These records are from CDER’s historical file of information
previously disclosed under the Freedom of Information Act (FOIA)
for this drug approval and are being posted as is. They have not
been previously posted on Drugs@FDA because of the quality
(e.g., readability) of some of the records. The documents were
redacted before amendments to FOIA required that the volume of
redacted information be identified and/or the FOIA exemption be
cited. These are the best available copies.
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Food and Drug Administration
Rockville MD 20857

NDA 20-665

DEC 2 3 1835
Ciba Pharmaceuticals Division o O
Ciba-Geigy Corporation

Attention: Mr. Acrian L. Birch

556 Morris Avenus

Summit, NJ 07801

Dear Mr. Birch:

Ploase refer to your December 28, 1985 new drug application (NDA) submitted under section
505(b) of the Federal Food, Drug, and Cosmeiic Act for Diovan (valsartan) 80 and 160 mg
Capsules.

We acknowledge receipt of your amendments and correspondence dated December 28, 1995,
March 7, 8, 21, 22 and 27, April 3, 9, 22 and 25, May 7, 13, 28, 30 and 31, June 24,

July 3, 5, 9, 10 and 31, August 13 and 19, September 5, 6, 9, 23 and 24, October 3, 18, 22,
29 and 30, and November 5, 13 and 14, and Dev:.nber 11 and 18, 1996,

This new drug application provides for the use of Diovan (valsartan) Capsules for the treatment
of hypertension.

We have completed the review of this application, including the submitted draft labeling, and
have conclucded that adequate information has been presented to demonstrate that the drug
product is safe ana effective for use as recommended in the draft labeling included in the
December 12, 1896 submission. Accordingly, the application Is approved effective on the date
cf this letter.

The final printed labe'ing (FPL) must be identical to the draft labeling included in the
December 19, 1996 submission. Marketing the product with FPL that is not identical o this
draft labeling may runder the product misbranded and an unapproved new drug.

Please submit sixteen copies of the FPL as soon as it is available, in no case more than 30 days
after it is printed. Please individually mount ten of the copies on heavy weight paper or similar
material. For administrative purpeses this submission should be designated “FINAL PRINTED
LABELING"” for approved NDA 20-665. Approval of this submission by FDA is not required
before the labsling is used.

Should additional information relating to the safety and effectiveness of the drug become
availabie, revision of that labeling may be required.




Page 2 - NDA 20-665

We note that in a telephone conversation on December 10, 19896, with Ms. [Zathleen Bongiovanni
of the Division of Cardio-Rena! Drug Froducts, Ms. Nancy Price of your firm confirmed that you
have agreed to an interim dissolution specification of Q not less than . at 30 minutes. A final
dissolution specification will be determined after raview of the 3-year stability data on the

first three production batches.

Validation of the regulatory methods has not been completed. At the present time, it is the policy
of the Center not to withhold approval because the methods are being validated. Neveriheless,
we expect your continued couperation to resolve any problems that may be identified.

In addition, please submit three copies of the introductory promotiona! material that you
propose to use for this product. All proposed materials should be submitted in draft or mock-up
form, not final print. Please send one copy to the Division of Cardio-Rena| Drug Products and
two copies of both the promotional material and the package insert directly to:

Food and Drug Administration

Division of Drug Marketing, Advertising and Communications, HFD-40
5600 Fishers Lane

Rockville, Maryland 20857

Please submit one ma.ket Package of the drug when It is available,

We remind you that you must comply with the requirements for an approved NDA set forth
under 21 CFR 314.80 and 314.81.

Shouid you have any questions, please contact:
Ms. Kathleen Bongiovanni
Regulatory Health Project Manager
Telephone: (301) 594-5334

Sincerely yours,

Robert Temple, M.D,

Director

Office of Drug Evaluation |

Center for Drug Evaluation and Research

Enclosure: Draft Labeling



RH*M NDA Ovarview
December 20, 1866

18 NDA 20-885 Diovan (vaisartan) 80 and 160 mg Tablets

Sponsor:  CTiba Pharmacsuticals Divisior, Ciba-Geigy Corporation

Date of Application: December 28, 1985

Date of Hr»ceint: December 28, 1895

Date of Recelpt of User Fee: Decernbar 15, 1995

User Fee Goal Date: December 28, 1866

Meetings:

January 13, 1994 End-of-Phase 1I Meeting {IND )

September 20, 1995 Meeting to discuss comparative efficacy trials (IND -
February 7, 1296 Filing Meaeting (internal)

STATUS:

Medical Review

Medical Reviewer: Charles waniey, M.D.

Labeling: Revisions made to draft.

Conclusion (from review #1, pape 1): Single dally oral doses of 80-160 mg were effective in
decreasing diastolic blood pressure. Cornparably effective in subgroups based on age and sex. The
data are unclear whether this is an effective monotherapy for black patianis. One safaty issue
regarding decrnases in absolute neutrophil counts was resolved to Dr. Ganley's satisfaction (see
MOR 11-5-96).

Reviewer: Pamian Zia-amirhosseini, Ph.D. and Ameeta Parekh, Ph.D.

Dissolution specifications: Acceptable, except that the dissolution specification should be set at
Q= instead of the proposed Q= | relayed this in a telecon on October 16, 1896. Firm to
respond in writing to suggestion with counterpropoasal for Q= in 30 min. We are asking for
an interim spec of C= at 30 min, with a final spec set after we see 3-year stability data from
the first three production batches (see AParekh 11-13-96 veview and RWolters 11-8-96
review). This recommendation is included in the letter.

Dr. Colling completed his raview of in vitro metabolism question. See Dr. Parekh’s October 22,
1996 review.

Labeling: see pg. 22 of July 3, 1998 review. (Revisions made to draft.)
Conclusion: Approvable.

Statistics (clinical)
Reviewer: Walid Nuri, Ph.D.
Labeling: None

Conclusion: approvable

Chemistry- Christopher Coughlin, Ph.D.:
Carton & container labeiing: acceptable.
Labeling: acceptable.

cGMP Inspections: EER Acceptable 10/8/96



Methods validation: not completed. Noted in approval letter.
Conclusion: approvable

Environmental Asgsessment: Completed Dacember 3, 1996.

Bharmacology-

Anthony Proakis, Ph.D.: Rodent Carcinogenicity Studies: were presented to the CAC September
17, 1966; additional questions were posed to firm in telecon on September 19, 1896. Firm
responded with amendment dated October 3, 1996. CAC agreed in meeting on October 22, 1896
that the studies were adequate.

Labeling: see page 28 of August 28, 1996 review jor recommended changes. (Revisions made to
draft.)

Conclusion: approvable.

G. Jagadeesh, Ph.D.: Pt.ammacology and Toxicology Data

Labeling: see pages 131-132 of review for recommended changes (Ravisions made lo draft.)
Conclusion: approvabie

Statigtics (praclin):
Reviewer: Walid Nuri, Ph.D.: Review completed.

Safety 'Ipdata: Requected October 7, 1996; in November 13, 1996 submission.
Patent info: included in package
Debarment Cerlifization: included in package

DSI Inspections- Antoine El Hage. Ph.D. : Six of six inspections complate (according to COMIS,
10/30/96); 4-VAI; 2-NAL.

CDER Labeling & Nomemc!ature Commitiee: May 23, 1986: conclusion: no reason to find Diovan

unacceptable,
..%.L.ﬁ-;-:.—..—ﬁ-&...
Kathleen F. Bongiovanni
e 2o0. ?6
cc:
NDA 20-665
HFD-110

HFD-111/SBenton
HFD-111/KBongiovanni
kb/10/9/96; 10/30/96; 11/6/96; 11/20/96; 12/20/96.
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'DEPARTMENT OF K. _.TH & HUMAN SERVICES Public Health Sarvice

Food end Drug Administration
Rockvitla MD 20857

NDA 20-665
NI ey

Ciba Pharmaceuticals Division
Ciba-Geigy Corporation
Attention: Mr. Adrian L. Birch
8556 Morris Avenue

Summit, NJ 07901

Dear Mr. Birch:

We acknowledge the receipt of your January 2, 1997 submission containing final printed
labeling in response to our Decernber 23, 1996 letter approving your new drug application
(NDA) for Diovan (vatsartan) 80 and 160 mg Capsules.

We have reviewed the labeiing that you have submitted in accordance with our
December 23, 1996 letter, and we find it accepiable.

At the time ot your next printing, please replace the word “have” in the second sentence of the
PRECAUTIONS, Impaired Renal Function subsection with the word “has.”

If you have any questions, piease contact:

Ms. Kathleen Bongiovanni
Reguiatory Health Project Manager
Telephone: (301) 594-5334

Sincerely yours,

Raymond J. Lipicky, M.D.

Oirector

Division of Cardio-Renal Druy Products
Cftice of Drug Evaluation |

Center for Drug Evaluation an2 Research



Diovan™ %70 (Rov 1280
valsartan
Capau'es

Prescribing Information

USE IN PREGNANCY

When used in pregnancy during the second and third trimesters, drugs
that act dirsctly on the renin-anglotenain system can cause injury
and even daath to the developing fetus. When pregnancy .8 detected,
Diovan shoukd be discontinued as soon as possible. See WARNINGS:
Fetal/Nsonatal Morbidity and Mortaiity.

DESCRIPTION
Diovan (valsmian} is a nonpeptide, orally active, and specilic angiotensin |l
antagonist acting on the AT, receptor sublype.

Valsartan is chemically described as A-(1-cxopentyl)-N4[2°-(1 H-tetrazol-5-
¥O[1.1"-biphenyl)-4-ylimethyl]-L-valine. Its smpirical formula is G, H,.N,0,, its
molecuiar weight is 435.5, and its structural formula is

HC CHy

Valsarian is a white to practically white fine powder. it is soluble in ethanol
and methanol and slightly soluble in water.

Diovan is available as capsules k¢ oral adminiswation, contsinir:) either 80
mg of 160 mg of valsartan. The inactive ingredients of the capaules are celiv-
lose compounas, crospovidons, gelatin, iron oxides, magnesium stearate,
povidone, sodium lauryl sultate, and titanium dioxide.

CLINICAL PHARMACOLOGY

Mechanism of Action

Angictensin |l is forrmed from angictnsin | in & reaction catalyzed by angio-
tensin-converting enzyme (ACE, kininase [I). Angiotensin il is the principal pres-
sor agent of the renin-angioienain system, with sflects that include vasocon-
striction, stimulation of synthesis and releass of aldosterone, cardiac stimula-
tion, and renal reabsorption of sodium. Vaisartan blocks the vasoconstrictor
and aldosterone-sacreting effects of angiotensin il by selectively blocking the
binding of angiotensin H 10 the AT, receplor in many tissues, such as vascular
smoothmdoandmoldunulolmd Its action is therefore indepandent of
the pathways for angictenain H synthesis.

Thare is aisc an AT, racepior lound in many tissues, but AT, is not known to
bonuodnwdwimmm.cular homeostasis. Valumnhu much greater
affinity (about 20,000-fold) for the AT, re..aptor than for the AT, receptor. The
primary metabolite of valsartan is sssentially inactive with an aflinity for the AT,
receptor about one 200th that of valsartan itsel.

Blockade of the renin-angiotensin systemn with ACE Inhibitors, which inhibit
the biosynthesis of angictenain Il from angiotensin i, is widoly used in the trest-

ment of hyperiension. ACE inhibitors aiso inhibit the degraciation of bradykinin,
4 reaction aiso catalyzed by ACE. Bacause valsarien does not tnhibit ACE
{k.ninasae 1i), it dhes not affect the response to bradykinin. Whether this differ-
ence has clinical relevance is not yet known. Valsartan does. not bind to or block
other horrmone receplors or lon channels known to be impot tant in cardiovascu-
{ar reguiation.

Biockade of the angiotensin I receptor inhibits the negative reguiatory feed-
back of angiotensin Il on rerin secretion, but the resulting increased plasma
renin activity and angiotensin Ii circulating levels do not overcome tha effect of
valsarlan on tiood pressure.

Pharmacokinttics

Valsartan peak plasma concentration is reached 2 to 4 hours after dosing.
Vaisartan shows bi-axporential decay kinetics lollowing Intravenous adminis-
tration, with an average elimination half-life of about 8 hours. Absolute
bioavailability for ¢ e capsule formulation is about 25% (range 10%-35%). Food
decreasss the sxposure (as measured by AUC) to valsartan by about 40% and
peak pleama conceniration (C__) by about 50%. AUC and C__ values of
valsartan incresss linsarly with increasing dose over the dlinicaf
rosing range. Velsartan does nat accumulate appreciably in plasma foliowing
repeated administration.

Metabolism snvd Elimination
Valsartan, when administered as an orai soluticn, is primarity recovered in fe-
o (about B3% of dose) and urine (about 13% of dose). The recovery is mainiv
as unchanged diug, with only about 2% of dose racovered as meicbolites.
The primary metabolite, accounting for about £% of doge, is valeryl 4-'ydrony
valsartan. The enzyma(s) responsible for valsartan metaboiism have not been
identified but do not seem to be CYP 450 isozymes.

Following intravenous administration, plasma clearance of valsarian is about
2 L/h and its ronal clsarance s 0.€2 L/h {abowt 30% of total clearance).

Distribution

The steady atate volume of distribution of valsartan afisf intravenous adminis-
tration is small (17 L), indicating that valscrian Joss not distribute into tissues
extensively. Valsartan is highly bound lo serum proteins (85%), mainty serum
albumin.

Special Populstions

Pediatric: The pharmecokinetics of valsartan have not been investigated in
pationts <18 years of any.

Geriatric: Exposure (measured by AUC) to vaiaartan is higher by 70% and the
haif-Hfe ia longer by 35% ir. the siderly than in the ynung. No dosage adjustment
is necessary (s DOSAGE AND ADMIRISTRATION).

Gender: Pharmacokinetics of valsarian does not ditier significantly between
males and femasles.

Renal insufficiency: Thera s no apparent correlation batween renal tunction
{meaasured by creatinine clearance) and exposure (measurad by AUC) to
vaisarian in patients with ditferent degreas of renal impalrment. Consequently,
dose adjustment is not required in patients with mid-to-moderats renal dyu-
function. No studies have been performed In patisnts with severs impairmant
of renal function (creatinine clearance < 10 mL/min) or patents u

dialysis, and 1t is not known whethes valsartan is reroved by hemodialysis. In
the case of severe renal diseass, exercise care with dosing of valsarten (see
DOSAGE AND ADMINISTRATION).

Hepatic insutficiency: On average, patients with mild-to-moderate chronic liver
diseass have twice the axposure (measured by AUC values) 1> valsarian of
healtfy volunteers (matched by age, sex and w.ight). In general, no dosage
adjustment is needed in patients with miid-to-moJerate Hver diseasa. Care should
be exsrcised in patients with Kver disease (ses DOSAGE AND ADMINISTRA-
TION).
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Pharmacodyr.amica and Clinical Eftects

Valsarian inhibits the pressor efiect of angictensin || infusions. An oral dove of
80 mg inhibits the pressor effect by about BO% at peak with approximately 30%
inhibition persisting for 24 hours. Nu information on the efiact of larger doues is
available.

Flemaoval of the negative ieedback of angiotensin |l causes a 2- to 3-kid rise
in plasma renin and consequent rise in angiotensin Il plasma concentrai’on in
hypertensive patients. Minima docreases in piasma aidosterons were obsarved
piter administration of valsartan; very littie effect on serum potassium was ob-
served.

in multiple-dose studies in hypertensive patisnts with stable renal Ingutfi-
Giency and patiamts with renovascutar frypertension, valsartan had no clir.cally
significanm eflects on glomerular fitration rate, fitration fraction, creatinine clear-
ance, or renal plasma flow.

in multiple-dose thudiss in hypertensive patients, valearan had ro notahle
eHects on tote! cholesterol, fasting triglycerides, fasting sefumn glucose, or uric
acid.
The antihyperiensive effects of Diovan were demonstrated principally in 7
placebo-controiled, 4- to 12-week trials (one in patients over 85) of dosages
trom 1010 320 mg/dey in patients with baseline diasto’ic bload pressures of 85-
115. The studies allowsd comparison of once-daily and twice-daity regimens of
160 my/day; comparison of peak and trough effects; comparison {in pooied
datu) of response by gender, age, and race; and evaluation: of incremantal el-
fects of hydrochlorothiazide.

Administration of valaartan 1o patients with assential hypertension results in
a significant raduction of sitting, supine, and slanding systolic and diastolic blood
prassure, usually with littie or no orthostatic change.

In mosi patients, after administration of a single oral dose, onset of
antihypertensive acilvity occurs at upproxirately 2 hours, and maximum reduc-
tion of blood pressure is achieved within 6 hours. The antitypertensive sfiect
persisis for 24 hours after dosing, but there is a decrease from peak sffect &t
lower doses (40 my) prrumably reflecting loss of inhibition of angiotensin Il At
higher doses, however (160 mg), thers is ttle difference in peak and trough
eftect. During repested dosing, the reduction in blood prassure with ary dose is
substantially present within 2 weeks, and maximal reduction is generally at-
tained after 4 weeks. in long-ierm follow-up studies (without placsbo control),
the effect of valsartan appeared 10 be maintained for up to two years The
antihypertensive effoct is independent of age, gender of race. The latter finding
regarding racs? is cased cn pooied data and should be viewed with caution,
because antiypertansive drugs that affect the renin-angiotensin system (that
is, ACE innibitors and angiotensin-l biockars) have generally been found to be
loss effactive in low-renin hyperiensives (frequentiy biacks) than in figh-renin
hypertensives (frequently whites). In pooled, randomized, controtied triais of
Diovan that included a total of 140 biacks and 830 whitss, valsartan and an
ACE-Inhibitor control were generally gt least as sfiective i blacks as whites.
The explanation for this ditfevence from previous findings is unciear.

Abrupt withdrawal of valsartan has 1ot been asscciated with a rapid increase
in blood praasure.

The Blood prossure lowering effect of vaisarian and thiazide-type diuretics
are approximately additive.

The 7 riudies of valsarian monotherapy inciuded over 2000 patients ran-
domized to various doses of valsartan and about BOO patients randomized 1o
placebo. Doses below 80 mg wers not consistently distinguished from those of
placebo 8! trough, but ooses of 80, 160 and 320 mg producad dose-related
decreasas in systoli: and diastolic biood pressure, with the differenca from pla-
cebo of approximatety 6-873-5 mmHg at 80-160 mg and 8/8 mmkig at 320 mg.
.2 a controlied 'rial the additon of HCTZ to * alsarian B0 mg resulted in addi-
tional lowering of systotic and diastolic biaod pressure by approximately 6/2 and
12/5 mmHg for 12.5 and 26 mg oi HCTZ, respectively, compared 1o valsarian
80 mg aione.

Patients with an inadequate rasponse 10 B0 mg once daily were titrated 10

sither 160 mg once daily or 80 mg twice daily, which resulted in a comparable
response in both groups.
In controfied trials, the antihypertensive effect of once-daily vaisartan 80 mg
was similar to that of once-daly snatapril 20 mg or once-daily lisnopril 10 mg.
There waa sssentiadly no change in hwari rate in vaisarian-reated patients
in controlled trials.

INDICATIONS AND USAGE
Dipvan is indicated for the treatment of hypertension. it may be used alone or in
combination with other antifyperiensive agents.

CONTRAINDICATIONS
Diovar is contraind:catnd In patients who are hypersensitive 1o any component
of this product.

WARNINGS

FetsifNeonatal Morbidity and Mortafity

Crugs that act diractly on the renin-angiotensin system can cause istal and
neonatal morbidity and death when administered 1o pregnant women. Several
dozen cases have been 1 ~wied in the world literaturs in pabents who ware
taking angictensin-corverting enzyms inhibltcrs. Wnen pregnancy is detecied,
Diovan should be discontinued as soon as passible.

The uss of drugs that act directly on the renin-anglotensin sysiem during the
second and third rimesters of pragnancy has been associated with fetal and
neanatal injury, inciuding hypotension, neonatal skt typoplusia, arvaria, re-
varsible or irreversible renal failure, and death. Otigohydramnios has aiso been
reported, presumably resulling from decreas:.! fetal renal funclion;
oligohydramnios in thia setting has been associated with fetal limb contractures,
craniofacial deformation, and hypoplastic lung development. Prematurity, in-
trauterine growth retardation, and patent ductus artarosus have also been re-
ported, although it is not clear whether thess occurences wefe due to expo-
sure to the drug.

These adverse effects do not appear 1o have resulted from in_rauterine drug
exposure that has been iimited to the first trimester. Mothers whose smbryos
and fetuses are wxposad ¥ an anglotensin |l receptar antagonist anly during
the first wimester should be so informed. Nonetheless, when patients become
pregnant, physicians should advise the patient to discontinue the use of valsartan
as 300N a3 possible.

Rarely {probably less often than once in every thousand pregnancies), no
alternative 1o a drug acting on the renin-angiotensin system will be found. In
these rare cases, the mothers shauld be apprised of ihe potentiai hazards to
their fetuses, and serial ylirasound examinations should be performed to as-
sess the intra-amniotic environment.

If aligohydramnios is observed, vaisartan shoutd be discontinued untess it is
considered lite-saving for the mother. Contraction siress testing (CST), a
nonstress test (NST), or biophysical profiling (BP*) may be appropriate, de-
pending upon the week of pregnancy. Patients and physicians should ba aware,
hawever, that oligohydramnios may not appear until after the fetus has sus-
1ained irraversible injury.

Intants with histories of in uiero exposure o an angictensin |l receptor an-
tagonist should be clasely cbaerved for hypolension, oliguiia, and hyperkalemia.
1 oliguria occurs, attention should ba directad toward support of biood pressure
and renal perfusion. Exchange transfusion or dialysis may be required as means
of reversing hypotension and/or substituting for disordered renal function.

Nn teratogenic elfects were cbserved when valsarian was administerac to
pre;. -ant mice and rats at oral doses up to 800 mg/kg/day and to pregnant
rabbits at oral doses up to 10 mo/kg/day. However, sighificant decreases in
fetal weight, pup birth waight, pup survival rate, and shight delays in develop-
mental milestones were observed in studies in which parental rats were treated
with vaisartan at oral, matemally Ioxic {reduction in body weight gain snd food
consumption) doses of 800 my/kg/day during organogenesis or late gesiation
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and lactation Irs rabbits, letotoricity (L.e., resorption., litter logs, abortions, and
low body weight) associated with maternal taxicity (mortality) was observed at
doses of 5 and 10 mg/kg/day. The no observed adverse eflect doses of 600,
200 and 2 mg/kg/day in mice, rats and rabbits represent 9, 8, and 0.1 times,
respaciively, the maximum recommended human dose on a mg/m? basis.
(Calculations aszume an oral dose of 320 mg/day and a 60-kg patien.)

Hypotension in Volume- and/or Salt-Depieted Patients
Excessive reduction of biotd pressure was rarely ssen (0.1%) in padents with
uncomplicated hypertension. in patients with an activated renin-angiatensin sys-
tam, such as volume- and/or salt-depleted patients receiving highi toses of di-
uretics, symptomatic hypotension may occur. This condition shoukd be correcied
prior to administration of Dioven, of the treatment shoukd stant under ciose medical
suparvision.

tf nypotension occurs, the patent should be placed in ihe supine position
and, il necessary, given an intravencus infusion of normal salirra. A transient
hypotensive response is not a contraindicatian to further treatment, which usu-
diry can be continued without difficulty once the blood pressure has stabilized.

PRECAUTIONS

General

impaired Hepatic Function: As the majority of valsartan is eliminated in the
biia, patients with mild-to-moderate hepatic impairment, including patients with
biliary obsiructive disorders, showed lower valsartan cleararice (higher AUCs).
f.are shoukl be exercised in administering Diovan to thesa patients.

impaired Renal Function: As a consequence of Inhibitng the renin-angio-
tensin-akdoglerons systam, changea in renal function may ije anticipated in sus-
septiche individuats. in patients whose renal function may depend on the activ-
ity of the renin-angioctensin-aldosterone system (e.g., pat:ants with severs con-
pestive heart falure), reatiment with angiotensin-corverting enzyme inhibitors
and angiciensin receptor antagonists have been associated with oliguria and/
Or progressive arotenia and {rarety) with acute renal faiture and/or death. Diovan
would be expacted to behave similarly.

In atudias of ACE inhibitors in patients with uniiateral or hilateral renal arlary
stenosis, increases in serum craatinine or blood urva nitrogen have been re-
vorted. In a 4-day trial of valzartan in 12 patients with unilateral renat artery
stenosis, no significant increases in serum creatiring or blooy urea nitrogen
were observed. There has been no long-tarm uss ol Diovan in patients with
unilateral or bilaterai renal artery stenosis, but an effect similar to that seen with
ACE inhibitors should be anticipated.

Information for Patients

Pregnancy: Female patients of chikibearing age shoukd be told about the con-
sequences of second- and third-trimester axposure 1o drugs thet act on the
rénin-angiotensin aystem, and they should alsc: be toid that these consequences
do not appear to have resulted from intraute’ine drug exposure that has been
limited to the first rimestar. These patients rhould be asked to report gregnan-
cles 10 their physicians as soon a3 possible.

Drug Interact'ons
Ho ctinicaily signiticant pharmacokinetiz interactions were observed when
vilsarian was coadministered with amiaripine, atenclol, cimetidine, digoxin,
baroammide, glioenciamide, ydrochlonrihilazide, of indomethacin, The vaisartan-
atenolol combination was more antiyrertensive than either component, bt it
did not iower the hean rais more than atenclol alone.
Coadministration of vaisartan and warfarin did not change the pharmacoki-
:ﬂudvﬂw\mmh\im—mma.ﬂhmﬂwmdmtmﬁndw-
in.

CYP 450 Interactions: The enzyme(s) responsible for valsartan metabolism
have not been identified but do not seem 1o be CYP 450 isozymes. The inhibi-
tory or induction potential of valsartan on CYP 450 is also unknown.

Carcinogenesis, Mutagsnesis, impairment of Fertility

There was no avidence ol carcinogenicity when valsarian was atministered in
the diet to mice and rats for up 10 2 years at doses up 10 160 and 200 mg/kg/
day, respectively. Thess doses in mica and rats are about 2.6 and € times,
respectively, the maximum recorsmended human dose on a myg/m?basis. (Cal-
cuiations assume an oral dose of 320 mg/day and a 60-kg patient.)

I .tagenicity assays did not reveal any valsartan-related effects at either the
gene or chromosome level. These assays induded bacterial mutagenicity tests
with Sa/moneiia (Ames} and E coll; a gene mutation test with Chinese hamster
V78 cells; a cytopenstic test with Chinese hamster ovary cells; and a rat micro-
nucieus test.

Vaisartan had no adverse effects on the reproductive performance of maie
or lemaie rais ar ora) doses up 1o 200 mg/kg/day. This dose is € times the
maximum recommended human dose on a mg/m? basis. (Calculations as-
sume an ofal dose of 320 mo/day and a 80-kg patient.)

Pregnancy Categories C (first trimester) and D (second and third trimes-
ters)
Sea WARNINGS, FetalVNeonatal Morbidity and Mortaiity.

Nursing Mothers

It is rt known whather valsartan is excreted in human milk, but valsartan was
excreted in the mitk of lactating rats. Becauss of the polential for adverse et-
facts on the nursing infant, a decision shouid be made whether to discontinue
nursing or discontinue the drug, taking into account the imporiance of the drug
to the mothet.

Pedistric Use
Safety and effectiveness ir pediatric patients hawve not been established.

Geriatric Use

In the controlied chinical trials of valsartan, 1214 (36.2%) of patients treated
with vaisarian were > 65 years and 265 (7.9%) were > 75 years. No overall
diference in the efficacy or aalety of valtartan was observed in this patient
popuiation, but greater sensitivity of sorme older individuals cannat be ruled out.

ADVERSE REACTIONS

Diovan has been evaluated for scfety in more than 4000 patients, including
over 400 treated for over 8 months, and more than 160 for over 1 year, Advarse
experiences have genefally been mild and transient in nature and have only
infrequently required discontinuation of therapy. Tha overali incidence of ad-
verse axperiences with Tiovan was similar to placebo.

The overall frequency of adverse experiences was neither dose-related nor
related to gender, 2ge MOe, of regimen. Diacontinuation of therapy due to side
sffects was required In 2.3% of vaisartan patients and 2.0% «f placebo pa-
tants. The moat common reasans for discontinuation of therapy with Digvan
were headachs and dizziness.

The adverse experiences that accurred in placebo-controfed diinical rials in
atleast 1% of patieits treated with, Diovan and at & higher incidence in vaisartan
{n=2316) than placebo (n~388} patients inciuded virat infection (3% vs. 2%),
fatigue (2% v3. 1%), and abdominal pain (2% vs. 1%).
sinusitis, nauses, pharyngitis, edema, and arthralgia occurred at a more than
1% rate but at about the same incidence in placebo and valsartan patients.
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In trials in which valsarian was compared to an ACE inhibitor with or without
placeto, the incidence of dry cough was significantly greater in the ACE-inhibi.
tor group (7.9%) than in the groups who received valsarten (2.6%) or placebo
{1.5%:). In a 129-patient trial Umited to patients who had had dry cough when
they had previously recaived ACE inhibitors, tha incidences of cough in patients
who received valsartan, HCTZ, or lisinoprit wers 20%, 19%, and 89% respec-
tively (p<0.001).

Dose-related orthostatic effects were seen ir less than 1% of patients. An
increase in the inCidence of dizziness was obsarved in patients treated with
Diovan 320 mg (8%) compared to 10 to 160 mg (2% to 4%).

Diovan has been used concomitantly with hydrochlorothiazide without evi-
dence of clinically important adverse interactions.

Other adverse experiences that occusted in controlted clinical trials of pa-
tients treated with Diovan (> 0.2% of vaisartan patienis) are listed below. it
cannct be determined whether these events were causally reiated to Diovan.
Body as a Whole: Allergic reaction and asthenia
Cardiovascular: Palpitations
Dermatologic: Pruritus and rash
Digestive: Constipation, dry mouth, dyspepsia, and flatulence
Musculoskeletal: Back pain, muscie cramps, and myaigia
Neurcologic and Psychialric: Anxiety, insomnia, paresthesia, and somncience
Respiratory: Dyspnea
Special Senses: Vertigo
Urogenital: impotence

Other reported svents seen iass frequently in clinical triats included chest pain,
SyNCope, anofexia, vomiting, and angiosdema.

Clinicsi Laboratory Test Findings

In controlled clinical trials, clinically important changes in stanoard laboratory
parameters were rarely associated with administration of Diovan,

Creatinine: Minor slgvations in creatinine occurred in 0.8% of patients taking
Cicvan and 0.6% given placobo in controfted clinical trials.

Hermogiobin and Hematocrit: Greater than 20% decreasss in hemogiobin and
‘'smatocrit were observed in 0.4% and 0.8%, respectively, of Diovan patients,
compared with 0.1% and 0.1% in placebo-ireated pationts. One valsartan pa-
tisnt discontinued treatment for microcytic anemia.

Liver function tests: Occasional slevations {groater than 150%} of liver chemis
tries occurred in Diovan-traated patients. Three patients (< 0.1%) treated wit
valsartan discontinued treatraent for alevaied liver chamistries.

Neutropenia: Neutropsnia was observad in 1.9% of patients treated with Diovan
and 0.8% of patients reated with placebo.

Serum Potassium: Greater than 20% increases in serum potassium were ob-
served in 4.4% of Diovan-treated patients compared 10 2.9% of placebo-treated
patients. No patient treated with vaisarian discontinued thorapy lor hyperkalemia.

OVERDOSAGE

Limited daia are available related to overuosage in humans. The most likely
manitestations of overdosage would be hypotension and tachycardia; brady-
cardia coukd occur trom parasympathetic {vagal) stmulation. it symptomatic
hvpotension should occur, supportive treatment should be instituted.

it is not known whether valsartan or its active metaboiits can be removed by
hemodialysis.

Valsarian was without grosaly observable adverse sffects at singic oral dosas
up 10 2000 mg/kg in rals and up to 1000 mg/kg in marmosets, except for asliva-
tion and diarhea in the rat and vomiting in the marmoset at the mghest dose
(80 and 37 times, respectively, the maximum recommended human dose on &
mo/m? basis). (Calculations assume an oral dose of 320 mg/day and a €0-kg
patient.)

DOSAGE AND ADMINISTRATION

The recommended starting dose of Diovan i3 80 mg once dalty when used as
monotherapy in patients who are not volume-deplsted. Diovan may be used
over a dose range of BO mg to 320 mg daily, administered once-a-day.

The antihypertensive effect is substantially present within 2 weeks and maxi-
maj reduction is generally attained after 4 weeks. If additional antihypertensive
elfect is required, the dosage may be increased to 160 mg or 32C my or a
diurstic may be added, Addition of a diuretic has a greater effect than dose
increases beyond 80 mg.

No initial doassge adjustment is required for eiderly patients, for patients with
mild or moderate renal impairmant, or lor patients with mild or moderaie liver
insufficiency. Care should be exercised with dosing of Diovun in patients with
hepatic or severe renal impairment.

Dicvan may be administersd with other antihypertensive agents.

Diovan may be administered with or without food.

HOW SUPPLIED

Diovan is available as capsules containing valsartan 80 mg or 160 mg. Both
strengths are packaged in botties of 100 capsuies and 4000 capsules and unit
dose blister packages. Capsules are imprintad as foliows:

80 mg Capsule - Light grey/light pink opaque, imprinted CG FZF

Bottles of 100 ........cocvvvsnsinecsnmesiainne NDC 0083-4000-01
Bottles of 4000 .. wreee. NDC 0083-4000-41
Unit DOSe (DRSS PASKY ..o e sonsren o NDC 0083-4000-61
Box of 100 (strips of 10)
180 mg Capsule - Dark grey/light pink opaque, imprinted CG GOG

Bottlas of 100 ...t NDC 0083-4001-01

... NDC 0083-4001-41
Unit Dose flister pack) ...........ccomvcrmmcnmnesimsrenssnesinis NDC 0083-4001-61

Bax of 100 (strips of 10)

Store elow 30*C (B6*F). Protect from moisture. Dispenss in tight container
(USP;.

50 {296-70 (Rev. 12/96)
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Dist. by:
Ciba-Geigy Corporation

Summit, NJ 07801




EXCLUSIVITY SUMMARY for NDA & - SUPPL @

e

Trade Name I)EOVu/\ Generic Name _ \{a‘Skafvf\

Applicant Name _ Cba-Ge; Sy BD-_ L)

Approval Date

PART I 48 AN EXCLUSIVITY DETEAMIMATION NEEDED?

1.

-

An exclusivity detearmination will be made for all original applications,
but only for certain supplements. Complete Parts II and I of this
Exclusivity Summary only if you answer “yes" to one or more of the
following questions about the submission.

a) 1Is it an original NDA? b///
YES 12/ NOo /__/

b} 1Is it an effectivauess supplement?

YES /___/ NO /___/

If y=c. what type? (SEl, SE2, etc.)

!

c) Did it require the review of clinicai data other than torsupport a
safety claim or change in labeling related to safety? (If it

required review only of bioavailability or bicequivalence data,
answer "no.")

YES /_ié NO /___/

If your answer is "no* because You believe the study is a
bioavailability study and, therefore, not eligible for
exclusivity, EXPLAIN why it is a bicavailability study, including
your reasons for disagreeing with any arguments made by the
applicant that the study was not simply a bioavailability study.

If it is a supplement requiring the review of clinical dats but it
is not an effectiveness supplement, describe the change or claim
that is supported by the clinical data:

Form OGD-011347 Revised 8/7/95; edited 8/c/95

cC:

Original NDA Divigion Frile HFD-85 Mary Ann Holovac



d) Did the applicant request exclugivity?
YES /___/ No /_d

If the answer to (d) is ‘ves,® how many years of exclusivity diqa
the applicant request? i ‘

-

! ’

+

IF YOU HAVE AMNSWERED °"NO" TO ALL CF TEE ABOVE QUESTIONS, GO
DIRECTLY TO THE SIGNATURR BLOCKS ON PAGE s.

2, Has a product with the same active ingredient (8), dosage form, strength,
route of administration, and dosing schedule previcusly been approved by
FDA for the same use?

_— YES /___/ NO /_'//

If yes, NDA # Drug Name

IF¥ THE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO 7THE SIGNATURE
BLOCKS ON PAGE 8,

r
+

3. Is this drug product or indi-ation a DEST upgrade?

e

YES /___/ NO /_"_/

IF THE ANSWER TO QUESTION 3 I§ *"YES," GO DIRECTLY TO THX S8IGNATURE
BLOCES ON PAGE 8 (even if a study was required for the upgrade).



PART II JFIVER-YRAR REXCUTSIVITY FOR NEN CEEMICAL JENIITIRS
{Answer either #1 or #2, as appropriaste)

1.

Single acrive ingredisnt product.

Has FLDA previously approved under section 505 of the Act any drug
product containing the same active moiaty as the drug under
consideration? Answer °yes™ if the active moiety (including othex
esterified forms, salts, complexes, chelates or clathrates) has been
previously approvad, but this particular form of the active moiety,
e.¢., this particular ester or salt {including salts with hydrogen or
coordination bonding) or other mnon-covalent derivative (such as a
complex, chelate, or clathrate) has not been approved. Answer "no" if
the compound recuires metabolic conversion (other than Aeesterification
of an esterified form of the drug) to produce an already approved active
moiety.

YES /___/ NO /__‘//
If "yes”.' iaantify the approved drug product{s) containing the active
moiety, and, if known, the NDA #(=s).

NDA #

NDA # .

NDA #

Combination product.

If the product contains more than one activa moiety (as defined in Part
II, #1), has FDA praviously approved an application under section 505
containing any gne of the active mojeties in the drug product? If, for
example, the combination contains one never-before-approved active
moiety and one previously approved active moiety, answer "yes.® {An
active moiety that is marketed under an OTC monograph, but that was
never approved undar an WDA, is considered not previously approved.)

XES /__4 NO /__/

If “yes," identify the approved drug preduct(s) con“aining the active
moiety, and, if known, the NDA #(s).

NDA 4

NDA #

RDA &

IF TEE ANSWER TO QUEBTION 1 OR 2 UNDER PART IX If "NO," GO
DIRECTLY T0 THEE SIGNATURE BLOCKE OM PAGE 8. I¥ “YEG,* G TO PART

IXX.




PART IIX IHRER-YEAR KEXCLUSLVITY FOR MDA'S AND SUPPLEMENTS

To qualify for three years of axclusivity, an application or supplement must
contain "reports of new clinical investigations (other than biocavailability
studieg) essential to the approval .of the application and conducted or
sposored by the applicant.® This section should be completed only if the
answe: to PART 1I, Question 1 or 2, was 'yes.* :

1.

1y

]

. 4
Does the application contain reports of clinical investigations? (The
Agency interprets °clinical investigations® to meazn investigations
conducted on humans other than biocavailability studies.) If the
application contains clinical investigutions only by virtue of a right
of reference to clinical investigations in another application, answer
*yves," then skip to question 3(a;. If the answe. %o 3(a) is “yes" for
any investigation referred to in another application, do not complete
remainder of summary f£or that investigation.

YES /__/ NO /___/

"NO,*" GO DIRECTLY 7TO0 THE SIGNATURE BLOCKS ON PAGE 8.

»

A clinical investigation is “essential to the approval" if the Agency
could not have approved the application or supplement without relying on
that investigation. Thus, the investigation is not essential to the
approval if 1) no clinical investijation is necessary to support the
supplement or application in light of previously approved applications
{(i.e., information other than clinical trials, such as bicavailability
data, would be sufficient to provide a basis for approval as an ANDA or
505(b) {(2) application because of what is already known abhout
previously approved product), or 2) there are published reports ot
studies (other than those conducted or sponsored by the applicant) crx
other publicly available data that independently would have been
sufficient to support approval of the application, without reference to
the clinical investigation submitted in the application.

For the purposes of this section, studiers comparing two products with
the same ingredient(s) are considered to be bhicavailahility studies.

(a) In light of previously approved applications, is a clinical
investigation (either conducted by the applicant or available from
some other source, including the published literature) necessary
to support approval of the application or supplement?

YES /__/ NO /___/



(b)

(c)

If *no," state the basis for your conclusion that a clinical trial
is not necessary for approval AND GO DIRKCTLY TO SIGNATURE
BLOCK ON PAGE 8:

/ »
Did the applicant sulmit a list of published studies relevant to
the safety and effectiveness of this drug product and a statement

that the publicly available data would not independently support
approval of the application?

YES /___/ NO /___/
(1) If the answer to 2(b) is *yes," Qo you personally know of
any reason to disagree with the applicant's conclusion? If
~ not applicable, answer NO.

YES /__/ NO /___/

If yes. axplain:

{2} If the answer to 2(b) is *no," are you aware of. published
studies not conducted or sponsored by the applicant or other
publicly available data that could independently
demonstrate the sgafety and effectiveness of this drug
product?

YES /_/ NO /__/

If yes, explain:

If the answars to (b) (1) and {b} (2) were both ®*no,"* identify the
clinical investigations submitted in the application that are
essential to the approval:

Investigation #1, Study #

Investigation #2, Study #

Investigation #3, Study #




In addition to being essential, investigations must ko *new* to su;port
exclusivity. The agency interprets °"new clinical investigation® to mean
an investigaticn that 1) has not been relied on by the agency to
demonstrate the affectiveness of a previously approvad drug for any
indication and 2) does not duplicate the results of -another
investigation tF't was relied on by the agency to demonstrate the
effectiveness of a previovsly approved drug product, i.e., .does not
redemonstrate something the agency considers to have boen demonstrated
in an already approved application. -

a) For each investigation identified as “essential to the approval,*
has the investigation bheen relied on by the agency to demonstrate
the effectiveness ¢f a previously approved drug product? (If the
investigation was relied on only to support the safety of a
previously approved drug, answer no.*)

Investigation #1 YES /___/ NO /___/
Investigation #2 YES /____/ NO /___/
Investigation #3 YES /____ ¢ MO /Y

If you have answered ‘“yes® for one or more invosti‘gationa,
identify each such investigation and the NDA in which each was
relied upon: .

NDA # Study @
NDA & Study #
NDA # Study #
b) For each investigation identified as "essential to the approval,*

does the investigation duplicate the results of another
investigation that was relied mn by the agency to support the
effectiveness of a previously approved drug product?

Investigation #1 YES /__/ NO / ___/
Investigation #2 YES /___/ NO /___/
Investigation #3 YES /__ 7/ WO /___/

If you have anawered "yes* for one or more investigztions,
identify the NDA in which a gimilar investigation was relied on:

NDA # Study ¢ ___
NDA # Study ¢
NDA & Study #




c) If the answers to 3{a} and 3(b) are no, identify each "new"
investigation in the application or supplement that is essential
to the approval (i.e., the investigations listed in #2(c), less
any that are not *new"): ’

Investigation #__, Study #

Investigation # _, Study & "

Investigation #__, Study #

To be eligible for exclusivity, a new investigation that is essential to
approval must als» have been conducted or sponsored by the applicant.
An invesgtigation was "conducted or sponsored by" the applicant if,
before or during the conduct of the investigation, 1) the applicant was
the sponsor of the IND named in the form FDA 1571 filed with the Agency,
or 2) the applicant (or its predecesscr in interest) provided
substantial support for the study. Ordinarily, substantial support will
mean providing 50 percent or more of the cost of the study.

a) For each investigation identified in response to question 3(c¢c): if
the investigation was carried out under an IND, was the applicant
identified on the FDA 1571 as the sponsgor? ‘

Investigation #1 §
]

IND & ___ YEE /__J/ ! RO /__/ Explain:
]

H
]
H

Investigation #2 !

IND & __ YES /___/ ! No /___/ Explain:

!

{b) For each investigation not carried out under an IND or for which
the applicant was not identified as the sponsor, did the applicaut
certify that it or the applicant's predecessor in interest
provided £ _bsatantial support for the study?

Investigation #1 !

YES /___/ Explain ! NO /__/ FExplain




Investigaticn #2 !

YES /___/ Explain

NO /__./ Explain

1 e g em s

I

t -

!

#

(c) Notwithstanding an answer of “yee* to (a) or (b), are there other
reasons to believe that the applicant should not bh: credited with
having "conducted or sponsored® the study? (Purchased studies may
not be used as the basis for exclusivity. However, if all rights
to the drug are purchased (not just studies on the drug!, the
applicant may be considerad to have sponsored or conducteé the
studies sponsored or conducted by its predecaessor in interest.)

YES /__/ NC /..
If yes, explain:
> 2 o - (01 - 9L
Signature Date

Title:_é}&:s:.?__&dﬁ_w Caatr o'

@} Lparlly vl 13(vé
Signature of Di sioﬂjnireyaor Date

cc: Original NDA Division File HFD-85 Mary Ann Holovac

8/8/95



PATENT INFORMATION
VALSARTAN (CGP 48933) CAPSULES

LTS

Patent Number:
Patent Expiration Date:
Type of Patent:

Name of Patent Owner:

21 CFR 314.50 (h)

U.S. 5,399,578
March 21, 2012

Drug

CIBA-GEIGY Corporation
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ORUG STUDIES IN PEDIATRIC PATIENTS
(To be completed for all NME's recommended for approval)

N ¢ 20°¢6{"  Trade (generic) names —Df-m_CuLh.c.hQ_Q‘.m_u_

page:
*I 1.

2‘

Check any of the fol:louing that apply and explain, as necessary, on the next

A proposed claim in the araft labeling is directeu toward a specific
pediatric illness. The application contains adequate and well-
controlled studies in pediatric patients to support that claim,

‘lhe-draft labeling incluges pediatric dosing information that is not
bas2d on acequate and weli-controlied stugies in cniloren. The

. application contains a request under z1 CFR 210.58 or 314.126(c) for

waiver of the requirement at 21 (FR 201.57(f) for AKNC studies in
children.

a. The application nontains oata showing that the tourse of the
disease and the effects of the drug are surficiently similar
in adults and cniloren to permit extrapolation of the data
from adults to chiloren. The walver request should be
gcanted anc a statement to that effect is included in the
action letter,

D. The information incluoeg in the app.l.ication goes not

aoequately support the waiver request. Tne request should
not De granted anu a statement to that erfect is includeo in

the action letter. (Complete #3 or #4 pelow as appropriate. )

Peaiatric stuaies (e.g., oose-tinding, pnarmacokinstic, aoverse
Teaction, acesquate ana well-controlled for safety ang efticacy) shoulo
be done after approval. Tne Qrug proauct has some rstential for use
in chilgren, but there is no reason to expect early wiosspreag
peciatrit use (because, for example, alternative Orugs are availaple
Or the conaition is uncommon in cnilaren).

a. The applicant has committea .o going such studies as will pe

required,

(1) Stuaies are ongoing.

(2) Protocols nave been suomitted anc approvea.

(>) Protocols have been fuomitteo ana are unger
review,

{4) If no protocol nas peen suomittea, on tne next
page explain tne status of discussions.,

| 1]

D. If tne sponsor is not willing to go peciatric stuaies,
attach copies of FUA's written request that such studies be
aone ana of the sponsor's written Iresponse to that request.

Pedjatric stuaies do not need to be encouraged because tnhe darug
Procuct has little potential for use in chilaren.



_———
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Page 2 -- Drug Studies in Pediatric Patients

Explain, as necessary, the foregoing items:

5. Aif none OF tne above apply, expiain.

10/320/ %

oC: Qi NOAR T
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Ciba Pharmaceuticals Division
Ciba-Geigy Corporation

New Drug Application for
Tradename
(valsartan / CGP 48933)

CERTIFICATION STATEMENT (21 U:S.C. 338a)

Ciba-Geigy Corporation hereby certifies that, to the best of its knowledge, it did not and will
not use in any capecity the services of any person debarred under section 306(s) or (b) of the
Federal Food, Drug and Cosmetic Act, in connection with this application.

Signed /(M 7/1224,—« Date /2%6,745‘

Adrian ﬂ_@

Executive Director

Drug Regulatory Affairs




Modical Review Date Completed: 11/5/96
NDA #: 20-665/BM Reviewer: Charles J. Ganley, M.D.

NDA #: 20-665/BM

NDA Volume:

Drug Name: valsartan

Spensor: Ciba Geigy

Type of Document: Response to request for information
Correspondence Date: 10/18/9¢

Date Received: 10/23/96

In a previous submission, the sponsor provided a listing of all patients who had an

e Wl i1 AU

NOV 5 j906

i

ibsolute neutrophil count (ANC) < 1000 x 10°/L. The event rate for valsartan patients was
similar to that of ACEI treated patients. The placebo incidence rate was zero. The sponsor was
asked to provide the incidence rate for the valsartan and ACEI treated patients as a function of
exposure. In this submission, the sponsor does not provide an incidence rate as a function of
exposure because “the summary would have reflected the spacing of the lab tests, 1ather than
the actual time to onset of the abnormality”. Instead, they have provided a summary for each
patient identified with post-randomization neutrophil counts less than 1000 x 10¢/L.

Table 1 list the patients treated with valsartan with low ANCs.

_Table 1. Valsartan Patients with ANC < 1000 x 10°/L

Protocol | Patient # | ANC Qutcome Comment
27 1049 ANC low @ 2 visits,
last visit
27 1051 ANC low @ 2 visits,
last visit

10 18 Last Visit
19 882 Last Visit
19 975 Last Visit )
21 1227 Last Visit ? due to incorrect storage & shipment
21 1230 Last Visit ? due to incorrect storage & shipment
21 1233 Last Visit ? due to incorrect storage & shipment
51 1048 Last Visit Bronchitis at ime of low ANC
23 5164 low baseline
21 1016 low baseline, RTN
5 1018 RTN Flu symptoms prior to visit
9 18 RTN
11 16 RTN
11 10 RTN Pharyngitis 2 weeks prior and 2 months after low

ANC

27 1062 RTN

31 668 RTN ncrmal 2 days later

RTN = return to normal despite continued therapy with valsartan

Last Visit = low ANC observed on last visit, no repeat

Only one patient had evidence of an infection at the time of the low ANC. Two were
low at baseline. Six patient's ANC returned to normal despite continued valsartan therapy.
Seven patients had the low ANC at their last visit with no repeat measurement.

Impression

It appears unlikely that the low ANC counts observed during treatment with valsartan
are attributable to valsartan. Counts returned it normal in six patients despite continued
therapy with valsartan. Other low ANC counts on the last visit appear to be confined to certain

centers or protocols.




.

Medical Review Date Completed: 11/5/96 2
NDA ¥: 20-665/BM Reviewer: Chartes J. Ganley, M.D.

Action

No labeling regarding low ANCs is warranted at this time.
w: orig.

. \ |
(Nl o
Char1és J. Ganl ,9}1.1).‘ U _ .
HFD-110

HFD-1i0 / CSO / C. GANLEY/R. Fenichel



LOMELNY BRIFL.

NDA 20-665 Medical Review 10/4/96 OCT 8 1996 !

MEDICAL OFFICER REVIEW

NDA #: 20-665
DRUG NAME: Valsartan

SPONSOR: Ciba-Geigy

TYPE OF DOCUMENT: New NDA

DATE RECEIVED: 3/21/96 :

DATE REVIEW COMPLETED: 10/4/96
MEDICAL OFFICER: Charles J. Ganley, M.D.

Submissions i ]
:Date Received - J-File¥ (volume) [ .In
12/28/95 20-665
5/8/96 20-665 report onh protocol 46
5/13/96 20-665 (4.1) urinalysis data on disk_
5/17/96 40,704 (40.1) additional information on death in protocol 20
7/8/96 20-665 (4.1) Revised CANDA submitted
9/25/96 20-665 Subjects with absolute neutrophil counts lass
than 1.0 x 10 /L

In addition to the archival copies of the NDA, the clinical triai reports and data (SAS data files) for
the placebo controlled trials were provided on CD-ROM,

Genersal Information

Name of Drug

Generic: valsartan
Trade: DIOVAN®
Chemical: (S)-N-Valeryl-N-([1H-tetrazol-S-yl) biphenyl-4-yl] methyl)- valine

oy ™
WC\/\)K,.IM

Y
M.W. = 4355 T

Pharmacologic Category: Angiotensin II Receptor Antagonist (AT, subtype)
Proposed Indication: Hypertension

Dosage Form: 80 mg and 160 mg capsule

Route of Administration: oral

Related Drugs: losartan

Resume

Valsartan is an angiotensir II .eceptor antagonist. It has a chiral center and will be markeied as
only the S-enantiomer. It has good solubility at neutral and alkaline pH but is poorly soluble at a:id pH
which may contribute to the absolute bioavailability of approximately 23%. Approximately two-thirds of
the bioavailable dose is excreted by the biliary tract with the remainder excreted in the urine as metabolites
or valsartan. Approximately 40% of the bioavailable dose is metabolized. An inactive hydroxylated
metabolite is the major metabolite. Unidentified metabolites account for approximately 15% of the
bioavailable dose. The pathways responsibie for metabolism have not been identified.

Single daily oral doses of valsartan 80 - 160 mg were effective in decreasing diastolic blood
pressure. Valsartan appeared to comparably effective in subgroups based on age and sex. The data is
unclear whether this is an effective monotherapy for Black patients. There is one safety issue regarding

decreases in absolute neutrophil counts that needs to be resolved before a final decision regarding approval
is made.



NDA 20-6635 Medical! Review 10/4/96

Tsble of Contents Page
Summary of Safety 3
Summary of Efficacy.... 14
Clinical Pharmacology Summary 20
Placebo Controlled Studies..........conenvvnnen., . 25
Active Control SIdies.............occmmn s seeessrnns 87

- Uncontrotled Snulies 107
Other Studies. 107
Appendices. i~ 00w

Study Location.

Study # Placebo Controlled Trials Page

05 26

08 28

09 2

10 34

1 39

17 .. 44

2 TR AAR A R RR e R RR a1 50

2 st R RS RRa g AR bR e 57

31 57

51 .70

SO b R A AR TR At tan R 83
Study # Active Controlled Trials Page

19 .. 88

20 93

2] 9%

22 e .97

T e 9
2B e e 102
d b A e e e s BB s bt 105
Study # Uncontrolled Trisls Page
LIE vttt ss s bbb e Rse S b en St b rs st e 08 107
Study # Other Trisls Page
102 ... . . 107
CH-21-07 ...ttt e . 107
CH-92-01 107
CH-82-07 ..o, . 107




NDA 20-665 Medical Review

SUMMARY

Patient Exposure

10/4/96

A total of 67 clini~al trials evaluating valsartan have been initiated in different patient populations.
Open label extensions of controlled trials are counted as separate trials. The NDA contains information on
53 trials: 51 completed and 2 ongoing trials with interim reports. Fourteew trials arc ongoing and limited
information from these trials are not included. The trials have been sponsored and monitored by Ciba
Geigy. The 53 trials reported in the NDA include the following:
- 27 biopharmaceutical trials (01, 02, 03, 04, 06, 07, 12, 13,14, 15, 16, 30, 36, 37, 38, 39, 40, 42, 43,
47,48, 52, 53, ANG-001, ANG-002, ANG-003, ANG-007) ;
- 18 controlled trials in hypertensive patients (Protocols 05, 08, 09, 10, 11, 17, 23, 31, 50, 51, 19, 20,

21,22,27, 28, 33,25) ;

- 3 controlled trials evaluating valsartan in glaucoma (CH-91-07, CH-92-01, CH-92-97) ;
- | controlled tr..! in patients with congestive heart failure (102) ;

~ 4 uncontrolled tnals in hypertensive patients (11 1st year Extension, ANG-004, ANG-006,

ANG-006 ).

The total number of patients with essential hypertension randomized to valsartan in the ten
double-blind, placebo-controlled trials was 2330. The dose of valsartan in these studies ranged from 10 mg

i
|

t0 320 mg. The duration of double-blind therapy ranged from 4 days to 12 weeks. An additional 1380 '
patients with essential hypertension were randomized to vaisartan or valsartan/HCTZ in positive controlled
trials. The open label extension of study 11 and the doublz-blind portion of study 28 provide safety
information for patients with greater than 12 weeks of valsartan exposure. Table S.1 lists the number of
patients exposed to valsartan in each type of trial.

Table §.1. Listing of Studics and the Number of Patients Randomi-.zd in Each Study. —
“Category e ¥ [ Rrotoct] Numbers ~ ER ey - TN OIS, o tan] - ALl
. el et e SRR TR R e “*Trials - "Valsartan [ Treatments _|
Placebo Controlled *, Multi-Dose | 05, 08, 09, 10, 11, 17, 23, 31, 50, 51 10 2330 3517
Positive Controlled *, Multi-Dose | 19, 20, 21, 22, 27, 28, 33 7 1380¢%09 1936 *
Placebo Controlled*®, Multi-Dose { 25 1 9 il
Controlled Trials Total 18 Mo’ 5464
3366 ¢
Biopharmaceutic Trials 01, 02, 03, 04, 06, 07, 12, 13,14, 15, 27 k}1.§. 398
16, 30, 36, 37, 38, 39, 40, 42, 43, 47,
43, 52, 53, ANG-001, ANG-002,
ANG-003, ANG.007
CHF Placebo Controlled 102 1 21 25
Glaucoma Controlled CH-91-07, CH-92-01, CH-92-07 3 20 20
Long Term Open Label 11 Ist year extension °© 1 399 ¢ 399"
{(Uncontrolled) Vaisartan
Short Term Open Label 19 run-in, ANG-004, / NG-005, 4" 1008 ¢ 1008 °
ANG-006
Total Exposed to Valsartan in NDA 53 s’ 6208
4190 ¢

* Essential Hypertension Patients, ** Renovascular Hypertension Patients; *** includes 353 patients
randomized to valsartan/HCTZ in protocol 19 (1027 randomized to valsartan monotherapy); a = does not include
patients exposed to lisinopril during the lisinopril run-in and not randomized in study 33. ; b= 19 run-in
counted in positive controlled trials also; ¢ = extension counted as separate trial ; d = includes 708 patients
counted previously, ¢ = 301 patients were previously exposed 1o vaisartan in the double-blind portion of the
study (98 newly exposed).; f = randomized to monotherapy or combination therapy; g = randoriized to

monotherapy

Note: Trials starting with ANG are japanese trials. Trials starting with CH are performed in patients with
glaucoma with valsanan solution. Trial reports for study 27 and 28 includes only interim data.

Table S.2 outlines the number of patients exposed to valsartan and other therapies in all controlied
and uncontrolled trials as a function of duration of exposure. The t *atment groupings are not mutvally
exclusive. Thus, if a patient started valsartan monotherapy and eventually was titrated to valsartan/HCTZ
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combination therapy, the patient woulc: be counted in both the monotherapy and combination therapy
group. A majority of patients had exposure for less than 60 days. Four hundrsd and twenty-three patients
had at least 6 months of valsartan monotherapy.

Table S.2 Dunmon of Ex O3\

l__] daL 4004 (100) 693 (IOQ) 40 (IO(D 131 (100) 793 (100) 900 (100)
| 22 days 3987 (99.6) ' 633 (98.6) 40 (100) | 13i (100 793 (100) 899 (99.9)

2 8 days 3931 (98.2) 679 (98.0) 40 (100) { 131(100) 783 (98.7) 875 (97.2)
| > 30 days _326] (81.4) 618 (39.2) 4 (10.0) 121 (92.4) 654 (82.5) 801 (89.0)

2 60 days 1825 (456) | 318 (45.9) 68 (51.9) 439 (55.4) 289 (32.1)
2180 azvs | 423 (10.6) [ 203 (29.3) 97 (12.2)

2365 days 166 (4.1) 53 ( 8.4) 9 (1.1)
Protocols included: 05, 08,09,10,11, 11 Exc. 1, 17, 19-23, 23, 27, 28, 31, 33, 50 and 51. h

In the sponsor’s safety database for the placebo controlled trials, safety data was available on 2316 !
patients. The demographics of the patients randomizad in these trials is listed in Table S.3. The
demographics of the treatnrent groups is similar. Approximately 87% of the patients were Caucasian and
B% black. Fifty-seven percent of the patients were male.

’hble S.3. Dem _ggaph:cs of Patients Randomized to Placebo Controlled Trials.
. X DR »f’qu oyt %@stf% ". :
PatientData .-~ | Vﬂmini i e f*m"m&ﬁ%'
S C ':N(") e NM) Jlizx
Total patients 2316 (100) 330 (100) 888 (100)
Sex
Male 1341 (57.9) 176 {53.1) _502 {56.5)
Female 975 (42.1) 154 (46.7) 386 (43.5)
Race -
White | 2005 (86.6) 288 (37.1) 711 (86.3)
Black 183 (7.9) 30¢2.1) 65(1.3)
Other 128 (5.5) 1236) | 52(59)
Age (years)
Mean 57.3 57.7 56.8
STD 123 12.5 12.5
Range 20-92 28-92 22-89
Duration of Hin. (vi.)
Mean 8.8’ 8.1 8.7
STD 8.4' 8.0 .19
Range 0-55' 0-44 0-52'

Protocols included : 05, 08, 09, 10, 11, 17, 23, 31, 50, 51.
* Durstion of hypertension not available for 13 patients and 2 p dients in the valsartan and placebo treatment
groups respectively.

Table 5.4 lists the reasons patients discontinted prematurely from controlled clinicai trials.
Approximately 8% of valsartan patients discontinued from controlled trails. Adverse events accounted for
the primary reason patients were discontinued. Alisting of all patlents discontinued from the placeho
controlied trails for reasons other than adverse events are listed in the appendix {pages xxxii - xxxv).
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Table S.4 . Summary of Rmoms for anutm Dlscontmuano n All Conu'ol!ed Tnals
Principal reasoa
- Total Patients - 3350 (100) | 508 (100) 40 (100) 131(100) | 675(100) | 900 (100)
Adverse Experience 103 (3.1) 17(3.3) 0(0.0) 4(3.1) 49(1.3) 36 (4.0)
Abnormal Laboratory 9 (0.3) 1(0.2) 040.0) 1(0.%) 2(0.3) 5(0.6)
Value
Unsatisfactory 54 (1.6) 26 (5.1) 0(0.0) 4(3.1) 4 (0.6) 2123)
‘Therapeutic Effect
Death 4(0.1) 0 (0.0 0 (0.0) 0 (0.0) 2(0.3) 0(0.0)
| Other 95 (2.8) 18 (3.5) 12.1) 7 (5.3) 27 (4.0) 31(3.4)
Total 265 (7.9 62(12.2) 1(2.1) 16(122) | 84(124) | 93(10.3)

Th-» term "other” includes the following reasons for termination: administrative problems, lost to follow-up,
patient withdrew consent, patient non-compliance, patient does not meet protocol criteria, patient's condition k
longer requires trial treatment and abnorma! test procedure results. A

Safety
Deaths

Twelve patients died in ali clinical trials as of March 31, 1995. Eight patients received valsartan
and one received valsartan/HCTZ. Table SS. | lists the patients who died and the cause of death. A

narrative summary for each death is provided in the appendix (pages viii - x) . Valsartan does not appear to
be directly responsible for the demise of any of the patients.

Table §S. 1. Deaths in Clinical Trials

Protoco! | Center/Pstient .- clvestmient . otz o ¢ cabonde “Ace/Sex b1t Wit Of Deadh sz - %
11E2_| 010/510/Elison Va.sartnn 40 mg 50/M Accidental Drowning
28 1282/G#tt g Valsartan 80 mg 88/M | Bronchopneumonia
28 1214/~ Vaisartan 80 mg_ 70/M__| Carcinoma of kidney
HE2 |O011/5: | Valsartan 20 mg 49/M | Cardiac arest
31 Serfer/(:489/5506 Valsartan 20 mg 46/M | Cardiac arrest
20 1189/Halmenschiage: | Valsartan 80 mg /F Cardiac arrest
11ET | 016/515/Garrett Valisartan 20 mg 74/F _ | Cardiovascul.ar collapse
28 1184/ ¢llinns Valsartan 80 mg 82/F Myocardial nfarction
1E] | 012/509/Gvimrs Valsartan 80 mg/HCTZ 12.5mg | 62/M _ | Aneriosclerotic heart disease
28 1338 Jais wal Lisinoprii 2.5 mg _ 66/M | Bronchopneumcnia
28 1889/Blagden Lisinopril 20 mg 75/F Cerebrovascviar accident
50 274/5197'Ginsberg Placebo 77/M | Cerebrovascular accident

HLEL = ist year extension of protocol 11; 11E2 = 2nd year extension of protocol 11

Adverse Events

The incidence of the commonly ( > 1%) reported adverse events in the placebo controlled trials are
listed in table SS.2. The percentage of patients complaining of at least one adverse event was about 42%
in all of the treatment groups. The most common adverse event was headache and dizziness. Cough
occurred in 7.9% of ACEI treated patients and in 2.3% of valsartan treated patients. A complete listing of
adverse events incidence rates in the placebo controlled trials is provided in the appendix (pages ii - vii).
The incidence rates for patients in all controlled (placebo and active) trials is similar to the placebo

controlled trial data. Approximately 2% of valsartan patients had adverse events that were categorized as
serious.
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lele §S.2. Adverse Events Occurring [n >1% Of The Patients In Placebo Controlled Trials.

ke i J% Wﬂ.m_._ h PWA@IM oiPlagtho -+

!,—; FE e L ~'i"~?".‘5 . "’S'l(% PR r‘__“_ U -n m) -
Total Patients 23 16 (100) 330 {100) 888 (100)
Total Patients with AE's 977 (42.2) 143 (43.3) 378 (42.6)
Adverse Experiente
Headache 226 (9.8) 26 (7.9) 120(13.5) |
Dizziness 83 (3.6) 11 (3.3) 31 (3.5)
Infection Viral 231 6(1.8) 17 (1.9)
Upper Respiratory Tract Infection 58 (2.5) 12(3.6) 21 (24)

| Coughing 34 (2.3) 26 (1.9) 13 (1.5)
Diarrhea 48 (2.1) .. 16 (1.8)
Fatigue 48 (2.1) 7(2.1) nQa2 |
Rhinitis 47 (2.0) 7(2.1) 20 (2.3)
Sinusitis 44(1.9) 10 (3.0) 14 (1.6)
Pain Back 37 (1.6) 9{2.7) 12 (1.4)
Pain Abdominal 36 (1.6) 4(1.2) 9 (1.0)
Nausea 35(1.5) 742.1) 18 (2.0)
Pharyngitis 27(1.2) 6(1.8) 6 (0.7
Arthralgia 24(1.0) _1(2.1) 9(1.0)

Protocols included: 03, 08, 09, 10, 11 Core, 17, 23, 31 Core, 50, and 51.

Table S8.3 lists the incidence of adverse events by body system for each treatment group in the
placebo controlled trials. There is no relevant differences between the treaments. For most body systems
the incidence rates are similar between treatment groups. The notable exception is the incidence rates for

respiratory symptoms in ACE treated patients (17.3%) compared to both valsartan (10.3%) and placebo

{9.8%) patients.

Tabie $S.3. Incidence Of Adverse Experiences By Body System (> 1% In The Valsartan Group) All

Adverse Experiences (Placebo Comrolled Trials)

Total Patienis 2316 (IOO) 330 (100) 2316_(]00)
Total Patients with AE's 977 (42.2) 143 (43.3) 378 (42.6)
Body System
Nervous System 363 (15.7) 42127 170 (19.1)
Respiratory System 238 (10.3) 57(17.3) 87 (9.8)
| Digestive System 191 (8.2) 33 (10.0)_ 76 (8.6)
Body As A Whole 17 (.1) 23(7.0) 57 (6.4)
Musculoskeletal System 159 (6.9) 30(9.1) 54 (6.1)
Infections And Infestations 87 (3.8) 8(2.4) 22(2.5)
| *.. crine System 2(.1) 0 0
Homatopoetic System 4(2%) 0 5 (.6%)
Metabolic 13 (6) 0 6(.7)
Special Senses 81 (3.5) 3 (2.4) 18 (2.0)
Skin And Appendages 68 (2.9) 12(3.6) 21(24)
Urogenital System 57(2.5) 15 (4.5) 31(3.%
Cardiovascular System 51 (2.2) 5(1.5) 231 (2.6)

Protocols included: 05, 08, 09, 10, 11 Core, 17, 23, 31 Core, 50, and 51.

Two patients developed hypothyroidism on valsartan therapy (patient # 186/5135 in protocol 50; Patient #
384/5276 in protocol 50). It is unlikely that these events can be attributed to valsartan.

Table $5.4 - 8.7 lists the most commonly reported adverse events (> 1%) based on sex, age,
race and valsartan dose in placebo controlled trials. There do not appear to be relevant differenc:s in the
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incidence of adverse events based on sex and age. Cough occurred in 2.6% of white patients and in .5% of

black patients. Both dizziness and cough sppear to increase with increasing dose.

Table SS.4. Most Commonly Reported Adverse Events (> 1%) Based On Sex In Placebo Controlled

'I_'rials N

Total Patients I341 _LIOO) 975 (100)_ l76 (100) 154 (IOO) 502, 1I00) 386_LI00)
Total Patiemts 359 (41.7) 418 (42.9) 72 (40.9) 71 (46.1) 211 (42.0) 167 (43.3)
with AE's
Adverse Experience
Headache 125 (9.3) 101 {10.4) 13 (7.4) 13(3.9) 68 (13.5) 52 (13.5)
Dizziness 49 (1.7) 34 (3.5) 8 (4.5 3(1.9) 11 (2.2) 20 (5.2)
Infection Viral 46 (3.4) 26 (2.7 528 1 {0.6) 12 (2.4) §(1.3)
Upper Respiratory 37 (2.8) 21 (2.2) 7(4.0) 5(3.2) 10 (2.0) M (2.8)
Tract Infection
Coughing 26 (1.9) 28 (2.9) 16 {9.1) 10 ( 6.5) 8{1.6) 5(13)
| Diarrhea 23 (1.7} 25 (2.6) 3(0.7) 4 (2.6) 12 (2.4) 4(1.0y
Fatigue 31(2.3) 17 (1.7) 3I(L7) 4 (2.6} $(L0) 6 (1.6)
Rhinitis 34 (2.5)_ 13 {1.3) 4 (2.3) 3¢9 9(1.8) 1] (2.8)
Sinusitis 23(1.7) 21 (2.2} 5(2.8) 5(3.2) 8 (1.6) 6 (1.6}
| Pain Back 21 (1.6} 16 {1.6) 4(2.3) 503.2) 6(12) 6(1.6)
Pain_Abdominal 22 (1.6) 14 {1.4) 1 (0.6) 3(1.9) 7(1.4) 2 50.5]
Nausea 13 (1.0) 22 (2.3) 3T 4 (2.6) 11 {(2.2) T{1.8)
Pharyngitis 16 (1.2) LI (1.1) 3.1 3(1.9) 2 (0.4) 4 (1.0)
Arthralgia 14 (1.0) 10 (1.0) 2{1.1) 5(3.2) 6(1.2) 3(0.3)

Protocols included: 05, 08, 09, 10, 11 Core, 17, 23, 31 Core, 50 and 51.

Table $S.5. Most Commonly Reported Adverse Events (> 1%) Based On Age In Placebo Controlled

Trials
Total Patients 1571 U}O) 745 (100) 213 (wo) 117 uoo) 596 (1 _) 292 (100)
Total Patients with 711 (45.3) | 266 (35.7) | 104 (48.8) | 39(33.3) | 268 (45.03 | 110 (37.T)
AFE's
Adverse Experience
Headache 181 (11.5) 145(6.0) 123(10.8) [3(2.6) 95(15.9) | 25(8.6)

| Dizziness 59 (3.8) 24(32) ] 9(4.2) 2(1.D 21(3.5) | 10(34)
Infection Viral 61 (3.9) 11(1.5) 1503) 1(0.9) 16(2.7) | 1(0.3)
Upper Respiratory Tract | 48 (3.1) 1003 (1152 109 1932) |20
Infection

| Coughing, 37(2.4) 17(23) [19(89) | 7(6.0) 5 (0.8) 8 (2.7

| Diarhea 38(2.4) 10{1.3) 15023 200 100.7) 1 6(2.1)
Fatigue 41 (2.6) 7 (0.9) 7(3.3) 0(00) |6(1.0) 5 (L7
Rhinitis 36(2.7)  {11(1.5) 16(28) 1(0.9) 1627 {4(14)

| Sinusitis 37 (2.4) 7(0.9) 104.7) [0(0.0) 11(1.8) _13(1.0)
Pain Back 28 (1.8) 9(1.2) 8 (3.8) 1(0.9) 1001.7) [2(0.7)
Pain Abdominaj 27(L.7) 9(1.2) 3(14) 1009 [6(1.0) 3(1.0)
Nausea 29 (1.8) 6 (0.8) 5(2.3) 2(1.7 12(20) | 6(2.1)

| Pharyngitis 19(1.2) g(1.1) 6 (2.8) 0(0.0) 4(07)  12(0.D
Arthraigia 16 {1.0) 8(Lh __14(1%) 3(2.6) 8(1.3) 1(0.3)

Protocols included: 0S5, 08, 09, 10, 11 Core, 17, 23, 31 Core, 50 and 51.
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Table $5.6. Most Commonly Reported Adverse Events (> 1%) Based On Race In Placebo Controlied
Trials

IR I Lo PO 30 K BT Ars o i 1535 7 W AR I T g el .z
vy TN ey vy Ty

[ e it o e G ther B~ ] MWhite - <. gm e
Total Patients 20303 (100) 183 (100) 128 {100) 771 (100) 65 (100} 52 (100)
Total Patients with AE's £46 (42.2) 82 (44.8) 49 (38.3) 327 (42.4) 29 (44.6) 22 (42.3)
Adverse Experiences
Headache 187 (9.3; 28 (15.3) 11 (8.6) 102 (13.2) 11 (16.9) 7(13.%
Dizziness 69 (3.4) B {4.9) 6 (4.7 25 (3.2) 2 (3.1) 9(7.7) =
Infection Viral 65 (3.2) 527 2 (1.6) 130.7) 2(3.1} 2 (3.8)
URI $12.5) 5027 2 (1.6) 16 (2.1) 3 (4.6) 2(3.8)
Coughing 52 2.6) 1 (0.5) 1 (0.8) 12 (1.6} 1(1.59) 0 {0.0)
Diarrhea 38 (1.9 4(2.2) 6{(4.7) 16 (2.1) 0 (0.0) 0 (0.0)
Fatigue 42 (2.1} 3 0.5 329 9(1.2) 2.1} 0 (0.0)
Rhinitis 42 (2.1) 5(2.7) 0 (0.0) 18 (2.3) 2(3.1} 0 (0.0)
Sinusitis 38{(1.9 2{L.1 4 (3.1) 13 (1.7) 1(1.5) 0 (0.0)

| Pain_Back 34 (L.7) 3(1.6) 0(0.0) 10 (1.3) 1(1.5) 1(L9)
Pain_Abdominal 33 (1.6) 1(0.5) 2 (1.6) 9(1.2) 0 (0.0) 0 (010)
Nausen 29 (1.4) 4 (2.2) 2(1.6) 17 (2.2) 1(1.5) 0 (0'0)
Pharyngitis 25(1.2) 1¢0.5) 1 (0.8) 6 (0.3) 0 {0.0) 0 {0.0)
Arthralgia i8{0.9) 5(2.7) 1 (0.8) 9(1.2) 0(0.0) 0 (0.0}

Protocols included: 05, 08, 09, 10, 11 Core, 17, 23, 31 Core, 50 and 51.

Table $8.7. Most Commonly Reported Adverse Events {> 1%) Based On Dose In Placebo Controlled

Trials

F T e e Ry alsartan it . T I Piacebo

: N %W uﬁ% .nm wm“._;;;{%) . _l_lj;:)s -0 (%)
Total Patients 25 (100) | 385 (100) 23 (100) | 1281 (1003 | 460 (100) | 185 (100) 38 (100)
Patients with AE's 11 (44.0) | 141 (36.6) | 131 (3).0) | 465 (36.3) | 251 (38.0) | 75 (40.5) 378 (42.6)
Adverse Experiences
Headache 2(8.0) 39 (10.1) | 28 (6.6) 106 {8.3) 54 (8.2} 11(5.9) 120 (13.5)
Dizziness 1(4.0) 9(2.3) 12 (2.8) 33 (2.6) 14 (2.1) 15 (8.1) 31 (3.5)
Infection Viral 0 (0.0) 11 (2.9} 7.7 34 (2.7} I8 (2T 3{1.6) 17(1.9)

| URI 2 (8.0) 4 (1.0) 1(0.2) |_22¢1.7 21(3.2) 9(49; 21 (24)
Coughing 1(4.0) 6 {1.6) 3(1.2) 21 (1.6) 15 (2.3) 6(3.2) 13 {1.5)

| Diarrhea 1(4.0) 8(2.1) 4 (0.9) 21 (1.6) 11 (i.7) 4(2.2) 16 (1.8)
Fatigue 0(0.0) 7/01.8) 741.7) 23 (1.8) 10 (1.5) 24.1) 11 (1.2)
Rhinitis 0(0.0) 6 (1.6) 409 25 (2.0) 9{14) 3(1.6) 20 2.1
Sinusitis 1 (4.0) 3(0.8) 9({2.1) 17 (1.3) 9(1.4) 6(3.2} 14 (1.6)
Pain Back 0 (0.0) 5(1.3) 3(0.%) 19 (1.5) 11 (1.7} 0 (0.0) 12 (1.4)
Pain_Abdominal 0 2.0) 5(1.3) 5(1.2) 16 (1.2) 6(0.%) 4(2.2) 9.0
Nausea 0(0.09) 3 (0.8) 2{0.5) 2{L.7) 6 (0.9 2(L.1) 18 (2.0)
Pharyngitis 0 (0.0) 5(L3) 21(0.5) 8 (0.6) 8(1.2) 422y 6 (0.7
Arthralgia 0 (0.0) 2(0.5) 2(0.5) 14 (1.1} 5(0.8) 1{0.5) 9(1.0)

Protecols included: 05, 08, 09, 10, 11 Core, 17, 23, 31 Core, 50 and 5).

All serious adverse events not resulting in discontinuaticn in the study are listed in the appendix (pages
XXvi - %)

Adverse Event in Open Label Studies

Protocol 28 (interim data) and protoco! 11 Extension provide long serm safety data. Protocol 28
was studied valsartan 40 - 80 mg and lisinopril 2.5 - 20 mg in a randomized, double-blind, paraliel dose
trial with a 52 week treatment period. Protocel 11 extension is a open label extension of protocol 11.
Adverse events incidence rates (interim duta) for all adverse events in protocol 28 ase listed in the appendix
(pages xi - xvi). There does not appear to be a significant difference between vaisartan and lisinopril. The
one exception is the incidence of back pain. Less than 1% of lisinopril patients and 7.5% of valsartan
patients complained of back pain. The clinical relevance of this is unclear.
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Discontinuations due to Adverse Events

Two-hundred and eighty-five patients were discontinued due to adverse events from controlied and
uncontrolled trials. One-hundred and eighty-nine received valsartan or valsartan/HCTZ. This accounts for
approximately 4% of valsartan treated patients. A complete listing of patients discontinued and the adverse
events responsible for withdrawal are listed in the appendix ( page xvii - xxv ). Table §5.8 lists the
adverse events causing the highest incidence of premature withdrawal in valsartan and placebo patients.
Headache and dizziness caused .8% and .4% of valsanan patients to discontinue.

Table $8.8. Most Common Adverse Events and Premature Discontinuation Incidence (Controlled and

Uncontrolied Trials) ) _ ' o _
g~ v e SO gt PO Jes - X1 AN CPiacebo T %l - THL Y ]
Overall AE | Premature Ovuall AE Premature
Incidence Discontinuation. incidence Discontinuation.
Totai Patiems 4004 (100) 4004 (100) 900 (100) 900 (100)
With Reactions 1864 (46.6) 157 (3.9) _3B1(42.3) 36(4.0)
Adverse Experiences
Headache 441 (11.0) 32 (0.8) 12124 | 12 (1.3)
Dizzir~ss 156 (3.9) 16 (0.4) 31 (3.4) 5 (0.6) \
| Diarthea 121 (3.0) 8 (0.2) 16 (1.8) 0(0.0) !
Fatigue 102 (2.5) 7(0.2) 11(1.2) 2(0.2)
Pain Abdominal 70 (1.7 9(0.2) 9(1.0) __2{02)
Chest Pain 40 (1.0) 7(0.2) 10¢t.1) 2(0.2°

Protocols included: 05, 08, 09, 10, 11 Core, 11 Ext. 1, 17, 19, 20, 21, 22, 23, 25, 27, 28, 31 Core, 33,
50 and 51.

Orthostatic Kypotension
Symptomatic orthostatic hypotension was rare with valsartan therapy.

Angioedema

There ic at least one case of angioedema reported in the valsartan NDA. in protocol 50, patient #
795/5571/Ryan; valsartan 80 mg) experienced a mild case of lip and tongue swelling presumably duc to a
seafood allergy which the investigator termed angioedema on the case report form. There are other adverse
reports that are described as facial sweiling or eye edema that may represent angioedema. Angioedema is a
rare event.

Angioedema has been associated with ACEI use. The experience with the only approved
angiotensin receptor antagonist is not dissimilar to that of ACEL. There have been many post-matketing
reports of angioedema for losartan despite only a few reports in the extensive losartan database. The
angioedema labeling for valsartan should be similar to losartan.

Cough

Protocol 33 evaluated the incidence of cough in patients with a history of ACEI induced cough.
In this study, 24% of valsartan patients, 29% of HCTZ patients and 69% of lisinopril patients experienced
cough during the double blind treatment period. There was a significant difference between the lisinopril
and valsartan groups. This is the only contrelled study included in the NDA specifically designed to
evaluate cough.

Six placebo or active control, double blind trials included an ACEI as a treatment regimen. Table
§5.10 lists the percentage of patients in each treatment group that complained of cough. In all studies, the
incidence rate of cough in the ACE] groups were numerically greater than the valsartan groups.
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Table §8.10. Incidence of Couph in Protocols 20, 23, 27, 28, 50 and 51.
. [*Protocol ‘| Treatment -~ s':iavamkeaiabaati] o001 e 1ith Co osh ™4

20 valsastan 80 mg 9% 2.1
enalapril 20 mg 95 3.2

23 placebo 144 4.2
valsarian 40 m 148 2.7
valsartan 80 m 142 1.4
valsartan 160 m 144 5.6
lisinopril 10 mg 74 8.1

27’ valsartan 40 -—> 80 mg 36 0
lisinopril 2.5 --> 10 mg_ 38 2.6

28 valsartan 40 ~> 80 334 8.1
lisinopril 2.5 > 20 mg_ 167 19.2

50 placebo 183 1.6
valsartan 80 —-> 160 mg 363 3.3
lisinopril 10 --> 20 mg 187 9.1

51 |acebo 142 0
valsartan 80 mg 137 .7
enalapril 20 mg 69 4.3

"based on a subsequent submission to the IND for the remal insufficiency

development program the incidecn or cough was 0% for valsartan and 1% for lisinopril

In protocol 28, patients completed a visual analogu
nocturnal cough and the severity of cough at week 0, 26 an
incomplete since only 80% of random
had data at visit 52. The median analogue score for frequency of cough ch:
mm) in the lisinopri! group and by -1 mm (6 mm
conclusion, the analogue scores go in the right d

There is only one piece of information
rate for cough in ail placebo controlled trials ¢
increasing valsartan dose (table $S.1 1). The
the highest dose where even a single event
that the cough dose response curve for val
inhibitors (i.c. valsartan cough dose 1es

Table $8.11. Incidence of Cough

ized patients had data for visit 26. On

10

¢ scale (100 mm) for the frequency of cough,
d 52. Data st the follow-up visits was
ly 40% cf randomized patients
anged by 6 mm (6 mm —-> 12
=> 5 mm) in the valsartan group at week 26. In
irection for valsartan but not much else can be said.
that associstes valsartan with cough. The adverse event
ombined suggests an increased incidence of cough with
major limitation with this analysis is the limited exposure at
can change the incidence rate an appreciable amount. It may be
sartan differs considerably from angiotensin converting enzyme
ponse curve shifted to the right of ACEI response curve).

in Placebo Controlled Trials as a Function of Dose.(Placebo Controlled

Trials) ,

vy T IR EEONAERE S i 2 i Val ml.-\;\._g. _i";..s L miﬂbo _
[ omg -:20mg *|"“d0mg | "B0mg | T60mg - 320mgr (o

. n %Yy Mg o~ en (%) L ap (%) 1 n%
Total Patients 25 (100) | 385 (100) | 423 (100) 1281 (100) | €60 (100) | 185 (100) 888 (100
Coughing 1(4.0) 6 (1.6) 3(t.2) 21 {1.6) 15(2.3) 6(3.2) 13 (1.5)

Ren! Failure

There were no cases of acute renal failue in valsartan
in creatinine above baseline. Based on the post-marketin
receive valsarian will develop acute renal failure. This i
angiotensin system. In some cases, it will not be completely
without appropriate intervention (i.e. discontinuation of therapy,
be similar to losartan's label with regard to the risk of developin

S CONSi
revers

g renal dysfunction.

patients. There were rare cases of elevations
g experience with losartan, some patients who
stent with drugs that block the renin-

ible and possibly be life-threatening
dialysis). The vaisartan labeling should
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Several studies in patients with renal dysfunction in single dose (protocol 12) and multiple dose
studies (orotocol 27 - only preliminary information provided) were performed and the dmg appears to be
tolerated in patients with renal insufficieacy. This information, however, does not preclude the risk of renal
failure that is expected with drugs that affect the Renin Angiotensin System.

Hepatitis

There were no cases of symptomatic hepatitis reported in valsartan treated patients. There were
several patients who experienced elevations of SGOT/SGPT not associated with symptoms These are
described under the section on abnormal liver function tests.

Labaratory

There were no significant change in mean laboratory parameters with valsartan treatmernt. Thore
are some differences between valsartan and placebo in the number of patients who had abnormal terminal
labs compared to baseline. Table $S.12. lists the incidence of high or low labs in patients for all
controlled trials. It is difficult to assess the clinical relevance of the differences between treatments. Uric
acid is the only lab parameter that showed at least double the incidence of high values in valsartan patients
compared to placebo patients. Low absolute neutrophil counts occurred with a frequency of 2.0% which was
comparable to ACEI patients (2.2%) but more than placebo patients (1.1%). Table SS.13 lists the i
incidence of patients increasing or decreasing a lab parameter from basetine by a specified amount. K
Valsartan is not much different than ACEI treated patients. Compared to placebo patients, the results !
observed with valsartan in table $5.12. are similar.

Table $8.12. Number of patients with laboratory test values outside the no. nal rang~: all controlled

trials, baseline vs terminal lab <
Laboratory Test | Valsartan Valsastan/Diuretic | ACE1 _/ * Placebo
High Low High Low High / [Low High Low
n (%) n (%) n (%) n (%) n (%} n (%) n (%) n %
Hematocrit 89(28) |142(4.5) J21(46)}6(1.3) 254D [24(38) [24(28) |19(2.2)
Hemoglobin 36 (1.1) (14145 110(22)[12(26) [ 10(#16) 132(5.1) | 12{14) |26(3.1)
WBC 87(27) [s8(18 (24705 J26@D 177 [19(23) |15(1.8)

Abs. Neutrophils | 88 (2.8) {64(2.0) 113 (28)19(20) [31(5.00 |14(22) [23(2.8) S(1.1)
Alk. Phosphatase | 60 (1.9) | 16(0.5) }15(3.3) {0(0.0) |29(46) |5¢(0.8) |15(1.8 1(0.1)
Total Bilirubin 7925 14001 114 1000 119(30) }1(02) 12(1.4) 0 (C.0)

Calcium 3(0.1) 12(06) 11(0.3) 10(00) 10¢(0.0) {1(04) 1(0.2) 9(1.6)
Total Cholestero] | 154 (5.0) 146(1.5) [27(59) 12(04) }48(8.0) ]111(1.8) |45¢(5.9) 6 (0.7)
Creatinine 81(26) |33(10) |19(41) }13(0.7) 127¢4.3) 119(3.0) |15(1.8) 2 (0.2)
CPK 90 (7.1) {0(0.0) 38(11.3) t0(00) | 11(50) 10(0.0) 32(10.7) ] 0(0.0)
Glucose 188(6.7) | 79(2.8) 133(92) |8(22) |35(7.5) 16(1.3) 65(7.71) [24(29) |
Potassium 100(3.2) | 35(1.1) [4(0.8) ]27(5.8) j30(48) |8(1.3) 15(1.8) | 11(1.3)
Sodium 65(2.0) 125(0.8) 16(1.3) 9¢19) 11524 16(1.0) 14 (1.7) 4 (0.5)
SGOT 78 (2.5) 83 26) 11737 122¢48) 121(34) 148(77) }32(3.8) 0 (0.0)
SGPT 11035) 1360.1) J17(3.7) j2¢(04) 1193.0) {16(25 [35(4.2) 2(0.2)
Uric Acid 134(4.2) | 25(0.8) |S52(11.3) ]11(0.2) $46(73) |1(0.2) 15(1.8) 4 (0.5)

Protocols included : 05, 08, 09, 10, 11 Core, 17, 19, 20, 21, 22, 23, 25, 27, 28, 31 Core, 33, 50, and 51.
“High" - Low or normal at baseline vs. high at Terminal Visit.
"Low" - High or normal at baseline vs. low at Terminal Visit.
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Table S$8.13. Dercentage of patients with specified percent change from baseline for selected laboratory

tests: all controlled trials

-{ Valsartan ~ry ACEV

| R *| Diuret

| n (%) n (%)

-Laboratory Test----— e

Hematology
Hematocrit 3184 (100) | 458 (100) $53 (100) 629 {100} 78(100)
> 50% increase 0 ¢0.0) 0 (0.0) 1 (0.1) 0 (0.0) 0 (0.0)
> 20% decrease 24 (0.8) 5(L.1) 1(0.1) 6(1.0) 5(6.4)
Hemoglobin 3172 (100) | 458 (100) 841 (100) | 629 (100) 78 (100)
> 50% increase 0 (0.0) 0 (0.0) 1(0.1} 0(0.0) 0 (0.0)
> 20% decrease 12 (0.4) 0 (0.9) 1 (0.1) 1(0.2) 1(1.3)
Absolute Neutrophils 3149(100) | 457 (100) 835 (100) 626 (100) 77 (100)
> 50% increase 216 (6.9) 29 (6.4) 48 {5.8) 58 (9.3) 6 (7.8)
> 50% decrease 26 (0.8) 3(0.D) 3(0.4) 7(1.1) 0 (0.0)
Chemistry
Alkaline Phosphatase 3148 {100) | 460 (100) 833 (100) 625 (100) 79 (100)
> 100% increase 201 (6.4) 69 (15.0) 3 (0.4) 104 (16.6) | 37 (46.8)
Total Bilirubin 3133 (100) | 45%(100) 833 (100) 627 (100) 79 (100)
> 100% increase 187 (6.0) 45 (9.8) 9(1.1) 81 (12.9) 26 (32.9)
Calcium 1968 (100) | 337 (100) 544 (100) 223 (100) 070.0)
> 10% increase 40 (2.0) 12 (3.6) 14 (2.6) 5(2.2) -
> 10% decrease 11 (0.6) 1{0.3) 6(1.1) 0 (0.0) -
Cholesterol 3101 {100) | 458 (100) 839 (100) 600(100) 74 (100)
> 50% increase 8 (0.3) 1(0.2) 5 (0.6) 2(0.3) 0 (0.0)
> 25% decrease 50 (1.6) 1{0.2) g (1.0) 13 (2.2) 2(2.7)
Creatinine 3148 (100) | 459 (100) 848(100) 629 (100} 79 (100)
> 50% increase 25 (0.8) 7 (1.5) 5 (0.6) 10 (1.6) 3(3.8)
CPK 1269 {100) ] 337 (100) | 299 (100) 220 (100) 0(0.0)
> 300% increase 10 {(0.8) 7{2.1) 3(1.0) 4(1.8) -
Glucose 2815 (100) | 359 (100) 840 (100) 469 (100) 30¢(100)
> 50% increase 73 (2.6) 8(2.2) 20(2.4) 15 (3.2) 2(6.7)
> 50% decrease 10 (0.4) 0 (0.0) 7 (0.8) 3 (0.6) 0{0.0)
Potassium 3131 (100) | 468 (100) 839 (100) 626 (100) 79 (100)
> 20% increase 137 (4.49) 11(2.3) 24(2.9) 40 (6.4) 3(3.8)
> 20% decrease 49 (1.6) 16 (3.4) 14 (1.7 5(0.8) 3(3.8)
Sodium 3179(100) | 472 (100) | 848 (100) 631 (100) 79 (100)
> 7% increase 5{0.2) 0 (0.0) 0 (0.0) 1(0.2) 1(1.3)
> 5% decrease 25(0.8) 5(.1) 3(04) 6(1.0) 6 (7.6)
SGOT 3145 (100} | 459 (100) 836 (100) 627(100) 79 {100)
> 150% increase 24 (0.8) 31(0.7) 7 (0.8) 9(1.4) 1(1.3)
SGPT 3148 (100) | 460 (100) 836 (100) 627 {100) 79 {100)
> 150% increase 62 {2.0) 12 (2.6) 16(19) 11727 2(2.5)
Uric Acid 3185 (100) | 459 (100) 852 (100) 632 (100) 80 (100)
> 50% increase 31(1.0) 18 (3.9) 8 (0.9) 11 (1.7) 3(3.8)

Valsartan patients with significant change in hemoglobin or hematocrit are listed in table SS.14.
Patient 177/5128/Chrysant (valsartan 160 mg) had decreases in both hemoglobin and hematocrit that were
related to vaginal bleeding. This patient was referred by the investigator to a gynecologist for follow-up of
this problem. Patient 85/5057/Marbury (vaisartan 20 mg) had a decrease in hemoglobin secondary to a
hemorrhaging renal cyst. Patient 22/1131(valsartan 80 mg) had a decrease in both hemoglobin and
hematocrit that was diagnosed as microcytic anemia by the investigator. Valsartan patients 6/5024,
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202/1017, 202/1021, and 267/1812 had decreases in hematocrit and/or hemoglobin considered clinically
relevant by the investigator. These patients had no symptoms or adverse events related to these findings.

Table SS.14._Patients with significant changes in hemoglobin and hematocrit
Protocol | Patient Treatment | Sex | Age | Baseline Week8 | Week 12 | Week 26
20 22/1131 valsartan M 61 | HCT 39.1 40 228
80 mg : HGB 12.3 13 6.5
23 6/5024 valsartan 80 M 70 | HCT 41.2 318
mg_ HGB 14.5 10.8
28 202/1017 valsartan F 69 { HCT 48 317 35.5
28 202/1021 valsartan F 75 | HCT 45 40.9 34.1
28 267/1812 valsartan F 77 | HCT 35.3 3.3 28.1
3 85/5057/ valsartan 20 | M 57 | HGB 14.4 10.1
Marbury = Img
50 177/5128/ | valsartan F 47 | HCT 41.9 319
Chyvesrs 160 mg HGB 13.8 0.5

Normal ranges: Protocols 20 & 23 HCT 38-52%, HGB 13-18 g/dL; Protocol 28 HCT (F) 36.1-46.1%; i
Protocols 31 & 50 HCT (F) 34-44%, (M) 36-50%, HGB (F) 11.5-15.0 g/dL, (M) 12.5-i7.0 g/dL.

Three patients on valsartan had significant changes in creatinine. Table $8.16. lists the patients
and the changes. It is possible that vaisartan contributed to these changes.

Table 53.16. Patients with significant changes in creatinine

Week
Protocol | Patient | Treatment | Sex | Age | Bsin. | 1 5 8 9 1 12 13
27 171038 __| valsartan F | 66 | 161 | 293 | 3.18 3.11 2.62
31 232/5158 | valsartan M| 50| 09 1.9
320 m
50 632/5449 | valsartan M 30 1.1 1.7
30 mg

Normal ranges: Protocol 23 0.5-1.50 mg/dL; Protocot 27 0.7-1.2 mg/dL; Protocols 31 & 50 0.6-1.5 mg/dL.
Bsin. = baseline.

Table S5.17 lists several valsartan treated patients had elevations in CPK to levels greater than
1000uw/L. In some of the cases, the elevations were associated with exercise. There are no symptoms
associated with the increases,

Table §8.17. Patients with Si

ificant Increases in CPK

Patient Treaurent | Age | Sex | Baseline | Terminal | Possible Explanation
209/5567H ilty (11) 160 mg 45 F 140 1844 Ex=rcise Related
175/5115/Drehobl (11) | 320 mg 338 | M 163 1002 None.
44475295 (19) 384 _2733 Weight Lifting _
138/5095 (19) 67 1362 None. Repeat 1 month
after trial was 337 U/L, |

799/5720 (19) ‘ 122 1119 None
569/5409/Graff (50) valsartan M 54 110 1328 None.,

L 160 mg

Note: Normal range =0 - 174 w/L (male) 0- 140 wL (fernale)
() = protocol

Several patients on valsartan experienced asymptomatic increases in SGPT and SGOT > 200 U/L.
At least one placebo patient (574/5409/Fagan in protocol 11), experienced similar changes. One valsartan
patient in protocol 50 (1129/5829), was discontinued from the study due to increases in SGPT and SGOT.
This patient had an elevated SGPT at baselire (97 U/L). SGPT increased to 118 U/L which resulted in
discontinuation from the trial. Patient 476/5321 in protocol 19 was a 5] year old female who had increases
i1 SGOT (22 --> 289 U/L) and SGPT (15 > 247 U/L) during week 8 of valsarian therapy. The
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abnormality was attributed 10 ETOH cirrhosis, however, there is no mention of cirrhosis in the patient’s
past medical history. Patient 207/1027 (valsartan) in protocol 28 was discontinued due 10 asymptomatic
abnormal liver function tests. SGOT and SGPT increased to 208 U/L and 227 U/L at visit 6 from a
normal baselire and visit 4 values. Valsartan was discontinued and repeat labs one month later were
normal. Patient 017/512 in protocol 11E was a 62 year old male who had normal baseline SGOT (11
U/L) and SGPT (13 U/L). (Normal Range: SGOT =0 - 40 U/L, SGPT = 0 - 45 U/L) Terminal visit
SGOT (219 U/L) and SGPT (338 U/L) were increased. Tota! bilirubin increased from .9 mg/dl at baseline
to 3 mg/dl at the terminal visit. The patient remained asymptomatic. The relationship to therapy is
unclear. Patient 207/1058 (valsartan) in protocol 28 had an increase in SGOT (12 - 208 U/L) and SGPT
(5 - 227 U/L) at week 12,

Absolute Neutrophil Counts

Five valsartan treated patients had absolute neutrophil counts decline to less than 1.0 10”/L while
on therapy. Table SS.15 lists the abrolute neutropbil counts for these patients. All were enrolled in
foreign studies. The patients in study 21 received valsartan 80 mg and all were patients at center #7. One
additional patient at this center (patient # 1238) had a neutrophil count as low as 1.0 10”/L but it returned
to normal while on therapy. Total WBC counts were decreased in these patients. Total lymphocyte
counts were less than 1.0 10%/L in patients 1230 and 1233. The patients in study 27 also appear to be
enrolied at the same center (center 1). The total WBC count for these patients was decreased (absolute
lymphocytes were decreased; differentials for neutrophils and lymphocytes were normal).

The fact that these cases all occurred at the two centers suggest that other factors may be involved.

The sponsor was asked to provide a listing of all patients that developed absolute neutrophil ccunts less
than 1.0 107/L.

Table $S.15. Absolute Neutrophil Counts for Patients with Counts < 1.0 10*/L.

Protocol | Patient# [ - Visitl .~ 5. Visitd(week 7). <]z Visit's (week 12) _
21 1227 1.93
21 1230 3.29 2.09
21 1233 4.11 3.36
1 oovige2” =T Wisit 6 (WeekD)
27 1049 272 83
27 1051 4.59 81
Urinalysis

Individual patient data was included in the archival copy of the NDA. Summary information for
urinalysis was included. In response to a request, the sponsor submitied summary data. Data from
protocols 9, 10, 11, 17, 19, 31, 33 and 5C were included in their analysis (only USA controlied trials).
There was no difference between valsartan and placebo in the percentage of patients who had a shift from a
normal to high value for RBCs, glucose, protein and WBCs.

Efficacy

Diastolic Blood Pressure

The sponsor performed ten placebo controlled trials in patients with essential hyperiension, The
double-blind treatment period ranged in duration from | week to 12 weeks. Tke doses ranged from 10 mg
to 320 mg. The studies can be divided into either dose titration studies (05, 08, 09, 50) or paralle! dose
studies (10, 11, 17, 23, 31, 51) . The primary evidence of efficacy (i.e. decreases siDBP or suDBP) is
provided by the 6 paralie} dose trials. Data from the week 4 blood pressure measurement prior to Gose

titration in protocol 50 is also supportive. Table SE.! lists the changes in siDBP or suDBP in the paralle)
dose trials.
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2 4 Weeks Duration -
AR I R R s -
sProtocol |+ o o~ Lonlscebondi A0 mg ]+
104’ N 25 25
week 4 Mean 4,57 -5.41
sd. 5.17 795
Rel.Mean -84
1° N 111 105 113 112
Week 6 Mean -4.61 -7.49 -8.48 -8.01
s.d. 7.05 7.03 7.23 6.76
Rel.Mean . .2.88 *° -3.87*° 3.4 %°
17 N 57 119 ™=
fed Mean -0.48 -7.34
week 8 sd. 12.48 13.95
Rel.Mean - -6.86*
N 37 109 ""1
fasted Mean -0.48 -6.05
week 8 s.d. 12.48 1522
Rel.Mean - -5.57 *
23 %1 N 141 145 139 139
week 8 Mesn -8.6 -10.2 -11.2 ~12.4
s.d.
Rel.Mean - -1.6°% 258 -3.8
31 N 145 139 148 147 150
week 8 Mean -2.28 -4,98 -7.37 7.7 -8.65
s.4. 7.56 7.96 7.82 7.18 8.70
Rel.Mean - .2.70 * -5.09 ¢ <543 £
50° N 183 364
week 4 Mean -3.13 -7.10
s.d. 6.49 7.03
Rel.Mean -3.97 ¢
51° N 142 136
week 8 Mean -4.5 -9.5
sd.
Rel.Mean -5.0¢*

\
week 4)

* = suDBP, all other trials were siDBP; * = measurements prior to optional dose titration

= all patients 2 65 years of age; * = Caucasian only

= results of the pairwise comparisons, with the adjustment for multiple comparisons usir~ Dunnety's procedure
=: predominately < 65 years of age and Caucasian;

4
L]
?

= < 1% biack patients

Rel Mean = endpoint - baseling; ® = statistically significant difference compared to placebo
= except for study 50. Study 50 measurements at week 4 prior to doss titration (monotherapy endpoint was at

There were three placebo controlled trials that also included an ACEI as an active treatment group.
Table SE.2 lists the results from these studies comp
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Table SE.2. Mean Changes (mm Hg) in siDBP or suDBP At Endpoint ' In Placebo and Active

Conuolled Trials *)f 2 4 Weeks Duration
I BT T

LI S P AT B 3 lﬂi!il:lgm '"!l
-Protocol { - - - .. e ] ) e 3 g 4 60 gl 220 my - ,“AOmg -
2324 N 141 145 139 139 73
week 8 Mean 8.6 -10.2 -11.2 -12.4 -12.4
s.d. -
Rel.Mean - -1.6 -2.6 -3.8 -1.8
50 ¢ N 183 364 187
week 4 Mean -3.13 -7.10 -1.80
s.d. 6.49 7.03 672 |
Rel.Mean -3.97 -4.67
51! N 142 136 69
week 8 Mean -4.5 -9.5 -9.4
s.d.
Rel.Mean -5.0 -4.9 i-‘

Rel.Mean = endpoint - baseline;

! = except for study 50. Study 30 measurements at week 4 prior to dose titration (monotherapy endpoint was at
week 4)

? = measurements prior to optional dose titration

¥ = all patients 2 65 years of age

4 = 99% Caucasian

Sitting Diastolic Blood Pressure - Subgroup Anclysis

The change in DBP in placebo controlled trials was evaluated among subgroups based on
demographic variables. There are limitations in most of the studies such that each study may not be useful
for each analysis. Protocol 10 randomized predominately patients < 5 years of age, few blacks and only
about 25 per treatment group. Protocol 10 is not used in any of the descriptive analysis. Protocols 11, 23
and 51 randomized few if any black patients and are not used in the analysis based on race. Protocol 23
randomized only patients 2 65 years of age and is not used in the analysis based on age.

Table SE.3 lists the placebo subtracted change in siDBP at endpoint as a function of sex. In
studies 31, 50 and 51, female patients had greater changes than males by 1.5 - 3 mm Hg at each dose. In
study 17 (fasted), female patiznts had only a slightly greater change in siDBP (.6 mm Hg). Instudy 11
and 23, female patients had a smaller change in siDBP than males. It is difficult to explain the discrepancy
between studies. Study 23 randomized more females than malcs but they wers all greater than 65 years of
age. Study 11 randomized the smallest number of females per treatment. In the end, the only conclusion
<an be that both male and female patients respond to valsartan therapy.

Table SE.3. Placebo Subtracted Change in siDBP (Placebo Controlled Trials) Based on Sex
ek SR gl e i R e ] lisinopril enalapril
“Protocol N R0mg| N- mmq *N..|80mg| N+ 160.mgr N 520mg N | 10mg:| N| 20mg
11 M} 76 |-3.54]|76 | 4.74] 86 | 4.22
Fl30]-1.7 [37] -1.00] 26 | -1.04
17 (iast) | M 73| 4.8
F 47 | -54
23" IM 461 33 | 49| 3.2 ]| 55 -5.8
F 102] -09 ]93] -23{ 89| -29
3t [M|92{-227 87 | -398] 93| 465195 -6.18
F| 47 ]-3.55 61 |-664) 54| -6.77]| 55| -6.68
50 |M 2201 -3.2 112| -4.08
(week 4)| F 144 | -5.2 51 -562
51 M 64 | -3.8 0] 26
F 72 | -6.1 29| -BO

M = male; F = female. ' = all patients 2 65 years of age.
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Table SE.4 lists the placebo subtracted change in siDBP at endpoint as a function of age. There
does not appear o be a consistent age related effect.

Table SE.4. Placebo Subu'acted Chan ge in leBP Placebo Conu'olled Tnals) Based on Age

ST g-W R Ry e ‘ ~‘~10;|n!? 20-
11_[<65] 85| 39|04 47 |88 =5
265 | 17] 03 |19 1.5 |28 | 1.3 -
17 (fast) |< 65 96 -4.9
2 65 24 -4.8
31_|<65]118] -3.08 120| -5.34 [129] -5.49 [125] 6.57
265 | 21] -0.73 28 | 4.03 [18 ] -5.32 | 25| -5.45
50 |<6s 303] 4.5 155 4.03
(week 4|2 65 61 | 5.4 32| 767
51 [<65 113] -54 57 5.6 |
> 65 23| 33 12[ 19 |

Table SE.5 lists the placebo subtracted change in siDBP at endpoint as a function of race. In all
studies, the change in siDBP for blacks is comparable to white patients. In study 31, blacks show a greater
change in blood pressure than white patients (which is similar to the change in the group defined as

‘other’) particularly at 80 and 160 mg. This observation is somewhat inconsistent with the belief that
drugs affecting the renin angiotensin system are less effective in blacks than whites. This is the case in the
losartan NDA database (i.c. blacks were less responsive than whites). The active control studies that
included an ACE inhibitor are not helpful. Protocols 20 and 28 are double-blind, ACEI controlled studies
but they were performed in Europe and randomized only a handful of black patients

It is worthwhile noting that in study 50 the response to lisinopril in black patients was
comparable to white patients (similar to what is observed with valsartan). The lisinopril label states that
lisinopril is less effective in black patients than Caucasians. Because of the small number of blacks
randomized in most of valsartan trials, there is not a lot of confidence that a blacks patient’s response to

valsartan is any different than what would be observed with ACE inhibitors or with losartan. Valsartan
should not receive labelmg that diffes from the ACE inhibitors and angiotensin receptor antagonists with
regard to the effect in blacks.

Table SE.S. Piacebo Subtracted Chan_ge in siDBP (Placebo Controlled Tmls Based on Racc
R i R T b

Protocol N 20mg N |80 mg]{ N {160 mg '.*N»‘320mg N-{. lOmg
17 (fast) |White 95 | -5.0 |
Black 20| -4.1
{Other -

31 White  ]105] -1.99 113 4.45 1102} -4.63 {114} -6.24
Black 12 ]-241 {18 ]-7.11 |25)] 791 | 17| -6.83
|Other 22 1639 |17 ]-727 120 -8.73 | 19| -6.84

50 White 30t] -3.7 143] -4.67
{week 4) |Black 48 | -4.74 27 | -5.19
{Cther i5]-4.94 121 4.36

Protocols 10, 11, 23 and 51 excluded because of few black patients randomized.

Sitting Systolic Blood Pressure
Table SE.6 lists the mean changes in siSBP at endpoint in placebo controlled trials.
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Table SE.6. Mean Changes (mm Hg) In siSBP or suSBP At Endpoint ' In Placebo Controlled Trials Of

2 4 Weeks Duration

T B ST S —— e ey
Protocol 10 mg [ 420 mp W W0 mg ~[ 80 mf 160 mag*] "3320111_; '
10%7 N 28 ﬁzs 24 2 24
week4 | Mean 4 A3 23 | 66 | 99 |
T N 111 105 113 112
Week 6 | Mean A -6.8 -82 9.9
17 fed N 57 119™
week8 | Mean A -5.6
17 fasted N 57 109™
week8 | Mean A 6.9
23 ** N 14 145 139 139
week 8 Mean A -5.3 ~4.5 =12 ]
3) N 145 139 148 147 150
week8 | Mean A -4.6 -7.4 1.2 9.0
50° N 183 364
week 4 Mean A -7.4
51" N 142 136
week 8 Mean A -6.7

Mean A = placebo subtracted change

Response Rate

A successful response was defined as DBP < 90 mm Hg or 2 10 mm Hg change from baselinz.
Table SE.6 list the response rates at endpoint for the placebo controlled trials that did not have a dose
titration. In studies with multiple valsartan dose groups (protocols 10, 11, 23, 31), there is generally an
increase in response with increases in dose. In study 11, the response rate is fau'ly flar.

Table SE.6. Response Rates at Endpoint in Parallel Dose Placebo Controiled Trials

Protocol | placebo 10 mg 20 mg o 80mg 1160mg | 520 mg .
10 ° 16 24 33 45 54
1’ 30 41 50 45
17 (fed) - 37
17 (fast) 26 44
23° 48 59 60 68
31 20 28 42 44 52
51 20 54

Successful Response i |s defined as the mean supine diastolic blood pressure <90 .m Hg or & > 10 mm Hg decrease
compared 1o baseline. ' = Caucasian only; ?= all patients 2 65 vezi; of 2ge; * = majority are 2 65 and Caucasien

Twice a Day Desing

The only study to compare twice a day dosing with once a day dosing was protocol 50. Protocol
50 is a randomized, double-blind, placebo controlled trial. Patients with siDBP 2 95 mm Hg and S 115
mm Hg at baseline were randomized to placebo, valsartan 80 mg (2 separate treatment groups) or lisinopril
10mg. Afier 4 weeks of once a day therapy, patients who continued to have elevated blood pressure had
the dose doubled. The valsartan patients were randomized to one of two groups at the start of the trial. In

one group, if titration was necessary, the dose was doubled as oncea day therapy (i.c. 160 mg once a day).

In the other group, the dose was doubled but as a twice a day dose regimen (i.c. 80 mg twice a day). To

)
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compare the effectiveness of once a day dosing versus twice a day dosing, only patients who actuslly had

dose titra*ion are included. Approximately 65% of the valsartan patients required dose titration compared

to 78% of the placebo group and 64% of the lisinopril group. Table SE.7 lists the mean change in siDBP

at endpoint for these patie..ts. There is no significant difference between once a day and twice a day dosing

¢ alsertan U“Aw

Table SE.7. 7 h‘("l Lhan In siDBP For Patients Who Had The Dose Tttmted in Protocol 50_______ O Ulad wnfi
- : &“ﬂ"% AlERPEwisit 4. w8l S“”ﬂ% point_.| ¢ Jm} 3

Piacebo 142 | -15 | 141 | -34 Lgs 25 [142] 20 (D de

Valsartan 80 > 160 OD 141 367 | 12 | 744 | 104 752 [ 114] 7. o subl o
[ Valsartan 800D —> 160 BID | 124 | 4.02 | 124 | 787 | 116 | 771 | 124| 230 | € :
[Lisinopril 10/20 OD 120 | 495 | 119 | 866 | 116 | -86 | 120] -8.39 2

Food Effect

During the development of valsartan, it was observed that food decreased the AUC and Cmaxof {2 w-((nf-
valsartan by 41% and 53% respectively. Protocol 17 was undertaken to determine whether this difference |

resulted in a difference in the pharmacodynamics in hypertensive patients. Patients were randomized to §

piacebo, valsartan 80 mg fasted or valsartan 80 mg fed. After 8 weeks of treatment, both fed and fasted

valsartan groups had a significant effect on siDBP compared o placebe. The change from baseline in the

fasted group was 1.7 mm Hg zreater than in the fed group. Although this was not statistically significant,

it is consistent with the pharmacokinetic observations.

Table SE.8. Sumriary of Mean Decreases in Trough Mean Sitting Diastolic Blood Pressure (mm ng

Eliﬂpomt e Y :-f-,s?-i.'-‘a\'lsn?. weeka i
R »‘ _“;3;"” FEilarigve .25“' -Si«;”-i' "F%} S5 '%(S-D) G
Placebo 57 -3.6 (7. 54) 48 -2.03 (7. 51)
| _Valsartan 80 mp, fasted | 119 -8.55(7.62)* #49c | 108 -8.38 (7.76)
Valsartan 80 mp, fed 109 -6.87 (7.92)** 8,27 102 -7.23 (7.40) .ua,‘(,
* p = .001, {asted vs. placebo; p = 0.046, fed vs. placebo; based on the least squares mean and between-

treatment comparison of change from baseline (prefasted measurement at Visit 3) derived from the two-way
analysis of covariance.

Trough Peak Effect

Protocols 09, 10 and 31 (ABPM) coliected blood pressure measurements at trough and at time
points other than trough. In protocol 09 and 10, blood pressure measurements were collected at 2, 4 and 6
hours post-dosing. In protocol 11, 24 hours ABPM was performed in a subsct of patients,

In protocol 09, the maximum decline in siDBP occurred at 6 hours post dosing (compared to
trough baselme) The trough/peak ratio at week 10 was .55 ( -8.2 mm Hg/ -15.0 mm Hg; not placevo
subtracted)' compared to a ratio of .3 for placebo[!r 1sed on data in volun.e 1.69, p. 174].

In protocol 10, the maximum decline in sSuDBP occurzed 2t 6 hours post dosing (compared to
trough baseline). The trough/peak ratio at week 6 for placebo and the valsartan treatment groups are listed
in table SE.9. Valsartan 80 and 160 mg dose groups have trough/peak ratios of .6 or greater

Table SE.9. Change in Peak and Trou suDBP at Weck 6 Endpoint Visit. (nm Hg)

Treatment | Peak Y 2] Trough/Peak Ratio u\)\»'q‘k AD
placebo _ 9.13 457 5 (bo
valsartan 10 mg_ 119 54 45 \' g L.
valsartan 40 mg -13.7 -6.7 .49

valsartan 80 mg -11.3 -7.6 .67

valsartan 160 mg -15.0 -94 .63

The data provided for protocol 31 does not permit an assessment of the trough/peak ratio.

" 11 placebo results are subtracted, the ratio is 1.06 (- 5.2 mm Hg/ - 4.9 mm Hg).
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CLINICAL PRARMACOLOGY

The clinical pharmacology studies were reviewed by Dr. Zia-Amirhosseini. This summary was
obtained from information included in her review.

Twenty-seven clinical pharmacology studies were completed. Six of the studies were performed in
the USA with the remainder being conducted in Europe and Japan. Nine proiocols involved the evaluation
of valsartan pharmacokinetic interactions with HCTZ, furosemide, amlodipine, atenolol, digoxin, warfarin,
cimetidine, indomethacin or glibenclamide. Protocols ANG-002 and 6 evaluated the effect of food on
valsarian absorpiion. Froiocol 15 evaluated the absolute bioavailability of valsartan. Protocol 16 studied
the pharmacokinetics of radiolabeled valsartan. Protocols 4 and 30 evaluated the effect of valsartan on the
blood pressur» respanse to the infusion of angiotensin II. Protocol 12 and 13 assessed the .
pharmacokinetics of valsartan in patients with differing physiologic or demographic characteristics (renal
function, age, sex)’. Protoco} 47 assessed the bioequivalence of the final formulation with the formulation
used in clinical trials. Three hundred and eighty-five subjects were exposed to valsartan. All were healthy
subjects except for those with renal impairment enrolled in protocol 12,

Valsartan has a chiral center and will be marketed as only the S-enantiomer. It has good
solubility at neutral and alkaline pH but is poorly soluble at acid pH [pKa = 4.73 (tetrazole group) and 3.9
(carboxylic acid group)). Based onan N of | (subject in protocol 40), there was no conversion to the R-
enantiomer in vivo.

Pharmacokinetics and Metabolism

In protocol 16, radiolabeled (C'*) valsartan was administered to 6 healthy maie subjects. Table
CP.1 shows the radioactivity measurements as a function of time. After 7 days, 99% of the radioactivity
was recovered, 13% from the urine and 86% from the feces. Eighty percent was recovered as unchanged
drug. Three metabolite peaks wers observed. Oniy an hydroxylated metabolite (designated M1) has been
identified (see figure CP.1.). The radioactivity and valsartan corcentration curves are supetimposable
during the first two hours afier dosing. This suggests little first pass metabolisin. Table CP.1a lists the
amounts of valsartan and metabolites coliected in the feces and urine.

Table CP.1. Radioactivity in Urine anq Feces

 Time Interval | Excretion of (% of Dose) . .
Urine Feces Total

0-48 129336 | 48.6+18.6 | 61.4 165
0-96 13.1 £ 3.8 8031114 934+ 8.1
0-168 13238 85.7+4.5 989+ 1.0
Table CP.1a. Vulsartan and Metabolite Distributio in the Feces and Urine
M metabolite
unidentified kP 9. .
unidentified 3.1 9.3 1.2+ .3
valsartan 98125 70.8 + 6.5 80.6+ 5.0
Total 11.5+3.2 815140 930+ 1.4
Other Unidentified 4.9 1.54.3 29+ 1.1
Total Excretion 129136 83.1+4.0 956+ 1.6

Figure CP.1, M| Mzetabolite

7 Protocol 46 is an ongoing study that assesses the effect of liver dysfunction on valsartan pharmacokinetics.

-
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The volume of distribution is 169+ 6.9 L, Ninety-five percent of valsartay is protein bound in

plasma.

Protocol 15 evaluated single doses of vaisartan 20 mg (i.v.), valsartan 80 mg capsules (oral) and

valsartan 80 mg buffered solution. Table CP.2. lists

the pharmacokinetic parameter obtained with each

dose form.
Table CP.2. Pharmacokinetic Parameters for Various Dose Forms — :

-Parameter ;-7 iy, il 9l 50D0 dng VIR R0 Kng Clinical 214 2480 mg buiffered solution -] ~
Cmax (uM) 3774145 7471196
Tmax (hr.) 2 ]

JLAUC .;4 (umol.h/L) 21.55 + 3.91 19.62 + 5.99 32.88+ 8.1
Bioavailability 1.0 23+ .07 39+ .07
CL (L/h) 2.19+ .39
Vss 16.91 +6.90
MRT (h) 7.82+3.32 .

LT 12 1.01 £ .13 ;
Tz () 9.45 + 3.83 7.05+1.58 750£1.73
Urinary Excretion (% of dose over 2895+ 5.82 7.34£3.02 12.55 £3.10

| 24 hours)

CLy (L/h) 62+ .12

The capsule formulation had a lower absolute bioavailabili
consequence of the solubility of valsartan in acid solutions
was 23%. The elimination half-life of the capsule is 2
approximately 29% of the dose was recovered in the

Dose Proportionality

ty than the buffered solution. This may be a
. The absolute bicavailability for the capsule

pproximately 7 hours. With the IV formulation,
urine.

There are proportional increase in Cmax and AUC with single doses of 80 mg, 160 mg and 320
mg. There was no significant accumulation of valsartan with multiple doses compared to single doses.

Effect of Age and Sex

Protocol 13 evaluated the effect of age
older) and 12 females (6 younger, 6 older) in
AUC and Cmax for as 2 function of age and

and sex on pharmacokinetics. Twelve males (6 younger', 6
gested a single dose of valsartan 80 mg. Table CP.3 lists the
sex. The AUC and Cmax for females was greater than maies
for both age groups. The elimination t,;; was 5.1 hours for the younger group and 7.4 hours for the older

g S0 °
Nt M

group. The AUC for older males and older fernales was greater than younger subjects [Note: Two older 3 Cornne
subjects were receiving carbamazepine. It is unclear whether this would effect the metabolism of valsartan.].
Table CP.3. Pharmacokinetic Parameters for Younger and Older Subjects in Protocol 13.

. . ‘._-,_.t,._ - .‘___‘:,‘:;,‘_L.'_'."',\?__.__:_ . A ié“* B j :£ 3 :-OM )

: Pararaeter Men 1. Women -1 . All ANESHZMen 515 Women -] ©°_ All
AUCO-8 34821941 | 39.08+14.34 | 3695+ 11.78 | 54.52£ 2951 | 69.52£31. 59 | 62.7+3015
{umol.h/L)

Cmax 6.09 £ 1.31 522+440 688320 | 598+262 11.13£3.78 8.55+4.11
umol/L)

Ty, () 627+ 1.87 522 + 89 523+ .70 525+ .53 774 +2.04 7.07+£2.0
Food Effect

Food (FDA standard breakfast) slowed the rate of absorption (Tmax increased with food from 2.5

hours -->6.1 hours), decreased Cmax by 53% (8.26 umol/L
(51.9 umol.h/L --> 30.5 umol.h/L).

) younger = 18- 45 years of age; older = 2 65 years of age

~> 3.89 umol/L) and decreased AUC by 41%
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Renal Dysfunction

In protocol 12, patients with mild (creatinine clearance 61 - 90 mi/minute} and moderate
(creatinine clearance 30 - 60 mVminute) rei.al impairment do not appear to have different pharmacokinetic
parameters compared to a population with normal creatinine clearance. Patients with severe (creatinine
clearance < 30 mI/miite) renal dysfunction had variable results. Two subjects had AUC and Ca. values
that were comparable to the control group and two had marked increases in C,,,. and AUC. Table CP.4
lists the Pharmacokinetic parameters and baseline creatinine clearance of the subjects enrolled in protocol
12

Table CP.4. Phannncokmetlc Panmeters for lndwndual Puneuts ﬁ'om Protocol l21

Subject # | Sex { =
10t m 30
102 m | 30
103 m | 53
104 f | 62
105 f ] 26
106 m | 63
107 f 41
20) f | 65
202 f | 67
| 203 m_| 62
301 f 50
302 m 55
303 m 54
304 f | 62
401 f 70
402 m | 68
403 m_| 712
404 m_| 6 )
405 m 75
" = baseline creatinine clearance
2= AUC . u
Liver Dysfunciion

Interim deta was provided from study 46 (ongoing study). In jatients with mild or moderate*
impaired liver function, the AUC afier valsartan 160 mg was 2 - 4 times greater than that of a healthy
control group. Cme, was increased to a lesser extent. This is consistent with the role of biliary excretion in
the elimination of valsartan.

Effect on Renin Angiotensin System
Vaisartan induced an increase in plasma renin activity and plasma angiotensin I after 10 to 400

* mild = Grade A and moderate = Grade B of Pugh’s modification of Child's classification
Grade A = 5 - 6 points, Grade B = 7 - 9 points

Pugh's Modification of Child’s classification

Points
1 2 3
Encephalopathy nil slight mod - severe
Asciles nil slight mod - severe
Bilirubin (umol/l) <34 34 - 51 > 5]
Albumin (/1) > 3§ 28 - 35 < 28
Prothrombin <1.3 1.3-158 >1.5
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mg doses. Plasma angiotensin Il levels peaked at 4 - § hours after dosing and levels were greater on day 8
compared to day 1. Valsartan blocked the blood pressure response of exogenous angiotensin H (40 mg and
80 mg studied). Based on this information, it is clear that valsartan blocks the angiotensin Il receptor and
does impair the conversion of angiotensin I to angiotensin 11 (ACE mediatzd).

Pharmacodynamics

Blood pressure measurements were obtained from healthy subjects after dosing with valsartar:.
This data contributes little to the interpretation of the dose response in hypertensive patients.
Concentration effect data from § trials (protocol 9, 10, 17, 27 and 31) in hypertensive patients was fitted to
an En, model. There are limitations for the interpretation of this data because 82% of the concentraticn
data points were greater than the EC50 (see Biopharm review for details).

Drug Interaction Studies

Nine drug interaction studies were performed. There do not appear to be clinically significant
Pharmacokinetic interactions with valsartan except for cimetidine. The valsartan Co., after cimetidine pre-
treatment was 33% greater chan afler valsartan alone. The AUC, however, increased by only 14%. In
protocol 4C, warfarin 10 mg was administered for 3 days with and without valsartan 160 mg. Plots of the
PT (INR) were similar with either therapy (see Figure CP.1).

Table CP.5, Pharmacokinetic Pmmeterx qf Valsartan and Valsaga_p -_l- Dn;g.

Protocol #/ T S BE N T 1:Valsartan +Drig {55 Drug - /| .Drug+ Valsartan
Interation Dru. e MRS A L e s VRS e ] e e
7 C pgs (umoi/L) 7.6 (2.3) 6.4 (2.3) 46 (.14) 34 (.9)
HCTZ AUC,.,(umol.h/L) 60.0 (24.3) 53.0 (23.7) 3.7 (.9) 2.6 (.91)
36 | Coys (umoVL) 6.38 (2.39) 7.37 (2.96) 3.8 (1.9) 24 (1.1)
furosemide AUC ;.24 (umol.h/L) 40.0 (16.8) 44.5 (19.3) 8.6 (3.0) 6.2 (1.9)
37 Cop (ng/mb) 2307 (1024) 2269 (1571) 3.37 (.94) 3.54 (.55)
amlodipine | AUC,., (ng:/mi) 18063 (9775) | 19614 (14084) | 213 (54.4) 226 (19.9)
38 | Cg (mol/L) 7.18 (4.1) .48 (3.8) 2.1 (.58) 1.89 (.54)
atenolol AUC o, {umol.l/L) 40.9 (22.9) 43.3 (20.4) 18.1 (4.4) 16.5 (4.7)
39 o (ng/ml) 2632 (1115) 2297 (1022) 93 (28) 94 (.29)
digoxin AUC ., (ng.Vml) 15260 (7160) | 15472 (7573) 8.54 (3.3) 8.6 (3.1)
40 Cag (umol/L) 7.8 (3.54) 7.75 (2.6)
warfarin AUC, . (umolLWL) | 45.7 (15.0) 41.9 (9.8)
42 Crrax (ng/ml) 2248 (48) ' 3352 (60) 7 4010 (19)" 3868 (20) '
cimetidine ["AUC,. {ng.h/m)) 14023 {d44) " 16341 {(60) ' 16670 (16) | 14791 (18) '
43 Cgs (ng/mi) 2844 (1279) 2554 (976) 5439 (1661) 5018 (1982)
indomethacine | AUC,.«{ng.h/ml) [ 17505 (10398) | 19573 (8167) | 16430 (3286) | 17252 (4440)
52 " Coye (umol/L) 7.24 (4.5) 5.3 (2.9) .223 (.072) ,223 (.07]
glibenclamide | AUC,_(umol.b/L) 38.5 (17.2) 28.6 (12.0) 61 (.15) 60 (.16)

" coefficient of variaticn; { ) = s.d. unless specified
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Figure CP. 1. PT (INR) plot afier Treatment with Warfarin Alone or Warfarin + Valsartan

Warfarin-Valgartan INR Value

——&— Warfarin [

-« ~ = Warfarin + Valsartan’

h

Hours

Warfarin = Warfarin 10 mg administcred for 3 days. Warfarin + Valsartan = Warfarin 10 mg administered for 3 days
and Valsartan 160 mg administered for 7 days.
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PLACEBO CONTROLLED TRIALS
index 1. lists the completed placebo controlled trials included in the NDA
Index 1. Placebo Controlled Trials in Patients with Hypertension
Study # § Design " . " 13685 S 4] Meastwre ey Gk N
05 - 1, db, pc, Europe, 4 week Rx Primary « placebo 18
period, forced titration weekly | - no endpoint specified - vaisartan 20 mg --> 72
20mg ~>40mg ~>80mg ~> | - supine and standing DBP and 160 mg
160 mg SBP measured
- hypertensive patients with
sitting diastolic blood pressure
=90 mmHg and <115 mmHg
08 - 1, db, pc, sc (Italy), 1 week Rx | Primary - placebo 2
period, forced titration 20 mg - | - no endpoint specified - valsartan 20 mg > 9
> 40 mg —> 80 mg - supine and standing DBP and 30 mg
- hypertensive patients with SBP measured
sitting diastolic blood pressure
2 95 mmHg and <115 mmH
9 - r. db, pc, 5 centers (USA), 10 | Primary - placebo 61
week Rx period, optional dose | . change in trough supine DBP - valsartan 20 mg —> 60
titration every 2 weeks 320 mg
- hypertensive patients {mean Secondary
supine trough diastolic blood | . change in trough supine SBP
pressurc was 2 95 mgand < 115 | every 2 weeks
mmHg) - change in supine DBP at 2,4 6
- dose titrated (doubled from hours post-dosing at each visit
previous dose) every 2 weeks - angiotensin 1l and renin level at
based on blood pressure trough, 2, 4, 6 hours post-desing
respons. - pharmacokinetics
to - r, db, pc, p, me (USA), 4 week | Primary « placebo 15
Rx period - change in trough mean suDBP st | - valsartan 10 mg 25
- hypertensive patients (mean 2 and 4 weeks - valsartan 40 mg 25
supine trough diastolic blood | Sccondary - valsartan 80 mg 23
pressure was 2 95 mgand € 115 | - 16 endpoints including - valsartan 160 mg 24
mmHg) measuring renin, aldosterone, All
after the first dose
4] -r, pc, 6 wk db Rx period, USA | Primary - placebo 111
- 98 week optional open label | . change in trough mean sitting | - valsartan 20 mg 106
period DBP from baseline at endpoint - vaisartan 40 mg 113
- hypertensive patients (meen | Secondary - valsartan 80 mg 112
sitting dizstolic blood pressure | _ change in trough mean sitting
295 and < 115 mmHg). DBP from bascline at endpoint at
-~ Caucssian only 2 and 4 weeks
- change in trough mean sitting
SBP from baseline at endpoint at
2, 4 and 6 weeks
17 - 1, db, pc. 8 week Rx period Primary - placebo 59
+ hypertensive patients with a | - the change in trough mean - valsartan 80 mg 120
mean sitting diastolic blood sitting diastolic blood pressure {fasted)
pressure 2 100 mmHg and < (compare placebo vs valsartan and | - valsartan 80 mg 118

114 mmHg

valsartan fasted versus valsartan
fed) at week 8 (endpoint)

- change in trough mean siDBP
after 2, 4, and 6 weeks of dosing
- change in trough mean siSBP
after 2, 4, 6 and 8 weeks of dosin

(fed)

OD = once a day; BID = twice z day; r = randomized; db = double-blind; pc = placebo controlied; Rx = treatment
period; sc = single center; co = crossover; p = paralicl dose; ac = active control
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index 1. Placebo Controtled Trials in Patients with H ension (von't _
: " Smdy # | Desi o T Measore of Bficacy o o o] T reatme oups "] N -
i 23 - 1, db, pc, 8 week Rx period, Primary - placebo 144
Europe, patients 2 65 years of | - change in siDBP and siSBP - valsartan 40 mg 143
age Sccondary - valsartan 80 mg 142
- hypertensives with sitting - change in siPulse, stSBP, - valsartan 160 mg 144
diastolic blood pressure siDBP, stPulse - lisinopri! 10 mg 74
(siDBP) > 95 mm Hg and < 115
mm Hg ‘
25 -1, sc (ltaly), pc, 2 period co, 4 | Primary - placebo 12
day Rx petiod cach treatment - GFR, renal function parameters | - valsartan
- hypertensives with siDBP > | Secopdary
95 mmHg and < 120 mmHg and
with unilateral renal artery
stenosis
31 -1, 8 week db Rx period, pc, Primary ~ placebo 148
parallel dose, USA - change in trough mean sitting = valsartan 20 mp 130
= hypertensive patients (mean DBP from baseline ~ valsartan 80 mg 150
sitting diastolic blood pressure | Secondary - valsartan 160 mg 148
> 9$ and < 115 mmHg). - populaﬁon clearance - valsartan 320 mg 150
- 52 week open label extension | - 24 hour ABPM
50 -1, 12 week db Rx, pe, parallel | Primary - placebo 183
dose, optional titration at 4 - change in trough mean sitting - vaisartan 80 mg 177
weeks, USA DBP from baseline OD-—> 160 mg OD
- hyperiensive patients (mean | Se¢condary - valsartan 80 mg 187
sitting diastolic blood pressure 0OD---> 80 mg BID
295 and < 115 mmHg). - lisinopril 10 mg OD | 187
~> 20 mg OD
51 - I, db, mc (Europe), 8 week Rx, | Primary - placebo 142
pe. ac - change in siDBP valsartan 80 mg 137
- hypertensive patients (mean | Secondary - enalapril 20 mg 69
sitting diastolic blood pressure | . change in siSBP, stDBP, stSBP
> 95 and < 115 mmHg). at_endpoint

OD = once a day; BID = twice a day; r = randomized; db = double-blind; pc = placebo controlled; Rx = treatment
period; sc = single center; co = crossover; p = paraliel dose; ac = active control

Protocol 05. Double-Blind, Multi-center, Multiple Dose, Forced Titration Study In Patients With Mild
To Moderate Essential Hypertension
{ September 1992 - October 1992 )

Protocol

This was a doubie-blind, multiple doses, forced titration trial in patients with mild to moderate

essential hypertension to obtain information on the tolerability of valsartan 20 mg, 40 mg, 80 mg and 160
mg, administered once daily in the treatment of essential hypertension.
Patients with mild to moderate hypertensior (sitting diastolic blood pressure > 90 mmHg and <
115 mmHg) were randomised into the study (visit 2). After a 2 week placebo run-in phase (visit 1 and 2),
patients received valsartan 20 mg or placebo in an unbalanced manner (4: 1 ratio). After one double-blind

treatment week on 20 mg, patients received valsartan or placebo 40 mg for one week, then valsartan or
placebo 80 mg for one week and then valsartan or placebo 160 mg for one week (visits 3 - 6). Blood

pressure and pulse rate measurements were taken in the supine (after 5 min. resting) and standing (after 1
min. resting) position after moming drug intake (1 - 6 hours post dose).
No primary or secondary endpoints are listed in the protocol. The study was performed in

Europe.

Results

Disposition and Demographic
Ninety patients at 6 centers were randomized at visit 2, 72 to valsartan and 18 to placebo. Three
patients discontinued prematurely. Table 5.1 lists the patient disposition.
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Table §. 1. Pqtient Dis| s_ition

: - W
Enrolled
Randomized
Discontinued Prematurely
Completed Study
Reason Discontinued
Adverse Event 1 0 |
Unsatisfactory Response 0 0 }
Withdrew Consent 0 1 1

Seventy-six percent of these patients (n=71) were male and all petients were Caucasian. The age of
the patients ranged from 30 to 74 years. Median duration of hypertension was 4.2 years.

Blood Pressure

Changes in biood pressure reflect measurements obtained 1 - 6 hours post-dosing. Ten patients
did not follow the scheduled dosage titration (n= 9 / 72 valsartan and n=1/18 placebo). Table 5.2 and 5.3 i
list the mean change in supine DBP and supine SBP 1 - 6 hours post dosing at visits 3, 4, 5, and 6. !
N

Table S. 2. Mean Change From Baseline For Supine DBP (1 - 6 hours post-dose).

Visit 3 Visit 4 Visit § Visit 6
Valsartan -7 -10.8 - 14.5 -15.2
Placebo 4.2 -5.6 -56 -4.9

Visit 3 = 20 mg dosing; Visit 4 = 40 mg dosing; Visit 5 = 80 mg dosing; Visit 6 = 160 mg dosing;

Table 5. 3, Mean Change From Baseline For Supine SBP (i - 6 hours post-dose).

Visit 3 Visit 4 Visit § Visit 6
Valsartan -6.7 -13.5 -18.3 - 20.3
Placebo -1.4 -49 -9.3 - 4.6

Visit 3 = 20 mg dosing; Visit 4 = 40 mg dosing; Visit 5 = 80 mg dosir g; Visit 6 = 160 mg dosing;

Since the blood pressure changes reflect measurements obtainad at various time points after dosing, few
conclusions can be made other than noting that the changes with v~isartan therapy are greater than with
placebo {no statistical analysis planned).

Safety
No death occurred in this trial in either treatment group.

Patient 1075/56 was a 63 year old fmaie ( placebo) who discontinued after experiencing
abdominal pain/obstipation/increased diuresis of modarate severity two days afier the starting active
treatment. Patient 1096/84 was a 59 year old male (valsartan) who discontinued fiom the trial due to a
hypertensive crisis. Supine blood pressures on entry were 162/103 and 159/101 mmHg. On day 22 of
treatment, afier the first dose of valsartan 160 mg, the patient complaired of headache, cough and rhinitis.
Supine blood prescure was 196-200/105-108 mm Hg and standing olood pressure was 190/115 mm Hg.
Physical examination was normal and there were no significant changes in safety laboratory tests. The
patient was withdrawn from the trial, hospitalized, and treated with nifedipine; blood pressure was
controlled the next day. This was listed as an adverse event but could also be counted as an
unsatisfactory therapeutic response.

Adverse Events

During the double-blind treatment period, 40.3% of valsartan and 22.2% of placebo patients
reported at least one adverse experience. Table 5.4 list the incidence of adverse events report during double-
blind treatment.
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Table 5.4._ Adverse Event Incidence® During Double-Blind Treatment.

sAdverse Event ~ . | Valsartan (NS935 S0P1a0eb I Nl S FURA

| _Asthenia 8.3% 0
Fatigue 5.6% (1]
Hypertensior: 1.4% 0
Hypotension 4.2% 0
Postural Hypotension 2.8% 0
Ataxia 1.4% 0
Dizziness 5.6% 0
Headache 1.4%3 11.1%
Neuralgia 1.4% 0
Somnolence 6.9% 0
Sialoadenitis 1.4% 0
Vertigo 8.3% 0
Tachycardia 1.4% 0
Back Pain 1.4% 0
Musculoskeletat Pain 1.4% 0
Sprains/Strains 1.4% 0

| Agitation 1.4% 0
Libido Decreased 1.4% 0
Viral Infection 6.9% 5.6%
Coughing 1.4% 0
Rhinitis 1.4% 0
Taste Perversion 1.4% 0
Polyuria 1.4% 5.6%
Conjunctivitis 1.4% 0

| Migraine 0 5.6%
Tinnitus 0
Palpitations 0 0
Constipation 4] 0
Abdominal Pain 0 0
Vision Abnormal 0 5.6%

| Skin Disorder 0 5.6%
* Patients can irave more than one adverse event reported.
Lal Al lit

There were 2 significant laboratory abnormatities.

Protocol 08. Doubie-Blind, Single Center, Multiple Dose, Placebo-Controlled, Forced Titration One
Week Pilot Trial In Patients With Mild To Moderate Essential Hypertension
(May 12, 1993 - October 5, 1993)

This is a double-blind, single center, muitiple duses, forced titration trial in patients with mild to
inoderate essential hypertension to obtain preliminary information on the tolerability of valsartan 20 mg,
40 mg, and 80 mg administered once daily in the treatment of essential hypertension. Thirteen patients
with mild to moderate hypertension (sitting diastolic blood pressure > 95 mmHg and < 115 mmHg) were
entered into the study. After a 2 week placebo run-in phase, eleven patients(7M:4F, 11 white:0 black)
received valsartan or placebo for | week, with a forced titration from Day 1 to 3 Patients received valsartan
20 mg on Day I, valsartan 40 mg on Day 2 and valsartan 80 mg on Days 3-7, or placebo.

There were no significant adverse events nor laboratory abnormalities. The blond pressure
changes contribute little to the overall NDA data base due to the short duration of treatment, the smail
number of patients and the limited dose range studied.
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Frotocol 09. A Double-Blind, Placebo-Controlled, Forced Titration, Parallel Trial In Patients With Mild
To Moderate Hypertension
(December 9, 1992 - August 6, 1993)

Protocol

This was a multi-center, double-blind, placebo-controtled, forced titration, mndomized, parallel
design trial in mild to moderate hypertensives. The trial consists of a 4-week placebo run-in period,
followed by a 10-week double-blind treatment period where patients are titrated to the next highest dose
every 2 weeks with valsartan, 20 mg to 320 mg, or placebo, according to tolerability. -

The following diagram outlines the trial design:

Figure 9.1. Study Outline.

Period | Placebo Run-in i Double-Blisd Treatment
Visit 1 2 3 4 5 6 7 8 9 10
TreatmentWeek 0 1 2 3 4 6 8 10 12 14 “

Placebo Run-in

During the study, trough supine blood pressures were obtained after the patients lay recumbent {or
30 minutes. At visit 5, patients were randomized to the placebo or valsartan treatment groups if mean
trough supine diastolic blood pressure (suDBP) was 2 95 mg and < 115 mmHg at both Visits 4 and 5, the
niean supine diastolic blood pressure between visits 4 and 5 did not vary by more than + 5 mmHg and
there was no evidence of orthostatic hypotension (after 2 minutes standing from the supine position, defined
by a decrease in mean diastolic blood pressure of > 10 mmHg). At each visit, blood pressure measurement
were also obtained in the 2, 4 and 6 hours after dose administration. Blood samples for plasma renin
activity, plasma angiotensin If, plasma aldosterone, and valsartan drug levels were obtained prior to each
blood pressure messurement.

At each post-randomization 2 week visit, the dose of valsartan or plac..., was titrated by a single
dose level if the mean supine diastolic blood pressure was > 85 mmHg and there were no symptoms of
orthostatic hypotension (¢.g., syncope, near-syncope, lightheadedness or dizziness) on changing position
from supine to standing, or a decrease in mean diastolic blood pressure of > 10 mmHg in the standing
position, after 2 minutes equilibrium. If the patient has a mean supine diastolic blood presswie 85 mmHg
and/or symptoms of orthostatic hypotension and no evidence of volume depletion, the patient may be
maintained on the current dose level or back-titrated, at the discretion of the investigator.

Table 9.1 lists the procedures performed during the study.

Table 9.1. Study Procedures.

"Ruon- -1 ‘Double-Blind Treatment
Visit T 12013 1415 16 |7 1819 Jio®
Treatment Week 0 1 |2 [3 |4 6 |8 121121 14
Complete History/
Physical Examination %X
Interim/Final Physical
Examination x |x Ix |x x {x {x |x |x
Blood Pressure, Pulse Rate x Ex Ix Ix }X x Ix bx Ix jx
Randomization X
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Table 9.1. Study Procedures.

lz-bead ECG
|_Chest X-Ray X
Safety Laboratory Tests X
Adverse Experiences x |x 1x
Concomitant Medications x | x Ix |x
Dispense Triai Medication x Ix Ix |x
Plasma Renin Activity
Plasma Anglotensm i’
Plasma Aldosterone *
Valsartan l‘..evels
6-Hour Observation

|_After Dosing x |x x | x
Termination Sheet x

“ Trial termination inforrnation will be completed at the last visit or whenever a patient terminates prematurely.
® Obtained at baseline and 2, 4, and 6 hours after dosing.

Rt Joe oe e Ioe ot foe e
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The primary measure of efficacy is the change in trough mean supine diastolic blood pressure after
each 2 week interval compared to baseline. Secondary measures of efficacy included the change in trough
mean supine systolic blood pressure after each 2 week interval compared to baseline, the change in raean
supine diastolic blood pressure at 2, 4 and 6 hours after dosing, pharmacokinetics and
pharmacokinetic/pharmacodynamic information.

Results

Disposition

Five centers enrolled one hundred and forty-one patients (visit 1). Of these, 121 patients were
randomized at Visit 5 into the double-blind treatment phase, and 196 completed the trial. The number
randomized at each center ranged from 15 to 43, The frequency distribution of randomized patients and

completed patients by treatment is listed in table 9.2. Fifteen patients withdrew secondary to adverse
events.

Table 9.2, Patlem D:gposmon o

| Enrolle Enrol!ed
Randomized
Completed
Withdrew Prematurely
Reasons Discontinued
Adverse Event
Abnormal Lab
Unsatisfactory Response
Administrative Problems
Lost to Follow-up
Withdrew Consent
Non-Compliance
Does meet protocol Criteria ;

Demographics

There was a fairly equal distribution of males and females in each treatment group. The majority
of patients randomized were white. Blacks accounted for 12% and other races accounted for 37% of the
patients randomized. The mean supine diastolic blood pressure at baseline was similar in both treatment
groups. Tables 9.3 and 9.3a lists the demographics of each treatment group.

s e o |t it | [ |
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Table 9.3. Demo, ics of Treatment Grou .
i | B Ofa vt e e
Female White
Placebo 61 33(54.10%) [ 28 (45.90%) 29 (47.54%) 6 (9.84%) | 26 (42.62%)
Valsanan 60 34 {56.67%) 26{43.33%) | 32 £53.33%) 9 (15.00%) 19 (31.67%)
Total 12} 67(55.37%) 54 (44.63%) [ 6] (5041%) [ 1$ (12.40%) | 45 {37.19%)
Table 9.3a. Demo hics of Treatment Grou
. . . A AR xS - B ’ ressy 8.+
Placebo 61 54.36 {39.06) 102.56 (15.48)
Valsartan 60 55.33 (9.46) 101.87 (15.24)
Total 121 34.84 (19.23) -
Efficay

!
‘tue dose titration design of the study allowed for incremental increases (doubling of dose) at each "‘
visit. Asa consequence, blood pressure measurements after visit 6 would reflect the effect of various doses
of placebo and valsarian Table 9.4 Jists the number of patients at each dose level at each visit. For
example, after blood pressure measurem:snt at visit 6, 49 vaisartan patients were sent home on level2and 9

were sent home on dose level |, The blood pressure measurement at visit 6, however, reflects the effect of
level 1 dusing

Table 9.4. Dose Administered During Double-Blind Treatment _ ‘
E ' . Placeho Visit SR TR O R 8D Visit
DoseLevel "5 T 6 T 7 18 L0 3 o] 6 28 9 1 1

] : o I R G £y S L @*‘?ﬁ? L CORT §
] 6] 1 ] 1 60 9 4 ] 1 1
2 51 8 4 2 49 i2 9 5 5
3 43 6 3 42 10 6 6
4 4] 5 38 9 g
5 40 35 35

! For valsartan, | =20mg, 2=40mg, 3 =80mg, 4= lﬁomg,mds-szomg Some patients were doged
inappropriately in violation of the protocol. See Section 6.2 for more information on these patients.
* The dose level at Visit 10 is the dose level prescribed &y Visit 9.

Table 9.5 lists the mean change from baseline in trouch supine diastolic blood pressure. There js
2 progressive increase in the decline in suDBP with valsartan therapy but not with placebo therapy. The
change in suDBP with valsartan at visit 9 and 10 was significantly different from placebo

Table 9.5, Mean Decreases in Trough Mean Supine Diastolic Blocd Pressure (mmHg)
at the Visit Endpoints

Placebo (N=$ Valsartan (N=59)
Change From Baseline Change From Baseline
Week 2 -2.53 (+5.83)* 4.31 (46.19)**
Week 4 -4.08 (18.69;%* -5.53 (17.87)**
Week 6 =4.21 (18.30)+ =6.62 (18.20)**
Weel: § =3.94 (£7.70)** =1.22 (36.95)*+7
| Week 10 -2.60 (+8.29)* =772 (37.40)*+*

Within treatment com ison: * P < 05 * p< 00L.  Between treatment comparison:

''po1 comparing
valsartan 1o placebo; ° P < 001 tomparing valsaray to placebo

The changes in mean trough standing DBP were similar to change in sitting DBP resulcs [vol.
1.69, p. 147).
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Supine diastolic biood pressure measurements was obtained at 2, 4 and 6 hours post-dosing at
each visit. Figure 9.2 plots the change in suDBP at each visit as a function of hours post-dosing. With
each visit, the effect of valsartan therapy is increased because patients with inadequate responses had the
dose titrated.

Figure 9.2. Mean change from: baseline in supine DBP at trough, 2, 4 and 6 hours post-dosing.
[volume 1.69, p. 448; see volume 1.69, p 173 and 191 for additional summary data)
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The change in supine SBP at each visit is provided in table 9.6. There was a significant difference
in suSBP at visit 10 endpoint between treatment groups (p = .004).

Table 9.6 Mean Decieases in Trough Mean Supine Systolic Blood Pressure (mmHg)
at the Visit Endpoints [from volume 1.69, p. 144

Placebo (NS57) - T 4] 0 T T W araa (N=59)

Change From Baseline . -~ | From Baseline -
Week 2 .08 (£10.93) -6.93 (£12.76)
Week 4 -2.54 (+16.58) -6.64 (+12.63)
Week 6 -3.49 {£14.96) -9.86 (£13.53)
Week 8 -2.07(x14.43) +9.36 (£14.71)
Week 10 -2.15(16.09) -9.75 (£15.06)

There was no statistically significant decreases from baseline in trough supine pulse seen in either
group at the Visit 10 Endpoint The mean trough change in supine pulse at visit 10 end point was 1.33
beats per minute for placeto and - 1.61 beats per minute for valsartan.’

The response rate [defined as a mean supine diastolic blood pressure < 90 mmHg ora > 10
mmHg decrease compared to baseline (pre-dose measurement at the randomization visit)) at endpoint was
23% for placebo and 49% for valsartan. The response rate for valsartan is somewhat sun, -ising in that all
patients were titrated to effect and a higher response rate would be expected. At least half of the patients
would require additional anti-hypertensive therapy to maintain a DBP less than 90 mmHg.

Analysis bared on demographic variables were performed but are limited for age and race because
of the smali numbers of black paticnts and patients > 65 years of age. The mean change from baseline in
black patients treated with valsartan is less than white or ather subgroups. The pla~ebo effect in biack
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patients is also markediy different than in the other racial subgroups. Patients > 65 years of age had a
marked effect on placebo such that the net etfect of valsartan therany (i.e. placebo subtracted) is less than that
observed in patients < 65 years of age. Tables 9.7a - ¢ list tie change in suDBP by subgroup.

Table 9.7a. Mean Changes from Baseline in Mean Supine Diastolic Blood Pressure (mmHg)
at Visit 10 Endpojnt b

Age e e - p
CTreatmeat | N3 A A "Mdin 3 Mean Change from *
Foroup - <t AR b M aliting WA
Placebo 53 g 94.29 -6.38
|_Valsartan 49 -7.43 1 J9139 [.897

Table 9.7b. Mean Changes from Baseline in Mezn Supine Diastolic Blood Pressure (mmHg)
at Visit 10 Endpoint by Sex _

1 N=67(554% £ i SOt i A t
Treatment N Mean .. ‘MeanCl : AN . S ‘ )
|_Group ; e t) Baseline . e i L j : 4
Placebo 33 95,98 .
Valsartan 34__[93.1n -1.76 26 | 85.03 -1.67

Table 9.7c. Mean Changes from Baseline in Mean Supine Diastolic Blood Pressure (mmHg)
at Visit 10 Endpoint by Race

" N = 61 (50.4%) - S Na T

“Treament | N | Mean | Moan Change | "N 7| Mean~~]*Mecat Change *] N] Mean | Mean Change

Placebo 29 199.63 | -2.54 6 | 10840 | 3.73

26 | 98.29 | -3.92
Valsartan 32 19194 -852 9 19659 {496 19 ] 96.22 | -7.67
Safety

There were no deaths during the trial. Three patients were discontinued secondary to adverse
events. Tabie 9.8 lists the patients and the reason for discontinuation.

Table 9.8. Patients Discontinucd due to Adverse Events

Treatment Tnvestigator™ ] SPatient 7] S50 | R D | Wedical Probies™ 7]
Placebo Zuschke 024/519 M 70 7 Cerebrovascular Accident
Valsartan Holtzman 020/518 M 69 54 Intermittent Headaches
Valsartan Chrysant | 004/505 F 49 62 Atypical Chest Pain

*  Onset Day During Double-Blind Period

Patient 004/505 {Chrysant) was a 49 year old female who on day sixty-two after randomization
{valsanan) was admitted 1o the hospitai after presenting at the emergency room with a complaint of atypical
chest pain of 6-8 hours duration. Her Visit 1 ECG was normal and the baseline mean supine blood
pressure was 151/105. The patient had taken hormone replacement therapy and famotidine 20 mg bid for
gastritis throughout the trial. During the placebo run-in period the patient had complained of moderate
chest tightness, which resolved after ten minutes. While in the hospital, serial EKGs and cardiac enzymes
rulzd out an acute MI, however, the ECG showed non-specific ST-T changes in the inferolateral ieads. A
coronary arteriogram did not show obstruction of major coronary arteries, but did show that the left
ventricle was dilated and had increased left ventricular end diastolic pressure of 35 mmHg. The most likely
cause for the ST-T changes and venuicular enlargement are microvascular disease due 15 nypertension and
obesity. At the last trial visit, the patient's mean supine blood pressure was 167/109.
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The percentage of patients reporting adverse experiences was 50.8% in the placebo group and
55.0% in the valsartan group. Headache was the most common adverse event in both treatment groups
(23% vs. 18%, placebo vs. valsartan). Cough occurred in only one valsartan patient.

One patient experienced symptomatic ort..ostatic hypotension. Patient 005/505 . had
experienced orthostatic hypotension at two s=parate visits, both at 2-hours post-dose. The first episode
occurred at Visit 6, afier standing for two minutes from the supine position, his standing systolic blood
pressure had decreased by 29 mmHg, his diastolic blood pressure decreased by 20 mmHg, and he had
experienced dizziness. The symptoms resoived after 20 minutes. The next episode occurred at Visit 8, after
standing for two minutes from the supine position, this patient's systolic blood pressure decrcased by 34
mmHg, his diastolic blood pressure decreased by 32 mmHg and he was dizzy and pale. The symptoms
resolved after 10 minutes.

There were no significant mean changes in lab parameters from baseline to the terminal visit.
Patients with laboratory values outside of the normal range for laboratory parameters were of no clinical
significance.

Eleven valsartan patients had an abnormal urine albumin at some time during double-blind
treatment compared with 4 placebo patients (vol. 1.69, p. 330 and 332). At the serminal visit, four
valsartan and four placebo patients had sbnormal urine protein (vol. 1.69, p. 321). It is not clear that this
is clinically relevant,

Pl Kineti

Table 9.9 summarizes the mean trough plasma concentrations and net effect of valsartan in 33
patients following 20, 40, 80, 160, and 320 mg oncc-a-day for 2 weeks. There appears to be a dose
proportional increase in mean trough concentration.

Table 9.9. Mean Trough Valsartan Concentrations

Dose(mg) - |- .“Mean frough conc. ¥ 8D H(pgh
20 52.7 + 90
20 117.5 + 243
80 187.9 + 299
160 376.1 £ 653
320 565.0 + 986 1
iotensin 1 and Rexi

At 2, 4, and 6 hours post-dose, the valsartan treatment group had increased angiotensin 11 levels
compared to the placebo group. The change from baseline at trough for angiotensin II did not increase
appreciably as the triai progressed, but varied from visit to visit (see volume 1.69, p. 209).

The trough levels of plasma renin, after each visit, and 2, 4, and 6 hours post-dose, increased in the
valsartan treatment group compared to the placebo group (see volumne 1.69, p. 212).

Protocol 10. A Double-Blind, Placebo-Controlled, Fixed-Dose, Paralie! Trial In Patients With Mild To
Moderate Hypertension
{December 11, 1992 - June 29, 1993)

Protocol

This was a muklti-center, double-blind, placebo-controlled, fixed dose, randomized, parallel design
trial in mild to moderate hypertensives. The trial consisted of a 4-week placebo run-in period, followed by
a 4-week double-blind treatment period with patients receiving valsartan 10, 40, 80, and 160 mg, or
placebo once a day. This trial was one of two studies performed to ascertain preliminary dose range
information for valsartan, to be utilized in determining the dose range for the definitive dose-response and
pivotal efficacy trials.

During the placebo baseline period, patients were evaluated on a weekly basis (visits 1 - 5). After
4 weeks of placebo therapy (visit 5), patients were randomized if the mean supine diastolic blood pressure
was > 95 mmHg and < 115 mmHg at both Visits 4 and 5, the mean supine diastolic blood pressure
between Visits 4 and 5 did not vary by more than + 5 mmHg and the patients had no evidence of
orthostatic hypotension, after 2 minutes standing from the supine position, defined by a decrease in mean
diastolic blood pressure of > 10 mmHg.
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Blood pressure was measured at each visit prior to drug administration with the patient resting for
a minimum of 30 minutes in the supine position, After a minimum of 30 minutes, three supine blood
pressures and one pulse rate measurement were taken. Immediately after supine measurements were taken,
the patient changed to the standing position, and remained in that position for a minimum of 2 minutes.

Patients remained in the office for a minimum of 6 hours after drug administration. At 1 hours, 3
hours, and 5 hours after drug had been administered, all procedures for blood drawing, blood pressure, and
pulse were repeated (except for safety laboratory tests, which are only done at the baseline time point).

Tabie 10.1. Schedule pf Procednre_s

(TR TR e e RO Skl

e ¥

" Visit
Rx Week
Complete H + P
Interim/Final Physical Exam X X X X X X
Blood Pressure/Pulse X X X X X X X
12 lead ECG X X
Chest X-ray X

. Safety Lab Tests * X X X
Plasma Renin Activity ' X X X
Plasma Angiotensin I X X X
Plasma Aldosterone ' X X X
Valsartan Levels X X X
6 hour observation after dosing i X X X

30 minutes prior to drug administration and 2, 4 and 6 hours post-drug

? CBC, Chemistries and Urinalysis ptior to dosing

Patients rested in the supine position for a minimum of 30 minutes. After a minimum of 30 minutes, three supine
blood pressures and one pulse rate measurement were taken. Immediately after supine measurements were taken,
the patient changed 1o the standing position, and remained in that position for a minimum of 2 minutes. At this
point, one standing blood pressure and one pulse rate measurement was taken.

The primary endpoint is the change in trough mean supine diastolic biood pressure (24 hours after
dosing) after 2 2. 4 4 weeks of dosing compared to baseline supine diastolic blood pressure at Visit 5.

Secondary endpoints include the following:
* Change in mean supine diastolic blood pressure at 2, 4, and 6 hours after the first dose of valsartan 10
mg, 40 mg, 80 mg, 160 mg, or placebo as compared to the baseline mean supine diastolic blood pressure
at Visit 5.
* Change in mean supine diastolic blood pressure at 2, 4, and 6 hours at.er the first dose of CGP 48933 10
mg, 40 mg, 80 mg, 160 mg, or placebo as compared to the baseline mean supine diastolic blood pressure
at Visit 5.
* Comparison of anti-hypertensive effect at 2 and 4 weeks to determine if additional effect is observed > 2
weeks.
* Calculation of the trough/peak ratio of change in mean supine diastolic biood pressure at 2 and 4 weeks.
* By comparison of these anti-hypertensive effects at each dose level, preliminary dose-ranging information
will be obtained.
e Change in plasma renin activity, plasma angiotensin I1, and plasma aldosterone after the first dose of
CGP 48933,
* Change in plasma renin activity, plasma angiotensin If and plasma aldosterone at 2, 4, and 6 hours after
the final dose of valsartan and at the 2 and 4 week dosing interval compared to pre-dose levels on day of
assessment.
* Change in trough plasma renin activity, plasma angiotensin I1, and plasma aldosterone at 2 and 4 weeks
of dosing.
¢ Change in plasma level of valsartan after initial dose of 10, 40, 80, and 160 mg.
* Trough plasma level after 2 and 4 weeks of dosing.
» Comparison of trough plasma levels at each dose to determine if higher plasma levels are achieved with >
2 weeks of dosing.
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¢ Change in plasma levels valsartan at 2, 4, and 6 hours afier the final dose of the 2 and 4 week dosing
interval, compared to trough measurement on day of assessment.
* Relationship of trough bicod level to change in mean supine diastolic biood rressure after 2 and 4 weeks
of dosing.
* Relationship of plasma levels at 2, 4, and 6 hours o change in mean supine diastolic blood pressure at 2,
4, and 6 hours after dosing with first dose and afier 2 and 4 weeks.
® Relationship of rougl/peak piasma levels to change in plasma renin activity, plasma angiotensin 11, and
plasma aldosterone,
* Relationship of plasma level to presence of orthostatic hypotension (defined as greater than 10 mmHg
decrease in mean diastolic blood pressure after changing fiom supine to standing position, with 2 minute
equilibrium) after the first dose, and after 2 and 4 weeks of dosing.

The projected sampie size in the protocol was 100 patients.

Resuits

One hundred forty-six patients were enrolled at Visit 1. Of these, 122 patients were randomized at
Visit 5 into the double-blind treatment phase. Fivc centers randomized from 9 to 32 patients. The number
of patients randomized to each treatment ranged from 23 to 25. Eight patients discontinued prematurely.
One placebo patient and one vaisartan 40 mg patient discontinued due to adverse experiences. Table 10.2
outlines the patient disposition in the study.

Table 10.2. Patient Disposition

Plactbo _ RS Nalsaren e L T ol
10mg | 40mg | 80mg -| 160mg | .
# Randomized 25 25 25 23 24 122
# Completing 24 23 22 22 23 114
Discontinued Prematurely 1 2 3 1 1 8
Reasons Discontinued:
Adverse Experience 1 0 1 0 0 2
Abn. Lab Value 0 0 0 0 0 0
Unsatisfactory Response 0 2 i 0 0 3
Onher 0 0 1 1 1 3
Demographics

There was a significant difference in the distribution of p.  .its based on sex between treatment
groups (p = .04). The 80 mg group randomized only 4 females while the placebo group randomized 13.
The majority of patients were white ( only 10 black patients randomized) and under 65 years of age.

Table 10.3. Demographics

Placebo - TR ENplsartan . RS S TA] Totl -
. : 10mg |- d0mg-:| -80mg | -160mg:.{< - o
# Randomized 25 25 25 23 24 122
Sex
Male 12 19 17 19 12 79 (65%)
Female 13 6 8 4 12 43 (35%)
Race
White 20 21 18 19 20 98 (80%)
Black 2 1 2 3 2 10 (8%)
Other 3 3 5 1 2 14 (12%)
Mean Age 53.0 54.3 52.4 52.3 52.2 52.9
265 3 4 2 4 2 15
< 65 22 21 23 19 22 107
Trough Mean Supine DBP 101.7 102.6 101.8 100.7 101.0
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Table 10.4 lists the mean change in trough supine diastolic biood pressure at endpoint. There is a
progressive decrease in supine DBP with increasing doses of valsartan. Comparison of the treatment effect
of each valsartan group versus placebo, adjusting for multiple testing, suggests that only valsartan 160 mg
was significantly different from placebo. An analysis looking at only those patients with blood pressure
measurements at visit 7 yielded similar results as the endpoint analysis.

-
%o

culated from @m , d_og,_‘%

Table 10.4. Mean Change In Trougk Su me Diastolic Blocd Pressure At En int

% Treatment: R AN ] Sul s
A e R R Teeed T R0 Sureod ¥ o0

Placebo 25 -4.57(5.17) 3.33/- 16.67 - —

Valsartan 10 mg 25 - 5.41 (7.95) 8.67/ - 23.33 - .84

Valsartan 40 mg 24 - 6.69 (6.23) ' 6.0/ - 20.67 -2.12

Valsartan 80 mg 22 - 7.56 (7.24) 2.67/ - 22.0 - 2.99

Valsartan 160 mg 24 -~ 9.36 (6.86) 5.33/ - 24.67 -4.79

Figure 10.1 plots the change in suDBP at 2, 4 and 6 hours post-dosing for the endpoint visit. }
The treatment effect increases with increasing dose.

Figure 10.1. [vol. 1.75, p. 493]
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The mean change in trough standing diastolic blood pressure were less pronounced than supine
changes in DBP. Table 10.4a lists the mean change in trough standing blood pressuses at endpoint.
Compare the results in table 10.4a to table 10.4. The difference between the standing and supine results
observed in this study is not consistent with the standing 2nd supine results in Protocol 9 (the only other
study to measure supine DBP as a primary endpoint). In studies that measured sitting DBP as the primary
measure of efficacy, the sitting and standing results were similar.

Table 10.4a. Mean Change In Trough Standing Diastolic Blood Pressure At Endpoint
vol. 1.75, p. 134]

T thl‘Dﬂp — N |3 s,’d.' ,,W:— ﬁliili.ﬁ.‘..,',.. E T
Placebo 25 - 3.84 (8.24) -
Valsartan 10 mg 23 - 4.16 (6.48) -.32
Valsartan 40 mg 24 - 4.08 (4.92) - .24
Valsartan 80 mg 22 - 5.73 (9.80) - 1.89

Valsartan 160 mg 24 - 6.08 (6.25) -2.24
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Due to the homogeneity of the treatment groups with regard to age and race, subgroup analysis
based on age and race provide little information. The mean change in supine DBP based on sex is listed in
table 10.4b. The effect of valsartan in males and females was similar.

Tabile 10.4b. Mean change from baseline in trough supine diastplic blood sure at endpoint (mmHg).

Treatment Group " -':3 - ricnye] B ‘ , S (NEA3y mies
Placebo -3.53 -5.54
Valsartan 10 mg -4.84 ~7.22
Valsartan 40 mg -7.42 _-5.25
Valsartan 80 mg <724 -9.00
Vaisartan 160 mg -8.06 -10.67

There was no significant difference in the mean change in trough pulse rate between treatments
[vol. 1.75, p. 112].

Table 10.5 list the mean change in trough supine systolic blood pressure at endpoint. As with
diastolic blood pressure, there is a progressive decrease in systolic blood pressure with inci easing dose.

Table 10.5. Mean Change In Trough Supine Systolic Blood Pressure At Endpoint ‘ _
Treatment Group ) EN e biMean (s dY £ Madmi Teass vl UMEdmumDecrease
Placebo 25 -3.44 (11.56) 16.67 -32.0
Vaisartan 10 mg_ 25 - 469 (12.51) 29.33 - 28.67
Valsartan 40 mg 24 -5.71 (13.43) 35.33 - 30.67
Valsartan 80 mg 22 - 10.09 (13.18) 16.67 - 39.33
Valsartan 160 mg 24 - 13.35(16.89) 34.0 - 51.33
Hormonal Levels

Plasma angiotensin 11 levels, renin levels and aldosterone levels were obtained at visits 5,6and 7
at 30 minutes prior to dosing, 2, 4 and 6 hours post-dosing. Angiotensin II levels increased during the 6
hours post-dosing in the valsartan treatment groups compared to placebo [vol. 1.75, p. 150]. Renin levels
increased during the 6 hours post-dosing in the valsartan treatment groups compared to placebo[vol. 1.75,

p. 151]. Aldosterone levels decreased during the 6 hours post dosing for all treatment groups[vol. 1.75, p.
152].

Safety

There were no deaths during the trial.

The percentage of patients reporting adverse experiences, whether or not trial drug-related, ranged
from 44.0% (in placebo and valsartan 10 mg groups) to 20.8% in the valsartan 160 mg group. Adverse
experiences reported by > 3% of patients are presented in Table 10.6. Diarrhea was the most common
adverse event in the valsartan treatment group.

Table 10.6. Incidence Of Most Frequently Reported {In 2 3% Of Patients) Adverse Experiences Regardless

Of Relationship To Trial Drug.

i A-ﬁ}gz-f,g«:w:f”.,w., Y Sy R L R
_Placebo [ wiAdU s orvonslsanmn « w

= 10wy ] 0w ] 40180 sax ] 160 mg
Total Patients 25(100.0) | 25(100.0) | 25(100.0) | 23 (100.0) | 24 (100.0)
Patients with Adverse Experiences | 1) (44.0) | 11 (44.0) 9 (36.0) 5 (21.7) 5 (20.8)
Diarthea 0(0.0) 1 (4.0) 2(8.0) 1(4.3) 1(4.2)
Headache 3(12.0) 2(3.0) 1{(4.0) 0 {0.0) 1(4.2)
Dizziness 1 (4.0) 1(4.0) 1{4.0) 1{4.3) 1(4.2)
Upper Respiratory Tract Infection 1 (4.0) 2(8.0) 1(4.0) 0 (0.0) 1{4.2)

One placebo and one valsartan 40 mg patient discontinued due to adverse events. Table 10.7 list
the reason for discontinuation. Patient C08/507/Norton (placebo) completed the placebo run-in uneventfully
and was randomized to double-blind treatment (placebo), at which time her average supine blood pressure
‘was 171/105. On day 12 of double-blind treatment, the patient reported that she awoke with a severe
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headache and could not stand without losing her balance. She reported that she took her blood pressure at
heme and it was 178/130. At this time, patient took herself off trial drug and resumed her nifedipine and
reported that her sympioms completely resolved. At the onset of these symptoms, the patient had been off
active anti-hypertension medication for a total of 41 days. Three days after the patient resumed taking
nifedipine, she reported to the clinic and her average supine blood pressure was 177/101. The patient was
discontinued from the trial,

Table 10.7. Patients discontir;uqd due to adverse events

‘Treatment Group | Investigator | Patient “| Sex ] ge |'Day® 1o e v Medical Problem "
Placebo Norton 008/507 { F 59 12 | Headache & Equilibri sfunction
Valsartan 40 mg Pool 031/526 | M | 47 12 Gouty Arthritis

* Onset Day During Double-Blind Period

None of the valsartan patients experienced symptomatic orthostatic changes in blood pressure.

There were no significant changes in the mean values for !aboratory parameters from baseline to the
terminal visit. There was no significant differcnce in the number of outliers between valsartan treatment
groups and placebo.

Average plasma valsartan concentrations and the net effect at 0 hour (pre-dose), 2, 4, and o iours
following 10 mg, 40 mg, 80 mg and 160 mg doses on Days 1, 14, and 28 are presented in the table 10.8.

Table 10.8. Valsartan concrmrations prc-dqse, 2, 4 and 6 hoprs post-dosing.

Concentration (ng/ml) ™~~~

Dose (mg) Day_ Pre-dose _2hr ~4br - 6 hr
10 1 0 440 269 172
14 0 s 27 180

28 0 393 296 199

40 1 0 930 802 463
14 80 969 709 412

28 75 950 778 452

80 i 0 1334 1258 809
14 156 1395 1382 907

28 148 1488 1358 862

160 1 0 1683 1755 1009
14 215 1831 1995 1140

28 213 2222 2168 1378

Protocol 11. A Double-Blind, Randomized, Placebo-Controlled, Fixed-Dose, Parallel Design Trial Of 10
Weeks Duration In Caucasian Patients With Mild To Moderate Hypertension Followed By An Open-Label
Extension Of 98 Weeks Duration.

(January 28, 1993 - September 9, 1953)

Protocol

Design

Thi. is a randomized, double-blind, placebo controlied, multi-center, parallel dose trial in
Caucasian patients with essential hypertension. There was a four week placebo run-in period (visits 1 - 5)
followed by a 6 week double-blind treatment (visits 6 - 8) period and a optional 98 week open lab¢l period
(visit 9 - 21). Patients completing the placebo run-in period were required to have a mean siDBP 2 95 and
S 115 mmHg at visits 4 and 5 in order to be randomized to one of four treatment group: placebo, valsartan
20 mg OD, valsartan 40 mg OD or valsartan 80 mg OD. Table [1.1 is a flowchart outlining the
procedures performed during the study.
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Termination Sheet
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urinalysis),

The primary endpoint is the chan

post-baseline

* Blood pressure measurement took

the last dose of trial medication).
Within one year prior 10 Visit 1.

* Blood was drawn and urine obtained following a 12

mean sitting

standard deviation of 8 mmHg.

Results - Efficacy

Dispositi

* One bottle of open-labe! trial medication.
© Visit 8 or sooner if patient terminated early from the double-blind treatment period.

ge in trough mean siDBP from baseline at six weeks. The last
g the double-blind period is the endpoint measurement.

g¢ in trough mean siDBP from baseline at 2 and 4 weeks and the
baseline at 2, 4 and 6 weeks.
patients completing dovble-blind therapy was calculated based on the
diastolic blood pressure, end the fact that Dunnett’
analysis of this variable. The primary null h
g, 40 mg,

blood pressure measurement durin
Secondary endpoints included the chan
change in trough mean siSBP from

A sample size of 328
primary efficacy variable,
comparison technique will be used in the
tested is that all doses of valsartan (20 m
hypothesis that at least one dose is not equa! to pl
sitting diastolic blood pressure was utilized as th
statistically significant with 80% power at the

place between 7:00 AM and 10:00 AM (i.e., 23 10 26 hours after

~hour fast (hematology, blood chemistry, and

s multiple
ypothesis being
or 80 mg) are equal to placebo versus the alternative
acebo. The treatment difference of 4 mmHg in mean
¢ minimum treatment difference to be detected to be

two-sided overall significance level of 0.05, assuming a

Four hundred and forty-two patients were randomized at 22 centers. The number of patients

randomized at each center ranged from 11 to 28. The
group ranged from 106 to 113. Ej

number of patients randomized to each treatment
ghteen patients discontinued prematurely. Table 11.2 Jists the patient

disposition by treatment group.
Table 11.2. Patient Disposition
B R B Avalsartan T AR A RS e
= placebo | 20 mg 240 mg B0 mp ] e
Randomized 111 106 113 112 442
Completed 105 102 107 110 424
Discontinued Prematurely 6 4 6 2 18




NDA 20-665 Medical Review

10/4/96

4]

Table 11.3 lists the number and reasons patients discortinued from the study prematurely. Nine
patients discontinved for adverse events or abnorma!l laboratory values.

Tabl: S

Placebo

Valsartan 20 mg

Valsartan 40 mg

Valsartan 80 mg

Total

18

Of the 442 patients who were randomized to receive treatment, 312 (71%) were male and 130
(29%) were female. The patients ranged in age from 25 to 79 years (mean age = 55 years) and, with the
exception of one patient (004/505/ haudhery) wh~ was Egyptian, all patients were Caucasian. No
statistically significant differences were observed at baseline for sex, age, height, weight, significant past
medical history and/or concomitant diagnosis, duration of hypertension, or anti-hypertensive medications
taken within the previous three months.

Endpoints

Table 11.4 list the mean change in trough siDBP at endpoint and at visit 8. Only one valsartan
20 mg patient did not have  post-randomization measurement of siDBP. All treatments groups exhibited
significant mean changes from baseline. All valsartan treatment groups were significantly differ. ..t from
placebo. The results for standing DBP change were similar to the results for siDBP.

‘Table 11.4. Summ

of Mean Decreases in Trough Mean Sitting Diastolic Blood Pressure (mmHg) _
. Endpoint el Ty Visit8
N | - MeanChange from _{ ..P-value’ 1 N, | .MeanChangefrom | . P-value’
Baseline (S0 | IR " UBeseline (8DY ] 0
Placebo 111 ~4.61 (7.05) 105 -4.68 (7.08)
Vaisartan20mg | 105 -749 (7.03) 0.0021° 102 -1.66 (6.98) 0.0014*
Valsartan 40 m 113 -8.48 (7.23) 0.0001° 107 -8.83 (6.62) 0.0001°
Valsartan 80 mg 112 -8.01 (6.76) 0.0006* il10 -71.84 (6.69) 0.0019°

* The adjusted p-value for Dunnett's multiple comparison procedure indicates a statistically significantly

greater reduction in trough mean sitting diastolic blood pressure as compared to placebo (Based on least

Square mean change).

P-Value is based on the t-test without adjustment for multiple comparisons

A subgroup analysis as a function of race is not feasible (only Caucasians enrolled). Analysis
based on sex and age are shown in table 11.5a and 11.5b. Both female and patients greater than 65 years
of age had minimal treatment effect for all doses of valsartan compared to placebo.

Table 11.5a . Mean Change from Baseline in Mean Sitting Diastolic Blood Pressure (mmHg)

at Endpoint by Age
‘Age<65'years . ARe 263" years
- “Mean Change . . —I . Mean Change
Endpoint Mean _from Baseline | Endpoint Mean - from Baseline
Placebo -97.52 -3.74 90.59 -7.21
Valsartan 20 m 92.96 -7.60 91.24 -6.94
[ Valsartan 40 m 92.07 -8.44 91.29 -8.68
Valsartan 80 mg 91.62 -8.70 94.29 -5.96

' At Endpoint, the number of patients in each treatment group ranged from 83 to 94 for patients aged
<65 years and from 17 1o 28 for patients aged 265 years.
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Table 11.5b. Mean Change from Baseline in Mean Sitting Diastoljc Blood Pressure (mmHp)

at Endpoint by Sex _

N $ : : Wmi‘;‘;a "': i "7'.‘ v, : ' -.s% 4
Placebo 368 94,47 -6.52
Valsartan 20 ny =7.20 01,20 -8.2{
Valsaran 40 m -8.90 92 48 =76}
Valsartan 80 m, ~7.88 81.75 -2.46

Tabie 11.6 lists the mean change from baseline for siSBP. Al valsartan groups had a significant
change from baseline compared 10 placebo,

M of Mean D“nﬁg,?re 0.5 Sitting Systoli st 4 T
N ; 7 RER BRE N vy fower o i Chanpe. -value '

|_Piacebo 1 :0.59 112.39) 105 =109 (12.30)
Valsartan 20 m 105 | 736 (13.34) 0.0001° 102 -7.45 (13 49) 0.0001*
Valsartan 40 m 113 -8.83 (12.7)) 0.000)* 107 | -9.48 (1}.58) 0.0001°
Valsartan 80 m 112 -10.49 (13.47; __0.000{° 110 -10,05 (13.07) 0.0001°

" P-Value is based on the t-test without adjustment for multiple comparisons.

* The adjusted p-valye for Dunnett's multiple comparison Procedure indicates a Statistically significantly

greater reduction ip trough mean sitting systolic blood pressure as Compared (0 placebe. (Based on least
Square mean change),

There was no significant ditTerence in the mean chanye in pulse between treatments. The percen

t
of responders (siDBp £ 9C mmHg or » 10 w.mHg decrease comgared to baseline) Tanged from 41% 1o 50 9
in the vaisartan groups compared 1o 2994, in the placebo group.,

Figure 11.1 plots the Mean change in siDBP from baseline for each treatment group by visit,
Figure 11.1. Meap Trough siDBP By Visit. [volume 1.81, p. 509)

MIAN CHAMGY




NDA 20-665 Medical Review 10/4/96 43

Figure 11.2 plots the mean change in siSBP from baseline for each treatment group by visit.
{ Figure 11.2. Mean Trough siSBP By Visit. [volume 1.81, p. 511]
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Safety
Deaths

There were no deaths during the study.
Table 11.7 list nine patients who discontinued prematurely from the study for adverse events or
abnormal laboratory values,

Table 11.7. Patients With Serious Adverse Experien~ . ¢/or Who Discontinued Prematurely
Due 10 an Adverse Experience or Laboratory Abnormairy

~Treatment | Investigator | Patient # | Sex JAge I V7 * _s/odicul Problem > M. s2a) RUEATE: - <. .
Placebo | Lasseter — [O15/512 [F _|5¢C |© ) Poor glucose control
Wombolt  001/503 |F Is1 1o [ ;" :vated blood pressure, lightheaded, difficulty
breathing, hot flashes, ringing in right ear, and
— 2 - in back of head; orthostatic hypotension
Valsartan | Gray 027/526 |F |61 |6* <tive cholecystectomy
20 mg Oparil 031/524 |[M |61 |, ‘ .25t tightness not accompanied by shortness
~¥%reath, nausea, or diaphoresis
Valsartan | Ansari 008/508 |[M |77 |6 Huospitalization due to spondylolisthesis and a
40 mg compresston fravture
Ellison 023/520 |F 62 16 | Spontaneous detached retina of the right eye
Kraus 009/504 |F 38 17 Hospitalization due to hepatomegaly and
secondarily to congestive heart failure
Oparil 030/526 |IM |29 |6 Depression
Sugimoto  [013/507 [M |61 |6* Dizzy/lightheaded and elevated blood pressure
throughout the trial

* Experience began during the placebo run-in periow and continued into the double-blind treatment period.

Patient 009/504 (valsarta. 40 mg) was a 38 year old female who was admitted to the hospital for
evaluation of hepatomegaly and elevated liver enzymes on day 32 of double-blind treatment. The patient
had been seen in the emergency room one week earlier with complaints of acute abdominal pain. Lab work
and an x-ray of the kidney, urethra, and abdomen were performed. The diagnosis was to rule out hepatitis.
She was treated with butorphanot tartrate and ranitidine hydrochloride and was discharged home with
instructions to follow up with her physician. Of note, the patient had entered the active treatment phase of
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the trial on 5/25/93 (Visit 5). Liver function tests performed at this visit and 4 weeks carlier at Visit |
were normal. Because of littic improvement in her condition, the patient returned to the hospital where she
was hospitalized for evaluation of hepatomegaly and elevated liver enzymes. Trial medication had been
discontinued 3 days prior to hospitalization. At the time, the relationship to sturly medication was not
known. While in the hospital, the patient was being cared for by another physician. However, 8 follow-up
report received by Dr. Kraus one week later indicated that the patient had been diagnosed with congestive
heart failure. An echocardiogram performed in the hospital revealed an ejection fraction of 30%. Of interest
was the fact that a baseline chest x-ray performed prior to trial entry revealed borderline cardiomegaly with
mild increased lung markings, The patient was treated with diuretics and digoxin with some improvement
in her condition. The investigator considered the hepatomegaly to be due to congestive heart failure.
Cardiac catheterization results indicated a final diagnosis of idiopathic dilated cardiomyopathy.

Table 11.8 list the most commonly reported adverse events in the study. The overall incidence of
adverse experiences was similar in all reatment groups. Headache was the most common complaint for all
groups.

Table 11.8. Incidence of Most Frequently Reported (23% of Patients) Adverse Experiences

Whether or Not Related to Treatment [N (%)] ‘;
I N I . R T e s R TN Tyt B
e o %:?,g ) »Pm ;_‘. ?: ‘ .'""9!:_= . _’ ,‘4 XT7 P \“:',3‘40‘ -r?%: ..;‘. » 0 m , '
Total Patients with an
Adverse Experience 49 (44.1%) 39(36.8%) 45 (39.8%) 41 (36.6%)
Headache 2] (18.9%) 17 (16.0%%) 11 (9.7%) 7{6.3%) ‘
Dizziness 3(2.7%) 5(4.7%) 3(2.7%) 2 ( 1.8%)
Rhinitis 2(1.8%) 3 (2.8%) 2(1.8%) 4 ( 3.6%)
Sinusitis 1 { 0.9%) 2 ( 1.9%) 4(3.5%) 3 (2.7%)
Diarrhea 3 (2.7%) 4 (3.8%) 0(0.0%) 2( 1.8%)
Constipation ~1(0.9%) 0 ( 0.0%) 4 (3.5%) 0 ( 0.0%)

Patient 523 (Center M7871T; Placebo) developed swelling under the right ear which extended to
the throat during visit 5.

Laboratory Results

There was no difference between treatmient groups for the mean change in laboratory parameters
from baseline to the terminal visit.

Outliers were evaluated by looking at the number of patients who had terminal visit lab values
outside of the normal range and at the number of patients who exceeded a specified percentage increase or
decreass above baseline. There were no outliers identified with clinically relevant changes.

Protocol 17. Double-Blind, Randomized, Placebo-Controlied, Paralle] Design Trial Of Twelve To
Fourteen Weeks Duration To Determine The Effect Of Food On The Anti-hypertensive Response Of
Valsartan 80 Mg In Patients With Mild To Moderate Essential Hypertension

{May 17, 1993 to January 26, 1994)

Protocol

This was a multi-center, double-blind, randomized, placebo-controlled, parallel design trial to
determine the effect of food on the anti-hypertensive response of valsartan 80 mg in patients with mild to
moderate hypertension. The trial consisted of a 2 - 4 week placebo run-in phase foliowed by 8 week
double-blind treatment phase. Hypertensive patients with a mean sitting diastolic blood pressure 2 100
mmHg and < 114 mmHg were randomized to valsartan 80 mg (fasted*), 80 mg (fed) or placebo in & ratio of
2:2:1. Table 17.1 lists the procedures performed during the study.

* 10 hours since last meal and 2 hours before next imeal
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* If patient satisfied the criteria for randomization at Visit 2, the indicated Visit 3 procedures were performed
and the Visit 3 CRFs were completed.
* Trial termination information was completed at the last visit or whenever a patient terminated prematurely.
¢ Biood pressure measurement fook place before 9:00 AM (i.c., 24 10 26 hours after the previous day's fasted
dose). Blood pressure measurements were also obtained prior to breakfass,
4 Within one year prior to Visit 1.
* Blood was drawn and urine obtained following a 10-hour fast (hematology, blood chemistry, and
urinalysis).

Valsartan levels were determined at Visit § only.
* Paticnts sit for 5 minutes prior 1o blood pressure measurement; standing blood pressures were obtained after
2 minutes of standing

The primary measure of efficacy is the change in trough mean sitting diastolic blood pressure (24
to 26 hours after dosing) from baseline sitting diastolic blood pressure at week 8. Secondary measures of
efficacy included: change in trough mean sitting diastolic blood pressure (24 to 26 hours after dosing) after
2, 4, and 6 weeks of doring, change in trough mean sitting systolic blood pressure (24 to 26 hours after
dosing) after 2, 4, 6 and 8 weeks of dosing and comparison of trough plasma levels of valsartan in the fed
and fasted groups at 4 and 8 wecks of dosing.

The sample size was estimated based on detecting a 3 mmHg difference with 80% power at the
two-sided significance level of 0.05 (does not take multiple comparison into account), assuming a standard
deviation of 8 mmHg. A sample size of 280 was calculated with a 2:2:1 (valsartan fed, valsartan fasted,
placebo) randomization distribution.

Resulis - Efficacy

The study was conducted at cighteen centers in the USA. .  hundred and ninety-seven patients
were randomized. Forty-one patients discontinued prematurely leaving 256 patients completing the study.
Table 17.2 outlines the patient disposition in the study.
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Table 17.2 Patient Dispo.ition

B TP K g Total i
Randomized 297
Completed 256
Premature Discontinuation 41
Reason Discontinued —

Did not mcei protocol criteria i 0 0 1
Withdrew Consent 2 4 0 6
Non-compliant 1 0 0 1
Im Dosin 1 i 5 7
Study site discontinued 1] 1_ 0 1
Losi to follow up ¢ 0 2 2 _
Adverse experience 4 4 5 13
Abnormal Lab 1 0 1 \ 2
Poor therapeutic response 2 i 2 5
Protocol Violation 0 1 1 2
Unable 10 keep appointment. 0 ] 0 I

participation of Dr. Joseph Liotti, the principal investigator for Future Healthcare Research Center in West
Orange, New Jersey was terminated because of serious deficiencies uncovered during an avdit of the study site

Of the 297 patients who were randomized to receive treatment, 179 (60%6) were male and 118
(40%) were female. Patients ranged in age from 22 to 75 years (mean age = 54 years). Seventy-Liine
percent of the patients were white.

Table 17.3. Frequency Distributio -

Treatment Group * - | #of -4 : PR Vs R aoe R F i

. . L ; Rk ) ) w5 .h‘w—‘ ; ‘: .f--:i};\b‘ .'...:: RN :
N L RN R R e “Male <3< ‘Female 23] sWhite -] Black itz ] Other ¥
Placebo 59 34 (58) 25(42) 47 (80) 12 (20) 0 (D)
Valsartan 80 mg, 120 73 (61) 47 (39) 95 (79) 20017 5(4)
fasted
Valsartan 80 mg, fed 118 72 (61) 46 (39) 93 (79) 25(21) 0 (D)
Total 297 179 (60) 118 (40) 235 (79) 57(19) 5(2)

t Other category includes three Hispanic patients, one Asian patient, and one Indian patient.

All treatments showed a significant change from baseline in sitting diastolic blood pressure at
endpoint. Table 17.4 lists the mean ~hange in sitti~ - diastolic blood pressure at endpoint and visit 7.
Both valsartan treatment groups were significantly different from placebo (not corrected for multiple
comparison). The valsartan groups were not significantly different from each other (p = .082) though the
fed group decrease was 1.68 mmHg less than the fasted group at endpoint .

Diastelic Blood Pressure (mmH. ‘

s SR VST LG
SR B HSD)Y ciaas i e S (SDY 5 Elepea o

Placebo 57 -3.6 (1.54) 48 -4.93 (7.51)

Table 17.4. Summary of Mean Decreases in Trough Mean Sittin
R M REEE

Valsartan 80 mp, fasted 119 -8.55 (7.62)* 108 -8.88 (7.76)
Valsartan 80 mg, fed 109 -6.87 (1.92)** 102 -7.23 (7.40)

* p =001, fasted vs. placebo; p = 0.046, fed vs. placebo; based on the least squares mean and between-
treatment comparison of change from baseline (prefasted measurement at Visit 3) derived from the two-way
analysis of covariance.

Table 17.5 list the mean changes in sitting systolic blood nressure from baseline at endpoint.
Both velsartan treatments were significantly different from placebo. The valsartan groups were not
significantly different from each other.
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o e Endpolnt - o yapecr ] SRre 2 Minit 7 iy

i an T hiiath .W I ‘-ll‘l
Lah o A g N N By f '!.- \{‘g ;;h 5 v .-‘j e ;_, m‘ ﬁ; A=_ -.;‘.‘;-“ -
Placebo 57 - 048 (12, 48L 48 -0 08 (12.14)
Valsartan 80 mg, fasted 119 - 7.34 (13.95) 108 - 8.4 (13.84)
Valsartan 80 mg, fed 109 - 6.05(15.22) 102 -5.65 (15.31)

The number of responder (a successful response was defined as a mean sitting diastolic * *yod -
pressure <30 mmHg or a 210 mmHg decrease compared io baseline) at endpoint was 26.3%, 43.7% and
36.7% in the placebo, fasted and fed groups respectively.

Subgroup analysis based on race are provided in table 17.6. The treatment effect of valsartan in
white patients is similar to that observed in black patients.

Table 17.6. Mean Change from Baszline ir Trough Mean Sitting Diastolic Blood Pressure (mmHg)
at Endpoint by Race_mesult.. confirmed from electronic data submission}

o N B T T | e ¢ﬁWh:tew s

_ [N [ "Mean Change | N{-Meain Change -| -3 7] ~ Mean Changs _ }
Placebo 12 -2.03 0 47 -3.98 ‘
Valsartan 80 mg, fusted | 20 -6.13 5 -10.93 95 -8.94
Valsartan 80 mg, fed 25 -6.33 0 - j 93 -6.96

There were three Hispanic patients, one Indian patient, and one Asian patient,

Results - Safety
No deaths occurred during the trial. Fifteen patients were discontinued prematurely from the triz”

due to adverse events or abnormal laboratory values. Table 17.7 lists these patients and the reason for
discontinuation.

Table 17.7. Palients Who Discontinved Prematurely Due to an Adverse Experience or Laboratory
Abnormality

Treatment | Center | Patient # | Sex/Ags | Visit | Medical Prodlem . - L
Placebo Coalson 201/516 M/58 6 | Unstable angina

Denker 182/681 M/69 4 Headaches *
Smucker | 365/629 F/65 6 | Headache, malaise, myalgia, dizziness,
lightheadedness
Smucker | 412/864 M/52 4 | Elevated serum glucose *
Strauss 320/679 F/65 6 | Tingling and grabbing in right arm and
right leg
Valsarian Bath 212/712 F/6l 6 | Weakness, dizziness,
80 mg blurry vision
fasted
Intile 164/667 M1 6 | Headache, diaphoresis,
weakness
Smucker 110/610 M/66 7__{ Trans’ent ischomic attack

Sugimoto | 121/621 M/64 5 | Extreme weainess, generalized

_joint pain _
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Table 17.7. (con’t) Patients Who Discontinued Prematurely Due to an Adverse Experience or Laboratory
Abnormality
-Treatment Center | Patier.t #:| Sex/Age- Nisii:&' 5 ' MDA
Valsartan Gaman 222/698 Fi68 4 | Peripheral edema, uncontrolled
80 mg fed hypertension, headache
Intile 078/670 Fi67 4 | Right chronic dacryocystitis, right
, dacryocystorhinostomy wih silicone

intubation, right nasolacrimal duct
obstruction :
Arthritis, pain in both knees

Impotence, funny feeling in head
Smucker | 368/608 M/32 _Lightheadedness, chest pressure
L Sugimoto J_260/758 | M/51 Elevated serum glucose

* Experience began during the placebo run-in period and continued into the double-blind treatment period

O'Reilly | 097/600 | M/75
Serfer 422/850 M/58

Sl Al

On Trial Day 41 «{ double-blind treatmient, patient 212/7)2/Bath (valsartan §0 mg fasted) was
seen in the emergency room with complaints of mild vertigo, a staggering gait, and nausea. She was
evaluated by the hospital enierzency room ziid released. The ¢ - stigator did not take any uction and noted
that all three adverse er periences were possibly related to trie”  .ication. The patient recovered the same
day. One day later (Trial Day 42), the patient reported modera:c dizziness and blurred vision. Again, the
investigator considered these adverse experiences to be possibly related to treatment and did not take any
action. Subsequently on Triai [)uy 42, the patient complained of severe weakness, dizziress, and blurry
vision. The investigator considered these adverse experiences to be possibly related to trial medication and
discontinued the patient from the trial. At the time of discontinuation, the patient's sitting blood pressure
was 132/90 mmHg; the patient's s ::ening blood pressure was 150/100 mmHg. The investigator began
treatment with hydroxyzine paw i and noted that the adverse experiences abated the same day. Two
days following discontinuzticn of ‘rectment, the patient again reported mild weakness, dizziness, and
blurred vision. No action was taken by the investigator and the patient recovered.

On Trial Day 33 of double-blind treatment, patient 164/667/Intile (Valsartan 80 g, fasted )
complained of mild headache. diaphoresis, and weakness. The investigator considered these adverse
experiences to be possibly related to trial medication and three days later prematurely discontinued the
patient from the trial. At discontinuation, the patient's sitting blood pressure was 181/98 mmHg; the
screening visit value was 150/100 mmHg. The investigator initiated treatment with felodipine and noted
that the patient recovered four days later. No significant past medical history was reported by the patient,

Patient 110/610/Smucker (Valsartan 0 mg, fasted) had a history of ST-T wave changes prior to
entering the trial and the ECG at Visit | showed possible old interior wall M.I. and nonspecific ST-T
wave changes. On Trial Day 49 of double-blind treatment, the patient experienced a transient ischemic
attack. The patient stated that after working out on a stationary bicycle at a health club, he became
confused and experienced short-term memory loss. He contacted his trainer who summoned an ambulance.
An ECG showed some changes (not specified) and his blood pressure was noted to be 180/130 mmHg.
The patient was transported to the emergency room via an ambulance. The patient stated that while en
route he was given a nitroglycerin patch. Upon arrival at the emergency room, the patient underwent
additional work-up inciuding an ECG, blood work, chest :-ray, and CAT scan. The patient stated that all
tests were within normal limits. Approximately three hours after arrival in the emergency room, the
patient’s blood pressure was 130/80 mmHg. The patient was discharged with no restriction of activities
and told to follow-up with a neurologist the next day. The diagnosis was a transient ischemic attack. As a
result of this adverse experience, the patient was di~continued from the trial. Two days later at the
Jischarge visit, the patient's biood pressure was 150/108 mmHg, the ECG showed :'onspecific ST-T wave
changes, and hematology and blood chemistry parameters were normal with the exception of an elevated
cholesterol (234 mg/dL). Chest x-ray showed plate-like atelectatic changes possibly fibrosis in the bilateral
lower lung fields; otherwise, no infiltrates were identified. There was poor inspiration on both views of the
chast; however, this was also precent in the baseline chest x-ray and was considered not clinically
significant. The patient was instructed to resume his regular medications with atenolol and terazosin HCI
and to follow-up with his primary cars physician and neurologist.

On Trial Day 1 of double-blind treatment, patient 121/621/Sugimoto (Valsartan 80 mg, fasted)
complained of mild generalized fatigue and increased sleep. The investigator considered these experiences
to be possibly related to trial medicaiion; however, at this time he did not initiate any treatment. The
generalized fatigue continued for 14 days at which time the patient recovered. The next day (Trial Day 15},

h
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the patient reported extreme weakness and generalized joint pain. Both experiences were considered to be
of moderate intensity and possibly related to trial medication by the investigator. The patient was
orematurely discontinued from the trial and recovered 27 days Iz The patient had 2 current medical
uistiny ¢f arrhythmia, bilateral mild to moderate leg pain, and « *ss of breath with exercise. In
addivion, the patient was receiving acetaminophen 1000 mg as ne.. o relieve muscle pain in the legs
since the beginning of the placebo run- in period.

Four days prior to beginning double-blind treatment, patient 222/698/Gaman (/alsartan 80 mg,
fed ) experienced moderate generalized edema which was considered not related to treatment by the
investigator. At the time, no action was taken and the adverse experience continued. Following the start
of double-blind treatment (no onset time was recorded), the patient experienced peripheral edema. On Trial
Day 2, the patient reported headache. This was followed by uncontrolled hypertension (241/137 mmHg)
on Trial Day £. The investigator noted that for all three of these adverse experiences, trial medication was
prematurely discontinued and the events were ongoing at the time of discontinuation. Each of these events
were considered to be of moderate intensity and related to trial medication. The patient was taking a
diuretic (furosemide) for pedal edema prophylaxis and hypertension prior to the start of the trial. She had a
history of right nephrectomy (donziion) and obesity.

On Ttial Day 9 of double-blind treatment, the patient 422/850/Serfer (Valsartan 80 mg, fed )
experienced mild impotence which the investigator considered probably related to treatment. No action ‘
was taken and the event was noted to be ongoing. On Trial Day 21, the patient again reported impotence. |
In addition, the patient reported a "funny feeling” in the head. Both adverse experiences were consideredto
be of mild intensity by the investigator; the impotence was considered to have a highly probable
relationship to trial medication and the "funny feeling” in the head was considered probably related to trial
medication. The patient was prematurely discontinued from the trial and the adverse experiences were
noted to be ongoing. No significan: past medical history was reported by the patient, nor did the patient
take any concomitant medications during the trial.

On Trial Day 4 of double-blind treatment, patient 368/608/Smucker (Valsartan 80 mg, fed)
complained of moderate lightheadedness and chest pressure. The patient's standing blood pressure was
122/86 mmHg at this time. Both adverse experiences were considered probably related to trial medication
and the patient was prematurely discontinued from the trial. The investigator began weatment with
acetylsalicylic acid and noted that the patient recovered the same day. No significant past medical history
wes reported by the patient.

A similar proportion of patients in each of the three treatment groups reported adverse experiences:
25 (42.4%) placebo patients, 57 (47.5%) valsartan 80 mg fasted patients, and 51 (43.2%) valsartan 80 mg
fed patients. Table 17.8 list the incidence of adverse events occurring in 2 3% of the patients randomized.
The most frequently reported adverse event was headache in all treatment groups.

Table 17.8. Incidence of Most Frequently Reported (23% of Patients) Adverse Experiences
Whether or Not Rel_atcd_ 1o Treatment{N (°

e R R s Y~ o=

"Total Patients’
Total Patients with an Adverse
Experience 25 (42.4) 57 (47.5) 51(43.2)
Headache 9(15.3) 15 (12.5) 18 (15.3)
Nausea 1(1.7) 9(7.5) 1(0.8)
Fatigue 0(0.0) 6 (5.0) 1(0.8)
Peripheral edema 0(0.0) 3(2.5) 4{3.4)
Dizziness 1(1.7 3(2.9 4(34)
Rhinitis 4 (0.8) 3(2.5) 4(3.4)
Viral infection 2{3.4) 4(33) 2{1.7)
Sinusitis 0(0.0) 4(33) 2(1.7
Upper respiratory tract infecticn 1¢(1.7) 4(3.3) 1(0.8)
Musculoskeletal pain 0(0.0) 0 (0.0) 4(3.4)
Dependent edemna 0(0.0) 4{3.3) 0(0.0)

_Dyspepsia 3(5.1) 1(0.8) 0{0.0)

{ Hypertonia 2(3.4) 1(0.8) 0(0.0)
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There were no significant changes in mean laboratory parameters. There were no clinically
relevant laboratory abnormalities except for two patients. Patient 077/580/Intile (Valsartan 80 mg, fed) had
a baseline BUN of 11 mg/di and a termina) visit BUN of 41 mg/dl (Normal range: 7.0 to 25.0 mg/dL).
Scrum creatinine increased from 1.0 mg/d! to 1.3 mg/dl. Serum potassium increased from 4.7 mEq/L 1o
5.6 mEqg/L. Patient 029/529/Denker (Valsartan 830 mg, fasted) had a baseline potassium of 4.8 mEq/L and
a visit 7 potassium of 6.6 mEg/L. A repeat potassium at visit 7 was 4.8 mEq/L.

Table 17.9 summarizes the mean steady-state irough concentrations (ng/ml) of valsartan on Trial
Days 28 (Visit 5) and 56 (Visit 7) following 80 mg once-a-day dosing under fed and fasted conditions in

hypertensive patients.

Table 17.9. 'l‘rou valsam concemranon at vmt 5 nnd’?

56/7 113 182 129 347

Based on the half-life (six hours) of valsartan, the trough concentrations on Trial Days 28 and 56 were
considered steady-state. Steady state plasma trough levels were less than the quantifiable limit (<50
ng/mL) in approximately 25% of fed patients and in 40% of fasted patients. The difference in the trough
concentrations.are not different at visit 7. It is difficult to interpret these results since the Cmax and AUC

are not provided.

It is interesting that the trough valsartan concentrations are similar in the fasted and fed treatment
groups. Numerically (not statistically), the change in siDBP is greater in the fasted group compared to the

f=d group by 1.5 - 2 mmHg.

Protocol 23. Maltinational, Randomized, Double Blind, Placebo And Active Controlled Trial Comparing
The Efficacy And Tolerability Of Valsartan 160 Mg, Valsartan 80 Mg, Valsartan 40 Mg To Placebo And
Lisinopril 10 Mg All Given Once Daily In Elderly Patients With Essential Arterial Hypertensica

{March 2, 1994 - March 16, 1995)

This is a multinational (France, Germany, Spain), randomized, double-blind, parallel group,
placebo and active controlied trial to compare the efficacy and the tolerability of valsartan 160 mg, valsartan
80 mg, valsartan 40 mg to placebo and lisinopril 10 mg once daily for 8 weeks in elderly patients with

essential arterial hypertension,

The trial included a one week wash-out period and a two-vreek placebo run-in period. Qnly
patients 65 years and over, with a mean sifting diastolic blood pressure (siDBP) 2 95 mm Hg and < 115
mm Hg were randomized to receive ¢ither valsartan 160 mg, valsartan 80 mg, valsartan 40 mg, placebo or
lisinopril 10 mg (ratic 2:2:2:2:1) once daily for 8 weeks. Table 23.1 lists the procedures performed during

the trial.

Table 23.1 Procedures

Procedure - 2% %% Trial Treatment Period ' 5.1
:,_--.,o. Fs N ‘_,gE-): ‘:‘,“:-..,56 . ‘
- SR : 3 |l ] - S or final! -
informed consent, personal
data, physical exam, medical
history, concomitant disease,. X
previous/current
medication/non-drug therapy
12-Lead ECG X
Check of inclusion and X X X
exclusion criteria
Weight X X X X X
Pulse rate, blood pressure ** X X X X
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Table 23.1 (con't) Procedures

. Procedure < ¢~ Phase 5] Wash-out®] VRun-InW] s o~ <T¥ial Tyextment Period -~
R SR [ R T T CE O . T B, oo
R T B T, P Y B e o R final '
Adverse experiences, x X X x
concomitant medication/non-
drug therapy
Laboratory examinations * X X
(hematology, blood
chemistry, urine)
* randomization; ** two measurements were obtained in the sitting position after § minutes resting followed by

one measurement in the stending position afier at least 2 minutes of equilibration. All measurements should be to
the nearest 2 mm Hg.

! or in the event of premature discontinuation
Measurement of total creatine kinase activity were 1o be performed each time a patient complained of neck pain,
back pain, myalgia or any other symptom:s which could be related to myolysis. If the total creatine kinase activity

increased above the upper limit of the normal range, creatine kinase isoenzyme fractions were also to be
determined.

)

There were two primary endpoints, the change from baseline in mean sitting diastolic blood )
pressure (siDBP) and the change from baseline in mean sitting systolic blood pressure (siSBP). Secondary
variables included changes from baseline in sitting pulse, weight, standing diastolic blood pressure ,
standing systolic blood pressure and standing puise.

A sample size of 693 patients was calculated based on detecting a difference of at least 3.0 mm Hg
in mean sitting diastolic blood pressure between any dose of valsartan and placebo with a power of 80%.
The estimate of the standard deviation of siDBP was 8 mmHg, There are three main comparisons, each
dose of valsartan versus placebo. Dunnett's procedure was used in order to allow for multiple COmparisons.
Each level of valsartan was compared to placebo, th= null hypothesis being that all doses are equal to
placebo versus the alternative that at least one dose is not equal to placebo.

It should be noted that randomized treatment was given to patients at various times of day
depending on the country the center was located. In France, patients ingested therapy at 7 p.m. and blood

pressure measurements occurred between S pm. and 8 pm. In Spain and Germany, randomized therapy was
ingested in the moming.

Results - Efficacy

The results of this trial should be viewed with caution due to many irregularities that have been
identified by the sponsor. These irregularities included:
* A total of 69 randomized patients were found to have major protocot violations as defined in the protocol
resulting in their removal from one or more time points (i.e. either Visit 4 or Visit 5 or both) in the
acceptable patient analysis.

Table 23.2. Protocol Violations b Trcatmen_t Group

Treatment . walsatan ST ] placebo | Hisinopril | total
- Dose 160mg | 80mg | 40mg - 1210m :
‘Number of Patients N=144 | N=142 | N=14 _N=144 .| “N=74 -| N=652
-Reason ‘ R B R By i M iyt [T TR PR PR,
At randomization visit siDBP < 95 3 4 8 7 3 28
mmHg
Time hetween last capsule taken 4 9 5 4 2 24
and time of blood pressure
measurements < 12 or > 30 hours
Use of any other anti-hypertensive ] 1 2 1 0 5
medication during the trial
Interval between post-randomization 4 4 2 3 0 13
visits > 36 days
Total 15 18 17 15 5 10
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¢ In Center 1 in Spain a serious deviation from GCP was discovcred for patients being treated by one of the
investigators. It became obvious that 16 patients had not received any trial medication at all. The
remaining $ patients were under the care of another investigator and for these patients no irregularities were
reported.

o [t was also suspected that for Center 6 in Germany there had been some imegularities and inconsistencies
with the reporting of the patients. Therefore it was decided that the 9 pasients (5019 to 5027) should be
excluded from the intenticn-to-treat analysis, and therefore the acceptable patient analysis, for efficacy but
that & supplementary analysis should be carried out on the primary variables.

¢ In a number of centers the patients were not randomized in the correct order by being assigned to the
lowest available randomization number for that center as described in the protocol. The centers involved in
this were Centers 2, 3, 4, 5, 7, and 8 in France, Centers 9, 19, 20 and 22 in Germany and Center 2, 4, 5,
8, 12, 13, 14, 16, 17 and 18 in Spain.

* In France the trial treatments were stored by the main investigators. Therefore although some patients
were randomized at Visit 3 they continued to take placebo for a few days until the randomized trial
treatment was made available in the center.

Six hundred and fifty-two patients were randomized (305 patients were randomized in France, 108
in Germany and 239 in Spain). Table 23.3 lists the number of patients randomized to ea h treatment 3\
group.

Table 23.3. Patient Disposition

Number of Patients i | placebo 3{-lisinopril :}total
v K RS g “]10mg | -
Enrolled * 730
Randomized * 144 148 142 144 74 652
Completed 136 135 131 134 68 604
Discontinued Prematurely 8 13 11 10 6 48
Reasons

Adverse experience 3 4 6 2 1 16

Unsatisfuctory therareutic effect 0 3 1 1 0 5
Other 5 6 4 7 5 27

Abnormal laboratory values 1 0 0 )| 0 2
Patient does not meet protecol 2 5 2 2 3 14

criteria
Patient non-compliance 0 1 0 0 0 1
Patient withdrew consent 1 0 0 3 1 5
Lost to follow-up 1 0 1 1 1 4_ |
Administrative prchlems 0 0 I 0 0 I

* the number of enrolled patients and the number of randomized patients include nine patients from German center
6 but exclude the 16 patients with irregularities from center 1 in Spain (5 patients under the supervision of
another physician at the center were included)

Forty-eight patients were discontinued prematurely. The primary reason for discontinuation was
adverse events. Table 23.4 lists the number of patients discontinued prematurely from each treatment
group.
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Table 33.4. Premature Discontinuation by Treatment Group

‘Treatment -~ it~ crplacebo ] S8 S ynlenrtan Dbrbe o “lisinopril | *:total *
-Dose C L endad i SR L3NS EN R o0 mig ided <4180 anp 2] 5-160.mg o} A0 i v ik i,
:Number of Patients . . u~ N[ 44 3 A%N-'NL MN=142 0 i N=144 . N4 % N=652 |
- Reason e e ] e R G R P Mﬂ_ﬁem\m TR DT T O N
Adverse experience 3 4 6 2 1 16
Abnormal laboratory values 1 0 0 1 0
Unsatisfactory therapeutic effect 0 3 1 1 0 5
Patient does not meet protocol 2 5 2 2 3 14
criteria
Patient non-compliance 0 1 0 ] 0 1
Patient withdrew consent 1 0 0 3 1 5
Lost to follow-up 1 0 1 i ] 4
Administrative problems 0 0 1 0 0 1

The group of 652 randomized patients included 224 males (34%) and 428 females {66%). Almost
all of the patients (650) were Caucasian, with only 2 blacks. The patients ranged in age from 45 to 92 years l]
with a mean of 72 years although the criterion gave the minimum age for inclusion as 65 years. Only 9 .
patients were less than 65 years of age. Table 23.5 list the demographic information for each treatment
group.

Table 23.5. Demographic Information For Each Treatment Group At Baseline.

Treatment Group N Sex _Age (years) siDBP siSBP
Male | Female |. - : =

placebo 144 50 94 71.6£6.0 100.8+4.5 171.8+14.8
valsartan 40 mg 148 46 102 72.0+6.0 160.5+4.6 174.7£15.5
valsartan 80 mg 142 49 93 71.9+6.1 101.114.8 173.4+15.2
valsartan 160 mg. 144 55 89 72.6+6.4 101.7+4.9 | 17253144
lisiropril 10 mg 74 24 30 72.1+6.3 101.5+5.0 171.8+14.9
total 652 224 428

The mean change in siDBP at endpoint for each treatment is listed in table 23.6.

Table 23.6. Change From Baseline In Mean Sitting Diastolic Blood Pressure At Endpoint * (mmHg)
All randomized patients]

-placebo - |- valsartan:t{svalsartan > ] +valsartan: ~liginopril -
S e 40& i i.r‘;r‘a()mg s ol H1160 mg - |- :.lo‘mg .

Number of patients 141 145 139 139 73
Mean siDBP at baseline 100.8 100.6 10].2 101.7 101.6
{Visit 3)
Mean siDBP at end point 92.2 90.4 89.9 89.3 89.3
(Visit §)
Mean change from baseline -8.6 - 10.2 - 11,2 - 12.4 -12.4
Placebo Subtracted Change - - 1.6 -2.6 -3.8 -3.8
Least squares mean ** -8.0 -9.6 -10.5 -11.6 -11.7

* The end point for the analysis is defined as Visit 5 with the last post-treatment measurement carried forward in
the case of a premature discontinuation.; includes all 9 patients in Center 6 in Germany and excludes the 16
patients with irregularities in Center | in Spain;

** analysis excluding interaction terms

Based on an analysis of covariance mode!, none of the valsartan treatment group effects were
significantly different from placebo (p < .019) required for significance based on adjustment for multiple
comparison using Dunnett's procedure.

Table 23.7 list the mean change in siSBP at endpoint. There was a large decrease in siDBP in
the placebo group. '
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Table 23.7. Change From Baseline in Mean Sitting Systolic Blood Pressure (mmHg) At Endpoint. (All

randomized patients)

:’-'k” A 34 wm jartan .

' L RS 'ﬂ ) L._w ; ﬁ AR A %ﬁh‘
Number of patients ]4! 145 139 139

Mean siSBP at baseline 171.6 174.9 173.5 172.7 !?2.]
{Visit 3)

Mean siSBP at end point 162.4 160.4 150.8 157.0 155.7
Visit 5)

Mean change from baseline 9.2 -14.5 -13.7 -15.7 -16.4

The number of patients who had a decrease in siDBP to < 90 mmHg or 2 10 mm Hg change from baseline
are listed in Table 23.8. Only the response rate for valsartan 160 mg and lisinopril were significantly
different from placebo.

Table 23.8, Number Of Responders To Treatment At End Pomt (All randomlzed pat:cnts)

Responder placebo E valsamn 40

N(%) a m& i R =2 0.me= =
Yes 68 (48) 86 (59) 45 (62)
No 73 (52) 59 (41) 27 (38)

Table 23.9 list the mean change in siDBP stratified by sex. Female patients had less of an effect
than male patients with valsartan and lisinopril treatments. Similar results were observed for siSBP,

Table 23.9. Mean Change From Baseline In Sitting Diastolic And Systolic Blood Pressure By Sex

-+ Diastolic Blood Pressure (MnHRY st s ixtibee o
Treatment Group Males _ '] -Placebo Subtracted 9] Rembilesit | &:Placebo Subtracted »
valsartan 160 mg -12.7 -58 -12.3 -29
valsartan 80 mg -10.2 -3.3 -11.7 -2.3
valsartan 40 mg -10.2 -33 -10.3 -.9
lacebo -6.9 - 9.4 -
lisinopril 10 mg -12.8 -59 -12.2 - 2.8

Safety

There were no deaths in this trial.
Eighteen patients were discontinued prematurely from the trail due to adverse events or abnormal
labs. Table 23.10 lists the patients discontinued prematurely and the reason for discontinuation.

Tabie 23.10. Premature discontinuvations from the double-blind period of the trial due 10 adverse events
or abnormal laboratory parameters

Patient # | Treatment +{ Country - | ‘Sekl ‘Age‘]-Vigit\]: Mediéﬂm lem - ity ERINAE
5122 | valsartan 160mg | Germany | M | 85 4 | Increased CK
7046 valsartan 160 mg | Spain M 173 4 | Headache/palpitations
| __ 6453 valsartan 160 mg | France F 83 4 Orthostatic hypotension
7118 valsartan 80 mg | Spain F 65 4 ) Hallucinations/headache/insomnia
6474 valsartan 80 mg | France F 80 4 |} Nausea/abdominal pain
6385 valsartan 80 mg | France F 69 5 Pyelonephritis *
6190 valsartan 80 mg | France M | 66 4 | Headache/dizziness
6235 valsartan 80 mg_ | France F 67 4 | Abdominal pain
6282 valsartan 80 mg | Franc. F 70 4 | Tinnitus, Headache
5195 vaisartan 40 mg | Germany F 8i 4 Headache
63i1 valsartan 40 mg | France M | 69 5 | Disorientation, neurological changes
»
6337 valsartan 40 mg | France M 66 4 Abdominal pain
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Table 23.10. Premature discontinuations from the double-blind period of the trial due to adverse events
or abnormal laboratory parameters

> Patient # | Trestment -~ #[Comtry »#{*SeX 7| Mg | Visit’|MMedical problem= - = woiss. -
6309 valsartan 40 mg | France M 72 4 | Fracture wrist
5118 placebo Germany M | 64 4 | Hypertensive crisis
7415 placebo Spain F | 8 4 | Hypertensive crisis/cerebral infarct *
5486 placebo France F | 89 4 | Abnormal Vision
6285 placebo France M| 71 4 | Increased glucose
6154 lisinopri} 10 mg | France M | 69 4 | Confusion

* serious adverse event

Patient 7415 (Placebo) with a 12 year history of essential hypertension, also had a history of
vertebrobasilar insufficiency and arthrosis. Therapy with clobazam for anxiety was being concomitantly
given. On Day 27, she suffered a severe hypertensive crisis (blood pressure 230/105 mmHg) and a cerebral
infarct with left hemiplegia which led to hospitalization. She was discharged from hospital on Day 32 when
her condition was improving.

Patient 6311 (valsartan 40 mg) had a 34 year history of essential hypertension. In addition,
prostatic adenoma had been diagnosed in 1991 and he had a family history of stroke (father). Concomitant
medications reported at entry were cycloteriam (hypertension), lorazepam (anxiety) and piascledine
(arthrosis). Blood pressure was 176/92 mm Hg on Day 28. On Day 29, he presented with temporospatial
disorientation with nervousness and inconsistent speech, As the disorientation increased, he was
hospitalized one day later and the trial medication was stopped. A scan revealed a right frontal intracerebral
hematoma. Further scans, performed on Days 42 and 58, showed reabsorption of the hematoma. One month
later, this patient was discharged from hospital with sequelae of aggressiveness which lasted for 2 months.

Patient 6385 (valsartan 80 mg) had a 4 year history of essential hypertension which had not
previously been treated. On Day 58, the patient was hospitalized for investigation of fever with pain on
urination. E. coli was found in the urine and pyelonephritis was diagnosed which was treated with
antibiotics. The patient stopped taking the trial medication on admission to hospital. A scan was
performed due to abdominal pain and a benign pancreatic tumor was discovered (cystadenoma). The patient
was discharged after 2 weeks when her condition was said to be improving.

Patient 5118 (placebo) presented with a moderate hypertensive crisis on Day 39. Mean supine
blood pressure was 192/104 mmHg on Day 0 (randomization), 200/105 mmHg after 5 weeks of treatment
and 210/110 mmHg when the patient presented with the hypertensive crisis. Treatment was given with
clonidine and nitrendipine. The patient was withdrawn from the trial and subsequently made a complete
recovery.

Patient 5122 (valsartan 160 mg) had a 5 year history of essential hypertension and a 6 year history
of arthrosis. Therapy with indapamide had been previously given for essential hypertension and diclofenac
gel was concurrently being used for arthrosis. One week prior to randomization, creatine kinase was
measured and found to be high (4.47 ukat/]; normal range < 2.83 ukat/l). The investigator considered that
this value was abnormal and clinically relevant. One month later (Visit 4), this parameter was measured
again and was still high (4.47 ukat/l) thus this patient was withdrawn from the trial.

Patient 5195 (valsartan 40 mg) had a moderate headache which started one day prior 1o
randomization. The patient returned after 6 days of taking the trial medication as the headache persisted and
she was withdrawn from the trial.

This patient 7046 (vaisartan 160 mg) with a 20 year history of essentia! hypertension, presented
with moderate headache and mild palpitations on Day 2. The investigator considered that the headache was
possibly related to the trial medication while the palpitations were unlikely to be related to the trial
medication. Both experiences lasted for 1 day. The investigator withdrew the patient from the trial and he
made a complete recovery.

Patient 7118 (valsartan 80 mg) presented with mild hallucinations, headache and insomnia on Day
23. No other medications were being taken and the investigator considered all 3 experiences to be possibly
related to the trial medication. By the next visit (Day 28), the severity had increased to moderate and the
paticnt requested that she be withdrawn from the trial.

Patient 6154 (lisinopril 10 mg) with a 6 year history of essential hypertension had previously
experienced an ocular venous thrombosis (1985) and a single episode of visual disturbance with confusion
in 1993, During the placebo run-in phase, he presented with a “subconfusional” state and associated
memory loss, neither of which were considered to be related to the trial medication. As the symptoms
improved, he was randomized as planned 5 days later. Ten days after the start of active treatment, a nuclear
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magnetic resonance procedure showed verebral lacunac and a probable parieto-occipital hematoma. The
patient was then hospitalized for an arteriography, and a serious adverse experience report was completed
although the experience had steried prior to active treatment. Trial treatment was stopped and the patient
made a full recovery.

Fatient 6190 (valsartan 80 mg) presented with a severe headache starting on Day 1 and moderate
dizziness starting on Day 2. The investigator considered that neither experience was related to the trial
medication, however, he did note that the headaches and dizziness were beir  exacerbated by hypertension.
The patient requested to be withdrawn from the trial and treatment with prazosin and enalapril was started.

Patient 6235 (valsartar 80 mg) had a 3 year history of essential hypertension which had not
previously been treated. She also had a history of gastro-duodenal uicer and hypercholesterclemia which
required therapy with fenofibrate. On Day 15, this patient reported moderate abdominal pain, which had
lasted for 7 days, required concomitant treatment with omeprazole and led to withdraval from the trial.

Patient 6282 (valsartan 80 mg) had a 10 year history of essential hypertension which had been
previously treated with hydrochlorothiazide, atenolol and amlodipine In addition, she had a 6 year history
of hyperlipidemia for which she took ciprofibrate. The patient complained of severe headache and mild
tinnitus starting on Day 2. The investigator withdrew the patient from the trial.

Patient 6337 (valsartan 40 mg) had a 7 year history of essential hypertension which had been
previously treated with ramipril. In addition, she was taking clobazam and fluoxetine for depression (the
latter stupped at randomization), fenofibrate for hyperlipidemia, molsidomine for angina and
cyanocobalamin for anemia. At Visit 4, this patient informed the investigator she had suffered from a mild
dry cough starting on Day 2 which had lasted for 2 days and mild abdominal pain starting on Day 7 which
had lasted for 3 days. Treatment with the trial medication was stopped due to the abdominal pain and
therapy was given with fenoverine and amoxapine.

Patient 6453 (valsartan 160 mg) had a 7 year history of essential hypertension which had been
previously treated with captopril. In eddition, she had a history of diabetes, arteritis and arthrosis which
were treated with gliclazide, ifenprodil and oxaceprol. On Day 0, the mean supine BP was 198/103 mmHg.
At Visit 4, the mean supine BP was 167/94 mmHg and the standing BP was 160/96 mmHg. However, the
patient informed the investigator that she had suffered from an episode of orthostatic hypertension, Jasting
for one hour, on Dy 6. The investigator noted that the patient had completely recovered from this episode.

Patient 6474 (valsartan 80 mg) had a 5 vear history of essential hypertension which had previously
been treated with benazepril. In addition, she was receiving treatment with bromazepam for anxi :ty,
oxybutinin hydrochlorothiazide for a bladder disosder and simvostatin for hyperlipidemia. This patient
started suffering from moderate nausea and mild abdominal pain from Day 3. The patient made a complete
recovery from both adverse experiences.

Patient 6486 (placebo) with a 5 month history of ussential hypertension presented with a moderate
abnormality of vision on Day 5. Mean supine blood pressure at randomization was 189/99 mmHg and at
the time of the adverse experience 181/92 mmHg. The investigator considered that this experience was
possitly related to the trial medication. The patient requested that she be withdrawn from the trial and
therapy with benazepril was prescribed.

Two valsartan treated patients had serious adverse events but did not require discontinuation from
the study. Patient 5119 (Valsartan 40 mg ) had a short history of essential hypertension (14 months) for
which therapy with ramipril had been previously given. On entry, a left arterial subclavian stenosis was
reported as a concomitant condition, along with hyperlipidemia which was treated with gemfibrozil. After
approximately 7 weeks of treatment, this patient complained that his left eye had been producing tears
which was followed by blurred vision. On investigation by an ophthalmologist, a left retinal vein
thrombosis was diagnosed on Day 53. The next day, this patient was transferred to hospital for treatment
with oxpentifytline infusion.

Patient 6388 (valsartan 80 mg) had an 8 year history of essential hypertension previouslv treated
with enalapril. She was taking lorazepam for insomnia, infenprodil tartrate for arteritis, dihydroquinone for
palpitations and simvostatin for hypercholesterolemia. She presented with thrombophiebitis on Day 1,
which required hospitalization, and treatment with the trial medication was stopped.

Of the 652 randomized patients a total of 207 (32%) reported one or more adverse experience. Of
these, 42 (29%) were from the valsartan 160 mg group, 44 (31%) were from the valsartan 80 mg group, 44
(30%) were from: the vaisartan 40 mg group, 52 (36%) from the placebo group and 25 (34%) from the
lisinopril 10 mg group. Table 23.10 list the most commonly reported adverse events.
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Table 23.10. Incidence of
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Most Frequently Reported 72 3%) Adverse Experience [N(%)]

57

o Tl e i e LS
Total Patients 144 (100.0) | 142 (100.0) | 148 (100.0) | 144 4 (100.0) | 74 (100.0)
Total Patients with an Adverse | 42 (29.2; 44 (31.0) 44 (29.7) 52 (36.1) 25 (33.%)
Experience
Headache 3(2.1) 7 (4.9) 9(6.1) 7(4.9) 2(2.7
Coughing 8 (5.6) 2(1.4) 4 (2.7) 6(4.2) 6(8.1))
Dizziness 5(3.5) 4(2.8) 2(14) 4(2.8) 1 (1.4)

Symptomatic orthostatic hypotension® occurred in 2 valsartan patients and 1 lisinopril patient.
Table 23.11 lists three valsartan 160 mg patients (vol. 1.143, p. 411) who experienced slight
increases in serum creatinine outside the normal range at endpoint.

Patient # Baseline Creatinine Terminal Creatinine Normal Range
5026/26 68 umol/L 138 umol/L. 62 - 106 umol/L
6314/698 87.6 umol/L 154.9 umol/L 44.2 - 132.7 umol/L b
6153/650 108 umol/L 176.1 umol/L 44.2 - 132.7 umol/L Y

Protocol 25. Single-Center, Randomized, Double-Blind, Within Patient Trial To Assess The Tolerability
And Effect On Renal Function Of Valsartan 80 Mg Once Daily, In Comparison To Placebo, In Patients
With Renovascular Arterial Hypertension Treated For Four Days

(4/21/94 - 12/21/94)

This was a single center (ltaly), randomized, double-blind, placebo controlled, 2 period crossover
trail ir patients with hypertension (siDBP > 95 mmHg and < 120 mmHg) and a diagnosis of unilateral
renal artery stenosis diagnosed by digital subtraction angiography awaiting renal vascular surgery. After
initial screening (visit 1), the patients received one week of placebo. At randomization (visit 2), patients
were randomized to one of two treatment sequences during which they received either placebo or valsartan
80 mg. Each treatment was administered for 4 days. There was no washout period between periods. The
purpose of the study was to determine the effect of valsartan on renal function. At the end of the first
treatment period (visit 3) and the second treatment period (visit 4), the patients had GFR (inulin infusion),
effective renal plasma flow (PAH infusion), filtration fraction, renal blood flow, creatinine clearance,
aldosterone, angiotensin II. ;enin, Ace Inhibitor Activity, blood pressure. sodium excretion and renal
vascular resistance measured.

Twelve patients (10F, 2M; 12 Caucasian) with an average age of 41 years enrolled and completed
the study. There were no significant differences in renal function osbserved for the two treatment groups.
There were no significant adverse events reported during the trial.

Study 31. Randomized, Double-Blind, Piacebo-Controlled Parallel Group Trial Comparing Valsartan 20
mg, 80 mg, 160 mg, and 320 mg to Placebo in Patients with Essential Hypertension Followed by an
Open-Label Extension of 52 Weeks Duration

(March 29, 1994 - January 13, 1995)

Protocol

Design

This was a multi-center, randomized, double-blind, placebo controlled, parallel group trial in
hypertensive patients (mean sitting diastolic blood pressure [siDBP] > 95 and < 115 mmHg). Patients
were randomized to placebo, valsartan 20 mg, vaisartan 80 mg, valsartan 160 mg or valsartan 32¢ mg for 8
weeks of double blind treatment. This study was performed to determine the useful dosing range of
valsartan, The study outline is depicted in table 31.1.

® [a decrease in BP upon changing position from the supine or sitting position to the standing position afier
at least 2 minutes of equilibration i.e.a decrease in SBP of 2 20 mmHg and/or a decrease in DBP of >

10 mmHg, and concomitant symptoms of cerebral hypoperfusion (e.g. lightheadedness, dizziness,
presyncope etc.)
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Table 31. 1. Study Outline.

Wash-Out { Single-Blind -+, :ngl_q-plgg 7 e,

) :{ Placebo Run-In'| Treatment 45438 L] 1

Visit |0 1 2 3 4 5* 6 7 8 9 10 11

Week 4 0 4 8 85 |12 16 24 136 |48 60
valsartan 20 mg OD
valsartan 80 mg OD '

Placebo valsartan 160 mg OD valsartan 160 mg (+ HCTZ 12 5 mg or 25 mg) |

valsartan 320 mg OD
ek _

* All patients who completed Visits 1-4 were to be seen at Visit S to assess potential rebound effects of

medication withdrawal. Those patients who continued into the open-label extension were dispensed open-label
drug at Visit 5. i

l ] s ' E I . C . . |

The study enrolled male or female subjects, 21 - 80 years of age, with a diagnosis of essential
hypertension. At both visits ] and 2 patients had a mean siDBP > 95 mmHg and < 115 mmHg. The
difference in siDBF between Visits | and 2 was < 10 mmHg. Exclusion criteria included history of heart
failure, malignant hypertension, renal impairment and significant cardiovascular disease, A complete list of
exclusion criteria can be found in volume 1.104, page 13.

Study Descrinti

The study consisted of a 2 week washout period, followed by a 2-4 week single-blind placebo run-
in, foliowed by an 8 week double-blind treatment period where patients were randomized to receive either
valsartan 20 mg once daily, valsartan 80 mg once daily, valsartan 160 mg once daily, valsartan 320 mg
once daily or placebo once daily

Patients were completely withdrawn from their previous anti-hypertensive medication for at least 2
weeks prior to initiation of the placebo baseline period. Patients who met the eligibility were scheduied
for visit 1. At visit J (screening visit), three blood pressure readings and one pulse rate wers taken in the
sitting position. After sitting measurements were tzken, one standing blood pressure and pt 'se rate were
measured. Patients had a mean sitting diastolic blovd pressure > 95 and < 115 mmHg in order to be
entered into the placebo run-in period.

Visit 2 (week 0 of double-blind Rx) took place 2 - 4 weeks + 3 days after visit 1. Blood pressure
and pulse measurements were performed in the sitting and standing positions. Before assigning a
randomizatior. aumber, patients were required to have mean sitting diastolic blood pressure > 95 mmHg
and < 115 mmHg at visit 2. The difference in siDBP between Visits 1 and 2 was < 10 mmHg. Patients
meeting the above criteria were assigned a randomization number from the double-blind number series
assigned to that center. The randomization was stratified fcr age.

Visit 3 (week 4 of double-blind Rx ) took place 4 weeks + 3 days after Visit 2. Bi.od pressure
and pulse measurements were performed in the sitting and stending positions.

Visit 4 (week 8 of double-blind Rx ) tock place 4 weeks + 3 days after Visit 3. Blood pressure
and pulse measurements were performed in the sitting and standing positions.

Visit 5 took place 3 days after Visit 4. The purpose of this visit was to check patient’s blood
pressure for rebound hypertension. Patients at pre-designated centers who had completed all § visits of the
core phase of this trial had the option of receiving open-label valsartan 160 mg daily for an additional 52
weeks. After enrolimert into the open label extenaion, patients were evaluated at 4 and 12 weeks and t:.en
every 12 weeks. During the open label extension, open-label HCTZ 12.5 mg or 25 mg was added in those
patients whose siDBP is > 9¢ mmHg.

Some centers participated in substudies ot population pharmacokinetics and/or ambulatory blood
pressure monitoring. In those patients participating in the pharmacokinetic: siudy, blood samples for the
measurement of valsartan concentrations were collected prior to visit 2 and at 3 to 5 hours or 6 to 8 hours
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afie; dosing on any day between visit 3 and 4 (not on visit 4). For those patients participating in the

ABPM, ambulatory hlood pressure was measured on the day before visit 2 and visit 4.
Approximately 640 patients (minimum 20 patients per center) could be randomized in order to

59

obtain the 575 required patients who meet all admission and randomization criteria and complete all visits
of the core protocol (5 visits). A total of 200 patients at 10 selected centers (20 patients each) could have 24

hour ABPM assessed.

A total of 160 patients at 8 selected centers (20 patients each) could have 3 additional blood

samples drawn during the trial for determination of population pharmacoxinetics data. One of the

timepoints took place between 3 and 8 hours post-dose (assigned rar.domly) prior to the last double-blind

visit (Visit 4).

A total of 400 patients at 20 selected centers (20 patients each) were permitted to enter the open-
izbel extension phase of the trial.

Primary Sndooi

The primary efficacy variable is the change in trough mean sitting diastolic blood pressure from

baseline (Visit 2).

Secondary Endpoint

‘The secondary efficacy variable was the change in mean sitting systolic blood pressure. Other

endpoints included standing diastolic and systolic blood pressures, sitting and standing puise, and weight.

Statistical Analysis

Group comparability was examined using the Cochran-Matel-Haenszel chi-square test and F-test.
Primary and secondary efficacy variables were analyzed using a two-way analysis of covariance (ANCOVA)
mode] with treatment and trial center as factors and baseline (pre-dose measurement at the randomization
visit) as & covariate. Both treatment-by-center and treatment-by-baseline interactions were included in the

model. Ambulatory blood pressure (ABP) was analyzed using a two-way analysis of variance for mean
ABP over 24 hours and a tepeated-measures (split-plot) analysis for daytime and nighttime ambulatory

mean pressure. The Bonferroni procedure was used to maintain an overall two-sided significance level of <

0.05 for the between treatment multiple comparisons versus placebo. For safety variables, descriptive

evaluations were used.

For the primary «ffi-acy variable, a successful reduction in blood pressure was defined as mean
sitting diastolic blood pressure < 90 mmHg or a > 10 mmHg decrease compared to baseline (pre-dose

measurement at Visit 2).

Study Flowchart

A flowchart of procedures performed during the study are listed in table 31.2.

Table 31.2. Flowchart

!

Wash-Outl

« . §Run-InfDouble-Blind .. <.
JTreatment . .

0

- .! |.~=‘-‘-Jé4,}.=é§&‘.'$‘-f'~-‘ .‘;;‘;\ R

IR

Visit

2 -] 3.

4.

3

6. |

..7

9

10

Treatment Week

...'o I I °4 |

8.

8.5

36

.48

s|=

Complete History Physical
Examination

1
~4
X

J@ﬂ.gm '

Interim/Finat Physical
Examination

X

X

Blood Pressure and Pulse Rate2 x X X

X

X

Randomization

12-Lead ECG

Chest X-Ray3

Safety Labcratory Tests?

Serum Pregnancy Test

E N

Biood Drawn for Population

Pharmacokinetics
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Table 31.2. Flowchart

> = T
Wash-OQut! -~ o B Lo .
| Treatment Week b
24 Hewy ABPM/ X
Adverse Experiences X X X X X x X
Concomitant Medications X X X X b4 X X X
Dispense Double-Blind Trial
Medication — -
Dispense Open-Label valsartan X X X X X X y o
Dispense Open-Label HCTZ3 X | x | x { x| xf X
Termination Sheet x? x?

1 A wash-out period for anti-hypertension medication a minimum of two weeks prior to Visit 1.

2 Should take piace between 7 AM and 10 AM (ie., 23 10 26 hours after the last dose of trial drug, except Visit 1)

3 X-Ray to be performed only if not done within one year prior to Visit 1 \\

4 Blood will be drawn and urine obtained in the fasted state (hematology, blood chemistry, and urinalysis)

3 To be done at each visit, as well as al monthly intervals between scheduled visits.

6 This will occur between Visits 3 and 4

7 For those patients undergoing 24 hour ABPM, the apparatus will be applied the day prior to the actual Visit 2 and
Visit 4 procedures are performed, the apparatus must be placed on the patient at the same time at both visits.

8 Only if siDBP not controlied on valsartan alone. Serum electrolytes 1o be drawn 2 weeks after HCTZ initiated.

9 Or sooner if premature termination occurs.

Results

L :position

At 32 centers in the USA, there were 822 patients enrolled, 736 patients randomized to douhle-
blind treatment, 668 who completed the double biind period (Visit 4), and also 668 with follow-up (Visit
5). The number of patients randomized to the centers ranged from 4 - 50. Table 31.5 outlines the patient
disposition. Twenty-five patients were discontinued from therapy secondary to adverse experiences. Some
patients with adverse experiences could have been classified as unsatisfactory therapeutic response (i.e. there
was some inconsistency in the application of the dropout definitions).

Table 31.5. Patient Disposition

4 oo FoNalsarten ] = Valseites 3 R

Number of patients : Placebo { 20mg ]~ :
Enrolled (Visit 1) - - - - - 822
Randomized (Visit 2) 148 140 150 148 150 736
Completed Double Blind (Visit 4) 128 125 140 136 139 668°4>
With Follow-Up {Visit 3) 128 125 140 136 139 668
Discontinued prematurely during

| doubls-blind
Total 20 is 10 12 11 68
For adverse experience* i 4 3 3 4 25
For unsatisfactory therapeutic , 6 3 2 4 19
response
Other** 5 b 4 7 3 24

* includes clinical or laboratory AE,

** includes 8 lost to follow-up, 7 non-compliant, 6 did not meet protocol criteria, 3 withdrew consent;

*+* There were 30 randomized patients who discontinued at Visit 4 earlier than scheduled per protocol who are
not included in the number of patients completing the double blind treatment period. {Of these 30 patients, 29
had Visit 4 efficacy measurements and | did not.)
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Table 31.3 and 31.4 provide the demographic informat
randomized patients, the five treaunen
medical history characteristics, excepi
respect to duration of hypertension (p=0.031). For all randomized patients, no statistically significant

baseline treatment differences were found with respect to the primary, secondary, and other variables.

Table 31.3. Distributions For Sex And Race (A

10/4/96

t grou,'s were comparable
that there was a statistically significant 8

i Rmdnmizéd

Patients)

4]

ion for each weatment group, For il
overall with respect to demographic and
ifference detected with

siDBP measurements). Table 31.6a shows the trou

days after final dose)

in Trou

_ Table 31.63, Mean Change

siDBP at Endpoint anc_l’Visit 5

Placebo 145 -2.28 (7.56) 128 -3.35 (6.87) |
Valsartan 20 mg 139 -1.98 (7.96) 125 -3.68 (6.91)
Valsartan 80 mg 142 .7.37 (1.82) 140 -4.82 (1.74)
Valsartan 160 mg, 147 771{7.18) | 136 -5.94 (6.89)
Valsartan 320mg__ | 150 -8.65(8.70) | 139 .64 (1.42)

CTHCAINONt sroviie, o] NAIDDOE DTS ool u i
P R B T (m‘&’;:% FW‘ et r S £ ad ‘}_:__v‘"_n .
R T R T T 5. 3. . +iWhite? <9 5% iBlack esaff v -50ther
Placebo 148 98 (60%) 50 (34% 114 (77%) 19 (13%} 15 (10%)
| Valsartan 20 mg 140 93 (66%) | 47 (34%) | 106 (76%) 12 ( 9%) 22 (16%)
Valsartan 80 mg 156 88 (52%) 62 (41%) { 114 (76%) 19 (13%) 17 (11%)
Valsartar 160 mg 148 94 (64%%) | 54 (36%) | 103 (70%) 25 (17%) 20 (14%)
| Valsartan 320 mg 150 95 (6335 §S (37%) 114 (76%) 17 (11%) 19 (13%)
All Treatments 736 468 (64%) | 268 (36%) | 551 (75%) 92{13%) | 93(13%)
A
Table 31.4. Suramary Statistics For Age, Weight, And Duration Of Hypertension (All Randomized "
Patients) ,
Treatment | Numberof .J-Age i e Weight af Visit 1 271"
Zroup | patients | .(Meam years 3 SD) .;:{ (mesn pounds £ 5D), .34
Placebo 148 33.64 (£11.60) 192.28 (£40.48) 9.93 (£7.76)
Valsartan 20 mg 140 53.81 (£10.40) 193.39 (139.79) 10.30 (48.57)
Valsartan 80 mg_ 150 53.59 (£10.90) 194.74 (+42.32) 7.791 (£7.88)
Valsartan 160 mg_ | 148 51.97 (£10.47) 202.86 (+45.87) 8.34 (£7.32)
Vaisartan 320 mg_ 159 53.74 (£10.35) 193.80 (34041 9.69 (19.43)
All Treatments 736 5§3.35 (£10.75) 195.44 (141.92) 9.18 (+8.26)
Seven hundred and twenty-nine patients were included in the endpoint analysis (had post-baseline

gh mean changes in siDBP a: endpoint and visit (3

The least square treatment means from the analysis of covariance for change from: baseline to

Endpoint and the results of the treatmen
mean change in siDBP was significantly different for all treatm

t comparisons arc summarized in tables 31.6b and 31.6¢. The

ent groups compared to plzcebo,
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Tabiz 37.6b. Results Of Between-Tres::2ent Comparisons For Change From Baseline In Trough Mean
Sitting Diastolic Blood Pressure At Endpoint [Last Posi-Randomization Measurement (Among Visits 3
Anc 4) Carried Forwar. For Each Patient].

Treatment Group - &l ar--INN 2%’ st aguare mban | Frof beséline (mm Hg ) 2o%-
Placebo 145 -2.02
Valsartan 20 mg 139 -5.39
Valsartan 80 mg 148 -7.22
Valsartan 160 mg 147 -1.34
Valsartan 320 mg 150 -8.50

Tabie 31.6¢. Statistical Comparison Of Each Treatment Group For Sittin DBP._ _

- e R e Rt araoll 4 v s S o Ay

<Treatment Comparison’ 488kl SR 1 4L LAIREN) gt e e [ fyaloe -
. , %”%ﬁﬁ ?f:" iy W Y i AR

Valsartan 20 mg vs. placebo -3.37 _{(-5.77,-0.96 <0.001*

Valsartan 80 mg vs. placebo -5.20 {-7.53, -2.86) <0.001*

Valsartan 160 mg vs. placebo -5.32 ~ (-7.68 -2.95) <0,001*

Valsartan 320 mg vs. placebo -5.48 {-8.81, -4,14) <0.001*

* indicates statistical significance at the level of 0.0125 (p<0.0125).

No statistically significant center-by-trez*ment or baseline-by-treatment interaction was observed.
An analysis that included only patients who had blood pressure measurements at visit 4 and those that
were clinically assessable ’ yielded similar results to the endpoint analysis.

For the 185 patients with evaluable eating kabit diary data at 9 selected centers, there appeared to
be general consistency within patients regarding whether trial medication was taken with or without food.

Table 31.7 lists the percentage of patients who were considered responders [defined as a post-
baseline trough mean sitting diastolic blood pressure < 90 mmHg or a 2 10 mmHg decrease compared to
baseline (Visit 2)). Statistically significant treatment differences were observed in favor of valsartan 80 mg,
valsartan 160 mg, and valsarian 320 mg versus placebo .

Table 31.7. Results Of Between -Treatmen: Comparisons For The Proportion Of Patients Achieving A
Successful Response In The Control Of Trough Mean Sitting Diastolic Blood Pressure For All
Randomized Patients At Endpoint And Visit 4 And For All Clinically Assessable Patients At Endpoint
T eﬂt Gl'oup - » Datis .-,, TR o H ~ E RS B Tia

Placebo

Valsartan 20 mg
VYalsartan 80 mg
Valsartan 160 mg
Valsartan 320 mg

Table 31.8a list the mean change in trough siSBP at endpuint and visit 5. Table 31.8b list the
least square treatment means from the analysis of covariance for change from baseline to endpoint for sitting
s;stolic blood pressure. Statistically significant treatment differences were observed in favor of all valsartan

doses versus placebo (table 31.8a). No statistically significant center-by-treatment or baseline-by-treatment
interaction was observed.

7 Clinically =ssessable patients were defined as andomized patients:

{1) with mean sitting diastelic blood } essure at baseline (pre-dose measurement at Visit 2) 2 95 mmHg,
(2) who did not take any antihypertensive drug other than trial drug at any time during the trial,
{3} for whom the number of hours between the "time of blood pressure measurements” at Endpoint and the

“time of last dose of tr ai medication” at the corresponding visit was between 12 and 30 hours (inclusive), and
{4} for whom the total duration on trial medication was at Icast 25 days. ;
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Table 31 s- Mean Change m SISBP nt End mt and at Visit 5

E n *y’ Y 1 T
Placebo 145 -1.91 (15.04) 128 -2.00 (13.52}
Valsartan 20 mg 139 -6.51 (13.40) 125 -3.18(12.12)
Valsartan 80mg_ | 148 | .927(12.27) | 140 | -4.17(13.80)
Valsartan 160 mg 147 -9.10 (13.70) 136 -4.99 (12.95)
Valsartan 320 mg 150 -10.93 (15.56) 139 | -6.64 (13.86)

Table 31.8b. Results Of Between-Treatment Comparisons For Change From Baseline In Trough Mean

Sitting Systolic Blood Pressure At Endpoint (All Randomized Patients)

Treatment Group - N 4w« - Least mean ' from baseline (mm H
Placebo 145 -1.33
Valsartan 20 mg 129 -6.33
Valsartan 80 mg 148 -8.60
Valsartan 160 mg 147 -8.96

| Valsartan 320 mg 150 -10.59

Table 31,8¢. Statistical Analysis Of Change In Mean Sitting Systolic Blood Pressure At Endpoint.
Treatmem Comparison Difference | Confidence lmervnl p-vnlm ‘

. (mml;lg)_ 2 (98.75%) -

Valsartan 20 mg vs. placebo -5.00 (-9.11, -0. 90) 0 002‘
Valsartan 80 mg vs. placebo -2.27 (-11.3, -3.28) <0.001*
Valsartan 160 mg vs. placebo -7.63 (-11.7, -3.58) <0.001*
Valsartan 320 mg vs. placebo -9.26 (-13.3, -5.26) <0.001*

* indicates statistical significance at the level of 0.0125 (p<0.0125).

Tables 31.9a - 31.9c lists the summary statistics for trough mean sitting diastolic blood pressure
by age group, by sex and by race. Formal statistical analysis was not performed. There does not appear to
be a difference in effec: based on age. Female patients may have a greater response with a comparable dose
of valsartan. Surprisin, 'y, the response in black patients is comparable to white patients. These patterns

of response should be confirmed in other studies.

Table 31.9a. Mean change from baseline in trough mean sitting diastolic blood pressure (mmHg) at

Endpoint by age (all randomized patients)

<65 (years) L > 63 (years)
| Treatment Group N Raw Mean N Raw Mean
Placebu 117 -2.18 28 -2.70
Valsartan 20mg | 118 -5.26 21 -3.43
Valsartan 80 mg 120 -7.52 28 -6.73
Valsartan 160 mg | 129 -1.67 18 -£.02
Valsartan 320 mg 125 -8.75 27 -8.15
N ! Relative Mean Change* N Relative Mean Change*

Valsartan 20mg | 118 -3.08 21 -0.73
Valsartan 80 mg 120 -5.34 28 - 4.03
Valsartan 160 mg | 129 - 5.49 18 - 5.32
Valsartan 320 mg IZSJ - 6.57 25 -5.45

* retative mean change = {treatment change - placebo change)
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Table 31.9b. Mean change from baseline in trough mean sitting diastolic blood pressure (mmHg) at
‘Endggmt by sex gall random;zed ati

10/4/96

Treatmant(imm) N v AN 2 w M
Placebo 96 -2.22 49 -2.40
Valsartan 20 mg 92 -4.49 47 -5.95
Valsartan 80mp [ 87 -6.20 61 -9.04
Valsartan '60mg | 93 -6.87 54 =9.17

| Valsartan 320 mg 95 -8.40 35 -9.08

N__| Relative Mean Change* | N Relative Mean Change® -

Valsartan 20 mg 92 -2.27 47 - 3.55
Valsartan 80mg | 87 -398 61 - 6.64
Valsartan 160 mg 93 - 4.65 54 -6.77
Valsartan 320 mg 95 -6.18 85 - 6.68

64

* relative mean change = (treatment change - plicebo change)

Table 31.9¢. Mean change from baseline in trough mean sitting diastolic blood pressure (mmHg) at |
Endponr@y race (all randomized panems)_ !

~White .= His i Black-iARA0A] . WoTIROther i !
Treatment Group N _| --Raw Mean <N s Raw Meig 5] <N.§ nwmame '
Placebo 111 —.331 19 +1.30 15 +0.80
Valsartan 20mg _ { 105 -5.30 12 -1.11 22 -3.59
Valsartan 80 mg 113 -71.76 18 -5.81 17 647
Valsartan 160 mg 102 -7.94 25 6,61 20 -7.93
Valsartan 320 mg 114 -9.55 17 -5.53 19 -6.04
N | RelativeMean | N | Relative Mean | N Relative Mean
Change* Change* Change*
Valsartan 20 mg 105 -199 12 -2.41 22 - 6.39
Valsartan 80 mg 113 - 445 18 -7.11 17 -7.27
| yasar
Valsartan 160 mg 102 - 4.63 25 - 191 20 - 873
Valsartan 320 mg 114 - 5.24 17 - 6.83 19 - 6.84

Figure 31.1 (volume 1.103, page 414) plots the mean change in trough sitting diastolic blood
pressure for all patients randomized at each visit. At the first post-randomization visit (visit 3 @ 4 weeks),
the treatment effect is maximal,

Figure 31.1
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Figure 31.2a (voiume 1.103 p. 431) and 31.2b (volume 1.103
gure > 1,103, p. d 31. 103, p. 434} plots the mean che:
from bgse:me in ambulatory diastolic and systolic blood pressure over 24 hours a‘t' endpoint (visit 4?)'13e
respectively. There appears to be a dose response for blood pressure change.

Figure 31.2a.
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The number of patients with orthostatic blood pressure changes® was not significantly different
between treatment groups.

Safety

The safety data base included adverse events evaluations for all patients randomized. Even though
668 patients had a visit 5, only 651 are included in the evaluation for rebound hypertension. Six hundred
and ninety-seven patients had a visit 4 evaluation although it is not clear that blood for lab evaluations
were collected. Only 687 patients are included in the analysis for lab safety. Table 31.10 lists the number
of patients included in each safety evaluation. :

Table 31.10. Number of Patients Included in Eac_h Safery Evaluation

B R B I T .

Number of patients - ~ s «¢Placebo ¥ 20 mg sl £aB0amg 5] 160 myp x| : £320:mg ﬁﬂo{al.&

Randomized (Visit 2} 148 140 150 148 150 736

Completed Dcuble Blind (Visit 128 125 140 136 139 6568

4)

With Follow-Up {Visit 5) 128 125 140 136 139 668

Safety Analyses

Adverse experience evalyations 148 140 150 148 150 736

Rebound evaluations 121 123 137 132 138 651

Laboratory evaluations 133 132 142 139 141 687
Deaths

There was one death in a patient in the valsartan 20 mg dose group. Patient 0489/5506 (Serfer)
was a 46 year old male with a history of hypertension for twelve years. At Visit 1, his sitting BP was
158/101 mmHg (158/102 mmHg standing) and ECG and chest X-Ray results were normal. At
randomization, his sitting BP was 149/101 mmHg (148/102 mmHg standing). Nine days after entering
the double-blind treatment phase, while participzting in scuba diving lessons, the patient sustained a
cardiac arrest. Cardiopulmonary resuscitation was attempted but unsuccessful. The patient was pronounced
dead on arrival after transport to an emergency facility. Autopsy findings revealed right ventricular
hypertrophy, pulmonary congestion and edema. The report lists the cause of death as pulmonary
hypertension.

(9111
Twenty-five patients who prematurely discontinued from the double-blind treatment period due to
adversz experiences or laboratory abnormaiities are listed table 31.11. The list includes 11 placebo
patients, 4 valsartan 20 mg patients, 3 vaisartan 80 mg patients, 3 valsartan 160 mg patients and 4
valsartan 320 mg patients.

Table 31.11 List of Patient Discontinued due to Clinical or Laboratory Adverse Events.

Treatment Investigator. .| - Patient - .| Sex/AgeqitDay* +| Medical Problem . * sl s
1 S medga T ] e

Placebo Fagan 563/5403 M/60 7-11 | Dizziness; fatigue; head
pressure

Placebo Hilty 725/5630 M/78 41-45 | Dull headache; shortmess of
breath ,

Placebo Marbury 84/5058 F/67 24 Dizziness ,

Placebo Mieras 93/5063 F/36 3 Uncontrotled hypertension
during surgery , **

Placebo QOparil 282/5190 F/40 7 Abnomal SGOT

Placebo Oparil 861/5728 M/66 2 Myocardial Infarction **

' adecrease of 2 10 mmHg in DBP and or a decrease of 2 20 mmHg in SF?
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Table 31.11 (con't) List of Patient Discontinued due to Clinical or Laboratory Adverse Events.

Treatment Investigator ..« xm:glwm -+ Day%+|:Medical Problem -t w3 ai;

L] KNt o BTS PR R UL TR TR )

Placebo Serfer 228/5153 M/45 32 Superficial Cellulitis dorsal
area left foot **

Placebo Serfer 488/5340 M/55 4] Right U adrant Pain ** |

Placebo Serfer 493/5507 M/61 33 Abnormal BUN and Creatinine
2

Placsbo Sugimoto 802/5826 F/61 42 Colon Fistula **

Placebo Weiss 154/5102 M/54 20 Cancer of Prostate **

Valsartan 20 mg Drehobl 677/5505 Fi70 4 Abdominal pain; diverticulitis

Valsartan 20 m Harris 553/5397 M/6S 47 Angina **

Valsartan 20 m Serfer 0489/5506 | M/46 9 Death **

valsartan 20 mp Marbury 85/5057 M/57 13 Polycystic Kidney Disease **

valsartan 80 mg Anger 145/5695 | M/70 6 Difficulty voiding secondary to
BPH

valsartan 80 mg Lunde 217/5145 M/51 New LBBB on visit 4 ECG;
asymptomatic

valsartan 80 mg Sugimoto 803/5828 | M/6% 313 | Dizziness; feeling fains;
weakness

vaisartan 160 mg Lewis 295/5196 M/56 6 Depression; trouble sleeping

valsartan 160 mg Velasquez 669/5493 F/47 40-43 { Constipation; lower abdominal
pain, nausea

valsartan 160 mg Weiss 159/5104 F/43 2 Headache; nausea |

valsartan 320 mg Anger 141/5095 M/63 2-28 | Anxiousness; diarthea, cataract;
nocturnal ringing in ears

valsartan 320 mg, Kief 857/5782 M/51 20 Dizziness

valsartan 320 m Oparil 279/5188 M/43 2 Impotency

valsartan 320 mg | Papademetrious | 580/5419 M/76 32 ] Ataxia; confusion;
lightheadedness; anxiousness;
tinnitus

Complete iist of Dropouts found in Volume 1,102, p. 200.
* Onset Day During Double-Blind Period; if a range is given it indicates the various start dates of the different

AE’s. ** = serious

1 = Should have been classified as unsatisfactory therapeutic response
2 = Had abnormal Bun and Creatinine that changed little with randomized therapy (vol. 1,117, p. 408)

Patient 580/5419 was a 76 year old male who received valsartan 320 mg. This patient had a
history of headaches. Approximately one month into the double-blind treatment phase, the patient
complained of ataxia, lightheadedness, anxiety, confusion, and tinnitus. The anxiety and confusion had
resolved after two weeks, however, the ataxia, lightheadedness and tinnitus were ongoing. The patient was
discontinued from the trial and follow-up information indicated that the ataxia, lightheadedness, and
tinnitus were improving.

Clinical Adverse Events
Adverse experiences, whether or not trial drug related were reported by a total of 339 (46.1%) of
the 736 randomized patients. There do¢s not appear to be an increased incidence of adverse =vents with
valsartan treatment based on body system analysis or by total adverse events. Table 31,11 lists all of the
adverse events reported by at teast 1% of the valsartan treated patients. There does not appearto be a
treatment related difference in the incidence of adverse events. Cough occurred in .7% of placebo patients
and in 2.4% of losartan patients.
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Table 31.11 Incidence Of Most Frequently Reported Adverse Experiences (In > 1% Of Valsartan Patients
o, of Clinical Interest for Drugs that Affect the Renin Angiotensin System) Whether Or Not Trial Drug

Related

SRS AR R b T e alsartad w4

:‘leebos:;f e 20 m 830 mg 3] Mzi60mp ¥ - 320 *}? All Doses
N R N wm)gfgy’:g m; %ﬂ m &3 N(%";g PR T
Total Patients 148 (100.0) § 140 (100.0) | 150 (100.0) | 148 (100 0) 150 (100.0) 588
Patients with 65 (431.9) 70 (50.0) 68 (45.3) 66 (44.6) 70 (46.7) | 274 (46.6)

| Adverse Experiences

Headache 16 (10.8) 12 (8.6) 10 (6.7) 12 (8.1) l (7.3) 45 (1.7)
Dizziness 8(54) 32D 5(33) 5(3.4) 14(9.3) | 27(46)
URI 6(4.1) 429 503.3) 6 (4.1) 9 (6.0) 24 (4.1)
Viral Infection 3(2.0) 5(3.6) 4(2.7 5(34) - 3{2.0) 17 (2.9
Cough 1(0.7) 3(2.1) 4 (2.7) 2(1.4) 5(3.3) 14 (2.4)
Diarthea 427 32.1) 5(3.3) 0(0) 4(2.7) 12 (2.0)
Sinusitis 5(3.4) 1(0.7) 3(2.0) 1(0.7) 6 (4.0) 11 (1.9}
Nausea 4 (2.7} 2(1L.4 31(2.0) 5(3.4) 1(0.7) 11(1.9)
Dyspepsia 6(4.1) 4(2.9 0 0 2(1.3) 6 (1.0)
Abdominal Pain 3.0) 3(2.1) 3(2.0) 2{1.4) 4(2.7 12 2.0
Thrombocytopenia 0 0 1(.7) 1(.7) 0 2{.3)
Myalpia 2(1.4) 2(1.4) 0 1(.7) 4(2.7) 7 (1.2
Myositis Q 0 1(.7) 1(T) 0 2(.3)
Back Pain 1(7) 3 2.1 2(1.3) 3(20) 0 $§(1.4)
Insomnia 0 1(.7) 1(.7) 427 2(1.3) 8 (1.4)
Libido Decreased Q 1 (.7 0 1(7) 1(.D 3(.5)
Somnolence 302.0) 0 3(2.0) 4(2.7) 2(1.3) 9(1.5)
Coughing (D) 3(2.1) 4(2.7) 2(1.4) 5(3.3) 14 (2.4)
Pharyngitis 1.7 2(1.8) 1{.N _2(14) 4 (2.7 9(1.5)
Rhinitis 4(2.7) IRD 4{2.7) 2(1.4) 3(2.0) 12 (2.0)
Eye Edema 1(.7) 1(7) 0 0 0 1{.2)
Vision Abnormal 0 1(D 1{.7) 2{1.4) 2(1.3) 6(1.0)
Arthralpia 1 (0.7) 1¢0.7) 6 (4.0) 2(1.4) 1(0.7) 10 (1.7}

There does not appear to be sex or race related differences in the incidence of specific adverse
events. Headache appeared to occur more frequently in patients < 65 years of age compared to patients > 65
years of age in all valsartan dose groups by approximately a 2:1 ratio.

Table 31.12 lists the patients who experienced serious adverse events but did not discontinue from
double-blind therapy. There does not appear to be a causal relationship between treatment and the adverse

event.

Table 31.12 List of Patients with Serious Chmral Adverse Events Not Leadm to Discontinuation,

Treatment Investigator | Patient . | i8ex.{ :Age | “Day*~
Placebo Archer 422{5290 M 66 17 | Shingles
58 | Atrial Flutter
Placebo Archer 435/5581 M 72 1 Hematuria
Placebo Fagan 574/5409 | M 57 24 | Basal Cell Carcinoma
vaisartan 20 mg Lewis 293/5194 | M 64 45 | Rectal bleeding
valsartan 80 mg Lewin 265/5177 F 49 40 | Chest Pain; Vomiting; Diarrhea
| valsartan 160 m Archer 434/5582 | M | 75 28 _ | Right Inguinal Hernia

* Onset Day During Double-Blind Period; if a range is given it indicates the various start dates of the

differen. AE’s.

Patient #5295 (valsartan 20 mg) had mild face swelling at visit 2 but not at subsequent visits.
Patient #5607 (valsartan 20 mg) had puffiness under the eyes at visit 3 but not at subsequent visits despite

continued therapy.

)
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Laboratory Resuls

Laboratory evaluations (complete blood count, blood chemistry and urinalysis) were to be
obtained at Visits 1, 2 and 4 following a 12-hour fast. There were no significant changes in the mean
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laboratory parameters within any treatment group {Table 9.6:3 in volume 1.103, p. 368). Table 31.13

lists several lab parameters and the number of patients with specified increases/decreases from baseline.

CPK and potassium appear to be the onty lab parameters that suggest there may be increased incidence of
change from baseline with increasing dose.

Table 31.13. Number of Patients with Specified Changes from Baseline

EPE P T T "c.'f-“v‘lW”r!w REESALE & B
Parameter Placebo . 20mg - 80mp - -] 160mg | -320mg
BUN > 50% Increase 133 132 142 137 141
N (%) = 9(6.8) 3(2.3) 4(2.8) 9(6.6) 7(5.0)
Creatinine > 50% Increase 133 132 142 137 141
N (%) = 2(1.5) 0(0) 0(0) 1(0.7) 1(0.7)
Sodium > 5% Decrease 133 132 142 137 141
N (%)= 0(0) 0(0) 1(0.7) 0(0) 1(0DY
Potassium: )
N (%) = 13 128 140 131 134
> 20% Increase 2(1L5) 1(0.8) 4(29) 5 (3.8} 31(2.)
> 20% Decrease (I ()] 1(0.8) 0{0) 3(2.3) ] (0.8)
CPK > 300% Increase 133 132 142 138 141}
N (%)= Q0 0 0(0) 1(0.7) 3{2.1)

A >50% increase from baseline in creatinine was felt to represent a clinically significant change.
Four patients exhibited such a change; two were within nomal range while two were outside the normat

range.

Table 31.13a. Patients with Increases in Creatinine Qutside of Nonnal Range

Patient Treatment Age - Sex: ] ‘Baseline Value | Terminal Value
(59/5210/Hamris Placebo 66 F 1.0 1.7
232/5158/Serfer 320 mg _ 50 M 0.9 1.9

Note: Normal range = 0.6-1.5 mg/dL

Patient 59/5210/Harris had normal creatinine values at Visit 1 and at randomization. The terminal visit
result was 1.7 mg/dL. Patient 232/5158/Serfer had normal creatinine values at Visit ! and at
randomization. At terminal visit, the creatinine was 1.9 mg/d . This change was not associated with an

increase in BUN.

Twenty patients had a > 20% increase or decrease from baseline in potassium. Eighteen of the
changes were within the normal range. Two changes were outside the normal range and are shown in Table
31.13b. The changes are not clinically relevant.

Table 31.13b. Patients with Increases in Potassium Qutside of Normal Range

Patient Treatment Group | Age 1 - Sex - | Baseline Value .:| Terminal Value
508/5517/Lewin 20 mg 61 M 4.4 3.2
448/5430/Neutel 160 mg 74 F 4.0 3.5

Note: Normal range = 3.5 - 5.

3 mEgq/L

Six patients {table 31.13c) exhibited a >150% increase in SGOT or SGPT from baseline and they
were also outside the normal range. Changes occurred with both placebo and valsartan.
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Table 31.13c¢. Patients with Increases in SGOT or SGPT Outside of Wormal Range

st

Patient | _Treatment Group:i} -» -~ 8ex &A% Baseline Value = 2T ermitnal Vilue
574/5409/Fagan Placebo 56 M 23 (SGOT)

14 (SGPT) 406
261/5223/Lewin Placebo 4] F 34 (SGOT) 122

36 (SGPT) 134
686/5527/Serfer 80 mg 4] F 16 (SGOT) 114

15 (SGPT) 184
025/5019/Gray 160 mg 53 F 15 (8GOT) 31

14 (SGPT)* . 38
209/5567/Hilty 160 mg 45 F 16 (SGOT) 42

11 (SGPT)* 36*
Teble 31.13¢. {con’t) Patients with Increases in SGOT of SGPT Qutside of Normal Range
-Patient ' Treatment Group 3| »:Age . 3] “3iSexwn~BaselinoVahie ¥ ¥ Werminal Vaine 7
270/5225/Lewin 320 mg 47 M 19 (8§GOT) 51

28 (SGPT)* 56* \
569/5406/Fagan 320 mg 50 M 42 (SGOT)* 71+ i

58 (SGPT) 167 L

*Included for comparison only.
Note: Normal range = 0 - 40 wL (SGOT); 0-45 wL (SGPT)

Four patients exhibited a > 300% increase from baseline in CPK sz these were also outside the
normal range. All of the changes occurred in patients receiving valsartan as illustrated in table 31.13d. For
patients #5567, #5354 and #5003, the investigator indicated that the increases were exercise related. For

patient #5115, a repeat lab showed a much lower value (although this repeat lab was not
data).

Table 31.13d. Patients with Increases in CPK Outside of Normal Range

included in the

Patient Treatment Group ccAge 1§ "Sex:'v|: Baseline'Value - J|**Terminal Value :
209/5567Hilty ]6(1,“_1.& 45 F 140 1844
175/5115/Drehobl 320 mg 38 M 163 1002
003/5003/ElinofT 320 mg 41 M 55 420
500/5354/ewin 320 ) mg 51 F 55 255

Note: Normal range =0 - 174 L (male) 0 - 140 wL (female)

Protocol 50. Randomized, Double-Blind, Placebo-Controlled, Optional Titration, Paralle} Group Trial

Comparing Valsartan to Lisinopril and Piacebo in Patients with Essential Hypertension
(April 26, 1994 - February 14, 1995)

Protocol

Design

This was a multi-center, randomized, double-blind, placebo controlied, oftional titration, paralle)-
group trial in patient with a history of essential hypertension. The study included a 2 - 4 week single
blind placebo followed by randomization to a 12 week double-blind treatment period. The primary
objective was to determine the efficacy, safety, and tolerability of valsartan (80 mg OD potentially titrated
to 80 mg BID or 160 mg OD) compared tc Lisinopril (10 mg OD potentialiy titrated to 20 mg OD) and

placebo.

During visit 1 (week -4), patients with a mean siDBP z 95 and < 115 mmHg were eligible to enter

the placebo run-in period. At visit 2 (week -2 or 0), patients were randomized to double
they were 21 - 80 years of age, had mean siDBP 295 mmHg and < 115 mmiHg at visits

blind treatment if
1 (screening) and

2 (randomization) and the difference in mean siDBP between visits | and 2 was 5 10 mmHg. Patients were
excluded if they had a history of CHF, angina, pregnancy, malignant hypertension, 2° or 3° heart block,

either Ml or hypertensive encephalopathy or CVA within the previous 6 months, hepatic

disease, renal

disease, IDDM, poorly controlled NIDDM or any severe or life threatening disease (a complete list of
exclusion criteria is in volume 1.122, page 283). Randomization was stratified by age. The treatment
groups included: placebo, valsartan 80 mg once daily ( 2 different groups) and Lisinopril 10 mg once.daily.
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At visit 3 (week 4), patients with a mean su.DBP < 90 mmHg or symptoms of orthostatic hypotension
continued to receive their initial treatment for an additional eight weeks. Patients with a mean siDBP > 90

mmHg and no symptoms of orthoststic hypotension were titrated in the following manner for an additional
eight weeks:

valsartan 80 mg OD —» titrate to — valsartan 167 mg OD
valsartan 80 mg OD — titrate to — valsartan 80 mg BID
Lisinopril 10 mg OD — titrate to — Lisinopril 70 mg OD
placebo OD -» titrate to = placebo OD.

Patients had visits at weeks 8 (visit 4) and 12 (visit 5) post-randomization. At all visits, all blood pressure
measurements w-re taken three times in the sitting position, and once standing. Table $0.1 lists the
procedures performed during the study.

Table 50.1. Flowchart Of Procedures.

N « <] -Washout-¥| -+ Run-In/*«#{ -4 -Double-Blind Treatment Period - -
Visit [ ) 2 3 4 5
Treatment Week -6/-4 -4/-2 0 4 8 12 }‘
Complete History/ X Y
Physical Examination
Interim/Final X X X X
Physical Examination
Blood Pressure and X X X x X
Pulse Rate!
Randomizatior X
TitrationZ X
12-Lead ECG X
Chest X-Ray3 X
Safety Laboratory Tests? X X X
Serum Pregnancy Test> X X X X X
Adverse Experiences X X X X
Concomitant Medications X X X X X
Dispense Trial Medication X X % x
Termination Sheet x6

ook place between 7 am and 10 am (i¢., 11 to 14 hours after the last dose of triail drugs)

20n|y if mean sitting DBP 2 90 mmHg and no signs or symptoms of orthostatic hypotension
3’{-ray within 1 year prior to Visit 1

4Blood was drawn and urine obtained in the fasted state (hematology, blood chemistry, urinalysis)
Sif patient was a femate of child-bearing potential

$0r sooner if premature termination o< “urved

The primary efficacy variable is the change in mean sitting diastolic blood pressure mean siDBP
from baseline at endpoint. The primary analysis is an intent-to-treat analysis. The secondary efficacy
variable is the change in mean sitting systolic blood pressure from baseline. Other variables to be analyzed
include the change in standing diastolic and systolic blood pressures, sitting and standing pulse and
weight.

A total of 720 completed patients (180 per treatment arm) wzre planned in the protocol. The
treatment difference of 3 mmHg in mean sitting diastolic blood pressure was utilized as tae minimum
treatment difference to be detected to be statistically significant with 90% power, assuming a standard
deviation of § mmHg. Bonferroni's multiple comparison procedure was utilized to maintain an overall
significance level < 0.05.

Blood pressure and pulse were analyzed at visit 3 (Week 4 after randomization), and blood
pressure, pulse, and body weight were analyzed at visit 5 (Week 12 after randomization) and at the
endpoint by means of a two-way analysis of covariance model with treatment and triai center as factors and
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the baseline (pre-dose measurement at the randomization visit) as a covariate. Both treatment-by-center and
treatment-by-baseline interactions are included in the model. The set of patients to be analyzed at each
timepoint consisted of all randomized patients at that timepoint. The last post-baseline measurement of
=ach patient carried forward is the endpoint measurement of that patient. The analyses at the endpoint is
the primary endpoint.

A successful response in the control of mean sitting diastolic blood pressure was defined as a mean
sitting diastolic blood pressure < 90 mmHg or a 2 10 mmHg decrease from baseline.

Results - Efficacy

A total of 842 patients were enrolled at 38 centers in this tria). OF the enrolied patients, 734
patients were randomized at Visit 2 into the double-blind treatment period and 644 patients completed the
trial. Ninety patients were discontinued prematurely during the double-blind period. There were 71
patients included in the primary efficacy analysis at endpoint, 734 patients in the adverse experience
evaluation, and 700 patients in the safety laboratory evaluation. Table 50.2 outlines the disposition of
patients throughout the trial and the number of patients available for other types of analysis.

Table 50.2. Patient Disposition

|

Number of patients - | “Placebo - | <Valsartan | * Valsartan 64 - +Liymopril o $iTotal |

‘ R EEE T ‘?801!6030_]2}_‘ 80 OD/BID {{ “510/20 OD*»f $5i - o..
Enrolled { Visit 1) - - - - 842
Randomized (Visit 2) 183 177 187 187 734
Completed (Visit 5) 148 157 170 169 644
Discontinued prematurely during
double-blind period
Total 35 20 17 18 90
For adverse experience 14 3 8 7 32
For abnormal laboratory value 0 1 0 0 1
For unsatisfactory therapeutic response 12 8 6 3 29
Other 9 8 3 8 __28
Primary efficacy analyses
Endpoint 183 177 187 187 734
Visit 5t 153 162 172 172 659
Assessahle patients 163 157 174 171 665
Safety analyses
Adverse experience evaluation 183 177 187 187 734
1.aboratory tests* 169 168 184 179 700

t:  Fificen prematurely discontinued patients who came to Visit 5 carlier than the scheduled visit designed in the

protocol had blood pressurc measurements at Visit 5. They were included in the visit § analysis.
»:  The patients counted were those who had a valid baseline value and at leest one valid post-baseline value.

Remographics

Tables 50.3a, 50.3b and 50.3¢ lists the demographic distribution of patients randomized in study
50. There is a similar distribution between treatment groups based on age, race and sex. Patient ages
ranged from 24 to 83 years (mean age = 54 years). Approximately 80% were Caucasian and 60% male. No

statistically significant treatment differences were found with respect to any of the demographic and medical
history variables.

Table 50.3a. Demographic Distribution Of Patients In Each Treatment Group.

Treatment N - Sex oo e TN Race

Male - Female i .. -White 4] “x:Black - |- -Other
Placebo 183 114 (62%) 69 (38%) 148 (81%) 28 (15%) 7 (4%)
Va'sartan 80/160 0D | 177 106 (60%) 71 (40%) 148 (84% 22 (12%) T (4%)
Valsartan 80 OD/BID | 187 114 (61%) 73 (39%) 153 (82%) 26 (14%) 8§ (4%)
Lisinopnl 10/20 OD 187 112 (60%) 75 (40%) 148 (79%) 27 (14%) 12 (6%)
Total 734 446 (61%) 288 (39%) 597 (81%) 103 (14%) 34 (5%)
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Age, Weight And Height (All Randomized Patients

Table $0.3b. Summary Statistics O

g R ] i AR et 5 AMean GRSIDY e BRI

FTreatment | i ~Age (yearsy ]~ -Weight-(ibs.) * |~ Height (inches
Placebo 183 54.03 (£11.78 204.10 (+39.48) 67.78 (+3.81)
Valsartan 80/160 OD 177 | _$3.40 G:11.07) | 19902 (443.12) | 67.39 (34.33)
Valsartan 80 OD/BID 187 53.43 (£11.06) 201.44 (+43.56) 67.84 (+4.23)
Lisinoprii 10/20 OD 187 53.86 (+10.71) 198.50 (+45.20) - 67.58(24.27)
All 734 | 5370 (x11.14) | 20077 (+42.88) 67.65 (+421)

Table 50.3¢. Baseline Mean Blood Pressures

Treatment group N 1 ~‘Mean siDBP - {330 o
Placebo 183 100.93 (+4.37) 154.Lw4.39)
Valsartan 80/160 OD 177 100.81 !+4.4l) 153.65_@4.95)
Valsartan 80 OD/BID 187 101.66 (+4.83) 154,27 (£14.99)
Lisinopril 10720 OD 187 100.99 (+4.45) 153.93_(__'4;14.94)

Table 50.4 shows the change in mean siDBP at endpoint, visit 5 and visit 3. Table 50.4a shows
the relative mean change from placebo. There is a significant difference in all of the active treatment groups
compared to placebo.

Table 50.4. Change In siDBP At Visit 3, Visit 5 And Endpoint (all randomized patients).
[from volume 1.121, p. 167)

VI. ALL NANDOMIZED PATIENTS (MITHIN-TREATHEHT AMALYSIS FOR MEAN SITTING DIASTOLIC BLOOD PRESSUME)

NEANS (5.0}
P
TIREPDINT TREATHENT L} BASELINE 14 [< E P-VALVE
ERDPOINT FLACEBO 183 188.93 14.37) 98.91 (B.%e) 2.9 (7.9} <h.0hlw
VALSARTAN 38/240 OD arr 108,31 14.4)) 95.03 8.2%) 7. 7F {7.95) <t 001
VALSARTAN &0 OD/BID 1a7 101.64 14,03} 235,23 1.9 ~8.43 (7.05) <h.001s
LISINOPRIL 10/2¢ DD 187 100.9% (4.45) 91.11 (0.68) ~%.88 (7.231 <&.00)0%
VISIT § PLACERD 153 180,85 (450D 9732 (BT} =253 17,800 <b.001v
VALSARTAN 84/140 00 P 100.62 (4.30) vZ.20 (7.35) ~8.42 (7.31) <4.001u
VALSARTAM 98 OD/RID 1re ANL.0% [4.47) 92.75 18.43) 8. 74 16.87) <. Ml
LISINOPRIL 14/20 0D 17z 100,98 {4.30) .5t (A.m) =38.33 16.87) <b.0ns
vISIT 3 PLACERO 18 193 14.37) 97.81 (T.89) 3,13 (6.4%9) <§.08lw
VALSARTAN 8¢ OO 348 101.25 (4.84) .15 18.AL) =7.18 (7.4%) <), 810
LISINGPRIL 10 OD 187 18094 (4.45) 3.2 (7.9T7) =7.80 14.72) LI L
ENDPOINT VALSARTAN 89 BD->]4s BD 114 101.79 (4.40) .40 (7.0 =7.3% (8.802) <. 000
LTITAATED VALSARTAN B8 DD->80 BID 124 102,92 (E.04) 25.62 (9.20) =T.3% 170" <§.8810
PATIENTS) .
ENDPOINT PLACERD 183 100.88 (4.34) $7.57 15.68) ~3.31 17.A3) <$.B0lr
(ALL ASSESSASLE VALSARTAN 857140 OP 157 100.78 (A 15) 2.9 11.78) =7.88 17.23} <0, 0010
PATIENTS} VALSARTAN 88 DD/BID 174 101.76 (4.83) 5,13 18.%%) ~8.43 (747} <§.801%
LISINGPRIL 14728 OO m AR 4.} 96.93 (8.72) 2026 (7.130) <4.801»

» INDICATES STATISTICAL STGNIFICANCE AT THE 4.25 LEVEL 1#<8.05}.

Table 50.4a. Relative Mean Change From Placebo At Endpoint For siDBP (placebo - active therapy).

“Treatment Placebo Subtracted Change in mean siDBP -~ /|
Valsartan 30/160 OD -4.85 mmHg
Valsartan CD/BID -5.51 mmHg
Lisinopril -6.96 mmHg




NDA 20-665 Medical Review 10/4/96 74

Titere was no significant difference between once a day and twice a day vaisartan dosing (vol. 1.121, p.
165; 160 mg OD vs. 80 mg BID). At visit 3 (week 4 prior to titration), both valsartan treatment groups
were combined in the analysis. There was a significant difference in mean change in siDBP betwee::
valsartan and placebo (vol. 1.121, p. 164; least square stirtes p < .001) after 4 weeks of therapy.

Table 50.5 lists the mean change in siDBP a. * « °, 5 and endpoint based on demographic
variables. At endpoint, the treatment effect of blacks wa - .cer than whites, females was greater than
males and patients > 65 was greater than patients < 65 yews of age. Within a demographic group, OD
versus BID dosing was not different.

Table 50.5. Relative Mean Change In siDBP (mmHg) Based On Demographic Variables. (active therapy -
lacebo) ffrom vol. 1.121, table 8.1:20) '

sIDBP (< 65) N [ visit3 9| N Visitd ] N 9| Visits -] 'N_] -Endpoint
Valsartan 80/1600D | 146 | -3.06 | 140 | 418 | 131 | 48 | 14c 4.5
Valsartan 80/160BID | 157 | -3.78 | 153 | %17 | 145 | 5.t 157 | 531
Lisinopril _ 155 | 403 | tav | 532 | 333 | 645 | 155 | -6.45
SiDBP (2 65) N | Vist3 | N-_{-visita | N | Visits ] N_| Endpoint
Valsartan 80/1600D | 31 | -591 | 31 | 674 | 31 | -543 | 31 6.47
Valsaran 80/160BID | 30 | 705 | 25 | 742 | 27 | -585 1 30 |  .649
Lisinopril 32 | 767 [ 31 | 96 | 29 | -864 | 32 | 937
SIDBP (male) N_| Visit3 | N.-| Visitd | N | Visit5 | N _| Endpoint
[ Valsanian 80/1600D_| 106 | 226 | 103 | -448 | 97 | 415 | 106 | 4.4
Valsartan 80/160 BID | 114 | 406 | 110 | -532 | 102 | 493 | 114 | -5.03
Lisinopril 112 | 408 | 106 | 578 | 104 | 65 | 112 | -6.68
siDBP (female) N_| Visit3 | N | Visita | N-| Visits | N | Endpomnt
Valsertan 80/1600D | 71 | 562 | 68 | -488 | 65 | -601 | 71 -5.9]
Valsartan 80/160BID | 73 | -483 | 71 | 581 | 70 | -561 | 73 -6.26
Lisinopril 75 | 562 | 72 | 646 | 68 | -726 | 75 -7.38

{_siDBP (Caucasian) N | _Visit3 |~N | Visita | N Vist5 | N | Endpoint

Vaisartan 80/1600D | 148 -3.49 144 -4.55 137 -4.02 148 -4.05

Valsartan 80/160 BID | 153 -3.99 148 -5.42 143 -4.53 153 -4.54

Lisinopril 148 | 442 | 143 | 576 | 141 | 58 | 1a8 -6.3
siDBP (Black) N [ Visit3| N | Visitd | N - Visits | ‘N |_FEndpomt
Valsartan 80/1600D | 22 | 327 | 20 | 348 | 18 | -823 | 22 19
Valsartan 80/160BID | 26 | -597 | 25 | 526 | 23 | 852 | 26 |  -8.09
Lisinopril 27 | 633 | 24 | 684 | 21 | 1124 | 2~ 9.8
SiDBP (Other) N | Visit3 5| N Visita | N _| Vists .| N | Endpoint
“alsartan 80/1600D | 7 | 467 | 7 8.1 7 905 | 7 29.05
Valsartan 80/I60BID | 8 | 519 | 8 | 78 | 6 | -698 | 8 -6.98
Lisinopril 12 | 436 [ 11 | 927 [ 10 | -1092 [ 12 |_-1092

Table 50.6 shows the change in siDBP at each visit for those patients who had their dose titrated
at visit 3. Doubling the dose resulted in an additional decrease of 3 - 4 mmHg in siDBP in the vaisartan
and Lisinopril treatment groups. In this group of patients, there was no difference in the effect of once a day
dosing versus BID dosing. Approximately 65% of the valsartan patients had their dose titrated.

Table 50.6. Mean Change In si DBP For Patients Who Had The Dose Titrated

u L Rvisitd - R aieiaie 4t e Mitviges - Endpoint
N_ | Mean |- N | Mean |/N:|:Mem | N | Mean
Placebo 142 -1.5 141 -3.4 129 | -253 | 142 | -2.01
Valsartan 80 --> 160 OD 114 -3.67 112 -1.44 104 | -7.52 1114 -7.1 |
Valsartan 80 OD --> 160 BID | 124 -4.02 124 | -787 | 116} -7.71 | 124 | -7.30
Lisinopril 1(+20 OD 120 -4.95 119 -8.66 116 | -86 | 120 -8.39

Table 50.7 shows the mean change in siSBP from baseline at visit 3, visit 5 and endpoint. Table
50.7a shows the reiative mean change from placebo.
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Table 50.7. Change In siSBP At Visit 3, Visit 5 And Endpoint (all randomized patients}.
{vol. 1121, p. 173)

VI, ALL RAMDONIZED PATIENTS (WITHIN- .EATAENT ANALYSIS {OR MEAN SITTING SVITOLIC BLO0D PRESUME?

WEARS (3.D.)

TINEPOINT TREATHENT " iy oY CRANGE PVALUE

ENDPOINT ruACERo m 184,13 124.8) 153,78 1.7 -8.77 t12.8} 0. 400
VALEARTAN 88/140 0D 177 153.64 (15.9) 16 o6 (16.4) -9.08 (13.7} <§. P10
VALSARTAN 8¢ 0O/BID 187 154.27 (14.9) 145.22 (19.2) +9.05 (13,9} <b.9030
LISINOPRIL 18/2# DD wr 155.93 134.9) 141.80 (36.3) -12.18 [12.4) <p.001n

VISIT § PLACESD 15 155.61 (13.9) 152.86 (16.2) -1.55 112.1) a1l
VALSANTAN 807144 00 162 155.20 (2492 183.33 (15.2) «9.8% (13.5) <o.81
VALSARTAN 8¢ 0D/BID 17 18589 (245} 144,14 (18.3) «8,44 (13.4) <9.0818
LISINOPRIL 38724 OO 171z 15357 {14.3} 143,03 (15.5) -12.38 2.1} <s.0810

vIsIT 3 PLACTNO 13 154.13 (14.4) 153.55 (7.0} -8,77 112,85} T
VALSARTAN A8 00 [y 155,97 (14.9) NS85 114.9) -5.32 111.0) <. 9010
LISINGARIL 13 OO 167 155.4° (14.9) 104,98 (17.2) -8.94 (13.5) <h.o01e

ENCPOINT VALSARTAN S8 OB-3168 D0  33% ES.5Y 114.7} 266,08 (1.8} “9.4% (13.9) <p. 001

(TTTRATED VALSARTAN A2 0D-388 BID 124 CU3.01 {1e.9) 147,40 (19.1} -8.45 (12.7) <3. 0810 b

PATIENTS)

NDPOINT PLACERG 148 154,19 (14.5) 153.50 7.9 -0.89 (12.4) .47 '

TALL ASSESSABLE VALSARTAN 887168 OD 157 153.57 (14.8) 144,05 {15.4) -9.52 (53.1) R

PATIENTS) VALSARTAN 8¢ OO/BID 174 154.08 €147} 144,58 (18.3) -9.54 1.3.5) <0.001s
LISINOPRIL :8/28 0O m 153.42 (14,5} 141.17 (16.1) -12.2¢ 12.8) <s.001n

n IMDICATES STATISTICAL SIGNIFICANCE AY THE e.05 LEVEL (p<i.05).

Table 50.7a. Relative Mean Change From Placebo At Endpoint For siSBP {placebo - active therapy).

[ Treatment Grou Placebo Subiracted Change in mean siDBP
Valsartan 80/160 0D -8.31 mmHg |
Valsartan OD/BID -8.28 mmHg
Lisinopril -11.36 mmHg

The mean pulse at endpoint changed by 2.8, 1.45, 1.11 and .71 beats per minute from baseline for
placebo, valsertan 80/160 OD, valsartan 80 OD/BID and Lisinopril 10720 OD respectively. A between
treatment analysis suggests a significan: difference in mean change in pulse between placebo and valsartan
OD/BID (vol. }.121, p. 182; p = .033). This difference is not clinically relevani.

Table 50.8 lists the response rates for each treatment group at endpoint. There is no difference in
response rates between active treatment groups. All active treatment groups showed a significant increase

in response rate compared to placebo. The response rate for placebo was 21%. The active treatment
response rates ranged from 44 - 57%.
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Table 50.8. Response Rates (from volume 1.121, p. 193)
V._ALL Ranckmiaed Patienxy a) brdooiny
Satynen-Irestaent Comper Lagn Ireatgpent 1 Irsataant 2 P-value
{Treatment 1 vs. Trestmnt 2) n [] n ] X {Betueen-Treatawnt )
. n mn %07 » " nn «0.001*
::ﬁ:: 3’&‘.?.‘.’3 :. :g:g " wr 0.4 » " 2.9 «0.001*
LISINRIL 10726 O ve. PLACESO 14 wr sr.22 » n nn <0,001*
mamEen  wlMenUEE R W sk ow oW wm iy
Mngrediedrdti . VALIARTAS M0yh0 © - w? Privrs » " “.er 9.380

b

A Succesaful Response is defined as o treugh seen sitting disstelic blesd preusire < 90 sty or & 2 10 wnilp decreass cempared te basei ing.

* indicates a stetistical signiticance at the 0.023 Loveil {P-vgluw < 0.025),

Safety

The safety database includes all patients randomized. Both valsartan treatment groups, once a day
dosing group and the BID dosing groups, start with valsartan 80 mg OD. In the summary of safety
information, the valsartan 80 mg data included information from the OD and BID dosing groups. Both the
valsartan and Lisinopril treatment groups include multiple dose regimens of active therapy.

Table 50.9 list the number of patients included in the clinical and laboratory safety analysis and
the number of patients discontinued for adverse events.

Table 50.9. Patient Disposition

______

Randomized (Visit 2)

Completed (Visit 5) 148 157 170 169

Discontinued prematurely during
double-blind period

For adverse experience 14 3 8 7 32

For abnormal laboratory value 0 1 0 0 1

| Safety analyses

| Adverse experience evaluation 183 177 187 187 734

Laboratory tests+ 169 168 184 179 700

t: Fifteen prematurely discontinued patients who came to Visit 5 earlier than the scheduled visit designed
in the protocol had blood pressure measurements at Visit 5. They were included in the visit 5 analysis.
*.  The patients counted were those who had a valid baseline value and at least one valid post-baseline value.

Deaths
There were no deaths during the double blind portion of the study. Patient 274/5197/Ginsberg
(placebo) died 19 days after completing the study secondary to a CVA.

Table 50.10 list the patients discontinued secondary to adverse events.
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Table 50.10. List Of Patients Dlscnntmued Due To Adverse Events (clinical or laboratory).
[ Tresment [ Investigator -~ Patient #%ce -+ Sex |7 Age |tViali | %A dverse Bxperitnoe - |
| Valsartan Bloom 12615094 F 52 3 Bone metastases
80 mz OD
Burch 148/5108 F 438 5 Headache
Burch 153/5114 F 48 3 Shortness of breath
roley 463/5330 M 47 5 ] Rash
Hilliard 704/5519 M 65 3 Tiredness
Lahvis 296/5209 M 42 4 Congestion
Drainage
Lightheadedness
Ryan 804/5575 F 70 3 Headache
Spangenthall 957/5693 M 47 3 Headache
Tingling in arms
Surath 1129/5829 M 43 5 Elevated SGOT/SGPT
Surath 1140/5839 M 56 3 Exertional chest pain
Valsartan Stoltz 068/5050 M 51 4 Back pain
160 mg OD
Valsartan Lahvis 294/5210 M 52 4 Headache
80 mg BID
Lisinopril 10 Blumenthal 1029/5751 M 72 3 Headache
mg OD Shortness of breath
L Lightheadedness
LCarimini 008/5006 M 51 5 Dry cough
Carr 443/5961 F 40 4 Chest pain
Ginsberg 27:/5190 F 52 3 Preductive cough
Lahvis 286/5204 F 43 4 Nausea
Dizziness
Flushing
Fever/Chills
Achy feeling |
Lisinopril 20 Graff 588/5646 F 46 4 Fatigue
mg OD
Surath 1133/5848 M 68 4 Dry cough
Placebo Bloom 125/5093 M 60 3 Headache
Blumenthal 694/5497 F 70 4 Headache _
Foley 459/5339 F 65 4 Vomiting
Garland 236/5178 M 65 5 Pneumonia
Garland 242/5174 M 55 3 Headache
Graff 1221/5901 M 50 4 Pain flank
Hiliiard 728/5518 F 72 3 Fatigue
Nausea
| Holtzman 397/5284 M 57 4 Hezduche
Kirkegaard 031/5023 M 50 3 Inguinal hernia
Kirkz 034/5027 I3 43 4 Urticaria
Mersey 597/5428 M 60 3 Headache
McGuire 322/5233 M 52 5 Impotence
Ryan 789/5564 F 47 4 Head pressure
Sperling 512/5368 M 55 3 Chest pain
Shortness of breath
Tingling in left hands

Patient 153/5114 was a 48 year old female (valsartan 80 mg once daiiy) who on the day of
randomization received double-blind medication at approximately 10:00 am. At approximately 14:00 she
experienced feeling sedated and from approximately 17:00 to 18:00 she experienced shormess of bresth and
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s dry cough. By 21:00 she was recovered and took her evening dose without incident. The next moming
she took a dose 2t 9:00 am and experienced shortness of breath which appeared and resolved within several
hours of that dose. Her blood pressure was taken at the site, it was noted to be 130/80 mmHg (blood
pressure at screening was 161/102 mmHg, and ai rendomization was 153/98 mmHg). At 12:00 she again
experienced silortness of breath, this time accompanied by chest tightness. She took the evening dose at
approximately 21:00 and at approximately midnight called the investigator complaining of asthma-like
sympioms. She was seen at the site the next day, blood pressure was 130/86 mmHg. As a result of these
events, the investigator discontinued the patient from the trial. The patient had no prior history of asthma.
Concomitant medications consisted of simvastatin and estradiol. A chest x-ray report written approximately
two months prior to the patient's screening for the trial noted the pulmonary vasculature as centrally
congested and the presence of mild interstitizl lung disease thought to represent interstitial edensa. The
investigator stated he had discussed the report with the patient's cardiologist ~nd neither of them felt the
patient had congestive heart failure. The investigator also noted the patient had a similar event when
receiving therapy with enalapril.

Patjent 1129/5829 was a 43 year old male (valsartan 80 mg OD) who entered the trial with
screening SGOT and SGPT levels of 35 U/L and 76 U/L respectiveiv (normal range: SGOT 0-40 U/L,
SGPT 0-45 U/L). LDH and alkaline phosphatase levels were within the normal range. At randomization,
SGOT and SGPT levels were 44 U/L and 97 U/L (randomization criteria: SGOT < &0 U/L: SGPT <90
U/L). A repeat obtained approximately one month later at the next scheduled trial visit showed levels for
SGOT and SGPT of 40 U/L and 92 U/L respectively. At the next scheduled trial visit levels for SGOT
and SGPT were 52 U/L and 118 U/L respectively. As a result the investigator discontinued the patient
and performed a hepatitis screen. The hepatitis screen was negative, repeat values obtained eight days after
discontiruation showea SGOT and SGPT levels of 46 U/L and 113 U/L respectively. Repeat values
obtained approximately six weeks later showed SGOT and SGPT levels of 50 U/L and 96 U/L
respectively. LDH and alkaline phosphatase levels did not fluctuate significantly from screening values
during the trial. The patient reported itching which resolved after five days of treatment with moisturizing
cream and musculoskeletal rib pain for which he took acetaminophen during the double-blind period of the
trial. No other concomitant medications were reported by the patient during the trial. The patient claimed
he did not drink alcohol. No etiology was identified for the elevated SGOT and SGPT values.

Patient 459/5339 was 4 65 year old female (placebo) who five days after starting double-blind
treatment reported experiencing severe intermittent diarrhea. The diarrhea continued for approximately one
month during which time the patiznt also reported an episode of vomiting which lasted for one day. Thirty-
nine days after randomization she reported severe vomiting and was treated in an emergency room with an
injection of prochlorperazine; diagnosis was esophageal spasm. Laboratory work conducted in the
emergency room showed the patient's SGOT level as 83 U/L (range 15-37 U/L) and LDH as 192 UL
(range 1C0-192U/L). Laboratory values obtained by the investigator four days later showed levels for
SGOT as 82 U/L (range 0-40), SGPT as 102 (range 0-45) and LDH as 203 U/L (range 0-240). Baseline
values were: SGOT- 20 U/L, SGPT-15 U/L and LDH-196 U/L respectively. Niacin was taken
concomitantly during the trial for hyperlipidemia. As a result of the patients adverse experiences, the
investigator discontinued treatment with trial medication and niacin. The investigator commenteg that the
patients symptoms were consistent with possible liver toxicity most likely caused by the niacin. He also
noted the patient had a previous adverse experience with niacin therapy. Subsequent to discontinuation
from the trial the patient revealed she was also taking fluoxetine, alprazoiam and temazepam for anxiety and
depression.

Patient 236/5178 was a 65 year old male (placebo) who fifty-seven days after randomization
presented to an emergency room complaining of shortness of breath. A diagnosis of acute hypertensive
crisis with blood pressure of 240/140 mmHg was made in the emergency room. Radiological evaluation
done in the emergency room showed a left upper iobe process for which the patient was admitted to the
hospital. The patient was treated with 1.V. ceftrioxone and p.o. clenidine, and nifedipine. Blood pressure
was controlled within 48 hours after admission. 1.V. cefirioxine was administered for four days as treatment
for pneumonia, the patient was then discharged in stable conditinn.

Table 50.11 lists the patients who experienced serious adverse events but were not discontinued
from the trial.
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Table 50.11. Patients With

Serious Adverse Even

10/4/96

ts That Did Not Leads To Discontinuation.

79

tment__| Investigstor | -Pationt# iqsBox 1¢} srAgn .} - W, 0 ok
alsartan Ruif 3475247 M 62
0 mg BID
Waks 1197/5896 F 74
isinopril McGuire | 317/5227 F 44 5 rJteﬁne fibroids
10 mg OD
[Placebo Reed 490/5351 | M 53 S [Umbilical hernia
There did not appear to be an increased incidence of orthostatic blood pressure’ changes in patients

receiving valsartan compared to placebo (NOTE: Standin

minutes).

g BP was measured afier the patient stood for 2

The overall incidence of adverse events ranged from 58.3% to 63.4% in the treatment groups

(NOTE: no distinction is
down by low or Fgh dose,

events (table 50.12.). Table 50.12 Jists adverse events that occurred with a frequency greatsr than 3%.

Table 50.12, Incidence OFf M

ost Frequently Reported (In = 3%

Of Patients Advgrsc Ex 'ence_s

made between OD and BID valsartan dosing). When the incidence rate is broken
the high dose of valsartan and Lisinopril had a greater incidence of adverse

)

'

Valsartan oo ovns oo winiee Listnoprll s Placebo
80 m 160mg | AllDoses] 10mg | 20mg All Doses | Ali Doses
N (%) NEe) | N~ N -l N 4 NGO N %)
Total Patients | 364 (100) | 238 (100) | 364 (100) | 187 (100) | t20(100) [ 187(100) 183 (100)
Witk AEs 165 (45.3) | 117 (49.2) | 228 (62.6) | 85 (45.5) | _60(50.0) 109 (58.3) | 116 (63.4)
Headache 44 (12.1) | 30(12.6) | 68 (18.7) | 16(8.6) | 11(9.2) 23 (12.3) 41 (22.4)
Infection Viral 19 (5.2) 81341) 26(7.D) | 2(1.1) 3{2.5) 5(2.7) 8 (44)
UR] 9(2.5) 13¢5.5 | 21(58) | 7(3.7) 35(4.2) 12 (6.4) 8 (4.4)
Fatigue 3(2.2) 6(2.5) 14(3.8) | 527 4(3.3) 7(3.7) 4(2.2)
Pain Back 3(2.2) 7({2.9) 14(3.8) | 5(2.7) 4(3.3) 8(4.3) 6 (3.3)
Diarrhea 8(2.2) 6(2.5) 13 (3.6) | 3(1.6) 5(4.2) 7(3.7) 5(2.7)

{ Coughing 8(2.2) 417 12(3.3) | 12(64) | 6. (5.0 17 (9.1) 3(1.6)
Dizziness 9(2.5) 3(1.3) 12(33) | 5(2.7) 6 (5.0) 10 (5.3) 6 (3.3)
Sinusitis 6 (1.6) 7(2.9) 12(33) | 8(4.3) 2(1.7) 10 (5.3) 5(2.7)

Coughing occurred more frequently in the Lisinopril treatment group compared to valsartan and placebo.

Table 50.13 lists the

Table 50.13. Adverse Events With An Incidence Of 2 1%

adverse events that occurred in 2 1% but S 3% of the valsartan patients.

And € 3% In The Valsartan Treated Patients.

Adverse Event “Valsartad N <364 | T Lisinoprl N = 187 71~ PlactboN =183
Allergic Reaction” 4(1.1%) 0 0

| Edema Drependent 4(1.1%) 0 2(1.1%)
Edema Peripheral 4(1.1%) 4(2.1%) 2(1.1%)
Fatigue 14 (3.8%) 7 {3.7%) 2 (1.1%)
Injury 4(1.1%) 1 (.5%) 2 (1.1%%)
dyspepsia 6 (1.6%) 6(3.2%) 3 (1.6%)
pain abdominal 9 (2.5%) 4(2.1%) 4(2.2%)
periodontitis 5 (1.4%) 2(1.1%) 3 (1.6%)
infection viral 26 (7.1%) 5(2.7%) 8 (4.4%)
arthralgia 5 (1.4%) 5(2.7%) 4 (2.2%)
cramps muscle 4(1.1%) 1 (.5%) 0
pain arm 8(2.2%) 3(1.6%) 2 {1.1%)

? patients were judged to exhibit a clinically significant posiural decrease in blood pressure as measured from the
sitting to standing position by showing cither a) a decrease of 2 10 mmHg in diastolic blood pressure and/or, b} a
decrease of 2 20 mmHg in systolic blood pressure.
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Table 50.13. Adverse Events With An Incidence alsartan Treated Patients.
FAdverse Event rr:+ 466V alsertan IS 64 18 A BTN by PIacobo N =835 -
pain back 14 (3.8%) 8 (4.3%) 6 (3.3%)
|_anxiety 4(1.1%) 1 (.5%) _1(.5%)
insomnia 4(1.1%) 2(1.1%) 2(1.1%)
bronchitis 7(1.9%) 3(1.6%) 2(1.1%)
pharyngitis 6(1.6%) 6 (3.2%) 1{.5%)
rhinitis $(2.5%) 7 (3.7%) 7(3.8%)
pruritus 4(1.19%) 4 (2.1%) 0
angioedema 1 (.3%) 0 0

(from vol. 1.121, table 9.1:2); * distinguished from allergy in the summary table

Cne patient (795/5571/Ryan) in the valsartan 80 mg dose group experienced a mild case of lip and
tongue swelling presumably due to a seafood allergy which the investigator termed angioedema on the case
report form. The patient was treated with a single dose of chlorpheniramine maleate. This event occurred at
visit 5 and is not clear that the patient received an another dose of valsartan. As a result, it is not clear that
this event was unrelated to valsartan therapy.

Table 50.14 lists the incidence within each treatment group by sex of all adverse events. The
incidence of total adverse events is consistently higher in females regardless of treatment groups. Individual
adverse evenis will be evaluated by sex in the overall summary of safety.

Table 5G.14. Incidence Of Total Advers

o Lo N OB SRR ON R R AN ) S48 EFANGE):
Total Patients 220 (100 144 (100} 112 (100) 75 (100) 114 (100) 69 (100)
With AEs 127(57.7) | 101(70.1) 58 (51.8) 51 (68.0) 67 (58.8) 49 (71.0)
The overall incidence of adverse events in valsartan treated patients was similar for black and white
patients,
Laboratory Results

Laboratory evaluations consisting of a complete blood count, blood chemistry and urinaiysis were
done at Visits 1, 2 and 5 (Weeks -2/-4, 0 and 12) following a 12 hour fast. Repeat specimens obtained for
safety purposes were excluded from the summaries. Repeat specimens obtained for verification of vaiues
possibly disrupted by improper handling of specimens were included in the summaries; improper
specimens were excluded. Occasionally, repeat specimens were analyzed at a Jocal laboratory, These
values were obtained for safety purposes and were exc'uded from the summaries.

For all laboratory variables in all dose groups, the difference in group mean and median values
from baseline to terminal laboratory did not exhibit any clinically significant trends except f~r CPK. The
mean change in CPK from baseline to the terminal visit for alt treatment groups arz listed in table 50.15.
The valsartan and Lisinopril groups are further divided by titrated dose. In patients whe received valsartan
160 mg total daily dose (OD or BID), the mean CPK increased while the mean CP.: decreased in the
placebo and Lisinopril group. The valsartan 80 mg per day cohort has a mean CPK change consistent with
the Lisinopril and placebo cohorts, If all vaisartan dosing cohorts are combined, the mean change in CPK

is 5.8 U/L.

Table 50.15. Mean Change In CPK From Baseline To Terminal Visit.
Treatment Group _Mean ' in CPK from baseline (UL) -
Valsartan OD: 80 mg -12.5

Valsartan BID: 80 m 3.7

Valsartan OD: 160 mg 26.3

Lisinopril 0D: 10 m -1.8

Lisinopril OD: 20 mg 4.7

Piacebo

6.0

b

‘}
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The laboratory data was also evaluated by the number of patients who were normal at baseline and
had an abnormality (high or low) at endpoint. Table 50.16. list some lab parameters and the incidence of
values outside the normal ranges at the terminal visit. This includes only patients who had normal values

at baseline. Compared to placebo, valsartan did not appear to have an excess amount of lab values outside
of the normal range.

Table 50.16. Percent Of Patients With Laborato: Values Outside The Normal Range.
: R B B u:vﬂm ‘Dlacthd s n
N L i s N ¥ hiﬂ R m - .;.:.-N" °
hemoglobin 352 | 3.7% 1.7% | 169
hematocrit 352 | 6.3% 0.6% | 169
| glucose 339 | 15.0% | 2.9% | 164
BUN 350 | 1.4% 0 168
creatinine 350 1 1.4% 03% | 168] 0.6% 0.6%
sodium 350 | 0.9% 06% | 168 | 0.6% 0.6%
potassium 339 | 0.6% 0.3% | 163 0 1.2%
uric acid 350 | 23% | 03% | 168 18% 0.5% h
SGOT 350 | 4.6% 0 168 | 8.3% 0 L
SGPT 350 | 8.0% 0 168 { 10.1% 0
CPK 350 | 26.6% 0 166 | 23.5% 0

Table 50.17 list the number of patients who had chenges from baseline outside specified ranges.
There does not appear to be a significant difference between treatment groups.

Table 50.17, Number Of Patients With Specified Percent Change From Baseline For Selected Laboratory

Tests,
1 - Valsartan | " Valsartan 5} .'Valsartan . | Li opril :Lisinopril | .Placebo .

: | _80mp OD | 80 mg BiD | 160.mg OD.| 4/ g i) 20 mg o+ . Total
Laboratory Tests = NG - .- N@)- ] . MOt - st 2N (%) Vi N (%)
BUN - Total Patients _120 122 108 115 168
> 50 % increase 10 (8.33) 5 (4.10) 4(3.70) | 2(3.17 7 (6.09) 6 (3.57)
Creatinine - Total Patients 120 122 108 63 115 168
> 50 % increase 2(1.67) 0(0) 1 (0.93) 1(1.59) 1 (0.87) 0(0)
Sodium - Total Patients 120 122 108 63 115 168
> 7% increase 0(0) 0 (0) 0(0) 0(0) 0(0) 0(0)
> 5 % decrease 0(0) 1 (0.82) 1(0.93) 0(0) 0(0) 1 (0.60)
Potassium - Total Patients 114 119 106 63 112 163
> 20 % increase 3 (2.63) 4 (3.36) 1 (0.94) 3 (4.76) 6(5.41) 6 (3.70)
> 20 % decrease 1 (0.88) 0 (0) 2(1.89) 1(1.59) 0(0) i (0.62)
Calcium - Tota) Patients 120 122 108 63 115 168
> 10 % increase 5(4.17) 2(1.64) 2 (1.85) 1(1.59) 3(2.61) 4(2.38)
> 10 % dec-zase 0 (0 0 (0) 1 (0.93) 0(0) 0 (0) 1 {0.60)
SGOT - Total Patients 120 122 108 63 115 168
> 150 % increase 0(0) 1 (0.82) 0(0) 0 (0) 1(0.87) 1(0.070)
SGPT - Total Patients 120 122 108 63 115 168
> 150 % increase 1 (0.83) 3 (2.46) 3(2.78) 0(0) 4 (3.48) 6(3.5T
CPK - Total Patients 119 122 109 63 115 166
> 300 % increase 0 (0) 2{1.64) 2(1.83) 0 (0) 3(2.61) 3(1.81)

Patient 632/5449/Pruitt, a 30 year old ma

le patient randomized to valsartan 30 mg OD, had a

baseline creatinine of 1.1 mg/dL and a terminal visit value of 1.7 mg/dL. The patient had no relevant
medical history and was asymptomatic at the time *he change occurred. The patient was prematurely
terminated at Visit 3 (31 days after randomization) for non-compliance; repeat laboratory was not obtained.

-
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Patient 382/5274/Wright, a 63 year old male patient randomized to valsartan 80 mg BID, had a
baseline SGOT of 22 U/L and a terminal visit value of 77 U/L. No repeat laboratory was obtained.

Twelve of the fifteen patients to exhibit a > 150% increase in SGPT, had terminal visit values
which were within normal limits. The three patients with terminal visit values which feli outside the
normal range are displaycd in table 50.18. The increase in SGPT does not appear to be clinically
significant.

Table 50.18. Pancnts With Abnormal SGPT

‘Patient . - . 2 = 2 iSexii] iBasélineWalue K54] Temiinal Value ;-
007/5005/Canm1 ansamm 80 mg O 60 M 21 53
565/5404/Grafl Valsarizn 80 g_ggm 2_|M i6 53
188/5137/Chryant Placebo 57 M gz 70

Normal range = 0 - 45 U/L

Two patients demonstrated a > 150% increase in both SGOT and SGPT which fell outside the
normal range post-baseline. These patients are displayed in table 50.19.

Table 50. l9 Patients With Abnon'nal SGOT and SGPT. N

| R I “a] IR EOT s D 1 SSGPT . v ;;_

yt reatment . “Mwu‘i “Age* -f‘--Smr :Base ] nberim o Torm 4 > 3Base | Interim ] ;l‘enn‘
86/5421/Mersey [Lisinopril20 mg | 69 M 30 101 41 26 69 | 34 |

[459/5339/F. oley [Placebo 65 { F 20 . 82 15 * 102

Normal Range: SGOT =0 - 40 U/L; SGPT = 0 - 45 U/L; * not done

Twenty -nine days after beginning treatment with Lisinopril, Patient 589/5421/Mersey developed
abdominal pain. An iaterim laborntory was performed revealing an increase in SGOT and SGPT levels.
Six days after the abdominal pain began, a hepatitis screen and repeat SGOT and SGPT values were
obtained. The SGOT and SGPT values returned to within baseline range however, the hepatitis screen
was positive for hepatitis B antigens. The patient was treated for fourteen days with omeprazole for the
abdominal pain. The SGOT and SGPT values at terminal visit remained within baseline range.

Thirty-nine days after beginning treatment with placebo, Patient 459/5339/Foley experienced
severs vomiting and was treated in an emergency room with prochlorperazine. Laboratory work conducted
in the emergency room showed the patient's SGOT level as 83 U/L; SGPT value was not obtained.

SGOT and S _PT levels at terminal visit are displayed above. Concomita. : diagnosis at Visit 1 includec
hyperlipidema, anxiety and depression, and inscmnia. Concomitant therapy .acluded niacin, fluoxetine,
alprazolam, ard temazepam. In addition to the severe vomiting, the patient also reported experiencing
severe intermittent diarrhea for approximately one month. Repeat laboratory, conducted after trial
termination by a local laboratory, returned to within baseline range.

Protocol 51. Multinational, Rundomized, Double-Blind, Placebo- And Active-Controlled, Between Patient
Trial To Determine The Anti-hypertensive Effect And To Assess The Tolerability Of Valsartan 80 Mg
Once Daily In Patients With Uncomplicated Essential Arterial Hypertension Treated For Eight Weeks.
(Dates: September 1, 1994 - February 28, 1995)

This was a multinational, randomized, double-blind, placebo- and active-controlled trial to
compare once-a-day oral administration of valsartan 80 mg, placebo or enalapril 20 mg in out-patients with
uncomplicated essential arterial hypertension.

After completion of a 2-week, placebo run-in period, patients with a mean siDBP 2 95 mmHg and
s 115 mmHg were randomized to valsarian 80 mg, placebo or enalapril 20 mg in ratio of 2:2:1
respectively. The duration of the double-blind treatment was 56 days. Figure 51.1 shows the study
outline.
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Figure S1.1. Study Outline

Wash-out Single-blind Double-blind treatment
Period placebo run-in
Randomization
J
Vis 1 2 3 4 F'malz)
Day -21 ~14 0 28” 56
Placebo Valsartan 80 mg o.d.
Enalapril 20 mg o.d.
| Placebo o.d.

b In case of mean siDBP 2 110 mmHg or mean sitting systolic blood pressure (siSBP) 2 180 mmHg, the patient
could be prematurely discontinued from the trial if deemed necessary by the investigator

or on premature discontinuation.

The sample size was determined to detect a difference of at least 3.5 mmHg in mean siDBP ‘
between valsartan 80 mg once daily and placebo. In order to achieve this, allowing for a dropout rate of 5%, |
and a standard deviation of 8 mmHg and to ensure 90% power at the 5% level of significance, it was "
planned to randomize a total of 290 patients ir. a ratio of 2:2:1 to valsartan, placebo and enalapril
respectively (i.e. 116, 116 and 58 patients respectively). It was planned that 43 centers from 3 countries
(ltaly, France and The Netherlands) would be involved.

The primary efficacy variable was the change from baseline in mean sitting diastolic blood pressure
after 56 days of thetapy. The secondary efficacy variable was the change from baseline in mean sitting
systolic blood pressure after 56 days. The other efficacy variables were the change from baseline in standing
diastolic blood pressure and standing systolic blood pressure.

Tabiz 51.1 lists the procedures performed during the study.

Table 51.1. Study Procedure:
b *‘TH!E_ “Wadh-out *{ ¥Run-in* “o - ATg]-Treatment Period’™

Procexiure - - g-Day ] 2l Juemdd o Q] 28 7856
. e ""-*"'*h ;.Ylslt- ;p\;la.i;».x:.. :,\Z,.;?M ,43% ;&ﬁ“,.iﬁf ”‘Finﬂ?’

Informed consent, personal data, X
physical exam., medical history,
concomitant diseases,
previous/current medication/non-drug
therapy
Check of inclusion criteria X X
Check of exciusion chteria X X X
Weight X X X X X
Puise rate, blood pressure X X x} X
Adverse experiences, concomitant
medication/non-drug therapy x x X X
Laboratory f.-xaminations2

_(hematology, blood chemistry, urine) X X
Trial medication d od cd C

Notes:

! In cases of mean siDBP 2 110 mmHg or mean siSBP 2 180 mmHg, the patient may be premaiurely discontinued
from the trial if deemed necessary by the investigator

2 Measurements of total creatine kinase activity were to be performed each time a patient complained of neck pain
back pain, myalgia or any other symptoms which can be related to myolysis. If the total creatine kirase activity
increased above the upper limit of the normal range, creatine kinase isoenzyme fractions were also to be
determined

3 Or in the event of premature discontinuation. * Randomization

D Capsules dispensed

C Date/time last dose of trial medication taken and amount of trial medication retumed.
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Results

Table 51.1 lists the number of patients randomized and completing the trial. Three hundred and
forty-eight patients were randomized at 43 centers in France, Italy and the Netherlands. Three-hundred and
thirty-five patients completed the study.

Tabie 81.2. Patient Dispositio

Number of Panenfs e ;}é’ﬁ%ﬂ#&l
Enrolled 373
Randomized 348
Completed 335
Discontinued Prematurely
Reasons Discontinued
Adverse experience 1 3 [ 4
Unsatisfactory therapeutic effect 1 1 } 3
Patient does not meet protocol criteria 1 1 ] 3 !
Lost to follow-up 1 0 1 2 ;\
Abnormal laboratory values 0 0 1 1 !
Total 4 5 4 13

Table 51.3 list the demographic characteristics for each treatment group. There was an equai
number of males and females with 181 males (52%) and 167 females (48%). The average age was
approximateiy 53 years. Baseline siDBP vas similar among treatment groups. There were only 5 non-
Caucasian patients enrolled (3 Blacks, 1 Asian. 1 Other),

Table 51.3. Demographics

Treatment Group N { -Baseline siDBP | ..o @HaiSex o amdees] < 2

N B T Celemale ]t IR e
valsartan 80 mg 137 101.234.5 65 72 53.1112.4
placebo 142 101.8+4 4 76 66 53.1+12.9
enalapril 20 mg 69 102.2+4.2 40 29 52.5+10.3
total 348 181 167

Table 51.4 list the mean change in siDBP at endpoint for :ach treatment group. Based on the
estimated differences of least square means from an ANCOVA model (with or without interacticn terms for

baseline and treatment-by-center), valss—~~ and enalenri] treatmerit effects were significantly different form
placebo.

Table 51.4. Change From Baseline 1.. ...ean Sitting Diastolic Blood Pressure (mmHg)
All randomized patients)

‘ valsartan 80 mg ™| placebo:] %
Number of patients 136 142
Mean siDBP at baseline (Visit 3) 101.2 101.8
Mean siDBP at end point (Visit 5) 91.7 97.3
|_Mean change from baseline -9.5 -4.5
Least squares mean® -9.4 -5.3 5.5
Difference vs placebo -4.1 - -3.2
p value <(.001 0.003

* includes interaction terms

Table 51.5 lists the mean change in siSBP at endpoint.
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Table 51.5 Change From Baseline In Mean Sitting Systolic Blood Pressure (mmHg)

{All randomized patients)

. , ] evalsartan 80 mg a2 R 20mg.
Number of patients 136 142 69
Mean siSBP at baseline {Visit 3} 161.8 161.0 161.5
Mean 5iSBP at end point (Visit 5) 149.4 155.3 148.4
Mean chanpe from baseline -12.4 -5.7 -13.1

85

The response rate (patients with siDBP < 90 mmHg or if there had been 8 decreasc of at least 0
mmHg from baseline) was 54%, 20% and 58% in the vaisartan, placebo and enalapril groups respectively.
The difference between the valsartan and placebo response rates was significant (chi square p <.001).

Females tended to have a slightly greater decline in siDBP compared to males for both valsartan

and enalapril treatments.
Table 51.6. Mean Chag&l-‘rom Baseline In Sitting Diastolic And Systelic Blood Pressure By Sex
Diastolic Blood Pressure (m " Systolic Blood Pressure (mmHg)
Treatment Group Males | Females . .Mnales -{ +Females | ~Difference |.
valsartan 80 mg -8.7 -10.2 1.5 -10.7 -14.0 3.3
plac.oo -4.9 -4, -0.8 -5.5 -5.8 0.3
enalapril 20 mg -7.5 -12.i 4.6 -11.7 -15.1 34

The change in siDBP for patients < 65 was not different from those 2 65 years (table 51.7).

Table 51.7. Mean Change From Baseline For Sitting D: astohc And Systolic Blood Pressure By Age ‘

Diastolic Blood Pressure (mmHg) - - Systohc Blood Pressure (mmHg)
N <65ye¢n's Nl >65years } “N. | <§Syears { "N | >635 years
valsartan 80 mg 113 9.7 23 -8.7 113 -13.2 23 -8.7
placebo 57 -4.3 12 -5.4 57 -5.1 12 -71.7
enalapri) 20 mg 113 -9.9 29 -7.3 113 -13.9 29 9.3
Results - Safety
There were no deaths in this study.
Five patients withdrew prematurely due to adverse events. Table 51.8 lists the patients
discontinued due to adverse events.
Table 51,8, Patient Discontinued Prematurely For Adverse Events Or Abnormat Labs.
Center # / Randomization # | Treatment Sex | Age | Visit#/Day | Adverse Event
2/384 valsartan F 30 5/55 Renal Colic
31/152 __placebo M 37 5/45 Nausea and dyspepsia
3/397 placebo M 59 5/36 CVA
2/861 placebo M 59 4125 Dizziness
6128 enalapril M 51 4728 Increased hepatic enzymes®

* increased at baseline also.

Patient 384 (vaisartan) had a 6 year history of essential hypertension and had a mean sitting BP of
160/98 mmHg on starting randomized treatment. On Day 39, this patient complained of moderate renal

colic which ihe investigator considered to be unrelated to the trial medication. The patient was

hospitalized. Following treamment with ketoprofen and ciprofloxacin she had lithuresis. On Days 40 and 43,
this patient experienced moderate hypertensive crises which the investigator considered to be of possible
relationship to the trial medication. In both cases, treatment with one capsule of nifedipine was given. The
trial medication was discontinued on Day 53 and the patient was discharged on enalapril. The investigator
reported that this patient made a complete recovery.
A total of 53 patients (15%) reported one or morc adverse experience. The incidence of adverse
events ranged from 14.7% for valsartan, 13% for enalapril and 16.9% for placebo. No adverse experience
occurring in patients in either the valsartan or enalapril groups was considered severe. There was no
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clinically relevant difference ip the incidence of any on adv-rse event. Patient 1350/343 experienced
postural dizziness at visit 5 (v. 156, p. 136)

There were no significunt change in the mean change in laboratory parameters betwe=n baseline
and endpoint. There were no clinicaily significant changes in individual laboratory parameters.
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ACTIVE CONTROL TRIALS
Index 2 lists the active controlled trials included in the NDA.,
Index 2. Active Control Tnals —
{ Study # ] Design oo stk Measuse of Bfficacy - Treatment Groups-"-s«| =N+
19 -r, dbdrnc (USA} [ 8kax 1° endpoint: change in trough - vﬁsamn ?20 mg :gg
perio iDBP at 8 : - valsartan mg
- hypertensives with siDBP = . weeks - valsartan 80 176
95 mm Hg and < 120 mm Hg mg/HCTZ 12.5 mg
after valsartan 80 mg - vaisartan 80 177
- 2 wk placebo period then 4 mg/HCTZ 25 mg
week valsartan 80 mg sb period
then 8 wk db Rx period )
20 =T, .db, mc (che), P 12 wk Rx 1° endpoint: chms.: in mugh - Vﬂlsm.n 80 mg 94
period ensives with siDgp » | SIDBF & 8 and 12 weeks - enalapril 20 mg 95
95 z!p!;"}{g and € 120 mm Hg 2.° endpoint: change in trough
- 8t wk 8 of db treatment, HCTZ | SISBP at 8 and 12 weeks
12.5 mg edded based on
response
21 - r, db, mc (Italy), p, 12 wk Rx 1? endpoint: change in 1rough - valsartan 80 mg 84
P';}"‘"’ ves with sipBp » | SIDBP 2 8 and 12 weeks - amlodipine 5 mg 85
:)5 ﬁ’;’g;ﬁ;ss\;;o r:nlm Fe 2° endpoint: change in trough
- at Wk 8 Ofdb treatment SISBP at 8 aﬂd ]2 we‘ks
amledipine 5 mg added based
on response
22 -1, db, l'll'lc (Gcﬂnany)\ 12wk t° endpoint: ch‘nge in tmugh - Vals:;ﬂ‘dﬂ 30 mg 82
R"‘l period ith SIDBP > siDBP at § and 12 weeks -HC(Z25mg 85
'95 ;f;ﬁ:ﬂ:;i‘“‘s r::m Hg 2° endpoint: change in trough
. at wk 8 of db 't_rcau'ﬂcnt, siSBP at 8 and 12 weeks
atenolol 50 mg added based on
response
27 -1, db‘:| me (ltaly), p, 12 wk Rx 1° endpoint: change in trough -sgalsanan 40 mg --> 36
perio ; t 12 woeks mg
- hypertensives with siDBP 2 SIP BP a .l . w‘;e . - Lisinoprit 2.5 or 5 33
95mmHgand < 115 mm Hg; | 2 Sdpoint: clange in trough mg ~> Sor 10mg
creatinine clearance 20 - 70 siDBP and GFR
mi/min,
- at wk 5 of db treatment,
furosemide added based on
response
28 - r, db, me (L‘qited Kingdom), 1, | 1° endpoint: number of - Vaisartan 40 mg --> | 334
52 wk Rx period, dose tirzdon | recponders at 12 and 52 weeks 80mg
;shypcnl:nsw;ssulnlt: san}B{P 2 - Ll;:)nopnl 2.5mg 167
mm Hg an inm Hg; —> 20 mg
creatinine clearance 20 - 70
mi/min.
- at = wk 2 of db treatment,
HCTZ added based on
respunse
33 -f dbd mc (USA), 6 wk Rx 1° endpoint: incidence of cough | - ﬂg'rwzwzsl 80 mg :%
perio - mg
- all patients had a history of - lisinopril 10 mp 45

r = randomized; db = double-blind; Rx = treatment; sc = single center; p = paraliel dose; mc = multi-center;

wk = week;
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Protocol 19, A Double-Blind, Randomized, Active Controlled, Paralle]l Design Trial Comparing The
Efficacy Of The Combination Of HCTZ 12.5 Mg Or 25 Mg Plus Valsartan 80 Mg Once Daily To
Valsartan 160 Mg Once Daily In Hypertensive Patients Inadequately Controlled With Valsartan 80 Mg
Once Daily

(4/13/94 - 1125/95)

This is a randomized, multi-center (USA), active control, double-blind, parallel trial in patients
with essential hypertension (mean siDBP 2 95 and < 115 mmHg). Patients with siDBP 295 and < 120
mmHg were ¢nrolled into a two week single blind placebo run-in period at visit 1. At visit 2, subjects
with siDBP siDb>? 2 95 and < 120 mmHg received valsartan 80 mg for four weeks (single blind). At visit
3, patients with siDBP 2 95 and < 115 mmHg were randomized to double-blind treatment with ¢ither
valsartan 80 mg, va sartan 160 mg, valsartan 80 mg + HCTZ 12.5 mg or valsartan 80 mg + HCTZ 25 mg
for 8 weeks. Patients were stratified by age. Figure 19.1 jllustrates the study design.

Figure 19.1. Study Design [vol. 1.159, p. 8]

Period Washout Single-blnd Single-blind Dovble-blind treatment "
lacebo pan-in valsatan run-n

. .
Valsartan $0 mp
Valsarun 160 mg

Placebo vajsaran
Valsartan 50 mg/12.5 mg HCTZ

1 Weeks 4 Weeks
Valaastan 10 sy/2° mg HCTZ

. ] 4 H 6

The primary endpoint was the change in trough siDBP at endpoint from baseline. The secondary
endpoint was the change in trough siSBP at endpoint from baseline. The project sample size was 800
patients (to detect a treatment difference = 3 mm Hg, s.d. = 8 mm, power = 90%, o = .025). A protocol
amendment permitied enroliment to terminate prematurely to permit 450 completed patients.

Resuits

Valsartan 80 mg was initiated in 908 subjects. Twenty-one of these subjects withdrew during the
valsartan run-in due to adverse events. Fifty-six centers randomized 708 patients. Six hundred and thirty-
one patients compieted the study. Seventy-seven patients discontinued prior to completion of the eight
week double-blind treatment period. Table 19.1 list the patient disposition for the study.

Table 19,1, Patient Disposition

Valsartan 80 :.| .5Valsartan 160 .. Valsartan 80mg /.| Valsartan 80.mg | .- Total .
: mg e gt | HCTZ12.5mg | VHCTZ 25 mg | = b
Enrolled - - - - 1038
Valsartan Run-in - - - - 908
Randomization i83 172 176 177 708
Completed 157 153 158 163 631
Withdrew 26 19 18 14 77
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Tabie 19.2. lists the reason patients withdrew prematurely. Twenty-two patients withdrew
treatment because of adverse events in the double-blind treatment period.

Table 19.2. Reasons Pat

ents W:thdnw Premature from Double-Blmd Treatment
' ] X tan' { | Valsartan 80 mg /-

i s

Adverse Events

6 7 5
Abnomal Lab 2 0 0
Unsatisfactory 6 4 6
Response

Did not fulfill
protocol criteria

—
o
—

Non-compliant

Withdrew Consent

Lost to follow-up

Administrative
Reasons

LS =1 81 E-N

s jwing
WO =W

= wul—jo]| -~ uo&s
]

Total 26 19 18

The z-'erage 2ge of randomized patients was 53.2 years. Two-thirds of the patients were male and
71% were Caucasian. Fifieen percent of the patients were black and another 14% were various othet races.
Table 19.3 list the demographics for each treatment group.

Table 19.3. Demographics (%)

Valsartan 80 mg Valsum lGOmg Vﬂmlﬂmgl _-Valsartan 80 mg /
- SR N HCTZ 1225 m - HCTZ 25 mpg

N 183 172 176 177
Male (%) 63 63 66 70
Caucasian (%) 72 72 69 71
Black (%) 15 13 16 15
Other race (%) 13 15 15 15
< 65 85 85 86 80

Table 19.4 lists the mean siDBP measurements at baseline and at endpoint. The change in
siDBP for both combination therapy treatment groups were significantly different from both menotherapy
groups. The monotherapy treatment groups were not significantly different from each other. The Valsartan
80 mg / HCTZ 25 mg had a significantly greater effect than Valsarian 80 mg / HCTZ 12.5 mg . If patients
with visit 6 measurements were only included in the analysis, there is no difference in the conclusions.

Table 19.4. Mean Sitting DBP Measurements and Change from Baseline at Endpoint fvol. 1.159, p. 181}

Valsartsn 80 mg . vmmomh . Valsartan 80 mg /.| Valsartan 80 mg /
- <l HCTZ 12.5 mg " HCTZ 25 mg
N* 179 173 176 176
Baselive** 100.21 (4.94) 99.83 (4.5) 99.89 (5.14) 100.6 (5.13)
Endpoint 94,95 (9.17) 94.12 (8.12) 92.04 (9.33) 90.22 (9.69)
Change -526 (7.7 - 5.7V {7.19) - 7.85 (7.96) - 10.38 (3.04)

* the number of subjects with at ieast one post-baseline BP measurement; ** visit 3 measurernent

Table 19.5 lists the mean siSBP measurements at baseline and at endpoint. The between
treatrnent analysis yielded similar outcomes as observed with siDBP (i.c. combination significantly better
than monotherapy, combinations significantly different from each other).
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Table 19.5. Mean Sitting SBP Measurements and Change from Baseline at Enc_lpoint vol. 1.159, p. 183

10/4/96

o0

Va.imnn 80 ﬂVllﬂun 160 Wﬂm $0y ‘Alsartar80 mg v+«
mgs - xm‘z" CTZ:12: ik gwm m‘dﬂ-
N* 179 17 176 176
Baselins** 150.15 (15.3) 149.27 (15.3) 149.63 {14.1) 152.41 (15.2)
Endpoint 146.34 (16.2) 143.35 (16.9) 140.31 (16.9) 136.68 (16.6)
Change - 3.81(11.6) -5.92(11.3) -9.32 (12.7) - 15.74 (15.3)

* the nnmber of subjects with at least one post-baseline BP measurement; ** visit 3 measurement

There was no significant difference between trearments for the chaunge in pulse.

Tabie 19.6 shows the change in siDBP based on danogmphlc variables of age, sex and race. In
the monotherapy groups, black patients had less of a change in siDBP than white patients. In black
patients, HCTZ 25 mg added little additional benefit compared to HCTZ 12.5 mg. Females patient and

patients 2 65 years had greater changes in siDBP compared to males snd patients < 65 years respectively
for all treatment groups.

Table 19.6. Change in siDBP at En

int Based on Age, Sex and Race

Treatment Subgroup N ~BIDHP YA - T
Valsartan 80 mg < 65 years 152 - 5.23 (7.74) - 3 64 (11 41)
2 65 years 27 - 5.48 (7.76) -4.77(13.04)
Male 113 - 5.17(7.45) -4.60 (11.53)
Female 66 - 5.42 (8.22) -2.65(11.79)
Caucasian 127 - 5.58(7.87) ~-4.12(1]1.88
Black 28 -4.45 (8.38) -0.38 (11.53)
Other 24 - 4.53 (6.14) - 6.17 (9.94)
Valsartan 160 mg <65years | 145 -3.50(7.07) - 5.67(11.20)
2 65 years 26 - 6.90 (7.90) -7.31 (12.13)
Male 109 - 4.80 (7.38) -4.48(11.39)
Female 62 = 7.31 (6.62) -8.45 (10.84)
Caucasian 123 - 6.32 (6.79) -6.48 (11.07)
Black 23 - 2.19(7.32) - 1.10 (10.84)
Other 25 - 5,95 (8.30) - 1.60 (12.26)
Valsartan 80 mg / < 65 year: 151 +7.76 (7.98) -9.16 (12.82)
HCTZ 12.5 mg 2 65 year, 25 - 9.63 (1.78) -10.32 (12.4)
Male 117 - 1.79 (7.59) -9.76 (13.24)
Female 59 - 1.97(872) -8.45 (11.70)
Caucasian | 121 -8.12(7.42) -8.75 (12.68)
Black 29 - 8.63 (9.39) -12.54 (13.46
Other 26 - 5.72 (8.64) -8.38 (12.04)
Valsartan 80 mg / < 65 years 14] 9.7 (1.98) -15.01 (15.32)
HCTZ 25 mg 2 65 years 35 - 13._1(7.77) -18.67 (15.25)
Male 123 - 9.40(8.36) - 14.40 (14.94)
Female 53 ~12.64 (6.80) -18.83 (15.91)
| Caucasian 125 - 11.10 (7.52) - 16.85 (15.05)
Black 25 -9.12 (3.98) - 16.69 (18.40)
Other 26 -8.13 (9.25) -9.49 (12.20)

There were no deaths in the study. Fifty percent of the patients experienced at lesst one adverse
event dunng the double-blind treatment period. There was no difference in the total incidence of adverse
events in all treatment groups. The most common adverse events in all treatment groups were headache
and upper respiratory infection. Cough was reported by 2% - 4% of the patients.
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Table 19.7 lists the patients who discontinued frm the study duc to adverse events during the
single blind valsartan treatment period. Table 19.8 lists the patients who discontinued from the study due
to adverse events during the double-blind treatment period. Patients with serious adverse events but not
requiring discontinuation are slso inctuded in these tables.

Table 19.7. Patients with Serious Adverse Events or Adverse Events Resulting in Discontinuation during
the Single-Blind Valsartan Treatment Period [vol. 1.159, p. 59] .

Patients with serious adverse experiences and/or who
discontinued prematurely due to an adverse experience or
;aboratory abnormality during the single-blind valsartan treatment

period
Treatment group: Single-bling valsartan 80 mg
umber Vi YeaNo | YewNo
"w 190 F n 1 | TWA gartind speech Vet Yeu AQverss wpanente
"W 82 F 53 3 | Dazy. red biciches on amns, Yes No Advare Bpenance
‘weler retention
n2 L] ] 3 | laniec ¥ ¥ Adverse
L'm STyt (] - ety
Canler 1008 F | 8 | 3 | Legand slamach cramps Yes No | Adverse expenance
[ » L] L] 3 | Righ lower lobe ung mass Yoo Yes Advaren Bpanence
Downs 18 M % 3 | Appetnes ious. moantnence, Ye$ No Adverse apefnce
chin, secresesd iide
Edmndd 7o F 0 3 | Facisi paen, numbness m Yos No Adverss esparience
Sge, taday) shouler )
pain
G 0 F 5 Chast paet Yo You Adverse supanbive
™ F -] LY Bakk pain Yo No Adverse mpanence
Norzras -] F " 3 | mcrested padel ederra, pan You No Adverse anpariance
whits waliung
Ve "rs L] L] 3 | incivased headache Yes ] AdvErss supanence
Lavan 1055 F 5t 3 Hasgecns Yeou No Adwerss eperonce
Marpec 880 F ] 3 | msomme. hastache Yes Neo Ativrsé Sspensnts
Sllat, % 110 M 84 3 Reght leg rumbiwis Yeou L3 AP pAnAncE
Meriro 878 L} 54 A Hoag peer suty Yes No Adveres mparience
Werioro e F -3 3 | Migrane Yo o Adverss mpanence
Merdoro [0} L] ®» 3 | Headache Yes No Adverse sperance
Noul an L] “© 3 | Cokd ant fengng esdranmvities, Yes Ne Asvarse Supahence
CIMMpIng I wdravribes
oough
Ofanbarg 682 F -] 3 | Ambiyepa le?t aye Yas Yeos Adverss spenanct
Ousracs - 035245 M - @ | Frachure lefl dstat humerus No Yeu Adverss supanence
Suk 1130 M | ca | 3 | Bumywson Yos Noe | Adversa seperienos
Viame. D 8 M| 82 3 | Comupatror Yos No Adverss epenience
Weehia L F “ 3 | Daoeyas, hesduche Yes Ko ASverss Sparence
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Table 19.8. Patients with Serious Adverse Events or Adverse Eveats Resulting in Discontinuation during
the Double-Blind Treatmen: Period [vol. 1.139, p. 60]

Patients with serious adverse experignces and/or who -
discontinied premaiurely due to an adverse experience or
iabaratory abnormality during the double-blind treatmant period

- Trestment group: Vaisartan 80 mg

o~

p—— ::.:' Sex { Ape m Machcal Prosten Vm m Commants
(argwsen | 018:8108 | F | 00 | 8 | tackelwnangy Yoo No | Acverse en wence
r 01065071 | F | 45 | 5 | Protemwrie Yo No | Abnarmel s value
[poras | 005V548 | M | 6 | & | Lowpuieiet count Yos N3 | Abrusmal i8b veive
~ 8148 | M | 38 | & | Foodpesoning No Yo | Admrne spenence
[ oooas4st | M | &2 | 4 | Faigue Yo Ne | Adverse spenance
(eevoy (0618304 | F [ 48 | 5 | samow conre on Yea No | Advarss esperience
hanteche
Naion onem200 | F o[ 81 | & | sas. contact dermatie Yo No | Adverse epanence
pe— 205816 | M | 88 | & | Squemeus o carcmams No Yos | Advrss wpenence h
Ve 10075298 | F - 4 | Hepaiitis C You Ho Advares sspenence \
Weshir oasted | M | &7 | 4 | Groncran Yos vo | Adwres spenience
Treatment group; Valsartan 180 mg
ivestgeicr | Pabent Sex [ age [ Laat | Machcal Proviem Tom. | senous | Commenss
number Vil | YouMo | Yeunio
Fope 056s403 | F |3 |4 | Froosinestache Fyes | e Adverse snpermnce
Hat 1200543 (M ISt |5 [ Andespran You Mo Adverss mpenence
Jun Yosresazt [F |51 | S | Poss siconokc curhoss Yes No Advaree spsrence
ot 102715608 | M | 46 [ 5 | Fegh erwencisiersiinfarcion | Yes Yo Advarse spenence
Jon 10373893 | F o0 4 lacherme 3rd nerve paigy, Yoo Yo ALVETIE SPININCS
Puosi nghl upper syehd
Lewn 10575728 (M tso 16 fowa o Yo Ativarse mpEnance
Meinroy o4sMsM3 | F & |8 Ostecantuts leh knee, pan, | Ne Yas Advetse esperance
g
Ronan 02905373 | M |32 |4 Abdomenal pan, diThes Yos No Adverss sperance
Weas COAS202 | M |50 |8 | Ayoecal chest pain No | Ym Adverse superience

s Pebant Sex | Age | Last | Wudecat Probisen Dmc. Sencus | Comments

number Visk YouNo | Yeamio

pi1gss12e | F 47 8 Ovenan cyst No Yeu Adverss sspenence

W0RSETe | M 41 [ ] Abdomen pem nght sde Yes No Adverne apimnce

0043501 { F o 18 HaRtaches, chaat coll e No Ao wepUNaCe

oT408418 | M %] 4 Shonneas of breath, chast Yoo No Adverss supenence

aghtnees

0053841 [ M 1] L] Renpn prostatc hypertrophy | No Yo Adverss supenence
T4 |4 Fague Yes No Adverss expirience

TR2MT | M 5 5 Carsbrsl shaunmm Yes You Advarse e thance

group: Vaisartan 80 mg + HCTZ 25 mp

;tslguﬂg‘i!sn‘\
:

Patent Sex | Age | Lagt | Medhcal Problem Disc. Serwus | Comments

b Vislt YeliNo | YeuNa

107257 | F - Dazness Yo Ne Adverse axpenence

OMYVESES | M L] Daial ol cancr No Yu ADVerse PR

O100545T | M s Rash an buBiockes, Swer Yeb No Adverss snpenence
M, C oDatsM | M 2 Is Myocardl infarchon Yo Yot Advarse aperence
-;—uo 08033486 | M ] Fabgue Yeb No Adverse sxparance

A listing of patients who discontinued prematurely from the trial duning the double-blind treatment
period is displayed by principal reason in Table 6 1:3.

By patient reference  Diata Listing V1 1 . >rmination page and comments
Data Listing V1.11 Adverse experiences whether or not trial drug related
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Patient 0106/5071 had proteinuria prior to the initiation of valsartan therapy (+2 by dipstick). Patient
0853/5546 had a low platelet count prior to valsartan therapy. Patient 476/5321 was a 51 year old female
who had increases in SGOT and SGPT starting on day 29 (visit 3) of valsartan therapy. Table 19.9 list
the values for this patient. The abnormalities were atiributed to early ETOH cirrhosis. However, in the
significant past medical history records on this patient there is no mention of ETOH abuse [vol. 1.166, p.

107].
Table 19.9. SGPT and SGOT Values for Patient 476/5321.
Visit . Treatment - | SGOT (UL) mf: SGP

. . PUENE DR SR ._,.47' "Nmal?o_“o "'\ e . - %
1 - 22 15
3 valsartan 80 mg 63 31
4 valsartan 160 m 255
5 valsartan 160 m 289 247

There was no significant mean change in laboratory parameters with valsartan therapy. It is
difficult to assess shifts in individual patient labs since there is no placebo control group for comparison.

Eight patients had increases in CPK > 300% at the terminal visit compared to baseline. All eight
were male. Three patients with values > 1000 U/L (Normat: 0 - 174 U/L) are listed in table 19.10. The
relationship of CPK elevation to study therapy is not known.

Tabie 19.10. Patients with CPK > 1000 U/L.

Patient # | Baseline CPK (U/L) | Terminal CPX (U/L) ] Possible Explanstion - - =~ -

444/5295 384 _Zﬁ3 Weight Lifting

138/5095 167 1362 None. Repeat 1 month after tiial was 337 U/L.
799/5720 122 1119 None.

Protocol 20. Multi-Center, Randomized, Double-Blind, Between Patient Trial Comparing The Efficacy Of
Valsartan 80 Mg Once Daily To Enalapril 20 Mg Once Daily In Patients With Uncomplicated Essential
Arterial Hypertension Treated For Eight Weeks And To Assess And Compare The Tolerability Of Both
Drugs As Monotherapy And In Combination With HCTZ 12.5 Mg Once Daily
(2/22/94 - 9/6/94)

This was a randomized, double-blind, multi-center (France), placebo controlled, parallel group
trial in hypertensive patients with a siDBP > 95 mm Hg and < 120 mm Hg at randomization. The trial
consisted of a 1 week washout period, a 2 week single-blind placebo period and a 12 week double-blind
treatment period. Patients were randomized 1o either valsartan 80 or enalapril 20 mg. After 8 weeks of
double-blind treatment, if the patient’s siDBP was 2 95 mm Hg, HCTZ 12.5 mg would be added to the
randomized therapy. Patients with siDBP < 95 mm Hg remained on randomized monotherapy. The
primary endpoint was the change in mean siDBP from baseline at the end of monotherapy (week 8) and 12
weeks of therapy (includes monotherapy and combined therapy patients) based on an intent to treat
analysis. Secondary endpoints included the mean change in siSBP at week 8 and week 12.

The study was conducted at 40 centers in France '*. Two-hundred and eleven subjects were
enrolled of which 189 subjects were randomized. Ninety-four were randomized to valsartan and ninety-five
to enalapril. One hundred and sixty-nine patients completed twelve weeks of therapy. Table 20.1 list the
reasons patients were discentinued from the trial.

** Centers were numbered from 1 - 42. Center # 4 and # 39 are not listed. The reasan for exclusion of
these center numbers is not provided.
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Table 20.1. Reasons for Premature Discontinuati
Reason Discontinued <z o] N pleg :

Total Premature Discontinuations

on from the Trial.

Adverse Events

Death

Abnormall.ab

Lost to Follow-up

Administrative Problem

Non-Compliant

<
OQ'——N—WQE

Provocol Eligibility Not Met

There were 94 men and 95 women randomized. The trial randomized predominately all

Caucasians except for 3 blacks. 2 oriental and 2 of unspecified race.

Table 20.2 list the mean change in siDBP from baseline at week 8 (monotherapy) and week 12
(monotherapy or combination therapy). There was no significant difference between treatment groups.

_Table 20.2. Mean Change in siDBP and siSBP (mm Hg)

Sitting Diastolic Blood Pressure '{ : Valsartan /[N .=94) ~[ “Enalspril ¢
’ A i Mm s'd A Y By ¥ P

Baseline 102.1 (4.7) 102.1 (5.4
Week 8 (monotherapy) 88.5 (9.0) 90.7 (8.9)
Change at week § -13.2 {3.8) -12.0 {8.1
Week 12 (monothzarapy or 86.6 (8.8) 88.9 (9.1)
combination therapy)
Change at week 12 -15.5(8.2 -13.7 (9.2)
Sitting Systolic Blood Pressure
Baseline i6a(11.D) 169.1 (14.5)
Week 8 (monctherapy} 147.8 (12.9) 151.4 (15.0)
Change at week 8 -17.2(12.0) -17.7(12.1)
Week 12 (monotherapy or 145.3 (13.3) 148.7 (14.7)
combination therapy)

LChange at week 12 -19.7 {13.6) -20.4 (14.5) ]

94

)

The number of patients who had a siDBP < 90 mm Hg or decreased siDBP by 2 10 mm Hg at

week 8 was 61% and 53% in the valsartan and enalapril groups respectively. This was not significanuiy

different.

There was no treatment effect difference based on age. Females on valsartan (n = 47) had a slightly

greater decrease in siDBP versus males (N = 47), -14.2 (£ 7.3) mm Hg versus -12.2 (+10.0) mm Hg.

There was one death. Paticnt 1189 (valsartan) died suddenly on day 15 of therapy with vaisartan.

The patient had a history of gastric ulcer, depression, and hypothyroidism. Medications at the time of

death included levothyroxine, metanizole caffeine, paracetamo! and iron sulfate. The patient was found dead
by a asighbor. No autopsy was performed. No csuse of death was determined.

The percentage of patients complaining of at least one adverse event was similar between
treatments (26% in valsartan and 28% in enalapril). There were 6 valsartan patients with severe adverse

events compared to seven in the enalapril group. Two valsartan and three enalapril patients complained of
cough. Tab’e 20.3 lists the patients who discontinued due to adverse events.
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Tabie 20. 3. Discontinuations due to Adverse Events and Lab Abnormalities. (from vol. 185, p. 44)

: Discontinuetions from the Double-Biind Periad of the Trial - Sue to sdverss
Promature and lsborstery sbnonnaities

T | Treswmers | Corter | Posars [ Bom [ Age [ van | stomcai proaem | Bonieue
o’ Graup Nuthiar YawNo
=
! 1 M| s Eosmas low No
- o 13 o _
: Flei{es Dry couph No
wLBAATAN | 18 1288
= 1Y | M| 82| & | Myooncanema Yas
[
WALAARTAN Sungr
0 b1 ] FI N 4 Deth Yas
—
WLBARTAN
M 19 | F | 70 | & | Hipiointreplacement | Yas
[ ]
NILBATTAN
“HCTZ ] 001 | MW 8 Craating Kinase Yos
e ncreased
BEALAPAL, - 0% 10T | M| 73| 5 | Prustus genersized No
L _J
ENALAPOL — 1 1os | & a7 | & Dry cough No
" !
ENALAPRE, [ 0 M | F 8| 4 FAypanensive ohss No o
ey "
EMALAPRY —— n 121 | = | a5 | s | Tnrombophiebits leg No
ENALAPRE, — 25 1149 M| 5 Pulmonary scdema No
L]
EMALAPRIL - 1z meo L E N 5 | Prosphatase shaine Ne
ENALAPRL e 18 128 [ M & | 4 Cramps muscie No
Ty ‘-1
ENALAPRR . Fo] LELY ) 1 ay 1 Dry tough Ho
L] ]
ENALAPRY, ore 18 1344 M | 80 5 Dry cough No
Wy

A listing of pauents who were prematurely discontinued from the trial is displayed by main
reason in Table 6.1-2, Modute [

A by-patient listing of all adversc experierces reponied during the trial is presented by
Evestigator in Module V1, Data Listing 11

Patient 1131 developed a microcytic anemia (hgb. = 65 g/L at week 12 from baseline = 123g/L
{normal: 130 - 180 g/L]) associated with low iron levels. The patient refused a diagnostic work-up and
was treated with iron therapy. Patient 1091 developed a markedly elevated creatine kinase level (3079 ui/L
[normal: 35 - 120]) . The patient had experienced some leg cramps two weeks prior to the measurement.
The patient had started weight lifting the week prior to testing. Valsartan was discontinued and within 2
months CK was normal. Patient 1073 developed leg swelling during the two week run-in period which
was attributed to CHF.

There were no significant changes in mean laboratory parameters. Three patients were excluded for
lab abnormalities. Patients 1131 had anemia and patient 1091 had an elevated creatine kinase. Patient
1190 (enalapril) had an alkaline phosphatase of 489 U/L [Normal: 30 - 90] at baseline and 1304 U/L at
week 12,

The mean laboratory parameters for creatinine and potassium are provided in table 20.4. There are
no differences between treatment groups. When HCTZ is added, the mean potassium decreases slightly.

Table 20 4. Mean Creatinine and Potassium Values by Treatment Group at week 8 or 12

| Laboratory Parameter Valsartan Enalapril
Baseline week 8 Baseline -+ week 8
Creatinine (umol/L) 88.7 874 90.9 88.8
ormal: 44.2 - 132.7]
Potassium (mmol/L) 4.62 4,32 4.57 4.53
ormaul; 3.5 - §]
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Table 20.4.(con’t) Mean Creatinine and Potassium Values by Treatment Group at week 8 or 12
[ Valsartan + HCIZ * Enaiapril + HCTZ *
Baseline week 12 Baseline week 12
Potassium (mmol/L) * 4.46 4.3 4.45 4,24
[Normal: 3.5 - 5]

¢ N = 20 for cach treamment group

Protocol 21. Multi-Center, Randomized, Double-Blind, Between Patient Trial Comparing The Efficacy of

Valsartap 8¢ Mg To Amlodipine 5 mg,
Arterial Hypertension Treated For Eigh

Both Once Daily, In Patients With Uncomplicated Essential
t Weeks And To Assess And Compare The Tolerability Of Both

Drugs As Monotherapy And In Combination With Amlodipine 5 mg Once Daily

(2/1/94 - 1/26/95)

This was a randomized, double-blind, multi-center (italy), placebo controlied, paraile] group trial
in hypertensive patients with a siDBP > 95 mm Hg and < 120 mm Hg at randomization. The trial
consisted of a 2 week single-blind placebo period and a 12 week double-blind treatment period. Patients

were randomized to either valsartan
patient’s siDBP was 2 95 mm Hg,
with siDBP < 95 mm Hg remained

included the mean change in siSBP

80 or amjodipine

5mg. After 8 weeks of double-blind treatment, if the

amlodipine S mg would be added to the randomized therapy. Patients
on randomized monotherapy. The primary endpoint was the change in
mean siDBP from baseline at the end of monotherapy (week 8) and 12 weeks of therapy (includes
monotherapy and combined therapy patients) based on an intent to treat analysis. Secondary endpoint

at week 8 and week 12,

The study was conducted at 7 centers in Italy. One hundred and eighty-eight subjects were
enrolied of which 168 subjects were randomized. Eighty-four were randomized to valsartan and ¢ighty-one
to amlodipine. One hundred and sixty-two patients completed tweive weeks of therapy. Table 21.1 list

the reasons patients were discontinu

ed from the trial.

Table 21.1. Reasons for Premature Discontinuation from the Trial.

Reason Discontinued Valsartan ‘fAmlﬁ‘ 6L
Total Premature Discontinuations 3 3
Adverse Events 1 1
Unsatisfactory Response 0 1
Other 2+ 14

+ patient 1001 was to start estroger/progesterone, patient 1137 did not meet protocol criteria
** patient 1240 withdrew consent at week 4.

There were 97 men and 71 women randomized. All patients were Caucasian. The average age

was 52.8 years,

Table 21.2 list the mean change in siDBP from baseline at week 8 (m
(monotherapy or combination therapy). Twenty
amlodipine 5 mg added at week 8. There was no signi

regard to change in siDBP.

_Table 21.2, Mean Change in ,iDEP and siSBP (mm H
Sitting Diastolic Blood Pressure | Valsartan . [N = 84]..

onotherapy) and week 12
-four valsartan and twenty-eight amiodipine patients had
ficant difference between treatment groups with

;Amlodipine., [N = 83]
‘Mean (s.d." - Mean{sd) . .
Baseline 101.1 (3.7) 101.8 (4.5)
Week 8 (monotherapy) 89.6 (3.0} 90.8 (8.1)
Change at week 8 -11.5 (6.8) -11.1 (7.6)
Week 12 (monotherapy or 87.6(1.3) 87.1 (7.2)
combination therapy)
Change at week 12 -13.5(6.8) 14.8 (7.4)

]
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_Table 21.2.(con’t) Mean Change in siDBP and siSBP (mm Hg)

Sitting Systolic Blood Pressure Valsartan [N =84] | Amlodipine [N =33]
Mean (s.d.) Mean (s.d.)

Baseline 157.5 (13.3) 161.5 {12.8)

We:k 8 (monotherapy) 144.4 (16.0) 1474 (14.2)

Change at weex 8 -13.1 (12.2) 14.8 (12.0)

Week 12 (monotherapy or 141.0 (14.8) 142.8 (11.8)

combination therapy)

Change at vieek 12 -16.5(12.5) 193 (12.7) |

The number of patiznts who had a siDBP < 90 mm Hg or decreased 5iDBP by 2 10 mm Hg at
week 8 was 67% and 60% in the valsartan and amlodipine groups respectively. This was not significantly
different.

There were too few patients 2 65 years of age to perform an analysis. Males (N = 49) and females
(N = 35) on valsartan had similar mean effects for siDBP, - 11.2 mm Hg versus - 12.0 mm Hg
respectively.

Sixteen percent of patients in each treatment group had at least one adverse event. There were no
deaths. Patient # 1054 (valsartan) withdrew because of headache and tachycardia.

There were no significant changes in mean laboratory parameters. Table 21.3 lists three valsartan
patients who had a absolute neutrophil count less than 1000 x 10%/L.. None of the amfodipine treated
patients had a neutrophil count less than 1000 x10°/L. The relationship to valsartan is not known.

Table 21.3. Valsartan Patients with Absolute Neutrophil Count < 1000 x 10°/L (x 10°/L)

Patient # Visit 1 Visit 4 (week 7) Visit 5 (week 12)
1227 1.93 37
1230 5.29 2.09 .75
1233 4.11 3.36 .63

Protocol 22. Multi-Center, Randomized, Double-Blind, Between Patient Trial Comparing ~Yie Efficacy Of
Valsartan £0 Mg Once Daily To HCTZ 25 mg Once Daily In Patients With Uncomplicated Essential
Arterial Hypertension Treated For Eight Weeks And To Assess And Compare The Tolerability Of Both
Drugs As Monotherapy And In Combination With Atenolol 50 mg Once Daily

(3/11/9a - 1/30/95)

Th:s was a randomized, double-blind, multi-center (Germany), placebo controlled, parallel group
trial in hypertensive patients with a siDBP > 95 mm Hg and < 115 mm Hg at randomization. The trial
consisted of a 2 week single-blind placebo period and a 12 week double-blind treatment period. Patients
were randomized to either valsartan 80 or HCTZ 25 mg. After 8 weeks of double-blind treatment, if the
patient’s siDBP was 2 95 mm Hg, atenolol 50 mg would be added to the randomized therapy. Patients
with siDBP < 95 mm Hg remained on randomized monotiierapy. The primary endpoint was the change in
mean siDBP from baseline at the end of monotherapy (week 8) and 12 weeks of therapy (includes
monotherapy and combined therapy patients) based on an intent to treat analysis. Secondary endpoint
included the mean change in siSBP at week 8 and week 12.

The study was conducted at 18 centers in Germany. One hundred and sixty-seven subjects were
enrolied of which 167 subjects were randomized. Eighty-two were randomized to valsartan and eighty-five
to HCTZ. One hundred and fifty-five patients completed twelve weeks of therapy. Table 22.1 list the
reasons patients were discontinued from the trial,

Table 22.1. Reasons for Premature Discontinuation froin the Trial.

Reason Discontinued Valsartan HCTZ

Tota! Premature Discontinuations

Adverse Events
Unsatisfactory Kesponse
Withdrew Consent.
Lost to Follow-up
Administrative Problems
Abnormal Lab
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There were 91 men and 76 women randomized. All patients were Caucasian except for one black.
The average age was 57.2 years.

Table 22.2 list the mean change in siDBP from baseline at week 8 (monotherapy) and week 12
(monotherapy or combination therapy). Sixteen valsartan and seventeen HCTZ patients had atenolol 50
mg added at week 8. There was no significant difference between treatment groups with regard to change in
siDBP.

Table 22.2. Mean Change in siDBP and siSBP {mm H

Sitting Diastoiic Blood P-2ssure | Valsartsn [N =84} " Amlodxpine +IN=83]%
Mean {5.d.) X afead(aML) N
Baseline 103.8 (5.2) 103.4 (4.8)
Week 8 (monotherapy) 80.Z (6.5) 91.4 (8.2)
Change at week 8 -13.6 (6.2 -12.0 (8.1}
Week 12 (monotherapy or 83.5 (6.7) 89.1 (7.5)
combination therapy)
Change at week 12 -15.3 (6.7) -14.3 (7.7) \
)
Sitting Systolic Blood Pressure g
Baseline 165.2 (15.1) 165.3 {15.3)
Week 8 (monotherapy) 148.6 (16.0) 146.8 (16.8)
Change at week 8 -16.6 (11.3) -18.5 (14.5)
Week 12 (monotherapy or 146.6 (14.1) 145.1 (16.0)
combination therapy)
Change at week 12 -18.6 (12.7) -20.3 (14.7D

The number of patients who had a siDBP < 90 mm Hg or decreased siDBP by 2 10 mm Hg at
week 8 was 74% and 62% in the val. . 1an and HCTZ groups respectively. This was not significantly
different.

Males (N = 43) and females (N = 39) on valsartan had similar mean effects for siDBP, - 14.2 mm
Hg versus - 12.9 mm Hg respectively.

Twenty-three percent of valsartan patieats and twenty-nine percent of HCTZ patients had at least
one adverse event. There were no deaths. Two valsartan patieats withdrew for either adverse events or for
abnormal labs. Patient 1022 (valsartan) was a 73 year old who withdrew prematurely due angina pectoris
requiring hospitalization and the initiation of mzdical therapy. Patient 1029 withdrew due to increased
SGOT (99 U/L [normal: 8 - 38 U/L]) and SGPT (96 U/L [normal: 8 - 38 U/L]) that were actually elevated
at baseline and remained elevated with therapy.

There were no significant changes in mean laboratory parametess. Three valsartan patients had
decreased hematocrit or hemoglobin during treatment, Table 22.3 lists the hematocrit and hemoglobin
results from these patients. No adverse events are reported with these decreases.

Table 22.3. Patients with Decreases in Hemoglobin [normal: 130 - 180 g/L]or Hematocrit [normal: 38 -
52 %]}

Patient # | Test Visit] 1 . Visitd - | ‘- -Visit$5
1007 | hemoglobin 151.0 120. 110.0
hematocrit 46.2 34.9 31.9
1119 | hemoglobin 130.0 101.0 116.0
hematocrit 39.0 29.7 35.3
1094 [ hemoglobin 155.0 153.0 121.0
hematocrit 453 42.9 37.4
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Protocol 27. Multi-center, Randomized, Double-Blind, Between Patient Trial Comparing The Effect On
Hypertension And Renal Function Of Valsartan 80 Mg With Lisiropril 5/10 Mg, Both Once Daily, In
Patients With Arterial Hypertension And Stable Renal Insufficiency Treated For Eight Weeks And To

Assess And Compare The Tolerability Of Both Drugs As Monotherapy And In Combination With
Furosemide. (May 5, 1994 - March 7, 1995)

Protocol 27 was a multi-center (laly), randomized, double-blind study to evaiuate the effect of
valsartan 80 mg compared to Lisinopril 5/10 mg once daily in hypertensive patients with stable rena)
insufficiency after 12 weeks of treatment. The trial consisted of a 2 week placebo run-in period followed by
a 13 week double blind treatment period. For randomization, patients had a siDBP > 95 mm Hg and <
120 mm Hg and a stable creatinine clearance 20 - 70 m)/ min/1.73 m>. Patients were randomized to
valsartan 40 mg or Lisinopril 2.5 mg or 5 mg (stratified by renal function ; Stratum 1 = creatinine clearance
20 - 30 mVmin/1.73 m’, Stratum 2 = creatinine clearance 31 - 70 mU/min/1.73 m?) as outlined in figure
27.1. Afier 1 week of treatment, the dose was doubled and continued for 8 weeks. At week 9, lasix (dose
determined by physician) could be added if siDBP > 95 mm Hg. The projected sample size was 208
patients based on 80% power to detect 4 mm Hg change in siDBP and 10 % difference in GFR at 5%
significance). The primary endpoint was the change in mean siDBP at week 9. Secondary endpoints
included change from baseline in mean siSBP and GFR.

Figure 27.1. Study Design and Procedures ( vol. 198, p. 46; vol. 199, p- 284) “
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Results

The NDA includes an interim report of the data, Seventy-

10/4/96

randomized "'. Table 27.1 provides the patient disposition. Only
the study due to withdrawal of consent. Of note is that 80% of the

in table 27.2.

Table 27.1. Patient Disposition ,
“alsartan Lisinopril |

Randomized 36 38

Completed 34 38

Discontinued 2 0

Table 27. 2. Protocol Violations (vol. 197, p. 81)

100

four of the projected 208 patients were
2 valsartan patients failed to complete
patients violated the protocul as outlined
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Table 27.3 lists the baseline demographic variables for the treatment groups. The vaisartan grcup
had a larger proportion of females compared to the Lisinopril group.

Table 27.3. Mean Baseline Variables

Valsatan | - Lisinopril_
Mean Age 59.4 (12.7) 58.1 (11.7)
Females 55.6% 34.2%

Stratum | Stratum 2 Stratum | Stratum 2
Creatinine Clearance* 24.98 (6.53) 65.11 (23.45) 26.02 (3.77) 63.83 (27.28)
GFR (mV/min/1.73 m")* 31.0 56.5 27.6 56.8

* Median of visits | and 2

Table 27.4 lists the i
and at endpoint. Female patieuts had a
9 (- 13.43 mm Hg vs. - 4.31 mm Hg).

"' The number of centers involved in the study is not clear.

tean change in siDBP for each treatment at the end of monotherapy (week 9)
greater change in siDBP from baseline compared to males at week
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Table 27.4, Mean Change in siDBP. (vol. 197, p. 24 A e

o - AT IR :‘f‘ N‘m‘ JMM\’% . n.. 5% e - lK:;"-'w: '?i"- )

. ;w343 iBndpoint x. o SmiBndpolnt % #%] »asEndpoint -
# of Patients 36 36 38 33
Change in siDBP (mmHg) -9.38 -7.32 -10.64 -9.71
Chanze in siSBP (mmHg) -11.04 -10.74 -8.21 -11.26 y

There was no difference between treatments in the mean change in GFR. Table 27.5 lists the
mean and median change in GFR. :

Table 27.5. Mean and Median Change in
Week 9 N 36
Geom. Mean 50.9 47.8 53.84 523
Median 53.4 51.3 -1.66 56.8 54.7 -1.15
Week 13 N 34 34 34 38 38 38
Geom. Mean 49.6 47.4 53.8 498
Median 53.0 50.6 -2.4 56.8 55.1 -1.9
Endpoint | N 36 k17 36 38 38 38
Geom, Mean 50.9 438.7 538 49.8
Median 53.4 52.1 -1.9 56.8 55.1 -1.9

There were no deaths in the study. Five valsartan patients complained of adverse events (hemia,
URI, UTI). There two adverse laboratory results worth reporting. Patient 1049 had a decrease in
neutrophil count from 2.72 10%/L at visit 2 to .83 10°/L at visit 6 and .59 10°/L at visit 7. Patient 1051
had a decrease in neutrophil count from 4.59 10°/L at visit 2 to .81 10*/L at visit 6 and .83 10°/L at visit

7.

Sixteen valsartan patient had valsartan blood levels measured. Table 27.6 lists the t,; and AUC

for these patients. In patients with GFR 30 - 70 mVmin/1.73 m’, the t,; averaged 6.6 hours.

Table 27.6. Pharmacokinetic Parameters (vol. 199, p. 298)

Gop | Pt | s T8 |y | B | iy | e n
: 1 [ %) 3 [T ] ]
! w | em2 | 2 ") e | »

2 | 272 | a . . . =

Bt | eoa | 75§ 300 754 | wms %

508 | 210 s . 127 . s

so8 | 158 | 4 125 581 197 -

so | sos | 3 s sea | &% ®

g2 | 18 | 2 22 sie | s2s -

n s | e | 2 28 see | 358 o

s16 | es2 | 2 o as0 | w7 t8

s |12 | 2 0w | o | wr P

g0 | 308 | 2 155 s | 26 -

21 |1as 3 758 s | 708 »

2 ) azo | 4 2 "3 ) w

529 | am2 | 2 215 ase | s “
Mesn | 858 | - ns se2 | sos 800
s0 | s48 208 200 | 279 022
cven | 3 ©2s |47 850 181

N 13 17 1 12 1" 3

Medien 3 ses .

] $25 .9 2 250 .08 M3 n

¢ Not 'well defintd
**: Only for patients weth GFR of 31-70 mL/min/1. 73 m2.

- 1 Miasing vatues.



NDA 20-665 Medical Review 10/4/96 102

Additional tests were performed in the study that were not reported. They include albumin
fractiona! excretion, IgG fractional excretion, urine/plasma cGMP concentration, nitric oxide concentration,
urinary endothelin excretion, urine TxB; excretion and urinary 6-keto PGF,,.

Protocol 28. Randomized, Double-Blind, Parailet Group Trial Comparing The Tolerability Of Titrated
Doses Of Valsartan To Titrated Doses Of ! isinopril Both Given Once-Daily In Elderly Patients With
Essential Anterial Hypertension Treated For 52 Weeks

(Dates of trial: 2/8/94 - 4/13/95; NOTE - INTERIM XESULTS ARE AVAILABLE)

This is 2 randomized, double-blind, multi-center (United Kingdom), dose titration, parallel dose
trial in hypertensive patients 2 65 years of age who bave a baseline siDBP = 96 mmHg and < 110 mmHg".
The trial consisted ¢ 2 2 week single-blind placebo period followed by a 52 week double-blind treatment
period. Patients wet. randomized to either valsartan 40 mg or Lisinopril 2.5 mg in a 2:1 ratio. After2
weeks of randomized treatment, medication was titrated to control blood pressusc. The maximum titrated
dose was 80 mg of valsartan and 20 mg of Lisinopril. HCTZ 12.5 mg or 25 mg could be added to control
blood pressure. The primary endpoint was the percent of responders (siDBP < 90 mm Hg or change in
siDBP 2 10 mm Hg) in each group at 12 and 52 weeks. The sample size was estimated based on
recruitment capabilities rather than statistical considerations. Figure 28.1 depicts the study design.

Figure 28.1. Study Design [ vol. 1,200, p. 8] ]
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The NDA contains an interim report for this study. Sir.ce only interim results are available, only
safety data will be summarized. Data was collected on the incidence and severity of cough. [NOTE: Only
the final version of the protocol is provided.] It is premature to report findings since all patient data is not
available. This study is not pivotal to the NDA from an efficacy viewpoint. It may prove important for the
incidence of cough (as supportive evidence). Safety data from the study was reviewed. Sixty-seven centers
in the United Kingdom errolled 545 patients. Five hundred and or : patients were randomized. Atthe
time of the interim analysis, only 148 patients had completed 52 weeks of therapy. Another one hundred
and eighteen discontinued prematurely. Table 28.1 lists the patient disposition for each treatment group.

Table 28.1. Patient Disposition

Valsartan | Lisinopril Total
Enrolled 545
Randomized 334 167 501
Completed 100 48 148
Discontinued Prematurely 69 49 118
Reasons Discontinued
Adverse Event 35 28 63
Unsatisfactory Response 17 4 2]
Abnormal Lab 2 ] 3
Other 15 16 3l

12 All BP measurements are recorded 1o the nearest 2 mm Hg.
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Four patients died during the study, two from each treatment group. Tabie 28.2 provides
information on these patients.

Table 28.2, Listing of Panents Who Dled During the Stud

Center | Patient # ‘Tveatment +v] TIRcE it A Re 17 - Dy of RX 1 - CCause-, .
223 1 1184 w F 82 101 Ml
237 1282 _valsartan M 1] 251 Pneumonia
210 1889 Lisinoptil F 76 118 CVA
244 1338 Lisinopril M 66 185 Pneumonia

Table 28.3 lists the patients who discontinued therapy prematurely due io adverse experiences or
laboratory abnormalities. Patient 1321 (valsartan) is noteworthy because of discontinuation due to ieft
sided facial swelling that may be consistent with angioedema.

Tabile 28.3. Premature Discontinuations due to Adverse Events or Abnormal Labs [vol. 1.200, p. 50]

Troatrent | Contre | Patient | Sex Age | Visk | Madical Problem Reason
Group Muanber
Valsartan | 201 1011 Femals {79 |5 Ankle Oadema Adverse expitience
valsastan | 201 1013 Femaie |73 |3 |Leg Adverss axparience
Waakneas/Confusion
Valsartan | 201 1014 Ferrals | 70 Anide Sweling Adverse sxperience
vasartan | 202 | 1021 Female |75 |9 Um » Pain in Lags, | Adverse experien &
RTI
vaasian | 203 | 1028 Femae (7% |7 Headacha/Dizziness on | Advcras experience
Standing
Valsarian | 208 1055 Farmle |77 |8 Elsvated Aliaing Laborstory
Phosphatase
Vaisartan | 210 w0 Femaie |86 |10 | Angina Adverss sxpatience
Valsartan | 215 113 Female |74 |2 Nausea Adverse experience
Valsartan | 225 1753 Forale |68 |6 Vartigo Averse eXpanience
Valsanan | 226 1768 Male 73 |8 Dry cough Adverse expatiencs
Valsantan | 231 1236 Farmale {73 (4 Frequency of Miciurition | Adverse sxperience
Vahartan | 235 1265 Male % 13 Tiredness ard AQVOTIe SXDENGNce
Handache
Valsarian | 242 12 Fomale (|79 |8 Left-sided Facial Adverse experience
Sweliing
Valsartian | 242 1324 Female |86 |5 Anxiety State Adverse sxperience
Exacerbation
Valrartan | 245 1348 Female | 86 Depreasion Adverss Jxparience
Yalsartan | 251 1396 Female |85 NaussaHeadache' Adverss expetience
Blurred Vision
Meaviness of Arms
Vaissran | 261 1473 Fermie [71 |5 Dry cough Adverse sxpenience
Vaiesiian | 268 1537 Fermgle (86 |6 Dizriness Adverse sxpenence
Vasartan | 268 | 1538 Fomle 171 |3 tight-neddedness/ Adverse experience
Maiaise
Valsaran | 272 1556 Female (83 |5 Multiple Adverse Adverss expasience
Experiences
Vaisaran | 272 1559 Femaje (79 |r Angina of Effont Adverss sxpetience
| Vaicaran | 272 1928 Female (74 |3 Paun in Right Thigh Adverss exparience
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Table 28.3.(con’t) Premature Discontinuations due to Adverse Events or Abnormal Labs [vol. 1.200, p.
50)

[ Tremtmont | Cantie | Poliert | Sax Age | Vird | Medical Problem Rasson
Growp Nurnbed
valsaran | 274 1873 Feram |73 |8 Olrringss Adverse expatience
valsartan | 278 1508 Mals 81 |10 | Dinrhoss Adverse axparience
veran | 278 1004 Female |75 |3 | Severs Diamhosa Adverse experience
Uskopd | 200 [ t788 | Female |70 |8 | DryCough - | Advarse sxperience
Ligivopel | 201 1010 Fomals |74 (4 Haavidest in Limbe / Adverse sxperience
Cargbeal Hypoperfusion
Usiopdl | 200 W12 Female |73 |7 Dry cough Adverse sperience
Usinoprd | 209 1032 Ferals |74 |6 Dry cough Adverse sxpenence
Usinopril | 212 1082 Female | &2 |& Headache/Dirzineas Advarss &¥pacience
Usinopri | 214 1108 Fomals {85 {8 Gilycosuria / Laboratery
Hypergiychamia abnormalky
Lisinoprl | 215 1735 Female |68 |8 Nausaa Adveres a3pArIeOCe
Lsinopdd | 219 | 1145 Female |71 |9 {Cough Adverse eXperience
Lisinopril | 221 1ne gl T2 |6 Dry Cough Adverss gxperience
LUnopet | 224 1188 Fomale |85 1 4 Dry Cough Acveree sxperience
Liginopri | 201 1234 Female |67 {3 OizzirveasFatique/ Advecss eXpariance
Usinoped | 247 1138 Mah ) Dizzy Spels Atverss Xpanence
Liginopril | 281 1393 Femaie (88 |7 OudemaMNaumas/ Achvutas eXpatiance
Dizziness
Usinopil (256 11434 Iwmale |73 |8 | Weight Gain Atverss axperience
Liseopri [261 [1474  [Femaie |79 |6 | Oy Cougn Adverss siperience
Lisinopril | 266 1515 Fermale |73 |3 Cough Adverse exparience
Lisnopnl | 273 1582 Male 74 |8 Nausea/Headache Adverse expenence
Ligte-headecnass
Lisinoprl | 278 | 1766 Femaie |81 |8 | Orycougn Adverse axperience
Lisinopril | 279 1828 Maia &7 6 Deprassion Adverse evperience
Usinoprl | 200 1689 Female | 88 Rash Adverse sxperience
over Varicoss Vein
Lmopri | 290 | 1700 | Femaie [72 |3 | Cougn Adverse expenence

Two patients were discontinue { due to laboratory abnormalities, Patient 207/1027 (valsartan) was
discontinued due to asymptomatic abnormal liver function tests. SGOT and SGPT increased to 208 U/L
and 227 U/L at visit 6 from a normal baseline and visit 4 values. Vaisartan was discontinued and repeat
labs one ronth lzier were normal, Patient 206/1055 (valsartan) had an elevated alkaline phosphatase.
Alkaline phosphatase was 237, 8818 and 1345 U/L at visits 1, 4 and 6 respectively. It is not ¢lear what
relationship valsartan had on the changes in these labs.

Patient 242/1321 {valsartan/HCTZ) was discontinued due to left facisl swelling. The patients had
a history of sinus inflammation and had URI symptoms at the same time. It appears that the patient
continued on medication for approximately 2 months after the first complaints of swelling. The
relationship to valsartan therapy is unclear.

Tabie 28.4 lists the most frequently reported adverse events during double blind treatment. This
is a composite of patients either on monotherapy or combination therapy. Of note, the incidence of cough
is approximately double in the Lisinopril group compared to the valsartan group. Back pain occurred in
only one Lisinopril patient but was reported by 24 valsartan patients. The clinical significance of this
observation is unclear.
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Table 28.4. Adverse Zvents Reported by 2 3% of the Patients [vol. 1.200, p. 38)
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For each laboratory parameter, there was no difference Letween treatment groups in the incidence of
labs outside the pre-defined percent change from baseline. There was no diffcrence between treatment
groups in the changes in the mean lab values for each visit (¢.g. mean alkaline phosphatase doubled post-
baseline in both the valsartan end Lisinopril group).

Protocol 33. A Multiple Dose, Randomizcd, Double-Blind, Active Controlled, Parallel Trial Comparing
Valsartan 80 mg PO OD vs. Lisinopril 10 mg OD vs. HCTZ 25 mg PO OD For The Occurrence Of

Cough In Hypertensive Patients Age 18 - 80 With A History Of ACEI Induced Cough
(5/13/94 - 2/1/95)

This a randomized, double-blind, multi-center, parallel dose, active control trial whose purpose
was to compare the incidence rates of dry cough with valsartan and lisinopril treatment in patients with a
history of ACEI induced cough. The trial consisted of a 2 - 4 week placebo period, a 4 week Lisinopril

chalienge period, a 2 week Lisinopril washout period and a 6 week double-biind treatment period as
illustrated in Table 33.1.

Table 33.). Study Design.

Period

Piacebo Run-In

Lisinopril Challenge { Lisinopril Washout Double-Blind
Treatment
Visit ] 2 3 4 5 6
Waek -10 -6 -2 0 3 6
Duration 2 - . weeks up to 4 weeks 2 wecks 6 weeks
Treatment placebo Lisinopril 10 mg placebo Lisinopril 10 mg
valsartan 30
HCTZ 25 mg

In order to be rendomized to double-blind treatment, patients had to fulfill the following criteria:
¢ 18 - 80 years of age;
o have a history of ACEI induced cough;

a mean siDBP 2 90 mm Hg and < 115 mm Hg at visit 2;
no cough present during the placebo run-in;
dry cough must bz present at visit 3;
cough absent at visit 4.
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Patients with a history of asthma, smoking history in past 2 years, current smoking, CHF and IDDM were
excluded. Numerous medications as listed in the protocol (vol. 1.18., p. 12) resulted in exclusion.

The primary endpoint was the incidence of dry persistent cough at either visit 5 or 6. The
secondary endpoint was the terminal visit mean siDBP and siSBP (baseline was calculated from visit 2 and

4 separately).

There is one limitation in the collection of data in *his study. At visit 2 and 4, the case repo:t
form does not ask “Does the patient have a cough?” Thus, in the data there are no responses for these
visits regarding cough uniess the patient was discontinued prior to randomization.

Results

Table 33.2 lists the patient disposition for the study. Nineteen centers particinated in the study.
One-hundred and ninety-s+ ven patients started the Lisinopril challenge period. One-hundred and twenty-
nine patients were randomized. Ome-hiudred and six patients completed the six week treatment period.
Twenty-three patients discontinued prematurely,

Table 33.2. Patient ‘.D:spommn

T,

K E -

Enrolled

Started Lisinopril Challenge

Started Post-Challenge Washout

Randomized

Completed
Discontinued Prematurely 7 10 6 23
Adverse Experience 3 1¢ 2 15
Unsatisfactory Response 2 0 3 S
Withdrew Consent 0 0 1 1
Lost to Follow-up 2 0 0 2

There were no significant difference between the treatment groups with regard to major

demographic variables. The majority of patient were men. Ninety-three percent of patients were white.
Only 4 black patients were enrolled. Table 33.3 lists the demographic variables for each treatment group.

_Table 33.3. Patient Demographics
. | e HValsartan 80 mp e -
e T N e ey ] V20
Male 24 (GT%) _25(56%) 22 (52%) 71 (55%)
White 4] (98%) 41 (91%) 38 (90%) 120 (93%)
| Mean Age 52.6 559 52.3 53.6
Mean Baseline siD.P {visit 4) 96.9 + 6.9 96.1 £ 6.6 96.9 + 8.2

Twenty-three patients received prohibited medication during the trial (7 valsartan, 6 Lisinopril, 10
HCTZ). It is unlikely that this contributed significantly to the outcome.

Table 33.4 lists the number of patients with dry cough at either visit 5 or visit 6. There is &
slight difference in the incidence as caiculated by the sponsor and the medical reviewer. The difference in
incidence between the valsartan and Lisinopril groups are significantly different (P < .00004; Chi-Square).

Table 33.4. Incidence Of Patients With Cough During Double-Blmd Tmtment

# of Patients Incidence ..
Valsartan 41* 8 (19.5%) 10 (24 3%)
| Lisinopril 45 31(63.9%) 31 (68.9%%)
HCTZ a2 8 (19.0%) 12 (28.6%)

* One patient lost to follew-up with no post-randomization visit. [Note: The difference between the
sponsor’s count and the medical reviewer's count involves the inclusion of patients who had cough that
was not dcemed dry or persistent. The conclusion does not change.]
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The mean change in sIDBP at week 3 (visit 5) and week 6 (visit 6) of double-blind reatment are
listed in table 33.5. There was no significant difference in the change in siDBP between treatments.

Table 33.8. Mean Change in siDBP at Visit § 6. _
[ Valsanm % 8RS sty = P EARICTZ
£33N | - Meen Change 7 TRAWIEECY WYMo Chagie™ |
Visit5 | #1 -507(667) | 45| -6.56(7.31 421 -467(79D)

| Visit6 | 36 ~4.54(7.55) [37 [ -532(9.69) [39] -4.80(7.50)

Three valsartan patieats discontinued due to adverse events. None were deemed top be serious.
Table 33.6 lists the valsartan patients discontinued due to adverse events.

Table 33.6, Valsartan Pa_tien_t.lei;c.ontinued due io Adverse Events

i Patient Number {"§

410/1201 f
165/1084 m | 44 6| Dry Cough
[ 21071008 £ 70 5

There were no clinically significant changes in laboratory values for valsartan treated peatients.
Protocols CH-91-07, CH-92-01, CH-92-07.

Three trials were performed in which either a 1 or 2% valsartan solution was administered to the
eyes of healthy subjects or patients with increased intraocular pressure. A total of 20 subjects completed
the studies. There was no evidence of a pharmacodynamic effect. Minor keratopathies were reported and
were thought to be secondary to repeated tonometry measurements.

Protocols ANG-004, ANG-00S, ANG-006

Protocols ANG-004, ANG-005, ANG-006 were open-label, multi-center, dose titration studies in
hypertensive patients. The studies were performed in Japan durinz 1993 or 1994. The doses studied
ranged from 10 mg to 160 mg. All had a placebo run-in followed by a treatment period ranging from 4
days to 10 weeks. Ninety-five patient enrolled and 86 patients completed the studies. Valsartan was well
tolerated,

The design of these studies limits the usefulness of the information obtained. There are more
relevant studies in the NDA.

Protocol 102.

This was an open label, placebo controlied, dose ranging study to evaluate the central
hemodynamic effects of valsartan in patients with stable CHF (EF <35%). Patients received a single dose
of valsartan (10, 20, 40, 80 or 160 mg) or placebo and centra] pressure measurements were performed for 24
hours post-dosing via Swan-Ganz catheter. The primary endpoint was the change in pulmonary capillary
wedge pressure (PCWP) and cardiac output over time. Valsartan blood concentrations were also measured.

This study v'as reviewed for safety only. Efficacy will not be discussad because it does not pertain
to the current indication being sought by the sponsor and the design of the study does not lend itself to
assigning much relevance to the results. Twenty-five patients were randomized to either placebo (N = 4) or
vaisartan (N = 2[). Ten patients (8 valsartan, 2 placebo) reported adverse events. There was one serious
adverse cvent in a patient dosed with valsartan 160 mg (worsening CHF). Dizziness was the most

common adverse event reported (3 valsartan patients)

Protocol 11 Open Label Extension (1st Year)
(4/6/93 - 1720/95)

This is an open label, optional, uncontrolled trial in patients who completed protocol 11. Only
information for the first year of extension therapy is included. The trial consisted of a 6 week titration
phase during which patients initially received valsartan 20 mg. The dose was titrated to 40 mg and then
80 mg at 2 week intervals based on blood pressure response (titration if mean siDBP > 90 mmHg and there
Wwas < 10 mmHg decrease from baseline). Patients who needed additiona! therapy could receive HCTZ
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12.5 mg or 25 mg. Following the titration phase, patiens continued in 8 102 week extension phase.
During the extension phase, the dose of vaisarian and HCTZ could be adjusted based on blood pressure
response.

Results

Three hundred and ninety-nine patients entered the open label extension. The number of paiients
from each of the treatment groups in the double-blind portion of the protocol 11 ranged from 94 to 104.
Two hundred and fourteen patients received only valsartan monotherapy during the open label study. One
hundred and eighty-five received valsartan monotherapy and valsartan/HCTZ therapy at some during the
extension phase. The exposure to therapy in patient yeurs is lisied in table 11E.1. After approximately 1
year of therapy, approximatel; 50% of the patierts remained on monotherapy and 50% received
combination therapy.

_Table 11E.1. Patient Exposure.

-Dose Level ekt Patients d'tc Dosé" { - vePatient Yesrsof
Valsartan 20 mg 399 93

| Valsartan 40 mg 319 79
Valsarian 80 mg _252 82
Valsartan Monotherapy Total 399 254
Velsartan/HCTZ Exposure 185 134

One hundred and forty-six patients prematurely discontinued the extension phase. The reasons
patients discontinued are listed in table 1E.2.

Table 11E.2, Reasons for Prema_turey_piscom_im_l_qt_iqn

f:Reason Discontinued ) o Discontimued -
Adverse Experience 46
Abnormal Lab 2
Administrative Problems 2
Death 2
Did not meet protocol criteria 3
Lost to Follow-up 7
Non-compliant 6
Withdrew Consent 30

| Unsatisfactory Response 48
Total 146

The average age of the patients was 55.0 years. All were Caucasian and 70% were male.

Table 11E.3 lists the mean change in siDBP from bascline by week for all extension patients
regardless of therapy. Since the means in the latter weeks do not include patients who discontinued in
carlier weeks for any reason including failure to respond, the mean values are likely inflated.

Table 11E.3. Mean Change from Baseline* in siDBP

" Visit | Extension Woek | N | -Mean(3SD) -
9 2 3 - 1.5 (£ 7.4)
10 4 389 |  -9.6(7.2)
11 6 379 | -10.5(69

12 10 364 | -11.9(17.1)
13 14 355 | -11.9(265
i4 2 343 | -11.7(£67
15 30 321 | -11.8(+68)
16 38 297 | _-123 (2 66)
17 46 278 | -13.5(x70
18 58 264 | - 12.7(x17.3)

* baseline = visit 5
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Two padents died. Patient 016/515 was a 75 yo female (valsartan 20 mg) who was found dead
afier 6 months treatment in the extension period. No eutopsy was performed. Death was attributed to
cardiovascular disease. Patient 012/509 was a 64 yo male (valscrtan 80 mg) who experiencd an acute
episode of chest pain and died. No autopsy was performed.

Seventy percent of the patients experienced adverse events on at least one occasion. Table 11E4
list the most frequently reported adverse events (> 3% of patients) by the petiems. The most common
adverse event was headache reperted in 19% of patients. Respiratory related adverse events were the next
most commonly reported. Dizziness occurred in 7.5%. Coughing was reported in 6.3%. It should be
kept in mind that exposure to valsartan in the doublz-blind period may have some effect on the event rates
of adverse events in the open label since those adverse events o~curring in the double blind nortion of the
study are not included. Adverse event rates were analyzed as a function of age and by sex [nct by race since
there were no black patients]. It is unclear whether any individual adverse events show a predilection for
either sex or are age related. Tables 11E.5 and 11E.6 lists the incidence of the most commonly reported
adverse events as a function of sex and age. The appendix (page xxxi) contains a listing cf all adverse
events reported Ly 1% of the patients.

Table 11E.4. Adverse Events Reported By At Least 3% Of The Patients {volume 1.212, p. 40).

Valsartan ValsartanHCTZ
N (%) N (%)
Tolal Palients 399 (100.0) 185 (120.0)
Total Patients with an Adverse Experience 281 ( 70.4) 127 ( 82.6)
Adverse Experience
Headache 75¢{ 8.8) 14{ 7.8)
Sinusitis &4 ( 11.0) 15( 8.1)
Viral Infection 43{ 10.8) 24 (130
Upper Respiratory Tract Infection M 85 18( .0
Dizziness 30( 15 10( 54)
Anthralgia 28( 7.0) 0{ 4.9)
Coughing 25( 8.3) - f2( 6.5)
Back Fain 25( 6.3) S5( 2.7
Diarrhea 29( 53 B( 4.3)
Dyspepsia 18( 4.5 &{ 3.2
Pharynghis 16{ 4.0 6( 32
Arm Pain 16( 4.0) 5( 2.7
Nausea 14( 3.5) 4( 2.2)
Leg Pain 13{ 3.3) &( 3.2
Injury 13(¢ 33) a( 1.6
| Rash 13( 33) a( 16
Faligue 12( 30) 6( 3.2)
Abdominal Pain 8( 23 T( 38
Respiralory Disgrder a8{ 20) 8( 43)
Sprains and Strains 7( 1.8) 8( 32
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Table 11E.5. Adverse Events Reported Ry At Least 3% Of The Patients by Age Groups [volume 1,212,

p. 441

Valsartan ValsartawiCTZ
< &5 2 88 < &8 246
N {%) N (%) N (%) N (%)
Total Patients 317 {100.0) 82 (100.0) | 151 (100.0) 34 (100.0)
Totsl Patients with an 224 ( 70.7 S7( 69.5) | t02( 87.5) 25( 1AS5)
Adverss Experience
Adverse Experiencas
Headache 84(202) | (4| 1 Iy | A 8y
Sinustis M1 10( 12.2) M1y | a1y
viral Infection 36 ( 11.4) 7( 85 20( 132 4( 11.8)
Upper Respiratory Tract infection 32( 0.9 2( 24) 16{ 10.6) 2( 89)
Dizzinvess 24( 18 8( 7.3 T{ 48) 3( 88
Anhralgia 19( 6.0 9( 1.0 5( 3.3 4118
Coughing 20( 6.3) 5( 6.1) 12¢ % 0( 0.0)
Back Pain 20( 63) 5( 6.1) 5( 33) 0( 0.0
Dianhea 19( 60) 2( 24) T( 48) 1( 2.9
[ Oyspepsia 15( 47) 3{ 30| &( ‘91 0( oo
Pharyngitis 12( 3 4( 49 4( 28) 2( 59)
Arm Pain 14{ 44 2( 24 §( 3.3) o¢ 00
Nausea o 28) 5( 8.1) 2( 13 2({ 59
Leg Pain 1 35 2{ 24 8( 4.0 0( 00
Injury 10( 32 3( an (2.0 o{ 0.0
Rash 11( 38 2( 24 2¢{ 1.y 10 28)
Fatigue 1 3% 1( 1.2 4{ 28) 2( 59
Abdominat Pain 8¢ 25 1 1.2 8{ 4.0 1( 29
Respiratory Disorder T 22 1{ 1.2) T{ 48) 1( 28
Speains and Strains 7( 2.2 0¢{ 0.0) 4( 28) 2( 59
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Table 11E.6. Adverse Events Reported By At Least 3% Of The Patients by Sex [volume 1.212, p. 46}

Valaarian ValsartanMCTZ
Male Famale Male Female
N (%) N{%) N %) N (%)
Tolw Paimnis 201 (100.0) 116 (100.0) 138 (100.0) 47 (100.0)
Total Palienis with an 192( 80.3) 3({ 754) {70 {81
Adverse Exparience
Advecsa Expetience

Headache (187 N{xY 8( 65 $( 10.8)
Slnusitis 2n{ 10.0) 10 ( 11.8) B{ 58 T( %)
Virst Infection o (10N 13¢ 1.9 17¢ 123 7{ 49
Uppor Respirsiory Tracd Infection 2( 1LY 8( 6.0) 15¢ 10.9) 3 84
Dixzinass 17{ 6.0) 13( 11.0) 8({ 5.8 2( 43)
ARthegie 21 1y 8 31) LY a1 1] 4( 0.5
Coughing 15( 8.3 10( &5 10{ 72 2( 43
Back Pain H{ o5 8{ 51 5( 19 0 0:.)_.
Diarthea 14¢ 50 7 89 4 29 'Y 13}
Dyspepsia "M A T( 59 4( 29) 2 49
Pharyngitis 10{ 38) 6{ 5.9 I{ 2 3{ Ba)
Amn Pain 0{ I8 8( 5.1) M 2D 2( A2
Nausea T( 29 1( 59 4 29 o( 0.0)
Leg Pain o 28 5{ 4.2 4( 2.9 2({ 43)
Injury 12( 4.3) 1( 08B 2( 14) 1{ 21)
Rash 8( 3D 40 34 3 22 of 0.0
Fatigue 10( 38 2( 1.7 3{ 23 3({ 64)
Abdominal Pain 8 28 1( 0.8) 5( 8 20 4y
Respiratory Disorder 6( 2% 2( 17 8( 43 2( 43
Spraing and Siraing 5( 19 2( 1D 5{ 18§ 1{ 21)

Forty-nine patients discontinued from the study due 10 adverse events or laborato. ; abnormalities.
Forty-three patients had adverse experiences described as serious (of which 15 discontinued prematurely).
Table 11E.7 lists the patients who discontinued due to adverse events, lzb abnormalities and those with
serious adverse events.
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Table 11E.7. Patients With Serious Adverse Events Or Discomtinued Due To Adverse Event Or Lab
Abnormality. [ vol. 1.212, p. 52]
Discontinuations due to Adverse Events in Valsartzn Patients
_.:] Trial | Treatment{ --Dose #s st i Sex | Age g - - " DC [SAE
Sugimoto 11E1| Valsartan | 20 mg | 004/502 | M | 63 Yes | No
i0 Yes Mo
{Oparil 11E1 [Valsattan/ [80/25 004/502 M ) 50| 15 [lmpotency Yest No
HCTZ
LAnsari 11E} ! Valsertan | 20mg | 004/503 | M | 581} 16 back pai, Yes | No
16 |Nightmares/frequent Yes| No
umbness leg and arms | Yes | No
McNeer HE] | Valsartan | 20mg | 005/504 | M | 64 10 [Dyspepsia Yes| No
10 %t_ggic rhinitis Yes | No
10 [Buming in eyes Yes | No
10 [Headache Yes m
hakes in morning Yes
McNeer 11E1| Valsartan | 20mg | 008/507 | ¥ | 55] 9 [Headache Yes| No
9 |Blured vision Yes | No
Marbury 11E1| Valsartan | 40 mg | 005/505 | M | 44| 10 [Dry throat Yes | No
10 Delayed focusing of eyes | Yes | No
10 Agitation Yes | No
libido Yes| No
Yes| No
nvoluitary twitch lower | Yes | No
ervousness Yes | No
Kliger 11E1] Valsartan | 40 mg | 009/506 | M | 48 | 12 Hypotension Yes | No
Kraus 11E1| Valsartan | 20mg | 011/507 | F | 66) 18 eral fatigue Yes | No
18 Yes | No
Miller I1E1| Valsartan | 80m 012/510 I M | 46] 15 Ilnmsedfaugue Yes | No
15 Eimhealchange in stools  Yes ] No
15 [Difficulty in urination _ | Yes | No
Grimm 11E!{ Valsartan | 40 mg | 013/510 55| 16 {Transient ischemic attack | Yes | Yes
16 _[Confusion Yes | Yes
Yarbrough 11E1| Valsartan | 80mg | 014/510 | M | 31] 18 iety reaction Yes| No
16 Migraine No | Yes
18 |Migraine eguivalent Yes ] Yes
Davis 11E) | Valsanan | 80mg | 015/514 | M { 71| 11 Ktomach upset Yes | No
11 [Neck pain Yes | No
11 [Dizzy spells Yes | No
eadaches Yes | No
Cobler LIE1| Valsartan | 80mg | 019/515 [ M | 571 15 [Fatigue Yes ] No
racking fingemnails Yes | No
creased hair loss Yes | No
Davis 11E1] Vaisartan | 40 mg | 026/515 { M | 48] 11 {Intermittent headache Yes | No
11 JLow sexual response Yes | No
Marbury LIE1| Valsartan | 8¢ mg | 032/524 | F | 59| 13 [Feet swelling Yes | No
Finger swelling Yes | No
and swelling Yes | Ne
houlder swelling Yes | No
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Discontinuations due to Adverse E\rents in Valsartan Patitnts

vesti | Trial| Treatment { »: Age|Visi | DC Iﬁ
ess feet Yes| No
reness fingers Yes| No
reness hands Yes| No
ess knees Yes| No
oreness shouiders Yes| No
welling knees Yes | No
Kraus 11El| Valsartan | 20 mg | 001/501 { M | 47| 10 PDyspepsia Yes| No
astric pressure Yes{ No
Marbury 11E]1] Valsartan | 40mg | 002/502 | M | 76 ] 16 [Loose stools Yes| No
Kliger 11E1{ Valsartan | 40 mg | $02/502 | M | 35| 10 [Headaches Yes{ No
Wombolt 11El| Valsartan | 40 mg | 005/505 | M | 65| 10 ISevere atherosclerusis Yes| Yes
eft leg
Lasseter HE1| Valsartan | 40mg | 005/505 | F | 46| 15 JLow hemoglobin/ Yes| No
ematocrit
Serfer 11Ei{ Valsartan | 20mg | 006/503 | F | 49| 17 cope Yes | No
Miller HEIl| Vaisartan | 20 mg | 006/504 | M | 65| 18 |[Cerebrovascular accident | No | Yes
ransient ischemic attack | Yes | Yes
Cobler I1E1| Valsartan | 20mg | 007/505 | M { 44 ] 15 fimpotence Yes | No
Oparil 1tE1| Valsantan | 20 mg | 007/506 | M | 50 | 14 [increased edema feet Yes| No
creased edema legs Yes| No
Davis 11E1| Valsartan | 20 mg | 008/508 | F | 63| 14 |Abnormal platelet count | Yes| No
IAbnormal WBC count Yes{ No
Cobler 11E1| Vaisartan | 80mg | 013/510 | M | 67} 13 emia Yes | Yes
Miller 11E]1] Valsartan y 20 mg } 013/511 | M | 46| 9 [Chest pain _ Yes| Yes
Kliger VIEV) Valsartan | 80mg | 015/511 | M 59| 16 [Cervical radiculopathy Yes|Yes
Sugimoto L1E1 ] Valsanian § 20mg | 016/510 | M | 561 18 limpotence Yes | No
Grimm 1IE1}| Valsartan | 40mg ! 016/513 | M | 71 ] 17 [impotence Yes{ No
Davis 1{E1| Valsanan | 20 m 017/517 | F | 71| 10 JAbdominal distention Yes | No
Sugimoto 11E]1] Valsartan | 80mg | 018512 | M | 60 15 [Weight gain Yes | No
Garrant 11E1] Valsartan | 20mpg | 019/518 { M | 66| 9 [Headache Yes | No
Cobler 1IEI| Valsartan | 20 mg | 024/518 | M | 67| 17 |Cardiomycpathy Yes | No
il YiEl| Valsartan | 20mg { 025/52] | M ] 35] 16 j&gh_d left flank pain | Yes| No
Davis 11E1} Valsartan | 40 mg | 026/523 | F | 55 12 [Intermiitent positional Yes] No
izziness
Gray 11EY ] Valsantan § 40mg | 029/528 | F | 48] 11 |Headaches Yes | No
Marbury 11E1] Valsartan | 20 m 030/521 F 149] 17 core Yes{Yes
Ellison 11E2| Valsartan | 40 mg { 010/510 | M | 50 | 21 {Accidental drowning Yes | Yes
Yes | Yes
Ellison 11E2| Valsartan | 20mg | 011/51% | M | 49| 20 jac arrest Yes | Yes
Yes| Yes
Kliger 11E2} Valsartan | 20mg | 014/510 | F | 55| 20 Hives Yes{ No
Garrett 11EI1 [Valsartan/ ronz.s 007/506 | M | 54] 13 r’ulmonary embolism Yes| Yes
ICTZ
Wombolt llET%alsamn 0 mg [016/515 M | 721 14 |Atrial fibrillation No | Yes
trebrovascular disease | No | Yes
omplete heart block Yes | Yes
ight ventricular Yes | Yes
e nyocardial infarction
Serfer VLEi [Valsantan/ Eonz.s 001/501 M| 40 l?Eﬂctunleﬁelbow Yes | No
A‘E;ICTZ
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igator . i< ] Trial: 1. #Dose "] ‘Patient # ] Sex’
11E] [Valsartary R0/25 007/504
CTZ
Right leg weakness No | Yes
Miller 11E1 (Valsartan/ [80/25  J007/505 F |68 iﬂMuscuhr chest pain Yes| Yes
CTZ
Ellison 11E] |Valsartan/ rons 008/507 F | 67| 18 |Adenocarcinoma in situ | Yes| Yes
CTZ Colon polyp Yes| No
Tubulovillous adenoma Yes | Yes
|Ansari 11E1 [Valsartany [80/12.5 012/509 M | 72| 14 Black stool Yes | Yes
CTZ
Grimm 11E| {Valsartan/ ronz.s 012/509 62] 17 josclerotic heart Yes | Yes
CTZ i
Yes | Yes
Chaudhery 11E1 {Valsartan/ B0/25 017/517 M | 49] 16 Cough Yes Rz
CTZ Yes
Oparil 11E] [Valsartan 0/25 021/517 F | 57| 15 jltching, chest, arms and | Yes | No
CTZ
Grimm HEL txonzs 022/516 M | 59| 12 [Decreased libido Yes| No
CTZ
Oparil 11E2 [Valsartan/ [80/25  P03/501 M | 65| 19 [Chest pain Yes| Yes
CTZ coronary artery disease
Chrysant L1E2 [Valsartan/ [80/12.5 1002/502 M | 66| 21 Squamous cell carcinoma,} Yes | Yes
CTZ arynx
Vaziri 11E2 Ealsanan/ |80f25 017/512 M | 63 | 19 Bilateral flank pain Yes| No
CTZ
Cobier 11E2 [Valsarta/ [80725  [018/514 | M
CTZ
Serious Adverse Events Not Prematurely Discontinued
Investi | Trial [ Treatment |- Dose +| -Pationt #:] Sex]:
Miller JIE1| Valsartan | 20mg | 013/51) | M
Wombolt 11E1| Valsartan | 80 mg | 016/515 | M
Wombolt 11E1| Vaisartan } 80 mg | 016/515 | M 14 _[Osteoarthritis right knee
Gray HE1| Valsaitan | 40mg | 021/518 | F | 57] 11 lacute cholecytitis No | Yes
Gray 11E] ] Valsartan | 40 m 021/518 | F | 57] 14 [Retmal arteriolar occlusion No | Yes
Vaziri 11E1 | Valsanan | 80 mg | 028/520 { F | 48 | 16 |Chest pain (gastric)_ No ['Yes
Vaziri HE]] Valsartan | 80mg | 028/520 | F | 48| 16 [Heartbum No | Yes
Vaziri LIEV | Valsartan | 80 mg | 028/520 | F | 48| 16 |Anxiety attack No | Yes
Pool 11E1 | Vaisartan | 80 m 003/503 | M | 601 16 i No | Yes
Ellison 11E1| Valsartan | 40 m 003/504 | F | 70] 18 cell carcinoma nose | No | Yes
Cobler VIE1} Valsartan | 80mg § 004/504 | M | 58] 1} No | Yes
Grimm 11E1| Valsartan | 40 m 007/507 { M ] 621 14 i No | Yes
Wombolt 11E1] Vaisartan | 80 mg | 007/509 | M [ 62| 14 [Ostecarthritis left knee | No | Yes
Serfer 11E1] Valsartan | 80 m 008/507 | M| 34] 14 al cell carcinoma No | Yes
McNeer DE) | Valsartan | 20mg | 009/508 | F | 74 18 heral vascular disease] No | Yes
Vaziri 11E1| Valsartan | 80 mg | 010/506 | F | 53| 15 [Intermittent chest pain, No | Yes
aC
Y arbrough V1E1| Valsartan 80 012/512 | F ] 55| 18 |Adenomatous hyperplasia | No | Yes
ith atypia, uterus
Vazini 11E1] Valsartan | 20 mg | 020/514 | F | 79 | 14 [Basal skin carcinoma No | Yes
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Serious Adverse Events Not Prematurel Diseontinued
Investigator Trial | Treatment: s §{#Patient 4] Bex | Agé|VisidAdverss Experience -« | DC
Davis 11E1 Valsamm 20 mg | 023/519 } M | 62| i1 |[Amputation 3rd and 5th | No | Yes
ers left hand
Ansari 11E1 | Valsartan/ | 80/12.5| 001/503 | F | 78| 18 prokalemia No | Yes
HCTZ
 Ansari 11E1 | Valsartan/ | 80/12.5{ 001/501 | F | 78] 18 |Pneumoma No { Yes
HCTZ
Oparil 11E1| Valsartan/ | 80/25 | 004/502 | M | 50| 14 Worsening neck pam No | Yes
HCTZ
Garrett 11E1 | Valsartan/ | 80/12.5 | 007/506 | M | 54 13 [Brain tumor No | Yes
HCTZ
Chrysant 11E2| Valsartan/ | 80/25 | 001/501 | M | 41| 20 |Fractured scaphoid bone | No | Yes
HCTZ right wrist
Chaudhery 11E1 { Valsartan/ | 80/12.5| 003/503 | F } 53{ 16 |Abdominal pain No [ Yes
HCTZ
Chrysani 11E1] Valsartan/ | 80/25 | 004/504 | M | 58] 18 IBasal cell carcinoma ear | No \i\s
HCTZ -
McNeer 11E1{ Valsartan/ | 80/12.5| 007/505 | M | 62| 16 Frostate cancer No | Yes
HCTZ
Pool 11E1 | Valsartan/ | 80/12.5| 011/507 | M | 73| 12 Pasal cell carcinoma back| No | Yes
HCTZ
Chrysant 11E2§ Valsartan/ | 80/25 | 016/516 | M | 59| 20 [Transient ischemic attack | No | Yes
HCTZ
Pool 11E1 | Valsartan/ | 80/25 | 017/511 | M | 43 F’ost tenosis of left common | No | Yes
HCTZ trial liliac vesse}
Chrysant 11E1| Valsartan/ | 80/25 | 021/519 | ¥ | 45| 18 |Fracture right ankle No | Yes
HCTZ
Vaziri T1El{ Valsartan/ | 80/25 | 025/518 { M § 69| 17 [Cerebrovascular accident | No | Yes
HCTZ
Grimm 11E1[ Valsartan/ | 80/25 | 027/520 | M | 48| 15 {Hydrocele recurred No | Yes
HCTZ
Oparil 11E1| Valsartan/ { 80/12.5 | 027/525 | M | 54 | 12 [Cyst left neck No | Yes
HCTZ
Marbury 11E2 | Valsartan/ | 80/25 | 036/527 | M | 58 | 19 [Benign prostatic No ! Yes
HCTZ hypertrophy
Oparil 11E1| Valsartan | 20 mg | 020/518 | M | 65| 18 |Adenomatous polyps No | Yes
sigmoid colon
Adenovillous polyps No | Yes
ascending colon
Kliger 11E1| Valsartan | 40 mg ]| Q009/506 | M | 48| 12 glaligmnt lymphoma No [ Yes
plenomegaly No | Yes
Yarbrough 11E1] Valsartan { 80 mg | G014/510f M | 31| 16 Right arm weakness No | Yes
ight sided facial No | Yes
eakness
McNeer 11E1| Valsartan | 40 mg | 006/506 | M | 50 | 13 JAngina - chest pain No | Yes
Coronary artery disease | No | Yes
Garrett 11E1] Valsartan } 20mg | 016/515 | F | 74| 15 Cardiovascular collapse | No | Yes
No | Yes
Oparil 11E1| Valsartan | 20 mg | 014/512 | M | 68| 15 [Heme positive stool No | Yes
iccups No | Yes
Busea No | Yes
omiting Ne | Yes
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Serious Adverse Events Not Prematurely Discontinued
Investi Trial | Treatment ] :Dose uPahenti i EexX
Oparil HE]| Valsartan/ | 80725 | 010/510 [ M
HCTZz

N¢ | Yes
No | Yes
No{Yes
No | Yes
cute Cholelithiasis No | Yes
alsea No | Yes

Patient 008/508 was a 63 yo female who discontinued due to WBC count and platelet count
abnormalities. Table 11E.8 lists the abnormalities. The patient did not have signs of infection or easy
bruising. The WBC differential was normal.

Table 11E.8. Labs for Patient G08/508.

Visit | WBC (T/mm’) |- platelet {T/mm").

5

6

8 ;
11 g
i3

13*

14 )

R = repeat lab 3 days afier visit 3

Patient 005/505 was a 46 yo female who experienced a decrease in hemoglobin and hematocrit as
listed in table 11E.9. Other than noting that a G1 series was negative there are no other labs performed to
work-up the anemia. It appears that WBC and platelets tended to decrease also.

Table 11E.9. Labs for Patient 005/508.

Visit hemoglobin (gri/dl) |  -hematocrit
5 !

8

11

13

14

15

t—

There were no significant changes in mean laboratory parameters for the terminal visit compared to
the baseline visit. Seventeen patients did not have terminal visit labs. Mean serum potassium did not
change in patients treated with monotherapy throughout the first year of the exiension but it did decrez..e by
-2 mEq/L for vaisartan/HCTZ treated patients (4.5 mEq/L -—-> 4.3 mEg/L). Some patients had isolated
increases in potassium or phosphate but these resolved despite continued therapy (which suggests a lab
error). None of the patients had creatinine values above the normal range at the terminal visit,

The lab results for two patients warrant further discussion.

* Patient 017/512 was a 62 yo mzle who had normal baseline SGOT (11 U/L) and SGPT (13 U/L).
(Normal Range: SGOT = 0 - 40 U/L, SGPT = 0 - 45 U/L) Terminal visit SGOT (219 U/L) and SGPT
(388 U/L) were increased. Total bilirubin increased from .9 mg/! 2t baseline to 3 mg/dl at the terminal
visit. The patient remained asymptomatic. The relationship tc th rapy is unclear.

¢ Patient 16/511 had multiple lab abnormalities at vicit 10 [see taole 11E.10.). The patient withdrew
consent at visit 10. The relationship of th =b;urmalities to therapy arc unclear.

Table 11E.10. Patient 16/511 Labs.

Visit_ | Creatinine (mg/dl) | dl) | Potassium (mEg/L) ; | ~*Sodiur (mEq/L) |
5
8
10 ]
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Conclusions

Efficacy

¢ Vaisa. 1 is an effective therapy for lowering Diastolic Blood Pressure in the dose range of 80 - 160 mg
once a day.

« Limited numbers of Black patients were randomized into clinical trials assessing efficacy. Consequently,
subgroup analysis are underpowered. In the limited data available, the effect of valsartan in Black patients
was comparable to the effect observed in Caucasians. The effect of valsartan in Black patients was
comparable to ihe effect of lisinopril in Black patients. Any labeling regarding the effect in racial subgroups
should be similar to the labeling found in Angiotensin Converting Enzyme Inhibitors and Al antagonists
until definitive data is available,

Safety

« The incidznce of cough with valsartan appears to be less than the incidence of cough with lisinopril.

This was documented in patients with a history of ACEI induced crugh in a single trial (protocol 33).

The sponsor uses the incidence rate of cough in ACEI controlled trials as supportive data,

¢ Angioedema was a rare event. Labeling regarding angioedema should be similar to losartan’s labeling.

¢ Occasional increases in serum creatinine were noted in valsartan treated patients. Acute renal failure or '
rapid increases in serwin creatinine has been reported in a patient (1062/61) and patient {1030/29) in E
protocol 26 but the treatment of the patients has not been unblinded. Post-marketing reports with losartan
indicate thet acute renal failure will occur,

» The sponsor has provided information on the number of patients with decreases of the absolute

neutrophil count to less than 1.0 x 10°/L. Additional information is required before any conclusions can be
made.

(LSl

CherlesT. Ganley, M.D. | |
cc orig. U (7

HFD-110
HFD-110/ CSO / C. GANLEY / R. LIPICKY

Appendix Attached
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Adverse Events Incidence in Protocol 28.
Adverse Event Valsartan | lisinopril Valsartan lisinopril
N 334 167 334 167
coughing 28 28 8.38% 16.77%
upper resp tract 27 10 8.08% 5.99%
dizziness 26 10 1.78% 5.99%
pain back 25 i 7.49% 0.60%
headache 25 13 7.49% 7.78%
diarrhea 24 ] 7.19% 4.79%
arthralgia 15 4 4.49% 2.40%
dyspepsia 14 7 4.19% 4.19%
fatigue 11 3 3.29% 1.80%
rhinitis 10 12 2.99% 7.19%
pharyngitis 10 5 2.99% 2.99%
infection viral 10 4 2.9%% 2.40%
nausea 9 3 2.69% 1.80%
infection chest 9 6 2.69% 3.59%
bronchitis 9 4 2.69% 240%
pain abdominal 8 2 2.40% 1.20%
Jotitis externa 8 1 2.40% 0.60%
injury 8 5 2.40% 2.99%
vertigo 7 5 2.10% 2.99%
sprains and stra 7 2.10% 0.00%
pain leg 7 ! 2.10% 0.60%
pain arm 7 ! 2.10% 0.60%
hypotension post 7 1 2.10% 0.60%
edema dependent 7 3 2.10% 1.80%
palpitation 6 1 1.80% 0.60%
myalgia 6 1 1.80% 0.60%
ear disorder nos 6 1.80% 0.00%
conjunctivitis 6 6 1.80% 1.59%
urinary tract in 5 6 1.50% 3.59%
tendon disorder 5 1.50% 0.00%
neuralgia 5 1 1.50% 0.60%
insomnia 5 1.50% 0.00%
gastroenteritis 5 3 1.50% 1.80%
ecztma 5 1 1.50% 0.60%
dyspnea 5 1.50% 0.00%
dermatitis 5 1.50% 0.00%
depression 5 1.50% 0.00%
pain 4 1 1.20% 0.60%
cramps muscle 4 1 1.20% 0.6G%
vomiting 3 7 0.90% 4.19%
vision abnormal 3 1 0.90% 0.60%
trauma 3 1 0.90% 0.60%
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Adverse Events Incidence in Protocol 28.

Adverse Event ‘Valsartan | lisinopril Valsartan lisinopril
N 334 167 334 167
somnolence 3 1 0.90% 0.60%
rash 3 2 0.50% 1.20%
purpura 3 i 0.50% 0.60%
procedure gastro 3 i 0.90% 0.60%
procedure eye 3 2 0.90% 1.20%
pain chest 3 0.90% 0.00%
micturition freq 3 0.90% 0.00%
influenza like s 3 0.90% 0.00%
hemorthoids 3 2 0.90% 1.20%
hematuria 3 0.90% 0.00%
fracture 3 0.90% 0.00%
esophagitis 3 | 0.90% 0.60%
epistaxis 3 3 0.90% 1.80%
earache 3 0.90% 0.00%
cramps leg 3 | 0.90% 0.60%
constipation 3 3 0.90% 1.80%
arthrosis 3 1 0.90% 0.60%
angina pectoris 3 4 0.90% 2.40%
allergic reactio 3 2 0.90% 1.20%
vestibular disor 2 0.60% 0.00%
verruca 2 1 0.60% 0.60%
urinary incontin 2 0.60% 0.00%
tonsillitis 2 0.60% 0.00%
sputum increased 2 0.60% 0.00%
skin cold clammy 2 0.60% 0.00%
sinusitis 2 4 0.60% 2.40%
rigors 2 0.60% 0.00%
periodontitis 2 0.60% 0.00%
pain musculo-ske 2 1 0.60% 0.60%
otitis media 2 1 0.60% 0.60%
mouth dry 2 i C.60% 0.60%
laryngitis 2 0.60% 0.00%
infection 2 1 0.60% 0.66%
herpes zoster 2 1 0.60% 6.60%
gout 2 0.60% 0.00%
gait abnormal 2 0.60% 0.00%
flushing 2 0.60% 0.00%
flatulence 2 1 0.60% 0.60%
conjunctiva! hem 2 0.60% 0.00%
cerebrovascular 2 1 0.60% 0.60%%
cellulitis 2 1 0.60% 0.60%
asthma 2 0.60% 0.00%
arthritis 2 0.60% 0.00%
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Adverse Events Incidence in Protocol 28.

Adverse Event Valsartan | lisinopril Vaisartan lisinopril
N 334 167 334 167
weight increase 1 1 0.30% 0.60%
vulva disorder 1 | 0.30% 0.60%
vitreous detachm 1 0.30% 0.00%
vein varicose i 1 0.30% 0.60%
vaginitis atroph 1 0.30% 0.00%
uveitis 1 0.30% 0.00%
urticaria 1 0.30% 0.00%
urinary retentio 1 0.30% 0.00%
tremor 1 1 0.30% 0.60%
tracheitis 1 0.30% 0.00%
tongue discolora 1 0.30% 0.00%
tongue coated 1 0.30% 0.00%
tinnitus 1 0.30% 0.00%
tendinitis 1 0.30% 0.00%
taste perversion 1 0.30% 0.00%
syncope 1 0.30% 0.00%
sweating increas 1 0.30% 0.00%
stomatitis ulcer ; 0.30% 0.00%
sputum abnormal 1 0.30% 0.00%
skin dry 1 0.30% 0.00%
skin disc, der 1 1 0.30% 0.60%
seborrhea | 0.30% 0.00%
rheumatism 1 0.30% 0.00%
respiratory diso 1 1 0.30% 0.60%
rash maculopapul 1 0.30% 0.00%
rash erythematou 1 0.30% 0.00%
pruritus 1 0.30% 0.00%
nrostatic disord 1 0.30% 0.00%
proctitis ] 0.30% 0.00%
procedure surgic 1 0.30% 0.00%
procedure muscul i i 0.30% 9.60%
polyuria 1 | 0.30% 0.60%
pneumonia 1 i 0.30% 0.60%
phlebitis ] 0.30% 0.60%
paronychia 1 0.30% 0.00%
paresthesia 1 1 0.30% 0.60%
paralysis 1 0.30% 0.00%
pain renal 1 0.30% 0.00%
pain perineal fe ] 0.30% 0.00%
paget's disease 1 0.30% 0.00%
nocturia 1 1 0.30% 0.60%
Rervoushess 1 0.30% 0.00%
nasal obstructio 1 1 0.30% 0.60%

\
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Adverse Events Incidence in Protocol 28.

Adverse Event Valsartan | lisinopril Valsartan lisinopril
N 334 167 334 167
nail disorder 1 0.30% 0.00%
muscle weakness ] 0.30% 0.00%
moniliasis 1 0.30% 0.00%
migraine 1 0.30% 0.00%
micturition diso 1 0.30% 0.00%
macula futea deg 1 1 0.30% 0.60%
leukopenia 1 0.30% 0.00%
ischemia 1 0.30% 0.00%
intervertebral d 1 0.30% 0.00%
infection ocular 1 1 0.30% 0.60%
immobilization p 1 0.30% 0.00%
hyperuricemia 1 0.30% 0.00%
hypertonia 1 0.30% 0.00%
hyperkeratosis 1 0.30% 0.00%
hypercholesterol 1 0.30% 0.00%
hot flushes 1 0.30% 0.00%
high density lip 1 0.30% 0.00%
herpes ocular 1 0.30% 0.00%
hemoptysis 1 0.30% 0.00%
hemiparesis 1 0.30% 0.00%
hematemesis 1 0.30% 0.00%
hallucination 1 0.30% 0.00%
hair texture abn 1 0.30% 0.00%
glaucoma 1 1 0.30% 0.60%
gastritis 1 0.30% 0.00%
fibrillation atr 1 i 0.30% 0.60%
falling down nos 1 3 0.30% 1.80%
face edema 1 1 0.30% 0.60%
esophageal ulcer 1 0.30% 0.00%
enteritis ] 0.30% 0.00%
edema peripheral 1 0.30% 0.00%
edema legs 1 0.30% 0.00°%
dysuria 1 0.30% 0.00%
dysphonia ] 1 0.30% 0.60%
duodenal ulcer 1 030% 0.00%
deformity skelet 1 0.30% 0.00%
deafness 1 0.30% 0.00%
cyst 1 0.30% 0.00%
cataract 1 1 0.30% 0.60%
carpal tunnel sy 1 0.30% 0.00%
cardiac failure { 0.30% 0.00%
carcinoma renal 1 0.30% 0.00%
bronchospasm ] 2 0.30% 1.20%
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Adverse Events Incidence in Protocol 28.

Adverse Event Valsartan | lisinoprit Valsartan lisinopril
N 334 167 334 167
blepharoconjunct 1 0.30% 0.00%
bladder calculus 1 0.30% 0.00%
bilirubinemia 1 0.30% 0.00%
asthenia 1 0.30% 0.00%
appendicitis 1 0.30% 0.00%
anxiety 1 1 0.30% 0.60%
anorexia 1 0.30% 0.00%
anemia hypochrom 1 0.30% 0.00%
amnesia 1 0.30% 0.00%
alopecia 1 0.30% 0.00%
adhesive capsuli 1 0.30% 0.00%
ane 1 1 0.30% 0.60%
abnormal stools 1 0.30% 0.00%
abnormal auscult 1 0.30% 0.00%
xerophthalmia 1 0.00% 0.60%
ulcer of extremi 1 0.00% 0.60%
ulcer 1 0.00% 0.60%
tooth ache 1 0.00% 0.60%
thrombocythemia 1 0.00% 0.60%
tachycardia ] 0.00% 0.60%
sprains and stra 1 0.00% 0.60%
skin ulceration 1 0.00% 0.60%
sepsis 1 0.00% 0.60%
retiral hemorrha 1 0.00% 0.60%
psoriasis 1 0.00% 0.60%
procedure fernale 1 0.00% 0.60%
nystagmus 1 0.00% 0.60%
neoplasm endomet i 0.00% 0.60%
melena 1 0.00% 0.60%
malaise 1 0.00% 0.60%
lymphocytosis 1 0.00% 0.60%
intermenstrual b 1 0.00% 0.60%
infection skin 1 0.00% 0.60%
hyperuricemia ] 0.00% 0.60%
hyperesthesia 1 0.00% 0.60%
herpes simplex 2 0.00% 1.20%
hemorrhage rectu 1 0.00% 0.60%
hematuria 4 0.00% 2.40%
gastric ulcer 1 0.00% 0.60%
eye complaints i 0.00% 0.60%
encephalopathy 1 0.00% 0.60%
dermatitis funga | 0.00% 0.60%
cystitis 1 0.00% 0.60%

h
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Adverse Events Incidence in Protocol 28.

Adverse Ever:t Valsartan | lisinopril Valsartan lisinopril

N 334 167 334 167

claudication im 1 0.00% 0.60%

bullous eruption 1 0.00% 0.60%

bone disorder 1 0.00% 0.60%

basai cell carci 1 0.00% 0.60%

atherosclerosis 1 0.00% 0.60%

}
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_Deaths in Valsartan Treated Patients.
Protocol | Center/Patient Cause of Death
Treatment
Age/Sex
11E2 010/510/Ehison Accidental Drowning
Vaisartan 40 mg This 50 year old male patient with a 15 year history of hypertension died
S0/M due to sccidental drowning approximately 90 weeks after beginning
treatment with valsartan in the open-label extension phase. The patient had
been fishing on a boat with relatives when the boat sank. The patient never
made it to shore. His body was later recovered by divers. An autopsy was
performed confirming that the death was accidental.
28 1282/Grillage Bronchopneumonia
Valsartan 80 mg This patient began the double-blind phase of the trial on 03/05/94, and
88/M progressed to Level B (valsartan 30 mg) medication on 16/05/94. He had a
previous history of chronic bronchitis, but was not taking any medication.
On 04/01/95 he became unconscious and was admitted to hospital where a
diagnosis of bronchopneumonia was made. Trial medication was \
discontinued. The adverse experience commenced 246 days after starting '}
Level B (valsartan 80 mg) medication. The patient died 5 days lateron
09/01/95.
28 1214/Deering Carcinoma of kidney
Valsartan 80 mg This patient began the double-blind phase of the trial on 05/04/94, and
70/M progressed to Level B (valsartan 80 mg) medication on 19/04/94 and Level
C {valsartan 80 mg) medication on 03/05/94. He had no previous history of
urinary problems. On 15/09/94 he was admitted to hospital with bilateral
groin pain, and was subsequently diagnosed as having chronic urinary
retention secondary to prostatic enlargement, along with a urinary trect
infection. This adverse experience began 149 days after starting Level C
medication. Treatment with trial medication was stopped. He was
discharged two days later on 17/05/94, having been prescribed trimethoprim.
He was re-admitted on 0§/ /94, afier a blood tirea sample taken during his
follow-up out-patient cliniv visit was found to be high. He was
subsequently referred to an oncologist, who diagnosed kidney carcinoma.
He was then referred for bilateral nephrostomy and radiotherapy treatment.
This patient died on 22/10/94. In the investigetor’s opinion there was no
relationship between the trial medication and the adverse experience.
11E2 011/53 1/Ellison Cardiac srrest

Valsartan 20 mg
49/M

This 49 year oid maie patient with a 6 year history of hypertension presented
in an emergency room with chest pain approximately 85 weeks after
beginning treatment with valsartan in the open-label extension phase.
Laboratory evaluations and ECG wer: normal. The patient was diagnosed
with esophagitis, treated with cisapride, scheduled for a GI consultation and
discharged. Thne petient was last sesn by the investigator approximately 9
weeks prior to the onset of the chest pain for a routine trial visit. Physical
examination at that ti.ne was unremarkable and the patient was without
complaints.

Eight days following the chest pain ¢pisode, the patient was reported to have
complained to his spouse of difficulty breathing while sitting in a chair. The
patient’s wife called for an ambulance and on returning to the room found the
patient blue and gurgling. The patient was transported to the emergency
room and pronounced dead or arrival. Preliminary autopsy revealed severe
gastroenteritis and 90% occlusion of the left anterior descending coronary
artery. Final autopsy results reveaied findings of CAD with 90% narrowing
of the left anterior descending coronary artery and passive congestion of the
liver and spleen with hemosiderin laden macrophages consistent with CHF,
Cause of death was uetermined to be sudden cardiac arrest most likely due to
arthythmia.
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Deaths in Valsartan Treated Patients.

Protocol | Center/Patient Cause of Death
Treatment
Age/Sex
3 Serfer/0489/5506 Cardiac arrest
Valsartan 20 mg This patient had a history of hypertension for twelve years. At Visit 1, his
46/M MSBP was 158/101 mmHg (158/102 mmHg standing) and ECG and chest
X-Ray results were normal. At randomization, his MSBP was 149/101
mmHg (148/102 mmHg standing). Nine days after entering the double-
blind treatment phase, while participating in scuba diving lessons, the
patient sustaired a cardiac arrest. Cardiopulmonary resuscitation was
attempted but unsuccessful. The patient was pronounced dead on arrival
after transport to an emergency facility. Autopsy findings revealed right
ventricuiar hypertrophy, pulmonary congestion and edema. The report lists
the cause of death as pulmop.ry hypeitension.
0 118%/Halmenschlager | Cardiac arrest
Valsartan 80 mg After 15 days of exposure to the trial medication, the patient was found dead
71/F at home one moming. The investigator had seen her a few days bx fore an
no medical problem had been noticed. Her previous medical histor -
included a depression since 1980, hypothyroidism since 1985 and a gastric
ulcer in 1988. She was treated by levothyroxine, metanizole caffeine,
paracetamol and iron suifate. No autopsy was performed, causality of death
was cardiac arrest.
11E1 016/515/Garrett Cardiovascular collapse
Valsartan 20 mg The patient entered the open-label treatment period on 8/17/93. The patient
74/F lived alone and was last seen on 2/20/94. When the neighbors did not see
her on 2/21/94, they had the maintenanze man check on her. She was found
unresponsive in her apartment. The rescue company was calied and she was
declared dead on arrival at the hospital, The actual date of death (2/20 or
2/21) has not been determined. The family did not want an autopsy to be
performed. The death was ruled due to cardiovascular collapse. The patient
had & history of hypertension since 1986.
28 1184/Collins Myocardial infarction
Valsartan 80 mg This patient began the double-blind phase of the trial on 09/06/94, and
82/F progressed to Level B (valsartan 80 mg) medication on 08/09/94. She had a
previous history of mild angina of effort, but was not taking any medication.
On 17/09/94 she was hospitalized with chest pains, and a diagnosis of
myocardiai infarction was made. This adverse experience occurred 9 days
after beginning Level B (valsartan 80 mg) medication. This patient died one
day later on 18/09/94,
11E1 012/509/Grimm Arteriosclerotic heart disease
Valsartan 80 mg / This 64-year old male patient completed the double-blind phase of the trial
HCTZ 12.5 mg on 6/30/93 and began the open-label phase at that time, His trial raedication
62/M was titrated to 80 mg daily on 8/04/93. HCTZ 12.5 mg was initiated on

4/15/94.

The patient was last seen by the investigator on 5/11/94 when he came in for
an unscheduled visit for blood pressure meonitoring post-initiation of HCTZ.
At that time his bioad pressure was 133/75 mmHg. On 6/23/94, the study
coordinator received a voice mail messags from a family member of the
patient’s indicating that he had died on 6/22/94. The patient was scheduled
for an interim visit on 6/23/94, and the study coordinator had spoken to him
on 6/21/94, confirming his appointment. The patient had experienced chest
pain during the week, which he attributed to indigesiion and did not seek
medical interventicn. At 2:00 A.M. on 6/22/94, the patient experienced an
acute episode of chest pains and expired. No autopsy was performed. The
investigator indicated that when the patient was last seen, he was in good
condition and that he had a heart attack while sleeping. The investigator felt
that this event was not related to trial drug. Throughout the study, the
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Deaths in Valsartan Treated Patients.
Protocol | Center/Patient Cause of Death
Trestment
Age/Sex
patient experienced the following adverse events: gastrointestinal flu
(10/02/93 - 16/10/93), abdominai pain right upper quadrant (12/03/93 -
12/05/93), cold sinusitis (3/30/94 - unknown). All were related to trial
drug. An autopsy was not performed.
25 1338/Jaiswal Bronchopnecumonia
Lisinopril 2.5 mg This patient began the double-biind phase of the trial on 03/05/94. He had a
66/M previous history of cervical spondylosis and cervical decompression, and had
suffered a brainstem infarct. On 23/11/94 the patient was diagnosed as
having a chest infection, and was admitted to hospital on 29/11/94. He died
in hospital of bronchopneumonia on 30/11/94. The bronchopneumonia
began 204 days afier the start of treatment.
28 1889/Blagden Cer¢brovascular accident
Lisinopril 20 mg This patient began the double-blind phase of the trial on 10/05/94, and
75/F progressed to Level B (lisinopril 10 mg) medication on 26/05/94 and Levgl
C (lisinopril 20 mg) niedication on 10/06/94. She had a previous history of
CVA, having had an attack in 1991, and concomitant medications included
omeprazole 20 mg daily, metoclopramide 10 mg tds and isosorbide
rononitrate 60 mg daily. She also had a history of esophagitis treated with
antacids. On 01/09/94 the patient stopped taking }-er trial medication
because of dizziness. On 05/09/94 she attended her GP and confirmed this.
Later that day, she died of a CVA. The CVA occumred 118 days after
beginning treatment with Level C (lisinopril 20 mg) medication.
50 274/5197/Ginsberg Cerebrovascular accident
Placebo Nineteen days after successfully completing the trial, this patient suffered a
7'M left sided cerebrovascular accident with right sided paralysis and expressive

and receptive aphasia. He expired nine days after onset of the CVA. Blood
pressure at randomization was 171/103 mmHg and at the end of the trial was
173/101 mmHg. At the end of the trial the patient was started on diltiazem
and enalapril. At the fourteen day post-trial follow-up blood pressure was
164/88 mmHg. His only reported adverse experience during the trial was a
moderate headache which resolved prior to the end of the trial. ‘The patient
took no concomitant medications during the trial.
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Adverse Events in Protocol 28,

 Adverse Event "Valsartan +] " oqisnopril -
N £ T e 7Y ﬁﬂ .
coughing 8.38% 16.77%
URI 8.08% 5.99%
dizziness 7.78% 5.99%
pain back 7.4%% 0.60%
headache 7.49% 71.78%
diarrhea 71.19% 4.79%
arthralgia 4.49% 240%
dyspepsia 4.19% 4.19%
fatigue 3.2%% 1.80%
rhinitis 2.99% 7.19%
pharyngitis 2.99% 2.99%
infection viral 2.9%% 2.40%
nausea 2.69% 1.80%
infection chest 2.69% 3.59%
bronchitis 2.69% 2.40%
pain abdominal 2.40% 1.20%
otitis externa 2.40% 0.60%
injury 2.40% 2.99%
vertigo 2.10% 2.99%
sprains and strain 2.10% 0.00%
pain leg 2.10% 0.60%
pain arm 2.10% 0.60%
hypotension postural 2.10% 0.60%
cdema dependent 2.10% 1.80%
palpitation 1.80% 0.60%
myalgia 1.80% 0.60%
ear disorder nos 1.80% 0.00%
conjunctivitis 1.80% 3.59%
UTI 1.50% 3.59%
tendon disorder 1.50% 0.00%
neuralgia 1.50% 0.60%
insomnia 1.50% 0.00%
gastroenteritis 1.50% 1.80%
eczema 1.50% 0.60%
dyspnea 1.50% 0.00%
dermatitis 1.50% 0.00%
depression 1.50% 0.00%
pain 1.20% 0.60%
cramps muscle 1.20% 0.60%
vomiting 0.90% 4.19%
vision abnormal 0.90% 0.60%
trauma 0.90% 0.60%
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Adverse Events in Protocol 28.

(Adverse Event Valsartan | - lisinopril -
. ‘N <0334 o] rag 16T v
somnolence 0.90% 0.60%
rash 0.90% 1.20%
purpura 0.90% 0.60%
procedure GI 0.90% 0.60%
procedure eye 0.90% 1.20%
pain chest 0.90% 0.00%
frequent micturition 0.90% 0.00%
influenza like syndrome 0.90% 0.00%
hemorrhoids 0.90% 1.20%
hematuria 0.90% 0.00%
fracture 0.90% 0.00%
e<~phagitis 0.90% 0.60%
[epistaxis 0.90% 1.80%
earache 0.90% 0.00%
cramps leg 0.90% 0.60%
constipation 0.90% 1.80%
arthrosis 0.90% 0.60%
angina pectoris 0.90% 2.40%
allergic reaction 0.90% 1.20%
vestibular disorder 0.60% 0.00%
vermuca 0.60% 0.60%
urinary incontinence 0.60% 0.00%
tonsillitis 0.60% 0.00%
sputum increased 0.60% 0.00%
skin coid clammy 0.60% 0.00%
sinusitis 0.60% 2.40%
rigors 0.60% 0.00%
periodontitis 0.60% 0.00%
pain musculo-skeletal 0.60% 0.60%
otitis media 0.60% 0.60%
mouth dry 0.60% 0.60%
laryngitis 0.60% 0.00%
infection 0.60% 0.60%
herpes zoster 0.60% 0.60%
gout 0.60% 0.00%
gait abnormal 0.60% 0.00%
flushing 0.60% 0.00%
flatulerce 0.60% 0.60%
conjunctival hemorrhage 0.60% 0.00%
cerebrovascular 0.60% 0.60%
cellulitis 0.60% 0.60%
asthma 0.60% 0.00%
arthritis 0.60% 0.00%
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PAdverse Event - - . - 2t~ Nalsartan - {. - slisinopril -
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weight increase 0.30% 0.60%
vulva disorder 0.30% 0.60%
vitreous detachment 0.30% 0.00%
vein varicose 0.30% 0.60%
atrophic vaginitis 0.30% 0.00%
uveitis 0.30% 0.00%
urticaria 0.30% 0.00%
urinary retention 0.30% 0.00%
tremor 0.30% 0.60%
tracheitis 0.30% 0.00"%
tongue discoloration 0.30% 0.00%
tongue coated 0.30% 0.00%
tinnitus 0.30% 0.00%
tendinitis 0.30% 0.00%
taste perversion 0.30% 0.00%
syncope 0.30% 0.00%
sweating inciease 0.30% 0.00%
stomatitis ulcer 0.30% 0.00%
sputum abnormal 0.30% 0.00%
skin dry 0.30% 0.00%
skin disorder 0.30% 0.60%
seborthea 0.30% 0.00%
rheumatism 0.30% 0.00%
respiratory disorder 0.30% 0.60%
rash maculopapular 0.30% 0.00%
rash erythematous 0.30% 0.00%
pruritus 0.30% 0.00%
prostatic disorder 0.30% 0.00%
proctitis 0.30% 0.00%
procedure surgical 0.30% 0.00%
procedure muscular 0.30% 0.60%
polyuria 0.30% 0.60%
prieumonia 0.30% 0.60%
phlebitis 0.30% 0.00%
paronychia 0.30% 0.00%
paresthesia 0.30% 0.60%
paralysis 0.30% 0.00%
pain renal 0.30% 0.00%
pain perineal 0.30% 0.00%
paget's disease 0.30% 0.00%
nocturia 0.30% 0.60%
nervousness 0.30% 0.00%
nasal obstruction 0.30% 0.60%
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nail disorder 0.30% 0.00%
muscle weakness 0.30% 0.00%
moniliasis 0.30% 0.00%
migraine 0.30% 0.00%
miciurition disorder 0.30% 0.00%
macular degeneration 0.30% ~.60%
leukopenia 0.30% 0.00%
ischemia 0.30% 0.00%
intervertebral disc 0.30% 0.00%
infection ocular 0.30% 0.60%
immobilization p 0.3n% 0.00%
hyperuricemia 0.30% 0.00%
hypertonia 0.30% 0.00%
hyperkeratosis 0.30% 0.00%
hypercholesterol 0.30% 0.00%
hot flushes 0.30% 0.00%
high density lip 0.30% 0.00%
herpes ocular 0.30% 0.00%
hemoptysis 0.30% 0.00%
hemiparesis 0.30% 0.00%
hematemesis 0.30% 0.00%
hallucination 0.30% 0.00%
hair texture abnormality 0.30% 0.00%
glaucoma 0.30% 0.60%
gastritis 0.30% 0.00%
atrial fibriliation 0.30% 0.60%
falling down nos 0.30% 1.80%
face edema 0.30% 0.60%
esophageal ulcer 0.30% 0.00%
enteritis 0.30% 0.00%
edema peripheral 0.30% 0.00%
edema legs 0.30% v.00%
dysuria 0.30% 0.00%
dysphonia 0.30% 0.60%
duodenal ulcer 0.30% 0.00%
deformity skeletal 0.30% 0.00%
deafness 0.30% 0.00%
cyst 0.30% 0.00% |
cataraci 0.30% 0.60%
carpal tunnel syndrome 0.30% 0.00%
cardiac failure 0.30% 0.00%
carcinoma renal 0.30% 0.90%
bronchospasm 0.30% 1.20%
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blepharoconjunctivitis 0.30% 0.00%
bladder calculus 0.30% 0.00%
bilirubinemia 0.30% 6.00%
asthenia 0.30% 0.00%
appendicitis 0.30% 0.00%
anxiety 0.30% 0.60%
anorexia 0.30% 0.00%
hypochromic anemia 0.30% 0.00%
amnesia 0.30% 0.00%
alopecia 0.30% 0.00%
adhesive capsulitis 0.30% 0.00%
acne 0.30% 0.60%
abnormal stools 0.30% 0.00%
abnorrnal auscultation 0.30% 0.00%
xerophthalmia 0.00% 0.60%
ulcer of extremity G.00% 0.60%
ulcer 0.00% 0.60%
tooth ache 0.00% 0.60%
thrombocythemia 0.00% 0.60%
tachycardia 0.00% 0.60%
sprains and strain 0.00% 0.60%
skin ulceration 0.00% 0.60%
sepsis 0.00% 0.60%
retinal hemorrhage 0.00% 0.60%
psoriasis 0.00% 0.60%
procedure female 0.00% 0.60%
nystagmus 0.00% 0.60%
neoplasm endometrial 0.00% 0.60%
melena 0.00% 0.60%
malaise 0.00% 0.60%
lymphocytosis 0.00% 0.60%
inteimenstrual bleeding 0.00% 0.60%
infection skin 0.00% 0.60%
hyperuricemia 0.00% 0.60%
hyperzsihesia 0.00% 0.60%
herpes simplex 0.00% 1.20%
hemorthage rectum 0.00% 0.60%
hematuria 0.00% 2.40%
gastric ulcer 0.00% 0.60%
eye complaints 0.00% 0.60%
encephalopathy 0.00% 0.60%
fungal dermatitis 0.00% 0.60%
cystitis 0.00% 0.60%
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claudication intermittent 0.00% 0.60%

bullous eruption 0.00% 0.60%

bone disorder 0.00% 0.60%

basal cell carcinoma 0.00% 0.60%

atherosclerosis 0.00% 0.60%
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Discontinuations due to Adverse Events in Valsartan Patients

|Inmtim Trial | Treatment | . -Dose -| : Patient# | Sexj AgelV 25 # DG{SAR
Klein 05 | Valsartan | 160 mg [ 11096/84 | M | 59| 6 MHypertonic crisis Yes | Yes
Klein 05 | Valsartan | 160 mg | Q1096/84 | M | 59 | 6 Headache Yes| Yes
Chrysant 09 | Vaisartan | 320 mg | Q004/505 | F | 49 | 10 [Atypical chest pain Yes | Yes
Chrysant 09 | Valsartan | 320 mg | G004/505 | F_| 49 | 10 finferolateral ischemia Yes| Yes
Holtzman 09 | Vaisartan | 160 me | 020/518 | M | 69 ] 9 Hntermittent headaches Yes | No
Pool 10 | Valsartan | 40mg § 031/526 [ M | 47} 6 |Gouty arthritis Yes | No
Kraus 11 | Valsartan | 40 mg Qoog/so4 | F | 38| 8 Congestive heart failure | Yes | Yes
Ansari 11 | Valsartan | 40mg | 008/508 | M | 77 ] 6 [Spondylolisthesis Yes|Yes
iSugimoto 11 _| Valsartan | 80 mg | 013/507 | M | 61| 6 [Dizziness Yes | No
{Ellison 11 | Valsartan | 40mg | 023/520 | F | 62| 6 ed retina Yes | Yes
Gray 11 | Vaisartan | 20 mg | 027/526 | F | 61 | 6 |Abdominal pain Yes| Yes
Nonfunctioning Yes| Yes
gallbladder .
aril 11_| Valsartan | 40 mg | 030/526 | M_| 29 | 7 Depression Yes | No
Oparil 11 | Valsartan | 20 mg | 031/524 | M | 61 | 7 [Chest tightness Yes | No
Sugimoto TIE] | Valsartan | 20 mg | U004/502 [ M | 63 | 10 [Diarrhea Yes| No
Sugimoto 11E! | Valsartan | 20 mg | C004/502 | M | 63 | 10 impotence Yes| No
Ansari 11E} | Valsartan | 20 mg | {004/503 | M | 58 | 16 JLow back pain Yes| No
Ansari 11EL{ Vaisartan | 20 mg | Q004/503 | M | 58 | 16 [Nightmares/frequent Yes | No
umbness leg and arms | Yes { No
McNeer 11E1] Valsatan | 20 mg | G005/504 { M | 64 | 10 [Dyspepsia Yes | No
McNeer 11E1}] Valsartan | 20 mg | G005/504 | M | 64 | 10 |Atopic rhinitis Yes| No
McNeer 11E1] Valsartan | 20 mg | €005/504 | M _| 64 | 10 Buming in eyes Yes | No
McNeer 11E1| Valsartan | 20 mg | G005/504 | M | 64 | 10 [Headache Yes| No
hakes in morning Yes | No
McNeer 11E1 | Valsartan | 20mg | U008-"7] F | 55| 9 Headache Yes | No
McNeer 11E1 | Valsartan | 20mg | Qoo¢. 7} F | 55| 9 Blurred vision Yes | No
Marbury 11E! | Valsartan | 40 mg | $009/505 | M | 44 | 10 {Dry throat Yes | No
Marbury 1E1] Valsartan | 40 mg | G009/505 [ M | 44 | 10 [Delayed focusing »feyes | Yes| No
Marbury 11E1{ Valsaitan | 40 mg | Q009/503 | M | 44 ] 10 [Agitation Yes | No
libido Yes| No
Yes| No
nvoluntary twitch lower [Yes| No

elid
ervousness Yes [ No
Kliger 11E1| Valsartan | 40 mg | 9009/506 | M | 48 | 12 [Hypotension Yes | No
Kraus 11E1| Valsartan | 20 mg | Q011/507 | F | 66| 18 |General fatigue Yes | No
Kraus 11EV| Valsartan | 20 mg | G011/507 [ F | 66 | 18 fLethargy Yes | No
Miller 11E} | Valsartan | 80 mg | Q012/510 | M | 46 | 15 fincreased fatigue Yes| No
Miller 11E1| Valsartan | 80 mg | 4012/510 | M | 46 | 15 [Diarrhea/change in stools | Yes | No
Miller 111 ] Vaisartan | 80 mg | G012/510 | M | 46 | 15 [Difficulty in urination Yes | No
Grimm 11E1] Valsartan | 40 mg [ Q013/510 | M | 55 | 16 [Transient ischemic attack | Yes| Yes
Grimm 11E1} Vaisartan | 40 mg | 4013/510 { M | 55 | 16 [Confusion Yes | Yes
Yarbrough 11EL | Valsartan | 80 mg | 0014/510 | M | 31| 18 |Anxiety reaction Yes| No
16 Migraine No | Yes
18 Migraine equivalent Yes| Yes
Davis 11E1| Valsartan | 80 mg ! G015/514 | M | 71 | 11 [Stomach upset Yes | No
Davis 11E1 | Valsartan | 20 mg | C015/514 | M | 71| 11 [Neck pain Yes} No
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linvestigator | Trial| Trestment | ‘Dose_| :Pationt#[Sex].
Davis 1iEl| Valsartan | 80 mg Q015/514 | M
Cobler 11E1| Valsartan | 80 mg | Q019/515 | M
Cobler HEI1| Valsartan | 80 mg | Qo19/515 | M
Davis 11E] | Valsartan | 40 mg | U020/515 | M | 48| 11 jintermittent headache Yes{ No
Davis 1IE} | Valsartan | 40 mg | Q020515 | M | 48| 11 [Low sexual response Yes| No
Marbury 11E1| Valsartan | 80 mg | Q032/524 | F | 59| 13 Eeet swelling Yes | No
inger swelling Yes| No
and swelling Yes | No
Shoulder swelling Yes | No
Marbury HEI]| Valsartan | 80mg | G032/524 | F | 59} 13 ess foet Yes| No
ess fingers Yes| No
reness hands Yes| No
reness knees Yes w:;
oreness shoulders Yes
welling knees Yes] No
Kraus 11E1| Vaisartan | 20 mg | 001/501 | M | 47 ] 10 spepsia Yes{ No
asiTic pressure Yes | No
Marbury 11E1| Valsartan | 40 m 002/502 | M | 76 ] 16 [Loose stools Yes | No
Kliger 11E]1| Valsartan | 40 m 002/502 | M | 351 10 Headaches Yes{ No
Wombolt HE1| Valsartan | 40 mg | 005/505 | M | 65| 10 [Severe atherosclerosis Yes | Yes
eft leg
Lasseter 11E1| Valsartan | 40 mg | 005/505 | F | 46| 15 [Low hemoglebin/ Yes| No
ematocrit
Sexfer 11E1| Vaisartan | 20 m 006/503 | F | 49 17 [Syncope Yes{ No
Miller 11E1{ Valsartan | 20 mg | 006/504 { M | 651 18 [Cerebrovascular accident | No | Yes
Transient ischemic attack | Yes | Yes
Cobler 11E1| Valsartan | 20 mg | 007/505 | M | 44 | 15 fimpotence Yes | No
Oparil 11El| Valsartan | 20 mg | 007/506 | M | 50| 14 {Increased edema feet Yes | No
creased edema legs Yes | No
Davis I1Ei| Valsartan | 20 mg | 008/508 | F | 63| 14 I:bnormal platelet count | Yes| No
briormal WBC count | Yes | No
Cobler 11E1| Valsartan | 80 m 013/510 | M | 671 13 [Leukemia Yes| Yes
Miller 11E1] Valsartan | 20 m 013/511 { M | 46] 9 [Chest pain Yes ] Yes
K liger 11E1] Valsartan | 80mg | 015/511 | M | 59| 16 [Cervical radiculopathy Yes | Yes
Sugimoto 11E1| Valsartan | 20 m 016/510 | M | 56] I8 Eﬁggtence Yes | No
Grimm 11E1| Valsartan | 40mg } 016/513 | M | 711 17 [Impotence Yes | No
Davis HE1 | Valsartan | 20 mg | 017/517 | F | 71| 10 {Abdominal distention | Yes| No
Sugimoto 1HE1] Valsartan | 80 mg | 018/512 | M § 60| 15 [Weight gain Yes | No
Garrett 1E1| Valsartan | 20 mg | 019/518 | M | 66 | 9 [Headache Yes| No
Cobler 11E1]| Valsartan | 20 mg | 024/518 | M | 67| 17 [Cardiomyopathy Yes | No
Oparil }11E1] Valsartan { 20 m 025/521 [ M ]35] 16 lRiﬂ'lt and left flank pain [ Yes| No
Davis 11ET{ Valsartan | 40 mg | 026/523 |} F | 55| 12 fntermittent positional Yes | No
izziness
Gray 11E1] Valsartan | 40 mg | 029/528 | F | 48] 11 [Headaches Yes | No
Marbury 1iE1] Valsartan | 20 mg | 030/521 | F ] 49| 17 [Syncope Yes | Yes
Ellison 11EZ| Valsartan | 40 mg | 010/510 | M | 50 ]| 21 |Accidental drowning Yes | Yes
Yes | Yes
IEllison 11E2| Valsartan | 20 mg | 0117511 | M | 49{ 20 Emiacmst Yes| Yes
ath Yes | Yes
Kliger 11E2| Valsartan | 20 m 014/510 | F { 59| 20 Mives Yes | No
Intile 17 | Valsartan | 86 mg | "078/670 { F | 67] 4 [Dacryocystorhinostomy | Yes| No
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Intile 17 | Valsartan | 80 mg | G078/670 F hronic dacryocystitis | Yes | No
asolacrimal duct Yes| No
obstruction
Sugimoto 17 | Vaisartan | 80 mg | Qi121/621 | M | 64] 5§ [Extreme weakness Yes | No
Sugimoto 17 _{ Valsartan | 80mg § 4121/621 | M | 64| 5 [Generalized jointpain | Yes§ No
Intile 17 | Valsartan | 80 mg [ Q164/667 | M | 71} 6 [Weakness Yes| No
Intile 17 | Valsartan | 80 mg | Q164/667 { M | 71} 6 {Headache Yes | No
Intile 17 | Valsantan | 80 mg | 4164/667 { M | 71 | 6 [Diaphoresis Yes | No
Bath 17 | Valsartan | 80 m 1212/712 ¢ F | 61| 6 [Weakness Yes| No
Bath 17 | Valsatan | 80mg | ©12/712| F | 61| 6 [Dizziness Yes| No
Bath 17 | Valsartan | 80mg | ©12/7121 F | 61] 6 [Blurred vision Yes | No
Gaman 17 | Valsartan | 80 mg | 4222/698 | F | 68 | 4 IPeripheral edema Yes | No
‘Gaman 17 | Valsartan | 80 mg | 4222/698 | F | 68| 4 [Unconirolled hypertension| Yes | No
Gaman 17_{ Valsartan | 80 mpg | 1222/698 | F | 68 | 4 [Headacke Yes | No
Smucker 17_| Vaisartan | 80mg | 0368/608 | M | 32| 4 [Chestpressure Yes| No
Smucker 17 | Vaisartan | 80 mg Q368/608 | M | 32| 4 _{Lightheadedness Yes | No
Serfer 17 | Vaisartan | 80 mg | 9422/850 | M | 58 | 5 _[Funny feeling in head Yes | No
Serfer 17 | Valsartan | 30 mg | 0422/850 { M | 58| S [impotence Yes | No
O'Reilly 17 | Valsartan | 80mg | 097/600 | M | 75| 6 |Arthritis pain both knees | Yes} No
oriatic arthritis Yes | No
Smucker 17 | Valsartan | 80m 110/610 | M | 661 7 ITransient ischemic attack | Yes ] No
Sugimoto 17 | Valsartan | 80mg | 26u/758 | M | 51| 4 [Flevated serum glucose _ | Yes | No
Corder 19 | Valsartan [ 160mg| Q1066 | F | 44| 3 [Stomach cramps Yes | No
Corder 19 | Valsartan | 80mg | Q1066 | F | 441 3 |Leg cramps Yes| No
Anderson 19 | Valsartan | 80 m Q160 F | 79] 3 [Transient ischemic attack | Yes | Yes
Anderson 19 | Valsartan | 80 m Q160 F | 79| 3 |Garbled speech Yes | Yes
Delans 19 | Valsartan | 80 m @16 | M| 59] 3 {Loss of appetite Yes | No
Delans 19 | Valsartan | 80 m ©16 | M| 59] 3 [Decreased libido Yes | No
Delans 19 | Valsartan | 80 mg G&216 M | 59| 3 [Bruises on arms, chin Yes | No
and throat
Antonishen 19 { Valsartan | 80 m Qg2 F | 53| 3 [Water retention Yes | No
Antonishen 19 | Vaisartan | 80m Ug2 | F | 53] 3 |Dizziness Yes | No
Antonishen 19 | Valsartan | 80 mg | {482 F | 53] 3 [Red blotches on arms Yes | No
Edmunds 19 | Valsartan | 80 mg 0770 F | 53| 3 [Parietal facial pain Yes | No
Edmunds 19 | Valsartan | 80 m 170 F | 53| 3 [Pain radiating 1o shoulder | Yes | No
Edmunds 19 | Valsanan | 80m W70 | Fi53]3 jNumbness left index finger] Yes | No
Neutel 19 | Valsartan | 80 m Gg73 | M J49] 3 ..,rampmg of extremities | Yes| No
Neutel 19 | Valsartan | 80 mg Q873 M | 49} 3 [ iagling of extremities | Yes| No
Neutel 19 | Valsatan | 80mg | 4873 | M |49( 3 KCough Yes | No
Neutel 19 | Valsartan | 80mg | QU873 {M |49] 3 [Cold extremities Yes | No
Davis 19 | Vaisartan | 80 m 039 MJ|é63l 3 t pleural effusion Yes | Yes
Jain 19 | Valsartan | 160 mg | 1027/5689| M | 46 | 5 [High anteriolateral Yes| Yes
yocardial infarction
Jain 19 | Valsartan | 160 mg | 1037/5693{ F | 60| 4 lschemic third nerve palsy| Yes| Yes
osis upper right eyelid | Yes | Yes
Lewin 19 | Valsartan | 80 mg 1055 F | 51} 3 |Headache Yes | No
Lewin 19 | Valsartan | 160 mg [ 1057/5726 | M | 50} 6 [Cerebrovascular accident | Yes | Yes
Angelo 19 | Vaisartan | 80 mg | 106/5071 { F | 45| 5 [Proteinuria Yes | No
Corder 19 | Valsartan 80 1069/5736| M | 41 ] 6 lRight abdominal pain Yes | No|
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Vranian 19 | Valsartan | 80 mg | mg |1097/5298] F | 59

Sufit 19 | Valsartan | 80 mg 1130 M| 4

F 19 | Valsartan | 80mg { 1175 [T M ] 44
Miller, C. 19 | Valsartan | 80mg | 1210 | M [ 64] 3 {Numbnass right leg Yes! No
Hall 19 | Vaisartan | 80mg | 1229 | M | 51| 2 [Back pan Yes | No
Haii 19 | Vaisartan | 160 mg [123i/5434| M [ 51| 5 JAnkle sprain Yes | No
Anderson 19 | Vaisartan | 80 mg | 157/5105 | F | 60| 5 fack of energy Yes | No
Gann 19 | Vaisartan | 80m 220 F_| 51] 3 [Chest pain Yes | Yes
Woshler 19 | Valsartan | 8C mg | 234/5165 | M | 47 4 IBronchitis Yes ! No
Woehler 19 { Valsantan | 80 mg 256 F|48] 3 iness Yes| No
Headache Yes| No
Williams, D. 19 | Valsartan | 80 mg 268 M| 52} 3 |Bloating Yes | No
onstipation Yes| No
lliosen 19 | Valsartan | 160 mg | 299/5373 | M | 32| 4 |Abdominal pain Yes | No
: Yes | No
INolen 19 | Valsartan | 80 mg | 314/5209 | F | S1] 6 Eomact dermai,iis Yes | No
Chappel 19 | Vaisartan | 80mg | 382 | M | 56| 3 [|Cardiac arrhythmia Yes | Yes
MclInroy 19 | Valsartan | 80 mg | 451/5304 | F [ 48] § Euscle contraction Yes | No
Jain 19 | Valsartan | 160 mg | 476/5321 | F | 51| 5 [Alcoholic cirthosis Yes | No
Marzec 19 | Valsartan | 80 mg 560 F |54} 3 Eeadache Yes | No
nia Yes | No
Fogel 19 | Valaran [ 160 mg | 568/5403 | F | 39| 4 mﬁequencyﬁmm Yes | No
Montoro 19 | Valsartan | 80mg | 576 | M | 54| 3 [Head pressure Yes| No
Offenberg 19 | Valsartan | 80mg | 662 F | 65] 3 |Amblyopia left eve Yes | Yes
Kerzner 19 | Valsartan | 80 mg 665 F | 71] 3 {Pedai edema Yes | No
ain while walking Yes | No
Kerzner 19 | Vaisartan | 80 mg | 668/5466 | M | 42} 4 Eatigge Yes ] No
Detrano 19 | Valsartan | 80 mg | 853/5546 | M | 63 | 6 ILow platelet count Yes| No
Montoro 19 | Valsartan | 80mg | 978 F | 55§ 3 Migraine Yes | No
Montoro 19 { Valsartan | 80mg | 984 M| 49| 3 iHeadache Yes{ No
Kronek 20 ! Valsartan | 80mg | Q1131 _{ M | 61 icrocytic anemia Yes | Yes
Kronek 20 | Valsantan | 80mg | Quin1 [ M | 61 J/ﬁcrocxtic anemia Yes | Yes
Decobert 20 | Valsartan | 80 mg 1073 M| 79 |[Edema lower extremities | Yes | No
Halmenschlager | 20 | Valsartan | 80 mg 1189 F|7l E:Thacan'est Yes | Yes
Yes | Yes
Lavot 20 | Valsartan | 80 m 1199 F | 78 ip joint replacement Yes | Yes
Gricourt 20 | Valsarten | 8C mg 1269 F 62| - cough Yes | No
Cardoni 21 | Valsartan | 80mg | Q1054 | F | 57[ - [Tachycardia Yes| No
Cardoni 21 | Valsartan | 80mg | <1054 | F | 57] - [Headache Yes| No
Hebbeln 22 | Valsartan | 80mg | Q1022 ] M | 73| - [Chest pain - angina Yes | Yes
Hebbeln 22 | Valsaitan | 80mg | Q1022 | M | 73| - |Arhythmia Yes | Yes
oronaty disease Yes|Yes
Lemme 22 | Valsartan | 80 m 1029 M | 371 - {Increased SGOT/SGPT | Yes| No
IDutilleul 23 | Valsartan | 80mg | G6282 | F | 70} - {Headache Yes | No
{Dutilleul 23 | Valantan | 80mg | 6282 | F | 70| - Tinnitus Yes | No
Payeras 23 | Vaisartan | 160mg| (7046 [ M | 73] - [Palpitations Yes | No
Payeras 23 | Valsartan [ 160mg| 97046 | M | 73] - [Headache Yes | No
Michel 23 | Valsartan § 160 mg| 5122 M | 85 ncreased creatine kinase | Yes | No
Schneider 23 | Valsartan | 40mg | 5195 F | 81 eadache Yes | No
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' odde | 23 | Valsartan | 80 mg 6190 M| 66
[Fournier 23 | Valsartan { 80 m 6235 F | 67] - JAbdominal pain Yes | No
Ii'chard 23 | Vaisartan | 40mg | 6311 | M | 69| - [Disorientation Yes | Yes
eurological changes Yes | Yes
Diss 23 } Valsantan | 4Cmg | 6337 M | 661 - |abdominal pain Yes | No
Cazals 23 { Valsartan | B0mg | 6385 F | 69] - Pyelonephritis Yes | Yes
Meridjen 23_| Valsartan | 160 mg 6453 F | 831 - Orthostatic hypotension | Yes| No
Jacquier 23 | Vaisartan | 80 mg 6474 F | 80} - JAbdominal pain Yes | No
Meridjen 23 | Valsartan | 40 mg 6509 Mi{T72
Guzman 23 | Valsartan | B0 mg M8 F |65
Greiber 26 | Unknown ? 1013712 | M | 72
Stein 26 | Valsartan | 80mg | 1030/29 | F | 59
Baldamus 26 | Unknown ? 1041/40 | F | 65
Wanner 26 | Unknown ? 1056/56 | M | 60
Salivation Yes | No
Frei 26 | Unknown ? 1062/61 | M | 27| - [Renal failure Yes | Yes
Frei 26 | Urknown ? 1066/66 | M | 67 ] - inal hemia repair Yes | Yes
Meyer 26 | Unknown ? 1079/19 | F | 40| - [Hypertension Yes | Yes
Orpen 28 | Valsartan [ 80mg [ Qisi3 | M | 67| - [Rash Yes| No
Allin 28 | Valsantan | 40mg | Q1013 ) F | 73| - [Legweakness Yes | No
Aliin 28 | Valsanan | 40mg | Q1013 F | 73] - [Confusion Yes | No
Anand 28 | Valsartan | 80 mg | 41021 F 176| - [Painin legs Yes | No
Anand 28 | Valsartan | 80mg | Q1021 | F | 76| - [Dizziness Yes | No
Anand 28 | Valsartan | 80mg | Q1021 F | 76 | - [Upper respiratory infection] Yes [ No
Gough 28 | Valsartan | 40mg | Q1265 | M | 69| - [Tiredness Yes{ No
Gough 28 | Valsartan | 40mg | Q1265 | M | 69| - [Headache Yes | No
Kirby 28 | Valsartan | 80mg | Q1379 F |7 Atrial fibriliation Yes | Yes
Kirby 28 | Valsartan | 80mg | Q379 | F | 77 Jlmm Yes | Yes
Laws 28 | Valsartan | 40m Q396 | F | 65] - INausea Yes | No
Laws 28 | Valsartan | 40 m Q1396 | F | 65| - [Heaviness in arms Yes | No
Laws 28 | Valsartan | 40mg | (1396 | F | 65| - [Headache Yes | No
Laws 28 | Valsartan | 40mg | 41396 | F | 65| - PBlumred vision Yes | No
Orpen 28 ) Vaisartan | 80mg | 41513 | M | 67| - |Anti-synthetase syndrome | Yes | Yes
Orpen 28 | Valsartan | 80 m Q1513 | M | 67] - [Breathlessness Yes | Yes
Pinheiro 28 | Valsartan | 40mg | Qi538 | F | 71| - Malaise Yes| No
Pinheiro 28 | Vaisartan | 40mg | Q1538 | F { 71| - |Arm heaviness Yes | No
Pinheiro 28 | Valsertan | 40mg | Q1538 | F | 71| - [Lightheadedness Yes| No
Rees-Jones 28 | Valsartan | 80mg | Q1556 | F | 83] - [Kneepain Yes | No
Rees-Jones 28 | Valsanan | d0mg | Q1556 | F | 83] - [Excessive sweating Yes| No
Aitchison 28 | Valsanan | 80m 1006 ) M| 701 - Myocardial infarction Yes | Yes
Allin 28 | Valsartan | 80 mg 1011 F | 79| - lAnkie edema Yes | No
Allin 28 | Vaisartan | 80mg | 1014 F | 70] - Ankleswelling Yes| No
Baldwin 28 | Valsartan { 80 mg 1055 F | 76| - [Elevated alkaline Yes | No
hosphatase
Bayman 28 | Valsartan | 80 mg 1058 M | 66| - |Abnormal liver function | Yes| No
kests (SGOT/SGPT)




NDA 20-665 Medical xeview 10/4/96 APPENDIX xxii
Discontinuations due to Adverse Events in Valsartan Patients

Investi | Trial | Treatment{ “Dose | [ Paticat# |Sex Visi -~ ) DC JSAH
Berridge 23 | Valsartan | 40 mg 1070 F |65 Pan uveitis Yes | Yes
Blagden 28 | Vaisartan | 80 mg_ 1079 F { 86] - ina Yes | No
Collins 28 | Valsartan | 80 mg 1184 F|8] - Eyocmﬁial infarction Yes | Yes
gat Yes| Yes
[Deering 28 | Valsartan { 80 mg 1214 M|70| - Emmoma of Bladder zes ;1{&:
es | Yes
Faut 28 | Valsartan | 40 mg 1235 F | 73] - [Frequent micturition Yes| No
Grillage 28 | Valsartan | BO mg 1282 M | 88] - Mronchopneumonia Yes | Yes
Yes | Yes
Jaiswal 28 | Valsartan | 40 m 1348 F | 66 Yes | No
Miller 28 | Vaisartan | 40 mg 1473 F {71 Yes | No
Miller 28 | Valsartan | 80 mg 1481 M| 73 Yes | Yes
Toe ischemia No | Yes
Parashchak 28 | Valsarta;, | 80mg | 1522 M { 74| - [|Atial fibrillation Yes | No
Rees-Jones 28 | Valsartan | 80 mg 1559 F | 80] - lAngina Yes| No
Sweeney 28 | Valsartan | 40 mg 1636 F | 85| - [Diamhea Yes | Ves
Vomiting Yes | Yes
Cranfield 28 | Valsartan | 40 mg 1753 F | 69] - [Vertipo Yes | No
Cranfield 28 | Valsartan | 40 mg 1758 M{1723] - cou, Yes | No
Silvert 28 | Valsartan | 40 mg 1804 F 175] - [Severe diarrhea Yes! No
Parashchak 28 | Valsartan | 40 mg 1811 F | 71] - [Cereurovascular accident | Yes| Yes
Anand 28 | Valsartan | 40 mg 1856 M| 69| - Pejunum Tumor Yes | Yes
Rees-Jones 28 | Valsartan | 40 mg 1928 F | 74| - |Pain right thig] ng_h_t thigh Yes | No
Marbury 31 | Valsartan | 20 mg | G085/5057| M { 57| 3 [Flank pain Yes| No
Marbury 31 | Valsartan | 20 mg |Qess/s057| M | 57| 3 EOlycymc Kidney Disease] Yes | Yes
uptured cyst left kidney | Yes | No
Marbury 31 | Valsartan | 20 mg |Q085/5057| M | 57| 3 |Abdominal pain Yes| No
ausea Yes| No
[Vomiting Yes | No
Anger 31 | Valsartan | 320 mg [(141/5095| M | 63 | 3 [Diarthea Yes | No
Anger 31 | Valsartan | 320 mg | Q141/5095] M | 63| 3 |Anxiousness Yes | No
Anger 31 | Valsartan | 320 mg [ $141/5095{ M | 63 | 3 [Cataracts Yes| No
Ringing in Ears Yes | No
Weiss 31 | Valsanan | 160 mg [Q150/5104] F | 43| 3 [Nausea Yes| No
Weiss 31 | Valsartan | 160 mg |4159/5104] F | 43 | 3 |Headache Yes ] No
Papademetrious | 31 | Valsartan | 320 mg §4580/5419] M | 76 | 4 [Tinnitus Yes | No
Papademetrious | 31 | Valsartan | 320 mg [Q580/5419]| M | 76 | 4 |Anxiousness Yes | No
Ataxia Yes| No
Confusion Yes| No
Lightheadedness Yes | No
Sugimoto 31 | Valsartan | 80 mg |(R03/5828| M | 68| 4 [Weakness Yes | No
Sugimoto 31 | Valsartan | 80 mg |0803/5828| M { 68 [ 4 |Dizziness Yes| No
eeling faint Yes | No
/Anger 3] | Valsartan | 80mg | 145/5695 | M | 70, . [Difficulty voiding Yes | No
|Oparil 31 | Valsantan | 320 mg | 275/5188 | M | 43| 4 limpotence Yes| No
Lewis 31 | Valsartan | 160 mg | 295/5196 | M | 56 | 3 T#cpmsion Yes | No
rouble sleeping Yes | No
Serfer 31 | Valsartan | 20 mg | 489/5506 | M | 46 | 3 [Cardiac arrest Yes | Yes
Death Yes]Yes
Harris 31 | Valsartan | 20 mg | 553/5397 | M | 65| 4 JAngina Yes| Yes
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Investi Trial { Trestment: fRDnoe
Velasquez 31 | Valsartan | 160 mg | mg | 659/5493
Drehobl 31 | Valsartan | 20 mg | 677/5505
[Kief 3i | Valsartan | 320 mg | 857/5782 | M
Drehobl 31E | Valsartan | 160 mg | Q168/5111| M
Drehnbl 31E | Valsartan | 160 mg [Q168/5111| M
Drehabl 31E | Valsartan | 160 mg [Q168/5111] M S
ﬁrehobl 31E | Valsartan | 160 mg {Q173/5113| M | 56} 10 [Decreased libido Yes| No
iDrehob! 31E | Valsartan { 160 mg |Q173/5113| M | 56| 10 erections Yes| No
ile flacidity Yes| No
Lunde 31E | Valsartan | 160 mg [ Q214/5150f M | 67 7 le Gilbert's Yesi No
drome
Lunde 31E | Valsartan | 160 mg [4214/5150] M | 67 7 |increased urinary frequency] Yes | No
Strader 31E | Valsartan { 160 mg | 133/5562 | M | 43| 6 [Fatigue Yes| No
Drehob! 31E | Valsartan | 160 mg | 179/5496 | F | 63 | 7 [Lightheadedness Yes| No
Dyke 31E | Valsartan {160 mg | 192/5271 [ M [ 551 ¢ IWheezing Yes| No
Hilty 31E | Valsartan | 160 mg | 198/5131 | F | 471 6 [Vertigo Yzs| No
Hilty 31E | Valsartan ) 160 mg | 209/5567 | F [ 451 8 [Vertigo Yes| No
Lewis 31E | Valsartan | 160 mg | 287/5200 | F [ 72| 7 [Cough Yes| No
JHoarseness Yes | No
Harris 31E | Valsartan { 160 mg | 306/5205 | F | 43| 6 functional uterine Yes| No
leeding _
Hall 31E | Valsartan | 160 mg | 44/5432 | F | 49| 6 {Uterine mass Yes| Yes
Lewis 31E | Valsartan | 160 mg | 468/5319 | F | 50| 6 [Hives Yes| No
Kief 31E | Vaisartan | 160 mg | 615/5538 | M [ 47| 6 ]Abnormal heart rhythm | Yes| No
Elinoff 31E | Valsantan {160 mg | 701/5618 | M | 41| 6_[Prostatism Yes| No
Oshrain 33 | Valsartan | 80 mg | 165/1084 | M | 44| 6 [Dry cough_ Yes| No
Ryan 33 | Valsartan | 80mg | 210/1098 } F | 70| S [MHeadache Yes| No
Benz 33 | Valsartan | 80mg | 410/1201 | F | 60{ 5 [Hives Yes| No
Piraino 37 | Valsartan | 160 mg | 009/RDB | M | 29| 3 [Hypotension Yes| No
Oliver 40 _| Vaisartan | 160 mg| Qo4/c) | M | 20| 3 {Discomfort coughing Yes| No
Oliver 40 | Valsartan | 160 mg| G04/C) | M | 20| 3 uctive cough Yes{ No
re throat Yes| No
eezing Yes| No
Litka 48 | Valsartan | 80 mg [005/MAY | M | 25| 3 [Elevated SGPT Yes| No
Lahvis 50_| Valsartan | 80 mg [€296/5209| M [ 42} 4 ILightheadedness Yes| No
Lahvis 50 | Valsartan | 80 mg [{1296/5209] M | 42| 4 [Congestion Yes{ No
inage Yes | No
Stoltz 50 | Valsartan | 160 mg | 068/5050 [ M | 51 ] 4 [Back pain Yes { No
Surath S0 | Valsartan | 80 mg 11129/58291 M | 43 ] 5 [Elevated SGOT/SGPT |Yes| No
Surath 50 | Vaisartan | 80 mg |1140/5839] M | 56| 3 [Exertional chest pain Yes | Yes
{Bloom 50 | Valsartan | 80mg | 126/5094 | F | 52| 3 ne metastases Yes | Yes
Burch 50 | Valsartan | 80 mg | 148/5108 | F [ 48| 5 [Headache Yes| No
Burch 50 | Valsartan | 80 mg | 153/5114 | F | 48] 3 [Shortness of breath Yes | No
Lahvis 50 | Valsartan | 160 mg | 294/5210 | M | 52| 4 [Headache Yes| No
Foley 50 | Valsartan | 80 mg | 463/5330 | M | 47| 5 [Rash Yes | No
Hilliard 50 | Valsartan | 80 mg | 704/5519 | M | 65| 3 [Tiredness Yes| No
Ryan 50 | Valsartan | 80 mg | 804/5575 1 F | 70| 3 |Headache Yes | No
Spangenthal 50 | Valsartan | 80 mg | 957/5693 { M | 47| 3 |Headache Yes| No
ingling in arms Yes| No
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Investi | Trial | Treatment | :2Dose & ::Patient # | Sex | Age| 1 DC [SAR
Innocenti 31 | Valsartan | 80 mg 1405 F | 30 Yes| Yes
0222594 ANG| Valsartan | 20mg | Q391 | F | 52 Yes [ No
005
0222594 ANG| Valsarten | 20mg | Q1391 | F | 52| - r.ighthuded Yes| No
00s
0001265 ANG| Valsartan | 80 mg | 01508530 | F | 56| - |Eyelid strange sensation | Yes| No
005 isua) disturbance Yes| No
0267373 ANG | Valsartan | 20 mg | 01896006 | M | 53| - [Headache Yes| No
005 ightheadcd feeling Yes | No
0021294 ANG| Valsartan | 20 mg [1-269384-7| M | 44| - h Yes | No
005 I
Discontinuations due to Advcm Events in VslsananIHl','l‘z Patients _
vestigator Trial [Treatment [Dose ‘[Patient # | Sex | Age|VisidAdverse e DC S,
Oparil 11E1 0/25 0004/502 M | 50| 15 Impotency Yes| No
't
Garrett 11E1 malsarlan/ lsonz.s B007/506 |M | 34] 13 IFulmonary embolism | Yes| Yes
CTZ
Wombeolt 11E] Valsantan [80mg [l016/515 | M | 72} 14 [Atrial fibrillation No | Yes
erebrovascular disease | No | Yes
omplete heart block Yes! Yes
ight ventricular Yes| Yes
yocardial infarction
Serfer 11E1 [Valsartan/ IBO/I2.S 001/501 M| 4017 ll-‘racture left elbow Yes| No
HCTZ
Vaziri 11E1 [Valsartan/ f80f25 007/504 M | 56 | 18 ICervical spondylosis Yes| Yes
CTZ eck pain Yes| Yes
i ight arm weakness No | Yes
o |ﬁig!“ leg weakness No | Yes
Miller llElI:alsartan/ 20 IS{}‘,’.’SGS F | 68 | 14 Muscular chest pain Yes| Yes
CTZ R
Ellison 11E] [Valsattan/ k725 rn;d:'SO'I F | 67 ] 18 |Adenocarcinoma in situ | Yes| Yes
CTZ Colon polyp Yez | No
Tubulovilious adenoma ] Yes| Yes
Ansari 11E] |Valsartan/ i TR LIS08 M|72] 14 ‘Black stool Yes| Yes
CTZ
Grimm HED [Valsanan/ [80/i2.5 Pi 50 | M | 62| 17 |Arteriosclerotic heart Yes | Yes
CTZ isease
Yes| Yes
Chaudhery 11EL L\_'laisanw I:ons 9174517 M | 491 16 [Cough Yes| No
C1Z (Wheeze Yes | No
Oparil IlE.ll;alsanan FODS 021/517 F | 57|15 E:::cliing, chest,arms and | Yes | No
CTZ
Grimm 1E1 {Valsartan/ FOIIZ.S 022/516 M]s59112 lPecreasedlibido Yes| No
CTZ
Oparii TE2 []\_;alsanan/ }wzs Koo37501 | M | 65| 19 [Chest pain Yes | Yes
CTZ
Oparil llE.'q;llalsanan/ Iaorzs Fﬁooysm M | 65| 19 [Coronary artery discase | Yes | Yes
CTZ
Chrysant 11E2 l:alsamm/ IEOII.A..5 002/502 M | 66 { 21 [Squamous cell carcinoma,| Yes | Yes
CTZ arynx
Vaziri 11E2 malsarlan/ rm/zs 017/512 M|63]19 IBilateral flank pain Yes| No
L CTZ
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Pltiems

Investigator -

Cobler

Davis 19 Valsartan/ [£0/12.5 Ko43/5031 | F [ 66] § r-lw-: Yes| No
CTZ

Davis 19 {Valsartan/ [80/12.5 Kl043/5031 | F | 66| S [Cough Yes| No|
CTZ

Woehler 19 Il;/{alsum' 012.5 {722/5173 | M| 51] 5 |Cerebral aneurysm Yes | Yes
CTZ :

Woehler 19 [valsaran/ 180/12.5 K1722/5173 | M | 5! | 5 [Intracranial bleed Yes)Yes
CT2z

Jain 19 [Valsartan/ 80/12.5 Ki748/5416 | M | 53| 4 [Chest tightness Yes| No
CTZ

Jain 19 [Valsartan/ [80/12.5 [1748/5416 | M | 53] 4 Fhommsofbmm Yes| No
CTZ

Corder 19 l;alsannm’ Forzs 1072/5739 | F | 45} 5 'Dnmness Yes ?ﬂo
CTZ

Littlejohn 19 malsamm Iaorzs 180/5457 | M| 75] 6 Eash Yes| No
CTZ

Rosen 19 l;/lalsanwjonz.s 97/5196 | F | 74| 4 [Fatigue Yes| No
CTZ

Miller, C. 19 Ealsamm/ r;ons [06/5634 T M | 52| 5 [Acute lateral infarction | Yes | Yes
CTZ

Williams, O. 19 [Valsanan/ 8025 |683/5488 | M | 661 4 JF:tigue Yes| No
CTZ

Gricourt 20 [Valsartan/ [80/12.5 [1091 M| 38] - tmcreasedcreatinekinasc Yes | Yes
CTZ

Hutchinson 28 malsananl Fonz.s Fm] Fl79] - 'I.eﬂfacial swelling Yes | No
CTZ

Hutchinson 28 {Valsartan/ PB0/12.5 R132) F |79 - Eespiratoryu'act infection | Yes | No
CTZ

Rees-Jones 28 [Valsartan/ Fonz.s 1556 F|83] - JBlurred vision Yes | No
HCT2

Rees-Jones 28 [Valsatan [0 mg 1556 F | 8| - [Chestpain Yes | No
Valsartan/ {80/12.5 atigue Yes| No
HCTZ

Rees-Jones 28 [Valsartan [0 mg 1556 F | 83| - [Faint feeling Yes | No
alsanan/ [80/12.5 taggering gait Yes| No
CTZ

Arora 28 malsamm/ ]sonz.s 1025 F | 79] - Dizziness Yes | No
CcTZ eadache Yes | No

Carr 28 [Valsartan/ lﬁmz.s 1113 F | 73| - |Nauses Yes | No
CTZ

Hutchinson 28 |Valsartan/ [80/12.5 |1324 F | 8] - {Anxiety Yes | No
CTZ

Pinheiro 28 [Valrartan/ FOIIZ.S 1537 F|66] - Eizziness Yes | No
C1Z

Sagar 28  |[Valsartan/ Forzs 1573 F|73] - Eumess Yes | No
CTZ

Saul 28 [Valsartan/ [80/12.5 [1586 M| 8f - pm Yes| My
CTZ P

Whitby 28 [Valsanary RO/12.5 1i673 M| 68) - Ferebmvascular accident | Yes| Yes
CTZ

Carr 28 [Valsartan/ R0O/12.5 {1705 M | 68| - [Inferior myocardial Yes | Yes
CTZ infarction
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Investi Trizl ~1Dose -+ ent# 1 Sex Vui dverse N DClSAE

Shane 31E [Valsaran/ [160/12.5 M| s8 yponatremia Yes | Yes
CTZ

Shane 31E {Valsartan/ [160/12.50115/5078 | M ¢ s8| 7 [Disorientation Yes | Yes
CTZ

Lowin 31E |Valsartan/ [160/12.5K286/5191 | F | 49| 9 rltigue Yes | No
CTZ

Lewis 31E [Valsartany [160/12.5K286/5191 | F | 49| 9 I.loint pain Yes| No
CTZ

Lewis 31E xamnw 160/12.5 2o /5197 | M | 341 7 IFuigue Yes| No
CTZ

{Lewis 31E {Valsartan/ [160/12.510207/5197 [ M | 34| 7 Eulrrha Yes | No
HCTZ

Neutel 31E |[Valsartan/ [160/25 96/s511 } F | 56| 8 {Weight gain Yes| No
CTZ2

Neutel 3iE ‘maisamm 16025 R696/5511 | F | 56| 8 [Stomach upset Yes bqo
CTZ !

Lewis 31E malsamnf 16025 PR00s5328 | M | 67| 8 [Chest pain Yes| No
CTZ

Harris 3]E1:alsamn/ 160/12.5[314/5396 | M | 53| 7 [Dizziness Yes| No
CTZ ft arm paresthesia Yes | No

Archer SIE—Kalsanan/ 16025 |29/5286 | F | 72| 8 [Paroxysmal atrial Yes| No
HCTZ gachycardia

Hail 31E L\;alsanm/ 160/12.5605/5794 | F | 48} 8 [Carcinoma of the breast | Yes | Yes
CTZ
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Serious Adverse

IEVEEE‘“ . ) Trial | Treatment | 4Dose . :Patient # | Sex |
11 | Valsartan | 40 mg /504 | F

Miller 11E1} Valsartan | 20mg | Qo13/511 | M

Wombolt 11E1 | Valsartan | 80 mg | Qo16/515 | M

Wombolt 11E1| Valsartan | 80 mg | Qo1/s1s | M | 72| 14 its right knee | No | Yes

Gray 11E1} Valsartan | 40 mg | Qo21/518 1 F | 57| 11 JAcute cholecytitis No | Yes

Gray 11E1] Valsartan | 40 mg | G021/518 | F | 57| 14 Retinal arteriolar occlusionf No | Yes

Vaziri 11E1 | Valsartan | 80 mg 8/520| F | 48] 16 [Chest pain (gastric) No | Yes

Vaziri 11E1] Valsartan | 80 mg | G028/520 | F | 48| 16 Heartbum No | Yes

Vaziri 11E1| Valsartan | 80 mg | Q028/520] F | 48] 16 iety attack No | Yes

Archer 31E | Valsartan ; 160 mg [4739/5805] M | 70] 8 enerstive joint disease | No | Yes

Archer 31E | Valsartan | 160 mg |Q739/5805| M | 70] & E;nign prostatic No | Yes

Y N

Kaihlanen 10 | Valsartan | 10mg | 002/501 | F | 51| 6 [Fractured right knee No | Yes

[Pool 11E1| Valsartan | 80 mg | 003/503 | M | 60| 16 Flank pain No | Yes

Ellison 11E1| Valsartan | 40mg | 003/504 | F { 70 18 [Basal cell carcinonia nose | No | Yes

Cobler 11E1] Valsartan | 80 mg | 004/504 | M | 58| 11 [Bile duct stone No | Yes

Grimm 1iE1)] Valsartan | 40 mg | 007/507 | M | 62| 14 [Exertional chest pai No | Yes

Wombolt 1HEI] Valsartan | 80mg | 007/509 | M | 62 14 eoarthritis left knee No | Yes

Serfer YE1} Valsartan | 80 mg | 908/507 | M | “4{ 14 [Baeul cell carcinoma o ] Yes

McNeer 11E1] Valsartan | 20 mg | 009/508 | F | 741 18 ipheral vascular disease| No | Yes

Vaziri V'E1| Valsastan | 80mg | 010/506 | F [ 53{ 1S {Intermittent chest pain, | No | Yes
cardiac

Levine 102 | Valsartan | 150mg! 010/509 | M | 65 4 [Worsening CHF No | Yes

Yarbrough 11E1| Valsartan 80 012/512 | F | 55{ 18 |Adenomatous hyperplasia | No | Yes
with atypia, uterus

Gray 1l | Valsartan | 80mg | 014/513 | M | 52| 8 [Squamous celi carcinoma,| No | Yes
vocal cord

Vazin 11E! ] Valsartan | 20 mg | 020/514 | F | 79{ 14 [Basal skin carcinoma NoiYes

Davis ILEl| Valsartan | 20 mg } 023/519 { M | 62{ 11 [Amputation 3rd and Stt. | No | Yes

gers left hand

Lewin 09 | Valsartan | 20mg | 043/539 | M | 68| 6 [Hemotrhoids No | Yes

Vigano 27 | ‘valsartan | 8umg | 1016/512 | M | 61] - uinal hernia No | Yes

Arora 28 | Valsartan | 8C mp 1027 M| 83| - écmm;exmion No | Yes

Scotto Si | Valsartan | 30 m 1076 F | 54] - Menometromnagia No | Yes

Carr 28 | Valsartan | 40 mg 1114 F | 68| - |Appendicitis No | Yes

Charlton 28 | Valsartan | 40 mg 1137 1M1 76| - IGallbladder disease No | Yes

fwaida ANG| Valsartan | 20mg { 11374 F | 71| - [Cancer of the tongue No | Yes

005

Charlton 28 | Valsartan | 40 mg 1139 F | 66| - [Paget'sdisease No | Yes

Berger 20 | Valsartan | 80 m }1164 M | 50] - [Vocal cord polyp No | Yes

Waks 50 | Valsartan | 160 mg | 1197/58%6 F | 74 [Post-{Overdose (carbamazepine) | No | Yes

trial

Stringer 19 | Valsartan | 80 mg | 1202/5816| M { 66 | 6 [Squamous cel] carcinoma | No | Yes
Bm

Parashchak 28 | Valsartan | 80 mg 1523 F 1 ¢8] - [Fractured left ankle No | Yes

Spira 28 | Valsartan | 80 mg 1618 | M| 65] - ression No | Yes

Silvert 28 | Valsartan | 80 mg 1764 M | 65| - [Gastroscopy/ No | Yes
duodenal ulcer

Rees-Jones 28 | Valsartan | 80 mg_ 1780 M | 68] - [Inguinal hemia repair No | Yes

Rees-Jones 28 | Valsartan | 40 mg 1842 F | 71] - ILefi knee arthroplasty No | Yes
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vesti . rial | Treatment M_*‘P&_ﬁ_ent#» Sex | Age|VisijAdverse Jence & <& DC

Anand 28 | Valsartan | 40 mg 1855 F {81] - hthalmic herpes zoster | No | Yes

Dvke 31E | Vaisartan | 160 mg | 188/5127 | F | 47| 8 IKidney stones No | Yes

Rees-Jones 28 | Valsartan | 40 mg 1923 M | 73{ - [Hematuria No | Yes

{Gaman 17 | Valsartan | 80mg | 197/694 | M | 40| 5 {Diverticulitic No | Yes

oalson 17 | Valsartan | 80mg | 210/705 [ M | 54| 7 Melanoma right hip No | Yes

Gann 19 | Valsartan | 80mg | 222/5148 | M | 58| « {Food poisoning No | Yes

Weiss 19 | Valsartan { 160 mg | 302/5202 | M | 50| 5 [Non-cardiac chest pain No | Yes

Quadracci 19 | Valsartan | 80 my | 369/5245 I M | 65| 3 [Fractured left elbow No | Yes

[Archer 31 | Valsartan | 160mp | 434/5582 \ M | 75| 3 uinal hemia No | Yes

Miche! 23 | Valsartan | 40 mg 5119 M | 71] - [Retinal vein thrombosis | No | Yes

Kief 31E | Valsartan | 160 mg | 614/5537 | F { 40 ] 6 |Appendicitis No | Yes

De Sainte 23 | Valsartan | 80 mg 6388 F | 69| - [Thrombophlebitis No | Yes

Lorette

Ansari {1E1| Valsartan/ | 80/12.5 } Qoo1/501 | F | 78 | 18 [Hypokalemia No Y!cs
HCTZ |

Ansari 11E1| Valsarton/ | 80/12.5 | Qooi/501 | F | 78| 18 [Pneumonia No | Yes
HCTZ

Oparil 11E1] Valsartan/ | 80/25 | Q004r502 | M | 50 | 14 [Worszning neck pain No | Yes
HCTZ

Garrett H1El§ Vaisartan/ [ 80/12.5 | Go07/506 | M | 54| 13 |Brain tumor No | Yes
HCTZ

Sugimoto 31E | Valsartan/ [160/12.5{ Qas0/531s] F | 72| 8 ll—lemiateddisc No | Yes
HCTZ

Sugimoto 31E | Valsantan/ 160/12.5]U460/5315] F | 721 8 rinchednerve No | Yes
HCTZ

Mieras 31E | Valsartan/ § 160/25 | Q95/5065 | M | 42 ioj].cﬂﬂankpain No [ Yes
HCTZ

Mieras 31E | Valsartan/ | 150725 | Gos/s065 | M | 42| 10 lNephrolithiasis No | Yes
HCTZ

Chrysant 13E2| Valsartzn/ | 8025 | 001/50! | M | 41| 20 [Fractured scaphoid bone | No | Yes
HCTZ right wrist

Chaudhery HE!| Valsartan/ | 80/12.5| 003/503 | F | 53| 16 {Abdominal pain No | Yes
HCTZ

Chrysant L1El} Valsartan/ | 80725 | 004/504 | M { 58] 18 i cell carcinoma ear | No | Yes
HCTZ

McNeer 11E! | Valsartan/ | 80/12.5} 007/505 | M | 62] 16 r’rostate cancer Mo | Yes
HCTZ

Fool 11E1 | Valsartan/ } 80/12.5 | 011/507 | M | 77 | 12 [Basal cell carcinoma back| No | Yes
HCTZ

Chrysant 11E2| Valsanan/ | 80/25 | 016/516 | M | 59| 20 [Transient ischemic attack | No | Yes
HCTZ

Pool 11E1| Valsartan/ | 80/25 | 017/511 | M | 43 [Posi<Sienosis of left common | No | Yes
HCTZ ¢ trial Ei.ac vessel

Chrysan: 11E\ | Valsartan/ | 80/25 | 021/519 | F | 45| 1o (#racture right ankle No | Yes
HCTZ

Vaziri 11E1| Valsartan/ | 80/55 | 025/518 | M | 69! 17 Cerebrovascular accident | No | Yes
HCTZ

Grimm 11E1} Valsartan/ | 80/25 | 027/520 | M | 48 | 15 fHydrocele recurred No | Yes
HCTZ

Opa.l 11E1| Valsartan/ | 80/12.5] 027/525 | M | 54| 12 [Cy. .itneck No [ Yes
HCTZ

Marbury 11E2] Valsartan/ | 80/25 | 036/527 | M | 52 | 19 [Benign prostatic No | Yes
HCTZ hypertrophy
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Serious Adverse Events Not Prematurely Discontinued

Investi  Trial | Treatment | -‘Dose °| -Patient#:] Sex
Allin 28 | Valsartan/ | 80/12.5 1009 F
HCTZ
Aitchison 28 | Valsartan/{ 80/12.5| 1789 [ M | 76| - FJght hemiparesis No | Yes
HCTZ
Rees-Jones 28 | Valsartar/ | 80/12.5| 1841 F|7] - rlightcatmctsurgery Ne | Yes
HCTZ
Caldwell 19 | Valsanan/ | 80/12.5| 195/5129 | F | 47 3—|§ight ovarian cyst No | Yes
HCTZ :
Oparil J1E | Valsarian/ | 160/25 | 273/5182 | M | 62| 9 Iﬁ:guinal hemia No { Yes
HCTZ
Archer J1E | Valsertan/ | 160/25 | 434/5582 | M | 75| 8 Fyncope No | Yes
HCTZ
Harris JIE | Valsartan/ | 160725 | 55 =05 [ M | 62| 8 lnighseycmimnear No | Yes
HCTZ
Glaite 19 | Valsartan/ { 80725 | 883/5595 | M { 45| 6 [Basal cell cancer chest No ‘!{ies
HCTZ !
Oliver 40 | Warfarin | 10mg ! OI/MH | M | 361 3 (Tiredness No | Yes
Anand 28 | Lisinopril | 2.5 mg 1853 F | 68 dometrial No | Yes
nocarcinoma
___{ aginal bleeding No | Yes
Stein 20 { Unknown ? 01033/32 [ F | 62| - [Pulmonary edema No { Yes
iac cause
enriricular failure No | Yes
Oparil 11E1| Valsartan | 20 mg | 020/518 | M | 65| 18 jadenomatous polyps No | Yes
sigmoid colon
Adenovillous polyps No | Yes
ascending colon
Milier, C. 19 | Valsartan/ | 80/12.5 f 953/5641 | M | 69 | 4 [Benign prostatic No | Yes
HCTZ Ehypemophy
ydronephrosis No | Yes
Corea 21 |Amlodiping 5 mg 1012 M | 60| - [Uretheral obstruction No | Yes
retheral disorder No | Yes
Meridjen 23 | Lisinopril | 10 mg 6115 F | 67 |Post{Auricular fibrillation No { Yes
trial Consciousness loss No { Yes
Ginsberg 50 | Placebo { 274/5197 | M | 77 [Post{Cerebrovascular accident | No | Yes
trial [Death No | Yes
Kliger 11E1{ Valsartan | 40 mg | Y009/506 | M | 48 alignant lymphoma No | Yes
plenomegaly No | Yes
Yarbrough 1El ! Vaisartan | 80 mg { Go14/510 f M | 31 ight arm weakness No | Yes
ight sided facicl No | Yes
eakness
Lewin 31 | Valsartan | 830 mg | G265/5177] F | 49| « [Chest pain No | Yes
eakness No | Yes
Lewin 31 | Valsartan | 80 mg |3265/5177] F | 49 jarrhea No | Yes
omiting No | Yes
McNeer 11E1| Valsartan | 40 mg | v06/506 | M ! 50 ngina - chest pain No | Yes
oronary artery disease No | Yes
Garrett 11E1| Valsartan | 20 mg | 016/515 | F | 74| 15 [Cardiovascular collapse | No | Yes
No | Yes
Rudf 50 | Valsartan | 160 mg | 347/5247 | M | 62°| 5 Blood in stool No | Yes
Essile adenomatous No | Yes
lyp
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Serious Adverse Events Not Prematurely Discon ‘ed

Investigator . | Trial | Treatment | xDose .| ' P: i+ | DC [SAE
( Rees-Jones 28 | Valsartan | 40 mg Ize No | Yes
No | Yes

No | Yes

Mclnvoy 19 | Valsartan | 160 mg | 453/5313 | F | 61] - itis left knee No | Yes
. : pain . No | Yes

ec swelling No | Yes

Oparil 1EL| Valsartan | 20 mg | 014/512 | M | 68 | 15 Heme positive stool No § Yes
icoups : No | Yes

ausea No | Yes

omiting No | Yes

Lewis 31 | Valsartan | 20 mg | 293/5194 | M | 64| 4 [Interna! hemorrhoids No | Yes
ancolonic diverticulitis | No | Yes

ectal bloeding No | Yes

[Sigmoid polyp No | Yes

Oparil HEl| Valsartan/ | 80/25 | 010/510 | M | 60| 14 |[Abdominal pain No X:
HCTZ Cholelithiasis No | W

17 |Abdominal pain No | Yes

Cholelithiasis No | Yes

cute Cholelithiasis No | Yes

ausea No | Yes
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Adverse Events in Protoco! 11 1st Year Extension with Incidence > 1%. [vo). 1.219, p. 169
N % N Y
Total Patients 399
Patient with AE 281 70.4%
Body as a Whole 82 20.6% fracare] 6 1.5%
_Allergy] 9 2.3% myalgi 9 2.3%
Asthenia| 6 1.5% arm pain| 16 4.0%
Peripheral Edema| 10 2.5% back pain| 25 6.3%
Fatigue| 12 3.0% leg pain| 13 3.3%
feverf 6 1.5% sprain/strain| 7 1.8%
influenza symptoms| 4 1.0% Nervous System 121 | 30.3%
inj 13 3.3% dizziness| 30 1.5%
pain| 6 1.5% headache! 18.8 | 4.7%
chest pain| 8 2.0% hypoesthesia] 3 1.3%
weight increase] 4 1.0% insomnia| 6 1.5%
Cardiovascular System 23 5.8% decreased libido| 6 1.5% |
palpitations{| 4 1.0% Respiratory System 97 24.3%
| Digestive System 73 18.3% coughing| 25 6.3%
diarrhea| 21 5.3% dyspnea| § 1.3%
dyspepsia| 18 4.5% pharyngitis| 16 4.0%
nausea 14 3.5% respiratory disorder] 8§ 2.0%
abdominal pain| 9 2.3% thinitis] 11 2.8%
periodontitis 5 1.3% sinusitis| 44 11.0%
vomiting| 11 2.8% upper respiratory infection] 34 8.5%
Endocrine System 0 0.0% Skin and Appendages 42 10.5%
Hematopoetic System 3 0.8% __purpura} 5 1.3%
Infections and Infestations 55 13.8% Special Senses 31 7.8%
infection S 1.3% conjunctivitisy, 5 1.3%
virai infection| 43 10.8% eyeedemal | 0.3%
lab abnormality| 8 2.0% Procedures 2 0.5%
Metabolic and Nutritional Disorders 5 1.3% Urogenital System 35 8.8%
Musculoskeletal System 101 | 25.3% impotence] 5 1.3%
arthralgia) 28 7.0% ' urinary frequencyl 6 1.5%
arthritis] 5 1.3% prostate disorder] 5 1.3%
arthrosis| 10 2.5% urinary tract infection] 8 | 2.0%
leg cramps] 7 1.8%
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Patients Discontinued from Placebo Controll2d Clinical Trials for Reasons Other ‘Than Adverse Events.

Protoco]_§ Patient # | Randomization# ¢ - ;:-« ‘Trestment .- - ~i-{ -- _ Reason'Discontinued - -

5 1073 9 valsartan 20 mg Withdrew Consent

9 2 502 placebo Adminjstrative Problems

9 19 516 vaisartan 20 mp Administrative Problems

9 7 507 placebo Does not meet protocol criteria
9 10 511 placebo Lostto followup
9 22 520 placebo Non-compliant

9 24 519 placebo Unsatisfactory Response

9 9 508 placebo Withdrew Consent

9 6 306 valsartan 20 mg Withdrew Consent

10 8 505 valsartan 160 mg Does not meet protocol criteria
10 2 502 valsartan 40 mg Non-compliant

10 16 510 valsartan 10 mg Unsatisfactory Response

10 16 514 valsartan 10 mg_ Unsatisfactory Response .
10 19 517 valsartan 40 mg Unsatisfactorv Response Y
11 15 512 placebo Abnormal Lab Result :
11 4 505 placebo Does not meet protocol criteria
11 29 523 placebo Does not meet protocol criteria
11 28 520 valsartan 40 mg Does not meet protocol criteria
11 13 509 valsartan 80 mg Does not meet protocol criteria
11 2 503 valsartan 20 mg Non-compliant

11 17 515 _placebo Unsatisfactory Response

11 16 513 valsartan 40 mg_ Unsatisfactory Response

11 3 503 placebo Withdrew Consent

17 260 758 fed valsartan 80 mg Abnormal Lab Result

17 412 864 placebo Abnorma) Lab Result

17 83 582 fasted valsartan 80 mg Administrative Problems

17 160 657 fasted valsartan 80 mg Administrative Problems

17 81 581 fed valsartan 80 mg Administrative Problems

17 131 631 fed valsartan 80 mg Administrative Problems

17 133 632 fasted valsartan 80 mg | Does not meet protocol criteria
17 302 706 fasted valsartan 80 mg Does not meet protocol criteria
17 78 670 fed valsartan 80 mg Does not meet protocol criteria
17 275 73 fed valsartan 80 mg Do¢s not meet protocol criteria
17 27 527 placebo Does not meet protocol criteria
17 351 560 placebo Non-compliant

17 230 730 fasted valsartan 80 mg Unsatisfactory Response

17 168 579 fed valsartan 80 mg Unsatisfactory Response

17 259 757 fed valsartan 80 ing | Unsatisfactory Response =~ |
17 55 554 placebo Unsatisfactory Response

17 151 651 placebo Unsatisfactory Respense

17 6] 361 fasted valsartan 80 mg Withdrew Consent

17 370 863 fasted valsartan 80 mg Withdrew Consent

17 123 623 placebo Witadrew Consent

17 214 713 placebo Withdrew Corsent
23 6285 935 placebo Abnormal Lab Result
23 5122 122 valsartan 160 mg Abnormal Lab Result
23 7021 1219 valsartan 80 mg Administrative Proolems
23 5025 25 Lisinopril 10 mg Does not meet protocol criteria
23 6068 619 Lisinopril 10 mg Does not meet protocol criteria
23 6249 £79 Lisinopril 10 mg Does not meet protocol criteria
23 6129 639 placebo Does not meet protocol criteria
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Patients Discontinued from Placebo Controlled Clinical Trials for Reasons Other Than Adverse | vents.

Prowocol | Patient# | Randomization #.{. ---vosilyeatment -~ i - ii-: Reason Discontinwed -=:i%e
23 6189 BAR placebo Does not meet protocol criteria
23 6084 725 valsartan 160 mg Does not meet protocol criteria
23 6268 803 valsarian 160 mg Does not meet protocol criteria
23 5027 27 valsartan 40 mg Does not meet protocol criteria
23 3223 223 valsartan 40 mg Does not meet protocol criteria
23 6272 688 valsartan 40 mg Does not meet protocol criteria
23 7280 1309 valsartan 40 m Does not meet protocol criteria
23 7426 1570 valsartan 40 mg Does not meet protocol criteria
23 5024 24 valsartan 80 mg Does not meet protocol criteria
23 5120 120 valsartan 80 mg Does not meet protocol criteria
23 7076 1267 Lisinopril 10 mg Lost to follow-up
23 5170 170 placebo Lost to follow-up
23 7224 1395 valsartan 160 mg Lost 1o follow-up
23 6508 925 valsartan 80 mg Lost to follow-up
23 7300 1455 valsartan 40 mg _ Non-compliant
23 7459 1578 valsartan 160 mg Unsatisfactory Response
23 5210 210 valsartan 40 mg Unsatisfactory Response
23 6078 123 vaisartan 40 mg Unsatisfactory Response
23 7229 1401 vaisartan 40 mg Unsatisfactory Response
23 7129 1321 valsartan 80 mg Unsatisfactory Resporse
23 5209 209 Lisinopril 10 mg Withdrew Consent
23 5121 121 placebo Withdrew Consent
23 6034 617 vaisartan 160 mg Withdrew Consent
23 6123 641 valsartan 160 mg Withdrew Consent
23 7311 1466 valsartan 160 mg Withdrew Consent
31 202 5190 placebo Abnorma} Lab Result
31 493 5507 placebo Abnormal Lab Result
31 217 3145 vaisartan 80 mg Abnormal Test
31 928 5789 placebo Does not meet protocol criteria
31 636 5470 valsartan 160 mg Does not meet protocol criteria
3 440 3304 valsartan20mg |  Does not meet protoco! criteria
3l 487 5338 vaisartan 320 mg Does not meet protocol criteria
3l 451 5306 valsartan 80 mg Does not meet protocol criteria
31 526 5372 placebo Lost to follow-ap
31 10} 5070 valsartan 60 mg Lost to follow-up
31 367 5245 valsartan 160 mg Lost to follow-up
31 608 5445 valsartan 160 mg_ Losi to follow-up
31 817 5760 valsartan 320 mg Lost to fotiow-up
31 228 5153 placebo Non-compliant
31 280 5189 valsartan 160 mg Non-compliant
31 313 5394 vaisartan 20mg Nor-compliant
k] 727 5631 valsartan 20 mg Non-compliant
3] 798 5699 valsartan 20 mg Non-compliant
31 810 5658 valsartan 20 mg Non-compliant
31 226 5151 vaisartan 320 mg Non-compliant
3l 230 5155 valsartan 80 mg Non-compliant
3l 13 3535 piacebo Unsatisfactory Response
k] 142 5098 placebo Unsatisfactory Response
3] 334 5228 ~_placebo Unsatisfactory Response
31 377 5251 placebo Linsatisfactory Response
31 109 5074 valsartan 160 mg Unsatisfactory Response
31 332 5226 valsartan 160 mg Unsatisfactory Response
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Patients Discontinued from Placebo Conuolied Clinica! Trials for Reasons Other Than Adverse Events.

Protocol | Patient # | Randomization.#-] . - Treatment - .- ... 'Reason Discontinued ™ .- -
31 6 5006 valsartan 20rg Unsatisfactory Response
31 69 5047 valsartan 20 mg Unsatisfactory Response
3] 99 5068 valsartan 20 mg Unsatisfactory Response
31 547 5591 valsartan 20 mg Unsatisfactory Response
31 707 5543 valsartan 20 mg Unsatisfactory Response
3] 858 5726 vaisartan 20 mg Unsatisfactory Response
3 114 5079 valsarian 32¢ mg_ Unsatisfactory Response
31 215 5144 valsartan 320 mg Unsatisfactory Response
31 270 5225 valsartan 320 mg Unsatisfactory Response
31 379 5254 valsartan 320 mg Unsatisfactory Response
31 378 5252 valsartan 80 m Unsatisfactory Response
31 431 5585 valsartan 80 mg Unsatisfactory Response
31 681 5500 valsarian 80 mg Unsatisfactory Response
31 350 5389 placebo Withdrew Consent
3] 833 5678 placebo Withdrew Consent }1
31 942 5608 valsartan 160 mg Withdrew Consent 4
33 86 1044 valsartan 8) mg Lost to follow-up
33 42 1224 HCTZ 25 mg Unsatisfactory Response
33 53 1027 HCTZ 25 mg Unsatisfactory Response
33 415 1202 HCTZ 25 mg Unsatisfactory Response
33 121 1053 valsartan 80 mg Unsatisfactory Response
33 352 1171 valsartan §0 mg Unsatisfactory Response
33 232 1109 HCTZ 25 mg Withdrew Consent
50 1129 5829 valsartan 80 mg Abnormal Lab Result
50 648 5463 Lisinopril 10 mg Administrative Problems
50 923 5663 valsartan 80 mg_ Administrative Problems
50 317 5227 Lisinopril 10 mg Does not meet protocol criteria
50 1051 5766 Lisinopril 10 mg Does not meet protocol criteria
50 351 5254 placebo Does not meet protocol criteria
50 363 5653 placebo Dges not neet protocol criteria
50 836 5634 Lisinopril 1¢ mg ].0st to follow-up
50 1138 5837 Lisinopril 10 mg Lost to follow-up
50 731 5524 placebo Lost 1o follow-up
50 821 5589 _placebo Lost to follow-up
50 922 5662 placebo Lost to follow-up
30 248 5722 valsartan 30 mg Lost to follow-up
50 249 5723 valsartan 80 mg Lost to foliow-up
50 177 5556 valsartan 80 mg Lost to follow-up
50 1166 3838 valsartan 80 mg Lost to follow-up
50 144 5104 Lisinopril 10 mg Non-compliant
50 385 5275 Lisinopril 10 mg Non-compliant
50 697 5742 placebo Non-compliant
50 947 5720 placebo Non-compliant
50 1126 5809 placebo Non-compliant
50 621 5452 valsartan 80 mg Non-compliant
50 632 5449 vaisartan 80 mg Non-compliant
30 757 5541 valsartan 80 mg Non-compliant
50 108 5942 Lisinopril 10 mg Unsatisfactory Kesponse
50 498 5989 Lisinopril 10 mg Unsatisfactory Response
50 542 5392 _Lisinopril 10 mg Unsatisfactory Response
50 36 5040 placebo Unsatisfactory Response
50 54 5797 placebo Unsatisfactory Response
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Patients Discontinued from Placebo Com:rolled Chmcal mals for Reasons Other Than Adverse Events

Protocol Pauem # | Randomization # - 24 Resson Discontinued - -
50 118 | 5086 placcbo Unsatizfactory Response
50 152 5112 placebo Unsatisfactory Response
50 378 5271 placebo Unsatisfactory Response
50 381 5273 placebo Unsatisfactory Response
50 464 5328 placebo Unsatisfaciory Response
50 506 5362 placebo Unsatisfactory Response
50 533 5381 placebo Unsatisfactorv Response
50 638 5495 placebo Unsatisfactory Response
50 803 5576 placebo Unsatisf; Response
50 1077 5791 placebo Unsatisfactory Re
50 117 5085 valsartan 80 mg Unsatisfactory Response
50 127 5096 valsartan 80 mg_ Unsatisfactory Response
50 149 5110 valsartan 80 mg Unsatisfactory Response
50 243 5175 valsartan 80 m Unsatisfactory Response
50 377 5268 valsartan 86 mg Unsatisfactory Response
50 382 5274 valsartan 80 mg Unsatisfactory Response
50 423 5303 valsartan 80 m Unsatisfactory Response
50 425 5305 valsartan 80 mg Unsatisfactory Response
50 427 5307 valsartan 80 mg Unsatisfactory Response
50 556 5787 valsartan 80 mg Unsatisfactory Response
50 709 5506 valsartan 80 mg Unsatisfactory Response
50 7i4 5515 valsartan 80 mg Unsatisfactory Response
50 1079 5793 valsartan 80 mg_ Unsatisfactory Response
50 1081 5795 valsartan 80 mg_ Unsatisfactory Response
S0 258 5183 Lisinopril 10 mg Withdrew Consent
50 635 5451 placebo Withdrew Consent
50 698 5744 valsartan 80 mg Withdrew Consent
50 854 5620 valsartan 80 mg_ Withdrew Consent
50 1042 5760 valsartan 80 mg Withdrew Consent
31 1029 28 enalapril 20 mg Abnormal Lab Resuit
51 1331 327 enalapril 20 mg Does not meet protocol criteria
51 1102 102 placebo Does not meet protocol criteria
51 1315 315 valsartan 8¢ mg Does not meet protocol criteria

| _ 5] 1141 141 enalapril 20 mg_ Lost 1o follow-up
sl 1144 143 valsartan 80 mg Lost to follow-up
51 1172 172 enalapril 20 mg Unsatisfactory Response
51 1472 433 placebo Unsatisfactory Response
51 1471 432 valsartan 80 mp Unsatisfactory Response
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ADDENDUM TO MEDICAL OFFICER NDA REVIEW

NDA #: 20-665/BM

NDA Volume:

DRUG NAME: Valsartan

SPONSOR: Ciba Geigy

TYPE OF DOCUMENT: Response to Information Request
CORRESPONDENCE DATE: 9/24/96

DATE REVIEW COMPLETED: 10/7/96 -
MEDICAL OFFICER: Charles J. Ganley, M.D.

The sponsor provides information regarding the number of patients in the NDA who experienced a
decrease in absolute neutrophil count (ANC) to less than 1.0 x 10%L. Table 1 lists the number of patients
in each treatment group that experienced a decrease.

Table 1. Number of Patients with ANC < 1.0 x 10°/L i

Treatments
Valsartan Valsartan/ | = ACEI | Plecebo Orther
Diuretic '

N % N % N % N % N %

Total Patients Baseline | 3951 | 100 | 683 | 100 780 | 100 | 892| 100 78| 100

Treatment | 3282 | 100 | 643 | 100| 639| 1001 841 100 80| 100

< 1L.O0x IG/L Baseline 71 .18 0 0 21 26 0 0 1 128

Treatment 171 .52 2| .31 3| .47 4 0 1l 1.25

ACEI = angiotensin converting enzyme inhibitor.

The +able does not include patients on ACEI Diuretics (N = 84), HCTZ (N = 127), HCTZ/other (N = 16)
and valsartan/other (N = 37). None of these had low counts. Although 892 patients were randomized to
placebo, none had counts iess than 1000 x 10%L. The incidence rates were similar between valsartan and
ACEI reated patients. It should, however, be noted that the total exposure in the valsartan group is
probably much greater than in the ACEI group.

A complete listing of the patients and their ANC are attached. In general, most patients with
baseline low ANC returned to normal despite therapy with valsartan or ACEL Five of the §4 valsartan
patients with post-randomization decreases in ANC had normal values at a later visit despite continued
therapy.

Conclusion

The comparable incidence raies in the vaisanan subjects compared to the ACEI subjects is of
concern in view of the number of occurrences in the placebo group and the association of ACEI with
agranulocytosis.

There is information suggesting that low ANC counts are unrelated to valsartan therapy:
* Five of the 14 valsartan patients had ANCs > 1000 x 10%/L after the ANC nadir despite continued
therapy. At least in these patients, the low ANC count is related to some other factor (e.g. fab error).
¢ It is likely that the patient exposure in the valsartan group is greater than the ACE]. If the incidence rates
are calculated based on patient exposure, they would not be similar.
¢ The low ANC counts at baseline suggest that low ANCs are observed off of therapy. Consequently,
sporadic low ANC counts, unrelated to therapy, should be expec’ed in a clinical trial. In patients with low
baseline ANC, the ANC was > 1000 x 10°/L at subsequent measurements despite valsartan therapy.




o It does not appear that any of these patients experienced infections related to the low ANC'. This needs
confirmation from the sponsor.
Before ihis issue can be dismissed, additional information is required from the sporsor.

Additional Information Requested from Nancy Price on 10/7/96

= Provide information regarding infections in the valsartan putients included in this list

 [nformation was provided on only 14 of the 17 valsartan patients with post-randomization decreases in
ANC - provide information on the three missing subjects

o Calculate Rates as a function of exposure to therapy

» Recalculate incidence rate excluding patients who only had a single dose of therapy

¢ Do not double count patients (i.c. patients in open label studies are counted once in the controlied trial
and once in the open label study - this inflates the denominator).

ZQ;&Q

 T—Carles J. Ganlcyzy D.

ce: orig.
HFD-110
HFD-110 /480 / C. GANLEY/ R. LIPICKY

" The captopril label states that ‘about half of the neutropenic patients developed systemic or oral cavity
infections or other features of the syndrome of agranulocytosis’.
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STATISTICAL REVIEW AND EVALUATION
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Name of Drug: Valsartan (CGP 48933)
Document Reviewed: Studies Reports on the submitted CANDA,

volumes 1.69, 1.75, 1.80, 1.81, 1.85, 1.86, and 1.88.

Received 01/04/96.

1. INTRODUCTION

This application includes 10 placebo-controlled randomized multi-center studies, 05, 09, 10, 11,
17, 23, 25, 31, 50, and 51 to compare the efficacy and safety of valsartan 10, 20, 40, 80, 160,
and 320 mg with placebo in patients with essential hypertension. This submission also includes
7 active-controlled studies 19, 20, 21, 22, 27, 28, and 33. Studies 03, and 09 were forced
titration studies. Study 19 was to investigate the combination therapy of valsartan with HCTZ
and studies 20, 21, 22, 27, 28, and 23 were to compare valsartan to other antihypertensive drugs.
However, the goal of study 33 was to assess the occurrence of cough in using valsartan
compared to lisinopril and HCTZ.

Since the main objective of this submission is to evaluate the efficacy and safc*y of vlasratan
doses versus placebo, this review will only include studies 10, 11, 17, 23, 31, 33, 50, and S1.

The primary efficay variable was the change from baseline in sitting diastolic blood pressure
{SiDBP), except for study 10 in which supine diastolic blood pressure (SuDBP) was use for the
primary efficacy variable. However, in this review the corresponding sponsor's analysis for the
change from baseline in sitting systolic blood pressure (SiSBP), or supine systolic blood pressure
(SuSBP) for study 10, is also presented. In these studies the primary (endpoint) data consisted of
all patients who had a baseline measurement and at least one post-baseline measurement.

The sponsor stated that to avoid potential analysis problems due to small number of patients in
some centers, investigators who had less than two patients in any treatinent group were
combined.

The sponsor's analyses ot . - placebo-controlled studies show that treatment by center
interaction was not significant.

2.STUDY 10
This is a multicenter, randomized, double-blind, placebo-controlled, parailel study to evaluate the

efficacy and safety of once daily valsartan (10, 40, 80, and 160 mg) in patients with essential
hypertension (SuDBP between 95 to 115 mmHg).
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Following a 4-week washout period, 122 patients were randomized to receive placebo, or
valsartan 10, 40, 8G, or 160 mg once daily for 4 weeks.

The primary endpoint was the change from baseline in SuDBP. The change from baseline in
SuSBP was also evaluated. Patients who had a baseline BP measurement and at least one
double-blind measurer.ent were included in the analysis. The analysis was conducted at the end
of study to contain last available double-blind BP measurement for patients.

3.STUDY 11

This is a multicenter, randomized, Gcuble-blind, placebo-controlled, parailel study to evaluate the
efficacy and safety of once daily valsartan (20, 40, and 80 mg) in white patients with essential
hypertension (SiDBP between 95 to 115 mmHg).

Following a 4-week washout period, 442 patients were randomized to receive either placebo or
valsartan 20, 40, or 80 mg once daily for 6 weeks.

The primary endpoint was the change from baseline in SiDBP at the end of study. The change
from baseline in SiSBP was also evaluated.

4. STUDY 17

This is a multicenter, randomized, double-blind, placebo-controlied, parallei study to assess the
effect of food on the antihypertensive response of valsartan 80 mg in patients with essential
hypertension (SiDBP between 100 to 114 mmHg).

Foliowing 2-4 weeks of placebo washout period, 297 patients were randomized to receive once
daily either valsartan 80 mg after a 10 hour fast and at least 2 hours prior to breakfast, or
valsartan 80 mg with breakfast, or placebo (2:2:1 ratio) for 8 weeks.

The primary endpoint was the change from baseline in SiDBP at the end of study. The change
from baseline in SiSBP was also evaluated.

5. STUDY 23

This is a multicenter, randomized, doubl:-biind, placebo-cuntrolled, parallel study to evaluate the
efficacy and safs, of once daily valsartar (40, 80, and 160 mg) in elderly patients (265 years
old) with essential hypertension (SiDBP between 96 to 114 mmHg).

Fcllowing a 2-week washout period, 652 paw. nts were randomized to receive either placebo or
valuurtan 40, 80, 160 mg, or lisinopril 10 mg once daily in a 2:2:2:2:1 ratic {or 8 weeks.

The primary endpoints were the changes from . aseline in SiDBP and in SiSBP at the end of
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study. The sponsor had not made any plan for the adjustment of the p-values for having two
primary endpoints. However, the conclusions would be the same with or without adjustment,
using any method known in practice for such an adjustment.

6. STUDY 31

This is a multicenter, randomized, double-blind, placebo-controlied, parallel study to evaluate the
efficacy and safety of once daily valsartan (20, 80, 160, and 320 mg) in patients with essential
hypertension (SiDBP between 95 to 115 mmHg).

Following 2 to 4 weeks of a single-blind placebo washout period, 736 patients were randomized
to receive either placebo, or valsartan 20, 80, 160, or 320 mg onc: daily for 8 weeks.

The primary endpoint was the change from baseline in SiDBP. The change from baseline in
SiSBP was also evaluated.

In addition to measuring the cuff blood pressure, patients (from 10 selected centers)
participated in ambulatory blood pressure monitoring (ABPM) sessions.

7. STUDY 50

This is a multicenter, randomized, double-blind, placebo-controlled, optional titration, parallel
study to evaluate the efficacy and safety of valsartan and lisinopril for 12 weeks in patients with
essential hypertension (SiDBP between 95 to 115 mmHg).

Following 2-4 weeks of a single-blind placebo washout period, 734 patients were randomized to
one o/ four double-blind treatment groups. One group received placebo, one group received
lisinopril 10 mg once daily (OD), and two groups received valsartan 80 mg once daily. After 4
weeks, patients were titrated to a higher dose if their SiDBP>90 mmHg and there were no
symptoms of orthostatic hypotension in the following manner. For the group receiving lisinopril
10 mg patients were titrated to lisinopril 20 mg, in one group receiving valsartan 80 mg patients
were titrated to receive vaisartan 80 mg BID, and the other group receiving valsartan 80 mg OD
patients were titrated to receive valsartan 160 mg OD. The double-blind treatment continued for
an additional 8 weeks.

‘The primary endpoint was the change from baseline in SiDBP at the end of 12 weeks study.
8. STUDY 5
This is a multicenter, randomized, double-tlind, placebo-controlled, paralle] study to evaluate the

efficacy and safety of once dajly valsartan 80 mg and enalapril 20 m:g for 8 weeks in patients
with essential hypertension (SiDBP between 95 to 115 mmHg).
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Following a 2-week washout period , 348 patients were randomized to receive either placebo or
valsartan 30 mg, or enalaprii 20 mg once daily in a 2:2:1 ratio for 8 weeks.

The primary endpoint was the change from baseline in SiDBP at the end of study. The change
from baseline in SiSBP was also evaiuated.

9. STUDY 33

This is 2 multicenter, randomized, u.uble-blind, active-controlled, parallel study to assess the
occurrence of cough following once daily administration of valsartan 80 mg, lisinopril 10 mg, or
HCTZ 25 mg) in patients with essential hypertension (SiDBP between 95 to 115 mmHg) who
had a proven history of ACE inhibitor induced cough.

Following 2 to 4 weeks of a single-blind placebo washout period, patient entered a 2-4 week
lisinopril challenge phas2 to demonstrate the preseace of ACE inhibitor induced cough. Once
the occurrence of ACE inhibitor induced cough, patients entered a 2-week placebo "vashout
period, followed by 6 weeks of double-blind treatment of eitlier valsartan 80 mg, lisinopril 10
mg, or HCTZ 25 mg once daily.

A total of 129 patients were randomized to receive double-blind treatments.
10. REVIEW=:R'S COMMENTS

This reviewer has used the data submitted by the sponsor to check the sponsor’s results of
statistical analyses and to provide the following analyses that were not provided by the sponsor:
the analyses for all the randomized patients and the acceptable patients (as will later o. be
described) at the end of studies 23 and 51, the analysis of acceptable patients at week 4 of study
50, summary statistics for the change from baseline in diastolic BP by gender and by race for
studies 10, 11, 17, 23, and 51. Tabies 1 to 6 were constructed by this reviewer to summarize the
statistical results of analyses. Because of the conditional titration in patients doses after 4 weeks
of double-blind treatment in study 50, the results of this study will be discussed separately and
were not included in th=se tables. Tables 1 and 2 suminarize the results for the diastolic BP for
the endpoint and for +' : 1d of study analyses, respectively. The corresponding resulis for the
systolic BP are summarized in Table 3 and 4. Table 5 was constructed to show some summary
statistics at the endpoint by gender for studies 10, 11, 17, 23, 31, ana 5i. Table 6 givesa
summary statistics for the effect of valsartan doses at the endpoint by race (black= and non-
blacks) for studies 10, 17, and 31.

The sponsor had made adjustments for the level of significance a according to the multiple
comparison procedures that were specified in the protocols of studies 10, 11, 23, and 50
(Dunnett’s procedure for studies 10 and 11, see reference 1, and Bonferroni’s procedure for
studies 23 and 50). No such adjustments were specified in the protocols of studies 17 and S1.
Thus, to be consistent, this reviewsr has chosen Bonferroni procedure to adjust the a level, which
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means that the p-values for these two studies would be compared with #=0.025 instead of 0.05.
The zonclusions drawn from the results of the two studies will be based on this adjustment.

Table 1 shows that for study 10, in which the change from baseline in SUDBP was the primary
endpoint, only valsartan 160 mg shows a significant (p=0.007) reduction in SuDBP versus that of
placebo. For studies 11, 17, 23, 31, and 51 the change from baseline in SiDBP was the primary
endpoint and their results shown in Table 1 are discussed by dose level as follows.

Valsartan 20 mg

In studies 11 and 31, valsartan 20 mg has resulted in a significantly (ps 0.0021) greater reduction
in BP over that for placebo.

Yalsartan 40 mg

Valsartan 40 mg was investigated in studies 10, 11, and 23. Only in study 11 vaisartan 40 mg
hac resulted in a significant (p=0.001) reduction in BP over placebo. Perhaps the reason that this
dose had not shown a significant result in study 10 is because of the small number of patients (24
patiens) in this group. On the other hand, study 23 considered only elderly patients (age 265
years old) and thus a non-significant result (p=0.695) conld mean that this dose is not effective
among elderly patients.

Yalsartan 80 mg

Valsartan 80 mg was investigated in studies 10, 11, 17, 23, 31, and 51. The results of studies 11,
17 (the fasted group), 31, and 51 valsartan 80 mg has shown a significantly (p< 0.001) greater
reduction in BP over that for pla~=bo. The same reasons for the non-significant results which
were described above for valsartan 40 could be applied for the non-significant results for
valsartan 80 mg in studies 10 and 23.

Yalsartan 160 mg

Valsartan 160 mg was investigaizd in studies 10, 23, and 31. Tables 1 shows that in study 31
valrartan 160 mg has resulted in a significantly {p< 0.001) greater reduction in BP over that for
placebc. Again .he noa-significant result {p=0.072) for this dose in study 23 may suggest that
valsartan 160 mg is not effective among the elderly.

Valsartan 320 mg

The effect of valsartan 320 mg in reducing BP was only investigated by study 31, which shows a
significant (p<0.001) reduction in BP over that of placebo.

By examining the results presented in Table 2, one can see that the above findings are supported
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by the results of analysing the end of study data. Also, the results of analyses for the systolic BP
for the above studies, which are summarized in Tables 3 and 4, show that, except for valsartan 80

" mg at the end of study 10, the above findings are duplicated for the reduction in the systolic BP
over that of placebo.

Table A below summarizes the above finding in a symbolical form using Tables i and 2, in
which the significant p-values were based on the specified multiple comparison procedures.

Table A. The results of tests for the change from baseline in diastolic
BP versus that of placebo. These results are denoted by
S=Significant, N=Non-significant, where the first letter is
for the results for endpoint and the second for the end of swdy

Valsartan Dose (in mg)
40 80

Protocol Violati L A ble pati

The number of patients who violated protocol and were considered as significant to affect the
efficacy results ranges between | and 4 patiens in studies 10, 11, 17, and 31; but, in studies 23,
50, and 51 the numbers of patients who had violated protocol were 73, 69, and 23 patients,
respectively. The two main causes of violation of the protocol were: first, the deviations from the
planned time interval between the intake of trial medication and the messurement of blood
pressure and second, the violation of inclusions criteria in the randomization for the double-blind
treatmert. Randomized patients who had no protocol violations were called by the sponsor

“the acceptable patients”.

The sponsor presented the analyses for the acceptable patients for studies 23, 50, and 51 for the
endpoint data. However, it is important that the efficacy of valsartiun is investigated through the
analyses of the data for the acceptable patients at the end of studies. Thus, this reviewer had
done that and the results are shown below in Table B.
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Table B shows that valsartan 80 mg in both studies 50 and 51 had resulted in a significant (p-
value=0.0001) reduction in SiDBP over that for placebo. But, in study 23 only valsartan 320 mg
show such a signiricant result (p-value=0.0021), using «=0.019 for Dunnett multiple comparison
procedure. These results are similar to those found for the endpoint data (Table 1) when all
randomized patients were included in the analysis.

Table B. Results of analysis of SiDBP for the acceptable patients at the end of
studies 23 and 51 and at week 4 for study 50.

i Study | Treatment | N SIDP baselme p-value® ‘

| Placebo 1130 | 1120 | -829 ;

| Vals40mg 128 | 10093 | 919 04905 |

| Vals 80mg  [124 | 10142 | -1037 0.0993 |

| Vals 160mg 125 | 101.99 | -11.10 0.0314 |

5 Lista 10mg | 66 | 10153 | -13.09 0.0021 1

i | 10088 | -3.52 ;
Vals 80mg | 101.18 | -7.12 0.0001

Lisin 10mg _| 101.29 -7.13 0.0001 f

101.86 | -5.53 |

Vals80mg | 10144 | 972 00001 |

Enal20mg | 10233 | -8.53 0.0084 |

Using least square mean SiDBP for the specified week.
+ p-value for comparison versus placebo.

Yalsartan BID regimen (study 50}

Study 50 is the only study that the effect of valsartan BID regimen onp the reduction of BP has
been investigated. But, this study was not properly designed to investigate the effects of the OD
and the BID regimens of valsartan because of a conditional titration of patients doses which is
described as follows. At the end of 4 weeks of double-blind treatments, if a patient’s SIDBP was
290 mmHg (non-responder), the dose was doubled if that patient was in one of the two groups of
patients who were receiving valsartan 80 mg OD or in the group of patients who was receiving
lisinopril 10 mg OD; a non-responder patient from the second group of patients who was
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receiving valsartan 80 mg OD went on valsartan 80 mg BID. Patients continue for 8 more weeks.
With this conditional titration, the non-responders in the placebo group were not accounted for in
the two new treatments: valsartan 160 mg OD and valsartan 80 mg BID. Consequently, a
statistical analysis applied in this case may result in a bias in assessing the true effectivenesses of
these two regimens relative to placebo. However, one may be justified in comparing the
effectiveness of the BiD regimen versus that of the OD regimen of valsartan for the non-
reponders (titrated patients). Also, it is possible to use the information for the change from
baseline at week 4 to statistically assess the effectiveness of valsartan 80 mg (OD) in the
reduction of BP. The sponsor’s analyses for week 4 and for comparing the OD and the BID
regimens for the titrated patients at endpoint are shown below in Table C and D, respectively.

Table C shows that, after four weeks of double-blind treatment, valsartar: 80 mg has resulted in a
significantly (p< 0.001) greater reduction in BP over that for placebo.

Table C. Change from baseline in SiDBP for week 4 in study 50.

: Least square mean
+ p-value for comparison versus placebo.

Table D. Sponsor’ Results of analysis for the change from baseline in SiDBP for
the titrated patients at endpoint.

BP at Baseline LS Mean Change
[ Vals 80 OD/BID - 79
| Vals 80 /160 OD ‘ 101.8 7.8 0.896

* p-value for mpanson between the OD and the BID valsartan regimens.

Table D shows that the vaisartan 160 mg OD group and the valsartan 80 mg BID group of
patients, who were titrated to *hese regimens after not having responded to valsartan 80 mg OD
treatment, did not show a significant (p=0.896) difference in their reductions of BP.
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In addition to the above analysis, one may have an insight into the results of the reduction in BP
at the end of study by giving some descriptive statistics about the averges of SiDBP and the
changes from week 4 values for the different treatment groups. For this purpose, Table E was
constructed as shown below.

Table E. Pateints SiDBP for the non-responders and the responders at week 4
and after the additional 8 weeks of double-blind treatment in study 50.

| BPatweek4 [ Change in SiDBP ;
Treatment | N SiDBP  JWeek 12-4 | Drug ffect'

Non-Respondent patlents (SlDBP was 290 mmHg at week 4)

uvms 80 OD/BID
Vals 80 /160 OD

* Drug effect=Change from week 4 for drug Change from week 4 for placebo.

Table E shows that, for patients whose SiDBP was 290 mmHg at week 4 and were randomized
into two valsartan regimens, after 8 weeks of treatment ti:e average drug effect (which is
measured as the difference in the EP change from baseline for the valsartan groups over that of
placebo group) was about 3 mmHg. On the other hand, Table E shows that, for those patients
who had their SiDBP <90 mmHg at week 4 and continued in their respective regimens, after 8
weeks of treatment their SiDBP was higher than when they started by as much as 1 mmHg.

Study 31 is a large study in which valsartan doses 0, 20, 40, 80, 160, and 320 mg were studied.
This reviewer has chosen this study to investigate the dose response of valsartan. Three different
models (quadratic, logistic, and an E,,,» model adjusted for a baseline value} were fitted to the
change from baseline in SiDBP at the end of study. The root mean square error (RMSE) criterion



10

was empolyed to select the best fitting model to the data. The results of analyses show the
following RMSE values: 1.3390, 0.8295, and 0.1431 for the quadratic, logistic, and the Ey,,x
model, respectively. Graphs of the observed values and the fitted curve for each model are
shown in Figures I to 3.

It is clear that the E,,,» model (adjusted for a baseline value) is the best fitted model for a dose
response model.

From the above fitted models and by examining the results of the presented studies, and in
particular studies 10 and 31 (see Tables 1 and 2), one can see that the minimum effective dose for
valsartan could be 20 mg. But, these studies did not give evidence as to what might be the
maximum tolarable dose for valsartan; in fact the dose response shown for study 31 did not reach
a plateau at the maximum dose 320 mg of valsartan,

ABPM Measurements

At selected centers in study 31, patients had participated in an ABPM sessions. The total number
of patients who participated in these sessions were 42, 44, 44, 41, and 45 for placebo, valsartan
20, 80, 160, and 320 mg, respectively. The sponsor had presented a number of analyses for the
ABPM data including the ANCOVA and repeated measures analysis; the results are summarized
in Tables 7 and 8, respectively. Table 7 shows that, based on a Bonferroni adjusted o level
equals to 0.0125, all the above doses of valsartan had resulted in significantly greater changes
(p-values < 0.010 ) from baseline in the diastolic 24-hour ABPM average over that for placebo.
Similar significant results are found for the systolic ABPM data.

The repeated measures analysis was carried out by assuming a model for a split-plot design
which include treatment (as a main plot), center, time period, daytime or nighttime (as a sub-
plot), treatemnt x center tratment x baseline and treatment x timeperiod interactions. This type of
analysis does not account for tae circadian variation of BP and ignores the fact that patients may
differ in their BP pattern during a ?4-hour period. Therefore, an analysis based on repeated
measures for the two specified period may not give any meaningful interpretation for the BP
behavior for all patients during the two specifted periods. Consequently, a more realistic model,
which would take into consideration the circadian variation of BP and other factors that affect the
behavior of BP during a 24-hour period, need to be investigated. However, io view the results
of such an analysis, this reviewer has presented the sponsor’s analysis for repeated measures in
Table 8.

Table 8 shows that for both the main-plot and the sub-plot analyses the valsartan doses had
resulted in significantly (p-values < 0.007) greater changes from baseline in the diastolic 24-hour
ABPM average over that for placebo. Also, Table 8 shows that there were no significant
differences (p-values > 0.223 ) in the ABPM mean changes from: baseline beween the daytime
and nighttime periods for all tretment groups.
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The sponsor had ploted the hourly averages for the ABPM data at visit 2 (baseline) and at visit 4
(after treatment). Figure 4 and 5 show the graphs for the two visits.

The Effect of Valsartan by Gender

Table 5 shows that in all the listed studies and for all dose levels of valsartan (except valsartan 40
mg in studies 10, 11, and 23 and valsartan 160 mg in study 23) females had benifited more than
male patients in reducing their blood presssure. However, in aimost all of these studies the
female placebo effect is higher than the cooresponding ones for male patients. This situation had
resulted in reversing the order of drug effect among female and male patients for a number of
valsartan dose levels in some studies.

The Effect of Valsartan by Race

Not counting the results of study 10 because of the smi:li rumber of black patients, Table 6
shows that for studies 17 and 31 and for all valsartan dose levels non-black patients have
benifited more than black patients in getting the reduction of their BP. However, in studies 17
and 31 the placebo effect for non-black patients is higher than that for the black patients. This

situation has brought the opposite of these results in all cases, except for the fasted group in
study 17, in showing more drug effect among black than non-biack patients.

Because of the conditional titration in the design of study 50 it would be of interest to examine
patients responses by race at the end of the first 4 weeks of double-blind treatment and at the end
of the addtional 8 weeks of treatment.

If one examines the results of study 50 for the first four weeks of double-blind treatment, which
are presented in Table F below, one sees that valsartan 80 mg has resulted in a greater reduction

Table F. Blood pressure of patients (by race) at baseline and at week 4
for study 50.

BP at baseline (week 0) Change in SiDBP
Treatment N SiDBP | Wk 4- Drug effect’ |

Placebo
| Vals 80 mg OD
Lisin 10 mg OD
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Table F (Continued)

Non-Blacks

BP at basclme (week 0) Change in SiDBP
Treatment SiDBP Wk 4.0 | Drug effect’ |

‘ [ vals 80 mg OD

I Lisin 10 mg OD | :
* Drug effect=Change from week 4 for drug Change from week 4 for placebo

in BP among non-blacks than blacks patients. But, because of a greater placebo effect among the
non-black patients compared to the black patients, the valsartan drug effect among blacks shows

more than non-biacks. Thus, Table F above indicates that the results of study 50 show a

treatment by race interaction that is not qualitative.

To exarmnine the effect of valsartan in the reduction of BP by race after the first 4 weeks of
double-blind treatment, two tables were constructed: Tables G and H. Table G is for patients
who remained on their respective dose levels and Table H is for patients whose dose levels were

titrated because their SiDBP -::as 290 mmHg at week 4.

Table G. Blood pressure of patients (by race) in study 50 whose SiDBP
was <90 mmHg at week 4 and remained on their respecive dose
levels during the additional 8 weeks of double-blind treatment.

‘ BP at week 4 Change in SiDBP
| Treatment | N SiDBP

| week 12 - 4 | Drug effect’]
| Vals 80 mg OD

Lisin 10 mg OD
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Table G (Continued)

Non-Blacks o

B BP t week 4 | ha.nge in iDBP
| Treatment ‘; N SiDBP | Week 12 -4 | Drug ﬁ'ect'

3.2

| Lisin10mg OD | 58 | 842 0.8 24 |
* Drug effect=Change from week 4 for drug - Change from week 4 for placebo.
+ No patient was counted at week 12

Table H. Blood pressure of patient~ (by race) in study 50 whose SiDBP
was >90 mmHg at week 4 and had their dose levels titrated
during the additional 8 weeks of double-blind treatment.

| | | Blacks

[ BPatweck4 |  CoangeinSiDBP |
| Treetment | N SiDBP ! Week 12 -4 | Drug cffect” |

| Placebo ‘ 27 | 0.9
{vassoopsmo | 19 |
vals80/1600D | 17 |
| LisintomgoD | 18 |

{ Non-Blacks

{ "1 BPatweek4 Change in SDBP |
| Treatment | N SiDBP | Week 12 - 4 { Drug effect” |

1 Placebo | 127

| vals 80 OD/BID 109
Vals 80 /160 OD 104

| Lisin 10/20 OD 111

*Drug eechange from week 4 for drug - Change from week 4 for placebo.

]
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Table G shows that after 8 additional weeks of double-blind treatment, the SiDBP for patients
who remained on their original regimen has increased over what it was at week 4 for the
valsartan group and for both black and non-black patients.

Table H shows that, for the OD regimen, black patients showed a greater reduction in BP over
non-black patients but, the opposite of this result was found for the BID regimen. Again,
because of a high placebo effect among non-black patients the drug effect for both the OD and
the BID regimens is more among black patients than non-blacks.

Table H also shows that black patients who were receiving valsartan 160 OD during the
additional 8 weeks of double-blind treatment had their SiDBP decreased more than those in the
valsartan 80 mg BiD regimen. On the other hand for the non-biack patients the reduction in
SiDBP was the same for both the OD and the BID regimens.

The Effect of Valsartan on the Occurrence of Cough

The main purpose of study 33 was to evaluate the effect of valsartan on the occurrence of dry,
persistent cough compared to other antihypertensive drugs: lisinopril 10 mg and HCTZ 25 mg.
The sponsor had presented a statistical analysis, using the Cochran-Mentel-Haensze] Chi-square
test, adjusted for center for week 3 and 6 combined. The results are summarized in Table |
below.

Table I. The sponsor’s results of analysing the nnmber of
Patients who had dry persistent dry cough during
the doubie-blind period (measured at week 3 and 6).

Treatment

f Lisin 10 mg
HCTZ 25 mg

| Vals. 80 mg

* N=Total number of patients

+ n=Number of patients who had persistent dry cough
# comparison versus lisinopril 10 mg.

Table I shows that both valsartan 80 mg and HCTZ has resulted in a significantly lower cough
rate compared to lisinopril 10 mg.
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11. SUMMARY AND CONCLUSIC "{ HICHMAY BE CONVEYED TO THE
SPONSOR)

The sponsor has presented the results of analyses of 10 placebo-controlled studies, 05, 09, 10, 11,
17,23,25, 31, 50, and 51 and 7 active-controlled studies 19, 20, 21, 22, 27, 28, and 33. Since
the main objective of this submission is to evaluate the efficacy and safety of vlasratan doses
versus placebo, this review has only included studies 10, 11, 17, 23, 31, 33, 50, and 51.

This reviewer has constructed Tables 1 to 6 to summarize the sponsor’s results. Tabile 1 shows
that in studies 11 and 31 valsartan 20 mg has resulted in a signifcantly (p< 0.0021) greater
reduction in SiDBP over that for placebo but, only in study 11 valsartan 40 mg resulted in such a
significant (p=0.001) reduction in BP over placebo. Studies 11, 17 (the fasted group), 31, and
51 had shown that valsartan 80 mg has resulted in a significantly (p< 0.001) greater reduction in
SiDBP over that for placebo. Tables 1 also shows that in studies 10 and 31, valsartan 160 mg
has resulted in a signifcantly (p< 0.007) greater reduction in BP (SuDBP for study 10 and SiDBP
for study 31) over that for placebo. The effect of valsartan 320 mg in reducing BP mg was only
investigated by study 31, which shows a significant (p<0.001) reduction in SiDBP over that of
placebo.

Study 23 had investigated the effect of valsartan on the reduction of BP for the elderly patients
(age 265 years old), its results show that aone of the valsartan doses had resulted in a significant
SiDBP reduction over that of placebo (see Tables 1 and 2).

In reviewing the results of these studies, it is observed that the above significant findings were
true for the randomized patients and for the acceptable patients (when patients who violated
protocol were excluded from analysis® at the end of studies and are also supported by the results
of the ABPM data which was provided by study 31.

The results of analyses for the systolic BP (presented in Tables 3 and 4) show similar findings as
those described above for the diastolic BP .

Study 50 is the only study that the effect of valsartan BID regimen on the reduction of BP has
been investigated, But, since the non-responders in the placebo group were not accounted for in
the design of this study, statistical analyses would not truly assess the effectiveness of these two
regimens relative to placebo. However, the analysis for the non-responders shows that there is
no significant (p=0.896) difference in the reduction of SiDBP between the 160 mg OD and the
80 mg BID regimens of valsartan.

Thees different models (quadratic, logistic, and an E,,,, model that is adjusted for a baseline
value) were fitted to the change from baseline in SiDBP at the end of study 31. The results show
a dose response relationship for valsartan for which the E,,,» model (adjusted for a baseline
value) is the best fitted model.
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The submitted studies indicated that the minimum effective dose of valsartan could be 20 mg
but, there is no evidence as to w.at might be the maximum tolerable dose for valsartan; in fact
the dose respose shown for study 31 did not reach a plateau at the maximum dose 320 mg of
valsartan.

Table 5 shows that in all listed studies and for most of the studied dose levels of valsartan
femzles had benefited more than male patients in reducing their blood presssure. However, in
almost all of these studies the female placebu effect is higher than the cooresponding ones for
male patients. This situation had resulted in reversing the order of drug effect among female and
male patients for a number of valsartan dose levels in some studies.

Table 6 shows that for studies 7 and 31 and for all valsartan dose levels non-black patients have
benefited more than hlack patients in reducing their BP. However, in studies 17 and 31 the
placebo effert for non-black patients is higher than that for the black patients and this has
resulted in all cases, except for the fasted group in study 17, in having a higher drug effecs among
black patients than non-blacks.

Study 33 shows that, for week 3 and 6 combined, both valsartan 80 mg and HCTZ has resulted in
a significantly lower cough rate (p-values <0.001 ) compared to lisinopril 10 mg (see Table I in

section 10).
Wk R,

Walid A. Nuri, Ph.D.
Mathematical Statistician
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Table 1. Mean change from baseline in SuDBP (study 10) and in

SiDBP (studies 11, 17,

No. of
" Studyit Weeks Treatment
10 4 Placebo
Vals 10 mg
Vals 40 mg

Vals 80 mg
Vals 160 mg

11 6 Placebo
Vals 20 mg
Vals 40 mg
Vals 80 mg

17 8 Placebn
Vale 80 mg,fasted
Vals 80 mg, fed

23 8 Placebo
Vals 40 mg
Vals 80 mg
Vals 160 mg
Lisin 10 mg

31 8 Placebo
Vals 20 mg
Vals 80 mg
Vals 160 mg
Vals 320 mg

51 8 Placebo
Vals 80 mg
Enal 20 mg

23, 31, and 51) at endpoint

Adj Mear Drug
- BLine Change Effect’ p-value’

25 100.7 -3.80

25 102.6 -5.39 1.5% 0.418
24 101.6 -6.30 2.50 0.200
22 100.7 -%.09 5.29 0.016
24 101.0 -9.18 ©5.38 0.007°

111 100.4 -4.76

105 100.2 -7.77 3.01 0.0021¢
113 100.4 -8.42 3.66 0.0001%
112 100.7 -8.03 3.27 0.0006%

57 103.2 -4.24
119 103.7 -8.65 4.41 0.001°%
109 104.0 -6.85 2.6l 0.046*%

141 100.8 -8.6

145 100.6 -9.1 0.5 0.695

129 101.2 -10.3 1.7 0.145
139 101.7 -10.7 2.1 0.072
73 10l1.6 -12.3 3.7 0.008¢

145 100.7 -2.02

139 100.8 -5.39 3.37 <0.001"
i48 100.8 -7.22 5.20 <D,0n1*
147 101.4 -7.34 5,32 <0.0021*
150 101.3 -8.50 6.48 <0.001*

142 101.8 -5.3
136 101.2 -9.4 4.1 0.0001*
65 102.2 -8.5 3.2 0.0029¢%

*Drug effect=(Adj. mean change for drug - Adj. mean change for

placebo}, reported

as a positive value.

+ p-value for comparison versus placebo.
@ Significant at a=0.015, using Dunnett’s MC procedure.
& Significant at o=0.019, using Dunnett’s MC procedure.

$ Significant at o=0.05.

# Significant at a=0.0125, using Bonferroni’s MC procedure.



Table 2. Mean change from baseline at the end of studies in SuDBP
(study 10) and in SiDBP (studies 11, 17, 23, 31, and 51)

Adj Mean Drug

Study# HWeek Treatment -N_ Bline Change Effect’ p-value*
10 4 Placebo 24 101.6 -3.84

Vals 10 mg 23 101.8 -6.61 2.77 0.138

Vals 40 mg 22 101.2 -7.28 3.44 0.065

Vals 80 mg 22 10C.7 -8.99 §.15 0.012°

Vals 160 mg 23 101.0 -9.15 §5.31 0.004°*
11 6 Placebo 105 100.3 -4.82

vals 20 mg 102 1C0.2 -7.88 3.06 0.0014¢

Vals 40 mg 107 100.1 -9.31 4.49 0.0001%

Vals 80 mg 110 100.2 -7.77 2.95 0.0019¢
17 8 Placebo 48 103.5 -3.91

Vals 80 mg,fasted 108 104.2 -8.96 5.05 0.000°%

Vals 80 mg, Fed 102 104.7 -7.14 3 23 0.015¢
23 8 Placebo 138 101.0 -8.1

Vals 40 mg 141 100.4 -9.1 1.0 n.404

Vals 80 mg 135 101.1 -10.5 z.4 0.048

Vals 160 mg 135 101.7 -10.8 2.7 0.028

Lisin 10 mg 69 101.3 -12.3 4.2 0.005%
31 8 Placebo 135 100.6 -1.68

Vals 20 mg 132 100.8 -5.54 3.86 <0.001°%

Vals 80 mg 146 100.8B -7.32 5.64 <0.001°%

Vals 160 mg 139 101.4 -8.01 6.33 <0.0018%

Vals 320 mg 145 101.3 -8.8B3 7.15 <0.001°%
51 8 Placebo 138 101.8 -5.5

Vals 80 mg 134 101.2 -9.7 4.2 0.00015

Enal 20 mg 66 102.0 -8.7 3.2 0.00289%

*Drug effect=(Adj. mean change for drug - 2dj. mean change for
placebo), reported as a positive value.

+ p-value for comparison versus placebo.

@ Significant at oa=0.015, using Dunnett’s MC procedure.

& Significant at o=0.019, using Dunnett’s MC procedure.

$ Significant at a=0.05.

# Significant at o=0.0125, using Bonferroni‘s MC procedure.




Table 3. Mean change from baseline in SuSBP {study 10) and in
SiSBP (studies 11, 17, 23, 31, and 51) at endpoint

No. of Adi Mean Drug

Studyi Weeks _Treatment -N_ BLine (hangs Effect® p-value*
10 4 Placebo 25 156.4 -1.32

Vals 10 mg 25 157.3 -3.64 2.32 0.581

Vals 40 mg 24 149.8 -6.97 5.65 0.194

Vals 80 mg 22 153.0 -11.07 9.75 0.039

Vals 160 mg 24 155.1 -11.85 10.53 0.014*
11 6 Placebo 111 152.3 -0.64

Vals 20 ng 105 151.3 -8.36 7.72 0.0001¢%

Vals 40 mg 113 150.5 -~8.61 7.97 0.0001¢

Vals 80 mg 112 154.2 -10.03 9.39 0.0C01¢%
17 8 Placebo 57 153.4 -1.93

Vals 80 mg,fasted 1i9 152.9 -7.81 5 s 0.009%

Vals 80 mg, fed 109 155.3 -5.15 3.22 0.156%
23 8 Placebo 141 171.¢6 -9.5

Vals 40 mg 145 174.% -12.2 2.7 0.168

Vals 80 mg 159 173.5 -12.8 3.3 0.105

Vals 160 mg 139 172.7 -12.6 3.1 0.0%4

Lisin 10 mg 73 172.1 -16.5 7.0 0.003%
31 8 Placebo 145 152.5 -1.32

Vals 20 mg 139 151.6 -6.33 5.00 0.002¢

Vals 80 mg 148 151.9 -8.60 7.27 <0.001*

Vals 160 mg 147 150.0 -B.96 17.63 <0.001"

Vals 320 mg 150 150.9 -10.59 9.26 <0.001*
51 8 Placebo 142 161.0 -7.7

Vals 80 mg 136 161.8 -11.8 4.1 0.004°%

Enal 20 mg 69 161.5 -11.9 4.2 0.013%

*Drug effect=(Adj. mean change for drug - Adj. mean change for
placebo), reported as a positive value.

+ p-value for comparison versus placebo.

@ Signifjcant at a=0.0i3, using Dunnett’s MC procedure.

& Significant at a=0.019, uesing Dunnett’s MC procedure.

$ Significant at a=0.05.

# Significant at o=0.0125, using Bonferroni’'s MC procedure.




Table 4. Mean change from baseline at the end of studies in SuSBp
(study 10) and in SiSBP (studies 11, 17, 23, 31, and 51)

Adj Mean Drug

Studyit Week . Treatment -N. BLine Change Effect® :)-value*
10 4 Placebo 24 155.8 -1.88
Vals 10 mg 23 156.5 -5.94 4.06 ).333
Vals 40 mg 22 148.8 -7.78 5.90 ).176
Vals 80 mg 22 153.0 -10.83 8.95 }.051
Vale 160 mg 23 154.1 -12.30 10.42 ).013¢
11 6 Placebo 105 151.9 -0.98
Vals 20 mg 102 151.2 -8.41 7.43 ).0001¢
Vals 40 mg 107 150.1 -10.07 9.09 ).0001%
Vals 80 mg 110 154.1 -~9.67 B8.69 0.0001%

17 8 Placebo 48 152.3 -0.56
Vals 80 mg,fasted 108 151.9 -8.65 .09 0.001%
Vals 80 mg,Fed 102 153.8 -4.82 4.136 0.078

[+ ¢}

23 8 Placeko 138 171.8 -3.4
Vals 40 mg 141 174.6 -13.0 3.6 0.083
Vals 80 mg 135 173.3 -13.0 3.6 0.080
Vals 160 mg 135 172.2 -12.8 3.4 0.110
Lisin 10 mg 69 171.8 -16.2 6.8 0.008%
31 8 Placebo 135 152.2 -1.65
Vals 20 mg 132 151.6 -6.36 4.71 0.004°%
Vals 80 mg 146 151.7 -8.57 6.88 <0.001°
Vals 160 mg 139 149.9 -9.66 8.01 <0.001°
Vals 320 mg 145 150.7 -10.94 9.29 <0.001°
51 8 Placebo 138 161.0 -7.7
Vals 80 mg 134 161.7 -12.3 4.6 0.001%
Enal 20 mg 66 161.0 -12.1 4.4 0.014°%

*Drug effect=(Adj. mean change for drug - Adj. mean change for
placebo), reported as a positive value.

+ p-value for comparison versus placebo.

@ Significant at a=0.015, using Dunnett’s MC procedure.

& Significant at a=0.019, using Dunnett’s MC procedu-e.

$ Significant at a=0.05.

# Significant at a=0.0125, using Bonferroni’s MC procecdure.



Table 5. Changes by gender in SubDBP (study 10) and in SiDBP
(studies 11, 17, 23, 31, and 51) at endpoint

Change from Drug

BROTQCOL ZIreatment N Bageline Basgeline Effect®
----Maleg----
10 Placebo 12 101.92 -3.53
10 Vals 10 mg 19 102.56 -4 .84 1.31
10 Vals 40 mg 16 101.73 ~7.42 3.89
10 Vals 80 mg 18 100.44 -7.24 3.7
10 Vals 160 mg 12 102.39 -8.06 4.53
----Females----
10 Placebo 13 101.49 -5.54
10 vVals 10 mg 6 102.78 -7.22 1.68
10 Vals 40 mg 8 102.08 -5.25 -0.29
10 Vals 80 mg 4 102.00 -9.00 3.46
10 Vals 160 mg 12 99.67 -10.67 5.13
----Males----
11 Placebo 74 100.13 -3.67
11 Vals 20 mg 75 100.43 -7.21 3.54
11 Vals 40 wmg 76 100.57 -8.90 5.23
11 Vals 80 mg 86 100.33 -7.88 4.21
----Femaleg----
11 Placebo 37 100.98 -6.51
11 Vals 20 mg 30 99.50 -8.21 1.70
11 Vale 40 mg 37 100.08 -7.59 1.08
11 Vals BR0 mg 26 100.22 -B.47 1.9¢6
~---Males----
17 Placebo 32 103.98 -2.81
17 Vals 80 mg,fasted 73 103.78 -7.62 4.81
17 Vals 80 mg, fed 70 103.50 -6.04 3.23



Table 5 (continued)

Change from Drug

PROTOCOL Ixeatment N Bageline Baseline Effect”

~---FPemaleg~---

17 Placebo 25 102 .45 -4.62

17 Vals 80 mg, fasted 46 103.74 -10.03 5.41

17 Vals 80 mng, fed 39 105.08 -8.34 3.72

----MaleB----

23 Placebo 49 101.01 -7.47

23 Vals 40 mg 46 100.9¢ -10.17 2.70

23 Vals 80 wg 48 100.11 -9.79 2.32

23 Vals 160 mg 54 101.48 -12.73 5.26

23 lisin 10 mg 24 102,96 -12.81 5.34
~--~-Femaleg---~--~

23 Placebo 95 101.01 -9.48

23 Vals 40 mg 101 100.57 ~10.16 0.68

23 Vals 80 mg 94 101.80 ~11.86 2.38

23 Vals 160 mg 87 101.92 -12.30 2.82

23 lisin 10 mg 50 100.95 -12.01 2.53

~--~-~Males--~-

31 Placebo 96 100.95 -2,22 _

31 Vals 20 mg 92 100.58 -4.49 2.27

31 Vals 80 mg 87 100.86 -6.20 3.98

31 Vals 160 mg a3 101.65 -6.87 4.65

31 Yals 320 mg 95 101.38 -8.40 €.18
-=---FemaleB----

31 Flacebo 49 100.38 -2.40

31 Vals 20 myg 47 101.11 -5.95 3.55

a1 Vals 80 mg 61 100.94 -9.04 6.64

31 Vals 160 mg 54 100.50 -9.17 6.77

31 Vals 320 mg 55 101.21 -9.08 6.68



Table 5 (continued)

Change from Drug

EROTOCOL TIreatment N Bageline Bageline Effect'
----Maleg----
51 Placebo 76 101.94 -4.89
51 Vals 80 mg €4 101.76 -8.73 3.84
51 Enal 20 mg 40 102.30 ~7.46 2.57
----Femaleg----
51 Placebo 66 101.66 -4.10
51 Vals 80 mg 72 100.74 -10.23 6.13
51 Enal 20 mg 29 101.98 -12.12 8.02

*Drug effect=(-1)x(Mean change for drug - Mean change for
placebo) .



Table €. Changes by race in SuDBP (study 10) and in SiDBP
(studies 17 and 31) at endpoint

Change Drug

BROT _Race Ireatment N Basln From BagLn Effect*
10 Black Placebo 2 98.33 -4.67

10 Black Vals 10 mg 1 103.33 -8.00 3.33
10 Black Vals 40 mg 2 98.67 -4.00 -0.67
10 Black Vals 80 mg 3 106.89% -13.11 8.44
i Black Vals 160 mg 2 103.00 -3.00 -1.67
10 Non-Black Placebo 23 101.99 -4.57

10 Non-Black Vals 10 mg 24 102.58 -5.31 0.74
10 Non-Black Vals 40 mg 22 102.12 -6.94 2.37
10 Non-Black Vals 80 mg 19 99.78 -6.68 2.11
10 Non-Black Vals 160 mg 22 100.85 -9.94 5.37
17 Black Placebo 11 104.89 -2.03

17 Black Vals 80 mg,fasted 20 104.17 -6.13 4.10
17 Black Vals 80 mg, fed 24 103.84 -6.53 4.50
17 Non-Black Placebo 46 102.94 -3.98

17 Non-Black Vals 80 mg,fasted 99 103.69 -5.04 5.06
17 Non-Black Vals 80 mg,fed 85 104.19 -6.96 2.98
31 Black Placebo 12 102.70 1.30

31 Black Vals , 20 mg 12 103.67 -1.11 2.41
31 Black Vals 80 mg 18 102.5s -5.81 7.11
31 Black Vals 160 mg 25 101.41 -6.61 7.91
31 Black Vals 320 mg 17 100.27 -5.53 6.83
31 Non-Black Placebo 126 100.47 -2.82

31 Non-Black Vals 20 mg 127 100.48 -5.:5 2.53
31 Non-Black Vals 80 mg 130 100.65 -7.59 4.77
31 Non-Black Vals 160 mg 122 101.40 -7.94 5.12
31 Non-Black Vals 320 mg 133 101.45 ~9.05 6.11
*Drug effect=(-1)x(Mean change for drug - Mean change for

plucebo) .



i

Table 7. The sponsor’s analysis for the ABPM averages over
a 24-hour period in study 31.

Least Squares Mean Change from Saselins Over 24 Hours
in Ambuistory Blood Pressure (Placebo-Subtracted)

Diastolic Systolic
Mean Change Mean Change
From Baseline From Baseline
Treatment N {mmHg) p-value {mmHg) pvalue
Placebo 42 - - - -
Vaisartan 20 mg 44 -3.5 0.010* 5.9 0.008°
Vaisartan 30 mg 44 4.6 <0.001* «11.0 <0.001*
Vaisartan 160 mg 41 5.5 <0.001* -10.6 <0.001*
Valsartan 320 mg 45 -8.4 <0.001* ~14.3 <0.001*

*Statistically significant (p«<0.0125) compared to placebo based on Bonferront's procedure for

multiple comparisons.

+The placebo effect was +0.7 mi;an tor diastolic blood pressure and +1.0 mmHg
for systolic blood prassurs.




Table 8. The sponsor’s repeated measures analysis of the ABPM
data over a 24-hour period in study 31.

Repeated Measures Analysis Of Variance Results
For Mean Change From Baseline In Ambulatory Diastolic Blood Pressure At Visit 4
(All Randomized Patients At Centers Selected For ABP Monltoring)

Repeated Measures Analysis of Covariance
Source af £8 £ -Val
Baseline 1 1583.16 1583.16 24.60 <0.001*
Center 8 547.78 6B.47 1.06 0.351
Treatment 4 2707.74 878.04 10.52 <0.001°
Treatment-by-Bassline 4 3nl.582 95.38 1.48 0.210
Treatment-by-Center 32 1894.77 58.21 0.82 0.585
Main Plot Error 166 10684.05 64.36
Daily Period 1 363 g3 0.13 0.722
Treatment-by-Daily Period 4 101.09 2527 0.89 0.472
Plg 211 - 6005.41 28.48
Total (Corrected) 431 25137.04
Main Plot
Treatment LS Mean SE Extimate SE B-Vaiye
20mg vs. P =3.54 1,38 0.011*
Placebo 0.59 1.01 80mg vs. P <838 1.39 <0001
Valsartan 20mg 285 0.94 160mg vs. P -4.27 1.42 <0.001*"
Valsartan 80mg 5.78 0.67 320mg vs. P -B.48 1.38 <0.001*
Valsartan 160mg -4.88 1.00
Valsartan 320mg_ -7.87 0.86
Sub Plot :
Beriod/Treatment LG Mean  SE Gompoadsen Estimate  SE  B-Vale
Day: 20mg vs.P -3.30 1.21 0.007*
Daytime Day: 8Omg vs. P 8.74 123  <0.001"
Piacebo 0.88 0.88 Day: 160mg vs.P 832 1.25 <0.001°*
Valsartan 20mg -2.42 0.84 Oay: 320mpg vs. P =7.91 1.22 ‘0.001°
Valsartan 80mg -5.88 0.85 Ngtt 20mg vs.P -3.80 1.21 0.002*
Vaisartan 160mg -5.44 0.88 Ngt: 80mg vs.P -4.88 1.23 <0.001**
Valsanan 320mg -7.03 0.84 Ngt: 160mg vs.P 44% 125 <0001
Npt:  220mg vs. P -7.58 1.22  <0.001**
i Placebo: Day vs. Ngt 0.88 1.16 0.448
Placebo -0.01 .88 20mg: Day vs. Ngt 1.39 114 0.223
Valsantan 20mg -3.81 0.84 80mg: Day vs. Ngt .08 1.14 0.392
Valsartan 80mg «4.80 0.85 160mg:  Dayvs. Ngt 0.04 1.18 0.426
Valsartan 160mg -4.50 0.88 320mg: Day vs. Ngt 0.56 1.12 0.621 -
Vaisartan 320mg -7.59 0.84 Day vs. Night 0.18  0.51 0.722

Note: LS means are SAS Least Squares Means. To achieve identifiabliity, all effects involving baseline were
deieted from the sub-plot analysis model. (The rasulting sub-plot model inciuded center, treatrient, daily
period, trestment-by-centar intersction, treatment-by-daily perioc interaction, and main-plot error.)

All sums of squares (S8) are SAS Type lil 85, however, main piot 88 are not adjusted for sub-plot
effects. Main plat L8 mean standard errors {S.E.) are from the ANCOVA of daily means (using equal

“sights of 1/2 for night and cay means). Main plot SS are from the ANCOVA of daily means x ¥Z; the
total main plot Type | 88 in this ANCOVA are the same as the total main plot Type | S8 in the sub-plot

anaiysis.

Mean change from baseline was calculated by subtracting Visit 2 meens for day and night, respectively,
from the Visit 4 means for day and night.

Statistical significance levels: ** indicates p<0.0125,

* Indicates p< 0.050.
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Figure 1. The observed changes from baseline in SiDBP and the estimated quadratic model for
dose reponse model.

Model: Change=3.186 + 0.054*dose - 0.0001*(dose)?

RMSE=1.3390,

The dose levels studied were 0, 20, 80, 160, and 320 mg.
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Figure 2. The observed changes from baseline in SiDBP and the estimated logistic model for
dose reponse.

Model : Change=9/[1 + 3.2.Exp(~(0.07)dose)].

RMSE=0.8295.

The dose levels studied were 0, 20, 80, 160, and 320 mg.
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Changes in BP (From Baseline)
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Figure 3. The observed changes from baseline in SiDBP and the estimated E,,,x model
(adjusted for baseline value) for dose reponse.

Model : Change= 2.95 + (7.22).dose/(25.2 +dose).
RMSE=0.1431.

The dose levels studied were 0, 20, 80, 160, and 320 mg.
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CLINICAL PHAKMACOLOGY/BIOPHARMACEUTICS REVIEW

NDA 20-665 (Amendment-BC)

DRUG: valsartan (Diovan®) (hes«les, 70 & 160mg

SPONSOR: Ciba Geigy

TYPE OF SUBMISSION: In-Vitro Dissolution: Response to FDA Comments
DATE OF SUBMISSION: 10/30/96

REVIEWER: Ameeta Parekh, Ph.D.

BACKGROUND: The original review of the clinical pharmacology and
biopharmaceutics section of this NDA has been undertaken by OCPB (reviewer Dr. Zia-
Amirhosseini). Based on the in-vitro dissol.tion data available, it was conclude § that
more than of the iabel dissolved at 30 minutes using USP basket at 100 rpm in
1000 ml pH 6.8 phosphate buffer. The dissolution specification however, was
recommended to be not less than (Q) ... at 45 minutes (rather than 30 minutes)
because all the stability data was collected at 45 minutes. The sponsor is requesting
reconsideration of this issue and has proposed Q= in 30 minutes with the
contention that

a) In negotiations with the Irish health authority, the firm has reached an agreement to
tighten the dissol: tion specification to Q= at 30 minutes. The firm also contends
that this is more stringent than Q= at 45 minutes. In the interest of international
harmonization, the FDA is requested to consider Q= at 30 minutes.

b} The firm has provided a publication from PharmEuropa Voi 8, #3,, Septembar 1996,
which indicates specification of at least (Q= ) of the active ingredient to
dissolve within 45 minutes.

COMMENTS:

1. The data provided in the NDA for clinical and to-be-marketed capsules, 80 and 160
mg, reveal more than dissolution at 45 minutes for all capsules. The mean %
dissolved exceeded (SD<5) at 45 minutes. The individual capsule in-vitro
dissolution at 30 minutes for clinical and to-be-marketed lots showed that :

dissolved (averages > ', see attachment. In fact, the average dissolution at 15
minutes also exceeded

2. Although the data for valsartan capsules support a specificationo. ... in 30
minutes, the original review widened it to 45 minutes as the stability data was obtained
at this time point. Although the current data supports _ .. dissolution, in the interim,
the firm's proposad specification of at 30 minutes may be accepted {instead of the
originally recommended in 45 minutes).



3. The interim (draft) guidance for industry on Dissolution Testing of Immediate
Release Solid Oral Dosage Forms (released to Trade Association on July 10, 1996),
suggests a single point dissolution specification of Q=80% in 60 minutes or less as a
quality control test. Based on the available data and discussions with Drs. Woiters
and Maiinowski, a tentative specification of Q=  'n 30 minutes may be
recommended. However, since all clinical and to-be-marketed data supports Q: n
30 minutes, a tighter final specification may be set based on review of stability data on
three production batches.

RECOMMENDATION:

The proposed revised specification recommended by the firm (Q ot in 30 minutes)
should be accepted as an interim specification. Final specification will be set upon
review of additional data on stability of three commercial lots.

Aeeln _,ﬁ'u:-

Ameeta Parekh, PhD. '/’ 3/a¢.
Division of Pharmaceutical Evaluation |

?T Initialed by Patrick Marroum, Ph.D. : ﬂté/"///;// 77/(

cc: NDA 20-665, HFD-110, HFD-860 (Malinowski, Parekh), HFD-870 (Drug, Chron,
Reviewer files, Clarence Bott PKLN Rm. 13B-31), HFD-340 (Vish)
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CLINICAL PHARMACOLOGY/BIOPHARMACEUTICS REVIEW

NDA 20-665 (Amendment-BB)

DRUG: valsartan (Diovan®)

SPONSOR: Ciba Geigy

TYPE OF SUBMISSION: In-Vitro Metabolism: Response to Comments

DATE OF SUBMISSION: 8/19/96 ) .
REVIEWER: Ameeta Parekh, Ph.D. ’

BACKGROUND: The original review of the clinical pharmacology and
biopharmaceutics section of this NDA has been undertaken by OCPB (reviewer Dr. Zia-
Amirhosseini). it was determined that approx. 13% and 86% of the orally administered
drug (as solution) was recovered in urine and feces respectively (over 7 days). Biliary
excretion was the major drug elimination route. Of the recovered amount, 80% was
accounted for by unchanged drug. Thus 20% of administered dose (absolute
bioavailability of solution:39%) or 50% of bioavailable dase is metabolized. A
metabolite derived from hydroxylation of valsartan (valery!l 4-hydroxy valsartan)
constituted about 23% of the bioavailable dose (9% of administered dose). This
metabolite was determined to be pharmacologically inactive. The enzymes
responsible for metabolism of valsartan were not detarmined at the time of this review
and this was conveyed to the firm. OCPB had also recommended that the firm
determine valsartan's CYP450 inhibition potentia! as a phase {V study.

in response to this request, the firm justified that valsartan apparently has a low affinity
for cytochrome P450 and is metabolized only to a small percentage, therefore,
-identification of metabolizing enzyme pathways may nct be clinically ¢ tical as far as
changes in valsartan plasma levels (due to coadministered drugs) are concerned. In
reference to valsartan’s effect on CYP4£0 is concemned, the firm referred to the non-
chmcally sugmfcant mteractsons observed with warfann 'substrate for 209 2C10 and

administration) and mdomathacm (substrate for 209) F irm statad that in 5 axtenswe
debrisoquin (CYP 2D6) matabolizers, the ratio of hydroxy metabolite/parznt drug was
similar to 1 subject with less extensive debnsoqum metabolism. Based on these
findings, the firm contends that the major isozyme families (CYP 2A, 2C and 2D) show
no signficant interaction potential.

Sponsor's report on in-vitro metabolism was obtained from the reviewing
pharmacologist and discussed with Drs. Collins (OTR) and Rahman (OCPB).



COMMENTS:

1. Miner phase | metabolism was detected in liver S12 fractions of mouse, rat, rabbit,
dog, marmoset and man. The metabolism studies used a single human liver (a panel
of livers is generally recommended); metabolism information is not available in c-DNA
expressed system.

2. Dr. Jerry Collins' comments are attached. In summary, there do not seem fo be any
major concemns related to blood levels of valsartan when co-administered with other
drugs specially since & major fraction of absorbed drug is excreted unchanged. The
issue related to valsarian's metabolic enzyme inhibitory potential is still not fully
characterized. Interaction studies in-vivo were conducted with HCTZ, furosemide,
amiodipine, atenolol, digoxin, warfarin, cimetidine, indomethacin and glibenclamide.
The following observations can be made from these studies:

> HCTZ: 28% and 26% decrease in AUC and Cmax resp. of HCTZ: no
effect on valsartan; pharmacodynamics not examined, (decrease in HCTZ
levels not related to metabolism as HCTZ minimaily metabolized),

> Furosemide: 37% and 28% decrease in Cmax and AUC of furosemide; no
effect on valsartan; larger decrease in SBP; (Furosemide glucuronide is
the major metabolite. Acy! glucuronide appears to be the major
conjugation pathway for valsartan but this is based on animal data),

> Amiodipine: No effect; phannacodynamics not examined, (Although
amlodipine is extensively metabolized, there was no change in pk when it
was coadministered with valsartan, amlodipine extensively metabolized),

. Atenolol: No effect on pk; larger decrease in SBPand DBP,
(Coadministration with atenolol has no impact on pharmacokinetics of
both drugs however, atenolol is not metabolized),

> Digoxin: Effect on digoxin appeared negligible (dig. Drug levels were
close to LOQY); no effect on valsartan; pharmacodynamics not examined,

. Warfarin. Pk of warfarin not determined; no effect on valsartan; no
change on coagulation parameters,

> Cimetidine: Administration of valsartan 1 hour after cimatidine: no effect

on pk of cimetidine (possibly because cimetidine was administered 1 hour
before valsartan administration); 17% and 49% increase in AUC and
Cmax resp. of valsartan; pharmacodynamics not examined

. Indomethacin: No effect on pk; pharmacodynamics as safety precaution,

> Glibenclamide: No effect on pk of glibenclamide; about 26% Yecrease in
AUC and Cmax of valsartan; no change in pharmacodynamics; (major
hydroxy metabolites) .

3. Note that the potential for a drug to inhibit metabolism of other drugs may be
present not only for drugs metabolized by same pathway(s) but also for entirely
different pathways. Impact of valsartan on metaholism of other drugs is still not fully
characterized, however, losartan (another angiotensin Il receptor antagonist which has



an active metabolite that has structura! similarity to valsartan) did not interact with
pharmacokinetics or dynamics of warfarin.

RECOMMENDATION:

Although a major fraction of administered valsartan dose is recovered as unchanged
drug ard is therefore minimally affected (in-vivo) by co-administration of other drugs,

it's effect on metabolism of other drugs has not been fully characterized. Further in-
vitro metabolism data to characterize its potential for affecting conzentrations of other
co-administered drugs is suggested. If such studies are undertaken, it is recommended
that a panel of livers be used and metabolism information be derived from c-DNA
expressed systems.

N A\

Ameeta Parekh, Pi.D. "°/ 2 ‘/ 7
Division of Pharmaceutical Evaluation |

FT Initialed by Pairick Marroum, Ph.D. : W i 0/ “’/ ?'( :

cc: NDA 20-665, HFD-110, HFD-860 (Malinowski, Parekh), HFD-870 (Drug, Chron,
Reviewer files, Clarence Bott PKLN Rm. 13B-31), HFD-340 (Vish)




Q3.
BIOPHARMACEUTICS/PHARMACOKINETICS REVIEW

NDA: 20-665

SPONSOR: Ciba Pharmaceuticals Division

DRUG: Valsartan (CGP 48933: S-enantiomer of valsartan)

DOSAGE STRENGTHS AND FORM: 80 and 160 mg Capsule

DOSING REGIMEN: 80 or 160 mg per day

CLASSIFICATION: Antihypertensive (1S)

TYPE OF SUBMISSION: New Moiecular Entity

DATES OF SUBMISSION: 12/28/95, 3/8/96, 3/22/96, 4/3/96, 4/22/96, 5/7/96,
5/29/96, 6/24/96

REVIEWER: Pamian Zia-Amirhosseini, Ph. D. (Consulted Raymond Miller,Ph.D.,

for review of the population PK and PD)

Terms and Abbreviations:

ACE = argiotensin converting enzyme PK = pharmacokinetic
AUC = area under the curve - PRA = plasma renin activity
CI = confidence interval RAS = renin-angiotensin system

PD = pharmacodynamic

SYNOPSIS:

Valsartan is an angiotensin II receptor (AT'1) antagonist intended for treatment of
hypertension. In this sense it is similar to losartan, Merck's approved angiotensin I receptor
antagonist. Valsartan is a chiral molecule, bat only the S-enantiomer will be markeiw.d. The
sponsor intends to market 80 and 160 mg capsules. The recommended dosing is once daily
administration of 80 mg or 160 mg capsules.

Valsartan reaches its maximal plasma concentration in approximately two hours post-
dosing. The average absolute bioavailability of an 80 mg valsartan capsule is and that of
an 80 mg buffered solution is . The low absolute bicavailability of valsartan is most
likely due to its limited solubility in solutions with low pH (e.g., gastric fluid). Valsartan has
a low hepatic extraction ratio (ER=0.02). Seventy percent of an administered dose of
valsartan is recovered in stool and 10% of the dose in urine as unchanged drug. Presence of
food decreases both the rate and extent of absorption of valsartan (53% decrease in C,_, and
41% decrease in AUC, ., ). The mean decrease in diastolic blood pressure caused by
administration of valsartan under fed and fasted conditions differed by i.8 mm Hg. The
clinical significance of this difference is not clear at this ime. Dr. Ganley will be examining
this issue further. ‘

The steady state volume of distribution of valsartan after intravenous administration is
small (16.9 £ 6.9 L), suggesting that valsartan does not distribute into tissues extensively.

"Valsartan does not distribute significantly into red biood cells (C,=0.6C,). Approximately
95% of vaisarian binds to plasma proteins; most of this binding is to albumin,

Following administration of an 80 mg oral solution of “C labeled drug, 90% of the
ridioactivity measured in plasma was identified as unchanged drug. During the four days
following valsartan administration, approximately 93% of the radioactivity was recovered in
urine and fecal samples. After seven days, approximately complete recovery (99%) of the
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administered dose was obtained. Approximately 13% of the administered radicactivity was
recovered in urine and 86% was recovered in the feces. Eighty percent of the administered
dose was recovered in urine and fecal samples as unchanged drug. Thus, at most 20% of an
administered (or 50% of the bicavailable) dose of valsartan is metabolized following
administration of a buffered solution oi valsartan. An identified metabolite (M1) which results
from hydroxylation of valsartan, is the major metabolite and constitutes 23.3% of the
bioavailable dose. M1 is pharmacologically inactive. The major route of elimination for
valsartan and its inetabolites appears to be bi'iary excretion (approximately 66% of the
bioavailable dose). The enzyme system(s) responsible for metabolism of valsartan has{ve) not
been identified. The effect of valsartan on CYP 450 enzyme system has not been investigated.
However, the lack of any effect of co-administration of valsartan and warfarin (discussed on p.
3) on the anticoagulant properties of warfarin suggests that valsartan (at therapeutic levels) is
not a CYP 2C9 inhibitor.

Valsartan exhibits approximately linear pharmacokinetics over the dosing range of 80-
320 mg per day. Valsartan does not accumulate appreciably in plasma upon multiple dosing.
Valsartan has a mean total clearance of 2.2 L/h, renal clearance of 0.6 L/h, and half-life of
6.2 h. Valsartan pharmacokinetics does nct differ between males and females. Exposure (as
measured by AUC, ,.) to drug is higher (by 70%) in the elderly than the younger population.
Valsartan also exhibits a longer average haif-life (by 35%) in the elderly than in the young.
The C,,, and AUC,, values for valsartan we re not statistically significantly different among
four groups of volunteers with varying renal function (as measured by creatinine clearance).
No correlation was observed between exposure to valsarian (as measured by AUC,,,) and
creatinine clearance values. On averag., patients with mild or moderate liver disease had two
times higher exposure (as measured by AUC values) to valsartan compared to healthy
volunteers (matched by age, sex, and weight). Intra-subject variability is about 20-34% for
valsartan C_,, and AUC. The average (from several studies) overall variability is 42% (range

) for C_, and 50% (range of ) for AUC. The inter-subject variability
corputed from the population PK analyses of sparse data collected from patients is 47% for
CL and 69% for volume of distribution of valsartan.

In healthy volunteers, valsartan significantly decreased systolic blood pressure relative
to baseline values, caused a small decrease in diastolic. biood pressure, and had no effect on
heart rate even under physical stress conditions. Sparse concentration-effect data (at steady
state) from five different trials performed in hypertensive patients with a dose range of 10-320
mg per day were pooled and fitted to an Emax model. These data suggest that the
concentration-effect relationship for valsartan is flat over a wide concentration range
(400-3600 ng/ml). The mean Emax value is 4.58 + 0.73 mm Hg and the EC50 value is
36.10 £ 29.40 ng/ml. It is noteworthy that 82% of the concentration values utilized in this
data set were greater than 40 ng/ml and the majority of the other 18% were below the
quantitation limit and given a set value of 25 ng/ml. Thus, the EC50 value cannot be
accurately estimated based on this data set, but it is likely that it will be a small number.
During the first six hours post-dosing, the majority of the examined patients had plasma
valsartan concentrations greater than or equal to two times the reported mean EC50 values,
Therefore, the majority of patients taking 80 mg of valsartan per Jay will have concentrations
greater than the EC50 during the main portion of the dosing period (24 hours). Thus, it is
likely that the majority of patlents will experience an effect on diastolic blood pressure
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close to the Emax, and that PK differences woul.! not have a significant effect on the
efficacy of valsartan at the proposed doses (80 or 160 mg per day). Even at a dose of 40
mg per day, valsartan would most likely be an effective antihypertensive agent.

Pharmacokinetic interaction studies were performed with amlodipine, digoxin,
hydrochlorthiazide (HCTZ), furosemide, atenolol, warfarin, cimetidine, indomethacin, and
glibenclamide. Cimetidine pre-administration causes a 49% increase in C_  and a 17%
increase in AUC of valsartan. Co-administration of glibenclamide decreases the mean
exposure to valsartan (as measured by AUC) by 26% and the mean C_,, value by 27%. Co-
administration of the other examined drugs does not influence the pharmacokinetic parameters
of valsartan, Valsartan causes a decrease in the rate of absorption of (26% decrease in C__,
and 13% decrease in T,,,) and extent of exposure (by 28%) to HCTZ. Valsartan also
decreases the rate of absorption (37% decrease in C_,, and 33% decrease in T,,,) of and extent
of exposure (by 28%) to furosemide.

Pharmacodynamic interactions were examined with furosemide, atenolol, warfarin, and
glibenclamide. The response (decrease in systolic blood pressure) following co-administration
of valsartan and furosemide was greater than the response following administration of either
drug alone. This effect appeared to be additive. The response (decrease in supine resting
systolic and diastolic blood pressure) to the combined therapy of valsartan and atenolol was
larger than the response to each drug alone during the first 8 hours post-dosing. Valsartan in
combination with atenolol did not lower heart rate more than atenolol alone, which is
consistent with valsartan having a negligible effect on heart rate. Valsartan did not affect the
anti-coagulant properties of warfarin. Glibenclamide did not alter the phaimacodynamic
properties of valsartan. '

Two 80 mg clinical capsule formulaticns are bioequivalent to one 160 mg clinical and
also one 160 mg final capsule formulations. The 160 mg clinical formulation and final
formulations meet the FDA bioequivalence criteria for AUC but not for C_,,. The 80 mg
clinical capsule formulation has not been compared to the 80 mg final capsule formulation in
vivo; however, these two products have similar dissolution profiles and a waiver for a bio-
study can be granted. The dissolution specifications submitted by the sponsor are acceptable
except that the dissolution specification should be set at Q= .. instead of the proposed value
of -

RECOMMENDATION:
This submission is acceptable provided the requested changes to the proposed labeling are

made. Please forward the appropriate comments to the medical officer, the pharmacologist
and the sponsor.
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1) Protocot 16; PK after “C-labeled
single dose in healthy volunteers

2) Protocol 47; Biooquivalence of
clinical vs. fisml form. for 160 mg
and 2x80 vs 160 mg clinical form. in
healthy subjects

3) Protacol 15; Absohute

Bioavailability of an oral capsule and
sn oral solution in healthy volunteers

4) Protacol 04; Angiot, Il receptor
blockade after single foets of
valsartan in heakthy volunteers

5) Protocol 02; PK end PD after
single doss in healthy volunteers

6) Protocol 03; Pk & PD after single
& multiple doscs in heakthy subjects
7) Protocol 30; valsartan PK/PD
following sagict. 1T challenge in
heakhy voluctecrs (single & multiple
doses) [RPK(US)1995/011]

8) Protocol 48; Dose proportionality
in healthy subjects (PK evaluation
after sing'e doec)

9) Protocol 06; Food Effect Study in
healthy volunteers

10)Protoonl 17; Effect of Food on
Efficacy a Mild to Moderstely
Hypertensive Paticnts

11) Protocol 13; Age effect after
sintgle oral doss admin. in healthy
volunteers

12) Protocol 12; Effect of Remsd
Function oa PK

DOSE & OTHER INFO,

30 mg oral buffered solution (50 mi); N=6
M; age= 33.53

160 mg and 2280 mg; single oral doses,
N= 33 M; age=1845

20 mg capsule, 80 mg sohution; 20 mg IV;
single dosc; N=12 M; age= 22-44

40 mg and 30 (2x40) mg single doscs;
N=6M; age=2543

10, 30, 100, 300 mg cral doses of cither

10mg or 100 mg capaule; N=10 M;
ago=22-51

200 mg once daily oral admin. for 8 days;
N=16 M;age=23-53

80 mg once daily for 7 days; ol dose; N=
6M; age=21.28; 11 min long angiotensin 11
1

80, 2x80, 4x80 mg oral single doses ;
N=13M; age=1941

2580 mg singel ol dose; N=12M ;
age=22-44

placcbo fasted end fed; 30 mg valsartan per
~ay fasted and fed

80 mg single oral dose; N=24 (12 M, 12
F); age=young (18-27), old (65-89)

80 mg single oral dose; N=8F,11M ;
age=26-75

FORMULATION #, BATCH #.
(Europesn Nosaeaclature)

80 mg sokution: Mo-20.8B-7, Mo-20.8B-10,
Mo-20.8B-15

Clinical 80 mg: H-3576/E-15316 (Q897, 1052/5)
Clinical 160 mg: H-3577/E-15177 (Q905, 1059/4)
Final 160 mg: H-37A5/E-15511 (Q960, T3/94/2)

Clinical 37 mg capsule: H-3576 (Q897, 1052/1)
Clinical 10 mg ampule: 16/309/1

40 mg capmule: HISTS (Q891, 1051/1)

10 mg capsule: Batch 1018/1
100 mg capsule; Batch 1019/1

Clinical 40 mg capeule: H357S (Q291, 1051/1)
Clinical 80 mg capeule: H-3576 (Q897, 1052/1)

Clinical 80 g capsule: H-3576, butch L-14940
angiot. 1: H-2117k, E-14342

Clinice] 80 mg: Form. H-3576, E-1541]

Clinical 30 mg eapile: H-3576 (Q897, 1052/1)

Clinical 80 mg capsule: H-3576, E-15059 (Q897)
Clinical 80 mg capeule: H-3576 (Q897, 1052/1)

Clinical 80 mg capsule: H-3576, E-15316

LOCATION OF STu. 1
(NDA Volume)

Switzesland (Vol. 1.42)

U.8.A. (Vol. 1.44)

Switzerland (Vol, 1.45)

Switzeriand/Frnce (Vol. 1.680

Switzeriand (Vol. 1.66)

Switzedand (Vol. 1.67)

U.S.A (Vol. 1.64)

U.S.A. (Vol. 1.46)

Britsin (Vol. 1.50)

U.S.A. (Vol. 1.92)

Framce (Vol. 1.49)

U.S.A. (Vol. 1.51)
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+) Protacol 46; PK in patieats with Sgaﬂbéaﬂo =12 Clinical 80 mg capsule: H-3576 (Q897, 1052/7) Scottlard (Vol. 1.52)
impaired Ever function and healthy patients, age=50-56 ;12 healthy subjects,

volsmteers sge=50-57
14) Populstion PX analysis of dats foreign and domestic studies;
from healthy volurteers and patients dnalysis done in Switzoriand
(Vol. 1.47)
15) Populstion PD analysis in protocols 09, 10, 17, 27, 31 forcign and domestic studics;
petients with mild to moderate analysia dooe in U.S.A. (Vol.
hypestersion 147)
INTERACTION STUDIES DOSE & OTHER INFQ, FORMULATION #, BATCH /. LOCATION OF STUDY
(Eoropean Nomenclature) (NDA Volume)
16) Protocel 37; PK interaction with 160 mg valsartan, 5 mg amlodipine Chinical 160 mg: H3I577, E-15177 & E-15333 U.S.A. (Vol. 1.53)
amiodipine in heakthy subjects tablet; single ~ral doses; N=12 M;
age=2046
17) Protocot 39; PK intcrection with 160 mg valsertan; huﬂi&gﬂ_.—n: Clinical 160 mg: HISTT, E1SITT ((X05; U.S.A. (Vol. 1.54)
digoxin in healthy subjects singls oral doses; N= 17M; age=20-41 1059/4)
18} Protocol 07; PK interaction saguaﬂgg Clinical 30 mg: H3576 303 1052/2) UK (Vol. 1.55)
with hydrochlorthiszide in healdvy singlo ora] doses; N=12 M; age=18-37
mbjects
19) Protocol 36; PK & PD 160 myg valsartan; 40 mg furosemide; Clinical 30 mg: H3576 (C197, 1052/6) Switzeriand (Vol. 1.56)
interaction with furoseride single oral dose; N=12, age~23-52
20) Protocol . ; PK & PD 160 mg valaartan, 100 mg stenokl, single  Clinical 80 mg: H3S76 (G297, 1052/6) Switzerland (Vol. 1.57)
interaction with atenolol oral doses, N-12 M, age-23-46
21) Protocol 40; Interaction with 160 mg/day valsartan for 3 days, 160 Clinical 80 mg: H3576 (Q897, 1052/2) UK (Vol. 1.58)
warfarin in healthy males mg/day valsartan for 7 days with 10
s-\&a:n?.aa:iuﬁ? _o
mg/dey warfarin for 3 days, N
age=21.37
22) Protocol 42; itoraction with 160 mng valsertan; 800 mg (4200 mg)  Clinical 80 mg: H3576 (Q897, 1052/6) Gormacy (Vol. 1.59)
cimetidine in healthy voluntocs cimetidine one hour before valsartar;
single oral doscs; 2M; age=18-50
23) Protocol 43; interaction with 160 mg valeartan, 100 mg indomethacin,  Clinica] 80 mg: H3576 (Q897, 1052/6) Gormaay (Vol. 1.60)
indomethacin in healthy volunteers single oral doscs, M, age=24-52
24) Protocol 52; interaction wikh 160 mg valsantas; 1.75 mg Clinical 160 mg: H3577, EI5177 (Q905; Switzerland (Vol. 1.61)
glibenclamide in heaithy volunteers glibenclamide, single oral doses; N=12 1059/4)
M; age=24-52
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LIST OF STUDIES THAT WERE NOT REVIEWED:

Four pharmacokinetic studies (protocols ANG-001, -002, -003, -007) that were performed with a tablet formulation intended for use in Jupan .

Two pilot studies (protocols 14 and 53 ) Bégagﬁgiﬂogsgg
A pharmacokinetic & pharmacodynamic (protocol 01) study in which a ?&Egg%gﬂﬂg
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SUMMARY OF PHARMACOKINETIC AND PHARMACODYNAMIC
CHARACTERISTICS

L_Physicochemical Properties:

Valsartan has a chiral center (Fig. 1); however, only the S-enantiomer will be
marketed. Inversion of the S-enantiomer to the R-enantiomer has not bezn observed (Report
BPK(CH) 1995/072) in a plasma sample obtained from one heaithy male volunteer who
participated in an interaction study between valsartan and warfarin (Pretocol 40). Valsartan is
a white powder which is soluble in ethanol and methanol and slightly soluble in water (0.19
g/L @ 25°C). The drug has good solubility in solutions with a neutral to alkaline pH, but is
poorly soluble in acidic media. The pKa values of valsartan in water @ 25°C are 4.73 for the
tetrazole group (behaving as a weak acid) and 3.9 for the carboxylic acid group .

Fig. 1. Valsartar (S-enantiomer), molecular weight = 435.5 g/mole.

IL_Metaholism and Distribhution

1. Metabolic and Elimination Pathways

An ADME study (Protocol 16) was performed following oral administration of an 80
mg solution of radio-labeled valsartan, Vaisartan was absorbed rapidly (median t_, = 1 h).
Unchanged drug accounted for most of the radioactivity (mean AUC,,, ratio = 90%)
measured in plasma. During the four days following valsartan administration, approximately
93% of the radicactivity was recovered in urine and fecal samples. After 7 days,
app »..mately complete recovery (99%) of the administered dose was obtained.
Appreximately 13% of the administered radioactivity was recovered in urine and 86% was
recovered in the feces. 80.6% of the administered dose was recovered in urine and fecal
samples as unchanged drug. Ai most 20% of an administered dose of valsartan is metabolized.
This is equa! to 50% of the bioavailable dose following administration of a buffered solution of
valsartan,

39% of an orally administered dose of valsartan (in solution) is bicavailable (Protocol
15). This is equal to 31.2 mg for an 80 mg dose. The percent recoveries of the bioavailable
dose of valsartan are presented in Table 1.
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Table 1. The percent recoveries (mean values) of the bloavailable dose of valsartan after vral
administration of an 80 mg radiolabeled dose (in solution).

Compound(s) Excretion (% of the bioavailable dose)

Urine (048 h) | Feces (12-72h) | Total
Unchanged Drug 25.0 35.5 59.6
Identified Metabolite (M1) | 2.8 20.5 23.3
M1 pius Unidentified 7.9 315 39.4*
Metabolites

*As indicated by the sponsor (see appendix), the metabolite balance iz inconiplete. This may be due ©
loss of radioactivity during sanple processing and " analysis. and/or not analyzing the later excreta
portions with low levels of radicactivity.

As can be observed by the computed percent recoveries in stool samples (Table 1), the major
route of elimination (66.1% of total) of valsartan and its metabolites is biliary excretion,
Approximately 40% of the bicavailable dose of valsartan appears to be metabolized.
Metabolite M1 which resuits from hydroxylation of valsartan, is the major metabolite and
constitutes 23.3% of the bicavailable dose. M1 is pharmacologically inactive. The sponsor
has not identified the enzyme(s) responsible for this oxidative route of metabolism.
Approximately 1/3 (32.9%) of the bicavailable dose of valsartan is eliminated via urinary
excretion.

Two unidentified possible metabolites and other unidentified trace compounds werc
found in urine and stool samples. In vitro metabolism studies have not been performed in
order to identify the enzymes that metabolize valsartan or study the effect of valsartan on
major metabolizing enzymes.

2. Volume of Distribution
The steady state volume of distribution after intravenous administration is small (16.9 + 6.9
L), indicating that valsartan does not distribute into tissues extensively (Protocol 15).

3. Protein Binding (reports: BPK(US)1994/023 & BPK(F)1995/010)

Approximately 95% of valsartan binds to plasma proteins. The mejority of this binding
is to albumin. Percent bound values measured in vivo range between . with an average
value of 91.7%. Binding of valsartan to human plasma and serum proteins in vitro is
independent of drug concentration over the range of 0.05-5.0 ug/ml (0.12-11.48 uM).
Similarly, in vivo percent bound values are also independent of drug concentration over the
concentration range of 104-2931 ng/ml (0.24-6.73 uM) (Report BPK(US)1994/023; samples
from Protocol 10). The observed peak concentrations following once daily administration of a
160 mg capsule generally fail within the examined concentration ranges in the protein binding
studies.

Presence of hydrochlorthiazide, a commonly co-administered agent, at usually observed

concentrations (up to 0.15 ug/ml) did not alter the protein binding of valsartan to plasma
proteins in vitro (BPK(US)1994/023). Diclofenac sodium (0.5 & 2.0 ug/ml), warfarin (0.2 &
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2.0 ug/mi, and furosemide (0.5 & 4.0 ug/ml) did not affect the protein binding of valsartan

(0.5 & 5.0 ug/ml) in vitro (BPK(F)1995/010). The concentration~ of the agents used here are

within the expected in vivo concentration ranges.
It is likely that valsartan does not distribute into red blood cells (protocol 16;

C,~0.6C,).

HL._Gzoeral Pharnacokinetics:

\hsolute Ricavailability. Ot & Half.1 ife (P 115, vol 1.45)

Mean absolute bioavaii-bility of the 80 mg clinical capsule formulation of Valsartan
was found to be 0.23 + 0.07 and ihat of . 80 mg solution of Valsartan 0.39 £ 0.07 in
healthy male volunteers (Table 2). Total body clearance for Valsartan is 2,19 £ 0.39 (L/h)
and the renal clearance is 0.62 4+ 0.12 (L/h). Valsartan does not appear to distribute
extensively into tissues (low volume). The buffered solution exhibited a higher bioavailability
than the capsule formulation. This indicates that the low bioavailability of the capsule is
partially due to dissolution problems.

Table 2. Average pharmacokinetic parameters following administration of single oral doses of

an 80 mg capsule and an 80 mg buffered solution, and a 20 mg IV dose.

Parameter 20 mg (45.92 umol) | 80 mg (183.7C umol) 80 mg (183.70 umol)
IV formulation clinical capsule formulation | buffered solution

Cmax (uM) 3.77 (1.45) ©]7.47 (1.96)

Tmax (h) 2 1

AUCgq,, (umol.h/L) |21.55 (3.91) 19.62 (5.99) 32.88 (8.10)

Bioavailability 1.0 0.23 (0.07) 0.39 (0.07)

CL (L/h) 2.19 (0.39)

Vss (L) 16.91 (6.90)

MRT (h) 7.82 (3.32)

Ty (h) 1.01 (0.13)

T (h) 9.45 (3.83) 7.05 (1.58) 7.50 (1.73)

Urinary Excretion 28.95 (5.82) 7.34 (3.02) 12.55 (3.10)

(% of dose over 24

hours)

CL, Wh) 0.62 (0.12)

Using the clearance value computed following IV administration of valsartan and assuming
hepatic metabolism only, the maximum bioavailability for valsartan can be computed as

follows:

Review of NDA 20-665, Biopharm.

10




Fouz=1-ER = 1 -CL/Q, = 1-2,19/90 = 1 - 0.024 = 0.975
Thus, valsartan has a low hepatic extraction ratio (0.024 = ER).

Absorption characteristics of valsartan were also studied using Caco? cells, These are
human adenocarcinoma cells that when grown on permeable filters, differentiate to form
polarized monolayers with properties which reflect the ileal epithelium. Using this system, the
rate of transport of valsartan was shown to reflect the change in octanol/water partition
coefficient with pH, such that transport was rapid at pH 6.0, and slow at pH 7.0. The
transport of valsartan through the membrane was found to be a passive diffusion process as -

opposed to a proton-dependent active transport.
Dase. P ionali

Approximately linear increases in C,,, and AUC,,, with increasing doses were
observed after single administration of 80, 2x80 (160), and 3x80 (320) mg Valsartan to 13
male vu.unteers (i.c. dose normalized C_, and AUC values for the different doses are similar,
respectively) (protocol 48). It should be noted that the highest recommended dose in the
proposed labeling is 160 mg per day.

Table 3. Dose normalized mean PK parameters (times 10°) for Valsartan after oral
administration of single doses.

Dose (mg) | C,. (ng/ml)/Dose (ng) | AUC, ., (ng.h/ml)/Dose (ng) | Half-Life (h)
80 13.6 119.1 15.5 + 25.6
160 13.3 94.9 6.4 + 4.9
320 10.4 93.6 9.2 + 6.2
Singl Multiple T A dministrati

There is no significant accumulation of valsartan following repeated daily
administration relative to single dose administration (protocol 30, 80 mg per day; protocol 03,
200 mg per day; see the pharmacodynamic section of the appendix). This is consistent with
what would be predicted based on the average half-life (6.2 h) of valsartan relative to the
dosing intervil (24 hrs).

IV._Influence of Age and Gender:

Pharmacokinetics of Valsartan was studied in 24 young or old voiunteers (12 young or
elderiy males & 12 young or elderly females) after single oral administration of an 80 mg dose
(Protocol 13, Vol. 1.49). The elderly volunteers had a statistically significantly higher
exposure (approximately 70% higher mean AUC,,,) to drug than the younger ones (Table 4 &
Appendix). Valsartan exhibited a longer average half-life (by 35%) in the elderly group than
in the young (Table 4).
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Table 4. Mean pharmacokinetic parameters of valsartan after oral administration of an 80 mg

single dose to young and old volunteers.

YOUNG OLD

Parameter | MEN WOMEN | ALL MEN WOMEN | ALL
AUC ., 34.82 39.08 36.95 54.52 69.52 62.7*
(umol./L) | (9.41) (14.34) (11.78) (28.51) (31.59) (30.15)
Cou 6.09 7.68 6.88 5.98 11.13 8.55
(urnol/L) (1.31) (4.40) (3.20) (2.62) (3.78) 4.11)
T1/2 (h) 6.27 5.22 5.23 5.25 7.74 7.07*

(1.87) (0.89) (0.70) (0.53) (2.01) (2.00)

N=i]

{ ) The numbers in parentheses are standard deviation values.

Only a weak correlation (r=0.4) was observed between exposure (AUC,,) and age
when all the data points were examined (Fig. 2a). A stronger correlation (©*=0.8) between
exposure and age was observed in the elderly group (age range 65-89) (Fig. 2b). The r* value
for the elderly group decreased to 0.2 when the three elderly subjects with the highest AUC

values were excluded.
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Figure 2. Exposure to valsartan as measured by AUC,, plotted against age: a) includes data
from botk: the young and elderly groups, b) data from the elderly group only.

The sponsor states that the higher mean AUC values in the elderly can not be
unambiguously attributed to age differences. The difference between the young and the old
groups was due to the fact that 5 out of eleven elderly subjects had much higher exposure
levels (AUC, ) than all the other ones. Three of these subjects were on other medications
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CGP 48 233 (p-ol/ll

prior to the start of this study. Two were taking a drug that is known to inhibit

carbamazapine, a CYP2C9 substrate, metabolism. Thus, the firm mentions that increased
AUC dve to inhibition of metabolism can not be ruled out. We would have been able to gain
more insight into this issue if the firm had performed in vitro metabolism studies (i.e. shown
that CYP2C9 can metabolize valsartan and valsartan metabolism is irhibited in vitro in the
presence of CYP2C9 inhibitors or substrates). It is true that one of the identified metabolic
pathways for valsartan is an oxidative one, but this oxidation may be performed by a variety of

enzymes.

No statistically significant gender differences in exposure (as measured by AUC) to
valsartan (80 mg dose) were observed in the populations who participated in studies that
examined the effects of renal impairment (protocol 12) and age (protocol 13) on PK of
valsartan (analysis performed by reviewer). However, the power to detect a diffarence in each

study was low.

Y._Effect of Food on PK and PT) Parameters:

Presence of food (standard FDA recommended breakfast; appendix) appeared to slow
down the rate of absorption of Valsartan (mean T, fed/fasted: 6.1/2.5 h) in healtny male
volunteers following adni:nistration of a 160 mg dose (protoco; 06). The mean C_ value
(fed/fasted: 3.89/8.26 umol/L) decreased by 53% when Vaisartan was taken with food (Fig.
3a, mean of twelve values). Exposure (mean AUC,,, fed/fasted: 30.5/51.9 umol.h/L) to
Valsartan decreased by approximately 41% in the presence of food. Eleven of the twelve
studied subjects followed the above mentioned changes observed in the mean pharmacokineiic
parameters. Subject 8 had higher AUC,,, and C_, values when he took the drug with food

(Fig. 3b); however, he did have a decrease in the rate of absorption (increased T,_,).

CGP 48 933 (pmol/1)
3

Subject B

-—{0— Fasted
—O—— Fegd

3b)

- T 14 T ' g . g ——
L] L] L2 12 " ] t L

T T T
L] a4 ] AN

Time (n} Time in)

Figure 3. Concentration-time profiles of valsartan (CGP489:33) under fasted {open squares)
and fed (open circles) conditions: a) mean data from ail 12 subjects, b) data from subject 8

only. (To convert umol/L to ng/ml multiply the conceniration value by 435.5)

An unexplained period effect in the magnitude of the observed differences in mean

AUC and C,, values between the fed and fasted states was present.

The mean value of decrease in blood pressure relative to baseline was larger following
administration of 80 mg valsartan under fasted condition than that following fed state, and both
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of these changes were larger than that following placebo treatment (protocol 17, a parallel
design study). The mean values of change in trough sitting diastolic blood pressure, the
primary variable, following fasted and fed administration of valsartar, were not statistically
sigrificantly different from cach other (criteria: a 3 mm Hg difference with a power of 80%)
but did differ statistically significantly from that following placebo treatment (Table 5). The
mean value of change in trough sitting systolic blood pressure, the secondary variable,
following fasted administration of valsartan was statistically significantly different from that
following placebo treatment (appendix). However, no statistical significance was observed for
the difference in mean change in sitting systolic blood pressure between fed valsartan '
administration and placebo treatment.

Table 5. Summary of the Least Squares Mean and Between-Treatment Comparisons of
Change from Bascline (Visit 3) in Truagh Mean Sitting Diastolic
Blood Pressure (mmHg) f

Mean Change from Baseline
Placebo . 424 -391
Valsanan 80 mg, fasted * . -B6S -8.96

Valsartan 80 mg, fed

P-Value

Valsartan fasted vs, fedt 0.082 0.078
Valsartan fasted vs. placebo 0.001% <0.001%
Valsarian fed vs. placebo 0.046% 0.015%

t The a posteriori power to detect a 3 mmHg difference between the valsartan 80 mg fasted
versus fed treatment groups was 0.83 at both Endpoint and Visit 7.
+ Indicates a statistically significantly greater reduction in trough mean sitting diastolic blood
pressure as compared to placebo.
The mean trough valsartan concentrations were similar under fed and fasted conditions
and less than 400 ng/ml (see appendix).

YL _Influence of Disease States:

Pharmacokinetics of Valsartan has been examined following administration of a single
80 mg oral dose of the drug to four different groups of volunteers with varying degrees of
renal impairment as defined by creatinine clearance values (see appendix). No correlation was
observed between exposure to drug (AUGC,,,) and creatinine clearance values (range of 11-195
ml/min). The group identified to have severe rena! impairment had creatinine clearances
within the range of 11-28.8. The C_,, and AUC,, values were not statistically significantly
ditferent among the examined groups. Although two of the five subjects in the group with
severe renal impairment had much higher (by a factor of 2-3x) exposure (AUC) and half-life
values compared to the other subjects in all the studied groups. These two subjects were not
taking any other medications at the time of dosing. A statistically significant difference in T,
values was observed between the control group (5.5 + 2.2 h) and patients with mild renal
impairment (10.6 1 4.4 h) and between the control group and patients with severe renal
impairment (11.2 + 5.1 h). A statistically significant difference in half-life values (5.5+22
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vs. 4.5 1 0.6) was not observed between the control group and patients with moderate renal
impairment (reviewer's analysis). Half-life values do not correlate significantly with creatinine
clearance values (Corr. Coeff. -0.4).

The diffecence in half-lifc may have been explained by an increase in volume due to
changes in protein binding (i.e. fu) if valsartan was not a low extraction ratio drug. However,
any change in volume of distribution caused by changes in binding would have a similar effect
on clearance and therefore no effect on the elimination half-life. Thus, the difference in half-
life between the control group and the groups with mild or severe renal impairment is most -
likely due to the variability in pharmacokinetics of valsartan. Furthermore, even with a ha'f-
life of 11 hours, drug levels would reach steady state within 2 days and no appreciable
accumulation should occur with a once a day dosing regimen. Therefore, these differences are
most likely not clinically significant.

Liver Disease

On average, patieats with mild or moderate liver disease have two times higher
exposure (as measured by AUC values) to valsartan compared to healthy volunteers (matched
by age, sex, and weight) (Table 6). There-exists a tendency for AUC to increase as bilirubin
concentrations increase (see appendix). This finding is not surprising considering the fact that
about 66% of the bioavailable dose of valsartan is eliminated via biliary excretion. Such a
tendency does not apply however to half-life values. The similarity in half-life between the
liver impaired patients and the control group implies that the observed difference in AUC is a
function of protein binding changes (i.e. volume of distribution is changing also) as opposed to
impaired biliary excretion. In the absence of fraction unbound measurements in these subjects
it is not possible to distinguish between these two cases. Although, in one subject with
moderate liver impairment (subject 10), half-life of valsartan appeared to have lengthened to
the extent that its determination during the 36 hour sampling time window was not possible.
Nevertheless, even with the higher exposure levels, the patients witst impaired liver disease
appeared to tolerate a 160 mg dose of valsartan well.

Table 6. Mean pharmacokinetic parameters for valsanan in patients with mild or moderate
liver impairment and healthy volunteers.

Group AUC g3 |AUC g4y | Cuns (umol/L) | T1/2 ()
(umol.h/L) { (umol.bh/L)
Patients (Mild) 107.4 111.6 13.6 (2.8) 759
(17.4) 1.7
Matching Volunteers (Mild) 49.2 (10.6) |50.9 8.1 (1.6) 7.7(3.5)
(12.0)*
Patierts (Moderate) 133.3 113.0 10.5 5.2) 9.9
(87.6) (74.5)** (2.4)**
Matching Volunteers (Moderate) | 48.0 (19.4) [49.0(21.7) | 7.1 (3.0) 8.3(1.9)
*Excluding subject 13.
**Excluding subjects 8 and 10.
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YIL_Population Pharmacokinetics in Patients:

Sparse steady state concentration data from 92 patients in one of the clinical trials
(protocol 10) was utilized for population pharmacokinetic analysis. Due to the small number
of sampling points (only 4 per patient per visit), a one compartmer.t model with zero-order
absorption was applied, Estimates of the PK parameters are shown in Table 7.

Table 7. Estimate of clearance and volume of distribution of valsartan obtained using
lation PK analysis.

Parameter CL (L.yeat/h) |V (L.year) | Duration of Zero Order Input (h)
Estimate (SE) | 76 (4.5) 515(61) |2.2(0.14)

For a 40 year old patient, the clearance and volume of distribution would be 1.9 L/hand 13 L.
As indicated by the reported parameter values, age was found to be a significant covariate.
Clearance and volume of distribution decrease with increasing age, these observations are
consistent with the results obtained in protocol 13 (increasing AUC with increasing age). No
gender effect was observed and the effect of race was not investigated due to the small number
of non-whites in the protocol.

VIII._Phammacodynamics:

Valsartan has been shown to block the angiotensin II receptor (i.e. increase angiotensin
II concentration} in healthy volunteers (protocols 01, 02, 03, 04). Following single dose (200
mg) administration of valsartan to healthy volunteers (16 males), an increase in the plasma
concentration of angiotensin II was observed relative to placebo treatment. Following multiple
(200 mg per day) administration of valsartan to the same group of volunteers, the angiotensin
levels were significantly higher than those observed after administration of a single dose
(protocol 03, appendix). The mean AUC(0-24) for angiotensin IT on day 1 was 4C9+316 and
on day 8 was 11744760 (fmol.h/ml). The corresponding AUC values following placebo
treatment were: 103+39 and 136168 (fmol.h/ml) (reviewer's analysis, appendix). Thus, the
effect of valsartan on angiotensin levels appears to be enhanced after repeated exposure to the
drug.

However, no correlation was observed between area under the angiotensin
concentration-time curve and area under the valsartan concentration-time curve. This is
probably due to the complex feed-back mechanisms involved with the regulation cf the renin-
angiotensin system (RAS) (protocols 3,4,36, 38). Maximum angiotensin II concentration was
observed in the :najority of subjects 6 hours following administration of valsartan; however,
maximum valsartan concentrations were observed at approximately 2 hours following drug
intake (protocol 03).

Administration of valsartan (200 mg per day) ‘o healthy voluntzers seemed to have
different effects on systolic and diastolic blood pressures and to be dependent on the length of
exposure to drug. In one study (protocol 03), the value of the area under the supine systolic
blood pressure-time curve (AUC,,,) following multiple dose administration of valsartan was
statistically significantly different from that following multiple dose administration of placebo
(appendix, reviewer analysis). However, tie corresponding AUC values 'vere not statisticaily
significantly different following single dose administration «.f valsartan and placebo.
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Furthermore, there was no statistically significant difference in AUC of the supine diastolic
blood pressure-time curve between valsartan treatment and placebo treatment following single
or multiple dose administration of either (protocol 03, reviewer's analysis). No correlation
was observed between the AUC of systolic blood pressure-time curve and the AUC of
valsartan concentration-time curve in heaithy volunteers (Fig. 4) (protocols 03).

SBP-AUC versus Val-AUC

Figure 4, Area under the systolic blood pressurs-time after multiple dosing
curve versus area under the valsartan concentration-time 120
curve on day 8 of a multiple dosing regimen consisting Z 100 } ¢
of 200 mg drug per day in healthy volunteers, 5
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Following challenge doses of angiotensin II, concomitant valsartan administration to
healthy volunteers resulted in a decrease in blood pressure. Relative to placebo treatment,
valsartan administration caused a statistically significant decrease in systolic blood pressure
(after baseline correction) when iv infusions of angiotensin Li were administered (significant
differences were observed between AUC of the blood pressure-time curve following
administration of placebo and that following valsartan treatment; protocol 30, 80 mg single
and multiple doses, appendix).

Valsartan administration in healthy volunteers did not have any effect on heart rate,
urinary output (volume) and urinary uric acid secretion (protocol 03).

Sparse concentration-effect data (steady state) from five different trials performed in
hypertensive patients with a dose range of 10-320 mg per day were pooled and fitted to an
Emax model. These data suggest that the concentration-effect relationship for valsartan is flat
over a wide concentration range (400-3600 ng/ml) (see population PD in appendix). The
mean Emax value is 4.58 + 0.73 mm Hg and the EC50 value is 36.10 + 29.40 ng/ml. Itis
noteworthy that 82% of the concentration values utilized in this data set were greater than 40
ng/ml and the majority of the other 18% were below the quantitation limit and given a set
value of 25 ng/ml. Thus, the EC50 value cannot be accurately estimated based on this data
set. Nevertheless during the first six hours post-dosing, the majority of the examined patients
had plasma valsartan concentrations greater than or equal to two times the reported mean EC50
values. Therefore, the majority of patients taking 80 mg of valsartan ner day will have
concentrations greater than the EC50 during the main portion of the dosing period (24 hours).
Thus, it is likely that the majority of patients will experience an effect on diastolic blood
pressure close {0 tie Emax, and that PK differences would not have a significant impact on the
efficacy of valsartan at the proposed doses (80-160 mg). During the Biopharm Day meeting,
Dr. Ganley noted that the physiologic changes brought about by valsartan administration may
cause toxicity to the kidneys (e.g. renal failure). Such toxicity has been reported with
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losartan. At the this time, the presence or absence of a relationship between the extent of
exposure to 'osartan and extent of renal toxicity can not be established. Thus, due to this
possible toxic cifect of valsartan on the kidneys, PK differences may become important in
terms of safety.

IX. Dmug-Diig Interactions:

Co-administration of valsartan caused a 28% decrease in body exposure (as measured
by AUGC, ) to hydrochlorthiazide (HCTZ) and a 26% decrease in C_,, of HCTZ
(statistically significant changes). HCTZ did not affect the pharmacokinetic parameters of
valsartan (changes of less than 20% were observed in its PK parameters). (protocol 07)

Co-administration of valsartan and furosemide caused a decrease in mean C_, of
furosemide (by 37%), mean exposure to furosemide(AUC,,, by 28%), and the mean
percentage of dose excreted as unchanged furosemide (Aeg,,, by 20%) relative to when
furosemide was given alone. Co-administration of valsartan and furosemide did not affect the
pharmacokinetic parameters of valsartan (changes of less than 20% relative to drug
administration by itself). The values of the within subject variability for valsartan's C_,, and
AUC were 21% and 20%, respectively. (protocol 35)

Co-adiministration: of valsarian did not affect the pharmacokinetics of amlodipine and
neither did amlodipine have any effect on PK parameters of valsartan. (protocol 37)

No pharmacokinetic interaction was observed when valsartan and atenolol were co-
administered. However, coefficients of variation for C,, and AUC,, for vaisartan after the
combined therapy (45% and 47%) were lower than those (57% and 56%) after valsartan
therapy alone. (protocol 38)

Co-administration of digoxin and valsartan did not affect the pharmacokinetic
parameters (changes of less than 20% were observed in the parameters) of valsartan,
Valsartan and digoxin co-administration did not affect the mean C_,, and T, values for
digoxin relative to when digoxin was administered alone. The effect of co-administration of
these drugs on AUC, ., of digoxin could not be determined with high certainty, because
detectable concentrations were not measured long enough post-dosing (p.d.) to allow an
accurate estimate of the elimination rate constant (I.e. couldn't compute C,/k,.).
Moreover, digoxin concentirations were below the detection limit in the majority of
samples collected beyond the 24 hour time point following dosing. (protocol 39)

Co-administration of valsartan and warfarin had no effect on the pharmacokinetic
parameters of valsartan. Pharmacokinetic parameters of warfarin were not determined in this
study. (protocol 40) :

Administration of valsartan an hour after ingestion of cimetidine did not affect the PK
parameters of cimetidine. This is consistent with the facts that cimetidine is rapidly absorbed
(T ™45-90 min) and has a relatively short half-life (2 hours). Cimetidine pre-administration
caused only a 17% increase in AUC of valsartan and a 49% increase in C_,, relative to when
valsartan was given alone. Thus, cimetidine appears to affect the rate of absorption of
valsartan. A within subject variability of 33.7% for C_, and 22.5% for AUC,,, was reported
by the firm for valsartan. The reported intra-subject variability was lower for cimetidine:
19.2% for C_, and 11.7% for AUC,,,. (protocol 42)
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Co-administration of valsartan and indomethacin did not affect the mean valyes of
cither drug's pharmacokinetic parameters. The within subject variability for C,, and AUC,,,
of valsartan were 30.1 and 20.6%, respectively. (protocol 43)

Co-administration of valsartan did not affect the pharmacokinetic parameters of
glibenclamide. However, co-administration of glibenclamide decreased the mean AUC,, of
valsartan by 26% and the mean C_, by 27%. (protocol 52)

When valsartar and furosemide were co-administered, a larger decrease (relative to
baseline) in systolic blood pressure was observed sompared to when each drug was
administered alone (Fig. 5). Overall, systolic blood pressure was statistically significantly
lower after the combined treatment in comparison with either treatment alone. This effect
appears to be additive. There were no significant differences in the effect on diastclic blood
pressure and heart rate between the different treatments. (protocol 36)

87 o Furosemide - 40vQ

97 *_ aValsartan - 160mg
Figure 5. Changesinsystolic 51 o v 160mg + F 4o mg
blood pressure from baseline,
mean of data obtaired from
12 volunteers.

0 2 4 6 8 10 12 14 16 18 20 - 24
time [howrs)

There were no significant differences in urinary volume, creatinine clearance, and excretion of
sodium and potassium after the combined treatment of valsartan and furcsemide in comparison
with either treatment alone. (protocol 36)

In a study where possible interactions between .valsartan and atenolol were examined,
three hemodynamic parameters (heart rate, systolic and diastolic blood pressures) were
measured both in supine resting position and during exercise at two different workload levels.
In supine resting position, mean values of systolic and diastolic blood pressure up to 12 hours
post dosing were lower after the combined therapy compared to administration of each drug
alone. Mean heart rate values in supine resting position were also lower after the combination
treatment compared to valsartan alone; however, similar to that observed after atenolol alone.
During exercise, mean heart rate and systolic blood pressure values were both lower after the
combined therapy compared to valsartan therapy alone, but both of these parameters were
similar to those obtained after atenolol administration. Mean valuzs of diastolic blood pressure
were siniilar among the three treatments. (protocol 38)

Co-administration of valsartan and warfarin did not have a significant effect (< 15%
change) on the examined coagulation parameters. (protocol 40)

Co-administration of glibenclamide did not seem to aiter the pharmacodynamic
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properties of valsartan, (protocol 52)

X._Foarmulations:

The cliniczl and final formulations for the 80 and 160 mg clinical capsule formulations
have different compositions (Appendix). The manufacturing site for the clinical lots of both
dose strengths is in Horsham, UK. The manufacturing site for the to-be-marketed (final)
formulation for both strengths is in Stein, Switzerland. The designation of formulation for
these dose strengths are as follow:

Clinical 80 mg - Q897 or H3576 Final 80 mg - Q961

Clinical 160 mg - Q905 or H3577 Final 160 mg - Q960 or H3785

In addition to the 80 and 160 mg capsule dosage strengths, other dose strength capsule
formulztions (e.g. 20 mg and 40 mg) were utilized in the performed studies (see Appendix for
composition). However, only the 80 and 160 mg capsule dose strengths will be marketed.

XL._Rioequivalence (Pratocal 47):

- In many of the PK studies a 160 mg dose was administered as two 80 mg clinical
capsule formulations. Thus, a bioequivalence study has been performed whereby single doses
of 160 mg final, 160 mg clinical, and 2x80 mg clinical dosage forms of valsartan were
administered to healthy male volunteers. Two 80 mg clinical capsules are bioequivalent to one
160 mg final and clinical capsule formulations. When comparing the 160 mg final formulation
to the 160 mg clinical formulation, the upper limit of the 90% confidence interval for C_,, is
greater than the allowed value of 1.25 by 0.07. However, the confidence interval for AUC
falls within the acceptable range of 0.80-1.25. (see appendix) The lack of bioequivalence on
C,.: is likely not a major safety concern, because doses of up to 320 mg have been
administered and tolerzted in clinical trials and the response to vaisartan appears t- be
independent of concentration of valsartan over 4 wide concentration range (400-3600 ng/mi).

The coefficients of variations for C_,,, AUCg, AUC,y.s and T,, measured in this
study were high (a range of 1. On average, the smallest coefficients of variations
(range _ 1 for the above mentioned parameters were observed following administration of
2x80 mg clinical dosage form and the largest values following administratior. .{ the 160 mg
clinical dosage form (range ). In general, valsartan pharmacokinetics exhibits high
overall variability.

The 80 mg clinical formulation has not been compared to the 80 mg final formulation
in this study; however, these products have been shown to have similar dissolution profiles
(see dissolution section in the Appendix).

XIL_DISSOLUTION: :

Valsartan is highly soluble in buffered solutions witk & pH value greater than 5.0. It is
slightly soluble in water. The sponsor examined the dissnl:i n characteristics of the highest
strength (160 mg) valsartan capsules in thre= Cifterent media: deionized water, 0.1 N
hydrochloric acid, and USP phosphate buffer at pH 6.8. The best dissolution (highest percent
dissolved) profile was observed in phosphate buffer (see Appendix for dissolution profiles).
Thus, the sponsor chose this as the dissolution medium. The following dissolution
specifications were proposed by the sponsor for both capsule strengths:
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Apparatus: USP Dissolution Apparatus #1 (basket)

Speed: 109 ;pm
‘edum: USP Phosphate buffer, pH 6.8
Volume: 1000 mi

Sampling tim,.: 45 min
Specification: notlessthan ... )

The submitted dissolution profiles show that more than . is dissolved at the 30 minute
time point. Thus, theoretically the spec. should be dissolved in 30 min. However,
since all the stability data has been done using & 45 min time point, OCPB recommends a
specification of not less than (Q) at 45 min, Interpretation of these dissolution
specifications using the acceptance table on page 1793 of USP 1993 is as follow:

individual 6 of 6 values >85%

average of 12 values >80% and individual 12 of 12 values >65%

average of 24 values =80% and individual 24 of 24 values >55%

and individual 22 of 24 2:65%

The 80 mg clinical capsules and the 80 mg final capsules have similar dissolution
profiles. Also, the dissolution profile of 2x40 mg clinical capsules is similar to that of an 80
mg clinical capsule.

XIIL_Assay Methodology:

in
» nf

COMMENTS TO THE MEDICAL OFFICER: . -

1. If appropriate, please revise the statement regarding the "intake of valsartan with or
without food" in the "Dosage and Administration * section of labeling based on your analysis
of data from protocol 17 and other clinical trials.

2. Please examine the statement regarding “potassium sparing diuretics™ given in the "drug-
drug interaction” section of the labeiing.

3. Dosage and Administration and Clinical Pharmacology Sections of the Labeling: Please
add the appropriate rer s mmendation regarding the use or non-use of valsartan in patients with
severe renal impairment.
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COMMENTS TO THE PHARMACOLOGIST:

1. Please confirm the following claim made by the sponsor in the clinical pharmacology
section: "Studies in rats indicate that valsartan crosses the blood-brain barrier poorly, if at
all.”

GENERAL COMMENTS TO THE SPONSOR:

1. As a phase four commitment, the Office of Clinical Pharinacology and Biopharmaceutics
requests that you utilize in vitro methodologies tc determine if valsartan inhibits CYP 450
enzymes.

LABELING (Piease rearrange and rewrite parts of the Clinical Pharmacology Section as
follows):

Pharmacokinetics

Valsartan peak plasma concentrdtion is reached 2 to 4 hours post dosing. Valsartan
shows bi-exponential decay kinetics following intravenous administration. Mean absclute
bioavailability for the capsule formulation is 23% (range 10-35%). Food decreases the extent
of exposure (as measured by AUC) to valsartan by 41% and peak plasma concentration (C_..)
by 53%.

AUC and C_,, values of valsartan increase approximately linearly with increasing dose
over the clinical dosing range. Following oral administration, the average plasma elimination
half-life is about 6 hours. Valsartan does not accumulate in plasma appreciably following
repeated administration.

Metaholism and Elimination:

Foilowing oral administration of & buffered solution of C-labeled vaisartan,
approrimately 13% of radioactivity is recovered in the urine and 83 % in the feces. The
majority of unchanged valsartan is excreted in the feces (70% of an administered dose) and a
smaller fraction in the urine (10% of the dose). Thus, at most 20% of an administered dose
(or 50% of the bioavailable dose) ot v.lsartan may be metabolized. Approximately 9% of an
administered dose (or 23% of the bioavailable dose) of valsartan is recovered in the feces and
urine as a hydroxylated metabolite, valeryl 4-hydroxy vaisartan, Three unidentified
compounds accounted for a total of approximately 6% of the dose in feces and urine. The
enzynie(s) responsible for the metabolism of valsartan has(ve) not been identified.

Following intravenous administration, plasma clearance of valsartan is about 2 L/h and
its renal clearance is 0,62 L/h (or 28% of total clearance).

Distribution
The steady state volume of distribution of valsartan after intravenous administration is small

(17 L), indicating that valsartan does rot distribute into tssues extensively. Valsartan does not
distribute into red blood cells. Studies in rats indicate that valsartan crosses the blood-brain
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barrier poorly, if at all. Valsartan is highly bound to serum proteins (95 %), mainly serum
albumin,

Special Populations

Pediatric: The pharmacokinetics of valsartan have not been investigated in patients < 18
years of age.

Geriatric: Exposure (as measured by AUC) to valsartan is higher by 70% in the elderly
than in the young. The half-life is longer by 35% in the elderly compared to the young.

Gender: Pharmacokinetics of valsartan does not differ significantly between males and
females.

Race: The effect of race on tke pharmacokinetics of valsartan has not been studied,

Renal Insufficiency: There is no apparent correlation between renal function (as measured by
creatinine clearance) and exposure (as measured by AUC) to valsartan in patients with
different degrees of renal impairment. Consequently, dose adjustment is not required in
patients with mild to moderate renal dysfunction. No studies have been performed in patients
with severe impairment of renal function (creatinine clearance <10 mL/min) or patients
undergoing dialysis. It is unknown if valsartan may be removed by hemodialysis. In the case
of severe renal discase, exercise caution with dosing of valsartan (see DOSAGE AND
ADMINISTRATION).

Hepatic Insufficiency: On average, patients with mild or moderate liver disease have two
times higher exposure (as measured by AUC values) to valsartan compared to healthy
volunteers (matched by age, sex, and wight). Caution shouid be exercised with dosing of
valsartan to patients with severe liver disease (see DOSAGE AND ADMINISTRATION).

Drug Interactions

Hydrmchlorthiazide (HCTZ): Co-administration of valsartan caused a 28% decrezse in body
exposure (as measured by AUC, ) to hydrochlorthiazide and a 26% decrease in C,, of
HCTZ. HCTZ did not affect the pharmacokinetic parameters of valsartan.

Furnsemide: Co-administration of valsartan and furosemide caused a decrease in mean C_, of
furosemide (by 37%), mean exposure to furosemide(AUC,,,, by 28%), and the mean
percentage of dose excreted as unchanged furosemide (Ae, 4, by 20%) relative to when
furosemide was given alone. Co-administration of valsartan and furosemide did not affect the
pharmacokinetic parameters of valsartan. The pharmacodynamic response (decrease in systolic
blood pressure) following co-administration of valsartan and furosemide was greaser than the
response following administration of either drug alone. This effect was approximately
additive,
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Amlndipine: Co-administration of valsartan did not affect the pharmacokinetics of amlodipine
and neither did amlodipine have any effect on PK parameters of valsartan.

Atenolol: No pharmacokinetic interaction was observed when valsartan and atenolol were co-
administered. The response (decrease in supine resting systolic ard diastolic blood pressure) to
the combined therapy of valsartan and atenolol was larger than the response to each drug alone
during the first 8 hours post-dosing. Valsartan in combination with atenolol did not lower
heart rate more than atenolol alone. '

Digoxin: Co-administration of digoxin and valsartan did not affect the pharmacokinetic
parameters of valsartan. Valsartan and digoxin co-administration did not affect the mean C_,
and T, values for digoxin relative to when digoxin was administered alone. The effect of
co-administration of these drugs on the extent of body exposure to digoxin could not be
determined with high certainty.

Warfarin: Co-administration of valsartan and warfarin had no effect on the pharmacokinetic
parameters of valsartan. Pharmacokinetic parameters of warfarin were not determined in this
study. Valsartan did not affect the anti-coagulant properties of warfarin.

Cimetidine: Administration of valsartan an hour after ingestion of cimetidine did not affect the
PK parameters of cimetidine. Cimetidine pre-administration caused a 17% increase in AUC of
valsartan and a 49% increase in C_,, relative to when valsartan was given alone. Thus,
cimetidine appears to increase the rate of absorption of valsartan.

Indomethacin: Co-administration of valsartan and indomethacin did not affect either drug's
pharmacokinetic parameters.

Potassinm Sparing Diuretics: Concomitant use of potassium-sparing diuretics, potassium
supplements, or salt substitutes that contain potassium may lead to hyperkalemia.

CYP 450 Interactions: The effect of inhibitors and inducers of CYP 450 or other drug
systems on the elimination of valsartan is unknown. Therefore, blood pressure should be
monitored when patients initiate corcomitant drug therapy. The effect of valsartan on
CYPF 450 enzymes has not been examined. :
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DRUG Diovan® (Valsartan)
CHEMISTRY Valsartan (CGP 48933) is (S)-N-valeryl-N-[[2'-(1H-tetrazol-5-yl)biphenyl-4-
yllmethyl]-valine. It contains two acidic functions and includes one asymmetric center. CGP
48933 is free diacid, hydrophilic and the pure S-enantiomer. The corresponding (R)-enantiomer,
which is less active in biological tests, is known as CGP 49309,

Structural Formula
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FORMULATION Cap.ules for oral administration containing 80 or 160 mg of valsartan
(inactive ingredients: cellulose compounds, crospovidone, gelatin, iron oxides, magnesium
stearate, povidone, sodium laury! sulfate and titanium dioxide).
PHARMACOLOGICAL CLASS Angiotensin II receptor antagonist

PROPOSED INDICATION Hypertension

PROPOSED DOSAGE REGIMEN 80 mg once daily in most patients. The maximum
recommended dose is 160 mg once daily
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INTRODUCTION

The renin-angiotensin-aldosterone system (RAAS) is an important regulatory element in the
maintenance of cardiovascular homeostasis, sodium and water balance in normal and hypertensive
subjects. The peripheral manifestations of hypertension and chronic congestive heart failure can be
attributed to the compensatory activity of this hormonal system. The active hormone of this
system is angiotensin II (AII), an octapeptide. It is one of the most potent vasoconstrictor agents
known. Angiotensin II is formed by the action of angiotensin converting enzyme (ACE) on
Angiotensin I. Angiotensin II binds to AT, receptors in vascular smooth muscle, sympathetic
prejunctional nerve endings, adrenal gland, and the distal renal tubule. This results in vascular
smooth muscle constriction, catecholamine release, aldosterone formation and renal sodium
absorption. These actions, mediated at the level of the AT, receptor, result in increased vascular
resistance and intravascular volume, thereby precipitating high blood pressure.

The pressor activity of angiotensin II can be inhibited by preventing its formation (by inhibiting
renin or ACE) or by blocking the receptors to which it binds. Recently, an array of subtype-
specific receptor antagonists, primarily nonpeptides, has been used to unravel the pharmacological
mechanisms of the angiotensin I receptors. Two major subtypes (AT, and AT,) of angiotensin T
receptors have been recognized using subtype-specific antagonists.

The subject of this review, CGP 48933 (Valsartan), is an orally active, competitive, non-peptidic,
potent specific antagonist of angiotensin II at the AT, receptor subtype. The sponsor's NDA
contains extensive preclinical data supporting this classification.
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1. PHARMACODYNAMICS

1.1. Studies Related to Proposed Therapeutic Indication

1.1.1. In Vitro:

1.1.1.1. Receptor Specific Studies

CGP 48933 was shown to bind with high affinity to the AT, angiotensin I receptor in human
adrenal cortex (K;, 1.87nM), rat aortic smooth muscle cells (IC,,, 8.94 nM; K,, 7.33 nM) and rat
adrenal glomerulosa (IC,,, 5.5 nM) and with slightly lower affinity to dog aorta (IC,,, 56 nM) and
to dog adrenal glomerulosa (IC, 126 nM). This indicates that a species difference may exist in
the binding affinity of CGP 48933 to AT, receptors. The affinity of CGP 48933 for the AT,
receptor (hurnan uterus) was more than 10,000 times lower than for the AT, receptor. CGP
48933 was also evaluated for binding affinity at various neurotransmitter receptor sites and for
calcium channel binding site affinity. Test compound at a concentration of 10 uM, exhibited
marginal effects on a,-adrenergic (15% inhibition) and histamine, (18% inhibition) receptors. No
or negligible interactions were observed at other receptor sites studied.

1.1.1.2. Swydies in Isolated Tissues

Angiotensin II-induced contractions in isolated rabbit aortic rings were inhibited in a
concentration-dependent manner by CGP 48933 (0.3, 1, 3 and :0 nM, Fig. 1). The threshold dose
was 0.3 nM and a maximum inhibition of
angiotensin II-induced contractions was
obtained with 3 nM CGP 48933. The
concentration of 10 nM abolished
completely the effects of angiotensin Il and
the calculated IC,, was 1.4 nM. However, it
is not clear from the report whether the

B antagonism was competitive in nature. At a
§ concentration 1500-fold higher than the IC,,
¥ value, CGP 48933 did not affect
contractions induced by norepinephrine,
serotonin or KCl, demonstrating that CGP
48933 is a sclective antagonist of

TOF«4NanNn wo @9

[ FUTIY TR
R .+ v a2 : ! th
Fig. 1: Effects of CGP 48933 on contractions induced by 2nBiotensin Il for the vascular AIl receptor.

angiotensin-11 and noradrenaline (NA) in rabbit aortic rings. NO agonistic effects were observed up to a
tested concentration of 2 pM.

In another study, the effects of antihypertensive therapy on the endothelial dysfunction in
hypertension were investigated in SHR vascular beds. Ar‘mals were treatec’ for 8 weeks with
CGP 48933, the calcium channel blocker nifedipine, or the ACE inhibitor benazepril (each 10
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mg/kg/day, p.o.). All forms of therapy inhibited the systolic b.p. to a coraparable degree (18-33
mm Hg) and reduced, but did not normalise. medial hypertrophy in SHR. At the end of 8 weeks,
mesenteric resistance arteries were perfused. The inhibition of norepinephrine-induced contraction
by endothelin-1 that was lost in SHR was restored by CGP 48933 or nifedipine, but not by
benazepril, to levels comparable to WKY rats. In addition, left anterior descending coronary
artery ring segments removed from the same animals showed increased endothelial-dependent
relaxations in response to acetylcholine but no changes in the contractile response to serotonin or
in degree of relaxation induced by the nitric oxide donor, 3-morpholino-sydnonimine. Thus, these
two studies suggest that antihypertensive therapy with CGP 48933 appears to improve vascu,ar
endothelial responsiveness so as to facilitate Jocal blood flow to vital organs.

The effect of CGP 48933 on angiotensin II-stimulated aldosterone production was investigated in
dispersed bovine adrenal glomerulosa cells. CGP 48933 (300 nM) shifted the angiotensin I

™ o _ concentration (0.01 nM to I pM) response
] curve to the right. The calculated EC,, and
pA, values were 49 nM and 8.41,
respectively. CGP 48933 reduced
angiotensin II-stimulated aldosterone
production to near ccatrol values (Fig. 2).
In contrast, CGP 48933 did not reduce
potassium-mediated aldosterone

4 production.

Aldorterens releaned
% 8! mazimal respangs
[ ]
1

L [
WALL e Angiosssain 11 oy

Fig. 2: Effect of CGP 48933 (300 nM) on angiotensin I- CGP 48933 was evaluated for its agonist

induced aldosterone production within & relevant and aCt‘iViﬁes' il any, on_guineapig ileum and
narrow antagonist sensitive A-l concentration range. atria. In both experiments CGP 48933 was

Shaded bars represent A-ll alone. Hatched bars Al with tested in concentrations ranging from 0.023
added CGP 48933. Data represent the mean = SEM in % to 230 uM. At concentrations of 23 and
of maximal A-Il response_of four different bovine adrenal 230 uM, CGP 48933 exerted mar ginal
glomerulosa celi preparations. . - "
reductions in both the rate of contraction in
the spontancously beating right atria and the force of contraction in the electrically stimulated left
atria. In the guinea pig ileum, the compound did not induce contractions at any of the tested
concentrations.

The potency of CGP 49309, the R-enantiomer of CGP 48933 was investigated. CGP 49309 binds
to AT, receptors in cultured smooth muscle cells (species and type not given in the report) with
an IC,, of 0.45 uM, which is approximately 1000-fold less than for CGP 48933, which has an IC,,
of 9 nM. Similarly, in rabbit aortic ring, CGP 49309 inhibited angiotensin II-induced contractions
with an ICy, of 0.1 yM, which is approximately 100-fold greater than the IC,, value of 1.4 nM
documented for CGP 48933. Thus, CGP 49309 is considerably weaker than CGP 48933,
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1.1.2. In Vivo:

1.1.2.1. Studies in Rats

Normotensive Rats: The ability of CGP 48933 to selectively antagonise All-induced (0.4 ug/kg,
i.v. bolus) pressor response was measured in pithed animals following oral (3 and 10 mg/kg)
administration.

CGP 48933 at a dose of 3 mg/kg (Table 1) did not affect basal b.p. or pressor responses induced
by electrical stimulation of the sympathetic outflow (40 mA, 1 msec, 1 Hz for 10 sec) and by
norepinephrine (0.4 pg/kg, i.v.). However, pressor responses to angiotensin II were significantly
inhibited after CGP 42933 (by 53%) as compared to control rats. At a dose of 10 mg/kg (Table
2}, CGP 48933 reduced basal b.p. values (by 29%), the response to angiotensin II (by 87%), and
the pressor response to electrical stimulation (by 43%), but not the response to norepinephrine .
In the same preparation, its enantiomer CGP 49309, inhibited angiotensin II-induced pressor
response by 5%. This indicates that CGP 48933 is a potent, selective and orally active antagonist
of angiotensin II at the vascular receptor.

TABLE1
EFFECTS OF ORAL ADMINISTRATION OF 3 MG CCP 48933/KG ON INITIAL BLOOD PRESSURE AND ON

PRESSOR RESPONSES INDUCED BY ANGIOTENSIN-II (A-Il), ELECTRICAL STIMULATION OF THE
SYMPATHETIC OUTFLOW (E.S.) AND NORADRENALINE (NA) IN THE PITHED RAT. *=P <001

Initial values Pressor responses (mmHg,, delta values)
b.p. mm Hg
A-1 ES. NA
Controls, n=11 566+£22 771248 44.1 247 693+24
CGP 48933 56.3£20 36.1 £3.2* 473254 M.1£30

3 mg/kg p.c., n=7

TABLE 2
EFFECTS OF ORAL ADMINISTRATION OF 10 MG CGP 48933/KG ON INITIAL BLOOD PRESSURE AND ON
PRESSOR RESPONSES INDUCED BY ANGIOTENSIN-II (A-11), ELECTRICAL STIMULATION OF THE
SYMPATHETIC OUTFLOW (E.S.) AND NORADRENALINE (NA) IN THE PITHED RAT. *= P < 0.01

Initial values Pressor responses (mmHg, Aelta values)
BP, mmHg
A-ll ES. NA
Controls, n=8 641253 764 £5.7 516250 67.5+59
CGP 48 933 455+ 4.0°* 10232 295x6.2 548183

10 mg/kg p.o.. n=6
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In other studies, angiotensin Il-induced (1 pg/ky/min, i.p.) fibroblast proliferation and myocyte
necrosis in the rat was prevented by CGP 48933 (1 pg/kg/min, i.p.) but not by the AT, receptor
antagonist PD 123319. Thus, it is concluded that these cardiotoxic effects of angiotensin IT are
directly or indirectly mediated by the AT, receptor subtype.

Renal hypertensive Rats: The dose-response effects of CGP 48933, administered intravenously
(Fig 3) or orally (Fig. 4), on b.p. and heart rate were studied in the 2 kidney, 1 clip renal
hypertensive rat. Renin-dependent hypertension was established in male rats by constriction of one
renal artery. In those animals administered CGP 48933 orally, systolic b.p. and heart rate were
measured before and 2, 4, 24, 48 and 72 hr after administration indirectly in the tail arteries with
an inflatable cuff and a piezoelectric detector attached to a pen recorder. A second set of animals
were catheterized for blood pressure and heart rate recording, and for intravenous administration
of drug. Rats remained conscious throughout the study period, were restrained for oral and
unrestrained for i.v. experiments. Only rats with systolic b.p. higher than 220 mm Hg were used.
The decrease in b.p. after either oral or i.v. administration of CGP 48933 was dose-dependent.
The threshold dose for lowering b.p. was approximately 0.03 mg/kg, i.v. and between 1 and 3
mg/kg, orally, With the i.v. administration (0.01-10 mg/kg, single bolus), the peak hypotensive
effect was observed at 10 min and was followed by a recovery towards initial values. This was
slowly followed by a secondary prolonged fall in b.p., taking an hour to develop into a maximum
effect and then persisting for up to 24 hours (Fig.3). Meanwhiie, there was a transient increase in
heart rate in the first 30 min after injection that was not dose-dependent. The transient recovery of
b.p. and increase in heart rate observed after i.v. administration of CGP 48933 was blocked by
pretreatment with propranolol (1 mg/kg, i.v., administered 30 min before an i.v. bolus injection of
CGP 48933). The maximum effect induced by test compound was similar to thai induced by the
ACE inhibitor, enalaprilat (3 mg/kg, i.v.). CGP 48933 at an i.v. dose of 1 mg/kg and an oral dose
of 10 mg/kg induced maximum hypotensive responses.

With singie oral administration, peak effect developed after about 4 h and persisted for more than
24 hr (Fig. 4). No significant changes in heart rate were observed. Repeated administration did
not reveal any signs of tolerance or accumulation. The ratio between the blood pressure decreases
after i.v. andoral administration indicates a functional oral bioavailability of approximately 10%.

In a rat model of renal hypertension (induced in Wistar rats by clipping the left renal artery) and
pressure overload, CGP 48933 (3 and 10 mg/kg/day for 12 weeks, i.p.) induced regression of Jeft
ventricular hypertrophy, prevented progressive LV chamber dilation and normalized the LV
systolic wall stress as monitored using magnetic resonance imaging in vivo. The results suggest
that AT, blockade was equally effective in terms of regression of LV hypertrophy as well as
improvement in LV function.
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Spontancously Hypertensive Rats: Administration of either CGF 48935 (2 mg/kg, p.o.) or the
diuretic hydrochlorothiazide (10 mg/kg, p.o.) alone to SHR resulted in a similar, moderate
decrease in b.p. The combination of the two drugs was clearly more effective. The effect on b.p.
was additive.

In other studies, prolonged administration of CGP 48933 at 10 mg/kg/day fo: 27 days in SHR or
for 13 weeks in normotensive rats and marmos~*= up to a dose of 600 mg/kg/day did not affect
cither the K;, or the Bmax in several tissues examined. This suggests that desensitization of the
angiotensin II receptor during chronic treatmen: is unlikely to occur. However, slight elevations in
both plasma creatinine and urea were observed in marmosets and rats after four weeks of dosing
which was likely a consequence of the degree of blood pressure reduction in these normotensive
animals.

Nonmnal and Sodium-depleted Rats: This study investigated the effects of acute blockade of the
RAAS with CGP 48933 on plasma renin, angiotensin, and aldosterone levels in rats in normal

sodium balance as well as in sodium-depleted conditions.

Two sets of experiments were conducted. In the first, male rats were depleted of sodium by
dietary salt restriction over a period of two weeks and then treated orally with vehicle, or with
CGP 48933 in a single dose of 10 mg/kg, a dose producing a maximal lowering of b.p. (see
above). Blood was collected from separate groups of anesthetized animals before and 4, 6, 24,
and 72 hours after treatment. In the second study, both sodium-unrestricted (sodium normal
balance) and sodium-depleted rats {two groups) were used. Both sets of animals were surgically
instrumented for recording b.p. and to infuse angiotensin H (0.1 pg/min, i.v. for 30 min). At time
0, angiotensin IT was infused and blood was withdrawn at the end of infusion for aldosterone
determination. The rats were treated orally with CGP 48933 (10 mg/kg), or vehicle. Angiotensin
II infusion was repeated 3.5, 5.5 and 23.5 hr after treatment, and blood was withdrawn at the end
of the infusion (4, 6 and 24 hr).

CGP 48933 per se in sodium restricted rats significantly increased both angiotensin II and renin
levels 4, 6 and 24 hr after treatment. The 4- and 6-hr levels were significantly greater than the 24-
and 72-hr levels (Fig. 5). CGP 48933 per se further elevated plasma concentrations of aldosterone
in salt depleted rats, which had been elevated more than 10-fold compared to animals on a
normal-sodium diet (Fig. 6). In normal rats, CGP 48933 blocked the rise in plasma aldosterone
concentrations induced by the challenge dose of angiotensin II at 4 and 6 fir after treatment. At 24
hr after treatment, the plasma level of aldosterone was reduced by 27% and was no longer
significantly different from vehicle controi (Fig.6). However, the angiotensin II-stimulated
aldosterone release in sodium-restricted rats was totally blocked 4 hr after treatment with CGP
48933. At 24 hr, aldosterone ielease was still inhibited by 70% in comparizon with the control
group (Fig.7). The data from these two studies suggest that low-sodium-indvced aldosterone
release is not mediated via the angiotensin II adrenal receptor and that factors other than
angiotensin II are important in controlling aldosterone secretion.
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In both sodium-restricted
and unrestricted rats, CGp
48933 (10 mg/kg, p.o.) per
se produced a decrease in
b.p. of approximately 15 mm
Hg. This effect was
maintained over 24 hr. This
dose also blocked the
pressor response to
angiotensin I up to 6 hr and
showed a partia) recovery
after 24 hr (Fig. 8). In
résume, CGP 48933
effectively blocks the
angiotensin II receptor on
the renin-producing cells,
thereby inhibiting the
negative feedback regulation
of angiotensin IJ.
Consequently, the levels of
angiotensin II- but not low-
by CGP 48933,
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Fig. 8: Angiotensin Il was infused for 30 min before blood collection at 4, 6 and 24 hr in low salt conscious rats.

1.1.2.2. Studies in Dogs

Sodium-depleted Dogs: The objective of this study was *~ determine if CGP 48933, by blocking
angiotensin II receptors, could lower b.p. in the sodiur.  zpleted conscious dog.

Male mongrel and beagle dogs were maintained on a low sodium diet with free access to tap
water for at least 7 days and, 24 hr prior to experiment, received an intramuscular injection of 1
mg/kg furosemide to enhance the level of sodium depletion. Each animal was trained over a
period of several weeks to remain quietly for a 90 min period in the recumbent position with each
limb loosely secured with leather straps to a comer of the table. On the day of experiment, the
right upper limb was used to insert a 10 gauge needle into the lumen of the femoral artery for the
purpose of recording b.p. and heart rate, and to collect blood samples. CGP 48933 or vehicle was
administered intravenously through a 23 gauge needle inserted into the Jumen of the cephalic vein
of the right upper forelimb. All needles with syringes were secured to the forelimbs with adhesive
tape.

Blood pressure and heart rate were allowed to stabilize for a 10 min period. CGP 48933 (3
mg/kg) or vehicle was injected and the parameters were monitored continuously. Enalaprilat (0.4
mg/kg) or saline (} ml/kg) was injected 60 min after injection of the CGP 48933 and b.p. and
heart rate were determined for the following 15 min period. Blood (5 ml) for the measurement of
plasma concentrations of angiotensin IT was collected from the arterial catheter immediately
before and again 15 and 60 min after injection of the CGP 48933 or vehicle.
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Renal Hypertensive Dogs: The left renal artery of male beagle dogs was constricted by a silver
clip so that the blood flow was reduced to approximately 30-40% of the original flow (2-kidneys
I-clip). The blood pressure was measured from the chronically cannulated right femorai artery.
The dogs were used 2 weeks after the surgery in the conscious state. Drugs were given orally
cither once (10 and 30 mg/kg) or once a day for 10 days (30 mg/kg). Blood pressure and heart
rate were monitored just before the first drug treatment and on the 1st (5 hr), 2nd (0,5 hr), 3rd
(0, 5 hr), 7th (0, 5 hr), and 10th (0, 5 hr) days of administration and 1 and 2 days after the final

220 4

g

8

SystoHc Blood Pressure (mmHg)

=0 Control

b o Valsartan 10 mg/kg
=—1r— Valsarian 30 mg/kg
120 ¥ L— T T v y T S e e e
6 2 4 & B 10 12 W4 16 18 20 2 24
Time (he)
160 4
1504
- I
£ %
5140-
-4
§130~
2
o
'§120- .
o
e 110+
-
& —— ol
J Contr
100 —=&— Valsartan 10 mg/kg
~=fr= Valsartan 30 mg/kg
20 v v v —i—— v Yoy v r
0 2 4 6 5 0 12 14 16 18 20 2 24
Time (hr)

Fig. 10: Effect of CGP 48933 givea orally on systolic (top panel) and
mean b.p. (Botom panel) in renal hypertensive dogs. Values represent
mean + SE (n=4). % p <0.05, **p <0.01 significantly different from

controi (Dunnett’s test),

administration.

CGP 48933 at a single dose of
30 mg/kg, p.o. reduced mean
blood pressure from 139 + 3
mmHg before treatment o0 125 =
5 mmHg at 1hr, 117 + 5 mmHg
at 3hr, and 104 + 5 mmHg at Shr
after drug administration (Fig. 10
lower panel). The maximum
reduction of systolic blood
pressure from control value by
29 and 68 mmHg was observed
3 hr (peak effect) after
administration at 10 and 30
mg/kg, respectively (Fig. 10
upper panel). The drug had no
effect on heart rate. Under
repeated oral administration of
CGP 48933 (30 mg/kg/day for
10 days), the antihypertensive
effect on the first day was similar
to that of the single
administration (as above). The
antihypertensive effect lasted
throughout the drug
adminisiration period. There was
no rebound phenomenon after
withdrawl of the drug (measured
1 and 2 days after the final
administration).
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1.1.2.3. Study in the Sodinm-depleted Marmoset

The aim of the study was to determine the effects of CGP 48933 on mean arterial b.p. and heart
rate in conscicus, normotensive, sodium-depleted marmosets.

Marmosets of both sexes were fed a low sodium diet supplemented with fruit for 14 days. They
were pretreated with furosemide (5 mg/kg, i.m.) 18 hr before begining the experiment. Under
anesthesia, catheters were implanted in either a tail or femoral vein for injection of drug or vehicle
and in a femoral artery for b.p. measurement and were exicriorized at the tail. Animals were
allowed to recover for at least 20 hr before begining an experiment. On the day of the experiment,
animals were placed in restraining tubes for continuous measurement of b.p. and heart rate. They
had been previously trained to adapt to this procedure. After initial stabilization period of 1 hr,
CGP 48933 (0.03, 0.1, 0.3 or | mg/kg) was administered as a single bolus i.v. injection. Blood
pressure and heart rate were recorded up to 120 min, and after 24 hr, enalaprilat (ACE inhibitor, 3
mg/kg, i.v.) was given to measure the extent of recovery of b.p. fromn a dose of the test drug. In
another set of experiments, marmosets were adminstered test drug orally (0.03,0.1,0.3. 1 or 3
mg/kg) and b.p. was recorded up to 5 hr.

CGP 48933 in i.v. and p.o. doses of 0.1 mg/kg and above induced falis in b.p. The maximum
effect occurred within 10 min after i.v. and 2 hr after oral administration and the antihypertensive
effect persisted for up to 2 hr with i.v. (Fig. 11) and up to 5 hr with oral administration (Fig. 12).
A full response to the ACE inhibitor, enalaprilat, v/as observed 24 hr after administration of CGP
48933 in both dose regimens, indicating complete recovery of b.p. No consistent reflex
tachycardia was observed after i.v. or oral administration of CGP 48933. The results suggest that
CGP 48933 is hypotensive in sodium-depleted marmosets, is not as long acting as in the renal
hypertensive rat, but is longer acting than in sodium-depleted dogs.
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Fig. 11: Effect of CGP 48933 (i.v. administration) on blood pressure and héart rate in conscious sodium-
depleted marmosets.
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1.2. Other Studies

1.2.1. Cardiovascular Pharmacology

Effects of CGP 48933 on arterial pressure, sortic dP/dt,,,, ECG and respiratory function were
studied in anesthetized cats. All four animals survived cumulative intravenous injections (0.01-10
mg/kg) of CGP 48933. Doses 0.1 and 0.3 mg/kg caused marginal decreases in b.p., while 1 to 10
mg/kg resulted in slight step-wise decreases of about 10 mm Hg. Aortic dP/dt,,, showed marginal
and transient increases after 0.3 and | mg/kg, and slight increases after 3 and 10 mg/kg. Test
compound did not affect respiratory function, heart rate or the ECG pattern up to the highest
tested dose of 10 mg/kg.

1.2.2. Renal Pharmacology

Effects of CGP 48933 or. urine and electrolyte excretion were determined in conscious female
rats. Animals were given 3, 10, 30 or 100 mg/kg CGP 48933 (n=7 to 8 per dose) in 2 mlkg of a
0.5% aqueous solution of methylcellulase by gavage. Urinary volume, and the concentrations of
sodium, potassium and chloride were determined in urine collected over 2 three-hour periods. No
effect of CGP 48933 was observed on any of the parameters in the first three hour collection,
while in the subsequent three hours, a significant decrease in urine volume was observed (Table
4). In addition, distinct dose-related reducuons (30 and 50%) in sodium and chloridec excretion,
and slight decreases in potassium excretion, were noted after 30 and 100 mg/kg (Table 4).

JABLE 4

EFFECTS OF CGP 48933 ON URINE AND ELECTROLYTE EXCRETION (3-6 HR) IN THE RAT
Teeatmnent Dose — peg/kght ——— mlkg/hr

mg/kg Na* K* cr Urine
Control - 143+ 23 131x 16 136 £ 16 1.63£0.14
CGP 48933 3 131 £ 21 12429 108 £22 1.17+£0.18
CGP 48933 10 143 + 28 148 + 22 142+ 14 1.40 £ 0.15
CGP 48933 30 10018 99+17 9211 1.50£0.11
CGP 48933 100 AR R) 102+13 69+ 8 .89 £0.12"

Values given are means £ SEM. *: P < 0.05 versus controls; **: P < 0.01 versus controls

1.2.3. CNS Pharmacology

Global behavioral assessment: Groups of male mice were given CGP 48933 (in 0.5% methocel)
orally in doses of 1, 3, 10, 30, 100 or 300 mg/kg (n=4 per dose). All mice were continuously
observed for the occurrence of symptoms for first 30 min and again 1, 2, 4, 6 and 24 hr after drug
administration.

I

CGP 48932 did not induce any effect on the animal's spontaneous behavioral patterns. Further,
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none of the tested doses induced either convulsions or death during the observation period.

Potentiation of ethanol-induced narcosis: Narcosis is induced by high concentrations of alcohol
and by hypnotics such as barbiturates. Any drug that prolongs or shortens the process (e.g. sleep)
can be interpreted as a potential hypnotic/sedative or antihypnotic.

CGP 48933 dissolved in 0.5% methocel was administered to rats at oral doses of 1, 3, 10, 30 or
100 mg/kg (10 mice/dose) 2 hr prior to an i.p. injection of 45% ethyl alcohol (10 inlkg).
Sleeping-time was defined as the interval (in minutes) between the loss and recovery of the
righting reflex. Recovery was considered to be compiete if the rat was able to right itself three
times in succession after the initial righting reaction. CGP 48933 at any of the five doses tested
lacked significant effect on ethanol-induced narcosis. Thus CGP 48933 is devoid of sedative or
hypnotic potential.

Passive avoidance: Disturbance of cognitive processes, ¢.g. memory, tests the functional integrity
of the brain. Drugs that influence the central neural functions are likely to interfere with memory
processing. Drugs such as benzodiazepines, barbiturates and antiepileptics have memory
disturbing effects. In the present study the effect of CGP 48933 was studied on the memory or
'learned experience’ gained by rats ir short-term training.

The test, ‘one-trial dark avoidance', teaches mice to avoid entry into a dark box, which they
normally enter because of their innate motivation or preference for dark. By doing 50, they are
punished by means of a brief electric footshes' “““hen test is repeated 24 hr later, animals tend to
remain for a longer time outside the dark box ‘v~ .han entering the dark box. Thus an increase
in latency during re:ast reflects a conflict b=tz . ‘he inaate motivation and the learned
experience. Prolongation of the time spen! ¢ ..1de i« dark box was taken as a measure of
learning performance and comparisons of . stei.uon between controls and treated groups indicated
drug effects on retention performance. Rewenurn v:»5 .ested 3 days later under the identical
conditions.

Mice (sex not given, n=20 per dose and vehicle, respctively) were given CGP 48933 orally in
doses of 1, 3, 10, 30 or 100 mg/kg 2 hr before the training-trial. CGP 48933 did not negatively
interfere with learning. There were no sigrifican: ifferences between the treated and the control
groups.

Rota-rod test: In this test, animals are forced to keep their balance for a given period of time on a
rotating cylinder. This requires functional integrity of diverse CNS centers and thus any signs of
deteriorating performancc may be indicati-: of interference with motor coordination, muscle
relaxation and/or perceptioi:.

Male rats were trained before the study to stz; on the rotating (at a speed of 11 rpm) cylinder for
300 sec. CGP 48933 dissolved in 0.5% methocel was administered orally at dosages of 1, 3, 10,
30, 100 or 300 mg/kg (n=8 per dose). Controls received vehicle. Performances were assessed
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repeatedly O, 1, 2, 4, 8 and 24 hr after administration of the drug or vehicle. All animals remained
on the cylinder for the entire 300 sec and thus CGP 48933 had no significant influence on
endurance time at any of the measurements.

Water copsumption: Angiotensin II receptors (mainly AT)) in the brain control water balance by
increasing fluid-intake. Experimentally it has been demonstrated that water-intake increases in
animals after intracercbroventricular or systemic administration of angiotensin II and this is
blocked by angiotensin II antagonists. The present study was designed to study whether CGP
48933 affects spontaneous water-intake in rats.

CGP 48933 was administered in dosages of 1, 10, 30, 100 or 300 mg/kg to groups of 6 male rats
per dose. Each rat's water consumption was recorded 1, 2, 3, 4, 12 and 24 hr after administration.
Results indicated that CGP 48933 did not significantly affect water consumption at any of the
doses tested.

Motility test: Stimulants increase and sedatives decrease motility. Two parameters that contribute
to overall motility in rodents are locomotor activity (horizontal dislocations) and rearing (vertical
movements). CGP 48933 was administered orally to male rats at dosages of 1, 3, 10, 30 or 100
mg/kg (n=8 per dose) one hour before the animals were placed into a transparent box. The
frequencies of Lorizontal and vertical movements were recorded for the next 60 min. Comparison
between drug-treated groups and controls indicated that CGP 48933 was devoid of any notable
effects in this test.

1.2.4. Effect on Intraocular Pressure in a Rabbit Glaucoma Model

The study was designed to investigate the intraocular pressure-lowering effect of topically applied
CGP 48933 in the glucose-induced transient hypertensive rabbit.

New Zealand white rabbits of both sexes were screened for any abnormal eye defects and grouped
as follows:

Group 1: CGP 48933 at a 2% concentration in right eye/saline in left eye, n=6
Group 2: CGP 48933 at a 0.5% concentration in right eye/saline in left eye, n=6
Group 3: Physiological saline bilaterally (control), n=6

The right eye was treated with CGP 48933, the left with vehicle (saline) solution. Animals were
dosed twice, two hours and one hour prior to start (0 min) of an i.v. glucose infusion (20 mg/kg,
for 10 min).

During the transient induced ocular hypertension, there were significant differences after 10, 20
and 40 minutes between treated versus contralateral and treated versus control eyes reflecting an
antihypertensive action of CGP 48933. The reduction in percent and the statistical significance of
the respective differences are shown in table 5. The 2% solution was slightly more effective than
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the 0.5% solution. The results show a marked efficacy in lowering intraocular pressure in the
glucose-loaded rabbit glaucoma model during the transient ocular hypertension, but not in the
normotensive ribbit eye (before glucose infusion). No eye irritation was observed after instillation
of the solutions but CGP 48933 resulted in a dose-related miosis; pupillary diameter decreased
from 6 to 3.5 mm with 2% and 6 to 4 mm with 0.5% solutions.

JABLES
INTRAOCULAR PRESSURE LOWERING EFFECT OF CGP 48933 IN THE GLUCOSE-LOADED RABBIT
OCULAR HYPERTENSIVE GLAUCOMA MODEL.

Decrease in IOP (%)
Vs Contralateral eye Vs Saline control
Time Point {min) Time point (min)
10 20 40 10 20 40
CGP 48933 2% 176 137 96 166 138 -19
CGP 48933 0.5% 149 78 5.1 128 07 -88

Saline contro! 0.0 -0.7 -33
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2. PHARMACOKINETICS
2.1. Single Oral and Intravenous Administration of CGP 48933 in Rats (Report #B15/1992)

This non GLP study was conducted by the division of Pharmacological Chemistry, Pharma-
Research and Development of Ciba-Geigy Ltd., CH-4002, Basle, Switzerland between September
25 and November 15, 1990. The aim of the study was to obtain information on the
pharmacokinetics of CGP 48933 after single oral and intravenous administration to random bred
pedigree albino rats (Tif:RAIf, SPF) and to compare different formulations.

Four different formulations of CGP 48933 (batch #6) were prepared and administered either
intravenously (1 mg/kg) or orally (10, 100 or 600 mg/kg) to groups of fasted rats as given in
Table 2.1.1. The animals weighed between 130 and 253 g. Plasma levels of CGP 48933 were
analysed from blood samples collected by retro-orbital puncture under ar.asthesia at S and 15 min
(i.v. study only), 0.5, 1, 2, 4, 8 and 24 hr (both i.v. and dral studies) postdose. It should be noted
that 2 to 4 animals (male and female combined) were used per dose and the same animal served as
a blood donor at 6-8 different time points.

JABLE21.1,
FORMULATION DOSE AND MODE OF ADMINISTRATION OF CGP 48933 IN RATS

Experi- Species Sex Formulation Dose  Mode of
ment No, [mg/kg] administration
1 “tat M Solution in phosphate buffer pH 7 1 iv

M Solution in phosphate buffer pH 7 10 p.o.
2 Rat M/F 1% Suspension phosphate buffered pH 7 Klucel 100 p.o.
2 Rat MF 6% Suspension in 0.5% aqueous Kiucel 600 p.o.
2 Rat M/F 6% Solution in NaOH (0.25M) 600 p.o.

CGP 48933 was rapidly absorbed (t,,, 0.5-1 hr) following oral administration at doses of 10 and
100 mg/kg, and plasma concentrations had returned to baseline values within 24 hr post-dosing.
At the highest dose (600 mg/kg), CGP 48933 was absorbed rather slowly (t,,, 1-8 hr) and plasma
concentrations had not returned to baseline values at the end of sampling period. An extremely
high variability was observed in the plasma concentrations of CGP 48933 due to a small number
of observations. The estimated absolute bioavailability of CGP 48933 given as a solution at pH7
in phosphate buffer was 73%. No difference in systemic bioavailability of CGP 48933 was
observed between a dosc of 600 mg/kg CGP 48933 given as a suspension in 0.5% Klucel and the
same drse given as a solution in 0.25M NaOH (Table 2.1.2).
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IABLE 212,
PHARMACOKINETIC PARAMETERS OF CGP 48933 DETERMINED IN THE RAT

Exp. Animal Sex Formulation Dose Route AUC* Cmax® tmax

No. No. (mg/kg] [a]

1 mean M  Solution in phosphate buffer pH 7 1 iv 2.1 9.2 -
n=2to4

1 mean M Solution in phosphate buffer pH 7 10 p.o. 153 55 0.5
n=2tc4

2 154 M 1% suspension phosp bufr pH 7 Kiucel 100 p.o. 7147 5914 0.5
155 M 1% suspension phosp bufr pH 7 Kiucel 10¢  po. 1526 359 05
159 F 1% suspension phosp buft pH 7 Klucel 100 p.o. 2316 330 20
160 F 1% suspension phosp bufr pH 7 Klucel 100 p.o. 1623 180 0.5
161 M 6% suspension in 0.5% aqueous Kiucel 600 p.o. 6181 380 80
166 F 6% suspension in 0.5% aqueous Kluce} 600 p.o. 5134 32¢ 1.0
152 M 6% Solution in NaOH (0.25M) 600  po. 6396 828 05
167 F 6% Solution in NaOH (0.25M) 60C p.o. 7706 3526 0.5

a: h.umol/l, b: umol/l
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2.2. Single Oral and Intravenous Administration of CGP 48933 in Marmosets (Callithrix
Jacchus) (Report # B15/1992)

This non GLP study was conducted by the division of Pharmacological Chemistry, Pharma-
Research and Development of Ciba-Geigy Ltd., CH-4002, Basle, Switzerland from December 6
to 12, 1990. The aim of the study was to obtain information on the pharmacokinetics of CGP
48933 after single oral and intravenous administration to marmosets and to compare different
formulations.

Three different formulations of CCP 48933 (batch #6) were prepared and administered either
intravenously (I mg/kz, holus) or orally (100 or 60" mg/kg) to groups of non-fasted marmosets.
The animals weiglied beiween 295 and 482 g, Plas..  evels of CGP 48933 were analysed from
blood samples collected from the femoral vein in conscious state at 5 and 15 min (i.v. study only),
0.5, 1, 2, 4 (both oral ani i.v.), 8 and 24 hr (oral only) postdose.

CGP 48933 vvas rapidly abrorbed following oral administraticn in both male and female
marmosets at doses of 100 m:g/kg and in males at 600 mg/kg with t,. about 2 hr. Female
marmosets dosed with G0 iug’kg displayed a later t_, (8 hr)(Table 2.2.1). Plasma concentrations
of CGP 48933 had returned to baseline values within 24 hr postdosing in all groups. The increase
in AUC between the doses of 100 mg/kg and 600 mg/kg was dose dependent but less than dose
proportional; lack of adequate number of animals (n=2/sex/dose) or individual animal data in the
report precludes further interpretation of the results. The estimated absolute bioavailability of
CGP 48933 (based on the AUC arter oral and i.v. administration) was similar at 100 and 600
mg/kg, about 3% in males and 9.5% in femaies.

TABLE22.1L

PHARMACOKINETIC PARAMETERS OF CGP 48933 DETERMINED IN MARMOSETS
Animal Sex Formulation Dose Route AUC' Cmax" tmar
No. [mg/kg) [h]
mean M 0.04% Solution phosphate buffer pH 7 1 iv 134 182 -
n=2to 4
mean F 0.04% Solution phosphate buffer pH 7 1 iv 8.5 191 -
n=2104
mean M 2% Saspension in 0.5% aqueous Klucel 100 p.o. 46 110 2
n=2to4
mean F 2% Suspension in 0.5% aqueous Klucel 100 p.o. 78.9 104 2
n=2104
mean M 12% Suspensicn in 0.5% aqueous Kluce| 600 p.o. 2058 465 2
n=2t04
mean F 12% Suspension in 0.5% aqueous Klucel 600 p.o. 4931 384 8
n=2 (o0 4

a: h.umol/l, b: pmoltt
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2.3. Absorption and Disposition of “C-labelled Ct.. " 3933 in Rats and Marmosets (Report
#DM 3/1992, Study Protocol T91-7032)

This non GLP study was conducted by the division of Preclinical Safety/Drug Metabolism,
Pharma-Research and Development of Ciba-Geigy Ltd., CH-4002, Basle, Switzerland from
October 1991 to February 1992. The aim of the study was to investigate the absorption and
disposition of "“C-labelled CGP 48933 in male rats and male marmosets.

Solutions of [*“CICGP 48933 (batch #M0-20.8B and MO-20.8B-2) were prepared in phosphate
buffer pH 7 (0.07 mol/l). The drug was administered at a dose of I mg/kg intraveuously as a bolus
injection in: o tail vein of rat and femoral vein of marmoset. It was also administered orally (by
gavage) at a dose of 3 mg/kg for male rat (random bred pedigree albino rats Tif:RAIf, SPF) and }
mg/kg for male marmoset (Callithrix jacchus) The rats were 6-9 weeks old and weighed 195-
280 g, while marmosets weighed 200-400 g. It is not clear from the report whether the animals
were fasted b=fore and during drug administration.

For the kinetic experiments, blood samples were collected from the retroorbital plexus of rat at 0
(orally dosed animals only), 0.08 (i.v. cnly), 0.25, 0.5, 1, 2, 4, 8, 24 (both i.v. and oral), 48 and 72
hr (oral only) after dosing. All dosed rats served as donors of blood at all time points
(n=3/route/tirie point). In case of marmosets, bloud was collected from the femoral vein at 0
(orally dosed animals only), 0.17 (i.v. only), 0.5, 1, 2, 4, 8, 24 and 48 hr (both i.v. and oral) after
dosing and each marmoset served as donor at only four time points (n=4/route but 2/time point).

For the excretion experiments, urine was quantitatively collected on ice up to 96 and 168 hr
postdose for marmosets (n=3) and rats (n=3), respectively; fractions were changed after 8 and 24
hr and thereafter daily. Feces were guantitatively collected daily for the same duration. In bile duct
cannulated rats (n=5/route), bile was quantitatively collected on ice from conscious animals for
time intervals of 0-2, 2-4, 4-6, 6-8, 8-12, 12-24 and 24-48 hr after i.v. or oral administration of
CGP 48933. Urine and feces were collected from the same animals up to 24 hr; fractions were
changed after 8, 24 and 48 hr. For distribution studies, the rats (n=3/route) were killed under
anesthesia and selected organs and tissues obtained by dissection were subjected to radiometry
(n=3).

Results

Kinetics: The concentrations of radioactivity in both blood and plasma started to decline rapidly in
a multiexponential manner after intravenous administration of 1 mg/kg *C-CGP 48933 1o rats.
The drep reached to a low level by 8 hr and radioactivity was no longer detectable in any of the
animals at 24 hr postdose (Table 2.3.1). With oral administration, the concentrations of
radioactivity reached peak in about 15 minutes and started to decline thereafter in a
multiexponential manner (Table 2.3.2). The concentration-time profile suggested that the
absorption was prolonged. The concentrations of radioactivity were below the level of detection
at 24, 48 and 72 hr. In marmosets, the rate of decline of the radioactivity in blood and plasma
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TABLE 2.3.1.: Concentrations of radicaclive subsiances in blood and plasma of mule rals afier
intravenous administration of 1 mg/kg HC.1aheled CGP 48 933,

---------------------------- o b e e

e - - -

}_ 14c-Conc¢nr.ratiou cxprund in pmol/g :
{ { It R §
: Time = : in blood = in "plasma =
: (h] §{ RA4 | RAS | RA6 | Mean | RAL | RAS | Mﬁlnem{
I | ! I I 1 | l |
| .08 2893 3889 | 6158 | 4210 || 5592 | 7610 128501 8684 |
| .25) 849 1458 | 1701 (| 1336 | 31597 | 145801 3324 | 2126 |
i 501 442 778 | 858 | 693 | 781 | 3019P| 1606 | 1802 |
| 1.001 237 375 ) &78 1 363 |1 424 | 694 835 | 651 |
| 2.00f 251 | 137 1| 250 1| 226 [I 407 | 227 497 | 377 |
i 4.001% 70 §8 | 152 1 94 |1 1108 | g 254 | 150 1|
| 8.001 12 S0 1 33 | az i 16 | 8s 55 | 52 |
: 24.00]) NS NS | NS | 0 B NS | NS NS | 0 :
|ADCc®  f 1473 | 2064 | 2782 | 2105 I{ 2516 | 4060 1 5076 1 3884 1|

+*
a : [(pmollg).h],oos 24hours

b : the samples weres most likely axchanged
NS: not significant

TABLE 2.3.2.: Concentrations of radioactive substances in blood and plasma of male rats after
peroral administration of 3 mg/kg '‘C-labeied CGP 48 933,

W S S S S o A op e D AL BN GRS AN AN SR SR A A e T E X YL NN X R LR R R Ll R -

i uc-chcontration expressed in pnollq

{
— |
: Time : in Elood {: in plasma :
= (b] | RA1Q0l RALl] RAI2| Mear || RALO0| HA1ll| RA12| Mean :
! | | { { il | | | |
! 0.00] NS | NS | NS | 0.011 NS | NS | NS | 0.0]
( .25 1766 | 2439 | 1620 | 1942 1 3368 | 4229 | 2684 | 3427 |
| L5001 1732 | 2024 | 1106 | 1621 1 3317 | 3408 | 1580 [ 2902 |
I 1.00f 1043 | 1412 | 644 | 1033 111798 | 2345 | 1109 | 1751 |
| 2.00f 1270 | 636 | 5234 | 810 (i 1898 | 1031 | 790 1| 1240 |
I 4.001 605 1 395 | S42 | S14 Iy 941 | 621 | B42 1 801 |
I 6.00F 234 | 163 | S38 | 312 ! 329 | 245 | 812 | 462 |
I B8.00]1 98 | 157 | 151 { 135 |1{ 138 | 213 | 228 | 193 |
i 24.001 NS | 67 | 57 | 41 11 NS | 60 | 64 | 41 |
| 48.00] NS | 6 | NS | 2 11 NS | NS | NS | 01
I 72.00]| NS | NS | NS | 0 I NS | NS | NS | 0 i
--------------------------------------------------------------- i
IAUC‘ | 6330 | ‘?370 | 6740 |t 6813 1110100 110400 (10100 110200 |
------------------- -—-—ﬁ--—---l.-----&ho—-ﬁ----ﬁ--—--------a---*

a : [(pmol/g)h); 0 - 72hours
us- not significant
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after intravenous administration of 1 mg/kg “C-CGP 48¢ 33 was slightly slower than that
observed in the rats. In contrast to the rat data, the conceatrations of radioactivity in the
marmoset were still above the detectable level 48 hr after dosing (Table 2.3.3). Similar declines in
“C concentrations were observed after oral administration (Table 2.3.4). Because of limited
number of animals/route of administration (2-3 animals per time point), half-life of radioactivity in
blood and plasma was not calculated. Further, the sponsor states that in both rats and marmosets
the specific AUC's (AUC/dose) for radioactivity in blood and plasma after oral administration
were comparable to those found after i.v. dosing. However, there is no data in the report to verify
this claim.

Distribution: Highest concentrations of radioactivity in the rat (only species studied) were
observed in the liver, plasma, kidney and blood within 5 minutes after i.v. dosing, The uptake of
the radioactivity was highest in liver . With oral administration, the uptake of the radioactive
substance 15 min postdose was highest for the stomach followed by the liver, small intestine and
plasma.

Excretion: The elimination of the radioactive substance from the system was rapid and complete
in rats but stuggish and incomplete aiter 4 days in marmosets with both oral and i.v. dosing. Renal
excretion constituted less than 2.0% of the dose in rats (n=3/route), while it was up to 16% of the
dose in marmosets.

The first-pass biotransformation of CGP 48933 was investigated in bile duct cannulated rats. In
these animals more than 95% of the absorbed dose was excreted in the bile after an i.v. dose of 1
mg/kg “C-CGP 48933 (Table 2.3.5). However, after oral administration of 3 mg/kg '“C-CGP
48933, the recovery of radioactivity in the bile was between 22% and 45% (mean 32%) of the
absorbed dose. Excretion in the feces as unabsorbed compound in orally dosed rats accounted 1
to 51% of the administered dose (see Table 2.3.6). Further, the total recovery of radioactivity in
the excreta of these animals ranged from 25 to 97% (mean of 52%). Incomplete anc higi-ly
variable recovery in individual animals (n=5), according to the sponsor, was due to the stress put
on the animals by the surgical procedure.

Absorption: In rats, experiments with bile duct cannulated animals indicated that an orally
administered dose of 3 mg/kg “C-CGP 48933 was absorbed to an extent of 22-46%. In
marmosets, the sluggish and incomplete excreticn of radioactivity after either route of
adminjstration suggests that after oral dosing most of the radioactivity excreted with the feces
(75-80% of the dose) was due to the biliary excretion of absorbed material rather than to the fecal
excretion of unabsorbed compound. Thus, in both rats and marmosets, after administration of *C-
CGP 48933, most of the dose was excreted with the feces, irrespective of the route of
administration.
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2.4. Absorption and Disposition of *C-labelled CGP 48933 in Mice (Report #DM(EU)
12/1994, Study Protocol 92-7033)

This non GLP study was conducted by the division of Preclinical Safety/Drug Metabolism,
Pharma-Research and Dzsvelopment of Ciba-Geigy Ltd., CH-4002, Basle, Switzerland from
October 1992 to November 1993. The aim of the study was to investigate the absorption and
disposition of 'C-labelled CGP 48933 in male mice.

Solutions of [“C]CGP 48933 (batch #M0-20.8B, MO-20.8B-1, MO-20.8B-4 and MO-20.8B-3)
were prepared in phosphate buffer pH 7 (0.07 mol/i). The drug was administered at a single dose
of 3 mg/kg intravenously as a bolus injection into the tail vein of the mouse (Tif: MAGS(SPF)).
The same formulation was administered at a dose of 3 mg/kg orally (by gavage). The next two
higher oral doses, 200 and 600 mg/kg (also given by gavage), were suspended in 0.5% aqueous
Klucel. The mice dosed with 3 mg/kg were fasted from 15 hr before to 6 hr after the
adminstration, whereas the animais dosed with 200 or 600 mg/kg were not. The mice weighed 18-
31 gm.

Blood was collected from the heart after anesthesia and exsanguination at 0.08, 0.5, 2, 4 and 8 hr
from i.v. dosed animals; 0.25, 1, 2 (only in mice receiving 3 mg/kg p.c), 4, 8 and 24 (the latter
hour only from mice receiving 200 and 600 mg/kg) hr after dosing (n=3/dose and time point). For
the excretion experiments, mice were housed individually. Urine was collected separately on ice,
on day 1 in two fractions: 0-8 hr and 8-24 hr, and thereafter daily up to 96 hr. Feces were
quantitatively collected daily up to 96 hr. Bile was not collected in this study. For distribution
studies, mice (n=3/route/dose) were killed under anesthesia and selected organs and tissues
obtained by dissection were subjected to radiometry.

Results

Kinetics: The concentrations of radioactivity in plasma started to decline rapidly in a
multiexponential manner after intravenous administration of 3 mg/kg "YC-CGP 48933 to mice.
The mean "C concentrations in plasma declined rapidly from 25 to about 0.9 mol/l between 5
and 30 minutes, thereafter the concentrations decreased markedly slower and were 0.12 pumol/l at
2 hr and 0.05 pmol/l at 8hr, the last time point studied. With oral administration of 3 mg/kg the
maximum mean '“C concentration (1.9 pmol/l) was measured at 15 min, the first time point
investigated, and started to decline distinctly thereafter up to 4 hr and remained approximately
constant up to 8 hr, the last investigated time point (Table 2.4.1). On the other hand, in mice
receiving 200 and 600 mg/ky doses, '*C concentrations declined slowly up to 8 hr and were below
the limit of detection after 24 hr (Table 2.4.1). This suggests a prolonged absorption phase at high
doses. The absolute amount of CGP 48933 absorbed orally increased with increasing doses, but
less than dose proportionally: the proportion of the dose absorbed orally decreased with
increasing dose from 25% at 3 mg/kg to 13% at 200 mg/kg to 8% at 600 mg/kg. These numbers
are in good agreement with AUC values (Table 2.4.2).
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JABLE 24.2,
SPECIFIC AUC'S (AUC/DOSE), OF TOTAL “C SUBSTANCE(S) AND OF UNCHANGED CGP 48933 IN
PLASMA OF MICE

o A e s e
Dose and route of administration n

3mg/kgpo.’ 200 mg/kg p.o.*

Total “C

CGP 48933

a: AUC [(umolA1).hr/(mg/kg)] calculated from 5 min to 8 hr
b: AUC calculated from 0 to 8 hr;
¢:AUC calculated from 0 to 24 hr.

Excretion: The elimination of the radioactive substance from the system was rapid and between
74 and 90% within 24 hr. Like in rats and marmosets, the bulk of the dose (60-90%), was
excreted’in the feces within 24 hr (Table 2.4.3, 2.4.4). Thus, in all three species, irrespective of
the route of administration the bulk of the administered dose was recovered in the feces
suggesting that systemically absorbed compound is excreted predominantly with bile. The i.v. data
indicate that the proportion of the systemically available dose excreted renally in mice (8%) was
higher than that in rats (2% of the dose) but lower than that in marmosets (13%). At the end of
the excretion experiments (96 hr post dose), the residual C concentrations were below the limit
of detection in almost all organs and tissues investigated, irrespective of the dose and route of
administration.
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TABLE243.: Excretion in urine and faeces (3 mg/kg i.v.
and p.o.)

Excretion of total radioactive substances with urine and faeces of male

mice after intravenous and ' peroral administration of 3 mg/kg
[14C]JCGP 48 933.

intravenous

Elimination in % of administered radioactivity

Time Urine Faeces Urine/
interval . |taeces
[h] | MAS4 MA95 MA96 | Mean | MA94 MAOS MA9E Mean | Mean
0-8| 531 721 865| 7.08| - - . 0.00{ 7.06

8241 033 088 037 053| 86.69 8555 85.52] 85.92| 86.45
24-48| 041 012 023] 025| 053 031 049| 044| 0.70
48-72| 014 012 0.12]{ 0.13| 041 0.4 0.10{ 0.12] 025
7296 | 0.17 0.08 0.09]1 0.12] 008 0.10 o0.10] 0.0s| o020

0-96 636 843 9.46 8.08] 8732 86.11 86.21] 86.57 94.65
- Faesces of 0-24 hours were collected in one fraction.

The radioactivity in the final cage washings accounted for:
mice 94 = 1.55% of the dose
mice 95 = 1.429% of the dose
mice 96 = 1.55% of the dose

peroral

Elimination in % of administered radioactivity

Time Urine " Faeces Urine/
interval faeces
[h]} MA4 MAS MAS | Mean | MA4 MAS MA6 | Mean | Mean
0-8 2.81 2.42 2.62) 2.62 - - - 0.00 2.62

8-24 343 1985 0.71| 2.03| 85.06 8631 90.41| 87.59| 89.62
24-48 067 054 007 043 216 o.85 0.50| 1.17| 1.60
48-72 0.08 0.13 0.05| 0.09] 0.12 0.09 0.1 0.1t 0.20
72-96 0.03 0.11 0.05| 0.06! 0.05 NS 0.02] 0.02] 0.09

096} 704 515 3.50| s5.23| 8s.40 8726 91.04| 88.90| 94.13
- Faeces of 0-24 hours were collected in one fraction.

The cage washings were used to homogenise the 0-24 hour faeces fraction.
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TABLE 2.4.4. Excretion in urine and faeces (200 and

600 mg/kg p.o.)

Excretion of total radioactive substances with urine and faeces of male
mice after peroral administration of 200 or 600 mg/kg [V4C]JCGP 48 933.

200 mg/kg
Excretion in % of administered radioactivity
Time Urine Faeces Urine/
interval . faeces
[h] | MA37 MA38 MA39 | Mean | MA37 MA38 MA39 [ Mean [ Mean
0-8 1.57 0.94 1.51 1.34 - - - 0.00] 1.34
8-24 8.51 550 2.97 6.00] 70.05 59.80 74.49] 68.12] 74.11
24-48 0.71 0.61 1.17 0.83 030 9.96 5.87 5.38 6.21
48-72 Q.05 0.08 0.18 0.10 0.04 0.10 0.18 0.11 0.21
72-96 0.02 0.09 0.03| 0.05 NS 0.18 0.03 0.07| 0.12
0-96 | 11,80 723 588| 8.32] 7040 70.05 8058( 73.68| 81.99
- Fasces of 0-24 hours wers collected in one fraction.
The radioactivity in the final cage washings accountad for:
mice 37 = 0.02% of the dose
mice 38 = 5.27% of the dose
mice 39 = 0.10% of the dose
600 mg/kg
Excretion in % of administered radwoactivity
“Time | Urine Faeces Urine/
interval faeces
(h] | MA73. MA74 MA75| Mean | MA73 MA74 MA7S | Mhan |Mean
0- 8| 0.84 0.49 0.77 | 0.70 - - v.00 0.70
8-24] 081 089 238 | 1.35 [ R1.28 8533 88.62 | 85.08| 86.43
24-48| 0.16 0.15 0.14 Q.15 0.54 037 023 | 0.38 0.53
48-721 0.13 0.05 0.02 0.07 0.22 0.11 0.14 0.16 0.22
72-96 | 0.02 0.00 0.01 0.01 0.20 0.12 0.04 .12 0.13
0-861 1.95 159 330 | 228 { 8224 8593 89.03 | 85.74 | «B.02

- Fasces of 0-24 hours were collectad in one fraction,

The radioactivity in the final cage washings accounted for;
mice 73 = 2.61% of the dose
mica 74 = 2.21% of the dose
mica 75 = 2.73% of the dose
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2.5. Disposition of High Oral doses of “C-labelled CGP 48933 in Rats and Marmosets
(Report #DM(EU) 20/1994, Study Protocol T91-7032)

This non GLP study was conducted by the division of Preclinical Safety/Drug Metabolism,
Pharma-Research and Development of Ciba-Geigy Ltd., CH-4002, Basle, Switzerland from
March 1992 to July 1994. The aim of the study was to investigate the absorption and disposition
of '“C-labelled CGP 48933 following high oral doses in male rats and male marmosets.

Suspensions of ['“C]JCGP 48933 (batch #M0-20.8B-1, B-3, B-12, B-13, B-18) were prepared in
0.5% aqueous Klucel HF. The drug was administered orally by gavage at a single dose of 60 or
600 mg/kg for male rats and 60 or 400 mg/kg for male marmosets. The animals were dosed in a
non-fasted status. The rats (Tif:RAIf, SPF) were 6-8 weeks old and weighed 190-270 g, while
marmosets { Callithrix jacchus) were 16-60 months old and weighed 309441 g.

For thie kinetic experiments, blood samples of about 0.5 ml/time point were collected from the
retroorbital plexus of rat at 0, 0.25, 0.5, 1, 2, 4, 6, 8, 24, 48, 72, 96, 120, 144 and 168 hr after
dosing. All dosed rats served as donors of blood at all time points (n=3/route/time point, see
Tables 2.5.1 and 2.5.2) In case of marmosets, blood (1 ral) was collected from the femoral vein at
0,0.5,1,2,4,8,24 and 48 hr after dosing and each marmoset served as donor at all time points
(n=4/route but samples could not taken at all time points, see Tables 2.5.3 and 2.5.4).

For the excretion experiments, rats were housad individually and urine was quantitatively
collected on ice 8 hr after dosing and thereafter daily on ice up to 168 and 96 hr postdose for rats
{n=3) and marmosets {n=3), respectively. Feces were quantitatively collected daily for the same
duration. For distribution studies, rats (n=3/route) were kiiled under anesthesia and selected
organs and tissues obtained by dissection were subjected to radiometry (n=3). Bile was not
collected in the study.

Results

Kinetics: The concentration of radioactivity in plasma was higher than in blood in both species at
all investigated time points suggesting an only marginal affinity of radioactive compounds to the
blood cell. The C concentration-time profiles in blood and plasma for both species were quite
complex, displaying multiple peaks and shouiders, suggesting irregular absorption. At either dose
level, the inter-individual variation in the blood and plasma '“C oncentrations was large, possibly
due to irler-individual differences in the extent and/or the rate of oral absorption. Hence the mean
value coraputed from the study cannot be regarded as representative for the kinetics in individual
animals (Table 2.5.1). In both species, the *C concentrations in plasma were below the lim:t of
detection after 72 hr at the latest, irrespective of the dose.

The mean specific blood-'“C AUC’s after 60 or 600 mg/kg doses in rats (1.8 (umol/1).h/(mg/kg))
were similar to those found after oral administration of 3 mg/kg (2.3 (umol/1).h/(mg/kg))(see
Table 2.3.2), indicating a dose proportional increase in the absolute quantity of test substance
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orally absorbed and a dose proportional increase in systeriic exposure of the rats to '*C
substances up to doses of 600 mg/kg ['“CICGP 48933 (Table 2.5.1).

The sgecific AU s of radicactive substances in the blood and plasma of marmosets were lower
than those found earlier after oral administration of 1 mg/kg (see section 2.3 and Table 2.3.4).
After the 60 mg/kg dose, the specific blood-"C AUC (1.8 (umol/1).h/(mg/kg)) was about 50%
and after the 400 mg/kg dose (0.65 (pmol/1).h/(mg/kg)) about 20% of that obtained after i.v. or
oral adminstration of I mg/kg (3.5 (tunol/l).W/(mg/kg)) (refer Tables 2.3.3 and 2.3.4), indicating
that the orally absorbed quantity of CGP 48933 and the systemic exposure to marmosets *C
increased dose dependently but in a less than dose proportional fashion (Table 2.5.1).

TABLE 2.5.1,
MEAN (N=3) CONCENTRATIONS (MMOL/L) OF RADIOACTIVE SUBSTANCES IN BLOOD AND PLASMA
OF MALE RATS AND MALE MARMOSETS ORAL ADMINISTRATION OF [“C]CGP 48933.

1“une

0.00

0.04
l»% 0.00 0.00 0.00 0.00
6.00

0.00

0.00

Oom U.k, !

| 168 0.00 0.00 0.00 0.00

a: AUC q, expressed as pmo¥/Lhr; blank space indicates the interval was nol included in the study
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Excretion: The elimination of the radioactive substance from the syctem in both species was
virtually complete within 4-7 duys, irrespective of the dose (Tables 2.5.5t0 2.5 6). The residual
1* concentrations in organs and dssues at day 7 post dosing in rats were very close to or below
the limit of detection, indicating an almost complete excretion of radioactive substances. Ins rats,
0.3 t0 1.5% of the dose was excreted with the urine within 7 days. In marmosets, 1.9 to 6.8% of
the dose was excreted with the urine within 4 days. I both species, the bulk of radioactivity (84
to 100% of the dose) was excreted with the feces.

TABLE 2.5.2.: Excretion after p.o. administration of 60 mg/kg to
rats .

Excretion of radioactive substance(s) in urine and faeces of male rats after
peroral administration of 60 mg/kg [V4C]CGP 48 933.

Excretion in % of administared radioactivity

Time Urine Faeces Urine
inter- and
val faeces

(n] | RABS RAS5 RAES | Meun | PAB4 RABS RASS Viean | Mean

o- 8 03 035 033 | 035 ]| - - - - - | o3s
8- 24| 032 025 058 | 038 |78.76 3467 6921 |77.Ld | 78.26
54 48| 003 003 010 | 005 | 884 1092 27.19 | 1565 |15.70
4 72| 000 001 0©01 | 201 | 027 057 079 | 054 | 059
2.6l 000 001 000 | 000 | 0.3 008 006 | 008 ) 006
o120 000 o00c 000 | 000 | 002 002 002 | 002} 002
s20.144| 000 000 000 | 000 | 001 002 000 001 | 0.0%
+es188| 000 000 000 | 0o0 | 002 o000 002} 001 | OO

J-168| 0.71 0.85 105 | o080 | 8885 9628 ¢7.30 | 94.17 | 94.98

. : Faeces were collected in one fraction betwden 0 and 24 hours
in the cage wash was found Rat 84: 1.58% of the dose

Rat 85: 2.20% . the dose

Ral 86:; 1.48% or ihe dose
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TABLE 2.53.Excretion after p.o. administration of 600 mg/kg to

rats

Excretion of radioactive substance(s) in urine’and faeces of male rats after
peroral administration of 600 mg/kg [14C]JCGP 48 933.

Excretion in % of administered radicactivity

Time Urine Faeces Urine
inter- and
val faeces
(hl | RAGO RASt RAG2 | Mean | RAGD RASY1 RA92 | Mean | .Mean
0-8 |003 004 008 |005 . . . . 0.05
8-24 | 013 018 099 | 043 |[31.78 61.37 6322 |[52.12 | 52.55
24-48 | 034 004 040 | 0.26 {2456 20.88 3537 [29.94 | 30.20
48-72 | 001 001 005 |002 |472 400 430 | 4.34 4.36
72-98 (000 000 001 | 000 {043 045 021 ' 027 0.27
96-120 | 000 000 000 | 000 |003 002 003 | 0.03 0.03
120-444 | 000 0.00 000 {000 | 000 000 0.01 | 0.00 0.01
144-168 | 000 000 000 {000 | 002 001 002 | 0.02 0.02
0168 | 051 028 1.53 | 0.77 (6155 9544 1032 |es.72 | 8748

- : Faeces were collecied in one fraction between 0 and 24 hours

In the cage wash was found Rat 80: 0.58% of the dose
Rat 91: 1.30% of the dose
Rai 92: 1.34% of the dose
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2.6. Distribution and Accumulation of Radioactivity After Single and Repeated
Administration of "C-labelled CGP 48933 in Rats (Report #DM 12/1992, Study
Protocol T91-7032)

This non GLP study was conducted by the division of Preclinical Safety/Drug Metabolism,
Pharma-Research and Development of Ciba-Geigy Ltd., CH-4002, Basle, Switzerland in
December 1991. The aim of the study was to investigate the extent of accumulation of '“C-
labelled CGP 48933 in the body after subchronic treatment in male rats.

Solutions of ['*CJCGP 48933 (batch #M0-20.8B-2) were prepared in phosphate buffer pH 7 at a
concentration of 0.3 mg/g. The drug was administered to non-fasied male rats orally (by gavage)
at a single dose of 3 mg'kg or once daily for 10 days at a dose of 3 mg/kg. The rats (Tif:RAIf,
SPF) were 6-9 weeks old and weighed 250-280 g.

Twenty- four hours after the single or the last of 10 daily doses, the rats were exsanguinated
under anesthesia and selected organs and tissues obtained by dissection were subjected to
radiometry.

Results

The "*C concentrations in the organs and tissues of rats receiving single oral dose were at or

wow the limit of detection, except for the liver (0.19-0.29 nmol/g), the stomach (0.01-0.4]
nmol/g), the small intestine (0.02-0.16 nmol/g) ard the kidney (0.02-0.03 nmol/g). Twenty-four
hours after the last of 10 once daily doses of 3 mg/kg, "*C concentrations in most of the organs
and tissues were below the limit of detection (<0.2 nmol/g). In the liver, the 'C concentrations
were approximately 9-fold higher than after a single dose (Table 2.6.1).
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JABLE 26,1,
MEAN "“C CONCENTRATIONS (NMOL/G) IN ORGANS AND TISSUES OF MALE RATS 24 HOURS AFTER A
SINGLE OR TEN ONCE DAILY ORAL DOSES OF 3 MG/KG ['*C]CGP 48933

|__savpe | sINGLEDOSE | 10 posEs |

Lung 0.00 0.06 1

Heart 0.00 0.02

Aona 0.00 0.02

Liver 0.24 2.12
| Pancreas 0.00 0.01
. Spieen 0.00 0.00

Adrenal 0.00 0.02

Kidney 0.02 0.29

White Fat 0.0u 0.01

Testis 0.00 0.01

Muscle 0.00

Sciatic nerve f 0.00

Bone marrow 0.00

Stomach 0.16

Small intestine 0.07

Skin 0.00
! Brown fat 0.00
Eye 0.00

Brain 0.C0




NDA #20,665 43

2.7. Biotransformation of CGP 48933 in vitro in Liver From Mouse, Rat, Rabbit, Dog,
Marmoset and Man, and in vivo in Mouse, Rat and Marmoset (Report
#DMET(EU) 15/1995, Study Protocols T91-7032, 91-7038, 92-7033 and amendment
dated 07/5/96)

These non GLP studies were conducted by the division of Preclinical Safety/Drug Metabolism,
Pharma-Research and Development of Ciba-Geigy Ltd., CH-4002, Basle, Switzerland from
November 1991 to July 1994. The report describes the biotransformation of CGP 48933 (a) in
vitro with postmitochondrial liver fractions (S12) of the male mouse, rat, rabbit, dog, marmoset
and man; (b) in vitro with male rat hepatocytes; (c) in vitro with male rat liver slices and (d) in
vivo with metabolite profiles of urine, feces and bile from male rats, and urine and feces from male
mice and marmosets.

In vitro postmitochondrial liver fractions: Liver pieces obtained from mouse, rat, rabbit, dog,
marmoset and man (male kidney donor) were homogenized and centrifuged separately and the
postmitochondrial fraction (S12) was isolated. $12 from each species was incubated with an
NADPH-regenerating system and 5, 50 or 500 umol/1 [“CJCGP 48933 (dissolved in methanol).
The incubations were for 30, 60 120 or 180 min. Rat S12 was also incubated with uridine 5'-
diphospho-glucuronic acid (UDPGA) as a cofactor for glucuronidation by UDGPT and 100
umol/l [“C]CGP 48933 (with or without addition of NADPH-regenerating system) for 180 min.
The incubation mixtures were analyzed by HPLC with radiodetection.

In vitro rat hepatocytes: Rat hepatocytes (from one animal only) were incubated with 50 umol/1
[“CICGP 48933 (dissolved in methanol) for up to 6 hr. Aliquots were taken at selected time
points for analysis of fractions by HPLC.

In vitro rat live; slices: Rat liver slices (n=1) were incubated with William's E medium containing
50 umol/l [*C]CGP 48933 (dissolved in acetone) for 1, 2, 3 and 6 hr. Incubation was terminated
by freezing the samples. The residue was reconstituted before analysis by HPLC.

In vivo mneiabolite profiles in mice, rats and marmosets: [“C]CGP 48933 (batch #MO-20.8A) was
dissolved in aqueous phosphate buffer (70 mM, pH 7) and [“C)JCGP 48933 was administered

intravenously at a single dose of 1 mg/kg to rats and marmosets, and 3 mg/kg to mice. It was also
administered orally (by gavage) at a single dose of 1 mg/kg for marmosets, 3 and 200 mg/kg for
mice, and 3, 60 and 600 mg/kg for rats (n=3/dose group for each spccies). Urine and feces from
all three species were collected at time intervals specified in Tables 2.7.2 through 2.7.4. Bile
samples were collected only from rats (n=5/dose group).

Results

No metabolite peaks were detected at the lowest drug concentration of 5 pmol/1 with S12 liver
fractions from any of the species tested. The limit of detection was 50 umol/l. No metabolite
peaks were observed at any concentrations of CGP 48933 with S12 fractions from the mouse, rat,



NDA #20,665 44

rabbit and dog. Two minor metabolite peaks, I'2 and P3 which are more polar than the parent
compound, were detected in the human and marmoset S12 fractions at drug concentrations of 50
umol/l. Incubation of rat S12 fractions with UDPGA enabled in vitro glucuronidation of CGP
48933, This resuited ir detection of a minor metabolite, peak P4, which accounted for less than
2% of the total radioactivity. This metabolite had the same chromatographic hehavior in HPLC as
the main rat biliary metabolite, peak P4, which was identified as the acyl glucuronide of CGP
48933.

Incubation of {"*C]CGP 48933 with rat hepatocytes yielded three metabolite peaks. The major
metabolite, peak P4, accounted for about one third of the radioactivity in the incubation medium
(Table 2.7.1) and had the same chromatographic behavior in HPLC as the main rat biliary
metabolite, peak P4. Metabolite peaks P2 and P3 accounted for about 7 and 2%, respectively, of
total radioactivity. The metabolite peak P2 had the same retention time as metabolite peak P2
observed in rat urine.

TABLE 2.7.1.:In vitro metabolism of ["C)CGP 48 933 by rat hepatocytes.

['CICGP 48 933 {50 umolL) was incubated with rat hepatocytes. Analysis was performed by
reversed phase HPLC with on-ine radiodetection. The values are the mean of two parailel
incubations. The recovery from the inqubations was 92 to 95%.

Sample | Incube- Radicactivity in paak
ongn | son ume % ot anwiyssd samplel)
M P P2 P P4 P3 CGP 48
§33_ |
Hepato- 0 31 Y 24 83
cys 1 59 1.7 142 743
2 6.5 17 | 272 8.6
3 66 16 | 338 509
6 X 19 | 337 513
Blank2) § 258 93 26 873

1)  blank indicate that no peak was detaected
2} Incubation without hepatocytes

Kat liver slices also metabolized CGP 48933 mainly to its acyl glucuronide (peak P4), which
accounted for about 20% of total radioactivity.

In vivo oxidative biotransformation of CGP 48933 was measured in urine and feces from mice,
rats and marmosets and in bile from rats. The drug was excreted predominantly in the feces of all
species. In the mouse, the renal excretion contributed 5-11% of the total dose. The 0-8 hr urine
(2-5% of the dose) consisted of 3 major metabolite peaks, P1, P2 and PS5, atd several minor
metabolite peaks (not identified in the report). The 8-24 hr urine (3-10% of the dose) contained
mainly unchanged CGP’ 48933 and the metabolite peak P5 (Table 2.7.2). The fecal extract, which
accounted for 65-90% of the radioactive dose, contained r :ainly unchanged compound (>80%)
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and the metabolite peak P5.

TABLE 2.7.2.: /In vivo metabolism ot ["'C]JCGP 48 933 In the mouse.

Fxcretion of [*CJCGP 48 833 and its matabolites in the urine and faeces i
reversed phase HPLC with on-line radiodetection. - Analysis was performed by

Sampie | Rouwof | Doss | Animel | Collec | Excrenon ' Radiosctivity
ongin | admini- o [%of oo 2
stration | [mgMg] No. panind % o‘ Pt L] " P4 PS cop s
fny ) e
URINE iv, 30 1 o8 21 13 4 3
iv, .3.0 2 o8 . § | 14 40 FL )
8-24 24 [ ] [ ] 9 -
Ly, 30 3 03 49 1 1t ] 34
URINE p.o. ) 4 o8 8 n 51 10
. 824 34 8 60
p.o. 30 5 o8 24 14 47 8 7
p.o. 30 é o8 26 17 L) 6
p-o. 200 k14 o8 16 a M 9 48
8.24 95 4 95
p.o. 200 »n 824 55 6 91
p.o. 200 | 39 8.24 3.0 3 24
FAECES iwv. 30 1 0-24 704 2 4 ;
iv. 30 2 o-24 650 7 9
KA 30 3 0-24 789 [ 95
FAECES| po. 3.0 4 024 860 2 1 12 82
p.o. 30 5 0-24 883 8 3
p.o. X 6 024 204 2 1 ' ™
p.0. 0 14 024 00 100
p.o. 200 k] 024 98 5 s
W48 100 100
p.o. 200 ) 0-24 748 15 as

1) Data from ADE study (2] .
2) blank indicate that no peak was detected

In the rat, less than 2% of the administered i.v. dose and less than 3% of the administered oral
dose was excreted with the urine. P2 was the major metabolite (47-67% ) detected in the urine
following i.v. dosing but was only a minor metabolite (7%) following oral dosing. In the feces, the
radioactivity was almost exclusively due to parent CGP 48933 (Table 2.7.3). The radioactivity
excreted with the bile (91-100% after i.v., 18-65% after p.o.), irrespective of the route of
administration and the dose, was predominantty unchanged CGP 48933 and one metabolite peak,
P4. This metabolite accounted for 8-62% of the radioactivity, higher after oral than after i.v.
administration of test substance (Table 2.7.3). The metabolite peak P4 was also found in rat
hepatocytes and rat S12 liver fraction co-incubated with UDPGA. The latter observation suggests
that glucuronidase does not hydrolyze the metabolite peak P4. The most intriguing aspect of the
study is the conspicuous absence of P4 in the feces. The sponsor suggests that its absence in feces
might be due, after its formation and excretion in the bile, to hydrolysis in the rat intestine and/or
the feces. The sponsor has characterized only the metabolite peak P4. The molecular mass of this
metabolite was 611 Da., i.e., 176 Da. higher than that of the parent compound. Further
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characterization studies showed that the metabolite is the resultant product of conjugation of CGP
48933 with glucuronic acid. Thus, the biliary metabolite is the acyl glucuronide of CGP 48933.

TABLE 2.7.3.: In vivo metabgolism of [“C]JCGP 48 933 in rats.

Excretion of {'‘CJCGP 48 823 and its metabolttes in the urine, faeces and the bile. Analysis was
periormed by reversed phase HPLC with on-line radiadetection.

Sampls | Rouwot| Dose | Animal | Collec |Excretcn Radioacyvity in pesk
ongn | admini- No. son
syasan pariod | Moot Pt 5 =) P4 ‘lcaras
| dose)!) e
URINE iv. 10 1 o8 1.4 ] ] s 12
ix. 10 2 1| o8 19 7 4
URINE po._| 600 77 8-24 5 7 88
FAECES{ iv. 10 1 e249) | 920 100
S 10 2 8243 | o904 100
iv. 10 3 8243 0 100
FAECES| po. ag ) 824 e 100
2448 25 100
po. 0 s 8243 | 722 100
p.o. 3.0 s 8243 | 73s 100
p.o. 30 " 12249 | 279 100
p.0. 30 57 | 12243 ] a0 10
2448 | 13 100
0. 30 ) 12243 | 13¢ 738)
FAECES! po. | ® 81 o-24 662 100
2448 | 187 100
p.o. &0 - 024 69.1 1m
po. 0 B | o324 793 100
FAECES| po. | 600 ) 024 64.0 100
0. 600 s 0-24 48t 10
2448 | 289 100
@72 84 10
P.o. H00 77 0-24 L_!i.? 100
BILE iv. 10 64 ) 963 s as
iv. 1.0 Y3 o6 | oe " 8
iv. 10 6 o83 96.5 1€ .
iv. 10 67 o063 97.0 14 5
Ly, 10 68 | 1020 3 _»
BILE po. 30 2 048 PrYy 6 38
p.o. 30 2 oS | &5 x o
po. 10 5 o48® | 208 » 61
p.o. a0 srd) oz *a 19 a1
30 [ 50 " =
30 12.24 82 2 ™
p.a 30 58 o | 223 38 a2
pa. a0 = o243 | 383 Fi] s7
po. 30 60 g-245 2 18 ]

1] Datn ram ADE sty (3]
%) Blank indicate that no peak wis detacind

J) No insces sampis collecsd between 0 and 8 or 12 hours (no delascation)

4}  Only saiscind bile sampiss from this animal were snalysed

S} Pocled bl ractions

6) Inthe laces of As! No. 59 & mewmbolin eas polas than CGP 48 533, differsnt from P 1o P53, accounting lor about 25% of the
lascal radiopcvity was observed
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In the marmoset, a minor fraction of the dose (2-16%) was excreted with the urine within 96 hr.
The first 8-hr urine consisted mainly (average 72%) of parent compoun_d and the rest was made
up of several metabolites. Of these, metabolite peak P3 was most prominent (Table 2.7..4) and
was not cleavable by enzymatic or basic hydrolysis. This metabolite is sirnilar to t_he main fccal
metabolite in marmosets and to the metabolite peak P3 found in marmoset S12 liver fractions.
Urine samples collected after 24 hr contained exclusively unchanged CGP 48933, The .
radioactivity in feces was mainly (271%) represented by parent compound. One fecal metabolite,
peak P3, was observed at lower doses only (1 mg/kg, i.v. or p.o.). Strangely, none of the
metabolites were identified in the feces at higher doses (60 and 400 mg/kg, p.o.).

TABLE 2.7.4.: In vivo metabolism of [“CJCGP 48 833 in the marmoset.

Excretion of {*C]JCGP 48 933 and its metaboiites in the urine and taeces. Analysis was performed by
raversed phase HPLC with on-ine radiodetection.

Sampls | Roumot| Dose | Adimal | Colec | Ex Radianctivity in peax
ongr | adenink No, %on | ceven 3% of colected 1
swasion pariod ot M P2 M P PS CGP 48
1 m | coset?) yx
URINE iv. 10 » 056 121 u »
Lv. 10 ] 0-96 158 ] n
Lv. 10 o | sped Y ] 7 2
244 18 0
7296 0.4 100
URINE p.o. 10 b 048 89 4 9 87
po. "0 % 0-48 90 0 90
po. 10 I o8 1.1 & 5 n )
24 20 t » 'Y
p.o &0 42 o8 25 4 [ ] " n
824 1.1 u »
p.o. 2 Qa o8 27 L " 4 n
p.o. @ “ os 0s " 12 ™
po. | &0 ~ 09 04 » s 7 0
824 13 7 19 bl
24.96 1) 100
po. 400 0 o8 19 12 4 ] & 67
po. | 400 -1 o4 11 Lt 3 bl ) 75
FAECES| v 10 2 | 2a8f| 2 T
tv. 10 2 | s2d | z;ma s %0
tv. 10 » s24% | 70 8 -
2448 | 294 s n
@r 1) ) 92
FAECES| pao. 10 25 | 20407 | mas 9 9
po. e % |end] wl 7 a8
po. 10 a 243 | sas gk} 8T
448 | o 1% 87
@72 27 ] | &
po, ] 42 o-24 R4 ]
po. ® 4 0-24 445 100
2498 | 390 100
po. [ ] L] 024 529 100
po. 400 - 0-24 e 100
U0 § 798 100
po. | a0 0 U0 | s 100
pe._J 40 - 1] o4 Y 100

1} DOeta rom ADE sedy (3]
2) Glank indioate el no peak win detsciad
3) No sarmpia batween O and §, 12 or 24 howr
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2.8. In vitro Binding of CGP 48933 to Protein in Serum and/or Plasma of Human, Rat,
Mouse, Dog, Marmoset and Rabbit , and in vivo binding to Human Plasma Proteins
(Report #BPK(US) 1994/023)

The Bioanalytics and Pharmacokinetics division of Ciba-Geigy Corporation, Ardsley, New York
conducted this non GLP study. The date of study is not given (date of report: April 4, 1994). The
objectives of the study were to (a) determine in vitro binding of CGP 48933 to human and
marmoset plasma proteins and to sera of rat, mouse, rabbit, and dog; (b) evaluate the effect of
hydrocholorothiazide on the protein binding of test substance; and, (c) compare in vitro results
with the in vivo protein binding observed in plasma samples from a clinical trial (protocol 10).

The binding of CGP 48933 at concentrations of 0.05, 0.5, 1 and 5 pg/ml was investigated in
human piasma and human serum. CGP 48933 binding to dog, mouse, and rabbit sera was
determined at concentrations of 1 to 100 pg/ml. The concentrations of test substance for
experiments in rat serum and marmoset plasma were respectively, 0.5 to 100 pg/ml and 0.5 to 50
pg/ml. The binding of [“CJCGP 48933 at concentrations of 0.05 and 5 pg/ml to human plasma
was measured in the presence of unlabelled HCTZ at concentrations of 0.00015 to 0.15 pg/ml. A
4 hr equilibrium time was used for all experiments. Protein binding determinations were carried
out by equilibrium dialysis at 37°C. The binding of CGP 48933 was also investigated in plasma
samples from a clinical trial in which patients received single daily doses of 10 to 160 mg of the
drug for 4 weeks.

Results:

The binding of CGP 48933 to human serum, plasma and serum proteins remained relatively
constant (81 to 98.6%) over the concentration range tested. Albumin was the main protein
involved in the binding of CGP 48933 to serum proteins (88 to 98%). The binding to human
albumin was comparable among the three batches of albumin tested (mean values ranging from
89.3 to 95.8%). CGP 48933 did not significantly bind to either alpha-1-acid glycoprotein or
gamma globulin. Thus, the binding of test substance to human plasma was determined to be
essentially equal to that observed for human serum albumin. In vivo studies exhibited similar
binding characteristics of CGP 48933 to those otserved in the in vitro experiments.

No change in the bound fraction of CGP 48933 was observed when HCTZ was added at
concentrations equivalent to those observed following a combined single 50 mg oral HCTZ and
160 mg oral CGP 48933 dose.

The mean fraction of CGP 48933 bound to proteins in sera and/or plasma of rat, dog, rabbit and
marmoset ranged from 94 to 97%. In the mouse, the mean binding value was about 10% lower
(82%) than that observed in human and the other animal species.
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2.9. Pharmacokinetics in Man

Protoco] 01, Report #B10/1992

The pharmacokinetics of CGP 48933 were evaluated in healthy male volunteers (not clear
whether the subjects were fasted) after administration of single doses ranging from 10 to 400 mg.
In this European protocol, a total of 32 healthy subjects entered the study. Of these, 24 subjects
received test substance in dosages of 10, 20, 50, 100, 150, 200, 300 and 400 mg (n=3/dose),
while 8 subjects (1 at each dose level) received placebo. Blood samples were taken before and at
05,1,2,3,4,6,8, 10 and 24 hr after dosing. Urine was collected over the periods: 0-2, 2-4, 4-6,
6-8 and 8 to 24 hr postdosing to estimate CGP 48933 concentration. Besides drug levels, renin
activity, aldosterone and angiotensin Il levels were measured from the blood samples.

CGP 48933 was well tolerated in all subjects except for mild and unspecific adverse experiences.
Plasma levels of CGP 48933 and renin activity increased at all dose levels, although there was
considerable inter-individual variability. Maximal increases occurred at approximately 4 hr after
dosing. The duration of effect tended to be prolonged after doses greater than 100 mg, lasting up
to 24 hr aftcr dosing. There was a weak dose-effect relationship with the parameters measured.
However, plasma aldosterone levels remained unchanged.

Not all subjects at all dose levels demonstrated detectable CGP 48933 plasma levels. Thus, the
inter-individual variation was considerable, especially after the lower doses (between 10 and 100
mg). Although there was a general tendency of the drug plasma levels to increase with increasing
doses (Table 2.9.1), the individual data showed a wide scatter and overlap between the various
doses. Median T,,, values varied fium 2 to 4 hr.

JABLE29 1,

10 0.06 2 0.26

20 0.40 2 3.85

50 0.24 3 1.19 l
100 0.50 3 2.90 4“
150 1.04 4 8.80

200 1.01 4 5.14

300 111 4 10.09

400 1.80 2 8.70

*Parameter values are expressed as mean
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The amount of CGP 48933 excreted in urine did not increase with dose, Between 1.4 and 5.7% of
the dose was recovered as unchanged CGP 48933 over the 24-hr period after dosing, Mean
cumulative urinary excretion was 3.01, 4.2, 3.84, 3.08, 3.56, 2.45, 2.28 and 2.38% of dose after
the 10, 20, 50, 100, 150, 200, 300 and 400 mg doses, respectively. This suggests that metabolism
and/or non-renal clearance is the main elimination pathway for CGP 48933,

Erotoco] 02. Report #HPH 91111

This was a double blind, placebo controlled, single dose, cross over study. The normal volunteers
(not clear whether the subjects were fasted) received CGP 48933 in single doses of 10, 30, 100 or
300 mg, with a treatment frec interval of at least 1 week between placebo and CGP 48933
administrations. Biood samples were collected predose, and at 1,2, 3,4, 6, 8, 10 and 24 hr after
dosing. Urine was collected over the 24 hr interval after dosing, and analyzed for unchanged CGP
48933 by HPLC. Blood samples were analyzed for plasma concentrations of CGP 48933, renin
activity and angiotensin II levels.

Administration of CGP 48933 to normotensive subjects proved to be weil tolerated and the drug
was a biologically active angiotensin II rece Jtor antagonist at all doses tested. In spite of wide
variation in biological response of the RAS, there was an overall relationship between dose and
biochemical effects. CGP 48933 was detected in plasma at all dose levels in most of the subjects 1
hr postdosing. As in the previous study, high inter- and intra-subject variability were observed in
the pharmacokinetic parameters evaluated. Time to reach maximum level varied from individual
to individual (median value: 2 to 4 hr). Though AUC values increased with increasing doses, the
increase was not dose proportional, and dose adjusted AUC (AUC specific) values decreased with
increasing doses (Table 2.9.2). Urinary excretion of unchanged CGP 48933 did not increase with
increasing doses and was maximum within 8 hr after dosing. Mean cumulative urinary excretion
over 24 hr postdose was 5.43, 5.71, 2.54 and 2.5% of doss after the 10, 30, 100 and 300 mg
CGP 48933, respectively. Since only a small proportion of the administered dose, | to 9%, was
excreted unchanged in urine, the main elimination pathway for CGP 48933 is metabolism and/or
non-renal clearance.

JABLE292,
OKINETIC DATA* (PR
Hpetint

10 0.23 0.023 2 1.62 0.17

30 0.39 0.012 2 2.94 0.10
100 0.68 0.007 3 5.82 0.06

I=300 1.47 0.005 4 14.96 0.05

*Parameter values are expressed as mean
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Pooled data from protocols 03, 04, 06, 07, 13, 14, 15, 30, 36,37, 38, 39. 42, 43, 47 and 48
{Amendment dated 13, 1996)

CGP 48933 reaches its maximal plasma concentration in approximately 2 nours postdosing. The
average absolute bioavailability of an 80 mg dose is 23%. The low bioavailability is most likely
due to its limited solubility in solutions with low pH (e.g., gastric acid).

JABLE293,
OVERVIEW OF PHARMACOKINETIC DATA IN MAN
MEAN PLASMA CGP 48 923 AUC, CMAX AND TMAX IN HEALTHY MALE VOLUNTEERS FOLLOWING A
SINGLE ORAL DOSE OF VALSARTAN UNDER FASTING CONDITIONS.

2

80 .14 49 1.96 2 11.2

160 2.29 245 2.46 2 15.3

200 2.86 16 3.46 2 21.3 ‘I
3 28.3%*

N = number of volunteers.
*Assuming a 70 kg weight for a healthy volunteer
** AUC(0-48h)

As in animals, CGP 48933 excretion is primarily fecal (approximately 70% of administered dose
as unchanged drug), a reflection of extensive biliary excretion (88% of the dose). Only 10% cf the
dose is excreted in urine as unchanged drug. Thus, approximately 20% of an administered dose of
CGP 48933 is metabolized. A metabolite (M1) which results from hydroxylation of CGP 48933,
is the major metabolite and constitutes 23.3% of the bioavailable dose. According to the sponsor,
M1 (valeryl-4-hydroxy metabolite or CGP 71580) is pharmacologically inactive. This metabolite
was also fcind in marmosets (see Figure 4.1 under Overall Summary and Evaluation),
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3. TOXICOLOGY

3.1. Acute Toxicity Studies

3.1.1. Acute Oral Toxicity Study in Rats
Location of Data: Vol. 13

Testing Facility: Preclinical Safety, Ciba-Geigy Pharmaceuticals, Stamford Lodge, Wilmslow,
Chesire, UK.

Identification No.: Report #010/93/SL, Test #92-6080, Exp #92R006

Study Dates: Dosing initiated: 2/2/93
Last necropsy: 3/4/93

GLP Compliance: Studies were done in accordance with GLP regulations.

Methods: Suspensions of CGP 48933 (batch #800391) were prepared in 0.5% CMC/0.5% Tween
80 in purified water. The drug was administered once, orally by gavage (20 mlkg) at doses of
1000 or 2000 mg/kg (n=5/sex/dose). No control group in this study. Animals (Sprague Dawley,
strain: Tif:RAIf (SPF)) receiving 1000 mg/kg were 46 - 53 days old and weighed between 165 gm
and 195 gm (male) and 162 gm and 172 gm (female) when allocated to treatment. Animals
receiving 2000 mg/kg were 64 - 71 days old and weighed between 320 gm and 325 gm (male),
and 214 gm and 223 gm (female) when allocated to treatment. The rats were housed singly and
kept at an average temperature of 21°C.

Observations/Measurements: All animals w “re frequently observed during the first 48 hours, after
that daily, for any clinical signs and mortalities. Body weights and food consumption were
measured daily. Necropsies were done at the end of the study on day 15; histopathological
¢xaminations were not done.

Results: No animals died. No treatment-related effects were observed either on body weights or
food consumption. No clinical signs of toxicity were observed and no gross lesions were seen
during the necropsy of the animals. The threshold for observ=d acute oral toxicity of CGP 48933
in this study was more than 2000 mg/kg body weight,
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3.1.2. Acute Oral Toxicity Study in Manmosets
Location of Data: Vol. 13

Testing Facility: Preclinical Safety, Ciba-Geigy Pharmacerticals, Stamford Lodge, Wilmsiow,
Chesire, UK.

Identification No,: Report #012/93/SL., Test #92-6081, Exp #52J005

Study Dates: Dosing inititated: 3/2/93
Necropsied: 3/16/93

GLP Compliance: Studies were done in accordance with GLP regulations.

Methods: Suspensions of CGP 48933 (batch #800391) were prepared in 0.5% CMC/0.5% Tween
80 in purified water. Two male marmosets (Callithrix jacchus) of ages 2 years 9 months and 4
years 5 menths and weighing 338 and 447 gm, respectively, at the start of the study, received
single 1000 mg/kg oral gavage (20 ml/kg) doses of CGP 48933. Animals were singly housed.

Observations/Measurements: Both marmosets were frequently observed throughout the day for
any clinical signs and mortalities for 14 days following treatment. Body weights and food
consumption were measured daily. Necropsies were performed at termination of the study;
histopathological examinations were not pesformed.

Results: No animals died. One animal showed moderate to severe vomiting of white material four
times, viz. 5, 10, 11 and 1.5 min post dose. The other animal vomited once, 70 min after dosing.
No treatment-related effects were observed either on body weights or food consumption. No
clinical signs of toxicity were observed and no gross lesions were seen during the necropsy of the
animals. Thus, the threshold for observed acute (non lethal) oral toxicity of CGP 48933 in
marmosets was < 1000 mg/kg.
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3.1.3. Acute Oral Toxicity Study in Marmosets (Rcpeated)
Location of Diata: Vol. 13

Testing Facility: Preclinical Safety, Ciha-Geigy Pharmaceuticals. Stamford Lodge, Wilmslow,
Chesire, UK.

Identification No.: Report #039/94/SL., Test #94-6129

Study Dates: Dosing initiated in males: 7/12/94, in females: 7/14/94
Last necropsy: 7/28/94

GLP Compliance: Studies were done in accordance with GLP regulations.

Methods: Suspensions of CGP 48933 (batch #800393) were prepared in 0.5% CMC/0.5% Tween
80 in purified water. One male (480 gm) and one female (495 gm) marmoset (Callithrix jacchus)
of age 3 years and 1 month, at the start of the study, received single 600 mg/kg oral gavage (10
mi/kg) doses of CGP 48933. Selection of the dose was based on the previous study, in which a
dose of 1000 mg/kg caused emesis. The animals were housed individually in one room:.

Observations/Measurements: Both marmosets were frequently observed throughout the day for
any clinical signs and mortalities for 14 days foliowing treatment. Body weights and food
consumption were measured daily. Necropsies were performed at termination of the study;
hisiopathological examinations were not performed. Organs were not weighed. Tissue samples
were collected from both animals for macroscopic examination.

Results: No animals died. No treatment-related effects were observed either on body weights or
food consumption. No clinical signs of toxicity were observed and no gross lesions were seen
during the necropsy of the animals. The threshold for observed acute oral toxicity of CGP 48933
in marmosets was more than 600 mg/kg body weight.
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3.2. Subchronic and Chronic Studies

Studies i
3.2.1. Fourteen-Day Oral Toxicity Study in Rats
Logation of Data: Vol. 17

Testing Facility: Pharma-Toxicology, Ciba-Geigy Pharmaceuticals, Stamford Lodge, Wilmslow,
Chesire, UK.

Identification No.: Report #004/91/SL., Test #90-6289, Experiment #91R003

Study Dates: Dosing initiated: 1/29/91
Necropsied: 2/13/91

GLP Compliance: Studies v-ere done in accordance with GLP regulations.

Methods: Suspensions of CGP 48933 (batch #charge 6) were prepared in 0.5% CMC/0.1%
Tween 80. The drug was administered orally by gavage (10 ml/kg), once daily for fourteen
consecutive days at doses of 60, 200 or 600 mg/kg. Control animals received the vehicle in a
similar manner. The male and female rats (Sprague-Dawley, strain RAIf(SPF)) were 35 to 49 days
old and had a body weight range of 125-140 g (male) and 120-135 g (fernale) at the start of the
study. Each group consisted of 5 male and 5 female rats. The rats were housed ir: cages of 5 and
kept at an average temperature of 21°C. The doses were selected following consideration of a
pilot acute oral toxicity study in which the highest dose of 600 mg CGP 48933/kg did not

produce any clinical signs or untoward effects.

Qbservations/Measurements: All animals were frequently observed daily for any clinical signs.
Body weights and food consumption were measured daily. Hematology and serum biochemistry
were performed on blood samples collected from all rats on dxy 13. A urinalysis was performed
on sanples collected (16 hours period) on days 9 {(males) and 10 (females). A full necropsy was
performed at the end of the study. The following organs were weighed from all rats that were
killed at the end of the study:

adrenals lungs seminal vesicles
brain ovaries spleen

hearnt pitaitary tesies/Epididymides
kidneys prostate thymius

liver salivary glands (submaxillary) thyroids/parathyroids
ulerus
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The following tissues/organs were taken at necropsy and preserved for histology.

Adrenals Kidneys Seminal vegicles
Aorta Knee joint - Skeletal muscle (thigh)
Axillary lymph node Liver Skin

Bone marrow (stertum, femur) Lungs Spinal cord (cervical, thoracic,
Brain Mammary area lumbar)

Coion Mesenteric lymph node Spleen

Duodenum Oesophagus Stomach

Eyes/Optic Nerves Ovaries Testes/Epididymides
Gross lesions Pancreas Thymus

Harderian glands Peripheral nerve (Sciatic) Tongue
Thyroids/Parathyroids Pituitary Trachea

Heart Prostate Urinary bladder

Deumn Rectum Uterus

Jejunum Salivary glands Vagina

Eyes, Harderian glands and ortic nerves were fixed in Davidsons' fluid. Brain and spinal cord
were fixed in 10% neutral buffered formalin. All other tissues were fixed in Bouin's fluid. Where
possible a reserve set of tissues was fixed in 10% neutral buffered formalin.

Results: There were no deaths and no clinical signs. An apparent slight reduction from concurrent
control body weight gain in males (p >0.05) and food consumption in both sexes (p >0.05) was
observed in all treated groups. However, the findings have no biological significance because of
non dose-relationship and mean values that were within 10% of control. Slight increases (p <0.05)
above concurrent control blood urea nitrogen were found in males at 200 mg/kg (+28%) and in
both sexes at 600 mg/kg (+35% o', +22% 2). Urine volume in males was slightly increased above
concurrent control volume at low (+45%}), mid (+ 30%) and high (+-85%) dose levels (p >0.05).
No differences due to treatment were seen in hematology parameters.

There were no organ weight changes attributable to treatment. At necropsy, one high dose male
showed a dark depressed area in the glandular stomach, while the other two high dose males
showed a small depression in the kidney and a dilated pelvis. The sponsor considered none of
these findings to be toxicologically important. There were no histopathological findings related to
treatment.
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3.2.2. Three-Month Oral Toxicity Study in Rats
Locatinn of Data: Vol. 18-19

Testing Facility: Preclinical Safety, Ciba-Geigy Pharmaceuticals, Stamford Lodge, Wilmslow,
Chesire, UK.

Identification No.: Report #007/92/SL, Test #90-6301, Experiment #91R015

Study Dates: Dosing initiated: 10/09/91
Last necrop*y: 2/06/92

GLP Compliance: Studies were done in accordance with GLP regulations.

Methods: Suspensions of CGP 48933 (batch #800291) were prepared in 0.5% CMC/0.5% Tween
80. The drug was administered orally by gavage (10 ml/kg), once daily for three consecutive
months at doses of 60, 200 or 600 mg/kg. Control animals received the vehicle in a similar
manner. The male and female rats (Sprague-Dawl=y, strain RAIf(SPF)) were 35 t0 49 days old
and had a body weight range of 78-95 g (male) and 75-95 g (female) at the start of the study. The
rats were housed in cages of 5 and kept at an average temperature of 21°C. Table 3.2.2.1 gives
the experimental design of the study.

TABLE 221
CGP 48933: STUDY DESIGN. TEST #90-63C1.

10¢+10¢ 3 months

58+ 5% 3 months + 1 month recovery
E 60 105+109 3 months
3 200 10-"+10 ¢ 3 months
5+ 59 3 months + 1 monith recovery
4 600 100+10¢
| 55+ 5¢

Observations/Measurements: All animals were observed daily for mortalities and clinical signs.
Body weights were recorded daily during treatment period and weekly during recovery period,
and food consumption was measured weekly. Water consumption was measured from week 6 of
the treatment period and during the recovery period. An ECG recording was made from 3 males
and 3 females from each group pretest and during weeks 4, 8 and 12. At week 16, a recording
was made from 3 males and 3 females from the control, 200 mg/kg and 600 mg/kg groups.
Hematology and serum biochemistry values were determined on blood samples collected from all
rats pretest and during weeks 5, 9 and 13, and all recovery rats during week 17. Urinalysis



NDA #20,665 58

determinations were made on samples collected (16 hours period) from all rats during weeks 5, 9
and 13, and all recovery rats during week 17. A fuil necropsy was performed on all rats. Organ
weights were determined for all rats killed at the end of the study. Microscopic examination was
conducted on tissues from all control and high dose animals. See section 3.2.1. for the list of
organs weighed and tissues/organs taken at necropsy and preserved for histology. If lesions were
found in high dose animals, the affected tissues and organs were examined in rats from the other
two dose groups and from the corresponding groups killed at the end of the recovery period.

Results: There were no treatment-related clinical signs or deaths. A female control rat died during
blood sampling during week 5 (no abnormal findings at necropsy). Treatment did not affect body
weight gain, food consumption or ECG. During the treatment period there was a slight but
significant and dose-dependent increase in water consumption in males receivirg 200 or 600
mg/kg. Although males at 60 mg/kg consumed (marginally) more water than the controls, the
difference was not significant. A dose-dependent increase in mean blood urea was observed in
males. The percent increases at the 200 and 600 mg/kg dose levels in weeks 5, ¢ and 13 were,
respectively, 16.65, 41; 36.2, 46.5; and 51.6, 89. During the recovery period mean urea levels of
treated rats were similar to those of the controls. Red cell parameters (RBC, hemoglobin and
packed cell volume) dropped in both sexes at the 600 mg/kg dose level (at all measurement times)
to produce mild anemia. Values returned to normal during the recovery period. A slight nondose-
related increase in urine volume in males at all dose levels throughout the treatment period may
reflect a slight pharmacological effect and correspond to the slight increase in water consumption
noted above.

There were no treatment-related findings at necropsy. Dose-dependent decreases (up to 19%) in
absolute and relative heart and liver weights compared to concurrent control were noted for males
at all dose levels including those in recovery groups. This reduction, according to the sponsor,
reflects the pharmacological activity of the compounc. At 600 mg/kg, absolute and relative
thymus weights were moderately lower than control for both males and females, pituitary weights
were moderately higher than control in females but lower than control in males, and spleen
weights were mimimally decreased compared with controls in males only. There were no Crug-
related histopathoiogical findings for any of these organs and, except for heart and liver, no
significant differences in organ weight values for animals killed at the end of the recovery period.

A minimal increase i incidence of renal tubular hyperplasia of proximal straight tubules in the
outer medulla was observed in 6/10 males given 600 mg/kg and 2/10 males given 200 mg/kg.
Two high dose male rats also showed a minimal increase in tubular basophilia within the cortex
and medulla, generally accompanied by basement membrane thickening. Hypertrophy of renin-
producing cells resulting in hypertrophy of the renal glomerular afferent arterioles occurred in 17
of 20 (9 d', 8 #) rats given 600 mg/kg and 12 of 20 (7 &, 5 ¢) animals given 290 mg/kg.
Microscopic examination of kidneys of recovery group animals suggests that these effects of CGP
48933 are completely reversible.

In summary, oral administration of CGP 48933 at doses of 200 and 600 mg/kg for 3 months was
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associated with dose-dependent increases in blood urea, increased water consumption, increased
urine output, decreases in both absolute and relative heart weights, and morphologic changes in
the kidneys. Even at 60 mg/kg, both absolute and relative heart weights were reduced, rats
consumed marginally more water and voided more urine. Thus, the study failed to establish a no-
effect dose level. The sponsor, however, considers all the changes observed, even at high doses,
to be of no toxicological significance.
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3.2.3. §/12-Month QOral Toxicity Study in Rats
Location of Data: Vol. 20-21, 39(toxicokinetics)

Testing Facility: Preclinical Safety, Ciba-Geigy Pharmaceuticals, Stamford Lodge, Wilmslow,
Chesire, UK.

Identification No.: Report #032/93/SL, Test #91-6140, Experiment #91R011
Pharmacokinetics: Report #BPK(CH) 1994/054, Test #92-7009, Experiment #92R012

Study Date:  Dosing inititated: 03/64/92
Lasi necropsy: 4/01/93

GLP Compliance: Studies were done in accordance with GLP regulations.

Methods: Suspensions of CGD2 48933 (batch #800391) were prepared in 0.5% CMC/0.5% Tween
80. The drug was administered orally by gavage (10 mi/kg), once daily for six /interim treatment
pericd) or 12 (main treatment period) consecutive months at doses of 20, 60 or 200 mg/kg.
Control animals received the vehicle in a similar manner. The male and female rats (Sprague-
Dawley, strain RAIf(SPF)) were 35 to 49 days old and had a body weight range of 78-107 g
(male) and 78-97 g (female) at the start of the study. The rats were housed in cages of 5 and kept
at an average temperature of 21°C. Table 3.2.3.1 gives the experimenta! design of the study. The
dosages were based on the results of a 3-month study (Test #90-6301, Section #3.2.2) where at
600 mg/kg increases in blood urea were observed in both sexes. Increased water consumption 1n
that study was seen at .l dose levels (60, 200 and 600 mg/kg) and morphological changes in
kidney (incidence dose-related) were observed in maie animals receiving 200 and 600 mg/kg/day.

Observations/Measurements: All animals were observed daily for mortalities and clinical signs.
Body weights aiid food consumption were recorded weekly during thc treatment and recovery
periods. Water consumption wzs measured daily and presented weekly for each group.
Ophthalmic and hearing examinations were made on ail rats during the pretest period and on all
rate from control and high dose groups during weeks 13, 26 and 52 and on recovery rats from
control and high dose groups during week 56. ECG recording was made from 3 males and 3
ferales from each group pretest and during weeks 12, 25, 51 and during week 55 (recovery).
Hematology and serum biochemistry measurements were performed on all rats from blood
samples collected from the retro-orbital plexus under light anesthesia during the pretest period,
weeks 13, 26 and 52 and during week 4 of recovery. Urinalysis detearminations were made on
samples collected (16 hour period overnight) from all rats during weeks 11, 24 and 50 and during
week 4 of recovery. A full necropsy was performed on all rats. Urgan weights were determined
for all rats killed at the end of the study. Microscopic examination was conducted on tissues from
all control and high dose animals. See section 3.2.1. for the list of organs weighed and
tissues/organs taken at necropsy and preserved for histology. If !esions wer: found in high dose
animals, the affected tissues and organs were examined in rats from the other two dose groups
and from the corresponding groups killed at the end of the recovery period.
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For pharmacokineics study, blood samples (0.5 ml) were collected from 5 male and 5 female rats
per group (exc ntrol) during weeks 13, 26, 39 and 52 at 0.5, 2, 4, 8 and 24 hr after
administration . P 48933, The same animals (2 to 5/sex) were reused at each time point.

TABLE3231
CGP 48933: STUDY DESIGN AND MORTALITY. TEST #91-6140

P ) P
. e — L )

1 Control 100+109¢ 6 months 1 d'killed on day 325, probably
205+20¢9 12 months misintubation resulting in severe
50+ 5¢ 12 months + 1 month clinical signs

recovery

2 20 10+10¢ 6 months 2 d killed on days 75 & 325; 1 & found
200+20¢ 12 months dead on day 266: all dnsing accidents. 1
50+ 5% 12 months + 1 month ? killed on day 126: lethargy, moribund

recovery

3 60 105+10¢ 5 months 2 Jkilled on days 141 & 266, 1 ¢
2044209 12 months { Killed on day 301, 1 & found dead on
S+ 5% 12 mcaths + 1 month day 266: dosing accidents. 1 ¢ killed

recovery on day 286: swelling of and discharge
from the vagina,

4 200 10g+10¢ 6 months 1, 1 2 killed on days 267 &148:
2044209 12 months dosing accidents. 1 ¢ killed day 28:
55+5¢ 12 months + 1 month hunched, body wt. Loss. 1 2 killed on

recovery day 148: hunched, lethargy. 1 ¢ killed
on day 294 due 1o the disabling effect of

Results: A total of 15 unscheduled deaths or moribund sacrifices occurred during the treatment
period. Most of these deaths/sacrifices were considered associated with dosing accidents (Table
3.2.3.1). Although three unscheduled sacrifices at the high dose, and 1 each at the mid and low
doses were not related to misintubation, the report concludes that none of the losses were due to
treatment with test substance. There were no mortalities durinig the recovery period. No clinical
signs were observed that were considered due to treatment with CGP 48933.

Treatment had a significanc effect on body weight gain (relative to control gain) in males receiving
200 or 60 mg/kg/day. Male rats in these groups showed a dose-related decrease (p values not
provided) in body weight gain from week 8 through 26 of the study. During weeks 27 to 52, body
weight gains were reduced only in high dose males. Males receiving 20 mg/kg/day and females in
all dose groups skowed no treatment-related effects on body weight. Further, body weight gains
were similar in ali groups during the recovery period. A small reduction in food consumption was
observed only in males receiving 200 or 60 mg/kg/day for the entire treatment period. The
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Mals

difference from control was 5.6% and
4.3% for high dose and mid dose males,
respectively. During the first 26 weeks of
treatment the maximum difference from
controls for high dose males was 10%
except for week 13 when the difference
was 14%. However, the sponsor does not
consider this to be of any toxicological
significance. During the treatment period
there was a significant increase in water
consumption in males receiving 200
mg/kg/day. The difference from

controls varied between approximately
15% and 30% throughout the treatment
pericd. Males at 20 and 60 mg/kg/day also
consumed {marginally) more water than
the control during the first five weeks of
treatment. Females showed no treatment-
related effects on food or water
consumption. No abnorrnalities were detected in male or female rats at ophthalmic, hearing or
ECG examinations.

ILERRREDRBERD
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Fig. 3.2.3.1.: Mean body weight (gm) in male rats.

Minor differences from baseline in ciinical chemistry, hematology and urinalysis values were
observed in mid and high dose groups. Notable was a dose-related increase in mean blood nrea at
all sampling weeks in males. Dose-related decreases in absolute and relative heart weights were
observed at all dose levels in both sexes. A slight decrease in liver weight for high dose males was
observed at the terminal sacrifice (Table 3.2.3.2). Statistical significance of these differences was

TLE3272
GROUPMEANOR’  'EIGH' . (GM). TEST#91-6140
Terminal Heart Liver
body weight
Group 1 Absolute % of body wt, Absolute % of body wt.
M 1 M 1 M I M I M

Control

498

1.763

mg/kg/day

612 | 1.562 0322
Female | 295 343 | 1065 1204 0360 0349
20 Male 540 588 | 1440 1598 0267 0272
mg/kg/day | Female | 298 354 | 1054 1.163 0355 0329
60 Male 522 560 | 1345 1469 0258 0.263

I: Interim sacrifice; M: Main sactifice
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no* addressed. A trace of arteriolar hypertrophy was noted in the kidneys of 15/19 high dose
animals (10 males and 5 females) at the interim sacrifice and in 4 (males)/36 high dose animals at
the terminal sacrifice. There were no similar findings in the kidneys of ammals that had received
20 or 60 mg/kg/day or in animals examined after the recovery period.

In summary, daily treatment with CGP 48933 by oral gavage for 52 wecks at a dosage of 200
mg/kg/day was associated with a decrease in body weight gain and food consumption, and
increases in urea and water consumption, relative to concurrent control. Food consumption and
body weight gain, clinical chemistry, hematology and urinalysis were affected to a lesser degree at
a dosage of 60 mg/kg/day. Additionally, a dose-related decrease in both absolute and relative
heart weights was noted at all dose levels in both 6- and 12-month sacrificed animals. The low
heart weight is thought to be related to the pharmacological action of drugs of this class and is
normally observed in studies with ACE inhibitors. Microscopic examination revealed a trace of
arteriolar hypertrophy in the kidneys of high dose animals killed after 6 or 12 months on study. It
is suggested that drugs of this class induce morphological changes in the kidneys characterized by
either hypertrophy or hyperplasia of the juxtaglomerular cells. Such a change is considered a
pharmacologically stimulated response. None of the changes associated with CGP 48933 during
the treatment period were observed during the recovery period, suggesting that the effects of
CGP 48933 are reversible in rats.

CGP 48933 was absorbed rapidly (Tmax: 0.5 hr). The systemic exposure increased with the
increase in dose but not in a proportional manner. (Table 3.2.3.3). The kinetics remained
unchanged after repeated dosing. There was no difference in the systemic exposure between male
and female animals .
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JABLE 3233
PHARMACOKINETIC PARAMETERS DURING REPEATED ORAL ADMINISTRATION OF CGP 48933 TO

THE RATS. RESULTS ARE GIVEN AS MEAN. TEST #91-6140, #92-7009.

Week Sex Dose Cmax Tmax AUC(0.5-24h) R*
[mg/kg] (umolL} (h) (h(umol/L)]
13 M 20 9.2 0.5 48.1
M 60 228 05 94.6
M 200 44.0 0.5 216.3
F 20 4.6 05 28.0
F 60 229 0.5 56.2
F 200 245 0.5 127.4
26 M 20 11.0 0.5 40.3 0.84
M 60 18.1 0.5 80.7 0.85
M 200 265 0.5 172.6 0.80
F 20 4.0 0.5 15.1 0.54
F 60 12.3 0.5 69.4 1.23
F 200 16.4 0.5 155.9 1.22
39 M 20 16.7 0.5 75.7 1.57
M 60 28.7 0.5 106.0 1.12
M 200 44.8 0.5 2184 1.01
F 20 139 05 19.6 0.70
F 60 222 0.5 126.5 2.25
F 200 6.9 0.5 2204 173
52 M 20 16.2 05 37.0 0.77
M 60 244 05 119.9 1.27
M 200 304 0.5 207.5 0.96
F 20 5.1 0.5 20.3 0.73
F 60 174 0.5 96.3 1.71
F 200 213 6.5 1843 1.45

(*R: Accumulation ratio = week n/week13)
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3.2.4. 14-Day Intravenous Toxicity Study in Rats
Location of Data: Vol. 25

Testing Facility: Preclinical Safety, Section of Toxicology/Pathology, Ciba-Geigy Limited, Basel,
Switzerland.

Identification No.: Test #92-6148

Study Dates: Dosing initiated: 10/05/92
Necropsied: 10/19/92

GLP Compliance: Studies were done in accordance with GLP regulations.

Methods: Solutions of CGP 48933 (batch #16/047/1) in physiological saline werc administered
intravenously {10 ml/kg) into the tail vein, once daily for 14 consecutive days to groups of 5 male
and 5 female rats at doses of 10, 30 or 100 mg/kg. Control animals received 0.9% NaCl in a
similar manner. The male and female rats (Sprague-Dawley, strain: RAIf(SPF)) were 6 to 8 weeks
old and had a body weight range of 175-286 gm at the time of dosing. Groups of 5 animals were
housed in cages with diet and water ad libitum. The dose was selected based on the results of a
pilot i4-day i.v. toxicity study in rats of the same strain. In that study, a dose of 100 mg/kg was
tolerated without overt clinical signs or mortality but was associated with slight elevation in
plasma creatinine and BUN values. Additionally, kidney pathology (svbacute tubular lesions,

u; dronephrosis and pyelitis in fernales and pelvic dilatation in males) was observed.

Observations/Measurements: All animals were observed daily for mortalities and clinical signs.
Body weight and food consumption were recorded daily during the treatment period. Water
consumption was measured daily and presented weekly for each group. Hearing was tested for all
rats terminally. Hematology and serum bicchemistry values were determined on blood samples
collected from all rats at the end of the study. Urir.alysis determinations were made on samples
collected from all rats on days 3 and 12. A full necropsy was performed on ali rats on day 15. The
weights of the following organs were recorded for all rats killed at the end of the study: adrenal
glands, axillary lymph nodes, brain, epididymides, heart, kidneys, liver, lungs, mandibular glands,
ovaries, pituitary gland, prostate, seminal vesicles, spleen, testes, thymus, thyroid with parathyroid
glands and uterus. The following tissues from all control and high dose aniimls were sampled for
microscopic examination: bone with bone marrow: stermum/femnur, cecum, colon, duodenum,
esophagus, eyes with optic nerves, harderian glands, ielum, tissues from the injection site,
jejunum, knee joint, pancreas, rectum, sciatic nerve, skin with mammary area, spinal cord,
stomach, thigh muscle, tongue, trachea, urinary bladder, vagina, tissues from all the weighed
organs, and all other organs/tissues showing gross abnormalities during necropsy.

Results: There were no test substance-related physical signs, deaths or gross lesions observed
during the treatment period. No treatment-related changes in body weight, food consumption or
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water intake were evident. Sodium levels were slightly reduced below concurrent control levels in
both sexes. Minimal and not significant elevations above concurrent control in serum magnesium,
glucose, urea and creatinine were noted in males receiving the high dose. Also, males receiving 30
mg/}.g/day showed slight elevations in serum magnesium, glucose and creatinine. Slight
reductions in erythrocytic parameters (hemoglobin concentration, RBC, mean corpuscular
volume; and WBC (in mid dose males also) were observed in high dose males. Partial
thromboplastin time was prolonged in both males and femnales at 100 and 30 (10 in females only)
mg/kg/day. Urinary pH urine was significantly elevated in high dose males on days 3 and 12, and
in high dose females on day 3 only.

Slight and nonsignificant decreases in absolute and relative (to body and brain) heart weights
(both sexes) and liver and spleen weights (males only) were observed in the high dose group.
Prostate, thyroid and lungs in high dose males, and ovaries in high dose females showed
significantly (P <0.05) reduced weights. None of the organ weight findings were considered to be
toxicologically significant since no pathology was evident in any of these organs at autopsy. No
treatment-related macroscopic or microscopic findings were observed in any tissues or organs.
Also, test substance injected intravenously caused no relevant irritative changes at the injection
sites.

In summary, intravenous injection of doses up to 100 mg/kg/day of CGP 48933 for 14
consecutive days to rats caused no overt clinical signs or mortality. However, the high dose
caused slight alterations in clinical biochemistry, hematology, urinalysis and organ weights but
with no histopathological correlates.
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Studies i t

3.2.5. Founteen-DA Oral Toxicity Siudy in Mannosets {Callithrix jacchus)

Location, of Data: Vol. 25

1esting Facility: Preclinical Safety, Ciba-Geigy Pharmaceuticals, Stamford Lodge, Wilmslow,
Chesire, UK.

Identification No.: Test #91-6021, Experiment #€1J003, Report #006/91/SL.

Stucy Dates:  Dosing initiated in males: 02/26/91, in females: 02/2791
Last necropsy: 03/13/91

GLP Compliance: Swdies were done in accordance with GLP regulations.

Methods: Suspensions of CGP 48933 were prepared in 0.5% CMC. The drug was administered
orally by gavage (10 ml/kg), once daily for fourteen consecutive days at doses of 60, 200 or 600
mg/kg (n=2 d" + 2 9/dose). By mistake, on the first day of study low dose males received 90
mg/kg instead 60 mg/kg. Control animals (2 ¢ + 2 £) received the vehicle in a similar manner.
The male and female marmosets were housed singly and were 18 to 48 months old with a body
weight range of 306-461 g at the start of the study. The doses were selected following
consideration of a range finding study (sponsor expt. #91J001) in which CGP 48933 was
administered orally at increasing doses of 100-200-600 mg/kg to marmosets for 4 consecutive
days at each dose level, followed by a 3-day recovery period prior to each dose increase. In that
study, treatment-related effects were observed only at 600 mg/kg/day and consisted of clight to
moderate increases in BUN, creatinine, magnesium and phosphate levels; microscopic
observations of minimal renal tubular casts, cell debris and proteinaceous material; minimal renal
cortical tubular dilatation; and marked lymphocytic infiltration of the gastric cardia.

Observations/Measurements: All animals on the 14-day study were frequently observed
throughout the day for any clinical signs. Body weights were recorded three times a week and
reported once weekly, and food consumption was measured daily. Hematology and blood
chemistry vafues were determined on blood samples collected from all animals on days 0 and 13,
A urinalysis was performed on samples collected over a 16-hour period on days 10 (males) and 9
(females). A full necropsy was performed at the end of the study. The following organs were
weighed from all marmosets that were killed at the end of the study:

adrenals lungs seminal vesicles,
brain ovaries spieen

heart pituitary testes/Epididymides
kidneys prostate thymus

liver/gall bladder salivary glands (submaxillary) thyroids/parathyroids,

uterus
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The following tissues/organs were taken at necropsy and preserved for histology.

Adrenals Knec joint Skeletal muscle (thigh)

Aorta Liver Skin

Axillary lymph node Lungs Spinal cord (cervical, thoracic,
Bone marow (sternum, femur) Mammary arca lumbar)

Brain Mesenteric lymph node Spleen

cecum Oesophagus Stomach (cardia, fundus, pylorus)
Colon Ovaries Testes/Epididymides
Duodenam Pancreas Thymus

Eyes/Optic Nerves Peripheral nerve (Sciatic) ‘Thyroids/Parathyroids

Gross lesions Pituitary Tongue

Hzan Prostate Trachea

Ileurn Rectum Urinary bladder

Jejunum Salivary glands (submaxillary) Uterus

Kidneys Seminal vesicles Vagina

Eyes and optic nerves were fixed in Davidsons' fluid. Brain and spinal cord were fixed in 10%
neutral buffered formalin. All other tissues were fixed in Bouin's fluid. Where possible a reserve
set of tissues was fixed in 10% neutral buffered formalin.

Results: There were no deaths. One high dose male vomited immediately after dosing on days 8, 9
and 11. Vomit on a food tray was noted for a high dose female on day 9. There were no
differences in body weight gain, food consumption or hematological and urinalysis parameters
between control and treated animals. Blood urea levels were above control in one mid dose male
(+105%) and both high dose males (+90 and +152%), and both high dose females (+ 240 and
366%) at day 13.

Decreases in mean absolute and relati' kidney (27%, 10%), liver (30%, 14%) and spleen (40%,
23%) weights were recorded in female marmosets given 600 mg/kg. However, these and other
organs did not show any morphologiv pathology related to treatment. Thus, the sponsor
considers these findings to be of uncertain toxicological significance.

In summary, 600 mg CGP 48933/kg caused emesis and increased blood urea levels in both male
and female marmosets and decreased absoiute and relative kidney, liver and spleen weights in
females. Increased biood urea levels were also observed in . 'd dose (200 mg/kg) males. There
were no drug-related findings at necropsy or microscopy. The no-effect dose level (based on the
increase in BUN) was 60 mg/kg.
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Location of Data: Vol. 26

Testing Facility: Preclinical Safety, Ciba-Geigy Pharmaccuticals, Stamford Lodge, Wilmslow,
Chesire, U.K.

Identification No.: Test #90-6302, Expt. #91J010, Report #028/91/SL

Study Dates: Dosing initiated: 05/21/31
Last necropsy: 09/25/91

GLP Compliance: Studies were done in accordance with GLP regulations.

Methods: Suspensions of CGP 48933 (batch *“#charge 6" and #800191) were prepared in 0.5%
CMC/0.5% Tween 80. The drug was administered orally by gavage (10 ml/kg), once daily for
three consccutive months at doses of 30, 60, 260 or 600 mg/kg. Due to adverse effects at 600
mg/kg, animals of this dosage group were not dosed on days 19-22; dosing resumed on day 23
(except one male who was not dosed again until day 282) at a lower dosage of 400 mg/kg (Table
3.2.6.1). Control animals received the vehicle in a similar manner. The animals were 17 to 37
months old and had a body weight range of 308-511 gm at the start of the study. Animals were
housed singly or in pairs of same sex.

TABLE3.26.1
CGP 48933: EXPERIMENTAL DESIGN. TEST #90-6302

Dose, mg/kg/day | No. of animals, | Duration
sex

3 months
3 nonths + 1 month recovery
3 months
3 months

3 months
3 months + 1 month recovery

3 months
3 months + 1 month reco

*: 600 mg/kg up to day 19, no dose on days 20-22, resumed dosing on day 23 at 400 mg/kg.

QObservations/Measurements: All animals were observed daily for mortalities and clinical signs.
Body weights were recorded once a week and food consumption was measured daily. Ophthalmic
and hearing examinations were conducted on all marmosets during the vretest period and during
weeks 4, 8, 12 and 16 (recovery period). ECG recordings were made from ali marmosets pretest
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and during weeks 4, 8, 12 and 16. Hematology and serum biochemistry measurements were made
on blood samples collected from all animals during the pretest period, weeks 5, 9 and 13, and
from marmosets of the recovery groups during week 17. Urinalysis determinations were made on
16 hr samples collected during weeks 5, 9 and 13, and from animals of the recovery g .ups during
week 17. A full necropsy, including organ weight determinations and microscopic examination of
tissues, was performed on all marmosets. The following organs were weighe from all marmosets
that were killed at the end of the study:

adrenals lungs seminal vesicles,

brain ovaries spleen

heart pituitary testes/epididymides

kidneys prostate thymus

liver/gall bladder salivary glands (submaxillary) thyroids/pasathyroids,
uterus

The following tissues/organs were taken at necropsy and preserved for histology.

Adrenals Knee joint Skeletal muscle (thigh)

Aorta Liver Skin

Axillary lymph node Lungs Spinal cord {cervical, thoracic,
Bone marrow (sternum, femur) Mamunary area lumbar)

Brain Mesenteric lymph node Spleen

Cecum Oesophagus Stomach (cardia, fundus, pylorus)
Colon Ovaries Testes/Epididymides
Duodenum Pancreas Thymus

Eyes/Optic Nerves Peripheral nerve (Sciatic) Thyroids/Parathyroids

Gall bladder Pituitary ‘Tongue

Gross lesions Prostate Trachea

Heart Rectum Urinary bladder

Heum Salivary glands (submaxillary) Uterus

Jejunum Seminal vesicles Vagina

Kidneys

Eyes and optic nerves were fixed in Davidsons' fluid. Brain and spinal cord were fixed in 10%
neutral buffered formalin. All other tissues were fixed in Bouin's fluid. Where possible a reserve
set of tissues was fixed in 10% neutral buffered formalin.

Results; Four high dose animals and one from the 200 mg/kg group were killed for humane
reasons. Two high dose females killed on day 11 were found moribund and experienced emesis,
ptosis, body tremors, marked lethargy and diarrhea on a number of days before sacrifice. One high
dose male killed on day 23 had slight ataxia, moderately reduced activity, "ear tufts on end" and
slight dehydration. A few days before sacrifice this animal showed signs of emesis, body tremors,
underactivity and apparent dehydration. Another high dose male killed on day 25 of the recovery
period showed severe lethargy, severe diarthea with red staining, apparent dehydration and pale
gums. One 200 mg/kg dosed female marmoset was found on day 20 collapsed in the cage, unable
to move, hunched posture, white patches on tongue, piloerection, pupils constricted and was
sacrificed. Histopathological examination of all five of these marmosets showed moderate to
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severe nephropathy.

All high dose animals vomited throughout the treatment period, from immediately following
dosing to 4 hours after dosing. Vomiting was severe during the first three weeks of the study
when the dose was 600 mg/kg, the vomit being blood stained on occasions. The freq..ency of
emesis decreased in this group when the dosage was reduced to 400 mg/kg. Emesis was also
observed in 4/6 males and 3/6 females dosed at 200 mg/kg on occasions from weeks 4 to 13.
Occasional post dose salivation was observed in a male and two females given 600—+400 mg/kg,
and in one female given 200 mg/kg. Piloerection, body tremors and hunched posture were
observed on occasions during the treatment period in some animals from both high and mid
dosage groups but were not dose dependent. A slight to moderate loss of skin elasticity was
observed ir both 600—400 mg/kg and 200 mg/kg dosed animals from week 7. Animals showing a
moderate or marked loss of skin elasticity were given between 7 and 10 ml of 0.9% saline solution
on a daily basis. All animals in both dosage groups showed recovery by the end of week 14. No
treatment-related signs were observed in the lower two dosage groups.

Unlike the control and lower two dosage groups, animals receiving 600400 and 200 mg/kg lost
body weight every week of measurement. At the end of treatment (week 13) these animals
weighed 6 to 8% below their initial weight, while control animals had gained 4 to 8%. The
animals in the top two dosage groups did not fully regain their starting body weight even at the
end of the recovery period (week 18). There was a higher incidence of days in which marmosets
given 600—+400 and 200 mg/kg consumed no food when compared to control marmosets.
Another observation made by the sponsor was these animals were reluctant to eat (conseguently
loss of body weight) during or after some specific experimental procedures or just because of
"discomfort” on intake of the drug.

Slight to very marked increases in blood urea (up to 1103%), creatinine (up to 989%) and alkaline
phosphatase {up to 136%) were observed at weeks 5, 9 arnd 13 in almost all animals given
600—+400 and 200 mg/kg (except creatinine in femnales at 200 mg/kg) and in one or two animals
given 60 and 30 mg/kg. All these values were similar to those of the control animals or initial
starting values by the end of the recovery period. Any meaningful statistical evaluation of the data
is difficult because of the low number of animals per group and variation in individual readings,
including control. Table 3.2.6.2 gives percent change in the values based on the group means.

All marmosets in the 600400 and 200 mg/kg dosage groups exhibited a moderate anemia,
without a high reticulocyte response, at week 5 with hemoglobin, RBC and PCV values remaining
low through week 13 (Table 3.2.6.3). The severity was related to dosage. Anemia was still
observed at the end of the recovery period although some improvement was seen in females
receiving 400 mg/kg and in males and females at 200 mg/kg. No abnormalities were detected in
the urinalysis.
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JABLE 32,62

NOTABLE CHANGES IN THE CLINICAL CHEMISTRY PARAMETERS. GROUP MEAN VALUES ARE
EXPRESSED AS PERCENTAGE CHANGE FROM THEIR OWN INITIAL READING AT WEEK 0. TREATMENT
CONTINUED FOR 13 WEEKS (91 DAYS). TEST #90-6302

Contro} o | +58 -18 +41 +27 +18 +13 +4 -2 -4

9 -7 -2 +5 +17 +33 +11 -2 -6 -4
30 d | -12 +14 +45 +45 +17 +11 0 +2 +6

9 +25 -18 +9 +28 +6 -10 +15 Q +7
60 d |03 +0.5 +45 +32 +25 +17 +9 +9 +4

? -13 +4 +20 +31 +22 +10 -14 -22 -14
200 d | +65 +170 +117 +32 +48 +28 +15 +235 +20

? +20 +27 +77 +38 +19 +18 0 -4 +9
600~ d | +96 +98 +312 +54 +33 +59 -6 +156 +58
400 2 | +5 +156 +148 +52 +82 +57 0 +395 +132

There were no significant differences in organ weights that could be attributed to drug treatment.
All five animals sacrificed before term displayed pale kidneys. One high dose female also showed
enlargement and mottling of both kidneys. A pale or tan colored friable liver and focal red
discoloration of the stomach occurred in two high dose females. Dark red patches un the lungs
were seen in one high dose male sacrificed during the recovery period. The 200 mg/kg female
marmoset which died on day 20 exhibited pale adrenals, liver and kidneys with focal red
discoloration of the stomach. Among high dose animals sacrificed at term twc unimals exhibited
pale Kidneys. There were no treatment-related findings in any other animals.

TABLE 1.2.63
NOTABLE CHANGES IN THE HEMATOLOGICAL PARAMETERS. GP MEAN VALUES ARE EXPRESSED AS
PERCENT CHANGE FROM THEIR OWN INITIAL READING AT WEEK 0. TREATMENT CONTINUED FOR

13 WEEKS (91 DAYS) FOLLOWED BY 4 WEEKS OF RECOVERY 17). TEST #90-6302
Hemoglobin Red blood Cells Packed Cell Volume

Wk | Wk5 | Wk9 { Wk Wk WkS5 | Wk9 | Wk | Wk17
13

nc: no change; nd: not desermined; wk: week; -/+: decrease/increase
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Microscopically, a range of <hanges in kidneys was observed in 4 of 5 animals (two females and
one male at the high dose and one female at the 200 mg/kg level) that were terminated early in the
study. A severe treatment-related nephropathy comprised varying incidences and severities of:
tubulo-interstitial nephritis; tubular hyperplasia, indicative of tubular regeneration; tubular casts
consisting of both proteinaceous and cellular debris; tubular dilatation; tubular degeneration
comprised variously of necrosis, epithelial sloughing, vacuolation and eosinophilic cytoplasmic
droplets; tubular lipid droplets; altered glomeruli characterized by nuclear pyknosis and increased
mesangial substance. Besides this, both high dose females had ulceration of the stomach, and
moderate and marked diffuse lipid vacuolation of the liver with multiple, small vacuoles in
hepatocytes characterized by increased severity in periportal hepatocytes. One female marmoset
showed moderate generalized adrenal cortical hypertrophy, which included minimal diffuse
hypertrophy of the zona glomerulosa. The female marmoset receiving 200 mg/kg exhibited
pyelonephritis and tubular cysts besides the incidences related to nephropathy described above.
Meoderate gastritis, in part erosive, with minimal focal necrosis, moderate diffuse esophagitis,
moderate adrenal cortical hypertrophy and minimal hepatic periportal lipid vacuolation were also
seen in this animal.

Among scheduled deaths, 4/5 high dose marmosets (2 males and 2 females) had treatment-related
nephropathy, which was similar to that exhibited by those killed prematurely (as described above)
but less severe. Tubular degeneration, tubular lipid droplets and glomerular changes were not seen
but tubular basophilia was a significant component in all four animals, Minimal hypertrophy of
renal afferent and efferent arterioles and interlobular arteries occurred in all 5 animals. The
sponsor considers these effects to reflect the pharmacological activity of the compound since it is
documented that all ACE inhibitors produce hypertrophy of renin producing cells at these sites.
The severity of renal extra-medullary hemopoiesis was increased in all these animals. This
correlated well with the occurrence of anemia in most of the animals. At 200 mg/kg, two male
marmosets showed renal pathology. One anital showed marked degeneration of tubules and
dilated Bowman's spaces, such that both contained considerable amounts of a globular, foamy
material that did not stain for either lipid, mucopolysaccharide or amyloid. The other animal
showed a minimal to moderate degree of tubulo-int=rstitial nephritis, tubular basophilia and
tubular casts. There were no treatment-related findings in marmosets receiving 30 or 60 mg/kg
doses of CGP 48933,

One high dose male marmoset that died during the recovery period (on 116th day) had
nephropathy and the severity of it was similar to that seen in animals at this dose level killed at the
end cf the treatment period (see above). However, there was a greater evidence of regeneration as
indicated by marked tubular hyperplasia. Minimal hypertrophy of afferent and efferent arterioles
and interlobular arteries were present. Further, the sponsor observes that additional findings in the
intestinal tract (minimal to marked lymphocytic enteritis), liver (minimal cholangitis, minimal
multifocal chronic hepatitis, minimal focal necrosis) and gall bladder (moderate cholecystitis) are
typically a feature of chronic debilitation in the marmoset and are likely to have contributed to
early termination of this animal. Among scheduled deaths, a treatment-related nephropathy was
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present in all three remaining high dose recovery group animals (2 females and 1 male). The
characteristics of the nephropathy were similar to those seen at this dose level at the end of the
treatment period, but severity was slightly reduced suggesting that recovery from these changes
was partial. The level of renal extra-medullary hemopoiesis was also increased in these animals. At
200 mg/kg, one female killed at the end of the recovery period showed minimal tubulo-interstitial
nephritis and trace tubular lipid droplets which were considered likely to be related to treatment
but it was almost complete recovery in the rest of the animals.

In summary, marmosets of both sexes were administered CGP 48933 at dosages of 30, 60, 200
and 600 mg/kg for 3 months. Due to adverse effects at 600 mg/kg, animals were dosed at 400
mg/kg from day 23 and the severity of the clinical signs reduced. Four high dose animals and one
receiving 200 mg/kg were killed for humane reasons. These and 4 other high dosc and 2 other mid
dose animals (i.¢., 7/8 in all at the high dose and 3/6 in all at 200 mg/kg) exhibited moderate to
severe toxic nephropathy. This was characterized by histological findings in the renal tubules, and
marked increases in blood urea, creatinine and alkaline phosphatase. Also seen at the high dose
was minimal hypertrophy of glomerular afferent and efferent arterioles and interlobular arteries,
stomach ulcers, adrenal cortical hypertrophy and moderate to marked hepatic lipid vacuolation.
The severity of increased levels of renal extra-medullary hemopoiesis observed in high dose
animals correlated well with the occurrence of anemia. Recovery from these changes was partial
in high dose animals and largely complete at 200 mg/kg.
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3.2.7. 6/12-Month Oral Toxicity Study in M (Callithriz igcchus)
Location of Data: Vol. 27-28, and 39 (toxicokinetics)

Chesire, UK.

| Testing Facility: Preclinical Safety, Ciba-Geigy Pharmaceuticals, Stamford Lodge, Wilmslow,

Identification No.: Test #91-6141, Experiment #91J007, Report #025/93/SL

Study Dates: Dosing initiated: 01/14/92
Last necropsy: 02/10/93

Pharmacokinetics: Report #8PK (CH) 1994/053

GLP Comnliance: Studies were done in accordance with GLP regulations.

75

Methods: Suspensions of CGP 48933 (batch 800391) were prepared in 0.5% CMC/0.5% Tween

80. The drug was administered orally by gavage (10 ml/kg), once daily for 6 or 12 months at

doses of 12, 40 or 120 mg/kg. Control animals (group 1) received the vehicle in a similar manner.

Table 3.2.7.1. gives the experimental design of the study. Both male and female marmosets
(Callithrix jacchus) weighed between 270 and 570 gm and were between 18 and 85 months of

age at the start of the study. Animals were housed singly or in pairs of same sex.

No. of animais,

SeX

JABLE 3221
Duration of treatment

6 months

1

COP 48933: STUDY DESIGN alE T #6141

47+49 12 months
20+229¢ 12 months + 1 month
recovery
2 12 2429 6 months None
47+4¢ 12 months
24+29 12 months + 1 month
Tecovery
40 29 +2¢ 6 months None
47+4°% 12 months |
29+29¢ 12 months + 1 month
recovery
4 120 20+29¢ 6 months 1 male killed on humane grounds on
40+479 12 months day 220. Pathology did not reveal any
12 months + 1 month treaiment-related effect
recov
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Observatiops/Measurements:

Mortalities
Clinical signs
Body weights
Food consumption
Blood sampling for 'kinctics study
Ophthalmic, bearing and
E.C.G. exams.
Blood chemistry, hematology and
urinalysis
Pathology:  -necropsy
-organ weights
-microscopy
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daily

daily

weekly

daily

during weeks 23, 36 and 49

weeks 0, 12 24/25,38, 51 and 5 {recovery
period)

weeks 0, 13, 26,39, 52 and 56 (recovery
pericd)

on all animals.

The following organs were weighed from all marmossts that were killed at the end of the study:

adrenals
brain
heart
kidneys
liver/gall

lungs seminal vesicles,
ovaries spleen
pituitary testes/epididymides
prostate thymus
bladder salivar; ilands (submaxiltary) thyroids/parathyroids,
uterus

The following tissues/organs were taken at necropsy and preserved for histology.

Adrenals Knee joint Skeletal muscle (thigh)

Aorta Liver Skin

Axillary lymph node Lungs Spinal cord (cervical, thoracic,
Bone marrow (sternum, femur) Mammary arca lumbar)

Brain Mesenteric lymph node Spleen

Cecum Oesophagus Stomach (cardia, fundus, pylorus)
Colon Ovaries Testes/Epididymides
Duodenum Pancreas Thymus

Eyes/Optic Nerves Peripheral nerve (Sciatic) ‘Thyroids/Parathyroids

Gall bladder Pituitary Tongue

Gross lesions Prostate Trachea

Heart Rectum Urinary bladder

Ileum Salivary glands (submaxillary) Uterus

Jejunurm Seminal vesicles Vagina

Kidneys

Eyes and optic nerves were fixed in Davidsons' fluid. Brain and spinal cord were fixed in 10%
neutral buffered formalin. All other tissues were fixed in Bouin's flnid. Where possible a reserve
set of tissues was fixed in 10% neutral buffered formaiin.

For pharmacokinetics study, blood samples were collected from all animals except control during
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weeks 23, 36 and 49, two hours after administration of CGP 48933,

Results: One high dose male was killed on humane grounds on day 220 of the study. Pathology
did noi reveal any treatment-related effect. Vomiting was observed on several occasions in almost
all animals (8 males and 7 females) receiving 120 mg/kg/day and on a few occasions in 3 males
and 5 females receiving 40 mg/kg/day, from immediately after dosing to up to 3 hr post dose.
Among low dose animals, 3 males and 3 females vomited on up to 3 occasions, mainly during the
first 26 weeks of the treatment period. The sponsor considered the vomiting to be the result of the
taste of drug substance rather than a direct toxic effect on the GIT. Lack of any histopathological
findings confirms the absence of gastrointestinal irritation caused by test substance. Fives males
and 4 females in the high dose group, 3 males and 3 females in the mid dose group and one female
in the low dose group showed slight to moderate loss of skin elasticity on a few occasions during
the latter half the treatment period. This was probably due to mild dehydration resulting from
vomiting. No clinical signs were observed during the recovery period.

No significant effects on body weight gain were observed in treated groups. A slight reduction in
food consumption during the treatment period was observed in animals receiving 120 mg/kg/day
and in females receiving 40 mg/kg/day. Further, the high dose animals continued to show a slight
reduction in food consumption even during the recovery period. Treatment did not significantly
affect hematological or urinalysis parameters, water consumption, hearing, ophthalmic or ECG
parameters.

Four females and 1 male receiving 120 mg/kg/day showed a slight to a marked increase in blood
urea and creatinine levels on several occasions. Two mid dose group males also showed a slight
increase in urea and one of them showed an increase in creatinine. The increases are relative to
concurrent control and pretest values. The sponsor considers these changes (which were not
observed during the recovery period) as expected responses to the test article and of no
toxicolngical significance.

There were no organ weight changes that could be attributed to treatment. Lesions were observed
in several animals at scheduled necropsy. However, none of them was dose-related. A total of 4
high dose females (1 at interim sacrifice, 2 at terminal sacrifice and 1 at the end of recovery)
exhibited renal arterielar hypertrophy. No such changes were seen in other treated groups, This
was considered a morphological change in response to the pharmacological activity of the
compound. Diminution of bore r.arrow cellularity with a concomitant increase in marrow fat was
seen in 4 high dose animals at the interim sacrifice and in one high dose female at the terminal
sacrifice. This was not seen in recovery animals or in any other dose groups. The sponsor
considers these changes to reflect the age range of the animals since they were not accompanied
by significant alterations in peripheral blood. However, there is no data in the report that support
their claim.

In summary, oral administration of CGP 48933 at doses of 12, 40 or 120 mg/kg/day for 6 or 12
months resulted in only minor non-speific clinical changes. Microscopic examination revealed
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renal arteriolar hypertrophy in some high dose females. However, these changes were not

considered to be of toxicological significance.
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The plasma concentrations of CGP 48933 increased approximately in a dose proportional manner
in both sexes (Table 3.2.7.2). There was no significant accumulation or diminution of CGP 48933
between weeks 23 and 36 or 49.

PLASMA CONCENTRATIONS OF CGP 48933 AFTER REPEATED ORAL DOSING IN MARMOSETS,
TEST #91-6141, REPORT #BPK

JABLEJ.272

1994/053

Dose Week # Mean (SD) concentration, pmol/liter
(mg/kg/day)
e | Males _ Females
12 23 1.32 £ 0.63 3392171
36 2.56 = 1.42 1.76 £ 0.92
49 224 £0.73 2.09 £ 0.96
40 23 461 £2.61 439 £2.30
36 407 £1.78 4322105
49 340139 432 +2.68
120 23 12.29 =347 11.22 £ 5.86
18.64 £ 10.40 16.86 = 16.26
1033 +£3.78 632+£3.23




NDA #20,665 79

3.2.8. 14-Day Intravenous Toxicity Study in Marmosets (Callithrix jacchus)
Location of Data: Vol. 29

Testing Facility: Preclinical Safety, Section of Toxicology/Pathology, Cit a-Geigy Ltd., Basel,
Switzerland.

Identification No.: Test #92-6149

Study Dates: Dosing 1n tiated: 11/02/92
Last necropsy: 11/17/92

GLP Compliance: Studies were done in accordance with GLP regulations.

Methods: Solutions of CGP 48933 (batch #16/047/1) in physiological saline were administered
intravenously (1 ml/kg) into the vena femoralis of the right or left leg, once daily for 14
consecutive days to groups of 3 male and 3 female marmosets (Callithrix jacchus) at doses of 6,
20 or 60 mg/kg. Control animals received 0.9% NaCl in a similar manner. Marmosets weighed
between 561 and 584 gm, were between 9 and 41 months of age at the start of dosing and were
housed singly or single sex paired. The doses were selected based on the results of an i.v. rising-
dose tolerance study in 1 male and 1 female marmoset. In that study, the highest dose (100 mg/kg
for 4 consecutive days) was tolerated without overt clinical signs or mortality; however, a slight
reduction in body weight and food consumption was observed at 30 and 100 mg/kg/day in both
animals.

Observations/Measurements: All animals were observed daily for mortalities and clinical signs.
Body weight, and food and water consumption were recorded twice a week and daily,
respectively, during the treatment period. Hematology and serum biochemistry values were
determined on blood samples collected from all animals before the test and at the end of study.
Urinalysis determinations were made on samples collected from all animals over a 3-hr period on
day 0 and week 2 before the administration of the test dsug. A full necronsy was performed on all
marmosets on study day 15. Organ weights were de:srmined for all animals killed at the end of
the study. Microscopic examination was conducted on tissues from all control and high dose
animals. The following organs were weighed from all marmosets thai were killed at the end of the
study:

adrenals lungs spieen

axillary lymph nodes mandibular glands testes

brain ovaries thymus
epididymides pituitary thyroids/parathyroids
hean prostate uterus

kidneys salivary glands (submaxillary)

liver
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The following tissues/organs were taken at necropsy and preserved for histology.

Adrenals Knee joint Skin

Aorta = Lacrimal glands --Spina! cord

Bone marrow (stemum/ femur) Liver Spleen

Brain Lungs Stomach

Cecum Lymph nodes: axillary, Submaxillary glands
Colon mesenteric/submandibular Testes

Duodenum Mammary arca ‘Thigh muscle
Epididymides Oesophugus Thymus

Eyes/Optic Nerves Ovaries Thyroids/Parathyroids
Gall bladder Pancreas Tongue

Heart Pituitary Trachea

Leum Prostate Urinary bladder
Injection sites Rectum Terus

Jejunum Sciatic nerve Vagina

Kidneys Seminal vesicles

and all other organs /tissues showing gross abnormalities during necropsy.

Results: There were no test substance-related physical signs, deaths or gross lesions observed
during the treatment period. No treatment-related changes in body weight were evident. At the
end of treatment, food intake was reduced in all animals including control. Neither clinical
biochemistry nor hematological parameters showed any meaningful changes at any dose level
compared to pretest or control values. The urinalysis showed the presence of glucose (values not
provided) in high dose marmosets (2 males and 2 females). The appearance of glucose in the urine
in the absence of hyperglycemia is puzzling. Although tubular dilatation and pyelonephritis (both
grade 2 of 5) were observed in one of these females and one of these males, respectively, there
was no renal histopathology in the other animals with glycosuria, suggesting diseased kidney may
not be the target organ to consider in the excretion of glucose in the urine. Another factor to
consider is the stress of daily intravenous injections and prolonged retention in the metabolism
cages during urine collection.

No relevant crgan weight changes were noted at any dose levels. Further, there were no
treatment-reiated macroscopic or microscopic findings in any tissues or organs except for the
miror kidney pathology noted above in two marmosets. A slight trend to increased myonecrosis
%t injection sites was observed in high dose marmosets.

In summary, intravenous injection of doses up to 60 mg/kg/day of CGP 48933 for 14 consecutive
days to marmosets caused no overt clinical signs or mortaiity, did rot result in alterations in
clinical biochemistry, hematology, or organ weights, but was associated with glucosuria and
minor kidney pathology.
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3.3. GENOTOXICITY

3.3.1. Ames (Bacterial Mutagenicity) Test (Report #AFP 63)

~ This non-GLP study was conducted by a contract laboratory,- B
N . _. Study completed June 24, 1991.

Ames test permits the detection of gene mutations induced by the test conpound or its
metrbolites in histidine-requiring strains of Salmonella typhimurium and in a tryptophan-requiring
strain of E. coli.

CGP 48933 was evaluated for induction of reverse mutations at selected histidine loci in
Salmonella typhimurium strains, TA 1537, TA 98, TA 100 and at the tryptophan locus in one E.
coli tester strain (WP2 uyrA) in the presence and absence of a rat liver metabolic activation
system (S-9 mix from Aroclor 1254 treated rats).

CGP 48933 was dissolved in dimethyisulfoxide or water and tested at concentrations of 0, 5 (with
S-9 mix only), 15.8, 50, 158, 500, 1580 and 5000 ug/plate. Each concentration of CGP 48933
was tested in all the sirains, both in the presence and absence of S-9 mix. CGP 48933 formed &
macroscopically visible precipitate at doses 2 1580 ug per plate in the presence and absence of S-9
mix. No significant toxicity occurred up to the highest dose tested. In order to increase the
sensitivity of the test towards compounds which are activated to mutagenic epoxides, the ¢- oxide
hydrolase inhibitor and glutathione depletor, 1,1,1-trichloropropene 2,3-oxide was used with TA-
98 in presence of S-9 mix. The reference positive controls (benzopyre, 2-aminoanthracene, 3-
methylcholanthrene, benzopyrene 4,5-oxide, ENNG and MNNG) were run concurretly with
cach assay and produced significant increases in the number of spontaneous revertaats for one or
more strains.

The results indicated that CGP 48933 was not mutagenic under these experimental conditions up
to a maximum tested dose of 5000 pg/plate.

Another (but GLP) study (Test #916046) was conducted at the sponsor’s foreign laboratory
(Genetic toxicology, Ciba-Geigy 14d., Basle, Switzerland) between May 29, 1991 and June 7,
1991. That study, which included an additional tester strain, TA-1535, also indicated that CGP
48933 was not mutagenic.

3.3.2. Gepe Mutation Test With Chinese Hamster V79 Cells (Test #916179)

This GLP study was conducted by the Laboratories of Genetic Toxicology, Pharmaceutical
Division, Ciba-Geigy Limited, Basle, Switzerland between Noveniber 11 and March 11, 1992,

The assay syster.: detec’s gene mutations (base pair substitutions, frameshift mutations and
deletions induced by the test substance) from the parental type to the mutant form which gives
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rise to a change in an enzymatic or functional protein. Mutagenic effects are manifested by the
appearance of cells resistant to 6-thioguanine (6-TG) and can be quantified by comparison of the
numbers of 6-TG resistant colcnies in the treated and control cultures. The experiment was also
conducted i the presence of rat-liver postmitochondrial fraction S9 (from Aroclor 1254 treated
rats) and co-factors in order to ensure that any mutagenic effect of metabolites of the test
compound would also be detected.

In both original and cenfirmatory experiments conducted in the presence of 8-9, CGP 48933 was
dissolved in DMSO at concentrations of 51.41, 154.22, 462.67 and 1388.00 ug/ml. In both
original and confirmatory experiments conducted in the absence of §-9, CGP 48933 was dissolved
in DMSOQ at concentrations of 205.56, 616.67, 1850 and 5550 pg/ml. In the preliminary
cytotoxicity experiments, the viability ¢ cells treated for 5 hrs with CGP 48933 in the presence of
metabolic activation was reduced to a value lower than 10% of the negative controi (CMSO) at
concentrations above 1388 pug/ml. The test substance precipitated as a clot at concentrations of
1850 and 5550 pg/ml, with and without S-9 mix, respectively. Withou: activation, the viability of
the celis treated for 21 hr with CGP 48933 was reduced to a value lower than 10% of the
negative control at the concentration of 5550 pg/ml.

V-79 cell cultures were exposed to four concentrations of CGP 48933, a positive and a negative
(DMSO) control. In the non-activated part of the experiment, the positive control was the
ultimate mutagen ethylmethansulfonate (300 nl/ml). In the part with metabolic activation the
positive control was the promutagen N-nitroso-dimethylamine (1 pug/ml). The treatment was
terminated by washing cells with phosphate buffered saline. The cells were incubated at 37°C for
7-8 days during which the celis could recover and divide to express the mutant phenotype. The
sumber of colonies which develop within 7-8 days in these cultures reflect the viability at the end
of treatment. The high density cultures are subjected to the mutant selection procedure by
supplementing the growth medium with 8 pg/ml 6-TG. Only cells mutated at the hgprt locus
could survive the 6-TG treatment. The number of colonies formed in these flasks during 7-8 days
of incubation at 37°C reflect the overall number of mutations induced by the treatment with the
test si-~<tance or the mutagen (i.c. positive control). The mutant colonies are counted and results
are expressed as ‘mean mutant frequency'. Genotoxic agents significantly increase mutant
frequencies.

In these experiments, the positive controls elicited the expected response, whereas cultures
treated with CGP 48933 exhibited no increase in mutant frequency.

3.3.2. Cytogenetic Tesi on Chinese Hamster Gvary Cell Line (Test #916181)

This GLP study was conducted by the Laboratories of Genetic Toxicology, Pharmaceutical
Division, Ciba-Geigy Limited, Basle, Switzerland between November 18, 1991 and January 21,
1992,

The cell line CHO CCL 61, derived from Chinese hamster ovary cells, was used for testing
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cytotogenic activity (structural chromosome aberrations). One original and two confirmatory
experiments were each performed with and without rat liver S-9 microsomal fraction (metabolic
activation) and different concentrations of CGP 48933.

The cells were exposed to CGP 48933 concentrations of 0, 81.88, 163.75 and 327.5 ug/ml for 18
hrs and concentrations of 163.75, 327.5 and 655 pg/ml for 42 hr without S-9 microsomal
fractiou. To ensure that any clastogenic effects of metabolites of the test substance formed in
mammals would also be detected, in three experiments (one original and two confirmatory
studies) CGP 48933 concentrations of 0, 327.5, 655 and 1310 pg/ml were incubated for 3 hr
(original study) followed by separate 15-hour and 39-hour recovery periods with rat liver S-9
fraction.

None of the studies involving test substance revealed any significant increase in the number of
specific chromosomal aberrations (0 to 3.5%) for any culture. On the other hand, treatment of
cultures with mitomycin-C and cyclophosphamide (positive controls) produced significant
increases in the rate of specific chromosomal aberrations (17 to 38%) in both original and
confirmatory studies. The threshold required for a pos:tive resoense is 6%. Thus, the study report
concludes that CGP 48933 has no clastogenic effect in Chinese hamster ovary cells.

3.3.4. Micronucicus Test in Rat (in vivo) (Test #916177)

This GLP study v.as conducted by the Laboratories and Animal Facilities of Genetic Toxicology,
Pharmaceutical Division, Ciba-Geigy Limited, Basle, Switzerland between November 4, 1991 and
February 24, 1992.

The purpose of the study was to investigate the potential of CGP 48933 to produce clastogenic or
aneugenic effects in rats. Solutions of CGP 48933 prepared in arachis oil were administered orally
(at a volume of 10 ml/kg) by gavage as singie doses of 781.3, 1562.5 or 3125 mg/kg (15
rats/sex/dose). Two additional groups of male and female rats (5/sex/ group) were dosed once
orally with vehicle (10 ml/kg, negative control) or once intraperitoneally with cyclophosphamide
(20 mg/kg, positive control) . Approximately 16, 24 and 48 hr after CGP 48933, vehicle (24 hr
only) or cyclophosphamide (24 hr only) administration, rats (5/sex/group) were sacrificed. Bone
marrow was isolated from both femurs and smears onto slides were prepared for evaluation.
Frequency of micronucleated polychromatic erythrocytes (MN-PCE) for each sample was
determined. The mean number of MN-PCE accepted for the negative control was <0.2% and the
test substance was considered to be active if MN-PCE exceeded 0.2%.

CGP 48933 was well tolerated except for the death of one female rat 24 hr after being given
1562.5 mg/kg. The mean percentage of MN-PCE for negative and postive controls, and drug
treatment were, respectively, 0, 0.54 and 0.01 to 0.10. Thus, sponsor concludes that CGP 48933
does not have clastogenic activity in rat bone-marrow cells.
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3.4. REPROTOXICITY

3.4.1. Omal Fertility and Reproductive Toxicity (Segment J; Study in Rats
Location of Data: Vol. 31

Testing Facility: Division of reclinical Safety, Pharmaceutical Division, Ciba-Geigy Corporation,
556 Morris Avenue, Summit, N; 07901.

Identification No,: Report #94004, Master Index Number 924222
Study Dates: Dosing Initiated 11/16/92 (males) and 2/1/93 (females)
GLP Compliance: Studies were done in accordance with GLP regulations.

Animals: Sprague-Dawley (Crl:COB CD[SD]BR) rats from Charles River laboratories; Males
were approximately 14 weeks of age and weighed 426-564 gm, while females were approximately
11 weeks of age and weighed 231-307 gm at initiation of dosing.

Mode of Administration/Dosage Levels: Suspensions of CGP 48933 (lot #300192) were prepared
in 0.5% CMC with 0.5% Tween 80. The drug was administered orally by gavage (10 mlkg),
once daily to three groups of 12 males and 24 females each at doses of 10, 50 or 200 mg/kg.
Control animals (group 1) received the vehicle in a similar manner. Males were dosed for 90 days
prior to mating, during the three-week mating period and three weeks thereafter. The females
were treated for 14 days prior to mating, during mating and until day 19 of gestation (cesarean-
sectioned animals) or through day 20 of lactation (natural delivery females).

Observations/Measirements: All animals were observed for physical signs once daily. Alopecia
was recorded weekly. Body weights and food consumption were recorded weekly. Females killed
on day 20 of gestation (" 2/group) were examined for reproductive status, corpora lutea and
implants were counted and the latter were classified as live fetus, dead fetus or resorption.
Ovarian, oviduct and uterine weights were recorded at necropsy. All fetuses were examined
externally and live fetuses were weighed and sexed and saved for viscerai and gross examinations.
One-third or the fctuses from each litter were fixed in Bouin's solution for kidney pathology and
the rest were placed in 70% cthanol for skeletal examinations, The kidneys from all fetuses were
examined grossly, while kidneys from control and high dose fetuses were subjected to histologic
processing for potential effects of test substance on fetal kidney development.

Females in the second group were allowed to deliver taeir litters and were sacrificed on day 21 of
lactation, and necropsied. The F, pups were counted, examined externally, and sexed on postnatal
day 0. Ciinical signs and body weights were recorded on postpartum days 0, 4, 7, 14, 21, 28 and
35. All litters were reduced to 4 males and 4 females on lactation day 4. The developmental
parameters studied were righting reflex (day O to 2), pinna detachment (day O to 2), ear canal
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opening (day 13 to 16), eye opening (day 14 to 17), Preyer's reflex (day 21 to 28), pupillary reflex
(day 35 to 42), testes descent (day 22 to 28) and vaginal opening (day 32 to 40). Behavioral tests
were performed on | male and | female animal from each litter and included passive avoidance
acquisition (day 26), passive avoidance retention (day 33), open field motor activity (day 40) and
fore- and hindlimb grip strength (day 33). At 10 weeks of age, one male and one female from each
litter were mated with animals from other litters within the same dose group until a sperm-positive
washing was reccrded. The number of implantation sites, stillbirths and male and female F,
newborn pups in each litter were recorded after birth; then the litter and F, animals were
euthanized.

Results: "Mere were no test substance-related deaths in the study. One high dose male died as a
result of an intubation accident on day 20 and another high dose male died on day 69. The latter
animal died as a result of low food consumption with an associated loss of body weight (104 gm)
between days 56 and 63. This was attributed to missing; teeth. A treatment-related clinical sign of
salivation (after dosing) was observed in 4/12 mid dose and 12/12 high dose male animais. Other
clinical signs such as alopecia, chromodacryorrhea, diarrhea, staining, stool changes were
considered incidental based on a low incidence of occurrence and the absence of a dose-response
relationship. No treatment-related changes in food consumption were observed in males at any
dosc level. Overall (treatment days 0-126), there was a dose-dependent reduction in body weight
gain for males at 50 and 200 mg/kg/day, but these reductions (7 and 18% of contro] gain,
respectively) were not statistically significant. On the other hand, body weight gain from day 49 to
day 63 was significantly lower (P <0.05) and body weight loss from day 91 to day 98 significantly
higher (P <0.05) than control for the high dose male group. There were no treatment-related
necropsy findings in the males. Also, there was no effect of CGP 48933 on absolute or relative
testes weights at any dose level. Reproductive performance of mated males, as evidenced by
percent females inseminated, and percent pregnant indices, was not affected by drug treatment.

There were no parental F, female mortalities in the study. A tre:tment-related salivation was
observed in 18/24 highdose and 1/24 middose females. Average food consumption was
significantly (P £0.05-0.01) lower in females at 200 mg/kg during premating days 0-14 and

gestz “on days 0-6 . Non-statistically significant reductions (7 to 14%) relative to control females
were noted during gestation days 6 to 20. A statistically significant treatment-related decrease in
body weight {(approximately 7 to 11% below the concurrent control value) in the high dose group
was noted on premating days 7 and 14, gestation days 0, 6, 13 and 20 and lactation day 0. In the
same group, treatment-related significant reductions in body weight gain (22 to 62% of the
concurrent control value) were observed on premating days 0 to 7 and gestation days 0 to 20.
There were no changes in body weight parameters in females dosed at 10 or SO mg/kg/day. There
were no test substance-related gross lesions found at necropsy in F, females sacrificed at the end
of the study.

F, fertility parameters were not altered with the treatment. In the 10 and 200 mg/kg/day c-
sectioned groups, there were slightly (not statistically significantly) fewer corpora lutea, implants
and live fetuses than control. Since these responses were not dose-related, they were considered
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incidental. Pre- and postimplantation losses were slightly higher than control in the 10 and 50
mg/kg/day groups, but the differences are not significant. Gross examination of fetuses did not
reveal any compound-related findings. There were no compound-related gross or microscopic
abnormalities in the fetal kidneys.

There were no effects of test diug on any of the reproductive parameters in the natural delivery
groups. Higher percent stillbirths (3.86 + 8.59 versus 0 in the control) observed at 50 mg/kg was
considered incidental due to the lack of a dose-response relationship. There were no treatment-
related changes in mean litter size, pup sex ratio or survival or clinical signs at any dose level
during the study. In general, pup weight at all doss levels tended to be slightly lower than control.
The differences, however, were not dose-related and not statistically significant. The sponsor
attributes them to the large litter size and biological variation resulting in a higher control value.
There was no effect of treatment on the development of F, pups except for statistically significant
(P <0.05) increases in time to ear canal opening in mid and highdose female groups. However, the
sponsor considers these small increases (up to 1%) to be biologically insignificant. In behavioral
testing, the open field motor activity parameter showed a significant increase in peripheral and
total beam breaks in females at 200 mg/kg/day. Passive avoidance testing of males and females in
all treated groups resulted in an increase in trials to success during the retention (memory) phase.
This observation seemed to be unrelated to the treatment since the retention score (average
latency per trial) and the difference between the learning and retention trials (which is an
indication of memory relative to leaming) were not statistically significantly different from
control.

CGP 48933 had no adverse effects upon the reproductive capacity of the F, generation at any
dose level tested.

In summary, treatment-related effects were noted in parental F, animals at doses of 50 or more
mg/kg/day, and consisted of (a) salivation in males at 50 and 200 mg/kg/day and in females at 200
mg/kg/day; (b) decreased food consumption in females at 200 mg/kg/day; and (c) decreased body
weight in both sexes at 200 mg/kg/day and reduced body weight gain in males at 50 and 200
mg/kg/day and in females at 200 mg/kg/day. Thus, the no observed effect dose level in this study
for maternal toxicity was 10 mg/kg/day, and for developmental toxicity was >200 mg/kg/day.
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3.4.2. Oral Developmental Toxicity (Segment 1D Study in Rats
Location of Data: Vol. 32

Jesting Facility: Division of Preclinical Safety, Ciba-Geigy Pharmaceutical, Stamford Lodge,
Wilmslow, Cheshire, U.K.

Identification No,: Report #008/92/SL., Test #916067, Exp. #31R713
Study Dates: Dosing initiated 10/28/91
GLP Compliance: Studies were done in accordance with GLP regulations

Animals: Female Sprague-Dawley (Tif:RAIf(SPF)) rats were approximately 14-17 weeks of age
and weighed 243-358 gm when allocated to the study.

Mode of Administration/Dosage Levels: Suspensions of CGP 48933 (lot #800291) were prepared
in 0.5% CMC with 0.5% Tween 80. The drug was administered orally by gavage (10 mlUkg),

once daily to three groups of 25 mated females each at doses of 60, 200 or 600 mg/kg on
gestational days 6 through 15. Control animals (group 1) received the vehicle in a similar manner,

Observations/Measurements: All animals were observed for physical signs once daily. Body
weights and food consumption were recorded on day 0 and on days 6 through 15 and 20 of
gestation. All animals were killed on day 20 of gestation, and the number of copora lutea,
implants, early and late resorptions (including dead fetuses) and live fetuses were counted.
Collective placental weights for each litter were recorded. Additionally, abdominal viscera
including kidneys were examined for all F, females. All fetuses were weighed, sexed, and
examined externally before necropsy. Approximately half the fetuses were fixed in Bouin's
solution for visceral examination and the rest were placed in 70% ethanol for skeletal
examinations.

Results: There were no mortalitics. There were no test substance-related physical signs, deaths,
abortions or gross lesions observed at necropsies. A total of 10 females were found to be not
pregnant. The distribution of non-pregnant femazles between the control and dose groups did not
indicate any efffect of CGP 48933. Maternal body weight gain was reduced ir a dosa-related
manner in both 200 and 600 mg/kg/day groups on days 15 and 20 of gestation. However, on both
days of measurement, the data was statistically significant (P <0.05) for the high dose group only.
There was no effect of CGP 48933 on maternal food consumption. The reproductive performance
as assessed by number of corpora lutea, implants, live fetuses/litter, and pre- and postimplantation
losses were not influenced by test drug at any dose level. But the high dose group mean f=tal
weight was 4.6% below control (P <0.05). This effect was considered by the sponsor to be a
consequence of reduced :naternal body weight. There were no other toxicologically significant
findings at matemnal necropsy.
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A non statistically significant increase in the incidence of dilated brain ventricles in the high dose
fetuses (17/159, 10.7%) in comparison to concurrent control (9/159, 5.7%) was attributed to the
increased number of low weight fetuses in the high dose group. An association between dilation
of the lateral brain ventricle and low birth weight has been reported in the literature. Further, the
fetal incidence in the 600 mg/kg/day group (10.7%) is well within the historical control range (1.5
to 17.4%, data pooled frcm 4 different studies, amendment dated 9/23/96). An increased
incidence of an extra cleft in the median lobe of the liver was observed at all three dose levels,
statistically significant (P <0.05) at 200 mg/kg/day. According to the sponsor, the cleft in the
median lobe of the liver is a structural variant in this strain of rat and the incidence in all groups
was below the upper limit of historical control incidence. Another notable visceral observation
was the occurrence of “extreme dilation” of the ureters in 3 fetuses from 2 litters at 600, 1 fetus at
200, and 2 fetuses from 2 litters at 60 mg/kg/day. E:xtreme dilation was not seen in concurrent
control fetuses (Table 3.4.2.1). The incidence observed in the high dose group was claimed to be
just above the maximum historical control group incidence.

Two fetuses in two litters at 600 mg/kg/day had a curved and shortened femur (P <0.05). The
finding was absent in the other two dose groups as well as in the control group. “The appearance
of the femur suggested mechanical damage, in that it resembled a transverse fracture in the middle
of the bone.” The sponsor contends that a similar finding was reported in a control fetus in a
previous study. Increases over concurrent control in sites of incomplete ossification of the
sternebrae of fetuses in low (+26%) and high dose (+43%) groups were not statistically
significant (Table 3.4.2.1). The highest incidence was also below the maximum historical control
incidence for this finding and thus was considered not to be of toxicological insignificance.

In summary, the no observed effect dose level for matemal toxicity as indicated by decreased
body weight gain was 200 mg/kg/day. Though there was no evidence of teratogenicity or
increased embryonic or fetal mortality in rats at doses up to 600 mg/kg/day, this dose reduced
fetal birth weight significantly. There were no effects of CGP 48933 at 60 mg/kg/day.
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IABILE342.1
FETAL EXTERNAL., VISCERAL AND SKELETAL OBSERVATIONS. TEST #916067
Dose (mg/kg/day)
M/
Observatioiis v Control 60 200 600

dams/fetuses  damsffetuses damsfetuses  dams/fetuses

1. Extemnal obscrvations

Number examined: 221327 231304 217269 24/333
2. Yisceral observations

Number examined: vV 22159 23/144 20/129 24/159
Nasal cavities dilated v 11 k V) 5/6 212
Brain-lateral ventricle dilated v &7 111 5/6 9/15
Brain-third ventricle dilated v 1 171 0/0 313
Liver extra cleft in median lobe v KTk &7 10/12 (/4
Ureter dilated v 9/20 6/6 4/6 13/24
Ureter dilated extreme v 00 242 /1 23

3. Skeletal observations

Number examined: 22/168 23/160 21/140 24/174
Femnur shortened and mis-shapened v 00 o0 oo 2R
Sternebrae incompletely ossified vV 17446 18/55 55/16 20/68

M: malformations, V: variant
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3.4.3. Perinatal and ostnatal Reproductive Toxicity (Segment [II) Study in Rats
Location of Data: Vol. 33

Testing Facility: Divicion of Preclinical Safety, Ciba-Geigy Corporation, Pharmaceuticals
Division, Summit, New Jersey.

Identification No.: Report #94056, Test #936207, Study MIN 944019
Study Dates: Dosing initiated 2/16/94 (day 15 of gestation)
GLP Compliance: Studies were done in accordance with GLP regulations

Animals: Female Sprague-Dawley (Crl: COBS CD(SD)BR) rats were approximately 14 weeks of
age and weighed 220-309 gm on day 0 of gestation.

Mode of Administration/Dosage Levels: Suspensions of CGP 48933 (lot #800193) were prepared
in 0.5% CMC with 0.5% Tween 80. The drug was administered orally by gavage (10 mVkg),

once daily to three groups of mated females at doses of 60 (n=21), 200 (n=21) or 600 (n=26)
mg/kg/day from gestation day 15 to lactation day 20. Control animals (group 1, n=26) received

t 2 vehicle in a similar manner. Five pregnant rats each from the control and high dose groups
were dosed only through gestation day 20 (total of 6 doses) in order 10 evaluate the fetal kidneys.

Observations/Measurements: All animals were observed for physical signs and mortality once
daily from gestation day 0 through lactation day 21. Body weights and food consumption were
recorded on gestation days 0, 6, 13, 15 and 20 and lactation days 0, 7, 14 and 21 (body weights
only). The first five pregnant dams in the control and high dose groups (1 and 4, respectively)
were sacrificed on gestation day 20. Each live fetus was counted and identified by its position in
the uterine homn. Fetuses were not sexed and were discarded after removal of kidneys for gross
and microscopic evaluation. No other organs or tissues were saved for examination, The
remaining dams were killed on lactation day 21, the external body and major viscera were grossly
examined and the number of implantation sites counted.

All F, pups were counted, examined externally for malformations, weighed and sexed on postnatal
day 0. Futher, pups were examined for clinical signs and mortality, and weighed on postpartum
days 4,7, 14 and 21. Litters were culled to 4 males and 4 females on postpartum day 4. The pups
were tested for righting reflex on postnatal days 0 to 2, pinna detachment on days 3 to S, ear canal
opening on days 13 to 16, and eye opening on day~ 14 to 17. All surviving pups were killed on
day 21 and discarded without further examination.

Results: There were no treatment-related physical signs, deaths, abortions ot gross lesions
observed at necropsies. One control animal died on the first day of dosir g (gestation: day 15); that
death was attributed to misintubation. A statistically significant, treatment-related reduction in
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mean body weight gain was observed at 600 mg/kg/day on gestation days 15 to 20. There was no
effect of treatment at doses <200 mg/kg/day. A body weight loss was observed for all (including
control) groups on lactation days 14 to 21 (Table 3.4.3.1). Group mear food consumption was
13.3 % (P <0.01) and 10to 11% (P <0.05) below control, respectively, at 600 mg/kg/day on
gestation days 15 to 20, and at doses 2200 mg/kg/day on lactation days 0 to 7 (Table 3.4.3.2).
There were no treatment-related effects on reproductive performance of F, females.

Microscopic evaluation of fetal kidney showed minimal, spontaneous dilatation of the renal pelvis
in both contro! and high dose groups with an incidence of 9% and 13%, respectively. However,
these values are much lower than that seen in control fetal rat kidneys from a previous study with
CGP 48933 (see section #3.4.1). Incidence of pelvic enlargement or distention varied
considerably, ranging from 6-63% in the control litters and 11-71% in the high dose group litters.
The sponsor considers many of these apparent distentions were to be artifactual, produced during
manipulation of small organs under the dissecting microscope. Further, microscopic evaluation
most often did not confirm these gross observations.

TABLEJ3431
MEAN =z S.D. MATERNAL BODY WEIGHT GAIN (GM) DURING GESTATION AND LACTATION
DOSE LEVEL (MG/KG/DAY)

DAYS CONTROL {0) 60 200 600

Gestation

0-6 40.81 +9.44 39.90 + 10.02 46.48 + 25.62 40.73 £ 7.90
N26 N21 N21 N26

6-13 44.69+£9.24 4748 + 7.27 39.76 £ 26.87 44,54 + 7.84
N26 N21 N21 N26

13-15 12.58 £ 5.23 10.76 £ 8.38 11.62+5.08 12.15+ 698
N26 N2t N21 N26

15-20 77.04 + 11.45 7543 £ 13.35 71.81 £ 14.70 66.58 + 12.09*
N26 N21 N21 N26

Lactatiop

0-7 29.38 + 12.06 27.15+11.99 2248 +9.78 26.67 x 14.35
N21 N20 N21 N21

7-14 21.14 £ 14.13 18.55 + 1495 20.75 + 12.89 28.10+11.18
N21 N20 N20 N20

14-2% -26.19 + 18.57 -19.60 + 14.62 -11.70 £ 16.27* -26.70 £ 17.94
N21 N20 N20 N20

In cases of statistical significance, *; for 0l <p<=.05
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JABLE 3432
MEAN £ §.D. MATERNAL FCOD CONSUMPTION (GM/DAY) DURING GESTATION AND LACTATION
DOSE LEVEL (MG/KG/DAY)

DAYS CONTROL (0) 60 200 600

Gestation

0-6 27.65+3.21 2834 £296 2771 £ 244 28.23x2.32
N26 N21 N21 N26

6-13 30.45x 351 31.01 £3.20 3087398 3057+ 2.63
N26 N21 N21 N26

13-15 32.29 + 4.41 32.83 £3.57 31.57+£3.90 31.77£3.60
N26 N21 N21 N26

15-20 32.61 + 13,54 3290+ 3.45 31.12£2.913 28.28 £ .27+
N26 N21 N21 N26

Lactation

0-7 46.68+ 5.58 44.45 = 3.65 41.5 £ 4.70** 42.11 £6.33*
N20 N20 Nz21 N20

7-14 65.96 + 5.00 6495 7.15 65.04 + 4.89 61.77 % 6.15
N20 N19 N20 N20

In cases of statistical significance, *: for .01 <p <= .05, ** : for p <= .01

There were no treatment-reiated clinical signs in the F, pups during the postnatal days. Reductions
in pup survival were observed in the high dose group on both precull and postcull days. The
decreases wers statistically significant (P <0.01) on postnatal days O to 4 for both sexes pooled and
on on days 4 to 21 for male pups (Table 3.4.3.3). Thirteen of the 21 high dose group litters lost at
least one pup during postnatal days O to 4, as compared to the control group in which 7 of 21 litters
lost at least a single pup. The sponsor asserts that the greater effect on male pup survival was
attributable to random biological variation; both sexes were presumed to be equally affected.
Significant (P <0.05) treatment-related reductions in pup body weight were observed throughout
the lactation period for both male and femnale pups except on day 4 for female pups at the 600
mg/kg/day dose level. There was no effect of treatment on mean pup body weight in other groups
(Table 3.4.3.4).

Significant increases in the mean time to complete pinna detachment in both sexes and ear canal
opening in males were noted in the high dose group. These delays reflect on low birth weight.
Additionally, a slight but statistically significant increase in the mean time to compliete pinna
detachment in males was observed in the 200 mg/kg/day group. Since this effect was not associated
with any effects on body weight or survival, the sponsor considers it to be incidental to treatment.
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JABLE3433
SUMMARY OF F, GENERATION: SURVIVAL ( MEAN = S.E) BY SEX AND SEXES POOLED
DOSE LEVEL (MG/KG/DAY)
PARAMETER CONTROL (0) 60 200 600
Survival Indices by Sex:
Mean 9% males surviving 97.50+1.18 9253 480 9773 2170 9287 =.70
Days 0-4 (precull) 21) 21 (1) (21)
Mean % males surviving 100.00 +0.00 100.00 £ 000 95242476 91.67 £4,98*%
Days 4-21 (postcull) 20 (20) 21 (r
CA3
Mean % females surviving 97.352.70 93.78 2 4.76 98.25+1.21 91.88 x 3.17
Days 0-4 (precull) 2n 20 21 1)
Mean % females surviving 98.81 £ 1.19 9750 1.72 94.05 £ 4.85 9524 £ 4.76
Days 4-21 (postcull) 20n (20) @n {21)
Survival Indices Sexes Pooled:
Mean % pups surviving 97.65 £ 0.84 93.26 2 4.72 9835+ 1.11 91.96 + 2.65**
Da s 0-4 (precull) (21) (21) @n (21)
Mean % pups surviving 99.40 £ 0.60 98.75 + 0.86 94.64 £ 4.77 9345 + 4.77
Days 4-21 (postcull) (21) (20) 2n (21)

** Statistically different from the control group atp < 0.01.

In conclusion, oral administration of 600 mg/kg of CGP 48933 to pregnant rats caused a decrease
in mean body weight gain during gestation and mean food consumption (also at 200 mg/kg/day)
during gestation and lactation. Developmental toxicity was expressed in F, pups as reduced
postnatal survival, decreased body weights and functional deveiopment in the 600 mg/kg/day
group. There were no treatment-related effects on labor, delivery, reproductive parameters or fetal
kidney development. The no effect dose (for decreased food consumption) is 60 mg/kg/day and not
200 mg/kg/day as claimed by the sponsor.



NDA #20,665

TABLEJ 434
SUMMARY OF F, GENERATION: BODY WEIGHT ( MEAN 2 S.EXGRAMS)

DOSE LEVEL (MG/KG/DAY)
Postpartum day CONTROL (0) 60 200 600
MALES

0 6.59 2 0.13 6.59+0.13 6.4920.13 5991 0.13%
@n @n @1 @n

4 9.94 £ 0.30 10.05 +0.31 9.74 +0.30 8.91 £ 0.30*

(Precull) @1) (20) @n @n

4 10.00 £ 0.30 10.02 £ 031 9.73 2030 8.94 £ 0.30*

(Postcull) @n (20) @1 @1

7 16.08 + 0.56 16.04 £ 0.58 1520 £0.57 13.65 = 0.57%*
1) (20) @n (21)

14 34.08 + 0.86 33.67 £ 0.88 33.30 £ 0.89 30.12 + 0.88°~
@n (20) (20) (20)

21 55.36 £ 1.25. 55.38+1.29 5418+ 1.28 4734 =+ 1.28**
(21) (20 (20) (20)

FEMALES

0 6.19% 0.1} 621z 0.11 609z 0.11 573z 0.11+*
1) 1) Q1 33}

4 9.30 £ 0.27 9.54+ 0.28 9.14 x 0.28 8.60 + 0.27

(Precull) 21) (20) 21) 21)

4 9232 0.27 9.70+ 0.28 9.17 + 028 8.57 £ 0.27

(Pustcull) @1 (20) @n @n

7 14.68 + 048 15.61 ¢+ 0.50 14.23 £0.49 13.30 = 0.49*
@n (20) @n @1

14 3198+ 0.77 3345= 0.79 3203z 0.80 29.55 =0.79*
{21) {20) (20) (20)

21 5162z 1.16 55.08 £ 1.19* 5228 - ,20 46.14 £ 1.18**
1) (20) (20) (20)

Suatistically different from the control group at p < 0.05.
Statistically different from the control group at p < 0.01.
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3.4.4. Oral Devclopmental Toxicity (Segment I} Study in Dutch Belted Rabbits
Location of Data: Vol. 33

Testing Facility: Division of Preclinical Safety, Ciba-Geigy Pharmaceutical, Stamford Lodge,
Wilmslow, Cheshire, UK.

Identification No.: Report #009/92/SL, Test #916070, Exp #91L717
Study Da;es: Dosing initiated 12/15/91
GLP Compliance: Studies were done in accordance with GLP regulations

Animals: Dutch Belted female rabbits were approximately 14-17 weeks of age and weighed 2006-
3012 gm at the time of initiation of dosing.

Mode of Administration/Dosage Levels: Suspensions of CGP 48933 (lot #800291) were prepared
in 0.5% CMC with 0.5% Tween 80. The drug was administered orally by gavage (I ml/kg), once

daily to three groups of 20 pregnant females each at doses of 2, 5 or 10 mg/kg on gestation days 6
to 18. Control animals {(group 1, n=20) received the vehicle in 2 similar manner. All animals
including control received 60 ml of 0.9% w/v saline daily by gavage, approximately 2 hr post dose
on the first day of dosing and thereafter at dosing. Saline treatment continued until day 28. The
dosages were based on the results of a dose range finding study in saline supplemented (Dutch
Belted) rabbits (report #002/92/SL), in which increased mortality was observed at doses as low as
30 mg/kg/day and frequency of total Litter loss increased at doses as low as 15 mg/kg/day.

Obscrvations/vicasurements: All animals were observed once daily for physical signs of toxicity.
Body weights were recorded on gestation days 0, 6, 10, 14, 18, 21, 25 and 28. Food consumption
was measured on days 0, 6, 13, 19, 24 and 2°: f gestaticn. All animals were killed on day 28 of
gestation, uterine contents were examined (position and number of resorbed and viable fetuses
noted), corpora lutea counted and fetal and placental weights recorded.

All fetuses were sexed and given external, visceral and skeletal examinati »ns. The heads of half of
the fetuses in each litter were fixed in Bouin's fluid for subsequent examination following coronal
hand serial sectioning.

Results: There were a total of 15 unscheduled deaths during the study, which occurred in all dose
groups including the cont:>}. Table 3.4.4.1 illustrates the fates and pregnancy outcomes of animals
in the study. Since all dez.a1s were the result of dosing errors, respiratory infection or accidental
injury, the sponsor considers none of them to be treatment-related. There were no clinical signs
observed that were considered to be treatment-related. At necropsy. an increase in the incidence of
excess fluid in the thoracic and abdominal cavities was noted in maternal animals receiving 5 and 10

mg/kg/day.
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JABLE 3.44.1
SUMMARY OF FATE OF MATERNAL ANIMALS. TEST #916070

Killed in extremis®

Humane kill® i 3 1 3

Found dzad ! 1 0 1

Aborted 2 1 2 3

Total litter loss 1 0 3 8 ||
Pregnant to term with live youn 13 14 14 4

a: means the animal was found in a state close to the death and was therefore killed
b: means that the animal, although not close to death, was displaying signs considered 10 be adverse enough to
require killing for humane reasons.

There were no clear dose-related eifects on body weight. None of the groups gained weight over
the gestation day 6-18 treatment period and control and mid dose groups lost weight during this
period. Similarly, there were no treatment-related effects on food consumption.

A markedly elevated incidence of dams with totally resorbed litters at the high dose, coupled with
other losses (deahs, unscheduled sacrifices and abortions) in all groups, left only 4 pregnant
animals in the high dose group at delivery (Table 3.4.4.1). For those animals pregnant at delivery,
the number of implantations was lower and the preimplantation loss was higher in the high dose
group than in the control group. A significant (P <0.05) increase in the incidence of resorptions in
the mid dose group contributed to a higher than control postimplantation loss for that group. The
% postimplantation loss at the high dose, although greater than control, was less than at seen at the
mid dose (Table 3.4.4.2), but in view of the increase in the incidence of pregnancy losses seen in
both of these groups, the increases in postimplantation loss are considered to be treatment-related.

In the mid dose group there was a slight and not statistically significant reduction in mean fetal
weight associated with an increase in the incidence of small fetuses (defined as 26 gm or less). The
incidence of small fetuses across various groups was as follows:13.9% (6 litters), 5.5% (3 litters),
28.6% (8 litters) and 7.7% (1 litter) in control, low-, mid- and high dose groups, respectively.
There was no effect of CGP 48933 on placenta! weights.

External examination of fetuses did not reveal any treatment-related abnormalities. There was an
increase in the incidence of dilated ventricles of brain in the treated groups: 5.6 % (2 fetuses/2
litters), 12.5 % (4 fetuses/3 litters), 15.6 % (5 fetuses/4 litters) and 16.7 % (1 fetus) at 0, 2, 5 and
10 mg/kg/day, respectively. The highest incidence was only marginally above the historical control
range (4.4% to 13.5%, data pooled from 4 different studies, amendment dated 9/23/96).
Irrespective of the dose group, this finding was generally associated with low fetal weight.
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JABLE 3442
GROUP MEAN CESARIAN NECROPSY DATA (MEAN 2 S.D.) TEST #916070

Dose, me/kg/day [litters]'

| No. of corpora lutea 8.6 1.4 8.ix17 8619 8.5+24

! No. of impleatations 6.7£25 61218 6920 40%22

n No. of viable fetuses 6.1%24 52222 50222 3.3+ 22DR* |

|| Preimplantation loss (%) 22.8+224 253 £ 16.4 19.8 £ 16.7 47.1 £32.6

| Postimplantation loss (%) 10.5 + 19.0 14.8 £22.9 26.8 +25.1 15.0 + 30.0
Fetal weight (gm) 31329 318128 29.7+5.1 33.5+3.9
Placental weight (gm) 45106 47206 4.5+0.7 5215

|_Proportion of male fetuses (% 50.6 + 25.1 50.2 289 59.0 £ 24.6 14.6 +£17.2

1: Dams with totatly resorbing litters st necropsy were exciuded from caiculations
DR*: significant ( <0.05) using the dose response test

Skeletal examination of fetuses revealed a number of observations in all groups. Though a majority
of them showed no association with treatment, increases in the incidence of incomplete ossification
of sternebrae, centra and of metacarpals, and bifid and mishapen sternebrae in the 5 mg/kg/day
group were restricted to low birth weight fetuses. Further, dose-related increases in the incidence of
thickened ribs were observed at both 5 and 10 mg/kg/day. Any meaningful conclusions on the

effect of treatment on fetuses cannot be drawn from this study because of an insufficient numbear of
fetuses (litters) in the high dose group [13(4) versus 79(13) in control group]. This led the sponsor
to conduct another segment II study in the rabbit (see next section).
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Lacation of Data: Vol. 34

Testing Facility: Subdivision of Toxicology, Preclinical Safety, CIBA Pharmaceuticals, 556 Morris
Avenue, Summit, NJ 07901.

Identification No.: Report #94045, MIN 934168
Study Dates: Dosing initiated 11/08/93 (day 7 of gestation)
GLP Compliance: Studies were done in accordance with GLP regulations

Acimals: Female New Zealand white rabbits (Hra:(NZW)SPF) were approximately 23-26 weeks of
age and weighed 2.9-4.4 kg on gestation day 0.

Mode of Administration/Dosage Levals: Suspensions of CGP 48933 (lot #800393) were prepared
in aqueous 3% comn siarch, The drug was administered orally by gavage (5 ml/kg), once daily to
three groups (#3, 4 and 5) of 20 pregnant females each at doses of 2, 5 or 10 mg/kg on gestation
days 7 to 19. Control animals (groups 1 and 2, n=20 each) received the vehicle in a similar manner.
The treated animals and control group 2 received saline as drinking water (60 ml of 0.9%
NaCl/day) during the dosing period. Control group 1 received tap water to monitor potential
changes in the saline control group. In a previously conducted segment II study (see section 3.4.4.),
reproductive and fetal parameters could not be evaluated at 10 mg/kg/day due to low numbers of
litters available for assessment. This was in part due to an increase in non-treatment-related
mortalities and abortions. However, the number of dams producing litters with all dead fetuses was
increased at 5 and especially at 10 mg/kg/day.

Observations/Measurernents: All animals were observed once daily for physical signs of toxicity.
Body weights were recorded on gestation days 0, 7, 10, 14, 20, 24 and 29. Food consumption was
measured daily on gestational days 5-29. Rabbits surviving to scheduled necropsy on day 29 of
gestation, and those that died or delivered prior to this date, were examined grossly for any
abnormalities. Corpora lutea wer: counted and uterine contents were examined (live and dead
fetuses and implantation sites counted).

All fetuses were sexed and given external, visceral and skeletal examinations. Following coronal
serial sectioning of the head, brain and ventricles were examined. No tissues were examined
histologically.

Results: There were a total of 5 unscheduled deaths, 2 treatment-related and 3 nontreatment-
related, during the study. Two does, one in the 10 and the other in the 5 mg/kg/day group, were
found dead on gestation days 28 and 20, respectively. The high dose animal showed no effects on
food consumption or body weight and there were no remarkable findings upon necropsy. The mid
dose animal exhibited soft, decreased and/or no stool, as well as body weight loss and severely
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reduced food consumptior prior to death. Necropsy revealed gas-filled stomach/intcstines and no
food in the stomach. There were no deaths considered to be treatment-related at 2 mg/kg/day. One
of the non-treatment-related deaths occured at the mid dose (gestation day 17) and two occurred at
the high dose (gestation days 18 and 20). All these deaths were ascribed to misgavage as indicated
by the necropsy findings. Additionally, a non-saline control doe delivered on gestation day 29 and
thus was sacrificed on the same day. Necropsy of this doe revealed gas-filled intestines.

Clinical signs and necropsy findings observed in this study were considered by the sponsor to be
incidental to treatment with CGF 48933 due to their isolated occurrence or the lack of a dose-
response relationship.

There was no effect of treatment on average maternal body weight gain during gestation. However,
the saline control group showed a statistically significant reduction (P <0.05) in mean corrected
body weight gain on gestation day 29 compared to the non-saline control group. The saline control
group consumed significan'ly less food than the non-saline control group (P 0.05) only on
gestation days 14 and 15. These reductions were considered indicative of a slight effect of saline on
food consumption. Treatment with CGP 48933 resulted in statistically significant and transient
reductions (19% in 2 and 5 mg/g/days groups and 21% in 10 mg/kg/day group) in mean food
consumption at all dose levels compared with the saline control group on gestation days 7 and 8.
The data was highly variable and not significant for the rest of the study days.

Treatment with test substance at 10 mg/kg/day resulted in a slight and not statistically significant
reduction in mean number of live fetuses, coupled with a slight and not statistically significant
increase in mean number of late resorptions. Four of 13 high dose litters had 2 or more late
resorptions versus no more than one late resorption in any saline control litter. An elevated
postimplantation loss in the high dose group was also not statistically significant (Table 3.4.5.1). All
other reproduction parameters, including fetal weights, were not influenced by test substance and
there were no significant fetal differences between the saline supplemented and unsupplemented
control groups.

There were no treatment-related malformations or variations in fetuses at any dose level. A single
visceral malformation (hydrocephaly, dilated brain ventricles or agenesis of the gall bladder) was
observed in 3 fetuses from 3 (different} litters in the 10 mg/kg/day group. Since the incidence of
each of these 3 malformations (which were not observed in either concurrent control group) was
within the historical control range, the increase in the total number of fetuses/litters with visceral
malformations (P<0.05) was considered by the sponsor to be incidental to CGP 48933
administration. There were no skeletal malformations or variations attributed to treatment with
CGP 48933,
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In summary, in the current study, there was a slightly increased total number of resorptions, and
slightly increased (number and percent) postimplantation loss at 10 mg/kg/day. In contrast, in the
previously conducted study, a marked increase in total litter loss was observed at this dose. The
cause of this discrepancy may not be ascertained fully but these two studies differ in two aspects: in
the current study, New Zealand white rabbits were utilized instead of Dutch Belt=d rabbits, and
drug solution was prepared in aqueous 3% com starch instead of CMC with Tween 80. A
comparison of saline supplemented and unsupplemented control groups indicated that saline
supplementation reduces maternal body weight gain and food consumption but has no apparent
cffect on litter parameters in the New Zealand white rabbit.
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3.4.6. Oral Developmental Toxicity (Segment ID Study in Mice
Lacation of Data: Vol. 30

Testing Facility: Division of Preclinical Safety, Ciba-Geigy Pharmaceutical, Stamford Lodge,
Wilmslow, Cheshire, UK.

Identification No.: Report #042/93/SL., Test #936133, Exp. #93M032
Study Dates: Dosing initiated 08/04/93 (day 6 of gestation)
GLP Compliance: Studies were done accordance with GLP reguiations

Animals: Female mice (CD-1) from Charles River Laboratories were approximately 13 weeks of
age at the start of the study and weighed 26.1-36.0 gm on day O of gestation.

Mode of Administration/Dosage Levels: Suspensions of CGP 48933 (batch 800492), prepared in
0.5% CMC with 0.5% Tween 80, were administered orally by gavage (10 mi/kg), once daily, to

three groups of 28, 34, and 32 mated females each at doses of 60, 200 and 600 mg/kg, respectively,
on gestation days 6 through 15. Control animals (group 1, n=42) received the vehicle in a similar
manner. The difference in the number of animals in each group was the result of a high number and
uneven distribution of nonpregnant animals across the groups. Additioral animals were added in
order to achieve approximately equal numbers of females surviving to termination with live young
in each group. The doses were selected following consideration of a dose-range finding study in
non-pregnant mice in which the highest dose of 600 mg/kg/day for 10 days did not produce any
clinical signs or untoward effects. However, 50% of the animals showed slight reductions in body
weight.

Observations/Measurements: All animals were observed for physical signs once daily. Body weights
were recorded on gestation days 0, 6, 10, 16 and 18. Food consumption was measured on gestation
days 0-6, 6-10, 10-16 and 16-18. All animals were killed on day 18 of gestation, and coipora lutea,
implants, early and late resorptions (including dead fetuses) and live fetuses were counted.
Collective placental weights for each litter were recorded. Additionally, abdominal viscera including
kidneys were examined for all F, females. All fetuses were weighed, sexed, and examined externally
before necropsy. Approximately half the fetuses were fixed in Bouin's solution for visceral
examination and the rest were placed in 99% ethanol for skeletal examination.

Results:There were no treatment-related physical signs, abortions or gross lesions observed at
necropsies. One low dose animal was found dead on gestation day 12 and one mid dose animal was
killed on gestation day 9; both losses ware attributed to misintubation. One control, one mid dose
and two high dose animals littered early on the day of scheduled necropsy and were sacrificed. A
total of thirty two animals were not pregnant at necropsy (Table 3.4.6.1).
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TJABLE346.1
FATE OF F, ANIMALS. TES_T#936133
#1 2] #3 #4
'day): Control 60 200 600
Total number of females mated 42 28 34 32
Littered carly 1 0 1 2
Found dead 0 1 0 0
Killed 0 0 1 0
Pregnant 28 24 25 26
Pregnant at terminal necropsy with viable young 27 23 24 23
Not pregnant at terminal necropsy 14 4 8 6
Appeared not pregnant at necropsy but with a 0 0 0 1
positive Salewski's stain result

There was no effect of treatment on averags maternal body weight gain during the dosing period.
Effects on food consumption could not be interpreted precisely due to high variation within the
groups. Yet, the average food consumption was lower in all treated groups than control on all days
of measurement. However, there is no dose response relationship and the differences are not
statistically significant. There were no treatment-related effects on reproductive parameters of F,
females (Table 3.4.6.2).

Cleft palate was observed in one fetus at 600 mg/kg/day (litter incidence of 4.35%) and two fetuses
from two different litters at 200 mg/kg/day (8.33%) (Table 2.4.6.3). Though absent in the
concurrent control animals, the historical control data showc a litter incidence of 7.6%. Because
of this and the absence of a dose response relationship, the sponsor argues that the cleft palates
were not attributable to treatment with CGP 48933,

Globular heart was limited to two fetuses from two litters in the high dose group. Since there were
no other heart-related anomalies at this dose, the sponsor does not consider this incidence to be of
any toxicological significance. Historical control data is not available. Another fetus from the high
dose group exhibited a displaced subclavian artery. The incidence of dilated nasal cavities at 600
mg/kg/day (3 fetuses from 3 dams, 13.6%) and 200 mg/kg/day (5 fetuses from 5 dams, 20.8%) was
higher than concurrent control (1 fetus, 3.7%), but noi historical control (21%). The dilation of
third (one fetus) and lateral ventricles (2 fetuses from 2 litters) was observed only at 200 mg/kg/day
and was thus not considered to be of any toxicological significance (Table 3.4.6.3).

Skeletal examinations showed a number of findings (mandibles incomnpletely ossified, occipital bone
bifid, widened anterior fontanelle and sternebrae dumb-bel/asymmetrically dumb-bell), which
reached statistical significance in fetuses from the mid dose group. Absence of an increase in the
600 mg/kg/day group resulted in the sponsor not considering these findings to be of any
toxicological significance. Increases in the incidence of unossfied centra in high and mid dose group
fetuses were not statistically significant (Table 3.4.6.3).
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JABLE34.62
GROUP MEAN CAESARIAN NECROPSY DATA. TEST #936133
DOSE LEVEL MG/KG/DAY)
PARAMETER CONTROL (0) 60 200 600
Number of Mean 13.9 12.8 12.8 123
Implantations sD 13 3.6 23 i3
N 270 23.0 24.0 230
Early Resorptions Mean 09 0.7 0.6 04
sD 1.2 03 0.9 0.6
N 27.0 230 24.0 23.0
Late Resorptions Mean 03 03 0.5 0.5
sD 0.5 09 0.7 0.6
N 27.0 230 24.0 230
Total resorptions Mean 1.2 1.0 1.1 09
SD 1.4 1.0 1.0 09
N 270 23.0 24.0 23.0
Number of Mean 120 11.8 1.7 11.4
Viable Fetuses SD 23 34 2.6 32
N 27.0 230 24.0 23.0
Post-implantation Mean 9.1 7.6 9.2 85
Loss (%) sD 10.7 74 9.4 11.2
N 270 23.0 4.0 230
Litter Mean Mean 1.3 1.4 1.3 14
Fetal Weight (g) SD 0.1 02 0.1 0.1
N 210 230 4.0 23.0
Mean Fetal Weight of Mean 13 14 13 14
Male Fetuses (g) sD 0.1 0.2 0.1 0.1
N 27.0 230 240 220
Mean Fetal Weight of Mean 13 1.3 13 13
Female Fetuses (g) SD 0.1 0.1 0.1 0.1
N 270 220 240 23.0
Proportion of Mean 449 525 46.3 45.3
Male Fetuscs (%) sD 137 17.6 13.7 17.5
N 270 23.0 240 23.0

SD: standard deviation
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TARLE3463
FETAL EXTERNAL .VISCERAL AND SKELETAL OBSERVATIONS. TEST #936133
Dose (mg/kg/day)
M/
Observations v  Control 60 200 600
dams/fetuses damsffetuses dams/fetuses  dams/fetuses
1. External observations
Number examined: 271324 23121 24/280 23/263
Cleft palate M 0 0 0n 11
Severe exencephaly M 1IN 0 o0 0
2. Yiszeral observations
Number exainined: 27/152 23/130 247136 22122
Right subclavian artery M o 0 00 i
Reduced thickness of ventricle walls M 0 0 11 0/0
Nasal cavities dilated v in 1 55 3/3
Brain-lateral ventricte dilated v 0 0 mn 0
Brain-third ventricle dilated v 0 0 2R 0
Hcart globular vV © 0 0 22
3. Skeletal observations
Number examined: 2711172 231141 24/144 23141
Lumbar vertebrae-only 5 present M 11 0 2/5 12
Mandibles-incompletely ossified v 33 23 5/10 22
Bifid occipital v 0 0 313 0
Widened anterior fontanelle v n 12 6/10 23
Centra incompletely ossified v 34 4/4 6/7 6/9
Centra not ossified Y 1/6 6/6 6/6
Stemebrac- dumb-bel/asymmetricaliydumb V 4/5 35 8/13 8/10

bel!

M: malformation, V: variant
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34.7.F

Location of Data: Vol. 38 of the original submission and amendment dated March 7, 1996.

Testing Facility: Division of Preclinical Safety, Ciba-Geigy Pharmaceutical, Stamford Lodge,
Wilmslow, Cheshire, UK.

Identification No.: Report #BPK (CH) 1995/023 and (40/94/SL, Test #947902
Study Dates: Animals dosed from 4/11/94 to 5/27/94
GLP Compliarce: Studies were done in accordance with GLP regulations.

Animals: Female Sprague-Dawley (Tif:RAIf(SPF)) rats were 17 weeks of age and weighed 290-
390 gm at allocation.

Mode of Administration/Dosage Levels: Suspensions of CGP 48933 (batch #800393) were
prepared in 0.5% CMC with 0.5% Tween 80. The drug was administered orally (by gavage) to
three groups of mated females on gestation day (GD) 6 or 13 or from day 6 to 13 of gestation, at a
dose of 600 mg/kg/day. Since at necropsy a large number of animals were found to be nonpregnant,
additional animals were added to supply the required number of blood samples (Table 3.4.7.1).
Control animals (group 1) received the vehicle, in a similar manner, on days 6-13 of gestation.

JABLE 3.47.L
STUDY DESIGN. STUDY #947902

Days | #pre- Time of sampliny (h postdose)
dosed | gnant
Initial Supplemental
1 Control 5 0 6-13 5 GD13 @ 3 h (n=5) None
2 600 10 8 6-13 12 GDI3 @ 1,4,12h(n=5* | GD13 @ 1,4,12h (n=5)‘4“
2, 8, 24 h (n=5)* 2,8, 24 h (n=3)*
3 600 10 6 13 10 GD131@ 1,4, 12h (n=5)* GDI3 @ 1,4, 12 h (n=2)*
only 2, 8,24 h (n=5)* 2,8, 24 h (n=4)*
4 600 15 6 Gonly | 16 GD6 @ 1.4,12h(n=5)" GD6 @ 1,8h(n=1)*
" 2, 8,24 h (n=5)* 2,12 h (n=5)*

* Same animals were used for all time points.

Qbservations/Measurements: All animals were observed for physical signs and mortalities once
daily. Body weights were recorded on day 0 and daily from day 6 to termination. However, the
report contains data for days 0, 6, 9 and 13 only. All animals from groups 1, 2 and 3 were killed on
the 14th day after mating and group 4 animals were killed on the 8th day after mating. Blood
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samples (0.7 ml) were collected in heparinized tubes from all animals at time points indicated in
Table no. 3.4.7.1.

Resillts: There were no clinical signs observed which were congidered attributable to drug
treatment. There were no changes in body weight in any of the drug-treated groups relative to
control animals. The sponsor asserts that mean plasma concentratior.; determined on day 6 or 13 in
rats dosed only on those days were similar to that measured after repeated oral administration of
CGP 48933. However, the lack of a significant difference in AUC between animals receiving one or
eight daily doses could be dus to the small number of animals used in each group and to large
standard deviations (Table 3.4.7.2). The systemic exposure in pregnant rats was comparable to the
exposure estimated in a previous study in non-pregnant rats at the same dose level (see
pharmacokinetics section #2.5).

JAELE 34.2.2,
MEAN £ §.D. PLASMA CONCENTRATIONS (MOL/L) AND AUC OF CGP 48933 FOLLOWING SINGLE OR
_MULTIPLE ORAL DOSING WITH CGP 48933 AT 600 MG/KG®. TEST #947902

Time point (hr) Group 2 (dosed days 6-13) | Group 3 (dosed day 13 only) | Group 4 (dosed day 6 only)
[N=} [N=] [N=] :

9.89 + 4.99 [5] 15.18 + 10.08 [5] 17.27 £ 9.32 [5]
13492 6.93 (7} 10.63 x 9.41 [5] 7.12 + 4.35 [6)
8.55 £ 7.68 [5) 6.81 + 3.30 [5] 11.52 + 5.38 [5]

12.71 £ 14.94 [7] 6.00 +4.76 [5] 10.01  7.96 [5]

5.77 £249 [5] 5.15 +3.19[5) 3.95+241(6)
261293 | 2.8523.62[3 1.24 £ 0.74 (S

AUC (1-24hr) 126.3
L [h{umol/l

* Test substance was not detected in the plasma samples fiom the control group.
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Location of Data: Vol. 38

Testing Facility: Division of Preclinical Safety/Drug Metabolism, Ciba-Geigy Ltd., Basle,
Switzerland.

Identification No.: Report #DM 22/1993, Test #937004
Study Dates: April to August 1993 (dosing dates not p.avided)
GLP Compliance: Studies were NOT done in accordance with GLP regulations

Animals: Female Sprague-Dawley (Tif:RAIf(SPF)) rats were approximately 12-15 weeks of age
and weighed 280-350 gm on day 13 and averaged avout 380 gm on day 18 of gestation.

Mode of Administration/Dosage Levels: Suspensions of CGP 48933 were prepared in 0.5% Klucel
HF (1 gm of suspension contains 60.1 mg of [“CJCGP 48933). The suspending agents (CMC and
Tween 80) used in teratogenicity studies were not used in this study since the labeled compound
could not be suspended homogeuceously in them. Rats were dosed with 600 mg/kg [“C]JCGP
48933 orally (by gavage) on day 13 or 18 of gestation.

Qbservations and Measurements: The distribution of radiolabelied substance(s) in selected organs
and tissues including biood and plasma was determined 1, 8 and 24 hours (n=2-3 rate/time point)
post dose on day 13 of gestation only. The residual concentrations of radioactive substance(s) in
organs and tissues were also determined 96 hours post dose for rats dosed on day 13 of gestation
For the whole-body autoradiography experiments, single animals were sacrificed at 1 or 24 hours
post dose for rats dosed on day 13 or 18 of gestation. For the excretion experiments, the urine was
quantitaiively collected in fractions between 0 and 8 hr, 8 and 24 hr, and thereafter daily up to 96 hr
after administration, Feces were collected quantitatively daily up to 96 hr post dose. The excretion
studies were conducted on rats (n=3) dosed on day 13 of gestation only.,

Results: The cistribution of radioactivity throughout the body 1 and 24 hr post dose in rats dosed
on day 18 of gestation was similar to that observed on day 13 of gestation. High amounts of
unabsorbed radioactive substance(s) were present in the stomach at 1 and 8 hr after dosing (75-
97% of the dose) and at twenty four hours after dosing (26-44% of the administered dose).

Liver, kidney and small intestine showed a higher distribution (5-22% of rae dose) of labeled drug
substance than did the remaining investigated organs and tissucs. (Tahlz 3.4 8.1). The *C
concentrations in plasma (5.8% at 1 hr) were 1.5- to 1.9-fold higher than those in blood (3.3% at 1

' Klucel is hydroxypropyl cellulose
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hr) at all time points. Between | and 24 hr after administration, the decline of radioactive
substance(s) from blood and plasma of rats was distinctively slow, suggesting a prolonged
absorption and is keeping with the high amounts of unabsorbed material found in the stomach up to
24 hr post dose. The radioactive concentrations in most of the other organs and tissues were
markedly lower than those of blood and plasma. Distinct *C concentrations we1.- “ound in the

TABLE 481
DISTRIBUTION OF [*CJCGP 48933 (nmol/gm) IN RATS AND UPTAKE INTO THE FETUS 1, 8 AND 24 HOURS

AFTER SINGLE ORAL DOSE OF 600 MG/KG [“C]CCGP 48933 ON DAY 13 OF GESTATION.

TEST #937004
Sample 1HR BHR 24 HR
Blood 19.7 6.5 53
Plasma 323 13.7 9.9
Salivary 4.7 0.9 0
Thyroid 0.0 1.1 0
Thymus 0.8 0 0
Lung 10.9 22 1.7
Heart 43 ] 0
Aorta 0.0 0 0
Liver 117.4 48.3 614
Pancreas 2.3 0 0
Spleen 26 0 0
Adrenal 54 1.4 0
Kidney 24.1 13.0 12.2
White fat 1.9 0.5 0
Ovary 15 2.5 0
Muscie 1.3 0 1.4
Sciatic nerve C.0 0 0
Bone marrow 0.0 0 0
Stomach 472.2 1354 300
Small intestine 131.5 15.6 54.3
Skin 1.5 1.6 0
Brownfat * 24 0 0
Eye 0 n 0
brain 0.6 0 0
Mammary gland 4.4 24 i.1
Amniotic fluid 0.0 0 0
Placenta 57 v 0.8¢
Foetus 0.0r o (1

a: Means of 5 or 6 placentas or fetuses for each individual animal. Radioactivity was detected in 3 of 5,

6 of 6 and 5 of 6 placentas (n=3).

b: Means of 6 placentas or fetuses for each individual animal. Radioactivity was detesied in 2 of 6 and 3 of 6
placentas and not significant in third rat (n=3).

¢: Means of 6 placentas or fetuses for each individual animal. Radioactivity was detected in 2 of 6 placenias
and not significant in sscond rat (n=2).

mammary glands and the placentas, whereas the '“C levels in the fetuses were below the limit of
detection. No radioactivity was detected in the amniotic fluid between 1 and 24 hr of dosing. On
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the contrary, in dams dosed on day 18 of gestation, a weak uptake of "C substance(s) was
observed in the placentas at 1 and 24 hr post dose and ir the fetuses at 24 hr post dose.

‘The radioactivity was completely excreted within 4 days: about 97% of the dose in the feces and
about 2.3% in the urine in rats dosed on day 13 of gestation (Table 3.4.8.2). The residual
concentrations of radioactive substance(s) in almost all investigated organs and tissues were at or
below the limit of detection at 96 hr post dose. Residual concentrations substantially above the
background were only found in the liver, kidneys and the mammary glands.

TABLE34.82
EXCRETION OF RADIOACTIVE SUBSTANCES IN URINE AND FECES OF PREGNANT RATS AFTER ORAL
ADMINISTRATION OF 600 MG/KG [“CJCGP 48933 ON DAY 13 OF GESTATION. TEST #937004

Excretion in % of administered adiosctivity

Time Urine and
interval Urine Faeces feces

Hr RA10 RAIli RA12 Mean RAI0 RAIll RAI2 Mean Mean
0-8 0.75 0.22 M 0.32 -* - - -* 0.32
8-24 1.42 091 1.12 1.15 4390 1697 4.23 21.70 22.85
24-48 0.30 0.9 0.99 0.73 4558 5050 66.13 54.07 54.80
48-72 0.03 0.16 0.19 0.13 622 2899 2488 2003 20.16
72-96 NS 0.01 0.02 0.0! 1.20 2.17 1.69 1.68 1.69

0-96 2.50 2.19 2.32 2.34 9691 9863 9693 9749 99.83

NS: not significant
M: no sample
* : Feces samples were collected in one fraction between 0 and 24 hours after administration

In summary, the extent and/or rate of absorption of 600 mg/kg '“C-CGP 48933 orally administered
to pregnant rats on day 13 or 18 of gestation was low. The concentrations of radioactive
substance(s) in blood, plasma, organs and tissues of the dam were low. The C levels in the
placentas were even lower than in the maternal blood. Radioactivity was detectable in mammary
glands, suggesting the possible excretion with the milk in lactating animals, Though the label was
not detectable in fetuses on day 13 of gestation it was quantifiable in fetuses on day 18 of gestation.
Thus, the study indicatzs that CGP 48933 and/or its metabolites are not transferable to the embryo-
fetal compartment of pregnant rats during the period of organogensis, but may do so when the dam
is dosed toward the end of the gestation period (i.e., day 18 of gestation).
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Location of Data: Vol. 38

Testing Facility: Division of Preclinical Safety/Drug Metabolism, Ciba-Geigy Ltd., Basle,
Switzerland.

Identification No.: Report #DMET(EU) 9/1995, Test #947012
Study Dates: May/June 1994 to March/April 1995 (dosing dates not provided)
GLP Compliance: Studies were NOT done in accordance with GLP regulations

Animals: Female Sprague-Dawley (Tif:RAIf(SPF)) rats were approximately 10-16 we:ks of age
and weighed 211-333 gm on day 13 of gestation (May 1994). At the time of dissection it was
discovered that half of the animals were not pregnant; the study was repeated in March 1995 with a
few more animals. Body weights for the latter (replacement) study are not given.

Mode of Administration/Dosage Levels: Suspensions of CGP 48933 in 0.5% sodium CMC and
0.5% Tween 80 in water contained 6.54 mg (for rats dosed in May 1994, batch #Mo0-20.8B-11) or

6.34 mg (for rats dosed in April 1995, batch #Mo0-20.10A-1) of [“CJCGP 48933/gm. Each animal
received orally (by gavage) approximately 60 mg [“C]JCGP 48933/kg body weight on day 13 of
gestation. This study differed from the previous study (Test #937004, section #3.4.8) in dose and
formulation. In the previous study, 600 mg/kg [“CJCGP 48933 was administered as a suspension
in Klucel on day 13 of gestation. In that study, the extent of oral absorption was low and the uptake
of radioactivity into the fetus was at or below the limit of d¢ >ction. Therefore it was hard to
conclude that CGP 48933 /or its metabolites are transferred to the embryo-fetal compartment of
pregnant rats during the period of organogenesis. The present study employed a dose 10 times
lower than in the previous dam-fetus '*C transfer study and the same formulation as used in the
teratology study (sections 3.4.1 to 3.4.3). Of 12 animals gavaged in May 1994, 5 were nonpregnant
at the time of sacrifice. Of 8 animals dosed in March 1995, all were pregnant at the time of
sacrifice. Thus the total number of animals evaluated was 15.

Obseryations and Measurements: The distribution of racdiolabelled substance(s) in selected organs
and tissues, including blood and plasma, was determined 1 (n=3;, 8 (n=5) and 24 (n=4) hr post
dose on day 13 of gestation. Unlike in the previous study, animals in this study were not subjected
to whole body autoradiography. For the excretion experiments (n=3, same animals at all time-
points), the urine was quantitatively collected in three fractions: 0 - 8 hr, 8 - 24 hr, and 24 - 48 hr
after administration. Feces were collected quantitatively in two fractions: O - 24 hr and 24 - 48 hr
post dose.

Results: The C concentrations in plasma were highest at 1 hr and decreased with time. They were
below the limit of detection in 1/3 rats 48 hr post dose. The plasma concentrations ai all time points
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were 1.6 to 1.9-fold higher than those in blood. Figure 3.4.9.1 shows the time course of the specific
"C concentrations in blood and plasma in this and the previous study. The relative extent of
absorption after 60 mg/kg (present study) was higher than after 600 mg/kg (see section #3.4.8).
Following 60 mg/kg, the specific AUC g5y, of “C (1.7 pmol/l.h/mg/kg) was about 3-fold higher
than after 600 mg/kg.
This suggests that the
previous study is not an 0.3 v, 60 mgkg —o—— Blogd —O0— Plasma
accurate display of :
distribution of drug
substance in pregnant
rats during the period of
organogenesis. The most
probable reason was the
choice of Klucel over
CMC as a suspending
agent. Based on the
estimated specific AUC,
the oral absorption in
pregnant rats in this
study was at least 50% 0.0 ,
of that obtained from a 0 8 16 24 2 40 48
kinetic study in male rats Time [hours)

at the same dose level

(study #DMEU20/1994, Fig.3.4.9.1.: Specific concentra  ; of radioactive substances in blood and plasma after
section #2.5). a single oral dose of [“CJCGP 4. .3. Means of 3-5 animals/time-point.

600 mg/kg — Blood —* Plasma

N
(S

o
b

14C Concentration/Dose
[(umolL)/(mg/kg))

The pattern of distribution of radioactivity throughout the body of the dam was similar at all time-
points. As in the previous study (section #3.4.8), stomach, liver, kidney and small intestine showed
higher distribution of labelled drug substance than did the remaining investigated organs and
tissues. The radioactive concentrations detected in the female reproductive organs, the ovary, the
uterus and the mammary glands were comparable and approximately 1/3 of that in the blood. The
lowest levels were observed in the brain and were below the limit of detection 24 hr postdose
(Table 3.4.9.1).

At al! investigated time-points (excluding 48 hr time-point) “C concentrations were found in most
of the placentas and the levels were roughly comparable to those found in other organs and tissues.
1C levels were detected in fetuses of all dams (averaged about 3% of that in the maternal blood) at
1 hr, in fetuses of 1 dam at 8 hr and in fetuses of no dams at 24 hr. Reliable cstimates of “C levels
in amniotic fluid could not be made since the samples were contaminated with blood.



NDA #20,665 113

JABLEJA49.1
MEAN DISTRIBUTION OF [“CJCGP 48933 IN RATS AND UPTAKE INTO THE FETUS 1, 8, 24 and 48 HOURS
AFTER SINGLE ORAL DOSE OF 60 MG/KG [“C)CCGP 48933 ON DAY 13 OF GESTATION. TEST #947012

WC Concentration (nmol/gm)

Sample 1 HR 8HR 24 HR 48 HR
Blood 9.98 1.34 031 0.03
Plasma 17.33 236 0.50 0.02
Salivary 2.08 0.22 0.08 0.01
Thyroid 2.14 0.96 0.13 0.00
Thymus 0.92 0.15 0.03 0.00
Luny 4.29 0.64 0.16 0.00
Hean 2.28 0.30 0.08 0.00
Aorta 2.25 0.61 0.00 0.00
Liver 58.11 21.52 7.90 353
Pancreas 201 6.24 0.05 0.00
Spleen 0.99 0.21 0.07 0.02
Adrenal 272 0.41 0.11 0.00
Kidney 19.81 444 143 0.17
White fat 0.94 0.11 0.03 0.00
Axillary lymph nodes 245 0.40 0.11 0.00
Ovary 3.60 0.53 0.13 0.00
Muscle 0.62 0.10 0.04 0.00
Sciatic nerve 1.90 0.36 0.03 0.00
Bone mammow 2.38 0.27 0.07 0.00
Stomach 98.74 54.45 7.83 0.18
Small intestine 72.27 8.00 2.52 0.07
Skin 2.30 0.74 0.09 0.00
Brown fat 2.04 032 0.05 0.00
Eye 0.77 023 0.02 0.00
Brain 0.36 0.05 0.00 0.00
Uterus 3.65 0.60 0.15 0.00
Mammary gland 3.12 0.56 0.09 0.00
Placenta 2.9 0.87 0.23 0.04
Foetus 037 0.02* NS <0.01

a; Several samples were below the limit of detection
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TABLE3492
EXCRETION OF RADIOACTIVE SUBSTANCES IN URINE AND FECES OF PREGNANT RATS AFTER ORAL
ADMINISTRATION OF 60 MG/KG [“CJCGP 48933 ON DAY 13 OF GESTATION. TEST #947012

Excretion in % of administered radioactivity

Time Urine and
interval Urine Faeces feces

Hr RA10 RAll  RAl12 Mean RAID RA1l RA12 Mean Mean
0-8 1.12 1.05 1.54 1.23 - - - - 1.23
8-24 1.44 1.33 0.91 1.23 81.04" 92.86° 7043° B81.44° 82.67
24-48 010 0.10 0.78 .32 13.91 277 2314 13.27 13.60
0-43 2.65 248 323 2,78 9495 95.63 93157 94.72 97.50

* ; Feces samples were collected in one fraction between O and 24 hours after administration

The radioactivity was excreted to an extent of 98% of the administered dose in the feces and urine
within 2 days postdose (Table 3.4.9.2). The residual concentrations of radioactive substance(s) in
almost all investigated organs and tissues were 1t or below the limit of detection at 48 hr post dose.
Residual concentrations substantially above the background were only found in the liver, kidneys,
stomach (2 of 3 dams) and small intestine. The recovery of radioactivity in the contents of the
stomach and the small intestine at various time-points represent the unabsorbed material. The
proportions of the dose (range in %) found in the contents of these two tissues are as follows:

ihr 8hr 24 hr
Stomach: 43-64% 3-12% up to 4% of the dose
Small intestine: 26-41% 3-10% up to 1.3% of the dose

In summary, the extent and/or rate of absorption of 60 mg/kg "“C-CGP 48933 orally administered
to pregnant rats on day 13 of gestation, as in the previous study was low. The concentrations of
radioactive substance(s) were highest in kidneys, stomach, small intestine and liver. Radioactivity
was detectable in mammary glands, suggesting the possible excretion with the milk in lactating
animals. Unlike in the previous study, the label was detectable in fetuses on day 13 of gestation (at
1 hour time-point, fetal 'C levels corresponded to about 3% of maternal blood levels). The study
indicates that CGP 48933 and/ or its metabolites are transferable to the embryo-fetal compartment
of pregnant rats during the period of organogensis.
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3.4.10. Transfer of Radioactive Substances to the Embryo-Fetal Compartment of Mice After Oral
A dministeation of 60 mg/ke [“CICGP 48933

Location of Data: Vol. 38

Testing Facility: Division of Preclinical Safety/Drug Metabolism, Ciba-Geigy Ltd., Basle,
Switzerland.

Identification No.: Report #DMET(EU) 4/1995, Test #947015
Study Dates: May/June 1994 to March/April 1995 (dosing dates not given)
GLP Compliance: Studies were NOT done in accordance with GLP reguiations

Animals: Female mice of strain Tif:RAIf(SPF) were 9 weeks of age and weighed 39-46 gm on day
13 of gestation.

Mode of Administration/Dosage Levels: Suspensions of ['“C)JCGP 48933 (batch #Mo-20.8 B20)
in 0.5% sodium CMC and 0.5% Tween 80 in water contained 6.1 mg drug/g . Each animal

received orally (by gavage) 60 mg [“C]CGP 48933/kg body weight on day 13 of gestation.

Observations and Measurements: The distribution of radiolabelled substance(s) in selected organs
and tissues, including blood and plasma, were made 1, 4, 8 and 24 hours post dose on day 13 of
gestation (n=3 at all time- points). Animals were not subjected to whole body autoradiography
and no excretion experiments were carried out.

Results: The pattern of distribution of radioactivity throughout the body of the dam was similar at
ali time-points and was roughly comparable to the pattern seen in pregnant rats after
administration of the same dose (see section #3.4.9). As in rats, liver and kidney (stomach and
small intestine were not studied) showed higher distribution of labelled drug than the remaining
investigated organs and tissues .

The "“C concentrations in plasma were highest at 1 b and decreased with time. They were below
the limit of detection 24 hr post dose. The plasma concentrations at all time points were
approximately 2-fold higher than those in blood. A comparison of the specific '*C plasma AUC's
estimated in this study at various time points with those obtained in a kinetics study in male mice
after oral doses of 3, 200 and 600 mg/kg (section #2.5) and in a study in pregnant rats at an oral
dose of 60 mg/kg (section #3.4.9) indicates that the systemic availability of the 60 mg/kg dose in
pregnant mice is very low. The mean AUC values {normalized to {umol/1).h/(mg/kg)] in these
studies were as follows:

Pregnant mice, 60 mg/kg (this study): 0.11
Section #24  Male mice, 3 mgikg: 0.73
200 mg/kg: 0.34
600 mg/kg: 0.20
Section #3.4.9 Pregnant rat, 60 mg/kg: 1.70
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The above data suggest a low systemic availability of [*C)JCGP 48933 in pregnant mice
compared to pregnant rats or male mice.

Concentrations of radioactivity detected in the ovary, the uterus and the mammary glands were
comparable or lower than those in the blood. The lowest levels were observed in the brain. The
"C concentrations declined by about half in most of the organs and tissues between 1 and 4 hr
post dose. Again, the levels halved between 4 and 8 hr post dose and after 24 hr, the C levels fell
below the limit of detection in all investigated organs and tissues except the liver, in which the
levels were still high in all animals, and the uterus in which levels were detectable in one mouse
(Table 3.4.10.1).

At time-points up to 24 hr post dosing, "*C concentrations were found in most of the placentas
and the levels were roughly comparable to those found in other organs and tissues or lower than
those in the blood. The mean *“C concentrations of 5 fetuses from each animal (15 fetuses/time-
point), though low (2% of the matemal blood at 1 hr post dose), remained approximately constant
over the 24 hr observation period, while the radioactive susbstance(s) in the maternal blood,
organs and tissues declined between 1 and 24 hr post dose (Table 3.4.10.1).
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TABLE 34,101
MEAN DISTRIBUTION OF [“C)CGP 48933 IN MICE AND UPTAKE INTO THE FETUS 1, 8, 24 and 48 HOURS

AFTER SINGLE ORAL DOSE OF 60 MG/KG [“CICCGP 48933 ON DAY 13 OF GESTATION. TEST #947015

“C Concentration (nmol/gm)

Sample 1 HR 8HR 24 HR 48 HR
Blood 0.54 0.25 0.14 0.01
Plasma 0.99 0.49 0.27 <0.01
Salivary 0.16 0.07 0.03 0.00
Thymus 0.11 0.05 0.04 0.00
Lung 0.35 0.19 0.10 <0.01
Heart 0.17 0.09 0.05 0.01
Aorta 0.46 0.00 0.03 0.00
Liver 11.32 9.25 6.16 0.18
Pancreas 0.15 0.29 0.03 0.00
Spleen 0.10 0.12 0.06 0.00
Adrenal 0.28 0.30 0.16 0.0
Kidney 2.89 1.14 0.83 0.02
White fat 0.06 0.12 0.00 0.00
Ovary 0.21 0.18 012 0.01
Muscle 0.06 0.09 0.05 <001
Skin 0.19 0.07 0.05 0.00
Brown fat 0.11 0.06 0.05 0.00
Eye 0.04 0.03 0.06 0.00
Brain 0.03 0.01 0.01 0.00
Uterus 0.26 0.17 0.09 0.04
Mammary gland 0.10 0.08 0.03 0.00
Foetus" 0.01° 0.01° 0.01¢ 0.02¢
Placenta® 0.15 0.11 0.07 0.02

a: Means of 5 fetuses for each individual animal.
b: Means of 5 placentas for each individual animal.
¢: In many samples, the values were below the limit of detection
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3.4.11. Transfer of Radjoactive Substances. to the Embryo-Fetal Compartment of Rabbits After

Location of Data: Vol. 38

Testing Facility: Division of Preclinical Safety/Drug Metabolism, Ciba-Geigy Ltd., Basle,
Switzerland.

Identification No.: Report #DM(EU) 11/1994, Test #937031
Study Dages: October 1993 (dosing date(s) not given)
GLP Compliance: Study was NOT done in accordance with GLP regulations

Animals: Two pregnant Himalayan rabbits were 6 months of age and weighed 2.6 and 2.9 kg on
day 17 of gestation.

Mode of Administration/Dosage Ievels: 73.6 mg ["“CJCGP 48933 (batch #Mo-20.8 B-7) were
suspended in 7.32 gm suspension in 0.5% sodium CMC and 0.5% Tween 80 in water resulting in
a concentration of 10 mg [“C)CGP 48933/g suspension. One rabbit weighing 2.6 kg received 2.7
gm (10.38 gm/kg) and the other weighing 2.9 kg received 3.2 gm (11.03 mg/kg) suspension orally
(by gavage) on day 17 of gestation. The dose (10 mg/kg) chosen for this study was the highest
dose level used in the teratogenicity study in rabbits.

Qbservations and Measurements: Blood samples were collected from the ear vein at 0.5, 2, 4, 6
and 24 hr post dose. Excretion of radioactivity in urine was measured in 24 hr samples. The
distribution of radiolabelled substance(s) in selected organs and tissues, including amniotic fluid,
placenta and fetuses, was determined after killing and dissecting both animals 24 hr post dose.
Animals were not subjected to whole body autoradiography.

Results: After oral administration of 10 mg/kg [“CICGP 48933, the radioactive material(s)
appeared in the systemic circulation in the first sampling period, 30 min post dose. Thereafter, the
"C concentrations remained approximately constant up to 6 hr in one rabbit and declined slowly
to about half the initial levels in the other rabbit. However, in both rabbits, the plasma *C
conzentrations increased between 6 and 24 hr, peaking (Cmax) at 24 hr, suggesting that oral
absorption was still ongoing (Table 3.4.11.1). Blood “C concentrations were in parallel to those
in the plasma and were 50-70% of the plasma "*C concentrations, Though the study does not
permit a precise estimate of oral absorption, absorption must be at least as high as the percent
dose excreted with the 0-24 hr urine, which was 25% in rabbit #6012 and 8% in rabbit #6268. It
may be noted that the AUC for radioactive substance(s) in rabbit #6268 is approximately 4 times
lower than that in rabbit #6012 (see Table 3.4.11.1). The overall rate of oral absorption seemed
low in comparison to rats for which the *C concentrations in blood and plasma reached Cmax at
about 15 min and declined to values of about 2-3% of Cmax within 24 hr.
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TABLE24.1L]
CONCENTRATICNS OF CGP48933 {umol/L) AND RADICACTIVE SUBSTANCES IN PLASMA OF
PREGNANT RABBITS AFTER ORAL ADMINISTRATION OF 10 MG/KG [“C]JCGP48933 ON DAY 17 OF
GESTATION. TEST #937031

Time Animal #RB 6012 Animal #RB 6268

[hr} CGP43933 Total “C CGP48933 Total “C
0.5 13.3 12.2 7.1 58

2 16.2 14.7 49 43

4 15.5 13.7 32 29

6 15.2 14.2 3.0 2.7

24 20.8 20.8 4.1 5.2
AUC 412 395 89 93

a: AUC,,,,, [(pmol/L}. h], concentration at t=0 was taken as 0.

Highest concentration of radioactivity was found in kidneys followed (in descending order) by
blood, plasma and liver (Table 3.4.11.2). In contrast, in the rat and mouse the highest
concentration was found in the liver followed (in descending order) by kidneys, biood and plasma.
This explains the higher proportion of the dose excreted renally by rabbits (8-25% in 24 hr) than
by rats (1.3%). The distinct uptake of radioactivity into the mammary glands suggests that the
compound may be excreted with the milk in lactating animals.

The "C concentrations in placentas and mamri.. , yiands were 20-30% of that found in the
maternal blood. The "“C concentration in ar:ric-ic " 1d was below the limit of detection.
Similarly, the radioactive material was nct cer .o In the fetuses of one rabbit (#6268) which
generally had low exposure; however, a low sonc=r +_ion of '“C was detected in the fetuses of
the other rabbit. This suggests that the extest -+ transfer of radioactivity from the doe to the fetus
was low, about 3.2% of the concentration in thc ma: +2al blood.

In summary, after oral administration of 16 mg/xg {'* 'JCGP 48933 to pregnant rabbits on day 17
of gestation, the extent of absorption was at least 8% in one animal and at least 25% in another.
The does were continuously exposed to CGP 48933 during the 24 hr observation period. The
transfer of '*C substances to the embryo-fetal cc: .partment during the period of organogenesis
could not be ascertained with any degree or precision since concentrations of CGP 48933 in
maternal plasma were very different for the two does.
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JABLE34.111
DISTRIBUTION OF [“C)CGP 48933 IN RABBITS AND UPTAKE INTO THE FETUS 24 HOURS AFTER
SINGLE ORAL DOSE OF 10 MG/KG {“C]JCCGP 48933 ON DAY 17 OF GESTATION. TEST #93703]

C Concentration (nmol/gm)
Sample RB 6012 RB 6268
Blood* 15.08 35
Plasma® 20.81 5.30
Lung 4.95 1.03
Muscle A4 09
White fat 12 19
Liver 10.43 4.01
Kidney 21.70 11.82
Endbrain 22 09
Ovary 4,08 .96
Uterus 4.47 1.03
Mammary gland® 4.90 134
Amniotic fluid .03 N§®
Placcnta® 292 99
Foetus® 17 NS
Foeta! brain* 11 NS
Foetal liver" .20 06

NS: not significant

a: Mean of 2 samples

b: Mean of 4.samples

c: Mean of 3 sampies, NS in two samples, concentration in the third sample 0.09 nmol/g
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Location ¢l Yata: Vol. 38

Testing Facility: Division of Preclinical Safety/Drug Metabolism, Ciba-Geigy Ltd., Basle,
Switzerland.

Identification No.: Report #OMET(EU) 18/1995, Protocol #957018
Study Dates: August 1995 (dosing date not given)
GLP Compliance: Study was NOT done in accordance with GLP regulations

Animals: Female rats (of strain, Tif:RAIf(SPF)) weighed 285-473 gm on day 13 after parturition.
Age not given.

Mode of Administration/Dosage Levels: 0.3 mg [“CICGP 48933 (batch #Mo-20.8 B-20) was
dissolved in 1 gm of phosphate buffer pH 7. Each of 6 non-fasting lactating animals received 10
gm solution/kg body weight (comresponds to a dose of 3 mg drug/kg body weight) orally (by
gavage) on day 13 after parturition.

Observations and Measyrements: The litter size had been reduced to 6 pups per litter immediately
after parturition and was further reduced to 4 pups per litter at 24 hr (before dosing) in order to
obtain enough milk for analysis. Milk and plasma were collected from 3 animals at 15 min, 4 and
24 hr post dose and 3 animals at 1, 8 and 48 hr post dose. The pups were separated from the
dams 2 hr before and during milking. Oxytocin (4 IU/kg) was given i.p. to increase the milk
production. Blood samples were taken sublingually by sticking a deep lingual vein with a fine
needle under anesthesia. Milk was collected iinmediately afterwards. Radioactivity in milk and
plasma samples was measured by liquid scintillation counting.

Results: After oral administration of 3 mg/kg ['*CICGP 48933, the radioactive material(s)
appeared in the systemic circulation and milk in the first  .ipling period, 15 min post dose. In
the plasma, the maximum mean “C concentration was observed at 15 min post dose and declined
thereafter and was at the limit of detection 48 hr post dose (Table 3.4.12.1).

In the milk, the maximum mean '“C concentration was observed between 4 and 8 hr post dose
(interindividual variability was large). The levels were near the limit of detection 48 hr post dose
(Table 3.4.12.1), indicz*'ng that test substance and its metabolites are eliminated vitrtually
completely from both milk and plasma. Transfer of CGP 48933 and/or metabolites into the milk
was slow since maximum mran "“C concentrations were observed in plasma 15 min, and in milk 4
hr after administration of [*C]JCGP 48933.
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JABLE34.121
CONCENTRATIONS OF RADIOACTIVE SUBSTANCES IN PLASMA AND MILK OF LACTATING RATS
AFTER ORAL ADMINISTRATION OF 3 MG/KG [“CICGP48933 ON DAY 13 OF PARTURITION. PROTOCOL

0.25 2831 274 352 - - - 1152 = 1028
) ) - - - 370 570 180 373 2 138 ll
IJ 62 148 143 - - - 117 234
8 - - - 98 130 88 105 2 16
24 7 9 3 - - - 71
11

1 - - - 7 M NS 4%-
d} 7 27 106 - - - 47 £37

8 - - - 45 17 25 20+ 10
H 24 2 7 15 - - . 85 'I
l! 48 - - - 7 2 NS 3£3

S.E.: Standard error; NS: Nox significant, assigned a value of O for calculation of mean and $.E.; M: no sample

oblaiped.
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4. OVERALL SUMMARY AND EVALUATION
Pharmacodynamics

CGP 48933 is a non-peptidic, competitive, potent, orally-effective, spe.ific antagonist of
angiotensin active at the AT, angiotensin II receptor. It was developed by Ciba-Geigy
Corporation for the treatment of hypertension and congestive heart failure.

CGP 48932 exhibited a high affinity for the AT, receptor in binding to human adrenal cortex, rat
aortic smooth muscle cells and rat adrenal glomerulosa. CGP 48933 bound with a slightly lower
affinity to dog aorta (IC,, 56 nM) and dog adrenal glomerulosa (IC,; 126 nM). This suggests the
presence of different AT, subtypes in dog, rat and kuman. The bipding affinity of CGP 48933 for
AT, receptors (human uterus) was more than 10,000 times lower than for AT, receptors. CGP
48933 had no or negligible binding affinity at various neurotransmittec receptor sites or calcium
channel binding sites. In isolated vascular smooth muscle studies, CGP 489335 was a selective and
competitive antagonist of angiotensin II. The impairmient of endothelial regulation of peri~heral
vascular resistance in SHR vascular beds was eliminated afier treatment with CGP 48935. Thus,
therapy with CGP 48933 appears to improve vascular endothelial responsiveness to case local
blood flow to vital organs.

In conscious, normotensive rats, oral administration of CGP 48933 at a dose of 10, but not 3,
mg/kg reduced basal blood pressure by 29%. However, both 3 and 10 mg/kg CGP 48933 reduced
pressor responses induced by ant;iotensin (I (1.4 pg/kg, i.v.), by 53% and 87%, respectively. The
pressor response to norepinephrine was not reduced by either of the doses. In the renal
hypertensive rat, the decrease in b.p. after either oral or i.v. administ-ation of CGP 48933 was
dose dependent. With i.v. administration (0.01 to 10 mg/kg, single bolus), the peak hypotensive
effect was observed at 10 min, followed by a brief recovery toward initial values. This was slowly
followed by a secondary prolonged tall in b.p., taking an hour to develop into a maximum effect;
blood pressure reduction persisted for up to 24 hour. The mechanism of this biphasic effect is not
clear from the study. With oral administration (1 te 10 mg/kg, single dose), peak hypotsnsive
effect developed after 4 hr and blood pressure reduction persisted for more than 24 hr.
Administration of either CGP 48933 (2 mg/kg, p.0.) or the diurctic hydrochlorothiazide (10
mg/kg, p.o.) alone to SHR resulted in a similar, modey2te aecr-ase in b.p. The combination of the
two drugs was clearly more etfective. The effect on b.p. wes additive.

Angiotensin I plays a key role in controlling sodium balance by regulacing the synthesis and
excretion of aldosterone. In conscious fema: : rats, 100 mg/kg CGP 48933 p.o. reduced urinary
volume and decreased sodium and chloride cxcretion. Also, angiotensin II controls renin release
through feedback mechanisms. Administration of CGP 48933 to sodium restricted rats
significantly increased both angiotensin II and renin levels 4, 6 and 24 hr after treatment. The
increase i* .enin levels, despite the high levels of angiotensin II, shows the ehective blockade of
the angiotensin II receptor that mediates the negative feedback. The decrease in b.p. induced by
CGP 48933 and the concomitant increase in sympathetic nerve activity (manifested by increase in
heart rate, which was blocked by pretreatment with propranolol} may represent additioral
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mechanisms involved in the stimulation of renin release. The low-sodium-induced 10-fold
increases in aldosterone levels (in comparison to animals on a normal-sodium diet) were further
elevated by CGP 48933. On the other hand, in normal or sodium-depleted rats, CGP 48933
blocked the rise in nlasma aldosterone levels induced by a challenge dose of angiotensin II. This
effect was also cbserved in vitro in bovine adrenal glomerulosa cells. This suggests that low-
sodium-induced aldosterone release is not mediated via the angiotensin II adrenal receptor and
that factors other than angiotensin II are important in controlling aldosterone secretion.

In sodium depleted dogs. i.v. administration of CGP 48933 (3 mg/kg) caused an immediate
reduction in b.p. that iasted for an hour. Plasma angiotensin II levels showed an immediate and
approximately 4-fcld inciease within 15 min after ¢ -~ administration and slowly returned to
control values 60 min alter drug administration. In renal hypertensive dogs, CGP 48933,
administersd acutely at doses of 10 and 30 mg/kg p.o., reduced systolic blood pressure by 29 and
68 mmHg, respectively, 5 b after dosing (peak effect). The relatively short duration of action of
CGP 48933 in the dog may be a consequence of its low affinity for AT, receptors in this animal
species compared to rat, Int,venous (0.1 to | mg/kg) and cral administration (0.1 to 3 mg/kg)
caused a dosc-related fali ii: b.p. in sodium-depleted marmosets. The effect persisted for up to 2
hr with i.v. and up to 5 hr with oral administration. These results suggest that CGP 48933 is
shorter lived in both marmoset and dog than in rat.

Pharmacokinetics

Following oral administration of radiolabeled drug to mice, rats and marmosets, valsartan {CGP
48933) was rapidly absorbed with uptake of radioactivity most rupid and highest in liver. The
estimated absolute bioavailability of test substance in mice was about 25% at 3 mg/kg, decreasing
to 13% at 200 mg/kg and 9% at 600 mg/kg. The proportion of the dcse absorbed also decreased
with increasing dose. In rats, the bioavailability was 73% at 10 mg/ke. A radiotracer study in bile
cannulated rats indicated 20 to 50% absorption at 3 mg/kg. The estimated bioavailability of CGP
48933 in the marmoset at a dose of 100 mg/kg was about 2% in males and 9% in females. A
radiotracer study in marmosets showed 20 and 50% absorption of CGP 48933, based on plasma
“C levels, after oral doses of 60 and 400 mg/kg, respectively. Based on renal excretion data, an
absorption of 29% after 60 mg/kg and 39% after 400 mg/kg was estimated. In clinical studies,
mean absolute bioavailability of the 80 mg capsule of valsartan (CGP 48933) was found to be
23%. Approximately linear increases in Cmax and AUC with increasiug doses were observed over
the dosing range of 40 to 200 mg. Test substance reached its maximum piasma concentration
approximately 2 hours postdosing.

The elimination of the test compound was rapid and complete in mice and rats but siuggish and
incomplete after 4 days in marmosets with both oral and i.v. dosing. Excretion in all three species,
irrespective of the dose and route of administration, was primarily fecal (60-95% of the dose),
more & reflection of biliary excretion of absorbed material than fecal excretion of unabsorbed :
compound. Renal excretion accounted for less than 2% of the dose in rats, 2 to 8% in mice and |
up to 16% of the dose in marmosets. CGP 48933 excretion in humans is also primarily fecal
(approximately 70% of administered dose as unchanged drug), a reflection of extensive biliary
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excretion. Only 10% of the dose is excreted in urine as unchanged drug. Thus, in man,
approximately 20% of an administered dose of CGP 48933 is metabolized.

The in vitro oxidative metabolism of CGP 48933 by postmitochondrial liver fractions from
mouse, rat, rabbit, dog, marmoset and man was very low with {minor) metabolite peaks (P2 and
P3) seen only in the marmoset and man. Incubation of postmitochondrial liver fractions of rat with
UDPGA enabled in vitro glucuronidation of CGP 48933. This resulted in detection of a major
metabolite: peak P4. Rat hepatocytes and rat liver slices metabolized CGP 48933 to yield one of
the two major metabolites (peak P4). This metabolite (acyl glucuronide of CGP 48933) was also
excreted with the bile (91-100% after i.v., 18-65% after oral dosing) but it was conspicuously
absent from the feces (absence might be due to hydrolysis in the intestine and/or the feces). The
extracts of the feces and the urine of marmosets contained (at low doses only) a second major
metabolite (peak P3), which was also observed in the in vitro incubation with marmoset liver
fraction. This metabolite is formed by oxidative biotransformation and was not cleavable by
enzymatic or basic hydrolysis. It was also observed in the human pharmacokinetic study and was
characterized as a valeryl-4 hycroxy analog (metabolite M1 or CGP 71580). This major human
metabolite (constitutes 23.3% of the bioavailable dose) was not found in any other species and
according to the sponsor, M1 does not contribute to the pharmacological activity of CGP 48933
and biotransformation of CGP 48933 to M1 can be considered as a minor elimination process. In
the mouse, both the urine and fecal extricts contained predominantly unchanged CGP 48933,
three major metabolites (peaks P1, P2 and PS), only two of which have been characterized, and
several minor metabolites (Fig. 4.1).

Vﬂeryl#h{:lmxy analog
]

Metabolite
V\JK-I‘--@E

___ Tetrazolo-biphenylcarboxylic acid

Acylglucuronide conjugate
Fig. 4.1.: Scheme of biotransformation pathways of CGP 48933 (valsartan) in animals and man
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CGP 48933 binds predominantly to serum albumin (88-98%). The binding of CGP 48933 to
proteins of human serum and plasma, and to proteins of rat, dog and rabbit serum and marmoset
plasma, was comparable. In the mouse, protein binding was about 10% less than that observed in
the other (including human) species.

Acute Toxicity

The acute oral single-dose toxicity of CGP 48933 was determined in rats and marmosets at doses
of 2000 mg/kg and 1000 mg/kg, respectively. There were no deaths and no gross lesions were
seen during necropsy. Whereas no clinical signs of toxicity were observed in rats, emesis was
observed in marmosets.

Subchronic and Chronic Toxicity

The long-term toxicity of CGP 48933 was studied in a series of daily oral dosing studies of up to
12 months in rats and marmosets, and daily intravenous dosing studies of 14 days in rats and
marmosets,

No deaths were noted in rats treated with oral CGP 48933 doses of up to 600 mg/kg/day for 14-
days or 3-months, or up to 200 mg/kg/day for 12 months. Treatment-related, dose-dependent
decreases in body weight gain and food consumption were observed only in the 12-month study.
A significant dose-dependent increase in water consumption followed by increased urine volume
was seen in all studies and reflects the blockade of angiotensin-II-induced aldosterone formation
and sodium reabsorption produced by CGP 48933, The threshold dose for these effects was >20
mg/kg/day in the 12-month study.

A dose-dependent increase in mean blood urea was observed in all three studies. In the 3-month
study, red cell parameters dropped in both sexes at the 600 mg/kg/day dose level to produce mild
anemia. This effect was observed as only a minor change in rats receiving 200 mg/kg/day in the
12-month study. Dose-dependent decreases in absolute and relative heart and liver weights
relative to concurrent control were noted for males at all dose levels in both 3- and 12-month
studies. These reductions possibly reflect the pharmacological activity of the compound since
there were no drug-related histopathological findings for these organs. A minimal increase in
incidence of renal tubular hyperplasia of proximal straight tubules in the outer medulla was
observed in 6/10 males given 600 mg/kg/day and 2/10 males given 200 mg/kg/day for 3 months.
Two male rats receiving 600 mg/kg/day aiso showed a minimal increase in tubular basophilia
within the cortex and medulla, generally accompanied by basement membrane thickening. Renal
tubular hyperplasia was, however, not seen in rats given 600 mg/kg/day for 12 months.
Hypertrophy of renin- producing cells resulting in hypertrophy of the renal glomerular afferent
arterioles occurred in most of the animals that had received 200 mg/kg/day for 6 or 12 months,
and in animals that had received 200 or 600 mg/kg/day for 3 months. The juxtaglomerular
apparatus exists in mammalian kidneys for the regulation of blood pressure. Antihypertensive
agents of this class b. ve been shown to induce morphological changes in the kidney, characterized
by either hypertrophy or hyperplasia cf the juxtaglomerular cells. Microscopic examination of
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kidneys from recovery group animals showed that these effects of CGP 48933 are completely
reversible.

The inost prominent finding in the 3 month oral administration study in marmosets was moderate
to severe toxic nephropathy. This resulted in moribund sacrifices of four animals receiving 600
mg/kg'day and one receiving 200 mg/kg/day. An additional high dose animal with nephropathy
was sacrificed late in the recovery period. Deaths were not observed in either the 1 year study in
which the high dose was 120 mg/kg/day or the 14-day study in which the high dosc was 600
mg/kg/day, suggesting a dose and time-dependent drug-related finding. Nephropathy was present
in all high dose animals at terminal sacrifice in the 3-month study but in none of the animals in the
12 month study. However, renal arteriolar hypertrophy occurred in all high dose animals in both
3- and 12-month studies. As noted in our discussion of the rat studies, these effects are known to
reflect the pharmacological activity of the compound. Also, seen at the high dose in the 3-month
marmoset study were stomach ulcer, adrenal cortical hypertrophy, and moderate to marked
hepatic lipid vacuolation. Decreases in body weight gain and food consumption were evident in
marmosets receiving 200 or more mg/kg/day in 3-month study only. Vomiting was frequently
observed in most high dose animals in ail three studies and the severity was related to the dose
and duration of the study. Slight to very marked increases in blood urea (up to 1103%), creatinine
(up to 98%) and alkaline phosphatase (up to 82%) were observed in all animals that had received
120 or more mg/kg/day, though they were most severe in the 3-month study. In that study, all
marmosets in the high dose group and to a lesser extent in the mid dosage group exhibited a
moderate anemia that correlated with the severity of increased levels of renal extra-medullary
hemopoiesis. No abnormalities were detected at urinalysis in any of the studies.

The sponsor has conducted 14-day intravenous toxicity studies with CGP 48933 in rats and
marmosets. In both studies, no treatment-related effects were observed at the highest tested doses
(100 mg/kg/day in rats, 60 mg/kg/day in marmosets.)

Genotoxicity

The genotoxic potential of CGP 48933 was investigated in vitro in microbial mutagenesis assays
(Salmonella typhimurium and Escherichia coli tester strains), in the Chinese hamster fung (V79
cell) mutagenesis assay, in a structural chromosomal aberration assay in Chinese hamster ovary
and in one in vivo assay for clastogenic effects in rat bone marrow (micronucleus test). CGP
48933 was non genotoxic in all tests. Table 4.1 lists the maximum concentrations/doses of CGP
48933 used in each of these assays.
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X = p = . LT o
GENOTOXICITY ASSAY MAXIMUM CONCENTRATION OR
,_ | DOSE WITH & WITHOUT $9
| Ammes test 5000 pg/plate (+/- S9)

(S. typhymurium, E. coli)
Chinese hamster V79 cell mutation assay 5550 pg/ml (- §9), 1388 pg/znl (+ 59)

Chinese hamster ovary cell chromosomal 655 pg/ml (- §9), 1310 pg/ml (+ S9)
abemration assay

3125 mefkg
Reprotoxicity

In male rats, administration of CGP 48933 (up to 200 mg/kg/day) for 90 days prior to mating and
duning mating had no effects on mating or fertility indices, reproductive performance of pregnant
F, females, or prenatal development of the F, generation. In the same study, administration of
CGP 48933 resulted in an overall (treatment days 0-126) dose-dependent reduction in body
weight gain for males at 50 and 200 mg’kg/day, but these reductions (7 and 18% of control gain,
respectively) were not statistically significant. On the other hand, body weight gain from day 49 to
day 63 was significantly lower (P <0.05) and body weight loss from day 91 to day 98 significantly
higher (P <0.05) than control for the high dose male group.

Table 4.2, summarizes CGP 48933 dosage thresholds for adverse effects in reproductive toxicity
studies in rats, rabbits and mice (excluding effects in male rats). Administration of CGP 48933 1o
rats from premating through lactation, at doses up to 200 mg/kg/day, or only during
organogenesis or during late gestation and lactation, at doses up to 600 mg/kg/day, did not result
in deaths, abortions or gross lesions in parental animals. A decrease in body weight gain relative
to concurrent control was observed during the treatment period in all three rat studies at doses of
200 or more mg/kg/day. Food intakes were also reduced in segment I and III studies. There was
no effect of test substance on F, fertility parameters as assessed by numbers of corpora lutea,
implants, live fetuses/litter, and pre- and postimplantation losses. The F, generation was, however,
significantly affected in rat studies in which parental animals were treated with 600 mg CGP
48933/kg/day during organcgenesis or late gestation and lactation. This treatment was associated
with a decrease in fetal weight and pup birth weight. Although incidence of dilated brain ventricles
was increased at 600 mg/kg/day (10.7% versus 5.7% in control), incidence was neither
statistically different from concurrent control, nor outside the historical control range (1.5 to
17.4%). Dilatior. Jf brain ventricles (categorized as a variation) was also observed in fetuses when
parental rabbits were treated with CGP 48933 at doses as low as 10 mg/kg/day. Dilatior. of brain
ventricles, the sponsor claims, is a common finding in segment II studies, associated with low fetal
weights, and generally disappears within a few days after birth. Thus, the finding is not drug-
related. Significant increases in pup mortality on postnatal days 0-4 (both sexes) and 4-21 (male
pups only) and decreases in pup body weight gain throughout the lactation period were seen at
600 (but not 200) mg CGP 48933/kg/day. Another possible effect on postnatal development of
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the F, generation was an apparent delay in pinna detachment at 600 (but not 200) mg/kg/day.
Although ear canal opening was also delayed at this dose level, the delay was limited to male pups
in the segment III (600 mg/kg/day) and female pups in the segment I (50 or more mg/kg/day)
studies (see Table 4.2). As with ACE inhibitors, the rabbit showed unusual sensitivity to CGP
48933 with respect to dose and maternal toxicity and reproductive parameters. Increases in the
incidence of resorption and postimplantation loss at doses of 5 or more mg/kg/day were noted in
both rabbit studies, although in one of these studies the increases were not statistically significant
due to large standard deviations for both treated and control groups. Rabbit fetal weights were
not influenced by test substance. No adverse effect of CGP 48933 was documented in the mouse
developmental toxicity study, but lack of effect may simply reflect the drug’s relatively poor
bioavatilability in the mouse compared to rats and rabbits (see befow).

Pregnancy did not alter the pharmacokinetic profile of CGP 48933 in rats. Tissue distribution
studies of [“C]JCGP 48933 in the pregnant rat, rabbit and mouse showed that radioactivity was
confined primarily to maternal blood and excretory organs (kidney, liver and small intestine).
Distinct **C concentrations were found in the mammary glands, placenta, brain and fetuses of all
species. Thus, the test substance can cross the blood-brain barrier and is also transferable to ihe
embryo-fetal compartment. Concentrations of CGF 48933 in placenta and mammary glands were
similar and ranged from 19 to 30% of that found in maternal blood, the lowest concentration
being in the mouse. The "C concentrations in fetuses were 1.9, 3.2 and 3.7% of the maternal
blood 1 hr post dose in the mouse, the rabbit and the rat, respectively. Transfer of CGP 48933
and/metabolites into the milk in the rat was slow; maximum mean '“C concentrations were
observed in plasma 15 min, and in milk 4 hr after administration of radioactive test substance. The
levels were near the limit of detection 48 hr post dose. Ninetyeight percent of administered
radioactivity was excreted in the feces and urine within 48 hr post dose in pregnant rats. The
absorption of test substance in pregnant rabbits is more prolonged than in pregnant rats. The
systemic availability of “C tagged compound was 15-fold lower for pregnant mice than for
pregnant rats.

NOTE: This review does not address the (rat and mouse) carcinogenicity studies conducted with
valsartan. The results and adequacy of those studies are addressed in a separate review by Dr.
Anthony G. Proakis.




NDA #20,665 131
5. LABELING

Those sections in the proposed labeling that refer to preclinical studies that were covered by this
review were reviewed and considered acceptable with the following exception:

Under WARNINGS: Fetal/Neonatal Morbidity and Mortality

The sponsor’s proposed text summarizing the results of studies in rats, rabbits and mice (line nos.
302 to 329) reads as follows:

“No teratogenic effects were observed when TRADENAME was
administered to pregnant mice™ and rats™ at oral doses up to 600 mg/kg/day
and to pregnant rabbits™ at cral doses up to 10 mg/kg/day. These doses in
mice, rats, and rabbits, respectively, represent 220, 220, and 4 times the
maximum recommended human dose based on mg/kg, and 18, 36, and 1
times based on mg/m?. These calculations assumed an oral dose of 160
mg/day for a 60-kg woman. In rabbits, fetotoxicity (i.e., resorptions, litter
loss, abortions, and low body weight) was cbserved at doses of 5 and 10
mg/kg/day, which was associated with maternal toxicity as the rabbit is highly
susceptible to the hypotensive effects of this and related compounds.

It is not known whether TRADENAME is excreted in human milk. In the
drug metabolism studies, oral administration of radiolabeled valsartan to
lactating rats resulted in excretion of valsartan and/or metabolites with the
milk®, Offspring from rats treated with TRADENAME at oral doses of 600
mg/kg/day during the last trimester of pregnancy as well as lactation showed
a slightly reduced survival rate and a slight delay in developmental
milestones*'. These effects on the offspring were associated with decreased
maternal weight gain and decreased food consumption. There was no drug-
related effect on the offspring at doses up to 200 mg/kg/day, which is 75
times (based on mg/kg) or 12 times (based on mg/m?) the maximum
recommended human dose. These calculations assumed an oral dose of 166
mg/day for a 60-kg woman.”

The above text does not include the effects of valsartan on rat fetal weight or pup birth weight.
These effects were observed when parental rats were treated with valsartan at oral doses of 600
(but not 200) mg/kg/day during organogenesis or late gestation and lactation. The above text
does include a statement regarding excretion of valsartan in rat and human milk. That statement is
already included under PRECAUTIONS, Nursing Mothers, and should be deleted from
WARNINGS. The following statement incorporates our recommended changes:

“No teratogenic effects were observed when valsartan was administered to
pregnant mice and rats at oral doses up to 600 mg/kg/day and to pregnant
rabbits at oral doses up to 10 mg/kg/day. However, significant decreases in
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fetal weight, pup birth weight, pup survival rate, and slight delays in
developmental milestones were observed in studies in which parental rats
were treated with valsartan at oral, materrally toxic (reduction in body
weight gain and food consumption) doses of 600 mg/kg/day during
organogenesis or late gestation and lactation. In rabbits, fetotoxicity (i.c.,
resorptions, litter loss, abortions, and low body weight) associated with
maternal toxicity (mortality) was observed at doses of 5 and 10 mg/kg/day.
The no observed adverse effect doses of 600, 200, and 2 mg/kg/day in mice,
rats, and rabbits represent 220, 73, and 0.8 times, respectively, the maximum
recommended human dose (MRHD) on a mg/kg basis or about 18, 12, and
0.2 times the MRHD on a mg/m?? basis. (Calculations assume an oral dose of
160 mg/day and a 60-kg patient.)”
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This new drug application for valsartan is approvable with recommended changes in labeling (see

page 131).
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REVIEW AND EVALUATION OF RODENT CARCINOGENICITY STUDIES o

Anthony G. Proakis, Ph.D.
8/28/96
ORIGINAL SUBMISSION DATE: 12/28/95
CENTER RECEIPT DATE: 12/28/95
REVIEWER RECEIPT DATE: 2/09/96

PRODUCT: Valsartan (CGP 48933) Capsules

SPONSOR: Ciba Pharmaceuticals Division
CIBA-GEIGY Corporation
Summit, NJ

CHEMISTRY: Valsartan is described as (5)-N-valeryl-N-{{2'-(1H-tetrazol-5-y1)
biphenyl-4-ylJmethyl}-valine. Its molecular weight is 435.5 and its empirical formula is
C24H29N503‘

PHARMACOLOGICAL CLASS: Antihypertensive (Angiotensin II Antagonist)
PROPOSED INDICATION: Hypertension.

FORMULATION AND DOSAGE: Valsartan has been formul: .d into capsules
containing 80 or 160 mg valsartan; crospcvidone, NF; magnesium stearate, NF;

povidone, USP; sodium lauryl sulfate, NF, and purified
water, USP serve as excipient. The recommended starting dose is 80 mg once daily; the
dosage may be increased to 160 mg once daily if additional antihypertensive effect is
required.

STUDIES REVIEWED: Sponsor submitted reports of 3-month dose rangetinding (dietary)
toxicity studies in rats and mice and 24-month carcinogenicity (dietary) studies in rats and
mice. These reports are contained in Vols. 14-16, 22-24 and 39 of the application.




NDA # 20,665 2

3 Month Dose Rangefinding Study in R

Study Facility: Ciba-Geigy Ltd., Stein, Switzerland

Study No.: 916188

Study Dates: Initiation of Treatment=1/29/92
Terminal Sacrifice= 4/30/92

GLP Compliance: Statement indicates that this study was conducted in compliance with
GLP regulations.

Animals: Tif:RAIF (Sprague-Dawley derived) rats (M=162-186g; F=142-161g)

Drug Administration: Valsartan (CGP 48933, Batch # 800291) was administered orally in
the diet (admixed with pelleted food). The drug-containing pellets were prepared for
week 1 and biweekly thereafter. Control animals were fed pelleted food without the test
article.

Dose Levejs: 0, 60, 200 and 600 mg/kg/day (5/sex/group for main test; 15/sex/group for
blood drug level determinations).

QObservations /Measurements: Animals were observed daily for mortality and clinical signs
of toxicity. Body weights were measured prior to treatment and at weekly intervals. Food
consumption was measured weekly. Clinical chemistry and hematology analyses were
carried out on blood samples obtained by orbital sinus puncture from surviving animals
in the main study at the end of the treatment period. At termination of treatment,
surviving control and treated animals were killed and examined macroscopically. Sections
from majoz organs and tissues were fixed on slides and subjected to microscopic
examination. Blood samples (~0.7 ml) were collected from the orbital sinus of animals
from the satellite groups during treatment days 7-8 and 90-91 for measurement of plasma
valsartan levels.

Results: Average achieved doses ranged from 91%-97% of intended daily doses.

Achieved Doses
Sex Intendec; D»ily Dose (mg/kg)
60 200 600
Achieved Daily Dose M 58 187 583
(mg/kg) F S8 182 580

Mortality: No rats died during tlie study.

Clinical Signs: Tremor of the head was observed ir 2/5 high dose females beginning week
6 of treatment. No other clinical signs of toxicity were noted following treatment.
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Other Treatment-Related Effects: Body weights of females from all treated groups and high
dose males were lower than control during Weeks 5-13. Food consumption among treated
females was slightly lower than control from Weeks 11-13 of treatment. Food consumption
for all treated females over the entire dosing period was 7% to 9% lower than control.
Food consumption in males was not appreciably affected by valsartan treatment.
Hematologic parameters (RBC count, Hct, Hb) among valsartan-treated animals (all dose
levels) were lower than coritzo!. Plasma urea and creatinine we re increased above control
values in mid and high dose males; treated females were generally unaffected. The relativ

liver weights in high dose males and females were lower than control; relative adrenal

weight was significantly higher than control in high dose males only.
Valsartan Associated Findings in Rats

R T | LY A B T Y T T R e SR
Measurement.. 7'} 2Sext "*’c‘z‘luol L R Dittereng s, Camiel - v,
. - .-,“.‘ . ) ue . P A'f::.“f feme i) ] - I > N
SR vt v §60mg/kg/diy s 200 mg/ kg fday . | 600 mg/kg/day
Body Weight  Wk-1 | M 174 -11 -11 22
(gm} F 153 ¢.0 0.0 0.6
Wk5 M 376 +0.8 04 -1.9
F 251 -83 -8.1 -10.5
Wk 10 M 453 +1.9 +2.2 +0.8
F 285 6.4 7.7 97
Wk 13 M 476 7.2 -7.3 -9.0
F 298 -8.0 -81 -91
“ood Consumption® M 148 +1.5 +6.7 44
(gm/rat/week) F 127 -17.8 -19.2 -19.6
RBC Count M 8.6 9.6 -10.8* -16.3*
(X 10° /ul) F 7.8 5.9 -5.5 -9.0*
Hematocrit M 44 -5.0 -8.3* -12.6*
(%) F 425 -5.6* 59 7.8
Hemoglobin M 23 6.4 =09+ -13.7*
(mmol/1) F 9.0 -5.8 -6.9* -9.2*
Blood Urea M 571 6.8 +167* +277*
(mmol/1) F 547 37 +17 +7.1
Creatinine M 49.2 -3.3 +23 +41*
(urnol/1) F 47.3 -8.4 -0.5 +33
Absolute Liver Wt. M 17.0 37 52 -26.7*
(gm) F 106 -16.0 -20.7 21.0%
Absolute Adrenal Wt. M 65.5 9.0 +79 +11.5
(mg) F 35 -8.1 +17.2 -17.4
Relative Liver Wt. M 373 29 -6.6 -17.5*
(mg/kg) F 36.9 -6.6 -108 -13.8
Relative Adrenal Wt. M 0.14 -6.9 +6.9 +26.9°
(mg/kg) F 033 +15 7.6 -107

* Values represent average % differences from control for Weeks 11-13. * Values derived from measurements
made during Week 14. * Significant difference from control (p<0.05).
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Gross and Microscopic Pathology: No treatment-related findings were noted following
F.aCroscopic examination. Microscopic examination showed increased incidences of renal
pathology compared to control.

. R T St A

- ERAEIVINS | B[O

Lymphocyte Infiltration of Renal
Cortex

Polymorphonuclear Infiltration of
Renal Papilla

Renal Tubular Atrophy M 0/5 1/5 1/5 3/5
F 3/5 1/5 2/5 5/5
Basophilic Renal Tubule I M 0/5 0/5 0/5 1/5

Valsartan Blood Levels: Plasma concentrations of valsartan were determined for the low and
high dose groups {60 and 600 mg/kg/day) during weeks 2 and 13 of treatment. Within
the 22-hr sampling time, a total of 3 samples (8 hrs apart) were obtained from each rat,
requiring a total of 12/sex/group; the remaining rats/group were used as spares. Plasma
levels and AUC values increased with increasing dose, were comparable in males and
female rats and did not show evidence of accumulation after repeat.d dosing.
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Valsartan Plasma beveis umnl/ L

N
0 3.16 254 17 1.25 2441 10.10 17.76
2 225 1.88 274 319 13.04 28.71 12.07 2891
4 217 1.56 2z 240 15.88 29.51 10.53 2743
6 1.30 233 1.18 1.20 20.29 21.30 19.61 20.22
8 3.37 2.97 2.33 1.77 29.36 9.04 18.82 8.63
10 219 1.66 445 3.4 10.93 24 33 14.35 27.00
12 0.96 1.03 3.36 3.69 8.55 21.45 9.85 31.69
14 142 2.06 1.39 1.26 17.02 i8.27 17.41 20.41
16 3.40 310 224 224 32.27 13.61 26.14 21.52
18 2.30 a2l 438 397 13.09 20.53 12.38 28.87
20 1.70 1.52 2.83 3.07 12.52 20.25 6.26 20.35
22 223 2.56 1.03 1.33 2..46 13.09 13.09 18.82
* First sample taken ~ 1 hour after start of 12-hour light period.
® Cach value represents the mean from 3 rats.
Valsartan AUC Values
Sex . HL .'r_i_g‘e; <
Males Woeek 2 60 47.5
Week 13 60 57.0
Maios Week 2 600 3918
Week 13 600 329.0
Females Week 2 60 47.7
Week 13 60 54.6
Femaies Week 2 600 440.3
Week 13 600 506.6
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24-Month Cari ity Study in B

Study Facility: Ciba-Geigy Ltd., Stein, Switzerland

Study No.: 926007
Study Dates: Initiation of treatment: 8/24/92

Termination of treatment and necropsy: 8/29/94 to 9/13/94

-

lance: Statement indicates that this study was conducted in compliance with
GLP regulations.

Animals: Tif: RAIf (Sprague-Dawley derived) rats (4-5 weeks old; M= 83-123 gm; F=82-
118 g one week prior to initiation of tieatment)

ion: Valsartan (Batch # 800292 & 800592) was administered in the diet
admixed with pelleted food provided ad libitum; control animals received pelleted fooc
without the test article. Diets were prepared at about monthly intervals. Diets were
analyzed for test article stability and homogeneity periodically (11 times) during the study.

Dose Levels: 0, 10, 50 and 200 mg/kg/day; allocation of animals/dose group is as follow:

Animal Allocation
#/Sex/Group , - Evaluation qu;mgte;if;_‘ *",,h PRI
Survival | Macroscopic..| Histopathology |:Hematology | .-Blood - Blood Drug
o +Exam | (Carcinogenicity);'}:" <720 77| !Chemiistry | - Levels
50 X X X
10 X X X X
10 X X

Qbservations/Measurements: Animals were cbserved once to twice daily for mortality and
clinical signs of toxicity. Body weights were measured prior to treatment, at weekly
intervals for the first 3 months and monthly thereafter. Food consumption was measured
weekly for the first 3 months and monthly thereafter. Water consumption was measured
monthly. Ophthalmolop. =xams were conducted in male and female rats from the high
dose group and contru. group prior to initiation of treatment and at 6, 12, 18 and 24
months of treatment. Hematclogy and blood chemistry determinations and urinalysis were
conducted on 10 rats/sex/dose group during weeks 13, 27, 53, 78 and 105. At the end of
the treatment period, the surviving control and treated animals (from the 50/ »x/group
original main group plus 10/sex/group from the hematology/lab chemistry subgroup)
were bled under ethe. anesthesia and subjected to macroscopic examination and major
organs weighed. Sections of major tissues and organs were fixed on slides and examined
microscopically for histupathology. Complete necropsy and histopathology were
performed on all animals which died or were sacrificed in moribund condition prior to
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study termination unless prevented by advanced autolysis or cannibalism. The statistical
method of Peto et.al. (IARC Monograph, Supplement 2, 1980} was used in the analysis of
the histopathology data for significance of carcinogenicity findings. Plasma drug levels
were determined from blood samples obtained by orbital puncture from 5 rats/sex/dose
group in the satellite groups at 7AM, 5PM and at 7PM during weeks 2, 27, 53, 79 and 105
of treatment; the remaining 5/sex/group were retained as spares.

Results: Average achieved doses ranged from 96%-97% of the intended daily doses.

Myt e
e 2003

Achieved Daily Dose* M 191.4
(mg/kg) F 191.8

* Value corrected for amount of test article recovered by analysis of diet

Animal Survival: Treatthent had no effect on the survival of male and female rats to
terminai necropsy.

Animal Survival

. | S e LRI et ey
Dose Group ' WSurviving to TerminalNeropay » 1 | -
(mg/kg/day; - — R SR TR TSP
| Males sy s .| - Femal
Control (0) 26 32
Valsartan (10) 28 35
(50) 24 36
(200) 28 36

Body Weight: High dose males show cd a lower rate of body weight gain resuiting in mean
body weights approximately 12-14.6% lower than control for most of the study; at study
initiation (Wk -1), mean body weight of high dose males was 2.4% lower than control and
at study termination mean body weight of surviving high dose males was 8.1% lower than
control. Mean values for treated fcmales were comparable to control throughout the
treatment period.
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Mean Body nght gm (% leference from Control)

L

, DneeGroup - ks Males
. (mg/kg/day) =} Wﬁk Tl Week04
Control () 158 746
Valsartan (10) 155 590 737 835 755
{50) 157 580 717 807 781
(200) 152* (-3 8%} 513+ (-14 5%) 703' (-13 5%) 685 (-8 1%)
i  Week 104
Control  (0) 477
Valsartan (10) 137 340 405 470 491
(50) 137 337 409 473 474
(200} 137 331 398 452 459

* Significantly lower than control {(P<0.01)
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Body Weight Curves for Males and Females
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Food Consumption: Overall (Weeks 1 to 104) food intake by high dose males was
approximately 8% lower than that of the control group. Food intake among all other

treated groups (low and mid dose males and all females) was not appreciably different
from respective controls.

Water Consumption: From the start of treatment and throughout the study, high dose males
consumed markedly larger (11%-63%) quantities of water than did the control group.
Smaller differences from control that were seen with other treated groups were attributed
to normal variation.

Ophthalmological Examination: The incidences of changes to the eyes were similar for treated
and control rats.

Hematology: RBC counts, hemoglobin and hematocrit for high dose males and females
were consistently lower than control throughout the study. Slightly lower than control
reductions in these parameters were noted in valsartan treated mid dose males and
females.

Hematologic Findings in Rats

[ Measurement = -|. ,Sex-- |..Control .|.. . ... %D:ffemmegromf:amml .
L " Value — 1 —
el 10mg/kg M 50'mg kg |- 200 mg kg

REC Count, x 10°/ul
Week 13 M 8.6 +1.0 6.1* -10.0*
Week 53 8.0 +0.9 -8.3* -13.3*
Week 105 7.5 0.0 0.2 -7.4
Week 13 F 8.1 2.3 -5.8 9.1
Week 53 77 -17 5.5 -83
Week 105 7.5 -10.9 -9.0 8.1
Hemoglobin, mmol/}
Week 13 M 96 -0.6 -3.1 -£.9*
Week 53 8.9 -0.2 7.1 -13.2°
Week 105 8.5 +1.0 +1.2 -89
Week 13 F 9.2 -12 -3.5 4.6*
Week 53 8.8 -1.0 -3.5 -6.2
Week 105 9.1 -10.5 -7.5 9.8+
Hematocrit, %
Week 13 M 47 04 -34 -8.6*
Week 53 44 0.9 6.1* -12.7¢
Week 105 40 +1.0 +1.2 -13.1
Week 13 F 45 -3.5 4.9+ -8.6*
Week 53 44 21 -28 -6.2
Week 105 41 9.1 -6.6 -6.9*

* Significantly different from control (p<0.01)
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Blood Chemistry: Elevations from control blood urea and creatinine levels among high dose
males were the most prominent valsartan-related blood analyses findings; no treatment
related effects in females were observed.

Blog% Chemistry Findings in Male Rats

. By N ,:,,_.Y: 5 g ¢ T Py
- Measurementsy:rHy.. ﬁgﬁ‘ . e
I Tomg/ ks!day %
Blood Urea, mmol/1
Week 13 72 -7.9 24 +68.5*
Week 27 6.0 -35 +12.5 +79.6*
Week 53 4.9 +6.7 +29.4 +113.0*
Week 105 5.6 +5.1 -22.3 +48.5
Creatinine, pmol/l
Week 13 585 -3.0 +89 +35.3*
Week 27 69.2 -3.7 +11.6 +30.2*
Week 53 629 -7.7 +2.2 +4.4
Week 105 639 -10.4 -20.7 +14.0

* Significantly different from control {P<0.01)

Urinalysis: Significantly higher than control volumes of more dilute urine were excreted
by high dose males during the first 78 weeks of the study. The urine outputs by mid and
low dose males and all treated females were comparable to that of controi levels.

Urine QOutput in Male Faw
R B I T R T T
Measurement .| :iiGontrol £+ L sfiference from{Comtroly ST
S e e e
ST "lolmg'/\k‘glday ‘LI'.‘f’.SOmg/kg'[&a}"a * Z?ﬂﬂmg’/kglday
Urine Volume, mt/kg

Week 13 598 5.0 +39.3 +73.7*
Week 27 432 -6.2 +39.9 +174.8*
Weel 53 534 +15.7 +344 +110.3*
Week 78 7.71 -4.7 +11.7 +46.2*
Week 105 10.55 -312 -17.2 01

" Significantly different from contro! (P<0.01)

Organ Weights: Lower than control absolute and relative liver weights were noted in high

dose males and females.

Absolute and Relative Liver Welghts

Measurement ' Sex—.“ Control i i %Diffemcefrom(:mtrol“ .
ST Valee - T , X
Ve, -]510mg/kg/day | 50 mg/kg/day | 200 mg/kg/day
Absoluic Liver Wt. M 2199 6.0 -1.8 -17.9*
(gm} F 16.78 -1.5 -1.5 -16.3*
Relative Liver Wt. M 31.82 -28 -8.1 ~12.3*
(gm/kg) F 38.35 -6.8 -3.2 -14.3*

' Significantly different from control (p<0.01)
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Macroscopic Examination: Increases above control incidences of animals with renal cysts
were observed in mid and high dose females and in high dose males. The sponsor states
that this finding represents characteristic, spontaneous, age-related changes that occur in
this colony of rats. Because this effect appears to be dose-related, the sponsor regards the
renal cysts as treatment related. The increased incidence of renal cysts were concentrated
among those animals that survived to scheduled sacrifice.

Macroscopic Findings in Rats
Measurement | Sex | T . #RaiAfected/# Rats Bxaminid

0mg/kg/day | 10 mg/kg/day 50 mg/kg/day |- 200 mg/kg/day

Renal Cyst M 4/70 3/70 2770 16/70*
F 1/70 1/70 5/70 12/70°

* Cysts in 12 males and in 10 females were detected at time of scheduled sacrifice.

Histopathology: Neoplastic Lesions

Sponsor’s analysis showed no increase above control in the incidences of benign, primary
malignant and metastatic malignant tumors (Summary of Primary Tumors located in
Appendix I). There were no significant differences between valsartan-treated groups and
control in the number of tumors/animal or in the number of tumor bearing animals.

Tumor Data*
Measurement . 1 Sex | - - Treatment Gmuﬁ{mg/kg/da_y); s
0(control) |----10 -7 .50 Wl 200
No. Tumors/Animal M 1.68 153 1.42 1.37
F 1.50 115 113 1.27
No. Tumor-Bearing M 52 49 46 44
Animals F 3 42 54 47

* Results based on 60 rats/group examined

FDA/CDER statistical analysis revealed that none of the tested tumor types showed a
statistically significant positive trend or an increase in the incidence in valsartan treated

groups compared with the control group (Statistical Review and Evaluation, Appendix
1)

Histopathology: Non-Neoplastic Lesions

Valsartan-related effects were observed in the kidneys and adrenal cortex. Renal effects
ascribed to valsartan treatment included cyst formation, lymphocytic infiltration, chronic
progressive nephropathy, edema of the renal papilla and dilatation of the renal pelvis. The
increase above control incidences were observed primarily in high dose males and, to a
lesser extent, in mid dose males and high and mid dose females. A slightly higher than
control incidence of hyperplasia of the adrenal cortex was noted in all valsartan-treated
male groups but not in females.



NDA # 20,665 13
Non—Neoplashc !.esmns
e i ; : (uﬁimﬂmﬁecﬁ,&%)" g
y v‘: '-;': oy ] l': 2 " K 1'\-\'- Pt Fah
AR, to kg /Ay ,am.mg/.kg/‘d..
Kidney M
Cyst formation 7 3 15 45
Lymphocytic infiltration 41 37 44 56
Chronic progressive nephropathy 48 46 51 60
Calcification 2 3 50 37
Edema of renal papilla 0 0 0 7
Dilatation of renal pelvis 1 1 1 3
Adrenal Cortex
Hyperplasia 11 17 22 22
F
Cyst formation 3 3 17 32
Lymphocytic infiltration 22 16 30 47
Chronic progressive nephropathy 37 36 37 55

Valsartan Blood Levels: After repeated oral doses of valsartan, plasma concentrations and
AUC values of the parent drug increased with increasing dose in male and female rats. The
plasma levels of valsartan were higher in males than in females. In some instances, plasma
levels of drug tended to increase with treatment duration; however, no consistent trend

for drug accumulation was noted with increasing dose.
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V alsartan Plasma Levels
. - - % i B R ST Sl
Sex/DoseGroup | Timeofs]: - 145 s%17. Vilsartan Plasnia Levels (inal /L)
m /k /da ;“ = S&m lel LR YRR [ P = -. 7 - ca . g
i s 0 - B TR e Wegiczn | Weak 105

Males 10 7 AM 1.05 128 1.13 137 1.95
5PM 17 0.77 0.61 0.46 0.86

7 AM 0.86 1.02 0.67 1.09 0.86

50 7 AM 3.69 543 6.25 5.33 9.16

5PM 1.61 243 4.30 3.12 587

7 AM 2.84 389 565 5.09 6.45
200 7 AM 24.35 1539 11.69 2190 1977

5PM 11.71 10.77 931 15.15 15.33
7 AM 16.41 11.43 13.77 16.09 17.89

Females 10 7 AM 0.32 1.1 0.63 5.03 1.81
5PM 0.32 0.62 ND 1.08 1.43

7 AM 0.11 0.47 0.89 1.40 1.16

50 7 AM 1.55 4.90 1.97 4.59 8.24

5PM 0.49 2.28 0.57 2.94 4,22

7 AM 1.93 93 1.42 3.28 5.01

200 7 AM 13.77 8.82 17.38 15.20 1471

5PM 5.87 4.21 6.61 5.53 10.96
7 AM B.66 3.78 9.78 9.48 11.09

* Each value represents the mean from 5 rats/dose group/ time interval/sample week; the same rats/dose
group were used for all time intervals within a sample week and in subsequent weeks except when spare
animals were necessary. ND= not detected; below detection limit (0.01 umol /L)

Valsartan AU_CMM Values
(Dos; kfézup v | SeR s b AU R i v : :
m a e : S o e e Bl p ST SN o Ty YIRS ARV BRI .
B | oweeka | “Wedicar P[- Weeltd3% |5 Wearss ] Wiek ios

10 M 25.8 228 17.7 20.0 257

50 57.6 8315 1224 99.7 1614

200 377.1 2892 266.6 4039 407 8

10 F 6.2 16.3 9.4 479 kT %!

50 271 79.4 26.6 81.2 126.9

200 199.9 121.1 2347 208.7 282.7
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3 Month Dose Rangefinding Study in Mi

Study Facility: Ciba-Geigy Ltd., Stein, Switzerland

Study No.: 916190

Study Dates: Initiation of Treatment=1/22/92
Terminal Sacrifice= 4/23/92

GLP Compliance: Statement indicates that this study was conducted in compliance with
GLP regulations.

Animals: Tif: MAGf (SPF), hybrids of NIH x MAG (M= 23.3-29.9g, F=21.0-26.8g at
initiation of treatment).

: Valsartan (CGP 48933, Batch # 800291) was administered orally in
the diet (admixed with pelleted food). The drug-containing pellets were prepared for
week 1 and biweekly thereafter. Control animals were fed pelleted food without the test
article.

Daose Levels: 0, 60, 200 and 600 mg/kg/day (5/sex/group for main test; 48/sex/group for
blood drug level determinations).

Observations/Measurements: Animals were observed daily for mortality and clinical signs
of toxicity. Body weights were measured prior to treatment and at weekly intervals.
Clinjcal chemistry and hematclogy analyses were carried out on blood samples obtained
by orbital sinus puncture from surviving animals in the main study at the end of the
treatment period. At termination of treatment, surviving control and treated animals were
killed and examined macroscopically. Sections from major organs and tissues were fixed
on slides and subjected to microscopic examination. Complete necropsy and
histopathology were performed on all animals which died or were sacrificed in moribund
condition prior to study termination unless prevented by advanced autolysis or
cannibalism Blood samples were collected from the orbital sinus of animals from the
satellite groups during treatment days 7-8 and 90-91 for measurement of plasma valsartan
levels.

Results: Average achieved doses ranged from 95%-108% of intended daily doses.

Achleved Doses in Mice

~Sex . .Intended Daﬂf,Dooe (mg!ks) .
~ )" 60 t‘r j é&‘ 2 5—-’.‘ .600 .
Achieved Daily Dase M 57 192 613
(mg/kg) F 63 200 646
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Mortality: One high dose male died on Day 57 of treatment. One low dose male, 3 high
dose males and one high dose female died under anesthesia before terminral blood
sampling.

Clinical Signs: Clinical signs of toxicity, which included lethargy, piloerection, micturition
and hunched back, were confined to a single high dose male, with first onset 2 days before
the animal died (Day 57).

Other Treatment-Related Effects: Body weight did not significantly differ from control
throughout the treatment period. Food consumption: was slightly lower than control
(statistically different from control at weeks 11-13) with all valsartan dose levels in females
but food consumption in males did not significantly differ from control. Hematologic
parameters (RBC counts, hematocrit, hemoglobin) were significantly lower in mid and
high dose males; females were unaffected by valsartan treatment. Increases in blood urea
and creatinine above control levels were seen in males from all valsartan-treated groups.
In, females, blood urea levels were lower than control; however, effects on serum
creatinine were mixed. A dose-related increase in relative kidney weight was noted in
males but relative kidney weight in treated females was generally lower than control (not
dose-related).

Gross and Microscopic Pathology: There were no treatment-related macroscopic findings.
Microscopic examination showed higher tha. control incidence of hepatocellular
hypertrophy in treated males; the efiect was noted in all high dose males and to a lesser
frequency in low and mid dose treated groups. Higher than control incidence of hepatic
necrosis was noted in mid and high dose males and females. Atrophy of the thymic cortex
was limited to high dose females.
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Valsaretan Ass cxated Fmdmgs in M:ce

Mnsumment e 8
. T ; -t,,:
fr—— Col L

Body Weight Wk-1 M 26.1 +13 +0.7 +15
(gm) ¥ 238 -37 +0.6 22
Wk5 M 36.7 +13 0.6 +0.8

F 26.4 -14 +1.4 9

Wk 10 M 434 +0.2 08 -1.5

F 284 02 +0.8 0.6

Wk 13 M 45.5 +2.4 -1.0 -39

F 30.0 04 0.0 +0.3

Food Consumption® M 376 +89 +3.0 +13.2
{gm/rat/week) F 53.7 -19.1* -31.4* -19.8*

b

RBC Count M 10.7 0.8 -2 <12.2*
(X 10%/ul) F 9.6 +10.0 +9.9 -0.3
Hematocrit M 50.2 -38 -7.6* -9.2*
{%) F 45.6 +11.2* +5.7 -0.7
Hemoglobin M 9.7 -3.6* -8.6* -12.1*
(mmol/1} F 8.9 +11.3* +6.9 -19
Blood Urea M 7.2 +40.0* +54.1* +135*
{mmol/1} F 119 453 -54.2* -10.8
Creatinine M 25.3 +21.4* +32.7 +31.3*
(umol /1) F 25.5 -14.9* +1.3 +11.2
Absolute Kidney Wt. M 582 +0.5 +3.1 +11.1
(mg) F 453 -10.8 95 6.4
Relative Kidney Wt M 129 +11.7 +14.0 +25.6*
(mg/gm) F 16.4 -14.0 -89 9.8

* Values represent average % differences from cor.-rol for Weeks 11-13.

made during Week 14. * Significant difference from control (p<0.05).

Mncroscoplc Pathology in Mice

 Values derived from measurements

Pathologic Finding - | i ;mﬁg‘.lnddeme‘ e e
|40 Control):{ - ‘60imgrsg * |- 200 mg kg 6001:15/1(3
Hepatic Hypertrophy M 1/5 3/5 2/5 5/5
Hepatic Necrosis M 0/5 0/5 2/5 1/5
F 0/5 0/5 3/5 3/5
Thymic Cortex F 0/5 0/5 0/5 2/5
Atrophy

* No occurence of hepatic hypertrophy in females or thymic cortex atrophy in males in
control and treated groups.
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Valsartan Plasma Levels: Plasma concentrati~ns of valsartan were determined for the low
and high dose groups (60 and 600 mg/kg/day) during weeks 2 and 13 of treatment.
Valsartan was detected in the plasma in only one male mouse (1.82 umol/L at the end of
the 13th week) dosed at 60 mg/kg/day. In the other 47 males and 48 females of this
group, valsartan levels were below the limit of detection (< 0.05 umc!,’L). In mice treated
with 600 mg/kg/day, 7/24 male mice and 10/24 female mice showed detectable levels
(mean of 0.73 and 1.18 umol/], respectively) of valsartan at the end of the first week of
treatment. After 13 weeks of treatment, 8/24 male mice and 1/24 female mice showed
detectable levels of valsartan (mean of 0.49 and 3.17 umol/], respectively}). AUC values
could not be determined from the limited number of plasma level values.

24-Monch Carci icitv Siudy in Mi

Study Facility: Ciba-Geigy Ltd., Stein, Switzerland
Study No.: 926006
Study Dates: Initiation of treatment = 7/13/92
Termination of treatment and necropsy=7/11/94 to 7/18/94
GLP Cempliance: Statement indicates that this study was conducted in compliance with
GLP regulations.

Animals: Tif: MAGS (SPF), hybrids of NIH X MAG (M=22.2-30.9 gm; F=20.6-27.9 gm at
1 week prior to the initiation of treatment).

Drug Administration: Valsartan {Batch # 800292) was administered orally in the diet
admixed with pelleted food and provided ad libitum; control animals received pelleted
food without the test article. Diets were prepared at about monthly intervals. Diets were
analyzed for test article stability and homogeneity periodically (12 times) during the study.

Dose Levels: 0, 10, 40 and 160 mg/kg/day
Animal Allocation

#/Sex/Group : Ci2 i Bvaluation Parameters - . -
Control Treatment | Survival | Carcinogenic | Hematology Blood Blood Drug
. i|. Potential Chemistry Levels
50 50 X X X (24 Mo )
10 10 X X ‘
10 16 X X
5 15 X {6 Mo.)
5 15 X (12 Mo.)
5 15 X (18 Mo.)
5 5 I X Spares Spares Spares

* Blood was obtained from 5/sex/control group and 15/<ex/treater, groups prior to terminal sacrifice for blood
drug level determination.
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Observations/Measurements: Animals were observad once to twice daily for mortality and
clinical signs of toxicity. Body weights were measured prior to initiation of treatment, at
weekly intervals for the first 3 months and monthly thereafter. Food consumption was
measured weekly for the first 3 months and monthly thereafter. Hematologic and clinical
chemistry analyses were carried out ir. blood obtained by orbital sinus puncture in 10
mice/sex/dose group during weeks 26, 53, 78 and 105. Blood samples were also obtainad
by the same technique from mice in the satellite test group for determination of blood drug
levels during weeks 26, 53, 78 and 105. At the end of the treatment period, the surviving
control and treated animals allocated for carcinogenicity evaluation were bled under ether
anesthesia and subjected to macroscopic examination and the major organs weighed.
Sections of major tissues and organs were fixed on slides and examined microscopically
for histopathology.Complete necropsy and histopathology were performed on all animals
allocated for carcinogenicity evaluation which died or were sacrificed in moribund
condition prior to study termination unless prevented by advanced autolysis or
cannibalism The statistical method of Peto et. al. (IARC Monograph, Supplement 2, 1980)
was used to analyze histopathology data for significance of neoplastic findings.

Results:
Achieved Doses: Average achieved doses ranged between 98% to 102% of the intended
daily doses.

Achieved Doses in Mice
Sex Intended Daity Dose (mg/kg)
L e |0 el 80 s 160
Achieved Daily Dose* M 10.12 39.99 162.8
(mg/kg) F 9.82 39.39 161.3

* Value corrected for amount of test article recovered by analysis of diet.

Animal Survival: Treatment had no effect on the survival of male and female mice to
terminal necropsy.

Animal Survival*
Dose Group - iSurvivingthermlﬁal NWN?P’Y'.
‘mg/kg/day) ‘ '
(mg/kg/day Males - | - . .Remales
Control (] 27 %
Valsartan  (10) 32 o
(40) 30 25
(160} 27 34

* Based on initial 55/sex/group
Body Weight: Mean body weights for treated males were similar to those of the control
group throughout the study. Body weights and body weight gains in mid and high dose
fernales were slightly lower than control by the end of the first 13 weeks and continued
through to study termination. Body weight gains among low dose females were slightly
lower than control over the second year of the study.
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£ 4 ANIMAL
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Body Weight Curves for Male and Female Mice
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Body Weights in Mice

e e T rET

=, vam"’“ v
T AN PR i
H a3 R oy ._\" -

56.3

Valsartan (10) 271 47.3 56.1 49.8
(40) 26.8 47.1 56.3 50.3

(160) 27.1 46.1 55.6 49.6

s Gl Femalds’, . 4], . Femnales v
‘;'1‘.{' '}‘;ﬁwukSI ;_,"-.“:‘;é "#. we.elk 104 .'

Control [(1)] 234 374 52.9 50.3

4, -

Valsartan {10) 233 37a 51.6 475
(40) 23.4 36.1 49.7 (-6.0%)* 45.5 (-9.5%)
(160) 23.4 36.3 50.6 (-4.4%)* 46.2 (-8.2%)

* Significantly different from control (p<0.01)

Body Weizht Gain in Female Mice

Treatment Interval | * nod"y‘-wﬁgmcaﬁ.;é:i{f(s{ dﬂfﬂmmﬁmw N
0 (Control) | 10 mg/kg/d.|: 40 mg/kg/d -|: 160mg/kg/d
Week -1to0 13 13,99 13.76 (-1.6%) 12.76 (-8.8%) 12.85 (-8.2%)
Week -1 to 51 29.53 2830 (42%) | 2637(107%) | 27.12(8.2%)
Week -1 to 104 26.98 2425 (:102%) | 2219 (178%) | 2273 (15.8%)

Food Consumption: Food consumption in valsartan-treated male and female groups was
comparable to that of control.

Hematology: Reductions from control of up to 5% were noted in hematologic parameters
(RBC counts, hematocrit and hemoglcbin) among high dose treated males and females.

Blood Chemistry: Blood chemistry values were generally similar for treated and conircl
mice. Isclated increases above control blood urea and creatinine levels were noted among
high dose males and females; but no consistent increases were seen throughout the study.

Organ Weights: Organ weight measurements revealed similar absolute and relative organ
weights between treated and control groups.

Gross Pathology: Macroscopic examination revealed slightly higher than control incidences
of lung nodules and kidney cysts in mid and high dose male mice and increased incidence
of enlarged mesenteric lymph nodes in mid and high dose female mice.
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Macroscopic Findings in Mice
Macroscopic Finding - <%} Sex wl ‘=lnddmce,#Anmmhmﬂtlmon
T SR LR i g v ety ..
. . S KT TR ;4 L’M B, 3 '160 ksld M

e Nion hhg : mg/
Lung Nodule M 19
Kidney Cyst M 18 16 20 24
Enlarged Mesenteric Lymph F 9 ] 11 15
Node

Histopatholegy: Neoplastic Lesions

Sponsor’s analysis revealed no significant differences between valsartan-treated groups
and control ir the number of tumors/animal or in the number of tumor-bearing animals
(Summary of Primary Tumors Located in Appendix II).

Tumor Data*
Meusvrement - “Sex RENSNES -'...'"--f@&uhmtcmp'(mglkg/diyﬁs
: BN EET: EYCERNEN RN e =

7] Oleamtroh -] 100 ] Tso W 200

No. Tumors/Animal M 2.19 204 211 2.05
F 1.74 1.68 1.48 1.72

No. Tumor-Bearing M 56 54 53 57
Animals F 58 62 54 58

* Results based on 69-70M and 68-70F / group examined.

The sponsor’s analysis showed that the pooled incidence of mammary gland tumors was
significantly increased (Jonckheere's trend test; p=0.0288) in high dose females.

Mammary Giand Tumors
Mammary Tumor © ncldence, #Femaled withTumors >~
Omy/kg/d | 10ig/ki/a | 0mg/kg/d. | 160 mg/kg/d
| =70 | @=€9) ] {nm9) |77 (n=68) -
Initial Carcinoma 0 0 0 1
Carcinoma 2 0 0 1
Adenoacanthoma 2 2 3 6
TOTAL 4 2 3 8(11.8%)
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The sponsor’s historical incidence of mammary gland neoplasias in untreated females,
derived from 11 studies of 24 months duration, is as follows:

Sponsor sl-hstoncal Control lnmdence of Mammary Gland Tumors

Range (Single Study)
Low 1/60 1.7%
High 10 /80 12.5%
Total {Combined Studies) 44/717 6.1%

Adenomas of the caecum were detected in 3/69 high dose males vs 0/70 in the control
group. This finding was coincident with a decrease in the number of caecum carcinomas
(4/70 in controls vs 0/69 in high dose male group). When the total (adenoma plus
carcinoma) incidence for high dose treatment is compared to control, no treatment-related
tumorigenic effect on the caecum is evident.

The sponsor’s analysis showed the occurrence of hepatoblastoma to be significantly
increased (Jonckheere’s trend test; p=0.0435) above control in high dose males (1, 0, 0, 3
for C, LD, MD and HD, respectiveiy); however, the incidence of animals bearing any
malignant primary tumor of the liver (20 in control vs 17 in high dose male group) and of
animals with any benign or malignant primary tumor of the liver (38 tumors in control
vs 24 in high dose group) presented no evidence ot a treatment-related increased incidence
of liver neoplasia.

The sponsor’s analysis showed a significantly (Jonckheere’s trend test; P=0.0256) increased
incidence of adenomas of the Harderian glands in high dose females; however, the
incidence seen in high dose females fell within the sponsor’s historical control range.

Hardenan Gland Hnstopathology in Female Mlce
‘ 7

Tumor Type - j LT
ISR N '--Om- s A0 oo D ] i 260
3 i (neP0) o] ne69) L (13569) =l -~ (n=68)
Adenoma 4 1 3 7
(5.7%) (1.4%) (4.3%) {10.3%)
Historical Control
Range (Single Study)
Low 1/59(1.7%)
High 14/85 {16.5%)
Total (Combined Studies) 60/713 (8.4%)

The occurrence of secondary (systemic) infiltration of malignant lymphoma was increased
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The occurrence of secondary (systemic) infiltration of malignant lymphoma was increased
above control in various organs (mesenteric and axillary lymph nodes, lung, liver, salivary
glands, kidney and urinary bladder) and decreased in other organs (skeletal muscle, heart,
aorta and small intestine) of treated males and females compared to control. Malignant
lymphomas are systemic neoplasias infiltrating a variable pattern of organs. The sponsor
states that the severity of the disease is unrelated to the rumber and/or distribution of
secondary infiltrated organs. Also, no treatment-related increase in the primary tumor,
malignant lymphoma of the lymphoreticular tissue, was observed and, therefore, no
toxicologic relevance was ascribed to these secondary infiltrations.

FDA /CDER statistical analysis revealed that none of the tested tumor types showed a
statistically significant positive trend or an increase in the incidence in the treated groups
when compared with the control group (Statistical Review and Evaluation, Appendix III).

Histopathology: Non-Neoplastic Lesions

Valsartan treatment was associated with a higher than control incidence (0,1, 1, 3 for C,
LD, MD and HD, respectively) of focal, acute hemorrhage of the gastric mucosa in male
mice. In one high dose animal, the hemorrhage was coincident with a gastric uicer.

The incidence of hyperplasia of the urinary bladder epithelium was higher in high dose
males (11/68) than in control males (6/70). In the majority of the mice affected (controt or
treated), the hyperplasia was associated with inflammatory processes in the urinary
bladder and, in the absence of primary tumors of the urinary bladder of treated males, was
considered to have no toxicological relevance

Microscopic examination of the kidneys did not validate the higher than control incidence
of kidney cysts that was detected during gross examination. The microscopic incidence of
renal cysts noted in valsartan-treated groups was similar to that seen in control groups
(male incidence=32, 24, 26, 31; female incidence=3, 0, 6, 1 for C, LD, MD and HD,
respectively).

Valsartan Blood Levels

Except in a few mice, valsartan was not detected in the plasma at the lowest dose level (10
mg/kg/day). Plasma concentrations of valsartan increased with increasing doses of 40 and
160 mg/kg/day. There were no striking differences between plasma valsartan
concentrations of male and female mice.
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40 0.04 013 0.25 0.07
160 0.39 0.42 0.37 0.3%
Eemales i0 ND 0.10 ND ND
40 0.02 0.16 0.14 0.13
160 0.44 0.76 0.49 0.68

* Values represent the mean from 15/sex/group/sampling week (5/sex/group/sample wk
at each of 3 sample periods, 10AM, 8PM and at 2PM).
ND= Not detected; below detection limit (0.01 umol/L)
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SUMMALK / AND EVALUATION

The Rat Study

Dose selection for theratca  genicity study was based on a 3-month dose rangefinding
dietary study in which 3 d¢  levels (60, 200 and 600 mg/kg/day) of valsartan were
evaluated. Dose levels of 200 and 600 mg valsartan/kg/day, respectively, caused lower
than control mean body weights in females ( approx 9% and 10% lower during weeks 5
to 13 of treatment) and in males (approx 9% lower at week 13 of treatment), lower than
control mean values for hematologic parameters (5.5% and 16.3% lower for RBC counts,
5.9% and 12.6% lower for hematocrit and 6.9 and 13.7% lower for hemoglobin) in males
and females and higher than control mean values for blood urea (167% and 277% higher)
and serum creatinine (23% and 41% higher) in males. The 60 mg/kg/day dose of
valsartan caused small to negligible effects on these parameters. Relative liver weights in
high dose males and females were lower than control. Relative adrenal weight in high
dose males was significantly higher than control. The sponsor regarded the reduction
from control body weight, decreased hematologic parameters, elevations of blood urea and
serum creatinine and increased incidence of renal lesions seen with the 600 mg/kg/day
dose as effects not compatible with long term animal survival. Although these effects were
observed to a lesser degree with the 200 mg/kg/day dose level, the sponsor regarded this
dose as a maximally tolerated dose and an appropriate high dose for the carcinogenicity
study. Although the sponsor did not seek concurrerce from the division prior to the
initiation of the carcinogenicity study, the criteria used (effect on body weight, renal
lesions) for selection of the high dose are reasonable and are consistent with current ICH
Guidelines on High Dose Selection for Carcinogenicity Studies.

In the 24-month rat carcinogenicity study, dietary administration of vaisartan at dose levels
up to 200 mg/kg/day elicited no clinical signs of toxicity and did rot adversely affect
survival. The average achieved doses of valsartan were within 96% - 97% of the intended
daily doses. Mean plasma concentrations and AUC values of the parent drug increased
with increased dose in both males and females. Mean body weight values in high dose
males were approximately 12%-14.6% lower than control values throughout most of the
study (a reduction from control body weight was also seen in males at the same dose at
the end of 13 weeks in the dose-rangefinding study). Lower than control hematologic
parameters were noted in males and females receiving 50 and 200 mg valsartan/kg/day.
This effect, common to ACE inhibitors and angiotensin II antagonists, is the result of
reductions in plasma erythropoietin presumably due to the decreased influence of
angiotensin II on the kidney. High do.2 males showed higher than control serum urea and
creatinine concentrations. Gross examination revealed higher than control incidences of
renal cysts in high dose males and females. Microscopic examination showed higher than
control incidences of renal cysts, lymphocytic infiltration and chronic progressive
nephropathy in high dose males and females. The treatment-related effects on body
weight, blood chemistry and renal histology in high dose animals supports the sponsor’s
choice of 200 mg/kg/day as the high dose based on a maximally tolerated dose.
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The sponsor’s overall analysis of animals with benign, primary malignant and metastatic
tumors did not reveal a valsartan-related increase of neoplasias. Analysis of the tumor
data by FDA/CDER statisticians, likewise, showed no treatment-related increases of
neoplasias

The Mouse Study

Dose selection for the mouse carcinogenicity study was based on a 3-month dose
rangefinding dietary study in which 3 dose levels (60, 200 and 600 mg/kg/day) were
evaluated. Doses of 60 to 600 mg/kg/day had no effect on body weight. Doses of 200 and
600 mg/kg/day reduced hematologic parameters (RBC counts, hematocrit and
hemoglobin) from control levels. Blood urea and serum creatinine were elevated abo-e
control in all male dose groups. Relative kidney weight was higher than control in high
dose males. Doses of 200 and 600 mg/kg/day were associated with higher than control
incidence of hepatic hypertrophy (males only) and hepatic necrosis (males and females).
Higher than control incidence of atrophy of the thymic cortex was noted in females treated
with 600 mg valsartan/kg/day. Based on the hepatocellular necrosis, elevations of blood
urea and serum creatinine and reduced hematologic parameters, the dose of 200 mg
valsartan/kg/day was regarded by the sponsor to have exceeded a maximally tolerated
dose (MTD). Therefore, the sponsor selected 160 mg valsartan/kg/day as an appropriate
high dose for the 2-year carcinogenicity study in mice. (The sponsor did not seek
concurrence from division prior to initiating the 2-year study.) This dose is approximately
50X the maximum recommended clinical dose on a body-weight basis.

In the 24 month mouse carcinogenicity study, die*~+v administration of valsartan dose
levels up to 160 mg/kg/day elicited no clinical - of to> -ity and did not adversely
affect survival. The average achieved valsarta ._ses were within 98%-102% of the
intended daily doses. Plasma concentrations of parent drug increased dose-dependently
with 40 and 160 mg/kg/day; valsartan was detected in the plasma in only a few mice at
the lowest dose level (10 ing/kg/day). Mean body weights and body weight gains in mid
and high dose females were lower (4.4% and 9.5%, respectively, for body weight and
15.8% and17.8%, respectively, for weight gain) than control, particularly during the
second year of treatment. Valsartan treatment had nc adverse effects on food
consumption, hematology, blood chemistry or organ weights.

The sponsor’s analysis showed no significant differences between valsartan-treated and
control groups in the number of tumors/animal or in the number of tumor-bearing
animals. Slightly higher than control incidences of adenoma of the caecum (HD males)
and Harderian glands (HD females) were considered to be unrelated to valsartan
treatment based on sponsor’s historical control incidence or analysis under pooled
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mammary gland neoplasias. In addition, no significant increase above control incidence
for mammary gland tumors was noted when the tumor types were analyzed separately.
Analysis of the tumor data by the FDA/CDER statistical reviewer revealed no evidence
of tumorigenicity by valsartan at dietary levels up to 160 mg/kg/day.

LABELING

Under PRECAUTIONS, Carcinogenesis, Mutagenesis, Impairement of Fertility, the sponsor’s
proposed carcinogenesis statement reads as follows:

“ There was no evidence of carcinogenicity when TRADENAME was administered orally
to mice and rats for 2 years at doses up to 160 and 200 mg/kg/day, respectively. These
doses in mice and rats, respectively, are 70 and 87 times the maximum recommended
human dose baseci on mg/kg or 6 and 14 times based on mg/m?. These calculations
assumed an oral dose of 160 mg/day for a 70-kg patient.”

That text should be revised to read as follows:

“There was no evidence of carcinogenicity when valsartan was administered in the diet
to mice and rats for up to 2 years at doses up to 160 and 200 mg/kg/day, respectively.
These doses in mice and rats, respectively, are 70 and 87 times the maximum
recommended human dose (MRHD) on a mg/kg basis or about 6 and 14 times the
MRHD on a mg/m? basis. (Calculations assume an oral dose of 160 mg/day and a 70-kg

patient.)”
Anthony G. Proakis, Ph.D.
Pharmacologist
Original NDA #20,665
HFD-110

HFD-110/CSO
HFD-110/ AProakis
HFD-110/GJagadee h
HFD-345/EButler
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Test No.: 926007
Test Article: CGF 48933

SUMMARY OF PRIMARY TUMOURS IN FEMALRS

Removal code : all Observation period : all

Selected experimental group(s): allr

Selected animals: all*

Selected findings : a11"

Group 1 2 3 4

Exposure : mg/kg 0 10 " 50 200
Animals initially in study 70 " 70 70 70

Treatnent ended in
ocbsarvation period,

selected 70 70 70 70

: macroscopically 70 70 70 70
Examined microscopicallyr

s1 39 42 £1 43

ns 11 4 6 9

™ 10 14 13 8

60

Total €0 6 60

* omment:

E.cept animals of experimeatal group IIT (10 animmls/sex/group) which
vere not requested for microscopical examination according to the
study protocol. NotC: Supaainual & UL vefers 4o satellite

toxuokinetic animals (19/sey] mop) vsed Jor blood d vl detuminations,

Abbreviations used in thol tables

81, Ss2.... scheduled sacrifice(s)
us moribund sacrifice

b 41} found dsad

AD accidental death

264
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Test No.: 926007
Test Article: CGP 48933
SUNNARY OF PRINARY TUMDURS IN FEMALRS
@roup 1 2 3 4
Exposure : m, /kg (¢] 10 S0 200
Animals initially in study 70 70 70 70
Examined microscopically 60 60 60 60
PRIENARY SITE UNCERTAIN
SARCOMA, NOT OTHERWISE SPECIFIED
FD 1 4] ] o)
Total 1 0 0 0
MALYGNANT MESOTHELIOMA
S1 | 0 0 1 0
Total 0 (o} 1 0
'HISTIOCYTIC SARCOMA
FD 1 0 1 0
- Total 1 0 1 L]
SKIN
KERATOACANTHOMA
81 (4] 4] 1 0
Total 0 ) 1 o
SQUAMOUS CELL CARCINOMA
FD 0 0 1 0
Total o] 0 1 0
SUBCUTANEOUS TISSIE
SARCOMA, NOT OTHERWISE SPECIFIED
FD 1 (o] 0 0
Total 1 4] 0 (]
FIBROMA
Sl 3 2 1 4]
MS 1 0 (4] 0
Total 4 2 1 4]
FIBROSARCOMA
MS 1l 1 [+] 0
Total b § 1 0 4]
HALIGNANT FIBROUS RISTIOCYTUMA
S1 (+) 1 o 0
Total o 1 (v] o]
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ST Test No.: 926007
‘. Test Article: Cap 48933
l! . -
_,_{'-f-'} : SUMMARY OF PRINARY TUMOURE YM FEMALES
et Group 1 2 3 4
o Exposure : mg/kg o 10 50 200
o f Animals initially in study 70 70 70 70
; Exanined microscopically (1] 60 60 60
I SURCUTANROUS TISSUE (comtirmmd)
-if: . )
LIPOA
S1 0 0 ] 1
_ MS ] ) 0 1
e Total 0 0 0 2
e NALIGNANT NEURIFOMA
s1 1 ] ) (¢
T Total 1 0 0 o
Ve MAMMARY GLAND
FE CARCINOMA, INITIAL
- 51 5 3 3 2
e Total 5 3 3 2
- s1 4 1 5 5
- NS 1 o 0 1
i FD 2 1 1 3
. Total 7 2 6 9
. ADENOMA
. s1 3 1 1 2
- FD 1 1 1 0
- Total 4 2 2 2
R PIBROSARCOMA
Y s1 0 o 0 1
~ Total 4] 0 0 b §
AT
s1 1 0 1 1
_ Total 1 0 1 1
» FIBRORDENONA
am s1 9 17 12 7
y NS 7 2 5 8
20 FD 4 5 2 2
s o Total 20 24 19 17
;o
N 266
- jf?j‘?
#""*-“l' )n
L rweE o
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Tagt No.: 225007
Test Article: CaP 48933
SUSMARY OF PRINARY TUNOURS TR FREHMALRS
Group 1 2 3 4
Exposure : ing/kg c 10 20 200
Animaiz initially in study 70 70 70 70
Examined microscopically 60 €0 €0 80
LYMPRORETICULAR TIZSIR
BHRALIGNANT LYMPERMA
¥D o) 0 0 i
Total 0 s} 0 1
HEAEEATOPOIETIC TisSaR®
HYRLOIYD LEURARNKIA
81 0 C o] 1
FD 0 0 C 1
Total ° o 1] 2
HESENTERIC LYNPH NOD2
EAEMANGIONA
81 2 0 & ¢
Total 2 0 4 o
ANGIOSARCOMA
51 0 o Q 1
Total i ) 0 1
SXELETAL EUSTLE
RHABDOMYOSARCOMA
=1 1 4] 0 Ls)
Total 1 0 n 0
SALIVARY GLAND
CARCINOKA
FD o 0 1 C
Total 0 0 1 2
LIYER
BENIGN BEEPATOMA
81 0 4] 2 0
Totsl 0 4] 2 0



24-N0ONTY CARCINOGENICITY STUDY TH RS 268
Tazl No.: 9326007
Test Article: CGP 48933

EEHARY CF PRINARY TUMOURS IN FENALRS

Group | 2 3 4
Bxpoumrn t ng/kg 0 10 50 200
Aninnls initiauy in ntudy 70 70 T0 70
Examined microscopic=ally 60 60 60 60

LIYER (contivumd)

HEZATOCELLULAR CARCINOKA

81 (\ 1 0 o
Total o 1 o o
VASTHA
SQUAMOUS CELL CARCIWOMA, INITIAL
si 0 0 1 o
Total (4] 0 1 (4]
LEIONYOMA
s1 1 0 0 0
Total . v (4] o]
UTRRUS
CARCINOMA
s1 0 1 o 0
Total o 1 o 0
LEIOMYOSARCOMA
Ms - 1 0 0 0
Total 1 0 0 0
OVARY
‘PUBUL.AR ADENCMA
81 0 1 1 0
MsS 0 0 1 o
D 0 C o i
Total 0 1 2 1
CYSTADENOIA
s1 0 1 0 0
Total b} /] (4]
BENIGN GRANULOSA/THRCA CRLL TIMXE
81 [ i 2 2
MS 1 o 0 o
FD 0 o o 1
Total 1 1 2 3
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24~-TORTH CARCINGGENICTIY STUUY IN RATS 265
Test No.t@ 286007
Test Article: cGP 48933
SUNNARY OF PRIMARY TUNODURS IN YEMNALYXS
Group 1 2 3 4
Exposure : #/kg (4] 10 50 200
Animals initially in atudy 70 70 70 70
Bxamined microscopically €0 60 6C 60
ADENOHYPOPHYSIS
ADERCMA
S1 18 14 15 15
NS 3 4] 1 3
FL 2 -3 L 2
Total 20 ‘19 21 20
ADRENAL CORTEX
ADENOMA
81 3 1 9 4
NS i ¢ 0 0
Total 4 i 9 4
ADRENAL MBDULLA
BENIGN HEDULLARY TUMXR
Sl 0 9 1 ) |
FD 1 0 1 o)
‘Total 1 0 2 1
MALIGNANT HENDULLARY TUMDUR
81 0 0 0 b §
Total o 0 0 1
TEYRO.D GLAND
CARCINONA
81 (4] Q 2 1l
Tntal 0 0 2 |
ADEZNOMA
s1 0 2 v 1
MS o 0 0 1
Total 0 2 9 a
C=-CELL ADEROMA
81 3 2 2 2
HS 1 0 0 i
D 1 1 1l 0
Total 5 3 3 3
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24-E0NTE CAMCINOGERICITY STUDY IN M3 267
Test No.: 926007
Test Article: CGP 48933
OF PRINARY TUNDUES IN YFEWALEE
Group T . 2 3 4
Exposure mg/kq 0 10 56 200
Animals 1n1t1311y in ntudy 70 70 70 70
Exarined microscopically &0 60 €0 60
TEYNUS
SQUAMOUS CELL CARCINOMA .
FD 9 i 0 (v}
Total 0 1 o] 0
BENIGN TRYNOMA
51 1 0 0 1l
Total 1 0 0 1
TEYMIC LYWrAOMA
FD o) o] 1 4]
Total 0 0 1 s
PANCPEATIC ISLET
CARCINOMA
51 i 0 +] 0
Total 1 -0 0 0
ADENOMA
S1 3 1 1 1
D 1 i 4] 0
Total 4 2 1 1
CEREBRAL MENINGES
BENIGN GRINULAR CELL TUMOUR
s1 1l c 1 4]
Total 1 o] 1 0
BRAIN
MALIGNANT ASTROCYTIC GLIOMA
=3 | o) 1 D 0
Total 0 1 0 1]
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2U-MOTE CARCINOGENICITY DY IFK NAYS 268
Test No.: 92£007
Test Article: CGF 48933
SGHNARY OF PRINARY TUMDURS IN FENALES
Group 1 2 3 4
Bxpoaure ] up/kg 0 10 S0 200
Animaln initiany in study 70 70 70 70
Examined microscopically 60 60 60 60
PERITONEUN
LIPOMA
Ms 1 0 0 0
Total 1 0 0 o
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24~J0TR CARCINOCUENICITY STUDY IN RATC
Test No.: 926007
Test Article: CGF 48933

269

Sammsry tablex of twur occurrencs
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24-NONTH CARCINCUGRKICITY STODY IN RATS 270
Tast No.: 926007
Tast Article: CGP 48933

GERERAL OCCURRENCE OF PRINARY TUNOURS IN MALRS
Ramoval code : all Observation period : all

Selected experimental group(s): alls
Selected animals: all=»

Selected findinga : all

Group : 1 2 3 4
Exposure : mo/kg 0 10 50 200
Animals initially in study 70 70 70 70

Treatwent ended in
oheervation period,

salacted 70 70 7C 70
ned macroscepically 70 70 70 70
Exanined microscopically*

s1 33 33 32 2
AD ¢ [ 1 2
us 9 13 10 4
FD 18 24 17 22

Tutal 60

60 60 60

* Comment:

Bxcept animals of experimental ¢roup IIT (10 animls/sex/group) which
wers not requested for alcroscopical examination according to the
study protecol. :

Abbreviations used in pathoiogy tables

81, 83.... scheduled sacrifice(s)
NS moribund sacrifice

Fy found dagd

AD accidantal Zeath

2-.3.-&-8---It..’ﬂ."ﬂ.‘.‘ﬂ.lt.c.---I-B-II--ﬂ.'ﬂtﬂzza‘-ﬂ8...".!.8
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24-NONTH CARCINOGENICITY STIDY IN RATS 273
Test No.: 926007
Test Article: CGP 48933
GENERAL OCCURRENCZ OF FRIHARY TUNMDURE IM MALKS
Group 1 2 3 4
Bxposure : mg/kyg +] 10 50 200
Animals initially in study 76 70 70 70
Examined microscopically 60 60 60 60
NUMBER OF MALES WITH ONE TR
sSL 10 8 14 11
hD 0 0 o 3
MS 6 7 & 2
FD 7 6 5 s
Total 23 21 24 1¢
NUMBER OF EALES WITH TWO TOMOURS
s1 9 -] 3 9
AD o 0 0 1
MS 3 4 & i
¥D & 3 3 8
Tetal is 16 i0 19
NUNMBER OF MALES WITH THREE TUMNRS
51 5 ] 5 3
AD o - 0 1 15
MS 0 1 1 1l
FD 2 1 2 c
Total 7 11 9 4
NUMBEER OF MALES WITH FOUR TURINRS
S1 4 0 1 0
FD 1 0 0 0
Total 5 G 1 ]
RUMBER OF MALES WITH FIVE TUKARS
81 1 0 2 0
Total 1 o 2 o
NUMBER OF HALIES WITH SIX TUMOURS
sl <] o 0 1
Ms 0 1 o 0
Total o p | 0 1
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<4-5DNTH CARCINOGRENICITY STUDY I RATE 272
Test ¥o.: 926007
Test Article: CUP 48933
GTHEEAL OCCURRENCE OF PRINARY TUNMOURS IR HXLES
Group 1 2 3 4
Expasure t mg/kg ° io 50 200
Animalr initially in study 79 7o 70 70
Examined microscopically 60 69 60 60
NUMBER OF MALES WITE SRVEN TUEURS
S1 o} o 9 1
Total 0 0 0 1
RUEBEE OF TUMOURBEARING MALES -
S1 29 26 25 25
AD 0 0 1 3
MS 9 13 10 4
FD 14 10 10 13
Total 52 49 46 44
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24-M0FTHE CARCIWOGENICITY STUDY IN RATS ' 273
Tes': No.: 826007
rest Article: CGP 48933

GENERAL, OCCURRENCE OF FPRIMARY TUNOURS IN FENALES
Removal coda : all Observation ﬁeriod : all

Selected experimental qmup('l): allx»
Selected auimals: alls
Selected findings : ail

Group . l 2 3 4
Exposure : mg/kg 0 10 50 200
Animals initjaliy in study 70 70 70 70

Treata:nt ended in
observation pericd,

selected 70 70 70 )

Rramined macroscopically 70 70 70 70
Branined microscopically*

' 81 » 42 41 43

11 4 6 9

FD i0 14 13 ]

Total 60 60 60 60

* Comment:
Except anl:ala of expevimental group ITXI (10 animnls/sex/group) which

were not requested for microscopical examination according to the
study protocol.

“w'mmmmmm-—

Abbreviations used in pathology tables

8i, s2.... scheduled sacrifice(s)
NS moribund saccifice

FD found dead

AD accidencal daath

l--a.--.--n-:------u-----s.---z---..--:-&----:—--n---n------'lstt

o



24~-BONTH CARCINOGERICITY SITUDY IN RATS 27¢
Test No.: 92600
Ter. Article: CGP 48933
GEF'ERAL OCCURRENCE OF PRIMARY TUMOURS IN FEMALES
Group 1 2 3 4
Exposure : mg/kg 0 10 50 200
Animais inltially in study 70 70 70 70
Examined micrcscopically 60 50 60 60
NUMBER OF FENALES WITH ONE TR
sl 12 14 16 17
MS 8 3 5 5
FD 2 4 8 <
Total 22 21 29 26
NUMDBER OF FEMALES WITH TWO TUMDURS
81 16 13 14 10
ME 1 0 1l 2
FD 5 4 2 2
Total 22 17 17 13
KUMBER OF FEMALES WITF TEREE TUMURS
51 3 1 6 3
MS 0 0 0 2
FD 1 1 1 1
Total & ] 7 6
NUMBER COF FEKALES WITH FOUR TUMOURS
S 1 2 i 1
MS 2 o 0 o
Total 3 2 1 1
NUNMBER OF TUMOURBEARING FEMALES
81 32 30 a7 a1
MS 11 3 6 9
D 8 9 11 7
Total 51 42 54 {7
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. 24-NONTE CARCINOGENICITY &iJDY IN BRATS
Test No.: 926007
Test Article: CGP 48933

SUMMARY OF PRINARY TUMOUMS IN MALES
Remova! code : all Observation period : all
Selected experimental group(s): ails

Selected animals: alls

Selected findings : all

Group 1l 2 3 4
Exposure : mg/kg 0 10 S0 200
Animals initially in study 70 70 70 70
Treatment ended in
observation period,
sslected 70 70 70 70
_ macroscopically 70 70 70 70
Exzminsd microscopically*
s K x | 33 32 a2
AD 0 0 b | 2
MS 9 13 10 4
D 18 14 i7 a2
Total 60 60 60 6n

* Commernt:

Bxcept animsls of experissntal grup IIT (10 anissls sex/group) which
were not rejJuested for microscopical examination {meo:d.im to the

study protocol. \|ote: é:‘l?‘z' mentad Guvop rs 4o Satelite
mh‘s 10] Say W:’f)l"d 'QY‘ bnlfo ole. d«‘lﬂm:m:“on

4owko kinehe ani

Abbreviations uvaed in pathology tahles

81, 82.... schaduled racrifica(s)
s moribund sacrifice

™ found dead

AD accidantal daath

LT ENEEETEEESBENE 2'------‘--.I-.--R---..---.----S--"--“--------
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24-1GHTE CARCINOGENICITY STODY IN EATS 2%4
Tast No.: 926007
Test Article: CGP 48933

SUNHARY OF PRINARY TUMCURS IN MALES

Group 1 ) 3 4
Exposure : mg/kg 0 19 50 200
Animals initially in study 70 70 70 70
Examined microacopically 60 60 60 60

PRIMARY SITE URCEETAIN
HNALIGNANT REURTNOMA

s1 0 0 0 1
Total 0 0 0 1
SKIN -
KERATOACANTROMA
s1 0 ° 1 2
us o 1 o ¢
Total 4 1 1 2
SQUAMOUS CELL CARCINGMA
MS ° 1 o 0
FD 0 0 0 1
Total 0 1 0 1

FD 0 ] 0 0

Total 0 1 0 0
FIRROMA

s1 L] 5 5 « 3

MS 4 10 5 4

FD 3 1 6 6

Total 12 16 16 13
FIPM 'SARCOMA

S1 l 4] 0 0

MS 2 1 2 0

FD 0 0 h | 0

Total | 1 3 0
BENIGN FIBROUS HISTIOCYTOMA

81 0 0 1 (4]

Total 1] 0 | ]
LIPONMA

S1 2 2 0 1

FD 1 1l 0 (4]

Total 3 3 (4] 1

257



w L

Ao 24~K0KYE CAFCINOUENICITY BFDDY IU RnTS 258%
AT Teat No.: 926007

‘:,"’f“ﬁ& Test Articla: CGP 48933

s ‘
= SMEARY OF PRINMAKY TUMOURE TN MNALRS

PN Group 1 .. 2 3 4
il Bxposure : my/ky N i0 50 200

A Animals initially in study 70 70 70 70

L rxamined microscopically 60 6C 60 6C
s SUBCUTANEOUS TISSUE  (continusd)
S

S ANGIOSARCOMA
i 0 0 0 ]
Tstal 0 [ o 1

lf"‘: N ..:.: V SI

¥
L)
: ]

[
-0
Do
- Y-X-)
o

l,,«‘"ff Total

,;« MALIGNANT - NEURIWOMA

et Total )
R LIPOMA

R S1 0 0 0 2
Lt Total 2 0 0 1
O

s FIBROADENOME

- 51
f AD
'_,..11-; E NS
P FO
A Total

LYMPBORETICULAR TIZWER
EE MALIGHAMT LYMPHONA
L us
IS FD
L Total

&
vt HARMATOPOIETIC TISEUR

MO MO
=000
NOD K-
NNOOO

P
N o
o0&
o000

-

g NYELOID LEUKABXIA

Al ¥D 1 0 o ]
o Total 1 o o o
2ina

]’ﬁn-m B

G

e >
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24-NOWTE CARCYNOGENICITY STTDY IN BAYS 256
Test No.: §26C07
Tast Articla: Cop 48933

Croup 1 2 3 4
Expozgure : mg/kyg (4] 10 50 200
Animals initially in study 70 70 70 70
Exanined microscopically 60 €0 60 60
SPLEEW '
BARMANGIOMA
S1 o 1 1 o
Ms D 1 o o
Total o 2 1 o
HESENTERIC LYMPH NODE
- HREMANGIONA
83, 3 3 2 2
MS 0 2 1 0
Total 3 5 & 2
SKELETAL MNUSCLE
REABDONYOSARCONA
MS 1 0 0 0
Total 1 "0 ] 0
oG
CARCINOMA
FD 0 0 1 o)
Total o 0 1 0
LIVER
CHOLANGIOCARC THOMA
Ns 0 1 0 ©
Total 0 1 0 0
BEZYGN HEPAY . Ma
81 0 2 o o
MS 0 1 o o
Total 0 3 o 0
HEPATOCELLYLAR CARCINOMA
FD 0 1 0 o
Total 0 1 0 0
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24-H0NTE CARCIFOGENICITY ETUDY IN RATS 237
Test No.: 926007
Test Article: CGPF 48933
Group b § 2 3 A
Rxporure : By/kg o 10 50 200
Animals initially in ctudy 70 70 70 70
Examined microscopically 60 $0 60 60
EJOCRIVE PANCREAS
CARCIRONMA
81 h | o] e] o]
Total 1 0 [+] o]
ADEROMA
81 4 3 1 0
FD 0 4] h | 0
Total 4 3 2 0
3¥MALL IRTESTINE
NUCINOUS CARCINOMA
FD 1l 0 (] 7]
Total - o (1] 0
KIDH
CasCINOMA
FD 1l 0 0 L¢]
Total 1 [ +] 0 G
SARCOMA, WOT CTHERWISE SPEIIFIAD
FD ’ 4] 0 0 1
Total 0 ] 0 1
LIPOSARCGMA
¥D ¢ o 1 o]
Total (o} 0 i 0
PROSTATE
81 l l 1 b |
D i 1 ] 0
Total p 2 1l 1
TESTIS
DENIGN INTE2RSTITIAL CELL TR
51 (V] 1 0 2
MS 0 0 1 O
FD 1l 1 [+] i
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24-FONT CARCINOGENICITY STUDY IN RATS

Test No.: 926007
Test Article: CGP 48933

SUMBARY OF PRIFARY TUMDURS IN NALSS

2
10

3
50

4
200

-—— - - & A A T 4 L S D R el S S A s ke

Group 1
BExposure : mg/kg 0
Anisals initially in study 10
Examnined microscopicaiiy 60
TEHTIS (continued)
Total 1
MALIGNANT INTERSTITIAL CELL TUMNOUR
S1 1
AD 0
Total 1
ADENOHYPOPEYSIS
ADENONA
&1 17
AD 0
MS 3
FD 8
Total e
ADRENAY, CORIZX
CARCINCEA
Fr 0
Total 0
ADENOMA
S1 10
¥ 4] 0
FD 0
Total 10
ADRESAL MEDULLA
BERIGN HEDULLARY TUMDUR
S1 4
AD 0
NS 0
FD 1
Total 5
EALIGNANT MEDULLARY TUMOUR
S1 b
Total 1

”0
60

000

[
N O

oC

[« B S IEN |

NOQOowW

W W

70
60

QOO

NN e

[
[~ =]

NW-®

WO OWN

NN

70
60

=0

[ W )

[N )

OO+

N W
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24-NONTH CARCINOGENICITY STUDY IN RATS 259
Test No.: 226007
Test Article: CaQP 48933
SIHNERT OF PRINARY TUMDURE IN NALES
Group 1 2 3 4
Exposure t mg/kg 0 10 50 200
Animals initialily in study 70 70 70 70
Emanined wicroscopieally €0 60 60 6C
THYRCID GLAND
ADENOMA
S1 o] b | 1 1l
Total 0 1 1 b
C-CELL ADRMOMA
S1 L] 3 5 2
AD 0 o 1l 4]
MS 0 3 0 2
FD 1 c 1 1
Total 6 ) 7 5
o
S1 2 i o b
Total 2 ) | 0 1
THYMUS
BENIGN THYMOSA
sS1 0 0 1l 0
) Aol 0 0 1 ©
Total o} 0 2 o
PANCHBATIC ISLET
CARCINCA
S1 i 3 o 0
FD 2 0 1 0
Tctal 3 3 1 1)
ADENOMA
81 3 1 5 O
Ms 0 ) 1 o
FD 1 ] 0 0
Total 4 1 6 0
CEREBRAL KENRINGES
HAPMANGIOKA
81 0 0 L) 1
Total 9 0 0 1
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24-3ONTH CARCYNOGENICITY STUDY IN RATS 230
Test No.: 926007
Test Article: CaP 48933
SUNNARY OF PRINARY TUROURS IN MALES
- Group 1 2 3 4
Exposure @ mgjkg 0 10 50 200
Animals init:lally in study 70 70 70 70
Examinnd microscopically €0 60 60 60
CEARERRAL MENINGES (continuad)
BRERIGH GRANULAR CELL TUMOUR
s1 (o} 2 (1] o)
MS 0 _ 0 1 o
FD 0 1 0 1
Tctal 4] 3 1 1
BRAIN
MIXED GLIOMA
- 81 1 0 4] 0
Total 1 0 o 4]
MALIGNANT ASTROCYTIC CLIOMA
81 1 1 4] 0
FD 1 o o 0
Total ' 1 o] 0
PERITONEM
LIPOMA
81 0 o 0 1l
Total 0 o 0 1
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 Summary of Primary Tumors in Mice



2£4-NONFH CARCINOGENICITY STUDY IN HICE 240
Tast No.: 22600C¢€ -
Test Article: CGP <8935
SUMMARY OF PRIMARY TUMOURS IN MALES
Removal code : all Observation period : all
Selected experimental groupis): all
Selected animals: all
Selected findings : 2ll
Group 1 2 3 4
Evposure : mg/kg 0 10 40 160
Animals initially in study 20 120 120 120
Treatment ended in
observation peried,
gselected 90 120 120 120
Advanced autolysis,
no samples taken 0 1 0 o
No samples taken,
technical rezsor=s c (¥ o M
Autopsy rot requested by
protocol 20 50 50 50
Examined macroscopically 70 69 70 69
Examined microscopically
S4 29 33 33 33
AD 5 3 7 2
S 3 3 o 2
FD 32 30 30 32
Total 70 59 70 69

Abbreviations used in patholoqgy tables

Si, S2.... scheduled sacrifice(s)
MS moribund sacrifice
FD found dend

. AD accidental death

— -1t
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24-MONTH CARCINOGENICITY STUDY IN MICE 241
Test No.: 926006
Tast Ariicle: CGP 48933
SUMMARY OF PRIMARY TUMOURS IN MALKS
Group ' 1 2 3 4
Exposure ! mg/kg 0 10 40 160
Animals initially in study 90 120 120 120
Examined microscoplcally 70 69 70 60
PRIMARY SITE uucamm
SARCOMA, NOT OTHERWISE SPECIFIED
FD 0 0 0O l
Total 0 - 0 0 1
OSTEOGENIC SARCOMA
FD l 0 0 a}
Total 1 0 0 0
SUBCUTANEQUS TISSUE
SEBACEOUS CARCINOMA
MS 1 0 0 0
Total 1 0 0 0
LIPOSARCOMA
sS4 0 o] 1 0
Total 0 M ¢ 1 L]
ANGIOSARCCMAR
FD 0 1 0 (o]
Total 0 1 0 0
LYMPHORETICULAR TIiS3UE
MALIGNANT LYMPHOMA .
S4 13 16 15 20
AD 1 - 0 0 0
FD 3 4 3 3
Twtal 17 20 18 23
HAEMATOPOIETIZ TISSUE
KYELOID LEUKAEMIA
FD 0 1 3 1
Total 0 1 3 1
SPLEEN
ANGIOSARCOMA
FD 1 (o} O 1
Total 1 .n 0 1
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24-HDNTH CARCINOGENICITY STUDY IN MICE

Test No. 926006
Test Article: CGP 46932

SUMMARY OF PRIMARY TUMOURS IN MALES

Group
Exposure : mg/kg

---------------------------------------- A e A -

Animals initially in study
Examined microscopically

SKELETAL MUSCLE
RHABDOMYOSARCOMA
) Fh
Total
LUNG

CARCINOMA
54

MS
FD
Total

ADENOMA
S4

MS
FD
Total

TOCTH, NOS

2ENIGN ODONTOGENIC TUMOUR

sS4
Total

LIVER

BENIGN HEPATOMA
g4
AD
MS
b
Total

HEPATOCELLULAR CAETYNOMA

S4
AD
FD
Totsl
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24-MORTH CARCINOGENICITY STUDY IN MICF 247
Test No.: 926006
Test Article: CGP 489233
SUMMARY OF PRIMARY TUMOURS IN MALES
Sroup 1 2 3 4
Exposure : mg/kg 0 io 40 160
Animals initially in study 90 120 120 i20
Examined microscopically 70 69 70 €9
LIVER ({continued)
HEPATOBLASTOMA
sS4 0 0 o] 1
FD 1l 0 o} 2
Total 1 0 0 3
ANGIOSARCOMA
84 1l 1l 0 o]
FD 1 1 0 2
T.tal 2 2 4] 2
STOMACH
MALIGNANT MAST CELL TUMOUR
¥D o} 0 1 0
Total 0 0 1 0
GLANDULAR STOMACH .
AGENOMA
54 0 1 0 l
Total 0 1 0 i
SMALL INRTESTINE
ADENOMA.
54 0 0 o] 1
Total 0 0 0 1
LARGE INTESTINE
ADENOMA
S4 0 2 0 0
Total 0 2 0 0
CAECUM
ADENCNM.
sS4 0 0 0 2
M5 0 0 0 1
FD 0 0 1 0
Total G 0 1 3
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24-!!0“'!‘!! CARCINCGENICITY STIJD! IN MICE 2a¢
Test No. $¥26006
Test Artic:le. ~GP 48933
SUMMARY OF PRIMARY TUMOURS IN MALES
Group 1 2 3 4
Expoaure : mg/ke 0 10 40 160
Animals initiajly in ctudy 90 120 120 120
Examined microscopically 70 69 70 69
CAECUM (continued)
MUCINOUS CARCINOMA
54 1 2 o] o]
FD 3 3 3 0
Total 4 3 3 0
KIDNEY
ADENOMA
84 1 1 0 1
Total 1 1 0 1
URINARY BLADDER
TRANSITIONIL CELL CAKRCINOMA
AD 1 o o 0
Total 1 0 0 o
PROSTATE
CARCINOMA
54 1 1 0 0
Total 1 1 0 o
ADFNOMA
S4 ) 0 0 1
FD 0 0 0 1
Total 2 0 0 2
LEIOMYOMR
54 0 )] i o)
Total 0 0 1 0
SFMINAL VESICLP
CARCINOMA
54 0 i 0 0
Total 0 1 ] 0
ADENOMA
s 1 1 1 0
FD 0 0 0 1
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24-MONYH CARCINOGENICITY STUDY IN MICE 245
Test No.: 926006
Test Article: CGP 48933
SUMMARY OF PRIMARY TUMOUERS IN MLLES
Group 1 2 3 I
Exposure : mg/kg 0 io 40 160
Animals initially in study 90 120 120 120
Examined microscopically 70 69 70 69
SEMINAL VESICLE (continued)
Total 1 1 1 1
LEIOMYOMA
54 0 ] 2 0
Total 0 0 2 0
LPIOMYOSARCOMA
54 o} 1 1 o
FD 1 o} 1 2
Total 1 1 2 2
BENIGN GRANULAR CELL TUMDUR
54 1 0 0 1
Tetal i 0 0 1
TESTI1S
BENIGN INTERSTITIAL CELL TUMOUR
54 0 1 1 o
Total 0 1 1 o
HAEMANGIOMA
FD 0 0 1 0
Total 0 0 1 0
RADENOHRYPOPHYSIS
ADENOMA
84 a Q Q 1
Total 0 0 0 1
ADRENAIL, CORTEX
ADENOMA
54 1 Lv] 0 p)
FD o 2 0 1
Total 1 2 0 3
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24-MONTH CASTINOGENICITY STUDY IN HMICE 2
Test MNo.: 926006
Test Article: CGP 48932

fa
22

SUMMARY OF PRIMARY TUMOURS IN MALES

Group 1 2 : 3 4
Exposure : mg/kg 0 10 40 160
Animals initially in study 90 120 129 120
Examined microscopically 70 69 70 69

TRYROLD GLAND

ADENOMA

S4 1 0 0 (o}

Total 1 0 Q ¢
C-CELL ADENOMA

sS4 0 0 1 0

Total 0 (o] 1 (o}

PANCREATIC ISLET

ADENOMA
FD 2 1 o] 1
Total 2 1 0 1

HARDERIAN GLAND

CARCINOMA
FD ' o) 1 0 o
Total o} 1 4] o]

ADENOMA
g4 11 14 12 14
AD 2 0 1 1
MS 1 0 0 4]
FD 7 5 2 7
Total 21 19 i5 22
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24 -MONTH CARCINOGENZCI?? STUDY IN mcE
Test St 92600¢ - .
Tagt Article: Cap &893y »

S ——. A —

L]

SUMMARY oy FRIE?RY TUMOURS 1N FEMALES

Remova)l coge : all Obmervatjon Period ;: a3)
S laciad ®XPETimenta) group(e:: a1j

Seiected animala: g3)

Selecteq findingg , all

Group 1 2 3 4
Exposure . mg /kg 0 10 40 160
Animajs i.nitially in study 90 12u 120 120

o Treatment anded in
obaemtion Pericd,

Selested 80 120 120 120
Advanced dutolysis,
O sampleg taken 0 1 1 1
No sampjes taken,
technical reasons 0 o o 1
. Autopsy not mrjuented by
Protoce) 20 50 50 S0
heg Iacroacopicany 70 69 &> 68
Examineg Iicreacopicany
54 3 37 34 37
Ap 2 5 3 2
Ms 1 0 0 4]
Fp 28 27 a0 29
Touta} 70 &9 6% 68

abbreviations used in Etholggz tables
81, 852.... scheduley aacrifice(s}
NS 8o ri bund S&crifice

FD found dead
AD ?ecidenia) death




24~-MONTH CARCINOGENICITY STUDY iIN MICE 2%E
Test No.: 926006
Test Article: CGP 48923
SUMMPRT OF PRIMARY TUMOURS IN FEMALES
Group i 2 3 4
Exposure : mq/kg 0 10 40 160
Animale 1n¢tia11y in study 90 120 120 120
Examined microscopically 70 69 69 6&
PRIMARY SITE UNCERTAIN
CARCINOMA
FD 1 0 0 1
Total 1 0 0 1
SKIN
BASAL CELL CARCINOMA
FD 0 1 0 0
Total 0 1 o 0
SUBCUTANEOUS TISSUE
FIBROSARCOMA
FD 1 o o] 1
Total 1 0 0 1
HAMMARY ' GLAND
CARCINOMA, INITIAL
S4 0 0 0 1
Total 0 0 0 1
CARCINOMA
S84 0 0 v 1
MS 1 0 0 0
FD 1 0 0 0
Total 2 0 0 1
ADENOMA
84 0 0 1 0
Total 0 0 1 c
ADENOACANTHOMA
54 o} 0 1 3
¥D 2 2 2 k|
Total 2 2 3 6
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24-MONTH CARCINOGENICITY STUDY IN MICE 24¢
Test No.: 926006 -
Test Article: CGP 48932
SUMMARY OF PRIMARY 1TUMOURS IN MS
Group 1 2 2 4
Exposure : mg/kg 0 10 40 160
Animals iritially in stuldy 90 120 120 120
Exanined microscopiczlly 70 69 59 68
LYMPHORETICULAR TISSUE
MALIGNANT LYMPHOMA
54 26 19 15 14
AD : 0] 3 N 4]
¥D , 16 16 17 22
Total 42 38 32 3¢
HAEMATOPOIETIC TISSUK
MYELOID LEUKRKAEMIA
MS 1 o 0 v}
FD 2 0 0 2
Total 3 0 0 2
SPLEEN
SARCOMA, NOT OTIERWISE SPECIFIED ‘
. ED _ 0 1 0 0
Total 0 1l 0 0
ANGIGSARCOMA
sS4 0 2 o 0
FD 0 G 1 1
Total 0 2 1 1
MESENTERLIC LYAPH NODE
HAEMANGIOMA
D 1 8] 0 0
Total 1 o o o
BONE
OSTECGGENIC SARCOMA
FD 0 1 0 0
Total o 1 0 0
LUNG,
CARCINOMA
54 o 1 1 0
AD ¢ o 0 1
FD 4 5 1 1

252




24-N2NTH CARCINOGENICITY STUDY IN MICE 280
Test No.: 226005
Test Article: CGP 48933

SUMMARY OF PRIMARRY TUMOUIS IN FEMALES

Group 1 2 3 4
Exposure : sag/kg 0 10 40 160
Animals initially in study 920 120 120 120
Examined microscopically 70 69 €9 €6

LOUNG {enontinued)

Total 4 6 2 2
ADENOMA
sS4 9 8 & £
AD o} 2 1 c
FD 2 2 2 3
Total . 11 12 o o
LIVER
BENIGN HREPATOMA
54 5 7 4 5
AD o 1 0 0
FD 1 3 1 3
Total 6 11 5 8
HEPATOCELLULAR CARCINOMA
sS4 2 2 0 1
FD ¢] 1 1 0
Total 2 3 1 1
HAEMANGIOMA
S4 1 1 1 1
Total 1 1 1 1
ANGIOSARCOMA
5S4 0 0 1 0
Tctal 0 0 1 0
HISTICCYTIC SARCOMA
&4 0 0O o] 1
Total 0 (o] 0 1
SMALI: INTESTINE
ADENOMP
54 o b 0 4]
Total 0 1 0 0
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24-MONTH CARCINOGENICITY sSTUDY IN KICE 2
Test No.: - 926006
Test Article: CGP 48932

h
——

SUMMARY OF PRIMARY TUMOURS IN FEMALES

Sroup 1 2 3 4
Exposure : mg/kg . o 10 40 160
Animals initialiy in study 90 120 120 120
Examined microscopically 70 69 69 €8
LARGE INTESTIFE
MUCINOUS CARCINOMA
FD 0 1 0 0
Total 1] 1 0 G
CAECUM
CARCINOMA
S4 0 D ° i
Total 4] 0 0 1
ADENOMA
54 0 0 1l o}
AD 0 1 o 0
FD 1 0 4] 0
Total h 1 1 2
MUCINOUZ CARCINOMA
sS4 0 0 (o] 1
Total o 0 o] 1
URINAKY BILADDER
LETOMYOSARCOMA
S4 4] 1 0 o
Total 0 1 0 o]
UTERUS
ADENOMA
54 1 o 0 )
Total 1 c o] 0
SARCOMA, NOT OTHERWISE SPECIFIED
sS4 0 1 o) C
Tetal o] 1 (o] o)
LEIOMYOMA
S84 2 4 3 4
AD 4] 1 0 0
FD 1 2 0 n
Total 3 7 3 4
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24-MONTH CARCINOGENICITY STOUDY I[N MICE 252
Test No.: 926006
Test Article: CGP 48932
SUMHMARY OF PRIMARY TUMOURS IN FEMALES
Group 1 2 3 4
Exposure : mg/kg 0 10 40 160
Animals initially in study 90 120 120 120
Examined micrcscopically 70 6y 69 68
UTERUS (continued)
LEIOMYCSARCOMA
S4 2 1 0 o
FD 2 0 0 2
Total 2 1 0 2
HAEMANGIOMA
sS4 1 o] 0 0
FD 0 0 ] 1
Total 1 0 0 1
ANGIOSARCOHA
FD o] c 0 1
Tetal 0 o] 0 1
BENIGN GRANULAR CELL TUMOUR
FD o 0 1 4]
Total 0 0 1 0
QVARY
SARCCMA, NOT OTHERWISE SPECIFIED
FD 1] o] 0 1
Total 0 0 0 1
LE IOMYOSARCUIA
AD o 0 1 o]
" Teotal o] () 1 0
HAEMANGIOMA
S4 1 0 o 1
AD 0 0 1 0
FD 2 2 3 2
Total 3 2 4 3
ANGIOSARCOMA
54 0 0 1
Totai 1 0 0 ]
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24-MONTH CARCINOGENICITY STUDY 1IN MICE 283
Test MNo.: 926006
Test Article: CGP 48933
SUMMARY OF PRIMARY TUMOURS IN FEMALES
Group 1 2 3 4
Exposure : mg/kg (o] 10 40 160
Animals initially in study 90 120 120 120
Examined microscopically 70 69 69 68
ADENOHYPOPHYSIS
ADENGMA
54 5 7 5 7
AD 0 b o e
FD 2 0 4 0
Total 7 8 o 7
THYROID CGLAND
C-CELL ADENOMA
D 0 1 1 0
Total 0 1 1 0
BRAIN
MALIGNANT EPENDYMOMA
S4 o 0 1 Y
Total 0 0 1 0
HARDERIAN GLAND
CARCINOMA
54 1 1 o c
Total 1 1 0 0
ADENOMA
1) 1 1 1 G
AD 1 0 o] 0
FD 2 0 2 0
Total 4 1 3 7
PERITONEUH
FIPROSARCOMA
54 1 0 0 0
Total 1 o] 0 0
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24-MONTH CARCINOCENICITY STUDY IN MICE
Test No.: 926006
Test Article: CGP 48933

[ 5]
n
S

Summary tables of twmour occurrence
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APR 17 1996

DIVISION OF CARDIO-RENAL DRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controis

NDA #: 20-665 CHEM.REVIEW #: 1 REVIEW DATE: 04-10-96
SUBMISSIONTYPE DOCUMENT DATE CDER DATE ASSIGNED DATE
ORIGINAL 12-28-95 12-28-95 01-04-43

NAME & ADDRESS OF APPLICANT:

Ciba Pharmaceuticals Division
Ciba-Geigy Corporation

556 Morris Avenue

Summit, NJ 07901

DRUG PRODUCT NAME:
Froprietary: not yet decided on
Nonproprietary/USAN: valsartan
Code Namef#: CGP 48933
Chem.Type/Ther.Class: 1S

Patent Status. US # 5,399,578 to Ciba-Geigy Corporation expires Marct 21, 2012

PHARMACOL.CATEGORYANDICATION:  hypertension

DOSAGE FORM: CHG
STRENGTHS: 80 mg and 160 mg
ROUTE OF ADMINISTRATION: Ora!
DISPENSED: Rx

STRUCTURAL FORMULA, CHEMICAL RAME: N-(1-Cxopentyl)-N-J[2'-;1 H-t:trazol-5-yi){1,1'-
iphenyll-4-yilmethyi]-L-valine; CAS Number - 13782-53-4
MOLECULAR FORMULA: C,H,N;0,

MOLECULAR WEIGHT: 435.5
o
\/\)1\ I
L !:lw-—-ou =N
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F

File: 20-665 rev.1 last saved on 4/16/96 at 1:4™ PM
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NDA 20-865 Ciba Valsartan Capauies

Page 2
SUPPORTING DOCUMENTS:
Letters of Authorization are provided for all Type il DMFs. A review of the DMEs through
Excalibur and Comis indicates n 2bssnce of any significant conderns partaining to the
containers, ciosures and packaging matesials for the valsarian capsules.
One Type IV DMF Is referenced, DMF . The relevant technical
information is aiso provided in the NDA. Therafors rovlqw isn

RELATED DOCUMENTS (if applicable):

CONSULTS:
JIENAF KS/ICOMMENTS:

CONCLUSIONS & RECOMMENDA{ONS: Approvable

be ct nveyad to the applicant.

necessary,

Recommend that this application be marked approvable and the dTﬂciencies noted in this review

ceC.

Orig. NDA 0\\0
HFD-110/Division File A
HFD-110/C. Counhtn/125/04 N \\
HFD-110/CS0O ' X
HFD-810:CHoiberg

R/D init by: RWolters?

File: 30-005 rpv. | KAt saved on 475508 at 147 PMa

’ / 4 ¥4
Eééﬂer éi Eéim. Ph.D.




JN 20 1996

DIVISION OF CARDIO-RENAL DRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controls

NDA %. 20-665 CHEM.REVIEW #: 2 REVIEW DATE: 06-17-96
SUBMISSION TYPE DOCUMENT DATE CDER DATE ASSIGNED DATE
ANMENDMENTS 04-09-96 04-12-96 04-19-96
05-30-86 05-31-96 06-06-96
05-31-96 06-04-96 06-07-96
NAME & ADDRESS OF APPLICANT:
Ciba Pharmaceuticais Division
Ciba-Geigy Corporation
556 Morris Avenue

Summit, NJ 07901

DRUG PRODUCT NAME
Proprietary: Diovan
Nonproprietary/USAN: valsartan
Code NameM#: CGP #8333
Chem.Type/Ther.Class: 1S

atent Status: US # 5,399,578 tc Ciba-Geigy Corporation expires March 21, 2012
PHARMACOL.CATEGORY/INDICATION:  hvperension

DOSAGE FORM: CHG
STRENGTHS: 80 mg and 160 my
ROUTE OF ADMINISTRATION: Oral
DISPENSED: Rx

STRUCTURAL FORMULA, CHEMICAL NAME: N-(1-Oxcpentyl)-N-[[2'-(1 H-tetrazol-5-yl)[1,1'-
biphenyl]<4-yl]methiyi}-L-valine; CAS Number - 137872-53-4

MOLECULAR FORMULA: C,HyNsO;

MOLECULAR WEIGHT: 435.5

0
\/\\/u\ »Iﬁ-—w Nez=
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Fie: 20-885 rev.2 iast saved on 6/17/96 at 808 AM



NDA 20-885 Ciba Valsartan Capsulos Page 2

SUPPCRTING DOCUMENTS:

See listing of DMFs in Review 1.

RELATED DOCUMENTS (if applicable):
IND Ciba Geigy Valsartan

CONSULTS:

Trie Environmental Assessment review is being handled by the EA team.

A consult from the Labeling and Nomenciature regarding the proposes tradename has besn sent
and received back indicating that Diovan is an acceptable tradename.

REMARKS/COMMENTS:

The 04-09-96 amendment provides the proposed tradename of Diovan. A consult has been
received back from the Labeling and Nomenclature committes indicating that this is acceptable.
Tha 05-30-96 amendment is a reply to a leiter sent about the EA section. A copy has been
provided to Naircy Sager.

The 05-31-96 amendment is a reply to our deficiency letter resulting fonm the first CMC 1aview.

CONCLUSIONS & RECONMIMENCATIONS: Approvable

Recommend that this appiication be marked approvabls for CMC issues. Remaining issues
include the submission of additional stability data to support expiration dating, EA review,
Inspection results, and Methods Validation.

cc:

Orig. NDA
HFD-110/Divisian File
HFD-110/C. Cougirlin
HFD-110/CSO
HFD-810/CHoiberg

R/D Init by: RWolters/

Fio: 20-883 iav.2 last svec o 6/17/06 &t 8:18 AM
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DIVISION OF CARDIO-RENAL DRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controis

NDA #: 20-665 CHEM.REVIEW#: 3 REVIEW DATE: 09-17-96
SUBMISSION TYPE DOCUMENT DATE CDERDATE ASSIGNED DAE
AMENDMENTS 07-31-96 08-05-96 08-08-96

09-06-96 09-098-96 09-11-96
NAME & ADDRESS CF APPLICANT:

Ciba Pharmaceuticals Division
Ciba-Geigy Corporation

556 Morris Avenue

Summit, NJ 07901

DRUG PRODUCT NAME
Proprietary: Diovan
Nonproprietary/USAN: valsartan
Code Namel#: CGP 48933
Chem.Type/Ther.Ciass: 1S

Patent Status: US # 5,399 578 to Ciba-Geigy Corporation expires March 21, 2012

PHARMACOL.CATEGORY/NDICATION:  hypertension

DOSAGE FORM: CHG
STRENGTHS: 80 mg and 160 mg
ROUTE OF ADMINISTRATION; Oral
DISPENSED: Rx

STRUCTURAL FORMULA, CHEMICAL NAME: N-(1-Oxcpentyl)-N-[{2'-(1H-tetrazol-5-yij[1,1'-
biphenyll-4-ylimethyl}4 -valine; CAS Number - 13782-53-4

MOLECULAR FORMULA: C,HyoNsO,s

MOLECULAR WEIGHT: 4355

File: 20-865 rev.3 last saved on 9/17/95 a1 9:25 AM




NDA 20-§65 Ciba Vaisartan Capsules Page 2

SUPPORTING DOCUMENTS:
See listing of DMFs in Review 1.

RELATED DOCUMENTS (if applicable):
IND Ciba Geigy Valsartary

CONSULTS:

The Environmental Assessment review is being handied by the EA team.

A consult from the Labeling and Nomenciature regarding the proposed tradename has been sent
and recsived back indicating that Diovan is an acceptabie tradename.

REMARKS/COMMENTS:

The 07-31-96 amendment provices additional stability data as we" as updates of the drug
substance and product specifications(several impurity limits have been tightened.)

The 09-06-96 amendment provides results of photostability testing on the druy product

CONCLUSIONS & RECOMMENDATIONS: Approvable
Recommend that this application be marked approvable for CMC issues with a 24 month expiry
period. Remaining issues include the £A review, Inspection results, and Methods Validation.

cc:
Orig. NDA
HFD-110/Division Fiie
HFD-110/C. Coughlin
HFD-110/CSO

R/D Init by: RWolters/

Fie: 20-865 rev. !ast saved on 9/17/96 at 9.13 AM
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DIVISION OF CARDIO-RENAL DR!!G PRODUCTS
Review of Chemistry, Manufactuving, and Controls

NDA #: 20-665 CHEM.REVIEW #: 4 REVIEW DATE: 11-07-96
SUBMISSION TYPE DOCUMENT DATE CDERDATE ASSIGNED DATE
AMENDMENTS 10-22-96 10-23-96 10-25-96

10-29-96 10-30-8v 10-31-86 .

10-30-96 10-31-96 11-5-96

NAME 4 ADDRESS OF APPLICANT:

Ciba Pharmace.ticals Division
Ciba-Geigy Corporation

556 Morris Avenue

Summit, NJ 07901

DRUG PRODUCT NAME
Proprietary: Diovan
Nonpronrietary/USAN: valsartan
Code Name/#: CGP 48933
Chem.Type/Ther.Class: 1S

Patent Status: US # 5,399,578 to Ciba-Geigy Corporaticn expires March 21, 2012

PHARMACOL.CATEGORY/INDICATION:  hypertension

DOSAGE FORM: CHG
STRENGYHS: 80 mg and 160 mg
ROUTE OF ADMINISTRATION: Oral
DISPENSED: Rx

STRUCTURAL FORMULA, CHEM'CAL NAME: N-(1-Oxopenty!)-N-{[2'-(1H-tetrazoi-5-yl)[1,1'-
biphenyl]-¢-yijmethyl]-L-valine; CAS Number - 13782.53-4

MOLECULAR FORMULA: C;,HjN:O;,

MOLECULAR WEIGHT: 4355

U (T

o

File. %663 rev.4 last saved on 11/745 at 1134 AM




NDA 20-885 Ciba Vaisartan Capsules Page 2

SUPPOPTING DOCUMENTS:

See listing of DNMiFs in Review 1.

RELATED DOCUMENTS (if agplicable):

INL . TibaGeigy Vaisartan
CONSULTS:

The Environmental Assessmeni review is being handied by the EA team.

A consult from the Labeting and Nomenclature regarding the propesed tradename has been sent
and received back indicating that Diovan is an acceptable tradename.

An Acceptable EER was received back in October, a copy of which i aitached.

REMARKS/CUMMENTS:

The 10-22-96 amendment provides a response to EA questions. A copy has been forwarded to
the EA team wiich is handling the review.

The 10-29-96 amendment provides an additionc’ piece of information for the EA review.

The 10-30-96 amendment concerns the dissolution specification. Ciba's original pioposed
dissolution specwasa Q= after 45 min. The biopharm reviewer requested a change to a
Q= after 45 min. Ciba has come back with a proposai fora Q= ... after 30 min. They state
that they have already reached an agreement with the !rish Heaith Autheniy on this spec and
veould like to nave it standard worldwide. Aditionally. thev nrovide a reprint of an article in
PharmEuropa Vol 8, No. 3, which suggests a Q value of .. for conventional release dosage
forms. A ok at their Development Pharmaceutics report in vol. 1.5 of the NDA provides
dissolution profiles for the ciinical and final formulations of the 80 r»g and 160 mg capsules, as
well as for the biotatch used in Protocoi 47. There does not appear to be any difference in the
dissolution values at 30 min versus those at 45 min. For the 80 mg capsules, the minimum value
at 30 min is . b Versus " at 45 min. For the 160 mg capsules, the minimum value at 30
min is5 . versus at 45 min. From a strictly dissolution point of view, | do not see a
probtem with the new propcsed spec, the product wilt probably be about equally dissoived at
both time points. However, in consuitation with Dr. Parekh, the current biopharm reviewer, we
decided that the spec shouid remain at Q= in 45 min. Two main reasons are givei. First, ihe
original biopharm review stated that the spec should be set at Q: in 30 min, but this was
revised to 45 min since alil of the stability data were performed 2t 45 min. And second, the
current FDA draft guideline on dissclution recommends a Q= Given that meeting this spec
of Q= in 45 min should not be a problem, | recommend that it remain.

CONCLUSGIONS & RECOMMENDATIONS: Approvable

Recommend that this application be marked approvable for CMC issues with a 24 month expiry
period. It is recommended that the dissoluticn specification should remain at Q: in 45
minutes. Remaining issues incliude the EA review, and Methods Validation.

cc:

Orig. NDA
HFD-110/Division File
HFC-140/C Coughlin
HFD-110/CSO

/D init by: RWoiters’

File: 20.863 rev.4 last sgved on 11/7/96 at 11:34 AM
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DEC 24 198
DIVISION OF CARDIO-RENAL DRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controls
NDA#. 20-665 CHEM.REVIEW#. 5 REVIEW DATE: 12-19-96
SUBMISSION TYFE DOCUMENT DATE CDERDATYE ASSIGNED DATE
AMENDMENTS 11-14-36 11-18-98 11-19-96
12-11-96 12-12-96 12-17-96

NAME & ADDRESS OF APPLICANT:

Civa Pharmaceuticais Division
Ciba-Geigy Corporation

556 Morris Avenue

Summit, NJ 07901

NRUG PRODUCT NAME
Proprietary: Diovan
Honproprietary/USAN: vaisartan
Code Name/#: CGP 48333
Chem.Type/Ther.Class: 1S

Patent Status: US # 5,399,578 to Ciba-Geigy Corporation expires March 21, 2012

PHARMACOL.CATEGORY/INDICATION: hypertension

DOSAGE FORM: CHG
STRENGTHS: 80 mg and 160 mg
ROUTE OF ADMINISTRATIO: Oral
DISPENSED: Rx

STRUCTURAL FORMULA, CHEMICAL NAME: N-(1-Cxopentyl)-N-[[2'-{1H-tetrazol-5-yi)[1,1'-
biphenyl)-“-yllmethyl}-L-valine; CAS Number - 13727-53-4

MOLECULAR FORMULA: CpiHpNsO,

MOLECULAR WEIGHT: 4355 Y

File: Cougiiin HD:Documents: 1306: MDA 20-665 rev .S



NDA 20-865 Ciba Valsartan Capsules Page 2

SUPPORTING DOCUMENTS:

See listing of DMFs in Review 1.

RELATED DOCUMENTS (if applicable):
iND Ciba Geigy Valsartan

CONSULTS:

The Environmental Assessment review is being handled by the EA team which has issued a
FONSI dateq 12-3-86,

A consuit from thie Labeling and Nomenclature regarding the proposed tradename has beaen sent
and received back indicating that Diovan is an acceptable tradenaine.

An Acceptable EER was received back in October.

REMARKS/ICOMMENTS:

The 11-14-96 amendment provides an amendment to the EA submission. Apparently, the A
submission inadvertently included Ciba’s facility at Summit, New Jersey as a site for packaging of
the finished dosage form. They do not intend to use this site for this purpose and have deleted it
from the EA. These facts have alrzady been noted by the EA reviewer and an amended FONSI|
has been issued.

The 12-11-96 amendment provides copies of the final printed tabeling #xcluding the package
insert. i is noted that they intend to only supply samples of valsartan 80 mg in bottles containing
3 capsules. The labeling is acceptable. Ali of the container labe's indicatecd the manufacture is
performed in Switzerland, as we asked, the graphirs seem clear and no extra “advertising “ text
is included on the physician sample cartons.

CONCLUSIONS & RECOMMENDATIONS: Apprcvyable

Recorimend that this application be marked appirovable for CMC issues with a 24 month expiry
period. The only cutstanding CMC issug the Methods Vatidation which should not holdup
approval.

cc:

Orig. NDA
HFD-110/Division File
HFE-110/C. Coughlin
HFD-110/CSO

R/D Init by: RWolters/ (
nit by e w \,‘l\ﬂ(’

Fic: Coughlin HD:Docurnents: 1995:NDA: 20-865 rev.5




ENVIRONMENTAL ASSESSMENT
and
FINDING OF NO SIGNIFICANT IMPACT

for

Diovan™
(Valsartan)
Capsules
NDA 20-665

Ciba-Geigy Corporation

U. S. FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

Division of Cardio-Renal Drug Products
(HFD-110)



FINDING OF NO SIGNIFICANT IMPACT
NDA 20-665
Diovan™
(Valsarian)

Czpsule

The Nationai Environmental Policy Act of 1969 (NEPA) requires al! Federal agencies to assess
the environunental impact of their actions. FDA is required under NEPA to consider the
environmental impact of approving certain drug product applications as an integral part of its
regitlatory process.

The Food and Drug Administration, Center for Drug Evaluation and Research, has carefully
considered the potential environmantal impact of this action and has concluded that it wili not
have a significant effect on the quality of the human environment and that an environmental
impact statement therefore will not be prepared.

In support of their new drug application for Diovan™, Ciba-Geigy Corporation prepared an
environmenta! assessment (attached) iz accordance with [21 CFR 25.31a(z}] which evalvates the
potential environmental impact of the manufacture, use and disposal of the product. The
maximum expected environmental concentration is at a level that norrnally relieves the applicant
from completing format items 7, 8,9, 10, 11, and i5 in accordance with the Tier 0 approach
specified in the Guidance for Industry for the submission of an Environmental Assessment in
Human Drug Applications and Supplements.

Valsartan is a chemically synthesized drug which is administered as a capsule in the treatment of
hypertension. The drug substance will be inanufacturcd by Ciba-Geigy, Werke Schweizerhalle,
Switzerland, Ciba-Geigy Limuted Werk Stein, Stein, Switzerland. The finished drug product wili
be manufactured at Ciba-Geigy Limited Werk Stein, Stein, Switzerland and used in }:ospitals,
clinics and by patients in their homes.

Valsartan may enter the environment from excretion by patients, from disposal of pharmaceutical
waste or from emissions from manufacturing sites.

Disposal of the drug may result from out of specification lots, discarding of unused or expired

product, and user disposal of empty or partly used product and packaging. Drug substance and
product that fail specification, pass expiration period, or are 1eturned from the field are destroyed

FONSI for NDA 20-665 2



by high temperature incineration by approved and regulated facilitics. At U.S. hospit:.'s and
clinics, empty or partially empty packages will be disposed accerding to hospital/clinic
regilations. From home use, empty or pariially empty containers will typically be disposed of by
a community's solid waste management system which may include landfills, incineration and
recycling. while minimal quantities of unused drug may be disposed of in the sewer system.

The Center for Lirug Evaluation and Research has concluded that the product can be
manufactured, used and disposed of without any expected adverse environmen:al effects.
Precautions taken at the sites of manufacture of the bulk product and its final formulation are
expected to minimize occupational exposures and environmental release. Adverse effects are not
anticipaicd upon endangered or threatened species or upon property listed in or eligible for listing
in the National Register of Historic Places.

/@"" gi-mj 12/2/26

PREPARED BY Date
Carl 1. Berninger, Ph.D.

Environmental Scientist

Environmental Assessment Team

Center for Drug Evaluation and Research

CONCURRE
Nancy B. Sager

Team I eader

Environmental Assessment Team

Center for Drug Evaluation and Research

S CIELR

Attachmenis: Environinental Assessment (FOI copy)
Material Safety Data Sheet (drug substance)

FONSI for NDA 2(-665 3




Ciba-Geigy Limited O
Besle, Switzerland @” O O

Environmental Assessment
Information

21 CFR 25.31a(a)

Diovan (valsartan) capsules,
80 mg and 160 mg



Ciba Page 2

Environmental Assessment information Valsartan
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Executive summary

The Naticnal Environmental Folicy Act (NEPA) requires federal agencies to prepare
environmental impact statements (EIS) detailing the snvironmental impact of, and altemnatives
t0, proposals for major federzl actions that significantly affect the quality of the human
envirrnment. Pursnant i~ these statutory requirements, procedures for implementation have
been issued by the Council on Environmental Quatity (CEQ} in 4C C.°R Parts 1530-15C8.

The: Food and Drug Ad:ainistration (FDA), as a federal agency, has accordingly issued
supplemental regulations to implement these requirements in 21 CFR 25.1-50. Section 25.20
s.ates that all actions by the FDA are subject to environmental conside-ation and must be
individually examined for environmental impact unless excluded as a class by categoricai
exclusion under Section 25.24. This document has been prepared according to the format
outlined in 21 CFR 25.31a(a), "Environmental assess;nent for proposed approvais of FDA-
regulated products - Format 1".

Ciba Pharmaceutic:ls Division has filed an NDA for Diovan (valsartan) capsules. Diovan
capsules contain the drug suhstance Valsartan, an effective antihypertensive agent which
produces clinically significant reductions in blood pressure that persist over 24 hours when
administered once daily. It is ~ffective regardless of age, gender or racial origiu..

An environmental assessment has been prepared for Diovan capsules, following the format
specified. Approval of the NDA for Diovan capsules will have no impact upon compliance
with curren. emission requirements at any of the overseas manufacturing facilities or the
packaging facilities within the United States. It was also concluded from the information
provided in this assessment that (he maximum anticipated levels of Valsartan in the
environment occurring as a result of this indication would be less than 1 part per billion, and
thus qualifies for a Tier 0 approach. Accordingly, format items 7, &, 9, 10, 11 and 15 have not
been included.

Because of the therapeutic benefits associated with the svailability and use of Valsartan
capsules, it is the conclusion of Ciba Pharmaceuticals Division that approval is preferable to
non-approval, and requests that the FDA issue a "Finding of No Significant Impact' for
Valsartan NDA.

P
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Envircnmental Assassment Information

An environmental sssessment has been prepared in accordance with the requiremen's stated in
21 CFR Part 25.31a(a) for Diovan capsules.

1. Date
November 12, 1996 (corrected)

2. Name of applicant

Ciba-Geigy Corporation
Pharmaceuticals Division

3. Address

556 Morris Avenue
Summit, New Jersey G7901 - 1398

4. Description of the proposed action

4.1. Requested approval

Cibz Pharmaceuticals Division has filed a New Drug Application (NDA) for Diovan
(valsartaii) capsules. Valsartan (CGP 4833) is a member of a new class of antihypertensive
agents which inhibit the renin-angiotensin system by direct blockade of angiotensin II
receptors. By contrast, ACE inhibitors block the action of angiotensin I converting enzyme
(ACE) and prevent the fonmation of angiotensin II. However, ACE is also responsible for the
degiariation of brady/kinin, and a blockade of this activity may lead to increased levels of kinin
in plasma and tissues. This effert has been implicated in the pathogenesis of both the cough
and angioneurotic edema that are side effects of ACE inhibitor therapy. Direct blockade of
angioten;in Il receptors is considered to be a more specific mechanism of inhibiting the renin-
angiotensin system without producing these side effects. Valsartan acts as a potent, selective
and competitive antagonist of angiotersin II at the AT, receptor subtype. Valsartan is orally
active, has a very gocd satety and tolerability profile, and is effeciive rﬁgardles§ of age, gender
or racial origin. In general, dosage adjustment is not necessary ii: the elderly of in renally or
hepatically impaired patients. Clinical siudies have demonstrated that patients on Valsartan
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have statisiically less cough than patients treated with ACE-inhibitors. Diovan is available as
capsules for oral administration, containing either 80 mg or 160 m:g of Valsartan.

For further information regarding the subject of this assessment, please refer to the Chem. .-y,
Manufacturing and Controls Summary provided for your convenience in Confidential
Appendix 1 of this document. This section is identical to documentation found in the overall
summary of NDA.

4.2. Need tor action

Approval of this NDA will result in the distribution of Diovan capsules throughout the United
States. Approval will offer patients safe and effective therapy in the treatment of
hypertension. Because of the therapeutic benefits associated with the availability and use of
Valsartan to this patient population, approval is justified and preferable to non-approval.

4.3. Sites of production and environmentai settings

4.3.1. Manufacture of buik drug substance

As noted in the Chermistry, Manufacturing and Controls Summary (Conficential Appendix |)
of this NDA, the bulk drug substance Valsartar: is manufactured by:

CIBA-GEIGY, Ltd.
Ciba rharmaceuticals Division
CH-4002 Base!, Switzeriand

Specifically, Valsartan drug substance will be chemically manufactured at the following site in
Basel, Switzerland:
CIBA-GEIGY

Werke Schweizerhalle

CH-4133 Schweizerhalle

Switzerland

A description of the environmental setting for this facility is provided in Confidential
Appendix 2.
Additionally, Valsartan drug substance can be milled at the following sie in Basel,
Switzerland:
Ciba-Geigy Limited Werk Stein

Schai7hauserstrasse

CH-4332 Stein

Switzerland

A description of the environmental setting for this facility is provided “im~ Confidential
Appendix 3.
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For technical reasons, one of the intermediate products is manufactured by a contract
manufacturer. This information is classified as confidential business information, and
therefore, the identification of this facility is provided in Confidential Appendix <.

4.3.2. Manuiacture of finished dosage form

As noted in the Chemistry, Menufacturing ard Controls Summary (Confideniial Appendix 1)
of this YDA, finished dosage form manufaciure gecurs at the following faciliiy:
Ciba-Geigy Limited Werk Stein

Schaffhauserstrasse

CH-4332 Stein

Switzerland

As previously mentioned, a description of the environmental setting for this manufacturing
f4cility is provided in Confidential Appendix 3.

4.3.3. Packaging of finished nosage form

Drug product packaging will ocour eisher at the foliowing Ciba facility:
Ciba-Geigy Corporation

Pharmaceuticals Division

25 Cld Mii] Road

Suffer., New York 10901 - 7914

or at the following contract facilities:

Corninz National Packaging, Inc. - DMF #7935
6575 Snowdrift Read
Allentown, PA 18106-9528

Packaging Coordinators, Inc. - DMF #11520
3001 Red Lion Road
Philadelphia, PA 19124

PACO Pharrmaceutical Services - DMF #3347
1700 Pasc Way
Likewood, NJ 08701

Sharp Ci poration - DMF #397
Ridge Pike and Carland Road
Conshohocken, PA 19428

An environmental setting description and map for the Ciba facility at Suffern, NY are
provided in Non-confidential Appendix I Descriptions of the environmenta) settings for the
contract packaging facilities are provided in Confidential Appendix 5.

€ e
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4.4. Sites of product use and environmen‘al settings

Diovan capsules wil! be marketed throughout the United Statcs as a solid oral dosage form
administered once daily for the reduction of blood pressure. Diovan capsules will be available
to pat.ents through prescription only.

4.5. Sites of product disposal and environmental settings

Ciba publishes, on a quarterly basis, a report entitled "Hazardous & Chemical Waste Disposal
Sites”.  All hazardfous waste disposai facilities liswed in this report are recommended for
approval by Ciba-Geigy Corporation only after Ciba personnel complete and submit an
inspection and audit repori. A list of non-hazardous disposal facilities is also vrovided, and it
iz the Corporation's recommendation that these facilities also be av-ited once every two years.
The Puarinaceuticals Division maies a practice of auditing all non-hazardous waste disposal
facilides. Ciba Pharmaceuticals Divizion notifies its contract packaging facilities as to which
disposal facilities are currently approved by Ciba.

All waste generated by the packaging of Diovan capsules, as weli as all returned or rejected
production material, is classified as non hazardous waste. Solid process residuals (returned or
rcjecied production mateiial, laboratory wasiz) will be shipped from Ciba for otf-site
incineration at permitted incineration facilitizs ~ The sites and descriptiions of the
environmental settings of the incineration facilitics currently used by Ciba are provided in
Confidzniial Appendix 6.

5. identification of chemica! sut:stances that are the
subject of the preposed action

5.1. Drug product

Trade nme: Diovan capsule
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5.2. Drug substance

Common name: Valsartan

Cheimical name: (S)-N-valeryl-N-{{2'-(1 H-tetrazol-5-yljbiphenyl-4-yl)methyl j-valine
CAS number: 137€%2-53-4

Molecular formula: G, H, N0,

Molecular weight:  435.5

Stiuctural formula:

Description:

Valsartan is a white 10 practically white fine powder. It is soluble in ethanol and methanol
and basic aqueous solutions. It is slightly soluble in water and sparingly solubie in aquecns
solutions with pH less than seven.

For further information on the physical and chemical properties of the drug substance
Valsartan, please refer to the Chemistry, Manufacturing and Controls Summary (Confidential
Appendix 1) of this NDA.

5.3. Impurities

Manufacture of the drug substance, Valsartan, is controlied so that the total amount of the D-
enantiomer of Valsartan does not exceed 2.0% and the !otal amount of other related
substances deoes not exceed 0.8% . Please refer to Ciba monograph: Valsartan (CGP 48953)
(Confidential Appendix 7) for inforination on the identification and concentration of the
impurities which may be present in the drug substance Valsartan.
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6. introduction of substances into the environment

6.1. Sites of production

6.1.1. Marnufacture of bulk drug suustance

Valsartan drug substance will be chemically manufactured at the following faculities:

CIBA-GEIGY
Werke Schweizerhalle
CH-4133 Schweizerhalle
Switzerland

Additionally, Valsartan drug substance can be milled ai the following site in Basel,
Swi.zerland:
Ciba-Geigy Limited Werk Stein

Schaffhauserstrasse

CH-4332 Stein

Switzerland

For technical reasons, one of the intermediate products is manufactured by a contract
manufactures. The identity of this contract manufacturer is considered classified cenfidential
business information.

6.1.2. Manufacture of finished dosage form

The finished dosage torm, Diovan 80 mg and 166 mg capsules, will be manufactured at the
following facility:
Ciba-Geigy Limited Werk Stein

Schaffhauserstrasse

CH-4332 Siein, Switzerland

Information on the manufacture of Diovan capsules, its composition, and a schematic of the
capsule manufacturing procedure are contained in Attachments IV and V of the Chemistry,
Manufacturing and Controls Summary (Coniidential Appendix 1).

6.1.3. Packaging of finished dosage form

Packaging op:rations will take place at Ciba's facility in Suffern, NY or at the following
coatract packaging facilities:
Corning National Packaging, Inc. - DMF #7955

6575 Snowdrift Road

Allzntown, PA 1 8106-9528

Packaging Coordinators, Inc. - DMF #11520
3001 Red Lion Roacd
Philadelphia, PA 19124
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PACO Pharmaceutical Services - DMF #3347
1202 Paco Way
Lakewood, N} 08701

Sharp Corporation - MF #397
Ridge Pike and Carland Road
Conshohocken, PA 19428

6.2. Substances expected to be emitted and controls
exercised

6.2.1. Alr emissions and controls

Ciba - Suffern, New York

The only air emissions associated with the packaging of Diovan (valsartan) capsules a-e
particulates and fugitive volatile organic compourds (VOCs). The total amount of particulaie
emissions generated during the packaging of Diovan capsules will be trace (0.55 Ihs/year)
having been controlled by dust collectors with a 99.9% capiure efficiency for incoming
particulates. (This amount is based upon a number of worst-case assumptions, including the
assumpticn that all batches of Diovan capsules for the peak production year will be packaged
at the Suffern facility. Curnently, the Suffern facility is permitted to emit up to 9 Ibs of
particuiates annually.)

Insignificant quantities of fugitive VOCs are generated during the cleaning of the packaging
lines with isopropyl alcohal. Since the site's tota! annual permitted VOC emission (23 tons) is
below the New York State significan: source threshold, Suffern is classified as a minor source
{not a Title V facility) and therefore, no applicable controi device is required. With average
annual VOC emissions of approximaiely 8 tons, Sulfern will continue to be in conipliance
with EPA and NYSDEC regulations, eveu with the additional 0.12 tons of VOC emissions
associated with the cleaning of the packaging equipment for Diovan capsules.

The emissions of particulates and VOCs for the packaging of Diovan capsules during the
forecasted peak production year (see section 6.6. and Confidential Appendix 8) will be in
compliance with the Suffern facility’s permitted emission levels.

6.2.2. Waste water discharges and cortrols

Ciba - Sutffern, New Ynrk

Process and domestic waste water is conveyed from the facility vis a gravity sewerage system
1o an on-site sewerage pumping station. This flow is then directed to the Village of Suffern
publicly-owned treatmem works (POTW). The Village system is designed to process 1.8
million gallons per day (MGD). The average flow from the facility is approxitnately 118,000
gallons per day (GPD). The POTW regulates the Suffem facility for its discharge through a
state-authorized pre treatment permit program. This program regulates the facility for flow,
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pH, biochemical cxygen demand (BOD), total suspended solids (T3S), oil, grease, metals,
toluene and methylene chloride. Reporting is submitted on a semi-annual basis.

6.2.3. Solid waste and controls

Ciba - Suffern, New York

All rejected productiou material from the packaging of Diovan capsules is sent off-site for
incineration at tacilities which must operate in conformance with permits issued under the
authority of the applicable Federal, siate and local regulations. All facilities utilized for the
di.posal of solid process residuals are inspected by Ciba personnel on an annu:! basis to
ensure conformance with Federal and state regulations. All packaging components which can
be recycied will be sold.

Returned goecds

Products retumned to Ciba Pharmaceuticals Division by the customer are evaluated by the
Qua.ty Control Department. Those materials which must be discarded are tested and
evaluated so as to pioperly classify them. Those that must be maiaged in accordance with
applicable Fede:al, state and local regulations are appropriately managed and shipped off-site
to disposal facilities as described in section 4.5. {Sites of product disposal and environmental
settings]. Incineration is the method of choice for destruction of wastes.

Contrazt packaging facilities

Contract packaging facilities are required to dispose of any non hazardous solid waste (i.e.,
product packaging materials) generated at facilities approved by Ciba, and that the method of
destruction be incineratioi.

Incineration tacilities

Only incineration facilities approved by Cita are used for the disposal of returned or rejected
products as well as wastes generated during product packaging. The incineration of returned
and rejected materials generates residual solids which are disposed of by the individual
disposal sites in accordance with their operating permits in permitted landfills. Expected air
emission from pollution control equipment associated with the incineration of packaging
wastes are water vapor, carbon monoxide, carbon dioxide and small quantities of nitrous
oxides. The incinerat.on of discarded packaging materials will also generate waste water.
This water is treated by the incineration facility before discharge in accordance with the
operating permits issued by the state in which the facility is located. Whenever possible,
discarded packaging components are sold to a reclaimer/recycler.
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6.3. Citation of compliance with applicabie emission
requirements

6.3.1. Citations for waste water

Ciba - Sutfern, New York

Aqueous emissions must be in compliance with the Clean Water Act. New Yeork is authorized
by the Federal government to regulate these emissions under 6 NYCRR. The Suffern facility
discharges waste water to the Village of Suffern POTW under a permit issved by the Village
of Suffem. The POTW, in turn, operates under a State Pol'utan' Discharge Elimination
System (SPDES) permit issued by the State of New York under Title NYCRR.

6.3.2. Citations for solid waste

Ciba - Sutfern, New York

1 solid wastes must be disposed of in accordance with the applicable regulations included in
NYCRR. Since all solid "rastes are sent off-site for disposal, this requires the use of licensed
transporters and permitted disposal facilities.

Contract packaging facilities

Contract packaging facilities must conform to all applicable Federal. state an¢ local
regulations, and must manage waste tmaterials according to Ciba standards. All solid wastes
generated by the contract packaging facilities listed in Section 4.3.3. are sent only to those
incineration facilities approved by Ciba. Non hazardous solid waste may be returned by the
contraci packager to the Ciba Summit facility for disposal, or directly routed 10 one of the
disposal facilities as described in Section 4.5. All disposal facilities on Ciba's appraved list
utilize tncineration as the method of treatmnent.

6.4. Certification of comniiance

An environmental protection certificate was obtained from the Cantcn of Basel-Landschaft for
the production of Valsartan active substance. A copy of this certificate is provided in Non-
confidential Appendix IIL

An environmental protection certificate was chtained from the Canton of Aargau'for the
manufacture of Valsartan capsules. A copy of this certificate is provided in Non-confidential
Appendix 1.

A statement of compliance regarding environmental permits required by ihe coniract
manufacturer of one of the intermediate products for Valsartan active substance is provided in
Confidential Appendix 4, as this information has been classified as confidential business
information. Tonen
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A statement of compliance by Ciba regarding environmental permits required for the
packaging of Diovan (valsartan) capsules at the Suffern, New York facility is provided in
Non-confidential Appendix 1V.

6.5. Coiapliance with OSHA Hazard Communication
Standard

In accordance with the requirsments of the Occupation Health and Safety Admiiwstration
(OSHA) Hazard Communication Standard, 29 CFR 1910.1200, Ciba Pharmaceuticals Division
has estab’'shed a Hazard Communication/Right-to-Know program at the Suffern, New York
site which covers all employees. Under this program, all chemicals are first evaluated to
determine whether they meet the OSHA criteria for hazardous chemicals. All containers are
then labeled with the chemical name, CAS number, and information regarding the nature of
hazards associated witi that substance. Maierial Safety Data Sheets (MSDSs) are available for
ali chemicals handled at the plant, with MSDSs prepared internaiiy for those materials used in
the production of finished dosage forms. These are available in each area where the substance
15 used, as welil as in a central location. The program aiso provides the required employee
training, which includes hazard recognition, interpretation of information on MSDSs and
labels, the safe handiing of selected classes of hazardous materials, and proper use of personal
protective equipmeiit.

To demonstrate compliance with the Federal and siate cccupational health requirements, an
MSDE for Valsantan drug substance is included in Non-confidential Appendi» V.

€.6. Quantities and concentrations expacted to enter the
environment

The concentration of Valsartan expected to be released into the environment as z result of
prescription of the drug product Diovan capsules for the treatmen: of hiypertension was
determined based upon market research. The marketing forecast for Valsartan capsules during
the peak year is provided in Confidential Appendix 8.

Bascd upon a forecasted peak vear maximum sales {and therefore, production), the Expected
wntroduction Concentravion (EIC) for the drug substance Valsartan has been calculated. The
EIC value, the supporting calculations and the assumptions made for this calcujation are
provided in Confidential Appendix 9.

It was concluded from the information provided in this Appendix that the maximum
anticipated levels of Valsartan in the environment occurring 2s a result of this indication
waolld be less thas 1 part per billion Since this qualifies for a Tier 0 approach, format items 7,
8,9, 10, 11 and 15 have not been included'.
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12. List of preparers

A curriculum vitae, documenting the qualifications and’ credentials for each of the contributors
to this environmental assessment, is provided 1n Non-confidential Appendix VI.

13. Certification

The undersigned official certifies that the information presented is true, accurate, and
complete to the best of the knowledge of the firm responsible for preparatio:: of the
environmental assessment. :

) /
__%/ iy /Zg;" Wa/ie

Jos/e .oMenzo, Ph. g Date
g,xecu ve Director, Health, Safety & Environment

14. References

1. Center for Drug Evaluation and Research (CDER), November 1995. Guidance for
Industry for the Submission of an Environmentai Assessment in Human Drug
Appiications and Supplements.
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Appendix I
Description and map of environmental settings of Ciba 1acility: Suffern, N'Y i
(Section 4.3.3.)

Ciba-Geigy Corporation
Pharmaceuticals Division
25 Old Mill Road
Suffern, New York 10901-7914

This Ciba pharmaceutical manufacturing facility is located in the Villages of Suffem and
Montebello, Rockdind County, New York (combined population 14,950) on 162 acres,
approximately 30 miles northwest of New York City. The manrufacturing facility, which
esides withii the boundaries of the Village of Suffern, consists of two main buildings, a new
docking facility, an auomated wareijouse structure and several auxiliarv buildings with a
combined total floor space of apnroximately 454,000 squars feet. The site is bounded by the
New York State Thruway on the norii, Hemion Road on the east, the Conrail Piermont Line on
the scuth and the Plaza Material Corp. quarry on the west. Wooded ridges on its east and west
sides border a flat valley where the facility, parking area and iandscaped area lie. The site
employs an average wcikforce of approximately S50 people. The surrcunding neighorhood
includes retail businesses, light industry and private residences. The topography of the region is
varied. The climate is temperate, with an average annual idinfall of 43.5 ‘aches. A map of the
facility follows.

Termain - The developed portion of the site, approximately 33 acres, is generally flat, with an
«verage elevation of approximately 320 feet above sea level. The nature of the soil is
characterized as glacial deposits, consisting of sand, gravel and a till mixture of sand, gravel,
boulders and clay, with sandstone and shale bedrock.

Water Rescurces - The Suffern facility is located in a draizage bzsin with a total of 295 acres.,
During storm events, stormwater runoff from this basic is channeled ra'urally through the
Ciba's property, eventually discharging through a culvert under Route 287, to 1 ake Antrim,
which eventually fecds into the Mahwah River. Stormwater runcff from the facility is directed
to this system through a standard gravity-flow conduit system designed specifically for
stormwater runoff conveyance. Foui (4) Jistinct wetland areas have been delineated at the site,
totaling 18.6 »cies. None of these areas fall under the NY State Department of Environmental
Caonservation (NYSDEC) regulations governing wetland: protection (12.4 acres or greater).
However, three of these faur wetlands areas do fali under both Federal Clean Water Act (CWA)
regulations and the US Army Corps of Engineer Environmental Protection Regulations.
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Process and domestic wastewater are conveyed from the facility via a gravity sewerage system
to an on-site sewerage pumping station. This flow is then directzd to the Village of Suffern
publicly owned treatment works (FOTW) at an average flowrate of 118,00C gallons per day
{GFD). This POTW is designed to psocess 1.8 million gallens per day (MGD). The POTW
regulates the Suifern facility for its discharge through a Federally-authorized pretreatment
permit progiam. This program reguiaies the {acility for flow, pH, blochemical oxygen demand
(BOD), total suspended solids (TSS), ail, grease, metals toluene and methylene chloride.
Reporting is submitted on a semi-annual basis. All domesii~ and fire protection water is
purchased from the Village of Suffern, which operates a well field, and is inierconnected with
the Spring Valley Water Company for supplemental purposes.

Air Quatity - Suffcn is part of the air quality geographical area regulated under the New York
-New Jersey - Connecticut Interstate Air Quality Control Region of the Environmenial
Protection Agency (EPA). Locally, Suffern air quality is regulated by both the NYSDEC and
the Rockland County Depantment of Health. Enforcement issues are handled jointly.

Kegicnal air quality desigrations arc given in Part 81 of the 40 Code of Federal Regulations
{CFR). Sufferr is currently in compliance with the National Ambient Air Quality Standards
(N.AAQS; for jarticulate matier, nitrogen dioxide, sulfur oxides and carbon monoxide.
However, Suffemn, along with the entire State of New York, is in nen-compliance with the
NAAQS for nzore.

Emissions of regulated substances into the air are reporied 10 Federal, state and local authorities
under Title I of the Superfund Amendments and Reauthorization Act of 1986 (SARA).
SARA Title I reguires affected faci'ities to track and submit emission inventorizs annualyy.
Ciba-Geigy Corporation has been meeting the requirements of SARA Title I since the
inception of the program in 1987 and will continue 1o comply. New York is required to submit
to the EPA a State Implementation Plan (SIP) detailing how Mew York 1r zets all Federal air
quality requirements. Ci»a fully compiics with the SIP outlined by }Mew York. The Clean Air
Act Amendments of 1990 promulgated many new a‘r reguiations. New York is curreatly
revisiig their SIP to reflect these new regulanons. Ciba intends to fully comply with the new
SIP.

In the State of New York, air emission. : regulated under Title 5 of the New York 3tate
Cudes, Rules and Regulation (NYCRR). As required by these regulations, Ciba maintains an
active air permit program. All permits have been, and will continue to be, renewed and updated
as process/facility changes occur. New permits wili be obtained as required. Where
appropriate, Ciba has installed state-of-the-art pollution controls to minimize air emissions. In

021
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aadition, stack tests have been, sad will continue to be, performed f.- all relevant emission
points ¢ ensure compliance.

In the County of Rockland, air emissions are regulated under Article XII of the Sanitary Code
of the County of Rockland. As required by County regulations, Ciba main*ains an active ajr
permit program. All permits have been, and wil! continue to be, renewed and updated as
changes occur.
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Bau- und Umweltschutzdirexiion

Kanton Dasel-Landsciha
4410 Lissta, Rhawnstrasse 29 N
Talelon 061 25 81 17 T
Teletax 051 925 0 45 resta

Liestal, den 18. Dezember 1995

Umweitschuzbescheinigung
(Giiltig bis 31. Dezember 1897)

En sironmental protection certification
(Valid untii 1987-12.31)

Die Bau- und Umweltschutzdirektion bastatigt, dass die Firma

CIBA.GEIGY
WERKE SCHWEIZERHALLE AG
POSTFACH 1130, CH-4133 PRATTELN

Gbar samtliche Bewilligungen verfigt, die aufgrund der eidgendssischen und kanto-
nalen Umweitschuizgesetzgebung fur ihren Betrieb zur Herstellung von Vaisartan
notig sind. Im weiterer; kann bastitigt werden, dass bei regeimdssigen Kontroller,
w3alche die kantonalen Behdrden im Betiieb 2060 durchiGhren, bis jetzt keine nen-
rnenswerten Verstdsse gegen die Umweltschutzgesetzgebung festgestellt worden
sind.

The Cepartment for construciion ans environmental protection conflrms that the com-
peny

CIBA-GEIGY
WERKE SCHWE!ZERHALLE AG
POSTFACH 1130, CH-#133 PRATTELN

has all the permits required by both federal and caxional swiss environmertal pro-
tection laws and reguiations to operate & piant for the preduction of Valsartan, This
document turthermaore confirms thet regular inspections of the Z060 piant by locat
suthorities up to now have nevar shown any noteworthy infiingemerits against envlk
ronmentai protection regulations.
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Umweiischutzbes: heinigung / Environmental protection certification CIBA-GEIGY Werke Schwezernale AG 2

Cie Bau- und Umweiischutzdirektion ist im Kanton Basel-Landschatt fir den Volizug
aller relevanten Gesetze und Verordnungen des eidgendssischen und kantonalen
Umweitrechts zustandig.

The departnent for construction and environmentsl protection is the authority that is
competent on the territory of the canton of Basel-Land (v enforce the relevent federal
and cantonal Iaws and regulations on the protection of the environmeiit.

Die Vorsteherin der Bau- und

Umweltschutzdirektion
The Minister for Construction
and Environmental Protection

ot

Elsbeth Schneider-Keneal



o Y BAUDEPARTEMENT DES KANTONS AARGAU
iy * Abteilung Umweltschutz

Entfeidarsiresse 16
Yotfon OS4 21 2728 neuab4.11.05: 082 83 M 34
Foletax D84 211770 s ab 4115506283834 38

Marcel Schvrid
5001 Asray, 17. Oldober 1995 Federa! Drug
Switzeriand Administration

US. A ] i

ENVIRONMENTAL PROTECTION CERTIFICATE

1. The company CIBA-GEIGY ltd. operates facilities for pharmacettical manufactering at
the following address

CIBA-GE!GY Hid. Wark Stein
Schaffhauserstracse
CH-4232 Stein, Switzerland

2. These production faciliies may only operate in accordance with permits issued by the
responsible authorities. In the permits are laid down the purpose fcr which buildings and
plants may be used and the legsl conditions with which the company must comply.

3. The above described permits cover the preparation of phammaceutical products
containing active substance of

VALSARTAN {80 & 100mg)
4 Al buildings and plants of the company CIBA-GEICY Id. Weri Stein must corr{piy with
the federal and cantonal laws and regulations conceming safety, protection of the
environment and working conditions. Compliance is enforced by the cantonial authorities.
5. The relevant departments of the cantonal authorities perform periodic inspections.
6. On the basis of the inspections performed it can be confimed that there exists no
indication of viotation of the appiicable laws and regulations.

BAUDEPARTEMENTY
Chef Ableilung Umweltschutz

Or. Jarg W. Tschiopp
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Pharmaceuticals Divisior @ D

Ciba-Gegy Corporation
556 Marnis Avenue

Sumrmit, NJ 079011395
Telephone 908 277 5000

Statement of Compliance

Ciba staies that it is compliance with, or on a schedule to be in compliance with, all
requirements set forth in all applicable Federal, state and local statutes and regulations, as
well as permits, consent decrees and administrative orders applicabie to the packaging of

Diovan® (valsartan) capsules at our Pharmaceutical production facility in Suffern, New
York.

g
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MATERIAL SAFETY DATA SHEET

’ CIBA-GEIGY CORPORATION
PHARMACEUTICALS DIVISION
536 Morris Avenue
Summit, NJ 07901-1398
24 Hour Emergency Telephone Numbers:

Cherical Emergency Response Center: 1-800-888-8372
| Medical Emergency: 1-908-277-5000

For Non-Emergency Siuation/Technical Infor.uation: 1-908-277-5397 (9:00 AM - 5:00 PM E.S.T)

SECTION 1. PRODUCT IDENTIFICATION

PRODUCT NAME: Valsarian

Ciba ID No.: 145765.4

CLASSIFICATION: Class I Compnund

SYNONYMS: Diovan™ Active Ingredient, CGP 48933

THERAPEUTIC CATEGORY: Antihypertensive agent (angiotensin II inhibitor)

GENERIC NAME: None

CHEMICAL NAME: (5)-N-valeryl-N-{[2'-(1H- tetrazol-5-yl) biphenyl-4-yl] miethyl}-valine
CHEMICAL FORMIILA: G HyoNg D,y

MOLECULAR WEIGHT: 435.5

SECTION 2. COMPOSITION/INFORMATION ON INGREDIENTS

COMPOSITION CAS # YW

Valsartan 137862-53-4 >99%

SECTION 3. HAZARDS IDENT'FICATION

EMERGENCY OVERVIEW
ltt!‘t#tﬁdtttltttttlllttlttit‘ttttt!tt*#ttt*tttt!ttttt.‘tl-‘lttttrtwttitvtl!tlltt*ttlﬂt**tt*t*#tl‘l‘#i'##t
PRACTICALLY NON-TOXIC/ORAL
MAY DECREASE BLOOD PRESSURE
MAY BE HARMFUL BY INHALATION
AVOID CONTACT WITH EYES AND SKIN
AVOID BREATHING DUST

llhtt*l‘tltltt‘li*.-l“t#*ttt"b*t‘.t-‘#‘...‘.tt*t‘.*‘It‘tt‘lt***l‘tt'tiit**tﬂ.-l‘t"ltlm*tﬁllttllrlttt*t*t

Valsartan Page | of 8 |
Approval Date: 30 APR 96
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PRIMARY ROUTE(S) OF ENTRY:

EFFECI‘S OF OVEREXPUSURE:
Skin:

Eye:
Inhalation:

Ingestion:

TARGET ORGAN EFFECTS:

REPRODUCTIVE HAZARDS:

CARCINOGENICITY:
ACGIH:
EPA.:
IARC:
MAK:
NIOSH:
NTP:
QOSHA:

sTAGENICITY:

inhalation

Not known. Studies ha-¢ not been performed to assess skin h ritation potential,

Not known. Studies have not bee pzrformed to assess eye irritation. Systemic

effects from absorption is possible

Not known. Studies have not been performed 10 assess acute inhalatio. toxicity.

Systemic effects from absorption is possibie,

Altr~ugh (s material has been found to be well-tolerated in animals afier oral
administration, iis pharmacological mode of action suggests that it might

possibly induce a variety of undesired effects.

Not known.

There are no reported adverse effects en reproductive function or fetat

development.

Studies have nct beer performed to assess arcinogenic potential.
Not listed
Not listed
Not listed
Mot listed
Not listed
Not lisied
Not listed

Devoid of mutagenic potential in four test svstems (see Section i)
p b

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: None known.

SECTION 4, EMERGENCY AND FIRST AID MEASURES

Skin Contact:

Wash coniaminated area with soap and water.

Eye Contact: Flus} with running water for 15 minutes holding eyelids open.
Inhalation; Remove to fresh air. Restore and/or support breathing as needed.
Ingesiion: Get medical auention immediateiy.

sartan

-«pproval Daie: 30 APR 96
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SECTION 5, FIRE FIGHTING MEASURES - _I

Flash Point: Not applicable Method Used:  Not applicable

Flammable Limits (% in air)
Lower: Not applicable Upper: Not applicable
Autoignition Temperature: Not applicabie ] .
Extinguishing Media: Use media suitable for fire in surroundirz area.
Speciat Fire Fighting Procedures and Precautions: Evacuate area and fight fire from safe distance.

Fire and Explosion Hazards: Contaminated water from fire hoses or sprinklers must be prevented from draining into
waterways, sewers, or the ground water. Appropriate measures must be taken for
containment. Combustion can lead 10 the formation of poisonous and itritant
decomposition products..

Vire-Fighting Equipment: Wear full protective clothing and a pressure-demand self-contained breathing apparatus.

Decomposition Products: Carbon and nitrogen oxides, as well as other poisonous or irritant gases and vapors can
be formed following thermal decomposition or combustion.

NFPA Ratings: Health= 0 Flammability = | Reactivity = 0 Special Hazard = None
Hazard Rating Scaies: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Savere U = Unknown

SECTION 6. ACCIDENTAL RELEASE MEASURES

Steps to be taken if Material is Released or Spilted: Using appropriate proiective equipment, swe~p up and containerize
spilled material. Aveid contamination of soils, sewage systems and waterways,

SECTION 7. HANDLING AND STORAGE

Storage Temperaturc (Min/Max.): Store material between 2°C and 30°C.

Shelf Life; Not known.

Special Sensitivity: Protect from light and warm, damp air.

Handling and Storage Precautions: Slorg in ightly sealed containers and protect fromn excessive heat and sources of
ignition.

Valsanan Page 3 of 8 |

Approval Date: 39 APR 96
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SECTION 8. ‘EXPOSURE CONTRU.S/PERSONAL PROTECTION - .

* Protection: Safety glasses with side shields.

Skin Protection: Wear protective gloves if direct handling of material is expected. If in solution,
selection of gloves depends upon vehicle.

Respiratory Protection: A NIOSH-approved hatf-face respirator equipped with dust filters must be worn
for open handling of material. HEPA cartridges offer a greater level of protection.

Ventilation Requirements: Local exhaust ventilation should be used for dusty operations involving quentities greater
than one kilograrm.

Additional Measures: Handle as a Class | compound (see Safery Procedure G-14). Avoid comact with eyes,
skin and personal clothing.
Exposure Limits (Definition of terms):
ACGIH: American Conference of Governmental Industria; Hygienists
Ceiling: Ceiling Value
DTEL: Derived Target Exposure Limit
MAK: Federal Republic of Germany Maximum Concentration Values in the Workplace
NIOSH: National Instituie for Occupational Safety and Health
OSHA: Occupational Safety and Health Administ. ation [USA)
PEL: Permuissible Exposure Limit
PIEL.: Permissible Internal Exposure Limit {Ciba internal]
REL: Recommended Exposure Limit
Skin (notation): absorbed through skin
STEL.: Short Term Exposure Limit
TLV: Threshold Limit Values
TWA: Time-Weighted Average
Component Exposure Limit
Valsartan PIEL=1 mgl‘m3

(Ciba internal provisional 8 hr. TWA)

artan Page 4 of 8 ’
--pproval Date: 30 APR 96
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SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance : fine powder Odor Threshold:
Color: white Odor Characteristics:
pH: 38 @0.18p/1,25°C(aq. s0l.)  Vapor Pressure:
Boiling Point: not applicable Vapor Density:
Melting/Freezing Pt: 105 - 110°C (221 - 230°F) Specific Gravity:
Solubility: 0.18 g/l in water (25 C); Partition Coelficient:

> 300 g/l in 96% ethanol (26°C) Combustibility:

> 500 g/l in methanol (26°C)

Ignition Point: 410°C: whirled dust method  Hazard Class (milling):
Dust Explosion Class: ST 2H Hazard Class (drying):
Self-ignition: NORE up to 105°C

<1 x10’torr
not applicable

-1.10a122°C *
brief ignition and

rapid extinction

SECTION 10. STABILITY-AND REACTIVITY

Stable (yes/no): Yes. Decomposition occurs at 170°C. 1% aqueous solution is stable (at pH 7.4)
for at least 3 weeks a: 50°C.

Hazardous Polymerization: Will not occur.

Conditions and Materiuls to Avoid: Protect from excessive heat and moisture. Avoid storage of marsrial
below 2°C and above. 30°C.

Incompatibility: Avoid contact with acids, bases, and oxidizing agents.

Hazardous Decomposition Products: Thermal decomposition or combustion results in the formation of carbon and
nitrogen oxides, as well as other poisonous or irritant gases and vapors.

SECTION 11. TOX;iCOLOGICAL INFORMATION

Eye Irritation: No data available.
Skin Irritation/Sensitization: No daia available. i
Oral Toxicity: LDy, > 2000 mp/ke (rat)
LD, = 1000 mg/ke {marmoset}
Dermal Toxicity: No daia availabie.
Inhalation Toxicity: No daia available.
Valsanan

Apptaval Dae: 30 APR 96
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Subchronic: In shori-term studies over periods of 14 days in rats and marmosets and 3
months in rats, treatment with Valsartan in daily oral doses of 60, 200, or 600
mg/kg was gencrally well tolerated. The most prominent findings were
clevated blood urea levels at doses > 200 mg/kg in rats and at 600 mp/kg in
marmosets.

Marmosets treated far 3 months with daily oral doses of 30, 60, 200. and 600
mp/kg displayed dose-related toxic effects at doses of 200 mg/kg and above.
The high dosc was reduced to 400 mg/kg after 23 days. The main pathological
effects took the ferm of changes in renal function with increased blood urea
and creatinine levels.

Repeated daily intravenous administration of Valsartan over 14 days at dos~s
of 10, 30, or 100 mg/kg in rats and 6, 20, or 60 mg/kg in marmosels was
generally well tolerated.

Chronic/Carcinogenicity: The resuits of 6- and 12-month oral studies in rats receiving 20, 60, and 200
mg/kg and in marmosets receiving 12, 40, and {20 mg/kg body weight
indicated good tolerability. A few minor symptoms were presumed to be due
to the pharmacological activity of the compound. In rats, some kidney values
were altered at 60 and 200 mg/kg.

Mutagenicity: Megative in the following tests: Ames test; Salmonella - E. coli fliver
microsome test; in vitro gene-mutation test with V79 cells (embryonic lung
fibroblasts) of the Chinese hamster; in vitro chromosome aberration test in
ovarian cells of the Chinese hamster; in vivo micronucleus test in rats.

Reproductive Effects: No teratogenir effects were detectable in the fetuses of rats and mice given
doses up to and including 600 mg/kg daily, nor in those of :abbits given 10
mg/kg, the highest dose tolerated without 1oxic reactions in the dams.
Treatment with doses up to and including 200 mg/kg also had no effect on the
fertility or reproductive performance of one generation of rats and their
offspring.

SECTION 12. ECOLOGICAL INFORMATION

Ecotoxicolopical Inf t
Species Minimum Inhibitory Concentration (mg/L)
Aspergillus niger > 1000
Trichoderma viride > 1000
Clastridium perfringens > 1000
Bacillus subtilis 1000
Nesioc sp. 200
Ereshwater Invenebrates: EC,, = 580 mg/L Species: Daphnia magna
NQEC = 280 mg/L Species: Daphnia magna

Eish 1oxicity: LC,, > 100 mg/! (96 hours) Species: trout

iaran Page 6 of 8 |

~proval Date. 30 APR 96
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Chemical Fate Information

Valsartan is not biedegradabie (method of OECD guideline No. 301/B). When properly introdu:ed into adequaiely prepared
biclogical sewage-treatment plants, no reduction in the aerobic decomposition capacity of activaied sludge is to be
anticipated, Contamination of soil, drains, and surface waters should be avoides. Bioaccumulation in fish or cther aquatic
organisms, although unlikely to occur, cannot be ruled out.

SECTIONR 13. -DISPOSAL CONSIDERATIONS

Waste Disposal Method: All wastes must be disposed of in accordance with local, state and federal laws and
regulations. (Contact local or state environmental agency fur specific ruies).

EPA Hazardous Waste Number: None.

SPECTION 14. TRANSPORTA TION INFORMATION

DO Shipping Name: Drugs, N.O.I. NMFC lem 60000
DOT Hazard Class: None
DOT Identification: Nene
Packing Greoup: None
Hazard Label: None
Sperial Requirements: None
Exceptions: None
Non-Bulk Requirements: Non=z
Bulk Requirements: None
Max. Passgr. Air/Rail: None
Max. Cargo Only Air/Rail: None
Reportable Quantity (lbs.): None
Stowage: None
Other Reqairements: None
Product Label: None
Packing Group: None

SECTION 15. REGULATORY INFORMATION

OSHA (Occupational Safety & Health Administration):  This Material Sufety Data Sh=et contains the information
required by the Federal OSHA Hazard Communication
Siandard (2¢ CFR 1910.1200).

OSHA PSM (Product Safety Management): Not listed

NJ TCPA (Toxic Catastrophe Prevention Act): This product contains NONE of the substances subject to the
reporting requirements of Section N.J.A.C. 7:31 of this act.

TSCA (Toxic Substance Control Act): Noit listed

Valsartan Page 7of & |

Approval Date: 30 APR 96
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CERCLA (Comprehensive Response Compensation & Liability Act): Not listed

~ARA Title Ti] {Superfund Amendments & Reauthorization Act):

Section 302 Extremely Hazardous Substances: Not applicable (R&D exemption)
Section 311/312 Hazard Categories: None
Sectior: 313 Toxic Chemicals: Not listed

RCRA (Resource Conservation & Recovery Act): Not listed

Other Stete Regulatory Information:

New Jersey: NJ RTK Thresheld Planning Quantity = 10,000 1bs.
Other USA Regulations: None
California Proposition 65: The fallowing statement is made in order to comply with the

California Safe Drinking Water and Toxic Enforcemant Act of
1986: This material is not known to the State of California 1o
cause cancer or reproductive toxicity.

Canada: WHMIS Ingredignt Disclosure List
Not listed

EEC Classification (European Economic Community):
Warning Symbol: Xn
Risk Codes: R20
Safety Codes: S24/25

SECTION 16. OTHER INFORMATION

Reason for Issue: Added tradename under Synonyms.

Supersedes Date: 29 Aug 95
Written By: C, Perino Date: 29 Aug 95
Approved By: 1. Sinnp Date: 30 Apr 96

To the best of our knowledge, the information contained herein is accurate. However, Ciba-Geigy Cnrporstion does
not assume any liability whaisoever for the accuracy or completeness of the information contained hereiu except for
the product’s administration/use as intended. Final determination of the suitabitity of any material is the sole
responsibility of the user. All materials may present unkuown hazards and should be used with caution. Although
certain hazards are described herein, we cannot guarantee that these are the only hazards which exist.

sartan Page 8 of 8 |
~proval Date: 30 APR 96
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CURRICULUM VITAE
Francis J. Gasparini

Research Scientist 111

ACADEMIC RECORD
Institution Date Degree  Major Field
Colgate University 1968 BA Chemistry
State University of New York at Albany 1971 Biochemistry
Columbia University 1976 Ph.D. Biochemistry

PROFESSIONAL EXPERIENCE
(Position Listed in Reverse Chronological Order)

CIBA-GEIGY Corporation, Pharmaceuticals Division

Research Scientist IT, Physical & Analytical Chem/Analytical Development - US 1993 - Present
Research Scieatist IT, Physical and Analvtical Chemistry 1989 - 1993

Montefiore Medical Center and the Albert Einstein College of Medicin

Clinical Encacrine Core Laboratory

Director : 1983 - 1989
Neuroendocrine Laboratory

Assistant Director : 1980 . 1985

The Roosevelt Hospital, Columbia University
Endocrine Biochemistry
Research Scientist 1979 - 1980

The Rockefeller University
Endocrine Biochemistry
Post Doctoral Feilow 1976 - 1979

PROFESSIONAL AND HONORARY SOCIETIES

The Endocrine S~ciety
Arnenican Association for the Advancement of Science
New York City Dept. of Heaith, Clinical Laboratory Supervisor's License
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PUBLICATIONS

Gasparninj, F. J., Hochberg, R B., and Lieberman. S ., "Biosynthesis of Steroid Sulfates by the Boar
Testes,” Biochemistry, 15, 3969, (1976).

Gasparini, F. J., ‘Wolfson. A., Hochberg, R. B., and Lieberman, S., "Side-chain Cleavage of Some
Cholesterol Es 1, Bjol, Chem,, 254, 6650 (1979).

Bradiow, H. L. an \asparini F. 1., "Current Status of Prostate Androgen Receptors,” Annals of Clinjcal

and Laboratory Science, 9, 299 (1979).

Weinberg, U., Gasparini, F. J., and Weitzman, E. D., Ontogeny of Melazonin Metabolism in the Rat. |n
Melatenin Rhythm Generating System,” D. C. Klein, Ed., S. Karger, Basel, Switzerland, 1982, 193-203

Halbreich, U., Asnis, G., Goldstein, S., Ryan, J. and Gasparini, F. I., "Need for "deadaptation” of Health
Research Volunteers Admitted to Hospital," Lancet, 1(8431), 756 (1985).

Zem, M., Halbreich, U., Bacon, K., Galanter, M., Kang, B. and Gasparini_ F. J., "Relationship Berween
Serum Cortisol, Liver Function, and Depression in Detoxified Alcobolics,” lism - Clinical &
Experimental Research, 10, 320 (1986).

Swarosta, Z., Gasparini, F. J., Shapiro, L. E., and Surks, M. I, "Diminished Hepatic L - Tricdothyronine
Nuclear Receptor Concentration in Razs Bearing the Walker 256 Carcinoma is not Due to a Gencralized
Decrease in Nonhistone Protein Synthesis,” Endocrinology, ]23, 1172 (1988).

Weirberg, U., Gasparini, F. J. and Weitzman, E. D., *The Developmental Partern of jn vitro Rat Liver
Melatonin Degrading Activity,” Endocrinologv, 108, 1081 (1981).

Sample,” ]. Clinical Neurogharmacology, 7(1), 274 (1984).
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Steve J. Lesko, CSP
Environmenta! Compliance Officer/Waste, HSAE

EMPLOYMENT

Mr. Lesko has been employed by Ciba Corporation, Pharmaceuticals Division in Summit,
New Jersey since May 1994. As Environmental Compliance Officer/Air, Mr. Lesko has

the responsibility of regulatory compliance for all medical, hazardous and non-hazardous
pharmaceutical wastes for the Summit site. In addition to the Environmental Compliance
Officer/Waste responsibilities, Mr. Lesko is also currently responsible for manageriz! and daily
operations of the Environmental section for the Division.

Prior to assuming the above-noted responsibilities, Mr. Lesko was employed by Ciba
Corporation, Pharmaceuticals Division and held the position's of Compliance Auditor and
Industrial Hygienist since November, 1988. Before joining Ciba, Mr. Lesko worked as an
Industrial Hygienist for Beecham Laboratories, an Associate Industrial Hygienist for Clayton
Environmental Laboratorics and as an Industrial Hygiene Technologist for Princeton Testing
Laboratories.

PROFESSIONAL ACTIVITIES

Mr. Lesko is a member of the national and local sections of the American Industrial Hygiene
Association and the American Society of Safety Engineers, and the Environmental Auditing
Roundtable.

EDUCATION
Mr. Lesko holds a Bachelors degree in Biology from the Ramapo College of New Jersey and is
currently pursuing a Masters degree in Environmental Science from the New Jersey Institute of

Technolngy (expected graduation May, 1996).

CERTIFICATIONS AND LICENSES

Mr. Lesko also holds the designation of a Certified Safety Professional (CSP) from the American
Society of Safety Engineers.
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Peter Leung
Environmental Compliance Officer/Air, HS&E

EMPLOYMENT

Mr. Leung has been emploved by Ciba Corporation, Pharmaceuticals Division in Summit,

New Jersey since June 1991. As Compliance Officer/Air, Mr. Leung has the responsibility of
regulatory compliance for all air emissions for the Summit site. Prior to joining Ciba, Mr. Leung
worked for Stone and Webster Engineering Corporation as an environmental engineer.
PROFESSIONAL ACTIVITIES

Mr. Leung is a member of the American Institute of Chemical Engineers and the Air and Waste
Management Association.

EDUCATION

Mr. Leung holds a Bachelor degree in Chemical Engineering from The Cooper Union, School of
Enginecering.
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Lisa A, Lumia
Technical Coordinator, Drug Regulatory Affairs

EMPLOYMENT

Since June 1984, Ms. Lumia has been employed by Ciba Corporation, Pharmaceuticals Division
in Suffern, New Yoik. As a Technical Coordinator, Ms. Lumia is responsible for the preparation
and maintenance of control documerits for marketed and investigational compounds;
organization and compilation of the chemistry, manufacturing and controls section of Original
INDs and NDAs and subsequent submissions to support the IND or NDA; and the preparation of
responses to FDA concerns regarding technical issues.

PRCFESSIONAL ACTIVITIES

Ms. Lumia is a member of the American Association of Pharmaceutical Scientists.

EDUCATION

Ms. Lumia holds a Bachelors degree in biology from Lafayette College, Easton, Pennsylvania.
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Christopher R. Perino
Qccupational Toxicotogist, HS&E

EMPLOYMENT

M. Perino has been employed by Ciba Corporation, Pharmaceuticals Division in Summit, New
Jersey since November 1992. As an Occupational Toxicologist, Mr. Perino has the responsibility
of OSHA Hazard Communication compliance for the Pharmaceuticals Division. Prior to joining
Ciba, Mr. Perino worked for Gibraltar Biological Laboratories as Manager of Toxicology and
Administration.

PROFESSIONAL ACTIVITIES

Mr. Perino is a member of the Occupational Toxicology Roundtable, Society of Toxicology
(Mid-Atlantic chapter) and the Society for Chemical Hazard Communication.

EDUCATION

Mr. Perino holds a Masters degree in Biology from Montclair State College and a Bachelors
degree in Biology from Villanova University.

PUBLICATIONS

Chemical TIMES & TRENDS: 21-28, Oct. 1991.
Chemical TIMES & TRENDS: 28-31, Jan. 1992.
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Joyce Ann Sinno, Ph.D.
Environmental/Occupational Toxicologist, HS&E

EMPLOYMENT

Dr. Sinno-has been employed by Ciba Corporation since November 1990 as Environmental/
Occupational Toxicologist for the Pharmaceuticals Division. In addition to responsibilities
associated with her position as Qccupational Toxicologist, Dr. Sinno's environmental
responsibilities include the preparation of Environmental Assessments for NDA and IND
submissions. Dr. Sinno was previously employed by Pfizer Pharmaceuticals.

PROFESSIONAL ACTIVITIES

Dr. Sinno is a member of the Society of Environmental Toxicology and Chemistry (SETAC),
the Mid-Atlantic Chapter of the Society of Toxicology (MASOT), and the American Industrial
Hygiene Association (ATHA).

EDUCATION

Dr. Sinno holds a Bachelors degree and a Masters degree in Pharmaceutical Toxicology and a

doctoral degree in Biochemical Toxicology from St. John's University College of Pharmacy and
Allied Health Professions.

PUBLICATIONS

Biol. Trace Element Res. 20: 153-160, 1989.
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* % DPEPARTMENT OF HEALTH AND HUWMAN SERVICES
N Public Health Service
i Memorandum Food and Drug Administrauon
. Center for Drug Evaluaton and Rescarch
"'q,,_m Division of Cardio-Renal Drug Products

Date: 6 November 1996
From: Robert R. Fenichel, HFD-110 0906
Subject: valsartan (DioVAN, Ciba). NDA 20-665 pec 20|

To: Raymond J. Lipicky, HFD-110

With this application, the sponsor proposes to market 80- and 160-mg
tablets of valsartan for the treatment of hypertension. This version of this memo
supersedes a version that was distributed yesterday: the new version incorporates
various latebreaking news and navigational atds suggested by Kathicen
Bonglovanni.

Chemistry

Methods validation has not yet been completed, but all other chemistry-
relategd matters have been settled to Dr. Coughlin's satisfaction. The manufactur-
ing facility passed its EER (nspection this month, and a copy of the report is
present In the package. The proposed trade name (Diovan) is acceptable to the
committee that worries about such things.

Pliopharmaceutics

The absolute bloavatlability of valsartan from oral DIOVAN {s only 23%, and
maost of the bioavaillable drug is excreted unchanged in the bile. One inactive
hydroxylated metabolite (*“M17) accounts for most of the valsartan that s
metabolized. and the site of this transiormation has not been identified. The
usual P450 suspects appear (from observed drug-drug noninteractions) to be
innocent

Valsartan's effects (if any] upon the metabolism of other drugs have been
only shallowly investigated. Coadministered valsartan ts known not to affect the
pharmacedynamles st/ of warfarin or the pharmacokinetics of digoxin,
amlodiptne, indomethacin. glibenclamide, or atenolo]. Measurable effects on the
pharmacokinetics of HCTZ and furosemide were clinically trivial. Some sugges-
tdons for further workup are contained in Dr. Parekh’s memo dated 22 October.

Valsartan 15 a chiral compound, apparently not racemized in the body. Its
pharmacokinetics are approximately linear throughout the range of 80-320 mg,
its apparent volume of distribution is about 0.2 L/kg. and its elimination half-
itfe 13 5-7 hours. Since less than 15% of orally-administered valsartan is
eliminated renally, the pharmacokinetics are mnot much affected by renal
dysfunction. On the other hand, the AUC of valsartan was increased up to
fourfold in patients with hepatic dysiunction.

About 10% of bioavailable valsartan remalns unaccounted for.

CADRUGS\ANGLBLOY O\ VALSARTNAREVIEW MEM Incluges changes threugh & November 1996 at 180%
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valaartan, NDA 20-665 RRF +» RL. 6 November 1996
Biopharmaceutics (continued) Page 2

When valsartan is administered with food, the AUC and C_ ., are reduced by
41% and 53%, respectively. In Protocol 17, Patlents were randomized to recejve
valsartan 80 mg in the fed or fasted states. After 8 weeks of therapy, the
placebo-corrected trough reduction in seated DBP was about 50% larger in the
fasted group; this pharmacodynamic difference was not statistically significant,
but It certatnly was consistent with the known pharmacokinetics.

The tested and to-be-marketed formulations were found to be appropriately
similar.

With labeling changes that she listed. Dr. Zia-Amirhosseini believed that the
application was approvable.

Pharmacology/Toxicolc gy

In (n oiro studies. valsartan bound to AT, receptors with exquisite
specificity, although affinittes varied from species to species by about 2 orders of
magnitude. Blr.ding 10 other neurotransmitter receptors, Including AT, receptors,
was 4 orders of magnitude weaker.

Bioavallability of enteral valsartan varied from species to species but was
generally less than 50%. As In humans. most of the bloavailable diug was
excreted unchanged: the human metabolite M1 was found iIn marmosets, hut
rodents’ metabolism of valsartan produces only several different metabolites not
found in humans. some identified and some not.

The general and reproductive toxicology studies were reviewed by Dr
Jagadeesh, and the carcinogenicity studies were reviewed by Dr. Proakis. These
Studies brought forth no surprises. With some minor labeling changes that they
listed, Drs. Jagadeesh and Proakis believed that the application was approvable.

The methods and resulis of the carcinogenicity trials were discussed and
approved at CAC meetings on 17 September and 22 October.

Efficacy

The clinical trials are elegantly described in Dr. Ganley's review dated 4
October. Over 2300 hypertensive pattents were exposed to valsartan in
randomized, placebo-controlied trials, and another 2000 or so exposures were
accrued tn other populations and settings.  The hypertensive patients studied
were the usual middle-aged gang. mainly white and mainly male.

The primary endpoint was generally the placebo-corrected change in ceated
diastolic blood pressure at trough: one trial used supine pressure measurements
inatead of seated ones. As shown in Dr. Ganley's Table SE.1 on page 15 of his
review of 4 October, valsartan was associated with modest, dose-related reduc-
tions In blood pressure throughout the range (10-320 mg/day) of doses tested.
The welshted-average placebo-corrected reductions in (usually seated) blood pres-
Sure are shown in the table on the next pPage. In the individua! trials. drug

CADRUGS\ANGIBLOK\VALSARRTN \REVIEW MEM includes changes through @ November 18968 at 1608
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valsartan, NDA 20-66% RRF = RL, 6 November 1996
Efficacy (continued) Page 3

Wegghted Averages by Dose
Placebo-corrected reduction in seated* BP at Endpoirt®

dose (mg/day)

10 29 40 80 160 320
patients 25 244 282 1040 310 150

BP reduction 1.3/0.8 5.6/28 6.2/2.6 7.0/44 7.4/4.6 9.0/6.4

* All but one; see Dr. Ganley's tables for detatls.
from pages 15 & 18 of Dr. Oanky's revew of 4 Oct

efiects larger than 2 mm H+9 were usually statistically significant, and those
larger than 4 mm Hg were always statistically significant

In women, valsartan appeared to be more effective In some tnials, but less
effective In others. Simllarly, there was no convincing assocfation between effica-
cy and age or (perhaps surprisingly) race.

An all-comer parallel-group comparison of once-dally versus twice-dally
dosing was not performed, but Protocol 50 followed patients who had fasled to
respond adequately to once-dally valsertan B0 mg. These patients were randomly
assigned to recelve 160 mg/day, eclther cnce dafly or as 80 mig bid. There was
a trend for better response to the wice-daily regimen, but the difference was
staustically and clinically insignificant ! <«<1 mm Hg).

Protocol 19 was a 702-patient, &-week, randomized, double-blind trial In
pauenta whose blood pressure was inadequately controlled after 4 weeks of treat-
ment with valsartan 80 mg/day. Thess patients were randomized to continue
with valsartan 80 mg/day. to double the valsartan to 160 mg/day. to add
hydrochlorothlazide 12.5 mg/cay, or to add hydrochlorothiazide 25 mg/day. As
shown In the table below., the valsartan monotherapy arms were not significantly
different from each other. but 80/12.5 was significantly more effective than
either. and B80/25 was significantly more effective still.

Safety & ADRs

Protocol 33 was a 129-patient, 6-week, double-blind, randomized, parallel-
group trial comparing valsartan 80 mg/day, Wsinopril 10 mg/day. and HCTZ 25
mg/day in patients who had histories of ACE-inhibitor-induced cough,
reproduced during a lsinopril challenge and disappearing on rechallenge.  The

Protocol 19
Reduction from Baseline in Seated BP at Endpoint

valsartan (mg) 80.0 160.0 R0.0 80.0
HCTZ (mg) 0.0 _ 00 125 25.0
patients 179 171 .76 178
Reducton in BP 3.8/5.3 %.9/57 9.3/7.8 15.7/10.4

L from puges 80 00 of Or Ganley's review of & Ocq

C ADRUGS\ANGZBLOKAVALSARTNAREVIEW MEM indudes changes through 6 November 1996 at 1605
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valsartan, NDA 20-865 RKRF <+ RL, 6 November 1596
Safety & ADRs {continued) Page 4

trial was intended to show that valsartan does not induce cough in patients who
do cough in response to ACE inhibitors. As described on pages 105-107 of Dr.
Ganley's review of 4 October, Protocol 33 was spectacularly successful, with a
69% incidence of cough in the Hsinopril group and incidences less than half that
size (and indistinguishable from each other) in the valsartan and HCTZ groups.

In addwton, ACE ‘nhibitors (sometimes enalapril. sometimes lstnopril)
appearced as positive controls in some of the placebo-controlled trials. so it was
possible to make various divect comparisons of valsartan and the ACE inhibitor,
leoking at the Incidences of some adverse effects of interest. As in Protocol S3
(and as predicted on biological grounds), cough was more frequent in the ACE-
inhit’tor patents (7.9%) than in those who recetved valsartan (2.3%) or placebo
(1.5%). The apparent differencc persists® when various kindred ADRs (*Upper
Respiratory Tract Infection.” “Pharyngitis," and so on) are pocled with
“Coughing,” and the same differenttal was seen with enalapril as with lisinopri).
Dr. Ganley perceives a subtle dose-related increase in cough in the valsartan
patients.t but I do not find the data convineing,

There were no uneguivocal cages of angioedema or renal failure assoclated
with valsartan. Nevertheless, considering the experience with losartan, Dr.
Ganley recommends (pages 9 and 10 of hi. review of 4 October) that the
angioedema and renal-fatlure labeling of valsartan should be similar to that of
losartan.

Other adverse reactions were seen with roughly equal incidences in the
valsartan., ACE-inhibitor. and placebo groups, and without apparent relation to
age. race, 0. gender. The same was true of adverse reactions leading to
withdrawal and of most abnormal laboratory results.  Neutropenia is the one
possible exception.

Dr. Ganley has had difficulty in oblaining adequate information regarding
observed cases of neutropenia. Such data as are available are summarized in
his supplemental review dated 7 QOctober. Among the 6000 or so patients
studied, 10 were neutropenic (<109 cells/L) at baseline, and 23 were found to
be neutropenic at some tme during treatment. On a per-patient baats,
neutropenia was somewhat more common in the valsartan exposed patients,
although this difference did not achieve statistical significance.t The data we
have neen given are not sufficient to use patient-days of exposure as the
denominator. and use of this denominator would presumably favor valsartan.
since the contro)l agents were generally restricted to short trals,

Because a reasonable number of these patients were neutropenic at baseline
(Lefore exposure to studv drugs), and because some of the on-treatment cases
reverted to normal neutsophil counts while continuing to receive treatment. one
may speculate that some or all of the observed cases were laboratory errors or
random vasiations, On the other hand. scveral of the nadir counts were the

* See Dr. Ganicy's review of 4 Qctober, page 6.
t See hig Table 5S.11 on page 10 of his review of 4 October.

$ My quick calcwlatons from [ . Canley's Table 1 ghow xf~1.9 (0.1<P<0.2) for valsar-

tan vs. others including vaisartan combinations. x} =1.4 {0.2<P<0.3) for valsartan {monotherapy
or combinationy) us others.

CADRUGS\ANG 2DLOK\ VALSARTN\REVIEW . MEM Intludes changts trough 6 November 1G98 of 1603
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valsartan, NDA 20-665 RRF « RL, 6 November 1990
Safety & ADRs (continued) Page 5

last observations recorded for the involved patients. whose subsequent courses
are unknown,

br. Ganley has requested additional information from the sponsor, but my
own nc'tnation would be to let 1t drop.

Treatment xRace Interaction

To decide what the labeling of DiovaN should say about the interaction of
treatment and race, we'll need to dectde whether we are Bayesians or
frequentists.

The Bayesian prior Is easy to describe. Presumably because hypertensive
blacks are often hyperiensive despite low plasma renin, drugs that suppress the
renin-ungtotensin  system have had somewhat less antthypertensive efficacy in
blacks than in nonblacks. This is reflected in the approved labels of the various
ACE inhibitors and of losartan. In the labeling of at least one flxed-dose
combination (benazepril/amlodipine (LOTREL, Ciba)), it is asserted that In blacks
the ACE-inhibitor compenent contributes nothing to the combinatian's antihyper-
tensive efficacy.

Are there enough data here to overcome our expectations? Some of the
data are laid out in Table SE.S on page 17 of Dr. Ganley's review of 4 Cctober.
That table shows that there were 6 trial xdose combinations in which more than
a few blacks were enrolled; the 6 cells tncluded 830 whites and 140 blacks. In
S of the 6 cells, the placebo-corrected valsartan-assoclated SeDBP reductions in
blacks were numerically greater than those secen iy whites randomized to the
same therapy. overall. the average drug effect in blacks was 29% greater than
that seen in whites.

Should this label swing to the opposite extreme, and assert that valsartan
s more effectve in blacks? Dr. Nurl points out® that the tabulated drug effects
do not represent diiferences in the response to valsartan. Instead, the drug
elfects are dominated by differential responses to placebo. Should we revert to
the prior?

Recommendations

Diovan should be approved for the treatment of hypertension. alo.e or In
combination with other drugs.

The labeling. as extensively marked up In the iIncluded copy murked
"MARKED UP," 1s in pretty good shape. Most of my comments are included In
the markup, but sonie are here, keyed to circled red letters marked on the
marked-up copy

A. One of the other markers-up has in various
placest resolved the treatmentxrace question by saying, In
* Sece pages L1-14 of his review dated 23 August.
1 AL lines 174, 103-168, and 238, and in the ingertton at ling 247.

CADRUGSNVANG 2BLOKAVALSARTNAREVIEW MEM vicludea changrs through & Nowmber 1998 ot 1610
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valsartan, NDA 20-66% RRF - RL, 6 November 19906
Recommendations {continued) Page 6

effect, that this interaction has not been studied. In fact,
there were RCTs that included 830 whites and 140 blacks.
The results of these trials are difficult to tnterpret, but it's
just not true that there 1S an open question here, likely to
be resolved predictably and urambiguously by some casily-
described trial. 1 think we're stuck with the fact that

Antthypertensive drugs that affect
the renin-angiotensin system (that is,
ACE inhibitors and angotensin-Il
blockers) have generally been found
tc be less cffective In low-renin
hypertensives (frequently blacks) than
in high-renin hypertensives (frequently
whites). In randomized, controlied
trials of DiOVAN that included a total
of 140 btlacks and B30 whites,
valsartan and an  ACE-inhibitor
control were gencrally more effective
in blacks, when the measure of effi-
cacy was the exteat of superiority to
placebo. Blacks' response to placebo
{n these {iriala was aignificantly less
than that of whites, which numer-
cally accounts for the unecxpected
overall finding. There is no simple
interpretation of these findings in
terrns of differential efficacy by race.

and that's what Id say. probably in place of lnes
193-198.

B. 1 crossed out the sentences on lines 208-211
and 227-230. I'm a little uncomfurtable putting tnto label-
Ing any trinl data that suggest a predictable magnjtude of
effect. non-placebo-corrected data are (to me} aut of the
queston.

C. The paragraph nserted just above line 402 seems
ill-conceived.  Valsartan is scarcely metabolized at all, so
'm not sure that any study of that metabolism s
worthwhile.  What's worth studying, and probably worth
mentioning. s the possibllity that valsartan. without being
metaboltzad itself, might inhtbit or Induce enzymes, thereby
affecing the disposition of other drugs.

D. The two paragraphs and the accompanying table
at lines 468-478 take up much too much space. Why not

Just In trials in which valsartan was
compared to an ACE (nhibitor and o
placebo, the incidence of dry cough
was significantly greater in the ACE.
inhibitor group {7.9%) than In the

CADRUGS\ANGIBLOK\VALSARTN\REVIEW MEM wncludes changes through 6 November 1998 ot 16310
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groups who received valsartan (2.6%)
or placebo (1.5%}. fn a 129-patient
trial limited to patients who had had
dry cough when they had previously
received ACE inhibitors, the incidence
of ¢ough In those randomized to
valsartan (or to placebo] was leas
than half the (ncidence in those ran-
domized to receive ACE inhibitors.

E. Dr Zia-Amirhossesni wanted to add "The effect of
race on the pharmacokinetica of vaisartan has not been
studied” to the Clinical Pharmacology scction at line 126.
but this would be a mistake, not hecause §t would be
unprecedented. but because it (s {ll-conceived. Racial
disunctions are mude in labeling because FPhase Il trials
are usually unable to get any closer to phenotypic
variations. PK information., on the other hand., is neces-
sarily obtained from a small number of patients who can
be characterized with great precision, so there's no reason
to setile for race as a deacripter.

F. The inserted paragraphs starting at lne 385 and
continuing untl just before the one jJust before line 402
are immensely bulkier than they need to be. How about

N¢ clinically significant phar-
macokinetic interactions were obaerved
when valsartan was coadministered
with amlodipine, atenalol, furosemide,
hydrachlorothiaxide, or (ndomethacin.
The valsartan-a‘enolol combination
was more anthypertensive than etther
component. but it did not lower the
heart rate more than atenolol alone.

Coadministration of valsartan and
digoxin did not affect the phar-
macokinetics of valsartan or the peak
concentration (C.,} or time to C,,
{t..) of digoxin: the effect (If any) of
valsartan on the AUC of digoxin has
not been determined.

Coadministration of valsartan and
warfarin did not change the phar-
macokinetics of valsartan or the ume-
course of the anticoagulant properties
of warfarin.

Coadministration of valsartan and
cimetudine did not change the phar-
macokinetics of cimetidine, but the

ND.736 P@14/@33

RRF =+ RL, 6 November 1996

Page 7
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valsartan, ND# - 365 RRF =+ RL, 6 November 1996
Recommendatior. -ntinued) Page 8

AUC and C,_ of valsartan were
increased by 17% and 499,
respectively.

cc: NDA 20-665
HFD-110/RFenichel
HFD-110/CGanley
HFD-111/ KBongtovanni
HFD-710/WNun

c \DRUOS\ANGaﬂLOK\VMSARTN\RF1EW.MEH inchudes thangce Uwough 8 November 1096 at 1610
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DEPARTMENT OF HEALTH AND HUMAN SERVICES

FOOD AND DRUG ADMINISTRATION Public Health Service
ivision rdio- {
Memorandum
DATE NOV 21 jons

-~
FROM : Director, Divigion of Cardio-Renal Drug Products, HFD-110 M

SUBJECT: Approvabiity of NDA 20685, Diovan (valsantan), Ciba-Geigy.
OEC 20 1906

70 :  Diractor, OHice ot Drug Evaluation |, HFD-100

introduction
This memorandum and attached documentation repressnt the Division's recommeandation that
NDA 20-665 be approved. Our marked-up draft labeliing is aftached, as Is an approvabie letter for your
signature. There are no clinical 1ssues thal are unresolved (except for, perhaps, the response of blacks).
Estlablishment inspections have besen completed and are satisfactory, shvironmantal assessment {as of
11/18/96) is not done (review of a response 10 a deficiency lefter is In prograss), methods validation has
not bsen comploeted. Otherwise, thera is nothing outstanding. None of the outstanding items prohibit
signing the approvable letter,

Efficacy
Without question, valsartan lowers blood prassure (systolic and diastolic); 10 placebo-controlled trials
involving 2330 patients with mild-to-
modarate hypertension ¢learly
demonsirate that effect. it is

Plot of Table (Page 3) of Dr. Fenchel's Se~~~rary Review o . ote that the highest dose

9 studied was only 320 mg (once-a-day).
W systolic L As can be seen from the figure (1o the
8 _ _ left), the trough blood pressure
@ diastolic response IS nicely related to the log of

the orally administered dose. The elfect
growing larger, tha larger the dose. The
largest mean effect tamalining "modest”,
but largar than wa somstimes sae wi
other NDAs.

N

N

&)

There wers no doae-limiling side effects
(excopt for a hinl of ayse-relatedness
ior cough and dizziness [Table $S.7,
page B of Dr. Ganlay's review). itis not at
all clear, form the data on blood pressure
and side-eftects, why the dose shouid
be limited to 320 mg. but no greater
doses wore studied. Three studies
(Protocols 09, 1G, 31 and 11) measured
blood pressure at trough as well as othar
timas in the dosing interval. A summary
———r v - y  ©f these dala can bs lound on page 5 of
10 100 5000 Ganley's review. On a whole,

Dose (mg once-n-day)

N W

V= 1.450939E+0 " Inix) + -2.25
A*z = 9.335744€-1

-

o
4

Trough BP Decrease (mm Hg Placebo Subtracted)
;-9
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Page 2 - NDA 20-685

espacially at lower doses, onca-a-day dosing does not ceem to cover the sntire dosing interval. Not too
surprising, since the terminal halt-life is in the order of 7 10 8 hours. Peak blood pressure sifects are sean
about 6 hours after taking a dose, and the peak plasma concentralion is also at about 4 to 6 hours {taken
with food, eadier in the fasted astate). Protocol 50 produced results that suppont 1abeiling that would say
“total dally dose of xxx mg, administerad once-a-day or in two divided doses.”

The above summary is not consistent with whal the sponsor desires (ihey want the upper limit of dose o
be 160 mg angu a ciear statament in |abetliing that says twice-a-day is no better than once-a-day), noris it
conslistent with eilher Dr. Fenichel's nor Dr. Ganley's interpretstion of the data (my surmise, since neither
adited the dosage and administration section of sponsor supplied draf labeliing). To amplify my
interpratation, | offer a graph (attached as a saparate sheetl of papar, labelled Appendix i).

Plotied on that page are the placsbo-subtracted change from baseline for Casual, cufl. trough syslolic and
diastolic blood prassures (at the designated *endpoint” as well a3 at the end of the triais). The data were
derived from an ‘intent to treat” analysis conducted by Dr. Nurn. The 4 trials represented (Studies 10, 11,
23 and 31) are g|] ot the placebo-controlied, pamligl dosa ranging trials thal were submitied. For
comparative purposas, but a side-light from the major teatures of the plots, are the results of Study 17
(which compared ths blood pressure effects of vaisaran in a group that took valsartan, once-a-day. with
food or in the fasted state).

Only ona study (Study 31) used 8 dose greater than 160 mg. Only one study (Study 31) tound statistically
significant ditferences from placebo for all dosing groups. Numerncally, only one study (Study 31) had
numerically greater decreases in blood pressure a1 each intreasing dose. None of the studies (including
Study 31} had a statistically significantly graater affect at the highest dose studied, compared t¢ the next
lowest gose. | think, the graphic (above) that dapicts the overall weighled average by dose at endpoint
{the tabie on page 3 of Dr. Fenichel's review) Is the *best” rapresentation of what the studies found. Wera
cne 1o rely on single trials for the “best” rapresentation, ona might conciude that 40 mg (Study 11,
diastolir} has the grealest effact, or that 80 mg (Study 23, systolic) has the greatest effect. Point by point
comparisons are, in my view, inappropriate. Whatls true, | think, Is that the |3:ger the dose the greater is
the oftect, ovar tha entire dose range studied. So, from an effect point of view, theie is no reason 1o limil
tho dose allowed to 160 mg (should one elect that option, the impitcit statamant is that doses greater than
160 mg have no grealer effect). Such a statement is not, in my view, consistent with the overall data. Of
coursa, there ware not many patients who raceived 320 mg {only 150 randomized to that group}. None-
the loss, thare appear to be no dose-related adverses atfacts and on-a-whate, thers were more adverse
oftocts cbsarved in the placebo population, and there is & large numbar {4543 patiants) who have been
exposed (o valsantan. So, | ses no reason for caution.

One trial (Study 50) did a “half-hsarnaa” ¢cornpanson of once-a-day (o twice-a-day administration. | agred
with Or. Nun's statemant thai the design of the trial did not allow a rigorous comparison between those twa
dosing intervals. Study S0 randomized 734 patiants (a large irial), was parailel in design and was placebo-
controlled. The study was powered to detect a 3 mm Hg change in sitting diastolic blood pregsure (180
patients per group. assurning 80% powar and a standard deviation of 8§ mm Hg.). Patlents ware
randomized 10 ore of 4 graups. Al patie. s were trated starting at vaisartan 80 mg once-a-aay, lisinoprll
10 my once-a-day or placsbo. for 4 weeks, F.. patients who were judged to be not rasponswve (sitting
thasiolic greater than or equal to 80 mm Hg), the dose was doubled (160 mg valsartan or 20 my lisinopril).
Whan judgod la bs unresponsive ons valsartan group recelved B0 mg twice-a-day, the other 180 mg
once-a-day. This sacond regimen was continued for 8 more weeks. Anaiyses at the end of 12 weeke

were based on intent-lo treat, on the chenge rom basaline for each randomized group. Indeed, there
ware no statistically cignificam diffarencas between adtive therapy gioupd, akthough aalh group was
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Page 3 - NDA 20-665

statistically significantly ditferent from placebo. The groups of titrated patiems (about 65% of the valsanan
groups naaded idration) had a further decrease In blpod pressure (about 1 mm Hg for placsbo, and sbowt
4 mm Hg tor vaisanan and lisinopril groups). The groater effoct that could be atribuled 10 ttration was not
ditferent between the groups. Retrospactively (it we had agreed 10 this design) , | cannot conclude from
this tnal that once-a-day and twice-a-day are equally eflective, at trough.

The ABPM studies (mainly Study 31), as well ag peak-to-trough studies (Studies 09 and 10) are the only
data avaliablo that allow some son ¢f intudion reganding once-a-day vs twice-a-day. To my eye (and there Is
no existing quantitative mattiod that can heip), Figure 31.2b (page 65 of Dr. Ganley's review), the 20 and
80 mg dose of valsanan (administered once-a-day) loses a littie loward the end of the dosing interval (the
20 mg dose losing more than the 80 mg dosse). Only the 320 mg dose Clearly does not lose some
magniude of effect during the tail of the dosing interval.

Trough/peak ratios (Table SE.2., page 10 of Dr. Ganlay's review) are incorrectiy calculated. The
trough/peak ratio caicutation should be performed on placebo sublracted data (l.e., on drug affect), if such
calcutation is performed at all. If the drug effect is used for tha caiculation the table looks as follows (using
the numbers in Table SE.S..

Tiealment PgakChange Trough Change

valsartan 10 mg 2.77 mm .83 mm 30%
valsartan 40 mg 457 mm 2.13mm 47%
valsartan BO mg 2.17 mm 3.03 mm 140%
vaisartan 160 mg 5.87 mm 4.83 mm 82%

The tabie above is not 100 llurinating and heips very little. The following graph helps a litlie. It plots the
peak Change and Trough Change as a function of dose.
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Like other dose-response data in the application, everything ordars nicely as a function of dose; except
for the 80 mg dose, which clearly 15 an anomaly. | think the plot {ignoring the B0 mg dose) Is consistent
with the notion that at low doses (e.g., 10 mQ) little of the peak effect is laft at trough and as the dose
increases, morg and more of the peak is retained. This, to me, confirms the intuitive 100k at the ABPM
data. ABPM and Peaw/Trough taken together strongly suggest that valsartan Is not a once-a-day drug
over the antire dosing inferval studisd. Once-a-day |5 ah acceptable regimen. N is not the only regimen
that should be advised. Twice-a-day has been studied and is safe.

Dr. Feruchel poinlts out (page 5 of his secondary review) the basis for dacision making regarding the blood
pressure response to valsarian in biacks. This issue needs revisiling sometime (somehow, but it Is not
clear what the somahow operations would bs). In our most recent ACE Inhibitor approval, it was clear (to
me and Dr. Stockbridge, but not to you) that blacks responded as well to that ACE inhibitor as did whites
{In tact in an all black, doso-response rial, the dose-response In blacks was idantical to that in whites: but
thig iatter identity was an across studies cemparison). Our current labelling and the community's
perception of iass rasponse to ACE inhibitors In blacks is one that is derived from subgroup analysis that
produces results consistent with models of mechanism of hypertension. Our labelling of losaran was
*Qayesian’ and | think the labelling ot valsartar should conform the *Bayes’an” thinking process.

There 1s a large food effact (page 13 of Dr. Zia-Amirhosseini's review, a substantial decrease in the
bioavaliability of valsartan when taken with food). In keeping with that sifect, in a single study (Protocol 17;
a placebo-controlled trial involving 285 patients), the mean decrease in blood presaure was numericaily
less (about 2 mm Hg less) in tha group taking 80 mg with food than in the group taking 80 mg in a fasted
state; atthough both groups had a response that was greater than that in the placebo population.

Labeliing should say thal a fasting state Is prelerrad.

1 think | have very liie else 1o add to the thinking process that Is present in the attached reviews. Valsartan
15 canainly an antihyperiensive agent and can be administered once or twice-s-day over iho entire daity
dose range studied.

Safsty
All 01d there were 4543 patients exposed 10 valsanan {4190 monotherapy and 353 combination therapy),
with 3710 in controlied trials and 2330 (lormal tables only include 2316 patients; this difersnce in
numbers is not signitcant, nor s it resolved, nor should o be resowved) in piacebo-controlied trats of 4 days
to 12 woeks duration. The bulk ol palients were exposed for less than 30 days, 626 were oxpased to
180 days or longer and 224 wera exposed lor 365 days or longer; at the 1ime of NDA submission. A
Safety Update was submitted on 4/25/96 and reviewad; an additional Satety Update was just submittad
{dated November 13, 1996) and is currently under roview . At the tima of the fimt Safety Updals,
253 pallents had entered the second year of open-label tollow-up and 131 had completed two years of
follow up.

As can bo seen from 21 pages of adverse evants reponed in placebo-controlied trials (Dr. Ganley's
117196, Medical Ofticer Review Addendum dated 11/1/86), valsartan was assentially not diterentiable
from placebo for elther total or any specific advarse event. In fact, for the most common adverse atfects
{(haagache and dizziness), headache was more commaon in the group receiving placabo (incidence of
13.6%) than in the group receiving vaisanan {incidance of 9.8 %); for dizziness the incidence was almost
idantcal (3.5 % lor placebo and 3.6 % for valsartan).
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There were 12 caaths reported (as of 3/31/96) and 2 more . the 4/25/96 Safety Update) for a total of
14 Ceaths. Narmative summaries of the 12 deaths reported In the original submission are In the appendix
of Or. Ganley's review and the 2 deaths of the reported in the first Salety Update are summanzed in

Dr. Ganley's 10/15/96 revisw. There is no signal that can be parceived in thase evants.

One controllad-tnal (Protocol 33) was a head-{o-head comparison of valsarntan and hsinopr! in a patient
population selactad for having typical ACE inhibitor cough. The Incidence of cough was the major end-
poinl. The results clearty ditterentiated valsartan from lisinopsil (the incldence of cough in the valsartan
group was both less than the incidence of cough in tha lisinopril graup as well as being indistinguishable
from that of the HCTZ group. All of the results of ail of the other irials are consigtent with the findings of
this single triat. Vaisanan, like losartan, is frea of this side affect.

In his orignal (10/8/96) review, Dr. Ganley was concemed about nautropenia. ihe sponsorin a
submission dated 10/23/96 provided mora information and In a review (dated 11/5/36) Dr. Ganley
concluded that there was no signal present {as did Dr. Fenichel and as do i).

. Summary
Thare no reason that | can find prohibiting your signing the approvable letter. Your comments regarding
labeling are invitad.

ce
Orig.

« HED-110
HFD-110/Project Manager
HFD-110/RLipicky
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