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S/@ U.S. FOOD & DRUG

BLA 125118/S-240
SUPPLEMENT APPROVAL

Bristol-Myers Squibb Company

Attention: Kurt Zhu, PhD

US Regulatory Lead, Global Regulatory and Safety Sciences
P.O. Box 5326

Princeton, NJ 08543-5326

Dear Dr. Zhu:

Please refer to your supplemental biologics license application (sBLA), dated June 23,
2021, received June 23, 2021, and your amendments, submitted under section 351(a)
of the Public Health Service Act for Orencia (abatacept).

This Prior Approval supplemental biologics license application provides for data to
support the use of abatacept for the prophylaxis of acute graft versus host disease
(aGVHD), in combination with a calcineurin inhibitor and methotrexate, in adults and
pediatric patients 2 years of age and older undergoing hematopoietic stem cell
transplantation (HSCT) from a matched or 1 allele-mismatched unrelated donor.

APPROVAL & LABELING

We have completed our review of this application, as amended. It is approved, effective
on the date of this letter, for use as recommended in the enclosed agreed-upon
labeling.

WAIVER OF HIGHLIGHTS Y2 PAGE LENGTH REQUIREMENT FOR HIGHLIGHTS

Please note that we have previously granted a waiver of the requirements of 21 CFR
201.57(d)(8) regarding the length of Highlights of Prescribing Information.

CONTENT OF LABELING

As soon as possible, but no later than 14 days from the date of this letter, submit, via
the FDA automated drug registration and listing system (eLIST), the content of labeling
[21 CFR 601.14(b)] in structured product labeling (SPL) format, as described at
FDA.gov,! that is identical to the enclosed labeling (text for the Prescribing Information,
Patient Package Insert, and Instructions for Use,) and include the labeling changes
proposed in any pending “Changes Being Effected” (CBE) supplements.

! http://www.fda.gov/Forlnd ustry/DataStandard s/StructuredProductLabeling/default. htm
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Information on submitting SPL files using eLIST may be found in the guidance for
industry SPL Standard for Content of Labeling Technical Qs and As.2

The SPL will be accessible via publicly available labeling repositories.

Also within 14 days, amend all pending supplemental applications that include labeling
changes for this BLA, including pending “Changes Being Effected” (CBE) supplements,
for which FDA has not yet issued an action letter, with the content of labeling [21 CFR
601.12(f)] in Microsoft Word format that includes the changes approved in this
supplemental application, as well as annual reportable changes. To facilitate review of
your submission(s), provide a highlighted or marked-up copy that shows all changes, as
well as a clean Microsoft Word version. The marked-up copy should provide appropriate
annotations, including supplement number(s) and annual report date(s).

REQUIRED PEDIATRIC ASSESSMENTS

Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), all applications for
new active ingredients (which includes new salts and new fixed combinations), new
indications, new dosage forms, new dosing regimens, or new routes of administration
are required to contain an assessment of the safety and effectiveness of the product for
the claimed indication in pediatric patients unless this requirement is waived, deferred,
or inapplicable.

Because the drug for this indication has orphan drug designation, you are exempt from
this requirement.

POSTMARKETING REQUIREMENTS UNDER 505(0)

Section 505(0)(3) of the Federal Food, Drug, and Cosmetic Act (FDCA) authorizes FDA
to require holders of approved drug and biological product applications to conduct
postmarketing studies and clinical trials for certain purposes, if FDA makes certain
findings required by the statute.

Since Orencia (abatacept) was approved on December 23, 2005, we have become
aware through clinical trial data of a serious risk of increased infections requiring further
characterization in patients age 2 to less than 6 years old with acute graft versus host
disease receiving abatacept 15 mg/kg as a 60-minute intravenous infusion on Day -1,
followed by 12 mg/kg on Days 5, 14, and 28 after transplantation. We consider this
information to be “new safety information” as defined in section 505-1(b)(3) of the
FDCA.

2We update guidances periodically. For the most recent version of a guidance, check the FDA Guidance
Documents Database https://ww.fda.gov/RegulatoryInformation/Guidances/default.htm.

U.S. Food and Drug Administration
Silver Spring, MD 20993
www.fda.gov
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We have determined that an analysis of spontaneous postmarketing adverse events
reported under subsection 505(k)(1) of the FDCA will not be sufficient to assess the
known serious risk of infections in patients 2 to less than 6 years of age receiving
abatacept and to verify the population PK predicted optimal dosing regimen in this
population.

Furthermore, the active postmarket risk identification and analysis system as available
under section 505(k)(3) of the FDCA will not be sufficient to assess this serious risk.

Finally, we have determined that only a clinical trial (rather than a nonclinical or
observational study) will be sufficient to assess this known serious risk.

Therefore, based on appropriate scientific data, FDA has determined that you are
required to conduct the following:

4189-1 Conduct a clinical trial to further characterize the known serious risk of
infections with abatacept in patients age 2 to less than 6 years and to
characterize the pharmacokinetics (PK) of abatacept to verify the
population PK predicted optimal dosing regimen of abatacept (15 mg/kg
as a 60-minute intravenous infusion on Day -1, followed by 12 mg/kg on
Days 5, 14, and 28 after transplantation) in pediatric patients age 2 to less
than 6 years for the prophylaxis of acute graft versus host disease, in
combination with a calcineurin inhibitor and methotrexate, undergoing
hematopoietic stem cell transplantation from a matched or 1 allele-
mismatched unrelated donor.

The timetable you submitted on December 9, 2021 states that you will conduct this
study according to the following schedule:

Final Protocol Submission: 06/2022
Trial Completion: 06/2026
Final Report Submission: 12/2026

Provide the datasets with the final report.

FDA considers the term final to mean that the applicant has submitted a protocol, the
FDA review team has sent comments to the applicant, and the protocol has been
revised as needed to meet the goal of the study or clinical trial.3

Submit the protocol(s) to your IND 135013, with a cross-reference letter to this BLA.
Submit nonclinical and chemistry, manufacturing, and controls protocols and all
postmarketing final report(s) to your BLA. Prominently identify the submission with the

3 See the guidance for Industry Postmarketing Studies and Clinical Trials—Implementation of Section
505(0)(3) of the Federal Food, Drug, and Cosmetic Act (October 2019).
https://www.fda.gov/Regulatorylnformation/Guidances/default.htm.

U.S. Food and Drug Administration

Silver Spring, MD 20993

www.fda.gov
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following wording in bold capital letters at the top of the first page of the submission, as
appropriate: “Required Postmarketing Protocol Under 505(0)”, “ Required
Postmarketing Final Report Under 505(0)”, “ Required Postmarketing
Correspondence Under 505(0)”.

Section 505(0)(3)(E)(ii) of the FDCA requires you to report periodically on the status of
any study or clinical trial required under this section. This section also requires you to
periodically report to FDA on the status of any study or clinical trial otherwise
undertaken to investigate a safety issue. Section 506B of the FDCA, as well as

21 CFR 601.70 requires you to report annually on the status of any postmarketing
commitments or required studies or clinical trials.

FDA will consider the submission of your annual report under section 506B and

21 CFR 601.70 to satisfy the periodic reporting requirement under section
505(0)(3)(E)(ii) provided that you include the elements listed in 505(0) and

21 CFR 601.70. We remind you that to comply with 505(0), your annual report must
also include a report on the status of any study or clinical trial otherwise undertaken to
investigate a safety issue. Failure to submit an annual report for studies or clinical trials
required under 505(0) on the date required will be considered a violation of FDCA
section 505(0)(3)(E)(ii) and could result in enforcement action.

PROMOTIONAL MATERIALS

You may request advisory comments on proposed introductory advertising and
promotional labeling. For information about submitting promotional materials, see the
final guidance for industry Providing Regulatory Submissions in Electronic and Non-
Electronic Format—Promotional Labeling and Advertising Materials for Human
Prescription Drugs.4

As required under 21 CFR 601.12(f)(4), you must submit final promotional materials,
and the Prescribing Information, at the time of initial dissemination or publication,
accompanied by a Form FDA 2253. Form FDA 2253 is available at FDA.gov.>
Information and Instructions for completing the form can be found at FDA.gov.6

REPORTING REQUIREMENTS

We remind you that you must comply with reporting requirements for an approved BLA
(in 21 CFR 600.80 and in 21 CFR 600.81).

“ For the most recent version of a guidance, check the FDA guidance web page
athttps:/www.fda.gov/media/128163/download.

5 http ://www.fda.gov/downloads/About FDA/ReportsManualsForms/Forms/UCMO083570. pdf
8 http ://www.fda.gov/downloads/AboutFDA/ReportsManualsForms/Forms/UCM375154. pdf
U.S. Food and Drug Administration

Silver Spring, MD 20993

www.fda.gov
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If you have any questions, call Suria Yesmin, Senior Regulatory Project Manager, at
301-348-1725.

Sincerely,

{See appended electronic signature page}

R. Angelo de Claro, MD
Division Director

Division of Hematologic Malignancies |
Office of Oncologic Diseases
Center for Drug Evaluation and Research

ENCLOSURE(S):
e Content of Labeling

U.S. Food and Drug Administration
Silver Spring, MD 20993
www.fda.gov
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ROMEO A DE CLARO
12/15/2021 10:23:56 AM

Reference ID: 4904773



CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:

1251180rigl1s240

LABELING




HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
ORENCIA safely and effectively. See full prescribing information for
ORENCIA.

ORENCIA (abatacept) for injection, for intravenous use
ORENCIA (abatacept) injection, for subcutaneous use
Initial U.S. Approval: 2005

--------------------------- RECENT MAJOR CHANGES------------=-mnommemeem
Indications and Usage, Prophylaxis for Acute Graft versus Host

Disease (1.4) 12/2021
Dosage and Administration, Dosage in Prophylaxis

of Acute Graft versus Host Disease (2.4) 12/2021
Warnings and Precautions, Immunizations (5.4) 12/2021

Warnings and Precautions, Cytomegalovirus (CMV) and
Epstein-Barr Virus (EBV) Reactivation in aGVHD Prophylaxis
after Hematopoietic Stem Cell Transplant (HSCT) (5.7) 12/2021

INDICATIONS AND USAGE

ORENCIA is a selective T cell costimulation modulator indicated for:

o the treatment of adult patients with moderately to severely active rheumatoid
arthritis (RA). (1.1)

o the treatment of patients 2 years of age and older with moderately to severely
active polyarticular juvenile idiopathic arthritis (pJIA). (1.2)

o the treatment of adult patients with active psoriatic arthritis (PsA). (1.3)

o the prophylaxis of acute graft versus host disease (aGVHD), in combination
with a calcineurin inhibitor and methotrexate, in adults and pediatric patients
2 years of age and older undergoing hematopoietic stem cell transplantation
(HSCT) from a matched or 1 allele-mismatched unrelated donor. (1.4)

Limitations of Use:

Concomitant use of ORENCIA with other immunosuppressives [e.g., biologic

disease-modifying antirheumatic drugs (bDMARDS), Janus kinase (JAK)

inhibitors] is not recommended (1.5, 5.1).

------------------------ DOSAGE AND ADMINISTRATION-------mrmmemmmemeeee

Intravenous Use for Adult RA (2.1) and Adult PsA (2.3)

e Administer at 0, 2, and 4 weeks, and every 4 weeks thereafter, as a 30-
minute infusion

Body Weight of Patient Dose Number of Vials
Less than 60 kg 500 mg 2
60 to 100 kg 750 mg 3
More than 100 kg 1,000 mg 4

Subcutaneous Use for Adult RA (2.1)

e Prior to the first subcutaneous dose, may administer an optional loading dose
as a single intravenous infusion as per body weight categories above.

o Administer 125 mg by subcutaneous injection once weekly (within a day of
the intravenous infusion if infusion given).

o Patients switching from intravenous use to subcutaneous use, administer first
subcutaneous dose instead of next scheduled intravenous dose.

Intravenous Use for pJIA in Pediatric Patients >6 Years Old (2.2)

e Pediatric patients weighing <75 kg administer 10 mg/kg intravenously and
those weighing >75 kg administer the adult intravenous dosing regimen (not
to exceed a maximum dose of 1,000 mg), as a 30-minute infusion.

e Subsequently administer infusions at 2 and 4 weeks and every 4 weeks
thereafter.

Subcutaneous Use for pJIA in Pediatric Patients >2 Years Old (2.2)

¢ Administer subcutaneously without an intravenous loading dose

Body Weight of Pediatric Patient

Dose (once weekly)

10 kg to less than 25 kg 50 mg
25 kg to less than 50 kg 87.5 mg
50 kg or more 125 mg

Subcutaneous Use for Adult PsA (2.3)
e Administer 125 mg by subcutaneous injection once weekly without an
intravenous loading dose.

o Patients switching from intravenous use to subcutaneous use, administer first
subcutaneous dose instead of next scheduled intravenous dose.

Intravenous Use for prophylaxis of aGVHD (2.4)

o For patients 6 years and older, administer at a 10 mg/kg dose (maximum
dose 1,000 mg) as a 60-minute infusion on the day before transplantation,
followed by a dose on Day 5, 14, and 28 after transplant (2.4).

o For patients 2 to less than 6 years old, administer a 15 mg/kg dose as a 60-
minute infusion on the day before transplantation, followed by a 12 mg/kg
dose as a 60-minute infusion on Day 5, 14, and 28 after transplant (2.4).

Preparation and Administration Instructions

o Administer as a 30-minute intravenous infusion for RA, pJIA, and PsA (2.5).

e Administer as a 60-minute intravenous infusion for aGVHD prophylaxis
(2.5).

e See the Full Prescribing Information for preparation and administration
instructions for intravenous infusion and recommendations for subcutaneous
use (2.5, 2.6). Prepare ORENCIA using only the silicone-free disposable
syringe (2.5).

---------------------- DOSAGE FORMS AND STRENG T THS---nmmmmmemmmmmeee

Intravenous Infusion

e For injection: 250 mg lyophilized powder in a single-dose vial (may use less
than full contents of vial or use more than one vial). (3)

Subcutaneous Use

e Injection: 50 mg/0.4 mL, 87.5 mg/0.7 mL, 125 mg/mL solution in single-
dose prefilled syringes. (3)

e Injection: 125 mg/mL solution in a single-dose prefilled ClickJect™
autoinjectors. (3)

CONTRAINDICATIONS

None. (4)

------------------------ WARNINGS AND PRECAUTIONS---mmeemmmeememeemeee

e Concomitant use with a TNF antagonist can increase the risk of infections
and serious infections. (5.1)

e Hypersensitivity and anaphylaxis have occurred. (5.2)

o Serious infections reported. Patients with a history of recurrent infections or
underlying conditions predisposing to infections may experience more
infections. Discontinue if a serious infection develops. (5.3)

e Screen for latent TB infection prior to initiating therapy. Patients testing
positive should be treated prior to initiating ORENCIA. (5.3)

o Should screen for viral hepatitis prior to initiating ORENCIA. (5.3)

o Update vaccinations prior to initiating ORENCIA. Live vaccines should not
be given concurrently or within 3 months of discontinuation. ORENCIA
may blunt the effectiveness of some immunizations. (5.4)

e COPD patients may develop more frequent respiratory adverse events.
(5.5

e Cytomegalovirus (CMV) and Epstein-Barr Virus (EBV) reactivation in
patients treated for aGVHD prophylaxis. (5.7)

ADVERSE REACTIONS
Most common adverse events (>10%) in RA are headache, upper respiratory
tract infection, nasopharyngitis, and nausea. (6.1)

Most common adverse reactions (>10%) in prophylaxis of aGVHD are
anemia, hypertension, CMV reactivation/CMV infection, pyrexia, pneumonia,
epistaxis, CD4 lymphocytes decreased, hypermagnesemia, and acute kidney
injury. (6.1)

To report SUSPECTED ADVERSE REACTIONS, contact Bristol-Myers
Squibb at 1-800-721-5072 or FDA at 1-800-FDA-1088 or
www.fda.gov/medwatch.

See 17 for PATIENT COUNSELING INFORMATION and FDA-
approved patient labeling.
Revised: 12/2021

FULL PRESCRIBING INFORMATION: CONTENTS*
1 INDICATIONS AND USAGE
1.1 Adult Rheumatoid Arthritis
1.2 Polyarticular Juvenile Idiopathic Arthritis
1.3 Adult Psoriatic Arthritis
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FULL PRESCRIBING INFORMATION
1 INDICATIONS AND USAGE

1.1 Adult Rheumatoid Arthritis

ORENCIA® is indicated for the treatment of adult patients with moderately to severely active
rheumatoid arthritis.

1.2 Polyarticular Juvenile Idiopathic Arthritis

ORENCIA is indicated for the treatment of patients 2 years of age and older with moderately to
severely active polyarticular juvenile idiopathic arthritis.

1.3 Adult Psoriatic Arthritis
ORENCIA is indicated for the treatment of adult patients with active psoriatic arthritis (PsA).

1.4 Prophylaxis for Acute Graft versus Host Disease

ORENCIA is indicated for the prophylaxis of acute graft versus host disease (aGVHD), in
combination with a calcineurin inhibitor and methotrexate, in adults and pediatric patients 2 years
of age and older undergoing hematopoietic stem cell transplantation (HSCT) from a matched or 1
allele-mismatched unrelated-donor.

1.5 Limitations of Use

The concomitant use of ORENCIA with other potent immunosuppressants [e.g., biologic disease-
modifying antirheumatic drugs (bDMARDS), Janus kinase (JAK) inhibitors] is not recommended.

2 DOSAGE AND ADMINISTRATION

2.1 Dosage in Adult Rheumatoid Arthritis

For adult patients with RA, administer as an intravenous infusion or as a subcutaneous injection.
ORENCIA may be used as monotherapy or concomitantly with disease-modifying antirheumatic
drugs (DMARDs) other than JAK inhibitors or bDMARDs (e.g., TNF antagonists).

Intravenous Dosing Regimen

Reconstitute ORENCIA lyophilized powder and administer after dilution /[see Dosage and
Administration (2.5)] as a 30-minute intravenous infusion utilizing the weight range-based dosing
specified in Table 1. Following the initial intravenous infusion, administer as an intravenous
infusion at 2 and 4 weeks and every 4 weeks thereafter.

Reference ID: 4904773



Table 1: Dose of ORENCIA for Intravenous Infusion in Adult RA Patients

Body Weight of Adult Patient Dose Number of Vials?
Less than 60 kg 500 mg 2
60 to 100 kg 750 mg 3
More than 100 kg 1,000 mg 4

& Each vial provides 250 mg of abatacept for administration.

Subcutaneous Dosing Regimen

Prior to the first subcutaneous dose, may administer an optional loading dose as a single
intravenous infusion (as per body weight categories in Table 1). If an intravenous loading dose is
used, administer the first subcutaneous injection within one day of the infusion. Administer
ORENCIA 125 mg in prefilled syringes or in ORENCIA ClickJect™ autoinjector by
subcutaneous injection once weekly [see Dosage and Administration (2.6)].

For patients switching from ORENCIA intravenous therapy to subcutaneous administration,
administer the first subcutaneous dose instead of the next scheduled intravenous dose.

2.2 Dosage in Polyarticular Juvenile Idiopathic Arthritis

For patients with polyarticular juvenile idiopathic arthritis (pJIA), may administer ORENCIA as
an intravenous infusion (only patients 6 years of age and older) or a subcutaneous injection (only
patients 2 years of age and older) [see Use in Specific Populations (8.4)]. ORENCIA may be used
as monotherapy or concomitantly with methotrexate.

Intravenous Dosing Regimen

Administer ORENCIA as a 30-minute intravenous infusion based on body weight /see Dosage
and Administration (2.5)]:

e Ifless than 75 kg, administer a dose of 10 mg/kg.

e If75 kg or greater, administer as per the recommendations in Table 1 (follow the adult
intravenous dosing regimen), not to exceed a maximum dose of 1,000 mg.

Following the initial intravenous infusion, administer infusions at 2 and 4 weeks and every 4 weeks
thereafter. Immediately discard any unused portion in the vials.

Subcutaneous Dosing Regimen

Administer ORENCIA for subcutaneous injection, without an intravenous loading dose, utilizing
the weight range-based dosing as specified in Table 2 [see Dosage and Administration (2.6)].
Subsequently administer once weekly.
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Table 2: Dose of ORENCIA for Subcutaneous Administration in Patients 2 Years of

Age and Older with JIA
Body Weight of
Pediatric Patient Dose (once weekly)
10 to less than 25 kg 50 mg
25 to less than 50 kg 87.5 mg
50 kg or more 125 mg

PJIA patients may self-inject with ORENCIA or the patient’s caregiver may administer ORENCIA
if both the healthcare practitioner and the parent/legal guardian determines it is appropriate. The
ability of pediatric patients to self-inject with the autoinjector has not been tested.

23 Dosage in Adult Psoriatic Arthritis

For adult patients with psoriatic arthritis, administer as an intravenous infusion or a subcutaneous
injection. ORENCIA may be used with or without non-biologic DMARDs.

Intravenous Dosing Regimen

Administer ORENCIA as a 30-minute intravenous infusion utilizing the weight range-based
dosing specified in Table 1. Following the initial intravenous administration, administer an
intravenous infusion at 2 and 4 weeks and every 4 weeks thereafter.

Subcutaneous Dosing Regimen

Administer 125 mg of ORENCIA subcutaneously once weekly (no intravenous loading dose is
needed) [see Dosage and Administration (2.6)].

For patients switching from ORENCIA intravenous infusions to subcutaneous administration,

administer the first subcutaneous dose instead of the next scheduled intravenous dose.

24 Dosage in Prophylaxis of Acute Graft versus Host Disease in Adults
and Pediatric Patients Aged 2 Years and Older

Antiviral Prophylactic Treatment

Before administering ORENCIA, administer recommended antiviral prophylactic treatment for
Epstein-Barr Virus (EBV) reactivation, and continue for six months following HSCT. In addition,
consider prophylactic antivirals for Cytomegalovirus (CMV) infection/reactivation during
treatment and for six months following HSCT [see Warnings and Precautions (5.7)].

Intravenous Dosing Regimen

For patients 6 years and older, administer ORENCIA 10 mg/kg (maximum dose of 1,000 mg) as
an intravenous infusion over 60 minutes on the day before transplantation (Day -1), followed by
administration on Days 5, 14, and 28 after transplantation.
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For patients 2 to less than 6 years old, administer ORENCIA 15 mg/kg as an intravenous infusion
over 60 minutes on the day before transplantation (Day -1), followed by 12 mg/kg as an
intravenous infusion over 60 minutes on Days 5, 14, and 28 after transplantation.

2.5 Preparation and Administration Instructions for Intravenous Infusion

Calculate the ORENCIA dose, the total volume of reconstituted solution required, and the number
of ORENCIA vials needed. For a full dose, less than the full contents of one vial or more than one
vial may be needed. Using aseptic technique, reconstitute, dilute, and then administer ORENCIA
as follows:

Reconstitution
1)  Use the vial only if the vacuum is present.

2)  Reconstitute each vial of supplied ORENCIA lyophilized powder (each vial supplies 250 mg
of abatacept) with 10 mL of Sterile Water for Injection, USP (direct the stream toward the
inside wall of the vial) to obtain a concentration of 25 mg/mL. Use only the provided silicone-
free syringe with an 18- to 21-gauge needle:

a. If the ORENCIA lyophilized powder is accidently reconstituted using a siliconized
syringe, the solution may develop a few translucent particles (discard any solutions
prepared using siliconized syringes).

b. If the silicone-free disposable syringe is dropped or becomes contaminated, use a new
silicone-free disposable syringe. To obtain new silicone-free syringes, contact Bristol-
Myers Squibb at 1-800-ORENCIA.

3) Gently swirl the vial to minimize foam formation, until the contents are completely
dissolved. Do not shake. Avoid prolonged or vigorous agitation.

4)  Upon complete dissolution of the lyophilized powder, vent the vial with a needle to dissipate
any foam that may be present.

5)  Visually inspect the reconstituted solution (the solution should be clear and colorless to pale
yellow). Do not use if opaque particles, discoloration, or other foreign particles are present.

6) Repeat steps 2) through 5) if two, three, or four vials are needed for a dose (see Table 1).

Dilution
7)  Must further dilute the reconstituted ORENCIA solution to 100 mL as follows:

a. From a 100 mL infusion bag or bottle of 0.9% Sodium Chloride Injection, USP, withdraw
a volume equal to the volume of the reconstituted ORENCIA solution required for the
patient’s dose.

b. Slowly add the reconstituted ORENCIA solution(s) into the infusion bag or bottle using
the silicone-free disposable syringe provided with each vial.

c. Gently mix. Do not shake the bag or bottle. The final concentration of abatacept in the bag
or bottle will depend upon the amount of abatacept added, but will be no more than
10 mg/mL. Immediately discard any unused portion in the ORENCIA vial.
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Administration

8)  Prior to administration, visually inspect the ORENCIA diluted solution for particulate
matter and discoloration. Discard the diluted solution if any particulate matter or
discoloration is observed.

9)  Using an infusion set and a_sterile, non-pyrogenic, low-protein-binding filter (pore size of
0.2 um to 1.2 um), administer the entire diluted ORENCIA solution over:

¢ 30 minutes for RA, pJIA, and PsA

e 60 minutes for aGVHD prophylaxis

10) Must complete the infusion of the diluted ORENCIA solution within 24 hours of
reconstitution of the ORENCIA vials.

Do not infuse ORENCIA concomitantly in the same intravenous line with other agents. No
physical or biochemical compatibility studies have been conducted to evaluate the
coadministration of ORENCIA with other drugs.

Storage of Diluted ORENCIA Solution

May store the diluted ORENCIA solution at room temperature or refrigerate at 2°C to 8°C
(36°F to 46°F) up to 24 hours before use. Discard the diluted solution if not administered within
24 hours.

2.6 Recommendations for Subcutaneous Administration
ORENCIA prefilled syringes and ORENCIA ClickJect autoinjectors are intended for:

e subcutaneous use only and are not intended for intravenous infusion
e use under the guidance of a healthcare practitioner.

After proper training in subcutaneous injection technique, a patient or the patient’s caregiver may
administer a subcutaneous injection of ORENCIA (ClickJect autoinjector or prefilled syringe) if a
healthcare practitioner determines that it is appropriate. Instruct patients and/or caregivers to
follow the directions provided in the Instructions for Use for additional details on administration.
Specifically instruct them to inject the full amount (which provides the proper dose of ORENCIA),
rotate injection sites, and to avoid injections into areas where the skin is tender, bruised, red, or
hard.

Visually inspect for particulate matter and discoloration prior to administration. Do not use
ORENCIA prefilled syringes or ORENCIA ClickJect autoinjectors exhibiting particulate matter
or discoloration. ORENCIA should be clear to slightly opalescent and colorless to pale yellow.

3 DOSAGE FORMS AND STRENGTHS

e Intravenous Infusion

For injection: 250 mg white lyophilized powder in a single-dose vial (one may use less than
the full contents of the vial or use more than one vial) [see Dosage and Administration (2.1,
2.2,2.3)].
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e Subcutaneous Use

Injection: 50 mg/0.4 mL, 87.5 mg/0.7 mL, and 125 mg/mL of a clear to slightly opalescent,
colorless to pale-yellow solution in a single-dose prefilled glass syringe.

Injection: 125 mg/mL of a clear to slightly opalescent, colorless to pale-yellow solution in a
single-dose prefilled ClickJect autoinjector.

4 CONTRAINDICATIONS

None.

5 WARNINGS AND PRECAUTIONS

5.1 Increased Risk of Infection with Concomitant Use of TNF Antagonists,

Other Biologic RA/PsA Therapy, or JAK Inhibitors

In controlled clinical trials in patients with adult RA, patients receiving concomitant intravenous
ORENCIA and TNF antagonist therapy experienced more infections (63% vs. 43%) and serious
infections (4.4% vs. 0.8%) compared to patients treated with only TNF antagonists [see Adverse
Reactions (6.1)]. These trials failed to demonstrate an important enhancement of efficacy with
concomitant administration of ORENCIA with TNF antagonists; therefore, concurrent therapy
with ORENCIA and a TNF antagonist is not recommended. While transitioning from TNF
antagonist therapy to ORENCIA therapy, patients should be monitored for signs of infection.
Additionally, concomitant use of ORENCIA with other biologic RA/PsA therapy or JAK
inhibitors is not recommended.

5.2 Hypersensitivity

In clinical trials of 2688 adult RA patients treated with intravenous ORENCIA, there were two
cases (<0.1%) of anaphylaxis reactions. Other reactions potentially associated with drug
hypersensitivity, such as hypotension, urticaria, and dyspnea, each occurred in less than 0.9% of
ORENCIA-treated patients. Of the 190 ORENCIA-treated patients in pJIA clinical trials, there
was one case of a hypersensitivity reaction (0.5%) /see Adverse Reactions (6.1)].

In postmarketing experience, fatal anaphylaxis following the first infusion of ORENCIA and life-
threatening cases of angioedema have been reported. Angioedema has occurred as early as after
the first dose of ORENCIA, but also has occurred with subsequent doses. Angioedema reactions
have occurred within hours of administration and in some instances had a delayed onset (i.e., days).

Appropriate medical support measures for the treatment of hypersensitivity reactions should be
available for immediate use in the event of a reaction. If an anaphylactic or other serious allergic
reaction occurs, administration of intravenous or subcutaneous ORENCIA should be stopped
immediately with appropriate therapy instituted, and the use of ORENCIA should be permanently
discontinued.
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5.3 Infections

Serious infections, including sepsis and pneumonia, have been reported in patients receiving
ORENCIA (serious infections were reported in 3% and 1.9% of RA patients treated with
intravenous ORENCIA and placebo, respectively) [see Adverse Reactions (6.1)]. Some of these
infections have been fatal. Many of the serious infections have occurred in patients on concomitant
immunosuppressive therapy which in addition to their underlying disease, could further predispose
them to infection. A higher rate of serious infections has been observed in adult RA patients treated
with concurrent TNF antagonists and ORENCIA compared to those treated with ORENCIA alone
[see Warnings and Precautions (5.1)].

Healthcare providers should exercise caution when considering the use of ORENCIA in patients
with a history of recurrent infections, underlying conditions which may predispose them to
infections, or chronic, latent, or localized infections. Patients who develop a new infection while
undergoing treatment with ORENCIA should be monitored closely. Administration of ORENCIA
should be discontinued if a patient develops a serious infection.

Prior to initiating ORENCIA, patients should be screened for latent tuberculosis (TB) infection
with a tuberculin skin test. ORENCIA has not been studied in patients with a positive TB screen,
and the safety of ORENCIA in individuals with latent TB infection is unknown. Patients testing
positive in TB screening should be treated by standard medical practice prior to therapy with
ORENCIA.

Antirheumatic therapies have been associated with hepatitis B reactivation. Therefore, screening
for viral hepatitis should be performed in accordance with published guidelines before starting
therapy with ORENCIA. In clinical studies with ORENCIA, patients who screened positive for
hepatitis were excluded from study.

54 Immunizations

Prior to initiating ORENCIA in pediatric and adult patients, update vaccinations in accordance
with current vaccination guidelines. ORENCIA-treated patients may receive current non-live
vaccines. Live vaccines should not be given concurrently with ORENCIA or within 3 months after
discontinuation. No data are available on the secondary transmission of infection from persons
receiving live vaccines to patients receiving ORENCIA. In addition, there are clinical
considerations for administering live vaccines to infants who were exposed to ORENCIA while in
utero [see Use in Specific Populations (8.1)]. Based on its mechanism of action, ORENCIA may
blunt the effectiveness of some immunizations.

5.5 Increased Risk of Adverse Reactions When Used in Patients with
Chronic Obstructive Pulmonary Disease (COPD)

In Study V, adult COPD patients treated with ORENCIA for RA developed adverse events more

frequently than those treated with placebo, including COPD exacerbations, cough, rhonchi, and

dyspnea. A greater percentage of patients treated with ORENCIA developed a serious adverse

event compared to patients treated with placebo (27% vs 6%) [see Clinical Studies (14.1) and
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Adverse Reactions (6.1)]. Use of ORENCIA in patients with COPD should be undertaken with
caution and such patients should be monitored for worsening of their respiratory status.

5.6 Immunosuppression

The possibility exists for drugs inhibiting T cell activation, including ORENCIA, to affect host
defenses against infections and malignancies since T cells mediate cellular immune responses. In
clinical trials in patients with adult RA, a higher rate of infections was seen in ORENCIA-treated
patients compared to placebo-treated patients [see Warnings and Precautions (5.3) and Adverse
Reactions (6.1)]. The impact of treatment with ORENCIA on the development and course of
malignancies is not fully understood [see Adverse Reactions (6.1)]. There have been reports of
malignancies, including skin cancer in patients receiving ORENCIA [see Adverse Reactions
(6.4)]. Periodic skin examinations are recommended for all ORENCIA-treated patients,
particularly those with risk factors for skin cancer.

5.7 Cytomegalovirus (CMV) and Epstein-Barr Virus (EBV) Reactivation in
aGVHD Prophylaxis after Hematopoietic Stem Cell Transplant (HSCT)

Post-Transplant Lymphoproliferative Disorder (PTLD) occurred in patients who received
ORENCIA for aGVHD prophylaxis during unrelated HSCT. Of 116 patients who received
ORENCIA, 4 patients (3.4%) experienced PTLD. All the PTLD events were associated with
Epstein-Barr virus (EBV) infection. Three of the four patients were EBV serology positive at
baseline; one patient had negative baseline EBV serology with donor EBV serology unknown.
Three of the 4 patients discontinued acyclovir prophylaxis at day 30 post-transplant. The range of
time to onset of the events was 49 to 89 days post-transplant. Monitor patients for EBV reactivation
in accordance with institutional practices. Provide prophylaxis for EBV infection for 6 months
post-transplantation to prevent EBV-associated PTLD [see Dosage and Administration (2.4)].

Cytomegalovirus (CMV) invasive disease occurred in patients who received ORENCIA for
aGVHD prophylaxis during unrelated HSCT. Of 116 patients who received ORENCIA, 7%
experienced CMV invasive diseases up to day 225 post-transplant. All the patients who
experienced CMV invasive disease were CMV serology positive at baseline. The median time to
onset of the event was 91 days post-transplant. CMV invasive diseases predominantly involved
the gastrointestinal tract /see Adverse Reactions (6.1)].

Monitor patients for CMV infection/reactivation for 6 months post-transplant regardless of the
results of donor and recipient pre-transplant CMV serology. Consider prophylaxis for CMV
infection/reactivation [see Dosage and Administration (2.4)].

6 ADVERSE REACTIONS

The following clinically significant adverse reactions are described elsewhere in the labeling:

e Increased Risk of Infection with Concomitant Use with TNF Antagonists, Other Biologic
RA/PsA Therapy, or JAK Inhibitors [see Warnings and Precautions (5.1)]

e Hypersensitivity [see Warnings and Precautions (5.2)]
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e Infections [see Warnings and Precautions (5.3)]

e Increased Risk of Adverse Reactions When Used in Patients with Chronic Obstructive
Pulmonary Disease (COPD) [see Warnings and Precautions (5.5)]

e Immunosuppression [see Warnings and Precautions (5.6)]

o Cytomegalovirus (CMV) and Epstein-Barr Virus (EBV) Reactivation in aGVHD
Prophylaxis after Hematopoietic Stem Cell Transplant (HSCT) [see Warnings and
Precautions (5.7)]

6.1 Clinical Trials Experience

Because clinical trials are conducted under widely varying and controlled conditions, adverse
reaction rates observed in clinical trials of a drug cannot be directly compared to rates in the clinical
trials of another drug and may not predict the rates observed in a broader patient population in
clinical practice.

Adverse Reactions in Adult Patients with RA

Adverse Reactions in Adult Patients with RA Treated with Intravenous ORENCIA

The data from placebo-controlled studies described herein reflect exposure to ORENCIA
administered intravenously in patients with active RA (1955 patients with ORENCIA, 989 with
placebo) (Studies I through VI) /see Clinical Studies (14.1)]. The studies had either a double-blind,
placebo-controlled period of 6 months (258 patients with ORENCIA, 133 with placebo) or 1 year
(1697 patients with ORENCIA, 856 with placebo). A subset of these patients received concomitant
biologic DMARD therapy, such as a TNF antagonist (204 patients with ORENCIA, 134 with
placebo). The concomitant use of ORENCIA with a TNF antagonist is not recommended /see
Indications and Usage (1.5)]. The majority of patients in RA clinical studies received one or more
of the following concomitant medications with ORENCIA: methotrexate, nonsteroidal anti-
inflammatory drugs (NSAIDs), corticosteroids, TNF antagonist, azathioprine, chloroquine, gold,
hydroxychloroquine, leflunomide, sulfasalazine, and anakinra.

The most serious adverse reactions were serious infections and malignancies. The most commonly
reported adverse events (occurring in 210% of patients treated with ORENCIA) were headache,
upper respiratory tract infection, nasopharyngitis, and nausea.

The adverse reactions most frequently resulting in clinical intervention (interruption or
discontinuation of ORENCIA) were due to infection. The most frequently reported infections
resulting in dose interruption were upper respiratory tract infection (1%), bronchitis (0.7%), and
herpes zoster (0.7%). The most frequent infections resulting in discontinuation were pneumonia
(0.2%), localized infection (0.2%), and bronchitis (0.1%).
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Most Common Adverse Reactions in Adult Patients with RA Treated with Intravenous
ORENCIA

Adverse reactions occurring in 3% or more of patients and at least 1% more frequently in
ORENCIA-treated patients (intravenous) during placebo-controlled RA studies are summarized in

Table 3.
Table 3: Most Common Adverse Reactions” During Placebo-Controlled RA Studies of
Intravenous ORENCIA
Intravenous
ORENCIA Placebo
(n=989)
(n=1955)?

Headache 18% 13%
Nasopharyngitis 12% 9%
Dizziness 9% 7%
Cough 8% 7%
Back pain 7% 6%
Hypertension 7% 4%
Dyspepsia 6% 4%
Urinary tract infection 6% 5%
Rash 4% 3%
Pain in extremity 3% 2%

* Occurred in >3% patients and >1% more frequently in ORENCIA-treated patients.
2 Includes 204 patients on concomitant biologic DMARDs (adalimumab, anakinra, etanercept, or infliximab).
b Includes 134 patients on concomitant biologic DMARDSs (adalimumab, anakinra, etanercept, or infliximab).

Infections in Adult Patients with RA Treated with Intravenous ORENCIA

In the placebo-controlled trials in patients with RA, infections were reported in 54% of intravenous
ORENCIA-treated patients and 48% of placebo-treated patients. The most commonly reported
infections (reported in 5%-13% of patients) were upper respiratory tract infection, nasopharyngitis,
sinusitis, urinary tract infection, influenza, and bronchitis. Other infections reported in fewer than
5% of patients at a higher frequency (>0.5%) with ORENCIA compared to placebo, were rhinitis,
herpes simplex, and pneumonia /see Warnings and Precautions (5.3)].

Serious infections were reported in 3% of patients treated with ORENCIA and 1.9% of patients
treated with placebo. The most common (0.2%-0.5%) serious infections reported with ORENCIA
were pneumonia, cellulitis, urinary tract infection, bronchitis, diverticulitis, and acute
pyelonephritis [see Warnings and Precautions (5.3)].

Malignancies in Adult Patients with RA Treated with Intravenous ORENCIA

In the placebo-controlled portions of the clinical trials (1955 patients treated for RA with
ORENCIA for a median of 12 months), the overall frequencies of malignancies were similar in
the ORENCIA- and placebo-treated patients (1.3% and 1.1%, respectively). However, more cases
of lung cancer were observed in ORENCIA-treated patients (4 cases, 0.2%) than placebo-treated
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patients (0 cases, 0%). In the cumulative intravenous ORENCIA clinical trials in patients with RA
(placebo-controlled and uncontrolled, open-label) a total of 8 cases of lung cancer (0.21 cases per
100 patient-years) and 4 lymphomas (0.10 cases per 100 patient-years) were observed in 2688
patients (3827 patient-years). The rate observed for lymphoma is approximately 3.5-fold higher
than expected in an age- and gender-matched general population based on the National Cancer
Institute’s Surveillance, Epidemiology, and End Results Database. Patients with RA, particularly
those with highly active disease, are at a higher risk for the development of lymphoma. Other
malignancies included skin, breast, bile duct, bladder, cervical, endometrial, lymphoma,
melanoma, myelodysplastic syndrome, ovarian, prostate, renal, thyroid, and uterine cancers /[see
Warnings and Precautions (5.6)]. The potential role of ORENCIA in the development of
malignancies in humans is unknown.

Infusion-Related Reactions and Hypersensitivity Reactions in Adult Patients with RA Treated
with Intravenous ORENCIA

Acute infusion-related events (adverse reactions occurring within 1 hour of the start of the
infusion) in Studies III, IV, and V [see Clinical Studies (14.1)] were more common in the
ORENCIA-treated patients than the placebo patients (9% for ORENCIA, 6% for placebo). The
most frequently reported events (1%-2%) were dizziness, headache, and hypertension.

Acute infusion-related events that were reported in >0.1% and <1% of patients treated with
ORENCIA included cardiopulmonary symptoms, such as hypotension, increased blood pressure,
and dyspnea; other symptoms included nausea, flushing, urticaria, cough, hypersensitivity,
pruritus, rash, and wheezing. Most of these reactions were mild (68%) to moderate (28%). Fewer
than 1% of ORENCIA-treated patients discontinued due to an acute infusion-related event. In
controlled trials, 6 ORENCIA-treated patients compared to 2 placebo-treated patients discontinued
study treatment due to acute infusion-related events.

In clinical trials of 2688 adult RA patients treated with intravenous ORENCIA, there were two
cases (<0.1%) of anaphylaxis. Other reactions potentially associated with drug hypersensitivity,
such as hypotension, urticaria, and dyspnea, each occurred in less than 0.9% of ORENCIA-treated
patients and generally occurred within 24 hours of ORENCIA infusion. Appropriate medical
support measures for the treatment of hypersensitivity reactions should be available for immediate
use in the event of a reaction [see Warnings and Precautions (5.2)].

Adverse Reactions in Patients with COPD Treated for RA with Intravenous ORENCIA

In Study V [see Clinical Studies (14.1)], there were 37 and 17 patients with chronic obstructive
pulmonary disease (COPD) who were treated for RA with ORENCIA and placebo, respectively.
The COPD patients treated with ORENCIA for RA developed adverse events more frequently than
those treated with placebo (97% vs 88%, respectively). Respiratory disorders occurred more
frequently in ORENCIA-treated patients compared to placebo-treated patients (43% vs 24%,
respectively) including COPD exacerbation, cough, rhonchi, and dyspnea. A greater percentage of
ORENCIA-treated patients developed a serious adverse event compared to placebo-treated
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patients (27% vs 6%), including COPD exacerbation [3 of 37 patients (8%)] and pneumonia [1 of
37 patients (3%)] [see Warnings and Precautions (5.5)].

Adverse Reactions in Methotrexate-Naive Patients with RA Treated with Intravenous ORENCIA

Study VI was an active-controlled clinical trial in methotrexate-naive patients /see Clinical Studies
(14.1)]. The safety experience in these patients was consistent with the patients in Studies I-V.

Adverse Reactions in Adult Patients with RA Treated with Subcutaneous or Intravenous
ORENCIA

The data described below are derived from Study SC-1. Study SC-1 was a randomized, double-
blind, double-dummy, non-inferiority study that compared the safety of ORENCIA administered
subcutaneously or intravenously in 1457 patients with RA, who received background
methotrexate, and experienced an inadequate response to methotrexate (MTX-IR) /see Clinical
Studies (14.1)]. The adverse reaction profile in patients treated with subcutaneous ORENCIA was
similar to the adverse reaction profile in patients treated with intravenous ORENCIA and
consistent with intravenous ORENCIA administered in Studies I-VI.

Injection Site Reactions in Adult RA Patients Treated with Subcutaneous ORENCIA

The overall frequency of injection site reactions in Study SC-1 was 2.6% (19/736) and 2.5%
(18/721) for the subcutaneous ORENCIA group and the subcutaneous placebo group (given
intravenous ORENCIA), respectively [see Clinical Studies (14.1)]. All these injection site
reactions (including hematoma, pruritus, and erythema) were mild (83%) to moderate (17%) in
severity, and none necessitated drug discontinuation.

Adverse Reactions in Adult Patients with PsA

Adverse Reactions in Adult Patients with PsA Treated with Intravenous or Subcutaneous
ORENCIA

The safety of ORENCIA was evaluated in 594 patients with PsA (341 patients on ORENCIA and
253 patients on placebo), in two randomized, double-blind, placebo-controlled trials /see Clinical
Studies (14.3)]. Of the 341 patients who received ORENCIA, 128 patients received intravenous
ORENCIA (PsA-I) and 213 patients received subcutaneous ORENCIA (PsA-II). The safety profile
was comparable between ORENCIA given intravenously in Study PsA-I and ORENCIA given
subcutaneously in Study PsA-II and also consistent with the safety profile of ORENCIA in patients
with RA [see Warnings and Precautions (5), Adverse Reactions (6.1)].

Adverse Reactions in Patients with pJIA

Adverse Reactions in Patients with pJIA Treated with Intravenous ORENCIA

In general, the adverse events in pediatric patients with polyarticular JIA (pJIA) treated with
intravenous ORENCIA were similar in frequency and type to those seen in adult patients with RA
treated with intravenous ORENCIA [see Warnings and Precautions (5) and Adverse Reactions

(6)]-
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Study JIA-1 was a three-part study including an open-label extension that assessed the safety of
intravenous ORENCIA in 190 pediatric patients, 6 to 17 years of age, with pJIA. Overall frequency
of adverse events in the 4-month, lead-in, open-label period of the study was 70%; infections
occurred at a frequency of 36% /see Clinical Studies (14.2)]. The most common infections were
upper respiratory tract infection and nasopharyngitis. The infections resolved without sequelae,
and the types of infections were consistent with those commonly seen in outpatient pediatric
populations. Other events that occurred at a prevalence of at least 5% were headache, nausea,
diarrhea, cough, pyrexia, and abdominal pain.

A total of 6 serious adverse events [acute lymphocytic leukemia, ovarian cyst, varicella infection,
disease flare (2), and joint wear] were reported during the initial 4 months of treatment with
intravenous ORENCIA.

Of the 190 pediatric patients with pJIA treated with intravenous ORENCIA in clinical trials, there
was one case of a hypersensitivity reaction (0.5%). During Periods A, B, and C, acute infusion-
related reactions occurred at a frequency of 4%, 2%, and 3%, respectively, and were consistent
with the types of events reported in adults.

Upon continued treatment in the open-label extension period, the types of adverse events were
similar in frequency and type to those seen in adult patients, except for a single patient diagnosed
with multiple sclerosis while on open-label treatment.

Adverse Reactions in Patients with pJIA Treated with Subcutaneous ORENCIA

Study JIA-2 was an open-label study with a 4-month short-term period and a long-term extension
period that assessed the safety of subcutaneous ORENCIA in 205 pediatric patients, 2 to 17 years
of age with pJIA. The adverse reaction profile in patients with pJIA treated with ORENCIA
administered subcutaneously in Study JIA-2 were consistent with the adverse reaction profile in
patients with pJIA treated with intravenous Study JIA-1.

There were no reported cases of hypersensitivity reactions. Local injection-site reactions occurred
at a frequency of 4.4%.

Adverse Reactions in Patients Undergoing Unrelated-Donor Hematopoietic Stem Cell
Transplantation (HSCT) with Intravenous ORENCIA

The data described herein were from one clinical study of ORENCIA (GVHD-1) for aGVHD
prophylaxis in patients 6 years and older with hematologic malignancies who were undergoing
unrelated HSCT wherein all patients were receiving calcineurin inhibitor and methotrexate as the
standard of care for aGVHD prophylaxis [see Clinical Studies (14.4)]. Two cohorts were studied
at 10 mg/kg (maximum dose of 1,000 mg) as an intravenous infusion over 60 minutes on the day
before transplantation (Day -1), followed by administration on Days 5, 14, and 28 after
transplantation:

1) A single-arm cohort of ORENCIA-treated patients (n=43) who underwent 7 of § Human
leukocyte antigen (HLA)-matched HSCT from unrelated donors (7 of 8 cohort) and
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2) A randomized cohort comprised of ORENCIA-treated patients (n=73) and
placebo-treated patients (n=69) who underwent 8 of 8 HLA-matched HSCT from unrelated
donors (8 of 8 cohort).

Of the 116 patients who received ORENCIA, 27 (23%) were 6 to less than 17 years of age [see
Use in Specific Populations (8.4)].

The safety information from the date of first dose of ORENCIA up to Day 225 post-transplantation
from this study is presented below. The incidence of adverse reactions was determined based on
pooled data of ORENCIA-treated patients from the 2 study cohorts (n=116).

Serious adverse reactions reported in > 5% of patients who received ORENCIA in combination
with a calcineurin inhibitor and methotrexate included pyrexia (20%), pneumonia (8%), acute
kidney injury (7%), diarrhea (6%), hypoxia (5%), and nausea (5%).

Permanent discontinuation of ORENCIA due to an adverse reaction occurred in two patients
(1.7%) due to one case each of pneumonia and allergic reaction.

The most common (>10%) adverse reactions in the ORENCIA treated patients were anemia,
hypertension, CMV reactivation/CMYV infection, pyrexia, pneumonia, epistaxis, CD4 lymphocytes
decreased, hypermagnesemia, and acute kidney injury.

Table 4 summarizes the frequency of adverse reactions reported in the study of ORENCIA in
GVHD-I.
Table 4: Adverse Reactions (>10%) in Patients with aGVHD Who Received
ORENCIA with a Difference Between Arms of >2% Compared to
Placebo in GVHD-1

7 of 8 Cohort 8 of 8 Cohort
Adverse Reaction ORENCIA (+CNI and ORENCIA (+CNI Placebo (+CNI and
MTX) and MTX) MTX)
(N=43) (N=73) (N=69)
All Grade 3 or All Grade 3 or All Grade 3 or
Grades 4 Grades 4 Grades 4
(%) (%) (%) (%) (%) (%)
Blood and Lymphatic
System Disorders
Anemia 56 56 69 69 57 57
CD4 lymphocytes 14 14 14 14 9 9
decreased
Vascular Disorders
Hypertension 49 49 43 43 38 38
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7 of 8 Cohort 8 of 8 Cohort
Adverse Reaction ORENCIA (+CNI and ORENCIA (+CNI Placebo (+CNI and
MTX) and MTX) MTX)
(N=43) (N=73) (N=69)
All Grade 3 or All Grade 3 or All Grade 3 or
Grades 4 Grades 4 Grades 4
(%) (%) (%) (%) (%) (%)

General Disorders
and Administrative
Site Conditions

Pyrexia 28 9 19 10 20 4
Infections and
Infestations

CMV

Reactivation/CMV 26 26 32 32 22 22
Infection

Pneumonia 19 19 12 12 10 9
Respiratory and
Mediastinal Disorders

Epistaxis 12 12 16 16 10 10
Renal and Urinary
Disorders

Acute kidney injury 9 7 15 15 10 10
Metabolism and
Nutrition Disorders
Hypermagnesemia 5 5 18 18 10 10

Clinically relevant adverse reactions in <10% of patients who received ORENCIA in
combination with calcineurin inhibitor and methotrexate in Study GVHD-1 included EBV

reactivation.

6.2 Immunogenicity

As with all therapeutic proteins, there is potential for immunogenicity. The detection of antibody
formation is highly dependent on the sensitivity and specificity of the assay. Additionally, the
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observed incidence of antibody (including neutralizing antibody) positivity in an assay may be
influenced by several factors, including assay methodology, sample handling, timing of sample
collection, concomitant medications, and underlying disease. For these reasons, comparison of the
incidence of antibodies in the studies described below with the incidence of antibodies in other
studies or to other abatacept products may be misleading.

Immunogenicity in Adult Patients with RA Treated with Intravenous ORENCIA

Antibodies directed against the entire abatacept molecule or to the CTLA-4 portion of abatacept
were assessed by ELISA assays in RA patients for up to 2 years following repeated treatment with
intravenous ORENCIA. Thirty-four of 1993 (2%) patients developed binding antibodies to the
entire abatacept molecule or to the CTLA-4 portion of abatacept. Because trough levels of
abatacept can interfere with assay results, a subset analysis was performed. In the subset analysis,
9 of 154 (6%) patients that had discontinued intravenous ORENCIA treatment for over 56 days
developed antibodies. Samples with confirmed binding activity to CTLA-4 were assessed for the
presence of neutralizing antibodies in a cell-based luciferase reporter assay. Six of 9 (67%)
evaluable patients were shown to possess neutralizing antibodies. However, the development of
neutralizing antibodies may be underreported due to lack of assay sensitivity.

No correlation of anti-abatacept antibody development to clinical response or adverse events was
observed.

Immunogenicity in Adult RA Patients Treated with Subcutaneous or Intravenous ORENCIA

Study SC-1 compared the immunogenicity to abatacept following subcutaneous or intravenous
ORENCIA administration. The overall immunogenicity frequency to abatacept was 1% (8/725)
and 2% (16/710) for the subcutaneous and intravenous groups, respectively. The rate is consistent
with previous experience, and there was no correlation of immunogenicity with effects on
pharmacokinetics, safety, or efficacy.

Immunogenicity in Adult RA Patients Treated with Subcutaneous ORENCIA Monotherapy

Study SC-2 was conducted to determine the effect of subcutaneous monotherapy use of ORENCIA
on immunogenicity (without an intravenous loading dose) in 100 RA patients, who had not
previously received ORENCIA or other CTLA4Ig. Patients in this study received either
subcutaneous ORENCIA plus methotrexate (n=51) or subcutaneous ORENCIA monotherapy
(n=49). No patients in either group developed anti-abatacept antibodies after 4 months of
treatment. The safety observed in this study was consistent with that observed in the other
subcutaneous studies.

Immunogenicity in Adult RA Patients After Treatment, Withdrawal, and then Restart of
Subcutaneous ORENCIA

Study SC-3 was conducted to investigate the immunogenicity in adult RA patients after treatment,
withdrawal (three months), and restart of ORENCIA subcutaneous treatment (patients were treated
concomitantly with methotrexate). One hundred sixty-seven patients were enrolled in the first
3-month treatment period and responders (n=120) were randomized to either subcutaneous
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ORENCIA or placebo for the second 3-month period (withdrawal period). Patients from this
period then received open-label ORENCIA treatment in the final 3-month period of the study
(period 3). At the end of the withdrawal period, 0/38 (0%) patients who continued to receive
subcutaneous ORENCIA developed anti-abatacept antibodies compared to 7/73 (10%) of patients
who had subcutaneous ORENCIA withdrawn during this period. Half of the patients who received
subcutaneous placebo during the withdrawal period received a single intravenous infusion of
ORENCIA at the start of period 3 and half received intravenous placebo. At the end of period 3,
when all patients again received subcutaneous ORENCIA, the immunogenicity rates were
1/38 (3%) in the group who received subcutaneous ORENCIA throughout, and 2/73 (3%) in the
group that had received placebo during the withdrawal period. Upon reinitiating therapy, there
were no injection reactions and no differences in response to therapy in patients who were
withdrawn from subcutaneous therapy for up to 3 months compared to those who remained on
subcutaneous therapy (these results occurred in those who received or did not receive an
intravenous loading dose). The safety observed in this study was consistent with that observed in
the other studies.

Immunogenicity in Patients with pJIA Treated with Intravenous ORENCIA

Antibodies directed against the entire abatacept molecule or to the CTLA-4 portion of abatacept
were assessed by ELISA assays in patients with pJIA following repeated treatment with
intravenous ORENCIA throughout the open-label period. For patients who were withdrawn from
therapy for up to 6 months during the double-blind period, the rate of antibody formation to the
CTLA-4 portion of the molecule was 41% (22/54), while for those who remained on therapy the
rate was 13% (7/54). Twenty of these patients had samples that could be tested for antibodies with
neutralizing activity; of these, 8 (40%) patients were shown to possess neutralizing antibodies.

The presence of antibodies was generally transient, and titers were low. The presence of antibodies
was not associated with adverse events, changes in efficacy, or an effect on serum concentrations
of abatacept. For patients who were withdrawn from ORENCIA during the double-blind period
for up to 6 months, no serious acute infusion-related events were observed upon re-initiation of
ORENCIA therapy.

Immunogenicity in Patients Treated for Prophylaxis of aGVHD with Intravenous ORENCIA

Immunogenicity was assessed in patients undergoing HSCT. Overall, immunogenicity incidence
and associated antibody titers were low from the 4-dose intravenous ORENCIA regimen used in
this study. Of the 114 immunogenicity evaluable subjects in the ORENCIA groups, none were
positive during the ORENCIA treatment period (Day -1 to Day 28 following transplant). During
the off-treatment period (Day 29 and up to Day 180 following transplant); 6 of 91 immunogenicity
evaluable subjects (6.6%) were positive for CTLA4 and possibly Ig; 4 of the 6 positive subjects
were found to have at least one positive sample with neutralization activity. In this study,
immunogenicity positive subjects only had ADA positive samples on Day 180 (off-treatment
period) and thus due to the timing of the response, the impact on PK, safety, or efficacy could not
be determined.
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6.3 Postmarketing Experience

Adverse reactions have been reported during the postapproval use of ORENCIA. Because these
reactions are reported voluntarily from a population of uncertain size, it is not always possible to
reliably estimate their frequency or establish a causal relationship to ORENCIA. Based on the
postmarketing experience with ORENCIA, the following adverse reactions have been identified:

e Vasculitis (including cutaneous vasculitis and leukocytoclastic vasculitis)

e New or worsening psoriasis

e Non-melanoma skin cancers (basal cell carcinoma and squamous cell carcinoma)
e Angioedema reactions [see Warnings and Precautions (5.2)]

During postmarketing experience with intravenous ORENCIA, systemic infusion reactions were
similar to that seen in the clinical trial experience with intravenous ORENCIA with the exception
of one case of fatal anaphylaxis [see Warnings and Precautions (5.2)]. Postmarketing reports of
systemic injection reactions (e.g., pruritus, throat tightness, dyspnea) have occurred following the
use of subcutaneous ORENCIA.

7 DRUG INTERACTIONS

71 Immunosuppressants

Concomitant administration of a TNF antagonist with ORENCIA has been associated with an
increased risk of serious infections and no significant additional efficacy over use of the TNF
antagonists alone. Concurrent therapy with ORENCIA and TNF antagonists is not recommended
[see Warnings and Precautions (5.1)].

There is insufficient experience to assess the safety and efficacy of ORENCIA administered
concurrently with other biologic RA therapy, such as anakinra, or other biologic PsA therapy, and
JAK inhibitors and therefore such use is not recommended. [see Warnings and Precautions (5.1)].

7.2 Blood Glucose Testing

Parenteral drug products containing maltose can interfere with the readings of blood glucose
monitors that use test strips with glucose dehydrogenase pyrroloquinoline quinone (GDH-PQQ).
The GDH-PQQ based glucose monitoring systems may react with the maltose present in
ORENCIA for intravenous administration, resulting in falsely elevated blood glucose readings on
the day of infusion. When receiving intravenous ORENCIA, patients that require blood glucose
monitoring should be advised to consider methods that do not react with maltose, such as those
based on glucose dehydrogenase nicotine adenine dinucleotide (GDH-NAD), glucose oxidase, or
glucose hexokinase test methods.

ORENCIA for subcutaneous administration does not contain maltose; therefore, patients do not
need to alter their glucose monitoring.
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8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy

Pregnancy Exposure Registry

There 1s a pregnancy exposure registry that monitors pregnancy outcomes in women exposed to
ORENCIA during pregnancy. Healthcare professionals are encouraged to register patients and
pregnant women are encouraged to enroll themselves by calling 1-877-311-8972.

Risk Summary

The data with ORENCIA use in pregnant women are insufficient to inform on drug-associated
risk. However, there are clinical considerations for administering live vaccines to infants who were
exposed to ORENCIA while in utero (see Clinical Considerations). In reproductive toxicology
studies in rats and rabbits, no fetal malformations were observed with intravenous administration
of ORENCIA during organogenesis at doses that produced exposures approximately 29 times the
exposure at the maximum recommended human dose (MRHD) of 10 mg/kg/month on an AUC
basis. However, in a pre- and postnatal development study in rats, ORENCIA altered immune
function in female rats at 11 times the MRHD on an AUC basis.

Clinical Considerations

Infants and Administration of Live Vaccines

It is unknown if abatacept can cross the placenta into the fetus when a woman is treated with
ORENCIA during pregnancy. Abatacept is an immunomodulatory agent. It is unknown if the
immune response of an infant who was exposed in utero to abatacept and subsequently
administered a live vaccine is impacted. Risks and benefits should be considered prior to
vaccinating such infants [see Warnings and Precautions (5.4)].

Data

Human Data

There are no adequate and well-controlled studies of ORENCIA use in pregnant women. The data
with ORENCIA use in pregnant women are insufficient to inform on drug-associated risk.

Animal Data

Intravenous administration of abatacept during organogenesis to mice (10, 55, or 300 mg/kg/day),
rats (10, 45, or 200 mg/kg/day), and rabbits (10, 45, or 200 mg/kg every 3 days) produced
exposures in rats and rabbits that were approximately 29 times the MRHD on an AUC basis (at
maternal doses of 200 mg/kg/day in rats and rabbits), and no embryotoxicity or fetal malformations
were observed in any species.

In a study of pre- and postnatal development in rats (10, 45, or 200 mg/kg every 3 days from
gestation day 6 through lactation day 21), alterations in immune function in female offspring,
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consisting of a 9-fold increase in T-cell-dependent antibody response relative to controls on
postnatal day (PND) 56 and thyroiditis in a single female pup on PND 112, occurred at
approximately 11 times the MRHD on an AUC basis (at a maternal dose of 200 mg/kg). No adverse
effects were observed at approximately 3 times the MRHD (a maternal dose of 45 mg/kg). It is not
known if immunologic perturbations in rats are relevant indicators of a risk for development of
autoimmune diseases in humans exposed in utero to abatacept. Exposure to abatacept in the
juvenile rat, which may be more representative of the fetal immune system state in the human,
resulted in immune system abnormalities including inflammation of the thyroid and pancreas [see
Nonclinical Toxicology (13.2)].

8.2 Lactation

Risk Summary

There is no information regarding the presence of abatacept in human milk, the effects on the
breastfed infant, or the effects on milk production. However, abatacept was present in the milk of
lactating rats dosed with abatacept.

8.4 Pediatric Use

Polyarticular Juvenile Idiopathic Arthritis

The safety and effectiveness of ORENCIA for reducing signs and symptoms in patients 2 years of
age and older with moderately to severely active polyarticular juvenile idiopathic arthritis (pJIA)
have been established (ORENCIA may be used as monotherapy or concomitantly with
methotrexate). Use of ORENCIA for this indication is supported by evidence from the following
studies:

Intravenous Use: A randomized withdrawal efficacy, safety, and pharmacokinetic study of
intravenous ORENCIA in 190 pediatric patients 6 to 17 years of age with pJIA /[see Clinical
Pharmacology (12.3) and Clinical Studies (14.2)]. Given that population pharmacokinetic
(PK) analyses (after intravenous ORENCIA administration) showed that clearance of
abatacept increased with baseline body weight, intravenous ORENCIA is administered either
weight-based or weight ranged based [see Dosage and Administration (2.2)]. Intravenous
ORENCIA administration has not been studied in patients younger than 6 years of age.

Subcutaneous Use: An open-label PK and safety study of subcutaneous ORENCIA in 205
pediatric patients aged 2 to 17 years old with pJIA, extrapolation of effectiveness of
intravenous ORENCIA in patients with pJIA and subcutaneous ORENCIA in patients with
RA [see Clinical Pharmacology (12.3) and Clinical Studies (14.2)]. Given that population
PK analyses (after subcutaneous ORENCIA injection) in pJIA patients showed that there was
a trend toward higher clearance of abatacept with increasing body weight, subcutaneous
ORENCIA dosage is weight range-based /see Dosage and Administration (2.2)].

The safety and effectiveness of ORENCIA use in pJIA in pediatric patients less than two years of
age have not been established.
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Acute Graft Versus Host Disease Prophylaxis

The safety and effectiveness of ORENCIA for the prophylaxis of acute graft versus host disease
(aGVHD), in combination with a calcineurin inhibitor and methotrexate, in pediatric patients aged
2 years of age and older undergoing HSCT from a matched or 1 allele-mismatched unrelated donor
have been established. Use of ORENCIA for this indication is supported by evidence from:

e adequate and well-controlled studies in adults and pediatric patients aged 6 years and older
administered a dose of 10 mg/kg intravenously on the day before transplantation followed
by a dose of 10 mg/kg intravenously on Days 5, 14, and 28 after transplantation and

e pharmacokinetic modeling and simulations of abatacept exposure in pediatric patients
aged 2 to less than 6 years administered a dose of 15 mg/kg intravenously on the day
before transplantation followed by a dose of 12 mg/kg intravenously on Days 5, 14, and
28 after transplantation.

Furthermore, the course of disease is sufficiently similar in pediatric patients aged 2 years to less
than 6 years to that of patients aged 6 years and older to allow extrapolation of data to younger
pediatric patients [see Clinical Pharmacology (12.3) and Clinical Studies (14.4)]. No new safety
signals were observed in pediatric patients aged 6 years and older in Study GVHD-1.

The safety and effectiveness of ORENCIA for this indication have not been established in pediatric
patients less than 2 years of age.

Juvenile Animal Toxicity Data

A juvenile animal study conducted in rats dosed with abatacept from 4 to 94 days of age (prior to
immune system maturity) showed an increase in the incidence of infections leading to death at all
doses compared with controls. Altered T-cell subsets including increased T-helper cells and
reduced T-regulatory cells were observed. In addition, inhibition of T-cell-dependent antibody
responses (TDAR) was observed. Upon following these animals into adulthood, lymphocytic
inflammation of the thyroid and pancreatic islets was observed. In contrast, studies in adult mice
and monkeys have not demonstrated similar findings. As the immune system of the rat is
undeveloped in the first few weeks after birth, the relevance of these results to humans is unknown.

8.5 Geriatric Use

Rheumatoid Arthritis

A total of 323 patients 65 years of age and older, including 53 patients 75 years and older, received
ORENCIA in clinical studies. No overall differences in safety or effectiveness were observed
between geriatric patients (patients aged 65 years of age and older) and younger adults, and other
reported clinical experience has not identified differences in responses between geriatric patients
and younger adults, but greater sensitivity of some geriatric patients cannot be ruled out. The
frequency of serious infection and malignancy among ORENCIA-treated patients over age 65 was
higher than for those under age 65. Because there is a higher incidence of infections and
malignancies in the geriatric population in general, caution should be used when treating geriatric
patients.
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Acute Graft Versus Host Disease Prophylaxis

Of the 116 patients in Study GVHD-1 who received ORENCIA at a dose of 10 mg/kg for the
prophylaxis of aGVHD, 12 (10%) were 65 years of age and older, and 2 (2%) patients were 75
years of age and older /see Clinical Studies (14.4)]. Clinical studies of ORENCIA for aGVHD did
not include sufficient numbers of patients 65 years of age and older to determine whether they
respond differently from younger adult patients.

10 OVERDOSAGE

ORENCIA doses up to 50 mg/kg (5 times the maximum recommended dose in patients aged 6
years and older and 3.3 times the maximum recommended dose in patients aged 2 to less than 6
years) have been administered intravenously without apparent toxic effect. In case of overdosage,
it is recommended that the patient be monitored for any signs or symptoms of adverse reactions
and appropriate symptomatic treatment instituted.

11 DESCRIPTION

Abatacept is a selective T cell costimulation modulator. Abatacept is a soluble fusion protein that
consists of the extracellular domain of human cytotoxic T-lymphocyte-associated antigen
4 (CTLA-4) linked to the modified Fc (hinge, CH2, and CH3 domains) portion of human
immunoglobulin G1 (IgG1). Abatacept is produced by recombinant DNA technology in a
mammalian cell expression system. The apparent molecular weight of abatacept is 92 kilodaltons.

ORENCIA (abatacept) for injection is a sterile, white, preservative-free lyophilized powder for
reconstitution and dilution prior to intravenous infusion. Following reconstitution of the
lyophilized powder with 10 mL of Sterile Water for Injection, USP, the reconstituted solution of
ORENCIA is clear, colorless to pale yellow, with a concentration of 25 mg/mL and with a pH
range of 7.2 to 7.8. Each single-dose vial of ORENCIA provides 250 mg abatacept, maltose
(500 mg), monobasic sodium phosphate (17.2 mg), and sodium chloride (14.6 mg).

ORENCIA (abatacept) injection is a sterile, preservative-free, clear to slightly opalescent,
colorless to pale-yellow solution with a pH range of 6.8 to 7.4 for subcutaneous administration.
ORENCIA injection is supplied as a single-dose prefilled syringe or as a single-dose ClickJect
autoinjector (see Table 5).
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Table S: Contents of ORENCIA Subcutaneous Injection

. Active Ingredient . .
Presentation Quantity and Volume Inactive Ingredient Content

dibasic sodium phosphate anhydrous (0.335 mg)
ORENCIA injection 50 mg of abatacept in monobasic sodium phosphate monohydrate (0.114 mg)
50 mg/0.4 mL prefilled 0.4 mL of solution poloxamer 188 (3.2 mg)
syringe sucrose (68 mg)

gs to 0.4 mL Water for Injection, USP

dibasic sodium phosphate anhydrous (0.587 mg)
ORENCIA injection 87.5 mg of abatacept in monobasic sodium phosphate monohydrate (0.200 mg)
87.5 mg/0.7 mL prefilled 0.7 mL of solution poloxamer 188 (5.6 mg)
syringe sucrose (119 mg)

gs to 0.7 mL Water for Injection, USP
ORENCIA injection . dibasic sqdlum.phosphate anhydrous (0.838 mg)

125 mg of abatacept in monobasic sodium phosphate monohydrate (0.286 mg)
125 mg/mL prefilled .
. ) 1 mL of solution poloxamer 188 (8 mg)
syringe and ClickJect
autoiniector sucrose (170 mg)
) gs to 1 mL Water for Injection, USP

Unlike the lyophilized formulation for intravenous use, the ORENCIA solutions for
subcutaneous administration contain no maltose.

12 CLINICAL PHARMACOLOGY

121 Mechanism of Action

Abatacept, a selective costimulation modulator, inhibits T cell (T lymphocyte) activation by
binding to CD80 and CD86, thereby blocking interaction with CD28. This interaction provides a
costimulatory signal necessary for full activation of T lymphocytes. Activated T lymphocytes are
implicated in the pathogenesis of RA, pJIA and PsA and are found in the synovium of patients
with RA, pJIA and PsA.

In vitro, abatacept decreases T cell proliferation and inhibits the production of the cytokines TNF
alpha (TNFa), interferon-y, and interleukin-2. In a rat collagen-induced arthritis model, abatacept
suppresses inflammation, decreases anti-collagen antibody production, and reduces antigen
specific production of interferon-y. The relationship of these biological response markers to the
mechanisms by which ORENCIA exerts its clinical effects is unknown.

12.2 Pharmacodynamics

In clinical trials with ORENCIA at doses approximating 10 mg/kg, decreases were observed in
serum levels of soluble interleukin-2 receptor (sIL-2R), interleukin-6 (IL-6), rheumatoid factor
(RF), C-reactive protein (CRP), matrix metalloproteinase-3 (MMP3), and TNFa. The relationship
of these biological response markers to the mechanisms by which ORENCIA exerts its clinical
effects is unknown.

No formal pharmacodynamic analyses of biologic response markers have been performed in
patients exposed to ORENCIA as prophylaxis for aGVHD.
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12.3 Pharmacokinetics

Healthy Adults and Adult RA - Intravenous Administration

The pharmacokinetics of abatacept were studied in healthy adult subjects after a single 10 mg/kg
intravenous infusion and in RA patients after multiple 10 mg/kg intravenous infusions of

ORENCIA (see Table 6).
Table 6: Pharmacokinetic Parameters (Mean, Range) in Healthy Subjects and
RA Patients After 10 mg/kg ORENCIA Intravenous Infusion(s)
Healthy Subjects RA Patients
(After 10 mg/kg Single Dose) | (After 10 mg/kg Multiple Doses?)
PK Parameter n=13 n=14
Peak Concentration (Cmax) [mcg/mL] 292 (175-427) 295 (171-398)
Terminal half-life (t;,) [days] 16.7 (12-23) 13.1 (8-25)
Systemic clearance (CL) [mL/h/kg] 0.23 (0.16-0.30) 0.22 (0.13-0.47)
Volume of distribution (Vss) [L/kg] 0.09 (0.06-0.13) 0.07 (0.02-0.13)

2 Multiple intravenous infusions of ORENCIA were administered at days 1, 15, 30, and monthly thereafter.

The pharmacokinetics of abatacept in RA patients and healthy subjects appeared to be comparable.
In RA patients, after multiple intravenous infusions, the pharmacokinetics of abatacept showed
proportional increases of Cmax and AUC over the dose range of 2 mg/kg to 10 mg/kg. At 10 mg/kg,
serum concentration appeared to reach a steady state by day 60 with a mean (range) trough
concentration of 24 meg/mL (1 to 66 mcg/mL). No systemic accumulation of abatacept occurred
upon continued repeated treatment with 10 mg/kg at monthly intervals in RA patients.

Population pharmacokinetic analyses in RA patients revealed that there was a trend toward higher
clearance of abatacept with increasing body weight. Age and gender (when corrected for body
weight) did not affect clearance. Concomitant methotrexate, NSAIDs, corticosteroids, and TNF
antagonists did not influence abatacept clearance.

No formal studies were conducted to examine the effects of either renal or hepatic impairment on
the pharmacokinetics of abatacept.

Adult RA - Subcutaneous Administration

Abatacept exhibited linear pharmacokinetics following subcutaneous administration. The mean
(range) for Cmin and Cmax at steady state observed after 85 days of treatment was 32.5 mcg/mL
(6.6 to 113.8 mcg/mL) and 48.1 mcg/mL (9.8 to 132.4 mcg/mL), respectively. The bioavailability
of abatacept following subcutaneous administration relative to intravenous administration was
79%. Mean estimates for systemic clearance (0.28 mL/h/kg), volume of distribution (0.11 L/kg),
and terminal half-life (14.3 days) were comparable between subcutaneous and intravenous
administration.
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Study SC-2 was conducted to determine the effect of subcutaneous monotherapy use of ORENCIA
on immunogenicity (without an intravenous loading dose) in 100 RA patients [see Adverse
Reactions (6.3)]. In this study, a mean trough concentration of 12.6 mcg/mL was achieved after 2
weeks of dosing.

Consistent with the intravenous data, population pharmacokinetic analyses for subcutaneous
ORENCIA in RA patients revealed that there was a trend toward higher clearance of abatacept
with increasing body weight [see Dosage and Administration (2.1)]. Age and gender (when
corrected for body weight) did not affect apparent clearance. Concomitant medication, such as
methotrexate, corticosteroids, and NSAIDs, did not influence abatacept apparent clearance.

Polyarticular Juvenile Idiopathic Arthritis - Intravenous Administration

In Study JIA-1 among patients 6 to 17 years of age, the mean (range) steady state serum peak and
trough concentrations of abatacept were 217 mcg/mL (57 to 700 mcg/mL) and 11.9 mcg/mL (0.15
to 44.6 mcg/mL) [see Clinical Studies (14.2)]. Population pharmacokinetic analyses of the serum
concentration data showed that clearance of abatacept increased with baseline body weight /see
Dosage and Administration (2.2)]. The estimated mean (range) clearance of abatacept in the
juvenile idiopathic arthritis patients was 0.4 mL/h/kg (0.20 to 1.12 mL/h/kg). After accounting for
the effect of body weight, the clearance of abatacept was not related to age and gender.
Concomitant methotrexate, corticosteroids, and NSAIDs were also shown not to influence
abatacept clearance.

Polyarticular Juvenile Idiopathic Arthritis - Subcutaneous Administration

In Study JIA-2 among patients 2 to 17 years of age, steady state of abatacept was achieved by Day
85 following the weekly body-weight—tiered subcutaneous ORENCIA dosing [see Clinical Studies
(14.2)]. Comparable trough concentrations across weight tiers and age groups were achieved by
the body-weight—tiered subcutaneous dosing regimen. The mean (range) trough concentration of
abatacept at Day 113 was 44.4 mcg/mL (13.4 to 88.1 mcg/mL), 46.6 mcg/mL (22.4 to
97.0 mcg/mL), and 38.5 mcg/mL (9.3 to 73.2 mcg/mL) in pediatric JIA patients weighing 10 to
<25 kg, 25 to <50 kg, and >50 kg, respectively.

Consistent with the intravenous data, population pharmacokinetic analyses for subcutaneous
ORENCIA in JIA patients revealed that there was a trend toward higher clearance of abatacept
with increasing body weight [see Dosage and Administration (2.2)]. Age and gender (when
corrected for body weight) did not affect apparent clearance. Concomitant medication, such as
methotrexate, corticosteroids, and NSAIDs, did not influence abatacept apparent clearance.

Adult Psoriatic Arthritis - Intravenous and Subcutaneous Administration

In Study PsA-I, a dose ranging study, intravenous ORENCIA was administered at 3 mg/kg, weight
range-based dosing: 500 mg for patients weighing less than 60 kg, 750 mg for patients weighing
60 to 100 kg, and 1,000 mg for patients weighing greater than 100 kg, or doses of 30 mg/kg on
Days 1 and 15 followed by weight-range-based dosing [see Clinical Studies (14.3)]. Following
monthly intravenous ORENCIA administration, abatacept showed linear PK over the dose range
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in this study. At the weight-range-based dosing (see above), the steady state of abatacept was
reached by Day 57 and the geometric mean (CV%) trough concentration (Cmin) was 24.3 mcg/mL
(40.8%) at Day 169. In Study PsA-II following weekly subcutaneous administration of ORENCIA
at 125 mg, the steady state of abatacept was reached at Day 57 and the geometric mean (CV%)
Cmin was 25.6 mcg/mL (47.7%) at Day 169.

Consistent with the RA results, population pharmacokinetic analyses for abatacept in PsA patients
revealed that there was a trend toward higher clearance (L/h) of abatacept with increasing body
weight [see Dosage and Administration (2.3)]. In addition, relative to the RA patients with the
same body weight, abatacept clearance in PsA patients was approximately 8% lower, resulting in
higher abatacept exposures in patients with PsA. This slight difference in exposures, however, is
not considered to be clinically meaningful.

Prophylaxis of Acute Graft versus Host Disease — Intravenous Administration

Table 7: Pharmacokinetic Parameters (Mean, Range) in Subjects Undergoing
HSCT from a Matched or 1 Allele-Mismatched Unrelated Donor in
Study GVHD-1

7 of 8 Cohort 8 of 8 Cohort
n=42 n=73

PK Parameter
Minimum Concentration (Cmin) * 59 (26-112) 43 (25-73)
[mcg/mL]
Peak Concentration (Cmax) [mcg/mL] 221 (163-292) 172 (107-254)
Terminal half-life (t12) [days] 20.6 (6-43) 20.8 (12-38)
Systemic clearance (CL) [mL/h/kg] 0.26 (0.15-0.65) 0.32 (0.18-0.56)
Volume of distribution (Vss) [L/kg] 0.13 (0.08-0.27) 0.17 (0.11-0.26)

2 Cmin observed on Day 5 of the treatment period; n = 18 for the 7/8 Cohort; n = 32 for the 8/8 Cohort.
Cmax, t1/2, CL, and Vss are model predicted after first 10 mg/kg ORENCIA intravenous infusion.

In a study of patients who received ORENCIA for prophylaxis of acute Graft Versus Host Disease
(aGVHD) aged 6 years and older, the geometric mean (%CV) trough concentrations (Cmin) of
abatacept on Day 63 after transplant after 4 doses utilizing weight-based dosing of 10 mg/kg
(maximum dose of 1,000 mg) administered on the day before transplantation (Day -1), followed
by a dose on Day 5, 14, and 28 after transplant, were 22.5 mcg/mL (243.9 %CV) for recipients of
8 of 8 Human leukocyte antigen (HLA)-matched HSCTs from unrelated donors (URD), and 31.1
mcg/mL (114.4 %CV) for recipients of 7 of 8 HLA-matched HSCTs from unrelated donors
(URD), respectively.

Population pharmacokinetic analyses in patients with aGVHD demonstrated that 7 of 8 HLA-
matched HSCT recipients had 29% lower clearance compared to 8 of 8 HLA-matched HSCT
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recipients. Consistent with previous data, increasing body weight was associated with higher
clearance of abatacept, while age (when corrected for body weight) did not affect apparent
clearance. Concomitant medication, such as methotrexate and calcineurin inhibitors (e.g.,
cyclosporine and tacrolimus), did not influence abatacept clearance.

Based on population PK modeling and simulation with data from patients aged 6 and older,
simulated exposures of abatacept following the first and last dose in pediatric subjects 2 to less
than 6 years of age who received 15 mg/kg of ORENCIA via 60-minute intravenous infusion on
Day -1, followed by 12 mg/kg via 60-minute intravenous infusion on Day 5, 14, and 28 are
comparable to those in pediatric patients 6 to less than 17 years of age and adults patients who
received 10 mg/kg via 60-minute intravenous infusion on Day -1, 5, 14, and 28.

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

In a mouse carcinogenicity study, weekly subcutaneous injections of 20, 65, or 200 mg/kg of
abatacept administered for up to 84 weeks in males and 88 weeks in females were associated with
increases in the incidence of malignant lymphomas (all doses) and mammary gland tumors
(intermediate- and high-dose in females). The mice from this study were infected with murine
leukemia virus and mouse mammary tumor virus. These viruses are associated with an increased
incidence of lymphomas and mammary gland tumors, respectively, in immunosuppressed mice.
The doses used in these studies produced exposures 0.8, 2.0, and 3.0 times higher, respectively,
than the exposure associated with the maximum recommended human dose (MRHD) of 10 mg/kg
based on AUC (area under the time-concentration curve). The relevance of these findings to the
clinical use of ORENCIA is unknown.

In a one-year toxicity study in cynomolgus monkeys, abatacept was administered intravenously
once weekly at doses up to 50 mg/kg (producing 9 times the MRHD exposure based on AUC).
Abatacept was not associated with any significant drug-related toxicity. Reversible
pharmacological effects consisted of minimal transient decreases in serum IgG and minimal to
severe lymphoid depletion of germinal centers in the spleen and/or lymph nodes. No evidence of
lymphomas or preneoplastic morphologic changes was observed, despite the presence of a virus
(lymphocryptovirus) known to cause these lesions in immunosuppressed monkeys within the time
frame of this study. The relevance of these findings to the clinical use of ORENCIA is unknown.

No mutagenic potential of abatacept was observed in the in vitro bacterial reverse mutation (Ames)
or Chinese hamster ovary/hypoxanthine guanine phosphoribosyl-transferase (CHO/HGPRT)
forward point mutation assays with or without metabolic activation, and no chromosomal
aberrations were observed in human lymphocytes treated with abatacept with or without metabolic
activation.

Abatacept had no adverse effects on male or female fertility in rats at doses up to 200 mg/kg every
three days (11 times the MRHD exposure based on AUC).
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13.2 Animal Toxicology and/or Pharmacology

In studies of adult mice and monkeys, inhibition of TDAR was apparent. However, infection and
mortality, altered T-helper cells, and inflammation of thyroid and pancreas were not observed.

14 CLINICAL STUDIES

14.1 Adult Rheumatoid Arthritis
Description of Clinical Studies of Intravenous ORENCIA for the Treatment of Patients with RA

The efficacy and safety of ORENCIA for intravenous administration were assessed in six
randomized, double-blind, controlled studies (five placebo-controlled and one active-controlled)
in patients >18 years of age with active RA diagnosed according to American College of
Rheumatology (ACR) criteria. Studies I, II, III, IV, and VI required patients to have at least
12 tender and 10 swollen joints at randomization, and Study V did not require any specific number
of tender or swollen joints. ORENCIA or placebo treatment was given intravenously at weeks 0,
2, and 4 and then every 4 weeks thereafter in Studies I, I1, III, IV, and VI.

e Study I evaluated ORENCIA as monotherapy in 122 patients with active RA who had
failed at least one non-biologic DMARD or etanercept.

e In Study II and Study III, the efficacy of ORENCIA were assessed in patients with an
inadequate response to MTX and who were continued on their stable dose of MTX.

e In Study IV, the efficacy of ORENCIA was assessed in patients with an inadequate
response to a TNF antagonist, with the TNF antagonist discontinued prior to
randomization; other DMARDs were permitted.

e Study V primarily assessed safety in patients with active RA requiring additional
intervention in spite of current therapy with DMARDs; all DMARDs used at enrollment
were continued. Patients in Study V were not excluded for comorbid medical conditions.

e In Study VI, the efficacy and safety of ORENCIA were assessed in methotrexate-naive
patients with RA of less than 2 years disease duration. In Study VI, patients previously
naive to methotrexate were randomized to receive ORENCIA plus methotrexate or
methotrexate plus placebo.

Study I patients were randomized to receive one of three doses of ORENCIA (0.5, 2, or 10 mg/kg)
or placebo ending at week 8. Study II patients were randomized to receive ORENCIA 2 or
10 mg/kg or placebo for 12 months. Study III, IV, V, and VI patients were randomized to receive
a dose of ORENCIA based on weight range or placebo for 12 months (Studies III, V, and VI) or 6
months (Study IV). The dose of ORENCIA was 500 mg for patients weighing less than 60 kg,
750 mg for patients weighing 60 to 100 kg, and 1,000 mg for patients weighing greater than
100 kg.

Description of Clinical Studies of Subcutaneous or Intravenous ORENCIA for the Treatment of
Patients with Adult RA
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The efficacy of ORENCIA for subcutaneous administration were assessed in Study SC-1, which
was a randomized, double-blind, double-dummy, non-inferiority study that compared ORENCIA
administered subcutaneously to ORENCIA administered intravenously in 1457 patients with
moderate to severely active RA, receiving background methotrexate (MTX), and experiencing an
inadequate response to methotrexate (MTX-IR). In Study SC-1, patients were randomized with
stratification by body weight (<60 kg, 60 to 100 kg, >100 kg) to receive (1) ORENCIA 125 mg
subcutaneous injections weekly, after a single intravenous loading dose of ORENCIA based on
body weight or (2) ORENCIA intravenously on Days 1, 15, 29, and every four weeks thereafter.
Subjects continued taking their current dose of MTX from the day of randomization.

Clinical Response in Adult RA Patients

The percent of ORENCIA-treated patients achieving ACR 20, 50, and 70 responses and major
clinical response in Studies I, III, IV, and VI are shown in Table 8. ORENCIA-treated patients had
higher ACR 20, 50, and 70 response rates at 6 months compared to placebo-treated patients. Month
6 ACR response rates in Study II for the 10 mg/kg group were similar to the ORENCIA group in
Study III.

In Studies III and IV, improvement in the ACR 20 response rate versus placebo was observed
within 15 days in some patients and within 29 days versus MTX in Study VI. In Studies II, I1I, and
VI, ACR response rates were maintained to 12 months in ORENCIA-treated patients. ACR
responses were maintained up to three years in the open-label extension of Study II. In Study III,
ORENCIA-treated patients experienced greater improvement than placebo-treated patients in
morning stiffness.

In Study VI, a greater proportion of patients treated with ORENCIA plus MTX achieved a low
level of disease activity as measured by a DAS28-CRP less than 2.6 at 12 months compared to
those treated with MTX plus placebo (Table 8). Of patients treated with ORENCIA plus MTX
who achieved DAS28-CRP less than 2.6, 54% had no active joints, 17% had one active joint,
7% had two active joints, and 22% had three or more active joints, where an active joint was a
joint that was rated as tender or swollen or both.

In Study SC-1, the main outcome measure was ACR 20 at 6 months. The pre-specified non-
inferiority margin was a treatment difference of —7.5%. As shown in Table 9, the study
demonstrated non-inferiority of ORENCIA administered subcutaneously to intravenous infusions
of ORENCIA with respect to ACR 20 responses up to 6 months of treatment. ACR 50 and
70 responses are also shown in Table 8. No major differences in ACR responses were observed
between intravenous and subcutaneous treatment groups in subgroups based on weight categories
(Iess than 60 kg, 60 to 100 kg, and more than 100 kg; data not shown).
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Table 8: Clinical Responses in Controlled Trials in Patients with RA

Percent of Patients
Subcutaneous
Intravenous Administration or Intravenous
Administration
Inadequate Il{nadequaie Inadequate Response Inadequate
Response to M::E(;‘;Ze a(t)e to MTX-Naive Response to
X .
TNF Antagonists MTX
DMARDs (MTX) goni
Study I Study III Study IV Study VI Study SC-1
ORN® ORN®
ORN® PBO |ORN’+ PBO+ ORN® PBO |SC v
Response | ORN® PBO | +MTX +MTX | DMARDs DMARDs | +MTX +MTX | +MTX +MTX
Rate n=32 n=32 | n=424 n=214 | n=256 n=133 n=256 n=253 | n=693 n=678
ACR 20
Month3 | 53%  31% | 62%F 37% | 46%* 18% 64%*  53% | 68%  69%
Month 6 | NA NA | 68%F  40% | 50%* 20% 5% 62% | 76%°  76%
Month 12 | NA  NA | 73%' 40% | NA NA 76%  62% | NA NA
ACR 50
Month3 | 16% 6% | 32%' 8% 18%] 6% 40%  23% | 33%  39%
Month6 | NA  NA | 40%' 17% | 20%F 4% 53%F  38% | 52%  50%
Month 12 | NA  NA | 48%' 18% | NA NA 57%  42% | NA NA
ACR 70
Month 3 | 6% 0 13%F 3% 6%* 1% 19%F 10% | 13%  16%
Month 6 NA NA 20%!* 7% 10%" 2% 32%° 20% 26% 25%
Month 12 | NA NA 29%! 6% NA NA 43%* 27% NA NA
Major NA NA | 14% 2% NA NA 27%? 12% | NA NA
Clinical
Response
C
DAS28-
CRP
<2.6¢
Month 12 | NA NA NA NA NA NA 41%* 23% NA NA
*  p<0.05, ORENCIA (ORN) vs placebo (PBO) or MTX.
f p<0.01, ORENCIA vs placebo or MTX.
' p<0.001, ORENCIA vs placebo or MTX.
§95% CI: —4.2, 4.8 (based on prespecified margin for non-inferiority of —7.5%).
a 10 mg/kg.
b Dosing based on weight range [see Dosage and Administration (2.1)].
¢ Major clinical response is defined as achieving an ACR 70 response for a continuous 6-month period.
d

Refer to text for additional description of remaining joint activity.
Per protocol data is presented in table. For ITT; n=736, 721 for SC and IV ORENCIA, respectively.

[

The results of the components of the ACR response criteria for Studies III, IV, and SC-1 are shown
in Table 9 (results at Baseline [BL] and 6 months [6 M]). In ORENCIA-treated patients, greater
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improvement was seen in all ACR response criteria components through 6 and 12 months than in
placebo-treated patients.

Table 9: Components of ACR Responses at 6 Months in Adult Patients with RA
Subcutaneous or
Intravenous Administration Intravenous
Administration
Inadequate Response to Inadequate Response to Inadequate Response to
MTX TNF Antagonists MTX
Study ITI Study IV Study SC-1°¢
ORN PBO ORN PBO ORN SC ORN IV
+MTX +MTX +DMARDs +DMARDs +MTX +MTX
n=424 n=214 n=256 n=133 n=693 n=678
Component BL 6M | BL 6M | BL 6M | BL 6M | BL 6M | BL 6M
(median)
Number of 28 7+ 31 14 30 134 31 24 27 5 27 6
tender joints
(0-68)
Number of 19 5% 20 11 21 10* 20 14 18 4 18 3
swollen joints
(0-66)
Pain® 67 274 70 50 73 437 74 64 71 25 70 28
Patient global 66 20% 64 48 71 44} 73 63 70 26 68 27
assessment”
Disability index® | 1.75  1.13% | 1.75 138 | 1.88 1.38% |2.00 1.75 |1.88 1.00 |1.75 1.00
Physician global | 69 211 68 40 71 32t 69 54 65 16 65 15
assessment”
CRP (mg/dL) 2.2 0.9 | 2.1 1.8 34 1.31 | 2.8 2.3 1.6 0.7 1.8 0.7

p<0.01, ORENCIA (ORN) vs placebo (PBO), based on mean percent change from baseline.

p<0.001, ORENCIA vs placebo, based on mean percent change from baseline.

Visual analog scale: 0 = best, 100 = worst.

Health Assessment Questionnaire: 0 = best, 3 = worst; 20 questions; 8 categories: dressing and grooming,
arising, eating, walking, hygiene, reach, grip, and activities.

SC-1 is a non-inferiority study. Per protocol data is presented in table.

o e =k
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The percent of patients achieving the ACR 50 response for Study III by visit is shown in Figure 1.
The time course for the ORENCIA group in Study VI was similar to that in Study III.

Figure 1: Percent of Patients Achieving ACR 50 Response by Visit* (Study III)

Time Course of ACR 50 Response
Inadequate Response to MTX (Study )
—M-ORENCIA/MTX — — Placebo/MTX

70
60
50
40
30
20

Percent Responding

10

Months

*The same patients may not have responded at each time point.

The percent of patients achieving the ACR 50 response for Study SC-1 in the ORENCIA
subcutaneous (SC) and intravenous (IV) treatment arms at each treatment visit was as follows:
Day 15—SC 3%, IV 5%; Day 29—SC 11%, IV 14%; Day 57—SC 24%, IV 30%; Day 85—
SC 33%, IV 38%; Day 113—SC 39%, IV 41%; Day 141—SC 46%, IV 47%; Day 169—SC 51%,
IV 50%.

Radiographic Response in Adult RA Patients

In Study III and Study VI, structural joint damage was assessed radiographically and expressed as
change from baseline in the Genant-modified Total Sharp Score (TSS) and its components, the
Erosion Score (ES) and Joint Space Narrowing (JSN) score. ORENCIA/MTX slowed the
progression of structural damage compared to placebo/MTX after 12 months of treatment as
shown in Table 10.
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Table 10: Mean Radiographic Changes in Study III* and Study viP

Parameter ORENCIA/MTX Placebo/MTX Differences P-value!
Study 11T
First Year
TSS 1.07 243 1.36 <0.01
ES 0.61 1.47 0.86 <0.01
JSN score 0.46 0.97 0.51 <0.01
Second Year
TSS 0.48 0.74¢ - -
ES 0.23 0.22¢ - -
JSN score 0.25 0.51°¢ - -
Study VI
First Year
TSS 0.6 1.1 0.5 0.04

@ Patients with an inadequate response to MTX.

b MTX-naive patients.

¢ Patients received 1 year of placebo/MTX followed by 1 year of ORENCIA/MTX.

¢ Based on a nonparametric ANCOVA model.

In the open-label extension of Study III, 75% of patients initially randomized to ORENCIA/MTX
and 65% of patients initially randomized to placebo/MTX were evaluated radiographically at
Year 2. As shown in Table 10, progression of structural damage in ORENCIA/MTX-treated

patients was further reduced in the second year of treatment.

Following 2 years of treatment with ORENCIA/MTX, 51% of patients had no progression of
structural damage as defined by a change in the TSS of zero or less compared with baseline. Fifty-
six percent (56%) of ORENCIA/MTX-treated patients had no progression during the first year
compared to 45% of placebo/MTX-treated patients. In their second year of treatment with
ORENCIA/MTX, more patients had no progression than in the first year (65% vs 56%).

Physical Function Response and Health-Related Outcomes in Adult RA Patients

Improvement in physical function was measured by the Health Assessment Questionnaire
Disability Index (HAQ-DI). In the HAQ-DI, ORENCIA demonstrated greater improvement from
baseline versus placebo in Studies II-V and versus MTX in Study VI. In Study SC-1, improvement
from baseline as measured by HAQ-DI at 6 months and over time was similar between
subcutaneous and intravenous ORENCIA administration. The results from Studies II and III are
shown in Table 11. Similar results were observed in Study V compared to placebo and in Study VI
compared to MTX. During the open-label period of Study II, the improvement in physical function
has been maintained for up to 3 years.
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Table 11: Mean Improvement from Baseline in Health Assessment Questionnaire
Disability Index (HAQ-DI) in Adult Patients with RA

Inadequate Response to Methotrexate
Study II Study III
ORENCIA? Placebo ORENCIA® Placebo
+MTX +MTX +MTX +MTX
HAQ Disability Index (n=115) (n=119) (n=422) (n=212)
Baseline (Mean) 0.98° 0.97° 1.69 1.69
Mean Improvement
Year 1 0.40Cx* 0.15° 0.66%%xx 0.37¢

**%* p<0.001, ORENCIA vs placebo.

2 10 mg/kg.

b Dosing based on weight range [see Dosage and Administration (2.1)].

¢ Modified Health Assessment Questionnaire: 0 = best, 3 = worst; 8 questions; 8 categories: dressing and
grooming, arising, eating, walking, hygiene, reach, grip, and activities.

Health Assessment Questionnaire: 0 = best, 3 = worst; 20 questions; 8 categories: dressing and grooming,
arising, eating, walking, hygiene, reach, grip, and activities.

Health-related quality of life was assessed by the SF-36 questionnaire at 6 months in Studies II,
III, and IV and at 12 months in Studies II and III. In these studies, improvement was observed in
the ORENCIA group as compared with the placebo group in all 8 domains of the SF-36 as well as

the Physical Component Summary (PCS) and the Mental Component Summary (MCS).

14.2 Polyarticular Juvenile Idiopathic Arthritis

Polyarticular Juvenile Idiopathic Arthritis - Intravenous Administration

The safety and efficacy of ORENCIA with intravenous administration were assessed in
Study JIA-1, a three-part study including an open-label extension in pediatric patients with
polyarticular juvenile idiopathic arthritis (pJIA). Patients 6 to 17 years of age (n=190) with
moderately to severely active pJIA who had an inadequate response to one or more DMARD:,
such as MTX or TNF antagonists, were treated. Patients had a disease duration of approximately
4 years with moderately to severely active disease at study entry, as determined by baseline counts
of active joints (mean, 16) and joints with loss of motion (mean, 16); patients had elevated
C-reactive protein (CRP) levels (mean, 3.2 mg/dL) and ESR (mean, 32 mm/h). The patients
enrolled had JIA subtypes that at disease onset included oligoarticular (16%), polyarticular (64%:;
20% were rheumatoid factor positive), and systemic JIA without systemic manifestations (20%).
At study entry, 74% of patients were receiving MTX (mean dose, 13.2 mg/m2 per week) and
remained on a stable dose of MTX (those not receiving MTX did not initiate MTX treatment during
the study).

In Period A (open-label, lead-in), patients received 10 mg/kg (maximum 1,000 mg per dose)
intravenously on days 1, 15, 29, and monthly thereafter. Response was assessed utilizing the ACR
Pediatric 30 definition of improvement, defined as >30% improvement in at least 3 of the 6 JIA
core set variables and >30% worsening in not more than 1 of the 6 JIA core set variables. Patients
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demonstrating an ACR Pedi 30 response at the end of Period A were randomized into the double-
blind phase (Period B) and received either ORENCIA or placebo for 6 months or until disease
flare. Disease flare was defined as a >230% worsening in at least 3 of the 6 JIA core set variables
with >30% improvement in not more than 1 of the 6 JIA core set variables; >2 cm of worsening
of the Physician or Parent Global Assessment was necessary if used as 1 of the 3 JIA core set
variables used to define flare, and worsening in >2 joints was necessary if the number of active
joints or joints with limitation of motion was used as 1 of the 3 JIA core set variables used to define
flare.

At the conclusion of Period A, pediatric ACR 30/50/70 responses were 65%, 50%, and 28%,
respectively. Pediatric ACR 30 responses were similar in all subtypes of JIA studied.

During the double-blind randomized withdrawal phase (Period B), ORENCIA-treated patients
(intravenous) experienced significantly fewer disease flares compared to placebo-treated patients
(20% vs 53%); 95% CI of the difference (15%, 52%). The risk of disease flare among patients
continuing on intravenous ORENCIA was less than one-third than that for patients withdrawn
from intravenous ORENCIA treatment (hazard ratio=0.31, 95% CI [0.16, 0.59]). Among patients
who received intravenous ORENCIA throughout the study (Period A, Period B, and the open-label
extension Period C), the proportion of pediatric ACR 30/50/70 responders has remained consistent
for 1 year.

Polyarticular Juvenile Idiopathic Arthritis - Subcutaneous Administration

ORENCIA for subcutaneous administration without an intravenous loading dose was assessed in
Study JIA-2, a 2-period, open-label study that included pediatric patients 2 to 17 years of age
(n=205). Patients had active polyarticular disease at the time of the study and had inadequate
response to at least one nonbiologic or biologic DMARD. The JIA patient subtypes at study entry
included polyarticular (79%; 22% were rheumatoid factor positive), extended and persistent
oligoarticular (14%), enthesitis-related arthritis (1%), and systemic JIA without systemic
manifestations (2%). Patients had a mean disease duration of 2.5 years with active joints (mean,
11.9), joints with loss of motion (mean, 10.4), and elevated C-reactive protein (CRP) levels (mean,
1.2 mg/dL). At study entry, 80% of patients were receiving MTX and remained on a stable dose
of MTX. Patients received weekly open-label ORENCIA subcutaneously by a weight-tiered
dosing regimen. The primary objective of the study was evaluation of PK in order to support the
extrapolation of efficacy based on exposure to ORENCIA supported by descriptive efficacy /see
Clinical Pharmacology (12.3)].

JIA ACR 30/50/70 responses assessed at 4 months in the 2- to 17-year-old patients treated with
subcutaneous ORENCIA were consistent with the results from intravenous ORENCIA in Study
JIA-1.

14.3 Adult Psoriatic Arthritis

The efficacy of ORENCIA was assessed in 594 adult patients (18 years and older) with psoriatic
arthritis (PsA), in two randomized, double-blind, placebo-controlled studies (Studies PsA-I and
PsA-II). Patients had active PsA (=3 swollen joints and >3 tender joints) despite prior treatment
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with DMARD therapy and had one qualifying psoriatic skin lesion of at least 2 cm in diameter. In
PsA-I and PsA-II, 37% and 61% of patients, respectively, were treated with TNF antagonists
previously.

During the initial 24-week, double-blind period of Study PsA-I, 170 patients were randomized to
receive one of four intravenous treatments on Days 1, 15, 29, and then every 28 days (there was
no escape during the 24-week period):

e Placebo

e ORENCIA 3 mg/kg

e ORENCIA 500 mg for patients weighing less than 60 kg, ORENCIA 750 mg for patients
weighing 60 to 100 kg, and ORENCIA 1,000 mg for patients weighing greater than 100 kg
(weight-range-based dosing), or

e ORENCIA 30 mg/kg on Days 1 and 15 followed by weight range-based ORENCIA
dosing (i.e., 500 mg for patients weighing less than 60 kg, 750 mg for patients weighing
60 to 100 kg, and 1,000 mg for patients weighing greater than 100 kg).

After the 24-week double blind period in Study PsA-I, patients received open-label intravenous
ORENCIA every 28 days.

Patients were allowed to receive stable doses of concomitant MTX, low dose corticosteroids
(equivalent to <10 mg of prednisone) and/or NSAIDs during the trial. At enrollment,
approximately 60% of patients were receiving MTX. At baseline, the mean (SD) CRP for
ORENCIA IV was 17 mg/L (33.0) and mean number (SD) of tender joints and swollen joints was
22.2 (14.3) and 10.9 (7.6), respectively.

In PsA-II, 424 patients were randomized 1:1 to receive weekly doses of subcutaneous placebo or
ORENCIA 125 mg without a loading dose for 24 weeks-in a double-blind manner, followed by
open-label subcutaneous ORENCIA 125 mg weekly. Patients were allowed to receive stable doses
of concomitant MTX, sulfasalazine, leflunomide, hydroxychloroquine, low dose corticosteroids
(equivalent to <10 mg of prednisone) and/or NSAIDs during the trial. At randomization, 60% of
patients were receiving MTX. The baseline disease characteristics included presence of joint
erosion on X-rays in 84% (341/407) with a mean (SD) PsA-modified Sharp van der Heijde erosion
score (SHS) of 10.8 (24.2), elevated serum C reactive protein (CRP) in 66% [277/421]) with a
mean (SD) of 14.1 mg/L (25.9), and polyarticular disease in 98% (416/424) of patients with a
mean number (SD) of tender joints and swollen joints of 20.2 (13.3) and 11.6 (7.5), respectively.
Patients who had not achieved at least a 20% improvement from baseline in their swollen and
tender joint counts by Week 16 escaped to open-label subcutaneous ORENCIA 125 mg weekly.

The primary endpoint for both PsA-I and PsA-II was the proportion of patients achieving ACR 20
response at Week 24 (Day 169).

Clinical Response in Adults with PsA

A greater proportion of adult patients with PsA achieved an ACR 20 response after treatment with
intravenous ORENCIA (weight-range-based dosing as described above) compared to placebo in
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Study PsA-I and a greater proportion of adult patients with PsA achieved an ACR 20 response
after treatment with subcutaneous 125 mg compared to placebo in Study PsA-II at Week 24.
Responses were seen regardless of prior TNF antagonist treatment and regardless of concomitant
non-biologic DMARD treatment. The percent of patients achieving ACR 20, 50, or 70 responses
in Studies PsA-I and PsA-II are presented in Table 12 below.

Table 12: Proportion of Patients With ACR Responses at Week 24 in Studies
PsA-I and PsA-IT*
PsA-1 PsA-11
ORENCIA
Weight-Range-
Based Intravenous ORENCIA 125 mg
Dosing® Placebo Subcutaneous Placebo
N=40 N=42 N=213 N=211
ACR 20 47.5%" 19.0% 39.49" 22.3%
ACR 50 25.0% 2.4% 19.2% 12.3%
ACR 70 12.5% 0% 10.3% 6.6%

p<0.05 versus placebo.
* Patients who had less than 20% improvement in tender or swollen joint counts at Week 16 met escape criteria and

were considered non-responders.
b Weight range-based intravenous dosing: ORENCIA 500 mg for patients weighing less than 60 kg, ORENCIA
750 mg for patients weighing 60 to 100 kg, and ORENCIA 1,000 mg for patients weighing greater than 100 kg.

The percentage of patients in PsA-II achieving ACR 20 response through Week 24 is shown below

in Figure 2.
Figure 2: Percent of Patients Achieving ACR 20 Response” in PsA-II Study
Through Week 24 (Day 169)
50
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Results were generally consistent across the ACR components in Study PsA-I and PsA-II.
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Improvements in enthesitis and dactylitis were seen with ORENCIA treatment at Week 24 in both
PsA-I and PsA-II.

Physical Function Response in Adults with PsA

In study PsA-I, there was a higher proportion of patients with at least a 0.30 decrease from baseline
in Health Assessment Questionnaire-Disability Index (HAQ-DI) score at Week 24, with an
estimated difference for ORENCIA weight range-based dosing as described above (45%) vs.
placebo (19%) of 26.1 (95% confidence interval: 6.8, 45.5). In study PsA-II, the proportion of
patients with at least a 0.35 decrease from baseline in HAQ-DI on ORENCIA was 31%, as
compared to 24% on placebo (estimated difference: 7%; 95% confidence interval: -1%, 16%).
There was a higher adjusted mean change from baseline in HAQ-DI on ORENCIA (-0.33) vs.
placebo (-0.20) at Week 24, with an estimated difference of -0.13 (95% confidence
interval: -0.25, -0.01).

14.4 Prophylaxis of Acute Graft versus Host Disease

Study GVHD-1

The efficacy of ORENCIA, in combination with a calcineurin inhibitor (CNI) and methotrexate
(MTX), for the prophylaxis of acute graft versus host disease (aGVHD), was evaluated in a
multicenter, two cohort clinical study (GVHD-1, NCT01743131) in patients age 6 years and older
who underwent hematopoietic stem cell transplantation (HSCT) from a matched or 1 allele-
mismatched unrelated donor (URD). The two cohorts in GVHD-1 included:

1) an open-label, single-arm study of 43 patients who underwent a 7 of 8§ Human Leukocyte
Antigen (HLA)-matched HSCT (7 of 8 cohort); and

2) a randomized (1:1), double-blind, placebo-controlled study of patients who underwent
an 8 of 8 HLA-matched HSCT who received ORENCIA or placebo in combination with a
CNI and MTX (8 of 8 cohort).

In both the 7/8 and 8/8 cohorts, ORENCIA was administered at a dose of 10 mg/kg (1,000 mg
maximum dose) as an intravenous infusion over 60 minutes, beginning on the day before
transplantation (Day -1), followed by administration on Days 5, 14, and 28 after transplantation.
Baseline demographic and clinical characteristics of both the 7 of 8 and 8 of 8 cohorts are outlined
below in Table 13.
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Table 13: Baseline Demographic and Clinical Characteristics: 7 of 8 and 8 of 8
Cohort Treated Analysis Population in Study GVHD-1

7 of 8 Cohort 8 of 8 Cohort
ORENCIA (+ | ORENCIA (+ Placebo (+CNI
CNI and CNI and
MTX) MTX) and MTX)
N=43 N=73 N=69

Age - Median 38 44 40
Age - Range 6-76 6-71 7-74
Gender - Male 27 (63) 41 (56) 37 (54)
White 31(72) 63 (86) 61 (88)
Black or African American 7 (16) 34.1) 2(2.9)
Asian 2 (4.7) 4 (6) 2(2.9)
Hispanic 7 (16) 4 (6) 2(2.9)
Malignancy type

Acute Myeloid Leukemia (AML) 15 (35) 30 (41) 22 (32)

Myelodysplastic Syndrome (MDS) 11 (26) 15 (21) 12 (17)

Acute Lymphoblastic Leukemia (ALL) 8 (19) 20 (27) 22 (32)

Acute leukemia or ambiguous lineage 1(2.3) 0 1(1.4)

Hodgkin and Non-Hodgkin lymphoma 1(2.3) 1(1.4) 1(1.4)

Acute Lymphoblastic Lymphoma in 2nd or 1(2.3) 4 (6) 1(1.4)

Greater Complete Remission

Chronic Myelomonocytic leukemia 1(2.3) 1(1.4) 4(6)

Chronic Myelogenous leukemia 49 1(1.4) 5(7)

Not reported 1(2.3) 1(1.4) 1(1.4)
GVHD Prophylaxis

Cyclosporine 16 (37) 11 (15) 11 (16)

Tacrolimus 27 (63) 62 (85) 58 (84)
Type of Graft

Bone Marrow 21 (49) 33 (45) 26 (38)

Cytokine Mobilized Peripheral Blood (PBSC) 22 (51) 40 (55) 43 (62)
Conditioning Regimen

TBI and Chemotherapy 11 (26) 20 (27) 26 (38)

Busulfan and Cyclophosphamide 13 (30) 28 (38) 21 (30)

Busulfan and Fludarabine 8 (19) 7 (10) 2(2.9)

Melphalan and Fludarabine 11 (26) 18 (25) 20 (29)

Efficacy was established based on overall survival (OS) and grade II-IV aGVHD free survival
(GFS) results assessed at Day 180 post-transplantation. ORENCIA + CNI and MTX did not
significantly improve grade III-IV GFS versus placebo + CNI and MTX at Day 180 post-
transplantation. The efficacy results of the GVHD-1 8 of 8 cohort are shown in Table 14.

41

Reference ID: 4904773



Table 14: Efficacy Results in 8 of 8 Cohort in Study GVHD-1 at Day 180
Post-Transplantation

ORENCIA Placebo
Endpoint (+CNI and MTX) (+CNI and MTX)
n=73 n=69
Gr III-1V aGVHD 87% (77%, 93%) 75% (63%, 84%)
Free Survival®
Rate (95% CI)
Hazard Ratio 0.55 (0.26, 1.18)
95% CI)
Gr II-1V aGVHD 50% (38%, 61%) 32% (21%, 43%)
Free Survival®
Rate (95% CI)
Hazard Ratio 0.54 (0.35, 0.83)
(95% CI)
Overall Survival 97% (89%, 99%) 84% (73%, 91%)
Rate (95% CI)
Hazard Ratio 0.33(0.12, 0.93)
(95% CI)

2 Gr III-IV aGVHD Free Survival was measured from the date of transplantation until the onset of documented Grade
III-IV aGVHD, or death by any cause up to Day 180 post-transplantation.

5Gr II-IV aGVHD Free Survival was measured from the date of transplantation until the onset of documented Grade
II-IV aGVHD, or death by any cause up to Day 180 post-transplantation.

In an exploratory analysis of the 7 of 8 cohort of ORENCIA-treated patients (n=43), the rates of
Grade III-IV GVHD-free survival, Grade II-IV GVHD-free survival, and overall survival at day
180 post-transplantation were 95% (95% CI 83%, 99%), 53% (95% CI 38%, 67%), and 98% (95%
CI 85%, 100%), respectively.

Study GVHD-2

GVHD-2 was a clinical study that used data from the Center for International Blood and Marrow
Transplant Research (CIBMTR). The study analyzed outcomes of ORENCIA in combination with
a CNI and MTX, versus a CNI and MTX alone, for the prophylaxis of aGVHD, in patients 6 years
of age or older who underwent HSCT from a 1 allele-mismatched URD between 2011 and 2018.
The ORENCIA + CNI and MTX-treated group (n=54) included 42 patients from GVHD-1, in
addition to 12 patients treated with ORENCIA outside of GVHD-1. The comparator group (n=162)
was randomly selected in a 3:1 ratio to the ORENCIA-treated group from the CIBMTR registry
from patients who had not received ORENCIA during the study period. Analyses used propensity
score matching and inverse probability of treatment weighting to help address the impact of
selection bias.
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Efficacy was based on Overall Survival (OS) at Day 180 post-HSCT. The OS rate at Day 180 in
the ORENCIA in combination with CNI and MTX group was 98% (95% CI: 78, 100) and the OS
rate at Day 180 in the CNI and MTX group was 75% (95% CI: 67, 82).

16 HOW SUPPLIED/STORAGE AND HANDLING

For Intravenous Infusion

ORENCIA® (abatacept) for injection is a white lyophilized powder for intravenous infusion after
reconstitution and dilution. It is supplied as an individually packaged, single-dose vial (one may
use less than the full contents of the vial or use more than one vial) with a silicone-free disposable
syringe, providing 250 mg of abatacept:

NDC 0003-2187-10: in a clamshell presentation
NDC 0003-2187-13: in a carton presentation

For Subcutaneous Use

ORENCIA® (abatacept) injection and ORENCIA® ClickJect (abatacept) injection are clear to
slightly opalescent, colorless to pale yellow solutions for subcutaneous administration.

Prefilled Syringe

ORENCIA (abatacept) injection, 50 mg/0.4 mL, 87.5 mg/0.7 mL, and 125 mg/mL, is supplied as
single-dose disposable prefilled glass syringes with BD UltraSafe Passive™ needle guard and
flange extenders.

The Type I glass syringe has a coated stopper and fixed stainless steel needle (5 bevel, 29-gauge
thin wall, ’2-inch needle) covered with a rigid needle shield. The prefilled syringe provides
ORENCIA in the following packages:

NDC 0003-2814-11 (50 mg/0.4 mL): pack of 4 syringes with a passive needle safety guard
NDC 0003-2818-11 (87.5 mg/0.7 mL): pack of 4 syringes with a passive needle safety guard
NDC 0003-2188-11 (125 mg/mL): pack of 4 syringes with a passive needle safety guard

ClickJect Autoinjector

ORENCIA (abatacept) ClickJect, 125 mg/mL, is supplied as a single-dose disposable prefilled
autoinjector. The Type I glass syringe contained in the autoinjector has a coated stopper and fixed
stainless steel needle (5 bevel, 27-gauge special thin wall, Y2-inch needle) covered with a rigid
needle shield. The autoinjector provides 125 mg of abatacept in 1 mL and is provided in the
following package:

NDC 0003-2188-51: pack of 4 autoinjectors

Storage
Refrigerate ORENCIA lyophilized powder supplied in a vial at 2°C to 8°C (36°F to 46°F). Do not
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use beyond the expiration date on the vial. Protect the vials from light by storing in the original
package until time of use.

Refrigerate ORENCIA solution supplied in a prefilled syringe or ClickJect autoinjector at 2°C to
8°C (36°F to 46°F). Do not use beyond the expiration date on the prefilled syringe or autoinjector.
Protect from light by storing in the original package until time of use. Do not allow the prefilled
syringe or autoinjector to freeze.

17 PATIENT COUNSELING INFORMATION

Adpvise the patient to read the FDA-approved patient labeling (Patient Information and
Instructions for Use).

Increased Risk of Infection with Concomitant Use With Immunosuppressants for RA

Inform patients that the concomitant use with other immunosuppressives (e.g., biologic DMARD:,
JAK inhibitors) is not recommended [see Warnings and Precautions (5.1) and Drug Interactions

(7.1)].

Hypersensitivity

Instruct patients to immediately tell their healthcare professional if they experience symptoms of
an allergic reaction on the day of administration or the day after ORENCIA administration /[see
Warnings and Precautions (5.2)].

Infections

Inform patients that serious infections have been reported in patients receiving ORENCIA [see

Warnings and Precautions (5.3)].

Immunizations

Inform patients that live vaccines should not be given concurrently with ORENCIA or within 3
months of its discontinuation /see Warnings and Precautions (5.4)].

Pregnancy
Inform patients that there is a Pregnancy Exposure Registry [see Use in Specific Populations

(8.1)].

Blood Glucose Testing

Maltose is contained in ORENCIA for intravenous administration and can give falsely elevated
blood glucose readings with certain blood glucose monitors on the day of ORENCIA infusion.
Advise patients treated with intravenous ORENCIA who are using GDH-PQQ-based monitoring
systems for glucose (e.g., diabetics) to consider using other methods for glucose monitoring. This
recommendation is not applicable to patients treated with subcutanecous ORENCIA [see Drug
Interactions (7.2)].
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Disposal of Prefilled Syringes and ClickJect Autoinjectors

Advise patients to follow disposal instructions in the Instructions for Use. A puncture-resistant
container for disposal of needles and syringes should be used. Instruct patients that they will need
to follow their community guidelines for the correct way to dispose of their sharps disposal
container. Instruct patients not to recycle their used sharps disposal container.

Bristol-Myers Squibb Company
Princeton, New Jersey 08543 USA
U.S. License Number 1713
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PATIENT INFORMATION

ORENCIA® (oh-REN-see-ah)
(abatacept)
for injection, for intravenous use

ORENCIA® (oh-REN-see-ah)

(abatacept)
injection, for subcutaneous use

What is ORENCIA?

ORENCIA is a prescription medicine that reduces signs and symptoms in:

e adults with moderate to severe rheumatoid arthritis (RA), including those who have not been helped
enough by other medicines for RA. ORENCIA may prevent further damage to your bones and joints
and may help your ability to perform daily activities. In adults, ORENCIA may be used alone or with
other RA treatments other than tumor necrosis factor (TNF) antagonists.

e people 2 years of age and older with moderate to severe polyarticular juvenile idiopathic arthritis
(pJIA). ORENCIA may be used alone or with methotrexate.

e adults with active psoriatic arthritis (PsA). In adults, ORENCIA can be used alone or with other PsA
treatments.

ORENCIA is also used for the preventative treatment of acute graft versus host disease (aGVHD), in

combination with a calcineurin inhibitor and methotrexate, in:

e people 2 years of age and older undergoing hematopoietic stem cell transplantation (HSCT) from a
matched or 1 allele-mismatched unrelated-donor.

It is not known if ORENCIA is safe and effective in children less than two years of age for the treatment of
pJIA.

It is not known if ORENCIA is safe and effective in children less than two years of age for the
preventative treatment of aGVHD.

Before you receive or use ORENCIA, tell your healthcare provider about all of your medical

conditions, including if you:

e have any kind of infection even if it is small (such as an open cut or sore), or an infection that is in
your whole body (such as the flu). If you have an infection during treatment with ORENCIA, you may
have a higher chance for getting serious side effects.

e have an infection that will not go away or an infection that keeps coming back.

e are allergic to abatacept or any of the ingredients in ORENCIA. See the end of this Patient
Information leaflet for a complete list of ingredients in ORENCIA.

e have or have had inflammation of your liver due to an infection (viral hepatitis). Your healthcare
provider may examine you for hepatitis before treatment with ORENCIA.

e have had a lung infection called tuberculosis (TB), a positive skin test for TB, or you recently have
been in close contact with someone who has had TB. Your healthcare provider may examine you for
TB or perform a skin test before treatment with ORENCIA. Symptoms of TB may include:

o acough that does not go away o fever
o weight loss o night sweats

¢ have a history of Epstein-Barr Virus (EBV) or Cytomegalovirus (CMV) in people receiving ORENCIA

for preventative treatment of aGVHD during HSCT from an unrelated donor.

are scheduled to have surgery.

recently received a vaccination or are scheduled for a vaccination.

have a history of a breathing problem called chronic obstructive pulmonary disease (COPD).

have diabetes and use a blood glucose monitor to check your blood sugar (blood glucose) levels.

ORENCIA for intravenous infusion (given through a needle placed in a vein) contains maltose, a type

of sugar, that can give false high blood sugar readings with certain types of blood glucose monitors

on the day of ORENCIA infusion. Your healthcare provider may tell you to use a different way to
monitor your blood sugar levels.
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ORENCIA for subcutaneous injection (injected under the skin) does not contain maltose. You do not
need to change your blood sugar monitoring if you are using ORENCIA subcutaneously.

are pregnant or plan to become pregnant. It is not known if ORENCIA can harm your unborn baby. If
you took ORENCIA during pregnancy, talk to your healthcare provider before your baby receives any
vaccines.

There is a registry for pregnant women exposed to ORENCIA. The purpose of this registry is to
check the health of the pregnant mother and her child. Women are encouraged to call the registry
themselves or ask their healthcare provider to contact the registry for them by calling 1-877-311-
8972.

are breastfeeding or plan to breastfeed. It is not known if ORENCIA passes into your breast milk.
Talk to your healthcare provider about the best way to feed your baby if you use ORENCIA.

Some people treated with ORENCIA have developed skin cancer. Tell your healthcare provider if you
have a family or personal history of skin cancer, and if you see any growths or changes in the
appearance of your skin during or after your treatment with ORENCIA.

Tell your healthcare provider about all the medicines you take, including prescription and over-the-
counter medicines, vitamins, and herbal supplements.

ORENCIA may affect the way other medicines work, and other medicines may affect the way ORENCIA
works causing serious side effects.

Especially tell your healthcare provider if you take other biologic medicines that may affect your immune
system, such as:

Enbrel® (etanercept) e Kineret® (anakinra) e Cimzia® (certolizumab pegol)
Humira® (adalimumab) e Rituxan® (rituximab) e Actemra® (tocilizumab)
Remicade® (infliximab) e Simponi® (golimumab)

You may have a higher chance of getting a serious infection if you take ORENCIA with other biologic
medicines that may affect your immune system.

Know the medicines you take. Keep a list of your medicines and show it to your healthcare provider and
pharmacist when you get a new prescription.

How will | receive or use ORENCIA?
For treatment of RA, pJIA or PsA:

You may receive ORENCIA given by a healthcare provider through a vein in your arm (intravenous
infusion). It takes about 30 minutes to give you the full dose of medicine. You will then receive
ORENCIA 2 weeks and 4 weeks after the first dose and then every 4 weeks.

You may also receive ORENCIA as an injection under your skin (subcutaneous). For home use,
ORENCIA comes in a prefilled syringe or prefilled ClickJect autoinjector. Your healthcare provider
will prescribe the type that is best for you. If your healthcare provider decides that you or a caregiver
can give your injections of ORENCIA prefilled syringes or ORENCIA ClickJect autoinjectors at home,
you or your caregiver should receive training on the right way to prepare and inject ORENCIA. Do not
try to inject ORENCIA until you have been shown the right way to give the injections by your
healthcare provider.

Your healthcare provider will tell you how much ORENCIA to use and when to use it.

See the Instructions for Use at the end of this Patient Information leaflet for instructions about the
right way to prepare and give your ORENCIA injections at home.

For preventative treatment of aGVHD:

You will receive ORENCIA by a healthcare provider through a vein in your arm (intravenous infusion)
over 60 minutes on the day before transplantation (Day -1). You will then receive ORENCIA on Days
5, 14, and 28 after transplantation.

Your healthcare provider may give you antiviral medicines before, during, and after your
transplantation to help prevent Epstein-Barr Virus (EBV) and Cytomegalovirus (CMV) infections.

Reference ID: 4904773




What are the possible side effects of ORENCIA?

ORENCIA can cause serious side effects including:

e infections. ORENCIA can make you more likely to get infections or make the infection that you have
get worse. Some people have died from these infections. Call your healthcare provider right away if
you have any symptoms of an infection. Symptoms of an infection may include:

o fever o have flu-like symptoms
o feel very tired o warm, red, or painful skin
e have a cough
e allergic reactions. Allergic reactions can happen to people who are treated with ORENCIA. Call your
healthcare provider or go to the emergency room right away if you have any symptoms of an allergic
reaction. Symptoms of an allergic reaction may include:

e hives o trouble breathing
e swollen face, eyelids, lips, or tongue
¢ hepatitis B infection in people who carry the virus in their blood. If you are a carrier of the hepatitis
B virus (a virus that affects the liver), the virus can become active during treatment with ORENCIA.
Your healthcare provider may do a blood test before you start treatment with ORENCIA.

e vaccinations. You should not receive ORENCIA with certain types of vaccines (live vaccines). You
can receive non-live vaccines, such as pneumococcal and inactivated influenza (flu) vaccines.
ORENCIA may also cause some vaccinations to be less effective. Talk with your healthcare provider
about your vaccination plans.

e breathing problems in people with Chronic Obstructive Pulmonary Disease (COPD). You may
get certain respiratory problems more often if you receive ORENCIA and have COPD. Symptoms of
respiratory problems include:

o COPD that becomes worse o ftrouble breathing
o cough
e cancer (malignancies). Certain kinds of cancer have been reported in people using ORENCIA. It is
not known if ORENCIA increases your chance of getting certain kinds of cancer.

e Cytomegalovirus (CMV) and Epstein-Barr Virus (EBV) infections. CMV and EBV infections and
return of CMV and EBV (reactivation) have happened in people receiving ORENCIA for preventative
treatment of aGVHD during unrelated HSCT. Your healthcare provider will monitor you for 6 months
after transplantation and may treat you with medicines to help prevent CMV and EBV infection if

needed.
The most common side effects of ORENCIA in people with RA include:
e headache e sore throat
e upper respiratory tract infection e nausea
In children and adolescents, other side effects may include:
e diarrhea o fever
e cough e abdominal pain
The most common side effects of ORENCIA in prevention of aGVHD include:
e low red blood cell count e nosebleed

e high blood pressure e decreased CD4 lymphocytes

e CMV infection e increased levels of magnesium in the blood

o fever e kidney problems

e pneumonia
These are not all of the possible side effects of ORENCIA.
Call your doctor for medical advice about side effects. You may report side effects to FDA at 1-800-FDA-
1088.

How should | store ORENCIA?

e Store ORENCIA in the refrigerator at 36°F to 46°F (2°C to 8°C).

e Keep ORENCIA in the original package and out of the light.

¢ Do not freeze ORENCIA.

e Safely throw away medicine that is out of date or no longer needed.
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Keep ORENCIA and all medicines out of the reach of children.

General information about the safe and effective use of ORENCIA.

Medicines are sometimes prescribed for purposes other than those listed in a Patient Information leaflet.
Do not use ORENCIA for a condition for which it was not prescribed. Do not give ORENCIA to other
people, even if they have the same symptoms that you have. It may harm them.

You can ask your pharmacist or healthcare provider for information about ORENCIA that is written for
health professionals.

What are the ingredients in ORENCIA?

Active ingredient: abatacept

Intravenous inactive ingredients: maltose, monobasic sodium phosphate, sodium chloride for
administration

Subcutaneous inactive ingredients: sucrose, poloxamer 188, monobasic sodium phosphate
monohydrate, dibasic sodium phosphate anhydrous, water for injection.

Bristol-Myers Squibb Company
Princeton, NJ 08543 USA, U.S. License Number 1713

All other trademarks are property of their respective owners.
For more information, go to www.ORENCIA.com or call 1-800-ORENCIA.

This Patient Information has been approved by the U.S. Food and Drug Administration. Revised: December 2021
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INSTRUCTIONS FOR USE
ORENCIA® (oh-REN-see-ah)
(abatacept)
Prefilled Syringe with BD UltraSafe Passive™ Needle Guard

ORENCIA® Prefilled Syringe with
BD UltraSafe Passive™ Needle Guard
(abatacept) Injection

Read these instructions before you start using your ORENCIA Prefilled Syringe and each time you
get a refill. There may be new information. Before you use the prefilled syringe for the first time, make
sure your healthcare provider shows you the right way to use it and decides that you or a caregiver may
be able to give your injections of ORENCIA at home.

Important:

¢ Keep the Prefilled Syringe in the refrigerator until ready to use.
e Do not freeze.
Before You Begin: Get to Know Your Prefilled Syringe

There are 3 types of prefilled syringes:

. &
3 P

//;\::/-/jh) > //fi/x s y 4
L 50 mg/0.4 mL: > 87.5mg/0.7 mL: L 125 mg/mL:
white plunger light blue plunger orange plunger

The type of prefilled syringe you receive depends on the dose prescribed by your healthcare
provider. The 125 mg/mL prefilled syringe is shown below.

Viewing wind?W Plunger
Before Use w [ }
Needle cover  Expiration date
Flange extender
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After Use ez0z 21 o E——

Needle guard
(extended over needle) Flange extender

The prefilled syringe has a flange extender that makes it easier to hold and inject, and a needle guard
that automatically covers the needle after a complete injection.

DO NOT remove the needle cover until you are ready to inject.

DO NOT PULL back on the plunger at any time.

DO NOT RECAP the prefilled syringe at any time, as this may damage, bend, or
break the needle.

Go to Step 1

Step 1: Preparing for an ORENCIA Injection

Gather and place supplies for your injection on a clean, flat surface.

Only the prefilled syringe is included in the package:

o Prefilled Syringe
with

) Alsc\f,ggl UltraSafe Passive
Needle Guard
e Adhesive
bandage

e Sharps disposal
container

e Cotton ball or
gauze
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Let your Prefilled Syringe warm up.

Remove one prefilled syringe from the refrigerator and
wait 30 minutes to allow it to reach room temperature.

Do not speed up the warming process in any way, such as
using the microwave or placing the syringe in warm water.

Do not remove the needle cover while allowing the prefilled
syringe to reach room temperature.

Wash your hands well with soap and water.

Go to Step 2

Step 2: Examine the Prefilled Syringe

Hold the prefilled syringe by the body with the needle cover
pointing down as shown.

e Check the expiration date printed on the label.
Do not use if the expiration date has passed.

e Check the prefilled syringe for damage.

Do not use if it is cracked or broken.

Reference ID: 4904773
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Check the Liquid.

¢ Check the liquid in the prefilled syringe through the
viewing window. It should be clear and colorless to pale
yellow. [~ Viewing

window

- Air bubble

L o . Liquid -]
Do not inject if the liquid is cloudy, discolored, or has
particles in it.

*Note: the 50 mg prefilled syringe is shown.

Note: It is normal to see an air bubble. Do not attempt to
remove it.
Go to Step 3

Step 3: Check the Dose on the Prefilled Syringe

Hold the syringe at eye level. Look closely to make sure that the amount of liquid in the prefilled syringe is
at or just above the fill line for your prescribed dose:

125 mg/mL
Prefilled Syringe

87.5mg/0.7 mL
Prefilled Syringe T

50 mg/0.4 mL
Prefilled Syringe

«— White — Light Blue +— QOrange
plunger plunger plunger

[
L ]

1T mL
0.7 mL Fill line
Fill line

=

Do not use if your prefilled syringe does not have the correct amount of liquid. Call your pharmacist
immediately.

Go to Step 4
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Step 4: Choose and Prepare an Injection Site

Choose your injection site. | njection Areas
Self-Injection
Choose your injection site in either the and Ca regiver e » san
stomach (abdomen), front of the thighs, or i i
outer area of upper arm (only if caregiver Abdﬂmf?ﬂ; o e
administered). avoid 2 inches
around navel s oo
Front of thighs .

Rotate injection site. .

e Each week you can use the same area
of your body, but use a different
injection site in that area.

e Do not inject into an area where the
skin is tender, bruised, red, scaly, or Ca regiver ONLY
hard. Do not give the injection in any
areas with scars or stretch marks.

Outer area of

e Record the date, time, and site where upper arms

you inject.

Gently clean injection site.

¢ Wipe the injection site with an alcohol swab and let it air dry.

¢ Do not touch the injection site again before giving the injection.

e Do not fan or blow on the clean area.

Remove the needle cover by holding the body of the
prefilled syringe with one hand and pulling the cover / Needle \
straight off with your other hand. cover £

Do not put the needle cover back on the needle after
you remove it. Throw away the needle cover in your
household trash.

¢ Do not use the prefilled syringe if it is dropped after
the needle cover is removed.

¢ Do not use the prefilled syringe if the needle is
damaged or bent.

Note: It is normal to see a drop of fluid leaving the needle.

DO NOT RECAP the Prefilled Syringe, as
this may damage the needle.

Go to Step 5
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Step 5: Inject Your Dose of ORENCIA

Hold the body of the prefilled syringe in your hand using
your thumb and index finger. With your other hand, pinch
the area of skin you cleaned.

Insert the needle.

Gently insert the needle into the pinched skin at a 45°
angle.

(" Neede \ 4 \\!Ik/ \
: %

guard

Need|le

Inject: push the plunger with Release Needle Guard: slowly  Confirm: after a complete

your thumb as far as it will go. lift your thumb from the injection, the needle guard will
plunger to activate the needle cover the needle and you may
guard. hear a click.

Remove the prefilled syringe and let go of the pinched skin.
Go to Step 6
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Step 6: After the Injection

Care of injection site:

There may be a little bleeding at the injection site. Cotton ball or gauze
You can press a cotton ball or gauze over the
injection site.

Do not rub the injection site.

If needed, you may cover the injection site with an

Adhesive bandage

adhesive bandage.

Disposing of used Prefilled Syringes:

Reference ID: 4904773

Put your used ORENCIA prefilled syringes in a FDA-cleared sharps disposal container right away
after use. Do not throw away (dispose of) loose needles and prefilled syringes in your
household trash.

If you do not have a FDA-cleared sharps disposal container, you may use a household container
that is:

o made of a heavy-duty plastic,

o can be closed with a tight-fitting, puncture-resistant lid, without sharps being able to come
out,

o upright and stable during use,
o leak resistant, and
o properly labeled to warn of hazardous waste inside the container.

When your sharps disposal container is almost full, you will need to follow your community
guidelines for the right way to dispose of your sharps disposal container. There may be state or
local laws about how you should throw away used needles and syringes. For more information
about safe sharps disposal, and for specific information about sharps disposal in the state that
you live in, go to the FDA’s website at: http://www.fda.gov/safesharpsdisposal.

Do not throw away (dispose of) your used sharps disposal container in your household trash
unless your community guidelines permit this. Do not recycle your used sharps disposal
container.



See Frequently Asked Questions for additional disposal
information.

If your injection is administered by a caregiver, this person
must also be careful handling the syringe to prevent
accidental needle stick injury and possibly spreading
infection.

Keep ORENCIA prefilled syringes and the disposal
container out of the reach of children.

Sharps disposal
container

How to store ORENCIA Prefilled Syringe

Store ORENCIA in the refrigerator at 36°F to 46°F (2°C to 8°C).
Keep ORENCIA in the original package and out of the light.
Do not freeze ORENCIA.

Safely throw away medicine that is out of date or no longer needed.

Go to Next Page

Frequently Asked Questions

>0

>0

>0
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Why do | need to allow the prefilled syringe to warm up at room temperature for 30 minutes
prior to injecting?

This step is primarily for your comfort. Never try to speed up the warming process in any way, like
using the microwave or placing the syringe in warm water.

Is it necessary to hold the skin pinch during the entire time | inject the dose?
You must pinch the skin during needle insertion however, for your comfort you may release the skin
pinch as you deliver the injection.

What if my prefilled syringe appears to be broken or damaged?
Do not use the prefilled syringe. Contact your healthcare provider or pharmacist for further
instructions.

What if | cannot clearly see the liquid inside the syringe?

Look at the syringe closely by holding at eye level and up to the light. You may tilt the syringe slowly
to get a better view of the drug fluid. If you still have trouble, contact your healthcare provider or
pharmacist for further instructions.



>0

Is it normal to feel a little bit of burning or pain during injection?

You may feel a prick from the needle. Sometimes, the medicine can cause slight irritation near the
injection site. Discomfort should be mild to moderate. If you have any side effects, including pain,
swelling, or discoloration near the injection site, contact your healthcare provider.

Go to next page

Frequently Asked Questions

Q.
A.

>p

>0

How should | dispose of a used prefilled syringe?
Place the used prefilled syringe into an FDA-cleared sharps disposal container.
If you do not have one you may use a household container that is:

e made of a heavy-duty plastic,
can be closed with a tight-fitting, puncture-resistant lid, without sharps being able to come out,
upright and stable during use, leak-resistant, and properly labeled to warn of hazardous waste
inside the container.
When your sharps disposal container is almost full, you will need to follow your community guidelines
for the right way to dispose of your sharps disposal container. There may be state or local laws about
how you should throw away used needles and injector pens. For more information about safe sharps
disposal, and for specific information about sharps disposal in the state that you live in, go to the
FDA'’s website at: http://www.fda.gov/safesharpsdisposal.

How should | keep my prefilled syringes cool while traveling?

Store them in a cool carrier between 36°F to 46°F (2°C to 8°C).

Do not freeze them. Keep them in the original carton and protected from light. Your healthcare
provider may know about special carrying cases.

Can | take my prefilled syringes on an airplane?

Generally you are allowed to carry your prefilled syringes with you on an airplane. Do not put them in
your checked luggage. You should carry your prefilled syringes with you in your travel cooler at a
temperature of 36°F to 46°F (2°C to 8°C). Keep your prefilled syringes in the original carton, and with
its original preprinted labels and protected from light.

What if my prefilled syringe does not stay cool for an extended period of time? Is it
dangerous to use?
Contact 1-800-673-6242 for more information.

Go to Back Cover
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If you have questions or concerns about your prefilled syringe, please contact your healthcare
provider or call our toll-free help line at 1-800-673-6242.

Bristol-Myers Squibb Company

Princeton, NJ 08543 USA, U.S. License Number 1713

This Instructions for Use has been approved by the U.S. Food and Drug Administration.
ORENCIA is a registered trademark of Bristol-Myers Squibb Company.

BD UltraSafe Passive™ is a trademark of Becton, Dickinson and Company.

Revised March 2017
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INSTRUCTIONS FOR USE
ORENCIA® ClickJect™ (oh-REN-see-ah)
(abatacept)

Prefilled Autoinjector

ORENCIA® ClickJect™
(abatacept) Injection @

Prefilled Autoinjector

125 mg/mL, Single-Dose Autoinjector, For Subcutaneous Use Only

Read these instructions before you use the ClickJect Autoinjector and each time you get a refill.
There may be new information. Before you use the Autoinjector for the first time, make sure your
healthcare provider shows you the right way to use it.

Important:

o Keep the ClickJect Autoinjector in the refrigerator until ready to use.

e Do not freeze.

Before You Begin
Get to know the ClickJect Autoinjector

e The Autoinjector automatically delivers the medicine. The transparent tip locks over the needle once
the injection is complete and the Autoinjector is removed from the skin.

o Do not remove the orange needle cover until you are ready to inject.

Viewing Window Grip  Expiration Date
|
Before Use
‘ g
Needle Cover (Orange Cap) Activation Button (Blue)
Blue Indicator
After Use

Transparent Tip

Reference ID: 4904773



Gather supplies for your injection on a clean, flat surface
(only the ClickJect Autoinjector is included in the package):

e Alcohol e ClickJect
Autoinjector
swab
e
e Adhesive
bandage

e Sharps disposal
container

e Cotton ball or
gauze

Go to Step 1

WAIT

Step 1: Prepare Your Autoinjector

Let your ClickJect Autoinjector warm up.

Remove one Autoinjector from the refrigerator
and let it rest at room temperature for
30 minutes.

Do not remove the Autoinjector needle cover while allowing it to
reach room temperature.
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Wash your hands well with soap and water.

Examine the ClickJect Autoinjector:

e Check expiration date printed on the label.
Do not use if past the expiration date.

e Check the Autoinjector for damage.
Do not use if it is cracked or broken.

¢ Check the liquid through the viewing window. It should be
clear and colorless to pale yellow. You may see a small air
bubble. You do not need to remove it. Do not inject if the
liquid is cloudy, discolored, or has particles in it.

Step 2: Prepare for Injection

Expiration Date

Go to Step 2

Choose your injection site Injection Areas
in either the stomach (abdomen), front of the Self-Injection
thighs, or outer area of upper arm (only if and Ca regiver
caregiver administered).

Abdomen,

avoid 2 inches

around navel

Front of thighs

Rotate injection site.

e Each week you can use the same area of
your body, but use a different injection site
in that area.

e Do not inject into an area where the skin is Caregiver ONLY

tender, bruised, red, scaly, or hard. Do not
give the injection in any areas with scars or

stretch marks. Outer area of
* Record the date, time, and site where you upperarms
inject.

Gently clean injection site:

e Wipe the injection site with an alcohol swab and let it air dry.
e Do not touch the injection site again before giving the injection.

e Do not fan or blow on the clean area.
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Remove
Needle Cover

Pull orange needle cover
STRAIGHT off.

e DO NOT RECAP the Autoinjector.

e Throw away (discard) the needle cover in your
household trash.

¢ Do not use the Autoinjector if it is dropped after the
needle cover is removed.

Note: It is normal to see a drop of fluid leaving the
needle.

Go to Step 3
Step 3: Inject Your Dose

Position the Autoinjector so you can see the viewing window and it is Y
at a 90° angle to the injection site. With your other hand, gently pinch the Skin Pinch =
cleaned skin.

Window

Complete all steps to deliver your full dose of medicine:

WAIT
until blue
indicator
stops

moving

Push DOWN Press button, HOLD for 15 seconds AND watch window.

on the skin to unlock e You will hear a click as the injection begins.
the Autoinjector.
e To deliver the full dose of medicine, hold the Autoinjector in place

for 15 seconds AND wait until the blue indicator stops moving in
window.
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Remove the ClickJect Autoinjector from the injection site by lifting it straight up. After you remove it
from your skin, the transparent tip will lock over the needle. Release skin pinch.
Go to Step 4

Step 4: After the Injection

Care of injection site:

Cotton ball or gauze

e There may be a little bleeding at the injection site.
You can press a cotton ball or gauze over the
injection site.

¢ Do not rub the injection site. Adhesive bandage

¢ If needed, you may cover the injection site with an
adhesive bandage.

e Disposing of used ClickJect Autoinjectors:

e Put your used ClickJect Autoinjector in a FDA-cleared sharps disposal container right away after use.
Do not throw away (dispose of) loose needles and prefilled syringes in your household trash.

e If you do not have a FDA-cleared sharps disposal container, you may use a household container that
is:

e made of a heavy-duty plastic,

e can be closed with a tight-fitting, puncture-resistant lid, without sharps being able to come out,
e upright and stable during use,

e leak resistant, and

e properly labeled to warn of hazardous waste inside the container.

e When your sharps disposal container is almost full, you will need to follow your community guidelines
for the right way to dispose of your sharps disposal container. There may be state or local laws about
how you should throw away used needles and syringes. For more information about safe sharps
disposal, and for specific information about sharps disposal in the state that you live in, go to the
FDA’s website at: http://www.fda.gov/safesharpsdisposal.

e Do not dispose of your used sharps disposal container in your household trash unless your community
guidelines permit this. Do not recycle your used sharps disposal container.
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See Frequently Asked Questions for additional disposal
information.

If your injection is administered by a caregiver, this person
must also handle the Autoinjector carefully to prevent
accidental needle stick injury and possibly spreading
infection.

Sharps disposal
container

Keep Autoinjector and the disposal container out of the reach of children.

How to store ORENCIA ClickJect Autoinjector

o Store ORENCIA in the refrigerator at 36°F to 46°F (2°C to 8°C).
o Keep ORENCIA in the original package and out of the light.
o Do not freeze ORENCIA.
o Safely throw away medicine that is out of date or no longer needed.
Continued on next page

Frequently Asked Questions

Q. Why do | need to allow the Autoinjector to warm up at room temperature for 30 minutes prior
to injecting?

A. This step is primarily for your comfort. If the medicine is cold, the injection may take longer than 15
seconds. Never try to speed the warming process in any way, like using the microwave or placing the
Autoinjector in warm water.

Q. What if | accidentally remove the needle cover (orange cap) before I’'m ready to use the
Autoinjector?

A. If you remove the cover before you are ready to use the Autoinjector, be careful. Do not try to replace
it. Use the Autoinjector as soon as possible. While you prepare for the injection, carefully place the
Autoinjector on its side on a clean, flat surface. Be sure to keep the Autoinjector away from children.
What if the Autoinjector appears to be broken or damaged?

Do not use the Autoinjector. Contact your healthcare provider or pharmacist for further instructions.

What if the injection was not triggered?

> p » P

Before the injection can be triggered, the device must be unlocked. To unlock, firmly push the
Autoinjector down on the skin without touching the button. Once the stop-point is felt, the device is
unlocked and can be triggered by pushing the button.
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Q. Ifeel a little bit of burning or pain during injection. Is this normal?

When giving an injection, you may feel a prick from the needle. Sometimes, the medicine can cause
slight irritation near the injection site. If this occurs, the discomfort should be mild to moderate. If you
experience any side effects, including pain, swelling, or discoloration near the injection site, contact
your healthcare provider or pharmacist immediately. You are encouraged to report side effects of
prescription drugs to the FDA. Visit www.fda.gov/medwatch or call 1-800-FDA-1088.

Q. How do | know I received my full dose?

Before lifting the Autoinjector from the injection site, check to ensure that the blue indicator has
stopped moving. Then, before disposing of the Autoinjector, check the bottom of the transparent
viewing window to make sure there is no liquid left inside. If the medicine has not been completely
injected, consult your healthcare provider or pharmacist.

Continued on next page

Frequently Asked Questions

Q. How should I dispose of a used Autoinjector?

A. Place used Autoinjector into an FDA-cleared sharps disposal container right away after use.
¢ If you do not have one, you may use a household container that is:
¢ made of a heavy-duty plastic,

e can be closed with a tight-fitting, puncture-resistant lid, without sharps being able to come out,

e upright and stable during use, leak-resistant, and properly labeled to warn of hazardous waste inside
the container.

e When your sharps disposal container is almost full, you will need to follow your community guidelines
for the right way to dispose of your sharps disposal container. There may be state or local laws about
how you should throw away used needles and Autoinjectors. For more information about safe sharps
disposal, and for specific information about sharps disposal in the state that you live in, go to the
FDA'’s website at: http://www.fda.gov/safesharpsdisposal.

o Do not recycle your used sharps disposal container.

Q. How should | keep my Autoinjector cool while traveling?

Your healthcare provider or pharmacist may be familiar with special carrying cases for injectable
medicines. Store at 36°F to 46°F (2°C to 8°C). Do not freeze. Protect from light.

Q. Can | take my Autoinjector on board an aircraft?

Generally, this is allowed. Be sure to pack your Autoinjector in your carry-on, and do not put it in your
checked luggage. You should carry it with you in your travel cooler at a temperature of 36°F to 46°F
(2°C to 8°C) until you are ready to use it. Airport security procedures and airline policies change from
time to time, so it's best to check with airport authorities and the airline for any special rules. Prior to
flying, get a letter from your healthcare provider to explain that you are traveling with prescription
medicine that uses a device with a needle; if you are carrying a sharps container in your carry-on
baggage, notify the screener at the airport.

Q. What if my Autoinjector does not stay cool for an extended period of time? Is it dangerous to
use?

A. Contact 1-800-673-6242 for details.
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If you have questions or concerns about your Autoinjector, please contact a healthcare provider
or call our toll-free help line at 1-800-673-6242.

Bristol-Myers Squibb Company
Princeton, NJ 08543 USA, U.S. License Number 1713

This Instructions for Use has been approved by the U.S. Food and Drug Administration.
ORENCIA is a registered trademark and ClickJect is a trademark of Bristol-Myers Squibb Company.
Revised March 2017
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1 Executive Summary

1.1. Product Introduction
Trade Name: Orencia®
Established Name: Abatacept
Also Known As: CTLA-4Ig
Therapeutic Class: Disease modifying anti-rheumatic drug (DMARD), T-cell
costimulation modulator
Chemical Class: Biologic
Pharmacologic Class: Fusion protein
Mechanism of Action: Inhibits T cell (T lymphocyte) activation by binding to CD80 and

CD86, thereby blocking interaction with CD28

Abatacept is an intravenously administered T-cell costimulation modulator that was initially
approved for the treatment of rheumatoid arthritis in 2005, followed by approvals for juvenile
idiopathic arthritis in 2009, and psoriatic arthritis in 2017. The Applicant now submits a
supplementary Biologics License Application (sBLA) to support regular approval for
prophylaxis of acute graft versus host disease (aGVHD) in patients undergoing

hematopoietic stem cell transplantation (HSCT) from a matched or 1 allele-mismatched
unrelated donor based on results of the randomized, Phase 2 Study IM101311 and the registry
Study IM101841.

1.2. Conclusions on the Substantial Evidence of Effectiveness

The review team recommends regular approval for abatacept “for the prophylaxis of acute graft
versus host disease (aGVHD), in combination with a calcineurin inhibitor and methotrexate, in
adults and pediatric patients 2 years of age or older undergoing hematopoietic stem cell
transplantation (HSCT) from a matched or 1 allele-mismatched unrelated donor.” The
recommendation is based on compelling evidence of benefit on several secondary endpointsin
Study IM101311, including overall survival (OS) and Grade II-IV aGVHD Free Survival (GFS)
assessed at Day 180 post-HSCT (despite the lack of a statistically significant benefitin Grade IllI-
IV GFSat Day 180) and findings of improved OS at Day 180 in Study IM101841.

Abatacept was evaluated as aGVHD prophylaxis in subjects 6 years of age and older undergoing
HSCT from unrelated donors (URDs) in the investigator-initiated Phase 2 study IM101311 and
the clinical registry study IM101841.

Study IM101311 was a multicenter Phase 2 trial with two cohorts: 1) a randomized (1:1),
double-blind, placebo-controlled cohort that compared abatacept + calcineurin inhibitor (CNI) +
methotrexate (MTX) (n=73) with placebo + CNI + MTX (n=69) in subjects undergoing HSCT from
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an 8/8 human leukocyte antigen (HLA) matched unrelated donor (MUD) and 2) a single-arm
cohort that evaluated abatacept + CNI + MTX subjects undergoing HSCT from a 7/8 mismatched
unrelated donor (MMUD) (n=43). On the randomized, 8/8 cohort, randomization was stratified
by baseline age category (<21 years vs > 21 years). Demographic and disease characteristics of
randomized patients had some notable imbalances, as follows (listed as abatacept versus
placebo): age > 65 years 10% versus 17%, age = 18 to < 65 years 71% versus 64%, median
weight 71.3 versus 76.7 kg, acute myeloid leukemia [AML] 41% versus 32%, CMML 1% versus
6%, CML 1% versus 7%, bone marrow graft 45% versus 38%, peripheral blood graft 55% versus
62%, Bu Cy conditioning 38% versus 30%, Bu Flu 10% versus 3%, and TBI + chemotherapy 27%
versus 38%.

The final analysis of the 8/8 cohort of Study IM101311 included a prespecified assessment of
Grade IlI-IV GFS, measured from the date of transplantation to the onset date of documented
Grade IlI-IV aGVHD or death due to any cause up to day 180 post-transplantation, whichever
occurred first. Patients randomized to abatacept + CNI + MTX had non-significantly higher
Grade IlI-IV GFS at Day 180 post-transplantation compared to placebo + CNI + MTX (HR 0.55;
95% Cl: 0.26-1.18; p-value =0.12). The similar key secondary endpoint of Grade IlI-IV GFS
cumulative incidence rate at day 180 post-transplantation showed a similar non-significant
trend towards benefiton the abatacept + CNI+ MTX arm (HR 0.41; 95% Cl: 0.14-1.17).

The 8/8 cohort of Study IM101311 included other secondary endpoints of Grade II-IV GFS at day
180 and OS at day 180. Grade II-1V GFS at day 180 in patients randomized to abatacept + CNI +
MTX was greater than in patients randomized to placebo + CNI+ MTX (HR 0.54; 95% Cl: 0.35-
0.83). OS to day 180 was also greater in patients randomized to abatacept + CNI + MTX
compared to the control arm (HR 0.33; 95% Cl: 0.12-0.93). Due to failure of the primary
endpoint to meet statistical significance, significant improvement in the secondary endpoints of
Grade II-IV GFS or OS could not be declared for abatacept + CNI + MTX. However, these results
demonstrate compelling evidence of efficacy for the abatacept + CNI + MTX combination and
will be included descriptively in labeling.

The numerical improvement in Grade II-IV GFS to day 180 was consistent across various disease
and transplantation subsets (e.g., acute lymphocytic leukemia [ALL] HR 0.67, AMLHR 0.84,
myelodysplastic syndrome [MDS] HR 0.44; early disease HR 0.81, intermediate disease HR 0.45,
advanced disease HR 0.18; bone marrow source HR 0.60, peripheral blood stem cell [PBSC] HR
0.58; TBI + chemotherapy HR 0.82, Bu Cy HR 0.50, Mel Flu 0.48).

Furthermore, the numerical improvement in OS to day 180 was consistent across disease and
transplantation subsets (e.g., ALLHR 0.68, AML HR 0.35, MDS HR 0.24; early disease HR 0.58,
intermediate disease HR 0.27, advanced disease HR 0.21; bone marrow source HR 0.14, PBSC
HR 0.50, TBI + chemotherapy not applicable [no deaths abatacept arm], Bu Cy HR 0.18, Mel Flu
0.74).
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Efficacy of abatacept in combination with CNI + MTX was supported by results in the higher-risk
7/8 single-arm cohort of IM101311. While this second cohort was originally designed as a
randomized comparison, the control arm was swiftly closed due to a perceived lack of clinical
equipoise (only one patient was randomized to placebo). Of the 43 patients enrolled and
treated with abatacept + CNI+ MTX, Grade IlI-1V GFSto Day 180 was 95% (95% Cl 83-99%),
Grade IlI-1V GFS cumulative incidence rate was 2% (95% Cl <1-11%), Grade II-IV GFS to Day 180
was 53% (95% Cl 38-67%), and OS was 98% (95% Cl 85-100%).

Given the inability to perform a randomized comparison to a placebo control arm in the 7/8
MMUD population, the Applicant conducted Study IM101841, a clinical study using data
routinely collected in the Centerfor International Blood and Marrow Transplant Research
(CIBMTR). Eligible patients ages 6 years and older who underwent 7/8 MMUD HSCT treated
with CNI + MTX with or without abatacept between 2011 and 2018 were selected from the
CIBMTR database. There were 54 patients in the abatacept-treated group, including 42 patients
from the 7/8 cohort of Study IM101311. The comparator group (n=162) was randomly selected
in a 3:1 ratio to the abatacept-treated group from the CIBMTR registry from patients who had
not received abatacept during the study period.

Analyses on Study IM101841 used propensity score matching and inverse probability of
treatment weighting (IPTW) to minimize the impact of selection bias in the 2 treatment groups.
Nonetheless, the demographic and disease characteristics had notable imbalances, including
(abatacept versus comparator; referto Table 27 and Table 29 for full information): white race
72% versus 83%, black or African American 20% versus 4%; early disease 72% versus 54%,
advanced disease 6% versus 22%; HLA matching 9/10 80% versus 95%, HLA matching 8/10 16%
versus 3%; year of transplant 2011-2013 2% versus 17%, 2014-2018 98% versus 83%; time from
diagnosis to transplant < 6 months 29% versus 40%; HCT-CI 0 19% versus 31%, HCT-CI 1-2 33%
versus 21%; mild hepatic comorbidity 43% versus 13%, severe pulmonary comorbidity 5%
versus 18%; participation in IM101311 82% versus 0%; and participation in any clinical trial 82%
versus 13%.

The primary efficacy analysis of Study IM101841 included a prespecified assessmentof OS at
180 days post-transplantation of abatacept + CNI + MTX without anti-thymocyte globulin (ATG)
compared to CNI+ MTX without ATG. The OS rate at Day 180 in patients treated with abatacept
+ CNI + MTX without ATG was 98% (95% Cl: 78-100%) and the OS rate at Day 180 in patients
treated with CNI + MTX without ATG was 75% (95% Cl: 67-82%) (HR 0.07; 95% Cl: 0.01 — 0.30; p-
value = 0.0028). 0n
the point
estimates and 95% Cls are appropriate to display descriptively in labeling to demonstrate
compelling confirmatory evidence of efficacy for the abatacept + CNI+ MTX combination.
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NDA/BLA Multi-disciplinary Review and Evaluation [BLA 125118 S-240]
ORENCIA (abatacept)

2 Therapeutic Context
2.1. Analysis of Condition

The Applicant’s Position:

Allogeneic hematopoietic stem cell transplantation (HSCT) is an effective treatment for aggressive
leukemias and other hematological malignancies (HM), often representing the only option for cure.
However, some of its benefit, especiallyin the case of unrelated donor (URD) transplantation, is offset
by a high rate of transplant-related mortality (TRM) stemming largely from severe acute graft versus-
host disease (aGVHD) andinfection.2:34:5.6.7 Acute GVHD occurs when reconstituting donor T cells®
become activated against recipient tissues.? This activation canresult in severe immune-mediated tissue
damageto the host, with the skin, liver and gastrointestinal (Gl) tract being the most common targets.
Acute GVHD-mediated damage tothese vital organs has been associated withincreased morbidity and
death.

GVHD is the leading cause (20%) of nonrelapse mortality in HSCT recipients.10.11.12,13 While T cell
depletion of the allograft can successfully reduce rates of aGVHD, patients receiving T cell

depleted- grafts exhibit profound defects in protective immunity, and often die of infection or relapse of
their primary disease. 41516 This has created an unmet clinical need for a more effective strategythat
prevents severe aGVHD while preserving the transplant recipient’s protective immune response.
Transplant recipients at particularly high risk of aGVHD include those receiving HSCT from URDs with
whom they are matched at only 7 of 8 human leukocyte antigen (HLA) loci (“7/8 mismatched” unrelated
donor [MMUD] transplants), with the incidence rate of severe (Grade [Gr] I1I-IV)aGVHD inthis
population being as high as 40% after HSCT, 7 and transplant associated mortality as high as 45%.3

FDA Assessment

We agree with the Applicant’s assessment that aGVHDis a serious complication of potentially
curable HSCT. Indeed, the entire infrastructure for unrelated donor matching is due to the need
to minimize the risk of aGVHD after transplant. While it is usually possible to find an unrelated
donor matchfor Caucasian patients, finding a match for patients from minority racial or mixed
racial backgrounds is challenging due to the unrelated donor registry being heavily skewed to
Caucasiandonors and due to the increased HLA loci diversity present in certainracial
backgrounds, particularlyin African Americans. Therefore, drug therapies that improve upon
existing aGVHD prophylaxis, especially those that are effective for mismatch unrelated donors
are desperately needed to increase the pool of potential donors for this potentially curative
therapy.

We would also note that the Applicant correctly points out the three-way balance thatis hard to
thread with aGVHD preventative therapies. That is that profound untargeted
immunosuppression results in lower rates of aGVHD but greatly increases the risk of morbidity
and mortality from infections after transplant. Moreover, profound immunosuppression can
alsoinhibit the graft-versus-leukemia effects and lead to higher rates of disease relapse.
Therefore, the ideal therapy would block the aGVHD while generally leaving the immune system
intact to fight infections and any residual leukemia stem cells.

2.2, Analysis of Current Treatment Options
The Applicant’s Position:
There are currently no approved therapies for the prevention of aGVHD. Current transplant
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management focuses on aGVHD prophylaxis, either via suppression of donor T-cell function with
immunomodulatory agents or depleting T cells from the donor graft. 8 Allogeneic HSCT recipients
frequently develop aGVHD despite treatment with a standard of care prophylactic regimen consisting of
a calcineurin inhibitor (CNI)+methotrexate (MTX).° While the use of post-transplant cyclophosphamide
(PT-Cy)-based GVHD prophylaxis is growing, CNI+MTX based regimens remain the standard towhich
new strategies are compared, with ongoing studies actively comparing multiple new strategies
(including PT-Cy) to CNI+MTX (Table 1).
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Table 1: Summary of Available GVHD Prophylaxis Regimens

Regimens Efficacy outcomes (aGVHD): [RR(95% Safety outcomes:RR (95% Cl) or eventrates, %
Cl) or event rates, % (95%Cl)] (95% Cl)
MTX + CsA vs. CsA RR(95%Cl): 0.52 (0.39-0.7) All-cause mortality: 0.84 (0.61,1.14)
alone?°
MTX + TAC vs. RR(95%Cl): 0.62(0.52,0.75) All-cause mortality: 1.10 (0.93-1.30) (Rametal.,
MTX + CsA20 2009)
Acute renal failure: 1.20(0.093, 1.39) for MTX+TAC
vs. MTX+CsA
MTX + CsA vs. Gr 11-IV aGVHD* Gr I1I-IVaGVHD* 2-year overall survival*2-year Non-relapse
MMF+ CsA vs. % (95% C1)% (95%Cl) mortality*
MTX + TAC vs. 32 (22-44)15(8-25) % (95% C1)% (95%Cl)
MMF + TAC? 53 (45-61)21(15-28) 40 (28-52)30(19-42)
37(32-41)13(10-17) 45 (37-53)31(24-39)
47 (41-54) 21 (16-27) 47 (42-51)23(19-27)
*Unrelated donor transplants, Day 100 41(35-48)36(29-42)
*Unrelateddonor transplants
CsA + MTX + ATG -2-yr Grll-IV: 46%vs. 67%, p=0.008 - Estimated overall survival at 2 yrs: 58% vs. 60%,
vs. -2yrGrllI-IV: 3% vs.34%, p=0.003 p=0.475);
CsA + MTX + -Delayed platelet engraftment with -Non-relapse mortality: 24%vs. 22%
PTCy% PTCyvs.ATG -Hemorrhagic cystitis: 20%vs. 12.5%, p=0.497
-Similar neutrophil engraftment - CMVreactivation:40%vs.51%, p=0.191
- EBVreactivation: 5%vs. 0%, p=0.05;
- Bacterial or fungal infection: 19vs.33%
FDA Assessment:

We agree with the Applicant’s summary of currently used aGVHD prevention strategies. We also
note, as the Applicant also pointed out, that no drug regimenis currently FDA approved for this
indication. Regimens fall into the issue discussed above, the higher the risk of aGVHD, the more
potently the immune system must be inhibited but at a cost of increasedrisk of infections and
higher rates of primary disease relapse. This has generally limited the use of donors that have

not been well matchedto patients.

Of note, from reference 21 in the third row of Table 1 above, the various aGVHD prophylaxis strategies
were associated with OS rates at 6 months post-transplantation of 66-78%. This study used data from
the CIBMTR including patients with hematologic malignancies who underwent a first reduced intensity
allogeneic HSCT between 2000 and 2013.
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3 Regulatory Background
3.1. U.S. Regulatory Actions and Marketing History

The Applicant’s Position:

Abatacept was first approved by the United States (US) Food and Drug Administration (FDA) on 23-Dec-
2005 for the treatment of rheumatoid arthritis (RA) in the adult population. Intravenous (V) abatacept
is approved for the treatment of moderate to severe adult RA and psoriatic arthritis (PsA) in the US, the
European Union (EU), Japan, Latin America, and other countries. A subcutaneous (SC) formulation of
abataceptin a prefilled syringe and autoinjector has been approved for treatment of adult RA and PsA
patients in the US, EU, and several other countries. IV abatacept is alsoapproved for juvenile idiopathic
arthritis (JIA) in patients aged 6 and above in the US, EU, and other countries; SC abataceptis approved
for JIAin patients aged 2 and above in the US and EU.

FDA Assessment:
The FDA agrees with the Applicant’s assessment.

3.2. Summary of Presubmission/Submission Regulatory Activity
The Applicant’s Position:
Regulatory milestones in Table 2 referto (p)IND 135013.

Table 2: Key Regulatory Milestones and Communications

Date Purpose

25-Jul-2017 Face-to-Face Type B, Pre-IND Meeting: The Sponsor met with the Agencyto discuss potential
pathways for submission of aGVHD prevention indication with abatacept, based on preliminary
results froman ISR, IM101311. The FDA provided feedback on a necessary safety database, the
appropriate endpointfor an indication of prevention of GVHD, use of historic controls and the
requestfor potential Breakthrough Designation (BTD)

26-Dec-2017 Granted Orphan Drug Designation (ODD)
ODD# DRU-2017-6141

02-Mar-2018 Type C Written Response: Keyltems communicated:
1.Lab data to be collected in the IM101311 study.
2.Safety data collection plan
3. Statistical analysis plan (SAP).

28-Jun-2018  Type C Written Response: Keyltems communicated:
1. More details and clarifications on Lab data.
2. More details and clarifications on safety data.
3. More details and clarifications on SAP.

17-Jun-2019  Type Cmeeting: KeyDiscussionltems:
1. Potential registrational pathway for prevention of severe aGVHD in MMUD HSCT, based on
IM101311 study results.
2.BTD for abataceptin GVHD prevention.
In a post meeting note, the FDA suggesteda prospective-retrospectively designed study of
registry data comparing OS with 180 days of follow-up for patients who received prophylactic
abataceptto acontrol groupof patients who received standard of care prophylaxisin the
aGVHD setting (this became IM101841).

17-Oct-2019 Breakthrough Therapy Designationgranted for abatacept for the prevention of moderate to
severe aGVHD after URD HSCT.
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Table 2: Key Regulatory Milestones and Communications

Date Purpose

13-Jan-2020 Type B meeting: KeyDiscussion ltems:
Design elements of the proposedregistry study, IM101841
1.The primary endpoint of the IM101841 should be OS with 180days of follow-up in the 7/8
cohort.
2.FDA provideddetailed input on secondary endpoints, statistical methods, and Study Data
Standardization Plan.
3. Confirmation that there is no established pathwayfor accelerated approvalfor aGVHD
prophylaxis

10-Mar-2020 Submitted the original protocoland SAP for IND-opening study IM101841

09-Apr-2020  FDA Study May Proceed letter forIM101841 provided detailed comments on the study design
and SAP.

01-Oct-2020 BMSincorporatedall of FDA’s comments in the protocol and SAP for IM101841 letter of 09-
Apr-2020.

12-Apr-2021  Topline Resultsfrom IM101311 and IM101841 shared with FDA/Informedthe FDA thatthe
efficacy supplement (sBLA) will be submitted by June 2021.
FDA recommended the abatacept for aGVHD prophylaxis application for Project Orbis.

FDA Assessment:
The FDA agrees withthe Applicant’s assessment.
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4 SignificantIssues from Other Review Disciplines Pertinent to Clinical
Conclusions on Efficacy and Safety

4.1. Office of Scientific Investigations (OSI)
The Office of Scientific Investigations (OSI) conducted inspections for Study IM101311 at clinical
sites in Atlanta, GA (Emory University — Winship Cancer Institute) and Seattle, WA (Seattle
Children’s Hospital). These sites had the highest accrual. Inspection review of both sites revealed
no objectionable conditions, and no Form FDA-483, Inspectional Observations, were issued. The
Sponsor-Investigator, Dr. Leslie Kean from Boston Children’s Hospital, was alsoinspected and no
objectionable conditions were noted. Based on these inspection results, the study data derived
from the inspected clinical sites were considered reliable in support of the requested indication.

4.2. Product Quality

No changes to the abatacept drug substance or drug product were submitted with this
application.

4.3. Clinical Microbiology
Not applicable.
4.4, Devices and Companion Diagnostic Issues

Not applicable. No devices or companion diagnostics are needed for this indication.
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5 Nonclinical Pharmacology/Toxicology

No new information is provided in the current submission
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6 Clinical Pharmacology

6.1. Executive Summary

FDA Assessment:

Abatacept is a selective T-cell co-stimulation modulator proposed in combination with a calcineurin
inhibitor and methotrexate for prophylaxis of moderate to severe acute graft versus host disease
(aGVHD) in patients 2 years of age and older receiving hematopoietic stem cell transplantation (HSCT)
from a matched or 1 allele-mismatched unrelated donor (URD) due to hematologic malignancies (HM).
The proposed dosing regimen for patients 6 years of age and older is 10 mg/kg per dose (maximum dose
1000 mg) as a 60-minute 1V infusion on the day before transplantation, followed by a 10 mg/kg
(maximum dose 1000 mg) dose on Days 5, 14, and 28 after transplant. The proposed dosing regimen for
patients 2 to <6 years of age is 15 mg/kg per dose as a 60-minute IV infusion on the day before
transplantation, followed by a 12 mg/kg dose on Days 5, 14, and 28 after transplant.

The evidence of efficacy and safetyat the proposed dosing regimen for adult and pediatric patients

6 years of age and older is supported by results of the Phase 2 randomized clinical trial (IM101311)and a
supportive retrospective cohort study (IM101841). The proposed dosing regimen for pediatric patients
aged 2 to <6 years is supported by extrapolation of efficacy from patients aged 6 years and older,
exposure-matching based on population PK (PPK) analyses, and safetydatain patients with polyarticular
juvenile idiopathic arthritis (pJIA) aged 2 to <6 years of age who received subcutaneous (SC) abatacept.
Extrapolation of efficacy is acceptable given that the course of aGVHD is similarin ages 2to <6 years
compared to ages 6 years and older. The PPK analyses support a dose regimen of 15 mg/kg on the day
before transplantationfollowed by 12 mg/kg on Days 5, 14, and 28 after transplantationin patients
aged 2 to <6 years which is expected to result in similar exposure compared to the 4-dose regimen of

10 mg/kg in patients aged 6 years and older. The proposed dosing regimens are acceptable from a
clinical pharmacology perspective.

The Clinical Pharmacology section of this BLA supplement is supported by pharmacokinetics (PK)
characterization, PPK and exposure-response (E-R) analyses, and immunogenicity assessment. The key
review questions focused on the appropriateness of the 10 mg/kg proposed dosing regimenin patients
aged 6 years and older, the appropriateness of the proposed dosing regimen of 15 mg/kg on the day
before transplantation followed by 12 mg/kg on Days 5, 14, and 28 after transplantationin patients
aged 2 to <6 years, and extrapolation of efficacy to pediatric patients aged 2 to <6 years.

Recommendations

The Office of Clinical Pharmacology has reviewed the information contained in the submitted efficacy
supplement and it is approvable from a clinical pharmacology perspective. The key review issues with
specific recommendations/comments are summarized below.

Review Issues Recommendationsand Comments
Evidence of A multicenter, Phase 2 trial IM101311 with 2 cohorts provided primary
effectiveness evidence:
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Review Issues Recommendationsand Comments

e Asingle arm cohort for patients receiving transplants from 7/8 HLA
mismatched unrelated donors (MMUD) (“7/8” cohort).

e Arandomized, double blind, placebo-controlled cohort for patients
receiving transplants from 8/8 HLA matched unrelated donors (MUD)
(“8/8” cohort).

General Dosing For patients 6 years of age and older: The recommended dose of abatacept is

instructions 10 mg/kg dose (maximum dose 1000 mg) as a 60-minute |V infusion on the
day before transplantation, followed by a dose on Day5, 14, and 28 after
transplant.

For patients 2 to <6 years of age: The recommended dose of abataceptis
15 mg/kg as a 60-minute |V infusion on the day before transplantation,
followed by a 12 mg/kg dose on Days 5, 14, and 28 after transplant.

Dosing in patient Body weight is a clinically significant covariate on abatacept PK, i.e., increasing
subgroups (intrinsic | body weight was associated with higher clearance of abatacept. The effect of
and extrinsic factors) | body weight has been accounted for with the body weight-based dosing
regimen.

Pediatric patients aged 2 to <6 years of age are expected to have higher
abatacept clearance-per-kg comparedto patients aged 6 years and older.
Pediatric patients aged 2 to <6 years who receive 15 mg/kg IV on the day
before transplant followed by 12 mg/kg on Days 5, 14, and 28 after transplant
are expected to have similar exposure afterfirst and last dose compared to
patients aged 6 years and older who receive 10 mg/kg on the day before
transplant followed by a dose on Days 5, 14, and 28 after transplant.

No dose modification is needed for specific populations of sexor race. These
factors were not found to be clinically significant covariates on abatacept PK.

From a Clinical Pharmacology perspective, there is a need for a post-marketing requirement (PMR) in
order to assess the safetyriskand verify the PK profile of abatacept in pediatric patients aged 2 to
<6 years receiving HSCT from a matched or 1 allele-mismatched URD (refer to Section 13).

6.2. Summary of Clinical Pharmacology Assessment
6.2.1 Pharmacology and Clinical Pharmacokinetics

Data:
Table 3: Summary of Primary and Derived PK Parameters for the Final PPK Model, Stratified by

Disease Status and Study IM101311 Cohorts

Pharmacokinetic _ _ HM Cohort7/8 HM Cohort8/8 Overall
Parameter RA (N =386) JIA(N =184) (N=42) (N=73) (N =685)
Clearance, 0.02390 0.01834 0.01663 0.02204 0.02188

Median [L/h]
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Pharmacokinetic _ _ HM Cohort7/8 HM Cohort8/8 Overall
Parameter RA (N =386) JIA(N=184) (N=42) (N=73) (N =685)
Min, Max 0.0091,0.0593 0.0064,0.0399  0.0070,0.0406 0.0091,0.0417 8'823:'
Volume at
Steady-state, 8.807 5.407 9.834 11.655 8.242
Median [L]
Min, Max 4.32,28.21 1.93,11.49 2.55,16.64 3.98,19.60 1.93,28.21
;a;i,']"fe' Median )/ 559 10.947 21.129 20.102 14.099
Min, Max 4.49,54.54 4.47,21.69 5.66,42.57 11.60,38.11 4.47,54.54

Abbreviations: Max: maximum; Min: minimum; N: number of subjects; SD: standard deviation
Source:002586\d2 pk\tables\rtf\sumstat-pkparam-bydiscoh.rtf
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Figure 1: Clinical Relevance of Covariate Effects in Full PPK Model
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The Applicant’s Position:

Pharmacology

Abatacept, a fusion protein consisting of the extracellular domain of cytotoxic T cell-associated antigen 4
(CTLA4) fused to a modified Fc fragment of immunoglobulin G1 (1gG1), is a selective costimulation
modulator that inhibits full T cell activation. Abatacept binds to CD80and CD86 on antigen presenting
cells, thereby blocking the interaction withCD28 on T cells that provides a costimulatory signal
necessary for full activation of T cells. 23

Clinical Pharmacokinetics

A previously developed population PK (PPK) model using data collected in subjects with RA and subjects
with JIAserved as the base model, which was re-estimated using the pooled set of GVHD, JIA, andRA
data. Overall, the findings of the PPK analysis were consistent with those reportedin previous
population analyses of abatacept PK in datasets that did not include subjects undergoing URD HSCT due
to HM. Although, on average, all exposures in subjects in the 8/8 MUD cohort were approximately

20% lower than in subjects in the 7/8 MMUD cohort, improved survival benefit was demonstratedin
both 8/8 MUD and 7/8 MMUD cohorts. In the 8/8 MUD and 7/8 MMUD cohorts, mean Cmin levels
achieved or maintained levels of 10 ug/mL or greater during the treatment period and beyond Day 28
up to Day 100 in the PK evaluable population. Steady state exposure of abatacept achieved by Day 63.
Steady state Cmin concentrations were 22.5 pg/mL (0.0 t090.0 ug/mL)and 31.1 ug/mL (0.8 to

75.5 ug/mL) for matched URD and mismatched URD respectively (Table S.8.1 [ADaM Dataset: ADPC]in
the IM101311 primary CSR).

In particular, the linear 2-compartment model structure with zero-order 1V infusion and first-order
elimination used in previous models was able to describe the PK of abataceptinthe 3 different sub-
populations of subjects (RA, JIA, andHM) (Table 3 and Figure 1). Body weight was a statistically
significant covariate with a clinically relevant impact on abatacept exposures.

FDA Assessment:

The FDA generally agrees with the Applicant’s characterization of abatacept PKin adult and pediatric
patients 6 years of age and older with one exception: the observed PK data does not support the
statement that average Cmin levels are 210 ug/mL up toDay 100 in both the 8/8 MUD and 7/8 MMUD
cohorts.

Observed Cmin levels are summarized for Cohort 7/8 and Cohort 8/8 in Table 4. In the 7/8 MMUD
cohort, the geometric mean Cmin on Day 100 was 6.4 ug/mL (CV = 769.7%). In the 8/8 MUD cohort, the
geometric mean Cminlevel on Day 100 was 7.6 ug/mL (CV = 78.3%).

Geometric mean Cmin levels are 210 ug/mL up to Day 63 in both the 8/8 MUD and 7/8 MMUD cohorts.

The geometric mean (CV%) abatacept concentration was 31.1 ug/mL (114.4%)in the 7/8 cohort and
22.5ug/mL (243.9%) in the 8/8 cohort on Day 63 after transplant.
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Table 4. Observed Abatacept Concentrations in Study IM101311 Cohort 7/8 and Cohort 8/8

Day 5* Day14* Day28* Day35 Day 42 Day 63 Day 100

N 18 40 38 33 34 35 37
Median (ug/mL) 549 58.6 63.9 111 77.3 38 12.4
Mean (ug/mL) 59.2 60.2 67.6 114.1 85.9 38.8 13
Cohort Geometricmean SO OY/AS 63.5 109.2 773 3Ll 6.4
7/8 (ug/mL) (CV%) (38.6%) (31.5%) (40.6%) (32.4%) (49%) (114.4%) (769.7%)
Geometricmean 46.1- 52.1- 55.8- 97.6- 65.7 - 22.7 - 33.126
95% ClI (ug/mL) 66.8 63.5 72.2 1221 90.9 42.6
27.1- 14.1- 46.3 - 20.9- 0.78 - 0.0046 -
Range (ug/mL) ~ 26-112 103 171 304 755 30.9
N 32 68 68 63 62 69 64
Median (ug/mL) 43 42.2 47.7 82.1 58.3 25.8 8
Mean (ug/mL) 434 45 51.4 86.8 61.8 28.9 9.3
Cohort Geometricmean 41.9 425 46.9 82.7 57.6 22.5 7.6
8/8 _(ug/mL) (cV¥%) (27.4%) (34.2%) (44.1%) (32.4%) (39.2%) (243.9%) (78.3%)
Geometricmean 38 - 39.2- 42 .4 - 76.3- 52.3- 16.1- 6.4-9
95% CI (ug_/mL) 46.1 46 51.9 89.5 63.4 31.4
25- 20.7 - 12.7 - 41.1- 2.7 - 0.57 -
Range (ug/mL} 72.6 122 214 160 149 BLQ-90 340
*Predose concentration.

Patients received 10 mg/kg (maximum dose of 1000 mg) via IV infusion over 1 hour on the day before transplant
and then on Day 5, Day 14, and Day 28 after transplant. Abatacept LLOQ= 0.001 ug/mlL.

BLQ = below the limit of quantification; Cl = confidence interval; CV = coefficient of variation; LLOQ= lower limit of
quantification.

Source: Reviewer analysis of Applicant’s StudyIM101311 PK Concentration Dataset (‘adpc.xpt’)

The Applicant’s final PPK model was adequate for the purpose of predicting abatacept concentrationin
patients with RA, pJIA, or HM. The model has a tendency to underpredict abatacept concentrations
above 300 ug/mL (Appendix19.4.1-1.2.3) and therefore individual trough concentration may be more

accurately predicted as comparedto exposure parameters calculated from higher concentrations, such
as Cmax.

The PPK analysis identified several patient covariates that were associated with abatacept PKand
exposure, as shown in Figure 1 above. Increasedindividual predicted abatacept clearance (CL) was
associated withincreased body weight, male sex, lower aspartate aminotransferase (AST), higher
estimated glomerularfiltration rate (eGFR), RA or pJIA disease status (versus HM), and Cohort 8/8
(versus Cohort 7/8). Increased individual predicted central volume of distribution (Vc) was associated
with increased weight, male sex, and HM patients in Cohort 8/8 (versus RA patients, pJIA patients, and
HM patients in Cohort 7/8). The effects of body weight, HM cohort, and eGFR were predicted to have
significant impact on PK parameters. Median Cmax and Cmin for the first dose in Cohort 7/8 were
predicted to be 32.5% higher and 23.1% higher, respectively, compared to Cohort 8/8. Exposure
parameters for both cohorts are presentedin Figure 2.
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Figure 2. Model-Predicted Exposure Stratified by Cohortin StudylM101311
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All patients received 10 mg/kg (maximum of 1000 mg) via 1-hour IV infusion on the day before transplantand on
Day 5, Day 14, and Day 28 after transplant.

Active arm = abatacept + calcineurin inhibitor + methotrexate; AUC1 = AUC from 0-144 h after start of first dose;
AUCL = AUC from 0-360 h afterstart of last dose (696-1056 h after start of first dose); Cmax1 = maximum
concentration between 0-144 h after start of first dose; CmaxL= maximum concentration between 1-360 h after
start of last dose (697-1056 h after start of first dose); Cmin1= minimum concentrationbetween 1-144 h after
start of firstdose; CminL= minimum concentrationbetween 1-360 h after start of last dose (697-1056 h after start
of firstdose); CV =coefficient of variation; h = hours.

Source:Figure 30 in Appendix Section19.4.1-1.4.1 PharmacometricsReview

6.2.2 General Dosing and TherapeuticIndividualization
6.2.2-1General Dosing

The Applicant’s Position:
Rationale for Dosing Regimen Selection in Study IM101311

The abatacept |V dosing regimen for abatacept in combination with standard aGVHD prophylaxis
regimen (CNI+MTX) for the Phase 2 study, IM101311, was designed to obtain steadystate target trough
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serum concentration of abatacept of at least 10 pg/mL and to provide exposures comparable to those
observed in the Phase 2/3 RAand JIA abatacept studies with the approved |V dose regimen. Invitro and
in vivo preclinical data suggesteda concentration of = 10 ug/mL provided the maximal autoimmunity
response (eg, maximal T-cell inhibition as measured by T-cell proliferation and cytokine responses). 24

The PK of abataceptinadults with RAand children with JIAis well understood based on experience from
multiple studies?5:26.27 wherein abatacept was dosed at 10 mg/kg (maximum dose of 1000 mg) and was
administeredon days 1, 15, 29 (1 trialused 30), and every 28 days thereafter. Results fromthese trials
demonstratedthat abatacept had a positive benefit-risk profile at the administered dosing regimen of
10 mg/kg dose regimen.

In addition, a Phase 1 trial of abatacept ata dose of 10 mg/kg (maximum dose of 1000 mg) IV abatacept
on days-1, 5, 14, and 28 for the treatment of aGVHD showed promising efficacy and safetyresults.28 The
abatacept treated patients demonstrated a low rate of aGVHD, no deaths from infection, no TRM before
Day 100, and with 7 of 10 evaluable patients surviving (median follow-up, 16 months). The PK and PD
effects of abatacept informedthe 10 mg/kg (maximum dose of 1000 mg) IV abatacept dose in
randomized Phase 2 trial, ABA2 (IM101311).2°

Confirmation of the selected Doses and Regimens

Study IM101311 was conducted using body-weight based dosing for abatacept (10mg/kg witha
maximum of 1000 mg)on Days -1, +5, +14, +28. PK results demonstrated that mean Cmin levels
achieved or maintained levels of 10 ug/mL or greater during the treatment period and beyond Day 28
up to Day 100 in the PK evaluable population in both the 8/8 MUD and 7/8 MMUD cohorts.
Furthermore, the results from the pharmacometric Analysis (PPK and E-R) support the results of
IM101311 and were consistent with previous abatacept pharmacometric analyses inautoimmune
indications of RA and JIA.

Improved survival benefit was demonstratedin both the 8/8 MUD and 7/8 MMUD cohorts. In the
randomized, double-blind treatment cohort for subjects receiving an 8/8 HLA-matched allogeneic HSCT,
there was a numerically lower rate of severe aGVHD inthe abatacept-treated patients and subsequent
increase in GVHD free survival (GFS) at Day 180 compared to placebo (GFS rate 89% vs. 77%; HR: 0.54
[95% confidence interval (Cl): 0.25, 1.19]); see Table 16. In the single arm 7/8 MMUD cohort, the
observed GFS rate at Day 180 was 98% (95% Cl: 85%, 100%) following the administration of abataceptin
combination with a standard GVHD prophylaxis regimen; see Table 20. In addition, results from both 7/8
MMUD and 8/8 MUD cohorts showed an overall benefit in terms of disease-free survival (DFS), TRM,
and overall survival (OS).

Collectively, these results support the recommended dosing regimen as appropriate prophylaxis for
aGVHD in patients > 6 years of age undergoing URD HSCT and offer a consistent benefit-risk profile in
the target population. Findings from the E-R analysis indicate that the benefit-risk profile is not expected
to be impacted by abatacept exposure level within the range produced by abatacept 10 mg/kg IV.

FDA Assessment:

For Patients Aged 18 Years and Older:
The FDA agrees withthe Applicant’s proposed body-weight based dosing regimen of abatacept
10 mg/kg (maximum of 1000 mg) in adult patients on the day before transplant and on Day 5, Day 14,
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and Day 28 following transplant, which is supported by clinical data from Study IM101311, as well as
PPK and E-R analysis:

(1) In Study IM101311, the 4-dose regimen of abatacept 10 mg/kg (maximum of 1000 mg) on the
day before transplant and on Day5, Day 14, and Day 28 following transplant was demonstrated
to be safe and effective in adult patients for prophylaxis of aGVHD in both 7/8 MMUD and 8/8
MUD cohorts (See Section 8.1.1).

(2) Inthe PPK analysis, body weight was found to have a clinically significant association with
abatacept PK where higher weight was associated with higher clearance.

(3) Inboth 8/8 MUD and 7/8 MMUD cohorts, geometric mean observed Cmin levels achieved or
maintained levels of 10 pg/mL or greater during the treatment period and beyond Day 28 up to
Day63 in the PK evaluable population (see Section 6.2.1). Concentrations above 10 ug/mL were
associated with maximal autoimmunity response based on in vitro and in vivo preclinical data.

(4) Exposure-response relationship of Study IM101311:

a. For efficacy: increased abatacept concentration on Day 42 following transplant was
associated withimproved survival-without-severe-aGVHD upto Day 180 assessment
and improved OS up to Day 180 assessment. However, relapse of underlying malignancy
was strongly associated with worsened survival-without-severe-aGVHD up to Day 180
assessment and worsened OS up to Day 180 assessment. The effect of relapse appeared
stronger thanthe effect of abatacept concentrationon Day 42 (see AppendixSection
19.4.1-2.4).

b. For safety: the exploratory E-R safety analysis of Study IM101311 patients identified no
clear associations between abatacept exposure and the time to first infection, time to
invasive CMV disease, or time to CMV viremia (see AppendixSection 19.4.1-2.5).

For Patients Aged 26 Years to <18 Years:
The FDA agrees with the Applicant’s proposed dosing regimen of abatacept 10 mg/kg on the day before
transplant and on Day 5, Day 14, and Day 28 following transplant in patients aged 6 to <18 years.

The dosing regimenin patients aged 6 to <18 years of age was supported by the clinical experience as
well as PPK analysis:

(1) In Study IM101311, the 4-dose regimen of abatacept 10 mg/kg was demonstratedtobe safe
and effective in patients aged 6 years and older for prophylaxis of aGVHD in both 7/8 MMUD
and 8/8 MUD cohorts.

(2) Observed PK data from Study IM101311:

a. Observed abatacept trough concentration did not significantly differ in pediatric
patients aged 6 to <18 years compared to adult patients within each cohort (Figure 3
and Figure 4).

b. Allindividual abatacept trough concentrations up to Day42 after transplantation were
210 ug/mL, and geometric mean concentration after Day 28 remained 210 ug/mL until
atleast Day63 in both the 7/8 MMUD cohort and 8/8 MUD cohort (see Table 4). The
target trough threshold for maximal autoimmunity response was 210 ug/mLbased on in
vitro and in vivo preclinical data.

(3) PPK analysis:

a. Agewas not a significant covariate for abatacept PK after accounting for body weight.
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b. Predicted abatacept exposure after last dose did not significantly (220%) differ in
pediatric patients aged 6 to <18 years compared to adult patients (see AppendixSection
19.4.1-1.4.2).

c. Allindividual predicted concentrations after Day 28 after transplantation up to Day42
(last predicted time point) were 210 ug/mL (see AppendixSection 19.4.1-1.4.2) which
was the Applicant’s predicted trough threshold for maximal autoimmunity response
basedon in vitro and in vivo preclinical data.

Figure 3. Study IM101311 Observed Abatacept Trough Concentrations at Day 5, Day 14 and Day 28
After Transplant in Pediatric Patients versus Adult Patients
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Patients received 10 mg/kg (maximum dose of 1000 mg) via IV infusion over 1 houron the day before transplant
and then on Day 5, Day 14, and Day 28 after transplant. Dashed vertical line = 10 ug/mL. Solid vertical line= LLOQ.
BLQ observations displayed as 1/2*LLOQ. Abatacept LLOQ= 0.001 ug/mL. BLQ = below limit of quantification;
LLOQ = lower limit of quantification.

Source: Reviewer analysis of Applicant’s StudyIM101311 PK Concentration Dataset (‘adpc.xpt’)
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Figure 4. Study IM101311 Observed AbataceptConcentrations at Day 35, 42, 63 and 100 After
Transplant in Pediatric Patients versus Adult Patients
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Patients received 10 mg/kg (maximum dose of 1000 mg) via IV infusion over 1 hour on the day before transplant
and then on Day 5, Day 14, and Day 28 after transplant. Dashed vertical line= 10 ug/mL. Solid vertical line= LLOQ.
BLQ observations displayed as 1/2*LLOQ. Abatacept LLOQ= 0.001 ug/mL. BLQ = below limit of quantification;
LLOQ = lower limit of quantification.

Source: Reviewer analysis of Applicant’s Study IM101311 PK Concentration Dataset (‘adpc.xpt’)

For Pediatric Patients Aged 22 Years to <6 Years:

The FDA agrees with the Applicant’s proposed dosing regimen (see Applicant’s “BMS Response to FDA
Request dated 05 November 2021” which is dated November 29, 2021) of abatacept 15 mg/kg IV on the
day before transplant and 12 mg/kg IV on Day5, Day 14, and Day 28 following transplant in pediatric
patients aged 2 to <6 years.

The dosing regimenin pediatric patients aged 2 to <6 years of age was supported by extrapolation of
efficacy from patients aged 6 years or older, PPK modeling and simulation showing similar exposure in
patients aged 2 to <6 years compared to those in patients aged 6 years and older, and additional safety
datain pediatric patients with pJIAaged 2 to <6 years treated with SC abatacept:
(1) The course of disease is sufficiently similar in pediatric patients aged 2 to <6 years and patients
aged 6 years and older to allow extrapolation of efficacy from patients aged 6 years and older to
pediatric patients aged 2 to <6 years when both age groups have similar abatacept exposure.
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(2) PPK analysis:

a. Virtual pediatric patients aged 2 to <6 years were predicted to have higher abatacept
clearance-per-kg compared to pediatricand adult patients aged 6 years and older.

b. For both first dose and last dose, the predicted exposure (Cmin, Cmax, and AUC) in
virtual pediatric patients aged 2 to <6 years with the proposed dosing regimen was
similar to exposure in Study IM101311 patients aged 6 years and older administereda
4-dose regimen of abatacept 10 mg/kg IV (Figure 5 and Figure 6).

(3) No new safetysignals with abatacept were observed in pediatric patients aged 6 to <18 years
with HM in Study IM101311 who were administered |V abatacept or in pediatric patients aged
2 to <6 years with pJIAin Study IM101011 who were administered SC abatacept.
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Figure 5. Simulated Abatacept Exposure for First Dose According to Dose Leveland Age Group
AUC of First Dose [ug*h/mL]
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Study IM101311 patientsincluded 115 patients aged 6 years and older receiving hematopoietic stem cell
transplant due to hematologic malignancy. Virtual 2 to <6 year old population contained 10,000 subjects.
Boxes are 25th, 50th, and 75th percentiles; whiskers are +/- 1.58x IQR/sqrt(n). Dashed blackreference line shows
the median of predicted exposure in IM1013 11 patients following 10 mg/kg. Solid black reference lines show 5"
and 95" percentiles of predicted exposure in IM101311 patients following 10 mg/kg.
Abatacept was administered on the day before transplant (Day -1) and then Days 5, 14, and 28 aftertransplant.
AUC = areaunder the concentration-versus-time curve; Cmax = maximum concentration; Cmin = minimum
concentration; IQR = interquartile range; y = years.
Source: Figure 35 in Appendix Section19.4.1-1.5.4 Pharmacometrics Review
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Figure 6. Simulated Abatacept Exposure for Last Dose According to Dose Leveland Age Group

AUC after Last Dose (Day 28 to Day 42 posttransplant) [ug’h/mL]
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Study IM101311 patientsincluded 115 patients aged 6 years and older receiving hematopoietic stem cell
transplantdue to hematologic malignancy. Virtual 2 to <6 year old population contained 10,000 subjects.
Boxes are 25th, 50th, and 75th percentiles; whiskers are +/- 1.58x IQR/sqrt(n). Dashed blackreference line shows
the median of predicted exposure in IM1013 11 patients following 10 mg/kg. Solid black reference lines show 5th
and 95t percentiles of predicted exposure in IM101311 patients following 10 mg/kg.
Abatacept was administered on the day before transplant (Day -1) and thenDays 5, 14, and 28 aftertransplant.
AUC = areaunderthe concentration-versus-time curve; Cmax = maximum concentration; IQR = interquartile range;
LD = loading dose on the day before transplantation (Day -1);y = years.
Source: Figure 36 in Appendix Section19.4.1-1.5.4 Pharmacometrics Review

Clinical Pharmacology recommends approval of abatacept for prevention of aGVHD in URD HSCT in
patients aged 2 to <6 years with the proposed abatacept dosing regimen of 15 mg/kg as a 60-minute
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intravenous infusion on the day before transplantation, followed by 12 mg/kg on Days 5, 14, and 28
aftertransplant. This recommendation is based on extrapolation of efficacy from patients aged 6 years
and older, PPK modeling and simulation to match abatacept exposures in patients aged 2 to <6 years to
thatin patients aged 6 years and older receiving 10 mg/kg IV abatacept, and safety data in patients with
pJIAaged?2 to <6 years of age who received SC abatacept. The course of disease is sufficiently similarin
pediatric patients aged 2 to <6 years and patients aged 6 years and older to allow extrapolation of
efficacy from patients aged 6 years and older to pediatric patients aged 2 to <6 years when both age
groups have similar abatacept exposure.

6.2.2-2 TherapeuticIndividualization

The Applicant’s Position:

For abatacept, PPK analyses demonstrated body weight was a predictor of abatacept exposures which is
consistent with previous data. As body weight increases, abatacept clearance increase resulting in
decrease exposure for a given dose. To that end, the dosing paradigm for abatacept for IV
administration (10 mg/kg with a maximum of 1000 mg) was designed according to body weight, in order
to achieve therapeutic Cminss concentrations of 10 pg/mL across all body weights.

FDA Assessment:

The FDA agrees that the 10 mg/kg IV (max of 1000 mg/dose) body weight-based dose on the day before
transplant followed by a dose on Day 5, 14, and 28 after transplant is acceptable for adult and pediatric
patients aged 6 years and older for prophylaxis of aGVHD with HSCT a matched or 1 allele-mismatched
URD due to HM.

FDA agrees withthe Applicant’s conclusion (see Applicant’s “BMS Response to FDA Request dated 05
November 2021” which is dated November 29, 2021) that pediatric patients aged 2 to <6 years are
expectedto have higher abatacept clearance-per-kg comparedto pediatricand adult patients aged

6 years and older. FDA also generally agrees that the Applicant’s proposed dosing regimen of 15 mg/kg
IV on the day before transplant followed by 12 mg/kg on Days 5, 14, and 28 after transplant is
acceptable for pediatric patients aged 2 to <6 years for prophylaxis of aGVHD with HSCT a matched or
1 allele-mismatched URD.

6.2.2-3 Outstanding Issues

The Applicant’s Position:
There are no outstanding clinical pharmacologyissues or omissions related to this submission.

The FDA’s Assessment:

There is no available safety or PK data for |V abatacept in pediatric patients aged 2 to <6 years for
prevention of aGVHD with HSCT a matched or 1 allele-mismatched URD. There is a need for a PMR to
assess the safety risk and verify the PK profile of abatacept in pediatric patients aged 2 to <6 years for
this indication (refer to Section 13).

There are no other outstanding issues.
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6.3. Comprehensive Clinical Pharmacology Review

6.3.1 General Pharmacology and Pharmacokinetic Characteristics

Figure 7: Estimated Covariate Effects on the Hazard Ratio of Time to First Severe aGFS (Full Model)
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Note 1: Categorical covariate effects (95% Cl) are represented by open circles (horizontal lines).
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end of horizontal boxes(horizontal lines). Open/shaded area of boxes represent the range of covariate effects
fromthe median to the 5th/95th percentiles of the covariate.
Source:002586\d1 pkpd-eff\graphs\pnglo\R\coveff-full.png
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The Applicant’s Position:

Abatacept PK and Immunogenicity Methods

The following validated methods were used for the abataceptin IM101311:

e Enzyme-linked immunosorbent assay (ELISA) to quantify abatacept concentrations (PK) in serum
samples 3031

e Electrochemiluminescence (ECL)assaytoanalyze anti-abatacept antibodies (ADAs)in serumand
cell-based assaytoevaluate neutralizing antibodies (NAbs) from CTLA4 specific ADA positive serum
samples 3?2

The performance of the validated bioanalytical methods used in IM101311 demonstrated that the

assays were appropriate for the quantification of abatacept PK and the assessment of abatacept ADAs

and neutralizing antibodies in the clinical study serum samples. The human serum assays used for the

detection of abataceptin the clinical trials supporting the PPK analysis were appropriately cross

validated.

Exposure-Response Relationships

In the Cox proportional hazards (CPH) model, abatacept Cminafter the last dose was the most
significant predictor of the probability of time to severe aGFS up to Day 180, whereby increasing
exposure (higher Cmin) was associated with lower risk (hazard) of severe aGVHD (event). Abatacept
Cmin after the last dose and relapse of underlying malignancy were significant predictors of the
probability of OS, whereby increasing exposure (higher Cmin) is associated with lower risk (hazard) of
death (event) and relapse of underlying malignancy is associated with higher risk (hazard) of death
(Figure 7).

In Study IM101311, there was no clear association between abatacept exposure, and the occurrence of
infection AEs and the time to invasive cytomegalovirus (CMV) disease or CMV viremia found in subjects
receiving URD HSCT after abatacept administration.

Abatacept Immunogenicity in patients with aGVHD

In both the 8/8 MUD and 7/8 MMUD cohorts, abatacept treated subjects had low immunogenicity
incidence and associated antibody titers. The incidence of positive antibody response for CTLA4 and
possibly g, was 6.8% (5 subjects out of 73 evaluable subjects) for the 8/8 MUD cohort and 2.4%

(1 subject out of 41 evaluable subjects) for the 7/8 MMUD cohort In the 8/8 MUD cohort out of

5 positive ADA subjects 3 had at least 1 positive sample with neutralization activity and in the 7/8
MMUD cohort, at least one positive sample from the single positive ADA subject, showed neutralizing
activity. (Table S.7.8.1[ADaM dataset: ADIM]and Table S.7.8.2 [ADaM dataset: ADIM]inthe IM101311
primary CSR).

Overall, abatacept immunogenicity did not appear to have an effect on the safety or efficacy of
abatacept in combination with standard aGVHD prophylaxis regimen (CNI+MTX)in IM101311. The
incidences of ADA occurred during the off treatment period; no subject was positive during the on
treatment.

FDA Assessment:

The FDA agrees with the Applicant’s position on the validated bioanalytical methods for the
quantification of abatacept PKand of exposure-response relationships.

The FDA generally agrees that higher predicted abatacept concentration on Day 42 after transplant was
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associated withimproved aGFS and OS. However, the FDA disagrees with the Applicant’s conclusion that
abatacept concentration on Day 42 was the most significant predictor of aGFS. Abatacept concentration
on Day42 and relapse of underlying malignancy were significant predictors of the probability of severe
aGFS and the probability of OS up to Day 180 assessment. Increasing concentrationon Day42 was
associated withimproved severe aGFS and OS, while relapse of underlying malignancy was associated
with worse severe aGFS and OS. Relapse status appearedto have a stronger association with both aGFS
and OS compared toabatacept concentration. (See AppendixSection 19.4.1-2.4)

The FDA generally agrees with the Applicant’s position that predicted abatacept concentration on
Day 42 after transplant had no clear associations with time to first infection, time to invasive CMV, or
time to CMV viremia up to Day 180 assessment. However, as this was an exploratory E-R safety analysis
and other safety events were not investigated, the scope of this analysis was limited and the results do
not rule out the possibility of E-R safety relationships. (See AppendixSection 19.4.1-2.5)

The FDA does not agree withthe Applicant’s position that abatacept immunogenicity did not appear to
have an effect on the safety or efficacy. The impact of immunogenicity on PK, safety, and efficacy could
not be determined due to alow number of patients in Study IM101311 with at least one ADA+sample
(6 out of 114 immunogenicity evaluable subjects)and uncertaintiming of first ADA+ status. AllADA+
samples were taken between Day 28 and Day 180 following transplant, andit is unclear exactly when
ADA first developed in patients with at least on ADA+ sample.

The dose-normalized abatacept concentration from Day 63 onward may be lower in patients with at
least one ADA+sample compared to patients without any ADA+ samples (Figure 5.1.1.6-7 in the
“Population Pharmacokinetic and Exposure-Response Analyses of Abatacept in Subjects with Graft
Versus Host Disease” report dated 26 March 2020), but the sample size and uncertain timing of first
ADA+ status make it difficult to draw conclusions. The PK data do not rule out the possibility of an ADA
effect on PK parameters or abatacept exposure.

6.3.2 Clinical Pharmacology Questions

6.3.2.1 Does the clinical pharmacology program provide supportive evidence of
effectiveness?

The Applicant’s Position:
Yes, the results of Study IM101311 suggest that 4 doses of abatacept were safe and effective for
prophylaxis of aGVHD in patients 6 years of age or older receiving allogeneic HSCT in both 7/8 MMUD
and 8/8 MUD recipients. Improved survival benefit was demonstratedin both the 8/8 MUD and 7/8
MMUD cohorts. In the randomized, double-blind treatment cohort for subjects receiving an 8/8 HLA-
matched allogeneic HSCT, there was a numerically lower rate of severe aGVHD in the abatacept-treated
patients and subsequent increasein GFS at day 180 compared to placebo (GFS rate 89% vs. 77%; HR:
0.54[95% confidence interval (Cl): 0.25, 1.19]). In the single arm 7/8 MMUD cohort, the observed GFS
rate at Day 180 was 98% (95% Cl: 85%, 100%) following the administration of abatacept in combination
with a standard GVHD prophylaxis regimen. In addition, results from both 7/8 MMUD and 8/8 MUD
cohorts showed an overall benefit in terms of DFS, TRM, and OS.
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Collectively, these results support the recommended dosing regimen as appropriate prophylaxis for
aGVHD in patients 2 6 years of age undergoing URD HSCT and offer a consistent benefit-risk profile in
the target population.

FDA Assessment:

The FDA generally agrees with the Applicant’s position that the results of Study IM101311 have provided
supportive evidence of effectiveness in patients aged 6 years and older. However, as noted in Section
8.1.2 below, FDA disagrees withthe Applicant’s assertion that benefit was demonstratedin the 7/8 arm
of IM101311 in terms of DFS, TRM, and OS as these results are uninterpretable on a single arm trial.
Study IM101841, however, demonstratedan OS benefit to abatacept for patients receiving 7/8 MMUD
HSCT. As discussedin Section 6.2.1, extrapolation of efficacy from patients aged 6 years and older to
patients aged 2 to <6 years is acceptable due to similar disease course between these two age groups.

6.3.2.2 Is the proposed dosing regimen appropriate for the general patient

population for which the indication is being sought?
The Applicant’s Position:
Yes, the proposed dosing regimen for abatacept in combination with standard aGVHD prophylaxis
regimen CNI+MTXis 10 mg/kg (maximum 1000 mg) in both pediatric and adult patients, to be
administered) as a 60-minute |V infusion on the day before transplantation (Day-1), followed by an
additional dose each on Days 5, 14, and 28 post-transplant. This regimenis supported by the favorable
benefit-risk profile demonstratedin Study IM101311. This regimen was informed by Phase 3 clinical
studies conducted in the approved indication in adult subjects with RA, and pediatric subjects with JIA.

In addition, E-R (efficacy and safety) analyses showedthat in both 8/8 MUD and 7/8 MMUD HSCT
recipients, the serum concentration of abatacept after the last dose, Cmin, and relapse, were
statistically significant predictors of time to OS (see Section 6.3.1). The risk of death decreased with
increasing Cmin after the last dose and increased with a relapse of the underlying malignancy. No other
statistically or clinically relevant covariates were identified that significantly influenced the E-R
relationship for time to OS in subjects aged > 6 years who received an URD HSCT for treatment of a HM.

No clear association was identified between abatacept exposure and the occurrence of infection-related
AEs and time to occurrence of events of invasive CMV disease or CMV viremia, in Study IM101311.

The E-R analysis performed using data from Study IM101311 demonstrated that the benefit-risk profile
is not expectedto be impacted by the abatacept exposure levels within the range produced by this
regimen.

FDA Assessment:

For adult and pediatric patients aged 6 years and older, the FDA generallyagrees withthe Applicant’s
proposed 10 mg/kg (maximum 1000 mg) IV dosing regimen of abatacept in combination with CNI+MTX.

For pediatric patients aged 2 to <6 years, the FDA generally agrees with the Applicant’s proposed
abatacept dosing regimen of 15 mg/kg IV on the day before transplant followed by 12 mg/kg on Days 5,
14, and 28 after transplant in combination with CNI+MTX (see Section 6.2.2.1).
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6.3.2.3 Is an alternative dosing regimen or managementstrategy required for any
subpopulations based on intrinsic patient factors?
The Applicant’s Position:
No, an alternative dosing regimen or management strategy is not required for subpopulation based on
the intrinsic patient factors that were evaluatedin the PPK analysis; see response to Question 6.3.2.2.
The major factor/covariate that was found to influence the PK of abatacept is body weight. Hence, the
abatacept dosing paradigm for |V administrationis consistent across indications.

FDA Assessment:

The FDA generally agrees with the Applicant’s position that no alternative dosing regimen or
management strategy is required for subpopulations (other than patients aged 2 to <6 years)based on
intrinsic patient factors, giventhe body weight-based dosing regimen accounts for the higher abatacept
clearance associated with higher body weight in patients aged 6 years and older. Although pediatric
patients aged 6 to <18 years with lower body weight tend to have lower drug exposure compared to
adults based on observed PK data and PPK analysis, the difference was not significant (<20%) (see
Section 6.2.2.1).

6.3.2.4 Are there clinically relevant food-drug or drug-drug interactions, and what is
the appropriate management strategy?
The Applicant’s Position:
There are no anticipated clinically relevant food-drug or drug-drug interactions associated with
abatacept when administered in combination with a standard aGVHD prophylaxis (CNI+MTX) in patients
2 6 years of age undergoing URD HSCT. Abatacept is a fusion protein administered |V and SC and does
not alter hepatic metabolism via the CYP450 elimination pathways.

FDA Assessment:

The FDA agrees with the Applicant’s position that there are no clinically relevant food-drug or drug-drug
interactions associated with abatacept administration.

X X

Primary Reviewer Team Leader
Lili Pan Ruby Leong
Robyn Konicki Lian Ma
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The Applicant’s Position:

The proposed sBLAis based on data from 2 studies summarizedin Table 5:

1. Study IM101311data(8/8 MUD cohort and 7/8 MMUD cohort) are used to provide evidence of
efficacy to support the proposed indication of abatacept addedto standard of care prophylaxis of
aGVHD in recipients of mismatched, URD HSCT.

2. The sBLAIs further supported by Study IM101841, a retrospective cohort study using CIBMTR
Registry data from MUD HSCT recipients treated with SOC aGVHD prophylaxis as a comparator
group for the single-arm, 7/8 MMUD cohort treated with abatacept+SOC aGVHD prophylaxis, with
IPTW and Propensity Scoring to control for potential selection bias inherent to clinical management;
7/8 MMUD HSCT recipients constitute a population with a high unmet medical need and
over-representation by patients from minority ethnic groups. The study protocol was developed and
reviewed by FDA prior to BMS conducting the pre-specified analyses. It was referredto as
prospectively designed retrospective analysis.

FDA Assessment:
FDA agrees withthe summary of clinical studies presentedin Table 5 above. This review
provides detailed analysis of Study IM101311 and Study IM101841.

Study IM101311is a multicenter, two cohort trialin patients age 6 years or and older who
underwent HSCT from a matched or 1 allele-mismatched URD. The two cohorts included 1) an
open-label, single-arm study of 43 patients who underwent a 7 of 8 HLA-matched HSCT and 2) a
randomized (1:1), double-blind, placebo-controlled study of patients who underwent an 8 of 8
HLA-matched HSCT who received abatacept or placebo in combination with a CNI and MTX. This
study was initially designed and powered as an investigator-initiated study. However, the
submitted data and analyses were conducted per the Applicant’s SAP that was discussed with
FDA.

Study IM101841 is a clinical study comprised of data collected through the Center For
International Blood And Marrow Transplant Research (CIBMTR). The CIBMTR is a prospective
observational registry managed by the Medical College of Wisconsin in collaboration with the
National Marrow Donor Program through a contract awarded by HHS. CIBMTR representsan
international network of transplant centers that submit transplant-related data for patients. The
CIBMTR includes data on every allogeneic HSCT performed in the United States. Reporting by
transplant centers is required under the Stem Cell Therapeutic and Research Act (Public Law
109-129). Datais collected in accordance with the United States Health Insurance Portability and
Accountability Act and the European Union's General Data Protection Regulation. U.S.
transplant centers also voluntarily submit autologous transplantation data, andtransplant
centers worldwide voluntarily submit both autologous and allogeneic transplantation data.
CIBMTR continuously collects and audits data at all participating transplant centers, including
post transplantation follow-up data for defined outcomes and more detailed data collection on
~25% of registered patients using a regularly reviewed, weighted algorithm. The CIBMTR has a
Data Quality Program that includes an Audit Program to evaluate data accuracy, completeness,
and implement corrective actions as needed to ensure data quality. The clinical database
contains information from more than 585,000 patients.

FDA disagrees with the Applicant’s assertion that Study IM101841, was a “...comparator group
for the single-arm, 7/8 MMUD cohort treated with abatacept+SOC aGVHD prophylaxis.” As
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opposed toserving as an external comparator group to Study IM101311, Study IM101841 was
conducted as an additional clinical study using CIBMTR registry data to evaluate outcomes in
patients who underwent 7/8 MMUD transplantation with or without abatacept in addition to
standard CNl and MTXimmunosuppression. Detailed assessments of methodology and results

are contained in Section 8 of the review below.

Note that per FDA’s review, the footnote under Table 5 stating “Day of transplant was Day 1 of
Study; there was no Day 0” appears to be incorrect. Per the SAP for Study IM101311, the
transplant was conducted on day 0, with first dose day -1. This was also verified in the exposure

data file in the submission.

8 Statistical and Clinical Evaluation

8.1.Review of Relevant Individual Trials Used to Support Efficacy

8.1.1StudyIM101311

Trial Design:
Figure 8:1M101311 Study Schematic

The Phase |l Abatacept For GvHD Prevention Trial:
Randomization and Clinical Pathway

8/8 HLA Match
140 Patients

Randomize
Double-Blind j \

7 SN

7/8 HLA Match
40 Patients

\

GvHD Prophylaxis: GvHD Prophylaxis:
*Calcineurin Inhibitor *Calcineurin Inhibitor
*Methotrexate *Methotrexate

(Day +1, +3, +6, +11) (Day +1, +3, +6, +11)
*Abatacept *Placebo

(10mg/kg Day -1, +5, +14, +28)

GvHD Prophylaxis:
sCalcineurin Inhibitor
sMethotrexate

(Day +1, +3, +6, +11)
*Abatacept

(10mg/kg Day -1, 45, +14, +28)

Source:Figure 3.1-1in IM101311 primary CSR

The Applicant’s Description:

IM101311 (also referredto as ABA2 or PBMTC GVH-1201), is a multicenter Phase 2 trial with 2 cohorts:
A randomized, double-blind, placebo-controlled (8/8 MUD) cohort of subjects who received a HSCT

Disclaimer: In this document, the sections labeled as “The Applicant’s Position” are completed by the Applicant
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from an 8/8 HLA matched, URD, comparing subjects treated with abatacept+SOC aGVHD prophylaxis
(CNI+MTX) to those treated with placebo+SOC aGVHD prophylaxis; and

e Asinglearm (7/8 MMUD) cohort of subjects who received a HSCT from 7/8 HLA-matched, URD
(Figure 8). Note that the 7/8 MMUD cohort was initially designed as a randomized, double-blind
placebo-controlled cohort. However, after the initiation of the study, based on an emerging
consensus among members of the HSCT transplant community that addition of abatacepttoa SOC
regimen for prophylaxis of aGVHD was therapeutically beneficial, and that it would be unethical to
enroll recipients of 7/8 MMUD HSCTs who might be randomized to the placebo arm of the study,
given the high risk of TRM associated with treatment with SOC aGVHD prophylaxis. This emerging
consensus resultedin Protocol Amendment 04 which eliminated the placebo arm of the study such
that all subsequent subjects in the 7/8 MMUD cohort were treated with open-label group, with
abatacept+SOC.

Enrollment/Assignment to Treatment: Subjects were enrolled using the REDCap online Systemand
eligibility was confirmed by the study coordinator. After enrollment, subjects in the 8/8 MUD cohort (ie,
8/8 MUD transplants) were randomly assigned 1:1 to the placebo arm (Placebo+CNI+MTX) or to the
investigational abatacept arm (abatacept+CNI+MTX) of the study.

Treating physicians chose a conditioning regimen that he or she determined was best suited for the
individual patient and the patient’s malignancy from 1 of 4 conditioning approaches (total body
irradiation [TBI] based conditioning plus chemotherapy, busulfan and cyclophosphamide [recommended
for myeloid malignancies only], melphalan and fludarabine, or busulfan and fludarabine [recommended
for myeloid malignancies]). Subjects who had prior autologous HSCT, however, were conditioned with
melphalan and fludarabine. At the completion of the conditioning period, subjects received either open-
label abataceptin the 7/8 MMUD cohort or the treatment to which they were randomized after
enrollment in the 8/8 MUD cohort (abatacept or placebo). All subjects receiveda CNI (either
cyclosporine or tacrolimus) and MTX for GVHD prophylaxis.

Trial Locations: In Study IM101311, 146 8/8 HLA MUD subjects were enrolled and randomized to the
blinded arm of the study (8/8 MUD cohort). 142 subjects were treated with study medication and
transplanted (73 with abatacept and 69 with placebo) at 13 sites in the US and 1 sitein Canada. Inthe
single arm 7/8 MMUD cohort, 43 of the 46 enrolled subjects received abatacept at 9 sites in the US.

Key Inclusion/Exclusion Criteria: The study population included subjects (= 6 years and weigh 20 kg)
who had high-risk hematologic malignancies as defined below (Table 6), adequate organfunction,
lacked an HLA-matchedrelated donor, and had anunrelated bone marrow or peripheral blood stem cell
donor who was matched at no fewer than 7 of 8 HLAloci (A, B, C, DRB1).

Table 6: High-Risk Hematologic Malignancies

Type of Malignancy Criteriafor enroliment

Acute myeloidleukemia (AML) Patients with AML in the first CR with intermediate or high risk disease.
Patients with AML in first CR with high-risk disease as defined by one of
the following abnormalities:

Indicators of High-risk Disease are as follows:

1.FIt3/ITD+

2. Residual marrow disease (20.1%)

3.SecondaryAML.

4. High-Risk cytogeneticabnormalities
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Table 6: High-Risk Hematologic Malignancies

Type of Malignancy

Criteriafor enrollment

5. 0ther abnormalities associated with higher riskfor AMLrelapse but
were notyetincorporated into cooperative group risk classification
systems were considered and enrolled with Investigator approval.

Patients with a partial first remission, no evidence of extramedullary

disease, and an absolute neutrophil count> 1.0 x 10°/L.

Patientsin 2nd or greater CR or PR.

Myelodysplastic syndrome

Adult patients (= 21 years) with secondary disease orde novodisease
that meets criteria for intermediate, high orveryhigh-risk disease based
on the Revised International Prognostic Scoring System (IPSS-R)33

Acute lymphoblasticleukemia (ALL)

Adult patients (> 21 years) with ALL, in first or greater CR

Pediatric patients (< 21years) with ALL, must meet one of the criteria

listed below and pediatric patients COG ALL trial for newlydiagnosedor

relapsed disease must meetthe criteriafor BMT as outlined in that trial

1.In 1st CR with a very high risk forrelapse.

2.In 2nd CR with B-lineage disease aftera marrow relapse occurring less
than 36 months from diagnosis.

3.In 2nd CR with T-lineage disease or Ph+ disease after a marrow relapse
occurring atany time.

4.1n a 2nd CR with T-lineage disease afteran extra-medullaryrelapse
occurring lessthan 18 months from diagnosis.

5.In 3rd or greater CR after amarrowor extramedullaryrelapse

6.0ther indications for transplantin pediatric patients with ALL must be
approved by the Study Pl with a note to file reflecting study team
discussion and approval.

Patients with acute
undifferentiated, biphenotypic, or
bilineal leukemia, whichisin 1stor
greater CRor PR.

Chronic myelogenous leukemia
(CML)

Chronic phase with resistance to tyrosine kinaseinhibitors

Accelerated phase (development of cytogenetic abnormality in addition
to t(9:22), blood blast percentage 210, blood basophil percentage =20,
platelet count<100,000X 10°/L)

Blast crisis.

2nd or greater chronic phase.

Acute Lymphoblastic Lymphomain
2nd or greater complete remission.

PeripheralTcell lymphoma(PTCL)

In firstresponse (musthave atleastaPR)

e PTCL, unspecified.

e Hepatosplenic gamma-delta T cell lymphoma

Recurrent PTCL (must be treatment sensitive with atleast a partial
response). If patient has had a previous autologous transplant, the
melphalan and fludarabine conditioning regimen must be utilized.

Chronic myelomonocyticleukemia.

Atypical (BCR-ABL negative) chronic
myelogenous leukemia
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Table 6: High-Risk Hematologic Malignancies

Type of Malignancy Criteriafor enrollment

Hodgkin lymphoma that has Newly diagnosed orrecurrent disease initiallyrefractory to intensive

recurred or progressed afteran chemotherapy. A partial response or better must be achieved priorto

autologous BMT transplantation. Eligibility of newlydiagnosed cases must be discussed
with the study PI.

Disease thathasrecurred or progressed afteran autologous BMT.
Salvage chemotherapy must produce a partial response or better.

Non-Hodgkin lymphoma (other Newly diagnosed orrecurrent disease initiallyrefractory to intensive

than lymphoblasitc or peripheral T | chemotherapy. A partial response or better must be achieved priorto

celllymphoma transplantation. Eligibility of newlydiagnosed cases must be discussed
with the study PI.

Disease thathasrecurred or progressed afteran autologous BMT.
Salvage chemotherapy must produce a partial response.

Abbreviations: BMT = Blood and Marrow Transplant; CR = complete remission; Pl = principal investigator; PR =
partial remission
Source:Section3.2 in Appendix 1.1 of the IM101311 primary CSR

Dose Selection: See Section 6.2.2

Study Treatments: During the first 28 days post-transplantation all subjects received 1 of the following
treatments:

e Placebo plus Standard GVHD prophylaxis (CNI, and short-course MTX)

e Abatacept plus Standard GVHD prophylaxis (CNI and short-course MTX)

Four doses of study medication were administered at a dose of 10 mg/kg during the studyon Days -1,
+5, +14, and +28.

Dosing Information for Standard GVHD Prophylaxis: Standard GVHD prophylaxis regimen of either
cyclosporine dosed to maintain a level of 100-300 ng/ml or tacrolimus dosed to maintain a level of 5-15
ng/ml administered no later than Day-2 (at least 36 hours before transplantation)and MTX dosed at 15
mg/m?2on day 1, and 10 mg/m2on days 3 and 6 and 11 based on body weight, administered
intravenously.

Placebo: The placebo consisted of 100 ml of 0.9% Sodium Chloride.

Dose madification: Abatacept was required to be withheld for: active serious invasive viral disease,
active invasive fungal infections, active opportunistic protozoal and helminthic infections, active
opportunistic protozoal and helminthic infections, or imminently life-threatening bacterialinfections.

Standard GVHD prophylaxis: The CNI (cyclosporine or tacrolimus) was allowed to be interrupted or dose
reduced at the discretion of the treating physician for renal toxicity, poorly controlled hypertension,
neurotoxicity, and other serious toxicities. Methotrexate dose modifications were allowed at the
discretion of the treating physician.

Guideline for treatment modifications by the treating physicianis provided in the IM101311 study
protocol.

Schedule of Assessments: Assessments for eligibility, safety, and efficacy were performed during
screening, on treatment, and follow-up, based on the Patient Assessmentsinthe protocol. Physical
examination, Karnofsky/Lansky score, clinical laboratoryincluding complete blood counts with
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differential, blood chemistry (creatinine, bilirubin, alkaline phosphatase, ALT, AST, and others), serum
IgG, and other routine pre-and post-transplant evaluations were performed according to each site’s
institutional standards. Routine clinical monitoring for CMV viremia was initiated no later than
transplant day +7 and performed at least once a week through at least transplant day 100, and at least
every 4 weeks through Day 180. Clinical monitoring by Epstein-Barr virus (EBV) polymerase chain
reaction (PCR) was performed in all patients every two weeks between Day+7 and Day 100 and once
every four weeks through Day 180. Patients were evaluated for infections on an ongoing basis in
accordance with the Blood and Marrow Transplant Clinical Trials Network Manual of Procedures.

Acute and chronic GvHD evaluation was performed at baseline, and weekly through Day 100, and Day
180 post-transplant.34 Acute GVHD was defined according to the Blood and Marrow Transplant Clinical
Trials Network Manual of Procedures (version 2, 2005, section 1) and the 1994 Consensus Conference
on Acute GVHD Grading. Chronic GVHD, including overlap syndrome, was assessed according tothe
Blood and Marrow Transplant Clinical Trials Network Manual of Procedures (version 2, 2005, section 2)
using the NIH consensus criteria. 3>

Blinding: For the blinded 8/8 MUD cohort the Cedars-Sinai Statistical Analysis Core, the central research
pharmacist, the treating center research pharmacist, the study monitors, and members of the Data
Safety and Monitoring Committee (DSMC) of the Pediatric Blood and Marrow Transplant Consortium
(PBMTC) were not blinded. All participating subjects, their families, all medical providers, and all
investigators and study personnel other thanthose listed above were blinded to treatment assignment.
The 7/8 MMUD cohort was not blinded.

Study Conduct: Study IM101311 was conducted as an Investigator-Sponsored research (ISR). This study
was conducted in accordance with GCP by qualified investigators using a single protocol to promote
consistencyacross sites. Details onthe methods used during study conduct and during analysis and
reporting to assure the quality of the data are provided in the protocol.

Measures to minimize bias included aspects of the study design and the use of third parties for critical
activities.

FDA Assessment:
FDA agrees with the Applicant’s description of the study design.

Study IM101311 was a multicenter phase Il trial with 2 cohorts:

8/8 MUD cohort: a randomized, double blind, placebo-controlled cohort for subjects receiving
transplants from 8 of 8 HLA matched unrelated donors.

7/8 MMUD cohort: a single arm cohort for subjects receiving transplants from 7 of 8 matched
donors.

The staging and grading of aGVHD events used to support the efficacy analyses were reviewed
and adjudicated centrally by members of the protocol team. In addition, staging and grading
were adjusted by applying an algorithm developed and validated by Weisdorf etal, 2003.

Study Endpoints
The Applicant’s Description:
The primary endpoint in the Investigator Protocol of cumulative severe aGVHD incidence rate up to
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100 days post-transplant was changedto GFS after a minimum of 180 days post-transplant per FDA
guidance on the endpoint to support an indication for prevention of aGVHD. BMScreatedan
independent SAP per FDA guidance; a description of the statisticalanalyses is providedin the section
below on the SAP.

Study IM101311 objectives and endpoints based on Investigator Protocol and BMS SAP are listedin
Table 7 and Table 8, respectively.

Endpointsin Study IM101311 Based on BMS SAP
Table 7: Study IM101311 Objectives and Endpoints Based on Investigator Protocol

Objective | Endpoint

Primary
To determine the impact that
abatacept will make on the incidence | The primary endpoint, as defined in the investigator protocol, was

of early, severeaGvHD, when itis early (before day 100) severe (Grade IlI-1V) acute GVHD. This endpoint
added to astandard GvHD was definedaccording to the Bloodand Marrow Transplant Clinical
prophylaxis regimenduring Trials Network Manual of Procedures (version 2, 2005, section 1) using
unrelated-donor HSCT for patients the NIH consensus criteria3®

with hematologic malignancies.

Secondary

Engraftmentrelated (asafety endpoint):

e Neutrophil recovery: This endpoint was defined as the first of
3 consecutive days following the nadirthat the absolute neutrophil
countisat least500/pl.

e Platelet recovery: This endpoint was definedas the first day that the
platelet countis atleast 20 thousand/ul without a transfusionin the
preceding 7 days.

¢ Non-engraftment: This endpoint was defined as lack of neutrophil
recovery(defined as ANC> 0.5 *10°/Lforthree consecutive days) by
35 days post-transplant or neutrophil recovery with lack of myeloid
donor chimerism.

e Secondary graft failure. This endpoint was defined by initial

To characterize the impact of engraftmentbutsubsequent development of an ANC< 0.5 *10°/L for
abatacepton the post-transplant fourteen consecutive days. Transient causes of myelosuppression
reconstitution of anti-viral protective (infection, drugs, etc)shall be ruled out.

immunity. e Graft rejection: Defined by initial engraftment (assessed by

neutrophil recovery anddonor chimerism) with the subsequentloss
of donor myeloid chimerism (regardless of whether persistent
neutropenia develops).

Infection and immune related (a safety endpoint):

e CMV Viremiawas defined as the occurrence of a positive blood
antigen or PCR test prior to Day 180.

e CMV invasive disease was defined in accordance with the Bloodand
Marrow Transplant Clinical Trials NetworkManual of Procedures
(version 2,2005).

e Post-transplantlymphoproliferative disorder was definedin
accordance with the Blood and Marrow Transplant Clinical Trials
Network Manual of Procedures (version 2, 2005)%* and the 4th edition
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Table 7: Study IM101311 Objectives and Endpoints Based on Investigator Protocol

Objective

Endpoint

of the World Health Organization’s Classification of Tumours of
Haematopoieticand Lymphoid Tissues.

e Other Infections was defined in accordance with the Bloodand
Marrow Transplant Clinical Trials Network Manual of Procedures
(version 2,2005).36

e Immune Reconstitutionwas assessed by the day 100CD4+Tcell
countand by the reaccumulationof NK cells, B cells, total T cells, and
CD8+ Tcells as assessed by multicolor flow cytometry.

GVHDrelated

e Early onset (before day 100) acute GVHD (includingall Grades, and
stratified by Grades) was assessedaccording to the Blood and
Marrow Transplant Clinical Trials Network Manual of Procedures
(version 2,2005, section 1)3¢ using the NIH consensus criteria.3®

e Late onset (after day 100) acute GVHD was assessed according to the
Blood and Marrow Transplant Clinical Trials Network Manual of
Procedures (version2, 2005, section 1) using the NIH consensus
criteria.’®

e ChronicGVHD, including overlap syndrome, was assessed according
to the Blood and Marrow Transplant Clinical Trials Network Manual of
Procedures (version2, 2005, section2) using the NIH consensus
criteria.3® This assessment will continue through Year5 post-
transplant.

e Immune Suppression-Free Survival and Immune Suppression-
Free/Disease-Free Survival was assessedat 1 year and will be defined
as survival and disease-free survival off of allimmunosuppressive
agents.

e To compare severe (Gradelll1V) aGVHD free survival (GFS) up to
Day 180 post-transplantation between the abatacept + standard
GVHD prophylaxis and standard GVHD prophylaxis regimen. The
aGVHD eventsin this definition of GFS are the adjudicated Grade (llI-
IV) aGVHD events. (Thisis a pre-determined endpoint for the
8/8 cohortand aretrospective endpoint for the 7/8 cohort).

e To compare the cumulativeincidence of severe (GradeIlI-IV) aGVHD
(based on adjudicated aGVHD events)up to Day 180 post-transplant
between the abatacept + standard GVHD prophylaxis and standard
GVHD prophylaxis regimen. (This is a pre-determined endpoint for
the 8/8 cohortand a retrospective endpoint forthe 7/8 cohort).

Relapse and Survival

e Transplant related mortality was defined as any death occurringin a
continuous complete remission.

e Relapse of the underlying malignancy.

e Disease-freesurvival was defined as survival without relapse of
underlying malignancy. This will be evaluated through Year5 post-
transplant.

e Overall-survival was defined as survival with or without relapse of
underlying malignancy. This will be evaluated through Year 5 post-
transplant.
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Abbreviations:aGvHD = acute GVHD; HSCT = hematopoietic stem cell transplantation
Source:Appendix1.1 of the IM101311 primary CSR
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NDA/BLA Multi-disciplinary Review and Evaluation [BLA 125118 S-240]
ORENCIA (abatacept)

FDA Assessment:

The FDA agrees withthe Applicant’s description of the study objectives and endpoints in Table 8. The
pre-specified primary efficacy endpoint was severe acute GVHD free survival (GFS) up to Day 180 which
included all severe (Gr I11/1V) acute GVHD events and all cause deaths up to Day 180 post-transplant
follow-up for 8/8 MUD cohort.

Of note, the review of efficacy in this BLA application is based on pre-specified objectives and endpoints
according to BMS SAP. The primary and key secondary efficacy objectives in Table 8 was for comparison
between the abatacept + standard GVHD prophylaxis and standard GVHD prophylaxis regimen based on
8/8 MUD cohort only. The secondary objectives and endpoints in Table 8 applied to both 8/8 MUD
cohort and 7/8 MMUD cohort. The efficacy assessmentfor 7/8 MMUD cohort was considered a
secondary objective in Study IM101311.

Statistical Analysis Plan and Amendments

The Applicant’s Description:

The pre-specified primary endpoint in the Investigator Protocol was defined as cumulative severe (Grade
[Gr] 11I-1IV) aGVHD incidence rate up to 100 days post-transplant. Based on FDA’s guidance that the
endpoint to support an indication for prevention of aGVHD is GFS with a minimum of 180 days of follow-
up, Bristol Myers Squibb (BMS) created an independent SAP, while the 8/8 MUD cohort was still blinded
and ongoing.

Considerations for Sample size Power: The sample size of 40 patients in the 7/8 MUD cohort as
computed in the protocol was derived for the comparison of the cumulative incidence of Grade IlI-IV
aGVHD by Day 100 to the cumulative incidence of Grade IlI-1VaGVHD by Day 100 in control subjects
from the CIBMTR database. The estimate of cumulative incidence of Grade I11-1VaGVHD by Day 100 for
the 7/8 matched transplant control group (CNI+MTXfor GVHD prophylaxis) was 30%. The Bayesian
probability to detect a reduction of 20% in rate of Grade II1-IVaGVHD by day 100 with abataceptand
1-sided Bayesiantype | error probability of 0.18 using a 1:2 case control matching ratio, and 40 patients
in the 7/8 matched group and 80 for the control group was 96%.

A sample size of approximately 140 subjects (~70 subjects per arm) for the 8/8 MUD cohort was
originally planned based on the protocol-defined primary comparison of cumulative incidence of severe
Gr l11-IVaGVHD event up to Day 100 post-transplantation. The incidence of cumulative Grade IlI-1V
aGVHD at Day 100 in the standard arm was estimated to be 20% for the patient population be enrolled
in this study. In order to detect an absolute reduction of 10% in the incidence of severe GvHD in the
investigational cohort, a group size of 70 would be required to achieve at least 80% Bayesian power,
using a Bayesian Type | error probability of 0.2. Thus, the total targeted enrollment for the randomized
stratum of 8/8 matched transplant recipients was 140 patients.

For the purpose of the pre-planned analysis per the BMSSAP, GFS up to Day 180 was defined as the
primary endpoint. The following power calculations for the GFS endpoint are based on a sample size of
70 subjects per treatment armin the 8/8 cohort and an alpha level of 0.05.

Assuming an exponential GFS distribution in each arm, the sample size of 140 subjects (70 per arm)
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NDA/BLA Multi-disciplinary Review and Evaluation [BLA 125118 S-240]
ORENCIA (abatacept)

required at least 28 severe aGVHD events or deaths to be observed across both arms. This was required
for a two-sided log-rank test at alpha of 5% to show statistical difference in GFS between the treatment
arms, with approximately 81% power when the true hazardratio (HR) of the abatacept armrelative to
control was 0.34. This assumed the median GFS was about 13 months and 38 months in the standard
treatment only arm and abatacept arm, respectively, with a follow-up of 6 months (180 Days) post-
transplantation.

The key secondary objective was to compare the cumulative incidence of adjudicated severe (Gr I11-1V)
aGVHD up to Day 180 post-transplant between subjects with hematologic malignancies who received
the abatacept + standard GVHD prophylaxis regimen and the standard GVHD prophylaxis regimen only,
following URD HSCT. Other secondary endpoints included OS, moderate (Gr II-IV) GFS, DFS (also known
as relapse-free survival, RFS), and TRM.

Details on the methods used during study conduct and during analysis and reporting to assure the
quality of the data are provided in the protocol.

Efficacy Analyses: primary and key secondaryendpoints
In order to protect the overall significance level at 0.05, a hierarchical testing procedure was specified
for the treatment comparison using the primary and key secondary efficacy variables.

The primary and key secondary efficacy analyses (defined in Table 8) were performed using the Modified
Intent-to-treat (MITT) analysis population; MITT analysis population includes all randomized and
transplanted subjects who received at least one dose of study medication. This population was used for
all efficacy analyses specified in the SAP. Analyses using the MITT analysis population grouped the
subjects according to the treatment arm to which they were randomized. Randomized subjects who
were never treated were excluded from all analyses. This is referred to as the treated and transplanted
subjects. Inthe 8/8 MUD cohort, all treated subjects received the treatment to which they were
randomized, therefore, efficacy from all subjects were analyzed and presented according to the
treatment group assignment. The primaryand key secondary analyses were to be repeated using the
per-protocol analysis population if more than 10% of subjects in any treatment arm met the criteria for
a relevant protocol deviation. All other efficacyanalyses were performed using the MITT analysis
population, unless otherwise specified.

Time to event analyses up to Day 180 include all events up toDay 225, which is the upper limit of the
Day 180 visit interval as defined in the SAP. Censoring for endpoints that include aGVHD was done at the
date of the Day 180 aGVHD assessment.

Safety: All safety presentations were based on the As Treated Analysis population and presented by
treatment arms. Nostatistical testing was done for treatment differences with respect to frequencies of
AEs or changes in clinical laboratorytests from baseline (last measurement prior to start of study
medication). The overall safetyanalyses were presented separately for the Day 180 Analysis period and
the post-transplantation, except otherwise stated.

For all reported AEs, SAEs, serious infections, infections and autoimmune disorders, frequency of
subjects experiencing events were presented and a by-subject listings of all AEs were generated.
Changesin clinical laboratory test results from baseline were summarized.

Exploratory Endpoints: The incidence of a positive immunogenicity response relative to baseline was
summarized for the abatacept and placebo treatment groups through Day 180. The number (and
percentage) of subjects with positive samples relative to baseline was summarized and provided by
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antibody specificity, and overall results.

Pharmacokinetic analyses were based on determinations of the serum concentrations of abatacept at
protocol-specified time points. Tabular presentation of PK variables and descriptive statistics including
geometric means and coefficients of variation for Cmin and Cmaxat Day-1, Day+5, Day+14, and Day
+28, by cohort (7/8 MMUD and 8/8 MUD).

FDA Assessment:
The FDA in general agrees with the Applicant’s description of the SAP and amendments.

FDA notes that the pre-specified analysis population was the MITT population as opposed to the ITT
population. According to the SAP, the MITT population included all randomized and transplanted
subjects who received at least one dose of study medication. Subjects who did not receive study
medication were excluded from the analyses. Based onthe Applicant’s data, 4 subjects who were
randomized but not treated nor transplanted were excluded from the MITT population.

Reviewer’scomment: Note that ICH E9 generally recommends the use of the ITT population the efficacy
analyses. ICH E9 notes that in some situations, it may be reasonable to eliminate from the set of all
randomized subjects any subject who took no trial medication, particularly when the decision of whether
to begin treatment could not be influenced by knowledge of the assigned treatment. Inthis case,
IM101311 was double-blind; note also that all endpoints were defined from the date of transplantation,
which is not defined for the subjects excluded in the MITT analysis.

According to protocol, interim analysis for efficacy was planned after the 100t subject enrolled in the
8/8 MUD cohort reached day 100 (50 subjects per group). Based on Bayesian power for detecting a 10%
decrease in the incidence of grade Ill-1VaGVHD rate and the corresponding Bayesiantype | error
probability, the planned stopping criteria for efficacy was P(B,jacebo > Otreat | data)> 0.8. At the time the
SAP was finalized, the interim analysis had occurred, and the study was continued to end of enroliment
and follow-up of subjects as specified in the protocol.

Of note, the primary endpoint specified in the BMSSAP was Grade I11/IV GFS up to Day 180 post-
transplantation. The date of transplantation was defined as the study Day 0 and was used to derive the
time to event variables for the efficacy analyses. The alpha level of 0.05 in this portion of Assessment
Aid provided by the Applicant was at the two-sided level of significance.

Protocol Amendments

The Applicant’s Description:

The original protocol for this study was dated 12-May-2012. As of the 06-Nov-2020 database lock, there
were a total of 17 global revisions (with 17 global amendments); there were no country specific
amendments. Key study level changes to Study IM101311 issued after the original protocol are provided
in the table below.

70
Version date: January 2020 (ALL NDA/ BLA reviews)

Disclaimer: In this document, the sections labeled as “The Applicant’s Position” are completed by the Applicant
and do not necessarily reflect the positions of the FDA.

Reference ID: 4904952



¢S6¥06Y ‘Al 9dualsjey

‘va4 ayi jo

suonisod ay3 193fa.4 Aj140ssa2au Jou op pup yupdiddy ay1 Aq paia|duiod 3.4p ,uonisod s,undijddy ayy,, s pajagp| sUOI3I3S Y3 ‘AUAWNIOP SIY] U] :4aWIDISIA

(smainaJ 14 /VaN 11v) 020Z A1bnunr :330p UOISI3A

L

‘sasAjeue wiialul pauue|d a3 S1euUjWI|S 0} PAPUSWIWIO0I DI 310343 Y3 pue ‘Apnis
2yl Suiddols asiape1ou pjnom Aayi ‘spuaiied Josagquinu ||BWS SIY} WOoJ) S} nsal

9y} 40 daA1Rdads 31Ul Jeyy Yoeqpaay papiroad JINSA YL 'sP3(gns ,01 pue ,,0Z dY}
JOuBW(|0JUD JaYye Jojpauue|d a1am1eyl sasAjeue Adedly)s wiualul 9yl pajeulwl|d
0€ 991IWWOo2 ApMSTTETOTIANI @Y1 “DINSA ,ApN1s 8yl wouy 3dIApe Uo paseg
‘sjulod

aw  [|e e passasse Ajajes pue s399[gns ;0 pue ‘4,0t ‘07 @Yl 1918 passasse
Adeaiyye yum ‘s193qns 4,0/ ‘w0t ‘0T ‘wOT 2Y1421J2 INJJ0 PINOM SISA|eUER Wil
1ey) 91e101p 01 pauljas uam (saullPping Suiddols JojsasAjeue |eo13sIels payul| pue)
sosAjeue wJ9lU19S9Y) ‘ZT0Z-290- T palep 1uswpuswe [020304d sy u| *(syuaned
GEpue‘pz ‘0T 1e Ayajes ‘syuaned 0/ pue ‘O ‘0z 1e Adedlyya)sauolss|iw [enadoe
juaned sawes ay3 40) pauue|d Jou a49m sasAjeue Adediyyo pue Ayajes ayi ‘|oooyoud
|euidiio ay1 uj:sauljaping Suiddols pue sisAjeue wiidjul pasinaJ 10} djeuolley
"(j020104d 2T 0Z-092Q-Z T pPaiep Juswpuawe

|0203104d 9Y3) $OT 03 (2 TOZ-ABIN-Z T pa1ep |000104d |eUISII0 BY3) 26 WOJS |eNnIdIe
paJsinbaJ ayy ura8ueyd e 01 3uipea| ‘suole|ndjed 9zis a|dwes 10} 7' 0 4040442 T adA|
B 035N Y3 pue 3z|Is 103}43 pa1dadxa uladueyd ay3 Jo uoieulquod ayl ‘(d3iLd)
weJ3o4d uonenjeaj Adesay] Jeoue) Ag pasiopua se ‘udisap ,z aseyd suiuaauos,

e Jo aoueidaode uiseasoul uo paseq ‘Apnis ayrJoj pasnioud T adA] ayy passye

ue|d sisAjeue
WLI91UI PSIADL SeM
0T 98ueyo ulew ay|

'saul|apind duiddols

€10¢-0°4-01
juswpuswe
|030104d

(g7gn)

|000104d PaSINaY

JUSW PUAWE |03030.4d SIYL ‘WJe ogade|d syl ul GHADE Al 9peJD JO S31ewIsa puesisAjeue

Ul sa8uey) Ul SspUaWAUILRJ JO}NSDJ By} alam [enidde uisadueyd ay] "a4ay WwilI93ul pasIAaU (11)
passnasip |enJd2e 01 sadueyd 3y} pue aseqelep dedg3y 9yl 03 dnow e duipn|dul pue QT 0} Z6 W0} €T0Z-Uer-10
‘lenosdde uayje Ajorelpawwi uoisinaa pauue|d euamuspuning ‘(suoneoljdde yues3 |enJooe paseaJdul 2102-29Q-¢T
Suipnput) seniAnoe UOEIUI-|020)04d B|dI} NW pajell|ide) (UonNlASulS, diey) ays (1) :249m 01 juswpuswe
0 1e Ajuopanoidde) |000304d panoisdde-gy|1s.1) DY :|enJdde paseaJtdul 1o} djeuoliey 0T sa3ueyd ulew ay | |020104d
z10z-das-z1
z10C-AeIN-TT
0 VN 6 VN  |02010.d [euiSlIQ
lenoaddy
juswpuaswy azIs uSisag Apnis gy1jo aleq
9yijoauwil e dJeuolley 9|dwes anss| jo aleq

ui saduey) Ad))

paziwopuey pauueld (ruswpuawy)
spalgns|elol juawndog

TTETOTNIApNIS 01 saduey) jana] Apnis Ad)| :63)qel

(3dadeleqe) VIDNIHO
[ovZ-S 8TTSZT V1g] uonenjea3 pue mainay Aseuldidsip-1IniA vig/van



¢S6¥06Y ‘Al 9dualsjey

‘va4 ayi jo

suonsod ay31 12324 Aj11pssadau jou op pup Jupdijddy ay1 Aq paiajdwiod a.up , uonisod s,updijddy ayy,, so pajaqo| SU0I1I3S Y1 QUSWNIOP SIY] U| :1Wipfasig

(smainaJ 14 /VaN 11v) 020Z A1bnunr :330p UOISI3A

L

9y1 01 8uiuiniaJ Joyajeuoned ayl ‘Apnis ayz jo sissylodAy |euiSiuo ayy 03 paudniad
sem sisayrodAy ay3 wawpuawe siyi u| :sisayrodAy gHAD paiepdn 1o} djeuoliey
‘AjBuipaodoe

9z|s 9|dwes ay3 paseaJoul 940249yl pue ‘wiodpuaAsewrud jeuidiio ayl

0} UJIN33J 01 PaPIR3P 333HWWOI ApnISTTETOTIAI @Y1 ‘YLINFID 2Y3 pue 3313w od
ApnN1s ay3 yum suoissnasip 3uio3uo uo paseq pue JNSQ WoJ) dIIAPE SY3 Uo paseg
‘9zis 9|dwes ay3 uiseasoul Ag (QHADE Al-IlI @peJdo) iodpua Asewtud jeuidlio

9y3 01 Sujuiniad JoAyljiqiseas 9yl SuluiwIa1ap Ul 9IIAPE |BI1ASIIRLS 3935 01 DINSA

'sisaylodAy
AHAD paiepdn (1)
pue |enJdoe
paseasoul (1) :949m

910¢-uef-60
ST0C-330-80
JusWpuawe
|09010.4
(9'A)

v6 9y1 AquollepuswWoda4 B UO PISEQ SEM SIY] (|enJdde paseaJdul 1o} djeuolley 08T so8ueydoulew ay]  |020304d PISIAY
‘[e1d3 Y3 4o Aujiqiseas ay3 yum 3uid|sy snyy ‘padueyoun
Ajje1uassa paulewauJ |elJl 9y} 019nJ22e 03 papaau spualied Jo Jaquinu 3yl ‘qHADE
Al-Il @peJo o1 sisayrodAy ayz SuiBueyd Aq ‘pue quiodpua |njSutuesw e g pjnom
sy 1eyy ‘suaned paydlew-y1H 8/8 PUe 8// 410q Ul GHADE Al-ll SOPeID JO SHis1J
Suijieraud ayy usAI3 1ey1papoap weal ayl “H1IANgID Yl pue aa11wwod Apnis
TTETOTIAI 34} YHM SUOISSNISIP J91je swed QHADE Al-|| 9PpedD O Al-[ll 9peJD Wwoly
julodpua ayyadueyd 03 uoisiap ay] :sisayrodAy gHAD jo 23ueyd 1oy ajeuoliey
"YLIAGID Y1 WOJ4 S|043U02 21401SIY paljdads
-94d 01paJsedwod sem eyl ‘wniedis 8// paziwopuel-uou ‘aleledas e pajeasd
991HWWOod ApnIS TTETOTIAI Y} “YLINGID Y3 YHm Suidjdom ‘siyy Jo asneaag ‘Apnis
931 Jo wue ogade|d syl 01psziwopuel ag p|nod Aayl JIANINIAN 8/ 40 siusididal
[lo4ud 03UOIBUIDUISIP B PASSa4dXa s103e313saAul ‘Ajjuelwoduod ‘spusned payolew sisayjodAy
-V1H 8/ L 10} pa1sixa4a3uo| ou astodinba ‘sny] uoissaiddnsounwiwi aAndunipe QHAD pasdueyd vT0Z-22Q-1T
1noyum Apood Auan pip siusined pasyolew-y1H 8// 18yl a8psjmouy Suisesloul (1) pueyioyods g// ¥102-3nV-60
2yl uaAI3 1eaud ool semdnou3ogade|d ayy 01 paziwopued 3uiaq JO 3SI4 Y3 1eys 9yl Jojwnieuls luswpuawe
palousuenisAydsuneau] s1alqns paydlew-yTH 8// 4041UsW||0JUd MO|S AJaA judwiea.) a1ededas |020104d
uipJe3aJd 9apiwwod Apnis syl pue ‘sueldisAyd Suiiesul wouydeqpass uo paseq pa31eaJd (1) :949Mm (oA
g€ SBM UOISIAISIY ] 310402 8/ / 93 10j winjel)s Juswies.) ajeledas 10) ajeuoljey SO0T sadueyoulew ay]  |020104d PISIADY
'uo1s933ns JINISA 9Yi MO||04 01 paa.Jde 993wwod Apnis ayL ¥T0Z-1dV-0T
lenoaddy
JusWpUdWY azis uSisaq Apnis gy]jo aieq
9yijoauwil e dJeuolley 9|dwes anss| jo aleq
ui saduey) Ad))
paziwopuey pauueld (ruswpuawy)
spalqng|elol juawndog

TTETOTNIApNIS 01 saduey) jana] Apnis Ad)| :63)qel

(3dadeleqe) VIDNIHO
[ovZ-S 8TTSZT V1g] uonenjea3 pue mainay Aseuldidsip-1IniA vig/van



¢S6¥06Y ‘Al 9dualsjey

"va4ayafo
suonsod ay31 12324 Aj11pssadau jou op pup Jupdijddy ay1 Aq paiajdwiod a.up , uonisod s,updijddy ayy,, so pajaqo| SU0I1I3S Y1 QUSWNIOP SIY] U| :1Wipfasig

(smainaJ 14 /VaN 11v) 020Z A1bnunr :330p UOISI3A
€L

“TTETOTINI Apnis ul sjuswpuawe [020304d Y3 Jo Asewwns s, 3uedlddy ayi yum saaade a4 ayl
1JUBWISSasSSY Va4

(4SO Aewilid TTETOTINI BY3 J0 T T XIpuaddy) 0201014 ApniS:924n0S

'sjutodpua Alepuodas ayl jo auo se 08T Aeg 01 dn 54D apn|daul 08T
0} pPapusWE SeM |00030.4d J03e313SaAU| Y} pUe ‘Y 4 9Y3 01 PaRIWgNns sem dvs Aeg o1dn gHADE

SINIG @Yl “utodpuaAdewiad paiypads-a.d ayyse 08T Aeq 03 dn 49 yum ‘Sujoduo 9J9AIS JODUIPIDUI LT0Z-NON-ST
pue papul|q |]13s SeM 1I0Y0d ANIAI 8/8 Y1 d|IyMm ‘d S Juapuadapul ue a3eaJd p|nod dAI1B|NWIND pUe S{5 /LTOZ-AON-90
SING 1ey1paaJde ya4 ayl "dn-moj||04 Jo SAep 08T O WNWIUIW e 13)4e S{9 SI HADE 2J9A3S Jo sjulodpua Judwpuawe

Jo uonuanaud Jojuonedipul ueyoddns oyjuiodpua ayrieyiraouepindpapiroud Aepuodas 0201044
Vvd4 9yl Va4 ayi 01 pajuasatd a1am Loyod anIAIN 8/ 9Yi Jo synsad ‘Sunnssw pappe sem (6'n)

981 aNI-34d £TOZ-IN-ST 9411V :s3ulodpud Alepuodas g jo uollippe 1oy sjeuoiiey 08T
APNIS TTETOTINI @Y1 404 9|q131jaul syuaied sawos
JapuaJ eyl syuasde Sujuonipuod jueidsue)-aad piepuels 01 AYAIISUDS SAISSIIXD
pue siaoued 2130|01eWsay-uou 0} uolsodsipald d1lPuad 1noge uoew ol
palepdn 19|ja. sadueysasayl ‘TTETOTIAI APNIS ul pa||04ua aq 03 siowny
p1jos Alepuodas 4o suonedl|dwod paje|aJue|dsueti oy sysid J1ayy sunoedwi

aSueyoulew ayl  |000101d pasiAay

INoyum ejwna| Suidojanap 03 syusned asodsipaJd jeyysauasd Jayio pue 9T0Z-INr-90
TYXAd ‘TVLVYD “TXNNY Ul SuoneInw suljw.as yym siusited pamojje Juswipuswe 9T0C-AeN-LT
Siy] ‘Juejdsuedy snogojoineolid e noyumue|dsuesidisauadol|e ue oy juswpuawe

siuaned THN pue gH el 01papap suepisAyd SuieaJy awos jeyy Jes|d sawedaq ‘e1491142 ANjIqid e 0203104
119snedaq apew semadueyd siy] “euayuo patepdn (THN) ewoydwAi s, uySpoH paiepdn sem (2'N)

91 -UON pue (QH) @seasip s,unjdpoH :euain AljiqiSi|a pajepdn 1oy ajeuolley 08T a3ueyosulew ay|  |020104d PaSIADY

‘Jutodpua siyy

Jojpajamod aq pinoys Apnis ays ‘9)qissod 41 ‘snyi pue quejdsueuy 4a14e Ayjeriow

1S0W 3y sasned eyl QHADE (249A3S) Al-[I| @peJD s1 ‘| njSulueaw Ajjeaiul)d aJe

sjuiodpua QHADE Al-Il 9peJD 3|1ym ‘Jeyl sem sisayrodAy paseq-aHADE Al-|Il 9peJD
lenoaddy

uswpuaw
juswpuaswy azIs uSisag Apnis gy1jo aleq
9yijoauwil e dJeuolley 9|dwes anss| jo aleq
ui saduey) Ad))

paziwopuey pauueld (ruswpuawy)
spalqng|elol juawndog

TTETOTNIApNIS 01 saduey) jana] Apnis Ad)| :63)qel

(3dadeleqe) VIDNIHO
[ovZ-S 8TTSZT V1g] uonenjea3 pue mainay Aseuldidsip-1IniA vig/van
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8.1.2Study Results fromIM101311
Compliance with Good Clinical Practices

The Applicant’s Position:
The laws and regulatory requirements of all countries that had sites participating in this study were

adhered to. This study was conducted in accordance with Good Clinical Practice (GCP), as defined by the
International Council for Harmonization and in accordance with the ethical principles underlying
European Union Directive 2001/20/EC and the United States Code of Federal Regulations, Title 21, Part
50 (21CFR50).

The protocol, amendments, and subject informed consent received appropriate approval by the
Institutional Review Board (IRB)/Independent Ethics Committee (IEC) prior to initiation of study at the
site.

This study was conducted in accordance with the ethical principles that have their origin in the
Declaration of Helsinki. The rights, safety, and well-being of the study subjects were the most important
consideration and prevailed over the interests of science and society.

CIBMTR site monitors (unblinded to study assignment) were contracted to perform routine site
monitoring visits at regular intervals according to the site monitoring plan (SMP) for the study. Study
monitors performed ongoing source data verification to confirm that data enteredinto the CRF by
authorizedsite personnel were accurate, complete, and verifiable from source documents; the safety
and rights of subjects were being protected; and the study was being conducted in accordance with the
currently approved protocol and any other study agreements, ICH GCP, and all applicable regulatory
requirements.

FDA Assessment:
We confirm the Applicant’s position.

Financial Disclosure

The Applicant’s Position:

Financial disclosure information was collected and reported for the Investigators (Primary Investigators
and Sub-investigators) participating in the IM101311 clinical study as recommended in the FDA
Guidance for Clinical Investigators, Industry, and FDA Staff: Financial Disclosure by Clinical Investigators.

FDA Assessment:
We confirm the Applicant’s position.

She has already
and has the potential to receive up to a

received $45,000 as her

total of $201,000. Of note,
IM101311 was already fully accrued and the primary endpoint of the trial had been reached.
Furthermore,- recused herself from the adjudication or review of all safety and efficacy

endpoints to avoid potential conflicts of interest.—
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Patient Disposition
Data:

Table 10: Disposition of Subjects in the 8/8 MUD Cohort-1M101311

Number of Subjects

Screening Period
Enrolled 146
Randomized 146

Abatacept 74

Placebo 72
Randomized, Treated With Study Medication, And Transplanted (A) 142

Abatacept 73

Placebo 69
Post-transplantation Period Abatacept Placebo Total

N=73 N =69 N=142

Number of Subjects Who Discontinued Treatment 14 (19.2) 18(26.1) 32(22.5)
Reasons for Discontinuation of Treatment

Relapse 12 (16.4) 15(21.7) 27 (19.0)

Refusal of Further Protocol Therapy by Patient/Parent/Guardian 0 1(1.4) 1(0.7)

Other 2(2.7) 2(2.9) 4(2.8)
Number of Subjects Completing Day 180 Visit 71(97.3) 63(91.3) 134 (94.4)
Number of Subjects Discontinued Study Priorto the Day 180 Visit 1(1.4) 6(8.7) 7(4.9)
Reasons for Discontinuation of StudyPrior To The Day 180 Visit

Death 1(1.4) 6(8.7) 7(4.9)
Number of Subjects Discontinued Study Post Day 180 Visit 9(12.3) 5(7.2) 14 (9.9)
Reasons for Discontinuation of Study Post Day 180 Visit

Death 9(12.3) 5(7.2) 14(9.9)

(A) MITT population

8/8 Cohort MITT Analysis Population includes all enrolled subjects in the 8/8 HLA-matched cohort randomized and
transplanted who took at least 1 dose of study medication

Source (ADaM dataset): Table S.2.1.2.1 (ADSL, Screening period); Table S.2.2.1.1 (ADSL, Post-transplantation
period)inthe IM101311 primary CSR

Table 11: Disposition of Subjects in the 7/8 MMUD Cohort-1M101311

Number of Subjects

Screening Period
Enrolled (A) 46
Enrolled, Treated With Study Medication, And Transplanted 44
Randomized But Not Treated With Study Medication (B) 1

Abatacept 0

Placebo 1
Randomized, Treated With Study Medication, And Transplanted 4

Abatacept 3

Placebo 1
Post-transplantation Period Abatacept (N =43)
Number of Subjects Who Discontinued Treatment 8(18.6)
Reasons for Discontinuation of Treatment

Relapse 4(9.3)

75

Version date: January 2020 (ALL NDA/ BLA reviews)

Disclaimer: In this document, the sections labeled as “The Applicant’s Position” are completed by the Applicant
and do not necessarily reflect the positions of the FDA.

Reference ID: 4904952



NDA/BLA Multi-disciplinary Review and Evaluation [BLA 125118 S-240]
ORENCIA (abatacept)

Table 11: Disposition of Subjects in the 7/8 MMUD Cohort-1M101311

Number of Subjects

Refusal of FurtherProtocol Therapyby Patient/Parent/Guardian 2(4.7)

Other 2(4.7)
Number of Subjects Completing Day 180 Visit 43(100.0)
Number of Subjects Discontinued Study Post Day 180 Visit 6(14.0)

Death 6(14.0)

(A) Subjects enrolled after amendment 4: all subjects were assignedto abatacept

(B) Assignment failures

study medication isincluded in the 7/8 HLA-Matched Cohort. Subject randomizedto placebo and treated with
study medication areincluded in the analysis with the CIBMTR cohort.

The 7/8 Cohort Treated Analysis Populationincludes all enrolled subjects in the 7/8 HLA-matched cohort who
receivedtransplant and took atleast 1 dose of Abatacept

Source (ADaM dataset): Table S.2.1.2.2 (ADSL, Screening Period); Table 5.2.2.1.2 (ADSL, Post-transplantation
period)inthe IM101311 primaryCSR.

The Applicant’s Position:

8/8 MUD Cohort MITT Analysis Population: There were 146 subjects enrolled in the 8/8 MUD cohort of
the study. Of those, 142 were treated: 73 with abatacept and 69 with placebo. Among the treated 8/8
MUD subjects, 14 (19.2%) subjects in the abatacept group and 18 (26.1%) in placebo group d|scont|nued
treatment (Table 10)
the IM101311 Primary CSR. The most frequent reason for dlscontlnuatlon in both groups was relapse of
the underlying malignancy.

7/8 MMUD Cohort Treated Analysis Population: |n the 7/8 MMUD cohort of Study IM101311, of the

46 subjects enrolled, 44 were treated with study medication and transplanted; 43 subjects were treated
with abatacept (including 3 prior to Amendment 04). One additional subject was randomized to placebo
group prior to Amendment 04 (Table 11) in the IM101311 Primary CSR. Among the treated subjects, 8
(18.6%) discontinued treatment; relapse of the underlying malignancy was the most frequent reason for
discontinuation.

FDA Assessment:

The FDA agrees with the Applicant’s summary of subject disposition. Discontinuation of treatment due
to relapse and death prior to the day 180 visit were numerically lower in the abatacept arm compared to
the placebo armin the 8/8 MUD Cohort MITT population. Relapse was the most common reason for
discontinuation of study treatment for both 8/8 MUD Cohort and 7/8 MMUD cohort.

The Applicant’s summary of subject disposition events was based on data with clinical database lock
date November 6, 2020. The first subject first visit date was on 4/15/2013 and the last subject last visit
wason 11/17/2018. The 8/8 MUD cohort and 7/8 MMUD cohort had the same enrollment period and
duration.

Protocol Violations/Deviations

The Applicant’s Position:

Relevant Protocol Deviations (RPDs) are Important Protocol Deviations (IPDs) that could affect the
interpretability of key study results, are programmable deviations from the clinical database and are
protocol-specific; they are predefined in the SAP (Section 7.2 of Appendix 1.11in the IM101311 primary

76
Version date: January 2020 (ALL NDA/ BLA reviews)

Disclaimer: In this document, the sections labeled as “The Applicant’s Position” are completed by the Applicant
and do not necessarily reflect the positions of the FDA.

Reference ID: 4904952



NDA/BLA Multi-disciplinary Review and Evaluation [BLA 125118 S-240]
ORENCIA (abatacept)

CSR).
No deviations met the criteria for relevant protocol deviations in this study.

FDA Assessment:
We agree with the Applicant’s assessment.

Table of Demographic Characteristics

Data:
Table 12: Demographic Characteristics: 8/8 MUD Cohort MITT Analysis Population-1M101311
Abatacept Placebo Total
N =73 N = 69 N = 142
“AGE (YEARS)
MEDIAN (Min, Max) 44.0 (6, 71) 40.0 (7, 74) 43.5 (6, 74)
AGE. GROUP
<= 21 (PEDIATRIC) 18 ( 24.7) 17 ( 24.6) 35 ( 24.6)
> 21 (ADULT) 55 ( 75.3) 52 (75.4) 107 ( 75.4)
GENDER
MALE 41 ( 56.2) 37 ( 53.0) 78 ( 54.9)
RACE
WHITE 63 ( 86.3) 61 ( 88.4) 124 ( 87.3)
BIACK OR AFRICAN AMERICAN 3 ( 4.1) 2 ( 2.9) 5 ( 3.5
AMERICAN INDIAN OR AIASKA NATIVE 1 ( 1.4) 0 1 ( 0.7)
ASTAN 4 ( 5.5 2 ( 2.9) 6 ( 4.2)
OTHER 1 ( 1.4) 2 ( 2.9) 3 ( 2.1)
UNKNOWN 1 ( 1.4) 2 (2.9 3 ( 2.1)
WEIGHT CATEGCORY
20 = 30 KG 3 ( 4.1) 3 ( 4.3) 6 ( 4.2)
> 30 - 40 KG 2 (2.7 2 ( 2.9 4 ( 2.8)
> 40 - 50 KG 2 (2.7 3 ( 4.3) 5 ( 3.9
> 50 KG 66 ( 90.4) ol ( 88.4) 127 ( 89.4)
GEOGRAPHIC REGICN
NORTH AVERICA 73 (100.0) 69 (100.0) 142 (100.0)

Source (ADaM dataset): Table S.3.1A.1.5S (ADSL) in the IM101311 PrimaryCSR.
Table 13: Demographic Characteristics-7/8 MMUD Cohort Treated Analysis Population -IM101311

Abatacept
N = 43
AGE. (YERRS)
MEDIAN (Min, Max) 38.0 (6, 76)
AGE. GROUP
<= 21 (PEDIATRIC) 18 ( 41.9)
> 21 (ADULT) 25 ( 58.1)
GENDER
MALE 27 ( 62.8)
RACE
WHITE 31 (72.1)
BIACK OR AFRICAN AVERICAN 7 (16.3)
AMERTCAN INDIAN OR AIASKA NATIVE 1 ( 2.3)
ASTIAN 2 ( 4.7)
OTHER 0
UNKNOWN 2 (4.7

Source (ADaM dataset): Table S.3.1A.2.1 (ADSL) in the IM101311 Primary CSR.

The Applicant’s Position:

Baseline demographic characteristics for subjects in the 8/8 MUD cohort were balanced between the
abatacept andthe placebo groups (Table 12). Baseline demographic characteristics for abatacept
treated subjects in the 7/8 MMUD cohort are presentedin Table 13.

FDA Assessment:
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The FDA agrees with the Applicant’s summary of demographic characteristics. The majority of
the study population in the 8/8 MUD cohort was white (142 subjects, 87%). The 7/8 MMUD
population was still majority white subjects (72%) but did have a higher proportion of African
Americans (16%) and Hispanic (16%) patients than the 8/8 MUD cohort, 3.5% and 4.2% for
African Americans and Hispanic patients, respectively.

On the randomized, 8/8 cohort, randomization was stratified by baseline age category (< 21
years vs > 21 years). Demographic characteristics of randomized patients had a few imbalances,
including the following (abatacept versus placebo): age 2 65 years 10% versus 17%, age = 18 to
< 65 years 71% versus 64%, and median weight 71.3 versus 76.7 kg.
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Table 15: IM101311 Baseline Disease Characteristics: 7/8 MMUD Cohort Treated Analysis Population-

IM101311
Abatacept
N = 43
PRE-TRANSPLANT CMV (PATIENT)
POSTTIVE 28 ( 65.1)
NEGATIVE 15 ( 34.9
PRE-TRANSPLANT CMV (DQNOR)
POSTTIVE 20 ( 46.5)
NEGATIVE 23 ( 53.5)
PRE-TRANSPLANT EBV (PATIENT)
POSITIVE 39 (90.7)
NEGATIVE 4 ( 9.3
PRE-TRANSPLANT EBV (DQNCR)
POSTTIVE 15 ( 34.9
NEGATIVE 6 (14.0)
INCONCLUSIVE 2 (4.7
NOT TESTED 20 ( 46.5)
TYPE CF MALIGNANCY AS COLIECTED IN CRF
ACUTE MYELOID LEUKEMIA (AML) 15 ( 34.9
MYEIODYSPIASTIC SYNCROME (MDS) 11 ( 25.6)
ACUTE LYMPHCRLASTIC LEUKEMIA (ALL) 8 (18.6)
ACUTE LFUKEMIA CF AMBIGUOUS LINEAGE 1 ( 2.3
(UNDIFFERENTIATED, BIPHENCIYPIC, OR BILINEAGE)
HOD&IN AND NON-HODGEKIN LYMPHOMA 1 ( 2.3
ACUTE LYVPHCRIATIC LYMPHOMA IN 2ND (R GREATER 1 ( 2.3
COMPLETE REMISSTON
CHRONIC MYEIOMONOCYTIC IEUKEMIA 1 ( 2.3
ATYPICAL (BCR-AEL NEGATIVE) CHRCNIC MYEILOGENOUS 0
LEUKEMIA
CHRONIC MYEIOGENOUS LEUKEMIA 4 ( 9.3
NOT REPCRTED 1 ( 2.3
GVHD PROPHYLAXIS
CYCIOSPCRINE 16 (37.2)
TACROLIMIS 27 ( 62.8)
PERFORMANCE SCORE (%)
90 - 100 30 ( 69.8)
< 90 12 (27.9
NOT REPCRTED 1 ( 2.3
TYPE CF GRAFT RECEIVED
BONE MARROW (BM) 21 ( 48.8)
CYTOKINE MOBRILIZED PERIPHERAL BIOOD (PBSC) 22 (51.2)

CYTCKINE MOBILIZED BONE MARROW (CMBM)
PERIPHERAL BLOOD
CONDITIONING REGIMEN

0
0
1
TBI AND CYCIOPHCSPHAMIDE 0
3
8

TBI AND CHEMOTHERAPY 11 ( 25.6)
BUSULFAN AND CYCLOPHOSPHAMITE 13 ( 30.2)
BUSULFAN AND FLUDARABINE (18.6)
MELPHATIAN AND FIUDARABINE 11 ( 25.6)

Source (ADaM dataset): Table S.3.2A.2.1(ADSL) in the IM101311 Primary CSR

The Applicant’s Position:

In the 8/8 MUD cohort, the most common type of malignancy among subjects was AML (36.6%). The
majority of subjects (84.5%) received tacrolimus for GVHD prophylaxis. The most commonly used
conditioning regimens were busulfan and cyclophosphamide (34.5%) and total body irradiation and
chemotherapy (32.4%); see Table 14.

In the 7/8 MMUD cohort, the most common type of malignancy among subjects was AML (34.9%). The
majority of subjects (62.8%) received tacrolimus for prophylaxis of aGVHD. The most commonly used
conditioning regimen was busulfan and cyclophosphamide (30.2%); see Table 15.
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FDA Assessment:

The FDA agrees with the Applicant’s summary of baseline disease characteristics and prior
therapies. They generally reflect the expected distribution of high-risk heme malignancies that
are indications for URD transplant in the US.

On the randomized, 8/8 cohort, disease characteristics of randomized patients had some
notable imbalances, as follows (listed as abatacept versus placebo): AML41% versus 32%,
CMML 1% versus 6%, CML 1% versus 7%, bone marrow graft 45% versus 38%, peripheral blood
graft 55% versus 62%, Bu Cy conditioning 38% versus 30%, Bu Flu 10% versus 3%, and TBI +
chemotherapy 27% versus 38%.

Treatment Compliance

The Applicant’s Position:

A total of 16 study drug (abatacept or placebo) infusions were missedin the 8/8 MUD Cohort of study
IM101311 (Appendix 4.2A.1 [ADaM dataset: ADEX]in IM101311 Primary CSR): 4 patients missed a total
of 6 infusions in the abatacept group, and 8 patients missed 10 infusions in the placebo group. In the 7/8
MMUD Cohort, 1 patient received only one of the 4 protocol-specified infusions after having
experienced an “allergic reaction” related to the first (Day 1) infusion; this patient’s last 3 doses were
the only ones documented as having been missed due to toxicity per se.

e Inthe 7/8 matched URD Cohort of study IM101311, of 43 abatacept treated patients, 1 developed
an “ALLERGIC REACTION” (not otherwise specified) to the initial (Day 1) infusion and did not
received the remaining 3 protocol-specified doses of abatacept. [Note: This patient was not formally
discontinued from assigned therapyin the database and does not appear as a discontinuation due
to an adverse event in data report. The remaining 42 patients all received the full (4-dose) course of
abatacept; thus, of 172 protocol-specified infusions of abatacept in this study Cohort, 169 (98.3%)
were administered.

e Inthe 8/8 matched URD Cohort, of 73 abatacept treated patients, 69 (94.5%) received all 4 infusions
of abatacept. The remaining 4 patients missed a total of 6 infusions (1 or 2 each); of them, each
received at least 2 of the 4 protocol-specified infusions. None of the 6 missed infusions were
attributedto a prospectively defined infusion-related reaction and none of the 4 patients were
discontinued from abatacept for this reason.

— Subject ®O \vho received the protocol-specified infusions of abatacept on Days 1, 5,
and 14, developed lower gastrointestinalaGVHD on Day 13 and did not receive the Day 28 dose.

— The remaining 3 patients missed doses on Days 5 and 14, 14 and 28, and 28; the reasons for
these missedinfusions were not provided.

— Overall, of (73 X 4) = 292 protocol-specified infusions of abatacept, 286 (97.9%) were
administered.

e Onthe basis of the above analysis, itis concluded that, overall, abatacept infusions were well
tolerated and that the small number of missedinfusions will not have any substantive impact on the
ability to assess the impact of abatacept, when added to a standard of care regimen for aGVHD
prophylaxis, on GVHD-related or other outcomes, or the interpretation of overall studyresults and
the conclusions drawn from them.
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4 abatacept-treatedAll subjects in both the abatacept and placebo groups received concomitant
medications, including methotrexate (100%) for aGVHD prophylaxis. In both groups, the most frequently
used other medications for aGVHD prophylaxis were the calcineurin inhibitors and corticosteroids (Table
S.4.16.2.1[ADaM dataset: ADCM]in1M101311 Primary CSR.

In the 7/8 MMUD cohort, 1 subject missed 3 doses(Appendix 4.2A.2.1[ADaM dataset: ADCM]in
IM101311 Primary CSR). Methotrexate (100%) and tacrolimus (74.4%) were the most frequently used
concomitant medications (Table S.4.16.2.2 [ADaM dataset: ADCM]inIM101311 Primary CSR).

FDA Assessment:

We agree with the Applicant’s assessment. Remarkably, most patients received all four planned doses of
abatacept on the abatacept treatment arms (69/73 (95%) of 8/8 abatacept-treated patients and 42/43
(98%) of 7/8 abatacept-treated patients received all4 of the intended doses of study drug). The few
reasons for not receiving all planned doses varied without a clear patternto suggest toxicity or
intolerance.

Efficacy Results — Primary Endpoint (Including Sensitivity Analyses)
Data:

Table 16: Primary Endpoint Efficacy Results -1M101311

8/8 MUD Cohort MITT Analysis 7/8 MMUD Cohort As Treated Analysis
Population Population
Abatacept Placebo Abatacept
Efficacy Parameters (N=73) (N=69) (N=43)

Primary Endpoint per BMS SAP?
Grade I11-IVaGVHD Free Survival (GFS)

Events, n (%) 10(13.7) 17 (24.6) 2(4.7)

Survival Rate® (95% Cl)

Day 100 0.92(0.83,0.96) 0.83(0.71,0.90) 0.98(0.85,1.00)

Day 180 0.89(0.79,0.94) 0.77(0.65, 0.85) 0.98(0.85,1.00)

HR® (95% Cl) 0.54(0.25,1.19); P=0.1223)¢ NA
Sensitivity analysis®

GFSrate up to Day 180 93.0% 80.0% 98%

HR® (95% Cl) 0.34(0.12,0.96); P-value = 0.0324¢ NA
Primary Endpoint per Abatacept Placebo Ab;t:t;esptg HISta\::;:_i?rrét)mIS
Investigator protocol (N=73) (N =69)

N=123

Grade I11-1VaGVHD Cumulative Incidence Rate

Day 100 Cumulative 0.07(0.03,0.15) 0.16(0.09,0.28) 0.00 (NA,NA) 0.31(0.23,0.39)

Incidence Rate (95%Cl)

HRf(95%Cl) 0.41(0.14,1.17) NA

2 7/8 MMUD Cohortanalysis was secondary endpoint per BMS SAP

b Based on Kaplan-Meier estimates

¢ Cox proportional hazards model stratified by age groupat randomization (< 21yearsversus > 21years) with
treatmentas the only covariate. Hazardratio is abatacept over placebo.

4 Log-rank test stratified by age group at randomization (< 21yearsvs> 21 years)

¢ Subjects were censoredat the time of relapse

f based on Day 180 Incidence Rate
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& Only 38 outof the 43 patientsin the 7/8 cohort had atleast one No-ATG matched control

Due to high censoring percentage, medianestimatorin both treatment groups may be misleading.

Source (ADaM dataset): Table S.5.1.1.S(ADSL[MITTFL = Y], ADTTE [PARAMCD = G34FS5180]); Table S.5.1B.1.S (ADSL
[MITTFL=Y], ADTTE [PARAMCD= G34FS51800r S34FS180]); TableS.5.1.4.S (ADTTE (G34FS180); Table S.5.1.2.1
(ADTTE[PARAMCD= CIGFS180], GFS 7/8 cohort); Table S.5.3.1B.S (ADTTE [PARAMCD = CIGFS180], unstratified
cumulative incidence) 8/8 cohort); Table S.5.3.2.4 (ADTTE, cumulative incidence 7/8 cohort matched control) in the
IM101311 PrimaryCSR.

Table 17: Comparison of Grade ll1/IVaGVHD Free Survival (GFS) During the Day 180 Analysis
Period:7/8 Cohort As Treated Analysis Populationversus Historic Controls -IM101311

Abatacept Historic Controls
Endpoints/NoATG n/N (%) n/N (%)
Grade III-IV GFS Event 10/38(26.3) 83/126 (65.9)
Day 100 Survival Rate? (95% Cl) 1.00 0.63(0.54,0.70)
Day 180 Survival Rate? (95% Cl) 1.00 0.55(0.46,0.63)
HR® (95% Cl) 0.26 (0.12, 0.58); P-value = 0.0004
Gr lI-1V GFS Event
GFS Event 16/38 (42.1%) 87/126 (69.0%)
Day 100 Survival Rate? (95% Cl) 0.61(0.43,0.74) 0.40(0.32,0.49)
Day 180 Survival Rate (95% Cl) 0.61(0.43,0.74) 0.33(0.25,0.42)
HR® (95% CI) 0.48(0.27,0.87); P-value = 0.0127¢
Overall Survival (OS)
OS (up to Day 180) 1/38(2.6%) 47/127 (37.0%)
0S (up to DBL) 10/38(26.3) 75/127 (59.1)
Day 100 Survival Rate? (95% Cl) 1.00 0.86(0.78,0.91)
Day 180 Survival Rate?® (95% Cl) 1.00 0.74(0.65,0.81)

HR® (95% Cl) (up to Day 180)
HR® (95% Cl) (up to Day DBL)

0.07 (<0.01,0.48); P-value = 0.0004¢
0.37(0.17,0.78); P-value = 0.0070¢

2 Based on Kaplan-Meier estimates

b Cox proportionalhazards model stratified by matched-pairs with treatment as the only covariate. Hazardratio is
Abataceptover historiccontrol

¢ Log-Rank test stratified by matched-pairs.

For GFS, n = Number of subjects with GFS event (Grade llI/IVaGVHD or death), N = Total number of subjects in the
Treatment Group.

Due to high censoring percentage, medianestimatorin Abatacept group may be misleading

For OS, n=Number of subjects who have died, N = Total number of subjects in the Treatment Group

Source (ADaM dataset): Table S.5.7.2.4 (ADTTE [PARAMCD=G34FS180]), Grade lll-IV GFS); Table S.5.4.2.4 (ADTTE
[PARAMCD=G24FS180]), Grade ll-IV GFS); Table S.5.5.2.2.4 (ADTTE [PARAMCD=0S180]) OS upto Day 180); Table
S.5.5.2.1.4 (ADTTE [PARAMCD=0S]; OS up to DBL) in the IM101311 primary CSR
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Figure 9: Kaplan-Meier Plot of Grade llI-IV GFS up to Day 180 Visit: 8/8 MUD Cohort MITT Analysis
Population-1M101311

Symbolsrepresent censored observation.

Due to high censoring percentage, medianestimatorin both treatment groups may be misleading.

NE: Not Estimable.

Source (ADaM dataset): Figure S.5.1.1.S (ADSL [MITTFL = Y], ADTTE [PARAMCD = G34FS180]) in the IM101311
primary CSR

The Applicant’s Position:

The IM101311 clinical trial was designed to examine the impact of abatacept+SOC therapyon the
incidence of aGVHD in recipients of HSCTs from 8/8 MUD. In the MITT analysis population of the 8/8
MUD cohort, treatment with abatacept was associated with a higher rate severe aGVHD-free survival
(GFS) up to Day 180 post-transplantation, when compared with that of placebo group (Table 16 and
Figure 9), although the treatment difference was not statistically significant at the 0.05 level (89% vs.
77%; HR:0.54 [95% Cl:0.25, 1.19]; P-value = 0.1223). Consistent with the primary analysis, in the pre-
specified sensitivity analysis wherein subjects were censored at the time of relapse, the rate of severe
GFS up to Day 180 was numerically higher in the abatacept group compared with the placebo group
(93% vs. 80.0%; HR: 0.34 [95% CI:0.12, 0.96]; P-value = 0.0324).

The pre-specified endpoint of the ISR protocol was defined as the cumulative incidence of severe (Gr I11-
IV) aGVHD upto 100 days post-transplant (which differed from that specifiedin the BMSSAP). Day 180
severe GFS was a key secondary endpoint. In the 8/8 MUD cohort, addition of abatacept resultedin a
decreasein severe aGVHD rate at Day 100 from 16% in placebo to 7% in subjects receiving abatacept.

In the As Treated Analysis Population of the 7/8 cohort, the addition of abatacepttoa CNI and MTX-
based prophylactic regimen significantlyimproved GFS comparedto matched controls (Table 17).

FDA Assessment:

FDA adjudicated the GFS results toensure that the time-to-event analyses were traceable to the reports
of clinical events. FDA found that the grading of aGVHD events from reported organ system stages were
inline with the FDA calculated grading conducted per the Blood and Marrow Transplant Clinical Trials
Network Manual of Procedures (version 2, 2005) using NIH consensus criteria. It is important to note
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that use of other grading systems would give slightly different results for grade. However, most of this
difference would be in the calling of grade lll versus Grade IV and would not have affected the endpoints
as currently grouped (i.e. moderate-severe Grade Il-IV and severe Grade I11/1V).

The FDA did not agree with derivation of event timing for these endpoints. Per the SAP, the primary GFS
endpoint was prespecified as the time from transplant until first date of documented severe (Gr I11/1V)
aGVHD or death due to any cause up to day 180 post-transplant. It was similarly defined for moderate to
severe (Gr I1/1V) GFS endpoints. The censoring scheme for these endpoints states that the date of
documented severe or moderate-severe aGVHD is the event day for the gradelll/IV or grade Il/IV
endpoints, respectively. However, FDA found disagreement with this timing in more than half of the
events. FDA discovered that this was due to the algorithm used to calculate these dates with
discrepancies caused by three main issues, as follows:

1. The day thatan event was called was when any GVHD that was not grade 1 and resolved first
occurred. For example, if a patient had grade IlaGVHD onday 50 and was found on day 100 to
have grade Il aGVHD, the algorithm gave the day 50 as the event day for the grade Il1/IV
endpoint, not day 100 when the severity was actually noted to be gradelll.

2. Some events were defined as starting when a patient recalled the onset of symptoms, as
opposed towhen the event was first documented.

3. The co-occurrence of chronic GVHD at the same time as aGVHD, also known as overlap
syndrome, was not counted towards aGVHD events. The Applicant’s initial analysis treated these
overlap cases as non-events for aGVHD endpoints despite patients having cases where the acute
component was of moderate or severe grade. The Applicant’s SAP noted that overlap syndrome
would be captured but did not specify how it would be incorporated or censored for aGVHD
events. Events of chronic GVHD occurrence, without any component of aGHVD, were not
counted for aGVHD events, which FDA agrees with. However, FDA took issue with not counting
the moderate or severe aGVHD component of an overlap syndrome case solely because it
contained some features of chronic GVHD. FDA considered the occurrence of the moderate or
severe aGVHD tobe the more clinically important feature of such overlap cases. Therefore, FDA
counted grade |-V aGVHD that occurred as part of an overlap syndrome toward their respective
aGVHD endpoints.

FDA noted these findings to the Applicant so that they could adjust their algorithm and rerun their
analyses. While the absolute values changed, the same overall conclusions were reached.

The updated Grade I11-1V GFS rates up to Day 180 for the 8/8 cohort were 87% (95% Cl: 77%, 93%) in
abataceptarmand 75% (95% Cl: 63%, 84%) in placebo arm, respectively. The updated HR was 0.55 (95%
Cl:0.26, 1.18) and a two-sided stratified log-rank p-value of 0.1215.
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The primary efficacy endpoint for comparison of abatacept group with placebo group was Grade IlI-1V
acute GVHD free survival (GFS) up to Day 180 stratified by age group at randomization on the MITT
population of the 8/8 MUD cohort. The study did not meet its primary objective to show superiority of
abatacept group compared to placebo group. The estimated HR was 0.55 (95% Cl: 0.26, 1.18)and a two-
sided stratified log-rank p-value of 0.1215. The result was not statistically significant when compared to
the 0.05 significance level.

According to the BMSSAP, the following sensitivity analyses for thethe primary endpoint were planned
and the numerical results can be reproduced by the statistical reviewer. Note that the analyses
presented below were conducted on the original dataset prior to the adjudication process.

According to the BMSSAP, the following sensitivity analyses for the primary endpoint were planned and
the numerical results can be reproduced by the statistical reviewer. Note that the analyses presented
below were conducted on the original dataset prior to the adjudication process.

1. GFSusing unstratified multivariate Cox regression model to estimate the treatment effect with
adjustment for the baseline prognostic factors, i.e., gender, age group, ethnicity, disease status,
type of transplant received (BM, PBSC, CMBM), Conditioning regimen (TBI, BUS + CYC, MELF +
FLUD, BUS +FLUD), Malignancy (ALL, AML, MDS, Other) and GVHD prophylaxis at transplant
(tacrolimus, cyclosporine). The results are presentedin Table 18.

Table 18: Sensitivity Analysis of Grade Ill-IV GFS at Day 180 in the 8/8 cohort ofIM101311 -
Unstratified Multivariate Cox Regression Model Adjusted for Baseline Prognostic Factors

HR (95% Cl)

Treatment [Abatacept vs Placebo (Ref)] 0.46(0.19, 1.13)
Gender [Malevs Female (Ref)] 0.61(0.25, 1.49)
Agegroup [> 21 years vs <21 yrs (Ref)] 1.49(0.37, 6.01)
Ethnicity [not Hispanic vs Hispanic (Ref)] 0.41(0.04, 3.92)
Disease status
Intermediate vs Early 0.80(0.24, 2.68)
Advanced vs Early 5.95(1.05, 33.76)
Complete Metabolic Response vs Early NA
Any Disease Status with the Exception of NA

Complete Metabolic Response vs Early
Type of transplant received

CMBM vs BM NA

PBSC vs BM 0.90(0.31, 2.61)
Conditioning regimen

BUS + CYCvs TBI 1.78(0.36, 8.92)

MELF + FLUD vs TBI 1.15(0.28, 4.77)

BUS + FLUD vs TBI 4.36(0.65, 29.40)
Malignancy

AML vs ALL 0.30(0.07, 1.25)

MDS vs ALL 0.08(0.01, 0.75)
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Other vs ALL 0.22(0.03, 1.39)
GVHD prophylaxis at transplant [Cyclosporine vs 0.82(0.20, 3.42)
Tacrolimus (Ref)]

Source: Generated by statistical reviewer usingthe adtte.xpt dataset.

2. The primary efficacy analysis was repeated using an unstratified Cox regression model on the
MITT population. The estimated HR was of 0.54 (95% Cl: 0.25, 1.20).

3. The primary efficacy analysis repeated using stratified Cox regression model on Per-protocol
(PP) population. The PP population was defined as MITT population which excludes the subjects
with relevant protocol deviations. Based on the analysis data, the MITT population and PP
population were identical so the analysis results from these two populations were the same.

4. The primary efficacy analysis was repeated with censoring for relapse. Subjects were censored
at the time of relapse which was consideredto trigger a start of change in medication. The
censoring for relapse further reduced the number of GFS events such that 92% subjects were
censoredin abatacept groupand 81% subjects were censored in placebo group. The estimated
HR was of 0.34(95% Cl:0.12, 0.96).

Per ICH E9 guideline, the FDA conducted ITT analysis as sensitivity analysis for 8/8 cohort. According to
study procedure, subject was randomized before having transplantationandthe study day 0 was
defined as the date of transplantation. However, there were 4 subjects that were randomized but did
not receive following transplantationandtherefore were removed from primaryanalysis (MITT
population). These subjects were included in the ITT analysis. One subject was randomized to abatacept
armand the other 3 were randomized to placebo arm. These 4 subjects did not report any Gr I1I-V GFS
event, Gr |-V GFS event or death within 180 days after randomizationand therefore were censored at
Day225. Inthe ITT analysis, the time to event was calculated starting from randomization date
comparing to the MITT analysis which the time to event was calculated from transplantation date. The
Grade lll-IV GFS rates up to Day 180 post transplantation based on ITT population were 89% (95% Cl =
79%, 94%) in abataceptarmand 78% (95% Cl = 66%, 86%) in placebo arm with HR 0.55(95% Cl =0.25,
1.22). The Grade lI-1V GFS rates up to Day 180 post transplantation based on ITT population were 51%
(95% Cl=0.39%, 62%) in abataceptarmand 36% (95% Cl = 25%, 47%) in placebo arm with HR 0.58 (95%
Cl=0.37,0.90). The OS up to Day 180 post transplantationbasedon ITT population were 97% (95% Cl =
0.90%, 99%) in abatacept armand 84% (95% Cl = 74%, 91%) in placebo arm with HR 0.33 (95% Cl=0.12,
0.94).

Reviewer’scomment: Analyses using the ITT population yield similar results to the MITT population in the
8/8 cohort.

The cumulative incidence of severe (Gr I11-1V)aGVHD up to 100 days post-transplant, defined as the
primary endpoint in the ISR protocol was evaluated as an exploratory analysis. The cumulative incidence
of severe aGVHD upto 100 days was assessed using competing risk analysis in which non-aGVHD related
death and relapse prior to day 100 without grade 3-4 aGVHD were considered competing risks. The
analysis was conducted using Fine and Gray model stratified by age group at randomization. The Day
100 cumulative incident rates for abatacept and placebo were 0.07 (95% Cl: 0.03,0.15) and 0.16 (95%
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Cl:0.09, 0.28), respectively. The estimated HR based on Day 180 incidence rate was of 0.41(95% Cl:
0.14,1.17).

The FDA does not agree with the Applicant’s statement about the analysis results for the 7/8 MMUD
cohort. Insupport of a 6/28/2019 meeting with FDA, the Applicant proposed a "historic control" for the
7/8 cohort based on subjects selected from the CIBMTR database. The FDA informed the Applicant that
this analysis was not appropriate. First, FDA had concern with the overall adequacy of the matched
cohort and the lack of details on the statistical methods. Imbalancesinthe demographic characteristics
and baseline disease characteristics were observed and FDA had concern that the confounding effects
from both observed imbalances and other unobserved factors could cause substantial bias. Second, FDA
had concern with lack of pre-specification of the analysis, the selection of prognostic factors that might
not be the most significant to impact on the primary endpoint, the observed imbalances between study
subjects and controls in patient and transplant characteristic, and the lack of granularityin the GVHD
datain the CIBMTR database. Lastly, FDA indicated that the lack of positive outcome in the randomized
8/8 cohort detracted from the plausibility of the results of the 7/8 cohort. Therefore, all analysis results
for the 7/8 MMUD cohort vs. the “historic control” should be considered exploratory. In addition, the
Applicant did not submit the historic control data (comparator) for the 7/8 MMUD cohort to FDA; thus,
the results in Table 17 cannot be reproduced by FDA.

Data Quality and Integrity

The Applicant’s Position:

Data review and quality control checks were implemented by the IM101311 Study Committee and
consisted of site monitoring visits guided by the SMP to review source documents against the eCRFand
data validation checks of the eCRF. Any issues or findings were followed up for resolution. Data was
declared complete and accurate upon completion of monitoring and query resolution and completion of
internal QC of subsets of data conducted by the Sponsor. When the database was declared complete
and accurate for the study data through Day +365 post-transplant, the database throughthe Day+365
time point was locked.

FDA Assessment:

FDA agrees withthe data quality and integrity assessment. Moreover, the ongoing COVID-19 pandemic
did not affect the result of the trial because the last transplanted patient reached the day 365 milestone
in November of 2018, a full year prior to the first reported cases of COVID-19.

Efficacy Results — Secondary and other relevant endpoints

Data:
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Table 19: Efficacy of Abatacept and Placebo: 8/8 MUD Cohort MITT Analysis Population-1M101311

8/8 MUD Cohort MITT Analysis Population

Abatacept Placebo
Efficacy Parameters (N=73) (N =69)
Gr 111-1V Severe aGVHD - Cumulative Incidence Rate
Cumulative Incidence Rate (95% Cl)
Day 180 (£ 21 years of age) 0.05(0.02,0.15) 0.12(0.04,0.36)
Day 180 (> 21 yearsof age) 0.07(0.03,0.18) 0.17(0.10,0.30)
HR (95% Cl) 0.41(0.14, 1.16); P-value = 0.0942
Gr 11-1V aGVHD-Free Survival (GFS)
Events, n (%) 36(49.3) 47 (68.1)
Day 180 Survival Rate (95% Cl) 0.50(0.38,0.61) 0.33(0.22,0.44)
HR< (95% Cl) 0.55 (0.36,0.86); P-value = 0.0069¢
Overall Survival (OS)
Deaths, n (%) (Up to Day 180) 5(6.8) 13(18.8)
HR< (95% Cl) 0.33(0.12,0.93); P-value = 0.0281¢
Deaths, n (%) (up to last contact prior to DBL) 24(32.9) 29(42.0)
Day 180 Survival Rate (95% Cl) 0.97(0.89,0.99) 0.84(0.73,0.91)
Day 365 Survival Rate (95% Cl) 0.84(0.73,0.90) 0.77 (0.65,0.85)
Disease-Free Survival (DFS)
Relapse or Death, n (%) 10(13.7) 19(27.5)
HR (95% CI)< 0.46 (0.21,0.99); P-value=0.0408¢
Day 180 Survival Rate (95% Cl) 0.88(0.78,0.93) 0.77 (0.65,0.85)
Transplant Related Mortality (TRM)
Day 180 Cumulative Incidence Rate (95% Cl) 0.01 (<0.01,0.06) 0.10(0.05,0.22)
HR (95% Cl)? 0.11(0.01,0.87); P-value = 0.0359°
ChronicGVHD
Day 180 Cumulative Incidence Rate (95% Cl) 0.14(0.09,0.23) 0.15(0.10,0.24)

2 Wald confidenceinterval and P-value are presented

b Based on Kaplan-Meier estimates

¢ Cox proportional hazards model stratified by age groupat randomization (<=21years versus > 21 years) with
treatmentas the only covariate. Hazardratio is abatacept overplacebo.

4 Log-Rank teststratified by age group atrandomization (<=21years versus > 21 years).

Source (ADaM dataset): Table S.5.1.2.1(ADTTE(G34FS180)); Table S.5.3.1.S (ADTTE [PARAMCD = CIGFS180],
cumulative incidence), Table S.5.4.1.S (ADTTE [PARAMCD = G24F5180], moderate-severe GFS), Table $.5.5.1.1.S
(ADTTE[PARAMCD= 0S180], OS up to Day 180), Table S.5.5.1.S (ADTTE [PARAMCD= OS], OS up to DBL), Table
S.5.9.1.1.S (ADTTE [PARAMCD = DFS180], DFS), TableS.5.10.1.1.S (ADTTE [PARAMCD = TRM180], TRM);

Table $.5.14.1.1.S (ADTTE [PARAMCD=CGVHD180], chronicGVHD) in the IM101311 Primary CSR

Table 20: Efficacy of Abatacept: 7/8 MMUD Cohort Treated Analysis Population -1M101311

Efficacy Parameters Abatacept (N =43)
Gr 111-1V aGVHD-Free Survival (GFS)
Events, n (%) 2(4.7)
Day 180 Survival Rate® (95% Cl) 0.98(0.85,1.00)
Gr 111-1V Severe aGVHD - Cumulative Incidence Rate
Day 180 Cumulative Incidence Rate (95% Cl)® 0.02(<0.01,0.11)
Gr 11-1V aGVHD-Free Survival (GFS)
Events, n (%) 19(44.2)
Day 180 Survival Rate?(95% Cl) 0.58(0.42,0.71)
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Efficacy Parameters Abatacept (N =43)
Overall Survival (OS) (up to last contact prior to DBL)
Deaths, n (%) (up to Day 180 visit) 2(4.7)
Deaths, n (%) (up to last contact prior to DBL) 12(27.9)
Day 180 Survival Rate®(95%Cl) 0.98(0.85,1.00)
Day 365 Survival Rate? (95% Cl) 0.88(0.74,0.95)
Disease-Free Survival (DFS)
Relapse or Death, n (%) 5(11.6)
Day 180 Survival Rate® (95% Cl) 0.91(0.77,0.96)
Transplant Related Mortality (TRM)
Day 180 Cumulative Incidence Rate (95% Cl)® 0.02 (<0.01,0.11)
ChronicGVHD
Day 180 Cumulative Incidence Rate (95% Cl) 0.21(0.10,0.35)

2 Based on Kaplan-Meier estimates

b Cumulative incidence estimates based on unstratified Gray's model

Source (ADaM dataset): Table S.5.1.2.1 (ADTTE [PARAMCD= CIGFS180], cumulativeincidence), Table S.5.4.2.1
(ADTTE [PARAMCD= G24FS180], moderate-severe GFS), TableS.5.5.2.2.1 (ADTTE [PARAMCD = 05180], OS up to
Day 180), Table S.5.5.2.1.1 (ADTTE [PARAMCD = OS], OS up to DBL), TableS.5.9.2.2.1 (ADTTE [PARAMCD=
DFS180], DFS), Table S.5.10.2.2.1 (ADTTE [PARAMCD=TRM180], TRM), Table S.5.14.2.2.1 (ADTTE
[PARAMCD=CGVHD180], Chronic GVHD) in the IM101311 Primary CSR

The Applicant’s Position:

Other efficacy outcomes, including cumulative incidence rates of severe aGVHD, rates of moderate to

severe GFS, OS, DFS, and TRM, were consistent with the primary endpoint, showing a benefit of

abatacept comparedto placebo. Except the severe GFS rate and incidence rate of severe aGVHD

endpoints, all other endpoints had p values less than 0.05.

In 8/8 MUD cohort MITT subjects (Table 19):

e The cumulative incidence of severe aGVHD up to Day 180 (stratified by age group at randomization)
was numerically lower for the abatacept arm compared with the placebo arm: <21 years: 5% vs.
12%; > 21 years: 7% vs. 17%; HR: 0.41(95% Cl:0.14, 1.16); P-value = 0.0942.

e The abatacept group had a numerically higher moderate to severe (Gr I1-1V) GFS rate at Day 180
compared with the placebo group (50% vs 33%; HR: 0.55[95% Cl: 0.36, 0.86]; P-value = 0.0069).

e The OS HR favored abatacept compared with placebo (up to Day 180 visit); HR = 0.33(95% Cl:0.12,
0.93), stratified log-rank test P-value = 0.0281. The OS rates were numerically higher for abatacept
compared with placebo at 180 days (97% vs 84%) and at 365 days (84% vs 77%).

e The abatacept group had numerically improved efficacy in other secondary efficacy endpoints
including such as DFS rate (88% vs. 77%), TRM (1% vs. 10%).

e There was no benefit in reduction of cGVHD in the abatacept group up to Day 180 visit.

In the 7/8 MMUD cohort Treated Analysis Population (Table 20):

e The severe (Gr IlI-IV) GFSrate up to Day 180 was 98% (95% Cl: 85.0, 100.0).

e The cumulative incidence of severe (Gr I11-1V) aGVHD up to Day 180 was 2% (95% Cl: < 1.0, 11.0).

e The moderate-severe (Grll-IV) GFS rate up to Day 180 was 58% (95% Cl: 42, 71).

e The OSrateat Day180 and Day 365 was 98% (95% Cl: 85, 100) and 88% (95% Cl: 74, 95),
respectively.

e The DFSrateatDay 180 was 91% (95% Cl: 77, 96).

e The rate of cumulative incidence of TRM at Day 180 was 2% (95% Cl: <1, 11).
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e The rate of cumulative incidence of GVHD at Day 180 was 21%.

FDA Assessment:

The numerical results in Table 19 and Table 20 can be reproduced by the statistical reviewer.

According to BMSSAP, the key secondary endpoint was cumulative incidence of severe aGVHD upto
Day 180 post transplantation. The hierarchical testing approach was pre-specified to adjust for
multiplicity. The goal was to maintain the overall type | error rate at 5% for the study. However, since
the primary endpoint was not met, the key secondary endpoint could not be formally tested. Therefore,
the p-value for the key secondary endpoint was nominal.

In addition, the secondary endpoint OS was not included in the statistical testing strategy. The OS
endpoint was considered exploratoryand corresponding p-value was nominal. Similarly, all other
secondary endpoints are considered exploratory without alpha allocation.

The Grade lI-1V GFS results for the 8/8 cohort were updated based on FDA clinical adjudication. The
updated Grade Il-IV GFS rate up to Day 180 was 32% (95% Cl:21%, 43%) in placebo arm and the resultin
abatacept arm remained the same. The updated HR was 0.54 (95% Cl: 0.35, 0.83).

The results for the 7/8 abatacept single arm cohort were also updated based on FDA clinical
adjudication. The Grade lll-IV GFS and Grade |I-1V GFS were updated to 95% (95% Cl: 83%, 99%) and
53% (95% Cl: 38%, 67%), respectively.

Dose/Dose Response
The Applicant’s Position:
E-R analyses support the IM101311 clinical efficacy results. See Section 6.3 for details.

FDA Assessment:
See section 6.3 for FDA discussion.

Durability of Response

The Applicant’s Position:

Not applicable. The prophylaxis regimenstudied, i.e., 4-dose of abatacept on Days -1, 5, 14 and 28 is
designedto reduce acute GVHD incidence rate up to 180 days post-transplant.

FDA Assessment:

FDA agrees.

Persistence of Effect

The Applicant’s Position:

The persistence of efficacy of abatacept in preventing severe aGVHD over the study period is supported
by the clinically meaningful effects of treatment on GFS that were observed through Day 180 in the
pivotal Study IM101311, and OS through Day 180 in Study IM101841. Inthe IM101311 study, the 4-dose
abatacept addedto SOC CNI+MTX prophylaxis regimen, was associated with a significantly improved
rate of moderate (Gr I1-1V) GFS through Day 180 post-transplant in both the 7/8 MMUD and 8/8 MUD
cohorts, significantlyimproved severe (Gr I11-1V) GFSthrough Day 180 in the 7/8 MMUD cohort, and a
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numerically higher rate of severe GFS in the 8/8 MUD cohort. Furthermore, in the IM10311 study, the
4-dose abatacept+CNI+MTX prophylaxis regimenimproved OS through Day 180 in both the 7/8 MMUD
and 8/8 MUD cohort. See Table 17, Table 19, and Table 20.

FDA Assessment:
The FDA does not agree with the Applicant’s assessment regarding persistence of effect.

The primary efficacy endpoint GFS in pivotal Study IM101311 did not demonstrate superiority of the
abatacept group compared to the placebo group in the 8/8 MUD cohort. Based on the pre-specified
multiplicity control approach, the key secondary endpoint severe (Gr I11-1V) GFS through Day 180 could
not be formally tested. Furthermore, there was no randomized comparator arm for the 7/8 cohort to
make the claim that outcomes were improved on the 7/8 cohort.

Efficacy Results —Secondary or exploratory COA (PRO) endpoints
The Applicant’s Position:
Not applicable.

FDA Assessment:

FDA agrees.

Additional Analyses Conducted on the Individual Trial
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The Applicant’s Position:

In subgroup analyses for subjects in the 8/8 MUD cohort, all of the HRs for Grade I11/I1V and Grade I1/IV
GFS, as well as OS HRs favored abatacept vs placebo (HR < 1, although the majority of Cl included 1),
with the exception of AML (Figure 10, Figure 11, and Figure 12).

FDA Assessment:

All subgroup analyses were considered exploratory. However, the numerical improvementin
the GFSand OS endpoints at day 180 appearedto be consistent across various demographic
and disease/transplantation characteristic subsets. The one exception was AML for the Grade
[1I-IV GFS endpoint (HR 1.28; 95% Cl 0.31, 5.35). HRs were < 1 for the AML subgroup for both
Grade II-IV GFSand OS.

8.1.3 Supportive Study-IM101841
Study IM101841 was designed after the IM101311 clinical trial resultedin promising clinical outcomes
for abatacept+SOC GVHD prophylaxis in 7/8 MMUD subjects and it was agreed that it was unethical to
conduct a second RCT in the 7/8 population. With IM101311 clinical data suggesting abataceptasa
potential addition to SOC GVHD prophylaxis treatment, Study IM101841 was developed as an
epidemiological study to examine outcomes of abatacept+SOC GVHD prophylaxis using the CIBMTR
database, andto provide supportive evidence for the effectiveness of this treatment in7/8 MMUD HSCT
recipients.

Trial Design
The study designis provided in Table 21.

Table 21: Approximate Number of Eligible Subjects by Treatment Group (Planned)-1M101841

Abatacept+ Abatacept+CsA
Abatacept Abatacept+CNI+MTX without ATG tacrolimus+ MTX + MTX + without
Groups® without ATG ATG
~50 ~30 ~20
Comparator CNI+MTX without ATG  CNI+MTX with ATG  PT-Cy Tacrolimus + CsA + MTX
. without ATG MTX without ATG without ATG
Groups:  ~q59 ~150 ~150 ~141 ~9

3The abataceptgroupsinclude, butare notrestricted to, patients who participatedin the ABA2 trial (IM101311)
Source: Table 4.1.1-1 of Appendix 1.1 of the IM101841 CSR

The Applicant’s Description:

Trial Design and treatment arms: Retrospective cohort study evaluating subjects who received
abatacept in addition to SOC aGVHD prophylaxis, compared to subjects receiving SOC aGVHD
prophylaxis, using data routinely collected into the CIBMTR database. The primary objective cohort
included the following treatments:

e Abatacept+CNI+MTXwithout ATG or

e CNI+MTXwithout ATG

In the study IM101841 CIBMTR study, there were not specific requirements for dose and schedule of
drug exposure.
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Study population: Subjects were atleast 6 years old and had a BM or PB stem cell donor who was
HLA-matchedat 7/8 (A, B, C, DRB1) loci. A propensity score was developed to address possible
confounding based on established key prognostic factors for this population.

Selection of Study Population: Patientsin the CIBMTR database, whoreceived a first allogenic
transplantin the US and fit the inclusion and exclusion criteria, served as the control (non-abatacept-
treated) population for this study.

The CIBMTR holds the contract for the Stem Cell Therapeutic Outcomes Database, awarded by the
Health Resources and Services Administration of the US Department of Healthand Human Services. As
the contract holder, the CIBMTR is charged with collecting data on all allogeneic (related and unrelated)
HCTs performedin the US. All US transplant centers are required to report data to the CIBMTR;
participation of non-US centers is voluntary.

The CIBMTR collects data for approximately 23,000 new transplants annuallyin the US as well as a
continually increasing volume of follow-up data on previously reported recipients and donors. The
CIBMTR collects transplant data ontwo levels, using a Transplant Essential Data (TED) formand a
Comprehensive Report Form (CRF). The CIBMTR collects TED data onall patients. TED dataarean
internationally accepted standard data set that includes hundreds of details about patients’
demographics, disease, treatment, response, side effects, and long-term outcomes. Using a regularly
reviewed, weighted algorithm, the CIBMTR selects a subset of patients for more detailed CRF data
collection.

This studyincluded patients with TED level data in the CIBMTR database with a data cutoff date 07-Sept-
-2020 who met the inclusion and exclusion criteria of the study population. The inclusion and exclusion
criteria of the study population were selected to mimic those of the IM101311 clinical trial.

The eligible patient population consisted of all abatacept patients and approximately 150 patients in
each comparator group that fulfilled the following criteria were included in the eligible patient
population:
e Patients who underwent first allogenic transplantin the United States
e Patients with anunrelated donor who are HLA-matchedat 7/8 loci (A, B, C, DRB1)
e Patients atleast 6 years old with weight at least 20 kg
e Patients with a Karnofsky/Lansky performance score > 80%
e Patients whose first allogeneic transplant occurred from 01-Jan-2011to 31-Dec-2018
e Patients with any of the following diseases: AML, ALL, CML, MDS, HL, NHL
e Patients with any of the following GVHD prophylaxis treatments:
—  CNI+ MTX(with or without ATG and with or without abatacept); or
—  PT-Cy without ATG
e Patients treated with any of the following conditioning regiments: total body
irradiation (TBI)/cyclophosphamide (Cy), busulfan (Bu)/Cy, Bu/fludarabine (flu), Flu/Melphalan
(MEL)

Patients who met the following criteria were excluded from the study:
e Patients with missing information on ATG (yes/no)

e Patients receiving alemtuzumab (Campath)

e Patients with cord blood grafts
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e Patients with non-MDS myeloproliferative disorders (NOTE: Patients with chronic myelomonocytic
leukemia [CMMol] will be included)

e Patients who did not consent to participatein research

e Patients treatedat embargoed centers for research

e Patientstreated withabataceptand ATG

e Among non-abatacept treated patients, patients transplanted at centers with abatacept trial
patients

e  Patients with any of the following missing propensity score variables:
— Diseasestatus at transplantation (early, intermediate, advanced HLand NHL-chemosensitive)
— Age
— Gender (male, female)
— HSCT graft source (BM, PB)
— Conditioning intensity (myeloablative, non-myeloablative / reduced intensity)
— Karnofsky/Lansky Performance Score (80%, 90-100%)
— CNItype (tacrolimus, CsA) (Only among cohorts including CNI)

Study Procedures and Observations: The CIBMTR® is a research collaboration betweenthe NMDP®/Be
The Match® and the Medical College of Wisconsin. CIBMTR holds the contract for the Stem Cell
Therapeutic Outcomes Database (SCTOD), awarded by the Health Resources and Services
Administration of the US Department of Healthand Human Services.

For this study, recipient information at baseline was primarily obtained from the Pre-Transplant
Essential Data (TED level) form. HSCT recipient survival was a required data point during follow-up. The
instructions on the data collection process relatedto recipient’s survival status was detailedin the
CIBMTR Forms Instruction Manual. Additionally, information about aGVHD occurrence, grading, and
PTLD was collected for a subset of patients with available CRF-level data in exploratory analyses.

Information on GVHD prophylaxis (abatacept, CNI, MTX, ATG, PT-Cy) was obtained through the
standardized data collection form.

Study Endpoints

The Applicant’s Description:

Primary endpoint: OSevaluated at 180 days post-transplant of abatacept+CNI+MTX without anti-
thymocyte globulin (ATG) comparedto CNI+MTX without ATG.

Secondary endpoints: OS evaluated at 180 days post-transplant of abatacept+CNI+MTX without ATG
compared to CNI+MTXwith ATG and of abatacept+tacrolimus+MTX without ATG compared to
tacrolimus+MTXwithout ATG.

Key exploratory endpoints: Proportions of subjects with Gr 1I-IVaGVHD and Gr I1I-IV aGVHD reported at
Day 100 and Day 180, relapse-free survival, and subjects treated with abatacept+CNI+MTXwithout ATG
were compared with subjects treated with PT-Cy without ATG.

FDA Assessment:

The FDA generallyagrees with the Applicant’s description of the study design.
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Study IM101841 was designedto provide supportive evidence for the effectiveness of abataceptinthe
7/8 MMUD cohort because of the single-arm design component of Study IM101311 (with only one
patient having received placebo before the comparator arm was dropped). This study was a clinical
study evaluating CNI +MTX +abatacept without ATG compared to CNI +MTX without ATG using patient-
level data routinely collected in the CIBMTR database between 1/1/2011to 12/31/2018. CIBMTR
includes data from required reporting on every allogeneic HSCT performed in the United States as
described in section7.1.

Of note, abatacept use was not capturedin CIBMTR inthe same manner as other treatments because it
was not selectable as a standard treatment; rather, it was written and subsequently extracted. Inan
evaluation of the ability of CIBMTR to capture abatacept use, the Applicant randomly selected 9 non-
trial participants treatedin Study IM101311. No misclassification of abatacept treatment was identified.
Thus, misclassification of abatacept users as SOC is not considered likely.

FDA notes that the Applicant only provided eligible subset data from the CIBMTR database based on
pre-specified inclusion/exclusion criteria. Thus, without accessing the full CIBMTR database, the FDA
statistical reviewer was not able to validate the data extraction process that matchedthe intended
inclusion/exclusion criteria. Inaddition, the statistical reviewer could not validate the procedure used to
randomly select records from the CIBMTR database.

The primary endpoint was OS at 180 days of follow-up post-transplantation. The OS time was defined as
the time between the date from allogeneic transplantationtothe documented date of death as
reported by treating physicians. The date of transplantation was defined as the study Day 0, which was
consistent with Day 0 defined in Study IM101311.

The clinical team noted that Study IM101841 was designed to provide a comparison of 7/8 MMUD
patients that were treated with either abatacept + CNI + MTX or CNI + MTX. This study was designed
using information extracted from the CIBMTR database ensuring that the information for both
treatment arms went through the same registry-based data submission process. In addition to inclusion
of patients who received abatacept onthe 7/8 cohort of Study IM101311, Study IM101841 would also
add an additional 12 patients to the 7/8 cohort. However, the addition of these few patients was not
expectedto significantly alter the overall results of abatacept treatment. The benefit of the proposed
approach compared to the previous comparison to historic controls conducted by Dr. Keene and her
colleagues was that all data on the patients would be extracted uniformly from CIBMTR, that a
comparator group would be randomly sampled from the set of CIBMTR transplant patients that met the
inclusion/exclusion criteria, and that propensity score matching and inverse probability of treatment
weighting (IPTW) would be used to statistically control for a prespecified list of potential confounding
patient/disease attributes.

Statistical Analysis Plan and Amendments
The eligible patient population consisted of all abatacept patients and approximately 150 patients in
each comparator group that fulfilled the inclusion and exclusion criteria for the study.

For the 7/8 cohort, survival rates in IM101311 were 100% in patients treated with abataceptand 72.5%
in matched controls from CIBMTR database. The number of patients in the CIMBTR database was
estimatedto be approximately 50 for abatacept+CNI+MTX without ATG and approximately 150 for
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CNI+MTXwithout ATG. The actual sample size of the study was similar to the planned study with N=54
for abatacept+CNI+MTX without ATG and N = 162 for CNI+MTX without ATG.

These estimates of sample size were based on 10,000 simulations of the study with varying survival
rates at Day 180 using nQuery Advisor 7.0 software. The power estimates ranged from 76% to 99% with
survival at Day 180 set at 95% and above for abatacept+CNI+MTX without ATG group and at 75% and
80% for the CNI+MTX without ATG group, based on a log-rank test and 2-sided alpha =0.05. The actual
analysis used in this study was a weighted log-rank test based on inverse probability of treatment
weighting (IPTW), which had lower power but accounts for possible confounding at baseline.

To address potential confounding and bias due to differences between the treatment groups in key
characteristics at transplantation, propensity scores predicting the probability of abatacept treatment
were generated separately for each of the comparison groups.

Table 22: Sample Size of the Comparison Groups

Group N
CNI+MTX + abatacept without ATG>® 54
CNI+MTX without ATG? 162
CNI+MTX with ATGP 162
Tacrolimus + MTX + abatacept without ATG® 33
Tacrolimus + MTX without ATG® 99
CsA+MTX + abatacept without ATG¢ 21
CsA+MTX without ATG 21
PT-Cy without ATG® 162
Source:TablesS.3.1.1.1,5.3.1.1.2,5.3.1.1.3,5.3.1.1.4,5.3.1.1.5 (ADaM Dataset: ADSL) in the IM101841 Primary
CSR

Patients from the CIBMTR database who were included in the analyses were those in the United States
who had receiveda first allogenic transplant from an unrelated donor with whom they were HLA-
matchedat 7/8 loci (A, B, C, DRB1). Patients with AML, ALL, CML, MDS, HL, NHL were included. Analysis
populations were based on GVHD prophylaxis treatment and conditioning regimens as follows:

e  GVHD prophylaxis treatments:

e CNI+ MTX(with or without ATG and with or without abatacept)

e Tacrolimus + MTX + abatacept

e PT-Cy without ATG

e CsA+ MTX# abatacept without ATG

The following variables were included in each propensity score model:

e Gender: male, female

e Disease: AML, ALL, CML+CNL, MDS+MDS/MPN unclassifiable, HL+NHL

e Age(continuous)

e HSCTgraftsource: BM, PB

e Conditioning intensity: myeloablative, non-myeloablative / reduced intensity
e Karnofsky/Lansky Performance Score: 80%, 90-100%

e CNItype:tacrolimus, CsA (among only cohorts including CNI)
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For this study, recipient information at baseline will be obtained from the TED level form. The
instruction on data collection process relatedto recipient’s survival status is detailedin CIBMTR Forms
Instruction Manual.

Given the likelihood of model overfitting in the small sample size setting, only the most clinically
relevant independent variables were selected for inclusion in the propensity score model.

The IPTW method is an analytical technique aimed to reduce confounding bias. The method estimates
the average treatment effect, defined as the average effect of treatment had the entire cohort been
treated. All subjects with an estimated propensity score were included in this analysis.

For the primary endpoint, the weighted log-rank test was usedto compare OS with 180 days of follow-
up post-transplant insubjects receiving a GVHD prophylactic regimen of abatacept+CNI+MTX without
ATG, with a standard GVHD prophylactic regimen of CNI+MTXwithout ATG, using the stabilized inverse
of the propensity scores as weights.

FDA Assessment:

The FDA agrees with the Applicant’s description of the Statistical Analysis Plan.

In this study, subjects were not randomly assignedtreatments andthus it is difficult to determine the
degree to which differences in outcomes between treated and control subjects were due to treatment
or related baseline variables. Therefore, the Applicant proposed that the IPTW method via a propensity
score analysis was used to address potential confounding and bias due to differences between the
treatment groupin key characteristics at transplantation. The statistical analysis flowchart is presented
in Figure 13.

105
Version date: January 2020 (ALL NDA/ BLA reviews)

Disclaimer: In this document, the sections labeled as “The Applicant’s Position” are completed by the Applicant
and do not necessarily reflect the positions of the FDA.

Reference ID: 4904952



NDA/BLA Multi-disciplinary Review and Evaluation [BLA 125118 S-240]
ORENCIA (abatacept)

Figure 13: Statistical Analysis Flow Chart for Study IM101841

Source: Generated by the FDA statistical reviewer according to BMS SAP.

According to protocol, the justification for each of the independent covariates in the propensity score
model is listed in Table 23. For the covariates without justification in the table; for example, age,
gender, Karnofsky/Lansky Performance score, disease, disease statusand CNI type, the FDA reviewed
and agreedto include these covariates in the propensity model.

Table 23: Covariate Selection

Independent Variable Included in Propensity Justification
Score Model?

Age at transplantation: continuous Yes

Gender: male (M) vs female (F) Yes

Karnofsky/Lansky Performance score prior | Yes
to transplant (%): 80% vs 90-100%

Disease: Acute lymphoblastic leukemia, Yes
acute myeloid leukemia, myelodysplastic
syndromes, Chronic myelogenous leukemia,
Hodgkin lymphoma (HL), Non Hodgkin
lymphoma (NHL)
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Disease Status: Early, intermediate, Yes
advanced, HL+NHL Chemosensitive at
transplantation

Donorage: Continuous No All Subjects are unrelated donors and the age
for donation is pre-specified for all donors.
Given the narrow range of age, this variable is
unlikely to cause substantial confounding after
adjustment for the other variables in the
propensity score model.

Donor-recipient sexmatch: M/M, M/F, F/M, | No Donor-recipient sex match, while an important
F/F determinant of risk of chronic graft vs host
disease (GVHD; exploratory objective), is not a
primary predictor of the primary outcome of
overall survival.

Donor-recipient Cytomegalovirus (CMV) No Donor-recipient CMV status matchis not a

status match: +/+, +/-, -/+, -/- primary predictor of overall survival at Day 180
in T-cell replete unrelated donor HCT.

Donor-recipient ABO mismatch: matched, No Donor-recipient ABO mismatchis not a primary

minor mismatch, major mismatch, predictor of overall survival.

bidirectional mismatch, missing

HLA matching: Identification of mismatched | No This variable is not relevant as all matchings are

allele or antigen-level, 8/10 vs 9/10 currently performed at high resolution.

Conditioning intensity: myeloablative vs Yes

nonmyeloablative /reduced intensity

Conditioning regimen No After adjustment for conditioning intensity,

conditioning regimenalone is not expected to
be an important predictor of mortality.

Stemcell source: Bone marrow (BM) vs Yes

Peripheral blood (PB)

Year of transplant: continuous and grouped: | No CIBMTR expects little to no change in mortality
2011-2013 vs 2014-2018 for the controls during the proposed study period.

Time from diagnosis to transplant, months: | No These covariates are accounted for via the
median (range) inclusion of the Disease Status variable.

Time from diagnosis to transplant, months: | No

<6,6-<12, 112

Calcineurin inhibitor (CNI) type: tacrolimus | Yes
vs cyclosporine (CsA)

Baseline Hematopoietic Cell Yes, in sensitivity

Transplantation- Comorbidity Index (HCT- analyses

(o))

Participation in the ABA2 clinical trial: yes No This variable is not feasible to include in the

VS No propensity score model as only patients in the
exposure group would have this variable equal
to “yes”.
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Participation in any clinical trial duringthe | Yes, in sensitivity
study period: yes vs no analyses

Treatment site No This variable is not feasible to include in the
propensity score model as non-abatacept
patients treated at sites with ongoing
abatacept trial enrollment were excluded from
the study due to concerns of exposure
misclassification.

Source: Appendix 5 in the protocol version 2.0.]

Reviewer’scomment: While FDA generally agreed with the covariates selected for the propensity score
model, note that this process is limited by the sample size of the analysis (n=54 in the abatacept cohort).
Due to the small number of patientsin the abatacept arm, it would not be feasible to include more
covariates that may also be related to treatment assignment and/or outcome. Indeed, the Applicant
removed disease status from the propensity score model in the primary analysis of OS due to quasi-
complete separation. Thus, the ability to control for measured confounders is limited by the small sample
size of the abatacept group.

Protocol Amendments

The Applicant’s Description:

There was 1 protocol amendment for IM101841. The Revised Protocol 01 included changes in response
to comments from the FDA Study May Proceed Letter (Table 24). The planned statistical analyses were
updated to better account for unmeasured confounding factors and to establish comparability between
the comparison groups. Sensitivity analyses were also included to further analyze the relationship
between covariates, treatmentassignment, and outcome.

Table 24: Amendments and Updates -1IM101841

Document DateOflssue SummaryofChange

Revised 23-Jun-2020 e Inclusion Criteria were added to ensure comparability between patient

Protocol 01 populations and to more closely reflect patients underthe regulatory
authority of the FDA; Modified the criterion regarding conditioning regimens
froman exclusioncriterionto aninclusioncriterionfor improved readability.
Added relapse free-survival and post-transplant lymphoproliferative disease
as outcomesto be collected. Clarified that that the weighted long-rank test
will use a two-sided alpha of 0.05.

e Added exploratory objectives regarding patients who were enrolledin the
IM101311 clinical trial and patients who were notenrolledin the IM101311
clinical trial (off-label use setting) and regarding relapse-free survival and
PTLD.

e Added the patient Sampling section.

e Added subgroups CNI+ MTX + abatacept without ATG among patients treated
inthe IM101311clinical trial and CNI+ MTX + abatacept without ATG among
patients who were nottreated in the IM101311 clinical trial (off-label use
setting).

e Added alist of comorbidities andthe overall Hematopoietic Cell Transplant-
Comorbidity Index
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Table 24: Amendments and Updates -1IM101841

Document DateOflssue SummaryofChange

e Added Outcomes and independent variables of interest will be described for
those patients excluded due to missing data.

e Adjusted the number of eligible patients and added details for the propensity
score modeling

Source:Table 5.5-1in the IM101841 Primary CSR

FDA Assessment:

The FDA agrees with the Applicant’s description of the protocol amendments.

8.1.4 Study Results, IM101841
Compliance with Good Clinical Practices
The Applicant’s Position:
Ongoing data audits were performed at all CIBMTR participating Transplant Centersas part of the
CIBMTR’soverall data quality assurance program. The audit compared data in source documents
maintained at the Transplant Center with data contained in the CIBMTR outcomes registry. The audits
identify errors that otherwise would go undetected by the online validations built into the data entry
program. The overall goal of the ongoing audits was to ensure the quality and accuracy of the research
database by:
e Ensuring the accuracy (and completeness) of the datareportedto the CIBMTR

e |dentifying systemicand non-systemicerrors
e Requesting corrective action for errors identified during the audit
e Providing training to transplant centers’ data management staff

FDA Assessment:

The CIBMTR is a well-established, internationally recognized source that collects prospectively
defined data on every allogeneic transplant recipient in the United States as mandated by law.
CIBMTR has established requirements, training, and protocols for data collection, consent, and
privacy to ensure data quality along with a defined Audit Program. FDA agrees with the
description of this program.

Financial Disclosure
The Applicant’s Position:
Not applicable. IM101841 was an observational study.

FDA Assessment:

We disagree with the Applicant’s position that financial disclosure information is not applicable
to this clinical registry study. However, financial disclosures were provided for Study IM101311,
which contained the 7/8 single arm cohort comprising approximately 80% of abatacept-treated
patients included in this study.

Patient Disposition

Table 25: Disposition duringthe Day 180 period, Primary Objective Cohort-1M101841

Abatacept + CNI + MTX CNI + MTX Total
without ATG without ATG
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N=54 N=162 N=216
Patients completing 180days of follow-up, n (%) | 52 (96.3%) 126 (77.8%) 178 (82.4%)
Patients discontinuingpriorto or on Day 180 2(3.7%) 36(22.2%) 38 (17.6%)
due to death, n (%)

Source (ADaM dataset): Table S.5.1.1.1 (ADSL [PRIFL = Y]) in the IM101841 primary CSR

The Applicant’s Position:

There were 216 patients in the primary objective cohort, consisting of 54 patients treated with
abatacept + CNI + MTX without ATG and 162 patients treated with CNI + MTX without ATG.
Patients were censored at 181 days post-transplant or at time of last follow-up (death), whichever
occurred earlier. The primary objective cohort is summarizedin Table 25.

FDA Assessment:
The FDA agrees with the Applicant’s summary of patient disposition.

Note that the sample size was not based on statistical assumptions but on the availability of subjects in
the CIBMTR database. All subjects received abatacept treatment and met the inclusion and exclusion
criteria for the study were included in the study. The placebo group was a subset of the larger
population to have a 3:1ratio in the analysis (1502 subjects met the inclusion criteria for the analysis of
the 7/8 cohort according to the SAP). The FDA requested the Applicant to provide the full datasetto
evaluate the robustness of sample selection and adequacy of propensity score data variables. However,
the Applicant did not have access tothe full CIBMTR database for the 7/8 and 8/8 cohorts. Therefore,
the FDA was not able to perform further investigations on the full 1502 subjects.

Protocol Violations/Deviations

The Applicant’s Position:

Modification to the propensitymodel

In the CIBMTR data collection, “disease status at transplant” variable contains responses relevant totwo
different disease status concepts. One set of response (early, intermediate, advanced) is relevant to
patients with AML, ALL, CML, and MDS. The other set of responses (chemosensitive) is relevant to
patients with NHLand HL.

During the development of the propensity scores, the logistic regression model with all the study
covariables resultedin the following error messages: “quasi-complete separation of data points” and
“collinearity”. The covariate ‘disease status’ contributed to the quasi-complete separation warning, and
along with ‘disease type’ caused the multicollinearity warning. Additional evaluation revealed the
abatacept treated patients did not have all the responses specific to NHL and HL (chemosensitive)
categories for the covariable “disease status at transplant”.

The reasons for these warnings are that none of the chemo-resistant patients belongedto the cases
group, and the disease status categories were distinct for HLand NHL disease (chemo-sensitive, chemo-
resistant) versus other diseases (early, intermediate, and advanced). Therefore, disease status was
removed from the logistic regression model to compute the propensity scores. Inorder to account for
the effect of “disease status” at transplant, the subsequent marginal HR for OS and the corresponding 2-
sided 95% Cl was estimatedina weighted Cox proportional hazards model with treatment and disease
status at transplantation as covariates in a sensitivity analysis of the primary analysis, which included
treatment only as the covariate.
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Inclusion oftwo abatacept treated patients with Karnofsky/Lansky Performance Score of 70% as
recorded in the CIBMTR database but as 80% in the IM101311 Study.

In the study protocol, a Karnofsky/Lansky Performance Score of 80% or higher was required as one of
the study inclusion criteria. Two patients treated with abatacept inIM101311 had a performance score
of 80%. In the CIBMTR data set, their corresponding performance scores were recorded as 70%. Inlight
of the small sample size in the abatacept treated patient group, these 2 patients were included based on
their performance scores reported in IM101311.

FDA Assessment:

The described modifications to the propensity model prompted extensive researchand
evaluation of the disease status variable to evaluate the role of potential bias, including
confounding by disease severity. While there is known clinical relevance for the CIBMTR disease
status variable (Horowitz et al, 1999), the use in the context of this particular study is
challenging to harmonize across disease states for interpretability in a clinically meaningful way.
Differences in comparability of characteristics between arms were present, and additional
sensitivity analyses were conducted to further evaluate the impact of discrepancies within this
variable.

From a clinical perspective, the CIBMTR disease statusvariable is a construct of the database.
While they are defined for each heme malignancy based on clinically used disease status
descriptions (e.g. CR1, CR2, refractory disease), the task of collapsing these categories toa single
variable that uniformly represents the risk of disease relapse across malignancies is challenging.
Broadly, worsening disease status has been shownto predict worse outcome. However, the
absolute impact of the disease status on outcomes is a function of age and disease type.

To address the loss of this prespecified factor from the propensity model, the Applicant included
disease status as a covariate with treatment in the Cox proportional hazard model as discussed
below. Moreover, in response to FDA informational request, the Applicant conducted a
sensitivity analysis that excluded the 14 lymphoma patients (3/54 abatacept+CNI+MTX, 11/162
CNI+MTX) from the primary analysis. With their removal, the original propensity model
converged, and the OS results were essentially unchanged.

Demographic Characteristics

Table 26: Key Demographic Characteristicsat Transplant for the Un-Weighted Samples, Primary
Objective Cohort-1M101841

CNI+MTX+Aba without CNI+MTX without ATG Total
ATG (N = 54) (N=162) (N=216)

Age (years)

Median (Min, Max) 36.5(6,76) 51.0(10,74) 49.0(6,76)
Gender (%)

Male 36 (66.7) 87(53.7) 123 (56.9)
Karnofsky/Lansky performance score, collapsed (%)

700r 80 15(27.8) 53(32.7) 68(31.5)

90-100 39(72.2) 109 (67.3) 148 (68.5)
Race (%)

White 39(72.2) 135(83.3) 174 (80.6)
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Table 26: Key Demographic Characteristics at Transplant for the Un-Weighted Samples, Primary
Objective Cohort-1M101841

CNI+MTX+Aba without CNI+MTX without ATG Total
ATG (N = 54) (N=162) (N=216)
Black or African 9(16.7) 6(3.7) 15(6.9)
American
Asian 3(5.6) 6(3.7) 9(4.2)
Not reported 3(5.6) 15(9.3) 18(8.3)

Source (ADaM dataset): Table S.3.1.1.1 (ADSL [PRIFL=Y]) in the IM101841 primary CSR

Table 27: Key Demographic Characteristicsat Transplant for the Weighted Samples Using Stabilized
Inverse Probability of Treatment Weighting (IPTW) with Propensity Scores-1M101841

NI+ MIX ONTHMIX
+ Aba without ATG without ATG Total
N = 54 N=162 N = 216

AGE  (YERRS)

MEDIAN (Min, Max) 51.0 (6, 76) 49.0 (10, 74) 49.0 (6, 76)
GENDER (%)

MATE 33.4 ( 62.1) 95.5 ( 59.1) 128.9 ( 59.9)
KARNOESKY, PERFCRMANCE SCCRE,

QOLIAPSED (%)

70 OR 80 16.3 ( 30.3) 50.9 ( 31.5) 67.2 ( 31.2)

90-100 37.5 ( 69.7) 110.6 ( 68.5) 148.1 ( 68.8)
RACE (%)

WHITE 38.8 ( 72.1) 133.4 ( 82.0) 172.3 ( 80.0)

BIACK OR AFRICAN AMERICAN 10.9 ( 20.3) 6.7 ( 4.1) 17.6 ( 8.2)

ASIAN 2.4 ( 4.5) 5.4 ( 3.4) 7.8 ( 3.0)

NOT REPORTED 1.7 ( 3.1) 16.0 ( 9.9 17.6 ( 8.2)
Stabilized Weight Range® 0.3 -12.6 0.8 -14.8

@ Patients with Stabilized weight <= 10included in all analyses.

Propensityscoresobtained from a logistic regression model including gender, disease, age, HSCT graft source,
conditioningintensity, performance score, and CNI type as covariates.

Treatmentheader count (N) represents the unweighted number of subjects in the treatment group.
Percentagesin thistable are based on the weighted number of subjects in the treatment group.

Source (ADaM dataset): Table S.3.1.2.1and Table S.5.1A.1 (ADSL) in the IM101841 primary CSR

The Applicant’s Position:
The un-weighted and weighted samples for the demographic characteristics at baseline for the primary
objective cohort are presentedin Table 26 and Table 27, respectively.

These tables include 3 of the proposed 8 covariates inthe propensity score model: age, gender, and
Karnofsky/Lansky performance score (collapsed).

The weighted samples for age, gender and the performance score, showed smaller differences between
the two groups, abatacept+CNI+MTX without ATG and CNI+MTX without ATG, as compared to the
unweighted characteristics (Table 27).

FDA Assessment:
The FDA agrees with the Applicant’s description of the demographic characteristics.
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NDA/BLA Multi-disciplinary Review and Evaluation [BLA 125118 S-240]
ORENCIA (abatacept)

Efficacy Results — Primary Endpoint
Data:

Table 30: Summary of OS During 180 Days of Follow-up Post-Transplant Using Stabilized Inverse
Probability of Treatment Weighting (IPTW) with Propensity Scores (PS), Primary Objective Cohort -

IM101841
CNI+MTX+ Abawithout ATG CNI+MTX without ATG
N=54 N=162
Proportion With Event, n/m (%) 2/54(3.7) 36/162(22.2)
Survival Rate At Day 180 (95% Cl) (A) 0.98 (0.78,1.00) 0.75(0.67,0.82)
P-value From Log-RankTest (A) 0.0028
Hazard Ratio vs. Comparator Group (95% Cl)(B) 0.07(0.01,0.30)

n=Number of subjects who died of any cause, m= Number of subjects in the analysis

Propensityscoresobtained from alogistic regression model including gender, disease, age, HSCT graft source,
conditioningintensity, performance score, and CNI type as covariates

(A) Based on weighted Kaplan-Meier method.

(B) Marginal hazard ratio based on weighted Cox proportional hazards modelwith treatment and disease status as
covariates using arobust variance estimator that accounts for the sample weights. Ties are handled using the
Breslow method.

OStime is definedas the time between the date of transplant to the date of death.

Subjects are censored at 181 days post-transplant or at time of last follow-up, whicheveris earlier.

Source (ADaM dataset): Table S.5.1.1 (ADSL, ADTTE [PRIFL=Y and PARAMCD=0S]) in the IM101841 CSR.

Figure 14: K-M Plot of OS During 180 Days of Follow-up Post-transplant using Stabilized IPTW with PS
in the Primary Objective Cohort-1M101841

1.0 4 — -
0.9 R
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0.6
05
0.4
0.3
0.2 4
0.1 4
0.0

Proportion of Overall Survival (OS)

T T T T T T T
0 30 60 90 120 150 180
Time Sincz Transplantation (Days)
Weighted Number of Subjects at Risk

CNI + MTX + Aba without ATG 54 53 53 53 53 53 53
CNI + MTX without ATG 161 158 144 140 133 131 122

CNI+ MTX + Aba without ATG (Events : 2) Median (95% Cl): NE( NE, NE)
------ CNI+ MTX without ATG (Events : 36) Median (95% CI): NE( NE, NE)

Censored © CNI+MTX + Aba without ATG * CNI+ MTX without ATG

Propensityscoresobtained from alogistic regressionmodel including gender, disease, age, HSCT graft source,
conditioningintensity, performance score, and CNItype as covariates.

Based on weighted Kaplan-Meier method. Symbolsrepresent censored observation.

OStime is definedas the time between the date of transplant to the date of death.

Subjects are censored at 181 days post-transplant or at time of last follow-up, whicheveris earlier.

NE: Not Estimable

Source (ADaM dataset): FigureS.5.1.1 (ADTTE [PRIFL=Y and PARAMCD=09]) in the IM101841 CSR
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NDA/BLA Multi-disciplinary Review and Evaluation [BLA 125118 S-240]
ORENCIA (abatacept)

The Applicant’s Position:

Primary Endpoint

In the primary objective cohort, OS rate at 180 days after transplant was significantly higher in patients
receiving abatacept+CNI+MTX without ATG comparedto patients receiving CNI+MTX without ATG
(Table 38). The addition of abatacept to the standard of care therapy showed a protective benefit
compared to the comparator group. OS shows separation beginning at approximately Day 30 and
continuing through Day 180 (Figure 14).

FDA Assessment:
The FDA agrees with the Applicant’s description of the primary endpoint.

The primary efficacy result presentedin Table 30 above can be reproduced by the statistical reviewer.
The marginal hazardratio (HR) for OS and the corresponding 2-sided 95% confidence interval (Cl) were
estimated based on a weighted Cox proportional hazards model adjusted for treatment and disease
status using a robust variance estimator that accounted for the sample weights. The OS rate at Day 180
was 98% in the CNI + MTX + abatacept without ATG group and 75% in the CNI + MTX without ATG group.
The estimated marginal HR was of 0.07 (95% CI: 0.01, 0.30) with a two-sided log-rank p-value of 0.0028.
The result was statistically significant when compared to the 0.05 significance level. Therefore, the study
met its primary objective.

Of note, the planned primary efficacy analysis included treatment as the only covariate in the weighted
Cox proportional hazards model. However, since the planned covariate “disease status” caused quasi-
complete separation warning and the multicollinearity warning in logistic regression model when
computing the propensity scores, this covariate was removed from propensity score model and adjusted
along with treatment in weighted Cox proportional hazards model for primary efficacy analysis. More
details are in the “Modification to the propensity model” section. The estimated marginal HR adjusted
for treatment only was of 0.06 (95% Cl: 0.01, 0.27) which indicated consistent result with the primary
analysis.

Common support analysis

The common support analysis was conducted to assess the degree of overlap on the propensity scores
across treatment and comparator groups. Subjects with propensity scores outside the region of

common support were excluded from primaryanalysis. The region of common supportis defined as the
overlap in the range of propensity scores across treatment and comparator groups. Adequate number of
subjects from treated group and comparator group with similar propensity scores warrants the
assessment of treatment effect. The lower bound of the common support region is the larger of the
minimum propensity scores for the two groups, and the upper bound is the smaller of the maximum
propensity scores for the two groups. The Applicant used extended common support region which
extended the upper and lower bound by 0.25x (pooled estimate of standard deviation). In this sensitivity
analysis, 3 subjects in the CNI + MTX + abatacept group were removed from primary efficacy analysis
due to the propensity scores out of the upper bound of common support region. Based on Applicant’s
results, the OS rate at Day 180 was 98% in the CNI + MTX + abatacept without ATG group and 75% in the
CNI+ MTXwithout ATG group. The estimated marginal HR was of 0.07 (95% Cl: 0.01, 0.31).

Propensity score balance diagnostic
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NDA/BLA Multi-disciplinary Review and Evaluation [BLA 125118 S-240]
ORENCIA (abatacept)

The standardized differences (Treated - Control) of the covariates included in the propensity scores with
and without weighting are summarizedin Table 31. All propensity score variables with weighted
standardized differences (absolute) were less than the prespecified level of 0.25 which indicated that
weight method improved the balance of propensity scores.

Table 31: Propensity Score Balance Diagnostic

Covariatesin The Propensity |Standardized Weighted
Score Model Difference Standardized
Difference
Age -0.60709 0.05902
Gender -0.26716 0.05902
Disease: AML 0.26373 0.01059
Disease: ALL -0.12021 0.08605
Disease: MDS or MDS/MPN -0.06066 -0.08019
Unclassifiable
Disease: CMLor CNL -0.25654 -0.00448
Disease: HL+NHL 0.05132 -0.02797
HSCT Graft Source 0.64315 -0.03438
Conditioning Intensity 0.21893 0.05202
Karnofsky/Lansky Performance -0.10767 -0.02574
Score
CNI type: tacrolimus vs. CsA 0.87519 0.01085

Source: Generated by statistical reviewer

Sensitivity analyses

The propensity score is the probability of treatment assignment conditional on observed baseline
characteristics. Among the limitation of propensity score methods is that is it based on the known or
measured covariates but not on the potentially unmeasured confounders. The following sensitivity
analyses were conducted to identify confounding factors not originally specifiedin the model.

Clinical trial participation

The propensity scores were reassessed by including covariate of participation in any clinical trialin the
propensity score model to account for the possibility that subjects who participatedin clinical trials may
be a healthier subset of subjects receiving abatacept overall. Based on the Applicant’s unweighted
results, subjects participatedinany clinical trialwas 77.8% in the CNI + MTX + abatacept without ATG
group and 14.2 % in the CNI + MTX without ATG group. The OS rate at Day 180 was 98% in the CNI +
MTX + abatacept without ATG group and 79% in the CNI + MTX without ATG group. The estimated
marginal HR was of 0.09 (95% Cl: 0.02, 0.44). In addition, 77.8% of subjects in the CNI + MTX + abatacept
without ATG group participatedin Study IM101311 and there were no subjects in CNI + MTX without
ATG group who participatedin Study IM101311.

Baseline Hematopoietic Cell Transplantation-Comorbidity Index (HCTCI)
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To account for the limitations of the clinical trialindicator, the Applicant included a sensitivity analysis
adjusting for comorbidity index (HCT-CI)inthe propensity score model which would more directly
account for confounding by underlying health status. Based on Applicant’s results, the OS rate at Day
180 was 98% in the CNI + MTX + abatacept without ATG group and 75% in the CNI + MTX without ATG
group. The estimated marginal HR was of 0.07 (95% Cl: 0.01, 0.31).

Data Driven Variable Selection

All the independent variables of interestin Table 32 were considered for inclusion in the propensity
score model using the LASSO selection method. Age, donor age and participationin any clinical trial
were selected for propensity score model. Based on Applicant’s results, the OS rate at Day 180 was 97%
in the CNI + MTX + abatacept without ATG group and 79% in the CNI + MTX without ATG group. The
estimated marginal HR was of 0.12 (95% CI: 0.02, 0.79).

Table 32: Independent Variables of Interest

Category Variables

Demographics Age at transplantation, Gender, Karnofsky/Lansky
Performance score prior to transplant (%),
Race/ethnicity

Disease-related Disease, Disease status

Donor-related Donor age, Donor-recipient sex match, Donor-

recipient Cytomegalovirus (CMV) status match,
Donor-recipient ABO mismatch, HLA matching

Transplant-related Conditioning regimen, Conditioning intensity,
Stem cell source, Year of transplant: continuous
and grouped, Time from diagnosis to transplant,
Time from diagnosis to transplant, CNI type

Comorbidities HCT-CI, Arrhythmia, Cardiac comorbidity,
Cerebrovascular disease, Diabetes, Heart valve
disease, Mild hepatic comorbidity,
Moderate/severe hepatic comorbidity, Infection,
Inflammatory bowel disease, Obesity, Peptic
ulcer, Psychiatric disturbance, Moderate
pulmonary comorbidity, Severe pulmonary
comorbidity, Moderate/severe renal comorbidity,
Rheumatologic comorbidity, Prior solid tumor

Other Participationin the ABA2 clinical trial,
Participationin any clinical trial during the study
period

Source: Section 3.4.3in the protocol version 2.0

SupplementaryAnalyses Using Propensity Scores Based Matching (no alpha allocation)

Primary Endpoint Results Using Matching 1:1

124
Version date: January 2020 (ALL NDA/ BLA reviews)

Disclaimer: In this document, the sections labeled as “The Applicant’s Position” are completed by the Applicant
and do not necessarily reflect the positions of the FDA.

Reference ID: 4904952



NDA/BLA Multi-disciplinary Review and Evaluation [BLA 125118 S-240]
ORENCIA (abatacept)

According to the BMSSAP, propensity score matching was conducted as an additional analysis for the
primary objective. Incontrast to the IPTW approach, only subjects that can be matched to abatacept-
treated subjects were included in this analysis. Due to this restrictionin included subjects, the
propensity score matching approach estimates the average effect of treatment in the treated
population (ATT), or the effect of treatment among subjects that actually received the treatment.

Subjects in the CNI + MTX + abatacept without ATG group were matched 1:1 to subjects in the CNI +
MTX without ATG with the smallest absolute difference in the logit of their propensity score (greedy
nearest neighbor matching). A caliper width of 20% of the standard deviation of the logit of the
propensity score was used. Abatacept subjects were randomly ordered and then matched without
replacement. Inthe case of ties, subjects were randomly matched. Abatacept subjects without a
matched comparator were excluded from the subsequent analysis.

The unweighted Cox proportional hazards model with a cluster term for each matched pair was used to
estimate the marginal HR for OS and the corresponding 2-sided 95% Cl with treatment as the only
covariate based on the matchedsets. The unweighted Kaplan-Meier method was used to estimate OS
rates at 180 days associated 95% Cls.

Based on Applicant’s results, using a propensity score based on 1:1 matching ratio, the total sample size
reduced from 216 to 78. There were 39 subjects in the CNI + MTX + abatacept without ATG group
matched 1:1 to subjects in the CNI + MTX without ATG group. The OS rate at Day 180 was 95%in the CNI
+ MTX + abatacept without ATG group and 69% in the CNI + MTX without ATG group. The estimated
marginal HR was of 0.15 (95% Cl: 0.04, 0.53). The results demonstrated consistency with the primary
efficacy results using stabilized IPTW with propensity scores. The OS KM curve basedon 1:1 Matching is
presentedin Figure 15.

Figure 15: K-M Plot of Overall Survival (OS) During 180 Days of Follow-up Post-transplant Using
Propensity Scores Based 1:1 Matching: Primary Objective Cohort
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Source: the Applicant’s figure S.5.4.1

Primary Endpoint Results Using Matching 1:3

In the second matching analysis, matching subjects inthe CNI + MTX + abatacept without ATG group in a
1:3 ratioto subjects in the CNI+ MTX without ATG group was planned in BMS SAP. Abatacept-treated
subjects with less than 3 matched comparators would be excluded from the subsequent analysis to
maintain the fixed 3:1 ratio. However, based on Applicant’s results, there were more than 20% of
abatacept subjects could not be matched to 3 comparator controls, therefore, this analysis was not
conducted according to BMS SAP.

Additional analyses

Confidence Intervals

The FDA had concern regarding the accuracy of the confidence interval for HR in the primary analysis
based on indirect comparison using IPTW method via propensity score approach and rare event rate.
The current confidence interval was based on Wald test with the robust variance estimator, which was
suspectedto under-cover the 95% nominal rate. Therefore, the FDA statistical reviewer further
investigatedthe alternative Cls. The results are presentedin Table 33.

Table 33: Other Cls Investigated on the Primary Endpoint of OS at Day 180 - Study IM10184

HR (95% Cl)
IPW Analysis (Primary) 0.06(0.01, 0.27)
IPW Analysis (naive variance estimator) 0.06(0.01, 0.48)
PS Matching (1:1 ratio) 0.15(0.04, 0.54)
Bayesian Analysis 0.13(0.02, 0.46)
Bootstrap Method* 0.06 (6.0E-8, 0.23)

*The Clfrom bootstrap method was based on 1000 bootstrap samples by drawing random samples with
replacement from each treatment group.
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Unmeasured confounding

The FDA conducted the following sensitivity analyses to further investigate potential concerns
specifically related to unmeasured confounding present with observational data in the absence of
randomization.

Sensitivity analysis based on E-value

According to VanderWeele, T.J., and P. Ding. 2017, the E-value is the minimum strength of association,
on therisk ratio scale (could be convertedto HR), that an unmeasured confounder would need to have
on both the treatment and outcome to fully explain away a specific treatment—outcome association,
conditional on the measured covariates. The higher the E-value, the stronger the confounder
associations must be to explain awaythe effect.

In Study IM101841, the E-value of upper bound of 95% Cl for the HR was 4.3. This may be interpreted to
mean that an unmeasured confounder that was associated with both the treatment and the outcome by
a HR of 4.3-fold each, above and beyond the measured confounders that were known, could overturn
the significance of the primary analysis. All known clinically relevant potential confounders were
included as covariates. Note that the E-value is the point at which the strength of association between
the confounder and treatment is identical to that between the confounder and the outcome. Thus,
confounders with weaker associations with the treatment thana 4.3 HR could overturn the result if the
association between the treatment and outcome were commensurately higher than a 4.3 HR, or vice
versa. While there is no well-established gold standard to measure the magnitude of unmeasured
confounder, VanderWeele, T.J., andP. Ding, 2017. VanderWeele, T. J., and P. Ding, 2017 suggest that E-
values of 2 or 3 are relatively “large” and unlikely to be observed in practice.

Sensitivity analysis based on Rosenbaum’s approach

According to GastwirthJ, Krieger A, Rosenbaum P. Dual, 1998, Rosenbaum’s approach was usedto
access the unmeasured confounding issue on the primary endpoint basedon full propensity score
matching method. This approach finds the thresholds of the association between the unmeasured
confounder and the treatment and/or between the unmeasured confounder and the outcome that
would make statistical inference insignificant.

The 1:1 matched analysis provided by the Applicant resultedin 39 pairs. In 10 of these pairs, the subject
in the control group died but the abatacept group subject did not; there were no pairs in which the
abatacept group subject died and the control group subject died. Regarding death by Day 180 as a
binary outcome, this would result in a gamma value of =2.25. When these outcomes are regarded as
time-to-event and thus the analysis is stratified by time, the gamma value is [=1.60.

Because the 1:1 matched analysis removed many subjects from the analysis set, the sensitivity analysis
was repeated using full matching. Full matching resultedin a matched analysis set containing N=213
subjects. Using this analysis set, Rosenbaum’s bound gamma was '=1.67 when death by Day 180 was
treatedas a binary outcome and '=1.57 when death by Day 180 was treated as a time-to-event
outcome.
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Note that these values are smaller than the E-value, though Rosenbaum’s gamma is on a different scale
(odds ratio). Rosenbaum’s gamma is conservative in the sense that the unmeasured confounder is
assumedto have unbounded influence on the outcome; see for instance Rosenbaum, Paul R, 2002.
Similar to the E-value, there is no commonly accepted magnitude for Rosenbaum’s bound.

Reviewer’s comment: Like other standard statistical analyses, analyses of unmeasured confounding
generally increase in power when 1) the magnitude of treatment effect isincreased and/or 2) the sample
size is increased. In this case, there is a ceiling on the magnitude of the treatment effect, since the
observed 180-day survival rate was 75% in the control group. Furthermore, the sample size was limited
by the number of 7/8 HLA-matched patients treated with abatacept.

Covariate Imbalance

Residualimbalance was observed in the key baseline covariates even after weighting and matching,
which is important to further evaluate in observational data. The FDA statistical reviewer conducted
sensitivity analysis to include covariates inthe survival model along with treatment. The results are
presentedin Table 34. The following covariates were included due to noted imbalances on disease
status, conditioning regimen, clinical trial participation, year of transplant (groupedas 2011-2014 vs.
2014-2018). Race was alsoone of the considerable variables but removed from the analysis due to the
unstable estimate caused by small sample size at some levels. Based on further analysis, it appeared
that accounting for this imbalance by including conditioning regimen, clinical trial participationand year
of transplant as covariates did not change the significance of the primary result. Further analysis of
disease status was conducted (refer to FDA assessment for primary efficacy analysis above for more
information).

Table 34: Analysis of the Effect of Imbalancein Covariates on the Primary Endpoint of OS at Day 180
Post-HSCT on Study IM101841

Term HR (95% Cl) Nominal P-value

Abatacept vs. Control 0.14(0.02, 0.77) 0.0238

Disease status:Early or Chemo-sensitive vs.
Advanced or Chemo-resistant 0.38(0.18, 0.78) 0.0089

Disease status:Intermediate vs. Advanced or
Chemo-resistant 0.43(0.16, 1.18) 0.1006

Conditioning regimen: Reduced intensity or

Non-myeloablative vs. Myeloablative 0.47(0.22, 1.03) 0.0598
Clinical trial participation: Yes VS. No 0.72(0.23, 2.24) 0.5769
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Year of transplant: 2014-2018 VS. 2011-2014 0.86(0.35, 2.13) 0.7509

Source: FDA analysis of adtte.xpt for study IM101841
The following analyses were requested by FDA to assess the potential selection bias:

1. “To assess measurement bias, we recommend a methods study be conducted. This study should
include all patients enrolled in the IM101311 study (7/8 and 8/8 matched patients), with stratified
analyses by 7/8 and 8/8 HLA matching. All study variables (i.e., baseline covariates, independent
variables, exposure, outcomes, etc.) should be compared between the clinical trial and the CIBMTR
database among the patientsenrolled in IM101311 who have variables collected both in ABA2 and
the CIBMTR database. This will result in a direct evaluation of measurement error within the CIBMTR.
Please consider stratifying by other factors (e.g., treatment site or groups of treatment sites) to
inform the best final study design, in terms of minimizing this bias, for your final study.”

The Applicant assessed following outcomes in 8/8 HLA-matched subjects treated with CNI+MTX without
ATG for IM101311 participants tolM101311 non-participants:

- 0S with 180 days of follow-up post-HSCT

- Gradell-IVaGVHD-free survival up to the first 100 and 180 days

- Gradelll-IVaGVHD-free survival up to the first 100 and 180 days

- Relapse-free survival up to the first 100 and 180 days of follow-up

- Incidence of PTLD at the first 100 and 180 days of follow-up

The analyses were based on the same selection methodology, definition of study variables, and analysis
method (same propensity score model via IPTW method) in Study IM101841 mentioned in section 8.1.4
in this Assessment Aid. The study results are in Table 35.

Table 35: 8/8 HLA-matched Subjects Treated with CNI + MTX without ATG for IM101311 participants to
IM101311 non-participants

IM101311 participants IM101311non-
N=67 participants
N=315
OS During 180 Days of Follow-up Post-transplant
Proportionwith Event, n/m (%) 10/67 (14.9) 61/315(19.4)
Survival Rate at Day 180 (95% Cl) 0.86(0.71,0.94) 0.81(0.77,0.85)
Hazard Ratio vs. Comparator Group (95%Cl) * 0.71(0.32,1.57)

*Marginal hazard ratiobased on weighted Cox proportional hazards modelwith treatment as the only covariate
using arobustvariance estimator thataccounts for the sample weights. Ties are handled using the Breslow
method.

Source:the Applicant’s Table 8.5.1.2-1, Table 8.5.1.3-1, Table 8.5.1.3-3, Table 8.5.1.4-1

Reviewer’scomment: The outcome of OS at Day 180 demonstrated the consistency between participants
and non-participants of Study IM101311. Results were similar for other endpoints (e.g., GFS) as well.
However, giventhat GVHD is not captured with sufficient granularityin CIBMTR for FDA reviewer
adjudication, these endpoints are not reported here.
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There were no cases of PTLD reported in 8/8 HLA-matched subjects in this analysis.

2. “To assess measurement bias, we recommend a methods study be conducted. This study should
include all patients enrolled in the ABA2 study (7/8 and 8/8 matched patients), with stratified
analyses by 7/8 and 8/8 HLA matching. All study variables (i.e., baseline covariates, independent
variables, exposure, outcomes, etc.)should be compared between the clinical trial and the CIBMTR
database among the patientsenrolled in ABA2 who have variables collected bothin ABA2 and the
CIBMTR database. This will result in a direct evaluation of measurement error withinthe CIBMTR.
Please consider stratifying by other factors (e.g., treatment site or groups of treatment sites) to
inform the best final study design, in terms of minimizing this bias, for your final study.”

The Applicant assessed the degree of concordance of the study outcomes, GVHD prophylaxis
treatments, and independent variables of interest between the CIBMTR database and Study IM101311
for all subjects enrolled in Study IM101311. The summary is provided in Table 36.

Table 36: Summary of Degree of Concordance of Variables of Interest between the CIBMTR Database
and Study IM101311

7/8 Cohort 8/8 Cohort
Agreement ~5-10% discrepancy Agreement ~5-10% discrepancy
Outcome 0S e Grlll-IVaGVHD OS (1 patient *  Grll-IVaGVHD or Death
or reported “no” in the up to Day 100 (8%)
. Death up to CIBMTR database *  Grll-IVaGVHD or Death
Day 180 (7%) and “yes” in up to Day 180 (7%)
*  PTLDup to Day IM101311.) *  Grlll-IVaGVHD or
. 100 (60%) Death up to Day 100
*  PTLDup to Day (8%)
. 180 (60%) . Gr IlI-IVaGVHD or
Death up to Day 180
(7%)
. Relapse or Death up to
Day 180 (6%)
. PTLD up to Day 100
(67%)
. PTLD up to Day 180
(67%)
Baseline Treatment, gender, . Performance Treatment, gender, . Performance Score 70%
Covariates conditioning Score 80% (7%) conditioning (5%)
(Categorical regimen, stem cell . Performance regimen, or . Performance Score 80%
variables) source, or year of Score 90-100% year of transplant (7%)
transplant (10%) . Performance Score 90-
. Disease (7%) 100% (9%)
«  CMV (6%)
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Donor-recipient . Donor-recipient ABO
ABO Mismatch Mismatch (61%)
(60%)

Baseline Age (ICC, nearly Age (ICC, nearly

Covariates 100%) 100%)

(Continuous

variables)

Source: Generated by statistical reviewer based on the Applicant’s Table S.5.17.1.1, Table S.5.17.1.3,
Table S.5.17.2.1andTable S.5.17.2.3 inthe IM101841 primary CSR

Among 7/8 matched subjects, there were no discrepancies on treatment, gender, conditioning regimen,
stem cell source, or year of transplant. Some discrepancies were noticed on remaining baseline
characteristics, general agreement on OS. The ICC for continuous variable age was nearly 100%.

Among 8/8 matched subjects, there were no discrepancies on treatment, gender, conditioning regimen,
or year of transplant. Some discrepancies were noticed on remaining baseline characteristics, some
discrepancies on outcome variables. The ICC for continuous variable age was nearly 100%.

A clinical question that was posed during the review of the primary endpoint was how well the endpoint
of OS relates tothe prophylaxis of aGVHD. The clinical team looked at this in two ways. First was to look
for differences in aGVHD occurrence in the first 180 days. This was not picked as the primary endpoint
for Study IM101841 since this data is not uniformly collected in a granular format for all patients in the
CIBMTR database. Time to event data for aGVHD occurrence is available for a non-random subset of
patients that have supplemental CRF data forms submitted. However, all patients are required to have
TED forms submitted and the occurrence of aGVHD by the day 100 and the day 180 time point are a
component of those forms. Figure 16 below shows the contingency tables for grade II-IVaGVHD, grade
[1-IVaGVHD or death, grade I11-IV aGVHD, and grade I11-IV aGVHD or death all tallied at day 180. Of note,
these are not weighted by propensity score and represent a basic look at the rates of reported aGVHD
by day 180 in these two groups of patients. Refer to Table 41 for the Applicant’s analysis of aGVHD
events using time to aGVHD data and propensity score weighting. However, note that this analysis only
includes patients with CRF data available. Interestingly, while the rate of grade II-IVaGVHD was
essentially the same (43.4% vs 43.2%, Aba+CNI+MTX without ATG vs CNI+MTX without ATG), the rate of
severe aGVHD was lower in the abatacept treated patients (10.2% vs 19.1%, (Aba+CNI+MTX without
ATG vs CNI+MTX without ATG). Since deathfrom other causes is a competing risk to developing aGVHD
during this time period, contingency tables with aGVHD or death by day 180 are also shown. The
addition of death to the endpoint by day 180 shows some separation between comparison arms (44.4%
vs 53.7%, Aba+CNI+MTX without ATG vs CNI+MTX without ATG) for grade II-1V aGVHD or death by day
180 and (11.1% vs 33.3%, Aba+CNI+MTX without ATG vs CNI+MTX without ATG) for the rate of gradelll-
IVaGVHD or death by day 180.

Figure 16: Analysis of aGVHD events by day 180in study IM101841
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Source: FDA analysis of adsl.xpt for study IM101841

The second approach the review team took was to obtain the cause of death for the patients in Study

Contingency Table Contingency Table
Overall - Gr2-4 aGVHD 180D FU Gr2-4 aGVHD or Death 180D FU
Count N Y Total Count N Y Total |
ol Total % o Total %
£Col % £ Col %
S Row % S Row %
oCNI = MTX + 30 23| 53 g,'cm + MTX + ' 30 24 54
‘S Aba without ATG 13.95| 1070/ 2465 ‘S Aba without ATG 13.89| 11.11| 2500
3 2459| 2473 3 2857| 2162
0 56.60) 4340 o 55.56 4444
S CNI + MTX without ATG 92 70/ 162 S CNI + MTX without ATG | 75 87| 162
E 4279 3256 7535 £ 3472| 4028 7500
2 7541 7527 £ 7143 7838
56.79| 4321 4630, 53.70
Total [~ 128 93] 215 Total [ 105 111 216
56.74 4326 4861/ 51.39
Contingency Table Contingency Table
Overall - Gr3-4 aGVHD 180D FU Gr3-4 aGVHD or Death 180D FU
Count N Y Total Count N Y Total
“o/Total % ‘o/Total %
£Col % £Col %
§ Row % _ § Row % _
QCNI + MTX = 44 5 49 o CNI + MTX + 48 6 54
‘& Aba without ATG 2085 237 2322 £/ Aba without ATG 2222| 278 2500
3 25.14| 13.89 3 30.77| 10.00
© 89.80| 10.20 0 | 8889 11.11] |
S CNI + MTX without ATG | 131 31 162 S CNI + MTX without ATG 108 54, 162
£ 6200 1469 7678 £ 50.00, 2500 7500
: 5 7486, 86.11 = 69.23 9000
8086/ 19.14 6667 3333
Total | 175 36| 211 Total | 156 60 216
8294 17.06 7222| 2778

IM101841 and compare them between treatment arms. As can be seenin Table 37 below, the most
frequent cause of death by day 180 in the CNI+MTX without ATG group was due to GVHD whereas no
patients in the abatacept+CNI+MTX without ATG died of GVHD by day 180. One issue that was discussed
above was the impact of an imbalance in advanced disease patients in the comparatorarm as it might
cause anincreased rate of primary disease relapse and relapse related death as a confounding riskin the
OS analysis. This was investigated with several methods above. As an additional approach, if we remove
from consideration patients that have relapsed from the cause of deathtabulations, we still see that
GVHD is the most frequent etiology of death in the CNI+MTXwithout ATG group. This is important since
patients that have relapsed usually have their ongoing immunosuppression (CNI) stopped and/or given
donor lymphocyte infusions in attempt to induce a graft-versus-leukemia effect to treat the relapse of
the primary disease. These actions cangreatlyincrease the risk of developing aGVHD in these patients.
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Therefore, censoring relapsed patients from this analysis that have relapsed lessens this potential
confounding on aGVHD death events.

Table 37: Cause of death to day 180 post-transplantation in StudyIM101841 primary endpoint
population

All patients Without relapsed patients
Abatacept+CNI+MTX CNI+MTX Abatacept+CNI+MTX CNI+MTX

Cause of Death (n=54) (n=162) (n=49) (n=137)
GVHD 0 (0%) 10 (6%) 0 (0%) 9 (7%)
Primary disease 1(2%) 9 (6%) 1(2%) 1(1%)
Organfailure 1(2%) 7 (4%) 1(2%) 7 (5%)
Infection 0 (0%) 6 (4%) 0 (0%) 5 (4%)
Graft failure 0 (0%) 1(1%) 0 (0%) 1(1%)
Idiopathic

pneumonia 0 (0%) 1(1%) 0 (0%) 1(1%)
Other cause 0 (0%) 1(1%) 0 (0%) 1(1%)
Vascular 0 (0%) 1(1%) 0 (0%) 1(1%)

Source: FDA analysis of adsl.xpt for study IM101841 merged with cause of death by subject ID supplied by
Applicant IR response on 10/8/2021.

Data Quality and Integrity

The Applicant’s Position:

Research conducted by CIBMTR was conducted in accordance with the ethical principles that have their
origin in the Declaration of Helsinki. The rights, safety, and well-being of the study subjects were the
most important considerationand prevailed over the interests of science and society.

FDA Assessment:

We agree with the data quality and integrity assessment. As noted above, CIBMTR continuously
collects and audits data at all participating transplant centers, including post-transplant follow
up data for defined outcomes and more detailed data collection on ~25% of registered patients
using a regularly reviewed, weighted algorithm. The CIBMTR has a Data Quality Program that
includes an Audit Program to evaluate data accuracy, completeness, and implement corrective
actions as needed to ensure data quality.

Efficacy Results — Secondary and other relevant endpoints
Data:

Table 38: Summary of OS During 180 Days of Follow-up Post-transplant Using Stabilized Inverse
Probability of Treatment Weighting (IPTW) with Propensity Scores (PS) in the Comparator Group with
ATG-1M101841

CNI+MTX+ Abawithout ATG CNI+MTX with ATG
N=54 N=162
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Proportion With Event, n/m (%) 2/54(3.7) 41/162 (25.3)
Survival Rate At Day 180 (95% Cl) (A) 0.98(0.76,1.00) 0.74(0.65,0.80)
P-value From Log-RankTest (A) 0.0060

Hazard Ratio vs. Comparator Group (95% CI)(B) 0.08 (0.02,0.36)

n=Number of subjects who died of any cause, m= Number of subjects in the analysis

Propensityscoresobtained from a logistic regression model including gender, disease, age, HSCT graft source,
conditioningintensity, performance score, and CNI type as covariates

(A) Based on weighted Kaplan-Meier method.

(B) Marginal hazard ratio based on weighted Cox proportional hazards modelwith treatmentand disease status as
covariates using a robust variance estimator that accounts for the sample weights. Ties are handled using the
Breslow method.

OStime is definedas the time between the date of transplant to the date of death.

Subjects are censoredat 181 days post-transplant or at time of last follow-up, whicheveris earlier.

Source (ADaM dataset): Table S.5.1.5 (ADSL, ADTTE) in the IM101841 Primary CSR
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Table 39: Summary of OS During 180 Days of Follow-up Post-transplant Using Stabilized IPTW with
Propensity Scores in the Tacrolimus Sub-group-1M101841

Tacrolimus+MTX+ Aba Tacrolimus+MTX without
without ATG ATG
N=33 N=99
Proportion With Event, n/m (%) 0/33 29/99(29.3)
Survival Rate At Day 180 (95% Cl) (A) 1.00 0.72(0.62,0.80)
P-value From Log-RankTest (A) 0.0043
Hazard Ratio vs. Comparator Group (95% CI)(B) 0.00 (NA)

n=Number of subjects who died of any cause, m= Number of subjects in the analysis

Propensityscoresobtained from a logistic regression model including gender, disease, age, HSCT graft source,
conditioningintensity, performance score, and CNI type as covariates

(A) Based on weighted Kaplan-Meier method.

(B) Marginal hazard ratio based on weighted Cox proportional hazards modelwith treatmentand disease status as
covariates using arobust variance estimatorthataccounts for the sample weights. Ties are handled using the
Breslow method.

OStime is definedas the time between the date of transplant to the date of death.

Subjects are censoredat 181 days post-transplant or at time of last follow-up, whicheveris earlier.

Source (ADaM dataset): Table S.5.1.6 (ADSL, ADTTE) in the IM101841 Primary CSR

Figure 17: K-M Plot of OS During 180 Days of Follow-up Post-transplant Using Stabilized Inverse IPTW
with Propensity Scores (PS) in the Comparator Group with ATG -1M101841

Propensityscoresobtained from a logistic regression model including gender, disease, age,

HSCT graft source, conditioningintensity, performance score, and CNI type as covariates.

Based on weighted Kaplan-Meier method. Symbolsrepresent censored observation.

OStime is definedas the time between the date of transplant to the date of death.

Subjects are censoredat 181 days post-transplant or at time of last follow-up, whicheveris earlier.

NE: Not Estimable

Source (ADaM dataset): Figure S.5.1.5 (ADTTE [SECFL=Y and PARAMCD=0S]) in the IM101841 Primary CSR
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Figure 18: K-M Plot of OS During 180 Days of Follow-up Post-transplant Using Stabilized IPTW with
Propensity Scores in the Tacrolimus Sub-group-1M101841

Propensityscoresobtained from alogistic regressionmodel including gender, disease, age,

HSCT graft source, conditioningintensity, performance score, and CNI type as covariates.

Based on weighted Kaplan-Meier method. Symbolsrepresent censored observation.

OStime is definedas the time between the date of transplant to the date of death.

Subjects are censoredat 181 days post-transplant or at time of last follow-up, whicheveris earlier.

NE: Not Estimable

Source (ADaM dataset): Figure S.5.1.6 (ADTTE [TACFL=Y and PARAMCD=0S]) in the IM101841 Primary CSR

The Applicant’s Position:

Overall Survival - Comparator Group CNI+MTX with ATG:

In the first secondary analysis population, the OS rate through 180 days was significantly higher (Log
rank P value = 0.0060; Survival rate at Day 180:98% vs 74%; HR: 0.08 [95% Cl, 0.02, 0.36]) in subjects
who received abatacept+CNI+MTX without ATG than in subjects who received CNI+MTX with ATG
(Figure 15). The abatacept+CNI+MTX without ATG regimen had a significant protective effect compared
to CNI+MTX with ATG.

Overall Survival in the Tacrolimus Sub-group

In the second secondary analysis population, OS rate through 180 days was significantly higher (P value
=0.0043) in the subgroup of patients receiving tacrolimus + MTX+ abatacept without ATG compared to
patients receiving tacrolimus + MTX without ATG.

FDA Assessment:
The FDA agrees with the Applicant’s description of the secondary efficacy results.

A hierarchicaltesting strategy was used for testing secondary endpoint of the OS rate during 180 days of
follow-up post-transplant was compared betweenthe CNI+MTX+ Aba without ATG group and CNI+MTX
with ATG group. Since the primary efficacy endpoint met its objective, the p-value for this secondary
endpoint was interpretable.
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Note that due to the small sample size in the tacrolimus subgroup, no formal statistical tests were
included for this analysis population. Therefore, the p-value for the tacrolimus subgroup analysis is
nominal only. Furthermore, the hazardratio is not applicable for this endpoint since no events were
reported in the tacrolimus+MTX+ aba without ATG group.

Reviewer’scomment: Note that the primary comparison in Study IM101841 provides indirect evidence of
the contribution of effect of abatacept to the combination abatacept+CNI+MTX. The secondary
objectives of Study IM101841 provide indirect evidence of efficacy and safety of this combination vs.
various commonly-used regimens.

FDA notes that the some of these secondary endpoints represent comparisons of the core abatacept
treated group of patients (n=54) from the CIBMTR with a completely different set of alternatively
treatedtransplant patients. It is notable that the abatacept+CNI+MTXwithout ATG versus the
CNI+MTX+with ATG showed a similar OS benefit as the primary endpoint comparison. For this
comparison, another sample of 162 patients were randomly selected from CIBMTR that met
inclusion/exclusion and were treated with CNI+MTXwith ATG during the inclusion time period. Another
propensity score and IPTW was then determined for this new comparison with overall results of OS
againshowing a benefit to abatacept treatment.FDA alsoanalyzed the cause of death for this group
with and without patients that have relapsed (Table 40).

Table 40: Cause of death in Study IM101841 secondaryendpointusing comparator arm with ATG

All patients Without relapsed patients
CNI+ MTX+ Aba CNI + MTX with CNI+ MTX+ Aba CNI + MTX
without ATG ATG without ATG with ATG
Cause of Death (N=54) (n=162) (n=49) (n=133)
Infection 0 (0%) 12 (7%) 0 (0%) 12 (9%)
Primary disease 1(2%) 12 (7%) 1(2%) 0 (0%)
GVHD 0 (0%) 6 (4%) 0 (0%) 4 (3%)
Organfailure 1(2%) 3 (2%) 1(2%) 2 (2%)
ARDS 0 (0%) 2 (1%) 0 (0%) 2 (2%)
Hemorrhage 0 (0%) 2 (1%) 0 (0%) 2 (2%)
Other cause 0 (0%) 2 (1%) 0 (0%) 2 (2%)
Graft failure 0 (0%) 1(1%) 0 (0%) 1(1%)
Secondary
malignancy 0 (0%) 1(1%) 0 (0%) 0 (0%)
Source: FDA analysis of ads|.xpt for study IM101841 merged with cause of death by subject ID
supplied by Applicant IR response on 10/8/2021.

Itis notable that the most frequent causes of death in the ATG treated group were infection and relapse
of primarydisease as the most frequent followed by GVHD. This is somewhat expected given the
previous studies with ATG in that high nonspecific removal of T cells by ATG does reduce the incidence
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of aGVHD and cGVHD but has not shown an OS benefit thought to be due to the high rate of infection
seenin such profoundly immunosuppressed patients. Itis also notable that ATG patients had a high rate
of primary disease relapse. While it is unlikely that abatacept is directly affecting relapse of primary
disease, it has been speculated that too much post-transplant immunosuppression will dampen any
graft-versus-leukemia effect of the transplant and thereby reduce its potential benefit. Lastly, it is also
important to note that even though ATG has been shown to reduce aGVHD that 4% of patients in the
ATG treated groups still ultimately developed aGVHD severe enoughto be the cause of death within the
first 180 days. This secondary endpoint also demonstratedthe OS benefit of abatacept treatment
against another randomly selected cohort of patients from CIBMTR and perhaps offers a more clinically
relevant comparison of aGVHD prophylaxis regimens.

Dose/Dose Response
The Applicant’s Position:
Not applicable.

FDA Assessment:
Not applicable.

Durability of Response
The Applicant’s Position:
Not applicable.

FDA Assessment:
Not applicable.

Persistence of Effect

The Applicant’s Position:

The persistence of efficacy of abatacept in preventing severe aGVHD is supported by the clinically
meaningful effects of treatment on GFS through Day 180 in the pivotal Study IM101311 and OS through
Day 180 in Study IM101841. The 4-dose abatacept prophylaxis regimen greatly and significantly
improved Day 180 OS in 7/8 MMUD subjects.

FDA Assessment:
FDA considers OS at day 180 to be appropriate to convey durability of response with regardto
prophylaxis of aGVHD.

Efficacy Results — Key Exploratory endpoints
Data:

Table 41: Summary of Grade II-IV GFS and Grade llI-IV GFS During 180 Days of Follow-up
Post-transplant- IM101841

CNI+MTX+ Abawithout ATG CNI+MTX without ATG

N=54 N=162
Grade II-1V GFS
Proportion With Event, n/m (%) 7/20(35.0) 33/51(64.7)
Survival Rate At Day 180 (95% Cl) (A) 0.65 (0.40, 0.82) 0.35(0.23,0.48)
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Hazard Ratio vs. Comparator Group (95% Cl)(B) 0.44(0.19,0.99)
Grade IlI-IVGFS
Proportion With Event, n/m (%) 0/20 20/51(39.2)
Survival Rate At Day 180 (95% Cl) (A) 1.00 0.61
Hazard Ratio vs. Comparator Group (95% Cl)(B) 0.00(NA)
Relapse-free Survival
Proportion With Event, n/m (%) 7/54(13.0) 51/162(31.5)
Survival Rate At Day 180 (95% Cl) (A) 0.87(0.75,0.94) 0.69(0.61,0.75)
Hazard Ratio vs. Comparator Group (95% Cl)(B) 037(0.17,0.81)
n=Number of subjects who died of any cause, m= Number of subjects in the analysis
Propensityscoresobtained from a logistic regression model including gender, disease, age, HSCT graft source,
conditioningintensity, performance score, and CNI type as covariates
(A) Based on weighted Kaplan-Meier method.
(B) Marginal hazard ratio based on weighted Cox proportional hazards modelwith treatment and disease status as
covariates using arobust variance estimatorthataccounts for the sample weights. Ties are handled using the
Breslow method.
OStime is definedas the time between the date of transplant to the date of death.
Subjectsare censoredat 181 days post-transplant or at time of last follow-up, whicheveris earlier.
Source (ADaM dataset): Table S.5.8.1 and Table S.5.8.2 (ADTTE); Table S.5.11 (ADTTE) in the IM101841 Primary CSR

Table 42: Summary of OS During 180 Days of Follow-up Post-transplant Using Stabilized IPTW with
Propensity Scores in the PT-Cy Comparator Group -1M101841

CNI+MTX+ Abawithout ATG PT-Cy without ATG
N=54 N=162
Proportion With Event, n/m (%) 2/53(3.8) 21/162(13.0)
Survival Rate At Day 180 (95% Cl) (A) 0.98(0.77,1.00) 0.88(0.81,0.92)
P-value From Log-RankTest (A) 0.1097
Hazard Ratio vs. Comparator Group (95% CI)(B) 0.15(0.03,0.67)

n=Number of subjects who died of any cause, m = Number of subjects in the analysis

Propensityscoresobtained from a logistic regression model including gender, disease, age, HSCT graft source,
conditioningintensity, and performance score as covariates.

(A) Based on weighted Kaplan-Meier method.

(B) Marginal hazard ratio based on weighted Cox proportional hazards modelwith treatment as the only covariate
using arobust variance estimatorthataccounts for the sample weights. Ties are handled using the Breslow
method.

(C) Marginal hazard ratio based on weighted Cox proportional hazards model with treatment and disease status as
covariates using a robust variance estimator that accounts for the sample weights. Ties are handled using the
Breslow method.

OStime is definedas the time between the date of transplant to the date of death.

Subjects are censoredat 181 days post-transplant or at time of last follow-up, whicheveris earlier.

NA: NotApplicable, NE: Not Estimable

One (n=1) subjectin the Abatacept group excluded from analysis due to stabilized weight >10.

Source (ADaM dataset): Table S.5.1.8 (ADSL, ADTTE) in the IM101841 Primary CSR
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Figure 19: K-M Plot of OS During 180 Days of Follow-up Post-transplant Using Stabilized IPTW with
Propensity Scores in the PT-Cy Comparator Group -1M101841
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Censored O CNI+ MTX + Aba without ATG * PT-Cy without ATG
Propensityscoresobtained from a logistic regression model including gender, disease, age, HSCT graft source,
conditioningintensity, and performance score as covariates.

Based on weighted Kaplan-Meier method. Symbolsrepresent censored observation.

OStime is definedas the time between the date of transplant to the date of death.

Subjects are censoredat 181 days post-transplant or at time of last follow-up, whicheveris earlier.

NE: Not Estimable

Source (ADaM dataset): Figure S.5.1.8 (ADTTE [PTCY=Y and PARAMCD=0S]) in the IM101841 CSR,

The Applicant’s Position:

Primary Objective Cohort: Grade 111V aGVHD-free Survival, Grade 1111V aGVHD-free Survival and
Relapse-free Survival

For all of the three endpoints, the survival rates at Day 180 were higher in the CNI+ MTX + abatacept
without ATG group comparedto the CNI+ MTX without ATG group.

Comparison of subjects treated with abatacept+CNI+MTX without ATG to PT-Cy without ATG: The K-M
curves showed a small degree of separationin OS favoring abatacept+CNI+MTX without ATG compared
to PT-Cy without ATG (Figure 17; survival rate at Day 180: 98% vs 88%). In addition, the HR was 0.15
(95% CI:0.03, 0.67). This shows a protective effect in patients receiving abatacept+CNI+MTX without
ATG compared to those receiving PT-Cy without ATG. However, the difference betweenthe two
treatment groups was not significant based on the log ranktest (P-value=0.1097).

FDA Assessment:
The exploratory endpoints were not included in the testing order; therefore, all p-values were nominal,
and must be interpretedas such.

From a clinical perspective, PT-Cyis an increasingly common regimenfor aGVHD prophylaxis in patients
at high risk for aGVHD. While this exploratory endpoint did not reach statical significance, it was
encouraging that abatacept treatment showed similar results to PT-Cy. Again, analysis of the cause of
death comparison for these two groups showed that three most frequent causes of deathin the PT-Cy
group were primary disease, infection, and GVHD (Table 43).

140
Version date: January 2020 (ALL NDA/ BLA reviews)

Disclaimer: In this document, the sections labeled as “The Applicant’s Position” are completed by the Applicant
and do not necessarily reflect the positions of the FDA.

Reference ID: 4904952



NDA/BLA Multi-disciplinary Review and Evaluation [BLA 125118 S-240]
ORENCIA (abatacept)

Table 43: Causes of death in Study IM101841 for the exploratory comparison of Aba + CNI + MTX
without ATG versus PT-Cy without ATG

All patients Without relapsed patients
CNI+ MTX+ PT-Cy without CNI+ MTX+ Aba PT-Cy without
Aba without ATG without ATG ATG
ATG (n=162) (n=49) (n=137)
(n=54)
Primary disease 1(2%) 8 (5%) 1(2%) 1(1%)
Infection 0 (0%) 5(3%) 0 (0%) 5 (4%)
GVHD 0 (0%) 3 (2%) 0 (0%) 3 (2%)
Organfailure 1(2%) 2 (1%) 1(2%) 2 (1%)
ARDS 0 (0%) 1(1%) 0 (0%) 1(1%)
Hemorrhage 0 (0%) 1(1%) 0 (0%) 1(1%)
Not reported 0 (0%) 1(1%) 0 (0%) 1(1%)
Source: FDA analysis of adsl.xpt for study IM101841 merged with cause of death by subject ID
supplied by Applicant IR response on 10/8/2021.

Reviewer’scomment: As GVHD and relapse were not captured with sufficient granularity for adjudication
by FDA, the exploratory analyses presented above should not be considered in the overall assessment of
efficacy of abatacept in the 7/8 HLA-matched population.

Additional Analyses Conducted on the Individual Trial
The Applicant’s Position: Not applicable

8.1.5Integrated Review of Effectiveness

The Applicant’s Position:

Randomizedtrial IM101311 provided the pivotal data for effectiveness of abatacept+CNI+MTXaGVHD
prophylaxis regimen. In IM101311, 2 different cohorts of patients undergoing HSCT for treatment of a
HM received a graft from an URD with whom they were either matched at 7 of 8 (7/8 MMUD cohort) or
8 of 8 (8/8 MUD cohort) HLA loci. In the randomized double-blind 8/8 MUD cohort, abatacept+CNI+MTX
was compared to Placebo+CNI+MTX. Inthe single arm 7/8 MMUD cohort, abatacept+CNI+MTX was
compared to a CIBMTR historic comparator group of patients treated with CNI+MTX.

Retrospective observational study IM101841 provided supportive/confirmatory effectiveness data.
Study IM101841 examined outcomes of abatacept+SOC GVHD prophylaxis in HSCT subjects receiving a
graft from a 7/8 MMUD with those treated with SOC therapy alone.

FDA Assessment:

As the Applicant notes, pivotal data for the indication of prophylaxis of aGVHD is based on the results of
the 8/8 MUD cohort of Study IM101311 that compared abatacept treatment ina randomized double

blinded design and found that GFS was numerically improved for the severe Grade I11/IV GFSto day 180
and for moderate/severe Grade I1/1V GFS to day 180, with the point estimate and confidence interval of
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the hazardratiofor the latter being less than 1. Analysis of OS results up to day 180 also showed
numerical improvement with abatacept treatment, again with the point estimate and confidence
interval of the OS hazardratio being less than 1.

The singlearm 7/8 MMUD cohort in Study IM101311 was considered exploratory. In addition, the
Applicant did not submit the “historic control” data (comparator) for the 7/8 MMUD cohort in Study
IM101311to FDA, and therefore, FDA was not able to conduct the review on this comparison.

Study IM101841, a second clinical study using data from the CIBMTR, assessed OSthrough 180 Days for
the abatacept + CNI + MTX group versus the CNI + MTX group in patients undergoing 7/8 MMUD HSCT
and demonstrated significant improvement. The GFS endpoints, which were considered as the direct
measurement of GVHD prophylaxis, were not designed for collection in the CIBMTR database.

8.1.6 Assessment of Efficacy Across Trials
The Applicant’s Position:
Efficacy results from studies IM101311 and the IM101841 study are not directly compared because of
differences in study design and statistical methodology, ie, IM101311is a randomized clinical trial, and
its analyses are not weighted, while IM101841is an observational study and used IPTW to deal with
possible confounding and bias due to differences betweenthe treatment groups based on known key
prognostic factors. Nevertheless, both studies showed that the addition of abatacept tothe SOC aGVHD
prophylaxis resultedin significantlyimproved OS rates.

FDA Assessment:

FDA does not agree withthe Applicant’s statement about the “significantly” improved OS rate in Study
IM101311. The secondary endpoint OS was not included in the statistical testing strategy, and therefore,
considered exploratory. IM101841 was a clinical study that incorporated data from CIBMTR inthe
evaluation of aGVHD prophylaxis using OS assessed at 6 months after transplantation.

While not able to be formally tested, from a clinical perspective, the OS survival curves and OS HR with a
point estimateandCl less than 1 on the 8/8 cohort of Study 101311 were compelling for a drug effect,
especially considering numerical improvement on numerous clinical endpoints. Furthermore, Study
IM101841 showed a significantlyimproved survival rate at 6 months post-HSCT for abatacept + CNI +
MTX compared to CNI + MTX alone in patients undergoing HSCT from a 7/8 MMUD, despite the caveats
of its design noted above and below.

8.1.7 Integrated Assessment of Effectiveness

The Applicant’s Position:

Data from IM101311 demonstrated a favorable benefit-risk profile for abatacept comparedto placebo
for the prophylaxis of moderate to severe aGVHD in URD HSCT in patients 6 years of age or older.
Abatacept treatment improved severe (Gr I11-IV) GFS up to 180 days in the 8/8 cohort (89%) compared
to the placebo cohort (77%). The improvement was not statistically significant at the 0.05 level
(P-value =0.1223). However, in the 8/8 MUD cohort, the addition of abatacepttoa SOC aGVHD
prophylactic regimen was associated with a significant increase in the percentage of MUD HSCT
recipients who met the more commonly used endpoint of moderate to severe (Gr II-1V) GFS (50% vs
33%; HR:0.55, P-value = 0.0069), as well as that of OS 97% vs. 84%; HR: 0.33, P-value = 0.0281). When
the abatacept treated subjects inthe 7/8 MMUD cohort were compared to CIBMTR controls, severe (Gr
[11-1V) GFS rates upto Day 180 were 100% vs 55% (HR: 0.08, P-value <0.0001); Table 17. Similar
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improvements were observed in both 7/8 MMUD and 8/8 MUD cohorts in terms of other efficacy
outcomes, including cumulative incidence rates of severe aGVHD, DFS, and TRM.

To further evaluate the treatment effect observedin IM101311, Study IM101841 was conducted using
patient information recorded in the CIBMTR databasewith similarinclusion and exclusion criteria, but a
larger sample size. Toaddress potential confounding and bias due to differences betweenthe treatment
groups in key demographic and disease characteristics of the transplant recipients selected for study
participation, IPTW, as computed from the propensity scores, was usedin the primary analysis.
Propensity score matching was used as a supplemental analytical approach for the primary objective
cohort. Study IM101841 demonstrated that 7/8 HLA-matched patients treated with abatacept+CNH+MTX
without ATG had a large and significantimprovement in OS at Day 180 compared to patients treated
with CNI+MTX, both with and without ATG. Similar improvements in OS were also observed in several
subgroup analyses. Patients treated with abatacept+CNI+MTX without ATG also showed an
improvement in OS at Day 180 compared to patients treated with PT-Cy without ATG

Overall, the available clinical data suggest that the addition of abatacept toa standard of care regimen
of a calcineurin inhibitor and methotrexate for prophylaxis of severe aGVHD represents animportant
and clinically meaningful advance in the care and survival probability of recipients of HSCT from
unmatched donors. Data presentedinthis document substantiate the clinical benefit of abatacept for
the prophylaxis of moderate to severe aGVHD in URD HSCT in patients 6 years of age or older.

FDA Assessment:

The FDA does not agree with the Applicant’s promotional language about the efficacy results of Study
IM101311. The Gr I1-IV GFS and OS endpoints for the 8/8 MUD cohort were not included in the testing
order; therefore, these endpoints were considered exploratory and corresponding p-values were
nominal. The 7/8 MMUD cohort was evaluated as single arm cohort and results were considered
exploratory with nominal p-values. The cumulative incidence rates of severe aGVHD, DFS, and TRM in
both 7/8 MMUD and 8/8 MUD cohorts were considered exploratory. No formal conclusions could be
drawn basedon these results.

In addition, though Study IM101841 met its primary objective to show improvement of OS through Day
180 for abatacept comparedto SOC, the number of events and HR estimate were quite small which may
not represent the true treatment effect. Also, clinical benefit in GFS in Study IM101841 could not be
reliably measured since the granular details on the occurrence of GVHD events, necessary for FDA to
perform proper adjudication of the GFS endpoints, are not collected routinely in the CIBMTR database.

The clinical development program for prophylaxis of aGVHD included two studies:

e Study IM101311, a randomized, double-blind, placebo-controlled (8/8 MUD) cohort of subjects
who received a HSCT from an 8/8 HLA matched, URD, comparing subjects treated with
abatacept+SOC aGVHD prophylaxis (CNI+MTX) to those treated with placebo + SOC aGVHD
prophylaxis; and a single arm (7/8 MMUD) cohort of subjects who received a HSCT from 7/8
HLA-matched, URD.

e Study IM101841, a clinical study using registry data routinely collectedin the CIBMTR database
between January 1st 2011 to December 31st 2018 was designed to support the evidence for the
effectiveness of abatacept based on the primary outcome of 180-day OS after HSCT among
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patients who received abatacept with CNI plus MTX versus receipt of CNI plus MTX alone for
aGVHD prophylaxis.

Study IM101311

The 8/8 HLA matched cohort of Study IM101311 was considered an adequate and well-controlled
randomized cohort from a regulatory perspective. Due to an inability to randomize subjects to a control
armof CNI + MTX, the 7/8 MMUD cohort was a single-arm cohort, and therefore, the time-to-event
endpoints were not interpretable.

The study was originally an investigator-sponsored trial to study the utility of adding abatacept to
standard aGVHD prophylaxis regimen in subjects undergoing unrelated allogeneic hematopoietic cell
transplantation (HCT) for the treatment of high-risk hematologic malignancies. BMSintended to submit
the results of the double-blind stratum (8/8 cohort) and the single arm stratum (7/8 cohort) to support
the regulatory approval of the proposed indication above. To support the indication and align with the
recommendations in FDA guidance, the primary endpoint in the investigator protocol of cumulative
severe aGVHD incidence rate up to 100 days post-transplant was changedto GFS up to 180 days post-
transplant in the middle of the trial. Some other changes included statistical methods, Type | error
control, statistical power and secondary endpoints. The planned sample size was not changed. All
changes were specified in the BMS SAP. The change of analysis plan is summarizedin Table 44. Of note,
changing the primary endpoint in the middle of the trial without changing the sample size may limit the
statistical power totest the treatment effect. Also, the sample size 140 is considered smallto detect a
large treatment effect (HR of 0.34).

Table 44: Summary of change of analysis plan for Study IM101311

Investigator Protocol BMS SAP
Primary Cumulative incidence of Gr IlI/IVaGVHD event | Gradelll-IV GFS up to Day 180
Endpoint up to Day 100 post transplantation
Statistical Bayesian method Stratified log-rank test on mITT
Method population
Typel Error(2- | 0.20 0.05
sided)
Power 80% 81%

Assumption: placebo 0.2, absolute reduction Assumption: 28 Severe aGVHD events,

0.1, claim efficacy if P(61 > 062 | data)> 0.8 HR=0.34
Interim Conduct based on Bayesianstopping rule after | Conducted basedon Bayesianstopping
Analyses 100th subject enrolled rule after 100th subject enrolled
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Endpoints protective immunity, all grades of earlyand Grade llI-1V severe aGVHD

transplant-related mortality (TRM), disease DFS, TRM, cGVHD
free survival (DFS), immunosuppression-free
survival, immunosuppressive-free/relapse-free
survival, relapse, OS

Secondary Cumulative incidence curve of anti-viral Key Secondary: Cumulative incidence of

late aGVHD, overlap syndrome, chronic GVHD, Other Secondary: Grade II-1V GFS, OS,

Planned 140 140 (Actual 142)
SampleSize

Study IM101841

In the investigator protocol IM101311, matching with control group drawn from the CIBMTR registry for
7/8 matched cohort was initially planned. However, a detailed analysis plan for 7/8 matched cohort in
the investigator protocol was not provided to FDA for review. In June 2019, BMS met with FDA to
discuss the analysis results of Study IM101311 for subjects in the 7/8 cohort who were treated with
abatacept and compared to a pre-specified historic control group extracted fromthe CIBMTR database.
However, the analysis was conducted prior to FDA’s input and data for the historic control group were
not submitted to FDA for review. FDA had concerns with this approach; more detailed information
about the regulatory background can be found in section8.1.4.

In the investigator protocol IM101311, matching with control group drawn from the CIBMTR registry for
7/8 matched cohort was initially planned. However, a detailed analysis plan for 7/8 matched cohort in
the investigator protocol was not provided to FDA for review. In June 2019, BMS met with FDA to
discuss the analysis results of Study IM101311 for subjects in the 7/8 cohort who were treated with
abatacept and compared to a pre-specified historical control group extracted from the CIBMTR
database. However, the analysis was conducted prior to FDA’s input and data for the historical control
group were not submittedto FDA for review. FDA had concerns with this approach; more detailed
information about the regulatory background canbe found in section 8.1.4.

In November 2019, BMS provided an analysis plan for Study IM101841 to obtain feedback from FDA on
this study. Based on FDA’s feedback for the design of Study IM101841, BMS updated the SAP.

Limitations of Study IM101841:

1. Unmeasured Confounding
Study IM101841 was not randomized; therefore, the treatment effect may be confounded
because of differences between comparator arms with respect to related baseline factors. The
confounding effects from both observed imbalances and other unobserved factors could cause
substantial bias. The Applicant proposed to use the inverse probability of treatment weighting
(IPTW) method via a propensity score analysis to address potential confounding and bias due to
differences betweenthe treatment groupin key characteristics at transplantation. However, in
general, unmeasured confounding remains a potential concern for a non-randomized studythat
cannot be excluded. Additional sensitivity analyses did yield results similar to the initial primary
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results, however, suggesting that moderate to strong bias would have to be present to overturn
the result.

2. Database Design
The CIBMTR database was designed primarily for research purposes. The design includes
completeness of capture of all US HSCT patients and associated overall survival outcomes which
increases confidence in the generalizability of findings to the indicated population. CIBMTR also
has well-established protocols for data collection, quality, and auditing. However, based on the
design of this study, thereis potential for a higher proportion of missing data for data fields
where reporting was optional. For example, abatacept dosing was limited in subjects identified
through the “other GVHD prophylaxis” free text data field comparedto structured information
collected on CNland MTX dosing patterns. The duration of exposure was also not captured.
More importantly, the aGVHD-free survival endpoints which were considered as the direct
measurement of GVHD prophylaxis were not able to be adequately collected with sufficient
granularityin the CIBMTR database. Instead, OS, whichis generally considered a secondary
endpoint for treatments for GVHD (not necessarilyrelated to anti-GVHD efficacy), was used as
the primary endpoint in Study IM101841. The issue was raised regarding whether differences in
OS between groups would reflect predominantly drug efficacy on GVHD or whether other
factors (e.g. baseline characteristics or clinical care) might affect OS, in the absence of
randomization.

3. Misclassification
While misclassification of abatacept recipients could have been a concern, it was not considered
likely based on specific study practices and analyses conducted to evaluate the potential for
exposure misclassification. Specifically, there was a potential for misclassification of exposure
status since abatacept treatment information was from the free text data field. The exposure
substudy found no evidence of exposure misclassification. Inaddition, the comparator subjects
who were treated at sites participating in Study IM101311 were excluded to reduce this
potential issue. While this practice limited the chance of misclassification of exposure status, it
alsoeliminated the ability to assess site specific or geographic effects in the study. Outcome
misclassification was not considered to be a concern based on analyses comparing outcomes
between CIBMTR andIM101311.

4. Sample Size
The sample size of the subjects exposed to abatacept was considered smalland OS events were
rare, and therefore the statisticaltests may be potentially under-powered. Note that the sample
size was not based on statistical assumptions but on the availability of treated patients inthe
CIBMTR database.

5. Selection Bias
In the IM101841 study after weighting, 82.4% of abatacept treated patients participatedinthe
IM101311 trial whereas only 13.2% of SOC patients participatedin any clinical trial. It was
possible that patients who received abatacept through participating in clinical trials were a
healthier subset of subjects or received more closely monitored care resulting in improved
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outcomes, especially because the differences in the trial participation variable were present
after matching. In addition, there was potential variationin the way centers reported clinical
trial participation, which could underestimate the proportion of patients participating in trials.
However, the clinical care setting for receipt of HSCT is very highly monitored and clinically
requires patients have adequate health status to be transplant eligible, which lessens the
concern for the impact of this particular clinical setting.

6. Confounding and Covariate Imbalance
Residualimbalance was observed betweenthe abatacept treated and SOC treated groups for
the key baseline clinical characteristics even after weighting and matching: disease status,
conditioning regimen, clinical trial participation, year of transplant (grouped as 2011-2014 vs.
2014-2018) and race. Of note the differences in disease severity were of concern due to
potential confounding by severity; however, upon clinical review this was noted to confer a risk
of relapse (an alternative risk of OS event) that varies by age and disease type. This potential
was addressed in several sensitivity analyses above including adding disease status as a
covariate in the Cox proportional hazard ratio when disease status could not be included in the
propensity score, analysis of the subset of patients that did not include those few with
lymphoma (which allowed convergence of the propensity score model with the disease status
included), and analysis of cause of death +/- the removal of patients that have relapsed within
day 180 post-transplant. All of these still showed significant OS difference between groups or
that a major cause of death in the control patients was due to GVHD. Moreover, clinical trial
participation was further evaluated as a covariate in sensitivity analysis and the treatment effect
was still found to be significant. There was general agreement as mentioned by DEPI that there
were “multiple sensitivity analysis indicating robust overall survival benefits” Refer to section
8.1.4 for more detailed information.

7. Statistical designand Methodology
Given the limitations of small sample size and inherent biases and confounding presentin
observational data, the use of IPTW method for propensity score was considered the most
viable approach to assess the primary endpoint. However, IPTW yields a population which is
difficult to interpret and retains subjects that would otherwise be discardedin a matching
analysis. Ingeneral, analyses utilizing propensity scores presume that the posited propensity
score model is correct and that there are no unmeasured confounders. These are strong
assumptions which may not be met in practice.

Of note, FDA previously recommended use of CIBTMR to expand the population. However, most
subjects on IM101841 were enrolled in IM101311 (this was not known at time of FDA’s advice).
This ultimately resultedin duplication. By design, the Applicant had potential knowledge of
effect with use of the early external control; however, if all transplant subjects were reported to
CIBMTR and controls were randomly selected, potential bias introduced to create an artificial
result may be limited.

In general, early knowledge of treatment effect has the potentialto inflate Type | error when
this knowledge impacts early discontinuation of a trial. Inthis case, 1) the external control was
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planned in the initial investigator protocol and 2) all data for the 7/8 were to be collected
regardless of result (i.e. single-arm design with no early stopping planned).

Patient Population

The population of patients enrolled in study IM101311 reflected the general population of patients that
underwent HSCT for high-risk heme malignancies aged 6 and up during the time period of trial
enrollment. This reflects two important factors. The first is the age of occurrence of the respective heme
malignancies. This is reflected in the higher proportion of ALL patients in the pediatric aged patients
versus higher proportion of myeloid malignances (MDSand AML)in the older patients. The second
aspect is the appropriateness of transplant for the patient. One recent trend over the last decade, that
was not quite reflected in the trial population, is the increased use of transplant for patients over 65.
While Studies IM101311 and IM101841 both had patients over this age, their proportion was
comparable to those seen at the beginning of the last decade rather than those seen at the end of the
decade.

Efficacy endpoints
The efficacy results for Study IM101311 and Study IM101841 are presentedin Table 45.

The 8/8 MUD cohort in Study IM101311 did not meet its primary objective. The results of secondary
endpoints OS and Grade II-1V GFS indicated the strong treatment effect. However, these results were
considered exploratory without alpha allocation. All time-to-event endpoints in 7/8 MMUD single-arm
cohort were not interpretable.

Study IM101841 met its primary objective demonstrating a favorable OS rate at Day 180 for abatacept
compared to SOC in 7/8 MMUD subjects. The OS indicated the similar trend compared to the resultin
Study IM101311. The index date for OS was the date of transplantation which was considered
reasonable and consistent with Study IM101311. Some review issues on the quantification of the
treatment effect are worth mentioning:
1. Confidence interval appearedto be under coverage when using Wald test comparedto other
methods. The Bayesian Cl and matching-based Cl appearedto be reasonable Cls.
2. HRestimate maylack stabilityand robustness given the rare event rate in the treatment arm.
This was due to nature of disease history, study population, and limitation of using CIBMTR
database.

Refer to section 8.1.4 for more detailed information.

Table 45: Efficacy results for Study IM101311 and Study IM101841
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StudyIM101311 Study IM101841
RCT Cohort Single Arm Cohort
Population URD HLA-matched at 8/8 URD HLA-matchedat7/8 URD HLA-matchedat7/8
Primary outcome Grade lll-IV acute GFS up to Grade IlI-1V acute GFS up to OS at 180 days after HSCT
Day 180 Day 180
Gradelll-IVGFS to | 87% abataceptversus75% 98% (95% Cl: 85, 100) N/A

placebo, HR0.34 (95% Cl:
0.12,0.94)

day 180 placebo
HR 0.55(95% Cl: 0.26, 1.18)
p-value: 0.1215
OStoday 180 97% abataceptversus84% 98% (95% Cl: 85, 100) 98% abataceptversus75%

control
HR 0.07 (95% Cl:0.01, 0.30)

p-value: 0.0028

Gradell-IVGFS to
day 180

50% abatacept versus 32%
placebo, HR 0.54 (95% Cl:
0.35,0.83)

58% (95% Cl: 42, 71)

N/A

Source: FDA Analysis

Subgroups:

Treatment effect of abatacept appearedto be consistent across subgroups in both Study IM101311 and
Study IM101841 in which strong conclusions were precluded under limited sample size in each of the

subgroups.

Recommendations for drug labelling

1
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a)
b)
c)
d)
e)

(b) (4)

Dose/Dose Response

Only one dose regimen was testedin Study IM101311. The dose was based on initial PK studies from
ABA1 that showedthe regimen/dosing followed in Study IM101311 could achieve adequate target
occupancy early in the post-transplant period (Koura et al. 2013). See section 6 of this review for a full
discussion.

A modified dose for pediatric patients aged 2 to <6 was proposed by the Applicant in response to FDA’s
suggested exploration of this age group. This modified dosing was based on population PK models but
has not yet been evaluated in patients. See section 6 for discussion.

Extrapolation to Pediatric Patients

Study IM101311 included 30 patients aged 6 to <18 that were treated with abatacept between the 8/8
and 7/8 cohorts. Efficacy and safety for pediatric patients is based on the results from these patients.
During the FDA review of this application, we discussed extrapolation of these results toinclude patients
age 2 to <6. Extrapolation of efficacy is based on the biology of aGVHD for patients 2 to <6 being the
same as those 6 and older. Safe use of abatacept for patients aged 2 to <6 has been demonstratedas
part of the abatacept approval for polyarticular juvenile idiopathic arthritis, albeit with a different dosing
regimenand administrationroute.

Overall, FDA notes thatin Study IM101311, abatacept + CNI + MTX did not significantlyimprove the
primary endpoint of Grade II1-IV GFSat Day 180 post-transplantation comparedto placebo + CNI + MTX
in patients undergoing 8/8 MUD transplantation. As noted above, however, the observed Grade Il-IV
GFS and OS results at Day 180 were numerically higher on the treatment arm, with some supportive
datain corresponding exploratory single-arm results for these endpoints in the 7/8 MMUD cohort.
Furthermore, an OS benefit at Day 180 post-transplantation was demonstrated on the registry Study
IM101841 for patients who underwent 7/8 MMUD HSCT. Taken together, the improvement in Grade -
IV GFS and OS at Day 180 post-HSCT may be considered to be clinical benefit.

8.2. Review of Safety

The Applicant’s Position:

InIM101311, the safety events reported were consistent with those expected in a population of
patients with hematologic malignancies undergoing stem cell transplantation; review of those events
did not identify any unexpected safety concerns among abatacept-treated patients.

No major safety concern was identified in review of literature in association withthe use of abatacept
for prophylaxis of GVHD in stem cell transplantation. Based onthe evaluation of the safety data after

the first 4 doses of abatacept up to Day 84 from the pooled RA studies and the JIAstudy, abataceptis
considered to have been well-tolerated, with no major safety concerns identified.
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InIM101841, the safety was assessed by summarizing the occurrence of PTLD up to the first 100 and
180 days after transplant among the subset of patients with available CRF data. There were no cases of
PTLD reported at Day 100 or at Day 180 in the primary objective cohort (Table 8.4.1.4-1[ADaM dataset:
ADSL: [PRIFL=Y, PTL100FL and PTL180FL=Y]in the IM101841 Primary CSR).

No further safety analyses were performed using the data from the CIBMTR database.

FDA Assessment:

The FDA agrees with the Applicant’s approach to safety data. Abatacept has been approved for
the treatment of rheumatologic conditions since 2005 and now had over 16 years of post-
approval monitoring. It has been generally well tolerated with some expected safetyissues of
infectious risk, which are present with all known immunosuppressive medications. For the
indication of aGVHD prophylaxis, the Applicant has supplied AE data from Study IM101311. The
challenge to assessing the safety of abatacept inthe context of stem cell transplantationis the
high rate of expected AE from the transplantation process. Fortunately, Study IM101311ABA2
contains an 8/8 unrelated donor cohort where patients were randomized to either abatacept or
placebo treatment. These data were extremelyimportant for determining which AEs rose above
the background rate induced by the transplant process. To further aid in the assessment of
infrequent safety events, the Applicant has included a literature review of abatacept use for
aGVHD prophylaxis which largelyagrees with the other sources of safety information.

8.2.1Safety Review Approach

The Applicant’s Position:

1. Abatacept+CNI+MTXsafetydataare from Study IM101311, a Phase 2 trial evaluating the addition of
abatacept toa standard of care regimen (CNI+MTX) for the prophylaxis of severe aGVHD in subjects
with high-risk hematologic malignancies who received HSCT from unrelated donors. All safety
presentations were based on the As Treated Analysis population; AEs presentedin the safety
summaries for the Day 180 analysis period include all AEs with onset date up toDay 225, which is
the upper limit of the Day 180 visit window for analysis as defined in the SAP. Since the baseline
demographic characteristics, the therapies for aGVHD prophylaxis, and the AE patternwere
comparable between abatacept-treated subjects enrolledin 8/8 MUD cohort and 7/8 MMUD
cohort, the AEs reported in abatacept-treated subjects from both cohorts (N = 116) are pooled and
compared with that reported in placebo group (N = 69)

2. Upon request from the FDA, BMS conducted a literature review of the safety of abatacept usein
stem cell transplantationin clinical and nonclinical studies, and generateda summary of on
treatment adverse events (AEs) occurring within the first 4 doses (Day -1, 15, 28 and 56) of
abatacept up to Day 84 (ie, up to 28 days of follow-up from the planned 4th dose date) from
integrated double-blind clinical trials with IV abatacept in patients with RA and JIA.
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NDA/BLA Multi-disciplinary Review and Evaluation [BLA 125118 S-240]
ORENCIA (abatacept)

8.2.2Review of the Safety Database

Overall Exposure
Data:

Table 47: Safety Population, Size, and Denominators

Safety Database for the Study Drug!
Individuals exposed to the Abatace pt+CNI+MTX in this development program for the indicationunder review

Clinical Trial Group Abatacept+CNI+MTX Placebo
Controlled trial conducted for this indication (IM101311) 116 69
Individuals exposed to the Abataceptin RA
Abatacept Placebo
Controlled trial conducted for RA using abatacept 1V (1IM101023, IM101043, 2367 1352

1IM101031,1M101029, 1M101100,1M101101 and IM101102)

I study drug meansthe drug being consideredfor approval.
2to be used in product’s labeling

Table 48: Extent of Exposure to Study Medication in the Treatment Period -1M101311

8/8 MUD Cohort 7/8 MMUD Cohort
Abatacept Placebo Total Abatacept
(N=73) (N=69) (N=142) (N=43)

Number of Infusions
1 0 1(1.4) 1(0.7) 1(2.3)
2 2(2.7 0 2(1.4) 0
3 2(2.7) 7(10.1) 9(6.3) 0
4 69 (94.5) 61(88.4) 130(91.5) 42(97.7)
Mean (SD) 3.9(0.36) 3.9(0.46) 3.9(0.41) 3.9(0.46)
Median (Range) 4.0(2-4) 4.0(1-4) 4.0(1-4) 40(1-4)
Days of Exposure
Mean Days of Exposure (SD) 85.7(3.53) 84.8(5.03) 85.3(4.33) 85.7 (4.51)
Median (Range) 86.0(64-87) 86.0(57-88) 86.0(57-88) 86.0 (57 - 88)

Includes all exposure data up to last dose in Treatment Period

Interruptions in therapy were not deductedfrom calculation of days of exposure.

Days of Exposure = [(date of the lastinfusion in the Treatment Period - date of the firstinfusionin the Treatment
Period +1)+56].

Source (ADaM dataset): Table S.4.10.1 (ADEX, 8/8, number of infusions); TableS.4.11.1 (ADEX, 8/8, number of
days); Table S.4.10.2.1 (ADEX, 7/8, number of infusions) and Table 5.4.11.2.1 (ADEX, 7/8, number of days) in the
IM101311 primaryCSR

167
Version date: January 2020 (ALL NDA/ BLA reviews)

Disclaimer: In this document, the sections labeled as “The Applicant’s Position” are completed by the Applicant
and do not necessarily reflect the positions of the FDA.

Reference ID: 4904952



NDA/BLA Multi-disciplinary Review and Evaluation [BLA 125118 S-240]

ORENCIA (abatacept)

Table 49: Summary of Methotrexate Dose Received -IM101311

8/8 MUD Cohort 7/8 MMUD Cohort
StudyDay MTX Dose Received Abatacept Placebo Total Abatacept
(N=73) (N=69) (N=142) (N=43)
Day 1 Full 73(100.0) 67(97.1) 140(98.6) 41(95.3)
Partial 0 2(2.9) 2(1.4) 2(4.7)
None 0 0 0 0
Day 3 Full 72(98.6) 67(97.1) 139(97.9) 41(95.3)
Partial 1(1.4) 1(1.4) 2(1.4) 1(2.3)
None 0 1(1.4) 1(0.7) 1(2.3)
Day 6 Full 70(95.9) 63(91.3) 133(93.7) 40(93.0)
Partial 2(2.7) 4(5.8) 6(4.2) 1(2.3)
None 1(1.4) 2(2.9) 3(2.1) 2(4.7)
Day 11 Full 59(80.8) 55(79.7) 114(80.3) 34 (79.1)
Partial 8(11.0) 11(15.9) 19(13.4) 3(7.0)
None 6(8.2) 3(4.3) 9(6.3) 6(14.0)

Source (ADaM dataset): Table S.4.16.5.1 (ADCM, 8/8 cohort) and Table S.4.16.5.2 (ADCM, 7/8 cohort) in the

IM101311PrimaryCSR
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NDA/BLA Multi-disciplinary Review and Evaluation [BLA 125118 S-240]

ORENCIA (abatacept)

Table 51: Summary of Calcineurin and Sirolimus Inhibitor Levels Over Time: 7/8 Cohort

Treated Analysis Population

Aba’
Study Day N = 43
DAY -1 TACROLIMUS LEVEL (NG/ML) n 11
MEAN (SD) 10.30 (4.164)

CYCLOSEORINE LEVEL (NG/ML)

DAY 5 TACROLIMUS LEVEL (NG/ML)
CYCLOSEORINE LEVEL (NG/ML)
DAY 28 TACROLIMUS LEVEL (NG/ML)
CYCLOSEORINE LEVEL (NG/ML)
DAY 35 TACROLIMUS LEVEL (NG/ML)
CYCLOSEORINE LEVEL (NG/ML)
DAY 63 TACROLIMUS LEVEL (NG/ML)
CYCLOSEORINE LEVEL (NG/ML)
DAY 100 TACROLIMUS LEVEL (NG/ML)
CYCLOSEORINE LEVEL (NG/ML)
DAY 180 TACROLIMUS LEVEL (NG/ML)
CYCLOSEORINE LEVEL (NG/ML)
SIROLIMIS IEVEL (NG/ML)
DAY 270 TACROLIMUS LEVEL (NG/ML)
CYCLOSECRINE LEVEL (NG/ML)
SIROLIMIS IEVEL (NG/ML)
DAY 365 TACROLIMUS LEVEL (NG/ML)

CYCLOSEORINE LEVEL (NG/ML)

SIROLIMIS IEVEL (NG/ML)

MEDIAN (RANGE)
n

MEAN (SD)
MEDIAN (RANGE)
n

MEAN (SD)
MEDIAN (RANGE)
n

MEAN (SD)
MEDIAN (RANGE)
n

MEAN (SD)
MEDIAN (RANGE)
n

MEAN (SD)
MEDIAN (RANGE)
n

MEAN (SD)
MEDIAN (RANGE)
n

MEAN (SD)
MEDIAN (RANGE)
n

MEAN (SD)
MEDIAN (RANGE)
n

MEAN (SD)
MEDIAN (RANGE)
n

MEAN (SD)
MEDIAN (RANGE)
n

MEAN (SD)
MEDIAN (RANGE)
n

MEAN (SD)
MEDIAN (RANGE)
n

MEAN (SD)
MEDIAN (RANGE)
n

MEAN (SD)
MEDIAN (RANGE)
n

MEAN (SD)
MEDIAN (RANGE)
n

MEAN (SD)
MEDIAN (RANGE)
n

MEAN (SD)
MEDIAN (RANGE)
n

MEAN (SD)
MEDIAN (RANGE)
n

MEAN (SD)
MEDIAN (RANGE)
n

MEAN (SD)
MEDIAN (RANGE)

9.60 (3.% - 16.9)

141.85 (18.314)
141.85 (128.9 - 154.8)
25
10.06 (3.756)
9.80 (4.0 - 21.2)
12

313.22 (137.338)
331.95 (95.0 - 548.4)
28
10.03 (4.968)
8.85 (4.2 - 28.4)
13
286.30 (113.884)
265.20 (11529 - 490.9)

7.81 (2.684)
8.10 (2.1 - 12.6)
13

282.42 (108.822)
267.00 (1322g - 502.7)

8.76 (3.652)
8.90 (2.8 - 17.3)
11

270.28 (111.295)
272.¢60 (802g - 433.8)

7.21 (4.054)
7.30 (1.6 - 19.6)

7
221.70 (129.525)
200.70 (70i% - 400.4)

6.86 (3.797)
6.10 (1.7 - 13.7)

2
170.55 (124.804)
170.55 (82.% - 258.8)

10.400 (-)
10.400 (1Oi§0 - 10.40)

7.61 (3.713)
7.50 (0.3 - 15.4)
2

130.80 (2.970)
130.80 (128.; - 132.9)

9.167 (8.2282)
7.200 (2.10 - 18.20)
13
4.77 (2.079)
5.10 (0.2 - 8.2)

150.48 (102.763)
179.00 (3.0 - 240.9)

5
4.180 (2.3669)
3.800 (1.20 - 7.80)

nis the number of subjects with non-missingmeasurements.
Source (ADaM dataset): Table S.4.16.3.2 (ADLB: PARAMCD=TACR,CYCLOS,SIROL ) in the IM101311 CSR
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NDA/BLA Multi-disciplinary Review and Evaluation [BLA 125118 S-240]
ORENCIA (abatacept)

The Applicant’s Position:

In1M101311, 142 of 146 enrolled subjects in the 8/8 MUD cohort were treated with study medication
and transplanted (73 received abatacept and 69 received placebo), and the median exposure was
86.0days for each treatment group. Inthe single-arm 7/8 MMUD cohort, 43 of the 46 enrolled subjects
received abatacept, and the median exposure was 86.0 days (Table 35). The majority of total subjects
received a full MTX dose at Days 1, 3, 6, and 11 (range: 80.3% - 98.6%); Table 36. Summary of calcineurin
inhibitor and sirolimus trough concentrations for 8/8 MUD and 7/8 MMUD cohort is provided in Table
37 and Table 38, respectively.

FDA Assessment:

The FDA generallyagrees with the Applicant’s position. The IM101311 study data sets include
sufficient patients that were treated per protocol after randomization to assess the safety of the
addition of abatacepttoa standard aGVHD prophylaxis regimen. Importantly, 69/73 (94.5%) and
42/43 (97.7%) of abatacept treated patients received all four planned doses for the 8/8 cohort
and the 7/8 cohort, respectively. Since this trial only included 4 planned doses of abatacept, the
high completion rate of these doses per protocol ensures that the safetyanalysis reflect the
results of the study intervention.

We note that 56 days were added tothe Applicant’s calculation of Days of Exposure [(date of
the last infusion in the treatment period - date of the firstinfusion in the treatment period +1)
+56]. This appears to account for pharmacologic exposure to abatacept following dosing.
Accounting for only days on active treatment, median exposure was the length of the treatment
period (i.e., 30 days).

Relevant characteristics of the safety population:

The Applicant’s Position: Key baseline characteristics for the 8/8 MUD cohort and 7/8 MMUD cohort are
presentedin Table 14 and Table 15, respectively.

FDA Assessment:

FDA agrees with the Applicant’s position. The baseline characteristicsare representative for
patients aged 6 and up with a high-risk malignancies who have been deemed candidates to
undertake the rigors of stem cell transplant. It is notable that while most patients were white in
all 3 cohorts that the 7/8 cohort included higher proportion of African American and Hispanic
patients. This alsoreflects the clinical difficulty of finding matched donors for patients that are
not of a non-Hispanic white background.

Adequacy of the safety database:

The Applicant’s Position:

The population studied in IM101311 adequately represents the target population, including
demographic, disease, and other baseline characteristics. The safety events reportedin this study were
consistent with those expectedin a population of patients with hematologic malignancies undergoing
stem cell transplantation; >°:>6.57.58,59,60review of those events did not identify any unexpected safety
concerns among abatacept-treated patients. The safety database for the aGVHD prophylaxis indication
was supplemented by a large safety database of 2367 abatacept-treated patients inRAand JIA.

FDA Assessment:
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NDA/BLA Multi-disciplinary Review and Evaluation [BLA 125118 S-240]
ORENCIA (abatacept)

8.2.3The number of patients and the duration of follow up included in the safety
database are adequate to provide a reasonable estimate of the adverse reactions
over time for the indicated population. FDA disagrees with the Applicant that there
were no unexpected safety concerns among abatacept-treated patients, as adverse
reactions were identified with the addition of abataceptto the treatment regimen.
See sections below for moreinformation. Adequacy of Applicant’s Clinical
Safety Assessments

Issues Regarding Data Integrity and Submission Quality

The Applicant’s Position:

See Section 8.1.2. Data review and quality control checks were implemented by the IM101311 Study
Committee and consisted of site monitoring visits guided by the SMP to review source documents
against the eCRFand data validation checks of the eCRF.

FDA Assessment:
The quality of the safety data submitted was adequate to allow substantial primary review.

173
Version date: January 2020 (ALL NDA/ BLA reviews)

Disclaimer: In this document, the sections labeled as “The Applicant’s Position” are completed by the Applicant
and do not necessarily reflect the positions of the FDA.

Reference ID: 4904952
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ORENCIA (abatacept)

Categorization of Adverse Event

The Applicant’s Position:
Adverse events in IM101311 were categorized using the Medical Dictionary for Regulatory Activities
(MedDRA) version 23.1 CTCAE version 4.03, by system organ class and preferred term.

FDA Assessment:

FDA evaluated the mapping of verbatim AE terms to MedDRA terms and disagreed with
approximately 10% of mappings. The specificity of the verbatim terms was lost during initial
mapping due to a systemic error. This was addressed with the Applicant in response to an
information request by recoding the discrepant AE terms to maintain the specificity expressedin
the verbatim terms. The ADAE.xpt dataset submitted on September 1, 2021 reflects the
corrected PTs. Grouping of terms was explored but was not required to adequately explore
safetysignals. This was because common AE were reported and mapped to PTs that did not
require grouping to adequately characterize common adverse events. Therefore, grouped terms
were not utilized for the current safetyanalysis.

Terms that referred directly to relapse or progression of the underlying hematologic malignancy
or GVHD were excluded from FDA’s safety analyses. Treatment-emergent adverse events
(TEAEs) excluded events that started before the start of the study drug or that started more
than 30 days after the last dose of abatacept. However, for the bulk of the safetyanalyses, the
Applicant proposed to analyze safety beyond the treatment-emergent period to include AEs that
occurred until the day 180 visit (per the SAP, this time was up to day 225 after transplantation).
Thus, FDA confirmed safetyresults of these “extended” TEAEs out to day 225. AEs were
summarized by maximum grade per patient.

Routine Clinical Tests

The Applicant’s Position:

Routine monitoring of safetylab analytes was performed for all patients per protocol, to include
hematologic, biochemical, metabolic, hepatic and renal functional, serologic, and viral nucleic acid
testing. These were part of routine, standard of care pre- and post-transplant monitoring of candidates
with hematologic malignancies undergoing HSCT (Section 3.4and Table 2 in the ABA2 (IM101311) study
protocol).

FDA Assessment:
FDA agrees withthe Applicant’s position. The clinical context of HSCT necessitates intensive
clinical monitoring for all patients, and this data was adequately collected to assess the risks of

serious safety events.

8.2.4 Safety Results
Data:
Table 52: Summary of Safety Results During the Day 180 Analysis Period - As Treated Population -
IM101311
8/8 MUD Cohort 7/8 MMUD Cohort
Abatacept Placebo Abatacept
(N=73) (N=69) (N=43)
AEs with Death as outcome, n (%) 8(11.0) 16(23.2) 3(7.0)
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NDA/BLA Multi-disciplinary Review and Evaluation [BLA 125118 S-240]
ORENCIA (abatacept)

Table 52: Summary of Safety Results During the Day 180 Analysis Period - As Treated Population -

IM101311
8/8 MUD Cohort 7/8 MMUD Cohort
Abatacept Placebo Abatacept
(N=73) (N=69) (N=43)
SAEs, n (%) 52(71.2) 45 (65.2) 29(67.4)
Drug-related SAEs 20(27.4) 20(29.0) 10(23.3)
Discontinued due to SAEs 0 1(1.4) 0
Engraftment Related Events, (95% Cl)
Neutrophil recovery? up to Day 100 0.98(0.95,1.00) 0.98(0.95,1.00) 0.95(0.80,0.99)
Platelet recovery® up to Day 100 0.97(0.93,1.00) 0.94(0.90,0.99) 0.98(0.79,1.00)
Infections and Immune Related Events
Cumulative Incidence at Day 180 (up to Day 225) (95%Cl)
CMV viremia 39(53.4) 30(43.5) 16 (37.2)
CMVinvasive disease 7(9.6) 2(2.9) 1(2.3)
PTLD 1(1.4) 0(0) 2(4.7)
Other pre-specified infections 27 (37.0) 22(31.9) 21(48.8)
AEs, n (%) 73(100.0) 69 (100.0) 43(100.0)
Drug-related AEs 63 (86.3) 62 (89.9) 39(90.7)
Discontinued due to AEs 2(2.7) 5(7.2) 1(2.3)
AEs Reported in > 5% of Subjects, n (%) 73(100.0) 69(100.0) 43 (100)
Adverse Events of Interest, n (%)
Infections 50 (68.5) 53(76.8) 30(69.8)
Malignancy® 7 (9.6) 8(11.6) 2(4.7)
Autoimmune Disorders 0 2(2.9) 1(2.3)
Infusion Reactions
Peri-infusional AEs 9(12.3) 11(15.9) 5(11.6)

2 Defined as the first of 3 consecutive days following the nadirthat the absolute neutrophilcount (ANC) is at least
500/mm?3. Subjects will be censored at date of Day 100assessment

b Defined asthe firstday thatthe platelet countis atleast 20 x 109/L without a transfusion in the preceding 7
days. Subjects will be censored at date of Day 100 assessment

¢ Asecond subject was identified as PTLD on study team adjudication post-database lock, and sois notreportedin
this table

4 All malignancy-related events refer to relapse of the primary malignancy. No therapy-related or other secondary
malignancies occurred.

Source (ADaM dataset): 8/8 Cohort: TableS.6.1.1.1.S (ADAE), Table S.5.17.1 (ADTTE [PARAMCD = NRD100],
neutrophil recovery), Table S.5.18.1 (ADTTE [PARAMCD = PRD100], platelet recovery), Table S.5.22.1.S (ADTTE
[PARAMCD = CMVVIRE,CMVINVA,PTLD,OTHINFC], Cumulative Incidence of Infections and Immune Related Events),
Table S.6.2.1.1.S ADAE, Infection), Table 5.6.7.1.1.S(ADAE(SMQO01NAM, SMQO01CD), Malignancy), Table
S.6.14.1.1.S (AE(CQO1INAM, CQO1CD), autoimmune disorder), and Table S.6.8.1.1.S (ADAE [CQ02NAM, CQ02CD],
Peri-infusional AEs). 7/8 Cohort: Table 5.6.1.1.2.5S (ADAE), Table S.5.22.2 (ADTTE [PARAMCD= CMVINVA, CMVVIRE,
OTHINFC, PTLD], Cumulative Incidence of Infections and Immune Related Events); TableS.5.17.2.1 (ADTTE
[PARAMCD = NRD100], neutrophil recovery), Table S.5.18.2.1 (ADTTE [PARAMCD = PRD100], platelet recovery),
Table S.6.2.1.2.S (ADAE, Infection). Table S.6.7.1.2.S (ADAE [SMQO1NAM, SMQ01CD], Malignancy), Table
S.6.14.1.2.S (AE [CQOINAM, CQO1CD], autoimmune disorder), and TableS.6.8.1.2.S (ADAE [CQO2NAM, CQ02(CD],
Peri-infusional AEs) in the IM101311CSR.

Deaths
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The Applicant’s Position:

There were 11 (9.5%) abatacept-treated subjects and 16 (23.2%) placebo-treated subjects had AEs with
onset date prior to Day 225 after transplantation (the upper limit of the Day 180 visit) and death as the
outcome (Table 52).

The causes of deathin the 11 abatacept-treated subjects were hematological malignancyrecurrence
(n=5), GVHD (n=4), cerebrovascular accident (n=1), and respiratory failure (n=1) that was considered to
be due to acute respiratory distress syndrome and pulmonary fibrosis possibly associated with prior
bleomycin therapy. In the placebo group, 16 subjects died due to one or more causes, including
hematological malignancy recurrence (n=7), GVHD (n=7), infections (n=5), encephalopathy (n=2), and
organfailure (n=2); Appendix 1 in the Summary of Clinical safety [SCS] (ADaM dataset: ADAE inthe
IM101311 primary CSR).

The fatalityrate in abatacept-treated subjects was lower comparedto thatin placebo group. Major
causes of deaths reported in abatacept-treated subjects were underlying malignancy recurrence and
GVHD, which were expectedin the study population and reported with lower rates comparedto
placebo.

None of the reported deaths in either Cohort were attributedto a fatal adverse drug reaction. No fatal
adverse drug reactions were reported in either of the abatacept-treated groups of study IM101311.

e Inthe 7 of 8 MMUD Cohort: One CTC AE severity Grade 3 (serious) event of “ALLERGIC REACTION”
(term not otherwise specified) was reported as in association with the first protocol-specified
infusion of abataceptin a 7 of 8 matched URD HSCT recipient ( ®O) 3nd resultedin
discontinuation of the patient from any further dosing. Pre-specified peri-infusional reactions were
reported for 4 other subjects with verbatim terms of “infusion related reaction”, “hypotension”,
“nausea” and “vomiting” (n=1 each), of Grade 2-3 severity; none were associated with
discontinuation from abatacept as study drug.

e Inthe 8 of 8 MUD Cohort: 9 abatacept-treated patients experienced pre-specified peri-infusional
events of Grade 2-3 severity. In the 8 of 8 MUD Cohort: 9 abatacept-treated patients experienced
pre-specified peri-infusional events of Grade 2-3 severity. These included “infusion-related reaction”
(not otherwise specified; n=2) and nausea (n=7). 12 placebo-treated patients experienced pre-
specified peri-infusional events of Grade 2-4 severity. These included nausea (n=5), “infusion-related
reaction (not otherwise specified) and “hypotension” (n=3 each), and “dyspnea” (n=1).

FDA Assessment:

FDA performed an assessment of deaths in patients enrolled on Study IM101311.ABA2. We
looked at this in two ways. First, we assessed the deaths of patients until the day 180 visit. Per
the SAP, this time was up to day 225 after transplant. As discussed above, we found that deaths
were greater in the 8/8 placebo-treated cohort (13/69) thanin the 8/8 abatacept-treated cohort
(5/73). We also noted 2 deaths in the 7/8 abatacept-treated cohort to this time point. FDA Root
cause assessment of deaths was in overall agreement with the Applicant but was simplified to
one of three categories: deathrelatedto GVHD, death from intercurrent iliness, or deathrelated
to relapse of primary disease. We found that for the 8/8 placebo-treated cohort patients had
died from either GVHD (n=6), intercurrent illness (n=2), or primary disease (n=5). For the 8/8
abatacept-treated cohort, we found that patients had died from either intercurrentillness (n=1)
or primary disease (n=5). Lastly, for the 7/8 abatacept-treated cohort, we found that patients
had died from GVHD (n=2). Itis important to note that no patient died within 30 days of
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abatacept treatment. One patient that received placebo died 28 days after last administration of
placebo infusion.

FDA alsoassessed root cause of death for the deaths that occurred up until the day 180 visit
(day 225 from transplant) andincluding any adverse event that began prior to day 225 that
ultimately became a grade 5 event. This includes the patients just discussed but adds 10 more
events that started prior to day 225 but resultedin the patient’s death after day 225. Total
deaths for each cohort were (17/69) for the 8/8 placebo-treated cohort, (8/73) for the 8/8
abatacept-treated cohort, and (5/43) for the 7/8 abatacept-treated cohort. We found that for
the 8/8 placebo-treated cohort patients had died from either GVHD (n=7), intercurrent illness
(n=2), or primary disease (n=8). For the 8/8 abatacept-treated cohort, we found that patients
had died from either GVHD (n=2), intercurrent illness (n=1) or primary disease (n=5). Lastly, for
the 7/8 abatacept-treated cohort, we found that patients had died from either GVHD (n=3) or
primary disease (n=2).

Serious Adverse Events (All Causality)

The Applicant’s Position:

In the 8/8 MUD cohort, the overall frequencies of all-causality SAEs were similar in the abatacept group
(71.2%[52/73]) and the placebo group (65.2% [45/69]); Table 40. This was also the case for SAEs
reported up to Day 365; (54 [74.0%]) versus (49 [71.0%]); Table 53.

The most frequently reported SAEs, in the 8/8 MUD cohort, with abatacept use (> 5% of subjects) were
pneumonia, pyrexia, Gl disorder, diarrhea, nausea, respiratoryfailure, hypoxia, hypotension,
hepatobiliary disease, and acute kidney injury (AKI). Imbalances (=3% more frequently in abatacept-
treated subjects comparedto placebo) were observed in the incidence of SAEs of pyrexia (19.8% vs
15.9%), Gl disorder (13.8% vs 1.4%), pneumonia (7.8%vs 1.4%), diarrhea (6.0% vs 2.9%), hepatobiliary
disease (6.9%vs 2.9%), and AKI (6.9% vs 1.4%). Review of these SAEs did not identify any unusual event
patternor increasedevent severity with abatacept use compare to placebo.

In the 7/8 MMUD cohort, during the Day 180 analysis period, any-Grade all-causality SAEs were
reported in 29 (67.4%) subjects and the most frequently reported SAEs were pyrexia (12 subjects,
27.9%), Gl disorder (7 subjects, 16.3%), and pneumonia (5 subjects, 11.6%). As expected, there was a
slightincrease in the number of SAEs reported up to Day 365 (33 [76.7%]) compared to that reported in
the 180 day analysis period.

FDA Assessment:

FDA performed an analysis of all-grade treatment-emergent SAEs and all-grade SAE’s that
occurred within the 225-day (day 180 visit) safety window. FDA noted TESAE’s (occurred within
30 days of last dose of abatacept or placebo) in (35/69, 51%) for the 8/8 placebo-treated cohort,
(34/73, 47%) for the 8/8 abatacept-treated cohort, and (16/43, 37%) for the 7/8 abatacept-
treated cohort.

For the 225-day analysis period, FDA noted extended TESAEs (45/69, 65%) for the 8/8 placebo-
treated cohort, (52/73, 71%) for the 8/8 abatacept-treated cohort, and (29/43, 67%) for the 7/8
abatacept-treated cohort. The tabulation of Serious AEs that occurred during the 225-day
analysis period and occurredin at least 5% of abatacept-treated patients and with=> 2%
frequency in abatacept treated patients thanin placebo-treated patients are shown in Table 53
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below. One difference to note from the Applicant’s tabulation of serious AEs is that the
Applicant has the category of Gl disorder. As mentioned above, the initial ADAE dataset
contained approximately 10% of verbatim to PT coding that FDA did not agree with, and many
coded events of GI GVHD as Gl toxicity without specifying the diagnosis of GVHD. FDA tabulation
presentedin Table 53 does not include GVHD AEs.

Table 53: Summary of extended TESAEs on Study ABA2 through day 225

ABATACEPT (N=116) PLACEBO (N=69)
Number Number
of Proportion of Proportion

PT subjects (%) subjects (%)
Pyrexia 23 20 11 16
Pneumonia 9 8 1 1.4
Acute kidney injury 8 7/ 1 1.4
Diarrhoea 7 6 2 2.9
Hypoxia 6 5 2 29
Nausea 6 5 2 2.9
Source: FDA analysis using adae.xpt

Discontinuations Due to Adverse Effects

The Applicant’s Position:

Adverse events leading to discontinuation were reported for one patient in the 7 of 8 MMUD Cohort
and for2 and 5 patients in the abatacept and placebo treatment groups of the 8 of 8 MUD Cohort of
study IM101311:

Inthe 8 of 8 MUD Cohort:

e Abataceptgroup:Following the second (Day 5) infusion of abatacept, one subject was discontinued
on Day 6 due to development of a “lung infection” of Grade 3 intensity that was assessed as possibly
relatedto study drug. The patient did not receive the remaining 2 protocol specified infusions of
abatacept. Asecond patient was discontinued after the third abatacept infusion, due to
development of lower gastrointestinalaGVHD on Day 13 that was assessed as of Grade 4 intensity
and not relatedto study drug; this patient did not receive the final (Day 28) abatacept infusion.

e Placebo group:5 patients were discontinued for the following reasons:

— Headache and dyspnea of Grade 3 intensity, both on Day5 and unlikely related,;

— Cutaneous aGVHD (Grade 3, Day 20), fever and dehydration (Grade 3, Days 20 and 24,
respectively) and recurrence of primary malignancy (CLL) (Grade 4, Day 25), all assessed as
unlikely related.

— Hyperacute gastrointestinal GVHD (Grade 3) on Day 4, unlikely related;

— Hypotension (Grade 3) on Day 30, unlikely related,;

— Urinary tractinfection (Grade 3) on Day 1, unlikely related.
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e Inthe7 of 8 MMUD Cohort: Subject R experienced delirium and hypotension, both of
Grade 3 severityon study days 28 and 29, respectively, for which he was discontinued from
abatacept. Asecond Subject ®O \who experienced an “allergic reaction” associated with
the first infusion of abatacept, did not receive the remaining 3 doses but this patient was not
formally discontinued from assignedtherapyin the database and does not appearasa
discontinuation due to anadverse event in data report rl-ae-disc7-s.sas.

There was no trend detected for the AEs that resultedin abatacept discontinuation (Table S.6.19.1.1.S
[AdaM dataset: ADAE]and Table S.6.19.1.2.S[AdaM dataset: ADAE]inthe IM101311 primary CSR).

FDA Assessment:

FDA agrees withthe Applicant’s position. Most patients completed abatacept or placebo
treatments without dose discontinuation due to an AE. By administration records, 61/69 (88%)
of 8/8 placebo-treated patients, 69/73 (95%) of 8/8 abatacept-treated patients,and42/43
(98%) of 7/8 abatacept-treated patients received all 4 of the intended doses of study drug.

Basedon FDA’s analysis, 2 of 116 patients (1.7%) treated with abatacept on Study IM101311
discontinued abatacept due to an adverse reaction. One patient on the abatacept 8/8 arm
discontinued due to pneumonia and one patient on the abatacept 7/8 arm discontinued due to
an allergic reaction. On review of the patient narrative for the patient who discontinued due to
delirium and hypotension, these AEs were found to precede the last scheduled dose of
abatacept, andthus, were not considered adverse reactions. The AEs appeared to be due to
large doses of opiates.

Dose Interruption/Reduction Due to Adverse Effects

The Applicant’s Position:
The majority of subjects received all 4 infusions of study drug (Table S.4.10.1 [AdaM dataset: ADEX] and

Table S.4.10.2.1 [AdaM dataset: ADEX]inthe IM101311 primary CSR. There were no Aes with dose
interruptions. There was only one AE with dose reduction in the 7/8 cohort (abatacept treated) had an
AE of infection leading to dose reduction. But in the exposure data, this subject took 1000 mg for all 4
doses, sothere is no record of dose reduction. This could be due to anissuein reporting.

The FDA’s Assessment:

FDA agrees with Applicant’s assessment. Most patients received all 4 of the intended doses of
abatacept. Therefore, abatacept administration was not associated with substantial toxicity
leading to either dose interruptions/reductions or discontinuations.

Significant Adverse Events

The Applicant’s Position:

The evaluation of the safety of treatment with abatacept+SOC aGVHD prophylaxis in unrelated-donor
HSCT for hematologic malignancyincluded engraftment related events infections and immune related
events.

Engraftmentrelated events:

In Study IM101311, no subject in either treatment group experienced non-engraftment or graft
rejection (Table S.5.19.1 [AdaM dataset: ADSL] and Table S.5.19.2 [AdaM dataset: ADSL]in the
IM101311 Primary CSR). One abatacept-treated subject with Myelodysplastic Syndrome (MDS) in the
8/8 MUD cohort demonstrated secondary graft failure in the setting of potentially persistent MDS. The
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subject underwent a second transplant with successful engraftment. This rate of secondary graft failure
is consistent with published rates with standard GVHD prophylaxis. 61

Infection and immune-related events

CMV/EBV viremia: CMV viremia was reportedin 47.4% of subjects treated with abatacept and 43.5% of

subjects treated with placebo; EBV viremia was reported in 39.7% of subjects treated with abatacept

and 30.4% of subjects treated with placebo

The cumulative incidences of infection and immune-related events at Day 180 and at Day 365 in the

abatacept group and the placebo group are as follows:

e CMVviremia at Day 180 and Day 365 (abatacept vs placebo): 50.0% vs 45.0% and 51.0% vs 46.0%,
respectively.

e CMVinvasive disease at Day 180 and Day 365 (abatacept vs placebo): 8.0%vs 2.0% and 12.0% vs
3.0%, respectively.

e The cumulative incidences of EBV viremia in the abatacept and placebo groups were comparable at
Day 180 (33% and 29%, respectively) and Day 365 (36% and 32%, respectively).

e PTLDatDay 180 and Day 365 (abatacept vs placebo): 1.0% vs <1.0% and 1.0% vs < 1.0%,
respectively.

e Other pre-specified infections at Day 180 and Day 365 (abatacept vs placebo): 33.0% vs 31.0% and
38.0% vs 35.0%, respectively.

The cumulative incidences of infection and immune-related events at Day 180 and at Day 365 in the 7/8

MMUD cohort are as follows:

e CMVyviremia at Day 180 and Day 365: 37%.

e CMVinvasive diseaseat Day 180 and Day 365:0.0% and 5.0%, respectively. These rates
corresponded to 2 cases of invasive CMV disease involving the Gl tract that were reported in
2 subjects, both between Days 181 and 270.

e PTLDatDay 180 and Day 365: 5.0%.

e Other pre-specified infections at Day 180 and Day 365: 49.0% and 51.0%, respectively

Table S.5.22.1.S(AdaM dataset: ADTTE (PARAMCD=CMVVIRE,CMVINVA EBVVIRE,PTLD,OTHINFC) 8/8
cohort and Table S.5.22.2 (AdaM dataset: ADTTE
(PARAMCD=CMVVIRE,CMVINVA EBVVIRE,PTLD,OTHINFC), 7/8 cohort, in the IM101311 CSR.

In general, the intensity of CMV reactivation events was assessed as Grade 3, with a few Grade 4 events.
All EBV reactivation events were assessed as Grade 3.(Dataavailable from the Principal Investigator).

PTLD: Four subjects experienced PTLD during the study; all of them were pediatric subjects (age< 18
years). The only 2 cases of PTLD in the 8/8 MUD cohort were reported from among the 73 patients
randomized to the abatacept treatment group, corresponding toan incidence of 2.7%. One subject,
whose pre-transplant EBV serology was positive, was diagnosed on Study Day 87 following presentation
3 days earlier with cervicaland submandibular lymphadenopathy that proved to be EBV-positive PTLD
upon histologic examination; the event, which was assessed as of Grade 3 (severe) intensity and
probably relatedto study drug, resolved completely with the treatment of rituximab. A second subject,
a 9-year old female, whose EBV serology was also positive pre-transplant, was only identified as PTLD
after study-team adjudication post database lock, and therefore was not capturedin the summarytable
or included in the AE listing as a case of PTLD. Source (AdaM dataset): Table S.5.24.1.S(ADTTE
[PARAMCD=CMVVIRE,CMVINVA EBVVIRE,PTLD,OTHINFC] and Table S.5.24.2 (ADTTE
[PARAMCD=CMVVIRE,CMVINVA,EBVVIRE,PTLD,OTHINFC]inthe IM101311 CSR.
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Two cases of PTLD were also reportedin abatacept-treated subjects inthe 7/8 MMUD cohort: One
subject, an 11-year old female whose pre-transplant EBV serology was positive, experienced EBV
reactivation on Study Day 87 associated with fever and bilateral cervical lymphadenopathy that, upon
histologic examination on Day 94, proved to be due to EBV-positive, monomorphic PTLD. The event
resolved completely with PTLD-directed combination therapy; this event was assessed as of Grade 3
(severe)intensity and probably relatedto study drug. The second subject was a 12-year old female
whose pre-transplant EBV serology was negative, was seenin clinic on Study Day 47 complaining of
cough and had an EBV DNA titer of 14,980 IU/mL at the time with no findings on chest CT. After
subsequently developing persistent headache and fever, she was admitted on Day 54 and was found on
lumbar puncture to have a CSR EBV DNA titer of 600 IU/mL. A lymph node biopsy revealed findings
consistent with EBV PTLD positive, monomorphic PTLD. The event, which was assessed as probably
unrelated to study drug and of Grade 3 (severe) intensity, resolved completely with PTLD-directed
combination therapy.

In Study IM101841, Occurrence of PTLD after transplant was an exploratory outcome and was collected
up to the first 100 and 180 days after transplant among the subset of patients with available CRF data.
Given the smallsample size, only the incidence of PTLD during these 2 time periods was reported. There
were no cases of PTLD reported at Day 100 or at Day 180 in the primary objective cohort.

All of the PTLD events were associated with EBV infection and manifested as lymphadenopathy without
extra-nodal organinvolvement. The onset day of PTLD varied from Day 49 to Day 89 post-transplant. All
of the events resolved with treatment. Three of the 4 subjects were EBV serology positive at baseline; 1
patient had negative baseline EBV serology with donor EBV serology unknown. Three subjects were
enrolled from the same study site; acyclovir prophylaxis was discontinued at day 30 post-transplant per
the local standard of care. Due to the cluster of the cases, the study protocol was amended to mandate
acyclovir or valacyclovir prophylaxis till Day 180 post-transplant. Noadditional cases were reported
among the 71 subsequently enrolled subjects

Due to all the events of PTLD occurring in abatacept-treated subjects and biological plausibility, there is
a possibility that abatacept use could be associated withanincreasedrisk of PTLD in the setting of HSCT.
The available evidence suggestedthat the risk could be mitigated by anti-viral prophylaxis for a longer
period (eg. 6 months post-transplant).

CMV invasive disease: A total of 10 subjects experienced CMV invasive disease up to Day 225 post-
transplant, 8 subjects (6.9%) were treated with abatacept and 2 (2.9%) were treated with placebo. All of
the events occurred in adults. In the 8 abatacept-treated subjects, all of them were CMV sero-positive at
baseline; the event onset day in these subjects varied from Day42 to Day 218 post-transplant (median=
Day91 post-transplant). The event outcomes were reportedin 7 cases, all of which resolved with
antiviral therapy. Due to a higher frequency of CMV invasive disease in abatacept-treated subjects
compared to placebo and biological plausibility, there is a possibility that abatacept use could be
associated withan increasedriskof CMV invasive disease in the setting of HSCT. Source (AdaM dataset):
Table S.5.24.1.S(ADTTE [PARAMCD=CMVVIRE,CMVINVA,EBVVIRE,PTLD,OTHINFC]) and Table S.5.24.2
(ADTTE (PARAMCD=CMVVIRE,CMVINVA,EBVVIRE,PTLD,OTHINFC)inthe IM101311 CSR.

All of events are Grade 3 or 4 in intensity (data available from the principal investigator).
Other Adverse Events of Special Interest

Other Aes of specialinterest included infections, malignancy, autoimmune disorders, and infusion
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reactions.

Infections and Infestations: There was no increase in frequency for overall Aes of infections with
abatacept use compared to placebo (69% vs 76.8%). Also, abatacept use was not associated with
increased event intensity of infections compared to placebo, and no patient died due to infections.
However, in the placebo group, 5 subjects died due to infections, including 4 events of sepsis. The most
frequently (> 10%) reported PTs of infections in abatacept-treated subjects were infection, device
relatedinfection, and pneumonia; of the 3 events, only pneumonia showed a higher event frequency in
abatacept-treated subjects comparedto placebo (14.7% vs 10.1%).

In the 8/8 MUD cohort, similar proportions of subjects experienced Aes in the SOC of Infections and
Infestations in both treatment groups (abatacept vs placebo) up to Day 180 and up to Day 365, 68.5% vs
76.8% and 71.2% vs 79.7%, respectively. In the 7/8 MMUD cohort, Aes in the SOC of Infections and
Infestations were reportedin 30 (69.8%) and 31 (72.1%) subjects up to Day 180 and Day 365,
respectively. Source (AdaM dataset): Table S.6.2.1.1.S (ADAE [ANLO3FL]), TableS.6.2.2.1.S(ADAE
[ANLO3FL]), and Table S.6.2.1.2.S[ADAE [ANLO3FL]) in the IM101311 Primary CSR.

Malignancy: All of Aes of malignancies reportedin abatacept-treated subjects were recurrence of
underlying hematological malignancies. There was no increase in the AE frequency of the malignancies
with abatacept use comparedto placebo. Source (AdaM dataset): TableS.6.7.1.1.S (ADAE [SMQ01CD])
and Table S.6.7.1.2.S(ADAE [SMQO01CD]) in the IM101311 Primary CSR.

Autoimmune Disorders:

The identification and analysis of potential autoimmune disorder-related Aes in study IM101311 was
basedon a prospectively defined set of preferredtermsincluded in a custom Standard MedDRA Query
(cSMQ) developed throughout the Orencia clinical development program; this list of autoimmune event
related cSMQs is maintained at and updated periodically by BMS, and is available upon request. TEAEs
reported to the clinical database were selected based on the autoimmune event related cSMQ terms
and tabulated.

o Inthe8 of 8 MMUD Cohort, 2 placebo treated patients were reported to have experienced
potential autoimmune-related Aes. The first, of Grade 3 intensity, was reported only as
“autoimmune disorder” in a 40 year-old male and was assessed as possibly related to study drug;
the other, of Grade 4 intensity, was reported as “idiopathic thrombocytopenic purpura” in a 48 year-
old female, and was assessed as unlikely to be relatedto study drug. These events occurred on study
Days 146 and 220, respectively.

— No potential autoimmune disorder related Aes were reportedin any abatacept treated patient
in the 8 of 8 MMUD Cohort.

— Inthe7 of 8 MMUD Cohort, 2 abatacept treated patients were reported to have experienced
Aes potentially related to autoimmune disorders; both were reported as “autoimmune
hemolytic anemia”: One event, of moderate (Grade 2) intensity, occurred in a 76 year-old male
patient and was assessed as unlikely to be relatedto study drug; the other, of Grade 4 intensity,
was reported in a 12 year-old male and was assessed as possibly related to study drug. These
events occurred on study Days 306 and 189, respectively.

Based on the above noted review of the safetydata, there was no evidence suggesting that abatacept
use was associated with anincreased risk of autoimmune disorders.

Source (AdaM dataset): TableS.6.14.1.1.S(ADDAE [CQ01CD])and Table S.6.14.1.2.S(ADDAE [CQO01CD])
in the IM101311 Primary CSR.
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NDA/BLA Multi-disciplinary Review and Evaluation [BLA 125118 S-240]
ORENCIA (abatacept)

Infusion Reactions: Peri-infusional Aes were reported in 9 (12.3%) of subjects treated with abatacept,
which was similar to that observed withthe placebo treatment (11 subjects ([15.9%]).

Among the abatacept treated subjects, nausea was the most frequently reported peri-infusional AE

(7 [9.6%]), vomiting and hypotension (1 [1.4%)] each), and 1 (1.4%) infusion related reaction. Inthe
placebo group, peri-infusional Aes reported were nausea (5 [7.2%], infusion related reaction (3 [4.3%]),
hypotension (2 [2.9%]), vomiting, and dyspnoea (1 [1.4%], each).

Source (AdaM dataset): TableS.6.8.1.1.S(ADAE [CQ02NAM, CQ02CD])and Table S.6.8.1.2.S (ADAE
[CQO02NAM, CQ02CD])in the IM101311 Primary CSR.

FDA Assessment:
FDA agrees withthe Applicant’s assessment of significant adverse events. We note that primary
engraftment was achieved for all patients in both the abatacept and the placebo treated groups.
Additionally, we concur that the median time until platelet and neutrophil recovery was
comparable for abatacept versus placebo treated patients, (day 21 vs 22) and (day 18 vs 18),
respectively. Viral reactivation by surveillance testing, whichis a known risk/consequence of
allogeneic transplant, was slightly higher with abatacept treatment. CMVviremia was noted in
47.4% of abatacept-treated patients versus 43.5% of placebo. However, the incidence of CMV
invasive disease was noticeably higher in the pooled abatacept treated patients (9% vs 3%)
versus placebo by day 365.

EBV viremia was noted in 39.7% of abatacept-treated patients versus 30.4% of placebo.
Furthermore, the rate of PTLD, a potential sequalae of EBV reactivation, was noticeably higherin
the pooled abatacept treated patients versus placebo (3% vs 0%), respectively. It was notable
that 3 of 4 PTLD cases occurred at a single pediatric transplant center that discontinued
prophylaxis at day 30 post-transplant. Afterthis was noted, a protocol amendment was made
to standardize post-transplant EBV prophylaxis.

Given the increasedincidence of CMV invasive disease and PTLD that was noted on trial, the
USPI has been updated to include viral reactivation of CMV and EBV in section 5.7 of warnings
and precautions. This section instructs clinicians to monitor for viral reactivationand to provide
EBV prophylaxis for 6 months post-transplant andto consider CMV prophylaxis based on risk of
infection/reactivation.

FDA agrees that overallinfections and infestations are not increased with abatacept use. While
viral reactivation was higher with abatacept use, as noted above, bacteremia was seenat a
higher rate in the placebo group (15% vs 25%, all abatacept vs placebo). Itis unclear why the
abatacept group would have a lower rate of bacteremia, but this effect balanced with the higher
rate of viral reactivation to make overall infections similar between treatments.

The only malignancies reported were for relapse of primary disease. No second malignancies
were observed in this trial.

Infusion reactions, defined as any AE occurring within 24 hours of an infusion, were balanced
between treatments with no clear signal for abatacept-related infusion reactions.
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NDA/BLA Multi-disciplinary Review and Evaluation [BLA 125118 S-240]
ORENCIA (abatacept)

Table 56: Frequently Reported Adverse Events (in at Least 10 Percent of Subjects in Any Treatment
Group)During the Day 180 Analysis Period

Abatacept 5/6 Abatacept //5 Abatacept %S?EO 8/38
PREFERRED TERM (PT) (%) (N=73) (N=43) (N=116) (N=69)
Total Subjects With 73 (100.0) 43 (100.0) 116 (100.0) 69 (100.0)
Neutrophil count decrease 60 (82.2) 33 (76.7) 93 (80.2) 60 (87.0)
Stomatitis 53 (72.6) 28 (65.1) 81 (69.8) 49 (71.0)
White blood cell count decreased 50 (68.5) 28 (65.1) 78 (67.2) 51 (73.9)
Platelet count decreased 45 (61.6) 26 (60.5) 71 (61.2) 55 (79.7)
Febrile neutropenia 38 (52.1) 27 (62.8) 65 (56.0) 49 (71.0)
Anaemia 50 (68.5) 24 (55.8) 74 (63.8) 39 (56.5)
Lymphocyte count decreased 41 (56.2) 22 (51.2) 63 (54.3) 47 (68.1)
Infection 35 (47.9) 21 48.8) 56 (48.3) 36 (52.2)
Hypertension 31 (42.5) 21 (48.8) 52 (44.8) 26 (37.7)
Dehydration 36 (49.3) 9 (20.9) 45 (38.8) 30 (43.5)
Decreased appetite 21 (28.8) 17 (39.5) 38 (32.8) 25 (36.2)
Hypokalaemia 20 (27.4) 8 (18.6) 28 (24.1) 22 (31.9)
Alanine aminotransferase increased 11 (15.1) 12 (27.9) 23 (19.8) 24 (34.8)
Obesity 17 (23.3) 9 (20.9) 26 (22.4) 18 (26.1)
Gastrointestinal disorder 19 ( 26.0) 9 (20.9) 28 (24.1) 14 (20.3)
Hyperglycaemia 15 (20.5) 11 (25.6) 26 (22.4) 16 (23.2)
Hypotension 13 (17.8) 9 (20.9) 22 (19.0) 16 (23.2)
Hypophosphataemia 16 (21.9) 5 (11.6) 21 (18.1) 16 (23.2)
Pyrexia 11 (15.1) 12 (27.9) 23 (19.8) 13 (18.8)
Diarrhoea 16 (21.9) 4 (9.3) 20 (17.2) 15 (21.7)
Device related infection 14 (19.2) 4 (9.3) 18 (15.5) 13 (18.8)
Abdominal pain 8 (11.0) 7 (16.3) 15 (12.9) 13 (18.8)
Nausea 12 (16.4) 3 (7.0) 15 (12.9) 12 (17.4)
Aspartate aminotransferase
increased 7 (9.6) 8 (18.0) 15 (12.9) 11 (15.9)
Hyponatraemia 11 (15.1) 6 (14.0) 17 (14.7) 9 (13.0)
Blood bilirubin increased 10 (13.7) 4 (9.3) 14 (12.1) 11 (15.9)
Epistaxis 12 (16.4) 5 (11.0) 17 (14.7) 7 (10.1)
Hypoxia (9.6) 8 (18.6) 15 (12.9) 9 (13.0)
Pneumonia (12.3) 8 (18.6) 17 (14.7) 7 (10.1)
Acute kidney injury 11 (15.1) 4 (9.3) 15 (12.9) 7 (10.1)
CD4 lymphocytes decreased 10 (13.7) 6 (14.0) 16 (13.8) 6 (8.7)
Hypenmagnesaemia 13 (17.8) 2 (4.7) 15 (12.9) 7 (10.1)
Graft versus host disease in skin 5 (6.8) 8 (18.06) 13 (11.2) 8 (11.6)
Enterocolitis infectious 6 (8.2) 3 (7.0) 9 (7.8) 11 (15.9)
Headache 5 (6.8) 4 (9.3) 9 (7.8) 8 (11.6)
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NDA/BLA Multi-disciplinary Review and Evaluation [BLA 125118 S-240]
ORENCIA (abatacept)

Table 56: Frequently Reported Adverse Events (in at Least 10 Percent of Subjects in Any Treatment
Group)During the Day 180 Analysis Period

T T T T g
PREFERRED TERM (PT) (%) (N=73) (N=43) (N=116) (N=69)

Hyperkalaemia 3 (4.1) 1 (2.3) 4 (3.4) 13 (18.8)
Hepatdbiliary disease 6 (8.2) 3 (7.0) 9 (7.8) 7 (10.1)
Respiratory failure 5 (6.8) 3 (7.0) 8 (6.9) 8 (11.6)
Urinary tract infection 5 (6.8) 5 (11.6) 10 (8.6) 6 (8.7)
Chronic kidney disease 8 (11.0) 3 (7.0) 11 (9.5) 4 (5.8)
Upper respiratory tract infection 8 (11.0) 1 (2.3) 9 (7.8) 4 (5.8)
Weight decreased 1 (1.4) 4 (9.3) 5 (4.3) 7 (10.1)
Sepsis 0 4 (9.3) 4 (3.4) 7 (10.1)

Includes datafromthe first dose date up to Day 180Vvisit post-transplantation.
MedDRA version: 23.1
Source:Table 3 inthe CO (module 2.5), (AdaM dataset: ADAE)

Table 57: Probposed Adverse Drug Reaction Table for US Prescribing Information —

The Applicant’s Position:
In both the 8/8 MUD cohort and the 7/8 MMUD cohort, treatment emergent Aes occurredin all (100%)
subjects (Table 43 and Table 44).

Adverse drug reactions (ADRs) were selected based on a thresholdincidence of Aes (> 10% in abatacept-
treated subjects and >2% than placebo) and clinical assessment by the BMS medical reviewer. The Aes
occurring in 10% or more of subjects and at least 2% more frequently in abatacept-treated comparedto
placebo-treated subjects were anemia (63.8% vs 56.5%), hypertension (44.8% vs 37.7%), gastrointestinal
disorder (24.1%vs 20.3%), epistaxis (14.7%vs 10.1%), pneumonia (14.7% vs 10.1%), CD4 lymphocytes
decreased (13.8%vs 8.7%), acute kidney injury (12.9% vs 10.1%), and hypermagnesaemia (12.9% vs
10.1%) (Table 45).

Six of the 8 Aes (anemia, gastrointestinal disorder, epistaxis, CD4 lymphocytes decreased, acute kidney
injury, hypermagnesaemia) were rejected as ADRs onthe basis of the lack of a known, biologically
plausible underlying mechanism and because medical assessment did not support a causal relationship
to abatacept. These Aes are common events among patients with HM undergoing HSCT. Most occurred
shortly after completion of pre-transplant conditioning therapy, which was the likely the cause of these
events. For the remaining 2 Aes, hypertensionand pneumonia, an association with abatacept is possible
considering the known safety profile of abataceptinthe setting of HSCT (Table 45).

The mechanism of action of abatacept does not involve depletion of CD4 cells (rather it involves blocking
the CD28:CD80/86 interaction); therefore, there is a lack of known biologically plausible mechanism.
Flow data support this. Inthe publication by Koura et al. (BBMT 2013)?8, which described the outcomes
of thefirst 10 patients treated with abatacept on the ABA1 feasibility trial, it was noted reduced
proliferation of CD4+ T cells at Days 21 and 28 compared to a separate cohort of patients receiving
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NDA/BLA Multi-disciplinary Review and Evaluation [BLA 125118 S-240]
ORENCIA (abatacept)

CNI/MTX (but not enrolled on the ABAL1 trial). However, the exposure to abatacept resultedin a
decreasein CD4+ T cell counts compared to these controls only at one time-point after transplant (Day
28 and at all other timepoints Including Day 100), there was no difference in the CD4+T cell counts in
abatacept treated patients and controls. Moreover, in the ABA2 Trial, 62 flow cytometric analysis of total
T cell-, total CD4+ and total CD8+ T cell- reconstitution also did not detect significant differences in the
abatacept or placebo cohorts.

FDA Assessment:

FDA performed an independent analysis of adverse events and generated tabulations that agree
with the Applicant’s tabulations. It is notable that given the clinical context of stem cell
transplant, 100% of patients treated with abatacept or placebo developed a grade 3 or higher
adverse event, (i.e. the transplant itself generated a high background rate of adverse events). To
focus only on AEs related to abatacept treatment, AEs that occurredin at least 10% of patients
and in 2% more abatacept-treated patients than placebo were subsetted from the full AE data
set. Also, GVHD was not tabulated as an AE since it was more carefully tracked as part of the
primary efficacy analysis.

Table 58 shows the results of the FDA AE analysis. As noted, this tabulation only shows the AEs
that worsened with abatacept treatment. It excluded many AEs that were better with abatacept
treatment or that were equivocal (+/- 2%) to placebo rates. Additionally, FDA analysis of AEs
differs from the Applicant’s due to the recoding of gastrointestinal disorders tothe more
specific Gl GVHD based on the reported verbatim terms and the exclusion of GVHD events from
AE tabulation. This strategyfor focusing on relevant AEs is the same that has been employed for
other FDA labels where a study treatment is given in the context of intensive backbone therapy.
Therefore, these AEs were included in the label revision for abatacept. Overall, the treatment
was well tolerated with the major safety concern relating to viral reactivation as already

discussed above.

Table 58 FDA tabulated common (210% with >2% difference compared to placebo) extended

TEAEs through Day 225 on Study ABA2

Abatacept7/8 Abatacept8/8 Placebo 8/8 All Abatacept
(n=43) (n=73) (n=69) (n=116)

Grade 1-4 Grade 3-4 | Grade 1-4 Grade 3-4 | Grade 1-4 Grade 3-4 Grade 1-4 | Grade 3-4
Anaemia 24 (56%) | 24 (56%) | 50(68%) | 50(68%) | 39(57%) | 39(57%) | 74 (64%) | 74 (64%)
Hypertension 21(49%) | 21(49%) | 31(42%) | 31(42%) | 26 (38%) | 26(38%) | 52 (45%) | 52 (45%)
Cytomegalovirus
infection 11(26%) | 11(26%) | 23 (32%) | 23 (32%) | 15(22%) | 15(22%) | 34(29%) | 34 (29%)
Pyrexia 12 (28%) 4 (9%) 14(19%) | 7(10%) | 14 (20%) 3 (4%) 26(22%) | 11(9%)
Epistaxis 5(12%) 5(12%) | 12(16%) | 12(16%) | 7 (10%) 7 (10%) 17 (15%) | 17 (15%)
Pneumonia 8 (19%) 8 (19%) 9(12%) 9(12%) 6 (9%)* 6 (9%) 17 (15%) | 17 (15%)
CDh4
lymphocytes
decreased 6 (14%) 6(14%) | 10(14%) | 10(14%) | 6(9%) 6 (9%) 16 (14%) | 16 (14%)
Hypermagnesae
mia 2 (5%) 2 (5%) 13(18%) | 13(18%) | 7 (10%) 7 (10%) 15(13%) | 15(13%)
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Acute kidney
injury

4 (9%)

3(7%)

11 (15%)

11 (15%)

7 (10%)

7 (10%) ‘ 15 (13%)

14 (12%)

Source: FDA analysis using adae.xpt, adsl.xpt

*Note: The USPI presents all-grade and Grade 3-4 AEs. Given one death due to pneumonia on the placebo

8/8 arm, the USPI notes an all-grade incidence of pneumonia of 7 (10%)in this arm.

Laboratory Findings
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ORENCIA (abatacept)

Data:

Table 59: Mean Serum Electrolyte and CO2 Concentrationsby Treatment Group and Study Day -

IM101311

Serum Study Day 5 Study Day 100 Study Day 180 Study Day 365
Analyte Abatacept Placebo | Abatacept Placebo | Abatacept Placebo | Abatacept Placebo
8/8 MUD Cohort As Treated Analysis Population

Sodium, 140 138 138 139 139 139 139 139
mmol/L (N=49) (N=53) (N=44) (N=47) (N=47) (N=43) (N=38) (N=40)
Potassium, 4.2 4.2 4.2 4.2 4.0 4.1 4.0 4.0
mmol/L (N=49) (N=52) | (N=44) (N=46) | (N=47) (N=43) | (N=38) (N=39)
Chloride, 105 106 104 105 105 105 104 104
mmol/L (N=49) (N=52) | (N=44) (N=46) | (N=47) (N=42) | (N=38) (N=39)
CO., 25 24 25 25 25 26 27 26
mEq/L (N=49) (N=52) (N=44) (N=46) (N=47) (N=41) N =38) (N=39)
7/8 MMUD Cohort Treated Analysis Population

Serum Study Day 5 Study Day 100 Study Day 180 Study Day 365
Analyte (N=32) (N=31) (N=30) (N=29)
Sodium, 139 139 138 138
mmol/L

Potassium, NA 4.1 4.0 4.0

mmol/L

Chloride, 106 105 105 104
mmol/L

CO,, mEq/L 25 25 24 25

Abbreviations: MMOL/L = millimoles per litre; MEQ/L = milliequivalents perlitre NA = not applicable
Source (AdaM dataset): TableS.7.5.1.5 (ADLB ) and Table S.7.5.2.S (ADLB)

The Applicant’s Position:

Instructions for reporting abnormal laboratory values as adverse events were included in the protocol.
There were no separate summaries of laboratory abnormalities according to pre-specified criteria. As
statedin the SAP, the underlying condition, the transplantation, andthe background medication affect
most of the laboratory parameters, which was the reason why clinically meaningful abnormality criteria
were not pre-specified.

Frequently reported Aes of laboratory abnormalities during the Day 180 Analysis Period (those reported
for least 10% of the subjects in any treatment group) are included in Table 45.

Mean changes from baseline concentrations of laboratory analytes were generally modest in size and
within the expected physiologic range of variation between determinations at successive study visits.
The few, larger changes from baseline that were observed occurred at isolated study visits and were not
consistent with progressive abnormalities in hematologic, biochemical, hepatic functional, or metabolic
status. Changes in meanwhole blood or serum analyte concentrations over time are summarized
individually below for the 180-day treatment period (Study Day 0 through Day 180) and Day 365 in Table

43.
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ORENCIA (abatacept)

FDA Assessment:

FDA performed an independent analysis of laboratory values. This analysis is somewhat limited
since the trial was not initially designed to collect this information robustly. The results of new
or worsening labs after transplant are tabulated below in Table 60. Again, as in the above AE
analysis, the transplant procedure is responsible for a high expected background of laboratory
abnormalities. Perhaps surprisingly, the rate of laboratory AEs was not significantly worsened
with abatacept treatment despite a difference in labs reportedas AEs. One caveat to the
analysis was the high rate of missing baseline and reference range values for many patients.

Table 60 FDA Common (210%) Abnormal Laboratory Tabulation through Day 225 on Study

ABA2
7/8 ABATACEPT 8/8 ABATACEPT 8/8 PLACEBO
(n=43)* (n=73)* (n=69)*
Grade 1-4 Grade 3-4 Grade 1-4 Grade3-4 | Gradel-4 | Grade3-4
ALT elevation 62% 23% 78% 10% 89% 30%
AST elevation 54% 8% 66% 5% 80% 8%
T Bili elevation 27% 5% 36% 10% 43% 13%
Hypernatremia 14% 0% 12% 3% 13% 0%
Hyperkalemia 45% 5% 27% 0% 27% 7%
Hyperglycemia 55% 18% 71% 18% 73% 21%
Hypoalbuminemia 26% 0% 30% 0% 29% 0%
Anemia 42% 13% 65% 28% 55% 26%
Leukopenia 69% 66% 84% 84% 77% 77%
Thrombocytopenia 87% 77% 85% 83% 93% 91%
Hypokalemia 41% 14% 41% 15% 56% 7%
Hyponatremia 27% 14% 45% 15% 47% 9%

Placebo patients.

Source: FDA analysis using adlb.xpt, adsl.xpt

*Patients with available labs for analysis varied for the lab and the treatment group, ranging from
(n=19-43) for 7/8 Abatacept patients, (n=30-65) for 8/8 Abatacept patients, and (n=35-65) for 8/8

Vital Signs

The Applicant’s Position:

Blood pressure:

e Systolicblood pressure (SBP): At baseline prior to HSCT, mean SBP was similar across treatment
groups, at 119 mm Hg in each of the abatacept treatment groups and 117 mm Hg in the 8 of 8 MUD
placebo group. Thereafter, betweenstudy Days 5 and 365, mean SBP ranged from 119-124 mm Hg
in the abatacept 8 of 8 treatment group, from 117 to 122 mm Hgin the abatacept 7 of 8 MMUD
group, and from 117-124 mm Hg in the 8 of 8 MUD placebo group. No progressive upward or
downward trend in mean blood pressure was discernible in any of the 3 treatment groups over
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time.

e Diastolicblood pressure (DBP): At baseline prior to HSCT, mean DBPwas 71, 70, and 68 mm Hg in
the abatacept 8 of 8 MUD, abatacept 7 of 8 MMUD, and placebo 8 of 8 MUD, respectively. OnDay 5,
mean DBP decreasedto 62 mm Hgin the abatacept 8 of 8 MUD treatment group, and remained in
the range of 71-78 mm Hg thereafter. Similar decreases inmean DBP were not observed in the
remaining two groups at Day 5. Between Days 5 and 365, mean DBPs remained in the range of 69-76
mm Hg in the abatacept 7 of 8 MMUD treatment group and between71 and 78 mm Hgin the
placebo 8 of 8 MUD treatment group. Mean DBP fluctuated upward slightly withincreasing time
post-transplant, particularlyin the abatacept and placebo treatment groups of the 8 of 8 Cohort,
and were 77 72, and 75 mm Hg, in the abatacept 8 of 8 MUD, abatacept 7 of 8 MMUD, and placebo
8 of 8 MUD groups, respectivelyat the Day 365 study visit.

e Heartrate: Betweenstudy Days—1 (pre-transplant) to 365, mean heart rate ranged from 86-91/min,
84-94/min, and 84-92 mm Hg in the abatacept 8 of 8 MUD, abatacept 7 of 8 MMUD, and placebo 8
of 8 MUD treatment groups, respectively. No progressive upward or downward trend in mean heart
rate was noted in any of the 3 treatment groups over time.

e Respiratory rate: Betweenstudy Days —1 and 365, mean respiratory rate ranged from 17-18/min,
18-24/min, and 17-21/min in the abatacept 8 of 8 MUD, abatacept 7 of 8 MMUD, and placebo 8 of 8
MUD treatment groups, respectively. Overall, meanrespiratoryrates remainedstablein all groups.

e Bodytemperature: Meanbodytemperatures remainedstable at 36-38°C throughout the study
across treatment groups. Across study visits, individual minimum and maximum temperature
readings ranged between 34.8°C-38.6°C, 35.1°C-39.9°C,and 35.3°C-40.1°Cinthe abatacept 8 of 8
MUD, abatacept 7 of 8 MMUD, and placebo 8 of 8 MUD treatment groups, respectively.

Program Source: BMS_GBS Orencia\WYA33451\Biostatistics\Production\Tables\EBR310\rt-vs-sum-
ebr310.sas 29JUL2021:09:54 (AdaM dataset: not mapped — vital sign data in SDTM.VS)

FDA Assessment
FDA agrees withthe Applicant’s assessment.

Electrocardiograms (ECGs):

The Applicant’s Position:
An ECG was obtained for each study participant at the pre-transplant study visit. No ECG recordings
were obtained thereafter, except as clinically indicated for individual patients.

FDA Assessment

The FDA agrees with the Applicants’ position. Electro cardiology adverse events were not a
safetyissue with study treatment and has not been noted to be an issue with chronic use for the
approved rheumatology indications.

QT intervals:

Neither QT nor QTc interval duration was routinely monitored during this clinical trial, unless clinically
indicated for individual patients.

The Applicant’s Position:
Not applicable

FDA Assessment
FDA agrees with the Applicant’s position.
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Immunogenicity

The Applicant’s Position:
See Section 6.3.1

FDA Assessment:
See section 6.3.1 for FDA discussion of immunogenicity.

8.2.5 Analysis of Submission-Specific Safety Issues

8.2.5.1 Risks to be Included in the Warning and Precaution Section

The Applicant’s Position:

The Sponsor proposes to include viral reactivation and prevention measures specifically for the use of
abatacept whenadded to a standard of care regimenfor “prophylaxis of aGVHD after unrelated HSCT”
in the Warning and Precaution section of the US Prescribing Information (USPI).

In Study IM101311, the incidence of PTLD was higher among abatacept treated subjects comparedto
placebo (3.4% vs 0) and all the events were associated with EBV infection. The risk could be mitigated by
early detection of EBV infection/reactivation and with a more prolonged course of anti-viral prophylaxis
(eg. 6 months post-transplant). The incidence of CMV invasive disease was also higher among abatacept
treated subjects comparedto placebo (6.9% vs 2.9%). All the patients who experienced CMV invasive
disease were CMV serology positive at baseline. The risk could be mitigated by early detection of CMV
infection/reactivation and with antiviral CMV prophylaxis. PTLD and CMV invasive disease are clinically
significant events. Since the incidence of both events was higher with abatacept treatment comparedto
placebo and given the biological plausibility, the association between these events and abatacept useis
possible.

FDA Assessment:

FDA agrees withthe Applicant’s proposalto include viral reaction in the warnings and
precautions section of the USPI. This section will detail the risk of these observed events in the
IM101311 trial, recommend post-transplant monitoring, and prophylaxis against viral
reactivation.

8.2.6Clinical Outcome Assessment (COA) Analyses Informing
Safety/Tolerability

The Applicant’s Position:
Not applicable.

FDA Assessment:
FDA agrees withthe Applicant’s position, not applicable.

8.2.7Safety Analyses by Demographic Subgroups

Table 61: Serious Adverse Events Reported duringthe Day 180 Analysis Period by Subgroups

Subgroup Abatacept 8/8 Abatacept 7/8 Abatacept Placebo 8/8
Cohort Cohort Combined Cohort

Age
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<21Years 16/18 (88.9%) 17/18 (94.4%) 33/36(91.7%) 13/17 (76.5%)
>21 Years 36/55 (65.5%) 12/25 (48.0%) 48/80 (60.0%) 32/52 (61.5%)
<18 Years 12/14 (85.7%) 16/16 (100%) 28/30(93.3%) 10/13 (76.9%)
> 18 Years 40/59 (67.8%) 13/27 (48.1%) 53/86 (61.6%) 35/56 (62.5%)
<65 Years 46/66 (69.7%) 26/38(68.4%) | 72/104(69.2%) | 38/57(66.7%)
> 65 Years 6/7 (85.7%) 3/5 (60.0%) 9/12 (75.0%) 7/12 (58.3%)
Gender
Female 20/32 (62.5%) 12/16 (75.0%) 32/48 (66.7%) 21/32 (65.6%)
Male 32/41(78.0%) 17/27 (63.0%) 49/68 (72.1%) 24/37 (64.9%)
Race
White 44/63 (69.8%) 19/31 (61.3%) 63/94 (67.0%) 39/61(63.9%)
Black or African American 2/3(66.7%) 6/7 (85.7%) 8/10(80%) 2/2 (100%)
American Indian or Alaskan 1/1(100%) 1/1(100%) 2/2 (100%) 0/0
Native
Asian 3/4(75.0%) 1/2 (50.0%) 4/6 (66.7%) 1/2 (50.0%)
Other 1/1(100%) 0/0 1/1 (100%) 1/2 (50.0%)
Unknown 1/1(100%) 2/2 (100%) 3/3 (100%) 2/2 (100%)
GeographicRegion
North America 52/73 (71.2%) 29/43(67.4%) | 81/116(69.8%) | 45/69(65.2%)
Type of Malignancy
AML 18/30 (60.0%) 9/15 (60.0%) 27/45 (60%) 12/22 (54.5%)
MDS 9/15 (60.0%) 6/11 (54.5%) 15/26 (57.7%) 7/12 (58.3%)
ALL 18/20 (90.0%) 7/8 (87.5%) 25/28 (89.3%) 16/22 (72.7%)
CML 1/1(100%) 4/4 (100%) 5/5 (100%) 4/5 (80.0%)

Source:AdaMDataset: ADAE

The Applicant’s Position:

The incident rates of SAEs were comparable between genders, and among different race groups.

Subjects younger than 18 years had numerically more SAEs thanthose who were older than 18 years.
Similarly, subjects younger than 21 years had numerically more SAEs thanthose who were older than
21. Subjects with ALL appearedto have more SAEs thanthose with AMLand MDS.

FDA Assessment:

FDA agrees withthe Applicant’s analysis that there were more extended TESAEs in the younger
abatacept treated patients. Analysis of the most common extended TESAEs in the less than 18
years abatacept-treated groupis presentedin the Table 51. The table has been formattedto
focus only on extended TESAEs that occurred in >5% of abatacept treated patients <18 years of
age and does not include TESAEs that occurred more commonly in the other demographic
categories. As canbe seenin Table 51, pyrexia is the TESAE that occurred much more frequently
in this group compared to the others. Itis likely that this difference alone is responsible for
much of the numerical increase that was seenabove. To investigate the occurrence of pyrexiain
these patients, FDA further analyzed pyrexia as an extended TESAE by age across cohorts of
ABA2. As can be seen in Table 52, the signal for pyrexia TESAE is driven exclusively by the high

occurrence rate in the patients <18 years from the abatacept 7/8 cohort. The balanced
occurrence of this TESAE between the 8/8 abatacept and 8/8 placebo patients would argue
against an abatacept specific effect in pediatric patients. It is unclear what might have led to the
high TESAE rate of pyrexia in the <18 years 7/8 abatacept-treated patients. However, it is
important to consider that this cohort was open-label. The increased of TESAEs with ALL is likely
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due to the higher pediatric representationin this disease group (49% of ALL patients were less
than 21).

Table 62 Most Common Extended TESAEs through Day 225 in Patients <18 years (>5%
incidence) on Study ABA2

age>18 age<18

Abatacept Placebo Abatacept Placebo
PT (n=86) (n=586) (n=30) (n=13)
Pyrexia 8 (9%) 8 (14%) 15 (50%) 3(21%)
Diarrhoea 3 (3%) 2 (4%) 4 (13%) 0 (0%)
Sepsis 0 (0%) 6(11%) 4 (13%) 1(7%)
Pneumonia 6 (7%) 1(2%) 3 (10%) 0 (0%)
Upper respiratory tractinfection 1(1%) 1(2%) 3(10%) 0(0%)
Acute respiratorydistress syndrome 3 (3%) 2 (4%) 2 (7%) 0 (0%)
Anaemia 2 (2%) 0(0%) 2 (7%) 0(0%)
Decreasedappetite 1(1%) 1(2%) 2(7%) 0 (0%)
Dehydration 2 (2%) 1(2%) 2 (7%) 0 (0%)
Device relatedinfection 2 (2%) 1(2%) 2 (7%) 0 (0%)
Dyspnoea 2 (2%) 1(2%) 2 (7%) 0(0%)
Epstein-Barr virus infection reactivation 0 (0%) 1(2%) 2 (7%) 0 (0%)
Hypotension 4 (5%) 3(5%) 2(7%) 1(7%)
Myositis (0%) (0%) 2 (7%) 0 (0%)
Nausea 4 (5%) 2 (4%) 2 (7%) 0 (0%)
Post transplantlymphoproliferative disorder (0%) (0%) 2 (7%) 0(0%)
Respiratoryfailure 5 (6%) 7 (13%) 2 (7%) 0 (0%)
Source: FDA analysis using adae.xpt

Table 63 Pyrexia Extended TESAE through Day 225 by age and treatment group on Study

ABA2
PT= Pyrexia, 7/8 ABATACEPT | 8/8 ABATACEPT 8/8 PLACEBO
Serious =Y (n=43) (n=69) (n=73)
18 or older 2/27 (7%) 9/59 (15%) 8/56 (14%)
less than 18 12/16 (75%) 3/14 (21%) 3/13 (23%)
Source: FDA analysis using adae.xpt

8.2.8SpecificSafety Studies/Clinical Trials

The Applicant’s Position:

Approximately 108 publications containing clinical and nonclinical data that mentioned abatacept or

CTLA4-Ig usein SCT were identified and reviewed. The publications retrievedinclude full-length
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manuscripts, briefreports, and abstracts presented at scientific meetings. Of these publications, 9
presented safety data reported on abatacept usein prevention of GVHD following SCT, and all of them
were from clinical studies; 3 were meeting abstracts,3®44 andthe other 6 were full-length
manuscripts.6:4849,50,52,54 A symmary of the publications is provided in Table 35.

Safety Assessment and Conclusions

In the 9 publications of abatacept use in prevention of GVHD following SCT (Table 35), a total of 147
patients received abatacept for GVHD prevention during HSCT with treatment duration varying from 28
days to 365 days. The study results relevant to safety, including infusion-related reactions, infections,
donor cell engraftment, and disease-free survival/fatality rate, were presentedin these publications and
abatacept usein SCT was consideredto be well-tolerated.

In 5 of the publications in which infusion-related events were mentioned, none of the abatacept
recipients were reported to have experienced infusion-related events. 444>, 48,.52,54

Rates of infections, especially those attributedto CMV and EBV, were presentedin these publications.
The reported incidences for EBV viremia/infection and CMV reactivation were 0-50%%# 46.48.49,54 gnd 30-
67%*>4849 respectively, which are within the range of previously published data for stem cell transplant
populations (0.1-63% for EBV viremia®3 and 30-70% for CMV reactivation®?). Frequencies of clinically
important, virus-related diseases were alsoreported in several of these publications, notably those for,
EBV-PTLD (0-10%3844 48 54) and CMV disease (0-4.3%3844. 48.54) ‘both of which were also within the range
of previously published data for stem cell transplantation (EBV-PTLD 0.5-17%, %> CMV disease ~5%°°). In
publications with study control arms, the incidences of EBV or CMV infections in the abatacept-
treatment arms in most studies were comparable to or lower than those in the corresponding control
arms, 4445 4%exceptfor one study, in which numerically higher frequencies of asymptomatic EBV viremia
and CMV viremia were observed in the abatacept group compared with the control group (50% vs 37.5%
and 62.5% vs 50%, respectively)>4. Additionally, no abatacept recipient died from an EBV or CMV
infection. For infections other than EBV and CMV (eg, BK viremia, bacterial and fungal infections), the
reporting rates were relatively low (up to 20%)%648:49.50,54 compared with that of EBV/CMV infections.
These infections were well-managed, and only 1 fatal outcome was reported, an abatacept-treated
patient, due to an invasive fungal infection that followed the onset of Grade 3 aGVHD. #°

Regarding donor cell engraftment in abatacept-treatedrecipients, 6 publications reported no
engraftment failure.38 45.48,30,52,54|n 3 remaining publications, 3 engraftment failures were reported: one
patient experienced secondary graft loss and recovered following re-transplantation*# a second patient
experienced secondary graft rejection concomitant with CMV-reactivation and recovered following re-
transplantation;*® a third patient did not achieve primary engraftment by Day 28 post-transplantation,
but no information on the subsequent clinical course was provided.*? In the case of the patient with
secondary graft rejection concomitant with CMV infection reactivation, the CMV infection may have
contributed to development of graft rejection; the risk factors in the other 2 cases of engraftment failure
could not be assessed due to the limited information amount of information provided.

In the 9 publications referenced above, the diseases under study that required SCT were sickle cell
disease (N = 3)3844.46 severe aplasticanemia (N =1)*°, hematologic malignancies (N = 4)45 48,5052 gnd
beta thalassemia major (N = 1)°%. For the patient population with sickle cell disease, disease free survival
in all 3 studies ranged from 92.9-100% after 2 to 5 years of follow-up. In the study of patients
transplanted for severe aplastic anemia, overall survival was 89% at 1 year post-transplantationin the
abatacept group compared with 50% in the control group. For the studies in patients with hematologic
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malignancies, mortality rates varied from 20-30% with follow-up duration from 6-24 months; the
reported causes of death were mainly disease relapse/progression. The non-relapse/progression free
survival or overall survival rates in abatacept recipients were higher than those reported in the active
control group*® or similar patient populations that did not receive abatacept treatment, as describedin
the publications.>% 52 Inthe study of patients transplanted for beta thalassemia major, thalassemia-free
survival was 100% after a median duration of follow-up of 853 days after HSCT in the abatacept group
compared with 62.5% after a median duration of follow-up of 1931 days after HSCT in the control group.

Based on the review of the above publications, no major safety concern was identified in association
with the use of abatacept for prophylaxis of GVHD in stem cell transplantation.

Safety Summary from Rheumatoid Arthritis Studies

The safetyresults presentedin this section represent on-treatment AE data, from the first dose date up
to Day 84, in adult RA subjects who were treated with IV abatacept or placebo and enrolled in the
following double-blind placebo-controlled studies that areincluded in the abatacept-integrated safety
database:IM101023,67IM101043,581M101031,5°1M101029,7°IM101100,7* IM101101,72and
IM101102.73

The following is a brief summary of safety:

o The overall proportion of AEs was similar for both abatacept (64.5%)and placebo (62.9%) groups.

e Three deaths werereported in the abatacept group. No deaths were reported in the placebo group.

e The overall proportion of SAEs was similar for both abatacept (3.0%) and placebo (3.4%) groups.

e Seventeen subjects (0.72%) in the abatacept groupand 9 subjects (0.67%) in the placebo group
discontinued due to SAEs.

FDA Assessment:

FDA agrees withthe Applicant’s assessment of the literature and of the established safety
profile from rheumatoid arthritis studies. Additional FDA discussion of abatacept use from the
literature review is detailed in section 8.2.1 above.

8.2.9Additional Safety Explorations
Human Carcinogenicity or Tumor Development

The Applicant’s Position:
There were no findings related to human carcinogenicity for abataceptin Study IM101311.

FDA Assessment:
FDA agrees withthe Applicant’s position.

Human Reproduction and Pregnancy

The Applicant’s Position:
No pregnancies were reported in abatacept-treated subjects in Study IM101311. There is no new
information to report for use of abataceptin pregnancy or lactation.

FDA Assessment:
_FDA agrees withthe Applicant’s position.

Pediatrics and Assessment of Effects on Growth
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The Applicant’s Position:
See section 10. There is no information on effects on growth.

FDA Assessment:
FDA agrees withthe Applicant’s position.

Overdose, Drug Abuse Potential, Withdrawal, and Rebound

The Applicant’s Position:
No SAEs of overdose were reportedin abatacept-treated subjects in Study IM101311. Drug abuse

potential and withdrawal or rebound was not studied for abatacept.

FDA Assessment:
The FDA agrees with the Applicant’s position.
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8.2.10  Safetyin the Postmarket Setting
Safety Concerns Identified Through Postmarket Experience

The Applicant’s Position:

Based on the postmarketing experience with ORENCIA, the following adverse reactions were identified
and are included in the current USPI: vasculitis (including cutaneous vasculitis and leukocytoclastic
vasculitis), new or worsening psoriasis, non-melanoma skin cancers (basal cell carcinoma and squamous
cell carcinoma), and angioedema reactions. The USPI also states that during postmarketing experience
with intravenous ORENCIA, systemicinfusion reactions were similar to that seenin the clinical trial
experience with intravenous ORENCIA with the exception of one case of fatal anaphylaxis, and
postmarketing reports of systemic injection reactions (e.g., pruritus, throat tightness, dyspnea) have
occurred following the use of subcutaneous ORENCIA. There are not any recent safety concerns from
post-marketing experience that are not already reflectedin the current USPI.

FDA Assessment:
FDA agrees with the Applicant’s position.

Expectations on Safety in the Postmarket Setting

The Applicant’s Position:

As the aGVHD prophylaxis indication is very different from the indications for which abatacept is
currently approved, it is anticipated that the events reported in the postmarket setting will differ. The
proposed USPI includes Adverse Reactions specific to patients undergoing unrelated-donor HSCT and a
Warning & Precaution regarding CMV and EBV reactivationin aGVHD prophylaxis after HSCT. It is
expectedthat increased cases of toxicities, suchas CMV and PTLD, will be observed in the postmarket
setting for the aGVHD prophylaxis indication relative to the currently approved indications. The Sponsor
will perform signal detection activities by indication to identify any new safety concerns specific to the
different indications.

FDA Assessment:
FDA agrees with the Applicants position.

8.2.11 Integrated Assessment of Safety
Data:
The following table includes a safety summaryfor the events occurring up to and including 56 days after

the last dose. The 56 days represent approximately 4 times the half-life of abataceptin humans.

Table 64: Summary of Safety Results During the Treatment Period (Up to and including 56 days after
thelast dose of Abatacept/Placebo)-As Treated Population-1M101311

8/8 MUD Cohort 7/8 MMUD Cohort
Abatacept Placebo Abatacept
(N=73) (N=69) (N=43)
30-day mortality, n (%) 0 0 0
60-day mortality, n (%) 0 2(2.9) 0
On-treatment deaths, n (%) 1(1.4%) 2(2.9%) 0(0.0%)
AEs with death as outcome, n(%) 1(1.4%) 2 (2.9%) 0(0.0%)
AEs, n (%) 73 (100%) 69 (100%) 43 (100%)
Grade 3+ AEs, n (%) 73 (100%) 69 (100%) 43 (100%)
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Table 64: Summary of Safety Results During the Treatment Period (Up to and including 56 days after
thelast dose of Abatacept/Placebo)-As Treated Population-1M101311

8/8 MUD Cohort 7/8 MMUD Cohort
Abatacept Placebo Abatacept
(N=73) (N=69) (N=43)
SAEs, n (%) 34 (46.6%) 35 (50.7%) 16 (37.2%)
AEs leading to discontinuation of treatment 2(2.7%) 5(7.2%) 1(2.3%)
Treatment-related AEs, n (%) 62 (84.9%) 61 (88.4%) 37 (86.0%)
Treatment-related SAEs, n (%) 12 (16.4%) 15(21.7%) 5(11.5%)

Source:Appendix5.3.1,5.3.2.1.1,6.8.1.5,6.8.2.S; Supplemental tables:S.6.3.3.1.5,5.6.3.3.2.5,5.6.12.1.1.S,
$.6.12.1.2.5,5.6.19.1.1.5,5.6.19.1.2.S (ADaM dataset: ADAE)

Source:Appendix5.3.1,5.3.2.1.1,6.8.1.5,6.8.2.S; Supplemental tables: S.6.3.3.1.5,5.6.3.3.2.5,5.6.12.1.1.5,
S$.6.12.1.2.5,5.19.1.1.5,5.19.1.2.S (ADaM dataset: ADAE); Program Source: BMS_GBS
Orencia\WYA33451\Biostatistics\Production\Tables\EBR310\rt-dt-death-ebr310.sas 29JUL2021:08:29 [ADaM

dataset: ADAE).

Table 65: Adverse Events Summaryduringthe Post-transplantation Analysis Period -IM101311

8/8 MUD Cohort 7/8 MMUD Cohort
Abatacept Placebo Abatacept
(N=73) (N =69) (N=43)
Deaths, n (%) 14(19.2) 17 (24.6) 8(18.6)
SAEs, n (%) 54 (74.0) 49(71.0) 33(76.7)
Drug-related SAEs, n (%) 22(30.1) 23(33.3) 11(25.6)
Discontinued dueto SAEs, n (%) 0 1(1.4) 0
AEs, n (%) 73 (100.0) 69 (100.0) 43(100.0)
Drug-related AEs, n (%) 64 (87.7) 62 (89.9) 39(90.7)
Discontinued dueto AEs, n (%) 2(2.7) 5(7.2) 1(2.3)

Source:Table S.6.1.2.1.S (ADaMdataset: ADAE, 8/8 cohort); Table S.6.1.2.2.S(ADaM dataset: ADAE, 7/8 cohort)

The Applicant’s Position:

InIM101311, the safety events reported were consistent with those expected in a population of
patients with hematologic malignancies undergoing stem cell transplantation; review of those events
did not identify any unexpected safety concerns among abatacept-treated patients.

There was no death in the first 30 days of the study in any cohort. During the first 60 days of the study,
there were 2 deaths in the placebo arm (2.9%) in the 8/8 cohort, but no death in the abatacept arm of
the 8/8 cohort or the 7/8 cohort. During the Treatment Period (up to and including 56 days after the last
dose of Abatacept/Placebo), there was no on-treatment deathin the 7/8 cohort. One subject died in the
on-treatment period in the abatacept group (1.4%) vs. 2 in the placebo group (2.9%) in the 8/8 cohort.
Fataltreatment-emergent adverse events are the same as on-treatment deaths. All subjects had at least
one treatment emergent AE which was grade 3 or above (100%). Treatment emergent SAEs occurredin
16 subjects (37.2%) in the 7/8 cohort, 34 subject in the abatacept arm (46.6%), and 35 subjects in the
placebo arm (50.7%) of the 8/8 cohort. One subject discontinued due to treatment emergent adverse
events in the 7/8 cohort (2.3%). Two subjects discontinued due to treatment emergent adverse events
in the abataceptarm (2.7%) vs. 5 in the placebo arm (7.2%) in the 8/8 cohort.

During the 180-day treatment period post HSCT, all subjects in both treatment groups of the 8/8 MUD
cohort, and all of the abatacept-treated subjects inthe 7/8 MMUD cohort, experienced 1 or more AEs.
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As expected in a study population undergoing HSCT, the most frequently reported AEs in both treatment
groups were those related to myelosuppression (anemia, neutropenia, and thrombocytopenia) and side
effects of the chemotherapeutic drugs used as part of the peri-HSCT conditioning regimens, notably
secondary infection (69-76%), stomatitis (71-73%), dehydration (43-49%), and decreased appetite (29-
36%). Although the frequency of SAEs was numerically higher among abatacept-treated versus placebo-
treatedsubjects, the frequency of subjects with drug-related SAEs was similar between these treatment
groups. Further, the incidence of engraftment-related events was similar betweenthese treatment
groups. These findings suggest that the well-established safety profile of abatacept, whenusedin the
treatment of rheumatic disease, was overshadowed by the more frequent, more serious AEs known to
be associated with the underlying hematologic malignancies in this population of HSCT recipients, and
their clinical management. The safety profile of abatacept at Day 365 remained consistent with the
findings up to Day 180, including the retrospectively collected data (AEs, SAEs, GVHD and Clinical Labs)
requested by the FDA (Table 54 and Table 48).

The incidence rates of relapse were comparable between the abatacept and placebo groups in the 8/8
MUD cohort of the IM101311 study (10% vs. 13%); the relapse rates were the samein the
CNI+MTX+abatacept group andthe CNI+MTXgroupin the IM101841 study (9%). These results indicate
that abatacept treatment did not negatively impact the graft versus tumor effectin HSCT.

The incidence of CMV viremia and CMV invasive disease were higher among abatacept treated subjects.
All evaluable cases of CMV disease were successfully treated toresolution with standard therapies.

The overall incidence of malignancy-related AEs was similar among abatacept- and placebo-treated
subjects. Of note, the 4 cases of PTLD in the study were reported among those treated with abatacept; 2
in the 7/8 MMUD Cohort and 2 in the 8/8 MUD Cohort. All four events resolved with treatment. Further
inquiry into these events led to a protocol amendment stipulating the administration of acyclovir
prophylaxis through day 180 for all study participants. Following this change in supportive care, no
additional cases of PTLD were reported in subjects enrolled in Study IM101311. Additionally, there were
no cases of PTLD reported at Day 100 or at Day 180 in the primary objective cohort of Study IM101841.

In summary, with the above exceptions, the overall safety profile of abatacept-treated subjects ineach
of the study cohorts was similar to that of placebo treated 8/8 MUD subjects, and treatment with
abatacept did not adversely affect rates of engraftment.

FDA Assessment:

FDA analysis of safety event rates differed with the Applicant’s because of the use of an updated
adae.xpt file after FDA identified incorrect verbatim to preferredterm coding. FDA TEAE and
TESAE rates derived from the updated adae.xpt file are presentedin the sections above. FDA
agreed with Applicant’s attribution of cause of death as noted above. The overall safety profile
for abatacept use in Study ABA2 (IM101311)is presentedin Table 66 below.

Table 66 Safety summary of Study ABA2

Abatacept 7/& Abatacept 8/& Placebo 8/& All Abatacep

N=43 N=73 N=69 N=116
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Total deaths 12 (28%) 24 (33%) 29 (42%) 36 (31%)
Death by day 100 0 (0%) 1(1%) 5 (7%) 1(1%)
Death by day 180 1(2%) 2 (3%) 11 (16%) 3 (3%)
Death by day 225 2 (5%) 5 (7%) 13 (19%) 7 (6%)
Fatal AEs any time post-HSCT| 8 (19%) 14 (19%) 20 (29%) 22 (19%)
Fatal AEs by day 225 5 (12%) 8 (11%) 17 (25%) 13 (11%)
Fatal TEAEs* 0 (0%) 1(1%) 5(7%) 6 (5%)
All grade TEAEs 43 (100%) 73 (100%) | 69 (100%) | 116 (100%)
Gr 2 3 TEAEs 43 (100%) 73 (100%) | 69 (100%) | 116 (100%)
SAEs any time post-HSCT 33 (77%) 54 (74%) 49 (71%) 87 (75%)
SAEs by day 225 29 (67%) 52 (71%) | 45(65%) | 81 (70%)
TESAEs* 16 (37%) 34 (47%) | 35(51%) | 50 (43%)
All-cause discontinuation 8 (19%) 14 (19%) 18 (26%) 22 (19%)
TEAE* with discontinuation 1(2%) 2 (3%) 5(7%) 3 (3%)
*AE within 30 days of abatacept treatment

Source: FDA analysis using adae.xpt, adsl.xpt

The safety profile from the Study IM101311 is line with expected adverse events from the
patient population being studied (patients with high-risk heme malignancies undergoing
allogeneic stem cell transplantation). Abatacept treatment did not induce any new safety events
that would be unexpected in this population. Extended treatment-emergent adverse reactions
increased with abatacept treatment included anemia, hypertension, CMV reactivation/CMV
infection, pyrexia, pneumonia, epistaxis, CD4 lymphocytes decreased, hypermagnesemia,and
acute kidney injury. Serious adverse reactions increased with abatacept treatment included
pyrexia, pneumonia, acute kidney injury, diarrhea, hypoxia, and nausea.

As noted above by the Applicant and FDA, the rate of EBV and CMV viral reactivation were
increased with abatacept use comparedto the rate observed in the placebo-treated patients.
Moreover, PTLD and invasive CMV disease, potential consequences of EBV and CMV
reactivation, respectively, were increased with abatacept use. Therefore, FDA agrees withthe
Applicants’ proposed inclusion of theserisks in the warnings and precautions section of the
USPI. It should be noted that despite this increasedrisk of viral reactivation, all cases were
successfully treated.
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Overall, abatacept treatment was well tolerated with most patients completing the 4 infusions
peri-transplant. The addition of abatacept tothe transplant regimen was well tolerated with
very few treatment emergent adverse reactions (TEARs) increasing over the background rate
and many actually decreasing with abatacept treatment. The identified risk of viral reactivation
is already a risk post-transplant and standard monitoring, prophylaxis, and treatment strategies
are already in place to deal with this transplant related adverse event. Given an increasedrisk
with abatacept treatment, labeling will include risk mitigation strategies.

Overall, FDA agrees with the Applicant that based on the totality of efficacy and safety data, the
benefit/risk profile of abataceptin addition to CNI and MTX for the prophylaxis of aGVHD for patients
undergoing matched or 1 allele mismatched unrelated donor stem cell transplant is favorable and
supports regular approval of abatacept for this indication.

SUMMARY AND CONCLUSIONS
8.3. Statistical Issues

Please refer to the integrated assessment of effectiveness for Study IM101311 and Study IM101841in
section8.1.7.

8.4. Conclusions and Recommendations

FDA Assessment:

The review team was able to verify or clarify the efficacy and safety endpoints as provided by
the Applicant. The review team recommends regular approval of the sBLA.

X X

Primary Statistical Reviewer Statistical Team Leader
X X
X X
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Primary Clinical Reviewer Clinical Team Leader
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9 Advisory Committee Meeting and Other External Consultations

FDA Assessment:
This application was not presentedto the Oncologic Drugs Advisory Committee or any other external
consultants.
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10Pediatrics

The Applicant’s Position:

In Study IM101311, there were 30 abatacept treated subjects inthe 6-17 year age group when the 2
cohorts (8/8 MUD and 7/8 MMUD) are combined. Twenty-seven (19%) randomized subjects in the 8/8
MUD cohort were 6 to 17 years old; 14 were randomizedto abatacept and 13 were randomized to
placebo. In the single-arm 7/8 MMUD cohort, 16 (37%) randomized subjects were 6 to 17 years old.

Efficacy
Post-hoc analysis results from IM101311 study showed numerically higher severe GFS and OS rates in
the abatacept treatment arm comparedto placebo.

At 180 days post-transplant (abatacept vs. placebo), the severe GFS rates were 100% vs. 85% (Table 67).
In the single-arm 7/8 MMUD cohort, at 180 days post-transplant, the severe GFS rate was 94 (Table 67).

Table 67: Summary of Efficacy Results During the Day 180 Analysis Period in Pediatric Subgroup
(< 18 Years)

8/8 MUD Cohort 7/8 MMUD Cohort
Abatacept Placebo Abatacept
(N=14) (N=13) (N=16)
Grade IlI-IVaGVHD Free Survival
GFS Events (n/N, %) 0/14 2/13 (15.4%) 1/16 (6.3%)
Survival Rate (95% Cl) 1.00(1.00, 1.00) 0.85(0.51,0.96) 0.94(0.63,0.99)

Hazard Ratio vs. Comparator

Group (95%Cl) NA (NA, NA)

P-Value (Log-RankTest) p=0.1343 NA
Grade I1-1V aGVHD Free Survival

GFS Events (n/N, %) 6/14 (42.9%) 5/13(38.5%) 8/16 (50.0%)

Survival Rate (95% Cl)

Hazard Ratio vs. Comparator
Group (95%Cl)

0.57(0.28,0.78) 0.62(0.31,0.82)

1.18(0.36,3.86)

0.50(0.25,0.71)

P-Value (Log-RankTest) 0.7948 NA
Overall Survival up to Day 180
OS Events (n/N, %) 0/14 1/13(7.7%) 1/16 (6.3%)

Survival Rate (95% Cl)

Hazard Ratio vs. Comparator
Group (95%Cl)

P-Value

1.00(1.00, 1.00) 0.92(0.57,0.99)
NA (NA, NA)

p=0.2994

0.94(0.63,0.99)

NA

8/8 cohort (Tables in the CO [module 2.5]): (Table 9 [ADaM Dataset: ADTTE(G34FS180); (Table 11 [ADaM Dataset:
ADTTE(OS180),.ADaM Dataset: ADTTE(G34FS%); (Table 10 (ADaM Dataset: ADTTE(G34FS180) (Table 12 [ADaM
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Dataset: ADTTE(OS180) 180, G24FS180, 0S180).7/8 cohort (Tables in the CO [module 2.5]): (Table 10 (ADaM
Dataset: ADTTE(G34FS180); (Table 12[ADaM Dataset: ADTTE[OS180])in the IM101311 primary CSR.

Safety:

The types of AEs reported in the 6-17 year old population were consistent with those expectedin a

pediatric patient population with hematologic malignancies undergoing HSCT. Review of those events

did not identify any unexpected safety concerns among abatacept-treated pediatric patients.

Any-Grade, all causality AEs were reportedin all (100%) abatacept treated subjects. Drug-related AEs

were similar in subjects <18 years of age (n=30) and subjects >18 years of age (n=86).

e The most frequently reported AEs in subjects <18 years of age in the combined abatacept group (n=
30) were: stomatitis, 24 (80.0%); neutrophil count decreased, 20 (66.7%); febrile neutropenia, 19
(63.3%); lymphocyte count decreased, 18 (60.0%); platelet count decreased, 17 (56.7%); WBC count
decreased and anemia, 16 (53.3%) each; pyrexia 15 (50.0%); infection and decreased appetite 13
(43.3%) each

e The overall frequencies of SAEs were higher in subjects < 18 years of age (n=30) compared to
subjects > 18 years of age (n=86); 93.3% vs 61.6%. This was primarily attributable to the higher rate
of pyrexiain the pediatric group.

— SAEs reported in more than 2 subjects < 18 years of age were: pyrexia 15 (50.0%), diarrhea and
sepsisin 4 (13.3%) each, and pneumonia, upper respiratorytract infectionand Gl disorder in 3
(10.0%) each.

Other Events of Interest: Pediatric versus Adult Subjects Treated with Abatacept

e All 4 PTLD events reportedthe study occurred in pediatric subjects (< 18 years). All of the PTLD
events were associated with EBV infection and manifested as lymphadenopathy without extra-nodal
organinvolvement. All of the events resolved with treatment. Three subjects were enrolled from the
same study site; acyclovir prophylaxis was discontinued at day 30 post-transplant per the local
standard of care. Due to the cluster of the cases, the study protocol was amended to mandate
acyclovir or valacyclovir prophylaxis till Day 180 post-transplant. Noadditional cases were reported
following implementation of this protocol amendment.

FDA Assessment:

The FDA agrees with the Applicant’s assessment. The small numbers for patients and events for the
efficacy analysis above prevents statistical conclusions from this subset of patients. However, the
observed trends were consistent with the complete analysis discussed in section 8, with the exception
that Grade Il-1V GFS was lower on the abatacept arm. Grade IlI-IV GFSat day 180, however, was greater
on the abatacept arm compared to the placebo arm.

We agree with results of the pediatric safety analysis. The higher rates of SAE observed in the abatacept-
treated pediatric population was completely driven by a high reported rate of pyrexia in the abatacept-
treated 7/8 cohort of pediatric patients. This was discussed in detail in the safety sectionabove. We also
agree with the assessment of PTLD. The occurrence of a cluster of cases at one transplant center drove
most of the PTLD signal. Interesting, comparison of standard practice likely suggested both the need and
remedy for the PTLD signal. While that transplant center’s standard of care to stop EBV prophylaxis at
day 30 might have been sufficient for other aGVHD prophylaxis regimens, their cluster of PTLD
suggestedthat the short of duration was insufficient when abatacept is given. The trial alsosuggests
that the remedy for this is to continue EBV prophylaxis until day 180. After standardization of this
recommendation across trial sites, noadditional cases of PTLD were noted. Hence, this warning and
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prevention strategy was incorporatedinto the updated label.

As noted in sections 6 and 8, extension of the pediatricindication to patients aged 2 to <6 was
incorporated into this review. The basis for extrapolation of efficacy was on the inclusion of pediatric
patients 6 and up in the Study IM101131 and the similar biology of transplant and aGVHD in patients 2
to <6 as those 6 and older. Safety of abatacept use in patients of this age was demonstrated as part of
the abatacept approvalfor polyarticular juvenile idiopathic arthritis, albeit with a different dosing

regimenand administrationroute.
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11Labeling Recommendations

Data: The table below summarizes changes tothe proposed United States Prescribing Information
(USPI). See the final approved USPI for ORENCIA (abatacept) accompanying the approval letter for more

information.

Summary of Significant Labeling Changes (Highlevel changes and not direct quotations)

Section

Applicant’s Proposed Labeling

FDA’s proposed
Labeling

HIGHLIGHTS

Proposed updates to appropriate
sections.

FDA generally agreedbut provided
some edits.

INDICATIONS AND USAGE (1.4)

Addition of indication for ORENCIA
for patients e

FDA modified to describe the
indication - for the prophylaxis of
acute graftversus hostdisease, in
combination with a calcineurin
inhibitor and methotrexate, in
adults and pediatric patients 2
years of age and older undergoing
hematopoieticstemcell
transplantation (HSCT) froma
matched or 1 allele-mismatched
unrelated donor.

DOSAGE AND ADMINISTRATION
(2.4)

Addition of recommended dosage
information in prophylaxis for
aGVHD is providedin the USPI.

FDA updated this section to include
a dosage recommendation of 15
mg/kg on the day before
transplantation, followed by a 12
mg/kg dose on Day 5, 14,and 28
after transplantation for pediatric
patients 2 tolessthan 6 yearsold.
In addition, FDA added
recommendations forantiviral
prophylaxis treatment for EBV
reactivation and CMV
infection/reactivation.

WARNINGS AND PRECAUTIONS
FOR USE (5.7)

Addition of viral reactivation in
aGVHD prophylaxis after HSCT.

FDA generally agreedand added
cross-references to section 2.4 for
prophylaxis for CMV and EBV.

ADVERSE REACTIONS (6.1)

Addition of safety data fromthe
IM101311 study, including: a brief
description of the study; reporting
period; abrief summaryofthe
most commonly reported adverse
reactions; a table of the most
common adverse reactions; a brief
summary of infections and infusion
reactions.

Formatting changedto remove
separated numbered subsections
for clinical trials information for
separate indications; all clinical
trials data included in 6.1 with
separate headings foreachpatient
population.

The clinical trial datafor the
aGVHD patientpopulation updated
to align with OOD practices for
presentationof adversereaction
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Summary of Significant Labeling Changes (Highlevel changes and not direct quotations)

Section

Applicant’s Proposed Labeling

FDA’s proposed
Labeling

datainsection6.1.

IMMUNOGENICITY (6.2)

Addition of immunogenicity
information fromthe IM101311
study, including incidence rate of
anti- abataceptantibodies and
neutralizing antibodies against
abatacept.

FDA added more detailed
information concerningthe impact
of ADA on PK, safety, and efficacy
of abataceptin patients with
aGVHD.

PEDIATRIC USE (8.4)

Addition of safety and
effectiveness of ORENCIA for
prophylaxis of moderate to severe
aGVHD in URD HSCT in patients 6
to 17 yearsof age fromthe
IM101311study.

FDA updated to include
extrapolationinformation for
pediatric patients aged 2 to less
than 6 years of age based on
pharmacokineticmodelingdata
demonstrating that abatacept
exposureis expected to be similar
between pediatric patients aged 2
to lessthan 6 years following 15
mg/kg on the day before
transplantation, followed by a 12
mg/kg dose on Day 5,14, and 28
after transplantation with that of
older pediatric patients treated
with the 10 mg/kg dose on the day
before transplantation, followed
by 10 mg/kgon Day 5, 14,and 28
after transplantation, and that the
course of disease is sufficiently
similar between younger and older
pediatric patients to allow
extrapolationof datafromolderto
younger pediatric patients.

FDA moved data concerningin
utero Orenciaexposureto a
Clinical Considerations subheading
within section 8.1.

PHARMACOKINETICS (12.3)

Addition of PK datafromthe
IM101311 study.

FDA generally agreedbut edited to
add a PK parameterstable
including Cmax, Cmin, t1/2, vd, CL
comparing the 7/8and 8/8
cohorts. FDA also added %CV for
Cmin and %difference in clearance
based on pop PK analysis.

CLINICAL STUDIES [®®)

Addition of efficacyinformation
fromthe IM101311 study,
including: a brief description of the
study design and treatment g(r;%ps;
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Summary of Significant Labeling Changes (Highlevel changes and not direct quotations)
Section Applicant’s Proposed Labeling FDA’s proposed
Labeling

The Applicant’s Position:

The current approved Orencia indications are for anti-rheumatic disease (RA, PsAand JIA) and the
Sponsor intends that these patients will remainas the largest consumer of Orencia. When drafting the
proposed labeling language, the Sponsor took care to include the most comprehensive data, including
all pertinent efficacy and safety information to inform a highly skilled and knowledgeable prescriber of
the information needed to effectively use the 4-dose regimen of abatacept to prevent aGVHD in the
appropriate patient. Likewise, effort was made in crafting the language to differentiate the new data
relatingto aGVHD from that alreadyapproved in the Orencia label, as these patient populations and
prescribers are vastly divergent. To that end, the new Warnings and Precautions sectionon CMV and
EBV reactivationis intentionally called out for attentionto the Hematologist/Transplant Physician as
applicable to aGVHD prophylaxis after HSCT.

FDA Assessment:

FDA modified the USPI as describedin the table above._
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12 Risk Evaluationand Mitigation Strategies (REMS)

FDA Assessment:

The risk of abatacept can be adequately managedin the post-market setting through product
presentationand labeling. There are no additional risk management strategies required beyond the
recommended packaging and labeling.
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13 Postmarketing Requirements and Commitment

FDA Assessment:

A postmarketing requirement will be issuedto ensure the safety of the proposed pediatric dose for
patients aged 2 to <6 since the proposed regimenis based on population PK modeling and the safety of
that dose has yet to be investigated. The Applicant has agreedto the following PMR.

e Conduct aclinical trialto further characterize the known serious risk of infections with abataceptin
patients age 2 to less than 6 years and to characterize the pharmacokinetics (PK) of abatacept to
verify the population PK predicted optimal dosing regimen of abatacept (15 mg/kg as a 60-minute
intravenous infusion on Day-1, followed by 12 mg/kg on Days 5, 14, and 28 after transplantation) in
pediatric patients age 2 to less than 6 years for the prophylaxis of acute graft versus host disease, in
combination with a calcineurin inhibitor and methotrexate, undergoing hematopoietic stem cell
transplantation from a matched or 1 allele-mismatched unrelated donor.

Final Protocol Submission: 06/2022
Trial Completion: 06/2026
Final Report Submission: 12/2026

Provide the datasets with the final report.
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14 DivisionDirector (DHOT) (NME ONLY)
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15 DivisionDirector (OCP)
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16 DivisionDirector (OB)
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17 DivisionDirector (Clinical)
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18 Office Director (or designated signatory authority)

This application was reviewed by the Oncology Center of Excellence (OCE) per the OCE
Intercenter Agreement. My signature below represents an approval recommendation for the
clinical portion of this application under the OCE.

X X
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19 Appendices

19.1. References

The Applicant’s References: Refences are located at the end of this document in Section 19.6.
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19.2. Financial Disclosure

The Applicant’s Position:

Financial interests or arrangements with clinical investigators have been disclosed in the table below.
Financial disclosure information was collected and reported for the Investigators (Primary Investigators
and Sub-investigators) participating in the IM101311 clinical study as recommended in the FDA
Guidance for Clinical Investigators, Industry, and FDA Staff: Financial Disclosure by Clinical Investigators.
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FDA Assessment:

Covered Clinical Study (Name and/or Number):* IM101311

Was a list of clinical investigators provided: Yes [X| No [ | (Requestlist from
Applicant)

Total number of investigators identified: 109

Number of investigators who are Sponsor employees (including both full-time and part-time
employees): 0

Number of investigators with disclosable financial interests/arrangements(Form FDA 3455):
1

If there are investigators with disclosable financial interests/arrangements, identify the

number of investigators with interests/arrangements in each category (as definedin 21 CFR
54.2(a), (b), (c) and (f)):

Compensation to the investigator for conducting the study where the value could be
influenced by the outcome of the study: 0

Significant payments of other sorts: 1
Proprietary interestin the product tested held by investigator: 0
Significant equity interest held by investigator in study: 0

Sponsor of covered study: 0

Is an attachment provided with details | Yes X No [ | (Request details from
of the disclosable financial Applicant)

interests/arrangements:

Is a description of the steps takento Yes [X] No || (Requestinformation
minimize potential bias provided: from Applicant)

Number of investigators with certification of due diligence (Form FDA 3454, box 3) 0

Is an attachment provided with the Yes| | No [_| (Request explanation
reason: from Applicant)

*The table above should be filled by the applicant, and confirmed/edited by the FDA.

19.3. Nonclinical Pharmacology/Toxicology

The Applicant’s Position:
Not applicable

FDA Assessment:
FDA agrees.
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19.4. OCP Appendices (Technical documents supporting OCP
recommendations)

The Applicant’s Position:

Abatacept PK and Immunogenicity Methods

PK method:
A validated”4 sandwich ELISA method was used for the measurement of BMS-188667 concentrations in
human serum at ®®@ The assayuses a monoclonal anti-CTLA4 antibody (7F8) as the

capturereagent and a biotinylated monoclonal anti-CTLA4 antibody (11D4) as detection reagent, with
streptavidin HRP as the secondary detector. Asummary of the method validation parametersis
provided in Table 68.
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Table 68: Summary of Bioanalytical Method Validation for the Measurement of Serum Concentrations
of BMS-188667

BMS DCN N
LL L P A
number/CRO Method | Species/Matrix 0Q utoq Qc re::|5|;)n cc::ra;cy
Validation Number (ng/mL) (ng/mL) (%) (%)

(b) (4) _

930051030/ Human/Serum | 1.00 ng/mL | 30.0 ng/mL X‘Stsr:y <19.0 | -15.7t02.0

)

Inter- <8.6 6.3t0-4.0

assay

DCN = document control number; LLOQ= lower limit of quantification; QC = quality control sample; ULOQ= upper
limit of quantification.

2 Precision and accuracy are for analytical QCs.

Immunogenicity method:

A bridging electro-chemiluminescence assay was usedto assess the presence of anti-BMS-188667 (anti-
abatacept) antibodies in human serum. The assay was fully validated (930040817)7> at .
Biotin-labeled BMS-188667 and ruthenium (Sulfo-tag)-labeled BMS-188667 are used to form a complex
with anti-abatacept antibodies and enable their capture and detection. Table 69 lists the sensitivityand
drug tolerance of the method.

Table 69: Sensitivity and Drug Tolerance of Method ®@ £or the detection ofanti-abatacept
antibodies
BMS DCN number/CRO | Species/Matrix
Method Validation Sensitivity Drug Tolerance
Number
o 48.8 250 ng/mL of anti-BMS-188667 antibody can be
930040817/ Human/Serum ng/mLe detectedin the presence of atleast40 pg/mL of

BMS-188667

CRO = contractresearch organization; DCN = document control number
2 inundiluted serumin the absence of free drug

Neutralizing antibody (NAb) method:

An in vitro cell based bioassaywas used to assess the presence of neutralizing antibodies to abatacept
in human serum. The method was validated (DCN 930103655)76.77.78 by ®@ ' Ltd. This assay
uses two cell lines, Jurkat T-cells and DaudiB-cells. The Jurkat T-cells are transfected with a luciferase
gene under the control of an IL-2 promoter. When the Jurkat T-cells are co-stimulated by Daudi B-cells in
the presence of anti-CD3, this activates the IL-2 promoter which in turn produces luciferase protein. In
the presence of BMS-188667 the interaction between Jurkat T-cells and Daudi B-cells is blocked and
produces a dose-dependent decrease in luciferase expression. The presence of NAbs restores the
luciferase signal. Table 50 lists the summary of sensitivityand drug tolerance in this NAb method.
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Table 70: Sensitivity and Drug Tolerance of Method ®® £or the Detection ofneutralizing
antibodies to BMS-188667
Species/Matrix itivi
BMS DCN number/cro | SPecies/ Sensitivity
Method Validati / with Drug Tol
ethod Validation patient Positive rug Tolerance
Number .
Population Control®
@@ | Human/Serum/ 3.75 5 ug/mL of 11D4 with 0.25 pg/mL of abatacept?
930103655/ .
Normal pg/mL* | 20 pg/mL of 11D4 with 5 pg/mL of abatacept®
Human/Serum/ 5 pg/mL of 11D4 with 0.25 pg/mL of abatacept*
(b) @) 5
930103655/ Lupus 2.5 pg/ml 20 pg/mL of 11D4 with 10 pg/mL of abatacept?

CRO = contractresearch organization; DCN = document control number
aAnti-human CTLA4 mouse monoclonalantibody, clone 11D4

Data:

Population Pharmacokinetic Analysis: The PPKanalysis was conducted using data collected after
intravenous (V) administration of abatacept to 386 adult subjects with rheumatoid arthritis (RA)
(Studies IM103002, IM10110,1M101101, IM101102,IM101029, andIM101031), 184 pediatric subjects
with juvenile idiopathic arthritis (JIA) (Study IM101033), and 115 pediatric or adult subjects receiving
URD HSCT due to HM (Study IM101311). Subjects in Study IM101311 were divided into 2 cohorts based
on the number (7/8 or 8/8) of human leukocyte antigen matches recorded in the Center for
International Blood & Marrow Transplant Researchregistry. After exclusion of 208 flagged samples and
144 observations below the lower limit of quantification, a total of 4,873 observations were used for
analysis. Atotal of 19 subjects with JIAand 7 subjects receiving URD HSCT due to HM developed anti-
drug antibodies (ADA).

Exposure-response Analysis: The ER analyses of efficacy endpoints, time to severe aGFS and time to OS
up to Day 180 post-transplantation after initiation of treatment with abatacept (in subjects for whom
abatacept exposure measures were available) or placebo was conducted with data from subjects

(N =185) aged 6 to 76 years with HM at risk for acute graft versus host disease (aGVHD; referredtoas
GVHD throughout) in Study IM101311.

The ER safetyanalyses of the time to firstinfection, regardless of seriousness, upto Day 180 post-
transplantation, time tofirst invasive CMV, and time to first CMV viremia were conducted with data
from subjects (N = 185) aged 6 to 76 years with HM at risk for GVHD in Study IM101311 administered
abatacept (for whom abatacept exposure measures were available) or placebo.

METHODS:
Population Pharmacokinetic Analysis: A 2-compartment, zero-order |V infusion, and first-order
elimination model previously developed using data collected in subjects with RA and subjects with JIA
served as the basis for this analysis. The model describing abatacept PK in the pooled dataset was
developed in 5 steps. First, the previously established base PPK model was re-estimated using the
pooled set of GVHD, JIA, and RA data. Second, the effect of subject disease and other selected
covariates on abatacept elimination clearance (CL) and volume of the central compartment (VC) were
independently assessed prior to inclusion in a full multivariable model. Given the large number of
covariates evaluated as predictors of PK variability, a single round of forward selection was used to
select the statistically significant covariates using analpha level of 0.01 for inclusion in the full model.
The covariates that were statistically evaluated were age, gender, race, baseline body weight (BWT),
baseline calculated glomerular filtration rate (CGFR), baseline aspartate transferase (AST), baseline
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alanine, baseline total bilirubin, baseline concomitant methotrexate use, and disease status (GVHD, JIA,
and RA; referred to as “disease” throughout). Additional covariates with more than 10% of missing
values (baseline albumin, baseline concomitant corticosteroid use, baseline nonsteroidal anti-
inflammatory drugs, baseline GVHD prophylaxis, conditioning regimen, and ADA status) were only
graphically evaluated. Third, a reduced model was determined by performing backward elimination on
covariates added to the model during the first round of forward selection. Fourth, a sensitivity analysis
was performed to assess the effect of Study IM101311 cohort on abatacept CLand VC using a second
round of forward selection. Finally, the final PPK model was identified after backward elimination on
covariates added to the model during the second round of forward selection.

Model evaluation was conducted using prediction-corrected visual predictive check (VPC) methods. The
final PPK model and Bayesian estimates of PK parameters were usedto simulate the following abatacept
exposures after a hypothetical single 1-hour infusion of 10 mg/kg (capped at a maximum of 1,000 mg):
peak serum concentration following the first dose (Cmax1), minimum concentration following the first
dose (Cminl) and time-averaged serum concentration following the first dose (Cavl). Exposures were
compared across disease sub-populations, Study IM101311 cohorts, and ADA status invarious subsets
of the analysis populations.

Exposure-response Efficacy Analysis: Time to Severe aGFS up to Day 180 Post-Transplantationand
OverallSurvival: The E-R relationships between abatacept exposure and the time to first severe aGFS up
to Day 180 post-transplantationand OS were described by separate semi-parametric Cox proportional
hazards (CPH) models and included assessments of the effect of covariates on the E-R relationships.
Abatacept exposure measures following the first and last dose (area under the concentration-time curve
[AUCt], minimum concentration [Cmin], peak serum concentration [Cmax], and time-averaged serum
concentration [Cav]) were tested toidentify the best summary measure of exposure for prediction of
clinical outcomes. Model development was conducted in 3 stages. First, the relationship between
abatacept exposure and time-to-event (severe aGFS up to Day 180 post-transplantationand OS) with
appropriate functional forms was characterized by base CPH models. Given the large number of
covariates evaluated as predictors of efficacy, a single round of forward selection was used to select
covariates determinedto be statistically significant when evaluated univariately using an alpha level of
0.01 for inclusion in each full model. Second, full covariate models were developed by incorporating all
the covariate predictor variables into the base CPH models. Last, the final models were obtained by
backward elimination, retaining the statistically significant covariates that were significant at a

0.1% level, with appropriate functional forms of the covariate relationships with severe aGFS up to

Day 180 post-transplantationand OS.

Covariate-parameter relationships were examined for the following covariates: age, BWT, sex, race,
serumimmunoglobulin G (1gG), GVHD prophylaxis, conditioning regimen, pre-transplant CMV
subject/donor serostatus, pre-transplant EBV subject/donor serostatus, baseline performance status,
type of graft received, cohort, and relapse of underlying malignancy to Day 180.

Model evaluation was conducted using VPC methods.

Exposure-response Safety Analyses: Exploratory graphical analysis of the relationship betweenthe
following safety endpoints and abatacept exposure measures was performed: time to first infection
regardless of seriousness (the most common expected adverse event), time to first invasive CMV
infection, and time to first CMV viremia. No formal E-R modeling was planned since, in previous analyses
of time to first infection in subjects with JIA, no E-R was found. A Kaplan-Meier plot was created by
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quartiles of abatacept exposure measures for the time to first safety endpoints. Boxplots of abatacept
exposure measures, stratified by the occurrence of infection adverse events, were also created.

RESULTS:

Population Pharmacokinetic Analysis: The final model was a 2-compartment model with zero-order IV
infusion, linear distribution and elimination parameterizedinterms of CL, VC, distribution clearance, and
volume of the peripheral compartment (VP). The data supported the estimation of interindividual
variability on CL, VC, and VP. Residual variability was described using a combined additive and constant
coefficient of variation model.

The final PPK model included effects of BWT, CGFR, AST, sex, and Study IM101311 cohorts on CL;
baseline BWT and Study IM101311 Cohort 8/8 on VC; and baseline BWT on VP (Figure 1). The VPC plots
show that the abatacept concentrations predicted by the final PPK model track the central tendency and
variability in the observed data reasonably well. However, the abatacept concentrations collected late
after the previous dose in Study IM101311 tended to be slightly underpredicted, especially after more
than 1,000 hours after the previous dose.

Figure 20: Model Evaluation of Final PPK Model, by Disease Status
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Baseline BWT and the Study IM101311 cohorts are the only variables identified as having both a
statistically significant and clinically relevant influence on abatacept PK parameters and exposures.
While the influence of BWT on abatacept PKwas found in previous analyses and is consistent with
generalallometrictheory, at this time it is unclear which underlying factor explains this influence on
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abatacept PK. Application of the final PPK model and Bayesian estimates assuming a single 1-hour
infusion of 10 mg/kg (with a cap of 1,000 mg) showed that average predicted exposures were
approximately 20% lower in subjects with JIA compared to subjects with RA, from 5% to 17% higher in
subjects with HM in Cohort 7/8 (except for Cmax1 which was 5% lower), and between 4% and

26% lower in subjects with HM in Cohort 8/8. On average, all exposures in subjects in Cohort 8/8 were
approximately 20% lower thanin subjects with HM in Cohort 7/8. Additionally, positive ADA status had
no influence on Cmax1, while decreasing the average Cmin1, AUCt1, and Cavl values by approximately
15% compared to exposures predictedin subjects with negative ADA status.

Exposure-response Efficacy Analysis: Time to Severe aGFS up to Day 180 Post-Transplantation: There
was a significant relationship between abatacept exposure and the efficacy endpoint of time to severe
aGFS up to Day 180 post-transplantation. Inthe CPH model, abatacept Cmin after the last dose was the
most significant predictor of the probability of time tosevere aGFS up to Day 180, whereby increasing
exposure (higher Cmin) is associated with lower risk (hazard) of severe aGVHD (event). The E-R
relationship for time to severe aGFS was described better by a linear function of Cmin thana log linear
function. The pre-specified covariates were estimatedin the full model. A single round of forward
selectionwas used to select covariates determinedto be statistically significant when evaluated
univariately using an alpha level of 0.01 for inclusion in the full model. The covariates witha P value

< 0.01in the univariate step were estimatedin the full model. The only covariate effect that met the
criteria for inclusion in the full model was relapse. However, relapse was removed from the full model
for time to aGFS up to Day 180 during backward elimination (P value =0.0086). Only abatacept Cmin
afterthe last dose was a significant predictor of the time to severe aGFS up to Day 180 post-
transplantationin subjects at risk for GVHD. The VPC plots for time to severe aGFS by quartiles of trough
serum concentration at steady state (Cminss) revealeda trend for anover prediction bias at the lowest
exposure quartile and a slight under prediction bias in the higher 2 quartiles of exposure. These trends
may be due to small sample size in each quartile of exposure.
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Figure 21: Model Evaluation of Time to First Severe aGFS (Final Model), by Treatment
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Exposure-response Efficacy Analysis: Time to Overall Survival: There was a significant relationship
between abatacept exposure and the efficacy endpoint of time to OS. Although the exposure Cmax after
the first dose was most significant in the evaluation performed for the CPH model, Cmin after the last
dose was selected for inclusion in the OS base model since Cminand Cmaxwere highly correlated
resulting in similar Bayesianinformation criterion values and to maintain consistency between efficacy
endpoints. In addition, Cmin was a significant predictor of previous abatacept E-R analysesinJIA
subjects. Abatacept Cminafterthe last dose and relapse of underlying malignancy were significant
predictors of the probability of OS, whereby increasing exposure (higher Cmin) is associated with lower
risk (hazard) of death (event) and relapse of underlying malignancyis associated with higher risk
(hazard) of death. The E-R relationship for time to OS was described better by a linear function of Cmin
than a log linear function. The pre-specified covariates were estimated in the full model. A single round
of forward selection was used to select covariates determined to be statistically significant when
evaluated univariately using an alpha level of 0.01 for inclusion in the full model. The covariates witha

P value < 0.01 in the univariate stepwere estimatedin the full model. The only covariate effect that met
the criteria for inclusion in the full model was relapse. After backward elimination, relapse remained in
the final model for OS. Abatacept Cmin after the last dose and relapse were significant predictors of the
time to OS in subjects at risk for GVHD. The VPC plots for time to OS showed no biases.
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Figure 22: Model Evaluation of Overall Survival (Final Model), by Treatment
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Exposure-response Safety Analyses: Graphical analysis of the relationship between abatacept
exposures following the first and last dose (AUC, Cmin, Cmax, and Cav) and time to first infection
adverse events showed no clear association between abatacept exposure and safety given the dosing
regimenin Study IM101311included in this analysis. Inaddition, based on graphicalanalyses there does
not appear to be arelationship between abatacept exposure and time to invasive CMV disease or time
to CMV viremia.

CONCLUSIONS:

Population Pharmacokinetic Analysis:

e The PK of abataceptinsubjects with RA, JIA, and HM can be described by a linear 2-compartment
model with zero-order IV infusion and first-order elimination.

e Body weight was a statistically significant covariate with a clinically relevantimpact on abatacept
exposures.

e Study IM101311 cohort was found to be a statistically significant covariate with a clinically relevant
impact on exposures, while disease status was not identified as statistically significant.

e Subjects with HMin Cohort 7/8 of Study IM101311 had lower CLand subjects with HM in Cohort 8/8
had higher VC than non-HM subjects.

e Comparedto subjects with RA, average abatacept exposures (Cmax1, Cminl, AUCt1, and Cavl)
predicted from Bayesian estimates were lower in subjects with JIA, higher in subjects with HM from
Cohort 7/8 (except Cmax1), and lower in subjects with HM from Cohort 8/8.
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e The other statistically significant covariate effects (AST, CGFR, and sexon CL; sexon VC) were found
to have no clinically relevant influence on abatacept exposures.

Exposure-response Efficacy Analysis:

e A Cox proportional hazards model with a linear function of Cmin after the last dose adequately
described the E-R relationship for time to severe aGFS up to 180 days post-transplantinsubjects
administered abatacept.

e The Cmin afterthe last dose was a statistically significant predictor of time to severe aGFS up to
180 days post-transplant. The risk of a severe aGFS event decreased withincreasing Cmin after the
last dose.

e No covariates wereidentified to significantly influence the E-R relationship for time to severe aGFS
up to 180 days post-transplantin subjects aged at least 6 years receiving URD HSCT due to HM.

e A Cox proportional hazards model with a linear function of Cmin after the last dose adequately
described the E-R relationship for time to OS in subjects administered abatacept.

e The Cmin after the last dose and relapse were statistically significant predictors of time to OS. The
risk of death decreased withincreasing Cmin after the last dose and increased with a relapse of
underlying malignancy.

e No other covariates were identified to significantly influence the E-R relationship for time to OS in
subjects aged at least 6 years receiving URD HSCT due to HM.

Exposure-response Safety Analysis:

e Noclear association between abatacept exposure and the occurrence of infection adverse events
was found in subjects aged at least 6 years receiving URD HSCT due to HM after abatacept
administration.

e Noclear association between abatacept exposure and the time to invasive CMV disease or CMV
viremia was found in subjects aged at least 6 years receiving URD HSCT due to HM after abatacept
administration.

FDA Assessment:

19.4.1 FDA Pharmacometrics Review
19.4.1-1 Population PK Analysis

19.4.1-1.1 Population PK Summary

The Applicant’s final population PK (popPK) model for 1V abatacept administration adequately
characterized the pharmacokinetic (PK) profile of abatacept in patients aged 6 years and older receiving
unrelated donor (URD) hematopoietic stem cell transplant (HSCT) due to hematologic malignancies
(HM).

Modeling and simulation support the dosing regimen of 15 mg/kg IV as a 60-minute |V infusion on
Day-1 followed by 12 mg/kg on Days 5, 14, and 28 for patients with HM aged 2 to <6 years for
prevention of acute Graft versus Host Disease (aGVHD). This regimen s expectedto result in exposure in
patients aged 2 to <6 years that is similar to the exposure in Study IM101311 patients aged 6 years and
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older who received 10 mg/kg as a 60-minute |V infusion on the day before transplant (Day-1) followed
by 10 mg/kg IV on Days 5, 14, and 28.

The recommended dosing regimen and predicted PK profile of IV abataceptin ages 2to <6 years s to be
verified by a postmarketing requirement (PMR) (see Section 13).

19.4.1-1.2 Summary of Applicant’s Population PK Analysis

19.4.1-1.2.1 Introduction

The two primary objectives of the Applicant’s popPK analysis were:

e To characterize the PK profile of abatacept following IV administrationin subjects aged at least
6 years old receiving URD HSCT due to HM and to determine the effects of key covariates on
abatacept PK parameters and exposures.

e To predict abatacept exposure in pediatric patients aged 2 to <6 years following intravenous
administration for aGVHD prevention and to identify a dose to match predicted exposure in patients
aged 2 to <6 years with the exposure in patients aged 6 years and older administered a 4-dose
regimen of 10 mg/kg IV abatacept.

19.4.1-1.2.2 Data

The popPK dataset for the Applicant’s popPK model development included a total of 4873 observations
of abatacept concentration from 685 patients. This included 934 observations from 115 patients aged

6 years and older with HM undergoing HSCT from matched human leukocyte antigen (HLA) or
1-allele-mismatched HLA URD (Study IM101311), 1857 observations from 184 patients aged 6 to

<18 years with polyarticular juvenile idiopathic arthritis (pJIA) (Study IM101033), and 2082 observations
from 386 patients aged 17 years and older with rheumatoid arthritis (RA) (Studies IM103002, IM101029,
IM101031,1M101100, IM101101, andIM101102).

Summary statistics of patient demographics and abatacept treatment group in the popPK dataset are
presentedin Table 71.

Table 71. Summary of Baseline Characteristics in the Population PK Dataset

RA HM, 7/8 HM, 8/8 Overall

Covariate Statistic (n=386) pJIA (n=184) | Cohort (n=42) | Cohort (n=73) (n=685)
Dose
10 mg/kg IV n (%) 89(23.1%) | 184(100%) | 42 (100%) 73(100%) | 388(56.6%)
2.0 mg/kg IV n (%) 145 (37.6%) 0 0 0 145 (21.2%)
1000 mg IV n (%) 19 (4.9%) 0 0 0 19 (2.8%)
750 mg IV n (%) 97(25.1%) 0 0 0 97 (14.2%)
500 mg IV n (%) 34 (8.8%) 0 0 0 34 (5.0%)
Sex
Female n (%) 277(71.8%) | 131(712%) | 16(38.1%) 32(43.8%) | 456(66.6%)
Male n (%) 109(28.2%) | 53(28.8%) | 26(61.9%) 41(56.2%) | 229(33.4%)
Race/Ethnicity
White? n (%) 351(90.9%) | 142(77.2%) | 25 (59.5%) 61(83.6%) | 579(84.5%)
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RA HM, 7/8 HM, 8/8 Overall
Covariate Statistic (n=386) pJIA (n=184) | Cohort (n=42) | Cohort (n=73) (n=685)
Black or African n (%) 11(2.8%) 15 (8.2%) 7 (16.7%) 2(2.7%) 35(5.1%)
American
Hispanic/Latino n (%) 14 (3.6%) 0 7 (16.7%) 4(5.5%) 25(3.6%)
Asian or Pacific n (%) 9(2.3%) 2 (1.1%) 2 (4.8%) 4(5.5%) 17 (2.5%)
Islander
Other or n (%) 1(0.3%) 25 (13.6%) 1(2.4%) 2(2.7%) 29 (4.2%)
Unknown
Baseline Age n 386 184 42 73 685
(years) Mean (Cv%) | 53.3(22.7) | 125(23.2) | 36.3(63.1) 40.8(47.8) 40(53.8)
Median 54 13 39.5 44 45
Min - Max 17-84 6-17 6-76 6-71 6-84
Age Category
6to <18 years n (%) 1(0.3%) 184(100%) | 15(35.7%) 14(19.2%) | 214(31.2%)
>18years n (%) 385 (99.7%) 0 27 (64.3%) 59(80.8%) | 471(68.8%)
Baseline n 386 184 42 73 685
Weight (kg) Mean (CV%) | 78.2(26.9) | 42.1(36.3) 72.3(38.7) 74.2(31.5) 67.7 (38)
Median 75.7 41.8 74.8 71.3 67.9
Min - Max 38.1-186.8 14.4-100 22-127.3 23.1-142.7 14.4-186.8
Baseline eGFR" n 386 184 41 66 677
(mL/min/ Mean (CV%) | 86.7(33.3) | 202.4(40.2) | 128.8(40.8) | 122.5(37.6) | 124.2(57.5)
1.73m?) Median 80 185 119.6 112.5 103.4
Min - Max 37-2459 82.5-578.2 51-307.7 68-315.2 37-578.2
Baseline AST n 386 184 40 64 674
(u/L)
Mean (Cv%) | 20.9(41.1) | 23.6(75.4) 32(56.2) 26 (50) 22.8(57.5)
Median 19 20 27 24 20
Min - Max 7-90 9-181 11-84 8-83 7-181
Baseline n 378 149 5 5 537
Albumin (g/L) | Mean (CV%) 3.9(7.7) 4.3(9.3) 3.2(12.5) 3.4(8.8) 4(10)
Median 3.9 43 23,8} 3.2 4
Min - Max 2.7-4.7 3-51 2.6-3.5 3.2-39 2.6-5.1
Baseline n 378 149 40 64 631
Bilirubin Mean (cv%) | 0.4(50) 0.4(75) 0.6 (50) 0.6 (66.7) 0.4 (50)
(mg/dL) Median 04 04 0.5 04 04
Min - Max 0.1-2 0.1-2.6 0.1-1.8 0.2-1.8 0.1-2.6

2Includes patients who were White whowere reported as not having Hispanic/Latino ethnicity or who had
missing/unreported ethnicity.
be GFR for patients aged 6 to <18 years was calculated with the following equation: eGFR = 41.3x height (m) / Scr
(mg/dL). eGFR for patients aged>18 years was calculated with the following equation: e GFR = 186.3 x Scr154x
Age?203x 0.742 if female x 1.212 if Black or African American.
CV =coefficient of variation; eGFR = estimated glomerularfiltration rate; HLA= human leukocyte antigen;

HM = hematologic malignancy; IV = intravenous; pJIA = polyarticular juvenile idiopathic arthritis; RA = rheumatoid
arthritis; Scr = serum creatinine concentration.

Source: Reviewer Analysis of Applicant’s Datasets
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19.4.1-1.2.2.1 Observed PK Concentrations Following Intravenous
Abatacept Administration According to Cohort

Study IM101311included two cohorts: Cohort 7/8 and Cohort 8/8. Cohort 7/8 included patients who
had 7/8 human leukocyte antigen (HLA) matches with URD, while Cohort 8/8 included patients who had
8/8 HLA matches with URD. Cohort 8/8 randomized patients to either the active arm (abatacept +
calcineurin inhibitor [CNI]+ methotrexate) or placebo arm (placebo + CNI + methotrexate). Cohort 7/8
only had an active arm (abatacept + CNI + methotrexate).

Patients in Cohort 7/8 tended to have higher observed abatacept trough concentrations comparedto
patients in Cohort 8/8, as shown in Figure 23 and Figure 24. Descriptive statistics for observed abatacept
trough concentrations within each cohort are listedin Table 4 in Section 6.2.1.

Figure 23.StudyIM101311 Observed Abatacept Trough Concentrations Versus Nominal Time After
Transplantup to Day 28 Predose

Day 5 Predose Day 14 Predose Day 28 Predose
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Abatacept Trough Concentration {ug/mL)

o

All patients received 10 mg/kg (maximum dose of 1000mg) via IV infusion over 1 hour on the day before
transplant and then on Day 5, Day 14, and Day 28 after transplant. Dashed horizontal line = 10 ug/mL. Solid
horizontal line = LLOQ. BLQobservationsdisplayedas 1/2*LLOQ. Abatacept LLOQ= 0.001 ug/mlL.

BLQ = below limit of quantification; IV = intravenous; LLOQ= lower limit of quantification.

Source: Reviewer analysis of Applicant’s StudyIM101311 PK Concentration Dataset (‘adpc.xpt’)
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Figure 24.Study IM101311 Observed Abatacept Concentrations Versus Nominal Time After Transplant
Following Day 28 Dose
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All patients received 10 mg/kg (maximum dose of 1000 mg) via IV infusion over 1 hour on the day before
transplant and then on Day 5, Day 14, and Day 28 after transplant. Dashed horizontal line = 10 ug/mL. Solid
horizontal line = LLOQ. BLQobservationsdisplayedas 1/2*LLOQ. Abatacept LLOQ=0.001 ug/mL.

BLQ = belowlimitof quantification; IV = intravenous; LLOQ= lower limit of quantification.

Source: Reviewer analysis of Applicant’s StudyIM101311 PK Concentration Dataset (‘adpc.xpt’)

19.4.1-1.2.2.2 Observed PK Concentrations Following Intravenous
Abatacept Administration According to Cohort and Age
Group

The limited number of pediatric patients makes it difficult to compare observed abatacept
concentrations after the last dose between patients aged 6 to <13 years and 13 to <18 years. However,
observed concentrationtended to be higher in adults compared to pediatric patients aged 6 to

<18 years within each cohort, as shown in Figure 3 and Figure 4 in Section 6.2.2.1.

The difference in PK concentration according to cohort does not appear to be explained by potential
differences in age group distribution between the two cohorts.

19.4.1-1.2.3 Final Model

The Applicant’s final covariate model was a 2-compartment model with zero-order |V infusion, linear
distribution, and linear elimination. Inter-individual variability (I1V) was included on the parameters of
clearance (CL), central volume of distribution (VC), and peripheral volume of distribution (VP). Residual
variability (RV) was described by a combined additive plus constant RV model. The Applicant’s
parameter estimates for the final model are listed in Table 72.
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Table 72. Applicant Parameter Estimates for the Final Population PK Model
Standard RSE 95%Cl, 95% Cl,
Parameter Definition Estimate Error (%) Lower Upper | Shrinkage |
CL Clearance (L/h) 0.0250 0.000633 2.53% 0.0240 0.0260
VC Central Volume (L) 3.22 0.0793 2.46% 3.09 3.35
Distribution Cl
Q Sty ("L)/"h) €araNc® 1 00346 | 0.00240 | 694% | 00307 | 0.0385
VP PeripheralVolume (L) 5.39 0.189 3.51% 5.08 5.70
Clewr Power of Weighton CL 0.676 0.0375 5.55% 0.614 0.738
VCawr Power of Weighton VC 0.683 0.0306 4.48% 0.633 0.733
VPswr Power of Weight on VP 0.776 0.0476 6.13% 0.698 0.854
Clast Power of AST Effect -0.120 0.0281 -23.42% -0.0738 -0.166
Clcarr Power of eGFR Effect 0.187 0.0281 15.03% 0.141 0.233
VG | BXPOMentofsextfectin | o 405 00775 | 2350% | -0.0718 | -0.162
Female
Cleo | BXPONeNtofSexkffectin ) hocs | 00248 | -25.78% | -0.0554 | -0.137
Female
Exponentof GVHD o
CLcotor? Cohort7/8 Effect -0.380 0.0515 -13.55% -0.295 -0.465
Exponent of GVHD o
CLcororTs Cohort8/8 Effect -0.133 0.0330 -24.81% | -0.0787 -0.187
Exponentof GVHD o
VCcoHorTs Cohort 8/8 Effect 0.260 0.0369 14.19% 0.199 0.321
ETA(1 IIV on CL (exponential) 0.0592 0.00407 6.88% 0.0525 0.0659 8.35%
ETA(2 IIV on VC (exponential) 0.0345 0.00610 17.68% 0.0245 0.0445 41.89%
ETA(3) IIV on VP (exponential) 0.159 0.0197 12.39% 0.127 0.191 25.93%
EPS(1) RV (proportional) 0.0611 | 0.00343 | 561% | 00555 | 00667 | 11.31%
EPS(2) RV (additive) 0.00242 | 0.00135 55.79% | 0.000199 | 0.00464 11.31%

Objective Function Value = 23945.89. Condition number= 45.77.
BWT = baseline bodyweight; cGFR = calculated glomerular filtration rate (equalto eGFR); Cl = confidence interval;
eGFR = estimated glomerularfiltrationrate; GVHD = graft versus host disease; IIV = Inter-individual variability;

RSE = relative standard error; RV = residual variability.
Source: Appendix5.1.1.5-3 from Applicant’s Population Pharmacokinetic and Exposure-Response Report dated
March 26, 2020.

Covariate effects in the final model indicated that CL was higher with increased body weight, male sex,
lower AST, higher estimated glomerular filtration rate (eGFR), RAor pJIAdisease status (versus HM), and
Cohort 8/8 (versus Cohort 7/8). VC was higher withincreased weight, male sex, and HM patients in
Cohort 8/8 (versus RA patients, pJIA patients, and HM patients in Cohort 7/8). VP was higher with
increased weight. The effects of body weight, HM cohort, and eGFR were predicted to have significant
impact on PK parameters (Figure 25).
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Figure 25. Clinical Relevance of Covariate Effects in Sensitivity Analysis PopPK Model
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Note 1: Categorical covariate effects (95% CI) are represented by open circles (horizontal lines).

Note 2: Continuous covariate effects (95% CI) at the 5th/95th percentiles of the covariate are represented by the end of horizontal
boxes (horizontal lines). Open/shaded arca of boxes represent the range of covariate effects from the median to the
5th/95th percentiles of the covariate.

Note 3: The reference subject is a male subject with RA or JIA (referred to as non-PHM in the plot above, ie, not a subject receiving
URD HSCT due to HM), BWT =679 kg, AST=20 U/L, and CGFR = 103 mL/min/1.73 m’. Parameter estimate in the
reference subject is considered as 100% (vertical solid line) and dashed vertical lines are at 80% and 120% of this value.

Source: Figure 5.1.1.4-1in Applicant’s Population Pharmacokinetic and Exposure-Response Report dated March
26,2020.

Reviewer Comments

The Reviewer was able to verify the Applicant’s final model without significant discrepancies.
Goodness-of-fit (GOF) plots for the Reviewer’s output using the Applicant’s final model are presentedin
Figure 26. The model had a tendency to underpredict higher abatacept concentrations (above roughly
300 ug/mL) which is visible in the plot of observed concentrations (DV) versus individual predicted
concentrations (IPRED)as well as the plot of conditional weighted residual (CWRES) versus DV.

For patients with HM, the model did not have any significant differences in GOF according to Study
IM101311 cohort (Figure 27). The model appears to perform adequately for characterizing PKin patients
with HM, although there is stilla tendency to underpredict higher abatacept concentrations. This may
cause some degree of underprediction for exposure parameters related to higher concentrations, such
as maximum concentration (Cmax). Concentrations close tothe Applicant’s PK target threshold of

10 ug/mL for maximum T-cell inhibition appearto have acceptable fit in both cohorts.
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Figure 26. Goodness-of-Fit Plots for Final Model: Overall
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Loess in solid blue; Linearregression in dashed red. Abatacept LLOQ=0.001 ug/mL.

CWRES = conditional weighted residual; DV = observed concentration; IPRED = individual prediction of
concentration; LLOQ = lower limit of quantification; PRED = population prediction of concentration.
Source: Reviewer Analysis

Figure 27. Goodness-of-Fit Plots for Final Model: Study IM101311 Patients Stratified by Cohort
Abatacept DV vs PRED
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Abatacept DV vs IPRED
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Loessin solid blue; Linearregression in dashed red. Abatacept LLOQ=0.001ug/mL.

CWRES = conditional weighted residual; DV = observed concentration; IPRED = individual prediction of
concentration; LLOQ = lower limit of quantification; PRED = population prediction of concentration.
Source: Reviewer Analysis

Anti-drug antibody (ADA) status was not investigated as a covariate in the popPK model due to a limited
number of patients with one or more ADA-positive samples. However, individual predicted clearance
appeared higher for patients with one or more ADA-positive sample compared to patients without an

ADA-positive sample.
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Baseline albumin was not investigated as a covariate in the model because 22% of patients were missing
baseline albumin measurements. However, individual predicted clearance appeared higher for patients
with low baseline albumin concentration (<4 g/L) compared to those with albumin >4 g/L, as shown in
Figure 28. Because only 10/115 (8.7%) patients with HM in the popPK dataset had a measured baseline
albumin concentration, it is unclear if PK differences in the subgroup of patients with HM may be related
to differences in albumin.

Figure 28. Distribution of Individual Predicted Clearance by Baseline Albumin Concentration
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Source: Figure 5.1.1.6-1in Applicant’s Population Pharmacokinetic and Exposure-Response Report dated March
26,2020.

The significant covariate of eGFR on CL in the final model and the distribution of eGFR in the popPK
dataset were investigated further, as abatacept is a large molecule that is not expectedto undergo renal
elimination. Figure 29 shows that pediatric patients 6 to <18 years tended to have higher eGFR values
compared to adults.
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Figure 29. Population PK Dataset Age Versus eGFR
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eGFR = estimated glomerularfiltrationrate; HM = hematologic malignancies; JIA = juvenile idiopathic arthritis;
RA =rheumatoid arthritis.

Source: Reviewer Analysis

The final popPK model included a significant covariate effect where higher abatacept clearance was
associated higher eGFR. This effect is unlikely to be directly caused by the actual GFR or renal function
because abatacept would not undergo renal elimination. However, the covariate effect for eGFR may be
related to a correlation between eGFR and other covariates such as body size, developmental stage, or
protein catabolism.

For example, eGFR in pediatric patients was correlated with body size because the pediatric eGFR
equation used by the Applicant (Equation 1) incorporated height, which in turn was correlated with
weight. The eGFR equation for adults (Equation 2) did not include height or weight.

Equation 1. eGFR for Patients aged <18 years
eGFR (mL/min/1.73m?2) = 41.3 x height (m) / Scr (mg/dL)
Scr = serum creatinine with standardized assay

Equation 2. eGFR for Patients aged 218 years

eGFR (mL/min/1.73m?2) = 186.3 x Scr1-154 x Age 0203 x F2 x F3
F2 = 1.0 for men and 0.742 for women
F3 = 1.0 for non-Black subjects and 1.212 for Black subjects.
Scr = serum creatinine in mg/dL with standardized assay

Additionally, these eGFR equations may not have been optimal for accurately determining renal function
for pediatric and/or adult patients with hematologic malignancies. Inthe popPK dataset, the highest
eGFR was 578 mL/min/1.73m?2 and individual eGFR exceeded 250 mL/min/1.73m2in 21% of pediatric
patients (46/214). However, the typical physiological upper limit of renal function in children is likely
around 175 to 225 mL/min/1.73m?.22 The supraphysiologic eGFR values may be a result of differences
between the popPK dataset andthe population from which the eGFR equation was developed. The
pediatric eGFR equation utilized for the popPK dataset was developed from a sample of children with
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chronic kidney disease and is thought to be most accurate for patients with eGFR between 15 and
75 mL/min/1.73m2.3 This equation may over-estimate GFR values when actual GFR exceeds that range.*

In the final abatacept popPK model, it is not clear whether accuracy of the eGFR value is necessary
becauseit is unclear if the effect on CLis due to a covariate that is correlated with actual GFR or a
covariate thatis correlated with the calculated eGFR. The effect is unlikely to be caused by the actual
GFR or renalfunction because abatacept is not renally eliminated.

Overall, the inclusion of eGFR as a significant covariate in the popPK model is acceptable, although it
should be noted that the eGFR may be acting as a surrogate covariate for a different patient
characteristic with direct physiological impact on abatacept clearance.

19.4.1-1.2.4 Conclusions

The Applicant’s popPK analyses and final popPK model were verified by the reviewer, with no significant
discordance identified. The Applicant’s popPK analysis was acceptable for the purpose of describing the
PK profile of abatacept following IV administrationin patients receiving URD HSCT due to HM.

19.4.1-1.3 Reviewer’s Independent Population PK Analysis

19.4.1-1.3.1 Introduction

FDA conducted additional independent popPK analysis to further evaluate the Applicant’s final model.
In particular, the final model’s inclusion of eGFR as a significant covariate on abatacept CL was
investigated because younger patients tended to have higher eGFR values and the eGFR could have a
significant impact on the predicted CL and exposure in virtual 2 to <6 year old patients.

The Reviewer investigated whether covariates of body size and/or age could replace the eGFR covariate
effect to create a similar or improved model.

19.4.1-1.3.2 Dataset

The popPK analysis dataset “ivpk.xpt” was provided by the Applicant and included abatacept
concentration data and covariates for 685 subjects.

19.4.1-1.3.3 Modeling Methods

Dataset handling and generation of diagnostics and other plots was conducted using R version 4.0.2.
NONMEM version 7.3.0 or higher was used for popPK analysis.

Additional popPK model structures were tested based on the Applicant’s final model. The Applicant’s
final popPK model file, which served as the starting point and reference for the independent review
models, was provided by the Applicant as “abatacept-002586-pk-final-bis-ctl.txt.”
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Key models in the analysis are summarizedin Table 73. Any changes from the structure of the
Applicant’s final model are detailed in the model description.

Table 73. Summary of Relevant Reviewer Independent Analysis Model Runs

Run Reference Model description OFV Messages and Comments
abatacept- Reference; Applicant’s final | 23945.9 |Final estimates close to Applicant’s provided Ist;
002586-pk- N/A popPK model verified by no discrepancyidentified

final-bis reviewer
abatacept- |Removed eGFReffecton CL|23990.0 |Worse OFV than applicants’ final model
run001 |[002586-pk-|
final-bis
run002 001 Added continuous age 23981.2|Younger age assoc. w. higher CL
effect (pow) on CL
Fixed WT-CL exponentto |[24157.0|Worse OFV
run003 001 0.75; WT-Vc exponent to
1.0
run004 003 Added continuous age 24104.4|Worse OFV; younger age assoc. w. higher CL
effect (pow) on CL
Added categorical age 24115.5
LY Lz (ped/adult) effecton CL
ruUN006 001 Added categorical age 23985.8|Power effect for continuous age has lower OFV
(ped/adult) effecton CL than prop shift categorical age (ped vs adult)
Added categorical age 23989.8
LT biv (<12yo/older) effect on CL
Added categorical age 24157.0|COVARIANCE STEP ABORTED
bl bz (<12yo/older) effect on CL
Added categorical (ADD N/A ERROR IN TRANS4 ROUTINE: CL IS NEGATIVE
run009 001 shift) age (ped/adult) effect PROGRAM TERMINATED BY OBJ; Covariance
on CL step notsuccessful.
Fixed WT-Vc exponentto |24104.3|Worse OFV; butnotas high as run 002; slightly
run013 001 1.0 lower shrinkage on lIV(Vc) but higher RSE% on
SEX-Vc effect
Added continuous age 24095.5
run014 013 effect(pow) on CL
run015 001 Fixed WT-CLexponentto |[24056.4
0.75
run016 015 Added continuous age 23994.5
effect(pow) on CL
run017 001 Changed WT effects to BSA | 23955.4|Larger BSA assoc. w. higherCL; Vc; Vp
effects
Added continuous age 23947.5|No 95% Cls cross zero; Younger age assoc. W.
018 017 effect (pow) on CL higher CL; GOFindicate veryslightimprovement
run in HM patients DV vs PRED at very low DVs (~2-5
ug/mL); largest RSE is 35.4% for age effect on CL
Changed WT-CLeffectto |24000.7
run019 001 BSA-CL
Added continuous age 23993.2
run020 019 effect(pow) on CL
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Run Reference Model description OFV Messages and Comments
Added categorical (PROP |23952.7|Continuous age effect on CL appearsbetter
run021 017 shift) age (ped/adult) effect based on OFV
on CL
Added categorical (PROP  |23954.3|Continuous age effect on CL appearsbetter
run022 017 shift) age (<12yo/12 and based on OFV
up) effecton CL

Added eGFReffectonCL  |23910.7 |Improved OFV comparedto run018and
reference model; Condition = 49.45; eGFR

apparently contains someinformationleading to

run023 018 a lower OFVthatis notcaptured by BSAand age
effects; Age effecton CL + sexeffecton CL final
estimate 95% Cl cross zero
Fixed BSA effectonCLto  |23958.9|No 95% Cls cross zero; fixed BSA exponent
run024 017 1.0 results in worse fitthan when BSA effect
exponentis estimated
run025 024 Added continuous age 23948.1|No 95% Cls cross zero
effect(pow) on CL
run026 025 Added eGFReffectonCL  |23915.4|No 95% Cls cross zero
Added eGFReffectonCL  |23919.9|No 95% Cls cross zero; Appears that age effectis
run027 024 :
notvery useful here (compare with run026)
Removed female sexeffect [23910.9|OFV similar to run023; Age effect on CL final
run028 023 onCL estimate 95% Clincludes zero; RSE on age effect

is high (106%)

Removed age effecton CL |23911.7|No 95% Cl cross zero; final estimates similar to
corresponding theta #s in applicant’s final
model; highest RSE is 24.3% (AST effect on CL).
Conclusion: usingBSA as a covariate effect
resulted in lower OFV than when weight was a
covariate effect

run029* 028

*indicates best reviewer model basedon OFV and certainty/error of final estimates.
The same dataset (‘ivpk.xpt’) was used for all listed inde pendent model runs. OFV = objective function value.
Source: Reviewer Analysis

19.4.1-1.3.4 Model Results

Run029 was identified as the Reviewer’s best and final model based on Objective Function Value (OFV),
certaintyin final estimates, andrelative standard error of final estimates.

The Reviewer’s final model had lower OFV compared to the Reviewer’s run of the Applicant’s final
model (23911.6 versus 23945.9, respectively). The general structure was the same in both models,
which was a 2-compartment model with zero-order IV infusion, linear distribution, and linear
elimination. No changes were made to the structure of [V or RV.

The Reviewer’s model differed from the Applicant’s model in the following ways:

1. The Reviewer’s modelincluded BSA effects on CL, VC, and VP instead of weight effects. The BSA
covariate effects were centered over 1.72 m?, which was the BSA calculated for the median height
(157 cm) and median weight (67.9 kg) in the popPK dataset.
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2. The Reviewer’s model did not include a covariate effect of female sexon CL. This was due to
uncertaintyin the final estimate of the effect of sexon CL, and removal of this covariate effect did
not significantly impact the OFV.

Parameter estimates for the Reviewer’s model are presentedin Table 74. The GOF plots for the
Reviewer’s best model (run 029) did not appear significantly different from the GOF plots for the

Reviewer’s run of the Applicant’s final model.

Table 74. Parameter Estimates for the Reviewer’s Final Model

Parameter Definition Estimate RSE (%) 95% ClI Shrinkage |

L Clearance (L/h) 0.0251 2.30% 0.024,0.026 -

VC Central Volume (L) 3.18 2.10% 3.05,3.31 -

Q Distribution Clearance (L/h) 0.0347 6.80% 0.03,0.039 -

VP Peripheral Volume (L) 5.36 3.40% 5.007,5.713 -
Clesa Power of BSA on CL 1.16 5.90% 1.025,1.295 -
VCgsa Power of BSA on VC 1.18 4.40% 1.078,1.282 =
VPgsa Power of BSA on VP 1.36 5.90% 1.203,1.517 =
Clast Power of AST Effecton CL 0.115 2430% 0.17,0.06 N
VCsex Exponcntof S::\Egem" Female | 0084 | 21.80% -0.141,-0.056 ;

Cleorors Exponentof GVHD Cohort7 0413 | 12.70% -0.516,-0.31 :
Effecton CL
Caim Exponent of GVHD Cohort8 0169 | 19.60% -0.234,-0.104 -
Effecton CL
Uiz Exponentof GVHD Cohort8 0231 | 15.80% 0.159,0.303 -
Effecton VC
Clecen Power of eGFR Effecton CL 0.186 15.80% 0.128,0.244 -
ETA(1) IIV on CL (exponential) 0.0597 6.90% 0.052,0.068 8.20%
ETA(2) IIV on VC (exponential) 0.0312 | 1870% 0.020,0.043 43.30%
ETA(3) IV on VP (exponential) 0.148 13% 0.110,0.186 26.70%
EPS(1) Residual variability 00612 | -5.60% 0.055,0.068 11.10%
(proportional)
EPS(2) Residual variability (additive) 0.0024 | 54.70% | -0.00015,0.00495 | 11.10%

Objective FunctionValue = 23911.646. Conditionnumber=27.69.

BSA = body surface area (Mosteller equation); Cl = confidence interval; e GFR = estimated glomerular filtration rate;
GVHD = graftversus hostdisease; IV = Inter-individual variability; RSE = relative standard error.

Source: Reviewer Analysis

19.4.1-1.3.5 Conclusions

The Reviewer’s independent popPK model analyses demonstrated that inclusion of the eGFR covariate
on CLin the final model appears to improve model fit and that the eGFR covariate effect cannot be
replaced by covariate effects of body size and/or age without causing a statistically significant increase
in OFV. The eGFR covariate appears to contain information that is not captured by alternative covariates
correlated with eGFR including height (used to calculate BSA) and age. The eGFR covariate effect may be
related to one or more covariates that are more difficult to quantify, such as protein catabolism or body
composition.
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The Applicant’s final popPK model appears acceptable for predicting the PK of intravenous abatacept in
patients aged 2 to <6 years of age.

19.4.1-1.4 Model-Predicted Exposure

The Applicant used the final popPK model to predict abatacept concentrations in Study IM101311
patients (n=115) for the planned dosing regimen of 10 mg/kg (maximum dose of 1000 mg) over 1-hour
IV infusion on the day before transplant (Day-1) and on Day 5, Day 14, and Day 28 after transplant.
Concentration was simulated from the start of the first IV infusion up until Day 42 after transplant.

Reviewer Comments

The Reviewer compared the Applicant’s model-predicted exposure according to the covariates of cohort
(7/8 versus 8/8), age (continuous and categorical), body weight, and sex. Cohort, body weight, and age
were associated with potential differences in abatacept exposure. Although the popPK model predicted
lower CLand lower VC in female patients comparedto male patients, there was no significant difference
in predicted abatacept exposure according to sex.

19.4.1-1.4.1 Exposure According to Cohort

Exposure for both the first and last dose tended to be higher in the 7/8 Cohort compared to the 8/8
Cohort, as shown in Figure 30. The 7/8 Cohort had 32% higher median predicted maximum
concentration following last dose (CmaxL), 40% higher median predicted minimum concentration
following last dose (CminL), and 30% higher median predicted area under the concentration-versus-time
curve afterlast dose (AUCL) compared to the 8/8 Cohort. This trend of higher abatacept concentrations
in Cohort 7/8 compared to Cohort 8/8 was also seenin the observed abatacept trough concentration
data (Figure 23 and Figure 24).

Summary statistics of predicted exposure according to cohort are presentedin Table 75.
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Figure 30. Study IM101311 Model-Predicted Exposure Stratified by Cohort
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All patients received 10 mg/kg (maximum of 1000 mg) abatacept via 1-hour IV infusion on the day before
transplantand on Day 5, Day 14, and Day 28 after transplant.
Active arm = abatacept + calcineurin inhibitor + methotrexate; AUC1 = AUC from 0-144 h after start of first dose;
AUCL = AUC from 0-360 h afterstart of last dose (696-1056 h after start of first dose); Cmax1 = maximum
concentrationbetween 0-144 h after start of first dose; CmaxL= maximum concentration between 1-360h after
start of last dose (697-1056 h after start of first dose); Cmin1= minimum concentrationbetween 1-144 h after
start of firstdose; CminL= minimum concentrationbetween 1-360h after start of last dose (697-1056 h after start
of firstdose); CV=coefficient of variation; h = hours.
Source: Reviewer Analysis of Applicant’s popPK/E-R Datasets

Table 75. Summary of Individual Predicted Abatacept Exposure in the Exposure-Response Dataset

Covariate Statistic 7/8 CohortActive Arm (n=42) | 8/8 CohortActive Arm (n=73)

CMAX1 (ug/mL) | Geo Mean (CV%) 219.2 (14.1%) 170.1 (16.8%)
Median 220.5 167
Min - Max 163-292 107-254

CMAXL (ug/mL) | Geo Mean (CV%) 285.4 (15.2%) 220(16.7%)
Median 284.5 217
Min - Max 182-379 141-315

CMIN1 (ug/mL) | Geo Mean (CV%) 485 (21.4%) 39.9 (22.4%)
Median 49.8 40.1
Min - Max 28.8-66 21.5-65.9
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Covariate Statistic 7/8 CohortActive Arm (n=42) | 8/8 CohortActive Arm (n=73)
CMINL (ug/mL) | Geo Mean (CV%) 63.1(47%) 49.2 (29.4%)
Median 68.6 489
Min - Max 14.2-106 25.3-96.3
AUC1 (ug*h/mL) | Geo Mean (CV%) 13974.6(19.1%) 11730.6(19%)
Median 14450 11800
Min - Max 8720-18300 6580 -16800
AUCL (ug*h/mL) | Geo Mean (CV%) 39403.6(28.2%) 31320.5(22.6%)
Median 40550 31300
Min - Max 16200-57300 18400-53100
AUC42 Geo Mean (CV%) 1546 (45.9%) 1203.6 (29.2%)
(ug*h/mL) Median 1670 1200
Min - Max 362-2590 625-2350

All patients received 10 mg/kg (maximum of 1000 mg) abatacept via 1-hour IV infusion on the day before
transplantand on Day 5, Day 14, and Day 28 after transplant.

Active arm = abatacept + calcineurin inhibitor + methotrexate; AUC1 = AUC from 0-144 h after start of first dose;
AUC42 = AUC from 336-360 h afterstart of last dose (1032-1056 h after start of first dose; AUCL= AUC from
0-360 h after start of last dose (696-1056 h after start of first dose); Cmax1 = maximum concentration between
0-144 h after start of first dose; CmaxL= maximum concentration between 1-360 h afterstart of last dose
(697-1056 h after start of first dose); Cmin1 = minimum concentration between 1-144 h after start of first dose;
CminL = minimum concentration between 1-360 h after start of last dose (697-1056 h after start of first dose);
CV = coefficient of variation; geomean = geometricmean; h = hours.

Source: Reviewer Analysis of Applicant’s popPK/ER Datasets

19.4.1-1.4.2 Exposure According to Body Weight and Age Group

Age and body weight were correlated in pediatric patients (aged 6 to <18 years)in the
exposure-response (E-R) dataset, as shownin Figure 31. The youngest patients tended to have the

lowest body weights of all. The weight-versus-age relationship appearedrelatively flat in patients aged
18 years and older.

Figure 31. StudyIM101311 Body Weight Versus Age
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Source: Reviewer Analysis of Applicant’s popPK/E-R Datasets
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As expected from the popPK analysis, weight was significantly associated with exposure in the E-R
dataset. Exposure alsotended to be higherin Cohort 7/8 compared to 8/8 independent of body weight,
as shown in Figure 32. Lower exposure was associated with lower body weight as well as younger age,
which is to be expected given the association between age and weight. In particular, pediatric patients
aged 6 to <13 years tended to have lower exposure than patients aged 13 to <18 years or patients aged
218 years, as shownin Figure 33.

Figure 32. Study IM101311 Model-Predicted Exposure Versus Body Weight by Cohort

Cohort Arm ® Cohort7/8 (active) * Cohort 8/8 (active)
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All patients received 10 mg/kg (maximum of 1000 mg) abataceptvia 1-hour IV infusion on the day before
transplantand on Day 5, Day 14, and Day 28 after transplant.
AUC1 = AUC from 0-144 h after start of first dose; AUCL= AUC from 0-360 h after start of last dose (696-1056 h
after start of first dose); Cmax1 = maximum concentrationbetween0-144 h after start of first dose;
CmaxL = maximum concentrationbetween 1-360 h after start of last dose (697-1056 h after start of first dose);
Cmin1 = minimum concentration between 1-144 h after start of first dose; CminL= minimum concentration
between 1-360h after start of last dose (697-1056 h after start of first dose); CV = coefficient of variation;
h=hours.
Source: Reviewer Analysis of Applicant’s popPK/E-R Datasets

254
Version date: January 2020 (ALL NDA/ BLA reviews)

Disclaimer: In this document, the sections labeled as “The Applicant’s Position” are completed by the Applicant
and do not necessarily reflect the positions of the FDA.

Reference 1D: 4904952



NDA/BLA Multi-disciplinary Review and Evaluation [BLA 125118 S-240]
ORENCIA (abatacept)

Figure 33. Study IM101311 Model-Predicted Exposure Versus Body Weight by Age Category
Age Category * Adult(18years orolder) ® Pediatric(13-<18years) * Pediatric(6-<13years)
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All patients received 10 mg/kg (maximum of 1000 mg) abataceptvia 1-hour IV infusion on the day before
transplantand on Day 5, Day 14, and Day 28 after transplant.

AUC1 = AUC from 0-144 h after start of first dose; AUCL= AUC from 0-360 h after start of last dose (696-1056 h
after start of first dose); Cmax1 = maximum concentrationbetween0-144 h after start of first dose;

CmaxL = maximum concentrationbetween 1-360 h after start of last dose (697-1056 h after start of first dose);
Cmin1 = minimum concentrationbetween 1-144 h after start of first dose; CminL= minimum concentration
between 1-360h after start of last dose (697-1056 h after start of first dose); CV =coefficient of variation;
h=hours.

Source: Reviewer Analysis of Applicant’s popPK/ER Datasets

Even though exposure tended to be lower with younger age and lower body weight, the difference
between geometric mean exposure in patients aged 6 to <13 years and patients aged 18 years and older
was predicted to be <20% for the exposure parameters of Cmax and Cmin for the first dose as well as

Cmax, Cmin, and AUC for the last dose. A summary of exposure according to age group is presentedin
Table 76.

Additionally, 100% (115/115) of patients in Study IM101311 who received abatacept (withage range of
6 years to 76 years) had a predicted concentration on Day 42 following transplant above the Applicant’s
suggested 10 ug/mL threshold for maximum T-cell inhibition.

Overall, there is not expectedto be a clinically significant difference in exposure following the 4-dose
regimen of abatacept 10 mg/kg (max of 1000 mg) between patients aged 6 to <13 years, patients aged
13 to <18 years, and patients aged 18 years and older.
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Table 76. Summary of Individual Predicted Abatacept Exposure Accordingto Age Group in the
Exposure-Response Dataset

Covariate Statistic 6-<13years(n=18) | 13-<18years(n=11) | 18 yearsand older (n=86)
CMAX1 Geo Mean (CV%) 165.6 (23.4%) 192 (23.5%) 190.6 (18.2%)
(ug/mL) Median 166 178 187.5

Min - Max 107-229 147-292 139-289
CMAXL Geo Mean (CV%) 216 (23.6%) 248.6 (23.1%) 246.9 (19%)
(ug/mL) Median 217.5 235 250

Min - Max 141-297 199-379 173-352
CMIN1 Geo Mean (CV%) 36.6 (24.8%) 45.1(20.4%) 44 (23.1%)
(ug/mL) Median 37.4 43.6 449

Min - Max 21.5-573 34.2-64.9 26.3-66
CMINL Geo Mean (CV%) 45 (53.1%) 53.7(39.1%) 56 (34.3%)
(ug/mL) Median 49.8 51 56.8

Min - Max 14.2-87.4 25-106 25.3-106
AUC1 Geo Mean (CV%) 9750.8 (20.9%) 12868.5(18.8%) 13125.2(17.1%)
(ug*h/mL) | Median 10310 11800 13150

Min - Max 6580-13100 10200-18300 8860-18200
AUCL Geo Mean (CV%) 28563.5(31.9%) 34759.3(25.2%) 35246.2(25.1%)
(ug*h/mL) [ Median 28700 33500 35650

Min - Max 16200 -44800 26000 -57300 20300 -55000

All patients received 10 mg/kg (maximum of 1000 mg) abataceptvia 1-hour IV infusion on the day before

transplantand on Day 5, Day 14, and Day 28 after transplant.

AUC1 = AUC from 0-144 h after start of firstdose; AUCL= AUC from 0-360 h after start of last dose (696-1056 h
after start of first dose); Cmax1 = maximum concentrationbetween0-144 h after start of first dose;

CmaxL = maximum concentrationbetween 1-360 h after start of last dose (697-1056 h after start of first dose);
Cmin1 = minimum concentration between 1-144 h after start of first dose; CminL= minimum concentration
between 1-360h after start of last dose (697-1056 h after start of first dose); CV =coefficient of variation; geo
mean = geometricmean; h = hours.

Source: Reviewer Analysis of Applicant’s popPK/E-R Datasets

19.4.1-1.4.3 Exposure According to eGFR

The popPK analysis alsoidentified a significant covariate effect for eGFR where higher eGFR was
associated with higher clearance. Higher eGFR values tended to be associated with lower abatacept
exposure, as displayed in Figure 34. As discussed in Section 19.4.1-1.2.3, this maybe explained by a
correlation between eGFR and other covariates such as body size, developmental stage, or protein
catabolism. Additionally, Figure 34 shows significant overlap between predicted exposure in patients

aged 6 to <13 years and patients aged 13 years and older despite the higher average eGFR in younger
patients.
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Figure 34.Study IM101311 Model-Predicted Exposure Versus eGFR by Age Category
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All patients received 10 mg/kg (maximum of 1000 mg) abataceptvia 1-hour IV infusion on the day before
transplantand on Day 5, Day 14, and Day 28 after transplant.

AUC1 = AUC from 0-144 h after start of first dose; AUCL= AUC from 0-360 h after start of last dose (696-1056 h
after start of first dose ); Cmax1 = maximum concentration between 0-144 h after start of first dose;

CmaxL = maximum concentration between 1-360 h after start of last dose (697-1056 h after start of firstdose);
Cmin1 = minimum concentration between 1-144 h after start of first dose; CminL= minimum concentration
between 1-360h after start of last dose (697-1056 h after start of first dose); CV = coefficient of variation;
h=hours.

Source: Reviewer Analysis of Applicant’s popPK/E-R Datasets

19.4.1-1.5 Exposure-Matching for Patients Aged 2 to 6 years

19.4.1-1.5.1 Introduction

The disease progression of aGVHD and response to treatment is expected to be sufficient similar in
pediatric patients aged 2 to <6 years and patients aged 6 years and older, to allow for extrapolation of
efficacy down to 2 years of age from patients aged 6 years and older. The final popPK model was used to
determine the abatacept dose which would result in similar exposure in patients aged 2 to <6 years
compared to patients aged 6 years and older receiving 10 mg/kg IV.

19.4.1-1.5.2 Virtual 2 to <6 Year Old Population Dataset
The Applicant created a virtual pediatric population containing 10,000 patients aged 2 to <6 years old

with uniform age and sexdistribution. Weight was simulated from age and sexbased on CDC growth
charts. The eGFR for all patients in the virtual pediatric dataset was set tothe median value from 6 to
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<13 yearold IM101311 patients (159 mL/min/1.73m?). The AST for all patients in the virtual pediatric
dataset was set tothe median value from 6 to <13 year old IM101311 patients (29 u/L).

Reviewer Comments

The virtual population of 10,000 pediatric patients aged 2 to <6 years is generallyacceptable for
simulation of abatacept exposure for the indication of aGVHD prevention in this patient population.
However, the fixed eGFR and AST values in the virtual population will likely underestimate the variability
in abatacept CL.

19.4.1-1.5.3 Methods

The Applicant’s final popPK model was used for simulation of abatacept exposure. All simulated
abatacept doses were |V infused over one hour. Abatacept concentrations were simulatedin the virtual
2 to <6 year population from the day before transplant (Day-1) up to Day42 after transplant for the
following dose regimens:

e 10mg/kg IVon Days-1,5, 14, and 28

e 12mg/kgIVon Days-1,5, 14, and 28

e 15mg/kgIVon Days-1,5, 14, and 28

e 20mg/kgIVon Days-1,5, 14, and 28

e 15mg/kg IVon Day-1, followed by 10 mg/kg IV on 5, 14, and 28

e 15 mg/kg IVon Days-1 and 5, followed by 10 mg/kg IV on Days 14 and 28

15 mg/kg IV on Day-1, followed by 12 mg/kg IVon 5, 14, and 28
e 15 mg/kg IVon Days-1 and 5, followed by 12 mg/kg IV on Days 14 and 28

The criteria for exposure-matching specified the following:
1. Targetexposures in pediatrics aged 2 to <6 years should be within the 5th and 95th percentile of
exposure observedin older children (6 to <18 years of age) and adults.
2. Trough concentrations should exceed 10 ug/mL, which was the predicted threshold associated
with maximal autoimmunity response based on in vitro and in vivo preclinical data.
3. Target Cmaxwas not to exceed that which has been observed in Study IM101311.

19.4.1-1.5.4 Simulated Exposure Results

The Applicant’s predictions of exposure for the first abatacept dose in the virtual 2 to <6 year old
population and Study IM101311 patients aged 6 years and older are displayed in Figure 35. The
simulated 15 mg/kg dose in virtual patients aged 2 to <6 years appearedto result in similar exposure
compared to 10 mg/kg in Study IM101311 patients aged 6 years and older.
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Figure 35.Simulated Abatacept Exposure Measures for First Dose According to Dose Leveland Age
Group
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Study IM101311 patientsincluded 115 patients aged 6 years and older receiving hematopoietic stemcell
transplant due to hematologic malignancy. Virtual 2 to <6 year old population contained 10,000 subjects.

Boxes are 25th, 50th, and 75th percentiles; whiskers are +/- 1.58 x IQR/sqrt(n). Dashedblackreference line shows
the median of predicted exposure in IM1013 11 patients following 10mg/kg. Solid black reference lines show 5"
and 95 percentiles of predicted exposure in IM101311 patients following 10 mg/kg.

Abatacept was administered on the day before transplant (Day -1) and then Days 5, 14, and 28 aftertransplant.
AUC = area under the concentration-versus-time curve; Cmax = maximum concentration; Cmin = minimum
concentration; IQR = interquartile range; y = years.
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Source: Reviewer Analysis

The Applicant’s predictions of exposure following the last abatacept dose (administered on Day 28 after
transplantation)in the virtual 2 to <6 year old population and Study IM101311 patients aged 6 years and
older are displayed in Figure 36 and summarizedin Table 77. Both the simulated 15 mg/kg 4-dose
regimenand the 15 mg/kg loading dose followed by 12 mg/kg x3 dose regimenresulted in similar
(difference in median < 20%) Day 42 concentration, AUCL, and CavLin virtual patients aged 2 to <6 years
compared to 10 mg/kg in Study IM101311 patients aged 6years and older.

Although the 15 mg/kg loading dose followed by 12 mg/kg x3 dose regimenin virtual 2 to<6 year old
patients resultedin a 21% lower median CmaxL compared to 10 mg/kg in Study IM101311 patients,
thereis no significant impact on efficacy expected. Due to the mechanism of action of abatacept and E-R
analysis, the minimum concentration and/or average concentration would have stronger associations
with efficacy compared to Cmax.

Exposure-matching thus supports 15 mg/kg IV on Day-1 followed by 12 mg/kg IV on Days 5, 14, and 28
for pediatric patients aged 2 to <6 years receiving HSCT from URD due to HM for the prevention of
aGVHD. This dose is expectedto result in similar exposure for the first dose (Cmax1, Cmin1, AUC1, and
Cavl) and similar exposure following the last dose (Day 42 concentration, AUCL, and Cavl)in patients
aged 2 to <6 years compared to the 4-dose regimen of 10 mg/kgin patients aged 6 years and older.
Exposure-matching is acceptable for this indication and patient population (see Section 6.2.2.1), but
confirmation of PK differences in patients aged 2 to <6 years and patients aged 6 years and older is
needed. This will be addressedin the PMR detailed in Section 13.
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Figure 36. Simulated Abatacept Exposure Measures for Last Dose According to Dose Leveland Age
Group

AUC after LastDose (Day 28 to Day 42 post-transplant) [ug*h/mL]
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Study IM101311 patientsincluded 115 patients aged 6 years and older receiving hematopoietic stem cell
transplantdue to hematologic malignancy. Virtual 2 to <6 year old population contained 10,000 subjects.
Boxes are 25th, 50th, and 75th percentiles; whiskers are +/- 1.58x IQR/sqrt(n). Dashed blackreference line shows
the median of predicted exposure in IM101311 patients following 10 mg/kg. Solid black reference lines show 5"
and 95 percentiles of predicted exposure in IM101311 patients following 10 mg/kg.
Abataceptwas administered on the day before transplant (Day -1) and thenDays 5, 14, and 28 aftertransplant.
AUC = areaunderthe concentration-versus-time curve; Cmax = maximum concentration; IQR = interquartile range;
LD = loading dose on the day before transplantation (Day -1);y = years.

Source: Reviewer Analysis
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19.4.1-1.5.5 Updated PopPK Model and Simulation after Including SC
Abatacept Data from pJIA Patients

As discussed above, the Applicant’s popPK model (Section 19.4.1-1.2.3) was developed from a dataset
containing patients down to 6 years of age, and the absence of data from patients aged 2 to <6 years in
the dataset maylimit the model’s ability to predict exposure in that age subgroup. Upon request, the
Applicant updated their popPK model by including additional PK data from 219 pJIA patients from Study
IM101301 aged 2 to <18 years (including 46 patients aged 2 to <6 years) who received subcutaneous
(SC) abatacept. This additional PK data was added to the existing popPK dataset (n=685 patients)
resulting in an updated popPK dataset containing 904 patients total.

The updated popPK model and results are describedin “BMSResponse to FDA Request dated 05
November 2021” which is dated November 29, 2021. Final estimates for the updated popPK model are
presentedin Table 78.

Table 78. Summary of Relevant Reviewer Independent Analysis Model Runs

Parameter Final Parameter Estimate  Magnitude of Variability
Population  %RSE Final %RSE
Mean Estimate
CL Clearance (L/h) 0.0230 2.32 26.7 %CV 6.33
Power of Weight on CL (-) 0.876 3.08
Power of AST Effect (-) -0.115 242
Power of GFR Effect (-) 0.279 9.12
Exponent of Sex Effect in Female (-) -0.0572 412
Exponent of GVHD Cohort 7 Effect (-)  -0.326 168
Exponent of GVHD Cohort 8 Effect (-)  -0.0934 36.8
vC Central Volume (L) 3.19 248 17.7 %CV 20.0
Power of Weight on V1 (-) 0.712 4.30
Exponent of Sex Effect in Female (-) -0.0967 286
Exponent of GVHD Cohort 8 Effect (-) 0.257 145
Q Distribution Clearance (L/h) 0.0303 523 NE NA
P Peripheral Volume (L) 5.07 3.n 42.2 %CV 12.0
Power of Weight on V2 (-) 0.839 5.24
KA Absorption Rate Constant (1/h) 0.00705 19.2 117 %CV 399
FI° Bioavailability of SC formulation 1.21 FIXED 0.718SD FIXED
Power of weight on F1 -0.506
Power of age on F1 0.487
Exponent of JIA on F1 3.08
Proportional Companent of RV 0.0724 4.77 2290 - 269 NA
Additive Component of RV 5.26E-04 66.9 ZOC\[IO_ 001
700]*

Minimum Value of the Objective Function= 33065.229

* The magnitude of residual variability (%CV) was calculated using the following equation:
(SQRT(0.0724xF?+5.26E-04)/F)* 100.

Shrinkage estimates: 7.7% for 11V in CL, 51.5% for IIV in VC, 32.8% for II'V in VP, 59.8% for IV in KA, and
100.0% for 11V in F1. YTypical value for F1 is not the absolute bioavailability. Fawon. = 1(1+exp
(-F1-Fluy)). Atthe reference value Fassolu = 84.9%. The magnitude of variability is provided on the logit scale
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Source:Table 1.1-1in Applicant’s “BMS Response to FDA Request dated05 November 2021” which is dated
November 29,2021.

Reviewer Comments

The Reviewer used the Applicant’s updated popPK model control streamto simulate abatacept
concentration up to Day42 following abatacept 10 mg/kg on Day-1, 5, 14, and 28 in Study IM101311
patients. Exposure simulated using the updated popPK model in the virtual 2 to <6 year old population
was provided by the Applicant. The virtual 2 to <6 year old population was previously described in
Section 19.4.1-1.5.2.

Patients aged 2 to 6 years administered 15 mg/kg on the day before transplantation are expected to
have similar exposure with first dose (CMAX1, CMIN1, AUC1, and CAV1) compared to patients aged

6 years and older administered 10 mg/kg on the day before transplantation (Figure 37). For
exposure-matching following the last dose, patients aged 2 to <6 years administered 15 mg/kg IV on
Day-1 followed by 12 mg/kg IV on Days 5, 14, and 28 are expected to have similar CMAXL, CMINL, AUCL,
and CAVL compared to patients aged 6 years and older administered 10 mg/kg on Days -1, 5, 14, and 28
(Figure 38).

Figure 37. Simulated Abatacept Exposure after First Dose fromthe Updated PopPK Modelfor

Sensitivity Analysis
AUC of First Dose [ug*h/mL] Cmax of First Dose [ug/mL] Cmin of First Dose [ug/mL]
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Dose B3 10mgkg B 12moke BE 15mokg B 20 mgkg EJ 15mglkg LD then 12mghkgx3
Study IM101311 patientsincluded 115 patients aged 6 years and older receiving hematopoietic stem cell
transplantdue to hematologic malignancy. Virtual 2 to <6 year old population contained 10,000 subjects.
Boxes are 25th, 50th, and 75th percentiles; whiskers are 5th to 95th percentiles. Abatacept was administeredon
the day before transplantation (Day-1), and then Day 5, Day 14, and Day 28 aftertransplantation.
AUC = area under the concentration-versus-time curve; Cmax = maximum concentration; Cmin = minimum
concentration; LD=loading dose on the day before transplantation(Day -1).
Source: Reviewer Analysis
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Figure 38. Simulated Abatacept Exposure after Last Dose fromthe Updated PopPK Model for
Sensitivity Analysis
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Dose B3 10mgke B 12mgkg BE 15mgkg B 20 mgkg EI 15mglkg LD then 12ma/kaxd
Study IM101311 patientsincluded 115 patients aged 6 years and older receiving hematopoietic stem cell
transplantdue to hematologic malignancy. Virtual 2 to <6 year old population contained 10,000 subjects.
Boxes are 25th, 50th, and 75th percentiles; whiskers are 5th to 95th percentiles. Abatacept was administeredon
the day before transplantation (Day-1), and then Day 5, Day 14, and Day 28 aftertransplantation.
AUC = areaunder the concentration-versus-time curve; Cmax = maximum concentration; LD = loading dose on the
day before transplantation (Day-1).
Source: Reviewer Analysis

In general, the updated popPK model and simulation supports the proposed dosing regimen (15 mg/kg
on Day-1 followed by 12 mg/kg on Days 5, 14, and 28) in ages 2 to <6 years as the final popPK model
described in detail in Section 19.4.1-1.2.3. However, certain uncertainty remains with the updated
model and prediction:
e Uncertaintyregarding estimates of KA and SC relative bioavailability (F1) given that the only SC
PK data was from asingle studyin pediatric patients, and that thereis no IV PK data in patients
2 to <6 years old;
e Shrinkage above 50% on the IIVon VC and IV on the absorption rate constant (KA);
e A higher estimate for the power of weight and GFR on CLaccompanied with a lower estimate
for the female gender effect;
e Higher CWRESvalues with Study IM101033 may reflect worse model performance with IV
abatacept in patients younger than 18 years.

19.4.1-1.5.6 Conclusions

The proposed dosing regimen of 15 mg/kg IV on Day-1 followed by 12 mg/kg IV on Days 5, 14, and 28 in
patients aged 2 to <6 years is predicted to achieve similar exposure compared to 10 mg/kg IV on Days -1,
5, 14, and 28 in patients aged 6 years and older. Due to lack of data with IV abatacept in patients age

2 to <6 years, the model-predicted PK and recommended dosing regimenin this age group will be

confirmed as part of a PMR (see Section 13).
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19.4.1-2 Exposure-Response

19.4.1-2.1 Summary of Exposure-Response

The E-R analyses identified that higher abatacept concentrationon Day 42 after transplant was
associated withimproved severe (grade Il to V) aGVHD-free survival (aGFS) up to Day 180 assessment
as well as improved overall survival (OS) up to Day 180 assessment. Patients who experienced relapse of
underlying malignancy had worse aGFS and worse OS compared with patients who did not experience
relapse.

The exploratory E-R analyses of safety did not identify any E-R relationships for the three investigated
safety events, which included invasive cytomegalovirus (CMV) disease, CMV viremia, and infection.
However, as this was an exploratory analysis with limited scope, this does not rule out the possibility of
other E-R safetyrelationships.

19.4.1-2.2 Introduction

The primary objective of the Applicant’s E-R analysis was to characterize the relationship between
abatacept exposure and severe aGFS as well as OS up to Day 180 post-transplantationin patients aged
6 years and older receiving URD HSCT due to HM.

The exploratory objectives of the Applicant’s E-R analysis were to graphically explore the relationship
between exposure and safety (time to first infection regardless of seriousness, time tofirst invasive CMV
disease, and time to first CMV viremia) in patients aged 6 years and older receiving URD HSCT due to
HM.

19.4.1-2.3 Data

The E-R dataset contained events occurring within the Day 180 analysis period, which included all events
from the time of first abatacept dose up to the Day 180 assessment in each individual patient. The
Day 180 assessment could take place as late as Day 225 after transplantation.

The E-R dataset for the Applicant’s E-R efficacy and exploratory E-R safety contained 184 patients from
Study IM101311. This included 115 patients who received abatacept + CNI + methotrexate (Cohort 7/8
or Cohort 8/8) and 69 patients who received placebo + CNI + methotrexate (Cohort 8/8 only). Patients
who were administered placebo instead of abatacept were assigned abatacept exposure of zero.

Abatacept concentration was simulated up to 1056 hours after start of first infusion (Day 42 after
transplant on Day 1) in patients who received abatacept. The simulation utilized the planned dosing
regimen of 10 mg/kg (maximum dose of 1000 mg) via 1-hour 1V infusion given at 0 hours (Day -1),

144 hours (Day 5), 360 hours (Day 14), and 696 hours (Day 28) after start of first infusion. Individual
predicted minimum concentration (Cmin), maximum concentration (Cmax), average concentration
(Cav), and area-under-the-concentration-versus-time curve (AUC) were determined for all subjects for
the first dose and the last dose.
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The minimum concentration after last dose (CminL) was calculated as the minimum concentration
between 1 and 360 hours after start of last dose (which was 697 and 1056 hours after start of first dose),
and so CminL was equal to the concentration on Day 42 after transplant.

Average concentration for the first dose (Cavl) was calculated by dividing AUC from time 0 to 144 hours
afterfirst dose (AUC1) by 144 hours, and average concentration for the last dose (CavL) was calculated
by dividing AUC from time 696 to 1056 hours after first dose (AUCL) by 360 hours. The average
concentrationon Day42 (Cav42)was calculated by dividing the AUC from time 1032 to 1056 hours after
start of first dose (AUC42) by 24 hours.

Summary statistics of patient characteristics and demographics inthe E-R dataset are presented in Table
79. The 7/8 Cohort appears to have a slightly lower proportion of pediatric patients compared to the 8/8
Cohort (27/42 patients [64.3%] versus 115/142 patients [81.0%], respectively). However, neither the
range nor median values of age and body weight differed significantly between cohorts. Although the
majority of patients in each cohort were White, the 7/8 Cohort included a higher proportion of patients
in non-White subgroups of race (12/42 patients [28.6%]) comparedto the 8/8 Cohort (18/142 patients
[12.7%]). In particular, the proportion of Black or African American patients was higherin the 7/8
Cohort (7/42 patients [16.7%]) compared to the 8/8 Cohort (5/142 patients [3.5%]). There were also
imbalances in conditioning regimen and the CNI used for aGVHD prophylaxis between cohorts, as well as
a slightly higher incidence of underlying malignancy relapse up to Day 180 assessment inthe 8/8 Cohort
compared to the 7/8 Cohort. One or more of these imbalances may have contributed to safetyand/or
efficacy outcomes.

Table 79. Summary of Baseline Patient Characteristics in the Exposure-Response Dataset

7/8 Cohort 8/8 Cohort 8/8 Cohort
Covariate Statistic (Abatacept) (Abatacept Arm) (Placebo Arm)
Baseline Age (years) n 42 73 69
Mean (CV%)  36.3 (63.1) 40.8 (47.8) 39.9(50.9)
Median 39.5 44 40
Min - Max 6-76 6-71 7-74
Age Category
Adult (>18 years) n (%) 27 (64.3%) 59 (80.8%) 56 (81.2%)
Pediatric (>6to <18years) n (%) 15 (35.7%) 14 (19.2%) 13 (18.8%)
Sex
Female n (%) 16 (38.1%) 32 (43.8%) 32 (46.4%)
Male n (%) 26 (61.9%) 41 (56.2%) 37(53.6%)
Baseline Weight (kg) n 42 73 69
Mean (CV%) 72.3(38.7) 74.2 (31.5) 75.4(29.8)
Median 74.8 71.3 76.7
Min - Max 22-127.3 23.1-142.7 26.3-131.7
Race
White n (%) 30(71.4%) 63 (86.3%) 61 (88.4%)
Black or AfricanAmerican n (%) 7(16.7%) 3(4.1%) 2(2.9%)
Asian/PacificIslander n (%) 2 (4.8%) 4 (5.5%) 2(2.9%)
American Indian/Alaska Native n (%) 1(2.4%) 1(1.4%) 0
Other n (%) 0 1(1.4%) 2(2.9%
Unknown n (%) 2(4.8%) 1(1.4%) 2(2.9%
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7/8 Cohort 8/8 Cohort 8/8 Cohort
Covariate Statistic (Abatacept) (Abatacept Arm) (Placebo Arm)
Baseline Performance Score
Missing/unknown n (%) 13(31.0%) 28 (38.4%) 31 (44.9%)
50 n (%) 0 1(1.4%) 0
60 n (%) 3(7.1%) 4(5.5%) 5(7.2%)
70 n (%) 3(7.1%) 2(2.7%) 5(7.2%)
80 n (%) 10 (23.8%) 19 (26%) 11 (15.9%)
90 n (%) 8(19%) 18 (24.7%) 13 (18.8%)
100 n (%) 5(11.9%) 1(1.4%) 4(5.8%)
Conditioning Regimen
Busulfan and cyclophosphamide n (%) 12 (28.6%) 28 (38.4%) 21(30.4%)
Busulfan and fludarabine n (%) 8 (19%) 7 (9.6%) 2(2.9%)
Melphalan and fludarabine n (%) 11(26.2%) 18 (24.7%) 20(29%)
Total body irradiation and n (%) 11(26.2%) 20(27.4%) 26(37.7%)
chemotherapy

GVHD Prophylaxis

Cyclosporine n (%) 15 (35.7%) 11 (15.1%) 11(15.9%)

Tacrolimus n (%) 27 (64.3%) 62 (84.9%) 58 (84.1%)
Type of Graft Received
Bone marrow n (%) 20 (47.6%) 33 (45.2%) 26 (37.7%)
Cytokine mobilized peripheral blood n (%) 22 (52.4%) 40 (54.8%) 43 (62.3%)
Relapse of Underlying Malignancy up

to Day 180 Assessment
No relapse n (%) 39(92.9%) 64 (87.7%) 58 (84.1%)
Relapse n (%) 3(7.1%) 9(12.3%) 11(15.9%)
Abataceptarm = abatacept + calcineurin inhibitor + methotrexate. Placebo arm = placebo + calcineurininhibitor +
methotrexate.

CV =coefficient of variation.
Source: Reviewer Analysis of Applicant’s E-R Datasets

Summary statistics of patient characteristics and demographics inthe E-R dataset according toeach
quartile of predicted CminL are presentedin Table 80. Due to the lower clearance predicted in Cohort
7/8 compared to Cohort 8/8, most of the patients in the highest CminL quartile (Q4) were from Cohort
7/8. The active arm of Cohort 8/8 had a larger number of patients comparedto Cohort 7/8, and the
majority of patientsin Q1, Q2, and Q3 are from Cohort 8/8. Although there was no clear trend in the

proportion of pediatric patients across quartiles, lower exposure was associated with lower median age,
and lower median weight, consistent with the popPK findings described above (Figure 33).

Additionally, there may be imbalances in conditioning regimen and type of graft received across CminL
exposure quartiles. These covariates may have impacted safety and efficacy outcomes independent of
an association with abatacept exposure.

Table 80. Summary of Patient Characteristics in the Exposure-Response Dataset Stratified by
Minimum Concentration Following Last Dose up to Day 42 After Transplant

Placebo CminLQl1 CminL Q2 CminLQ3 CminL Q4
Covariate Statistic (n=69) (n=29) (n=29) (n=28) (n=29)
Cohortand Arm
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Placebo CminLQ1 CminL Q2 CminLQ3 CminL Q4
Covariate Statistic (n=69) (n=29) (n=29) (n=28) (n=29)
Cohort7/8 (active) n (%) 0 5(17.2%) 6(20.7%) 9(32.1%) 22 (75.9%)
Cohort8/8 (active) n (%) 0 24(82.8%) 23(79.3%) 19(67.9%) 7(24.1%)
Cohort8/8 (placebo) n (%) 69 (100%) 0 0 0 0
Age (years) Mean (CV%) 39.9(50.9) 36.7(59.9) 34.9(57) 42.6(46.9) 42.5(49.56)
Median 40 41 38 45 50
Min - Max 7-74 6-71 9-71 12-76 6-69
Age Category
Adult (18 years and older) n (%) 56 (81.2%) 20 (69%) 19(65.5%) 24(85.7%) 23 (79.3%)
Pediatric (6 -<18years) n (%) 13 (18.8%) 9 (31%) 10(34.5%) 4(14.3%) 6(20.7%)
Sex
Female n (%) 32(46.4%) 13(44.8%) 13(44.8%)  7(25%) 15 (51.7%)
Male n (%) 37(53.6%) 16(55.2%)  16(55.2%) 21(75%) 14 (483%)
Baseline Weight (kg) Mean (CV%) 754(29.8) 65.4(442) 711(321) 80.6(27) 77(31.9)
Median 76.7 62.9 67.3 76.5 80.3
Min-Max 26.3-131.7 22-142.7 23.1-119.1 339-120 28.4-127.3
Race Category
White n (%) 61(88.4%) 26(89.7%) 22(75.9%) 23(82.1%) 22(75.9%)
Black or African American n (%) 2 (2.9%) 2 (6.9%) 4 (13.8%) 0 4(13.8%)
Asian n (%) 2(2.9%) 1(3.4%) 3(10.3%) 2(7.1%) 0
A:‘:t:\'/‘;a" [ TETAEE 2 n (%) 0 0 0 1(3.6%) 1(3.4%)
Other n (%) 2(2.9%) 0 0 1(3.6%) 0
Unknown n (%) 2 (2.9%) 0 0 1(3.6%) 2 (6.9%)
Baseline eGFR® n 0 27 27 26 27
(mL/min/1.73m?) Mean (CV%) N/A 137.6(39.2) 122.4(34.3) 117(38.7) 122.2(42.7)
Median N/A 121 115.9 101.2 110.2
Min - Max N/A 71-315.2 68-208.6 51-2194 65.8-307.7
Baseline Performance Score
50 n (%) 0 1(3.4%) 0 0 0
60 n (%) 5(7.2%) 1(3.4%) 2(6.9%) 1(3.6%) 3(10.3%)
70 n (%) 5(7.2%) 1(3.4%) 1(3.4%) 0 3(10.3%)
80 n (%) 11(15.9%)  7(24.1%) 5(17.2%)  14(50%)  3(10.3%)
90 n (%) 13(18.8%) 7 (24.1%) 9 (31%) 5(17.9%)  5(17.2%)
100 n (%) 4(5.8%) 1(3.4%) 3(10.3%) 1(3.6%) 1(3.4%)
Missing/unknown n (%) 31(44.9%) 11(37.9%) 9 (31%) 7 (25%) 14 (48.3%)
Conditioning Regimen
Blé;l;:;a;hizghami de n (%) 21(30.4%) 12(41.4%) 11(37.9%) 9(32.1%)  8(27.6%)
Busulfan and fludarabine n (%) 2 (2.9%) 2 (6.9%) 4(13.8%) 3(10.7%) 6(20.7%)
Melphalan and fludarabine n (%) 20(29%) 6(20.7%) 4(13.8%) 9(32.1%) 10 (34.5%)
TBI and chemotherapy n (%) 26 (37.7%) 9 (31%) 10 (34.5%) 7 (25%) 5(17.2%)
GVHD Prophylaxis
Cyclosporine n (%) 11 (15.9%) 9 (31%) 6 (20.7%) 4(14.3%) 7(24.1%)
Tacrolimus n (%) 58 (84.1%) 20 (69%) 23(79.3%) 24(85.7%) 22 (75.9%)
Type of Graft Received
Bone marrow n (%) 26 (37.7%) 17 (58.6%) 18(62.1%) 7 (25%) 11 (37.9%)
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Placebo CminLQ1 CminL Q2 CminLQ3 CminL Q4
Covariate Statistic (n=69) (n=29) (n=29) (n=28) (n=29)
C:Z’rﬁ;‘:eg?g:xzd n (%) 43(623%) 12(41.4%) 11(37.9%) 21(75%)  18(62.1%)
Relapse of Underlying
Malignancy up to Day 180
No relapse n (%) 58 (84.1%) 29 (100%) 23(79.3%) 27(96.4%) 24(82.8%)
Relapse n (%) 11 (15.9%) 0 6(20.7%) 1(3.6%) 5(17.2%)
2Baseline eGFR was mergedaccording to subject ID from popPK dataset and thus the placeboarm does not have

eGFRdata.

CminL = Minimum concentration afterlast dose up to Day 42 after transplant; CV = coefficient of variation;
eGFR = estimated glomerularfiltrationrate; N/A = not available; Q = quartile; TBI = total body irradiation.
Source: Reviewer Analysis of Applicant’s E-R Datasets

19.4.1-2.4 Exposure-Response Analyses of Efficacy

19.4.1-2.4.1 Observed Severe (Grade III/IV) aGFS up to Day 180 Post
transplantation

Severe aGFS up to Day 180 assessment in Cohort 7/8 and Cohort 8/8 patients included in the E-R dataset

is displayed in Figure 39. Patients in Cohort 8/8 treated with abatacept appearedto have improved aGFS
compared to patients in Cohort 8/8 treated with placebo. The limited number of patients and events as
well as the lack of placebo armin the 7/8 Cohort make it difficult to assess the impact of abatacept on

severe aGFS.

Figure 39. Severe aGFS up to Day 180 Assessment Per Cohort and Treatment Arm
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Active = Abatacept + calcineurin inhibitor + methotrexate; aGFS = aGVHD-free survival; aGVHD = acute graft versus

hostdisease; placebo = placebo + calcineurininhibitor + methotrexate.
Source: Reviewer Analysis of Applicant’s E-R efficacy dataset (‘s31 1eff.xpt’)
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Observed severe aGFS according to CminL quartile in Cohort 8/8 and Cohort 7/8 is displayed in Figure 40
and Figure 41, respectively. The number of events per cohort and per abatacept exposure quartile
within each cohort is describedin Table 81.

In Cohort 8/8, the lowest exposure quartile (Q1) appears to have worse aGFS than the higher exposure
quartiles and worse aGFS in the first few months after transplant than the placebo arm. Differences in
baseline disease characteristics could potentially contribute to the differences in aGFS. Interpretation of
results in Cohort 8/8 may alsobe limited by the relatively small number of patients and events.

There is potentially worse aGFS for the lowest exposure quartile in Cohort 7/8, but the relatively limited

number of patients per quartile (n=10 to 11) and the limited number of events (2 events observedin
42 patients total) make it difficult to determine the significance of this association.

Figure 40. Cohort 8/8 Severe aGFS up to Day 180 AssessmentPer Exposure Quartile
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aGFS = aGVHD-free survival; aGVHD = acute graft versus host disease; CminL= minimum concentration following
last dose up to Day 42 after transplant; Q = quartile; Q4 = highest abatacept exposure.
Source: Reviewer Analysis of Applicant’s E-R efficacy dataset (‘s311eff.xpt’)
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Figure 41. Cohort 7/8 Severe aGFS up to Day 180 AssessmentPer Exposure Quartile
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aGFS = aGVHD-free survival; aGVHD = acute graft versus host disease; CminL= minimum concentration following
last dose up to Day 42 after transplant; Q = quartile; Q4 = highest abatacept exposure.
Source: Reviewer Analysis of Applicant’s E-R efficacy dataset (‘s31 1eff.xpt’)

Table 81. Severe aGFS Events up to Day 180 Assessment Per Cohort and Exposure Quartile

Cohort CminL Quartile Total patients Patients with Severe aGFS event
(n) (n[%])
Quartile 1 11 1(9.1%)
Quartile 2 10 1(10.0%)
Cohort7/8 Quartile 3 10 0
Quartile 4 11 0
Placebo 69 17 (24.6%)
Quartile 1 19 4(21.1%)
Cohort8/8 Quartile 2 18 2(11.1%)
Quartile 3 18 1(5.6%)
Quartile 4 18 3(16.7%)

SevereaGFS event=Gradelllto IV aGVHD or death. Quartile 1 = lowest abatacept exposure.

aGFS = aGVHD-free survival; aGVHD = acute graft versus host disease; CminL= minimum concentration following
last dose up to Day 42 after transplant.

Source: Reviewer Analysis of Applicant’s E-R efficacy dataset (‘s31 1eff.xpt’)

19.4.1-2.4.2 Modeling of Severe (Grade III/IV) aGFS up to Day 180
Assessment

The Applicant created a Cox Proportional Hazard model for aGFS up to Day 180 assessment. The base
model for aGFS included abatacept CminL as the only covariate. Increased CminL was associated with
improved severe aGFS. Covariate analysis investigated potential associations between efficacyand age,
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body weight, baseline serum IgG, sex, race (White versus not White), GVHD prophylaxis, conditioning
regimen, pre-transplant CMV status, pre-transplant CMV donor status, type of graft received, relapse of
underlying malignancyto Day 180, and cohort. Backwards elimination was used to determine the final
model.

The Applicant’s final model included the effect of CminL, and higher CminL was associated with
improved aGFS. The Applicant’s final model parameter estimates are presentedin Table 82. Observed
and model-predicted survival are presented by exposure quartile in Figure 42.

Table 82. Parameter Estimates of Exposure-Response Efficacy for Time to First Severe aGFS up to Day
180 Assessment (Applicant’s Final Model)

. S . . o Hazard Lower Upper Hazard Ratio
Yariable Coefficient SE RSE P value Ratio  95% CT  95% C1 (95% CT)
CMINL -0.017 0.006723 39.55 001146 0.9831 0.9703 0.9962  0.9831(0.9703, (.9962)

Note: Final model was identical to the base model for time to first severe aGFS.

aGFS = aGVHD-free survival; aGVHD = acute graft versus host disease; Cl = confidence interval; CminL= minimum
concentration following last dose up to Day 42 after transplant; RSE = relative standard error; SE= standard error.
Source:Table 5.2.1.1-1in Applicant’s Population Pharmacokinetic and Exposure-Response Report dated March 26,
2020.

Figure 42. Model Evaluation of Time to First Severe aGFS up to Day 180 Assessment (Applicant’s Final

Model) by Placebo and Quartiles of Abatacept Exposure

Kaplan-Meier of Observed and Predicted Median (90% PI) of
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aGFS = aGVHD-free survival; aGVHD = acute graft versus host disease; Cmin = minimum concentration following
last dose up to Day 42 after transplant; Pl = predictioninterval.
Source: Figure 5.2.2-3in Applicant’s Population Pharmacokineticand Exposure-Response Report dated March 26,

2020.

Reviewer Comments

There appears tobe some discordance between the observed and model-predicted aGFS around
Day 200 (see Figure 42 above). There also appears to be worse observed aGFS compared to
model-predicted survival up to approximately Day 50 in the lowest exposure quartile. The 90%
prediction interval aGFS also overlaps significantly across exposure quartiles.

The Applicant’s E-R analysis utilized exposure quartiles determined from data from both cohorts. Even
though cohort was not a statistically significant covariate inthe E-R model, patients in Cohort 7/8

tended have higher exposure compared to Cohort 8/8.

When the Reviewer performed stepwise covariate search according tothe Applicant’s methods, the
final model retained the covariates of CminL and relapse of underlying malignancy. The final model
parameter estimates are presented in Table 83. CminLis statistically significant, but the magnitude of
effect on severe aGFS appears to be smaller compared to the effect of relapse.

Table 83. Parameter Estimates of Exposure-Response Efficacy for Time to First Severe aGFS up to Day
180 Assessment (Reviewer’s FinalaGFS Model)

Hazard Lower Upper
Variable Coefficient SE Pvalue Ratio 95% CI HR 95% CIHR
Relapse of underlyingmalignancyl ; oo | 0 4504 [ 00111 | 29008 | 12765 6.6329
up to Day 180 assessment
CminL -0.015 0.0067 | 0.0205 0.9847 0.9700 1.0000

aGFS = aGVHD-free survival; aGVHD = acute graft versus host disease; Cl = confidence interval; CminL= minimum
concentration following last dose up to Day 42 after transplant; HR = hazard ratio; SE = standarderror.

Source: Reviewer analysis

When Cohort (8/8 versus 7/8) was added as a covariate to the model displayed in Table 83, neither
CminL nor Cohort were significant, as shown in Table 84.

Table 84. Parameter Estimates of Exposure-Response Efficacy for Time to First Severe aGFS up to
Day 180 Assessment (Reviewer Independent aGFS Model #1)

Hazard Lower Upper
Variable Coefficient SE Pvalue Ratio 95%CIHR | 95% CIHR
Relapse of underlyingmalignancy | oo, | 4186 | 00121 | 28591 12587 | 6.4943
up to Day 180 assessment
CminL -0.0118 0.0073 0.1064 0.9883 0.9700 1.0000
Cohort (8/8 versus7/8) 0.7791 0.8014 0.3310 2.1795 0.4500 10.4800

aGFS = aGVHD-free survival; aGVHD = acute graft versus host disease; Cl = confidence interval; CminL= minimum
concentration following last dose up to Day 42 after transplant; HR = hazard ratio; SE = standarderror.

Source: Reviewer analysis
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Finally, in order to remove potential confounding according to cohort from the model, the Reviewer
performed stepwise covariate search with E-R data in Cohort 7/8 (n=42) and Cohort 8/8

(n=73 administered abatacept and n=69 administered placebo) separately. For Cohort 8/8, treatment
(abatacept or placebo) was added as a covariate for investigation. Final estimates for Cohort 8/8 are
shown in Table 85 and relapse status was the only covariate significantly associated with aGFS in the
final Cohort 8/8 model. For Cohort 7/8, no covariates remained after stepwise search whichis likely
related to the very limited number of aGFS events (2 events in 42 patients up to Day 180 assessment).

Table 85. Parameter Estimates of Exposure-Response Efficacy for Time to First Severe aGFS up to Day
180 Assessmentin Cohort 8/8 Only (Reviewer Independent aGFS Model #2)

Lower Upper
Variable Coefficient SE Pvalue Hazard Ratio| 95% CIHR 95% CI HR
Relapse of underlyingmalignancyl - 4 ;75 154199| 0.00525 3.2289 1.4177 7.3539
up to Day 180 assessment

aGFS = aGVHD-free survival; aGVHD = acute graft versus host disease; Cl = confidence interval; HR = hazard ratio;
SE =standard error.
Source: Reviewer analysis

The Reviewer models indicated that relapse of underlying malighancy up to Day 180 assessmentwas a
significant predictor of worse aGFS. Relapse status did not appearto be correlated with age (Figure 43)
and so the worse aGFS in patients with relapse was not explained by age. Additionally, when exposure
(AUC1, AUCL, AUC42, Cmax1, CmaxL,Cminl, and CminL) was compared according to relapse status
within each cohort, patients with relapse did not have significantly different exposure compared to
patients without relapse.

Figure 43. Age Distribution of Exposure-Response Dataset by Relapse Status
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Relapse status upto Day 180 assessment appeared significantly more important than abatacept
exposure for predicting aGFS. Although increased abatacept exposure is associated with modestly
improved aGFS, this effect may be confounded by imbalance in baseline patient characteristicsacross
exposure quartiles, as shownin Table 80. When cohort is incorporated into the model, the covariate
effect of CminL is no longer significant. The ability to characterize the E-R relationship may also be
limited by the relatively small number of patients and limited number of events (29 aGFS events
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recorded for aGFS up to Day 180 assessment in a total of 184 patients administered abatacept or
placebo).

19.4.1-2.4.3 Observed Overall Survival up to Day 180 Post-transplantation

Overall survival up to approximately Day 180 assessment (which could occur up to Day 225 after
transplant)in Cohort 7/8 and the active and placebo arms of Cohort 8/8 are displayed in Figure 44.
Patients in Cohort 8/8 treated with abatacept appearedto have some improvement in OS compared to
patients treated with placebo. The limited number of patients and events as well as the lack of placebo
armin the 7/8 Cohort make it difficult to assess the impact of abatacept on OS.

Figure 44. Overall Survivalup to Day 180 Assessment Per Cohortand Treatment Arm
Strata ~+ COHORTARM=Cohort 7/8 (actve) ~+ COHORTARM=Cohort &/8 (active) —+ COHORTARM=Cchori 8/8 (placebo)

1.001 T
= 0.751
.0
£
[}
g 050+
L
w
o 0251
0001
0 30 60 90 120 150 180 210 240
Days Since Transplant
Qverall Survival up to Day 180
8 COHORTARM=Conort 7/8 (active){ 42 42 42 42 41 41 41 41 0
£ COHORTARM=Cohort 8/8 (active){ 73 73 73 72 72 72 71 63 0
o COHORTARM=Cohort 8/8 (placebo) 69 69 67 67 61 60 59 58 0
0 30 60 90 120 150 180 210 240

Days Since Transplant

Active = Abatacept + calcineurin inhibitor + methotrexate; OS = overall survival; placebo = placebo + CNI + MTX.
Source: Reviewer Analysis of Applicant’s E-R efficacy dataset (‘s3110s.xpt’)

Observed OS up to Day 180 assessment in each cohort is displayed according to CminL quartile and
placebo for Cohort 8/8 and Cohort 7/8, respectively, in Figure 45 and Figure 46. The number of events
per cohort and per abatacept exposure quartile within each cohort is described in Table 86. There are
no cleartrends in OS across exposure quartiles in either Cohort 7/8 or Cohort 8/8, but assessment is
limited by the relatively small number of patients with OS events before the Day 180 assessment.
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Figure 45. Cohort 8/8 Overall Survival up to Day 180 Assessment Per Exposure Quartile
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CminL = minimum concentrationfollowing last dose up to Day 42 after transplant; OS = overall survival;
Q= quartile; Q4 = highest abatacept exposure.
Source: Reviewer Analysis of Applicant’s E-R efficacy dataset (‘s3110s.xpt’)

Figure 46. Cohort 7/8 Overall Survival up to Day 180 Assessment Per Exposure Quartile
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CminL = minimum concentrationfollowing last dose up to Day 42 after transplant; OS = overall survival;
Q= quartile; Q4 = highest abatacept exposure.
Source: Reviewer Analysis of Applicant’s E-R efficacy dataset (‘s3110s.xpt’)
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Table 86. OverallSurvival Events up to Day 180 AssessmentPer Cohort and Exposure Quartile

Cohort CminL Quartile Total patients Patients with death event
(n) (n[%])
Quartile 1 11 1(9.1%)
Quartile 2 10 1(10.0%)
SeLinT Quartile 3 10 0
Quartile 4 11 0
Placebo 69 13 (18.8%)
Quartile 1 18 0
Cohort8/8 Quartile 2 18 1(5.6%)
Quartile 3 18 1(5.6%)
Quartile 4 18 3(16.7%)

Quartile 1 = lowest abatacept exposure. Quartile 4 = highest abatacept exposure.
CminL = minimum concentration following last dose up to Day 42 aftertransplant.
Source: Reviewer Analysis of Applicant’s E-R efficacy dataset (‘s3110s.xpt’)

19.4.1-2.4.4 Modeling of Overall Survival up to Day 180 Assessment

The Applicant created a Cox Proportional Hazard model for OS up to Day 180 assessment.The base
model for OS included abatacept CminL as the only covariate. Increased CminL was associated with
lower risk of death. Covariate analysis investigated potential associations between efficacy and age,
body weight, baseline serum IgG, sex, race (White versus not White), GVHD prophylaxis, conditioning
regimen, pre-transplant CMV status, pre-transplant CMV donor status, type of graft received, relapse of
underlying malignancyto Day 180, and cohort. Backwards elimination was used to determine the final
model.

The Applicant’s final model included the effect of CminLand relapse of underlying malignancy. Higher
CminL was associated withimproved OS. Relapse was associated with worsened OS. Final model
parameter estimates are presented in Table 87.

The Applicant’s model incorporating CminL and relapse status appears toadequately predict OS in
patients treated with placebo and patients treated with abatacept. However, OSup to Day 180
assessment was above 80% in all CminL quartiles and the placebo arm. The 90% prediction intervals for
each abatacept exposure quartile in Figure 47 also show significant overlap across quartiles.

Table 87. Parameter Estimates of Exposure-Response Efficacy for Overall Survivalup to Day 180
Assessment (Applicant’s Full/Final Model)

tahlan . y Hazard  Lower Upper Hazard Ratio
Variable Coefficient SE RSE P value Ratio  95% Cl  95% CI (95% CI)
Abatacept Cmin -0.01607  0.007772 4838 0.03872 09841  0.9692  0.9992  0.9841 (0.9692, 0.9992)
Afler the Last
Dose [pg/mL)
Relapse 1.868 04517 2418  3.54E-05 6475 2.672 15.69 6.475(2.672, 13.69)

¢ Reference values: Relapse=No.
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Cl = confidence interval; Cmin= minimum concentrationfollowing last dose up to Day 42 after transplant;

RSE = relative standard error; SE= standard error.

Source:Table 5.3.1.2-1in Applicant’s Population Pharmacokinetic and Exposure-Response Reportdated March 26,
2020.

Figure 47. Model Evaluation of Overall Survivalup to Day 180 Assessment (Applicant’sFinal Model) by
Placebo and Quartiles of Exposure

Kaplan-Meier of Observed and Predicted Median (90% PI) of
Overall Survival, by Abatacept Cmin After Last Dose [ug/mL]
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Cmin = minimum concentration following last dose up to Day 42 after transplant; PI= prediction interval.
Source: Figure 5.3.2-3in Applicant’s Population Pharmacokinetic and Exposure-Response Report dated March 26,
2020.

Reviewer Comments

Similar to the Applicant’s aGFS analysis, the Applicant’s final OS model did not include cohort even
though patients in Cohort 7/8 tended have higher exposure compared to Cohort 8/8.

When the Reviewer performed stepwise covariate search according tothe Applicant’s methods, the
final model retained the covariates of CminL and relapse of underlying malignancy. The final model
parameter estimates are presentedin Table 88 and showed no discrepancy with the Applicant’s final
model for OS.
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Table 88. Parameter Estimates of Exposure-Response Efficacy for Time to OverallSurvival up to Day
180 Assessment (Reviewer Independent OS Model)

Hazard Lower Upper
Variable Coefficient SE Pvalue Ratio 95% CIHR 95% CIHR
Rel f Iyi li
elapse ofunderlyingmalignancy| —; oo | ¢ 1518 |0.00004| 64036 | 2.6400 15.5200
up to Day 180 assessment
CminlL -0.0162 |0.00778(0.03713 0.9839 0.9690 0.9990

Cl = confidence interval; CminL = minimum concentration following last dose up to Day 42 after transplant;
HR = hazard ratio; SE= standard error.
Source: Reviewer analysis

The efficacy endpoint of OS up to Day 180 assessment improved with higher abatacept concentration on
Day 28 following transplantation and with the absence of relapse up to Day 180 assessment. As

discussedin Section 19.4.1-2.4.2, relapse status did not appear to be associated with age or with
exposure.

19.4.1-2.5 Exposure-Response Analyses of Safety

The Applicant conducted exploratory E-R safetyanalyses for the following safety events: time to first
invasive CMV disease, time to first CMV viremia, and time to first infection.

19.4.1-2.5.1 Invasive CMV Disease

The incidence of invasive CMV disease during Study IM101311 was slightly higher in patients who

received abatacept (10/115 [8.7%]) compared to patients who received placebo (2/70 [2.9%)]).
However, incidence of invasive CMV disease did not appear to be associated with abatacept CmaxL.

Table 89 summarizes incidence of invasive CMV disease according to abatacept CmaxL quartile.

Time to invasive CMV disease did not differ significantly in the abatacept arm compared to the placebo
arm. There was also no apparent relationship between time toinvasive CMV disease and any abatacept
exposure metric, as demonstrated with abatacept CmaxL in Figure 48.

Table 89. Exposure-Response Dataset Incidence of Invasive CMV Disease up to Database Lock
According to Predicted Maximum Concentration after Last Dose

CmaxLQl CmaxLQ2 CmaxLQ3 CmaxLQ4
(141-207 (208-245 (246-274 (279-379
Placebo ug/mL) ug/mL) ug/mL) ug/mL)
Total number of patients (N) 69 31 27 28 29
Any Grade Invasive CMV Disease [n (%)] 2 (2.9%) 4(12.9%) 1(3.7%) 3(10.7%)  3(10.3%)

CmaxL = Predicted Cmax following Day 28 dose; CMV = cytomegalovirus; Q = quartile.
Source: Reviewer Analysis of Applicant’s time-to-event dataset (‘adtte.xpt’) and E-R dataset (‘s311eff.xpt’).
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Figure 48. Probability of Invasive CMV Disease during the Day 180 Analysis Period by Quartiles of
Abatacept Maximum Concentration after Last Dose
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Note: this figure contains data from one patientin Cohort 7/8 who received placebo.

CmaxL = Predicted Cmax following last abatacept dose on Day 28; CMV = cytomegalovirus.

Source: Figure 5.4-4in Applicant’s Population Pharmacokinetic and Exposure-Response Report dated March 26,
2020.

19.4.1-2.5.2 CMV Viremia

The observed incidence of CMV viremia during Study IM101311 was similar in patients who received
abatacept (54/115 [47.0%]) and patients who received placebo (31/70 [44.3%]). There were alsono
apparent trends with incidence of CMV viremia and abatacept CmaxL quartile, as summarizedin Table
90.

Time to CMV viremia did not differ significantlyin the abatacept arm comparedto the placebo arm.
Time to CMV viremia did not appear to be associated with increasing abatacept exposure quartile for
any exposure metric. The Kaplan-Meier plot for time to CMV viremia by abatacept Cmax1 quartile is
shown in Figure 49.

Table 90. Exposure-Response Dataset Incidence of CMV Viremia up to Database Lock According to
Predicted Maximum Concentration after Last Dose

CmaxLQl CmaxL Q2 CmaxL Q3 CmaxL Q4
(141-207 (208 -245 (246-274 (279-379

Placebo ug/mL) ug/mL) ug/mL) ug/mL)
Total number of patients (N) 69 31 27 28 29

Any Grade CMV Viremia[n (%)] _ 30 (43.5%) 17 (54.8%) _ 9(33.3%) _ 16(57.1%) 12 (41.4%)

CmaxL = Predicted Cmax following Day 28 dose; CMV = cytomegalovirus; Q = quartile.
Source: Reviewer Analysis of Applicant’s time-to-event dataset (‘adtte.xpt’) and E-R dataset (‘s31 1eff.xpt’).
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Figure 49. Probability of CMV Viremia during the Day 180 Analysis Period by Quartiles of Abatacept
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CmaxL = Predicted Cmax following last abatacept dose on Day 28; CMV = cytomegalovirus.
Source: Figure 5.4-6in Applicant’s Population Pharmacokinetic and Exposure-Response Report dated March 26,

2020.

19.4.1-2.5.3 Infection

For the E-R analysis, the Applicant states that incidence of infection was 15/116 (12.9%) in patients who
received abatacept and 8/70 (11.4%) in patients who received placebo (Table 5.4-1in Applicant’s
Population Pharmacokinetic and Exposure-Response Report dated March 26, 2020). Per the Applicant’s
analysis, time to first infection did not appear to differ in patients who received abatacept versus
placebo. Time to infection alsodid not appear to be associated with any abatacept exposure metric.

Reviewer Comments

The Applicant’s reported incidence of infection for E-R safetyanalysis is significantly lower than the
reported incidence of infection per the Applicant’s Study IM101311 primary clinical studyreport (Table
91). The Applicant’s E-R safety analysis for infection appears to use under-reported incidence of

infection and could not be verified.

Table91. Study IM101311 Adverse Events Reportedduringthe Day 180 Analysis Period

Version date: January 2020 (ALL NDA/ BLA reviews)

System Organ Class (SOC) 8/8 Cohort: 8/8 Cohort: 7/8 Cohort:
Preferred Term (PT) Statistic Placebo (n=69) | Abatacept (n=73) | Abatacept (n=43)
Infections and infestations n (%) 53(76.8%) 50(68.5 %) 30(69.8 %)
Infection n (%) 36(52.2 %) 35(47.9%) 21(48.8%)
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System Organ Class (SOC) 8/8 Cohort: 8/8 Cohort: 7/8 Cohort:
Preferred Term (PT) Statistic Placebo (n=69) | Abatacept (n=73) | Abatacept (n=43)
Device Related Infection n (%) 13 (18.8%) 14 (19.2 %) 4(9.3%)
Enterocolitis infectious n (%) 11(15.9 %) 6(8.2%) 3(7.0%)
Pneumonia n (%) 7(10.1 %) 9(12.3 %) 8(18.6 %)
Upper respiratory tractinfection n (%) 4(5.8%) 8(11.0%) 1(2.3%)
Urinary tractinfection n (%) 6 (8.7 %) 5(6.8 %) 5(11.6 %)
Sepsis n (%) 7(10.1 %) 0 4(9.3%)

Table includesPT within SOC of infections and infestationswith >5% incidence during the Day 180 analysis period.
Source:Table S.6.2.1.1.5 (Cohort 8/8) and TableS.6.2.1.2.S (Cohort 7/8)in Applicant’s Study IM101311 Primary

Clinical Study Report.

The Reviewer used the recorded incidence of infections and infestations in the Applicant’s ‘adae.xpt’
dataset and predicted exposure values from the Applicant’s E-R efficacy dataset (‘s311eff.xpt’) to
compare incidence by abatacept exposure quartile. No apparent trend was identified in incidence of
infections and infestations across the predicted abatacept exposure quartiles, as shownin Table 92.

Table 92. Exposure-Response Dataset Incidence of Infection duringthe Day 180 Analysis Period

According to Predicted Maximum Concentration after Last Dose

Any Grade [n (%)]

CmaxLQl CmaxL Q2 CmaxL Q3 CmaxL Q4
(141-207 (208-245  (246-274  (279-379
Placebo ug/mL) ug/mL) ug/mL) ug/mL)
Total number of patients (N) 69 31 27 28 29
Jofai il liisant i 53 (76.8%) 25(80.6%)  18(66.7%)  20(71.4%)  16(55.2%)

CmaxL = Predicted Cmax following Day 28 dose; Q = quartile.

Source: Reviewer Analysis of Applicant’s AE dataset (‘adae .xpt’) and E-R dataset (‘s31 1eff.xpt’).

19.4.1-2.5.4 Reviewer’s Independent Exposure-Response Analyses of Safety

As part of the FDA review, the Reviewer investigated additional safety events for potential associations
with abatacept exposure. Quartiles of exposure (CmaxL) were calculated separately within Cohort 8/8
and Cohort 7/8, as TEAE incidence may have differed by cohort and Cohort 7/8 tended to have higher

abatacept exposure compared to the abatacept arm of Cohort 8/8.

The Applicant’s safety analyses determined that stomatitis, infection, hypertension, dehydration,
decreased appetite, obesity, gastrointestinal (Gl) disorder, and hyperglycemia were the most frequently
reported (2 20% of subjects) TEAEs with abatacept not based on lab values. The incidence of these
TEAEs across exposure quartiles are reported in Table 93. Multiple lab-derived TEAEs such as decreased
white blood cell count, decreased platelet count, febrile neutropenia, anemia, decreased lymphocyte
count, and hypokalemia were also frequently reported, but the Reviewer did not analyze these or any
other lab-derived TEAEs for potential E-R relationships.
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Table 93. Incidence of Select Common Treatment Emergent Adverse Eventsduringthe Day 180
Analysis Period According to Maximum Concentration after Last Dose Quartile

Placebo CmaxLQl CmaxL Q2 CmaxL Q3 CmaxL Q4
Total patients(n) 69 31 27 28 29
CmaxL Range !ug_/mL) N/A 141-207 208 - 245 246-274 279-379
Abdominal pain 13(188%) | 4(12.9%) 3(11.1%) 5(17.9%)  3(10.3%)
Acute graftversus host diseasein 3(4.3%) 3(9.7%) 1(3.7%) 4(14.3%) 0
skin
Acute kidney injury 7(10.1%) 2(6.5%) 2 (7.4%) 8(28.6%) 2(6.9%)
Decreased appetite 25(36.2%) | 10(32.3%) 7 (25.9%) 16 (57.1%) 5(17.2%)
Dehydration 30(435%) | 12(38.7%) 13(48.1%) 10(35.7%) 10(34.5%)
Device relatedinfection 13 (18.8%) 8(25.8%) 3(11.1%) 5(17.9%) 2 (6.9%)
Diarrhoea 15(21.7%) | 6(19.4%)  6(22.2%) 5(17.9%)  3(10.3%)
Enterocolitis infectious 11 (15.9%) 4(12.9%) 0 1(3.6%) 4(13.8%)
Epistaxis 7(101%) | 7(22.6%)  5(18.5%) 1(3.6%) 3(10.3%)
Gastrointestinal disorder 14 (20.3%) | 11(35.5%) 6(22.2%) 3 (10.7%) 7(24.1%)
Graftversus hostdiseasein skin 8(11.6%) 4(12.9%) 0 6(21.4%) 3(10.3%)
Hyperglycaemia 16 (23.2%) 8 (25.8%) 4(14.8%) 10 (35.7%) 4(13.8%)
Hypertension 26(37.7%) | 15(48.4%) 9(33.3%) 17(60.7%) 11(37.9%)
Hypotension 16 (232%) | 3(9.7%) 7(25.9%)  6(21.4%)  6(20.7%)
Hypoxia 9(13%) 2(6.5%) 5(18.5%) 2(7.1%) 6(20.7%)
Infection 36(52.2%) | 17(54.8%) 11(40.7%) 15(53.6%) 12 (41.4%)
Nausea 12 (17.4%) | 3(9.7%) 7(25.9%)  4(14.3%) 0
Obesity 18(26.1%) | 3(9.7%) 5(185%)  8(28.6%)  10(34.5%)
Pneumonia 7(10.1%) 3(9.7%) 5(18.5%) 5(17.9%) 4(13.8%)
Pyrexia 13(18.8%) | 7(22.6%)  4(14.8%) 7 (25%) 5(17.2%)
Stomatitis 49(71%) | 26(83.9%) 19(70.4%) 16(57.1%) 19 (65.5%)

Lab-derived TEAEs notincluded in this table. TEAEs with <10% incidence in patients treated with abatacept are not
included in this table. Adverse event refers adverse event preferred term with to any grade severity.

CmaxL = Predicted Cmax following last abatacept dose on Day 28; N/A = not applicable; Q = quartile.

Source: Reviewer analysis of Applicant’s E-R dataset (‘s311eff.xpt’) and Study IM101311 adverse event dataset
(‘adae.xpt’)

Limited numbers of patients in each exposure quartile make it difficult to draw strong conclusions.
However, patients with higher CmaxL quartile may have experienced increased incidence of
hypotension and obesity. None of the other TEAEs reportedin Table 93 appearedto be associated with
increased CmaxL in the overall E-R dataset.

No major E-R safetyissues have been identified with exposure of abatacept for the indication of aGVHD

prevention in this review; however, the E-R safety profile of abatacept has not been fully characterized
or investigated.

19.4.1-3 Listing of analyses codes and outputfiles
Codes and output files for this review are listed with location in Table 94.
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Table 94. Analysis Codes and Output Files

File Name

Description

Location

PPK_Dataset Explo
ration.rmd and
.docx

R markdown code and output for
evaluation of the Applicant’s popPK
dataset; Code for Table 71, Figure
29.

\\cdsnas\pharmacometrics\Reviews\Ongoing
PM
Reviews\Abatacept BLA125118 S240 REK\PP
K

PK_Dataset Explor
ation.rmd and

R markdown code and output for
evaluation of the Applicant’s Study

\\cdsnas\pharmacometrics\Reviews\Ongoing
PM

abatacept-002586-
pk-final-bis.mod,
and
abatacept-002586-
pk-final-bis.Ist

for Reviewer’srunofthe Applicant’s
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I. Introduction

The Division of Hematologic Malignancies I (DHM1) consulted the Division of Epidemiology (DEPI) to
review the protocol and results of a real-world evidence (RWE) study submitted in support of a new
indication for abatacept (ORENCIA). The proposed indication is for

This proposed indication is supported by two studies: 1) IM101301 (ABA2), a phase 2 randomized
clinical trial evaluating the efficacy of abatacept combined with calcineuriun inhibitor (CNI) and
methotrexate (MTX) for aGVDH prophylaxis, and 2) IM101841, a real-world retrospective study
conducted in the Center for International Blood & Marrow Transplant Research (CIBMTR) database
evaluating patients treated with Abatacept in addition to Standard of Care (SOC) in aGVHD prophylaxis.

This memo documents DEPI’s assessment of the real-world study IM101841 protocol, topline results, and
additional sensitivity analyses. DEPI defers the review of the phase 2 trail (IM101311/ABA?2) submitted
alongside the RWE study to the clinical and biostatics teams.

II. Background

Abatacept, a selective modulator of T cell co-stimulation, was approved in the U.S. for adult rheumatoid
arthritis in December of 2005. Additional approvals for juvenile idiopathic arthritis, and psoriatic arthritis
were granted by the FDA in 2009 and 2017, respectively. !

In October 2019, abatacept was granted breakthrough therapy designation for prevention of aGVHD
based on preliminary results from the phase 2 trial IM101311 (aka ABA2).2 Between June 2019 and
October 2020, the FDA had type B, type C, and RWE subcommittee meetings to discuss the feasibility
and evidence necessary to support an indication for the prevention of aGVHD among individuals
receiving URD HSCT matched at no fewer than 7/8 human leukocyte antigens (HLA).34> During these
meetings, a lack of equipoise in the 7/8 HLA arm led the FDA to agree to submission and review of a
non-randomized registry-based study. A randomized controlled trial, like the ABA?2 trial, was still
deemed appropriate for evaluating aGVHD efficacy among 8/8 HLA matched HSCT recipients.?#

In April 2020, a Study May Proceed letter was sent to the Sponsor regarding a registry study accessing
overall survival among 7/8 human leukocyte antigen matched transplant patients using Center for
International Blood and Marrow Transplant Research (CIBMTR) data.® In June 2021, topline results from

1 Bristol-Myers Squibb Company. ORENCIA (abatacept) [label]. Available at:
https://www.accessdata.fda.gov/drugsatfda docs/label/2017/125118s209Ibl.pdf. Accessed November 4, 2021.
2Baird Amy C.Rev-Clinical-24(Grant Breakthrough Therapy Designation Request), Abatacept (ORENCIA).
DAARTS reference ID: 4611008.

3 Chon, Wonme K. Memorandum of meeting minutes, Type C Guidance, Abatacept (BMS-188667): June17,2019
2:00-3:00 PM EST, DAARTS reference ID: 4455480.

4 Chon, Wonme K. Memorandum of meeting minutes, Type B Initial Breakthrough Thempy, Abatacept (Orencia,
BMS-188667); January 13,2020 2:00-3:00 PM EST, DAAR TS reference ID: 4547178.

5 Chon, Wonme K. FRM-ADMIN-01 (Memorandum to File), Real World Evidence Subcommittee Meeting,
Abatacept (Orencia); March 30, 20202:00-3:00 PM EST, DAAR TS reference ID: 4582378.

¢ Chon, Wonme K. COR-INDAD-01 (Study May Proceed), Abatacept (ORENCIA). DAARTS referenceID:
4589596.

Reference 1D: 4896160



study IM101311(ABA2) and IM101841 were submitted to the FDA.” This memo documents DEPI-I’s
assessment of study IM101841.

III. Study Design

Study IM 1011841 is a retrospective cohort study that compares the rate of 180-day overall survival after
allogenic transplant among people who receive a CNI plus MTX for aGVHD prophylaxis with or without
abatacept. Patients over 6 years of age who received their first allogenic transplant (bone marrow or
peripheral blood stem cell donor matched at 7/8 loci) from January 1st 2011 to December 31st 2018 were
identified from the CIBMTR database which, due to a requirement by U.S. law, includes prospective data
on every allogeneic transplant performed in the U.S. Inverse probability treatment weighting (IPTW)
analysis was used to account for unequal distribution of measured confounding characteristics across
cohorts. Propensity score variables included sex, disease, age, HSCT graft source, conditioning intensity,
Karnofsky/Lansky performance score, and CNI type. Disease status however was not included in the
propensity score in the initially submitted topline results; a covariate was added to the cox proportional
hazards model to address concerns raised by the FDA regarding potential confounding by disease status.

The study included a total of 56 patients exposed to abatacept/CNI/MTX and 162 patients exposed to
CNI/MTX. Complete case analysis was used to address missingness concerns; one out of 56 abatacept
patients was missing donor age and was excluded from adjusted analysis. Relative to the CNI/MTX
group, IPTW analysis found abatacept users had a higher rate of overall survival [death in 2% vs. 25%,
HR 0.07 (95%CI:0.01,0.030)]. See Appendix Table A2 for a tabular summary of the design of study
IM101841. A tabular summary of the RCT arm of study IM101311 (ABAZ2) is also found in Appendix
Table 2A for context.

IV. Discussion

Study IM101841 used a regularly audited national registry database containing all allogenic transplants in
the U.S to evaluate the effect of aGVHD prophylaxis with abatacept on overall survival. Complete
capture of HSCT transplant patients in the U.S. and their overall survival increases confidence in the
generalizability of findings to the indicated population. Additional analyses using different PS models and
different comparison groups also increased confidence in the observed benefit. Additional
(sensitivity/supplemental) analyses were conducted to evaluate potential exposure and outcome
misclassification as well as concerns regarding comparability across study arms. These and other
considerations are discussed below.

Measurement of Exposure

e The duration of exposure of prophylaxis regimens were not captured. Exposure was defined
based on the planned regimen reported prior to transplant. Patients may have switched or
discontinued treatment temporarily or permanently. The extent of use is therefore, unclear.
Analysis should be interpreted as an intention-to-treat analysis.

e Exposure misclassification other than treatment discontinuation or switching is likely not a
concern. Recording of abatacept and other aGVHD prophylactic treatments were different; other
treatments were chosen from a pull-down menu while abatacept had to be written in.
Misclassification of abatacept users as recipients of SOC could occur if a clinician either forgot or

7 Bristol Myers Squibb. BLA 125118 Supplement 240 (PO#53), abatacept (ORENCIA), aGVHD; June 23",2021.
EDR link: W\CDSESUB 1 \evsprod\BLA125118\0507
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chose not to write in the medication. In a sub-study evaluating CIBMTR’s ability to capture
abatacept use, no misclassification of abatacept exposure among 9 randomly selected non-trial
participants treated in a ABA2 centers were identified. Thus, misclassification of abatacept users
as standard of care is less likely.

Measurement of Outcome

While overall survival is an important outcome measure, it may not isolate the effect of abatacept
on aGVHD. Relapse, aGVHD, and infection are the leading causes of death after HSCT.? Overall
survival may be affected by unmeasured baseline characteristics or post-transplant care between
treatment arms.

Outcome misclassification is likely not a concern. Outcomes were determined by individual
reporting physicians. The sponsor evaluated the concordance of outcomes in the CIBMTR and
ABAZ2 trial and found negligible variation. Given the findings from this additional analysis and
that the primary outcome of death is likely reported with limited variation between centers,
outcome misclassification is likely not a concern.

Comparability Across Arms°

Differences in trial participation could bias results in favor of abatacept. Differences in trial
participation remained after [IPTW; 82.4% abatacept patients were from the ABA2 trial while
13.2% of SOC patients participated in any trial. Trial participation could be associated with more
frequent and higher intensity care which could lead to better overall survival.

Confounding by center cannot be evaluated. This study excluded all SOC patients that were
treated in an ABA2 participating center. As a result, no abatacept and SOC treated patients
received care in the same center. A lack of overlap precludes analytic techniques for evaluating
center-specific effects; it is unclear how variations in center practices might influence differences
in overall survival.

Differences in year of transplant could bias results in favor of abatacept. Relative to the SOC
treatment arm, more abatacept treated patients received transplants in later follow-up years. These
time-trend differences remained after PS and IPTW adjustments. Transplant outcomes have
improved over time; ! time-related bias is likely away from the null.

Differences in baseline disease status could bias results in favor of abatacept. The disease status
variable in CIBMTR classifies individuals according to their ability to achieve and maintain
complete remission at the time of their transplant.!! After IPTW, the proportion of abatacept in
“early stage” of disease was larger than in SOC (71.8% vs. 54.1%). In a communication with the
sponsor, discrepancies were identified between patients’ disease status captured in ABA2 and
CIBMTR suggesting a potential lack of measure validity.!? Residual confounding by disease
status cannot be ruled out.

¥ Styczynski, J., Tridello, G., Koster, L. et al. Death after hematopoietic stem cell transplantation: changes over
calendaryeartime, infections and associated factors. Bone Marrow Transplant55, 126-136 (2020).
https://doi.org/10.1038/s41409-019-0624-z

9 FDA conducted quantitative bias assessments that were inconclusive. Please refer to the assessmentaid
associated with this applicationfor more details.

10 Gooley TA, Chien JW, Pergam SA, Hingorani S, Sorror ML, Boeckh M, Martin PJ, Sandmaier BM, MarrKA,
Appelbaum FR, StorbR, McDonald GB. Reduced mortality after allogeneic hematopoietic-cell transplantation. N Egl
J Med.2010 Nov 25;363(22):2091-101. doi: 10.1056/NEJMoa1004383. PMID: 21105791; PMCID: PMC3017343.

" https://www.cibmtr.org/manuals/fim/1/en/topic/q235-238-current-disease-status

12 Abatacept BMS-188667 (BLA 125118 Supplement 240) DATE: 17 SEPTEMBER 2021 Version 1.0; BMS Response to
FDA Requestdated 13 September 2021.
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The FDA conducted additional sensitivity (quantitative bias) analyses to evaluate the impact of
unmeasured/uncontrolled confounding resulting from potential differences between study arms in factors
such as complete remission status at the time of transplant, treatment through clinical trial protocols
versus routine care, treatment practices across centers, and treatment practices over time. These analyses
estimated the e-value'? — or the minimum magnitude of association unmeasured confounders need to have
with treatment and outcome to account for the observed study findings, conditional on measured
covariates. A large e-value would increase confidence in findings because it implies considerable
unmeasured/residual confounding would need to be present to account for an observed effect. In the
primary IPTW analysis, an estimated e-value of 4.3 was necessary to negate the statistically significant
overall survival benefit (i.e., have the upper bound of the 95% confidence interval include 1.0), while an
e-value of 11.6 was necessary to negate any effect observed in the abatacept arm (i.e.; move the point
estimate to 1.0). The estimated e-value of 4.3 for the upper bound of the 95% confidence interval
indicated that relatively large — though not insurmountable — joint confounding effects could overturn the
significance of findings in the primary analyses of study IMR101841. Thus, these analyses could not
conclusively rule out the impact of potential large differences in important risk factors across study arms.

13 VanderWeele TJ and Ding P. Sensitivity analysis in observational research: introducing the e-value. Ann. Intern.
Med.2017; 167(4): 268-274.
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V. Conclusion

Study IM101841 has several strengths which include: the use of a registry containing all U.S. allogenic
transplant patients, validation sub-study analyses indicating no exposure misclassification issues, and
multiple sensitivity analyses indicating robust overall survival benefits. Conclusions however should be
interpreted with caution. Differences across study arms in complete remission status at the time of
transplant, treatment through clinical trial protocols versus routine care, treatment practices across
centers, and treatment practices over time may introduce bias. Sensitivity (quantitative bias) analyses
could not conclusively rule out the impact of potential large differences in important risk factors across
study arms. The extent this potential bias could diminish the comparative benefit observed in this study is
unclear.

Reference ID: 4896160
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Appendix

Table Al. Summary of Regulatory Considerations for Study IM101841*

Product Name, | Abatacept (ORENCIA), currently approved for rheumatoid arthritis, juvenile

Approved idiopathic arthritis, and psoriatic arthritis

indications

Regulatory Evidence supporting approval of a new indication: ]

purpose

Existing IM101311/ABA2 is a double-blind randomized study of HLA-matched HSCT

evidence from | recipients. Abatacept treatment improved severe GFS in the 8/8 cohort (89%)

other sources compared to the placebo cohort (77%). The improvement was not statistically
significant at the 0.05 level (HR: 0.54, 95%CI: 0.25-1.20, P-value = 0.1223).
However, numerically higher rates of moderate to severe (Gr II-IV) GES (50% vs
30%: HR: 0.55, P-value = 0.0069), as well as OS (84% vs. 97%: HR: 0.55, P-value =
0.0281) were reported in the 8/8 HLA abatacept arm. High rates of severe GFS in the
7/8 cohort (98% [95%CI: 0.85-1]) and OS (98%[95%CI: 0.85-1.00]) were also
observed in the Abatacept arm.

Regulatory The RCT’s primary analyses failed to reach statistical significance in the 8/8 cohort.

need and gap This could be because of a lack of power to address a marginal benefit in a relatively
small sample of patients. Lack of equipoise prohibited randomization in the 7/8
cohort; a single arm trial indicated high rates of GFS and OS. A RWE study may
provide additional data informing the effect of abatacept in the population with a
relatively lower prognosis (i.e. the 7/8 cohort). It may also provide an opportunity to
access the magnitude of a potential benefit in the 7/8 cohort by including a
comparison group.

Study objective | The main objective is to compare 180-day overall survival (outcome) in patients who

undergo 7/8 human leukocyte antigen (HLA)-matched hematopoietic stem cell

transplantation (HSCT) (indicated population) and receive prophylaxis with
Abatacept + CNI+MTX without ATG (exposure) or CNI+MTX without ATG
(comparator).

This outcome in study IM101841 varies from that accessed in IM101311. The
outcome accessed in IM101311 was acute versus graft host disease by day 180 post-
transplant.

The population also varies with 8/8 matched individuals in the RCT and 7/8 matched
individuals in the RWE study. A single arm of 7/8 matched individuals were studied
in the pivotal trial; those were the same individuals captured in the RWE study.

14 Bristol Myers Squibb. BLA 125118 Supplement 240 (PO#53), abatacept (ORENCIA), aGVHD; June23™,2021.
EDR link: \CDSESUB 1 ‘\evsprod\BLLA125118\0507
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Table A2. Tabular Summary of Study Designs of IM101841 and IM101311%%

Study design RWE study (Observational) RCT
(IM 101841) (IM101311)
Design Observational retrospective cohort using | Randomized, double-blind,

secondary data

placebo-controlled trial

Data source (including
calendar time of data

The Center for international Blood
Marrow Transplant Research (CIBMTR).

Primary data collection with
prespecified data collection

availability and follow- | Includes data on every allogeneic schedule
up, if applicable) transplant performed in the U.S. (for the

SCTOD, reporting as required by U.S.

law).

January 1, 2011 to December 31, 2018,

180-days of follow-up
RWE study population | Inclusion criteria: The following exclusion
inclusion and exclusion | First allogenic transplant in the United criteria used in the
criteria and RCT study | States from 01/01/2011 to 12/31/2018 retrospective cohort study do
population inclusion Unrelated donor is HLA-matched at 7/8 | not apply in the RCT setting.
and exclusion criteria as | 10¢1 (A, B. C. DRBI): '
applicable to the RWE ;toll:a.st 6 years of age and weighs at least Transplant recipients with any
study 8: missing information on ATG,

Karnofsky/Lansky performance score
greater than 80% (two patients were

included despite not meeting this criteria);

diagnosis of AML. ALL., CML, MDS,
HL. or NHL:

treatment with CNI +MTX (+/- ATG and
+/- abatacept) or PT-Cy without ATG for
aGVHD prophylaxis;

treatment with any of the following
conditions regiments: total body
irradiation (TBI) /cyclophosphamide
(Cy), busulfan (Bu)/Cy, Bu/fludarabine
(flu), Flu/Melphalan (MEL)

Exclusion criteria:

Any missing information on ATG,

disease status at transplantation, age,
gender, HSCT graft source, conditioning
intensity, Karnofsky/Lansky Performance

disease status at
transplantation, age, gender,
HSCT graft source,
conditioning intensity,
Karnofsky/Lansky
Performance Score, or CNI
type (only among cohorts
including CNI)

The following exclusion
criteria were used in the RCT
but not applied in the RWE
setting. (superscript key for
justification from sponsor
below):

enrollment in COG trial?
(participation in any trial was
included)

15 Bristol Myers Squibb. BLA 125118 Supplement 240 (PO#53), abatacept (ORENCIA), aGVHD: June23™,2021.
EDR link: \\CDSESUB 1 \evsprod\BLLA125118\0507
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Score, CNI type (only among cohorts
including CNI)

Treatment with alemtuzumab (Campath)
or abatacept with ATG:

cord blood grafts;

diagnosis of non-MDS myeloproliferative
disorders;

among non-abatacept patients: patient
transplanted at centers with abatacept trial
patients;

patients who did not consent or were
treated at embargoed centers for research.

uncontrolled viral, bacterial,
fungal or protozoal infection?
(infections resulting in
hospitalizations were included);
HIV infection®;

serious psychiatric disease?
(psychiatric disease resulting in
hospitalization was included):
known or inherited or
consitutional predisposition to
cancer:©

incompletely treated
tuberculosis infection;?
pregnancy or breastfeeding:?
estimated GFR<50:®

cardiac ejection fraction <502
bilirubin>2x upper limit of
normal or ALT>4 x upper limit
of normal or unresolved veno-
occlusive disease:®

pulmonary disease with FVC,
FEVI, or DLCO. (Adjusted
DLCO < 65% (severe), FEV1
66-80% (moderate). or FEV1 <
65% (severe) are captured in
the HCT-CI which will be
included in a sensitivity
propensity score analysis.
Individual components of the
HCT-CI (including moderate
and severe pulmonary
comorbidity) are described.):?
presence of antibodies to a
mismatched donor HLA
antigen4

Justifications superscripts for
above:

not collected in CIBMTR
collected only in CRF (~25%
of patients)

collected only for some
diseases

This newly collected item at
CIBMTR and is unlikely to be
available for the current study
population

Index date

Date of 15t allogenic transplant

Date of 15t allogenic transplant

Reference ID: 4896160
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Follow-up and
censoring

Follow-up: up to 180-days post-transplant
Censoring: at time of last follow-up or at
end of follow-up period (180-days)
whichever occurs 15t

Follow-up: 180 days for
primary endpoint with an
additional 5 years of follow-up.

Exposure definition,
ascertainment, and
validation

GVHD prophylaxis (CNI, MTX, ATG,
PT-Cy) information was obtained through
the standardized data collection form in
CIBMTR.

Abatacept use is not yet part of the
standardized data collection form,
abatacept use was captured through the
following:

Linking CIBMTR unique recipient ID
number from patients in ABA?2 study
(IM101311) with those in CIBMTR
database; and

Using information in the “Other GVHD
prophylaxis” free text field.

Abatacept misclassification was assessed
in a validation sub-study using a stepwise
risk-based process. Three steps were
planned. First, 18 randomly selected
patients from 9 centers that participated in
the ABA?2 trial were evaluated. If any
patient’s abatacept use was misclassified,
an additional 42 patients would be
randomly selected and evaluated in the
second step. Subsequently, a third step
full review of all centers would be
conducted if 5/60 patients were
misclassified. No treatment
misclassification was identified in the
first step.

Patients’ treatment were
assigned
at random

Comparator definition,
ascertainment, and
validation

GVHD prophylaxis (CNI, MTX, ATG.,
PT-Cy) information was obtained through
the standardized data collection form in

CIBMTR.

No comparison patients were identified
from ABA?2 centers to decrease likelihood
of falsely classifying abatacept users as
SOC patients.

Patients’ treatment assigned
at random

Reference ID: 4896160
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Primary exposure comparison groups:
CNI + MTX without ATG
Secondary exposure groups are:
CNI + MTX with ATG
Tacrolimus + MTX + abatacept without
ATG
Tacrolimus + MTX without ATG
PT-Cy without ATG
CsA + MTX + abatacept without ATG
CsA + MTX without ATG
Outcome definition, Primary Objective Primary endpoint:
ascertainment, and Compare overall survival (OS) at 180 Severe (Gr III-IV) aGVHD-
validation days after hematopoietic stem cell free survival (GFS) up to Day
transplantation (HSCT) in 7/8 human 180
leukocyte antigen (HLA)-matched Secondary endpoint:
patients treated with and without Cumulative incidence of severe
abatacept in addition to SOC Gr I1I-IV aGVHD up to Day
Secondary Objectives 180 post-transplantation
Stratified analysis by CNI regimen Other endpoints:
Exploratory Objectives Overall Survival (OS)
Assess the OS at 180 days post-HSCT Disease-Free Survival (DFS)
with/between alternative GVHD (also known as relapse-free
prophylaxis regimens survival [RFS])
Assess grade II-IV and grade III-IV Transplant-related mortality
aGVHD-free survival up to the first 100 | (TRM)
and 180 days _ Relapse rates
ﬁgs;e;; 1‘Selapse-free survival at 100 and Frequency of early onset
Assessyincidence of PTLD at the first 100 @efme day 100) aGVHD ]
Frequency of late onset (after
and 180 days day 100) aGVHD
) , _ Frequency of chornic GVHD
Overall survival was ascertained using Immune su on-fi
, ppression-free
death dates reported in CIBMTR. Sponsor | ¢ rvival and immune
compared death dates captured in single | suppression free/disease-free
arm ABA trial with those captured in survival
CIBMTR. No discrepancies were GVHD Free Disease- Free
identified. survival
Key covariates: Measured covariates: Most covariates in RWE were
measured and demographics: age. sex. captured in RCT. Justifications
unmeasured Karnofsky/Lansky performance score, and deviations in measures
race/ethnicity were described in the protocol.
Discase: ALL, AML, MDS, CML, Covariate reported in RCT but
HL+NHL ,
. . . not RWE:
Disease status: early, intermediate,
advanced. HL-Chemosensitive at Pre-transplant CMV (dopqr)
transplantation Pretransplant CMV (recipient)
Pre-transplant EBV (donor)

Reference ID: 4896160
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Donor-related: donor age, sex-match,
cytomegalovirus match, ABO mismatch,
HLA matching

Transplant related: conditioning regimen,
conditioning intensity, stem cell source,
year of transplant, time from diagnosis to
transplant, CNI type

Comorbidities: hematopoietic cell
transplantation-comorbidity index,
arrhythmia, cardiac comorbidity.
cerebrovascular disease, diabetes, heart
valve disease, mild hepatic comorbidity,
moderate/severe hepatic comorbidity,
infection , inflammatory bowel disease,
obesity, peptic ulcer, psychiatric
disturbance, moderate pulmonary
comorbidity, severe pulmonary
comorbidity, moderate/severe renal
comorbidity, rheumatologic comorbidity,
prior solid tumor

Participation in IM101311 clinical trial
participation in any clinical trial during
the study period

Pre-transplant EBV (recipient)
Baseline serum IGG
Geographic region

weight category/ weight
Discontinuation of treatment

Statistical methods
(primary analysis)

A propensity score predicting probability
of abatacept treatment was developed.
Patients were weighted by the stabilized
inverse probability of

receiving the treatment they received.
Comparison of OS between the treatment
groups was based on

a weighted log-rank test using a 2-sided
alpha of 0.05. Supplemental analyses
were conducted using varying propensity
score matching approaches. Variables
considered in PS creation include sex,
disease, age, HSCT graft source,
conditioning intensity, Karnofsky/Lansky
performance score, and CNI type.

The marginal hazard ratio (HR) for OS
and the corresponding 2-sided 95%
confidence interval (CI) was estimated
in a weighted Cox proportional hazards
model with treatment as the only
covariate using a robust variance
estimator

Cumulative incidence was
calculated. In 8/8 MUD cohort
MITT subjects, the abatacept
group had a numerically higher
severe GFS rate up to Day 180
post-transplantation compared
to the placebo group.

Reference ID: 4896160
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that accounts for the sample weights. The
estimated survival probability over time
was provided by weighted Kaplan-
Meier curves up to 180 days after
transplant.
Sample size Actual: Actual: From 22 sites (21 sites
Abatacept+CNI+MTX without ATG: in US and 1 site in Canada) 146
N=54 subjects were enrolled in the
CNI+MTX without ATG: N=162 8/8 MUD cohort. Five were
randomized but discontinued
prior to treatment.
Study sample=142
73--> abatacept
69--> placebo
Methods to handle PS.IPTW, and additional sensitivity Randomization
confounding, if models with varying covariates in the PS.
applicable
Methods to handle Only patients with non-missing treatment | Missing data is limited with
missing data, if and propensity score variables are rigorous study quality control
applicable included in the study. One abatacept
patient was missing their donor age and
was excluded from adjusted analysis.
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INTRODUCTION

On June 23, 2021, Bristol-Myers Squibb submitted for the Agency’s review a Prior
Approval Supplement (PAS)-Efficacy to Biologics License Application (BLA)
125118/S-240 for ORENCIA (abatacept), for injection for intravenous use and
injection, for subcutaneous use. With this supplement, the Applicant proposes a new
indication

This collaborative review is written by the Division of Medical Policy Programs
(DMPP) and the Office of Prescription Drug Promotion (OPDP) in response to a
request by the Division of Hematologic Malignancies I (DHM1) on June 29, 2021,
for DMPP and OPDP to review the Applicant’s proposed Patient Package Insert
(PPI) and Instructions for Use (IFU) for ORENCIA (abatacept) for injection for
mtravenous use and injection, for subcutaneous use.

MATERIAL REVIEWED

e Draft ORENCIA (abatacept) PPI and IFU received on June 23, 2021, and
received by DMPP and OPDP on October 26, 2021.

e Draft ORENCIA (abatacept) Prescribing Information (PI) received on June 23,
2021, revised by the Review Division throughout the review cycle, and received
by DMPP and OPDP on October 26, 2021.

e Approved ORENCIA (abatacept) labeling dated June 17, 2020.

REVIEW METHODS

To enhance patient comprehension, materials should be written at a 6™ to 8% grade
reading level, and have a reading ease score of at least 60%. A reading ease score of
60% corresponds to an 8™ grade reading level.

Additionally, in 2008 the American Society of Consultant Pharmacists Foundation
(ASCP) 1n collaboration with the American Foundation for the Blind (AFB)
published Guidelines for Prescription Labeling and Consumer Medication
Information for People with Vision Loss. The ASCP and AFB recommended using
fonts such as Verdana, Arial or APHont to make medical information more
accessible for patients with vision loss.

In our collaborative review of the PPI and IFU we:

simplified wording and clarified concepts where possible

e ensured that the PPI and IFU are consistent with the Prescribing Information
(PD)

¢ removed unnecessary or redundant information

e ensured that the PPI and IFU are free of promotional language or suggested
revisions to ensure that it is free of promotional language



e ensured that the PPI and IFU meet the criteria as specified in FDA’s Guidance
for Useful Written Consumer Medication Information (published July 2006)

e ensured that the PPI and IFU are consistent with the approved labeling where
applicable.
4 CONCLUSIONS

The PPI and IFU are acceptable with our recommended changes.

5 RECOMMENDATIONS

e Please send these comments to the Applicant and copy DMPP and OPDP on the
correspondence.

e Qur collaborative review of the PPI is appended to this memorandum. We do not
have any revisions for the submitted IFU, therefore it is not attached. Consult
DMPP and OPDP regarding any additional revisions made to the PI to determine
if corresponding revisions need to be made to the PPI and IFU.

Please let us know if you have any questions.
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Foob AND DRUG ADMINISTRATION
Center for Drug Evaluation and Research
Office of Prescription Drug Promotion

****Pre-decisional Agency Information****

Memorandum
Date: October 29, 2021
To: Suria Yesmin, Regulatory Project Manager

Division of Hematologic Malignancies 1 (DHM1)

Elizabeth Everhart, Associate Director for Labeling, DHM1

From: Nisha Patel, Regulatory Review Officer
Office of Prescription Drug Promotion (OPDP)

CC: Susannah O’Donnell, Team Leader, OPDP
Subject: OPDP Labeling Comments for ORENCIA (abatacept) for injection, for
intravenous use and ORENCIA (abatacept) injection, for subcutaneous

use

BLA: 125118/S-240

In response to DHM1’s consult request dated June 29, 2021, OPDP has reviewed the

proposed product labeling (Pl) and patient package insert (PPI) for ORENCIA (abatacept) for

injection, for intravenous use and ORENCIA (abatacept) injection, for subcutaneous use
rovides for a new indication for

Labeling: OPDP’s comments on the proposed labeling are based on the draft labeling
accessed from SharePoint on October 26, 2021, and are provided below.

A combined OPDP and Division of Medical Policy Programs (DMPP) review will be completed,
and comments on the proposed PPI will be sent under separate cover.

Thank you for your consult. If you have any questions, please contact Nisha Patel at (301)
796-3715 or nisha.patel@fda.hhs.gov.

Reference 1D: 4881141



Product Labeling

Section Statement from draft Comment

OPDP agrees with DHM1’s comment and
recommendation: “To Applicant:

14 Clinical Studies,
14.4 Prophylaxis of
Acute Graft versus
Host Disease
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Clinical Inspection Summary
BLA 125118 S-240

CLINICAL INSPECTION SUMMARY

Date October 7, 2021

From Anthony Orencia M.D., F.A.C.P., Medical Officer
Min Lu, M.D., M.P.H., Team Leader

Kassa Ayalew, M.D., M.P.H., Branch Chief
Good Clinical Practice Assessment Branch
Division of Clinical Compliance Evaluation
Office of Scientific Investigations

To Joseph Wynne, M.D., Ph.D., Medical Officer
Kelly Norsworthy, M.D., Medical Team Leader
R. Angelo de Claro, M.D., Division Director
Suria Yesmin, M.S., Project Manager

Division of Malignant Hematology 1 (DHM1)
Office of Oncology Drugs (OOD)

BLA BLA 125118 S-240

Applicant Bristol-Myers Squibb Company
Drug Orencia® (abatacept)

NME No

Inhibitor of CD28-mediated stimulatory signal immune

Division Classification .. S
ivision Classificati activation and T-cell activation (immunomodulator)

Proposed Indication Prophylaxis of moderate to severe acute graft versus host
disease (aGVHD) in unrelated-donor hematopoietic
stem cell transplantation (HSCT)

Review Type Priority

Consultation Request Date August 10, 2021

Summary Goal Date September 22, 2021; Extended to October 15, 2021
Action Goal Date October 22, 2021

PDUFA Date December 22, 2021

I. OVERALL ASSESSMENT OF FINDINGS AND RECOMMENDATIONS

Clinical data from an investigator-sponsored research Study IM101311 were submitted to the
Agency in support of a supplemental Biologics License Application (BLA) 125118/S-240 for the
drug abatacept, proposed as prophylaxis regimen with a calcineurin inhibitor and methotrexate,
in subjects with moderate to severe acute graft versus host disease undergoing unrelated-donor
allogeneic hematopoietic stem cell transplantation. Two clinical investigators (Amelia Langston,
M.D. and Aleksandra Petrovic, M.D.) were inspected for Study IM101311. The sponsor-
investigator, Leslie Kean, M.D., Ph.D., was also inspected for monitoring and oversight of the
above study.

The study data derived from the above two clinical investigator sites are considered reliable.
Monitoring and oversight of Study IM101311 by the sponsor-investigator appeared adequate.
The study data submitted to the Agency for assessment appeared acceptable in support of the
proposed indication.
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II. BACKGROUND

Abatacept (BMS-188667) is a co-stimulation modulator that blocks the interaction between cluster of
differentiation (CD) 80/CD86 on antigen-presenting cells, and the CD28 receptor on T cells. This
interaction provides a key signal necessary for full activation of T cells. By inhibiting CD28-mediated
immune activation, abatacept blocks antigen recognition and modulates the immune response to
decrease T-cell activation and antibody production.

Sponsor proposes adding a labeled therapeutic biologics indication for abatacept to standard acute
Graft Versus Host Disease (GVHD) prophylaxis regimen of a calcineurin inhibitor and methotrexate
in subjects undergoing unrelated-donor allogeneic hematopoietic stem cell transplantation for the

treatment of high-risk hematologic malignancies. Specifically, the marketing applicant proposes the
following treatment indication for abatacept:

A single study IM101311, an investigator sponsored research, formed part of the regulatory decision
for approvability of this submitted application to the Agency. Bristol-Myers Squibb Company
submitted this prior approval efficacy supplement as the marketing applicant.

Study IM101311

Study IM101311 was designed to assess the utility of adding abatacept to standard acute GVHD
prophylaxis regimen of a calcineurin inhibitor and methotrexate in subjects undergoing unrelated
donor allogeneic HSCT for the treatment of high-risk hematologic malignancies. A total of 146
subjects were enrolled in 8/8 matched unrelated donor (MUD) cohort and 46 subjects were enrolled
7/8 mismatched unrelated donor (MMUD) cohort. All 146 subjects enrolled in the 8/8 MUD cohort of
Study IM101311 were randomly assigned 1:1 to abatacept (abatacept + standard prophylaxis
regimen]) or placebo (standard calcineurin inhibitor + methotrexate) treatment arm.

The original protocol required all subjects enrolled into both the 8/8 MUD cohort and 7/8 MMUD
cohort to be randomized to either abatacept or placebo arm. Following initiation of the study, but
independent of it, a general impression began to emerge among members of the allogeneic
hematopoietic stem cell transplantation transplant community that addition of abatacept to a standard
of care regimen for acute GVHD prophylaxis appeared to be therapeutically beneficial. Investigators
felt it was not ethical to enroll recipients of 7/8 MMUD if they could be randomized to the placebo
arm of the study, given known high risks of transplant-related mortality with placebo; this emerging
consensus resulted in a prolonged delay in enrollment of the 7/8 MMUD cohort that necessitated
elimination of the placebo arm by protocol amendment (Amendment 04).

After the implementation of protocol Amendment 04, all subjects enrolled in the 7/8 MMUD cohort
received open label abatacept; the placebo arm was discontinued in the 7/8 MMUD cohort. The
comparator arm for 7/8 MMUD cohort was changed to a pre-specified control cohort from the Center
for International Blood and Marrow Research.
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Subjects were enrolled using an online system and eligibility was confirmed by the study coordinator.
After enrollment, subjects in the 8/8 MUD cohort were randomly assigned to the placebo arm
(abatacept + calcineurin inhibitor) or to the investigational abatacept arm (abatacept + calcineurin
inhibitor +methotrexate) of the study. Randomized subjects who never received any study medication
(abatacept or placebo) were replaced, i.e., additional subjects were randomized to replace these
subjects. Treating physicians were to choose a conditioning regimen that he or she determined was
best suited for the individual patient and the patient’s malignancy.

Study drug (abatacept or placebo) was administered intravenously (IV) at a dose of 10 mg/kg on Days
-1, +5, +14, +28. Day of transplant was Day 1 of Study; there was on Day 0.

The primary study objective was to compare severe (Grade I1I-IV) acute GVHD free survival up to
Day 180 post-transplantation between the abatacept + standard acute GVHD prophylaxis and standard
acute GVHD prophylaxis regimen only in unrelated-donor hematopoietic stem cell transplantation for
subjects with hematologic malignancies.

The primary efficacy endpoint was severe (Grade III-IV) GVHD free survival up to Day 180 post-
transplantation. The following formed the principal groups analyzed: the abatacept + standard acute
GVHD prophylaxis versus acute standard GVHD prophylaxis regimen only in unrelated donor
allogeneic hematopoietic stem cell transplantation for subjects with hematologic malignancies.
Sensitivity analysis were conducted for severe GVHD free survival up to Day 180 with censoring at
the time of relapse.

The study enrolled 192 subjects from 22 sites (21 sites in US and 1 site in Canada). The study initiated
on April 15, 2013 and completed on November 17, 2018.

In the 8/8 matched unrelated donor cohort, all 146 enrolled subjects were randomized. In the 7/8
mismatched unrelated donor cohort, of the 46 subjects enrolled, 44 were treated with study medication
and transplanted; 43 subjects were treated with abatacept and 1 subject was randomized to the placebo
group prior to Study Protocol Amendment 04.

III. RESULTS (by site)

1. Amelia Langston, M.D./Site 001
Emory University - Winship Cancer Institute
1365 Clifton Rd NE, Suite B3101
Atlanta, GA 30322

Inspection dates: September 7 to 21, 2021

For this study, 46 subjects were consented and screened, 41 subjects were enrolled (ten
subject in the 7/8 MMUD cohort, and 31 subjects in the 8/8 MUD cohort). There were 40
study participants were randomized into the study. Of the randomized subjects, 18 died, 14
completed the treatment phase of the study, one withdrew consent, and 8 are being seen in
follow-up. The study is ongoing but closed to enrollment.
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Study files assessed included a review of the Institutional Review Board (IRB) approvals and
informed consent documentation, delegation log, screening and enrollment log, monitoring
log and monitoring reports, case report forms, and test article control records. The site audit
also involved an evaluation of subject source records medical history, progress notes,
laboratory results, ancillary procedures, blood sample records, adverse event and serious
adverse event documentation, and subject-specific protocol deviation records.

The Center for International Blood and Marrow Transplant Research, located in Minneapolis,
MN conducted monitoring of Dr. Langston’s site for the duration of the study. Monitors met
with study staff at Dr. Langton’s clinical site both in person and remotely at the first interim
monitoring visit. Following the initial monitoring visit, monitors conducted visits 2-3 times
per year. Monitor’s reviews included, but were not limited to: protocol required procedures,
informed consent, pharmacy records, and adverse events. Audit of these monitoring reports
by FDA noted that the clinical site addressed all monitors’ observations and reported all
deviations to the IRB and sponsor-investigator as required.

Source records were reviewed for 9 of 41 enrolled subjects. The reviewed source records
included medical history, eligibility criteria, randomization, protocol-required procedures,
adverse events, serious adverse events, and primary endpoints. No discrepancies were noted.

Source records for the enrolled study patients were examined and verifiable for graft versus
host disease free survival efficacy data against the data line listings. No under-reporting of
adverse events was found.

There were no objectionable conditions noted and no Form FDA-483, Inspectional
Observations, issued.

2. Aleksandra Petrovic, M.D./Site 004
Seattle Children’s Hospital
1900 Ninth Ave
Seattle, WA 98101

Inspection dates: September 1 to 8, 2021

A total of 120 subjects were screened and consented, and 71 study subjects were enrolled (11
of the 7/8 MMUD cohort and 60 of the 8/8 MUD cohort). Of the randomized, all subjects
completed the treatment phase of the study.

The following regulatory documents were assessed: IRB approval letters and
correspondence, monitoring reports, informed consent forms, subject medical records,
financial disclosure reports, case report forms, subject questionnaires and diaries, dosing
records, scans, independent reviewer imaging, site signature and responsibility logs, and site
training documentation. The selected subjects’ records were audited for eligibility, treatment
assignment and disposition, protocol adherence. adverse event reporting, efficacy data, and
concomitant medications.
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For Study IM101311, the Center for International Blood and Marrow Transplant Research,
located in Minneapolis, MN conducted monitoring of Dr. Petrovic’s study site for the
duration of the study. Additional monitoring was also performed by the Fred Hutchinson
University of Washington Consortium, Clinical Research Support.

A 100% review of the informed consent document forms was conducted. A total of 15
subject record files were assessed for the 8/8 matched unrelated donor (MUD), and five
subject records were reviewed for the 7/8 mismatched unrelated donor (MMUD) cohorts.

Source records evaluated, as described, for the enrolled study patients were examined and
verifiable, for primary endpoint data against the data line listings. No discrepancies were
noted. There was no evidence of under-reporting of adverse events or protocol deviations.

There were no objectionable conditions noted and no Form FDA-483, Inspectional
Observations, issued.

3. Leslie Kean, M.D., Ph.D., Sponsor-Investigator
Boston Children’s Hospital
1 Blackfan Circle, Karp-8
Boston, MA 02115

Inspection dates: September 20 to 27, 2021

The inspection assessed the application sponsor-investigator research’s responsibilities for
the Study IM101311, a Phase 2 randomized clinical trial on behalf of the marketing
applicant, Bristol-Myers Squibb Company.

The inspection included review of the trial master files, standard operating procedures,

site monitoring, handling of adverse events, data collection, and how the sponsor brought
non-compliant sites into compliance. Information was also obtained concerning procedures
for selection of clinical investigators, monitoring procedures and frequency, and other
monitoring-related activities.

Records for the following eight clinical study sites were evaluated: Site 001 (Amelia
Langston, M.D.); Site 002 (Muna Qayed, M.D.); Site 003 (Nosha Farhadfar, M.D.); Site 004
(Aleksandra Petrovic, M.D.); Site 005 (Michael Grimley, M.D.); Site 006 (Sung Won Choi,
M.D.); Site 009 (David A. Jacobsohn, M.D.), and Site 011 (Christine Duncan, M.D.).

The FDA audit found that these sites were monitored throughout the studies, and clinical
investigators carried out their responsibilities according to the FDA regulatory requirements.
No evidence of under-reporting of adverse events to the Agency was found.

In general, the monitoring and oversight of Study IM101311 by Dr. Kean who conducted an
investigator-sponsored research appeared adequate.

Based on the inspectional results, there were no objectionable conditions noted, and no Form
FDA-483, Inspectional Observations, was issued.
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LABEL AND LABELING REVIEW

Division of Medication Error Prevention and Analysis 2 (DMEPA 2)

Office of Medication Error Prevention and Risk Management (OMEPRM)

Office of Surveillance and Epidemiology (OSE)

Center for Drug Evaluation and Research (CDER)

*** This document contains proprietary information that cannot be released to the public***

Date of This Review:
Requesting Office or Division:
Application Type and Number:

Product Name, Dosage Form,
and Strength:

Product Type:

Rx or OTC:
Applicant/Sponsor Name:
FDA Received Date:

OSE RCM #:

DMEPA 2 Safety Evaluator:
DMEPA 2 Team Leader:

September 2, 2021
Division of Hematologic Malignancies 1 (DHM 1)
BLA 125118/S-240

Orencia (abatacept) For injection, 250 mg/vial

Orencia (abatacept) Injection, 125 mg/mL, 87.5 mg/0.7 mL,
and 50 mg/0.4 mL

Orencia Clickject (abatacept) Injection, 125 mg/mL
Single Ingredient Product

Prescription (Rx)

Bristol-Myers Squibb Company (BMS)

June 23, 2021

2021-1439

Nicole Iverson, PharmD, BCPS

Hina Mehta, PharmD
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1 REASON FOR REVIEW

Bristol-Myers Squibb Company (BMS) submitted a supplemental BLA 125118/S-240 for

Orencia (abatacept) For injection to update the Prescribing Information (PI) to support the

addition of a new indication for Orencia for the N
) @)

®®@ e reviewed the proposed

Orencia PI, Patient Information, and Instructions for Use (IFU) for areas of vulnerability that
may lead to medication errors.

1.1 REGULATORY HISTORY

Orencia is a selective T cell inhibitor costimulation modulator that was approved on December
23, 2005.

Orencia is indicated for the treatment of adult rheumatoid arthritis (RA), polyarticular juvenile
idiopathic arthritis (pJIA), and adult psoriatic arthritis (PsA).

It is available as 250 mg lyophilized powder in a single-dose vial, 50 mg/0.4 mL, 87.5 mg/0.7 mL,
125 mg/mL single-dose prefilled syringe, and 125 mg/mL single-dose prefilled Clicklect
autoinjector.

2 MATERIALS REVIEWED

We considered the materials listed in Table 1 for this review. The Appendices provide the
methods and results for each material reviewed.

Table 1. Materials Considered for this Review

Material Reviewed Appendix Section
(for Methods and Results)

Product Information/Prescribing Information A

Previous DMEPA Reviews B

Human Factors Study C-N/A

ISMP Newsletters* D-N/A

FDA Adverse Event Reporting System (FAERS)* E—-N/A

Other F-N/A

Labels and Labeling G

N/A=not applicable for this review
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Table 1. Materials Considered for this Review

Material Reviewed Appendix Section
(for Methods and Results)

*We do not typically search FAERS or ISMP Newsletters for our label and labeling reviews
unless we are aware of medication errors through our routine postmarket safety surveillance

3 OVERALL ASSESSMENT OF THE MATERIALS REVIEWED
BMS proposed changes to the P, to support the addition for a new indication for Orencia for

® @

O@ \no

performed a risk assessment of the proposed PI, Patient Information, and IFU to determine if
they are acceptable from a medication error perspective. We find the IFU acceptable from a
medication error perspective. We identified areas of concern in the Pl and Patient Information
that should be revised to improve the clarity of the information presented. Specifically, we

note that the Pl is missing ®@

, contains large doses without commas,
and symbols. We note the Patient Information contains abbreviations, which may confuse the
user and inadvertently lead to medication errors. We provide recommendations for the Division

in Section 4.1 to address these deficiencies.

4 CONCLUSION & RECOMMENDATIONS

We find the IFU acceptable from a medication error perspective. We identified

areas in the proposed Pl and Patient Information that can be improved to increase readability
and prominence of important information and promote the safe use of the product. We
provide recommendations in Section 4.1 for the Pl and Patient Information.

4.1 RECOMMENDATIONS FOR DIVISION OF HEMATOLOGIC MALIGNANCIES 1 (DHM 1)
A. Highlights of Prescribing Information

1. Dosage and Administration Section

a. Consider replacing the symbols “<” and “>” with their intended meanings
to prevent misinterpretation and confusion.

b. The dose of 1000 mg is presented as a large dose and appears without
comma to improve readability. Numbers greater than or equal to 1,000
should contain a comma to prevent the reader from misinterpreting
thousands “1000” as hundreds “100” or ten-thousands “10000”. We
recommend revising the dose to include a comma, for example, to read
as 1,000 instead of 1000.

. ’ b) (4
c. We recommend revising the statement, R

(b) (4)
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(b) (4)

®® 25 “Administer at a 10

mg/kg dose (maximum dose 1,000 mg) as a 60-minute intravenous
infusion on the day before transplantation, followed by a dose on Day 5,
14, and 28 after transplant.”

B. Prescribing Information
1. Dosage and Administration Section

a. Section 2.1 Dosage in Adult Rheumatoid Arthritis and Section 2.4 Dosage
in Prophylaxis for Acute Graft versus Host Disease
i. The dose of 1000 mg is presented as a large dose and appears

without comma to improve readability. Numbers greater than or
equal to 1,000 should contain a comma to prevent the reader
from misinterpreting thousands “1000” as hundreds “100” or ten-
thousands “10000”. We recommend revising the dose to include
a comma, for example, to read as 1,000 instead of 1000. In
addition, we recommend making this revision throughout the
entire label.

C. Patient Information

1. How should | use Orencia
a. Ascurrently presented, the Patient Information contains the
abbreviation, “IV”. Error prone abbreviations may lead to
misinterpretation and medication error. We recommend replacing the
abbreviations “IV” with the intended meaning.
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APPENDICES: METHODS & RESULTS FOR EACH MATERIALS REVIEWED
APPENDIX A. PRODUCT INFORMATION/PRESCRIBING INFORMATION

Table 2 presents relevant product information for Orencia received on June 23, 2021from
Bristol-Myers Squibb Company (BMS).

Table 2. Relevant Product Information for Orencia

Initial Approval Date

December 23, 2005

Proper Name

abatacept

Indication

Adult Rheumatoid Arthritis (RA), Polyarticular Juvenile Idiopathic
Arthritis (JIA), Adult Psoriatic Arthritis (PsA), and prophylaxis for
Acute Graft versus Host Disease (aGVHD) (proposed)

Route of Administration

Intravenous, Subcutaneous

Dosage Form

For injection and Injection

Strength

250 mg/vial, 125 mg/mL, 87.5 mg/0.7 mL, and 50 mg/0.4 mL

Dose and Frequency

e Adult RA{Subcutaneous administration}:125 mg once
weekly

e Adult RA {Intravenous administration} and Adult PsA

Body Weight of Dose Number of
Patient Vials
Less than 60 kg 500 2
mg
60 to 100 kg 750 3
mg
More than 100 1000 4
kg mg

e pllIA {Intravenous administration}: Patients less than 75
kg= 10 mg/kg at weeks @ 2, 4, then every 4 weeks
thereafter

Patients 75 kg or more- Follow adult intravenous dosing
regimen, not to exceed a max dose of 1000 mg
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e Subcutaneous Administration for Juvenile Idiopathic
Arthritis in Patients 2 Years of age or older

B .
ody V?’elg-ht of Dose (once
Pediatric weekly)
Patient y
10 to less than
25 kg 50 mg
25 to less than
50 kg 87.5 mg
50 kg or more 125 mg

e Subcutaneous Administration for Adult PsA: 125 mg
should be administered by subcutaneous injection once
weekly without the need for an intravenous loading dose

e aGVHD (proposed): 10 mg/kg dose (maximum dose of
1000 mg) administered on the day before transplantation
(Day -1), followed by a dose on Day 5, 14, and 28 after
transplant.

How Supplied e For Injection: 250 mg lyophilized powder in a single-dose vial
for reconstitution and dilution prior to intravenous infusion

¢ Injection: 50 mg/ 0.4 mL, 87.5 mg/0.7 mL, 125 mg/mL
solution in a single-dose prefilled syringe for subcutaneous
use

e Injection: 125 mg/mL solution in a single-dose prefilled
Clicklect autoinjector for subcutaneous use

Storage Refrigerated at 2°C to 8°C (36°F to 46°F)
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APPENDIX B. PREVIOUS DMEPA REVIEWS

On August 26, 2021, we searched for previous DMEPA reviews relevant to this current review
using the terms, Orencia. Our search identified eight previous label and labeling
reviews?bcdefeh and we considered our previous recommendations to see if they are
applicable for this current review.

a Siahpoushan, M. Label and Labeling Review for Orencia (abatacept) injection BLA 125118/s-122. Silver
Spring,(MD): FDA, CDER, OSE, DMEPA (US); 2011JUN1. RCM No.: 2010-2240.

b Owens, L. Label and Labeling Review for Orencia (abatacept) injection BLA 125118/s-143. Silver Spring, (MD):FDA,
CDER, OSE, DMEPA (US); 2012FEB28. RCM No.: 2011-4647.

¢McMillan, T. Label Labeling and Packaging Review for Orencia (abatacept) injection BLA 125118/s-171. Silver
Spring, (MD): FDA, CDER, OSE, DMEPA (US); 2013NOV25. RCM No.: 2013-756.

4 McMillan, T. Human Factor Protocol Review for Orencia (abatacept) injection BLA 125118 and IND 09391.
Silver Spring, (MD): FDA, CDER, OSE, DMEPA (US); 2014SEP17. RCM No.: 2014-1634.

¢ Mehta, H. Label and Labeling and Human Factors Review for Orencia (abatacept) injection BLA 125118/S-200.
Silver Spring, (MD): FDA, CDER, OSE, DMEPA (US); 2016JAN12. RCM No.: 2015-2290 and 2015-2154.

fMcMillan, T. Label, Labeling and Human Factors Results Review for Orencia (abatacept) injection BLA 125118/S-
211. Silver Spring, (MD): FDA, CDER, OSE, DMEPA (US); 2017MAR14. RCM No.: 2016-2592 and 2017-20.

& McMillan, T. Label and Labeling Review for Orencia (abatacept) injection BLA 125118/S-209. Silver Spring, (MD):
FDA, CDER, OSE, DMEPA (US); 2017MAY03. RCM No.: 2016-2199.

h McMillan, T. Label and Labeling Review for Orencia (abatacept) injection BLA 125118/S-235. Silver Spring, (MD):
FDA, CDER, OSE, DMEPA (US); 2020SEP30. RCM No.: 2020-1616.
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APPENDIX G. LABELS AND LABELING
G.1 List of Labels and Labeling Reviewed

Using the principles of human factors and Failure Mode and Effects Analysis,’ along with
postmarket medication error data, we reviewed the following Orencia labels and labeling
submitted by Bristol-Myers Squibb Company (BMS).

e Prescribing Information, Patient Information, and Instructions for Use (Images not
shown) received on June 23, 2021, available from
\\CDSESUB1\evsprod\bla125118\0507\m1\us\pas-gvhd-abata-ann.pdf

PInstitute for Healthcare Improvement (IHI). Failure Modes and Effects Analysis. Boston. IHI:2004.
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