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DESCRIPTION
Vivotif (Typhoid Vaccine Live Oral Ty21a) is a live attenuated vaccine for oral
administration only. The vaccine contains the attenuated strain Salmonella typhi Ty21a
(1, 2).
Vivotif is manufactured by Emergent Travel Health Inc., USA. The vaccine strain is grown
in fermenters under controlled conditions in medium containing a digest of yeast
extract, an acid digest of casein, dextrose and galactose. The bacteria are collected by
centrifugation, mixed with a stabilizer containing sucrose, ascorbic acid and amino acids,
and lyophilized. The lyophilized bacteria are mixed with lactose and magnesium stearate
and filled into gelatin capsules which are coated with an organic solution to render them
resistant to dissolution in stomach acid. The enteric-coated, salmon/white capsules are
then packaged in 4-capsule blisters for distribution. The contents of each enteric-coated
capsule are shown in Table 1.

Table 1: Contents of one enteric-coated capsule of Vivotif (Typhoid Vaccine Live Oral
Ty21a)
Viable S. typhi Ty21a 2.0–10.0x10  colony-forming units*
Non-viable S. typhi Ty21a 5‑50x10  bacterial cells
Sucrose 3.3 – 34.2 mg
Ascorbic acid 0.2 – 2.4 mg
Amino acid mixture 0.3 – 3.0 mg
Lactose up to 180 - 200 mg
Magnesium stearate 3.6–4.0 mg
*Vaccine potency (viable cell counts per capsule) is determined by inoculation of agar
plates with appropriate dilutions of the vaccine suspended in physiological saline.

CLINICAL PHARMACOLOGY
Salmonella typhi is the etiological agent of typhoid fever, an acute, febrile enteric disease.
Typhoid fever continues to be an important disease in many parts of the world.
Travelers entering infected areas are at risk of contracting typhoid fever following the
ingestion of contaminated food or water. Typhoid fever is considered to be endemic in
most areas of Central and South America, the African continent, the Near East and the
Middle East, Southeast Asia and the Indian subcontinent (3). There are approximately
500 cases of typhoid fever per year diagnosed in the United States (4). In 62% of these
patients (data from 1975–1984) the disease was acquired outside of the United States
while in 38% of the patients the disease was acquired within the United States (5). Of
340 cases acquired in the United States between 1977 and 1979, 23% of the cases
were associated with typhoid carriers, 24% were due to food outbreaks, 23% were
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associated with the ingestion of contaminated food or water, 6% due to household
contact with an infected person and 4% following exposure to S. typhi in a laboratory
setting (6).
The majority of typhoid cases respond favorably to antibiotic therapy. However, the
emergence of multi-drug resistant strains has greatly complicated therapy and cases of
typhoid fever that are treated with ineffective drugs can be fatal (7). Approximately 2–
4% of acute typhoid cases result in the development of a chronic carrier state (8). These
non-symptomatic carriers are the natural reservoir for S. typhi and can serve to
maintain the disease in its endemic state or to directly infect individuals (3).
Virulent strains of S. typhi upon ingestion are able to pass through the stomach acid
barrier, colonize the intestinal tract, penetrate the lumen and enter the lymphatic system
and blood stream, thereby causing disease. One possible mechanism by which disease
may be prevented is by evoking a local immune response in the intestinal tract. Such
local immunity may be induced by oral ingestion of a live attenuated strain of S. typhi
undergoing an aborted infection. The ability of S. typhi to cause disease and to induce a
protective immune response is dependent upon the bacteria possessing a complete
lipopolysaccharide (1). The S. typhi Ty21a vaccine strain, by virtue of a reduction in
enzymes essential for lipopolysaccharide biosynthesis, is restricted in its ability to
produce complete lipopolysaccharide (1,2). However, a sufficient quantity of complete
lipopolysaccharide is synthesized to evoke a protective immune response. Despite low
levels of lipopolysaccharide synthesis, the cells lyse before regaining a virulent
phenotype due to the intracellular build-up of intermediates during lipopolysaccharide
synthesis (1,2).
Results from clinical studies indicate that adults and children greater than 6 years of age
may be protected against typhoid fever following the oral ingestion of 4 doses of Vivotif
(Typhoid Vaccine Live Oral Ty21a). The efficacy of the S. typhi Ty21a strain has been
evaluated in a series of randomized, double-blind, controlled field trials. Suspected
typhoid cases, detected by passive surveillance, were confirmed bacteriologically either
by blood or bone marrow culture. The first trial was performed in Alexandria, Egypt with
a study population of 32,388 children aged 6 to 7 years. 3 doses of vaccine, in the form
of a freshly reconstituted suspension administered after ingestion of 1 g of bicarbonate,
were given on alternate days. Immunization resulted in a 95% decrease [95% confidence
interval (CI) = 77%–99%] in the incidence of typhoid fever over a 3-year period of
surveillance (9). A series of field trials were subsequently performed in Santiago, Chile to
evaluate efficacy when the vaccine strain was administered in the form of an acid-
resistant enteric-coated capsule. The initial trial involved 82,543 school-aged children,
and compared 1 or 2 doses of vaccine given one week apart. After 24 months of
surveillance vaccine efficacy was 29% (95% CI = 4%–47%) for the single dose schedule
and 59% (95% CI = 41%– 71%) for the 2-dose schedule (10). A further field trial was
performed in Santiago, Chile involving 109,594 school-aged children (11). 3 doses of
enteric-coated capsules were administered either on alternate days (short immunization
schedule) or 21 days apart (long immunization schedule). Following 36 months of
surveillance vaccination resulted in a 67% (95% CI = 47%–79%) decrease in the
incidence of typhoid fever in the short immunization schedule group and a 49%
reduction (95% CI = 24%–66%) in the long immunization schedule group. After 48
months of surveillance the short immunization schedule resulted in a 69% (95% CI =
55%–80%) decrease in typhoid fever (12). An undiminished level of protection was
observed during the fifth year of surveillance. A field trial was next conducted in



Santiago, Chile to determine the relative efficacy of 2, 3 and 4 doses of enteric-coated
vaccine administered on alternate days to school-aged children. Relative vaccine efficacy
as determined by comparison of disease incidence within the 3 vaccinated groups was
highest for the 4 dose regimen (13). The incidence of typhoid fever per 105 study
subjects was 160.5 (95% CI = 130–191) for the 3 dose regimen versus 95.8 (95% CI =
71–121) for the 4 dose regimen (p<0.004). An additional field trial to determine vaccine
efficacy was conducted in Plaju, Indonesia involving 20,543 individuals approximately 3
to 44 years of age (14). Due to logistical considerations 3 doses of enteric-coated
capsules were administered at weekly intervals, a schedule known to provide suboptimal
protection (11). After 30 months of surveillance vaccine efficacy for all age groups was
42% (95% CI = 23%–57%). Vaccine organisms can be shed transiently in the stool of
vaccine recipients (16). However, secondary transmission of vaccine organisms has not
been documented. Ty21a has not been isolated from blood cultures following
immunization. At present, the precise mechanism(s) by which Vivotif confers protection
against typhoid fever is unknown. However, it is known that immunization of adult
subjects can elicit a humoral anti-S. typhi LPS antibody response. Taking advantage of
this fact, the seroconversion rate (defined as a ≥0.15 increase in optical density units
over baseline determined in an ELISA) was compared in an open study between adults
living in an endemic area (Chile) and non-endemic areas (United States and Switzerland)
after the ingestion of 3 doses of vaccine. Comparable seroconversion rates were seen
between these groups (15). S. typhi Ty21a cultured in medium not containing BHI
induced an anti-S. typhi LPS antibody response comparable to that obtained with vaccine
organisms cultured in medium containing BHI (15). Challenge studies in North American
volunteers have shown that the Ty21a strain is capable of providing significant
protection to an experimental challenge of S. typhi (16). Because of the very low
incidence of typhoid fever in United States citizens, efficacy studies are not currently
feasible in this population. However, the above observations support the expectation
that Vivotif will provide protection to recipients from non-typhoid endemic areas such as
the United States.

INDICATIONS AND USAGE
Vivotif (Typhoid Vaccine Live Oral Ty21a) is indicated for immunization of adults and
children greater than 6 years of age against disease caused by Salmonella typhi. Routine
typhoid vaccination is not recommended in the United States of America. Selective
immunization against typhoid fever is recommended for the following groups: 1)
travelers to areas in which there is a recognized risk of exposure to S. typhi, 2) persons
with intimate exposure (e.g. household contact) to a S. typhi carrier, and 3) microbiology
laboratorians who work frequently with S. typhi (7). There is no evidence to support the
use of typhoid vaccine to control common source outbreaks, disease following natural
disasters or in persons attending rural summer camps.
Not all recipients of Vivotif will be fully protected against typhoid fever. Vaccinated
individuals should continue to take personal precautions against exposure to typhoid
organisms. The vaccine will not afford protection against species of Salmonella other
than Salmonella typhi or other bacteria that cause enteric disease. The vaccine is not
suitable for treatment of acute infections with S. typhi.

CONTRAINDICATIONS



Hypersensitivity to any component of the vaccine or the enteric-coated capsule. The
vaccine should not be administered to persons during an acute febrile illness. Safety of
the vaccine has not been demonstrated in persons deficient in their ability to mount a
humoral or cell-mediated immune response, due to either a congenital or acquired
immunodeficient state including treatment with immunosuppressive or antimitotic drugs.
The vaccine should not be administered to these persons regardless of benefits.

WARNINGS
Vivotif (Typhoid Vaccine Live Oral Ty21a) is not to be taken during an acute
gastrointestinal illness. The vaccine should not be administered to individuals receiving
sulfonamides and antibiotics since these agents may be active against the vaccine strain
and prevent a sufficient degree of multiplication to occur in order to induce a protective
immune response. Postpone taking the vaccine if persistent diarrhea or vomiting is
occurring. Unless a complete immunization schedule is followed, an optimum immune
response may not be achieved. Not all recipients of Vivotif will be fully protected against
typhoid fever. Vaccinated individuals should continue to take personal precautions
against exposure to typhoid organisms, i.e. travelers should take all necessary
precautions to avoid contact or ingestion of potentially contaminated food or water.

Drug Interactions
Several anti-malaria drugs, such as mefloquine, chloroquine and proguanil (not approved
for use in US) possess anti-bacterial activity which may interfere with the
immunogenicity of Vivotif (17,18). To determine the effect of these anti-malaria drugs on
the humoral IgG or IgA anti-S. typhi immune response, healthy adult subjects were given
mefloquine (250 mg at weekly intervals; N = 30) chloroquine (500 mg at weekly
intervals; N = 30) or proguanil (200 mg daily; N = 30) together with the S. typhi Ty21a
vaccine strain (19). Concomitant treatment with mefloquine or chloroquine did not result
in a significant reduction in the serum anti-S. typhi immune response compared to
subjects receiving vaccine strain only (N = 45). The simultaneous administration of
proguanil did effect a significant decrease in the immune response rate. These findings
indicate that mefloquine and chloroquine can be administered together with Vivotif.
Proguanil should be administered only if 10 days or more have elapsed since the final
dose of Vivotif was ingested. The concomitant administration of oral polio vaccine or
yellow fever vaccine does not suppress the immune response elicited by the Ty21a
vaccine strain (19). There are no data regarding simultaneous administration of other
parenteral vaccines or immunoglobulins with Vivotif.

PRECAUTIONS

General
The health care provider should take all necessary precautions to ensure the safe and
effective use of the vaccine. Patients should be questioned about previous reactions to
this or similar products. The previous immunization history of the patient and current
antibiotic usage should be obtained by the health care provider.

Information for Patients



It is essential that all 4 doses of vaccine be taken at the prescribed alternate day interval
to obtain a maximal protective immune response. Vaccine potency is dependent upon
storage under refrigeration [between 2 °C and 8 °C (35.6 °F – 46.4 °F)]. The vaccine
should be stored under refrigeration at all times. It is essential to replace unused vaccine
in the refrigerator between doses. The vaccine capsule should be swallowed
approximately 1 hour before a meal with a cold or luke-warm [temperature not to
exceed body temperature, e.g., 37 °C (98.6 °F)] drink. Care should be taken not to
chew the vaccine capsule. The vaccine capsule should be swallowed as soon after
placing in the mouth as possible.
Not all recipients of Vivotif (Typhoid Vaccine Live Oral Ty21a) will be fully protected
against typhoid fever. Travelers should take all necessary precautions to avoid contact
or ingestion of potentially contaminated food or water. Several anti-malaria drugs, such
as mefloquine, chloroquine and proguanil (not approved for use in US) possess
antibacterial activity which may interfere with the immunogenicity of Vivotif. Clinical
results (see Warnings – Drug- Interactions) indicate that mefloquine and chloroquine can
be administered together with Vivotif. Proguanil should be administered only if 10 days
or more have elapsed since the final dose of Vivotif was ingested. Any serious adverse
reactions related to the administration of the vaccine should be reported to your health
care provider. You may also report an adverse reaction directly to the Vaccine Adverse
Event Reporting System (1–800–822–7967) (20). Your health care provider should
inform you of the benefits and risks of the vaccine, the importance of taking all 4
capsules in the correct schedule, and the importance of proper storage temperature of
the capsules.

Carcinogenesis, Mutagenesis, Impairment of Fertility
Long-term studies in animals with Vivotif have not been performed to evaluate
carcinogenic potential, mutagenic potential or impairment of fertility.

Pregnancy
Category C
Animal reproduction studies have not been conducted with Vivotif. It is not known
whether Vivotif can cause fetal harm when administered to pregnant women or can
affect reproduction capacity. Vivotif should be given to a pregnant woman only if clearly
needed.

Nursing Mothers
There is no data to warrant the use of this product in nursing mothers. It is not known if
Vivotif is excreted in human milk.

Pediatric Use
The safety and efficacy of Vivotif has not been established in children under 6 years of
age. This product is not indicated for use in children under 6 years of age.

ADVERSE REACTIONS
More than 1.4 million doses of Ty21a have been administered in controlled clinical trials



and more than 150 million doses of Vivotif (Typhoid Vaccine Live Oral Ty21a) have been
marketed world-wide. Active surveillance for adverse reactions of enteric-coated
capsules was performed in a pilot study (21) and in a subgroup of a large field trial (14)
involving a total of 483 individuals receiving 3 vaccine doses. The overall symptom rates
from both studies when vaccinated with capsules were combined and shown to be:
abdominal pain (6.4%), nausea (5.8%), headache (4.8%), fever (3.3%), diarrhea (2.9%),
vomiting (1.5%) and skin rash (1.0%). Only the incidence of nausea occurred at a
statistically higher frequency in the vaccinated group as compared to the placebo group
(14). Administration of vaccine doses more than 5- fold higher than the currently
recommended dose caused only mild reactions in an open study involving 155 healthy
adult males (16).
Post-marketing surveillance has revealed that adverse reactions are infrequent and mild
(17). Adverse reactions reported to the manufacturer during 1991–1995, during which
time over 60 million doses (capsules) were administered, included: diarrhea (N = 45),
abdominal pain (N = 42), nausea (N = 35), fever (N = 34), headache (N = 26), skin rash
(N = 26), vomiting (N = 18), or urticaria in the trunk and/or extremities (N = 13). One
isolated, non-fatal anaphylactic shock considered to be an allergic reaction to the vaccine
was reported.
To report SUSPECTED ADVERSE REACTIONS, contact Emergent Travel Health Inc. at 1-
800-533-5899, medicalinformation@ebsi.com; or contact the Vaccine Adverse Event
Reporting System (VAERS) at 1-800-822-7967 or www.vaers.hhs.gov.

DOSAGE AND ADMINISTRATION
One capsule is to be swallowed approximately 1 hour before a meal with a cold or luke-
warm [temperature not to exceed body temperature, e.g., 37 °C (98.6 °F)] drink on
alternate days, e.g., days 1, 3, 5 and 7. Immunization (ingestion of all 4 doses of Vivotif
(Typhoid Vaccine Live Oral Ty21a) should be completed at least 1 week prior to potential
exposure to S. typhi.
The blister containing the vaccine capsules should be inspected to ensure that the foil
seal and capsules are intact. The vaccine capsule should not be chewed and should be
swallowed as soon after placing in the mouth as possible. A complete immunization
schedule is the ingestion of 4 vaccine capsules as described above.
Re-immunization

The optimum booster schedule for Vivotif has not been determined. Efficacy has been
shown to persist for at least 5 years. Further, there is no experience with Vivotif as a
booster in persons previously immunized with parenteral typhoid vaccine. It is
recommended that a re-immunization dose consisting of 4 vaccine capsules taken on
alternate days be given every 5 years under conditions of repeated or continued
exposure to typhoid fever (7).

HOW SUPPLIED
Product: 50090-2292

Storage



Vivotif (Typhoid Vaccine Live Oral Ty21a) is not stable when exposed to ambient
temperatures. Vivotif should therefore be shipped and stored between 2 °C and 8 °C
(35.6 °F–46.4 °F). Each package of vaccine shows an expiration date. This expiration
date is valid only if the product has been maintained at 2 °C–8 °C (35.6 °F–46.4 °F).
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VIVOTIF  
salmonella typhi ty21a capsule, coated

Product Information
Product Type VACCINE Item Code (Source) NDC:50090-2292(NDC:69401-000)

Route of Administration ORAL

Active Ingredient/Active Moiety
Ingredient Name Basis of Strength Strength

SALMONELLA TYPHI TY21A LIVE ANTIGEN (UNII: 0MZI008M96)
(SALMONELLA TYPHI TY21A LIVE ANTIGEN - UNII:0MZI008M96)

SALMONELLA TYPHI
TY21A LIVE ANTIGEN 6000000000 [CFU]

Inactive Ingredients
Ingredient Name Strength

ASCORBIC ACID (UNII: PQ6CK8PD0R)  
LACTOSE, UNSPECIFIED FORM (UNII: J2B2A4N98G)  
SUCROSE (UNII: C151H8M554)  
AMINO ACIDS (UNII: 0O72R8RF8A)  
MAGNESIUM STEARATE (UNII: 70097M6I30)  

Product Characteristics
Color PINK (salmon/white) Score no score
Shape OVAL Size 16mm
Flavor Imprint Code
Contains     

Packaging
# Item Code Package Description Marketing Start

Date
Marketing End

Date
NDC:50090-



A-S Medication Solutions

1 NDC:50090-
2292-0 4 in 1 CARTON

1 NDC:50090-
2292-9

1 in 1 BLISTER PACK; Type 0: Not a Combination
Product
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Application Number or Monograph
Citation
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Date

BLA BLA103123 03/16/1992

Labeler - A-S Medication Solutions (830016429)
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