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SUMMARY FOR BASIS OF APPROVAL

Reference No. 85-053 Drug Licensed Name: Hepatitis B Vaccine
(Recombinant)
Mfr: Merck Sharp & Dohme (MSD) Drug Trade Name: RECOMBIVAX HB®

Hepatitis B Vaccine (Recombinant), RECOMBIVAX HB, is a non-infectious subunit
viral vaccine derived from synthetic hepatitis B surface antigen (HBsAg)

produced in yeast cells. A plasmid containing a portion of hepatitis B virus
gene coding for HBsAg is cloned into yeast, and the vaccine for hepatitis B is
produced from cultures of this recombinant yeast strain. ‘

I.

II.

RECOMBIVAX HB is indicated for immunization against infection caused by
all known subtypes of hepatitis B virus (HBV). The vaccine has been
shown to be effective in inducing an immune response (anti-HBs) in
initially seronegative adults and children. It has been shown to be
effective in preventing chronic hepatitis B infection among infants of
carrier mothers when used in conjunction with one dose of hepatitis B
immune globulin.

RECOMBIVAX HB will not prevent hepatitis caused by other agents such as
hepatitis A virus, non-A, non-B hepatitis viruses or other viruses known
to infect the liver.

Vaccination is recommended for those persons who are or will be at
increased risk of infection with all known subtypes of hepatitis B virus,
including persons employed in a variety of health care occupations,
patients requiring frequent and/or large volume blood transfusions or
clotting factor concentrates, residents and staff of institutions for the
mentally handicapped, intimate contacts of persons with persistent
hepatitis B antigenemia, infants born to HBsAg positive mothers, persons
at increased risk due to their sexual practices, and users of illicit
injectable drugs. Additional studies are in progress in dialysis
patients.

Studies are ongoing to determine the need and timing for revaccination.
DOSAGE AND ADMINISTRATION:

RECOMBIVAX HB consists of hepatitis B surface antigen which is produced
in yeast cells. The isolated and purified antigen is adsorbed onto

aluminum hydroxide as an adjuvant, and thimerosal is added as a
preservative. A 1.0 ml dose of the adult formulation of the vaccine









The product will have an expiration dating of twenty-four months at
2-89C. The package insert recommends storage at 2-8°C. which is
supported by the stability studies. Merck has committed to conduct
ongoing stability studies.

VALIDATION

The major equipment used in the manufacture and filling of the
vaccine has been validated at the Merck & Co., Inc., West Point, PA,
facilities. 1In addition, appropriate specifications have been
established for monitoring environmental conditions for critiecal-
work areas in this facility by the Environmental Control Department,
MSD. Validation analyses for product potency and purity are
performed at MSD. The test methods were found to be suitable for
control and regulatory purposes.

LABELING

The labeling, including the package insert, has been reviewed for
compliance with 21 CFR 610.60, 610.61, 610.62, 201.56 and 201.57 and
found satisfactory. The container label includes a warning
statement indicating "Do Not Inject Intravenously”, a caution
statement that federal law prohibits dispensing without
prescription, a statement to "Shake Well Before Using”, a statement
to store at 2-8°C. (35.6 - 46.4°F) and a warning statement "Do

Not Freeze.” A statement to see the accompanying circular for
dosage instructions is also included.

The package insert (copy attached) contains appropriate statements
concerning product description, clinical pharmacology, indications
and use, contraindications, warnings, precautions, adverse
reactions, how supplied, dosage and administration and information
on the storage of the vaccine.

ESTABLISHMENT INSPECTION

A pre-license inspection of the MSD biological production facilities
in West Point, PA, was conducted May 12-14, 1986. No

objectionable practices or exceptions to the regulations were
observed.

ENVIRONMENTAL IMPACT ANALYSIS REPORT

An environmental assessment for the manufacture and use of
RECOMBIVAX HB was completed to address the environmental impact
considerations of 21 CFR, Part 25. The information provided for
this environmental assessment supports the finding of no significant
environmental impact. (Exhibit 2)







These serological studies show that although the antibodies induced by
yeast-derived and plasma-derived antigen are comparable, 1) yeast-derived
antigen is slightly less capable of adsorbing antibody induced by
plasma—-derived antigen, 2) the antibody induced by yeast-derived antigen
is somewhat less reactive in a cross inhibition assay with a protective
monoclonal antibody and 3) the antibodies induced by yeast-derived
antigen show greater variability in their avidity constants.

MEDICAL:
A. GENERAL INFORMATION

Hepatitis B virus is one of several viruses (hepatitis A, hepatitis
B and several non-A, non-B hepatitis) causing a systemic infection
with pathologic changes in the liver. It is a major cause of acute
and chronic hepatitis and cirrhosis and has been implicated in the
etiology of primary hepatocellular carcinoma worldwide. There is no
effective treatment for hepatitis B infection. Six to 10% of young
adults infected with hepatitis B in the United States fail to
eliminate the virus and become persistently infected (chronic HBsAg
carriers). It is estimated that there are 0.7 to 1.0 million
chronic carriers of hepatitis B virus in the United States and more
than 170 million in the world.

In the United States and Northern Europe, hepatitis B virus infects
mainly adults, while children are most affected in developing areas
of the world. In both cases, the virus is maintained in populations
primarily by transfer of infection from chronic carriers. Such
spread is effected through blood transfusion, exposure to
contaminated needles or instruments, through sexual contact and by
spread from carrier mother to infant in the perinatal period.

Hepatitis B surface antigen is the main component of the outer
envelope of the 42 nm hepatitis B virus. Excess HBsAg is also
produced in particles that are 18-22 nm in diameter. HBsAg has been
found in the blood and other clinical specimens including saliva,
urine, bile and feces of infected persons.

Antibodies to HBsAg (anti-HBs) have been shown to be protective
against infection with HBV. A safe and effective hepatitis B
vaccine comprised of hepatitis B surface antigen (HBsAg) purified
from the plasma of human carriers of the virus is commercially
available. An attractive alternative to human plasma as a source of
HBsAg is the use of recombinant DNA technology to effect synthesis
of HBsAg by a culture of microorganisms. Vaccine prepared from
yeast by recombinant DNA technology was shown to be safe and
antigenic in monkeys and chimpanzees and also protective in
chimpanzees subsequently challenged with infectious hepatitis B
virus.




CLINICAL STUDIES

From July 1983 to January 1986 RECOMBIVAX HB was administered to
approximately 3800 participants enrolled in 50

clinical studies to assess immunogenicity and safety. The
populations included in the studies are summarized in Table 1. 1In
addition, the four studies in infants born to carrier mothers were
designed to assess protection from chronic infection.

The vaccine was administered as a series of three intramuscular
injections.—The first two injections were given one month apart
followed by a third or booster injection given six months after the
first dose.

Vaccine recipients were asked to report their temperature and any
injection site or systemic sequelae that occurred within a five day
period following each injection of vacecine.

Post-vaccination blood samples were obtained for the determination
of antibody to hepatitis B surface antigen (anti-HBs), other
hepatitis B virus serologic markers (HBsAg, anti-HBc), serum alanine
aminotransferase (ALT) activity, and in some instances, antibody to
yeast antigens.

1. SAFETY

The vaccine was proven non-infectious for man in a human safety
test in which a single 1.0 ml dose of vaccine containing 10 mcg
of HBsAg was administered to each of five initially
seronegative persons who were followed serologically for 6
months for appearance of markers of hepatitis B infection. No
markers were detected.

RECOMBIVAX HB has been well tolerated. There have been no
serious or alarming reactions directly attributable to vaccine
reported among subjects who participated in the clinical
studies. The types and incidence of complaints which were
reported within five days following administration of 3258
injections of vaccine to 1252 healthy adults who participated
in clinical studies for which analysis has been completed are
summarized in Table 2. Injection site and systemic complaints
were reported following 17% and 15% of the injections,
respectively. Comparable rates of systemic reactions were
observed in controlled clinical studies using plasma—-derived
vaccine in both the immunized and placebo groups. The most
frequent specific injection site reactions were soreness, pain
and tenderness. The most frequent systemic complaints were
fatigue/weakness and headache.







recombinant vaccine and 93% (38/41) for the plasma-derived
one. The GMT (402 mIU/ml) seen in these recipients of the
recombinant vaccine was less than half that seen in the
recipients of the plasma-derived vaccine (1676 mIU/ml).

3. EFFICACY

The protective efficacy of RECOMBIVAX HB has been demonstrated
in neonates born to mothers positive for both HBsAg and HBeAg.
In two clinical studies of infants who received the recommended
one injection of hepatitis B immune globulin at birth followed
by a three injection regimen of vaccine, efficacy in prevention
of chronic hepatitis B infection was 93% in 40 infants at 6
months in one study and 93% in 57 infants at nine months in the
other study.

VI. ADVISORY PANEL CONSIDERATION.
Data concerning the manufacture, safety and efficacy of Hepatitis B
- Vaccine (Recombinant) for the prevention of hepatitis B were discussed at
the Vaccines and Related Biological Products Advisory Committee meeting
on June 7, 1984, October 4, 1984 and April 3, 1986.
VII. APPROVED PACKAGE INSERT

A copy of the approved package insert is attached. (Exhibit 1)
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TABLE 1

PERSONS INCLUDED IN CLINICAL STUDIES OF HEPATITIS B
VACCINE (RECOMBINANT) BETWEEN JULY 1983 AND JANUARY 1986

No. Vaccinated

Populations (>1 Injection)
Health Care Personnel/ Other 2414

Healthy Adults
Healthy Teenagers 165
Healthy Infants/Chi]dfen 258
Dialysis/Predialysis Patients 288
Infants of Carrier Mothers 289
Other Groups 447

Mentally retarded
institutionalized patients

Patients with thalassemia, hemophilia,
or sickle cell anemia '

Hyporesponders or nonresponders to
plasma-derived vaccine

Preimmune adults

Chronic carriers of HBsAg




TABLE 2

FREQUENCY OF CLINICAL COMPLAINTS WITHIN 5 DAYS FOLLOWING
ADMINISTRATION OF 3255 INJECTIONS OF HEPATITIS B
VACCINE (RECOMBINANT) TO 1252 HEALTHY ADULTS

"% of Injections
Clinical Complaint With Complaint

INJECTION SITE

Injection site reactions consisting 16.7
principally of soreness, and including

pain, tenderness, pruritis, erythema,

ecchymoses, swelling, warmth, and

nodule formation.

800Y AS A WHOLE

Fatigue/weakness 4.2
Headache 4.
Fever (>100°F) 3.2
Malaise 1.2
Sweating 0.5
Achiness 0.4
Sensation of warmth 0.4
Lightheadedness 0.3
Chills 0.2
Flushing 0.2

DIGESTIVE SYSTEM

Nausea

Diarrhea

Vomiting

Abdominal pains/cramps
Dyspepsia

Diminished appetite

QOOQO ==
. . . [] .
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RESPIRATORY SYSTEM

Pharyngitis 1.2
Upper respiratory infection 1.0
Rhinitis 0.8
Influenza 0.3

0.2

Cough




TABLE 2
(Continued)

FREQUENCY OF CLINICAL COMPLAINTS WITHIN 5 DAYS FOLLOWING
ADMINISTRATION OF 3255 INJECTIONS OF HEPATITIS B
VACCINE (RECOMBINANT) TO 1252 HEALTHY ADULTS

% of Injections
Clinical Complaint With Complaint

NERVOUS SYSTEM

Vertigo/dizziness 0.5
Paresthesia 0.1

INTEGUMENTARY SYSTEM

Pruritis 0.3

Rash (non-specified) 0.2

Urticaria 0.1
MUSCULOSKELETAL SYSTEM

Arthralgia including monoarticular 0.5

Myalgia 0.4

Back pain 0.2

Neck pain 0.2

Shoulder pain 0.2

Neck stiffness 0.2
HEMIC/LYMPHATIC SYSTEM

Lymphadenopathy ‘ 0.2
UROGENITAL SYSTEM 0.2
CARDIOVASCULAR SYSTEM 0.2
PSYCHIATRIC/BEHAVIORAL

Insomnia/Disturbed Sleep 0.1

SPECIAL SENSES

Earache 0.2




TABLE 3

FREQUENCY OF CLINICAL COMPLAINTS WITHIN 5 DAYS FOLLOWING
ADMINISTRATION OF 231 INJECTIONS OF HEPATITIS 8
VACCINE (RECOMBINANT) TO 80 HEALTHY CHILOREN

— % of Injections
Clinical Complaint With Complaint

INJECTION SITE

Injection site reactions consisting 2.2
principally of soreness

BODY AS A WHOLE

Fatigue/weakness 3.0
Headache 0.8
Sweating 0.4
Bruise from venipuncture 0.4
I1iness 0.4

DIGESTIVE SYSTEM

Diarrhea 2.0
Vomiting 1.3
Diminished appetite 0.4
Loose stool 0.4
Nausea 0.4
Teething 0.4

RESPIRATORY SYSTEM

Upper respiratory infection 2.6
Pharyngitis 0.8
Rhinitis 0.8
Cough 0.4
Croup 0.4

INTEGUMENTARY SYSTEM

Papular Rash 0.8
Rash (non-specified) 0.4
Urticaria 0.4




TABLE 3
(Continued)

FREQUENCY OF CLINICAL COMPLAINTS WITHIN S5 DAYS FOLLOWING
ADMINISTRATION OF 231 INJECTIONS OF HEPATITIS 8
VACCINE (RECOMBINANT) TO 80 HEALTHY. CHILDREN

% of Injections
Clinical Complaint With Complaint

PSYCHIATRIC/BEHAVIORAL

Irritability 1.7

Insomnia/Disturbed Sleep 0.4
INFECTIOUS SYNDROMES

Viral infection 1.7

SPECTAL SENSES

Otitis media 0.4




TABLE 4

ANTIBODY RESPONSES AT 7/8 MONTHS AMONG HEALTHY INDIVIDUALS

AND DIALYSIS PATIENTS WHO RECEIVED THREE INJECTIONS OF
HEPATITIS B VACCINE (RECOMBINANT) AT O, 1 AND 6 MONTHS

% Seroconversion GMT(mIU/m1)

Population Age No. Dose mIu/>10 mIU/m1>10
Healthy Individuals 1 - 11 yrs. 14 5 mcg 100 15966.0
12 - 19 yrs. 69 10 mcg 100 2913.4

20 - 29 yrs. 344 10 mcg 99 1737.0

30 - 39 yrs. 111 10 mcg 95 730.0

>40 yrs. 56 10 mcg 91 586.5

Dialysis Patients >20 yrs. 53 40 mcgq 68 178.1
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BRIEF SUMMARY OF YEAST RECOMBINANT HEPATITIS B VACCINE CLINICAL REPORT

1. CLINICAL AND SEROLOGIC DATA

Hu?ber vaccin;ted Clinical Rengcgg Sgrolggic Dgta
>

Study Pogu]at1on n]egtio injections Igjgciion nject19n ;gjectio nject1on

Health Care Personnel/

Other Healthy Adults 2414 1442 1626 990 1616 1048
Healthy Teenagers 165 165 165 165 165 165
Healthy Infants/

Children 258 122 220 100 213 97
Dialysis/Predialysis

Patients 288 196 288 184 258 166
Other Groups 136 362 581 110 633 BO

I1. _IMMUNOGENICETY

Antibody responses across all dose levels used are summari{zed below:

% with Anti-HBs After 3 Injections
Minimal Titer Fully Protective Titer
Study Populattions (S/8 >2.1) (miU/ml >10)

Heatth Care Personnel/

Other Healthy Adults 98 36
Healthy Teenagers 100 98
Healthy Infants/Children 100 100

Halysis/Predialysis *
Patients 94 88

*Figures apply to patients that received three 40 mcg doses in the
dettoid. See SUMMARY - DIALYSIS AND PREDIALYSIS FATIENTS for
discussion of other regimens that were less immunogenic.

NN
1712786
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ITI. CLINICAL REACTIONS

There have been no reports of serious adverse experiences attributable
to vaccination. Clinical reactions follewing vaccinatien have been mild
and transient consisting mostly of soreness at the injection site,
fatigue/weakness, headache, and nausea. Complaint freguencies acrass
all dose levels used are summarized below:

% of Injections Followed by Clinical Complaints

Local Any Temperature
Study Populations {Injection Site} Systemic Compiaint >100°F {Oral)
Health Care Personnel/

Other Healthy Adults 17 15 27 3
Healthy Teenagers 5 2 ] 0.2
Healthy Infants/Children 2 9 11 1
Otalysis/Predialysis

Patients K| B 10 5

IV. EFFICACY

Passive-active prophylaxis consisting of hepatitis 8 dmmune globulin
and vyeast recombinant hepatitis B vaccine was 98% effective in
preventing chronic hepatitis B infection among infants born to mothers
positive for both HBsSAg and HBeAg (59 infants evaluated at six months).

311/3
/12/86
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Table 9 summarizes the mogt frequent injection site or systemic complaints
reported by healthy adult vaccine recipients. Injection site and sys ic
complaints were reported with frequencies of 17% and 15%, respectively. ihe
most frequent specific injection site reactions were ‘el .S, painm, and tender-
ness., The most frequent specific systemic complaints were fatigue/weakness and
headache (see SUMMARY-HEALTH CARE PERSONNEL AND OTHER HEALTHY ADULTS for a more
detai'ed listing of clinica)l complaints),

In addition tu monitoring clinical complaints, recipients of the yeast
recombinant hepatitis 8 vaccine were also followed for antibody to yeast anti-
gen, elevations of alanine aminotransferase, and acquisition of the hepatitis B
virus serplogic markers HBsAg and anti-HBc. Singe the yeast recombinant
hepatitis B vaccine does not involve intact hepatitis B virus at any star of
its formulation, and it also cannot contain core antigen, post-vaccination
assays for HBsAg and anti-HBc were included only to detect | siblie breakthrough
hepatitis B infections or infections that might have been in an early stage of
incubation when vaccination was initiated.

- PR R
0N

In order to look for antibody to compcnents of the yeast used to prepare the
vaccine, sera from vaccine recipients were tested by radioimmune assay. The
yeast antigens utilized in the assay we  derived from the parent strain of 5.

used for the production of HBsAg. This strain does not contain the
gwrw .w. ..BSAg. Sera from 133 vaccine recipients (adults and children) were
tested for antibodies to yeast antigen. One hundred percent of individuals
tested had anti-yeast IgG in both pre and postvaccination sera. The titers in
prevaccination sera ranged from 12,000 to 104,000 antibody units.
Postvaccination anti-yeast 1gG titers fluctuated over time with some increasing
and others decreasing, However, a statistical test failed to show any
significant trend in postvaccination anti-yeast titers of antibedy (Table 10)
There was also no associatien found between changes in the titer of anti-yeast
antibody and the incidence of ¢linical complaints following vaccination {Table
10}.

The most prominent yeast antigen found in preparations of the yeast recombinant
hepatitis B vaccine is designated P60. Antibody to P60 is detected and
semi-quantitated using a Western blot assay. Frevaccination and 3 month
postvaccination sera from 42 individuals have | :n assayed for antibody to P6O.
There were no statistically signidicant associations between the level of
antibody tc P60 ana the incidence of clinical complaints following vaccination
{Table 11).

flamina h,,,.ino.---“—: hhhhh fhl T

A1l subjects enrolled in a clinical study have pre-vaccination ALT levels
¢ .ermined. To date, one or more post-vaccination levels have been obtahr | in
most individuals. Thirty-one subjects, whose p accination ALT levels were
normal, had elevated levels of this enzyme (1.5 - /.0 times the upper limit of
normal} at some time during & 7-B month period of observation following vac-
cination. Elevations were transient in 22 cases., For 3 subjects, transient

evations in ALT were attributed to infectious mononucleosis, cholecystitis, or
non A non B hepatitis. In all other instances, a reason for the ALT elevation
was nct ascertained. None of the subjects has shown any clinical or serologic
signs {(HBsAg or anti-HBc) of hepatitis B. For the remaining 9 subjects, one
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Two subjects had prevaccination serum samples positive for anti-HBc. In ore
case, the anti-HBc was transient, [In the other case, all but one serum sample
taken after vaccination remained positive. Serum samplec for these individuals
have remained negative for HBsAg and there has been no report of clinical
11lness.

One healthy aault was reported in the Interim Submission to have had a ¢ month
postvaccination serum sample positive for anti-HBc. The same serum sample was
reported negative on retest. All subsequent samples through 12 months were
negative. In two additional adults, the & and 8 month serum samples,
respectively, were borderline positive for anti-HBc. A1 previous serum sampies
were negative. Both subjects remained HBsAg negative, and there has been no
¢ of clinical illness. Repeat testing will be done and follow-up samples
are pending,

Pemddal rnis Mardmmtr

in ti Interim Submission serum samples from & predialysis patients were
reported positive for anti-HBc at some time during the 7 month observation
period, Four of the 6 were transiently positive. 0f the remaining 2 patients,
one was negative on retest, anc one on retest was positive for anti-HBc of the
IgG class but negative for anti-HBc of the IgM class.

[\-:-\‘I...--:‘- Do mmteas

Three dialysis patients had prevaccination serum samples which tested positive
for anti-HBc. For one patient the positive anti-HBc was transient. Anti-HBc
persisted in the other two patients. MNone of the patients was reported to have
developed ciinical iliness or become HBsAg positive.

Three dialysis patients were reported to have one or more serum samples positive
for anti-HBc postvaccination. In one case, the positive anti-HBc was transient.

In the : :ond case, the 9 month sample was positive. 1In the third case, the 3
and 6 month samples were positive. Further samples were not available. WNone of
the patients was reported to have gped clinical iliness.

The 8 month serum sample from a patient with hemophilia was reported positive
for anti-HBc. The pre, 1 and 6 month samples were negative. The patient has
been anti-HBs positive since 2 months., The patient has remained HBsAg negative
and there has been no report of clinical illness.

The small | -~centage of vaccine recip ts with serum samp™ ; positive for
anti-HBc may reflect both the frequency of false positives seen with this assay
and the fact that predialysis, dialysis and hemophiliac patients eive

transfusions of biood and blood products at varying intervals during the course
of their disease. Where possible retesting will be done ard follow-up samples
obtained.
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EFFICACY

Four studies have been initiated to evaluate the efficacy of yeast recombimant
hepatitis B vaccine in preventing chronic | iatitis B antis emia in healthy
infants born to mothers who are positive for HKBsAg and eirther positive or
negative for HBeAg. Two of the studies are being conducted in China, one is in
Hong Kong, and one is in the United Sta- . In 3 of the studies, infants
receive a single injection of hepatitis B immunoglobulin immediately after birth
followed by injections of yeast recombinant hepatitis B vaccine (5 mcg dose) at
0, 1 and 6 months. One ¢f these studies also inciur ; infants that receive HBIG
plus plasma-derived hepatitis B vaccine (10 mcg dose). Two of the studies being
conducted in China include groups of infants that receive a three injection
regimen of yeast recombinant hepatitis B vaccine alone {5 or 10 mcg dose), and
one study has a group that receives plasma-derived hepatitis B vaccine (20 mcg)
without « -+ HBIG.

Te date, 412 infants have been enrclied in the 4 studies, 289 of these in groups
receiving the yeast recombirant hepatitis B vaccine. No serious adverse experi-
ences related to the vaccine have been report [

Data are currently available for 59 infants, born to mothers positive for both
HBsAg and HBeAg, who receive a single dose of HRIG and three 5 mcg doses of the
yeast recombinant vaccine. A single infant in this group was HBsAg poasitive at
6 months. This infant was aiready antigen positive at birth. Based on these
data, the efficacy of this passive-active prophylaxis ip preventing chronic
I titis B vaccine is estimated to be 98%.

COMPARISON OF RECOMBIMANT AND PLASMA DERIVED VACCINES

The only hepatitis B wvaccine currently licensed in the United States
(HEPTAVAX-B) is comprised of noninfectious HBsAg that has been purified from ti

piasma of chronical’y infected persons. By contrast, the investigational
recombinant hepatitis B vaccine is made from HBsAg produced by a strain of
baker's yeast (S, ~~=~vici=e} containing that portion of the hepatitis B virus

gene which codes | antigen, HBsAg purified from yeast is essentially
the same as that from human plasma including its partic’ ippearance. Unlike
the plasma-derived HBsAg the yeast HBsAg is not glycosyl [. The recombinant

HBsAg vaccine 1s adsorbed to alum as is the plasna-derived product.

A direct comparison of the two vaccimes with respect to immunogenicity and
clinical complaints will be available from two studies. One 1s a small (56
participants) randomized study (4807). The results for this study are presented
in the appropriate study summary (see SUMMARY-HEALTH CARE PERSONNEL AND OTHER
HEALTHY ADULTS). The other is a double blind study in which 300 healthy adult

male homosexuals will eive three doses of either yeast recemhinant (10 mcg
dose) or plasma-derived (20 mcg dose) hepatitis B wvaccine, ..is study was
initiated * ently. The ¥irst in  tion of vaccine * . been administered to 197

subjects, while 113 bhave received the second of tnree scheduled injections,
Assays far hepatitis B serologic markers will not be done on any samples unti)
subjects have received all injectians nf vaccine. However, interim clinical
reports submitted foilowing the first two injections have been examiped by the
clinical monitor at Merck and complaints and elevated temperatures tallied
dccording to the type of hepatitis B vaccine [recombinant or plasma-derived)
that was administered.



naoLa

Clinical complaints from the study invelving homosexuals a1 summarized in Table

12. A1l 1 ctions have been mild and transient. Among recipients of plas-
ma-derived vaccine, 39% reported injection site reactions while 31% had systemic
¢ lajints within a 5 day period following vaccination. Recipients of

recombinant vaccine reported injection site reactions following 32% of the
injections, while 24% had systemic complaints. Local complaints consisted
almost exclusiv y of soreness at ti  injection site for recipients of either
vaccine. The mest frequent systemic complaints following injection of
recombinant vaccine were fatigue/weakness (6%}, arthralgia (6%}, and nausea
{4%), while the most frequent systemic complaints following injection of the
p?asm?—d?ri\ | vaccine were fatigue/weakness {16%), arthralgia (7%), and head-
ache {(6%).

Further comparison of the antibody and clinical responses to the plasma~derived
and yeast recombinant | atitis B vaccine is possible using data from multiple
ongoing studies involving the recombinant vaccine and historical data obtained
in eartier studies with the plasma-derived vaccine, This type of comparison is
described below and . onstrates that both recombinant and plasma-aeri:
vaccines are well tolerated and highly immunogenic. Tables 13 to 17 compare
anti-HBs responses of health care personrel and other healthy adults who re-
ceived 10 mcg doses of yeast recombinant hepatitis vaccine in the current
clinicat trials program with similar subjects who received 20 mcg doses of
plasma-derived hepatitis B vaccine in earlier studies. Seroconversion rates
among adults 20-49 years of age, after 3 imiactions of vaccine, were 94% or
greater for either vaccine {Table 15). The G... of respon¢ 's in this age range
were 1554 .0 mlU/ml (approximate conversion from ‘Y (4)units} and 1282.3 mlU/ml
for recipients of plasma-derived and recombinant vaccines, respectively.

The per: tages of botk plasma-derived and recombinant vaccine recipients
developing anti-HEs (S/N 7.1} declined with increasing age. The geometric mean
titers of responders als. varied inversely with age. Although 94 - 99% of the
vaccinees ages 20-45 years of age had anti-HBs after 3 imnjections of vaccine,
the frequency of sercconversion n subj)ects 50-59 years of age was 90% among
recipients of recombinant vaccine and 85! for those who received plasma-derived
vaccine. The geometric mean titers of anti-HBs at 7/8 months 1in persons
receiving recombinant vaccine rar :«d from 1707 mIU/mi for the 20-29 year age
group to 442 mlU/ml in the 50-5Y year age qroup. The GMT for recipients of
pl. 1a-derived vaccine was 2830 mlUu/mi for the 20-29 year age group and 306
mlUu/ml tar the 50-59 year age group (Table 15),

Table 16 shows the distribution of antibody titers achieved by healthy adult
vaccinees of all at . following 3 injections of either yeast recombinant or
plasma-derived hepatitis B vaccine. Among recipients of the recombinant
vaccine, 98% had at least minima) evidence of antibody (S/N >2.1), while 97%
developed fully protective levels of anti-H8s {mIU/ml >10}. Eighty-nine percent
of the vaccinees had a titer of mlU/ml >100, wnile 5B% had a titer of mll/m)
>1000. A fairly similar distribution of titers was characteristic of persons
Te:« ‘ving the plasma- ‘ived vaccine. Ninety-five percent seroconverted for
ant1-HBs (S/N >2.1}, wiile 92w developed fully protective levels of antibedy
{mlU/ml >10). ~Seventy-sight percent of the plasma-derived vaccine recipients
had & titer of mIlU/ml >100, while 53% had a titer of mIU/m} 21000.

Tables 17 and 1B summarize the anti-HBs status of recombinant and plasma-derived
vaccine recipients at 12 moenths, The GMTs of responders at 12 months are 2 to
5-fola Jower than those observed at 7/8 months. However, when tallied across
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all age groups, 90% of the recombinant vaccinees and 92% of the recipients of
plasma-derived vaccine retaincd “ully protective titers (mIU/mY >10) at 12
months {Table 18}. Sixty-five percent of the recombinant vaccine recipients had
titers of miU/m] >100 at 17 months, while 25% still had titers of miUsm? >1000.
Among vaccinees .0 received the plasma-derived vaccine, 70% had titérs of
mIiU/m1>100 at 12 months, while 37% retained titers of miu/ml >1000.

Table 19 shows the frequencies of local injection 5ite complaints, any type of
clinical complaint, and elevated temperatures reported by health care personnel
and oti - healthy adults following vaccination with the yeast recombinant
hepatitis B vaccine in current studies compared with the freguencies of sucn
complaints among similar subjects in eariier studies of piasma-derived hepatitis
B vaccine. With either vaccine, the frequencies of compiaints were somewhat
Tower following the second and third injections. Over all injections, the fre-
quencies of injection site complaints and any type of complaint v e 12% and
20%, respectively for plasma-derived vaccine, while the use of recombinant
vaccine was followed by reports of injection site complaint or any type of
complaint with freguencies of 17% and 27%, respectively. Al complaints were
mitd, trans® 1t in nature and consisted most frequently of injection site
soreness, fatigue/weakness and headache. The frequency of elevated temperature
f5100°F, oral) reported by healthy adults during a 5 day period follewing
vauCination was approximately 3%, both for recipients of plasma-derived vaccine
and of yeast recombinant vaccine (Tatle 19),

Clinical studies with the recombinant vaccine demonstrate its safety and
immunogenicity. A comparison with histori data ovtained using plasma-derived
hepatitis B vaccine shows that 10 mcg doses of the recombinant vaccine and 20
mcg doses of the plasma-derived vaccine yield similar seroconversion rates and
GMTs in healthy adult recipients. Using historica) data from past studies
involving the plasma-derived vaccine, clinical reactions appear to be somewhat
more f |uent following injection of the recombinant vaccine as compared to t
plasma-derived vaccine, However, in pone contemparary double-blind study
involving both vaccines, clinical complaints were more frequent among recipients
of the plasma-derived as compared to the recombinant vacci Both vaccines
v e well tolerated with postvaccination reactions being of a miid and transient
hature.

































Table 2

List of Number Yaccinated with

Yeast Recombinant Hepatitis B Vaccine, Clinical Reports, ang
Post-Vaccination Anti-HBS Data by Population Group

Health Care Personnel/Cther 2414
Healthy Adults

Healthy Teenagers 165
Healthy Infants/Children 258

Dialysis/Predialysis Patients 288

Mentally Retarded Insti- 202
tutionalized Patients

Thalassemic Children 3

Hemophiliacs 15

Patients with Sickle 4

Cell Anemia

Nonresponders to Plasma-
Derived Vaccine

Healthy Adults 55
Dialysis Patients 26
Hyporesponders/Transient 5

Responders to Plasma-
Berived Vaccine

Preimmune Adults 31
Chronic Carriers of HBsAg 18

infants of Carrier Mothers

HBsAgt/HBeAg* 214
HBsAgY/HBeAg™ .
TOTAL 3Bb1

wvi 165I1-1-1/10/8B6

2286

165
222
281

e

1

15

54
24

NA

NA

18

157
13

3537

1442

165
122
196
200

21

24

HA

KA

18

13
30

2309

1626

165
220
286

202

ao

13

30

25

48
18

135
15

2878

1508

1§
191
2b4

201

30
10

28
24

HA

NA
18

114

13

2626

990

165
100

184

24

NA

NA

18

43
30

151N

1616

165
213
258
202

31
15

52

20

88
8

133

10

2885

non2s

1436

165
189

230

21

15

25
21

WA

NA
18

110

41

2217

1048

165
97

166

14

Na

NA

8

19

1551
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Table 9

Most frequent Complaints (>}.0%) Reported by
1252 Health Care Personnel and Other Healthy Adults
During a Five-Day Period Following 3255 Injection of

Yeast Recombinant Hepatitis B Yaccine

Local {In, tion Site)

Soreness
Pain
Tenderness
Pruritis

— o

Systemic

Fatigue/Weakness
Headache

Nausea

Diarrhea

Malaise
Pharyngitis

Upper Respiratory
Infection (Nos)

— ottt ) P B

31091/3
1/8/86
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Table 10

Statistical Tests Regarding Anti-Yeast Antibody

1. Test for Trend in Antibody Titer (Log Titer)

T

First Second Third
Mean Log Titer 1G.6 10.6 10.8 11.0
Std. Error 0.05 0.07 0.06 0.19
Number Tested 133 10 30 12

Conclusion: Ko significant trend in Log Titer (p 0.70)

2. Test of Association between Change in Anti-Yeast Antibody {Pre ws.
Postvaccination Titers) and Incidence of Clinical Complaints {logistic
Rt -ession Model Controlied for Age and Sex)

X2 o -
Post
First Injection 0.14 0.7
Post
Second Injection 0.04 0.84

Conclusion: No asscciation betwt 3 change in anti-yeast antibody and
incidence of clinical complaints

324511
1/23/86
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Table 11

Statistical Test of Association between Antibody to a Specific
st Antigen (PBO} and Incidence of Clinical Complaints*

Table of p Values

Level of P P o roae
Aptibody to First Second Third
3 Months 0.49 0.60 0.95 0.76

(2 Months Post
First Injection)

Change in Antibody 0.42 0.49 0.97 0.82
to Po0 from

Pre :cination to

3 Months

* Mante]l Haenzel Test with Responses Corrected for Study and Prevaccination
Level of Antibody to PB0. Test significant for p <0.05.

3245172
1/23/86



Table 12

naopaz2

. Percentage (Proportion} of Healthy Adult Male Homosexuals with
Clinical) Complaints Following Injections of Yeast Recombinant (10 mcg Dose)
or Plasma-Derived Hepatitis 8 Yaccine (20 mcg Dose) in Study B94

_Type of

Local

(Injection Site)

Systemic

Any

Temperature
> 100°F (oral)

317611
1/11/86

Plasma-Derived

Recombinant

P ima-Derived

Rect inant

Plasma—[Cerived

Recombinant

Plasma-lerived

Recombimant

First

T _ar

42 (31/88)

30 (25/83)

35 (31/88)

29 (24/8B3)

B1 (54/88)

51 (42/83)

2 (2/B4)

5 (4/83)

Sgccnd

a5

35

25
18

51
a1

7

(24/61)

(21/60)

(17/67)
(11/60)

(34/81)
(28/60)

(0/87)

(4/57)

Both

39 (61/155)

32 (46/143)

31 (48/155)

24 (357143}

37 (BB/153)
4% (70/143)

2 (2/151)

b (8/140)
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Table 13

Ant IBs Responses at 3 HMonths Among Health Car  Personnel and
Other Healthy Adults Receiving Yeast Recombinant or
Plasma-Derived Hepatitis B Yaccine at 0, 1 and & Months

E e PRI - n

Age ~owr e e ~ e (¥l N ]
:‘ - - n‘_t.‘ e e ot ST N ke A & T AP ke F e THE Tl e
20 29 92 (359, 68 91 (436/477) 107
-3 8 { 81/112) 39 88 (271/315} 46
40 - 49 15 (21/28) 48 BO {124/156) 28
50 - !¢ 82 {14/17) 22 67 (66/108) 27

* S/H L

** pesponders only; titer in mIU/m} for recipients of plasma-derived
vaccine approximated as (D) (4)titer + 4.

308611
1/11/86



Table 14

eo0aYy

Ant}-HBs Responses at 6 Months Among Health Care Personnel and

Other Healthy Adults Receiving Yeast Recombinant or

Plasma-Derived Hepatitis B Vaccine at 0, 1 and & Months

.hge -

20
30
40

50

ok

gasls2
1/11/886

-~ 29

- 3%

S/N 2.1

~ e

96 (403/419)
8% (110/129)
8 (30/39)

81 {13/16)

I

96
53
a5

4?

95 (434/459)
93 . _'3/293)
88 (128/146)

6 (81/107)

[* R

A s

148
56

40

39

Responders only; titer in mIU/mi for recipients of plasma-derived

vaccine approximated as (b) (4) titer + 4.
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Tabtle 15

Anti-HBs Responses at 7/8 Months . ng Health Care Personnel and
Other Healthy Adults Receiving Yeast Recombinant or
Plasma-Derived Hepatitis 8 Vaccine at 0, 1 and 6 Manthst

_”Age _ P s . e wr
o SeTaele R L LTTARTL o e
20 - 29 99 (3431/344) 1707 98 (412/7421) 2830
30 - 39 96 (106/111) 694 95 {261/274) 1050
40 - 49 97 (33/34) 484 94 {134/142) 528
50 ~ 59 90 (171/19) 442 85 (81/102) 360

* Includes some responses measured at 9 months when that was the first
blood sample obtained following the third injection of vaccine

* S/N >2.1

“* Responders only; titer in mIU/ml for recipients of plasma-derived
vaccine 1 fipients approximated as (D) (4)titer + 4.

30861/1
1/11/86
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TABLE 16

Distribution of Apti-HBs Titers at 7/8 Months
Among Health Care Personnel and Other Healthy Adults
| ving Yeast Recombinant or Plasma-Qerived
Hepatitis 8 Vaccine at O, 1, and & Months

- —

S/N 2.1
mIy/ml >10
mlu/ml >100

mil/ml ~ " 000

98 (498/509)
97 (494/509)
89 {451/509)

58 (294/509)

95 (930/983)
92 (900/983)
78 (772/983)

53 (519/981)

* Titer in mIU/m]l for recipients of plasma-derived vaccine
approximated as (b)(4)titer + 4,

wva/31221
1/11/886



Table 17

Ant  Bs Responses at 12 Months Among Health Care Personnel and
Other Healthy Adults Receiving Yeast Recombinant or
Plasm terived He “itis B VYaccine at 0, 1 and & Months

Age - wrl [ N - e T
- - A _2 1l iR PR P )

20 - 29 98 (115/118) 343 99 (233/236) 954
30 - 39 94 (74/79) 235 97  {67/69) 34)
40 - 49 91 (21/23) 238 87  (33/38) 1Ak
50 - 59 B8 (15717} 151 87  (46/53) 116
* S/N »2.1

*» pesponders only; titer in mIU/m] for recipients of plasma-derived
vaccine approximated as (b) (4)titer + 4.

3086174
1/11/86
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TABLE 18

Distribution of Anti-HBs Titers at 12 Months
Among Mealth Care Personnel and Other Healthv
Adults Receiving Yeast Recombinant or Plasma-D  ved
Hepatitis B Vaccine at 0, 1, and & Months

S/ ~72.1
miu/mi] ~*0
miu/mt ~*00

miu/mi >1000

*Titer in mIU/m] for recipients of plasma-derived vaccine approximated as

(b) (4) titer + 4.

317411
1/11/86

95 (225/237)
90 (2137237}
65 (155/237)

25 (60/237)

95 (400/422)
92 (387/422)
70 (294/422)
37 (157/422)
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Table 19

0004e

Percentage (Proportion) of Health Care Personne! and Other Healthy Adults

With Clinical Complaints During a 5 Day Period Following

Injections of Yeast Recombinant or Plasma-Derived Hepatitis 8 Vaccine

Jpe of

F ol R Y

Local
(Injectian
Site)

Any
Complaint

Temperature
>100%F
Toral)

H'--_.'_"
Plasma-l -ived

Recombinant

Plasma-Perived

fecombinant

Plagsma-Derived

Recombinant

Firsp
13 { 92/687 )

20 (248/1252}

24 (164/687 )
34 {426/1252)

3 ( 18/681 )
4 ( 45/1217)

Sgcond
10 ( 67/650)

14 (157/1162)

18 (119/650)
23 (263/1162)

3 ( 20/640 )
3 ( 28/1111)

Third

t s

11 ( 55/480)
17 {139, 1)

18 ( 87/48D)
23 (196/841)

2 ( 10/467)
4 ( 27/769)

ANl

ﬂ.‘--a.."_ -
12 (214/1817)
17 (544/3255)

20 (370/1817)
21 {""7/3255}

3 ( 48/1788)
3 {100/3097)
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Lots of the yeast recombinant hepatitis B vaccine used in the clinica;
trials summarized in this report are identified by an alpha-numeric code
consisting ¢ two Or three segments. In the Interim Submission {Report #2)
issued in August 1985, many lots of vaccine were identified in text and
tabtes using either the prefix or internal segments. In the present report,
all lots are ¥ tified by the 5 digit suffix segment. To facilitate cross
reference between the Interim Submission and the present report, tl
compiete lot number for each lot of vaccine in use is listed below:
934/C-J625
972/C-K444
§74/C-K446
978/C-X563
979/C-K564
985/C-K732
986/(-K733
987/C-K734
993/C-K937
81990D/18066/C-L215
817668/18067/C-L216
819910/18068/C-L217
B1992A/18070/C-L219
819541/18071/C-L220
89303/1005/C-L915
89426/22930/C-M718
85860/22123/C-M125

8¢ 31/22124/1 1126
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SUMMARY - IMMUNE AFFINITY VACCINE

Recombinant hepatitis B vaccine from one lot (934/C-J)625) produced by an
immune affinity purification procedure has been administered to 75 initially
seronegative health care personnel and other healthy adults in 3 studies
(Table 1), with 72 of these completing a 3 injection regimen of vaccination.
The serologic and c¢linical data relating to this lot are summarized separately
because this procedure will not be used for the commercial product.

Table 2 shows the anti-HBs responses in persons immunized at O, 1, and 6
months with 10 mcg doses of vaccine produced by the immune affinity
procedure. All vaccinees developed protective levels of anti-HBs (mIU/ml >10)
7-8 months post the first injection of vaccine. The geometric mean titer was
1607.0 miu/mi. Twelve months after the first injection of vaccine, 96% of the
vaccinees still had titers >10 miU/ml. However, the geometric mean titer

declined to 422 mIU/m).

There have been no serious or alarming reactions attributable to the immune
affinity purified vaccine. While one adverse experience report has been filed
with the OoBRR (Table 3), the reaction noted did not appear to be related to
the vaccine. There was also one subject whose 2, 3, and 4 month
post-vaccination sera were positive for anti-HBc. His pre-vaccination blood
sample and his 1, 5, 6, and 7 month blood samples tested negative for
anti-HBc. The subject has been positive for anti-HBs since one month
following the f<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>