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SUMMARY .FOR BASIS OF APPROVAL 

Reference No. 85-053 

Mfr: Merck Sharp & Dobme (MSD) 

Drug Licensed Name: Hepatitis B Vaccine 
(Recombinant) 

Drug Trade )Jame: RECOMBIVAX ffBO 

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 Bis 
produced from cultures of this recombinant yeast strain. 

I. INDICATIONS FOR USE: 

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. 

II. DOSAGE AND ADKIRISTRATIOH: 

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 fonnulation of the vaccine 
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contains 10 mcg of hepatitis B surface antigen adsorbed onto 0 . 5 mg of 
aluminum hydroxide; a 0 . 5 ml dose of the pediatl"ic fonnulation contains 
5 mcg of hepatitis B surface antigen adsorbed onto 0.25 mg of aluminum 
hydroxide. All formulations of vaccine contain 1:20,000 thimerosal as 
preservative. The vaccine has been treated with formaldehyde prior to 
adsorption onto alum. 

Primacy vaccination consists of three injections of vaccine, with the 
second and third injections given land 6 months, respectively, after the · 
first . Adults and children above 10 years of age are given 10 mcg 
(1.0 ml) of hepatitis B surface antigen per injection, while children 
from birth to 10 years of age receive 5 mcg (0.5 ml) of hepatitis 8 
surface antigen per injection. Infants born to HBsAg positive mothers 
should receive at birth Hepatitis 8 Immune Globulin in conjunction with 
the first dose of RECOMBIVAX HB in different sites . All injections are 
given intramuscularly in the deltoid muscle in adults and children or in 
the anterolateral thigh muscle in infants and neonates, except those 
given to persons with hemophilia or similar disorders which are given 
subcutaneously. Data suggest that injections given in the buttocks are 
less effective in producing an immune response, perhaps since injections 
in the buttocks may frequently be given into fatty tissue instead of into 
muscle. 

III . MANUFACTURING A.ND CONTROLS: 

A. MANUFACTURING A.ND CONTROLS 

The organism, Saccha romyces cerev1s1ae, strain (b)(4) 

(b)(4) • which is utilized for the production of HBsAg, 
contains a plasmid containing a gene for the adw subtype of HBsAg. 
The culture is grown in a Yeast Extract/Soy Peptone/Dextrose (YEHD) 
medium at (b)(4) The fermentations are 

(b)(4) 

(b)(4) 

(b)(4) 
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(b)(4) 

The final container is tested for sterility, general safety, 
(b)(4) thimerosal, (b)(4) 

aluminum (b)(4) and potency in mice (b)(4) 
(b)(4) 

The manufacturer submitted for evaluation samples and protocols of 
five final container lots of vaccine derived from five different 
bulk lots produced initially at production scale. These lots met 
the release specifications listed at the time of their manufacture . 
Subsequently, modifications to the release specifications have been 
incorporated into the license application. These include a 

(b)(4) yeast impurity specification from (b)(4) 

to (b)(4) and a change in the (b)(4) specification _for the mouse 
potency test from 3.0 mcg/ml to 1.5 mcg/ml . The specification 
requires that (b)(4) 

(b)(4) Additional lots have been submitted 
for release which when tested by the manufacturer meet all of the 
current relea~e specifications . 

B. STABILITY STUDIES 

The recoawended storage temperature of the vaccine, adsorbed onto 
alum is 2-8°c. Stability of the vaccine was monitored by the 
demonstration of potency in an in vivo mouse model and by (b)(4) 

(b)(4) (b)(4) . of the vaccine was studied through (b)(4) 

(b)(4) at 2- 8°c . and (b)(4) to 24 months at 2-s0c . No 
significant differences in potency which would indicate a loss in 
the immunizing potential of the product were obset-ved throughout the 
period. Other studies are in orocess. Accelerated stability 
studies at (b)(4) were carried 
out . By the mouse potency assay, statistically significant 
degradation was noted only at (b)(4) By (b)(4) measurable loss of 
antigen occurred at temperatures (b)(4) 

(b)(4) 
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The product will have an expiration dating of twenty-four months at 
2-a0 c. The package insert recommends storage at 2-a0c. which is 
supported by the stability studies. Merck has committed to conduct 
ongoing stability studies. 

C. 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. In addition, appropriate specifications have been 
established for monitoring environmental conditions for critical· 
work areas in this facility by the Environmental Control Department, 
KSD. Validation analyses for product potency and purity are 
performed at MSD. The test methods were found to be suitable for 
control and regulatory purposes. 

D. 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-a0 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. 

E. ESTABLISHMENT INSPECTION 

A pre-license inspection of the MSD biological production facilities 
in West Point, PA, was conducted Kay 12-14, 1986. Mo 
objectionable practices or exceptions to the regulations were 
observed. 

F. 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) 
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IV. PHARMACOLOGY, BIOCHEMISTRY AUD SEROLOGY: 

RECOKBIVAX HB is composed of HBsAg which is the product of a plasmid 
containing a portion of the hepatitis B virus gene that codes for HBsAg 
and which was derived from plasma of a donor infected with hepatitis 8 
viru.s, subtype adw. This plasmid has been cloned into yeast. (b)(4) 

(b)(4) 

Serological studies have been perfonned to evaluate the anti-HBs 
antibodies raised in recipients of yeast - derived vaccine . Cross
adsorption studies were perfonned on anti-HBs in five recipients of 
yeast-derived vaccine four months post- vaccination and in six recipients 
of plasma-derived vaccine three months post-vaccina~ion. In all five 
samples from yeast vaccine recipients 99-100!. of the anti - HBs antibodies 
were adsorbed by both yeast- deri ved and plasma-derived antigen. In the 
six samples from plasma-derived vaccine recipients, 99- 100!. of the 
anti-HBs antibodies were adsorbed by plasma-derived HBsAg and 87- 991. by 
yeast-derived antigen . The mean affinity constants obtained against a 
synthetic cyclic peptide derived from the HBsAg sequence were 4 x 107 

for antibodies from both plasma- derived vaccine recipients and 
yeast-derived vaccine recipients. 

An inhibition assay using a monoclonal antibody that had been shown to 
protect chimpanzees from hepatitis B infection showed 38'1. inhibition 
(10- 69~) of the monoclonal antibody by samples from 10 yeast-derived 
vaccinees and 54~ inhibition (18- 991.) by samples from 10 plasma-derived 
vaccinees . 

Avidity constants against entire HBsAg ranged from 4 to 8 x 1010 in 
six samples at 3 months post- vaccination from plasma-derived vaccinees 
and l to 16 x 1010 in six samples from yeast-derived vaccinees . 

Comparison of the proportions of the anti - a and anti- d components of the 
anti-HBs response showed that at 7 months post- vaccination 95~ of the 
anti - HBs was anti-a and 5~ anti-din 27 samples of yeast vaccine 
recipients and 93~ anti- a and 7~ anti -din 8 samples from plasma-derived 
vaccine recipients . 



6 

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. 

V. MEDICAL: 

A. GENERAL INFORMATION 

Hepatitis B virus is one of several viruses (hepatitis A, hepatitis. 
Band 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 107. of young 
adults infected with hepatitis Bin 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. 
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8. 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. In 
addition, the four studies in infant~ 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 vaccine. 

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. 
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In the clinical trials, no cases of anaphylaxis, severe 
bronchospasm or laryngeal edema were reported. There were 3 
reports of urticaria, one of facial edema and 16 reports of 
"rash'". Antibodies to yeast have been observed both pre- and 
post-immunization. Testing for serum IgG and IgE antibodies to 
yeast proteins in individuals with allergic reactions indicated 
no correlation between antibody responses to yeast antigens and 
allergic reactions. 

The frequency of clinical complaints reported within five _days 
following administration of 231 injections of vaccine to 80 
healthy children (3 months to 11 years) for which analysis has 
been completed are summarized in Table 3. Systemic complaints 
including fatigue, weakness, diarrhea and irritability were 
reported following 14~ of the injections. Injection site 
complaints consisting principally of soreness were reported 
following 2~ of the injection. 

2. IMMUNOGENICITY 

Clinical studies have demonstrated that Hepatitis B Vaccine 
(Recombinant) induces protective levels of antibody in greater 
than 901. of healthy individuals who received the recommended 
three-injection regimen. A protective antibody level has been 
defined as 10 or more milli-International Units/ml (mIU/ml) as 
determined by (b)(4) 

Anti-HBs responses of 511 healthy adults 20- 69 years of age, 83 
healthy children, and 53 dialysis patients are summarized in 
Table 4 . The doses used were 3 x 10 mcg for adults, 3 x 5 mcg 
for children and 3 x 40 mcg for dialysis patients. 

Antibody response to the vaccine is age dependent. The younger 
the vaccinee, the greater the likelihood of an immune response 
developing. Antibody seroconversion rates for children 1 to 10 
years of age were 100~ with Geometric Mean Titer (GMT) of 
15,966 mIU/ml. Seroconversion rates for adults ranged from 95~ 
to 99~ for those 20 to 39 years of age and 91~ for those 40 
years of age or older. The Geometric Mean Titers (GMT) were 
1707 mIU/ml for the 20-29 year age group and 484 mIU/ml for the 
40-49 year age group. Immunocompromised persons respond less 
well to the vaccine than do healthy individuals . Sixty- eight 
percent of predialysis and dialysis patients who received three 
40 mcg doses of vaccine developed protective level of antl-HBs 
and had a GMT of 178 mIU/ml. 

Preliminary data from a double -blind. randomised, controlled 
study in healthy adults comparing this product and the 
currently licensed plasma-derived vaccine show at nine months 
comparable seroconverslon rates of 91~ (40/44) for the 
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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) 

Ira Berkower, M.D. 
Chainnan 

11 iJ ~ 
Neil Goldman, Ph.D. Barbara C. Meyer 

-t ~.J...U_ (h_ ()c....J..._ 
li~th B. Paul 

~ 6 4~ 
Linda A. Smallw~~h.D. 
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TABLE 1 

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

Populations 
No. Vaccinated 
(?:_l Injection) 

Health Care Personnel/ Other 
Healthy Adults 

Healthy Teenagers 

Healthy Infants/Children 

Dialysis/Predialysis Patients 

Infants of Carrier Mothers 

Other Groups 

Mentally retarded 
institutionalized patients 

Patients with thalassemia, hemophilia, 
or sickle cell anemia 

Hyporesponders or nonresponders to 
plasma-derived vaccine 

Prei1T111une adults 

Chronic carriers of HBsAg 

2414 

165 

258 

288 

289 

447 



TABLE 2 

FREQUENCY OF CLINICAL COMPLAINTS WITHIN 5 DAYS FOLLOWING 
ADMINISTRATION OF 3255 INJECTIONS OF HEPATITIS B 

VACCINE (RECOMBINANT) TO 1252 HEALTHY ADULTS 

Clinical Complaint 

INJECTION SITE 

Injection site reactions consisting 
principally of soreness, and including 
pain, tenderness, pruritis, erythema, 
ecchymoses, swelling, warmth, and 
nodule formation. 

BODY AS A WHOLE 

Fatigue/weakness 
Headache 
Fever (~l 00°F} 
Malaise 
Sweating 
Achiness 
Sensation of warmth 
Lightheadedness 
Chills 
Flushing 

DIGESTIVE SYSTEM 

Nausea 
Diarrhea 
Vomiting 
Abdominal pains/cramps 
Dyspepsia 
Diminished appetite 

RESPIRATORY SYSTEM 

Pharyngitis 
Upper respiratory infection 
Rhinitis 
Influenza 
Cough 

· % of Injections 
With Complaint 

16.7 

4.2 
4 .1 
3.2 
1.2 
0. 5 
0.4 
0.4 
0.3 
0.2 
0.2 

1.8 
1.1 
0.3 
0.3 
0.2 
0. 1 

1.2 
1.0 
0.8 
0.3 
0.2 



TABLE 2 
(Continued) 

FREQUENCY OF CLINICAL COMPLAINTS WITHIN 5 DAYS FOLLOWING 
ADMINISTRATION OF 3255 INJECTIONS OF HEPATITIS 8 

VACCINE (RECOMBINANT} TO 1252 HEALTHY ADULTS 

Clinical Complaint 

NERVOUS SYSTEM 

Vertigo/dizziness 
Paresthesia 

INTEGUMENTARY SYSTEM 

Pruritis 
Rash (non-specified) 
Urticaria 

MUSCULOSKELETAL SYSTEM 

Arthralgia including monoarticular 
Myalgia 
Back pain 
Neck pain 
Shoulder pain 
Neck stiffness 

HEMIC/LYMPHATIC SYSTEM 

Lymphadenopathy 

UROGENITAL SYSTEM 

CARDIOVASCULAR SYSTEM 

PSYCHIATRIC/BEHAVIORAL 

Insomnia/Disturbed Sleep 

SPECIAL SENSES 

Earache 

% of Injections 
With Complaint 

0.5 
0. 1 

0.3 
0.2 
0. 1 

0.5 
0.4 
0.2 
0.2 
0.2 
0.2 

0.2 

0.2 

0.2 

0 .1 

0.2 



TABLE 3 

FREQUENCY OF CLINICAL COMPLAINTS WITHIN 5 DAYS FOLLOWING 
ADMINISTRATION OF 231 INJECTIONS OF HEPATITIS B 

VACCINE (RECOMBINANT) TO 80 HEALTHY. CHILDREN 

Clinical Complaint 

INJECTION SITE 

Injection site reactions consisting 
principally of soreness 

BODY AS A WHOLE 

Fatigue/weakness 
Headache 
Sweating 
Bruise from venipuncture 
Illness 

DIGESTIVE SYSTEM 

Diarrhea 
Vomiting 
Diminished appetite 
Loose stool 
Nausea 
Teething 

RESPIRATORY SYSTEM 

Upper respiratory infection 
Pharyngitis 
Rhinitis 
Cough 
Croup 

INTEGUMENTARY SYSTEM 

Papular Rash 
Rash (non-specified) 
Urticaria 

% of Injections 
With Complaint 

2.2 

3.0 
0.8 
0.4 
0.4 
0.4 

2.0 
1.3 
0.4 
0.4 
0.4 
0.4 

2.6 
0.8 
0.8 
0.4 
0.4 

0.8 
0.4 
0.4 



TABLE 3 
(Continued) 

FREQUENCY OF CLINICAL COMPLAINTS WITHIN 5 DAYS FOLLOWING 
ADMINISTRATION OF 231 INJECTIONS OF HEPATITIS B 

VACCINE (RECOMBINANT) TO 80 HEALTHY. CHILDREN 

Clinical Complaint 

PSYCHIATRIC/BEHAVIORAL 

Irritability 
Insomnia/Disturbed Sleep 

INFECTIOUS SYNDROMES 

Viral infection 

SPECIAL SENSES 

Otitis media 

% of Injections 
With Complaint 

1. 7 
0.4 

1. 7 

0.4 



TABLE 4 

ANTIBODY RESPONSES AT 7/8 MONTHS AMONG HEALTHY INDIVIDUALS 
ANO DIALYSIS PATIENTS WHO RECEIVED THREE INJECTIONS OF 
HEPATITIS B VACCINE (RECOMBINANT) AT 0, 1 ANO 6 MONTHS 

% Seroconversion GMT(mIU/ml) 

Population Age No. Dose mIU/~10 mIU/ml~lO 

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 mcg 68 178 .1 
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BRIEF SU,..ARY OF YEAST RE.COMBINANT HEPATITIS 8 VACCINE CLINICAL REPORT 

I. CLINICAL ANO SCROLOGIC DATA 

Number Vaccinated Clin1 ca 1 Re~2rt~ SrrolQgic Otta 
>1 3 >1 3 >1 

Study Population InJect1on · InJec;t1ons Injection Injections lniection 

Health Care Personnel/ 
Other Healthy Adults 2414 1442 1626 990 1616 

Healthy Teenagers 165 165 16S 165 165 

Healthy Infants/ 
Children 258 122 220 100 213 

Oialysis/Predialysis 
Pat ients 288 196 286 184 258 

Other Groups 736 362 581 110 bJ3 

I I. IMMUNOGENICITY 

Ant ibody responses across all dose levels used are sulffllilr1zed below: 

Study Populations 

Health Care Personnel/ 
Other Healthy Adults 

Healthy Teenagers 

Healthy Infants/Children 

01alys1s / Pred1alys1s w 
Patients 

% with Anti-HBs After 3 Injections 
Minimal Titer Fully Protective Titer 
(S/N ~2.1) (mlU/ml ~10) 

98 

100 

100 

94 

96 

98 

100 

88 

*Figures apply to patients that received three 40 mcg doses in the 
deltoid . See SUMMARY - DIALYSIS AND PREDIALYSIS PATIENTS for 
discussion of other regimens that were less 111111Unogenic . 

31771/4 
l / 12/86 

3 
Injections 

1048 

165 

97 

166 

80 



III. CLINICAL REACTIONS 

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

00002 

% of Injections Followed by Clinical Complaints 

3177 I/3 
/12/86 

Local Any Temperature 
Study Populations (Injection Site) Systemic Complaint ~100°F (Oral) 

Health Care Personnel/ 
Other Healthy Adults 

Healthy Teenagers 

Healthy Infants/Children 

Dialysis/Predialysis 
Patients 

IV. EFFICACY 

17 

5 

2 

3 

15 

2 

9 

8 

27 

6 

11 

10 

Passive-active prophylaxis consisting of hepatitis 8 i11111une globulin 
and yeast recombinant hepatitis B vaccine was 98% effective in 
preventing chronic hepatitis 8 infection among infants born to mothers 
positive for bo_th HBsAg and HBeAg (59 infants evaluated at six months). 

3 

0.2 

11 

5 
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GENERAL SUMMARY 

C1 inica1 studies with the yeast recombinant hepatitis B vaccine were initiated 
in July 1983. This document includes data from studies concerned with the 
vacci ne's safety, i11111unogenicity and efficacy which were generated to support a 
1 icense for the vaccine in the· United States. · Su111T1aries and · analyses across 
studies of cl inical complaints and serologic responses are based on data encoded 
within the project database by October 15, 1985. However, several individual 
study summari es are derived from more recent data that have not yet been entered 
in the database. 

VACCINE 

A total of 28 lots of yeast recombinant hepatitis B vaccine have been prepared 
by Merck and Co .• Inc., accordiing to procedures developed in the Merck, Sharp 
and Dohme Research Laboratorie:s. Eighteen of the lots are in use in human 
clinical trials (see Appendix I) . All clinical data received to date inrtic:ate 
that the vaccine is safe. One of the lots (C-J625) was made usinQ (b) (4) 

(b) (4) procedure and was (b) (4) 
The clinical and serologic data. relating to this lot will be surrmarized sepa
rately , because this orocedure will not be used in making corrmercial vaccine 
(see section entitled (b) (4) VACCINE). The remainder of the lots were 
made using a (b) (4) procedure and are in cl in i cal t rials 
under BB IND 1925. 

CLINICAL STUDIES 

Table I lists 50 clinical stud·ies involving the yeast recombinant hepatitis B 
vaccine produced by the (b) (~) procedure that are currently in progress . 

In most of the studies, participants receive the vaccine as an intramuscular 
i njection administered at 0, 1 and 6 months . However, chronic carriers of HBsAg 
and ce r tain groups of dialysis patients receive a total of 6 doses of vaccine 
admini stered at monthly i ntervals, while persons with prior i rrmunity and sub
jects i n the study designed to demons t rate noninfect ivity of the vaccine are 
given on l y a single dose of ~raccine . Patients with hemophilia receive the 
vacc i ne as a subcutaneous injection . Each dose of vaccine (total mcg of HBsAg 
administered at a given time) is generally contained within a single i njection. 
However, each 40 mcg dose given to dialysis and predialysis patients cons i sts of 
a pair of 20 mcg injections. 

The numbers of subjects'who have received first, second and third injections of 
the yeast recombinant hepatitis B vaccine are shown by population i n Tabl e 2. A 
total of 3861 partici pants have received one or mo re i nject i ons of vaccine, 
while 2309 individuals have completed a 3 dose reg i men of vaccinat i on . 

Vaccinees in all studies are asked to record their temperature daily and to 
record any local or systemic complaints that they may have for 5 days following 
each injection of vaccine. Table 2 also shows by population the number of 
subjects for whom post vaccination clinical reports a re currently avail able. 
Clinical reports following the first injection have been received for 2878 
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vacc inees, while 1571 report s are available for subjects who have received 3 
doses of vaccine. 

Postvaccination blood samples are obtained for the determination of antibody to 
hepatitis B su rface antige!n (anti-HBs), other hepatitis B virus serologic 
markers, a lanine aminotransferase (ALT), and antibody to yeast antigens. Table 
2 also shows by population the number of subjects for whom postvaccination 
anti - HBs data are available. Anti - HBs titers are known for 1551 subject s 
following 3 doses of vaccine and a re available for an additional 1334 individu
als following only the first or second injection of vaccine. 

IMMUN0GEN I Cl TY 

Anti-HBs Assay 

l111'11une responses to vacci ne are measured us i ng a radio i rrrnunoassay (b) (4) 
(b) (4) to detect antibody {anti - HBs) specific for t he hepatitis B vi r us sur face 

antigen (HBsAg) . Two different cutoff val ues have been utilized in detennining 
a positive antibody respon:se ; one to indi cate seroconver sion , the other an 
attempt to define a minimum level of antibody clearly indicative of protect ion 
from cl i ni ca 1 infection. The lower cutoff is taken as a ratio of sample counts 
to negative control counts (S/N) >2.1. The higher cutoff define s as posi t ive a 
sample having an anti - HBs titer i n milli-International Units/ml (mIU/ml) >10 . 
Anti-HBs t i ters expressed as, S/N ratios cannot be converted dire ctly into un i t s 
of mlU/ml . However, the bro sea les of measurement are fairly similar at 1 ow 
titers (i.e. S/N of <10 is approximately the same as an mlU/m1 of <10). There 
is a developing concensus that views an anti-HBs titer of S/N or mTlJ/ml >10 as 
fully adequate for protection against hepatitis B. (Centers for Disease Control: 
Recommendations for protect'ion against viral hepatitis . MMWR 34 (22):313- 335, 
J une 7, 1985) -

Anti-HBs responses among healthy , initially seronegative persons rece i ving yeast 
recombinant hepatitis B vaccine (b) (4) procedure) at 0 , 1 and 6 mon t hs , 
and for whom post vacci nation anti-HBs are available in units of mIU/ml, are 
summari zed in Tables 3 to 6. Additional tabulati ons and discussions of antibody 
responses for these and other groups will be found i n the population- specific 
summaries. Very br ief accounts of the irrmune responses of each population are 
given in the following paragraphs of this general su11111ary. 

Hea lth Ca re Personnel/Other Healthy Adults 

Thirty- six s t ud i es are in progress involvi ng 2414 health care personnel or other 
hea lthy adults. Participants receive a dose of the recombinant vaccine (2 . 5, 5, 
10 or 20 mcg) at 0, 1 and 6 months . Fourteen hundred and forty- t wo (1442) 
persons have completed a 3 injection regimen of vaccination . Anti - HBs responses 
following the third injection have been measured for 1048 subjects and responses 
fol l owing only one or t wo injections have been measured for an additional 568 
vaccinees. 

Tables 3 to 6 surrrnarize thE~ anti - HBs responses of 801 adults , 20-69 yea rs of 
age, who received 2.5, 5, 10 or 20 mcg doses of vaccine , and for whom data ar e 
available reported in units of mlU/ml. At 7/8 months (1-2 months after t he 
third inj ection) , 97- 100~ of the vaccinees had an anti - HBs titer of S/N >2.1 , 
while 89-97% achieved a protective titer of mIU/ml >10 (Table 5) . At 12 months , 
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92-97% of the vaccinees still had an anti-HBs titer of S/N >2.1, while 74-90% 
(86-90% of those receiving doses of 10 mcg or more) had titers of m!U/ml >10 
(Table 6). -

The level of anti-HBs attained after 3 injections of vaccine does increase with 
dose level (Table 5). Agei and sex also influence the antibody response to 
vaccine. Anti -HBs levels a1re inversely related to age, while females tend to 
develop higher antibody tit,ers than males (see SUMMARY - HEALTH CARE PERSONNEL 
AND OTHER HEALTHY ADULTS for statistical analysis of these factors). 

For healthy adults as a group, a vaccination regimen consisting of three 10 me~ 
doses is sufficient to induce fully protective titers of antibody (mlU/ml .?_10) 
in 97% of the vaccinees. 

Healthy Teenagers 

The vaccine has been admin·is tered at 0, 1 and 6 months to 165 seronegative, 
healthy teenagers (all male mil i tary recruits mostly 17-19 years of age) . 
Subjects received 2.5, 5 or 10 mcg doses. All of the vaccine recipients had 
anti-HBs titers of S/N >2.1 by 7 months regardless of dose level. Using a 
cutoff of mIU/ml >10, 1001" of subjects receiving 10 or 5 mcg doses were antibody 
positive, while 94i of those receiving 2.5 mcg doses had antibody at that time . 
Response level ( titer) was found to increase significantly with dose level (see 
SUMMARY - HEALTHY TEENAGERS for details of the statistical analysis ) . At each 
dose level, the geometric mean antibody titers attained by teenage subjects 
fol lowing 3 doses of vaccine were greater than those developed by young adults 
{Table 5) . At 12 months, 100% of those who received 10 or 5 mcg doses of 
vaccine have antibody, while 91 % of those who received 2.5 mcg doses continue to 
have protective levels of anti-HBs. 

Healthy Infants/Children 

To date, a total of 258 healthy infants and children, 3 months to 11 years of 
age, who were negative fo1r hepatitis B markers, have been vaccinated with 
hepatit is B recombinant vaccine. Seven to 8 month serology data are available 
on 97 infants and children. Antibody responses to 5, 2.5 and 1.25 mcg doses of 
the vaccine administered at 0, 1 and 6 months were evaluated . The vaccine was 
very immunogenic in this population. Seroconversion {S/N >2 . 1) exceeded 94% 
after 2 doses regardless of dose level. Protective levels of antibody {mIU/ml 
>10) were induced in 10oi of vaccine recipients , one month after the third 
Tnjection, regardless of dose level administered. Statistical analysis of data 
from study 809 showed that both log dose level and the age of the child were 
related to antibody titer ( see SUMMARY - HEAL THY CHILDREN for details of the 
statistical analysis ) . Titers increased with log dose level, and younger 
children had higher titers than older children. As shown 1n Table 5, the GMT of 
anti-HBs at 7/8 months in children receiving 2.5 or 5 mcg doses of vaccine 
(based on study 809 only) were higher than those developed by teenagers receiv
ing comparable dosages. At 12 months, all children surveyed still had titers of 
mIU/ml >10. 

Dialysis and Predialysis Patients 

Five studies are in progress involving 288 patients with chronic renal insuffi 
ciency. Two hundred ten patients are rece iving dialysis treatments {dialysis 
patients), while 78 are not yet receiving such treatments (predialysis 
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patients). Predia lysis pat·ients receive an i njection of the yeast recombinant 
hepatit i s B vaccine (10, 20, or 40 mcg dose) at 0, l, and 6-months . Dia lysis 
patients receive an injection of the vaccine (20, 40 or 100 mcg dose) either at 
0, 1, and 6 months or according to a more intensified regimen (20 or 40 mcg 
dose) at 0 , l, 2, 3, 4 and 5 months. In four of the studies, patients received 
the vaccine as an intramuscular injection i n the deltoid. However , in one 
study , vaccine was administered in the buttock. 

One hundred forty-seven dialysis patients and 52 predialysis patients have 
completed a three injection regimen of vaccination, and 34 dialysis patients 
have completed a six injection regimen. Serologic data following the last 
injection of vaccine are cu1rrently avai l able for 50 predialysis and 84 dialysis 
patients who received three injections of vaccine and 32 dialysis patients on 
the six i njection regimen. Because of the multiplicity of regimens utilized, 
antibody responses are sunma.rized below in tabular fonn: 

Inject. % with Anti-HBs (# Evaluated) 
Pa t ient Regimen Dose Site 7/8 Months 12 Months 

Group ( # Doses) (mcg) (B/0) ~/~ >2.I mIO/ml 2,IO S?N >2.1 m1U7m1 >Hl 

Predialysis 3 10 D 15 ( 13) 15 (13) 8 (12) 0 (12) 
20 D 68 (19) 58 (19 ) 71 (14) 50 (14) 
40 D 67 ( 18) 61 ( 18 ) 40 (10) 40 ( 10) 

Dialysis 3 20 D 59 (29) 48 (29) 52 (29) 41 (29) 
40 D 94 ( 17} 88 ( 17} 81 (21) 71 (21) 
40 8 64 (36) 58 ( 36) 65 (37)** 54 ( 37}** 

6 20 B 56 (16 )* 44 (16)* 50 (18)** 44 (18)** 
40 B 69 (16)* 69 (16)* 67 (15) ** 60 (15 )** 

* 6 months 
** 10 months 

8 "' buttock 
D = Deltoid 

Serologic data are currentl.Y available following two injections of vaccine for 
dialysis patients receiving 100 mcg doses. At three months, 68% (19/ 28) had 
antibody (S/ N 2_2.1), while 2'5% had a fully protective titer (mIU/ml2:10) . 

In summary, predia lysis and dialysis patients do not respond to the vaccine as 
wel 1 as healthy adults. Responses to the vaccine among patients impr oved with 
increasing dose and were better with administration in the deltoid as opposed to 
the buttock. Responses to the three injection and intensified six injection 
regimens of vaccination appe!ar to be similar. 

Mentally Retarded Institutionalized Patients 

One study is in progress in1:::luding 202 mentally retarded individuals. Partici
pants receive a 10 mcg or 20 mcg dose of the recombinant vaccine at 0, land 6 
months . Two hundred persons have completed a three injection reg i men of vac
cination. Anti-HBs responses following only one injection are available for 201 
vacci nees. At 1 month 19- ~~0% had an anti - HBs titer of S/ N >2 . 1 , while 8- 11% 
achieved a protective titer of mIU/ml 2.10. -
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Thalassemics/Hemophiliacs 

Thirty-one thalassemic children (<16 years of age) have received intramuscular 
injections of yeast recombinant hepatitis B vaccine in a single study. Among 15 
children who received threei 5 mcg doses, 89% had at least minimal evidence of 
anti-HBs at 7 months (S/N >2 . 1), while 78% had fully protective titers (S/N 
>10). Twe l ve children have received three 2.5 mcg doses of vaccine. At 7 
months, all had titers of S/N >10. 

Fifteen patients with hemoph i lia have been vaccinated subcutaneously in a single 
study. Twelve subjects under 20 years of age who received two 5 mcg doses all 
had protective levels of antibody by 3 months (m!U/ml >10). Three patients >20 
years of age have received 10 mcg doses of vaccine. At 3 months, 2 of these 
patients had seroconverted (S/ N >2 . 1) . but neither had achieved a protective 
level of antibody (rn!U/ml 2_10). -

Nonresponders/Hyporesponder:s/ Trans i ent Responders 

Six studies are in progress invo l ving 55 healthy adults and 26 dialysis patients 
who failed to develop de1tectable anti-HBs after three injections of plas
ma-derived hepatitis B vacdne. The studies also include five healthy adults 
who were hyporesponders or transient responders to the plasma-derived vaccine. 
Nonresponders receive an injection of the yeast recombinant vaccine (10 or 20 
mcg doses for healthy individuals and 40 mcg doses for dial ysis patients) at o. 
1 , and 6 months . Hypo res ponders and transient responders receive a s i ngle 
injection containing 10 mcg of the yeast recombinant hepatitis B vaccine. 

Thirty nonresponders (24 healthy adults and six dialysis patients) have complet
ed the three i njection reg i men of vaccination. Anti - HBs {S/N >2.1) was detect
able in 79% ( 11/ 14) of the adults measured at 7-9 months, while 50% had protec
tive titers (mlU/ml >10). Two of four dialysis patients monitored at 7-9 months 
developed antibody tTters of mIU/ ml ~10. 

Three of four hyporespondlers/transient responders had protective titers of 
anti-HBs one month after receiving a dose of the yeast recombinant vaccine. 

Preimmune Adults 

Two studies are being c~nducted to examine the response of adults, who have been 
documented to have hepatitis B antibody at some time in the past, to a single 5 
or 10 mcg booster injecti1on of yeast recombinant hepatitis B vaccfoe. Six
ty-three persons have rece·ived a 10 mcg dose of vaccine. Ninety-seven percent 
of those participants whosi~ anti-HBs responses were measured approximately one 
month fol lowing the booster demonstrated a boost in titer at that time. One 
individual who was antibody negative just prior to the booster injection failed 
to develop detectable antibody. Twenty-eight individuals received a 5 mcg 
booster injection. All of 25 participants tested at one month after the in
jection demonstrated a boost in anti-HBs titer . 

Chronic Carriers 

One study is being conducti~d to detennine whether vaccination can eliminate the 
carrier state. Eighteen adult chronic carriers (positive for HBsAg for at least 
one year) have been scheduled to receive six 10 mcg doses of recombinant 
hepatitis 8 vaccine at monthly intervals. Three participants have received all 
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six doses; eighteen have received at least four doses. Administration of the 
remaining doses continues in progress. To date, none of the carriers has become 
negative for HBsAg. 

Anti-HBs Subtype Specificity 

Four major subtypes of the hepatitis B virus are known with respect to the 
antigenic composition of HBs.Ag. The subtypes _are _designated adw, adr, ayw, and 
~- All of the subtypes have the common ant1gen1c detenninant a, and anti-HBs 
specific for the a detenni1nant of HBsAg would be expected to- be protective 
regardless of the subtype of the challenging virus. 

The immunizing component of the yeast recombinant hepatitis B vaccine is HBsAg 
of subtype ad. Assays were perfonned to ascertain that anti-HBs induced by the 
vaccine in numan subjects i:s largely specific for the a detenninant of HBsAg . 
Postvaccination serum samplE~s with anti-HBs titers of 25 mlU/ml or more from 
subjects in several studies were tested to determine the percentage of antibody 
specific for the a and d determinants of HBsAg. Table 7 shows the results of 
these assays. Antibody- spi?cific for the a determinant predominates. By 3 
months (2 months after the siecond dose of vaccine) the mean percentage of anti-a 
in all sera tested was 90%. The percentage of anti-a continued to increase with 
time and reached 95% at 7/8 months {l to 2 months after the third dose of 
vaccine) . 

SAFETY 

The vaccine has been well tolerated . There have been no reports of serious or 
alanning reactions attributable to vaccine. To date there have been 7 reactions 
that are possibly related to the vaccine. Five of these reactions are described 
in table 8 which lists reports of experiences among vaccine recipients that have 
been filed with the OoBRR. The other two reactions which are not described in 
Table 8 are surmiarized below: 

1. A 23 year old female devi~loped hives within 24 hours of receiving the first 
injection of vaccine. The hives were described as one large 3- 4 inch lesion , 
pruritic, with several satellite lesions on the back and several small 
lesions on the leg·s. }\11 symptoms resolved by day 4 post vaccination. 
Within 24 hours of rece ·iving the second injection of vaccine the subject 
developed sma 11 hives on the back, arms, and 1 eft hand . A 11 symptoms re
so 1 ved by day 4 post vaccination. The individual received her third in
jection of vaccine with no evidence of hives. In the past, the subject 
developed hives during administration of contrast dye (for CAT scan) . There 
is no other allergic history. 

2. A 40-year old female devE?loped a few ecchymotic flat lesions on the lateral 
aspect of her breasts, bilaterally , four days after the first injection of 
vaccine. Over the following two days the lesions increased. Vomiting 
occurred on the third day. All symptoms disappeared over the next 36 hours, 
and the subject has rernained well. There was no fever, and WBC, Hgb, 
platelets, and coagulation profile were normal. The patient has no history 
of allergies to exogenous substances . No further vaccine was administered to 
this patient. 
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Table 9 summarizes the most frequent injection site or systemic complaints 
reported by healthy adult vaccine recipients . Injection site and systemic 
compla ints were reported with frequencies of 17% and 15%, respectively. The 
most freq uent specific injec.tion site reactions were soreness, pain, and tender
ness. The most frequent sp1?cific systemic complaints were fatigue/weakness and 
headache (see SUMMARY- HEALT~l CARE PERSONNEL AND OTHER HEALTHY ADULTS for a more 
detai l ed listing of clini cal complaints). 

ln add1tion to monitoring clinical complai nts, recipients of the yeast 
recombinant hepatitis 8 vaccine were also followed for antibody to yeast anti 
gen, e l evations of alani ne aminotransferase , and acquisition of the hepatitis 8 
virus serologic markers HBsAg and anti - HBc . Since the yeast recombinant 
hepatitis B vaccine does not involve intact hepatitis B virus at any stage of 
its formulation , and it also cannot contain core ant i gen, post-vaccination 
assays for HBsAg and anti-HBc were included only to detect possible breakthrough 
hepatitis 8 infections or infections that might have been in an early stage of 
incubation when vaccination was initiated. 

Antibody to Yeast Antigen 

In order to l ook for antibody to components of the yeast used to prepare the 
vaccine, sera from vaccine recip i ents were tested by radioimmune assay. The 
yeast antigens utilized in the assay were derived from the parent strain of S. 
cerevisiae used for the prc,duction of HBsAg. This strain does not contain the 
gene for HBsAg. Sera from 133 vaccine recipients (adults and children) were 
tested for antibodies to :yeast antigen. One hundred percent of individual s 
tested had anti -yeast IgG fo both pre and postvaccination sera. The titers in 
prevacci nation sera ran9ed from 12,000 to 104,000 antibody units. 
Postvaccination anti-yeast IgG titers fluctuated over time with some increasing 
and others decreasi ng. However, a statistical test failed to show any 
significant trend in postvaccination anti-yeast titers of antibody (Table 10) 
There was also no association found between changes in the titer of anti -yeast 
antibody and the incidence of c l inical complaints following vaccination (Table 
10) . 

The most prominent yeast antigen found in preparat i ons of the yeast recombinant 
hepati tis B vaccine is designated P60 . Antibody to P60 is detected and 
semi-quantitated using a Western blot assay. Prevaccination and 3 month 
postvaccination sera from 42 individuals have been assayed for antibody to P60. 
There were no statistically signi fi cant associations between the level of 
antibody to P60 and the incidence of clinical complaints follow ing vaccination 
(Table 11). 

Alanine Aminotransferase (ALT) 

All subjects enrolled in a clinical study have pre- vaccination ALT levels 
determined. To date, one ,,r more post-vaccination levels have been obtained in 
most individuals. Thirty-•one subjects, whos~ pre-vaccination ALT levels were 
norn~l. had e l evated levels of this enzyme (1.5 - 7.0 times the upper limit of 
normal ) a t some time during a 7-8 month period of observation following vac
cination. Elevations were transient in 22 cases. For 3 subjects, transient 
elevations 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 not 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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participant1 s follow-up serum sample showed a decreas ing ALT, and the other 
individuals have no follow-up se1ra available. These 9 individuals have shown no 
clinical or serologic signs of hepati tis 8 . 

Two additional subjects had fluctuations in ALT levels. In both cases the 
prevacc1nation samples were elevated (1.5 - 2 times the upper limit of normal). 
After vaccination, the levels r1eturned to normal, increased, and then began to 
decrease. In one case, a 4.5-f()ld increase in ALT was noted a t 2 months after 
vaccination. At 3 months the ALT level was 2-fold higher than normal. In the 
second case a 3.5-fold increase in ALT was seen at 6 months. AT 7 months it was 
2-fold higher than normal. No reason for the ALT elevation could be ascer
tained. No follow-up sera are available. Neither participant has been reported 
to show any clinical or serol ogic signs of hepatitis B. 

Sporadic transaminase elevation$ may result from a variety of causes including 
minor muscle trauma (such as that caused by exercise and by intramuscular 
injections), common infection (including viral and mycoplasmol infections), 
drugs (including aspirin), and alcoholic beverages. In a previous clinical 
trial of plasma-derived hepatitis B vaccine, about one percent of the vaccine 
and the placebo recipients had el evated ALT levels at each testing. The 
elevations were sporadic; thos,e with an elevated ALT at any given time were 
generally not the ones with an elevation at the next testing time. Elevations 
among recipients of the yeast recombinant vaccine have been similarly sporadic 
and of low incidence. We do not believe that the transaminace elevations that 
have occurred are likely to have been caused by the yeast recombinant hepatitis 
B vaccine. 

HBsAg 

The Interim Submission reported 2 initially seronegative vaccine recipients for 
whom a single postvaccination serum sample gave a marginally positive test for 
HBsAg (S/N ~2 . 1). 

In one case, the 3 month postvaccination serum from a healthy teenager tested 
just above the cutoff for HBsAg (S/N = 2.11). However, the prevaccination. 1, 
6, and 7 month postvaccination samples were negative for HBsAg. The individual 
had normal ALT levels and all serum samples were negative for anti-HBc. It 
seems likely that the low positive test was spurious. 

The second case is an adult health care professional. The subject's 6 month 
postvaccination serum gave a low positive test for HBsAg (S/N = 2.4). However, 
a subsequent retest of this serum sample tested negative for HBsAg. The 
prevaccination sample and all other postvaccination samples through 8 months of 
follow-up have been negative for HBsAg and anti-HBc and all samples have had 
nonnal ALT levels. 

Anti-HBc 

A total of 18 participants had serum samples positive for anti-HBc at some tin-e 
during the study period. Five of the individuals had prevaccination samples 
positive, while 13 had positiv,~ postvaccination samples. A brief description of 
each case follows. 
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Healthy Adults 

Two subjects had prevaccination serum samples positive for anti -HBc. In one 
case, the anti-HBc was transient. In the other case, all but one serum sample 
taken after vaccination rema.ined positive, Serum samples for these individuals 
have remained negative for HBsAg and there has been no report of clinical 
i 11 nes s. 

One healthy adult was reported in the Interim Submission to have had a 2 month 
postvaccination serum samplE! positive for anti-HBc . The same serum sample was 
reported negative on retes1t. A11 subsequent samples through 12 months were 
negative. In two additional adults, the 6 and 8 month serum samples, 
respectively, were borderline positive for anti -HBc. All previous serum samp1es 
were negative. Both subjects remained HBsAg negative, and there has been no 
report of clinical illness . Repeat testing will be done and follow-up samples 
are pending. 

Predialysis Patients 

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

Dialysis Patients 

Three dialysis patients had prevaccination serum samples which tested positive 
for anti -HBc. For one patiient the positive anti-HBc was transient. Anti-HBc 
persisted in the other two patients. None of the patients was reported to have 
developed clinical illness cir become HBsAg positive. 

Three dialysis patients werEi reported to have one or more serum samples positive 
for anti-HBc postvaccination. In one case, the positive anti-HBc was transient. 
In the second case, the 9 month sample was positive. In the third case, the 3 
and 6 month samples were positive. Further samples were not available. None of 
the patients was reported to have developed clinical illness. 

Other Populations 

The 8 month serum sample from a patient with hemophilia was r~ported 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 percentage of vaccine recipients with serum samples 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 receive 
transfusions of blood and blood products at varying intervals during the course 
of their disease. Where possible retesting will be done and follow -up samples 
obtained. 
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EFFlCACY 

Four studies have been initiated to evaluate the efficacy of yeast recombinant 
hepatitis B vaccine in preventing chronic hepatitis B antigenemia in healthy 
infants born to mothers who are positive for HBsAg and either 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 States. ln 3 of the studies, infants 
receive a single injection of hepatitis 8 i11111unoglobulin i11111ediately after birth 
followed by injections of yeast recombinant hepatitis B vaccine (5 mcg dose) at 
0 , land 6 months. One of these studies also includes 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 any HBIG. 

To date, 412 infants have be~n enrolled in the 4 studies, 289 of these in groups 
receiving the yeast recombin,ant hepatitis B vaccine. No serious adverse experi 
ences related to the vaccine have been reported. 

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

COMPARISON OF RECOMBINANT AND PLASMA DERIVED VACCINES 

The only hepatitis B vaccine currently licensed in the United States 
(HEPTAVAX-B} is comprised of noninfectious HBsAg that has been purified from the 
plasma of chronically infc?cted persons. By contrast, the investigational 
recombinant hepatitis B vaccine is made from HBsAg produced by a strain of 
baker's yeast (S. cerevisiac?) containing that portion of the hepatitis B virus 
gene which codes for surfaci~ antigen. HBsAg puri fied from yeast is essentially 
the same as that from human plasma including its particle appearance. Unlike 
the plasma-derived HBsAg the yeast HBsAg is not glycosylated. The recombinant 
HBsAg vaccine is adsorbed to alum as is the plasma-derived product. 

A direct comparison of the two vaccines with respect to i1m1unogenicity and 
clinical complaints will be available from two studies. One is a small (56 
participants) randomized study (#807). The results for this study are presented 
in the appropriate study sulllllclry (see SUMMARY-HEALTH CARE PERSONNEL AND OTHER 
HEALTHY ADULTS). The other is a double blind study in which 300 healthy adult 
male homosexuals will receive three doses of either yeast recombinant (10 mcg 
dose) or plasma- derived (20 mcg dose} hepatitis B vaccine . This study was 
initiated recently. The first injection of vacc ine has been administered to 197 
subjects, while 113 have 1·eceived the second of three scheduled injections. 
Assays for hepatitis 8 serologic markers will not be done on any samples until 
subjects have received all injections of vaccine. However, interim clinical 
reports submitted fol lowing the first two injections have been examined by the 
clinical monitor at Merck and complaints and elevated temperatures tallied 
according to the type of hepatitis B vaccine (recombinant or plasma-derived) 
that was administered. 
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Clinical complaints from the study involving homosexuals are surmiarized in Table 
12. All reactions have been mild and trans ient. Among recipients of plas
ma-derived vaccine, 39% reported injection site reactions while 31% had systemic 
complaints within a 5 da:y period following vaccination. Recipients of 
recombinant vaccine reported injection site reactions following 32% of the 
injections, while 24% had systemi c complaints. Local complaints consisted 
almost exclusively of sorenEiss at the injection site for recipients of either 
vaccine . The most freque•nt 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 
plasma-derived 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 hepatitis B vaccine is possible using data from multiple 
ongoing studies involving the recombinant vaccine and historical data obtained 
in earlier studies with the plasma-derived vaccine . This type of comparison is 
described below and demonstrates that both recombinant and plasma-derived 
vaccines are we ll tolerated and highly irrrnunogenic. Tables 13 to 17 compare the 
anti -HBs responses of hea 1th care personnel and other heal thy adults who re
ce ived 10 mcg doses of yeast recombinant hepatitis vaccine in the current 
clinical 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 injections of vaccine, were 94% or 
greater for either vaccine ( Table 15). The GMTs of responders in this age range 
were 1554.0 m!U/ml (approximate conversion from (b) (4) units) and 1282.3 mlU/ml 
for recipients of plasma-derived and recombinant vaccines, respectively. 

The percentages of both !Plasma-derived and recombinant vaccine recipients 
developing anti-HBs {S/N >2. 1) declined with increasing age. The geometric mean 
titers of responders alsovaried inversely with age. Although 94 - 99% of the 
vaccinees ages 20-49 years of age had anti-HBs after 3 injections of vaccine, 
the frequency of seroconversion in subjects 50- 59 years of age was 90% among 
recipients of recombinant vaccine and 85t for those who received plasma-derived 
vaccine. The geometric mE!an titers of anti - HBs at 7/8 months in persons 
receiving recombinant vaccine ranged from 1707 mIU/ ml for the 20-29 year age 
group to 442 mIU/ml in the• 50-59 year age group. The GMT for recipients of 
plasma - derived vaccine was 2830 mlU/ml for the 20- 29 year age group and 306 
mIU/ ml for the 50-59 year age group (Table 15). 

Table 16 shows the distribution of antibody titers achieved by healthy adult 
vaccinees of all ages foll owing 3 injections of either yeast recombinant or 
plasma-derived hepatitis B vaccine. Among recipients of the recombinant 
vaccine, 98% had at least minimal evidence of antibody (S/N >2.1) . while 97% 
developed fully protective levels of anti-HBs (mIU/ml >10). Eighty-nine percent 
of the vaccinees had a titer of mfU/ml >100, while 5B% had a titer of mlU/ml 
>1000 . A fairly similar distribution or titers was characterist ic of persons 
receiving the plasma-derived vaccine. Ninety-five percent seroconverted for 
anti-HBs (S/N >2.1), while 92% developed fully protective levels of antibody 
(mIU/ml > 10). - Seventy-eight percent of the plasma-derived vaccine recipients 
had a titer of rnIU/ml _?_100, while 53% had a titer of mIU/ml 2_1000. 

Tables 17 and 18 su1T111arize the anti-HBs status of recombinant and plasma-derived 
vaccine recipients at 12 months. The GMTs of responders at 12 months are 2 to 
5- fold lower than those observed at 7/8 months . However, when tallied across 
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all age groups, 90~ of the 1"ecombinant vaccinees and 92% of the recipients of 
plasma-derived vaccine retained fully protective titers (mIU/ml >10) at 12 
months (Table 18}. Sixty-fhre percent of the recombinant vaccine reclpients had 
titers of mIU/ml >100 at 12 months, while 25% still had titers of mIU/ ml >1000. 
Among vaccinees who receive:d the plasma-derived vaccine, 70% had titers of 
mlU/ml~lOO at 12 months, while 37% retained titers of mIU/ ml I l000. 

Table 19 shows the frequencies of local injection site complaints, any type of 
clinical complaint, and elevated temperatures reported by health care personnel 
and other healthy adu l ts following vaccination with the yeast recombinant 
hepatitis B vaccine in current studies compared with the frequencies of such 
complaints among s imilar subjects in earl ier studies of plasma-derived hepatitis 
8 vaccine. With either vaccine, the frequencies of complaints were somewhat 
lower fol l owing the second and third injections. Over all injections, the fre
quencies of inject ion site complaints and any type of complaint were 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 frequencies ,of 17% and 27%, respectively. All complaints were 
mild, transient in nature and consisted most frequently of injection site 
soreness. fatigue/ weakness and headache. The frequency of elevated temperature 
(>lOOcF, oral) reported by healthy adults during a 5 day period following 
vaccination was approximately 3%, both for recipients of plasma-derived vaccine 
and of yeast recombinant vaccine (Tab le 19}. 

Clinical studies with the recombi nant vaccine demonstrate its safety and 
irrrnunogenicity. A comparison with histori ca l data obta i ned 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 historical data from past studies 
involving the plasma-der i ved vaccine, clinical reactions appear to be somewhat 
more frequent fo l l owing injEiction of the recombinant vaccine as compared to the 
plasma-derived vaccine. However, in one contemporary double-blind study 
involving both vacc i nes, clinical complaints were more frequent among recipients 
of the plasma-derived as compared to the recombinant vaccine . Both vaccines 
were well tolerated wi th postvaccination reacti ons being of a mild and transient 
nature. 



fable l 

Clinical Studlts of Health Cart Ptrsonne1 and Othtr Htalthy Adults Rectlvlng Ytast AtcOllblnant 
Produced By tht (b) (4) Ntthod (88 IND 1925) 

Htpatltts 8 Vacclnt 

I Subjtcts 
Oah Vue lne P l anned ~ with ant I - HIS Tl111t 

Pop11 \at Ion Sl 11dv I Invest lg.tor location Initiated Sla \us lot Dost hgl111en (Vacclnlted) S/ N ~2 . l a)U/111 ~10 ("onths ) 

Htalthy 119-t • Bishop l'ltrck , Co • • PA ll/l&/ 83 In p r ogress ( - 1(444 10 IICf 0 , I, 6 IIOS. 30 (26) 100 ( 11/11) 94 ( 16/1 1) 1/8 
Adults 

Hulthy 909-1 Plotkin, Phi ladtlpllla 6/19/84 I n progress C-1444 10 IIC') 0,\,6ms . 20 (18) 100 ( 11/11) 100 (\1/11 ) J/8 
Adults Starr 

Hultlly 839 8hhop llltrck , Co . • PA 7/31/84 In progrus C-1:444 10 IIC9 Day 0 10 ( st 2S ( l /4) 0 (0/4) 6 
Adulh 

Hulthy 181 1 lno Japan 12/84 In progr ess C- l21S 10 lat!I 0 , 1,6 IIOS . so (40) 100 (40/40) HA 
Adults 

Htalthy 894 Poll:: 8altl110rt 4/85 In progress C- ltS63 10 11C9 O, l,6 ac,s. (81) NA NA 
Adults 3S0 
(Kale H-8- Vu 20 kg 0,1,6 91>S. (88) NA II.A 
Ho.osexua Is) C-N252 

Hea ltlly 898 lhhop lltrck l Co ., PA l l/18/85 In progrtss C-1112S 20 acg 0, 1,6 ac,s. 20 (2) NA lfA 
Adults C--1'126 10 1Kg 0,1,6 _,L 20 ( l) NA NA 

Hultlly 901 llno Japan 5/7/85 In p rogrtss C- lll S 10 11e9/11'1 0,1 , 6 91>S . 62 (62) 98 (S4/SS) NA 
Adults 10 IICg/SC 0, l, 6 ac,s . 62 ('2) 97 (56/S8) NA 

Hu lthy 904 lttssler Chlugo 10/85 In pr09ress C- N111 10 IICg o.,., •s. 50 (SO) NA ltA 
Adults C-Ul 1 10 acg 0.1., •s. 50 (SO) NA NA 

Healthy 900 Zucktn111n Loodon, I)( 8/85 In pr09rtss C-fll 2fl 10 IIC9 O, l ,6aos . zoo ( NA HA 
AdulU 
(Ma le 
ttc.c, S fl H ls ) 

Hei 1th hrt 792-1 Dttnsteg 8oston S/84 fn progrtss C- lS64 10 IIC!I 0, 1,6 IIOS . 30 (JS) 96 ( ll/28) 93 ( 26/28) 9 
Personnel 

Heal th Cart 194 Alter htMsd1 4/18/84 In progress c-uo 10 acg 0,1 ,6 aos . 30 (41) 97 (3S/3') 94 (34/36)-- 1/8 
Personntl 

0 
NA • Not AYal lable 0 

•Suffh nullbu lndtutn addrnd1a to Ini tial study protocol. 0 .... 
••lh1s ~runhge h \hat w1th S/11 ~10 , rather than •lUl•I ~10. IJ1 

31531/ 1 
l/9/86 



Table l fCont.) 

Clinical Studies of Health Cart Ptrsonntl and Other Healthy Adults Receiving Yust RecOllblnant H~atltls 8 Vaccine 
Produced By the (b)(4) llethod (88 IND l92S) 

I Subjrcts 
Date 'lace lne Plannrd ~ with aiitl-H8s Thw 

Pop11 lat Ion Study I Investigator Loc1tlon In It lattd St•tus lot Dost Aegl•n C V•cc lnttfd) S/N ~2.1 ■IU/111 ~10 (Months) 

Hu 1th Cart 194-1 Alt tr Brthesd1 6/84 In progress C- K444 5 •9 0,1,6 ■os. JO (30) 84 ( 2 l/2S) 16 (19/25) .. l/8 
Perso,mrl 

Health Cir, 195- 2 Deinhardt W. 6er1111ny 12/1/84 In progress C-l215 10 •g 0,1,6.os . 300 ( 91) gg ( 19/80) 99 (19/80) l/8 
Personntl C- KS64 10 •g 0,1,6 ■os . (148) 100 (16/76) 100 (16/7f,) 7/8 

HHlth Cart l98 Hol Hnger Houston 4/11/84 In progress C-ll446 20 ■cg 0.1,6 ■os. 35 (36) 100 (JS/JS) 4.11 (32/35) 7/8 
Personnt 1 10 ■cg 0,1,6 .OS . JS (31) 91 (34/35) en (35/36) 1/8 

s ■cg 0,1,6 ■os. 35 (36) 91 ( 35/36) 83 (30/36) 7/8 

ltulth Carr 801 Septla,s Houston 2/16/84 In progress C- K4« 10 ■cg 0,1,6aos . 25 (22) 100 (21121 l 100 (21/21) 7/8 
PeNonntl 

Hulth Car, 803 Juchon Otnver l /16/84 In progress C- U44 10 IIC9 0,1,6 aos. 30 (31) 85 ( 12126) es (2U26) 1/8 
Ptrsonntl 

Hulth cu·, BOl Schal■ Netherlands 4/4/84 In progreu C..«444 10 acg 0,1,6 ■os. 30 (31) 100 ()till) 100 (ll/31) l/8 
Personnt I H-8 Vu 20 IICg 0,l,6 ■os . lO (25) 100 (ll/22) 100 (22/22) 1/8 

1 S10J 

K«alth Cart 808 SUil)l 1ner Tucso• 4/3/84 In progress C-U44 10 •9 0,1,f, MOS. 25 (25) 9' (22/23) 96 1nnJ) 1/8 
Personnrl 

Health Carr 811 ,rob Switzerland 4/10/84 In progrtss C-K446 10 •CJ 0, I.• aos. 11 Ill) 86 Oil) 93u•15/6) 7/8 
Personnrl 

Hu Ith Cart 813 tavldson IITC 2/1/84 In progress C-U44 10 acg 0,1,6 ■os . so (62) 97 (38/39} 91 (38/39) l/8 
Personnel 

Hulth Care 813- l D4Yldson •re 2/84 In progrns C- K444 5 IIC9 0,1.6-,s. SO (Ml) 94 ( 44/4 7) 91 (43/U) 7/8 
P•rsonMI 

Hu 1th Care 113-2 Davidson NYC S/84 In progress C- K444 2 . 5 ■cg 0.1,6 ■os . 50 (61) 100 ( COl'O) 9l (39/40) 7/8 
Personntl 

Htl Ith Care 813- 3 Cavldson NYC I/IS In pn11rns C- l220 10 .cg 0,1,6aos . 50 (62) ,s (31/39) 92 (36/39) 6 
Personnel 

He• Ith C.re 813-4 Cavldson NYC 2/1S In progress C-l220 S •9 O, l ,6 aos . so (61) 93 (41/44) 80 ( 3S/44) 6 
Personnel 

0 
0 
0 

••rhls percentage ts that with SIN ~10. r,ther tMn ■IU/■l ~10. 
O'-

•••sastd on 6 subjects (S responders) for wh- n-rlc tHrrs ,r, av1Hable. 
llSll/l 
1/1/96 



Table l (Cont.) 

Clinical Stud1fS of Htilth Care P•rsonn•l and Other Healthy Adults Recelvtng Yust RrcOllblnant Hepatitis 8 Y1cclne 
Produced By the {b) (4) ~thod (88 IND 1925) 

I Subjects 
Oah Y,cc1ne Planned ~ wlth antl-HBs Tl111e 

Popula t ton Study I Investigator location lnlt I.sled Status lot Pose Regt,wn (V,cclnahd) S/N ~2.1 ■IU/■t ~10 (Months) 

Hu Ith Care 813-5 Davidson NYC 6/85 Jn progress C-11125 20 ■cg 0,1,6 .,s , so ( 1) NA NA 
Personnrl C-fll26 10 ■cg 0, 1,6 ■os . so (J) NA NA 

He, 1th Carr 816 Plott In , Plll11delpllta S/IS/84 In progress C-U46 10 •9 0, 1,6 -,s . 25 ( 8) 80 (4/5) 80 (4/5) 1/8 
Personn, 1 SUrr 

Hulth Care 835 lffllOn Ch1pe 1 HIii 10/26/84 In progrus 
Personne 1 

C- l564 10 •9 o. 1,6 -,5 _ 30 (29) 100 ( 19/19) 100 (19/19) 1-9 

Hu Ith Care 838 Deinhardt W. Gen1111ny 6/1/84 In progreu C- UJ3 10 ,acg 0, I ,6 ■os . 2S ( 21) 94 {Hi/11) 94 { 16/11) 118 
Ptrsonn, 1 

Hta 1th Care 859 C lunieclr. Bflgl• 3/12/85 In progrn s 
PtrsOflne I 

C-l563 10 •9 O,l,6 ■os. so (31) 80 (24/30) SJ (16/30) 3 

Hea ltfl Care 860 L1ufs 
P,rsonne I 

W. Genuny 12/28/84 In progress C- K563 10 •g 0, 1, 6 ■os . 100 (60) 100 (S6/S6) 100 (56/56) 1/8 

Htalth tare SU llanlt\n, tanada 5/85 In progress C- L2l7 10 •9 0,1,6 -,5 _ I SO (11) 32 ( 22/68) 12 (8/68) 
Ptnonnel Coates 

Health Cut 8ll Oon 
Ptrsonnel 

S\ngapore 1 /l6/85 In progress C- J.51>4 10 ia:g O, 1, 6 ■os . 30 ( 31) 91 (28/29) 91 (21/29) 7/8 

HHlth C~re 880 Worwsrr va111alla, Nf 4/l /85 In s,rogn!>S C-l21S 10 .:g 0, 1 ,6 ■os. 50 (50) 86 (31/36) r,4 ( 23/36) f, 

Ptrs1M1nr I C- L216 50 (43) 100 120/20) 100 (20/20) r, 
C-l21l 50 ( S4) 18 (23/26) 81 (21/26) 6 
C- L2'9 50 (0) 90 ( 19/21) 81 (\1121) r, 
C-l220 SO (43) 91 (38/39) 90 (JS/39) r, 

Hta ltll Cue 883 Plott In, Phlladelphl1 11/13/84 In progress C-L220 10 ■cg 0, I .6 ■os. 25 ( 28) 100 (l4/24) 96 ( 23/2◄) 1/8 
Prnoenel Starr s ■cg 0, I ,r, ■os. 25 (25) 100 (20/20) 95 ( 19/20) 1/8 

HealO C,re 885 Liebowitz IH1at 1/IS h progress C-l2lS 10 •g 0, 1,6 IIOS . 50 NA NA 
Ptrs011ne I C- l21' 50 11A 11A 

C-l21J 50 ( 50) NA ICA 

C-L219 50 (50) NA NA 
C- l220 so (50) 11A NA 

Hnlth C1~ 6 (5/82) 
0 

889 Perl I lo St. Louis 6/19/85 In progress C-K'37 10 IIC9 0,1,6 ■os . 50 (88) 11 (14/82) 0 
Per\onnel 0 -
Ilea 1th C1re 83◄ Rtzutto 30 (25) NA NA 

~ ' 

lhly 8/8S In progress C-KS6-4 10 •9 o. 1,6 .,s . 
Personnel 



Populat Ion 

He. l th t,r, 
hrsonnel 

Hulth c,r, 
Personnel 

Ht1Hh C1re 
Personnel 

IIHllll Can 
Personnel 

Ht1lth C1rt 
Personnel 

Kea Ith C1re 
P«rsonnel 

He•ltll C1re 
Persot1nel 

31531/4 
1/8/86 

Study I 

841 

891 

912 

914 

BIS 

861 

899 

fable 1 (Cont.) 

Cl ln\cal Stud\e~ of Ht•lth c,re Personnel and Other Healthy Adults Recttfln9 Yeast 
Produced By tht (b) (4) Nl!thod (88 UID 1'2S) 

Recombinant Hepatitis 8 vaccine 

I Subjects 
Dlte Vaccine Pl,nned I!; with ant t - HBs 

Invest ll;iator Location lntt lated Status lot Dose Rtglaen (Yacc lnahd} S/11 ~2.1 •IU/■1 ~10 

Zuchl'llln Uni led Klngd011 S/85 In progress C-l563 10 ■cg 0, I , ' IIOS . 100 MA NA 

Hu ChlM 12/8S In progrus C- KS•4 10 ac:g 0, 1,6 IIOS. 100 (2S) NA 11A 
H-8-Vax 20 ac:9 0, 1,6 IIOS . 1DO (25) NA 11A 
0027l 

Sh1■tzu J•pu 9/UBS In progress C-l220 10 111C9/IN 0,l,6110S . 87 ( 87) 7S (S6/1S) 11A 
10 •9/SC 0,1,6 aos . 88 (88) s, {0173) NA 

Bur·tttt high• 11121/85 h progrus C-fll26 10 •9 0,l,6110S . 20 (20) NA llA 

Sch1I■ Netherlands 12/85 In progress C- 1(937 10 •9 0,1,6 aos . 30 NA 11A 
20 •9 0,1,6 aos . JO NA NA 

H-8-VAX 20 •CJ 0,1,6aos . 30 NA NA 
2271l 

Crovarl Italy Planned C- l564 10 •g O.l.6110s . 30 MA ICA 

Ot!Uc Jhly Planntd C- l564 10 ac:g 0,1,6 ■os . 30 NA NA 

n-
(llonths) 

2 
2 

C> 
0 
C> -OD 



Popuh t Ion 

HttaOPh I 1 l,c s 

Jh• l11 SHIC 
Ch i ld r tn 

Pat ltr,ts 
vltll Slctlt 
Ce 11 A11ttth 

J ISJI/S 
l /1/86 

Cl lnlc•l Studies of He110phll1•cs . Th•l•sst■1c Children and Patients With Slcklt Ctll Ant■la 
Rtcth1ng Vtu t RtcOllblnant Htp.t It Is B Yacclnt Produced by tht (b) (4) Ntthocl ( 88 IND 1925) 

I Subjects 
O•te Vacclnt Planned with ant1- HB 

Study I Investigator lontlon 1nlt1attd s utus lot Dost Rtg1Mn (V,cclnattd) SIN ~2 . 1 ■IU/■l ~10 

861 GIi l NI lw.ukte 11/8/84 Ill progress C- KS64 10 •9 0.1.6 IIOL 2 ( 3) 100 ( 2/2) 0 (0/2) 
S IICg 0 . 1.6 aos. ZS (12) 100 (8/8) 100 (8/ 8) 

799 Stuens NYC 9/4/84 In progress C- 1:444 S IIC9 0,1,6 aos . 25 (l S) 89 (1/9) 78 (1/9 ) 
2 . S acg 0 , J , 6 IIIOS • 2S ( 16) 82 (9/1 1) 64 C 1/1 I ) 

861- 1 Gill NI lwauktt 1/85 rn progress C-ICS64 5 IIC'il 0 ,1 ,6 -,s . 10 (4) NA NA 

,,. 

fl• 
(Months ) 

3 
J 

1/8 
6 

0 
0 
0 



Popu lation 

Hulthy 
lun1gers 

Healthy 
Chi 1'ren 

Healthy 
Chi 1'ren/ 
lnfa•ts 

Hulthy 
Chi l4ren 

Hulthy 
Chi Uren 

31531/6 
1/11/llf. 

St1idy 

81'l 

80'.I 

809- 2 

865 

891 

843 

l•bh l 

Cllnlc•1 Studies of He1ltby TeeMgers, Children •nd lnf1nts Receiving Ye1st Recoabln•nt 
Hep•tltis 8 V•cclne Produced by the (b) (4) Meth9d (88 IMO 1925) 

I Subjects 
Date Vaccine Pl•nned ~ vlth antHl!s 

I Inv es tl91 tor Locat Ion Initiated St1tus Lot Dose llegl•n ( Vue lnated) S/N ~2 . 1 ■IU/■1 ~l0 

Papaev109e lou Gruce 5/12/84 In progress C--Jt564 10 ■cg 0,l,6 aos . 5S ( 55) 100 (52/52) 100 (52/52) 
C-K732 5 ■c9 0. 1.6 aos . 55 ( 55) I 00 ( 54/54) 100 (54/54) 
C-l732 2. 5 ■cg 0, I ,6 aos . 55 ( 55) 100 (53/53) 94 (50/53) 

Plott 111, Pht lade lpllh1 2/2/84 In progress C-U44 5 ■cg 0,1,6 aos . 20 (22) 100 (14/14) 100 (14/14) 
St1rr 2 . 5 ■cg 0,1,6 IIOS. 20 ( 11) 100 (10110) lOO (10/10) 

Plott la, Ph I lade \pl\\• V19/84 ln progress C-1032 2 .5 ■cg 0,l,li aos. lS (15) 100 (H/11) 100 (11/11) 
Starr 1 .2s acg 0, 1,li aos . 25 ( 26) 100 (14/14) 100 (14/14) 

Yeoh Hong Kong 2/1/85 In progress C-U3-4 s ■cg 0,l aos. 100 (90) 96 (23/2-4) 88 (21/24) 
S acg 0,1,6 aos. 100 (81) 100 (21/2\) 100 (21/21) 

Hu China 12/BS In progrus (-1(564 s ■cg 0,1,6 ■os. 100 (25) NA lfA 
H-1 Vax 10 ., 0,1,6 ■os. 100 (ZS) NA 11A 
002ll 

Oon Sl119apore Planned (-f,;}34 s ■cg 0,1,6aos. 30 MA NA 
C-fl127 2 .5 IIC9 0,1,6ms. 30 NA 11A 
C-fll 28 1 . 25 w:g 0, 1,6 ms. 30 NA NA 
C-fll29 0.6 ■cg 0,1,6IIOS. 30 NA lfA 

lt• 
(llonths) 

1/8 
118 
7/8 

7/8 
1/8 

1/8 
7/8 

8 
8 

0 
0 
0 
IV 
0 



Tall le l 

Cllntcal Sludlu of Ol•lys ts/Pr«tatuts PUhnts and Mentally Retarded Patients bcr1v1ng Yeast Rec011t>t11ant 
Hepat lt •s 8 lee"'' Pro:flced by the (b) (4) Mettioc! (88 IND 1925) 

I I Subjects 
I v1th ant HIiis Thw 01te Vue Int Planned 

S/N ~2. l •JU/■ l ~10 (Months I 

Poputat ton Study I Invest 191tor Loutlon Initiates itstus \..~t 11ose Reg1•n (Vacc111at~) 

80 ( 16/20) 75 (I S/20) l/8 

Dialysis 816 PloUtn, PMl.tdelp/11■ 5/lS/84 l~r~s C-«446 40 lltg 0,1,6ms . 25 ( 361 
51 ( H,/28) 46 ( 13/lB) l/8 

Pat 1ents 
Starr 

20 lltg 0, l ,6 an. 2S ( 39) 

64 (23/36) 58 (21/36) 118 

Ol.i1lysls 838 o,tnhardt II. ~f'llllly 6/}/84 I rpr::>9Tt ls C- lt73J 40 lltg 0 , 1,6 ms . 50 (SI) 
Pat lents 

61 (l0/15) 60 (9/15) 10 

Dialysis 838-1 Oelnh1rdt w. ~n1uy 11/84 h:~n)ire<.s C- (133 40 11<9 0,1,2,3,4, 20 (20) 
Pat lents 

fl IIOS . 
20 acg 0,1,2,3,4, 20 (20) so (9/18) 44 (8/11!) 10 

fl aos . 

(19/28) 2S (l/l&)• 3 

Otal~ ts 82S Alter Washington 4/10/85 l11nQiress C--l915 100 acg 0,1,6 IIOS. 30 ( 44) 68 
P•tlents 

71 (Sil) 57 (4/1)* 7/8 

Pred11lysh 789 Hael ltori Ourh• S/23/84 l crogre-ss t--«<446 40 IICg 0,l,6110s 20 (15) 
8' (6/7) Sl (4/1)* 1/8 

Pitlents 

20 a:g 0,1,6 -s . 20 ( 14) 
67 (4/6)* 7/8 H-1 Yu 40 IIC9 0, 1., aos . 20 (If>) ,1 (41') 

64 (1111) 64 (1/11) 7/8 

Preu 1a lys 1 s 811 Grob !wtturl,nct <4/10/M I prc1rt-n c-c•u 40 l!IICg 0,1,6aos. 20 (13) 
SB (J/12) S8 (J/12) 1/8 

P1tle1ts 

20 acg 0,1,6.os. 20 ( 14) 
U (2/13) 1/8 lO IICg 0,1,6iaos . 20 C 14) IS (2/13) 
38 (3/8) 1/8 11-8 Yu <40 acg 0,1,6 ■IOS . 20 (11) 50 (4/8) 
25 (218) 1/8 20 acg 0,1,6 -S . 20 (ll) 25 (2/8) Pred fa ly s Is 838-3 Ot-lnhudt 

0,1 ,6 a)S. 10 ( 8) 13 (1/8} 0 (0/11) 
W. 6e,_11y 1/IIS J progress C- k733 40 acg 

P•t l fflts 

Nent,1 ly 889 Purl\ lo 
0,1,6 .as . 125 (101) 20 (Z0/100) 11 (11/100) 

St. louh 6/1'1115 pr~ss C- k931 20 IICg 
19 (19/101) 8 (8/101) 

Rt-hrdt<t 

10 IICCJ 0,1,.6 aos . 125 (101) 

30 NA NA 

llrnt, lly 81S Scha I• Nettlerl1114s 12/95 } llrog~s~ C-lt937 10 ., 0,1,6 aos . 
bhnlrd 

MA NA 
20 ~· 

o, 1,,, aos . 30 
NA N- 8-ru 20 ., 0 , 1 ,6 .as . 30 NA 

22711( 

0 
0 
0 
rv 

"lhh Pt-rcenhgt-
Is that wtth S/~10, rather tti.n •lU/■l ~10 . -



Table l 

Clinical Studies of Ho~responders and Hyporesponders, Chronic Carriers of KBsAg, and Preill'llllln; 1925) 
AdtAlts Receiving leas\ Recflllblnant ttepat1t1s 8 vacc\ne Produced by the (b)(4) Method (8B IN 

Date 
ln\t 1ated 

vaccine 
f Subjects 

Planned 
{Vaccinated) 

J with antl - HBs 

Population Study I Investigator 

Nonresponders 794 -2 ~lter 
to Plas.a 
Vaccine 
(Healthy Aclults) 

Noru·es1>onders 8H, Plott. In, 
to Plas111a. Starr 
Vaccine 
(Oh lys ts 
Pat lents) 

Honrespondtrs 811 Bishop 
to PlasN 
Yacc lne 
(Healthy Adults) 

Honr,spondtrs BS◄ Olenstag 
to Plassa 
Yacc lne 
{Healthy Adults) 

Honrtspondtrs 875 Johnson 
to Plas1111 
V.ricclne 
(ti1alysls 
Pat hnts) 

Hyporesponders 854 Otenstag 
to P1as11W1 

location 

Bethesda 6/84 

Phi ladelphh 5/H/84 

Merck & Co., PA 3/21 /84 

Boston 10/4'/84 

Duluth 7/85 

Boston 10/4/94 

Status Lot Dose Regl111en 

In prog~ess C -~4~ ◄ 10 111Cg 
5 IIICCJ 

ln progress C-K44b 40 nicg 
20 •9 

In progress c-ist.4 10 .cg 

ln .progress t-(937 40 w:g 
K-B Vu 40 .cg 

In progress C-IC.56'4 10 111(;9 

0, l ,Ea IIOS . 
0, 1 .6 IIOS. 

0,l,6 IIOS . 
0, 1,6 IIOS 

0 , l .& ll05. 

o. l ,& IIIOS . 

0, l,f, 11105 -
0,1,6 IIIOS , 

Day 0 

10 (11) 
(1) 

4 (4) 
5 ( 5) 

20 ( 4) 

20 (14) 

20 (l 1) 
20 (18) 

20 \ 2) 

88 ( 7/8) 
100 ( 1 /1) 

33 (l/3) 
25 (l/4) 

0 (0/2) 

SB (1/12) 

38 ( 5/13) 
47 (1/15) 

M~ 

63 (5/8) 
0 (0/1) 

33 (1/3) 
ZS (l/4) 

0 (0/2) 

25 ( 3/12) 

15 (2/13) 
47 (7/H) 

50 (112) 

T\lllt 
{Months) 

7/9 
7/8 

l/8 
3 

1/6 

t, 

2 
2 

Vaccine 

15 (111) 0 (O/18) 0 0 (0/18)""') 
Ctirontc 
cerrien of 
HBsAg 

8S◄ Olenstag Boston l 0/4/84 ln progress C~S64 10 IICCj 0,1,2,3.4, 
5 ans. 

ulhls percentage (proportion) refers to the nuniber o·f chronic carriers wtio beca111e seronegatlve fClr HBiAg after 11accinal1on 
whh recOllb\nant vacc1ne . 

3 1531/8 
l /8/8b 

0 
0 
0 
N 
l'\J 



Table 1 (Cont . ) 

C Hn1ca 1 Studies of Non responders ar,d Hyporesponders, Chronic Carriers of _ HBsAq, arid Prein1111ne l9Z!i) 

Adults Receiving Yeast RecOllllbln1nt.Hepatltl\ 8 Vaccine Produced b~ the • (b) (4) Method (88 IMO 
-- .,. .. ., 

I Subjects ~ with anti - HBS -
vaccl Ile Planned SIM ~2 . l •1U/~1 ~10 Oate 

Populat 1on Study I lnvesttgator location ln1t\ated Status lot Oo\e Qeg,1111en ("acc1nated) 

1ra11s hnt 854 Oien stag Boston 10/4/84 ln progress C-K5M 10 IIIC9 Day 0 n (3) M.l 

lt~sponders 

Non - 874 Tong Ca 11fornla 9/85 In pro9Nits C-IC.563 10 IIIC9 0, l ,f> MOS . •o (26) 36 (9/25) 

responders/ 
Hypo-
responders 

Prel11n11ne 813-f, Davi,dscn NYC 7/85 Ill prog,re-!.s C--f4l 26 10 IK9 Day 0 100 (31} 97 ( 29/30)* 

~dulls 

Prel-ne 813- 7 Davidson NYC 1/85 Ill proiiress C--fll26 5 atlj Day 0 2S (28) 14,\ 

Adults 10 W:i Ot'Y 0 2, ( 28) MA 

Prel-ne 817 Bhhop Merck lo Co . J/ll/84 111 J)rogress c-u•• 10 acg tllY 0 20 (S) 100 (5/S)* 

Adults 

*lhis percentage (proportion) refers to the n\llllber of pre1-..ne subjects ◄ naturally acquired or ~a,c\ne- 1nduced, ~s 1nd1cated) 
who exh1b1ted a boost 1n antl -HBi titer after rece1v1n9 rec011b1nant ~•cc1ne. 

HSll/9 
1/8/96 

f, 1 (2/3) 

NA 

IIA 

tOO (ZB/28)" 
,oc (26/28) * 

100 (5/!i) 

T\me 
l"ontM) 

'l 

' 
l/2 
, n. 

1/8 

0 
0 
0 
N 
\.,,I 



Table l 

Clinlcal Studies of Neonates Born to Carrier llothers Receiving Yeast Reconlbinant 
Hepatitis 8 Vaccine Produced by the (b) (4) "ethod (88 IND 1925) 

# Subjects 
T111e Date Vaccine Planned ~ with ant1-HBs />opolat Ion Study I Investigator Loc1t1on Initiated Status lot Dose Aeg111en (Vaccinated) SIH ~2 .1 tllU/111 ~10 (Months) 

Neonates of 864 Stevens NYC/LA/Sf 9/1/84 In prog•ress C-U32 S l!IC9 0, 1,6 IIOS. 80 ( 134) 100 (47/47) NA E, H8eAg ► 
Methe rs + 0.5 ., 

HBl6 at 
b1rth 

' Neonates of 
(!~~ 

Yeoh Hong J.on9 2/85 In progress C- J.734 5 IIIC9 0,1,6 IIOS. 150 (40) HA 100 {24/24) 3 H8eA91 
+- 0. S •1 "ethers 

., \ NBIG at 
birth 

H--11 Vu 10 IIIC'J 0, 1,6 ■os . 75 (28) NA 100 (19/19) 3 
1032K. + 0.5 Ill 
24SSJ HBIG at 
0027L birth 
1507J 

Heonates of 878 Sun China uas ln progress C-KS64 s acv 0, 1,& aos. 30 (30) NA HA HlleAs,+ 
i.others i-0.5 •• 

H816 at 
b1rth 

Planned C- l564 5 IIICg 
r::-_ -~~ 

70 0, 1,6 IIOS. 

~o HGIB) J 
Neonates of 892 Hu China 12/65 In Progress C-lS64 5 IICg 0,1,6 IIOS. 50 (S) NA NA H8eAg ► 
Mothers 10 acg 0•,l,i IIOS. 50 ( S) "" NA 

H-8 Yu 10 •g 0,),f, taOS . 50 (5) NA NA 
0027l 20 acg 0,1,6 IIOS. 50 (5) NA NA 

Neonates 
, -------, .,) 

100 (41/41) 3 
of~, , Yfoh Hons, Kong 2/6S In progress C- K734 5 IICQ o. 1 .6 .as. (75) NA N!ldg -

~~ + 0.5 111 "°thfrs e. ~ ' H816 at ; I J1 , 
birth 

- H-8-\IAX 10 acg 0,1.6 aos. {85) NA 100 {42/42) 3 
10321 + 0.5 ., 
2455J H816 at 
0027L birth 
150lJ 

0 
C) 

0 
rv 
s::: 

Jl531/10 



noo2s 

Table 2 

List of Number Vaccinated with 
Yeast Recombinant Hepatitis B Vaccine, Clinical Reports, and 

Post-Vaccination Antl-HBs Data by Population Group 

NA= Not Applicable 

Vaccinations Clinical Re~orts Anti-HBs Data 
Injection t. Injection I. Injection 

Population Group _1 ___ 2 ___ 3 _ _ 1 ___ 2 ___ 3_ _1 ___ 2 ___ 3_ 

Health Care Personnel/Other 2414 2286 1442 1626 1508 990 1616 1436 1048 
Healthy Adults 

Healthy Teenagers 165 165 165 165 165 165 165 165 165 

Healthy Infants/Children 258 222 122 220 191 100 213 189 97 

Dialysis/Predialysis Patients 288 287 196 286 264 184 258 230 166 

Mentally Retarded Insti - 202 201 200 202 201 202 
tutionalized Patients 

Thalassemic Children 31 31 27 30 30 5 31 27 14 

Hemophiliacs 15 15 6 13 10 6 15 15 6 

Patients with Sickle 4 4 
Ce 11 Anemia 

Nonresponders to Plasma-
Derived Vaccine 

Healthy Adults 55 54 24 30 28 24 52 25 14 

Dialysis Patients 26 24 6 25 24 6 20 21 4 

Hyporesponders/Transient 5 NA NA 5 NA NA 4 NA NA 
Responders to Plasma-
Derived Vaccine 

Pre1rmlune Adults 91 NA NA 48 NA NA 88 HA NA 

Chronic Carriers of H8sAg 18 18 18 18 18 18 18 18 18 

Infants of Carrier Mothers 

HBsAg+/HBeAg+ 214 157 73 135 114 43 133 110 19 

HBsAg+/HBeAg- 75 73 30 75 73 30 70 41 

T O T A l 3861 3537 2309 2878 2626 1571 2885 2277 1551 

wva-31651-1 - 1/10/86 
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_j vtth lllltl --'tls QIIT '1!JW.lj• 
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(Y'Mn) VIS!l. 1 

l -11 IOO 
(Ill) 

12- 19 

20--1'9 

»-3' 

.,.., 
so..s, 

'°4t 

~anly. 

24101/1 

l2/2'IJas 

I I I 
■Ill/al I alUl■I 

? 10 I S~2 1/ !:: 10 

• I Sl I 11 .S 

("'' 

T11blP 3 
Anti bod)• Responaff at J Hcnths An,n11 lie dl.•J 

IoJtl~lly Serone~•t l v. Per&ona Receiving YPast Recoablnant 
Hepatltls 8 Vaccine 111 0,1 and 6 Hontha 

2 5.,. s -=s )2!!!g! I v1tll Mtf-Ni 11111 11 11/al] T ~ •iltl Mti -'9s Qlt (alUlall* ~ 11ith Anti ~ 

I IIIU/91 l~l.1 I 
l.l\_t/al aJWIII ■IUl■l ■JIJIIII 

~l.1 ?. Ji, Sll?_l . 1 !:: 10 !:: 10 SIN!::2 I !:: 10 S/11>2. 1 !:: 10 

100 8 1 11 3 llO.S 100 im 18'. 3 l89.3 
(Ii/It) (13/lil (10/10) 0 01101 

ti ~I 31.1 r,3 3 100 94 l07. 9 IU 4 100 100 (.,~, (Jl/!,4) (WS4) (S Ii!>') ()lo~) (SU'56) .. n 37.6 '6,, l 83 '1 3,1 [) SI . S tl 83 
(4JISI) (331511 ( 1181141) (95./1"21 (3St/JIB) (3l3/JIIB 

100 ~ u 12 I so 31 18 . ., 18 , 1 
W4J (1/41 161 ") (Sil') (81'112) (a-'111) 

" 0 3. 6 - IS ~ 
(2111 (013) (?la8) ( IS/26) 

100 100 n ., 13. , 81 ,s 
( 1111 (1111 (14/11) (11/11) 

IS Z!, 

(314) (1/4 ) 

an ~•u.ran• 

I ..iw■, 
S~2. I !:: 10 

I 189. 2 21S.4 
' 

61.<J "8.'t 

38.1 10. 1 

4 1.9 12'.8 

21., 31.3 

s., 24 2 

20 ■c<I 

I v i tb ,. l I.- Oil IIOIUlall * 

IIIU/al ■IUl■l 

SJll!::2 .l !:: 10 S~2 I ?_ IC 

M !,II lf S "·' (16/19) (11119) 

,. 56 , .s "·' (l!>/16) (1116) 

0 
0 
0 
N 
c>-



I wltll 

Agr 
( THr~) S/N?_2 1 

I · 11 100 
(21/211 

1 l - 19 

20-29 

30· 19 

40· 49 

50 S9 

60 69 

*lupolldtrs only. 

2410( - 3 
12/16/IS 

I :>• -.. 
~nt I-Has ~I l■IU/■H• 

11IU/■ I ■IU/■l 
?. 10 S/k?_2 . I ?. 10 

90 75 . 9 100. l 
(11/21) 

hbl e 4 

Ml 1body Ruponses at 6 Mont hs lulong ~ealchy lnlL i ally S.,r one galive Perso ns 
Rec e i v ing Te~• Recoabl nant Hepat i t is B Vaccl nr at O, I , and 6 ltonths 

1. S acg 
I s ... IOc• 

I wU!! Antl -Hh "" (a1u1■11• I with Ant 1- H8s &MT l•IU/•l l. 'S w1ll• Mti..fes , I ■IU/al I 

i ■ IU/■1 ■IU/ml , •IUl■I aJlllal 
S/~2. 1 ?. 10 S/ N?,2 I ?. 10 SfN?.2 . 1 ?. 10 5/N?_2 . I ?. 10 ~ 1. 1 ?. 10 

-I 

96 9) l4S . 2 163 . 2 100 100 308. 4 308. 
(2.✓2l) (2S/21) ( 19/19) I 19/19) 

9◄ 71 I 
Jl.3 59.4 100 100 107 . S 107 .s 100 !19 

(.\1/Sl) (36/51) (54/ ~) ( 54/54) 041)4) (Jl/74) 

8' " 33 . 4 Sl .4 ·' 88 1l 43. l 1 1. 2 9' ,0 

(4S/S2) ( 36/SZ) ( l2S/H2 ( 102/142 («IY41, (ll'Jl41t 

H 15 22 . 9 22 . 9 Cf, JI 
' 

ll.4 22 .9 89 19 

l 3f4 l (3/4) ( 611 l I ( 4 /13 ) (I IC/124 (,a/l24) 

18 33 10.S JS . S 8l ,. 
(213) ( 1/J) (1011'1 (lV34) 

100 100 IS . S 15 . S II ., 
(1/1) ( 1/)) (131111 (1111'9 

100 33 
tun (1/31 

1 
~• '·;:11 

~11 ?. 10 

161. t 16,. l 

• •• IIS 8 

53. 4 10 1 

.. .. 11 l 

42. 4 s,. 

13. 1 112 I 

-
20 «1 

I willl Mli-ffh 

~2. 1 1 
aiW.I 

? 10 

,a ,, 
(11/ 19) (l~ltl 

,, 14D 
(lVIS) {12/15) 

I 
i 
' 

~ I laltv.tl• 

SiJ1!2 I 

<,e I 

lS I 

' •IU/>111 
I 

? 10 

8'1 

34 . \ 

.... 

C> 
0 
0 
N ...., 
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.. .. ,u. ......... -· ,_ w.:.. ... ... 'allllal alW.l 
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1-11 11• 100 ZCM.3 2Qff.J 
(tl/11) (H/17) 

12-19 
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Table 5 

Anti body Responses at 7/8 Honths AmonEt Healthy 
Initially Seronegative Persons Receiving Yeast Rec~mbinant 

Hepatitis B Vaccine at 0 , 1, and 6 Months-

,.ii.-• ,_ 11--
I. ,n .... ,,_.... ... ,. hlAal l• I. ,.,H.i, • .,i .-. IIIT '- 1"""'11-. ..-=i ...... • ,, .... 

.nu., llliv-1 all.Ila! 11111,,'a) atU/91 

Vll?.2. I ? 10 Vll?.2. I ~ 10 ~l. l ? 10 ~2. 1 ? 10 ~2. 1 ~ lO 

100 too sest .O ~ -0 100 100 ISIM.O ~ -• 
(20/20) tanoJ ,,.,it) (MH4) 

lOO M .... ] IIJl .8 lCIO 100 ZSSJ.• fflJ . 4 100 IUO 

(~) (WU) (WS,4) ,~, (Wff) (MIMI 

100 • ZJI0.2 316. 1 • 94 llS,.s 423 . J ,, 
" (~I (\2/S41 ,.,.> (11UW) lMVl441 (~) 

lCIO 100 211 .0 211.0 '2 !>4 IS. I .. , " '5 

(I/JI (1/J) (12/13) 0113) (MJWHI) (IOl5/lll) 

100 100 • . 5 • . s ., " (3/J) (3/l) (U,J4) (3l/J4) 

180 100 Zl.1 21.I to ,0 

(1/1) (Ill) 
(11119) (H/19) 

180 100 
(Jill (3fl) 

--··-

20ac• 
CIIT ,.,, ,o.,ia ' wi th Anti-HI• CIII ' · II/all ' 

eJUl'III allV■I ■JU/■I 

SJIS?2. I ? IO ~Z.l ~ 10 S/~ 2 I ? 10 

1113. 4 2913.4 

110'-0 173'.0 100 84 !>21 3 1313 I 

(Hilt) (1'1191 

m .s )300 100 M ~32 I~ I 

"""' (15./lil 

... s '6S.9 

~ .o t42.0 

919.0 ,i,.o 
·------- . 

•lnclude
5 5

.,_e ,~spon••• ■ea•ured at 9 aonthl when chat wa• the flr•t blood aa■ple obtained following the third lnjertion of vaccine. 

141 01 ') 
1/11/a 

-

0 
0 
0 
rv 
(lC 



I 
I 

! 

1.:x-
\ with Ant\-Hts on ,_.,.,._11• 

• (Y .. ~1 ~l. 

1- 11 100 
(9/9) 

12-11 

20-lt 

ll)..)'t 

~· 

so.-s, 

60--69 

~Oftly. 

21101/P 
11/26/lr> 

111.U.l aJUlal 
!:, 10 ~2. 1 ~ 10 

100 819. 2 819.2 
(9/ 9) 

Table 6 

Antibody Responses at 12 Y.onths Amoni Healthy 
Initial l y Seronegative Persons Receiving Yeast Recombinant 

Hepatitis B Vaccine at 0 , I, and 6 ~onths 

2.S c:a s.: .. ,o ..... 
~ with h,f \--.. ""f '"'tllltll • '1 witll Anti~s CIII ' • tllltl I* t. wlO ._ IJII~ 

IIIW.I IIIU/111 alUl'al aflllal allVIII 
~2.1 ~ 10 ~2. 1 ~ 10 ~2.l ~ 10 ~2.1 !:. 10 ~2. 1 ~ 10 

100 94 2llllU 392!) . 0 100 100 3481 .8 3481.8 
( 18/18) (11'18) (1311)) (13/131 

'2 91 1918. l !>4l. I IOO ,oo 4!18.2 418.2 I«> 100 

(49/S)J ,~, ~) (WS4J (55/SSI ,~, 
9S 90 ue., 111 . , 96 e, 121. l zi..2 • 93 

140142) (38142) 01/80) (45/801 (115./118) OIQ/'118 

100 n SJ. I 11,.6 64 18 J .9 U .4 94 8' 
44141 (3/4) (l/11) (l/11) (}U,t) (68/1') 

I 

IOO IOO 10.2 10.2 91 ' tl 
(Z/2) (212) mm> (21/n) 

\00 0 !..S -- • 82 

11/1) (Oil) (IS/II) (14/111 

100 100 
(212) (2/2) 

IJII ' •' V.11" 

altllal 
S~2 I ~ 10 

wu. !,60.S 

342. J 419. 3 

235.4 322. J 

2311. l Zlll. 3 

150.'J 202.2 

Z33.S 233. S 

10 -- I 
'1 wit.II AJ ti4'1~ 

all.ll■I 

5.1~2.I ~ 10 

~ 8'C 

( 18119) (16/19> 

100 !ti 
(16/16) 1141'16) 

QIT '••ut~-
■IU/■l 

S~2. I ~ 10 

Ml 449 3 

·~ 2 
291 . 9 

I 

0 
0 
0 
N 
,D 



31751/1 
1 /ll /86 

Pere entages of Ant11-H8s 
HBsl~g in 

Time Numbe1r of 
(Months} ~l!.L 

26 

3 97 

6 44 

7/8 38 

ooo:rn 

Table 7 

Specific for! and~ Oetern1inants of 
Post-Vaccination Sera 

S Anti-a % Ant1-d 
Range Mean Range Mean 

0-100 68 0- 100 31 

33- 100 90 0-63 10 

58-100 93 0-37 1 

81-100 95 0-19 5 

' 



Table 8 

Adverse Exper iences to Yeast RecOlllbinant Hepatitis 8 ~occlne 

lli!u Case I. lot of 
88-INO !fcc1ne 2ose 

179 (b) (6) 1925 C- IC4H 10 IIICg 

789 1925 2449H 40 IICg 
(HEPTAVAX ) 

189 1925 

198 1925 

80J 1925 C- K444 

• Cltnlca l investigator ' s IIHess111ent 
••c Jlnlcal monitor ' s assess111ent . · 

30181/ I 

20 llltg 

10 IICg 

10 IIC9 

0ah1 
Adtl1n1strred 

(b) (6) 
(b) (6) 
(b) (6) 

(b) (6) 
(b) (6) 

(b) (6) 
(OJ (ti) 

(b) (6) 
(b) (ti) 

(b) (o) 

(b) (6) 

Date of Datt 
Event lle2orted 

{b) (6) 11/15/84 

I 0fl9/8,t 

f,/19185 

ll /19/84 

5/29/84 

SW111111ry of Event 
Vaccine• 
lie lated 

A forty-one year old fttaale developed headache, Yes 
swollen face and rash within several hours after 
rece1v1ng the third Injection of vaccine. Head-
ache and swollen face resolved In one day, and 
the rHh faded over four days . llo cl lnlc.111 c0111t-
pl11nts wre reported by this Individual following 
the f1r~t and second Injections of vaccine . She 
received her first and second Injection of 
vuclne es scheduled, while the third injection 
was not ad■lnlstered until 11 110nths after the 
flr~t injection . The Individual does have a 
history of allergies . 

This 30- y,ar old Mle subject had congtn1tal poly - No 
cystic renal and liver dtsease . He had a h1story 
of recurrent heaorrhaglng froa esophageal vartce~ . 
He was ad■ttted to hospital for he■orrhage of 
esophageal var1ces . Oeath was due to subsequent 
lnfect1on, 1MJltlsyste11 organ failure and shock . 

f~1s 58-year o1d aale subject had a history of Unlltely 
hypertension and chronic renal failure (pre-
dlalysls). He died at h- approxf,uttly 4 
IIOflths after receiving his s,cond Injection of 
vaccine. The Jnv . stated the patient was Jost 
to fo110111- up. cawse of death Is unknown. 

A 32- year old .ale subject had an elevated ALT No 
level at the tt• of his 3rd Injection. On 

(b) (6) the patient reported his urtne ,had 
been dark orange 1n color for the prevlou~ 1- 8 
days. The patient beca• anorexic and began to 
v011lt . Jaundice was apparent . D1agnosts : 
Hon-A, Non-8 hepatitis. 

Thh 26-year old r-1e beca• aware that she Poss1bly*'" 
was pregnant after receiv ing one lnject1on of 
vaccine . The vaccine was adalntstered approxl -
aatelv l ac,nth after conception . She experienced 
a spor,taneous abortton at 18 weeks after feta 1 
death In utero . No atcroscop1c exa111inatton was 
COIIIIJletidl>Othe fetus. The subject prev1ous1y 
delivered two healthy infants without coaplt -
cation of pregnancy. She had no •nown allergies. 

0 
0 
0 
vi -
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801 

803 

811 

816 

lllf, 

116 

mu §8-INO 

(b)(6) 192s 

1925 

1925 

192S 

192S 

l92S 

lot o( 
Yocclftt 

C- IC444 

C- ICCU 

C-«446 

C- K4U, 

C- K446 

C- K446 

•c11nlcat lnvestlgnor ' s nsessnent , 

l018f · l 
1111186 

fiblt 8 (Cont.) 
Adven;e Cxptrle•ces to Yeast Rt<ollbtrwnt Hepatitis 8 Yacc1ne 

10 ., 

IO IICg 

20 ., 

40 IIC9 

40 ac9 

Clates 
Malnl\tertd 

(b) (6) 
(b) (6) 
{b) (6) 

(b) (6) 

(b) (6) 
( l tnJtct !Olis) 

(b) (6) 
(bl (6) 
(b) (6) 

(b)(6) 
(b) (6) 

(b)(6) 

(b) (6) 
(b) (6) 

Datt of 
..1n!!L 

Oate 
leporttd 

(b) (6) 11as 

ln/84 

5/11/85 

4/15/85 

2/5/85 

S•-,ry of [vent ., 
A JS-year old f••l• subject coac,1 ■ tned of head
ache one day afttr "celvtn, t~ third Injection 
of vacctn,. The headache persisted for three days 
and "u 1ccOt11>1nled by a sore throat and swollen 
eyn . She wu adllltte-d to hosptte I on (b)(6) 
with a dta9nosls of cllntcal viral 11enlngltl~ . 
She recovered without sequelae . 

A 43-year old •1• p&tt,nt ■rp,rtenctd sucl~en 
onset of blp1rtet1l headache, upset stoaec~. 
confusion 1Dd er~resslve aphasia l days after 
recetvtn9 t•e 1st Injection of vaccln,e . His 
neurol09lc era• and vttal st1ns 111ere within 
nor111l ll■tts. A CAT scan of the head was also 
nornil . His WBC ws slt,titly elevated with• 
shift to the left . By (6)(6) syac,tom rnolYtd 
spot1t1neously. TIie pttl•nt has I history of 
■ult1plt cht ldhood 111 er91ts . 

This 28-ytar old •le w1th underlying reM l \ 
dlse1se and rec,ntly Initiated htaOdlalysls. 
die-cl 1pproxl•tely one ■onth after 1dlllnls
tr1tlon of vaccine. The Investigator reported \ 
dNt.11 WIS due b vucullt Is . --1 

This 57-ye,r old f-le hta>dlalysls pat ient 
with sev•r• diabetes -lllt•s, hypertrf9ly 
cerld•l1, hypert,1 .. 11, atheroscltrottc 
cardlovascul1r dtseast and 1ne■le, exptrNI 
1pproxlNtely 6 aonths after adlllnlstr1tlon 
of the 3rd Injection of vaccine . ~•th was 
due to ~ocardlel l11fer-ctlon . 

This S7-yur old Mlt subject hid a history 
of coron1ry utery disease with angina 1nd end
stage renal disease (Jx/week ht90dle1ysts) . 
Death was due to "VOCln:I la 1 tnf,rc t ton. 

This Ct-year old •1• P1t \ ,nt hid end-stage "nal 
dlse1st (J•twe• •--,cft1lysts). Death was due to 
respiratory arrest, aspiration asphyxia, end- stage 
r-eaal and coronary artery disease. 

Vaccine• 
Rtl1trd 

Probably 
Not 

No 

No 

llo 

0 
0 
0 ,.,. 
N 



Lot of 
~ lli!...l 88-lN0 !.lUJM 

8Hi (b)(6) 1925 C-U46 

8H, 1925 C-l4U 

116 )925 C- 11;44(> 

816 1925 c-«446 

Rlf> 1925 C-HU, 

•CJ\nlcal Investigator's assessaent. 

)0181 - 3 
1/19/8& 

Table a (Cont.) 
Ad11erse [aperlences to reut RecOllt> lnant Hepltltls 8 Vacc Int 

Oates Date or Ode 
Dosi Ada1 n Is tered _illfil.... Re(!orttd s-~ or [vent 

40 .:9 (b)(6) (b) (6) l/5/85 The patient, a 79-yHr old Nlt, had end- stage 
(b)(6) ren.1 dhuse (3ic/-elc. heaodla\ysh). Death -s 

caused by cardiac arrest, atherosclerosis, end-
stage renal dheue, and -.,lt1ple ayel«-. 

20 .:9 (b) (6) 1/22/85 Thh 11-yur old re-1• patient had I history of 
chrDftlc reruil f11lure, Parkinson's Disease, 
d-ntl&, and abdoalnal an,urysa. TIit pat1ent 
rectlYH b1wekly fletlod1alysls . Her death WU 

d~ to urdlopulaonary 1rrut, ure11l1, chronic 
renal failure, and abdc:wlnal aortic 1neurys■ 
without rupture. 

40 a;g (b) (6) 1/22/85 This 49-year old •1• 1>1tlent had a lllstory of 
(b)(6) cardiac ayopathy and chronic renal failure 

(3J/wet ~t90dlalysts). Hts death 11111s due to 
cardlu arrnt, 111.11.onary tdt■a, and end- stage 
kidney disease. 

20 •v (b)(6) US/85 ~ SJ-year old fta1lt subject ~d I history or 
(b) (6) hyperttM1on, diabetes ■e111tus. cirrhosis, 

seven renal osteodystrophy and tnd-stage renal 
disease (lx/week h~l1lysls) . Death was caused' 
by congesthe h11rt fatlu~. renal fallur., and 
severe arteriosclerosis. 

20 •it (b)(6) J/22/85 This i3-~•r old •le h~11lysls patient wi th 
(b)(6) (SRO ind severt peripheral vascular disease, ws 
(b)(6) ~ospltellztd for I left f1911n1l-popllte1l bypass 

and lll■tl■r s~Oecte19V 1ppro1l•tely 2 -ths 
after adlllnlstratlon of his 3rd Injection of 
vaccine. His hosptt11 course was COIIP11cated by 
posto~r1tlve blood loss, hypotenston and hyper-
kll-la. Ht sullnquently uperlenced a nspl ratory 
arrest requiring resuscitative •asures . Post 
rnuscttatlon, the patient ws c«.atose and 
decerebnte. His condition further deteriorated 
and he died 4 days after 1dlllsslon to the hosp1tal. 

Vacc Int• 
!!.!ll!! 

Ho 

No 

No 

No 

0 
0 
0 
1.,-4 

'-"' 



Tab le 8 (Cont.) 
Adverse £xpfrlences to Yeast RecOllblnant Hep1tttls 8 Vuclne 

Lot of Date\ Oatt of Datt nee lne• 

~ w.u H=.rn !lli1D! goie Adlllnt1tered .!nnL Ae~rted ~-a of (yent Re lated 

816 (b) (6) 192S C-l44' 40 acg {b) (6) (b){6) 2/5/85 rhts 37-year old feaale subject bad I history of Ito 

(b)(6) diabetes •llltus ind tnd-stagt rtl\lll disease 
(2x✓-ek hea>d1alysls) . Her dtath WIS c1used by 
sepsis. tnd- st.ge renal dlst1st. acute respiratory 
distress syndroat, Infected dl11ys1s 9r1ft. and 
dtabetes •llltus. 

825 1925 C- l91S 100 •g (b)(6) S/14/85 fhls 31-year old •1• heaodta1ysls patient with No 
[SRO, diabetes •111t.us and hyperttmlon , dltd lB 
days after •da:tnhtrat\on of his flnt lajectfon of 
vacc Int . Ole CIUS■ of death WIS reportN u 
card lee arrllythala secondary to tnd- sbge rena 1 
disuse . 

625 1925 C-l'JI 5 l00 •9 (b)(6) 9/11/85 fhls 73-yur old ,,_1e hetlodlalysts p1tlent with No 

(b)(6) ESRD. diabetes •llltus, hypertension, and hypo-
parathyroldls•. was hospttaltztd 5 days after 
1dlllnlstratl011 of her 2nd Injection of vaccine 
for a possible CVA. On tM day of adtlhslon. 
the patient tlld been rtteh-11111 her schedule dialysis 
treat:.ent during which she COlll)lalned of left- sided 
..,.atness. £19ht ••ys 1fter hosplt1llz1tlon, the 
patient uplred. Death -s nportd to be due to 
■ CVA secondary to diabetes 1ssoclat~ vascular 
dhease . 

838 1925 C~ll13] 40 1Kg (6) (6) 4/8/85 This lO-year old aale swbject hid a history of Ito 

{b){6) coro111ry artery ctlsuse and end-stage ~nal 
(b)(6) clhuse. K1s death was due to acute ayocard la l 

I 
Cbl (61 tnrarctlon. 

(b)(6) 

838 1925 C- ll13] 40 •g (b)(6) 10/11/85 fhls 46-year old aale •talys1s patient vlth a No 

\ 

(b)(6) history of diabetes •llltus end dtabttlc 
(b) (6) nephrOjMlthy, di.ct 2 110nths after 1dlllntstr1tlon 

ef his 3rd Injection of vaccine . 0Hth WIS due 
to cardiac arrest secoftd1ry to llyperhle■ita . 

I 
•clln lea 1 lnwestlg■tor's assess•nt . 

3018 [ - 4 
1/1'18• 0 

0 
0 
~ 
~ 



Adwtrst Eaptrltncts 
Tilblt e (Cont.) 

to Ye•st Rtcoab1nant Kt~tltl\ 8 Yuclne 

Lot of Oates O.tt of O.le VilCC lne• 

~ Cilse I Ba-JND Yilttlne fose M!lnlstere-d [vent R12orted ~-a of Event Reltted 

661 (b) (6) 192S C-«5'4 10 •9 (b) (6) (b)(6) 10/28/85 This •Z-1/'tilr old •lt ~Ith heaopblll• type A loHIS No 
(b) (6) hospltallled on, day post his 3r~ Injection of 
(b)(6) wecclne for •ltM and ll9hlht1dtdntss .. His past 

aedtc■ l history ws s111ntf1cant for recurrent GI 
bleeding, duodenal and 1ntr1l ,astrlc ulcers, ind 
aulttplt lleaerthrous. On adatss Ion to th, 
hospital m 1ndosco,II' 1111s perfor.d \lllch showed 
a ht90r~l"1 telan11lectaslc site In th• dl1tal 
1tna of the st-ch. Th• pat lent r·Kthed 4 
units of wttole blood and dallr u-yopredp1tlte 
Inf us Ions. He ..-s dhclllrged after 5 days when 
there wu no further cllnlul or laboratory 
evidence of 61 bl1tdln9 . 

a•• 1925 c-a:nz 5 •9 (b) (6) 6/,'4/85 Tht neonatal •It rtc•tved ~BIG 1M his first Un\\hly 
(b) (6) lnjec t Ion of vacc Ina at b I rth (b) (6) On 

(b) (6) the fifth and sixth days post-vaccination, ht 
had a lftlPtraturt of 39•c. The Infant received 
ti,leaol and hh teap9retvr-. ntur•tf to nol"lllll. 
fie rKtlYN hi, se,ond 11kt third Injections of 
vacclnt wHho11t te-.,arat"re elevat1on . 

1!64 1925 C-k/lZ 5 •9 (b) (6) 6/24185 nth •1• a.on,te r.cthe4 ont dose of Kl.16 at UnHhly 
(b)(6) birth (b} (6) . 1M dtveloped ptlyslolog1c 
(b) (6) jaundice Ofl dtY 4 (b) (6) lfttr bl rth. The 

jaundice resolved by day 7. Tll• first lnJec-
tton or vacclnt ws 1da1nlstered on (b) (6) The 
tnf111t reuhed tM second 1nd third Injections 
of vice IM wtOout loci 1 or sysu.lc <011111• lnts. 

864 1925 C-k1l2 S IIC9 (blt6) li/24/85 On tbe first day of lift, th1s , ... 1, neonate Unlikely 
(b) (6) had a fever of 101 . 1"F . The chi ld rec:elv~ one 
(b)(6) dose of tel6 1t birth. The foll-109 day her 

t~•rttur• was rior.1 1nd she received ti.r first 
Injection of vaccine. n,en were no local or 
systealc cOllll)la\nts after the first, second or 
third tnJectlOfls of v1cclne . 

81,4 1925 C-J:;132 5 ac:9 {b) {6l li/24/65 'fhh ult neonau was reporte4 to hl'tt develope-d Unlllt ly 
(b)(6) J1undlc1 durlnt the post-n.t1l period . !ta had 

recetvt4 OM dos• of HSIG at ~lrth (b)(6) and 
his first \njectlon of v1ccln. Uine days liter. 
Nh secon4 Inject Ion of vacc111e win adlllnhtered 0 

on (b) (6) 0 
0 .,,. 

•cltn lul lnvestl91tor•s assessaent. VI 

30181 -S 
1/li/86 
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illLl U:.Ill 
(b) (6) l'J2S 

1925 

lot of 
rudM 

C-U32 

C- l217 

lablt 8 (Cont. I 
Adwerie hptr lencn to Yeast RecOllbl111nt Kepet\th 8 Vacdne 

5 IIC9 

10 ., 

Date~ 
M•lnlJterfd 

{b) (6) 

(b) (6) 

Oatt of 
-1!.l!!L 

(b)(6) 

Datt 
Reported 

9/19185 

9/24/85 

This one day old full - t,,.. Mlt Infant with 1p9ar 
scores of 9 at both 1 a11d 5 ■lnutes vu ,,nterN 
Into UU4y 864. ltt Nctl¥ed one 1nJ,ctlon of ttep-
8-6-tJH on Ue clay or birth and hh ht 1njtctlon 
of vacclnt the rollowln~ day. Thf infant did veil 
until tw days post-dtlhery wlltn poor fteillng VIS 
noted . A canl\1c evaluation rtwe1led 1 .,,..,r alMI 
possl•le 1trl1I ieptal dtftct. Nts cllnlc1I condi
tion deterlor1ttd requiring lntllbltlon and tht 
1d•lnlstr1tlon of pr.ssor 111d diuretic 19ents . 
The lnhnt died 011 (b) (6) after ckculatory 
collapse tnd Ult onset of 1rrhythlll1s . An 
1uto11sy reve1led lntr1cranl1l, renal uld hep.at le 
bt.arrh19,. hllPOPllSII of the left 1urlclt IAd 
ventricle. a patent fortaen ovale, •n atrl1l 
sept1I dtftct, and aspiration pHi...nla. 

11111• hours arttr ad•lnhtrat1on of Yatcfne, 
this 46-yeir old ,_1, health cart worker 
nperltnced 91ner1ltud prurlt Is (vl thout rash ) 
wfllch 1ncr•ued In Intensity ovtr th sllbsequtnt 
6 hours . ,rur\tls continued during the next 24 
hours 1cc011panttd by trrtt1btllty, ••usea, •n4 
1M1rat11es I• ta the aru b1nuth th• lert breast. 
Th1se s~t- NSOIYed on th• 2n4 •nd 3rd days 
post- Yacdnattot1. ltollfenr, thl part lclpant 
nporttd that her utreelt1es relt stiff Ind 
IIHYy. Her ,ast Mdlcal history 1s st9ntflt1nt 
for par1thesl1s vlllch occurr~ one year prior 
to vec:cln.tlon 1ft1r • •u ws sw,-,\c1Hy 
rl90wed ,,_ her breast . The lnvestl91t0r 
felt tti.t the subject's re1ctlon had 1n 
-tlonal COllpOnent 1nd wes not r1l1ttd to 
v1cclrle . 

Vue Int• 
Re latfd 

No 

No 



lot of 
~ cu,' 88-lND vacctne 

87S (b)(6) 1925 227'J: 
Heptnu: 

8JS 1925 C-K931 

1175 1925 C-l13J 

815 1925 C-l931 

BIS 1915 2271'. 
Heptavu 

"C llnlc1l lnvestlga,tor' s aness•11t. 
*"Clinical mnltor's 1ssess•nt. 

l018(-J 
1 /19/8f> 

Adverse Experlences 

Oates 
l!ou Adalnlstem 

•O IICCJ (b) (6) 
(b)(6) 

40 IICCJ (b)(6) 
(b)(6) 

40 acg {b) (6) 

•o acg {b) (6) 

40 acg {b) (6) 

Tal>le II (Cont.) 
to Yeast RecOllblnant Hepatitis 8 Yaccln, 

O.te of Datt 
Cnnt Re2ortect ~-a 2r [vent 

(b) (6) CJ/24/l!IS Jh1s 53-year old ,_le hetlOdlllysls patient vllh 
an 18 mnth history of widely •t1staslzed 1deno-
cartlnoaa of the bA1St In addition to COPO, ffTN, 
ur-tc perlunllth and renal failure, wu entered 
Into st•dy 1115 and randoelzed to recelYt pl1saa 
derlYed heJ)ltltls I ,1cclnt . Tt1 lrty-ntne days 
after 1daln\str1t1on of the 2nd Injection of 
Ylcclne the patle11t died of resplr1tory arrest. 

CJ/13/85 Forty- snen, da~ after 1delnlstratlon of th• 2nd 
tnjtctlon or ~•cctne, this U-ytar old f-1• 
patient was hosp1taltzed for 111 lnfarcted bowl. 
[,rploratory sur,iery wn perfoT'Md end the 
fol1owtn9 day the patient uptrtil. 

914/85 A 32-yur old •lt h.-cfl1lysh pathnt r.cthed 
• 20 •t lntr..,scular Injection of ,,cclnt Into 
Hell deltoid (total dou 40 11C9). The pet lent• s 
left ,,. suhequently btca• swol!en, stiff and 
sore. Theit sw-.,tcas persisted for ont week ind 
then subsldtd. The pat1fllt did nol receive any 
further lnJecttons. 

"4/85 Three days 1fter 1dlltnlstr1tlon of the first 
Injection of ,acc1ne, this 11-tHr old •I• heao-
d11tysts pet1tnt developed g-r•llled ■chlMSS 
1nd a hHdlCllt . forty-eight hours after onset of 
these SYIIPlOIIS, ht developed• flu- 11ke syndroae 
~Ith• tft!Ptraturt of 1oo•F. The pltlenl did 
ftot receive any f,rther vaccine 1ftjectlons . 

unt 914/85 A. JO-y~u old •lt dialysis pat1eftt doelOl)NI 1n 
■nspectfle-d Illness. r~u\rln9 hospttallzatlon, 
followtnt adllln1strat toft of th• ffrst Injection of 
Yacc1ne. The lnyestlgator stated the •ttlness• 
was not rel1ted to Y1cclne . The p1tt111t did 
11ot rtetlvt Mld1tlON I nccfne Injections. 

vaccine• 
Rt lated 

No 

No 

Poulbh'"' 

Possible*" 

No 

0 
0 
0 ..,. 
-.j 
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890 (b) (6) 112S C-l2l 5 

B83 1925 C-l220 

889 1925 C- IC937 

*Cl ln lul lnvut l91tor' s asseu•nt. 
""Cl\n lc,l 190nltor' s 1uusarnt. 
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hble 8 (Cont . ) 
Advnst (xperlrncu to Yust RecOClb ln•nt tlrpatlth B Vutlnt 

O.Us 01te of Date Vacclnr* 
Oose r.dtll n h tered £vent le!i!!rl~ ~--r:w: of tvi•t lle l ated 

lO IIICCJ (b) (6) (b) (6) S/6/U Ttl\s 25- ynr old feM le n1bject ncorded a te~- Unlikely 
(b) (6) erature of 100. i-r sneral days after adlllnhtra-

t Ion of a ,,cond ln}ectton of vaccine . t. CBC 
coaplettd at th1t tt• revtaltd I no.--1 WBC with 
& no.--1 dlff~ntl1l but I plateltt count ',treater 
thin Ix 1061 was noted. Bone •rrow 
uaal Mt ton revea'ltd n-rous 1N91taryocytes . A 
pre-ulstlng ayeloprolHeratlve disorder h 
considered the ll()St likely dt1gnos ls 

10 •9 Cb) (6) 4/l0/95 fht subject Is • dental studtnt who doeloptd per-
(b) (6) slstent cough and tiredness . Hews seen by• 

physician approxlNttly 139 deys after his 
second Injection of vaccine and,..., tentatlfel y 
diagnosed as having chr0t1lc l~hlllc leut-11 . 

to •9 (b) (6) 9/24/95 Fourte-en hours after adalnlstntlOfl of ttt. 1st Probably"" 
Injection of v•cclne, this 37 - year old f_ l , 
noted hcla I warwth Ind f 1 LISII ln9 lnt Ing 45 
alnutu . She s11bsequently dotloptd facial 
urtturl~ . TM 11rttc1rh Wrt tretted w1th 
cold packs . All SY!IPtGaS subsided wtth1n 12 
hours . nie subj.ct recehtd llenedryl prior to 
the second and third tnJttt!Ofls 1114 !tad no 
poit-w■cclnatlon reactions . Sht has no known 
known history of 1lltr9les. 
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Table 9 

Host Frequent Complaints (~l.0%) Reported by 
1252 Health Care Personnel and Other Healthy Adults 

During a Five-Day Period Following 3255 Injection of 
Yeast Recombinant Hepatitis 8 Vaccine 

Type of Complaint 

Local (Injection Site) 

Soreness 
Pain 
Tenderness 
Prur1tis 

Systemic 

Fatigue/Weakness 
Headache 
Nausea 
Diarrhea 
Malaise 
Pharyngitis 
Upper Respiratory 
Infection (Nos} 

Frequency as% 

8 
5 
3 
l 

4 
4 
2 
l 
l 
1 
l 
l 



Table 10 

Statistical Tests Regarding Anti - Yeast Antibody 

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

Time 
Post Post 
First Second 

Prevaccination Injection Injection 

Mean log Titer 10.6 10.6 10.8 

Std. Error 0.05 0.07 0.06 

Number Tested 131 70 90 

Conclusion: No significant trend in Log Titer (p = 0.70) 

Post 
Thi rd 

Injection 

11.0 

0. 19 

12 

2. Test of Association between Change in Anti-Yeast Antibody (Pre vs. 
Postvaccination Titers) and Incidence of Clinical Complaints (Logistic 
Regression Hodel Controlled for Age and Sex) 

Test x_2 ( 1 d. f.) 

Post 
First Inject ion 0. 14 0. 71 

Post 
Second Injection 0.04 0.84 

Conclusion: No association between change in anti-yeast antibody and 
incidence of clinical complaints 

32451/1 
1/23/86 

00040 



Table 11 

Statistical Test of Association between Antibody to a Specific 
Yeast Antigen (P60) and Incidence of Clinical Complaints* 

Table of p Values 

Clinical Com12laints 
Level of Post Post Post 

Antibody to First Second Third 
P60 Injection Injection Injection Anytime 

3 Months 0.4!9 0.60 0.95 0.76 
(2 Months Post 
First Injection) 

Change in Antibody 0.4:2 0.49 0.97 0.82 
to P60 from 
Prevacc i nation to 
3 Months 

00041 

* Mantel Haenzel Test with Responses Corrected for Study and Prevaccination 
Level of Antibody to Pf>O. Test significant for p <0.05. 

32451/2 
1/23/86 
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Table 12 

Percentage (Propor1tion) of Healthy Adult Male Homosexuals with 
Clinical Complaints Following Injections of Yeast Recombinant (10 mcg Dose) 

Plasma-Derived H~~patitis 6 Vaccine (20 mcg Dose) in Study 894 or 

Type of 
Complaint 

Local 
( Injection Site) 

Systemic 

Any 

Temperature 
~ 100°F (oral) 

31761/1 
l /11 /86 

Vacciine 

Plasma-Derived 

Recombinant 

Plasma-Derived 

Recombinant 

Pl a srn.1-Der1ved 

Recombi r1ant 

Plasma-rnerived 

Recombi n1ant 

First 
Injection 

42 (37/88) 

30 (25/83) 

35 (31/88) 

29 (24/83) 

61 (54/88) 

51 (42/83} 

2 ( 2/84) 

5 (4/83} 

Second Both 
Injection Injections 

35 (24/67) 39 (61/155) 

35 (21/60) 32 (46/143) 

25 ( 17/6 7) 31 (48/155) 

18 ( 11 /60) 24 (35/143) 

51 (34/67) 57 (88/155) 

47 (28/60) 49 ( 70/143) 

0 (0/67) 2 ( 2/151) 

7 (4/57) 6 (8/140) 

\ 



Table 13 

Anti-HBs Responses a1t 3 Months Among Health Care Personnel and 
Other Healthy Adults Receiving Yeast Recombinant or 

Plasma-Derived Hepatitis B Vaccine at 0, 1 and 6 Months 

OOOLJ3 

Recombinant Vaccine - 10 mcg Plasma-0eri ved Vaccine - 20 mcg 
Age % with GMT S with GMT 

{Years} Anti-HBs* (mIU/ml}~ Anti-H8s* (mlU/ml)** 

20 - 29 92 (359/388) 68 91 ( 436/477) 107 

30 - 39 78 { 87/112) 39 88 { 277/315) 46 

40 - 49 75 (21/28) 48 80 (124/156) 28 

50 - 59 82 (14/17) 22 61 (66/108) 27 

"' SIN ~2. l 

** Responders on1y; titer in mIU/ml for recipients of plasma-derived 
vaccine approximated as (b) (4) titer + 4. 

30861/1 
l /11 /86 



Table 14 

Antl-HBs Responses cit 6 Months Among Health Care Personnel and 
Other Healthy Adults Receiving Yeast Recombinant or 

Plasma-Derived Hepatitis B Vaccine at 0, 1 and 6 Months 

00044 

Recombtnant \faccine - 10 rncg Pl asma-Oeri ved Vaccine - 20 mcg 
Age % with GMT % with GMT 

(Years) Anti-HBs* (mIU/ml )'l\"A' Anti-H8s* (mIU/ml>-

20 - 29 96 (403/419) 96 95 (434/459) 148 

30 - 39 89 ( 110/124) 53 93 (273/293) 56 

40 - 49 88 (30/34) 45 88 (128/146) 40 

50 - 59 81 ( 13/1 r,) 42 76 (81 /107) 39 

* S/N ~2.1 

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

30861/2 
l /11 /86 



Table 15 

Anti-HBs Responses at 7/8 Months Among Health Care Personnel and 
Other Healthy Adults Receiving Yeast Recombinant or 

Plasma- Derived H1epatitis 8 Vaccine at 0, 1 and 6 Months+ 

Recombinant 'Vaccine - 10 mcg P1asma-Deri ved Vaccine - 20 mcg 
Age % w1 th GHT % with GMT 

(Years} Ant1-H8s• (mIU/ml }** Anti-HBs* (mIU/ml}** 

20 - 29 99 (341/344) 1707 98 ( 412/421) 2830 

30 - 39 96 ( 1 06/111 ) 694 95 ( 261 /274) 1050 

40 - 49 97 (33/34) 484 94 ( 134/142) S28 

50 - 59 90 (17/19) 442 85 (81 /102) 360 

+ Includes some responsi~s measured at 9 months when that was the first 
blood sample obta i ned following the third injection of vacc ine 

* S/N ~2.1 

** Responders only; tite1r in mIU/ml for recipients of plasma- derived 
vaccine rec1p1ents approximated as (b) (4hiter + 4 . 

30861/3 
1 /11 /86 



TABLE 16 

Distribution of Ant1-H8s Titers at 7/8 Months 
Among Health Care Personnel and Other Healthy Adults 

Receiving Yeast Recombinant or Plasma-Derived 
Hepatitis 8 Vaccine at 0, l, and 6 Months 

Ant f -HBs T1 ter 

S/N ~2.1 

mru/ml ~10 

mIU/ml ~100 

mIUlm' ~1000 

S (Proportion) with Titer 
Recombinant Vaccine Plasma-Derived Vaccine 

10 rncg 20 mcg 

98 (498/509) 

97 (494/509) 

89 (451/509) 

~8 (2<l4/509) 

95 (930/983) 

92 (900/983) 

78 ( 772/983) 

53 (519/983) 

* Titer in mIU/ml for recipients of plasma-derived vaccine 
approximated as (b) (4)titer + 4. 

wva/31221 
l /11 /86 

000£1& 



Table 17 

Anti-H8s Responses at 12 Months Among Health Care Personnel and 
Other Healthy Adults Receiving Yeast Recombinant or 

Plasma-Derived Hepatitis 8 Vaccine at O. 1 and 6 Months 

000117 

Recombinant Vaccine - 10 mcg Plasma-Derived Vaccine - 20 mcg 
Age % with GHT % with GHT 

(Years} Anti-HBs* (mIU/ml)** Anti-HBs* (mlU/ml)** 

20 - 29 98 (115/118) 343 99 (233/236) 954 

30 - 39 94 (74/79) 235 97 ( 67 /69) 441 

40 - 49 91 (21/23) 238 87 ( 33/38) 117 

50 - 59 88 ( l S/1 7} 151 87 (46/53} 1 H, 

* SIH ~2. 1 

** Responders only; titer in mIU/ml for recip ients of plasma-derived 
vaccine approx1mated as (b) (4)titer + 4. 

30861/4 
1 /11 /86 

\ 



TABLE 18 

Distribution of Anti-HBs Titers at 12 Months 
Among Health Care Personnel and Other Healthy 

Adults Receiving Yeast Recombinant or Plasma-Derived 
Hepatitis B Vaccine at 0, 1, and 6 Months 

Anti-HBs Titer 

S/N ~2. 1 

mlU/ml ~10 

mIU/ml ~100 

mIU/ml ~1000 

% (Proportion} with Titer 
Recombinant Vaccine Plasma-Derived Vaccine 

10 mcg 20 mcg 

95 (225/237) 

90 (213/237) 

65 ( 155/237) 

25 ( 60/237) 

95 ( 400/422) 

92 (387/422) 

70 (294/422) 

37 (157/422) 

writer in mIU/ml for recipients of plasma-derived vaccine approximated as 
(b)(4)titer + 4. 

31741/1 
l /11 /86 
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Table 19 

Percentage (Proportion) of Health Care Personnel and Other Healthy Adults 
With Clinical Complaints During a 5 Day Period Following 

Injections of Yeast Recombinant or Plasma-Derived Hepatitis B Vaccine 

Type of First Second Third All 
Come la int Vaccine Injection Injection Injection Injections 

Local Plasma-Derived 13 ( 92/687 ) 10 
(Injection 

( 67 /650.) 11 ( 55/480) 12 (214/1817) 

Site) Recombinant 20 ( 248/1252} 14 (157/1162) 17 (139/841) 17 (544/3255) 

Any 
Complaint 

Plasma-Derived 24 (164/687 ) 18 (119/650} 18 ( 87/480) 20 (370/1817) 

Recombinant 34 {426/1252) 23 {263/1162) 23 (196/841) 27 (885/3255) 

Temperature Plasma-Derived 3 18/681 ) 
>100°F 
Tora!) Recombinant 4 45/1217) 

3 ( 20/640 ) 

3 ( 28/1111) 

2 ( 10/467) 

4 ( 27/769) 

3 ( 48/1788) 

3 (100/3097) 
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APPENDIX I 

Lot Numbers of Vaccine Used in Clinical Trials 
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Lots of the yeast recornbtinant hepatitis B vaccine used in the clinical 
trials summarized in this report are identified by an alpha-numeric code 
consisting of two or three segments. In the Interim Submission (Report 112) 
issued in August 1985, m,rny lots of vaccine were identified in text and 
tables using either the prefix or internal segments. In the present report, 
al 1 lots are identified by the 5 digit suffix segment. To facilitate cross 
reference between the Interim Submission and the present report, the 
complete lot number for each lot of vaccine in use is listed below: 

934/C-J625 

972/C-K444 

974/C-K446 

978/C- K563 

979/C-K564 

985/C- K732 

986/C-K733 

987/C-K734 

993/C-K937 

819900/18066/C-L215 

81766B/18067/C- L216 

819910/18068/C- L217 

81992A/18070/C-L219 

81954I/18071/C-L220 

89303/1005/C- L915 

89426/22930/C-M718 

85860/22123/C-M125 

85861/22124/C-Ml26 



mtruNE AFFI N ITV 
VACCHIE 
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SUMMARY - IM~UNE AFFINITY VACCINE 

Recombinant hepatitis B vaccine from one lot (934/C-J625) produced by an 
immune affinity purification procedure has been adm1n\stered to 75 initially 
seronegat1ve health care personnel and other healthy adults in 3 studies 
(Table l). with 72 of these completing a 3 injection regimen of vaccination. 
The serologic and clinical data relating to this lot are sunmarized separately 
because this procedure will not be used for the commercial product. 

Table 2 shows the anti-HBs responses in persons i111111unized at 0, 1, and 6 
months with 10 mcg doses of vaccine produced by the immune affinity 
procedure. Al l vaccinees developed protective levels of anti-HBs (mIU/ml ~10) 
7-8 1110nths post the first injection of vaccine. The 9e0111etric mean titer was 
1607.0 •IU/ml. Twelve months after the first injection of vaccine , 96% of the 
vaccinees sti 11 had titers ~10 111IU/ml. However, the geometric mean titer 
declined to 422 mIU/ml. 

There have been no serious or alarming reactions attributable to the inmune 
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 pos i tive for ant1-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 first injection of vaccine. None of his blood samples have been 
positive for HBsAg. All samples had nonnal levels of AST and ALT. 

Table 4 shows the frequencies of clinical complaints reported following 206 
injections of the vaccine. Reports of injection site discomfort and systemic 
complaints were made with frequencies of 50% and 15%, respectively. The 
frequencies of specific injection site complaints are shown in Table 5. The 
most frequent co~laints were soreness (34%), pain (7%), and tenderness (5%). 
The frequencies of specific systemic complaints by body system are shown 1n 
Table 6. Complaints occurring at frequencies of ~1% were fatigue/weakness 
(4%), headache (2%) , pharyngitis (2%), malaise (1 %), rhinitis (l S). upper 
respiratory infection (not otherwise specified) (1 %), nausea (1 %), and 
diarrhea (1 %). 

l:lva/3131 I-1 
1/6/86 
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Popu1Ation Study fJ lmte5tlgator 

HNlthy 
Its 

HNlth C.re 
F\lrsonM I 

D«Mlth care 
Pi2rSonM1 

wa/31311/4 
1/6/S!f) 

119 Bishnp 

192 Diensug 

195 O.inhardt 

Table 1 

Clinical Studies of Health Care Personnel and other Healthy Adults Receiving 

Ye.st Rec:Ollbinant H!!petHis B vaccine Procllced by An InalaJne Affinity F'ethod 

'& Slbjects 
Da!te Vaccine Planned 

l~tlon Initiated Status Lot Dose Regi- (Vaccinated) ----
f!!rck & CO. • PA 1/13/83 In pl"OgN!SS C-.1525 10 IIIC9 00 106 IIIOS. IS ( IS) 

Boston 11/10/83 In progress C...J62S 10 mcg 0.1,6 IIIOS. 30 (30) 

Nest O.nany 11/21/83 In progress C...J625 10111!Cf 0,1,6 IIIOS. 30 (30) 

!. l!ll!h ~ti..f-!Bs 
S/H ~2.1 111IU/•I ~10 

100(14/14) 100(14/14) 

96(25/26) 96(25/26) 

96(26/27) 93(25/21) 

1111111! 
(~ths) 

12 111)$. 

12 mos. 

12 !IDS. 

0 
0 
0 
Ill 

"" 
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Table 2 

Antibody Responses Among Health Care Personnel and Other Healthy Adults 
Fo110ld1ng Vacc1natio at 0, l, and 6 Months with 10 mcg Doses of 

Yeast Recombinant Hepatitis B Vaccine Lot #934/C-J625 

~ ldith Ant1-HBs 
Time 

('1onths) S/t:J ~2. l IU/1111 ~10 

l 36 (15/10) 9 ( 6/70) 

2 79 (8/73) 63 (46/73) 

3 96 (67/70) 76 (53/70) 

6 97 (69/71) 89 (&3/71) 

7/8 100 ( 70/70) 100 (70/70) 

9 100 (60/60) 97 (58/1>0) 

12 97 (65/67) 96 (64/67) 

Studies: 779, 792, 795 

wva/31311-6 
1 /6/81> 

GIIIT (11JU/ml} 
All ResQonders 

Vacc1nees S/N ~2.1 mJU/ml ~10 

1.0 7 .0 26.5 

16. l 38.4 64.5 

30.8 37.4 62.7 

52.9 67.5 79.7 

1607.0 1607 .o 1&07.0 

l 024. 5 1024.5 1228.4 

317.9 393.8 422.0 



Study-Case 
li!O. eo. 

g 
§ 

Wa/31311/5 
1/Zl/l!S 

Table 3 

Adverse Experiences to Yeast Recait>\nant Hepatitis 8 Vaccine 

~ Lot gf Y!ICC i ne 

! C-J625 
.; 

Dose 

10 n:g 

Date(s) 
Mninisterecl 

;.--.;: 

0"1 ---.-! 
0) 

...._,,,; 

tr Clinical investigator's assesSMent. 

Date of 
Event 

er, 
~ 
~ I 

Date 

~rted 

1/15/85 

Su11m1ar~f Event 

A 30 year-old male s__,ject ~s noted to have 
a serun Al T of 170 on r ~( three IIOl'lths 
after receiving the third dose-of vaccine). 
one~ later. the senn ALT was 139. The 
subject's pre-vaccination ALT ~s 47. All 
sera reM&ined negative for anti-fflk: and Jes.Ag. 
The subject had been taking t1:10 antimalarial 
dn.igs, O.loroquine and Fansidar, for Z 1110nths 
prior to the ~ ~bleeding. During that 
tim, he had been v1<iting East Africa. 

Vaccine 
Relatf!d 1r 

~ 

0 
0 
0 
I.II 
VI 
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Table 4 

Percentages of Health Care Personnel and other Healthy Adults With 
Clinical Complaints During a 5-Day Period Following 206 Injections 

of Yeast Recombinant Hepat1t1s B vacc1ne lot ,f934/C-J625 

Studies: 779, 792, 795 

Type of Complaint 

Local (Injection Site} 

Systemic 

Any Complaint 

Studies: 779, 792, 795 

wva/31311-7 
1 /6/86 

Dose 1 Dose 2 Dose 3 All 

55 (39/11) 44 (31/70) 51 (33/65) 50 (103/206) 

22 (16/71) 13 (9/70) 9 (6/65) 15 (31/206) 

63 (45/71) 47 (33/70) 54 (35/65) 55 (113/206) 



Table 5 

Frequency of Local (Injection Site) Complaints Occurring ithin 5 Days 
Among Health Care Personnel and Other Healthy Adults Foll01::11ng 

206 Injections of Yeast Recombinant Hepatitis B Vaccine 
Lot 1934/C-J625 

Number of V ccine Recipients: 71 

Studies: 779, 792, 795 

Co!,!!l!laint 

Soreness 
Pain 
Tenderness 
Stiffness/Tightness 
Swelling 

Ecchymos1s 
Erythema 
Prur1t1s 
Numbness 
Pigment Change 

Skin Mottled/Peeling 
Parasthes ia 
Papule 
wannth 

~a/31311-8 
1/6/86 

Number 

71 
15 
11 

4 
4 

2 
2 
2 
1 , 
, , 
1 , 

Freguencl£ as I 

34 
7 
5 
2 
2 

1 
1 , 
0.5 
0.5 

0. 5 
0.5 
0.5 
o. 5 

00057 



Table 6 

Frequency of Systemic Complaints by Body System Occurring Within 5 Days 
Among Health Care Personnel and Other Healthy Adults Following 

206 Inject1ons of Yeast Recombinant Hepatitis B Vaccine 
Lot #934/C-J625 

Mumber of Vaccine Recipients: 71 

Studies: 779, 792, 795 

00058 

Frequency as% Frequency as % 
6od~ S~stemlComnlaint 

Whole Body/General 

Fatigue/Weakness 
Headache 
~la1se 
Sensation of Warmth. 

General 

Respiratory 

Pha ryng it 1 s 
Rhinitis 
Upper Respiratory 

Infection. Nos 
Cough 
Sinusitis 
Laryngitis 

Digestive 

Nausea 
Diarrhea 
Dyspepsia/Heartburn 
Abdominal Pain/Cramps 

wva/31311-9 
1/6/86 

(Mumber} 

8 ( 17} 

4 (9) 
2 (5) 
l (3) 
0.5 ( 1 ) 

5 (11) 

2 (5) 
1 (3) 
1 (3) 

0.5 (1) 
0.5 (1) 
0.5 (1) 

2 ( 5} 

1 ( 3) 
1 ( 2) 
0.5 (1) 
0.5 (1) 

Bod~ S~stem£CO!!l!laint (Number} 

Infectious Syndromes 1 (2) 

Herpes Labia11s. 0.5 ( 1) 
Recurrent 

Viral Infection. Nos 0.5 (1) 

Hemic/Lymphat1c 0. 5 (l) 

Lyrnphadenopathy, 0.5 ( 1) 
Cervical 

fllusculoskeletal 0.5 (ll 

Myalgia 0.5 (1) 

Organs of Special Sense 0.5 (1) 

Conjunctivits 0.5 (1) 



Table 7 

Percentages of Health care Personnel and Other Healthy Adults With 
Elevated Temperatures Our1ng a 5-Day Period Following 190 Injections 

of Yeast Recombinant Hepatitis 8 Vaccine Lot #934/C-J625 

Studies: 779, 792, 7g5 

Temperature 

wva/31311-10 
1/6/86 

Dose l 

4 (3/70) 

1 (1/70) 

Dose 2 

2 (1/63) 

2 ( 1/63) 

Dose 3 

4 (2/57) 

4 (2/57) 

3 (6/190) 

2 (4/190) 

ooosq 
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Immune Affinity Vaccine 

Study 779 - ~est Point , PA - Dr. R. Bishop 

Healthy adults receive 10 mcg injections of vaccine from one of two lots at 0, 
1, and 6 months. 

Fifteen adults have received 3 injections of vaccine from lot C-J625 produced 
by the inunune affinity 111ethod. At 7/8 110nths, 100% (15/15) of the 
participants seroconverted (S/N ~2.1) and developed protective levels of 
anti-HBs (mIU/ml ~10). The 6~T for these responders was 1758.l mIU/ml. Among 
the participants with serology data at 12 months, 100% (12/12) were positive 
for ant1-HBs (mIU/ml ?,10). The 6'11T for all vaccinees at that tinie was 402.3 
mIU/ml. No serious or a lann1ng reactions attributable to vaccine have been 
reported. Subjects continue to be followed for persistence of antibody. 

Refer to the sunmary in health care personnel and other healthy adults for 
P.or;nnnse.s of subjects vaccinated in this study \:11th vaccine produced using the 

( 6) ( 4) method . · 

Study 792 - Boston, MA - Dr. J. D1enstag 

Initially seronegative health care personnel receive 10 mcg injections of 
vaccine fr011 one of two lots at 0, l, and 6 months. 

Thirty persons have received 2 injections of vaccine from lot C-J625 produced 
by the immune affinity method, and 27 of these have received the third 
injection. One hundred percent (26/26) of the participants seroconverted 
{SIN !'.,2,1) and developed protective levels of ant1-H8s (mIU/ml ?,10) at nine 
months. The ~T for these responders was 1400. l mIU/111. At 12 months, 961 
(25/26) of the subjects were positive for anti-HBs (mIU/ml ~10) with a 6111T of 
329 .8 for all vaccinees. There have been no reports of serious or alarming 
reactions attributable to vaccine. Subjects continue to be followed for 
persistence of antibody. 

Refer to the summary on health care personnel and other healthy adults for 
responses of subjects vaccinated in this study with vaccine produced using the 

(b) (4) method. 

Study 795 - west Gen1any - Dr. F. Deinhardt 

The study population consists of health care personnel and other healthy 
adults who are initially negative for hepatitis B serologic markers. 
Participants receive 10 mcg injections of vaccine at 0, l, and 6 months from 
one of three vaccine lots . 

ldVa/31311-2 
l/6/86 
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Immune Affinity Vaccine 

Study 795 - West Genaany - Dr. F. Deinhardt (Contd) 

- Thirty persons have received 3 injections of lot C-J625 vaccine produced by 
the immune affinity method. At 7/8 months, 10~ {29/29) of the subjects 
seroconverted (SIN ~2.1) and developed protective levels of ant1-HBs 
(mIU/1111 ~10). The lil:1T for these responders was 1735. 7 mIU/ml. Ninety-three 
percent (25/27} of the participants were positive for ant1-HBs (mIU/ml ~10) at 
12 months. The Gf!lT for all vaccinees at that time was 271.5 mIU/ml. 

Refer to the summary in health care personnel and other healthy adults for 
resoonses of subjects vaccinated in this study with vaccine produced using the 

(b) (4) method. 

wva/31311-3 
1 /6/86 





PROGRAM: 

PURPOSE: 

VACCINE: 

PRINCIPAL 
HdVESTIGATOR: 

SECONDARY 
INVESTIGATORS: 

STUDY LOCATION: 

DATE INITIATED: 

DATE COMPLETED: 

251 ll/1 
12/26/85 
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Alum-Adsorbed Yeast Recombinant Hepatitis 8 Vaccine, 
Study 779 

To evaluate antibody and clinical responses to the 
vaccine among healthy adults who are negative for 
hepatitis B virus serologic markers . 

Yeast Recombinant Hepatitis B Vaccine 
Lot 934/C-J&25 (10 mcg HBsAg/ml) 
Lot 972/C-K444 (10 mcg HBsAg/ml) 

Robert P. Bishop, M.D. 
Health Services 
~erck Sharp and Dohme 
west Point, PA 1948& 

E. P. Avancena, M.D. 
Health Services 
Merck Sharp and Dohme 
West Point. PA 1948& 

Joseph C. Rogers, M.D. 
Health Services 
~erck Sharp and Oohnie 
West Point, PA 1948& 

Joseph P. Romano, M.O. 
Health Services 
Merck Sharp and Dohme 
Rahway, NJ 07065 

~erck Sharp and Dohme 
West Point, PA 19486 

July 13, 1983 

In progress 



STUDY 
PROCEDURE: 

STUDY RESULTS: 

25111-2 
12/26/85 
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Study 779 

The study population consists of 41 healthy adults of 
either sex (excluding pregnant women) employed at Merck 
and Co . • Inc., who were initially negat1ve for HBsAg. 
anti -H8c and ant i-HBs, had a normal ALT level and had 
not previously received any hepatitis B vaccine. 

Eligible participants receive a 1.0 ml (10 mcg HBsAg) 
intramuscular injection of 1.1:,rdno n.-1\rlured by either 
the immune affinity or the (b) (4) procedure at 
0, 1 and 6 110nths . Study participants are asked to 
take and record their temperatures for five days after 
each injection of vaccine and to record any local or 
systemic complaints that they may experience. 

A blood specimen (10-15 ml) was obtained from each 
participant approximately two weeks before 
vacdnation. Post-vaccination blood samples (10-15 ml) 
are obtained monthly for seven months and at 9, 12 and 
24 months following the first injection of vaccine. 
Samples are assayed for HBsAg, anti-HBc, anti-HBs and 
ALT. and these may be assayed for antibody to antigens 
in yeast extract. Samples with an anti-HBs titer ~ 
25 mIU/ml units are tested to determine the relative 
proportions of anti-! and anti-g activity. 

HEALTHY ADULTS (Immune Affinity Vaccine): 

10 mcg Lot 934/C-J625 at 0, 1, and 6 months 

1. Number Vaccinated: 

Injection No. 
_l _ __2_ __3_ 

15 15 15 



RESULTS: (Cont.) 

25111/3 
12/26/85 

0006'4 

Study 779 

2. Serologic Results: 

Serologic data are available for 15 participants 
at 7/8 months. One hundred percent (15/15) of the 
participants seroconverted (S/N ~2. l) and 
developed protective levels of anti-HBs (mIU/ml 
~10) at that time. The Gr:JT at 7/8 months was 
1758. 1 mIU/ml (all vaccinees and responders by 
either cutoff). 

Among the participants who had serology data at 12 
months, 100% (12/12) were positive for anti-HBs 
(mIU/ml ?10). The G~T for these vacc1nees was 
402. 3 mIU/ml. 

Refer to Table 1 for ant1-HBs responses and GMTs 
for other time intervals. 

3. Clinical Complaints: 

Clinical follow-up data are available for fifteen 
participants after each injection. The overall 
frequencies of complaints are presented below. 

Type of 
Comolaint 

Injection 
Site 

Systemic 

Frequency in~ by Injection No. 
1 2 3 

80(12/15) 73(11/15) 73(11/15) 

33(5/15) 20(3/15) 7(1/15) 

Refer to Table 2 for listings of specific clinical 
complaints by injection number. Maximum 
temperature data are provided in Table 3. 

There were no serious or alarming reactions 
attributable to vaccine. 

HBV ~arkers (Ant1-HBc) 

One subject had serum samples that tested transiently 
positive for anti-HBc. The 2, 3, and 4 month 
post-vaccination sera were positive for anti-HBc. His 
prevaccination blood sample and his l, 5, &, 7, 9 and 
12 month blood samples were negative for anti-H8c. 
None of his sera were positive for HBsAg. All samples 
~ere nonnal with respect to AST &nd .ALT. 
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STUDY 
POPULATIOU 
DOSE 
LOT 

Table 1 

ANTIBODY RESPONSES FOLLOWING VACCINATION WITH RECOl18INAHT HEPATITIS B VACCINE 

0779 
HEALTHY ADULTS 
10 MCG 
CJ625 

REG U1EH 0, 1, AND 6 110HTHS 
INITIAL SEROLOGY: NEGATIVE 

TIME 
(MONTHS) 

I X WITH Atffl-HBS I GMT I MIU/Ml l I 
l---------------------------------------1-----------------------------------------------------I I I I RESPOIIDERS I 
l---------------------------------------l-----------------1-----------------------------------I S/N >= 2 . 1 I HIU/Hl >: 10 I All VACCINEES I SIN>= 2.1 I NIU/ML>= 10 

······································································•·*••······································· I I I 
I l MONTH 45X (5/11) I 'I. lY. t 11111 I 1.7 6.1 55.5 
I I 
I 2 MOUTHS 93Y. 114/15) 7lY. ( 11/15) I 32.0 44.7 ee.o 
I I 
I 3 t10tlTHS 100?. 114/14) 867. (12/141 I 60.5 60.S 83.5 
I I 
I 6 MOtlTHS 100?. 115/1S1 100?. 115/15) I 68 . 0 66.0 68.0 
I I 
I -7/8 NotlTHS lOOY. 115/15) lOOY. I 15/15) I 17511.l 1756.l 1758.1 
I I 
I 9 MONTHS 100~ I 14/14 l 100% I 14/14 l I 1319.9 1319.9 1319.9 
I I 
I 12 l10tlTHS lOOY. I 14/141 lOOY. (14/14) I 402.3 402.3 402.3 
I I 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

·= 

0 
0 
0 
0-
0-



STUDT 
TREAT11ENT 
LOT t1Ut10ER 
DOSE 
PATIENT CLASS 

0779 

CJ6Z5 
10 t1CG 
IIEAllKY AOULTS 

Table 2 

PATIENT COUNT CLitllCAL COMPLAINTS 
RECOt181NANT HEPATITIS 8 VACCINE 

--- -------------------------------------------------------------------------------------------------------I TOTAL VACCIHEES f 15 PATIEHTSI - DOSE l I 
1----------------------------------------------------------------------------• I DAYS POST VACCINATION I NUl'1BER 

CLINICAL l----------------------------------------------------------------------------1 WITH 
COMPLAINTS I O I 1 I Z I l I 4 I S I •cOMPLAIHfS 

****••••••••••••••••••••••••••*"**l*•••••••••l••••••••••l••••••*•••l•••••••••••••••••••••l••••••••••I••••••••••••••••••••• 
• I I I I I I I 

REACTION, LOCAL IIHJtCT. SITEI I 11 • S I 3 I 1 I 0 I l I I 12 
I I 73.3%1 • I 33.3%1 I c 20.0;:1 I I 6.77.I • t 0,0%1 I I 7.1%1 I I f so.ox, 

-----------------------------------1---------- ---------- ---------- ----------•---------- ----------1----------1-----------
SORENESS I 10 5 l l I 0 1 I I 11 

I 66.T/.I t 33.3%1 I 20.0;0 f 6.77.1 I I 0.0%1 I 7.llO I 11 73.3%1 
I I I 

TEtlDEl!NESS I 1 0 0 0 I O o I I 1 
6. 7%1 t 0.0%1 I 0.0%1 t 0.07.1 I I 0.0;1.1 I 0.0%1 I I I 6. 7%1 

I I 
ERYTH£t1A IREDNESSI I 1 O O O I O o I I 1 

6.11.1 1 o.o;o 1 0.0;:1 1 0.0;:1 I I o.o;o I o.o;o I I , 6.7:t.> 
I I I 

STIF'fNESS/TIGHTNESS I 2 O O o I O o I I z 
ll.3%1 ( 0.0%) f 0.07.1 f 0.07.1 I t 0.0%1 ( O.OiO I I I 13.3¼1 

I I 
ECCHYHOSIS I 1 O O O I O O I I 1 

I f 6. 7¼1 I 0.0%1 1 0.0%1 I I o.o?.J I I 0.0;:1 I 0.0;:1 I I r 6. 7%1 

-----------------------------------1----------l----------1----------I----------I----------•-------- · I----------I-----------
SYSTEt1It I 4 I 1 I 1 I 1 I 1 I 1 I I s 

I I 26. 7% > I I 6. 7% > I f 6. 77. I I f 6. 77. l I ( 6. 7¼ I I I 7. uo I I f 33. JY. I 

WHOLE BODY/GENERAL • 3 l 1 1 1 l 4 
I t 20.0,0 I 6. 77.1 ( 6. 7% I ( 6. 77.1 ( 6. 7Y.I t 7. lY. I I 26. 7iO 
I 

FATIGUE/WEAKNESS I 1 1 l l l 1 2 
6. 7%1 ( 6. 7%1 ( 6.7%1 ( 6. 77. I ( 6. 7Y.) ( 7.1%1 I ll.3¼1 

I 
HEADACHE I 2 0 0 0 0 0 2 

• f 13.3%) I 0.0,0 ' o.o:o ( 0.0lO ( I.OX) ( 0.0XI I 13.3iO 
I 

RESPIRATORY I 2 D 0 0 0 0 2 
I I 13.3Y.l I D.0%1 ( 0.0%) ( 

I 
0.0Y.I ' 0.0Y.I ' 0.0iO I' 13.3%1 

SINUSITIS I l 0 0 0 0 0 1 
6. 7%1 I 0,07.) ( 0.07.1 ( 0.07.) ( 0.0%1 ' a.ex, ( 6. 7XI 

,. 

0 
0 
0 
C1' ..... 



STUDY 
TREAT11ENT 
LOT NUMBER 
DOSE 
PATIENT ClASS 

0779 

CJ625 
10 t1CG 
HEALTHY ADULTS 

Table 2 (Contd) 

PATIENT COUNT CLINICAL Cot1PLAINTS 
RECOHBINANT HEPATITIS B VACCINE 

----------------------------------------------------------------------------------------------------------------------------I . TOTAL VACCltlEES I 15 PATIEHTSJ - DOSE 1 I 
1----------------------------------------------------------------------------I I DAYS POST VACCINATION I NUMBER 

CLINICAL 1----------------------------------------------------------------------------I WITH 
COl1PLAUIT5 I O I 1 I 2 I 3 I lt I 5 I I COMPLAINTS 

................................... , .......... ········••l••······••I••········ .......... ········••I••········ ......... . 
I I I I 

PlfARYHGITlS I SOPE THROATI I l 0 I O I 0 0 0 l 
6.7)0 I o.o;n ( I O.0Y.J I I 0.0iO I o.o:o I 0.0Y.I I 6.7Y.) 

I I 
DIGESTIVE SYSTEM I 1 0 I l I l 0 0 2 

6. T/. I I O. 0Y. J I I 6 • 7iO I I 6. 7iO C 0. 0Y. J C 0. 0% I I 13. 3% I 
I I 

DYSPEPSIA/HEARTBlmH I 1 0 I O I O O O 1 
6.7?.I I o.o;o I ( o.o;o IC 0.0Y.I I 0.o:o I 0.0%1 I 6.7?.I 

I I 
DIARRHEA I O O I l I l O O 1 

0. 0% I I O. 0% J I ( 6. 7Z J I I 6 • 7i0 I O. 0% I I O. 0% I I 6. 7% J 
I I 

NAUSEA I O O I O I l O O l 
I I O. o:o I I O. o;o I I O. 0% l I I 6, 7% I I O. 0% I I O. 0% I I 6. 7iO 

-----------------------------------1----------l----------l----------l----------l----------l----------l----------1-----------
PERSOIIS WITH Ctlt1PLAINTS I 11 I 6 I ft I 2 I l I 2 I I 1Z 

I I n.3%1 I I lto.o:o I , t6.7Y.> I 1 13.31.1 I c 6.7:o I , 1'1.3:1.1 I I , eo.oY.> 
-----------------------------------1----------l----------1----------l----------1----------I----------I----------I-----------
PERSoHS MITH NO COHPUIHTS I lt I 9 I 11 I 13 I 14 I 12 I I 3 

I I 26.T/.1 I I 60.0;0 I I 73.3?.I I I 86.71.l I I 93.3:o I I es.n:, I I 1 211.o;n 
-----------------------------------1----------l----------l----------l----------l----------1----------I----------I-----------
PERSONS WITH HO DATA I O I II I o I o I II I o I I o 

I I 0.0Y.I I I O.0Y.I I I 0.0%1 I I 0.01.1 I C 0.0%1 I I 0.0Y.l I I c D.0%1 

p 

0 
0 
0 ,,.. 
0, 



STUDY 
TAEATtfEHT 
LOT tMIBEA 
DOSE 
PATIENT CLASS 

0779 

CJ6Z5 
10 t1CG 
HEALTHY ADULTS 

Table 2 (Contd) 

PATIENT COUNT CLINIC AL CottPLl IHTS 
AECOHBIHAHT HEPATITIS 8 VACCINE 

I TOTAL Vl CCIHtES I 15 PATIENTS l - OOSE 2 I 
l----------------------------------------------------------------------------1 I Dl YS POST Vl CCIHl TION I tlUt!BEA 

CLINICAL l----------------------------------------------------------------------------1 WITH 
COtfPLAltlTS I O I l I 2 I 3 I 4 I 5 I lt:OMPlAlHTS 

••••••••••••••••••••••••••••••tm•••l••••••••••l.••••••••••••••••••••• l••••••••••l••••••••••I•••••••••• •••••••••••••••••••••• I I • I I I I I 
RElCTIOH, LOCAL IJNJECT. snn I 9 • 6 • t I D I O • 0 I I 11 

• f 60.0:0 • , 4 t .o;o I < n.1;O I < o . oY.1 I I o.o;o I t o.o;o I I c 73.3%J 

-----------------------------------1----------•----------l----------l----------l----------l----------•----------•-----------
sOREHEss I 9 I 6 I 2 I II I o I o I I 11 

I I 60.0Y.) I I 40.0Y.) I I 13 . JY.I I I 0 . 0Y.I I I 0.0Y.J I I 0 . 0Y.I I I I 71.3%) 
I • I I I I I I 

STIFFNESS/TIGHTNESS I 1 I O I O I O I O I O I I l 
I ( 6. 7Y.J I I 0.0Y.) I ( 0.0Y.I I I 0.0Y.I I I 0.0Y.l I I II.DY.I I I I 6. 77.) 

-----------------------------------l----------l----------l----------1----------1----------l----------l---------- l-----------
svsnt11c I 1 I 1 I 1 I 2 I 1 I 1 I I 3 

I I 6 . 7Y.J I I 6.T/. 1 I I 6.7Y.> I I 13.37.> I I 6 . 7?.I I ( 6.7%1 I I I 20.0% J 

I 
!,!HOLE BODY/GENERAL l I 0 I 0 I 0 I 0 I 0 I I l 

6 . 7ZI I I 0 . 0lO I c o.0lO I C o.o:o I , 0.0%1 I I 0.OY.) I I I 6.77.) 
I I I I I I I 

fATIGUE/NEAKNESS 1 I 0 I 0 I 0 I 0 I 0 I I l 
6 . 7io I f o.o;o I 1 o.oY.> I 1 0 . 0Y.l I I o,o:o I • 0.0?.I I I I 6.7%1 

I I I I I I 
RESPIRATORY 0 I l I l I 1 I l I l I I l 

o.o;o I , 6. 77.> I 1 6. Tl.I I I 6.7lO I 1 6,7Y.I I ( 6.n, I I I 6.7Y. J 

PHARYNGITIS I SORE Tl4ROATI I II I 1 I 1 I l I l I l I I l 
0 . 0:1.1 I I 6. 7iO I C 6. Tl.) I I 6 . 71. l I I 6. 7Y. I f f 6. Tl. I I I f 6 . 7X I 

I 
DIGESTIVE S 'l'STEl'I I o I O I o I 1 I O I O I I l 

0.0:1.1 I I 1 ,0;0 I I O,0Y.I 11 6.77.l I f o.o:o I ( 1 .0:0 I I I 6.nn 
I I I I I I I 

ABbOrtINAl PAINS/CA AHPS I 0 I 0 I O I 1 I O I 0 I I l 
I 0.0Y.I I I I .CY.I I I O.0Y.) I I 6 . 7%) I I 0.OY.I I I 0.OY.I I I I 6.7Y.I 

I I I I I I I 
DIARRHEA I o I o I o I 1 I O I o I I l 

I I G.0Y.I I I 1.0%) I I O. 0Y.) I I 6. 77.) I I 0.07.J I I 0.0?.l I I I 6. 7Y.) 

-----------------------------------1----------l----------l----------l----------1----------I----------I----------I-----------
PEASotlS MITH COt1PU JNTS I 9 I 6 I 3 I 2 I 1 I l I I 11 

I t 60.0Y.I I t '40.0l!l I C 20.0Y.I I t 13.3i0 I f 6.7Y.l I I 6.7Y.l I I I ?l. 3%1 

~ 

0 
0 
0 
0'
,0 



STUDY 
TREATMENT 
LOT N\Jf1B£R 
DOSE 
PATIENT CLASS: 

0779 

CJ625 
10 t!CG 
HE AL lH'I' ADULTS 

Table 2 (Contd) 

PATIENT COUNT CLINICAL COMPLAINTS 
AECOt18INANT HEPATITIS 8 VACCINE 

I TOTAL VACCltlEES I 15 PATIENTS J - DOSE 2 I 
•----------------------------------------------------------------------------1 I DAYS POST VACCINATION I HU118EA 

CLINICAL 1----------------------------------------------------------------------------I WITH 
COMPLAINTS I O • 1 I 2 I 3 I 4 I S I IC011PUINTS 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••1••••••••••1••••••••••1••••••••••1••••••••••1••••••••••1•••••••••• 
-----------------------------------1----------l----------l----------l----------l----------•----------•----------I-----------
PERSONS WITH HO COMPLAINTS I 6 I 9 I 12 I 13 I 14 I 14 I I 4 

I I 40. OY. J I I 60 . OY. I I I 80. OY. I I I 86. 7;0 • I 93 . 3Y. l I C 93. 37. I I I I 26. 7Y. I 
-----------------------------------l---------- l----------1----------1----------1----------1----------I----------I-----------
PERSOlS WITH NO DATA I O I O I O I O • o I O I I o 

I I O,OY. J I I O.OY.I I I O. OY.I I I O.OY.I I I 0 .07.l I I 0.07.) I I I O.OY.l 

.,, 

0 
0 
0 ..., 
0 



STUOY 
TREATl1£NT 
LOT NlRIBER 
DOSE 
PATIENT CLASS 

0779 

CJ625 
10 11CG 
HEALTHY AOULTS 

Table 2 (Contd) 

PATIENT COUNT CLINICAL CottPLAIHTS 
RECOt18IHAHT HEPATITIS 8 VACCINE 

----------------------------------------------------------------------------------------------------------------------------
I TOTAL VACCIHEES I 15 PATIENTS I - DOSE 3 I 
•----------------------------------------------------------------------------1 I DAYS POST VACCINATION I N\JHBER 

CLINIC AL 1-------------------------------------•---•----------------------------------I WITH 
COHPLAJHTS • 0 I 1 I 2 • 3 • 4 I S • ICOHPUINTS 

••••••••••••••••••••••••••••••••••• l•••••••••• l•••••••••• l•••••••••• l••••••••••••••••••••• l••••••••••••••••••••• I•••••••••• 
I I I I I I • I 

REACTION, LOCAL (INJECT. SITEI I 9 I 3 I 4 I 1 I 1 I l I I 11 
f I 60.0Y.) I I 20.01.1 I I 26.T/.I I I 6.71.1 I I 6.77.1 I ( 6.71/. 1 I I I 73 .37.I 

-----------------------------------1----------1----------1---------- ---------- ---------- ---------- ---------- -----------PAIN I O I 1 I 1 o o o l 
, , 0.0il.l 1, 6 . 7iO I I 6.T/.1 I 0.0Y.I I o.o;o .( o.o;o I 6.77.) 
I I I 

SDl'ENESS I 9 I 2 I 2 o o o 9 
I c 60.01.1 I c 13.31.I I t 13.3Y.I c 0.01.1 , o.ox, 1 o.o;o , 60 . 0;0 
I I I 

TENDERNESS I G I 0 I l 1 1 l l 
I 1 0.01.1 I 1 0.0;:1 I , 6.r1.1 t 6.11.1 , 6.77.1 , 6.nn 1 6.77.1 
I I I 

STIFFNESS/TlGHTN!SS I 1 I O I o O a o l 
I , 6. 1;0 I t o.o;o I , 0 . 01.1 • 0.01.1 , o : o✓., , o.o;o 1 6. 1r.1 

-----------------------------------1----------l---------- l---------- l----------l----------•----------l----------l-----------
sysTEn ic I O I O I l I l I 1 I l I I 1 

I c 0 . 01.1 I c 0.01.1 I c 6 . 11.1 I c 6 . 77.1 I c 6.11.1 I c 6.77.1 I I c 6.71.1 

------------------------------------------------------------------------------------1 I I I I I I 
RESPIRATORY I o I O I 1 I l I l I l I I l 

0.01. 1 I I 0.0?.I I I 6 . T/.1 I I 6.7%) I I 6.7%) I ( 6 , 7?.) I I C 6.71.) 
I I I I I I I 

PHARYNGITIS <SORE THROAT) I O I D I 1 I 1 I l I l I I 1 
I ( 0.0?.) I I 0 . 01.) I I 6 . 7XI I I 6.71.) I C 6.7%) I C 6.7?.I I I I 6 . 7½1 

--- ---- ----------- -----------------1----------l----------l----------1----------I----------I----------I ----------I-----------
PERsoHS WITH CCMPLAIHTS I 9 I 3 I 4 I 2 I 2 I 2 I I 11 

I I 60.01/.1 I f 20.0X) I I 26 . T/.I I l 13.JY.I I I 13.]Y.) I f 13. 37.1 I I I 73 . 31.) 
-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSOHS WITH NO COMPLAINTS I 6 I U I 11 I 13 I 13 I U I I 4 

I I 40.01.J I I eo.ox, I c 73.37.1 I c 86.7:0 I t 86.7%1 I c 86.77.1 I I c 26 . 71.1 

-----------------------------------1 ----------l----------1----------I----------I ----------I----------I----------I-----------
PERSOHS WITH NO DATA I o I o I o I O I o I o I I o 

I I 0.0XI I I 0 . 0XJ I I 0.07.I I I O.OY.I I I 0.0%1 I I 0.07.I I I c O. O½I 

--

0 
0 
.:> .... 



STUOY 
TREATHENT 
lOT tlUMBER 
DOSE 
PATIENT CLASS 

0779 

CJ625 
10 ttCG 

Table 3 

PATIENT COUHT "AXlt1'Jt1 TEt1PER AT\J11ES 
RECOHSINANT HEPATITIS B VACCINE 

HEAlTHT ADUlTS 

I TOTAL VACCINEES C 15 PATIENTS I - DOSE 1 I 
1---------------------------------------------------------------------------------------• I DAYS POST VACCINATION • NUl'18ER 

MAX TEMPERATURE •---------------------------------------------------------------------------------------1 WITH 
I DEG F • ORAL I I O • 1 I 2 • 3 I 4 I 5 • • I HAX TEHP 

••••••••••••••••••••••••·••••••••••·•••••••••••••••••••••I•••••••••••••••••••• ••••••••••·•••••••••••••••••••••I•••••••••• 
• I 

< 99 I 10 I 13 I 14 I 13 14 12 I • 10 
66.77.) I I 86.T/.J I C 93.3i0 • C 86.71.) 1100.0%) C 85.77.) I • C l,6.71.) 

I I I • • 
'19 - 99. 9 • 3 • l • l • 2 O 2 • I 2 

20,0iO I C 6,T/.1 • C 6.7XJ I C 13.31.) I o.o;o I 14 . 3)0 I • I 13.liO 

• I I I • 
100 - 100.9 I l I l • o • o o o • • 2 

6. 71.1 I I 6. Tl.I • C o.o:o • I 0.01.1 t o.o:o I 11.0:0 I I I 13.31.1 
I I • I I 

101 - 101 . 9 I 1 I o • o • o o o I I 1 
I 1 6.71.J I c 0.01.1 I c 0.01.1 I c 0.01.1 c o.o:o , o.ox1 I I , 6.n, 

------------------------l---------~1----------1----------1----------•·---------l----------•---------------------I-----------
TEttPEIIATUIIE TAK EH I 15 I 15 • 15 I l 5 I 14 I 14 • • 15 

• 1100.0:0 I 1100.0:0 • 1100.01.1 • 1100.0:0 I I 91.31.l I I •J.37.1 I I 1100 . 01.1 

------------------------l---------- l----------l----------l----------l----------•----------•---------------------I-----------
TEt1PERATURE NOT TAKEN • 0 I O • O • 0 I 1 I 1 I I O 

I l O.OiO I C O.OZI I C O.OZI • I O.OZI I ( 6.7)0 I I 6 . 77.) I I I o.o;o 

,,, 

0 
0 
0 

"' IV 



ST\JOY 
TRHTMEHT 
LOT Nl.lmER 
DOSE 
PAHEHT ct•ss 

0779 

CJ625 

Table 3 (Contd) 
PATIENT COUNT HAXItlUH TEHPERA~ES 

RECOl1BINANT HEPATITIS B VACCINE 

10 ttCG 
HE ALTHY ADULTS 

I TOTAL VACCINEES I 15 PATIEHTSI - DOSE 2 I 
l---------------------------------------------------------------------------------------1 I DAYS POST VACCINATION I HU118ER 

HAX TEHPERATURE 1---------------------------------------------------------------------------------------I WI TH 
t DEG F, OllA LI I II I l I 2 I l I 4 I 5 I I I tlAX lEtlP 

••••••••••••••••••••••••l••••••••••l•••••••••• l••••••••••l•••••••••• l•••••••••• l•••••••••• l••••••••••l••••••••••I•••••••••• 
I I I I I I I I 

< 99 I n I 15 I 14 I 12 I n I 12 I I 11 
I t e t..1x1 I n110.0;1.1 I t 93,3,:1 I c ,2.1;0 I t 9z,9;,:1 I t ,z . 31.1 I I c n.3;,:1 
I I I I I I I I 

99 - 99. 9 I 2 I o I 1 I o I l I 1 I I l 
I c IJ.37.1 I c 0.0;,:1 I c 6.77.1 I c 11.11?.1 I I 7 . 17.J I 1 7.7?.J I I c 20.ox1 
I I I I I I I I 

101 - 101. 9 I o I o I II I 1 I o I II I I l 
I c o.ox, I I o.o;o I , o.or.1 I 1 1.1i:1 I c 0 . 11,:, I , o.o;o I I 1 6 . n , 

------------------------l----------l----------l----------l----------l----------l----------l---------------------l-----------
n11PERATURE TAKEN I 15 I 15 I 15 I 1l I l<, I 13 I I 15 

I 11110.UXI I 1100.0?.I I 1100.0iO I I 86.Tl.l I I '13,3i0 I I 86.7?.I I I 1100 . 0;0 
------------------------l----------l----------l----------l----------l----------l----------l---------------------l-----------
n11PERATURE NOT TAKEN I o I o I o I 2 I 1 I z I I o 

I C 11.0?.I I I 0.07.) I C 0.07.) I C 13.37.1 I C f> . 77.1 I I 13.3?.I I I I a.or., 

·• 

0 
0 
Q _, 
"" 



STUDY 
TRUTMENT 
LOT HUl1BER 
DOSE 

0779 

CJf.25 
10 t!CG 

Table 3 (Contd) 

PATIENT COUNT HAXlt1Utt TEHPERAT\/RES 
RECotlBIHANT HEPATITIS 8 VACClll'E 

PA.TIEITT CLASS KEAL TKY ADULTS 

t1111X TEMPERATURE 
IDEG F, ORALI 

I TOTAl VACCINEES C 15 PATIENTS) - DOSE 3 I 
l---------------------------------------------------------------------------------------1 I DAYS POST VACCINATIOII I NUMBER 

1---------------------------------------------------------------------------------------I WITH 
I O I I I 2 I 3 I It I 5 I I I MAX TEMP 

---~···~···················••A••··· ·····•*···· .................... ········••I••········ ······••M• l••····~·•• I••········ I 
HORMAL I 2 I 2 2 2 2 I 2 I 2 

13.37.) I I 13 . llO I 13.3)0 C 13.37.1 C 15.47.I I I 13 . 37.1 I I 13.37.1 
I I I 

<'19 I 13 I n n n 9 I 12 I 11 
86.77.1 I I 116 . 77.1 I 86.T/.l ( 116.77.I C 69.z;o 11 110.07.1 I I 71 . 37.1 

I I I 
99 - 99. 9 I II I Cl 0 Cl l I l I 1 

11.07.1 I I O.OY.I I 0.07. 1 I o.o;o C 7 . 7)!1 I I 6 . 77.) I I 6.T/.1 
I I I 

1 01 - 101. 'I I o I o o o 1 I o I l 
I c 0.07.1 I I o.oY.> I c o.o;o I c o . o;o c 7. n, I I o . 07.> I 1 6. 77. 1 

------------------------1----------1----------1---------- I----------I----------I---------- I---------------------I-----------
TEHPERAME TAKEN I 15 I 15 I 15 I 15 I 13 I 15 I I 15 

I 1100.07.1 I 11 00 . 07. 1 I 1100 . ox> I 1100.07.1 I t 86.77.l I 1100 . or.1 I I 1100 . 07. 1 

------------------------I----------I---------- I----------I----------I----------I---------- I---------------------I-----------
TEl1PERATURE NOT TAKEH I O I 0 I 0 I 0 I 2 I 0 I I 0 I I 0 .07.1 I I 0.07. l I t o.07.l I I 0.07.1 I I ll . 37.1 I I 0.07.J I It 0 . 07.1 

-

0 
0 
C> ...., 
.s:. 





Edward M. Scolnick. Arlene A. Mclean, 
David J. West, Jules L. Oienstag. 

Eloise Watkins, Friedrich Deinhardt and Wolf gang Jilg 

23 
Antibody ind Clinicail Responses Among Healthy 
Adults to a Hepatitis B Vaccine Made by 
Recombinant DNA 

Cum:ntly, all c:ommerc:ial hepatitis B vaccines are comprised of HBsAg purified 
from the plasma or human carrien or the vin1s. However, the use of recombinant 
DNA technology to effect synthesis of surface antiaen by a culture or microorpn
isms is an am-active alternative to infected human plasma as a source of HBsA& 
for vaccine. Good expression of the 1ene for HBsA1 has been effected in yeast 
(/). 

Recently, Mtiaen purified from fermentation cultures of a recombinant strain 
of the yeast, Saccharomyces cerevisiae cont.a.inins the gene for the adw subtype 
of HBsAci was formulated into a vaccine throuah absorption on alum adjuvant. 
Two methods were utilized for the purification of the HBsA1. lmmunc affinity 
chromatography uses specific antigen-antibody bindi~I to effect purification, while 
the second method, hydrophobic intc?Ktion chromatop-aphy followed by gel 
exclusion chromatolf'aphy, depends upon the selection of water-immiscible mol
ecules followed by separaaion on the basis of molecular size. 

The physiul and chemical characteristics of vaccine made from HBsAg pro
duced in yeast are very similar to those of vaccine prepared with HBsAg purified 
from human pluma. Furthermore, the yeast recombinant hepatitis B vt.ecine has 
been shown to be both immunC)IJenic z.nd protective in animals (2). 

We report here the clinical 11'.nd antibody responses obtained in the first three 
human clinical studies of the yeast recombinant nccine involvin& a total of IOI 
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vaccinees. Participants were healthy, nonpregnant. adult volunteers. At entry, 
subjects were neptive for all hepatitis B serologic markers, had a nonnal ALT 
level, and had not received any olher hepatitis B vaccine. 

Partic;panLS in lhe studies received a 1.0-ml intramuscular irtjection or the 
yeast recombinant hepatitis vaccine containing JO ..., of HBsA1 at 0, I and 6 
months. The veccine used was from one of two lots. (Lot 93-' prepared by the 
immune affinity chromato8f'aphy melhod and Lot 972 prepared by the hydrophobic 
interaction chromatography method.} Vaccinees were asked to record lheir tem
perature d1.1ly for S days after each irvection of vaccine and to repon any loc:al or 
systemic: reactions that occurTed during that period. 

Postvaccination blood samples were taken for the determination of hepatitis 
B serologic markers z.nd ALT. In addition, 11 radioimmunoassay for the detection 
of antibody to anti1ens in an · extract of yeast lacking the gene for HBsA& was 
applied to pre- and postvaccin&tion umples. 

The vaccine was well tolerated. There have been no serious adverse effects 
attnoutzble to vaccine and no evidence of hepatitis B infection amonc the vaccinec:s 
(i.e., no elevation of ALT and no anti,lenemia). Local reactions consisting prin
cipally of mild soreness at the iqjection site, senerally lasting 1-2 days, have been 
reponed following 20%--80% of iqjections with vaccine purified by the immune 
affinity cbromatosraphy method (Lot 9~} and 169'--2S9fi ofinjec:tions with vaccine 
purified by lhe hydrophobic interaction chromato,rapby method. Systemic com
plaints including fatigue, headache, elevated temperature (1019 F-102" F, oral), 
pstrointestinal disturbance, symptoms of upper respiratory infection and nose
bleed have been reponed followin14~33~ of injections (Table 23.1 ). There have 
been no sisnificant increases in antibody to antigens in yezist extract associated 
with vaccination. 

Table 23.1 
Clinical Responses emons Healthy Adults to 10 .,.g Doses of 
Recombinant Hepatitis B Vaccine Administered at 0, I and 6 
Months 

Proponioa (~) of VM:cinec1 with Clinical Complaints 

Study C 

m 

ffl 

795 

Vaccine Lot 

93'! 

m 

934 

934 

Site 

LOC&1 
Systemic 

Local 
Systemic 

Local 
Sys1emic 

Local 
Systemic: 

within S Days of Vaccination 

Dose I(~) Dose?(~) Dose J (~) 

12/15 (IO) ll/Jj (73) I 1/15 (73) 
S/1.S (33) l/1.S (20) I/IS (7) 

6124(15) l/19 (16) 
1/24 (4) 3/19 (16) 

19128 (68) I 1/28 (39) 
5/21 (18) 41:?8 (14) 

Sl"..5 (20) 6119 (32) 
S/25 (20) 1/19 (5) 

' 
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Table2J.2 
Seroconversion Frequencies ror Anti-HBs among Healthy Adults 
Receivins 10 11,g Doses of llecombinant Hepatitis B Vaccine Bl o. l 
and6Monr.hs 

317 

Pros,onion (~) of Vaccinees with Antibody 

Study ts 

779 

792 

195 

Vaceine Lot C 

934 

972 

934 

934 

I Mo. 

6115 
(40) 

7124 
(29) 

11121 
(39) 

l/30 
(21) 

lMo. 3Mo. 6Mo. 7Mo. 

14/1.5 1.5115 l.5'/15 14114 
(93) (100) (100) (100) 

13/19 ll/14' 
(61) (86) 

21/23 13113 
(91) (100) 

21/30 19/22 
(70) (86) 

Antibody responses to 10 1,1,1 doses of the yeast recombinant vaccine have 
been comparable to those observed in previous studies with 20 f1,S doses ofvac:cine 
prepared from plasma-derived HBsAg. At I month, 27~ of the vac:c:inees 
were positive for anti-HBs. By 2 months, 68%-93% of the vaccinees had anti
HBs, and at 3 months 86%-100% were antibody positive (Table 23.2). The third 
dose of vac:dne at 6 months bas been given to 15 penons in one of the studies. 
resulting in a mon: than 25-fold inc:rea.se in 1eometric: mean titer. 
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A vec;c;ln formulated from hepalltl 8 surface anUgen (HB11l9) 
produced by recombinant ut111ln or the ye11at S•ccNiromyc•• cerevlmo 
w1111 administer d to two group of hum11n volunte rs compoaed of 37 
healthy, low•rlak 11dult11. Each sUb~ct recel¥Od a 10-,ag dooe of HBaAg Ill 0, 1, 
11nd I montha. By on month, 27% to 40% of the vecclneee Md anUbody to 
HBaA9, and by three month11 80% to 100'!& w11re anUbodJ poalU• . Lerge 
boo••• In mer followed t~ ·tN,d dos at 111 months. TIie anUl>OdY formed hi 
predomlnanllJ specific for the> • dcil rmlMnl of HB11Ag. TII re "'1•• been no 
11ertoue roactlon11 «i ttrlbut b l to the vaccine. TIIC> mo t frequent complaint 
has been transient 11orenG>e11 at th Infection elto. A11 far as we know, lhle 10 
th first repc,rt d u@e In ffll!ln ot a v ccln prepered by recombinant DNA 
technology. 

(JAMA 19M;251:2812·2815) 

WORLDWIDE, humAJl hcapatiti B chrollic carriers now estimated to 
infection coutitutes a major public number 111ore than 200 million.' Inlec:• 
health problem. In addition to the tion i11 traumitted to sasc:aptible per· 
disability auoeiated wi,h acute elin.i• ·· sons throul'h contact with the blood, 
ca l diseue, chronic liver dituu, cir• 
rhosis, and primary hepatoc8lluw 
carcinoma are now rec:oguised ~ue
lae oC lll1NSOl•ld bepl!ltitu! B in• 

See 111110 p 2765. 

fection. Indeed, ill eomt ue ol 
Asi& and 1ub-Sakaraa Africn, pri• 
mary hepatocellular carcinom ooten
sibly attributable to hepatitis B infec
tion ra1Dks as II leading cau11c of 
~ncer deaths r.mon me.I ' 

The reurvoir ol hepatitis B viruo 
resides mainly in LI population of 

f,- 1110 a.ell INllilll:lO 1P Dcs:::ii= 
Aooc,e,cll. ~ ~' ~ ~ l.ebro
______ ,..._ 

Rop,vt1 le Mc:,cll ~ ~ 
"C~. -~r,llC-
~o-, W- ...... PA I (D, ..._,, , 

temen, or win or chronic carriers or 
persona 11lfferi.ng acute lnlectioc. l11 
low-incidence co11atrin, 111c:h as tht 
Ullited Statn, the risk ol he~titit B 
infection is 11till lii1h amonr certain 
rroup of health care personnel, 
patieau receiving dinlysis tnatments 
or blood productl made from ~ 
pools, children born &o Alukan Eski
mos or to Indochinese or Haitian 
refuceea, residents oC iMtitutions for 
the mentally handicapped, prisoners, 
usen of illicit inject ble drugs, and 
persona ·ho ere saxuolly very pro
miacuous.1 In high-incidence rea11 
euch u South111ut A.sin, tranomiu ion 
from mother to child in the perinatml 
period ia the m jor mode oC infection 
siupplemented by horixonul tnno
minoion b2twoen ollu~r f mily con• 
tacts.' 

281a JAMA. Juno 1, 1964-Vol 25 I, No. 21 

Since there is no ·,trective treat• 
meat for hep titia B infection. pre• 
veation i1 essential. A safe, effective 
bum&11 hepatitis B vaccine is now 
available. Hown-er, it utilizes bep&ti• 
tia B surface a ntigen (HBaAr ) puri
_ lied from the plum& of h11m111 carTi• 
ers of hepatitis B virus ia!ection. 
Consequently, the supply of vaccine is 
potentially limited by available 
sources o! 111itable plasma. In addi
tion, extensive processing and safety 
testing lwve beta DICISSlry to ensure 
production of a vaccine anti1en that 
is PllrG ud free o! r.ny extraneou1 
living agent that mirht have been 
preunt in the ,tarting pluma. Even 
thour h multiple inactivation treat• 
menta uMd in the antieen purific:a• 
tion procea han been shown to inac• 
tivate repruentnti'fU of all major 
,rroupo of animal viruses,' concern 
over the theoretical po1sibility of a 
lirin, orpaiem such u the etioloric 
arent of acquired immune deficiency 
S)-ndrome beinr present in plasma 
and surviving th, purification and 
inactivation procedures ha, slo11,ed 
acceptance of hepatitis B vaccine. 

A promi11in1 alternative to inrecttd 
humllD pl11.1m11 u • source or HBsAg 
ror Yraeciae Ul the use or recombinant 
DNA technolOf!Y to effed synthesis ol 
the tmrl ce antigen b)' a culture or 
microotgADisms. The hep:ititis B vi• 
rus gene coding for HBsAe has been 
cloned both in EacJarrid1.ia coli and in 
y.tut►'; however, expreS$iOn of the 
gene in yeast has bP.en much better 
th n in E coli. Furthermore, HB3Ag 

Hopolitil! B \fac;Cln<il- Sc;olr\tc;lt el al 



produced by recombinn11t yeast cells 
has been shown to aanptc! into 
particll!S closely resembling th~ iso
lated from human plum.a, and this 
material wu 1ho1V11 to include anti
bodies in mict and guinea · pigs. u 

Recently, antigen puriied from fer
mentation cultures of II reeombiunt 
strain of the yeast SaccAcst'O!Ryca 
c~" containing the pne for 
H~1Ag has been formulated in.to n 
vaccine through adsorption on alum 
adjuv&!lt. Electron microncopy re
veals th&1t the purified HBaAg ased 
!or this YIICCine wtl u ~te 
particles 20 to 22 nm in diameter, 11 

morpholoCY also cnaraetcristic of free 
1ur!ace antigen ill mfKted plum 
and of the J)U.rifled 1U1tiae11 ll0'7 oaed 
in plasmn-derived hepatitie B necine. 
In contrut to HBsAr from luamu 
plasma, the an~n produced by 
recombinant yeast is not r!yeosJ• 
lated. Under reducinr conditiou. so
dium dodeeyl sulfate tlectropbornu, 
of the utigen purified from yeast 
rtYIAlt ll 1ingle band of anolllClllar 
weight 23,000, which corNGpoDdl to 
the nonglyCOl)i&ted polypeptide that 
is tbe major compoa111t of the hepati
tis B Yirus envelope. The nccine 
formulaud using this material bu 
now been 1howa to be immunog1nic 
for mice and for monkeys with a 
potency equal to or superior to that of 
vaccine made from plasma-derived 
antiren. ID addition, chimpaa&ea im• 
munized with this yeast recombinant 
hepatitis B vaccine (HBaAg subtype 
ad111) were fully protected whon cbal• 
lenf'(i with virus of either type adr or 
GlfU', while unirnmuniud aD.imala all 
showed evidence of infection when 
challtolf'(l.'" 

In this article - describe N&Ulta of 
the &rat human immUDOpnicity• 
safety trial of tho yuat reeombinaat 
hepatitis B vaccine. To the beat ol our 
lcnowled,e, this is the &l'lt time th t 
a vaccine prepand by ncoinbinant 
DNA t.echnolao hu b.i&n 11sed in 
m II. 

MATERIALS AND METHODS 
Poput&tlon 

ParticiP411t.11 in this suady ft! lionlthy, 
nonpAff1111Dt &duh emplo)'OC!G of Mord! 
and Co. Inc. SubjON had to bo IIO(IOti 
for hepntitio B serol~cal 1nnrktl'II lid 
have n normal km1l of aluino lllllino
tre.nsraraao and mus& not hnvci rocoivad 
nny other hepati&ia B 111lcci110. Writta11 

JAMA, .Jw,,o I, 19G4-VOI 2!1, l'do. 21 

COOIODt WOI obtai11ed after proriding ~ch 
partic.ipu,t with iAlon1U11ion on the aourm 
or Iha in.,estigatiolUll yeast ,,_mbiaaat 
hepgtiti, B •accine, animal tetlt nsultsi 
obtainod .-ith tho vaccine, •acciution ud 
bleeding achedulea, &nd the potaati&! risb 
a.nc! bene6u of partic.ipatioo in the stlady. 

VaccJn 

Hepatitis B IIUf&c:11 &11tig111 for tho 
•acciDe wu produced io t,rmeol&tiOa CW· 
tu11111 of 11 ,._mbiaant straia of the )'Ullt 

S Cltn7VimiAo a111tainiD11 a plasmid earryillg 
tho s-1111 (or the 14v 1ubtne of RB.Ac. u 
dftcribed prnioualy.'.,. 

ho 11111tb9cb ..,.r,i emplo,ed for tbo 
purification · of HllaA1. lmmuu &mnity 
chl'llllla&.osrapbf 11HS slJ8Cille mdcoD• 
uu'body bindi111 to deet pari&catio11, 
•hilo tho 1ea111d mttllod, b)'dropbooie 
iat.racuon cbromatotra11h1 followed by 
Ill czchaliDD darolD&t.Oll'l,plly, UIIIDIU o■ 
1elfflioo of water-imlllilcil,le molecwee 
follow.I by separatioa by iaolecu1ar lisa. 
Detaila of UM •1111raai11 oC HBaA1 ia 
7'1&11t ud tho puriAcadoe el tho lllnllCQ 
antipa will be puhll1htd 11Mw.bere. Pwi-
6ed HBIA1 wu tttat.ld witll {onnalclo
hyce t.o stabilize the material ud t.o lrill 
a111 atranNU li'l'UII IIQUI that might 
bo preeeaL TIit 1.11tip1 wu tlwa fonau- . 
lated iato a vacci11e through adaorplioe oa 
alum adj11Yllllt t.o riww 10 ,c of HIIIIAI aad 
U 111g of alumia11m (1i)'drollilh) per 1-1. 
dooo. Tho &nal formulation alao c,oot.a.ioed 
1:20,000 tllimel'llllll u a praervatiYa. Vac
cine wu mailltaiaed at 2 t.o I •c otil 
lllOd. 

Proc:•durea 

A blood ample wu obcaiaed from eacb 
111bject approzimat.lJ tvo WNb priol' to 
tile Int ncclaatioa aad wu tat.Id for 
HleA1, antibody lo HBIAs (aoti-HB.), 
antibody t.o eon antisn (uti-HBc), ela
Diat aminoi.nuferase IALT>, aad JeU& 
antibody. Subjeetll fouad elirible on t!MI 
buie of &h"8 UlaJI were ldlldultd t.o 
rcaivc II U-mL (10..llfl KBtAg) latrama
aalar injec:tioa ol the 11111t l"ICOmbiuat 
ncciao at 0, I, and I montl!a. Postvacciaa• 
tioo blood mmpl• for tilt detar&iaatio11 
of hepatitia 8 1tn1logical markffl, ALT, 
1111cl yeut 1111tibodr were ICMC!ulod month• 
Jy {Of IQYOD DIOIIUII Hd at 9, 12, atld 2.4 
months followin1 the llrst iajtetien.. 

Vaccinffll .-ero asked to take their t.111• 
perature daily for 6¥t da19 after each 
injtttion of vaccine and t.o report any 1-1 
or l)'lltoll\ic rcmetioDG that might occur 
during thia period. 

Aomeyt:1 

Standard radioimmunCN16111ly lallt kitll 
"'Q ro uaad for lho determi n11tion of 
HBeAg, nti-HBn, and anti•Hk TitorD ot 
anti-HBo 1>1oro o.1prt11Jlld in internntioruu 

milli1111it.s per milliliter usinc tho form11la
tio11 described by Holli111er et &I." A. 
Mrum sample G'U coasidertil positive !or 
nnti-HB. if the ruio of th• sample co11nts 
per miouta to tho negative col\tl'OI serum 
cou11ts per m.ioule vu 2.1 or cr-ater. 

Esti111ata or the proportion oC uti-HB1 
. i11 postnccinatioo sera sc,ecilic for tu ci 

or 4 deter111inaata of HBaA1 wen baaed oo 
an ... ,. dnalbed by Hoofnagle et al." 
Briefly, aliquobl of eacb serum sample are 
i111:ubatecl wid1 a aub'Yi" a,d HB,Ac· 
positiwe Ml'll.111. with a subtype 4¥ HB,Ag
positi\"e serum. and with oormaJ hu11111n 
Mrum for t.i, houn at room temperanare, 
aad thu nch milttllre ill carried through & 

1t&Ddnrd radioirnmu11oauey to measure 
ruidual uti-HBL Baaed oo the ~:-cut ot 
Deutralization with the two HBaA.c sob
tn,e sera when eompared with the 11Aoeu
b'alited normal h1unu Mnim. an Ktimal.CI 
c:&11 be made of tilt nlative &111ouota of 
uti-a and anti-cf utibodi• present. Since 
the YamDt ifl a mOIIOV&lHt•type adao 
preparation, MR will C:ODWD titur uti-cf 
antibod-, uti-o aatibodia, or a aimbi
D&tiOII or botli t:n,es, ud the amount of 
neutraliution with the HBIA1-cv MrUm 
ie tllerefon a direct uuy for the 11110G11t 

ot anti◄ prt1t11L Subtnctiog the amoaat 
ot lltllltrali&atioa wiib the RBIA.1-c1/ 
aenam fn,m that foulld for tbe HBIAf-ad 
MrVm thn si"8 u nti111&te oC the 
amount oC anti-c prnaoL 

A radioimauaaoauay wru developed to 
cleuet :,east anti'bodin io the aera of 
vaccine recipielita. For this assay, 111 

enract ol the parnt 1trai11 of S ~ 
lacluq the plumid contawnc the ,enc 
for HBaAg WU prtparecl by di1nipti11c I 

60'1, 1111penaion of the cellt ia a homor
aiur and the11 clarilltd by ceotrilucation 
at 9.000 r followed by pauaa, thro11ch a 
0.'5-m,im membrane 61tar. The clarified, 
tlhend lltV'Ut was dilu\ed ta • final 
protaia fODCtlltrat.ioa of 80 111/ml. with 0.1 
M carbonate buffer aad pH 9.6 and 
adsorbed to 14 •in pol71tyrt11e beads o•tr• 
Difht at ' •c. Wuhed, dried beads Wttt 

maintained Dt -20 •c. T•·o hundrtd
microliur "'°'""'" of 11ra diluted 1:100, 
1:1,000, and 1:10,000 in pboaphate-bul'l'ered 
aaJine eo11t.a.iai111 0.5'.Si bovine senim albu• 
min and O.H, TwHn 20 were incubated 
with eootecl bead11 for three \ours at !7 •c. 
Followin1 thl'ff wuhes with water, · tht 
bads Wffll i11cubatecl with 200 ,,.L of iodine 
125 protein A (1pecific acti•itr, 100,000 
c:pm) for U houn at 37 •c. The protein A 
binds and labials any anliyust antibod>· on 
Ult bQad t~ is of the IeG class. Aft.er 
threo .additional w,11,tor wuhes, the beads 
'l:tert CRllltad and tit.rs of y1ut antibody 
WINI dtttrmintd by interpol11tion from 11 
11t..1111dard c11rve derived uaing dilution, o( a 
lin,erimmuu ruinea pi1 serum havin11 an 
11n1ibody titer to porent yeast extract or 1 
million. 
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The Silrum samples of vnecinttOll woN> 
also meas11rGd (or changes in preuistinR 
specilit yeut aacibodia or the app,211nace 
of nev 7tast 1U1tibndiesi uia« a eodi11m 
dodecyl t11Ua111 polJ11UYlamide gel electro
phoraia (redlJCin1), WIIISien blot tech· 
aique. I.a this p,-dun, pnront yea.at 
enract is ael)Gnlted oa 11 12.5 poly
acrybun.ide gal Alter tnuftr to a nitro
cellulose ahae1t. polypeptiden fn,rn th, gel 
■ 111 detectod by inaab11tioa vith 11 1:50 
dilution of the •accio1e'1 Mna.m, followed 
by iacubecio11 with •1 pro&eia A. a1ul 
upoaure to 1-ray llm (T. Mnto11, PhD, 
oral com111uaicatioa, 1982). 

RESULTS 

The vac:c:irle has *D woll tolerated. 
None of the 37 aubjeeto studied to 
date hu experienced a teriou11 ad
ver,e effect attn1,utable to fllCCine. 
There has been ao evidence of hepati
tis B infection amo111 necine1111, ie, no 
elevation of ALT n.lua and no aati
genemie.. Mild 10re11est1 at the injee,. 
tioa site pntra.lly lasting one to two 
days wu reported by 731. to BOll, of 
vaccineet who received vaccin purl• 
fied by immune aftinity chro~togra
pby {lot 934) bat by a substantially 
smaller proportioa-2011, to 2'tJ.-of 
subjecta who received vaccine pre
pared br h)·dropbobic: interaction 
chromatocraphy (lot 972) (Table 1). 
In!requeat 1yaumic: complaiata oc• 
currinr within a five-day period fol
lowin1 vucioatioo have included ele
vated temperature (38.3 to 38.8 •c 
[101 to 102 "Fl ora.l), fati,ue, head
ache, autrointestinal disturbance, 
symptom• of upper respiratory t.rac:t 
infection, and nosebleed. 

Table 2 ,ummari:ces OW' obaerva• 
tions to date on the hlllll&D immu.ao
renicity of yeut recombiuat hepati
tis B vaccine. Fifteen persons (tu 
men, fiWl men; q!il r11J180o 23 to 
53 years; mediu a,e, 33 :,ean) la&ve 
received all three doeu of lot 134 
vaccine prepared by tho immune 
&ffioity chrom torr&Phf method. 
Forty ~rcent lwl & detacttlble titer 
of anti-HBs within one month of 
receiving the first dose. By two 
months, the proportion of aerocoll• 
verter11 rOSle to 93%, &nd &t three 
months, all rtcipieau of thill "llccini. 
v.·ere antibody poait.ive. The geometric 
menn titer following primuy immu• 
niution reached a platenu nt four 
montha, then incrensed more th n 
~fold following the booster doDi llt 
six month11. 

OOOAO 

Tablc:i 1. -Propo,tian ('Ill) of VoccinQoa Wrth Clniail ~•inta Dutinv o 
Fi•o-Oay Period Following lnjQclion of Yanot RIICOfflbina"t Hepatitis e Vaecine 

Voccao Lot No. DoGo 1 Dooo 2 Do.• J 

S..-aa 11 noclion MO 

,.,.,.,_ . ..........,. 
·-.... ,.,._ w:111 ..., ., _,, .,..._ o1 111o toeo,,;,,g: ...,_......,_ :ia.3 "' :ieJ1 ·c 1,0, "' 

,02 "I') <->. IDIIOUO ~>. po•- diolufbeftco lkMl. -Cllo (five). ,.,.,..,._. or -
__,,.WY tract --1-). - - (ono), · 

Tat,io 2.-Setoconvoraiotl Freque,ncic,a and C.-tric Mean Tlte,a (GMTt)' 
lot Anli-Hlla Among lnitially S.,anogali,,e HHllhy Adullll AeceMng I o-.,g 

0oe0o ol Yeoat R~ Heoolilill B Vaccinot 

,,a 
(lt, .... ,olirc ........ ~-..... , 

tt 

. .,.....,._,.....,.,.,,,llli!iiib. 
t/110, 1,enlllt-
..... - ........ - IIIOII> cl ..... - O.& ....Ultftl - a...,..i a _,., Gf 0.3 lfflU/MI. lat 

call»!I.,. Ollfa. 

Talllct 3.-Po,ce,\111(1811 of Anti•HBII SC>ecifiC IOr ll 811d d Oeterminanll 
ol HBaAcr in Poah-accinalian Sore• 

.,....,eono °""' .,.._ ~...,..... ... _..._ __ 21 niU,1111... _... 

Twenty-two aubjecta have received 
YllCCi11e from lot 972 made fl'OID 
HBaA puri&ed by the hydrophobic 
intraction chromatocr phy method. 
ThlH vacci1111111 hue not beea fol
lowed up for u long u the lot 93,& 
recipionta, and nono has yet received 
a third dOSI!. Preliminary oorological 
results are shown in Tnbl12 2 for 15 of 
theoo volunteers (12 m12n, three 
women; age rnng12, 24 to 63 yurs; 
median !life, -40 years). The P'!rcentago 
of seroconverter9 ,,.. a 271i nt one 
month, 67% et two months. and SO% 

at three month11. Geometric mean 
titenJ within lhe first thrte months of 
rollow-up were similar to thon 
obsened amon recipients of lot 9~ 
Yac:cine. 

PoatvllCCin11tion serum samples 
with anti-H& titers ol 25 lmU/mL or 
gnat.er were asaayed to determine 
the petcen e of antibody sp~cific 
for the -a 1111d d determinants of 
HBsAg. Table 3 shows the results of 
thae nsaays. Antibody specific for 
the ca determinant predominates . In 
the interval from two to 5even 

21114 JAMA, Jvno I, 1e64-VOl 2$1, e.lo. 21 Hopolilio 8 Viiccino-Scoln,c~ et al 



months following the fil"St dose o( 

vaccine, anti-a antibody accounted for 
approximatel}• 90~ or the total anti
HBs. 

Earlier studies (unpublished) 
showed that the yeast recombinant 
hepatiti5 B vaccine induced a predom· 
inantly anti• form o! anti-HB1 in 
African green monkeys 11.nd tlwt 
these antibodiet1 ha,·e persisted 
throt1gh two years of follo,.--up. 

Analysis of serum samples Crom 
participants in this study has re
vealed no significant postvllccination 
increues in yeut e.ntibody titers u 
meuured by radioimmunoauay. By 
W esurn blot analysis, each human 
serum sample ahon a unique "fin
rerprint" spectrum or antibodies to 
yeast components. There lll!IY b'1 only 
a Cew or as many u 20 different 
bands present. Aulynifl of monthly 
postvaccination serum samples from 
participants in this study hu shown 
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no ch .. nre in the yeast antibody pat
tern for any person as compared with 
his prevaccination pattern. There has 
been no appearance of new antibodies 
i11 postvaccination sera and 110 signifi
cant increl!lts in the intensity of 
txistincr antibody bands. 

CONCLUSIONS 

The results of this study indicate 
that a.n a lum-adsorbed hepatitis B 
vaccine !ormula ted u1in1 HBsA1 or 
subt)'PO IMlw ll"llthesiud by recombi
nant yea.st cel111 is aale and immuno
p;enic (or man. Seroconveraion · rates 
and titers of anti-HBt obtained with 
the yeut recombinant vacdne in t.'iia 
study are comparable with thoae 
obie"ed in earlier studi1t1 of healthy 
adults uling Y&eeine derind from 
human plunin.. ..,., 

Previ0111 swdies with hepatitis B 
vaccine ·or human plasma origin 
showed that protection from infection 
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is associated with vaccine-induced 
anti-HBs.' .. c Furthermore, one 0£ 
these trials demonstrated that aciti
body Conned in response to ,·accine of 
HBsAg subtype tui provided cross• 
protection acainst infection caused by 
heterolorous virus of subtype a11." 
Since the antibody formed b>· reci-p
ients or the yeut recombinant hepati
tis B vaccine it predominantly anti-a, 
this vaccine should be protective 
against all hepatitis B virus subtypes. 
The efficac}' of the yeast vaccine 
against both homologous ad. and het
erolopu1 4V -rirus challenge in chim
panzees hu been demonstrated ... 
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Alu~-Adsorbed Yeast Recombinant Hepatitis B Vaccine, 
Study 792 

To evaluate antibody and clinical responses to yeast 
recombinant hepatitis B vaccine among health care 
personnel who are negative for hepatitis B virus 
serologic markers. -

Recombinant Hepatitis B Vaccine 
Lot #934/C-)625 (10 mcg HBsAg/ml) 
Lot l979/C-K564 (10 mcg HBsAg/ml) 
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STUDY POPULATION: 

PROCEDURE: 

STUDY RESULTS: 
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Study 792 

The study population consists of 65 health care 
personnel of either sex (excluding pregnant women), 
who were negative for HBsAg, anti-HBc and anti-HBs, 
had a normal ALT level and had not previously received 
any hepatitis B vaccine. 

Eligible participants receive a 1.0 ml (10 mcg HBsAg) 
intramuscular 1njectio~ nf u~rri~A produced by the 
inmune affinity or the (b) (4) procedure at 0, 
1, and 6 months. Vaccine recipients are asked to 
record their temperature da1ly for five days after 
each injection of vaccine and also to record any local 
or systemic complaints that they may have during this 
period. 

A blood specimen (10-15 ml) was obtained from each 
participant approximately two weeks before the f1 rst 
vaccinat\on and on the day of the f1rst vaccination. 
Post-vaccination blood samples are obtained monthly 
for seven months and at 9, 12, and 24 months from 
subjects vaccinated with lot #934/C-J625. 
Post-vaccination blood samples are talc.en at 1, 2, 3, 
6, 8, 12, and 24 months from persons injected with 
vaccine lot #979/C-1(564. The samples are assayed for 
HBsAg, anti-HBc, ant1-HBs, yeast antibody and ALT. 
Samples with anti-HBs titers ~ 25 mIU/ml are tested 
for the proportions of anti-! and anti--s!_ activity. 

HEALTH CARE PERSONNEL (lnmune Affinity Vaccine): 

10 mcg lot #934/C-J625 at 0, 1, and 6 months 

1. Number Vaccinated: 

Injection No. 
_L_ _2_ __3_ 

30 30 27 
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2. Serologic Results: 

Serologic data are available for 26 study 
participants at 7/8 months. One hundred percent of 
the participants seroconverted (S/N ~2.1) and 
developed protective levels of anti-HBs (mIU/ml 
>10) at that time. The GMT at 7/8 months ldaS 

1400.1 mIU/ml (for all vaccinees and for responders 
by either cutoff). 

Among subjects with serology data at 12 months. 96% 
(25/26) were positive for anti-HBs (mIU/ml ~10). 
The GMT at that time was 32g.a mlU/ml for all 
vaccinees and 436.4 mIU/ml for responders with a 
titer ·ot mIU/ml ~10 •. 

See Table 1 for anti-HBs responses and GMTs for 
other time intervals. 

3. Clinical Complaints: 

Clinical follow-up data are available for 27 
participants after each injection. The overall 
frequencies of complaints are presented below. 

Type of 
Complaint 

Injection 
Site 

Systemic 

Frequency in% by Injection No. 
1 2 3 

78(21/27) 43(13/30) 59(16/27) 

18(5/27) 13(4/30) 11(3/27) 

Refer to Table 2 for listings of specific clinical 
complaints by injection number. Maximum 
temperature data are provided in Table 3. 

There were no alarming or serious reacttons 
attributable to vaccine. 

ALT Elevations 

A 30-year old male subject was noted to have a serum 
ALT 3-4 times the upper limit of normal 3 months after 
receiving the third injection of vaccine (Lot C-J625). 
All sera remained negative for anti-HBt and KBsAg. 
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The subject had been taking t~ antimalarial drugs for 
tldo months prior to the observed ALT. The reaction 
was not felt to be related to the vaccine. 

Dienstag JL, Watkins E, Hinkle C~. Recombinant yeast 
hepatitis B vaccine: immunogenicity and safety. 
Hepatology 1984; 4:1077 (Abstract). 

Oienstag JL, ~atkins E, Hinkle CA. Safety and 
immunogenicity of a recombinant hepatitis B 
vaccine (Abstract). In: 1/yas GN, Oienstag JL, 
Hoofnagle JH, eds. Viral Hepatitis and Liver 
Disease. Orlando: Grune and Stratton, 1984:710. 

Scolnick EM, McLean AA, West OJ, Oienstag JL, 
Watkins E, Deinhardt F. Antibody and clinical 
responses among healthy adults to a hepatitis B 
vaccine made by recombinant ONA. In: Vyas 6N, 
Oienstag JL, Hoofnagle JH, eds. Viral Hepatitis 
and Liver Disease. Orlando: Grune and Stratton, 
1984:315-17. 



Table 1 

AIITIBOOJ RESPONSES FOLLOl,llNG VACCltlATION MlTH RECOMBINANT HEPATITIS B VACCJIIE 

STUOY 0792 
POPULATION 
DOSE 

HEAL Tff CARE PERSOIIHEl 
t 10 NCG 

LOT 
REGIMEN 
INI TI AL SEROLOGY: 

TINE 
CtlONTIIS I 

CJ625 
D, 1, AHO 6 t10HTH!I 
NEGATIVE 

I Y. WITH ANTI-HB!I I GHT I HIU/HU I 
1---------------------------------------l-----------------------------------------------------1 I I I RESPOllOERS I 
1--------------------------------------- l----------------- 1----------------------------------- I I !1/N >= 2.1 I HIU/Nl >: 10 I All VACCINEE!I I 5/H >= 2. 1 I HIU/HL >= 10 I 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
I I I 

1 HOHTH 40i'. 112/301 6.n: ( 2/301 1. 0 6.6 I 20 . 0 
I 

2 HONTHS 79Y. (23/29 1 627. 11&/291 16 , 7 35.8 I 61.2 

' 3 MOUTHS 93Y. ( 26/2111 757. 12l/21U 29. B 4 J. 0 I 65 . J 
I 

6 MONTHS 96Y. (Z6/Z7 1 857. 125/271 50.5 64.2 I 91 .4 
I 

718 11011TH!I lOCIY. 126/261 1007. 126126 I 1400 .1 1400. l I 1400 .1 
I 

9 MOUTHS lOCIY. 124124 I 967. I tJ/24 I '11. 3 911 . J I 1145. 9 
I 

12 ttotlTHS 961. 125/Z61 967. 125/26' 129. 8 436.4 I 436.4 
I 

•••••aa•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~•• 

0 
0 
0 
a, 
0--



SlUOT 
TR£ATl1£NT 
LOT NUt18£R 
DOSE 

07'1l 

I CJ625 
10 11CG 

Table 2 

PATIENT COUNT CUtllCAl COHPLAINTS 
R£COMBINANT H£PATITIS 8 VACCINE 

PATIENT CLASS: HEALTH CARE PERSOHl«L 

I TOTAL VACCJNEES C JO PATIENTSI - DOS£ 1 f 
l----------------------------------------------------------------------------1 I OATS POST VACCINATION I tlUMl!ER 

CLINICAL 1----------------------------------------------------------------------------i WITH 
tQnPLAIHTS I O I 1 • 2 I J • It I 5 I ICOHPLAJNTS .................................................................... , .......... , .........• , .......... , .......... , ......... . 

I I I I I • I • 
REACTION, LOCAL IINJ£CT. SITEI I 19 • 2 . • " I 1 • t I O • • 21 

f C 70.47.1 • C 7 ... 7.J I C l't.87.1 • C J.77.J I C 0.07.J I I 0.07.1 I I C 77.87.1 
----------------------------------1---------- __________ , __________ ---------- ---------- ---------- ---------- -----------

SO!tEHESS I lS l I 2 0 II O 16 
SS.67.1 C 1.77.1 I I 7.1117.1 I 0.117.t I 0.07.1 I 0.07.1 C 59.JlO 

I 
TEtlDERHESS I :, l I l O O O " 

11.17.1 C ,. T/.1 I C J.77.1 C 0.07.1 C 0.07.1 C a.oz, C 1,.sz1 
I 

SLOUGH/TISSUE NECROSIS I O O I 1 1 0 0 1 
0.0l'-1 C 0.07.1 I I J.17.J C J. 7l'.I C 0.07.I I 0.01.I C J. 77.1 

I 
HUHBHUS I l 0 I 0 0 O O 1 

,. T/.1 c o.or.1 I c 0.01.1 c ,.01.1 c o.o;o c 0.01.1 c s. 77.1 
I 

PIGftENT CHAN6£ I 0 o I l l 0 I 0 l 
I I 0.07.J I O.IU I C J.77.J I ,.no I o.o;o I I 0.0iO I J.77.1 

-----------------------------------•----------1----------1----------1----------•----------•----------t----------1-----------
STSTEHJC I O I 1 I l I t I :, I 2 I I 5 

&offll! l!!OOY /GENERAL 

FATJGUEINEMtNtSS 

t!ALAISE 

H£AUACHE 

RESPIRATORY 

I f 0,07.I • c 11.1;0 I I 1.77.J • I 7.4Y.I I I 11.17.1 • I 7.47.1 I I I U.SY.I 

I 0 t 0 
• I 0.0l'.I I 7.41.I ( 0.tY.I I 

• I 0 e • 0.0l'.J I 0.17.) ( D.D7.1 I 

I 0 1 • 1.07.) ' J.T/.t • 1.07.1 I 

I D 1 0 
0.0l'-1 I 1. T/.1 I 0.07.1 I 

I 0 1 0 
o.o:o ' J.T/.J ' 0.07.1 I 

a l 
0.0)(1 I :,.no 

0 1 
e.ox, C 1. 77. J 

0 l 
t.0l'.I I J.Tr.J 

0 0 
O.tY.I I 0.0Y.J 

l t 
J.7:O I 1.4i0 

I l 
I J.7)O 

1 
f J. 7l(J 

1 

' J.7)O 

0 
( 1.0,0 

t 
f 7.'t7.1 

3 
11.1)0 

l 
,. 77.1 

t 
7.47.1 

l 
J.T,!1 

t 
1 ... Y.I 

0 
0 
0 
OD ..., 



STUDY 
1Rt:ATMHT 
LOT HUHBEA 
IIOSE 

0792 

CJ625 
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Table 2 (cont) 

PATIENT COUNT CLINICAL Cllffl'LAINTS 
REC0tl8IHAHT HEPATITIS 8 VACCINE 

PATUHT CUSS: ttEAlllt CARI PfRsotMl 

CLINICAL 
COf1PlAINTS 

a•••••••N••••~•••••••••••••a•e•a••• 
RHINITIS 

PHARYNGITIS CSORE TffltOAT, 

H!HIC Atlll LYtlAIATIC 

lYHJ'tlAOEfCOPATHY, CERVICAL 

tl\lSCULOSl(El IET AL 

I TOTAL VACCIIIHS I 30 PUIEHTSI - DOS£ l I 
1---------------------------------------------------------------------------- I I OAYS POST VACCINATION I tlJ!fflfA 

l----------------------------------------------------------------------------1 MITH 
I O I l I Z I :S I ._ I 5 I I COHPLAIHTS 
•••••••••• ••-•••••• •••••••••• •••••••••• •••••••••• ••••••••"•••••••••••••••a•••• 

0 0 0 0 l 1 I 
0.0Y.I C 0.0iO C o.o:r., C 1.07.1 C :s. 77.1 C ]. 77., C ].7)0 

0 1 0 1 l 1 l 
0.0lO I J. 77.1 • o.or.1 • J.7XI ( '3.7)0 ( ,. 7?-1 ' J.no 

o 0 1 1 1 o 1 
0.07.1 ( ,.or., I J.T/.1 C J.7:1O I ]. 7?.I I 0.07.1 I J.7)0 

0 0 1 1 1 0 1 
0.0)O ' 0. 07.1 ' ,. 77.' ' ,.1x, I ,.no ' o.or., I J .7lO 

0 0 0 1 1 0 I 1 
o.o;o • O.OlO • 0.0Y.I I 3. 7?. I I ,. r1., ( 0,07.t I J.n:, 

HYALGIA I o I o I o I l I 1 I O I I l 
I I 1 .07.1 I ( 1.07.l I ( 0.07.1 I I ,.no I I J.7?.t I I o.o:o I I I J.T/.J 

-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PEA!IONs ~ITH CottPLAINTS I 19 I s I g I J I , I z I I 22 

I c 10 ... r., I t H.s;o I c u.sY.1 I c 11.1;,:1 I 1 11.1x1 I c 1 ... 1.1 I I , e1.s;o 

-----------------------------------1 ---------- I----------I----------I----------I----------I----------I----------I-----------
PERSOHS MITH NO tOHPt.Aoos I e I 22 I 22 I 2, I t~ I zs I I s 

I c n.,r.1 I c 81.si, I c 81.57.1 I c ea.,r.1 I I ea.,1.1 I c 92.67.J I I c 18.sr.1 
-----------------------------------1----------I----------I----------I----------I---------- I----------I----------I-----------
PERSONS ~ITK Nt> DATA I J I 3 I 3 I J I 3 I J I I J 

I C 10.0Y.I I c 11.0::0 I c 10.0:0 I c Ja.0Y.J I I 10.or.1 I I I0.tl(J I I c 10.or.1 

0 
0 
0 
OD 
0, 
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Table 2 (cont) 

PATIENT COUffT CLINICAL COHPlAINTS 
RECot18ItlANT HEPATITIS B VACCUIE 

PATIENT CLASS HEALTH CARE PEll!lemffEL 

I TOTAL VACCIHEES C JO PATIENTS, - DOSE Z I 
•----------------------------------------------------------------------------1 I DAYS POST VACCINATION I NUtlBER 

CLINI CAL l----------------------------------------------------------------------------1 MITH 
tonPLAlNTS I t . l I 2 I J I 4 I 5 I ICONPLAI NTS 

a•••••••••••••••••••• .. ••• .. •• .. •••••••••••••••••••••••••••••••••••••••••••••••l••••••••••••••••••••• l••••••••••••••~••••a 
I • • I I I I I 

IIEACTION, LOCAL I I NJECT. SITE I I lZ I 1 • 0 • 0 I 0 • 0 I I lJ 
I , 4o.o;o I , J.J:r.1 I 1 , .o;o • , o.oio I I o.o;o I 1 0 . 0¼1 I I , u. 1:0 

-----------------------------------1----------1----------1----------•----------1----------1----------1----------•-----------
!0REHESS ' I JO I l I O I O • 0 I . 0 I I 11 

I l J J. J iO I I J.37.J I I O.OiO I ( o.o:o I ( o.or., , . , a.or., I I I J6.7U 
I I I I I I I I 

111M>ERHEss I z I o • o I • I · o I a I I 2 
I c 6.11.1 I 1 , .or. , t , e.07. 1 I , o .1Y.1 I c o.or., I , o.a:o I I c 6.77.J 

-----------------------------------1----------1----------1----------1----------1----------1----------1----------1-----------
STSTEHIC I 0 I 0 I 1 I 1 I Z I 1 I I 4 

I I o.o:o I 1 1 .or. 1 I c J. 37. J I , 1.1:0 I c , . 1r., I c J.JY.I I I I n.J7.I 

------------------------------------1 
&OtOLE BCUYIGEHERAL I 0 0 I 1 1 0 l I J 

I ( t .0lO I 0.07.1 I I J ,JlO I J.J,O I 0 .17. t I :!I .Jr.) I I lD.0Y.I 
I I I 

FATIGUEINEAKHES!I I O O l O t O I l 
I I 0.0iO I t .07.1 I J. 3XI C O. t 7. t C o.or., I 0 .0X I I ( J.37. 1 
I I 

t1A LAISE I O O O O I 1 I l 
I , o.o:o I o .o:o , o .or.1 c o .or. , c o.,r., 1 J.Jr. 1 1 3 .37. 1 
r 

HEADACHE I 0 O 0 l 0 0 l 
I I 0 .0Y.I I o .oxt I o .or., I J.JiO I 0.07.1 I 0.0iO l J.37.1 

• RESPI RATaitT I O O O O 2 1 Z 
I 1 , .o:o , o.or.1 , o.or. 1 1 o.o,o 1 ,.1r., I I J .1x 1 1 6.77.1 
I I 

fHARTHGITlS I SORE llfllOAT I I 0 O 0 O l I I 1 
I I I .OY.I I 0 .OlO I 0. 0lO I 0.0Y.I C J.37.1 I C 0 .07.1 I J .37.t 
I I 

UPPER RESPIRATORY I M'fCT., NUS I O l O O O l I l t 
It O.OY.I I t O.OY.I I O.GlO I o.o:o t l.37.1 IC l, 17. 1 I I 6.7%1 

-----------------------------------1---------- t---------- l---------- l----------l----------l----------l----------l-----------
O'fR!ION! NITN COHPLAJNT!I I 12 I 1 • l I 1 I Z • I 1 I I H 

I I , o .0Y.I I I 3.J7.I I I J.JY.I I I 3.37.1 IC 6.77.t I I J .Jr. t I I I 46.7Y. I 

Q 
0 
0 
~ 

'° 
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TRUTl1EHT 
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005( 
PATIENT CLASS 

0792 

CJ6Z5 
10 t1C& 

Table 2 (cont} 

PATI ENT COUNT ClIHICAL Cot1PLAIHTS 
R(COt1BmAHT HEPATITIS B VACCINE 

HEALTH CARE PlR'OHNEL 

I TOTAL VACCIHft:S I 30 PATIENTSJ - DOSE t I 
l----------------------------------------------------------------------------1 I DAYS POST VACCINATION I ~ ER 

Cl l HICAl l----------------------------------------------------------------------------1 WI TH 
COl'IPLAIHTS I O I I • Z I l • 4 • 5 • ICONPLAINTS 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••1•••••••••••••••••••••1••••••••••1••••••••••1•••••••••• 
-----------------------------------1---------- l----------•---------- I---------- I---------- I----------I----------I-----------
PHSotlS 14I nt HO COt1?lAINTS I 18 I H • H I 29 • :!II I 29 I I 16 

I 1 60.0;0 I 1 96.77. 1 I I 96.7,n I I 96.7iO I I 95 . 37.I I I 96 . 7iO I I I 5 3 .37. 1 
-----------------------------------1 ---------- l----------•----------l---------- •----------t---------- l----------1-----------
Pt:RSOHS IUnt NO DATA I Cl I ct I O I O • 0 I O I I ct 

I I 0.07.1 I I 1 .07.1 I ( O.OZI I I O.OZI I I O,OZ I I t O.DZI I I I O.DZ I 

0 
C 
0 
-0 
0 



STUOY 0792 
TREATt1£HT I 
LOT tlUt!BfR CJ625 
DOSE 10 11'C& 

Table 2 (cont) 

PATIENT COIJKT tllHJCAl tot1PlAIN19 
RfC0'181HAHT HEPATITIS 8 VACCINE 

PATIENT CtAss: HEALTH CME l'tRSONNtl 

----------------------------------------------------------------------------------------------------------------------------I TOTAl VACCIN£ES I 27 PATIENTSI - DOSE J I 
1----------------------------------------------------------------------------I I DAYS POST VACCINATilltl I NIRIBER 

CLJNJCAL l----------------------------------------------------------------------------1 ~JTH 
Cot1PlAIHTS I O I 1 I 2 I J I 4 • 5 I ICONPlAIHTS 

qaaaaaaa•a•a•a•••••••••tt111•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••l••••aaaaan 
. I I . I I I • I I 

Rl!:ACTIOH, totAt IIHJECT, SITEI I 14 • 5 • 5 • 1 I 2 • 1 I I 16 
I t 51.91.I I ( 18.51.1 I I la.SY.I • , 1.1:1.1 I t 7.41.1 I c 1.11.1 I I t s•.1;:1 

-----------------------------------1----------1---------- ---------- ----------1---------- ---------- __________ , __________ _ 
PAIN • 1 I O O 9 I O O I l 

I J. 71.1 I l· 0. 01.1 I O. 01. I t 0. e:o I t 0. 01. I I I. Oi! I I t l. 7X I 

• I • SOl!EHESS I 12 I s s 1 I 1 1 I n 
44.4i0 I I 18.5)(1 l la.SY.I I J. 1r.1 I t J.7i!l I 3.7i0 I I 48.17.1 

I I I 
TEIIDERHESS I l I O D D 1 D O I 1 

J.77.1 • l 0.0ln ( 0.01.I I 0.0Y.I \ I 0.o:O I 0.010 1 I 3. 7:0 
I I I 

SM£LUNG I O I O · 0 0 I I O I I 
I O.D7.t • I 0.07.1 I 0.01.1 t 0.07.1 I I 3. 7l!I t o.o:o I I J. 7?.I 

I I I 
PAPULUSI I l I l 1 1 I I l I 1 

• l J.77.t ( t J.77.1 t J.71.1 t J.7l0 I I J.Tl.l I 3.7:t.l I ( J.77.1 

-----------------------------------1----------l----------l----------l----------l----------l----------l----------l-----------
srsn111c I D I l I o • 1 I o • o I I :s 

I I o.o:o I t u.uo I I 1.1?.1 I I J.11.1 I t o.o;i1 I t t.07.1 I I I ·11.17.1 

----------------------------------------------------------------------------------------------------------------------------I 
laiOLE IIIOOYl'G£H£RAl I 0 t • 1 0 0 t 2 

o. 07. J I 7 .47.J I 0,07.1 ( J. T/.1 ' 0.07.1 I D.0lJ I I 7.47.1 
I 

SEHSATIDH M IIIAlttfflt. OtHEltAl I 0 l • 0 0 0 I l 
0,07.1 ' J, T/.J I 0.DiO ( 0.0lO C o.o:o ( 11.07.J I I 3. 77.1 

I 
HEADACHE I 0 I 0 1 0 0 I l 

I o.o;o ' J. 77.1 C 0.07.) I J.71.) ' 0.07.I I o.o:o I I 3.T/.1 
I 

R!SPJltATOIIY I D l D • 0 D I 1 

' 0.07.J C J.7,)0 C 0,DlO I 0.07.1 C o.o:o ( o.o:o I c 3.7::0 
I 

UPPER RESPl!RATO!tY Jtlf'ECT., HOS I 0 1 D • 0 0 I 1 
D.07.) ' J.T/.1 ( D.07. I ' D.liO C o.o;o ' a.o::o I I · J.7i0 

0 
0 
0 
.0 -



SnJDY 
TREATt1ENT 
lOT tlUMBER 
DOSE 
PATIEHT CLASS 

0792 

CJ62S 
10 MCG 

Table 2 (cot;1t) 

PATIENT coum ClIHICAl COHPLAINTS 
RECOtllIHANT HEPATITIS 8 VACCIH£ 

HEALTH CARE f'tRsm&IEl 

I TOTAL VACCINEES C 27 PATIENTS I - DOSE 3 I 
1----------------------------------------------------------------------------I I DAYS POST VACCINATION I Mllt16Elt 

CUHJCAL 1----------------------------------------------------------------------------• WITH 
COMPUIHTS I e I -1 • Z I J • t, I 5 • •c0!1PLAINT9 

••••••••••••••••••••••••••u••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••l••••••••••I•••••••••• 
-----------------------------------•----------l----------l----------l----------1----------1----------1---------- I-----------
PERsONS MITH conPUINTS I I to • e I s I 2 I 2 I 1 • I 11 

• ( 51.91.1 I ( t'J.6i0 I I 1e.s;o • ( 7.lt1. I I ( 7.lt1.I • C ]. 71. 1 I 8 I 63.o:o 

-----------------------------------1---------- l----------l---------- t----------l---------- l----------l---------- l-----------
Pt:RsOHS 141TH NO conPLAINTS I n I 19 I u I 2s I 2s I u I I 10 

I C fi8.UO I C 70.ti1.I I l 81.51.1 I f 412.61.1 I C ,2 .67. I I C '96.Jr.t I ! I 37.01.t 

-----------------------------------•----------1----------•----------1----------1----------•----------1----------1~----------
PEIISON5 MnH HD oAn I o I II I o I o I o I o I I o 

I C O.OlO I I I .Oi'.I • I o.Oi'.I I C o.o;o I I 0.07. 1 I I o.o:o I • I o. o:o 

0 
0 
~ 

-0 
rv 



STUDT 
TREA1l1ENT 
LOT NU118EA 
DOSE 
PATIENT CLASS 

'792 

CJ6t5 
10 tlCG 

Table 3 

PATIENT COUNT "AXI.-m TENP£RATURES 
AECOt1BINANT HEPATITIS B VACCINE 

HEALTH CARE P£RD&fEL 

• TOTAL VACCINEES I JO PATIENTSI - DOSE 1 I 
•---------------------------------------------------------------------------------------1 • DAYS POST VACCINATION I tM18ER 

HAK TENPERATUIE l---------------------------------------------------------------------------------------1 MITH 
(0£6 f, CJRAl I I I • l I t I l I It I 5 • I I t1AK TENP 

ttu•a•••••••••••••••••••••••••• .. ••••••••••••••••• .. •••••••••••••••••• .. ••••••••• .. ••••••••• .. •••••••• l••••••••••I•••••••••• 
I • I • I I I • 

< 99 I ts I t5 I 25 I n I 22 I 25 I • 17 
I ( 83.]7. I I I 86,t,(I I I H ,J7.I I ( 85 ,ZlO I I 78 .6% 1 f I 89.]i! I f I ( 56.71.1 
I I I I I I I I 

99 - 99 .9 I !I I 1t I s I ,. I 6 I J I I n 
I ( 16.77.1 I I 13,ein I I 16.77. 1 I I 14 .8l0 • ( U .ltll. l I I 10.7:iO I I I O .Ji! I 

------------------------ l----------l----------l---------- l---------- t----------l----------1---------------------1--.. --------
tElff'ERATURE TAKEN I 30 I 29 I 30 I 27 I 28 I 28 I I 30 

I U OO.OY.t I I 96.7Y. I I 1100.0lO • I 90.0)0 I ( 93 .]i!> I ( 9].]lO I I U 00.07. 1 

------------------------ l----------l----------l---------- l----------•----------1----------1---------------------I-----------
TEHPERATURE NOT TN<EN • I I 1 I O • J I 2 I t I I O 

I I o. 07.1 I c 3 . 37. I I t o. 07. I I I 10. o,o I l 6. 7U I I 6 . 7:iO I I I o. 01. I 

0 
~ 
0 
-0 
i.,, 
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TRUTHENT 
lOT IM1BEA 
005! 
PATIENT ClASS 

0792 

CJ62S 
10 HCG 

Table 3 (cont) 

PATI ENT COUNT nAXtHUtt TEHPEAATUl!ES 
RECoteINANT HEPATITIS 8 VACCINE 

HE Al l N CARE l'tRso»f!l 

• TOTAL Vl'CCINUS I JD PATIENTS I - 005£ 2 I 
l---------------------------------------------------------------------------------------1 
• DAYS POST VACCINATION I HUHBl!A 

MX TEMPERATURE l---------------------------------------------------------------------------------------1 MI TH 
I DEG F , ORAL I I O I 1 I 2 I J I - • !J I • • HA)( TEMP 

a••••••••••••••••••••••••••••••••••l••••••••••••••••••• .. •••••••••••••••••••••••••••••••••1•••••5 ••••1••••••••••1•••••••••• 
I I I I • I I I 

< 99 I 2S • 25 I 29 • H I 25 I 2S I I 20 
• c u. 11. 1 I c 83 .31.1 I I n.s;o • 1 86.2:0 I c u.1io I 1 86 . 2:0 I • c 66 . no 
I • I • • I I I 

" - 99. 9 I s I s I z I 4 I s • 4 I I 10 
• t 16. Tl.I • t 16. 71.1 I I 6. Tl. ) • I 13 .IIU I I 16 . T/.I I I 13.lllO t I C JJ.11.1 

------------------------•----------l----------l----------•---------•----------l----------1---------------------1-----------
TErtPfRATUlfE TAKEN • 10 I JD I JO I n I 10 • u I I n 

I U 00.01.1 I nee.or., I IUD.DY. ) I I 96.7l0 I U00 . 0)0 I C 96.7)0 I I uoo .o:o 
------------------------•----------•----------1----------1---------1----------•----------1---------------------•-----------
TEl'IPtRAttmE HOT TAKEN I I I a I 0 • I I D I l I I o 

I c 1 . 11. t I c 0 .01.1 I I o.or. J I c 3.17. J I I 0.01.1 I c J . J:f.l I I c o.o;o 

0 
0 
0 

'° ~ 
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Table 3 (cont) 

PATI ENT COUHT HAXlfflJH TEttPERATlllES 
RECOHBINANT HEPATITIS 8 VACCINE 

PATIENT CLASSI HEALTH CARE PERSOMtEL 

---------------------------------------------------------------------- ·-----------------------------------------------------• TOTAL VACCINE.ES f t7 PATIEHTS t - OOSE 3 I 
. 1---------------------------------------------------------------------------------------I f DAYS POST VACCINATION • MJNIIER 

NAX TENPfRAT\JRE 1--------------· ------------------------------------------------------------------------1 WITH 
l DtGF,ORAU It • l • 2 I J • " • S • • IHAXTEHP 

·-················· .. ·············•·········· ······················ ···········•·····················•·········· ··········· • • I • • • • I < 9 9 I u • 21 I 21 I 1 9 • 20 I 20 I I 15 
• I 81.51. 1 • I IID.8l0 I I M.llO I I 76.0?.I • I 80. 1?. > I I 80.0,0 • I C 55 .6?. t 

I • • • • I • I 
99 - 99. 9 • s I s I " • 6 I s I s I I 12 

• I 18. !5%J • f 19.21. J • C 1♦ .0lO • I t4 . D1.I • f tD. 01.1 • f to.01.) I I I ...... lt?. I 

------------------------1----------•----------1----------•----------•----------•----------1---------------------•-----------TEHPERAT\mE TAKEN • 17 I 26 I 25 • 25 • 2!5 I 2!5 • I 27 
I noo.ox, I ( 96.J?. ) I f 92. 6?. f • ( ,t.61.l I I '2 . 6i0 • f U.6)0 I I H00.0)0 

------------------------•----------•----------l----------•---------- •----------•----------1---------------------•-----------TENPfllAl\JSIE HOT TAKEN • 0 I 1 • 2 • 2 I 2 • 2 I • O 
I C O.OlO I C J.n , I I 7 ... )( f • f 7.41.) I I 7 . .. )0 • f 7.lt:o • • I O.DlO 

0 
C 
::> 
,0 
IA 





lltCOKBlM.U.,- Y'tA.ST K!PATITlS I VAO:lNt: 1MHt.'IIOC0l1ClT'r Al\"i) 

SATt'TT. J1. Dhntitu 1 £ \;atlt1n I a11d CA lll111th • . 
~-•tTotlllCGl1D&\ Uu1t, ~.,oachu•ctts ~CDCT&l io,,\tal, 
loateCl, >IA. 

Cftlkrl- to p,o4vco·, oiq>ena1.'<e. ad limha4 111 
eupply, curTe11cly av1!lable hUCW1n ploa1l41-det1vo4 h•~•tlcia 
a •acc1nat ere 111tely te ~ replaced Sa cha fwturc by 
•1•n•tlcall7 1n11nee,ed~ •accbaa. l&ccntly, a 
recoaDlA&nc D~A •ecc1Da vaa prcpered la recwDLMllt 7•••c 
S&cch•r_.,c•• car••1•1•• ■ train ll,0..2•l calls tranafonwi4 
vtth chc plaaald pHIS S~.IJ'l47/3!, coat&1A1al the gCM 
for h■pacicu l_eurface ancigea (WlcAs/!!l (Valca.cuai. cc 
al. lllt11ta 1181; 2U:l'7•SO). hri!hd l,y \iochdiul U<i 
b1ophya1cal tho41 ft the ycacc cscract, the DaAg 
particle• 1711che1i1c4 by the•• 7•••t cell■ arc••« · 
glycoaylaced but echctvi■ e arc ia41ac1ag,,1ahcble frKJ 
aativc 22 Kia.Ag particles. treated rich fel'IMl11a au! 
ad,otbo4 to •1-, tho rac-•l~ont •acci•• 1• i-01••1c 
•a• ,recactS•• la •aJMr1.INatal u1&al1 • . ~• ataiaiacctod 
three 10 u; doacs of chc tccoabiaanc be,ettti• J .•• ccillo 
(Merck Sharp, 1>c,harc le,earch ~'aoracorice) ,c tis,a 0, 1. 
atwl I aoacha to 60 1croao1ac1•• adulc health vorkers. The 
h.•~--•c, 11141 1• cuic Mall tUu (slV/•ll •f a11t1.-Us 
re•-••• voro •• foll-•: 
llontll 1 2 l 4 ~ 6 
Jhmbcr 37 2, 30 2! ·25 16 
encl-II •• 411 • &lt 931 '71 9'1 ,,1 
CMT: St> 7: 1 33: S 36: l ,, : , ~5: 6 ,, : 4 
,4: 1 {1H1aa :.~) i of tho ent1•¥11 va• apcc1C1t for the • 
.!. ••ccni1unc •f Kl,Ag. Ole•s•• ia e:1t111oc!1ct t• yca,c 
uc1c•aa vcre acgl1giblc. The aoat frequut adverse 
reacti•• vaa tr-81ent eorcn••• ac the Ss1Ject111l •1to. 
Kcurru.n after S21 •f f1rat, 311 oC ••c0114, &M SSl of 
third laJcctiOIUJ. No ••~ioue ad••r•• cf!act, were 
cncouat,rcd, a"41 aclthcr t)'1MI I nor aoo-9 bcpec1tia uu 
occurred 111 aay vacciaoc. The•• preli&iaa~ 1a111lta 
d-a,ctata that the rec-blll4at 7aa•t be114t1tia I Yacc1na 
1• aa[e and tbat 10 UI a{ the rec•11Ml11t ••cc1 11 
equ1•a1c11t 1a SB=Nnoaea1c1cy to 20 ug of tbcl 
platn:14-4er1••• •ecct..e. 

OOOQ6 

\ 

01QnSt8~ ll 0 tk1ns 
1 nos,Qn1c1ty 

E, M1nk1G CA. fi c 1rwnt YQ~$t h i~i1t1$ 8 ~icc1ne: 
n~ $ f ty. M@§tolom, 1~84; 4:1077 (Abstr ct). 
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SAT-LA.SO . 
SAFETY AND lMMUNOOENlcrrY OF A llECOMBlNANT HEPATITIS B VACCINE 

J.L Die,.tag• , E. Watlclns, Md C.A. Hlnkkt 
Gutrolnteetwii Unit (Medlc61 Serrietil), Pllusac:hulett.s General Hoapitcl, 1111d Department ar 
Medleinc, H&l'Vatd Med.led School, ~ton., MUKchc»etts 02114 

Currently available, licensed heptilltls B vaeelnes are pl'epued fro,a plasma obtained Crom hepatitis a 
llurface antigen (HBIIAI) carriers. Cumbenome to produee, ezpenslve, a nd available In limited supply, 
the pleSma vaccine ii likely to be r.pl&ced In tM future by one of a number of later reneration vaccines. 
Recently, 11 recombinant DNA vaccine "'u prepared In recombinant yeast S.cchyomyces cerevisiae 
s train 2150-2-3 cells u-11t111Cormed with plasmid pHBSH-GAP347/33, which contains the rene tor H&Ar 
(Valensuela et al, Nature 1912; 218:341•~0). The HBIAC synthesized by these yea.st cells wu purified 
from tM yeut ntraet by physical and chemlc:Bl methods and wu found to be lndistincuistlable rrom 
native 22 n111 HBsA.(r partJclu , except tllat th HBsAr II! not r tycosyla ted. Traated with formalin and 
adsorbed to alum, the recombinant vaccine Im eompunble ln P'lf'lty to th4I pluma vaccine ancs Is 
lmmurqenfe and protectlH In experimental animals. 

We studied the lmmunoreniclty and safety of tecombtnant hep&tltls B vaccine Lot 93.C , formulate~ to 
contain 10 microgra ms or HBsAr per 1.0 ml dole (~erdc Sharp 6: Dohme Research Laboratories). Thirty 
seronerative adult health C8te workers recelved three 1.0 ml doses or the recombinant vaccine at time o, 
1 and 6 months. Adverse ecrec:ts were limited to soreness &l tl\e lnje<:tkm site, and lmmunorenicity "IS 
excellent, appl'C!ICimating 509' t one month. 'nlreci months or follow-up wW be complet e by tl\e time oC 
the International Mffll"(, · 

01,nsteg Jl, tk1n1 E, H1nkl CA. Sifety end 1 nogen1c1ty of a recombinant 
hepat1th D v&icc1n (Abstr1ct). In: Vyu &CJ, Oienstav Jl. Hoofnagle JH, 

Clls. V1r 1 W p t1t1s nd Liv r 01s as . Orl n~o :_6r'ln nd Stratton, 
lH<l:710. 





Edward M. Scolnick, Arlene A. McLean. 
David J. West, Jules L. Dienstag. 

Eloise Watkins, Friedrich Deinhardt and Wolfgang Jilg 

23 
Antibody 11nd Clinical Responses Among Healthy 
Adults to 11 Hepatitis B Vaccine Made by 
Recombinant DNA 

Currently, all commercial hepatitis B vaccines are comprised of HBsAg purified 
from the plasma of human c:anien of the virus. However, the use of recombinant 
DNA technology to effect synthesis of surface anti1en by a culture or microorpn
isms is an attractive alternative to infected human plasma as a source of HBsAg 
for vaccine. Good expression of the acne for HBsAg has been effected in yeast 
(I}. 

Recenlly, antigen purified from fermentation cultures of a recombinant strain 
of the yeast, Saccharomycts certvisiat containing the 1ene for the adw.• subtype 
of HBsA1 was formula1ed into a vaccine throu&h absorption on alum adjuvant. 
Two melhods wert utilized for the purification of the HBsAa. Immune affinity 
c:hromatography uses specific anti,en-antibody binding to effect purification, while 
the second method, hydrophobic interaction chromatopaphy followed by gel 
exclusion chromatop-aphy, depends upon the selection of water-immiscible mol
ecules followed by separation on the basis of molecular size. 

The physical and chemical characteristics of vaccine made from HBsA1 pro
duced in yeast are very similar to those of vaccine prepared with HBsAg purified 
from hurMn plaslu. Funt,crmore, the yeast recombinant hepatitis B vaccine has 
been shown to be both immunosenic and protective in animals (2). 

We repon here the clinical and antibody responses obtained in the firs1 three 
human clinical studies of the yeast recombinant vaccine involvina a 101&1 of 101 
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316 Scolnick. McLean, West. at al 

vaccinees. Participants were healthy, nonpregnant, adult volunteers. At entry, 
subjects were neptive for all hepatitis B serolc,eic markers, had a normal ALT 
level, and had not received any olher hepatitis B vaccine. 

Participants in the studies received a 1.0-ml intramuscular injection or the 
yeast recombinant hepatitis vaccine containing 10 loLI! of HBsAc at O. I and 6 
months. The vaccine used was from one of two lots. (Lot 934 prepared by the 
immune affinity chromato,raphy method and Lot 972 prepared by the hydrophobic 
interaction chromatopphy mechod.) Vaccinees were asked to record their tem
perature daily for 5 days after each iruection of vaccine and to report any local or 
systemic reactions thllt °"uned during that period. 

Postvaccination blood samples were taken for the determination of hepatitis 
B serologic markers and ALT. ln addition, a radioimmunoassay for lhc detection 
of antibody to antisens in an· extract of yeast lacking the pne for HBsAg wu 
applied to pre- and postvaccination samples. 

The vaccine was weU tole12ted. There have been no serious adverse eff'ect, 
a ttn"butable to vaccine and no evidence of hepatitis B infection among the vaccinees 
(i.e., no elevation of ALT and no antigenemia). Loc:al reactions consisting prin
cipally of mild soreness at the iqjection site, senerally lastiq 1-2 days, have been 
reported foUowing 209E-80% of iqjections with vaccine purified by the immune 
affinity chromato,nphy method (Lot 934) and I 69'-25% of injections with vaccine 
purified by the hydrophobic interaction chromatography method. Systemic com
plaints including fati1ue, headache, elevated temperature (1019 F-102" F, oral), 
pstrointestinaJ disturbance, symptoms of upper respiratory infection and nose
bleed have been reponed followin& 4%-339li of iqjcctions (Table 23. 1 ). There have 
been no significa nt increases in antibody to antiaens in yeast extract ~nociated 
with vaccination. 

Table 23.1 
Oinic:al JlesPonses among Healthy Adults to JO 16& Doses or 
Recombinant Hepatitis B Vaccine Administered al 0, I and 6 
Months 

Proponion (Iii) of Vaccinecs with Clinical Complaints 

Study tJ 

m 

792 

79S 

Vaccine Lot ii 

934 

'97l 

934 

934 

Site 

Local 
Systemic 

Loc:al 
Systemic 

Local 
Systemic 

l...ocaJ 
Systemic 

within .5 Days of Vaccination 

Dose I (9') Dose l (~l Dose3 (~) 

12/15 (IO) I 1/1.5 (73) 11/1.5 (73) 
.5/U (33) 3/U (20) 1/1.S (7) 

fJ24 (25) 3119 (16) 
1/24 (4) 3119 (16) 

19/ll (68) . 11/21 (39) 
'12108) 4".J (1 4 ) 

.5125 (20) 6,'19 (32) 

.5125 (20) 1/19 (5) 



HSV V11ccinE MIXfc;i by Recombinant ONA 

Tebla 23.l 
Scroconvenion Frequencies for Anti-HBs among Healthy Adults 
Receiving 10 Jl-8 Doses of Recombinant Hepatitis B Vaccine 111 0, I 
and6Months 

Proportion (9') of Vac:cinees with Antibody 

Study 1/1 Vaccine Lot C !Mo. 2Mo. JMo. 6Mo. 

779 934 &115 14115 l.~/15 1,,1, 
(40) (93) (100) (100) 

m 1/24 ISl\9 12/14 
(29) (61) (86) 

792 93' 11/21 21/23 ll/13 
(39) (91) (100) 

934 &/30 21/30 19122 
(27) (70) (86) 

317 

7Mo. 

14/14 
(100) 

Antibody responses to JO l'8 doses of the yeast recombinan1 vaccine have 
been comparable 10 those observed in previous studies with 20 ~ doses or vaccine 
prepared from plasma-derived HBsAg. At I month, 27~ or the vaccinces 
were positive for anti-HBs. By 2 months, 68~93CJi of' the vaccinees had anti• 
HBs, Md at 3 months 86~1009' were anu"bocfy. positive (Table 23.2). The third 
dose of vaccine at 6 months has been given to l~ persons in one of the studies. 
resultin1 in a more than 25-fold increase in geometric mean titer. 

REFERENCES 

I. Valenzuebl P. Medinll A. Rutter WJ, cul. Synthesis and assembly or hepatitis B virus 
surfi cc antigen panicles in yeasL Nature 1912: 291:347-350. 

2. McAJcer WJ, Buynak EB, Mai,ener RZ. et al. HWlllft hepatitis B vaccine from 
recombinut ycug. Nanire 1914: 307:171-IIO. 
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DATE INITIATED: 

DATE COMPLETED: 

STUDY POPULATION: 

PROCEDURE: 

25411-2 
12/3 l /85 

00102 

Study 795 

November 21, 1983. 

In progress. 

The study population consists of approximately 300 
health care personnel and other healthy adults of 
either sex (excluding pregnant women), who are 
negative for HBsAg. anti-HBc and ant1-HBs, have a 
nonna l Al T level and have not previously received any 
hepatitis B vacc1ne. 

Eligible participants receive a 10 mcg tnjectton 
intramuscular injection of vaccine produced by the 
innune affinity or (b (4) procedure at 0, 1, 
and 6 months. vaccine recipients are asked to record 
their temperature daily for ftve days after each 
injection of vaccine and also to record any local or 
systemic complaints that they may have during this 
period. 

A blood specimen (10-15 ml) was obtained from each 
participant approximately two weeks before the first 
vaccination and on the day of the first vaccination. 
Post-vaccination blood samples are obtained monthly 
for seven months and at 9. 12, and 24 months from 
recipients of lot #934/C-J625 vaccine. Rec1p1ents of 
lots #979/C-K564 and #8199OD/18066/C-L215 are bled at 
1. 2, 3, 6, 8, 12. and 24 months. The samples are 
assayed for HBsAg, anti-HBc, anti-HBs, and ALT. 
Samples with anti-HBs titers ~ 25 mIU/ml are teste4 
for the proportions of anti-! and anti-g_ activity. 
Samples may also be assayed for yeast antibody. 



RESULTS: 

25411/3 

12/31 /85 

Study 795 

HEALTH CARE PERSONNEL (lmnune Affinity Vaccine): 

10 mcg Lot #934/C-J625 at 0, l, and 6 months 

1. Number Vaccinated: 

Injection No. 
_1_ _.1_ _3_ 

30 30 30 

2. Serologic Results: 

OOlOl 

Serologic data are available· for 29 participants 
at 7/8 months. One hundred percent (29/29) of the 
subjects seroconverted (S/N ~2.1) and developed 
protective levels of ant1-H8s (mlU/ml ~10) at that 
time. The GMT at 7/8 months was 1735. 7 mIU/ml 
(all vacc1nees and responders by either cutoff). 

Among participants with serology data available at 
12 months, 93% (25/27) were positive for anti-HBs 
(mIU/ml ~10). The 6"T for all vacc1nees at that 
time was 271.5 11IU/ml, while it was 419.2 mlU/ml 
for subjects with titers of mIU/ml ~10. 

Refer to Tab le 1 for ant 1-HBs responses and GMTs 
for other time intervals. 

3. Clinical Complaints: 

Clinical follow-up data are available for at least 
23 participants after each injection. The overall 
frequencies of c0111plaints are presented below: 

Type of 
COIIJ!la1nt 

Injection 
Site 

Systemic 

Frequency in % by Injection No. 
1 2 3 

21(6/29) 28(7/25) 26(6/23) 

21(6/29) 8(2/25) 9(2/23) 



RESULTS (CONT . ): 

PUBLICATIONS: 

25411-4 
12/31 /85 

00104 

Study 795 

Refer to Table 2 for listings of specific 
compla1nts after each injection. Maximum 
temperature data are presented in Table 3. 

There were no serious or alarming reactions 
attributable to vaccine. 

Deinhardt F. Jilg W, Zoulek G, Lorbeer B. ~ilske B. 
Clinical evaluation of a recombinant hepatitis 8 
vaccine. In: Vyas GN, Oienstag JL, Hoofnagle JH, 
eds. Viral Hepatitis and liver Disease . 
Orlando: Grune and Stratton, 1984:699. 

Jilg W, Schmidt M, Zoulek G, Lorbeer B, Wilske B, 
Oienhardt F. Clinical evaluation of a recombinant 
hepatitis B vaccine. Lancet 1984; 2:1174-5. 

Scolnick EM, Mclean AA, West OJ, Dienstag JL, 
Watkins£, Oienhardt F. Antibody and clinical 
responses among healthy adults to a hepatitis B 
vaccine made by recombinant DNA. In: Vyas GN, 
Dienstag JL, Hoofnagle JH, eds. Viral Hepatitis 
and Liver Disease. Orlando: Grune and Stratton, 
1984 :315-17. 



Table l 

AHTIBOOT RESPONSES FOLLOWING VACCINATION WITH 11£cot181HAHT HEPATITIS 8 VACCIH£ 

ST\JDT 0795 
HEAlTII CARE PlRSOHHEL POP\JLATIOH 

ODS£ l 10 HCG 
LDT 
REGIHEH 
INITIAL SEROLOGY: 

1Il1E 
1110NlffS I 

CJ625 
0, 1, AHO 6 HOHTHS 
NEGATIVE 

I Y. WITH AHTI-HBS I GttT IHIU/Hl) I 
l---------------------------------------l-----------------------------------------------------1 I I I RESPOIIDUIS I 
l---------------------------------------l-----------------1-----------------------------------I I SIN >= t.l I HIU/Hl >= 10 I All VACCINEES I SIN>: 2 . 1 I 11IU/11L >• 10 I 

••••••••••••••••••a••••••••••••••••••••••••••••••••••••••••••••••••••••••~••••••••••••••••••••••••••••••••~•••••••• 
I I 

1 tlOHTH 28Y. (&/t9 ) I 1or. U/Z91 I o.a 11.6 25.D 
I I 

t NOHTIIS 127. Ul/:t91 I 591. tl7/291 I 10.11 37 . 5 55.7 
I I 

J ttOIITHS 96Y. (27/211 1 I 717. 120/2111 I 22 . 11 26 .& _ 50 . 5 
I I 

6 tlOHTHS 97Y. (2&/291 I 1161. 125/291 I 4& .S 511 . 2 75.7 
I I 

7/8 tlOtlTHS lllOY. 129/291 I 1007. 129/291 I 1ns. 1 1735 . 7 1735.7 
I I 

9 ltOIITHS 100:I. 122/221 I 951. 121/221 I 990.8 9911.8 126).5 
I I 

lt 110Hl HS 961. lU/Hl I nr. 125/Z71 I 271.S 352 . 7 419. t 
I I 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

·"" 

0 
0 ... 
0 
l/1 
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LOT HUIIMlt 
DOSE 
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Table 2 

PATIENT COUtlT CllKlC&l CONPlAlNTS 
IIECottBltlAHT 11£PATITIS 8 VACCINE 

PATIENT cuss• HEALTH CARE PEltSONttfl 

I TOTAL YACCINEES I 30 PATifNTSI - DOSE 1 I 
l----------------------------------------------------------------------------1 I DAYS POST VACCINATION I NUMIIER 

ClIHJCAl l----------------------------------------------------------------------------1 MITH 
COtlPLAIHT! I O I l I l I 3 I " I 5 I lt0t1PlAIHTS 

••~••••••••••••••••••••••••••ADM•••••••••••••• l•••••••••••••••••••••••••••••••• l•••••••••• ••De•••••••l••••• .. ••••~•••••a••• 
I I I I I I I I 

REACTJOtf, LOCAL CIHJECT. snu I 5 I 2 I l I I I O I O I I 6 
I I 11.2;0 I I •• '97.) I I l,41.1 I I 0.07.1 I I 0 . 07.) I C ,.o;o I I I tD . T/.1 

-----------------------------------1---------- ----------1---------- ----------1----------1---------- ----------1-----------
PAlN I fl l I o D I O I O I 4 

11.!llO t 3.4?.I I t 0.01.1 t 0.07.1 I l 0.07.1 I t 0.07.1 I < n.11;0 
I I I I 

TENDEIINESS I l O I O O I O I O I l 
3.47.1 I O.OZI I I o.o;o ( O.GiO I I 0 . 07.1 I I ,.ox, I I J.4XI 

I . I I I 
ERTTIIEl1A t REDIIESSI I a l I O e I O I o I 1 

0.07.I I J.'47.I I I , . 01.1 I ,. ex, I I 0.07.) I I e.o:o I I J.41.1 
I I I I 

ECCH~ttOSlS I o 0 I 1 0 I O I O I 1 
I C 0.07.1 C 0.07.1 I I J.t,ZI I 0.81.1 f I 0.0lO I I e.OZI I I J.ltXI 

---------------------------------··1----------l·-·····---l----------l-·--------l----------l-----·----l----------1---··------
sTST£t1tc I l I l I ,. I l I l I l I I 6 

I c 10.17.1 I C 6.97.1 I t U.!17.1 I t ,.,:o I I 3.,l!I I I J.4l0 I I I 20.TI.I 

------------------------------------------------------------------------------------------------·----·---·------------------I . 
Ult0l£ IIOOY/GUltR.ll I 1 I l 1 D 0 • I z 

3.4Y.I I C J.4)!) I 3.4%1 C o.o;o C o.o:o I O.OY.I I I 6.97.1 
I I 

FATIGUE/ME•KNESS I l I l l • 0 • t 
3.4il.l I I S.47.1 I J.47.1 I ••• 7.1 I 0.01.1 I o.o:o I 6.9?.I 

iNFECTJDUS Slt«lllOMES i 
I 

0 I D l • 0 0 l 
11.0XI I C 0.07.1 I ].47.t I O.Ol!I I o.oio C 0.0?.) ( J.41. ) 

I 
NERPfS lAIIIALIS, RfCIJIIREHT I 0 I 0 1 D 0 D l 

O.OlO I ( 11 .11.1 I l.'ilO I 0.11.1 I 0.07.1 ' 0.0:1.1 I 1.'47.1 
I 

IIE5PtltATORY I 1 I 1 l 1 0 0 l 
J.'47.1 I I J.47.I t ].47.) I J.4)!) I O.Ol!I I O,Ol.J I J.47.I 

I 
IIHJHITIS I 1 I l l 1 D D l 

l.47.1 I I 3.47.1 C 3.47.1 I J.47.1 I D.DlO I 0.07.) I J.4XI 

"' 

I 

0 
0 -0 
0-
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Table 2 (cont) 
PATIENT CO\MT CLitflCAL CortPLAIHTS 

REC01111tHANT HlPATITIS 8 VACCINE 

---------·---------~--------------------------------------------------------------------------------------------------------I TOTAL VACCINf:ES I JO PAlllNTS) - DOSE 1 1 
l----------------------------------------------------------------------------1 I DAYS POST VACCINATION I IU18E1' 

CLINICAL l---------------------------------------------------------------------------1 WITH 
Cllt1PlAltlTS I D I 1 I 2 I J I " I 5 I ICOHPLAIHTS 

•~•••••••••••••••••••••••H••••n••I•••••••••• •••••••••• ••••••a••••••••a••••• ••••a••••••••••••••••••••••~•• d•••••o•a• 
I I 

DIGESTIVE SlSTEn I l a O I O O O 1 
'.!l.ltlO I 0.07.1 C 0.07.1 I C 0.07.J ( e.o;o I 0.IIXI I J.(ol!I 

I 
NAUS'1 I l a DI. a D l 

I J.47.J I e.07.J C 0,07.1 I I o.o;o I O.OY.I C 0.07.1 I J.'1)0 
I 

0$IGAHS Of SPECIAL SEH!lt I O O 1 I l l 1 1 
O.O:O I I.OlO l J.47.1 I l J.4l0 I '.!l.lt:1.1 I J.lt7.J I '.!1.ltl!I 

I 
CDHJIINCJlVITIS I I O 1 I 1 1 1 l 

I I 0.07.1 I I 0.07.1 I '.!1.47.) I I J.4:'.I I l J ... 7.) I J,'i7.I I C J.(o%1 

-----------------------------------1----------l----------l----------l----------1----------I----------I----------I-----------PEIISOHS WlTlt CDnPUINT!I I 8 I J I 5 I 2 I 1 I 1 I I lJ 
I C Z7.6i0 I c 10.JZI I c 17.27.1 I C 6.,;o I c :S.lt%1 I I J.lt7.I I I I J7.9i0 

-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------PERSONS MITH NJ CotlPLAIHTS I 21 I 26 I 2" I 27 I ze I ze I I 18 
I I 72,47.I I C &1.7)(1 I I eZ.l!l(J I I 91.liO I 1 '6.67.I I I "6.67.1 I I I 62.1%1 

-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSOHS MITH HO DATA I I I l I 1 I l I l I 1 I I 1 

I I 1.17.1 I C J.l%J 1 c '.!I.J:-fl I c J.J7.I I I J,37.1 I c J.'.!17.1 I I I '.!I.Jr.I 

-

0 
0 -::> 
-,6 
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Table 2 (cont) 

PAT1£MT COi.HT tllHICAL tottPlAlKTS 
RECOIIBINAHJ ltlPATITIS 8 VACCINE 

PATJ[NT ClASSl HEALTH CARE PERSOtML 

I TOTAL VACCIHEES I JO PATUHTSI - DOSE 2 I 
1----------------------------------------------------------------------------I I DAYS POST VACCJMATIOH I ~ER 

CllHICAl l----------------------------------------------------------------------------1 MITH 
COl1PUIHlS I O I 1 I t I J I 4 I 5 I ICOttPLAIHTI 

a•••~•••••••••••••••••• .. •••••• .. •••••••••••••••••••••••••••••••••••l•••••••••••••••••••••l••••n••••••••••••••••••••••••••e 
I I I I I I I I 

REACTION, LOCl\l (INJECT. SITEI I 4 I 'S I l I O I O I O I I 7 
I C 16.07.1 I I U.07.1 I C U.G7.I I I o.o:o I I o.o;o I C 0.0:1.1 I I I ze.o;n 

-----------------------------------1----------1----------1---------- ---------- ---------- ---------- ----------1-----------
PAIH I 4 I Z I 2 o O O I S 

I I 16.0lO I I 8.17.1 I C 8.07.1 I O.CIXI I 0.0l'-1 ·1 0.07.1 I I Z0.07.1 
I I I I 

SWELLING I O I o I 1 O o o I l 
I C 0.07.1 I I 0.07.1 I C 4.0l'-1 I o.o::o I o.o:o C 0 . 0)(1 I C 4.o;o 
I I I I 

PllUAJTIS tllt"ltlGl I o I o I 1 o o o I l 
I I o.07.1 I I 1.07.1 I I 4.07.1 I 0.0%1 I o.o;n t 0.0Y.I I t 4.0%1 
I I I 

PARESTHESIA I 0 I l I 0 D 0 0 
I I 0.117.1 I t 4.07.} I I 0.0:0 t o.o;o t O.OlO t o.o:o I I 4.17.) 

----------------------------------·l----------1----------l····-··-·-l---·------l··-···--·-l--------··l----------l-----------srsutuc I 1 I l I a I O I o I o I I t 

WHOLE BODY/GENERAL 

FATIGUE/NEAKH[SS 

11£SPIRATOll1' 

RHINITIS 

LAIIYN6ITIS 

COUGH 

I c 4.0%1 I I 4 , 07.1 I I D.07.1 I I 0.0%1 I t 0.0%1 I I 0.0%1 I I t 11.07.I 

I 1 0 0 
4.07.1 I o.o;o ( 0.07.1 I 

I 1 D • IC 4.0)(1 C 0.07.1 I 0.17.1 I 
I 
I • 1 D 
IC 1.07.1 C 4.07.1 C 0 . 07.1 I 
I 
I Cl 1 G 
I I 0.07.1 I 4.0lO I O.Ol(I I 
I 
I • l 0 

o.o;o I ,.o;o I O.DlO I 

I 0 l 0 
O.OY.l I 4 . 01.I I 0.0Y.I I 

.... 

0 0 
0.07.1 C o.oio 

0 D 
0.07.1 I 0.07.1 

0 • 0,07.1 t 1.07.} 

0 0 
11.07.1 I 0.01.1 

0 0 
0.0%1 I I .DY.I 

D 0 
0 . 07.1 I D. OY.I 

0 
C 1,07.1 

0 
C o.o;o 

0 
t 0.17.I 

• I 8.0%1 

0 
I 0.07.I 

0 
I ,.o;;r.1 

l 
4.0%1 

l 
,.o;o 

l 
4.07.1 

I 
4.0%1 

1 
4 . 07.1 

1 
4.0Y.I 

0 
0 -C) 

OD 

I 
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Table 2 (cont) 

PA TIENT COUHT CLINICAL COttPLAlHlS 
RECotllINAHT HEPATITIS B VACCINE 

HE ALTH CARE PERSONNEL 

I TOTAL YACCIHEES < 30 PATl(HTSI • 0~( Z I 
1----------------------------------------------------------·-·-·-----------·-1 I DAYS POST YACCHlt.TIOH I NUl'efA 

CLINICAL l------·---------------------------------------------------------------------1 WITH 
Cot1PLAINTS I O I l I 2 I l I .. I 5 I ICOtlPLAIHTS 

a•••••••••••••••••••••••••••••• .. •• l•••••••••••••••••••••••••••••••• l•••••••••• ••••••••••• l•••••a•••• l•••••••••••e••••-•••• 
I I I I I I I I 

DIGESTI VE SYSJEl1 I I I O I O I O I O I O I I l 
I ( 4 . o::o I I a.ox, I I O.Dl!I I ( O.Ol!I I . I o.o;o I I O.Ol!I I I I fo .Ol!l 
I I I I I I I I 

NAUSEA Ill 01 DI OI OI I I I I 
I I 4.0)!1 I I 0.0)!1 I I 0 . DXI I l 0 . 07.1 I I 0 . 0%1 I I o.o:.o I I I 4 .0:1.1 

-----------------------------------1----------I----------I----------I---------- I----------I----------I---------I-----------
PEl!SDHS WI TH COttPLAINTS I 5 I 4 I J 1 O I o I O I I 8 

I I 20 . 01.1 I l 16 , 0XI I I 12.IIXI I l 0 . 01.I I 1 O. OlO I I 0 . 07.I I I I 32.01.1 
-----------------------------------1----------I----------I----------I----------I ----------I---------- I----------I-----------
PEl!SO!lS WITH HO COffl'LAINfS I 20 I 21 I 22 I 25 I 25 I 2S I I 11 

I C 110.01.I I l &'t.OX> I I 88.11%1 I 1100.117. > I 1100.IY.I I U DO.OX> I I I 68. 0%1 
---- -------------------------------1----------I----------I----------I----------I----------I ----------I ----------I--- --------
PERSOHS NlTN HO DATA I 5 I 5 I 5 I 5 I 5 I 5 I I s 

I l 16. 77. l I I 16. 71. l I I 16. 7X I I I 16. 7X I I I 1'. T/.1 I I 16. 71.1 I I I U.. ?lO 

-

0 
0 .... 
::, 
-c 

I 



ST\JDY 0795 
TR !A Tl1£NT I 

LOT NUffllER : CJ625 
005£ : 10 NC& 

Table 2 (cont) 
PATIENT COUfT CLINICAL COtlPLAIHTS 

RECOt19JHAHT "EPATITIS 8 VltClH! 

PATJEtlT CLASS: HUlTlt CARE l'tltSC»ML 

I TOTAL VACCIHEES t JO PlTlfHTSI - IIOSE J I 
1----------------------------------------------------------------------------I 
I OATS POST VACCJNATl!m I t«m8£1t 

CLINICAL l----------------------------------------------------------------------------1 MITH 
CONPLAIHTS I O I l I Z I J I 4 I 5 I ICOltPlAIHTS 

•••••••••••••••••••••••-a• .. ••• .. •l••••••••••••••••••••••••••••••••l••••••••••••••••••••nl••••a•••••••••••n~•••l~•••a•a•ee 
I I I I I I I I 

REACTlOH, LOCAL UNJfCT. SITU I 5 I l I I I O I O I D I I 6 
I f Zl. 77.1 I I 4.J7.I I f 8.07.1 I f ,.o;o I f 0.07.1 I f O.D;f,I I I f 26.17.1 

-----------------------------------1---------- ----------•---------- ---------- ---------- ---------- ----------1-----------
PAIH I 4 0 I O O O O I 4 

I f 17.47.1 I O,o:o I I 0.07.1 I O.Ol.l I 0.07.1 I 0,07.1 I I 17.4XI 
I I - I 

TEIIJEIINESS I 1 0 I 8 0 0 D I l 
I f 4.JZI I o.o:o I f t.07.1 I 0.07.1 I 1.07.1 I o.o;o I I 4.17.1 
I I I 

WAJIHTH I l ol O O o a I 1 
I I 4.J:o I 0,07.1 I ( 0.07.1 f o.or.1 I 0.07.I f o.o:o I I 4.ll!I 
I I I 

SWELLING I l 11 D O O O If 
I f 4.37.1 I t+.J7.I I I 0.07.1 f 0.07.I f O.OiO f 0.07.1 I I 8.7Y.I 
I I I 

PIIURITl!I I ITCIUHG I I O l I D O D O I l 
I f O.tlo I I 4.37.1 I f O. Ol!I 4 1.07.1 I I 0.07.1 f D.07.1 I f 4.ll!l 

-----------------------------------l----------l----------l----------l----------l----------l----------l----------l-----------srsn:111c I 1 I o I a I o I o I 1 I I z 
I I 4.37.1 I I 0.07.1 I c 0.07.1 IC 0.07.1 If O.OXI I I 4.57.l I I c 8.77.1 

---------------------- --------------------------------------------1 I I 
'11fOLE BOOT/GENERAL I l I O I o I o I I I l 

11.)XI I ( 0.07.1 I t o.o::o f I.OlO I 0.117.1 I I O.IY.l I I 4.JlO 
I I I I 

FATIGUE/WEAKNESS I 1 I O I O I O I I I 1 
4.37.1 I I o.o:f.l I I o.o::o I 0.07.1 I O.DY.I I I l!l.07.1 I f ().37.1 

I I I I 
lHTECTIOUS Sn«>ROHES I o I o I II O D I l I 1 

I O,OY.I I I O.OY.I I f O,OXI C I.DY.I I 0,11.I I ( 4.SlO I f ().Jr.I 
I I I I 

VIRAL INFECTION, NOS I O I O I O I O I 1 I l 
I f O.OXI I I D.07.1 I I O.OY.I I I.DY.I I II.DY.I I I 4.57.1 I I 4.37.1 

-----------------------------------1----------l----------1----------I----------I----------I----------I----------I-----------
PERSOHS ~ITH CONPLAINTS I 6 I 1 I O I O I I I 1 I I 7 I I 26.IY.1 I I 4.JY.l I I D. 07.1 I c I.DY.I I I 0.17.1 I I lo.SY.I I I I 30.'tl!I 

-

0 
0 

-0 

i 



STIAJT 0795 
TIIEATHOfT 
LOT tlUt1BEA I CJ62S 
DOSE : lO l1CG 

Table 2 (cont) 
PATIENT Cotln CLINICAL COHPLAJNTS 
R[CotmltlAHT HEPATITIS 8 VACCINE 

PATIENT CLASS: HEALTH CAIi( PEISCHH!l 

I TOTAL VACCIHl:ES I 31 PATlfHTSI • DOSf 3 I 
1------------------·-··-····---------·--·---·------·--·---·-··--·-·----------I I DAYS POST VACtlH-.?lOlt I IMfflEA 

CLIHICAL l--·---------·-·---·-----·-·-----·-------·--------·-----L-------------·-·----1 NilH 
C0!1PLIINTS I O I 1 I 2 I 3 I 4 I I I ltONPLAIHTS 

eaa••••••••••••••••••••••••••••••••l••••••••••l••••••••••••••••••••••••••••••••••••••••••••••••••e•••••••••••••el•••••••••• 
----·-·-----------·-----·-···-·-···1··-····-··1-··-······1··-··--···1---·------1-·---···--1----------1-·----··--1--··--·---· 
PERSONS MITH NO Cllt1PLAIHTS I 17 I 22 I 21 I 2J I 21 I 21 I I 16 

I I 7].97.I I I 95.77.1 I 110D.17.I I 1100.07.1 I 1100.17.) I I ,5.5iO I I I 69.67.1 
---····--·--···-···-------·-·····-·1----·---·-1--·---·-·-l--····--·-1··········1·-·····--·l····----·-1·-·--···-·1···-·····-· 
PERSOHS MITH 110 DATA I J I J I J ·1 J I l I l I I 3 

I c 11.57.1 I t 11.s1.1 I t 11.57.1 I 1 11.s;o I t 11 . 57.1 I t 12.e:1.1 I I I 11.51.1 

0 
:::> 

I 



STIJIIY 
TIIUTIIEHT 
LOT HUnBER 
DOSE 
PlTlEHT CLASS 

0795 

CJ625 
10 t1C9 

Table 3, 

PATIENT COUMT IIIIX~HUl1 TEHPEAll\fflE9 
RECOl1BlHAHT HEPATlllS 8 VlCCIH( 

HEALlH CME PERSOlffL 

I TOTAL VACCIHEU I lO PAUEHTSJ - DOSE 1 I 
1---------------------------------------------------------------------------------------I I OATS POST YlCCIHlTIOH I tu!B£R 

NAX T(HP(Rlllllf( 1---------------------------------------------------------------------------------------I MITH 
10£6 F, ORAL I I o I 1 I 2 I J I 4 I 5 I I I 11A>< n:111 

ao•••••••••••••••••••••••••••••••••l••••••••••l••••••••••••••••••••••••••••••••l•••••••~••l•••••••••••••n••.,.•••f•a•ao••••• 
I I I I I I I I 

<99 I 18 I n I u I 21 I 20 I u I I u 
I 1 1a.J:i.:1 I I e1.s;,.1 I c eo.e;o I I at+.oio I I e1.o;o I I aJ.3%t I I c 6,.o;n 
I I I I I I I I 

99 - n., I s I J I 5 I '+ I l I '+ I I • 
I I Zl.7i0 I I 1Z,5i0 I I 2O.117.t I l 16.117.1 I I 11.01.I I I U,.T.l.t I I I lf>,tY.I 

------------------------1----------1----------1----------1----------1----------1----------1-------------------~-1-----------
T[HP(RATUII( TAIIEH I 21 I ti+ I t5 I 25 I 23 I 24 I I 25 

I 1 16.1:i.:1 I I ao.oY.1 I I n.1x1 I I e:s.37.1 I 1 1,.1x1 I I eo.or.1 I I I a,s1.1 
------------------------1----------1----------l----------l'---------l----------l----------1--·------------------I------- ' --
tEHPERATURE HOT TAKEN I 7 I 6 I 5 I 5 I 7 I 6 I I 5 

I I tl.llO I I H.IY.1 I I 16.7Y.I I I 16. T/.1 I I n.J1.l I C 20,tlCI I I I H.7i0 

-

0 
0 

-N 

I 



:SlWY 
TREATHEHT 
LOT HUMBER 
DOSE s 
PATIENT CLASS• 

0795 

CJ6U 
10 '1C8 

Table J {cont) 
PATIENT COUNT NAXItt.Jtt TfNS'E.ATUIIES 

REC0191IHAHT HEPATITIS 9 VACCINE 

HEALTH CAlt[ nRsotelEl 

I TOTAL YACCINEU I 30 PATIEHT:SI - DOS! t I 
1---------------------------------------------------------------------------------------I I DAYS POST VACCINATION I NUMBER 

"AX TENl'ERAl\lRl l----------------------------------·--·-------------------------------------------------1 WITH 
IDEG f, OIIALJ I I I 1 I t I J I 4 I S I I I tlAl< TENP' 

••••••••••••••••••••••••l••••••••••l•••••••••••••••••••••l••••••••••l••••••••••I••••••••••••••••••••••••••••••••••••--••••• 
I I I I I I I I 

< 99 I 11 I lZ I 1l I 11 I 11 • n • I 1D 
• I '"·7.iO I I 66.77.1 • I 76.57.1 • C 61.17.1 I I 64.77.1 • I 66.77.l I • I ss .un 
• • I • I I I I 

'9 - "·' I 6 I 6 I -. I 7 I 6 I 6 I I e 
I t 35.3:0 I I J3.lY.I I I U.SlO I I 38.•;o I I 35.17.1 I t :5J.3Y.I I · I I ~-47.1 

------------------------l----------l----------l----------l----------l----------1----------1---------------------l-----------nNPEIIATURE TAklH I 17 I lit I 17 I 19 I 17 I 18 I I 111 
I C 56. T/.1 I t 6D.D7.I I C 56. 77.I I t 61.17.1 I I 56. 77.I I I 60.IIY.I I I t 6D.07.I 

------------------------•----------l----------l----------1----------1----------1----------•---------------------l-----------nNPERATU!E t!OT TAKEN I 13 I U I 11 I U I 13 I 12 I I lt I I <t3.3XI I C 40.07.1 I C 0,37.t I C 41,97.1 I I O.lXt I I 40.0lO I I C <U.OXI 

0 
C) -
"' 



STUDY : 0795 
TRU111f.HT i 

LOT t«IMDER I CJ625 
DOSE I 10 11CII 

Table 3 (cont) 
PATltNT COUNT NAXIIIJH lttlfltRATllll[S 

R£CClttlllNANT HEPATITIS 8 VACClHt 

PATlfNT CLASS: HEALTH CARE PERSONNEL 

I lOTAL VACCIHEH I 30 PATIEHTSI - DOSE J I 
1---------------------------------------------------------------------------------------I I DAYS POST VACCIHATIDH I HUH8ER 

NAX TEttl'[RATUIIE 1---------------------------------------------------------------------------------------I MITH 
IOH F, OAALI I O I 1 I 2 I J I 4 I s I I I ""< Uffl' 

aa••••••••••••••••••••••l••••••••••l••••••••a•l••••••••••l•••••••••••••••••••••l••••••••••l•a•n•onea■ l••••a•••~al•••••••••a 
I I I I I I I I 

< 99 I 10 I u I u I n I 12 I 10 I I 10 
I I 71.47.1 I I 1a.,:o I I 85.77.1 I I 92.910 I I as.n, I I 76.97.I I I I 66.n, 
I I I I I I I I 

99 - 99. • I 4 I J I 2 I 1 I t I 2 I I 4 
I I 2&.6i0 I I U.t•Y.I I I llt.]iO I I 7.lY.I I I 1'1.JiO I I 15.ltlO I I I u.n, 
I I I I I I I I 

ltl - 101. • I e I o I I I o I o I l I I 1 
I I •. ,x, I I D.OlO I I O.OY.I I I O.OY.I I I o.o;o I I 7.77.1 I I I 6.7i!I 

------------------------l----------l----------1----------1----------1----------I----------I---------------------I-----------
TEIIPHATURE TAIi.EH I 14 I Ito I 14 I lit I 14 I lJ I I 15 

I , 46.r,o I 1 46.7lO I « 46.7lo I 1 46.r,o I 1 46.Tl.t I c 4J.JY.I I I , u.or.1 
------------------------I----------I----------I----------I----------I----------I----------I--------------------- I-----------
TE1tPERATUIIE HOT TAKtN I 16 I 16 I 16 I 16 I 16 I 17 I I IS 

I I 53.JXI I I SJ.J)(I I I SJ.JXI I I SJ.V.J I I SJ.JiO I I 56,7XI I I I so.or., 

-

0 
0 --b 

I 



!lAT-LA.l& 
C[JNJCAL EVALOATION OF A RECOMBINANT HEPATITIS B YACaNE 

F, Deinhardt•, W, .TU,, O. Zoulek, 8.1.otbeer, Md B. Wlltlee 
Mu: von Pettenkofer•l111tltute, 1000 Muncher, %. Wetern G 111an1 

00115 

Thirty helllthy, ~ volunteers free of MY HBV 1nerJcers were v cclnated with • raeomblne.nt 
hepatitis B vaeclM Ftpoted by Marek, 8nUp Ii Dohme, Wtat Point, PA. Ten LC HBsAg wen 
administered Intra muscularly a l Ume 0, e.nd one month later. Seroconverslon rat• and geometric meaa 
cvneentratlo!IS cft« 1, i and 3 months ••• compared with an are- and sex-matched control group 
vaccinated with 20 i,ir or plunui. derived vaccine (Merek SIW'p & Dohme) (Tabla ll. 

Table 11 Compcrilon or Immune r•ponse Aftw recombincnt v1cc:ln1 and plume derived 
vaeelne. 
month 

1 
% 
3 

1.-oeonverslon 
16 

recombinant 
vaccine 

27 
TO 
H 

plasma 
nccln 

4-4 
15 
ts 

antl•HBI <,eom. niMII) 
mUJ 

recombinant 
vaccine 

I.I 
U,8 
21.4 

plasma 
vaeetne 

15.2 
5U 
u,u 

In the recombinant vaceiM a,oup, 38~ or the total antf-HBI at month 3 wu dlrect • d against the 
determinant e or HBIAC, eompe1ted to 3096 In the oontrol group. No lncreua IA uaUbody Utei-s ap.lnst 
c&ndlda lllblc'im was found In recipients of the rec:omblnant n.cclne 4 weelcs after the second Injection 
as eompared to prenccinatlon levels. No 11rlo 11lck! etrects wve obrlerved In 1111y or the vaccinated 
individuals.' · 

D 1nhQrdt F, Jilg , Zoul 6, Lor-b r G, W11sk D. C11n1c1l ev luat1on of a 
~cmin nt hiP t1tis B v cetn . In: Vy&JS &N, 01 nst•i JL, Hoofnagl 
JK, ds. v1r 1 Htp&t1th nd Li\? r Ph s • Orltndo:&~nt 1nd Straton, 
19 I.I :Mlt. 
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CLINJCAL EV AL'UA TIOM OF Jl. RECOMBINANT 
HEPA t1l1S JIil VACCINE 

W.JILQ 
M.SCHMJDT 
G.ZOt11.U 

B.Loumi. 
B. WILSXI! 

f.Dm!MAaDT 
MIU 8!11'~Jplcm-, l).f1Jt/(J Atirodi50 t 1117_, ~ 

.SaR11_,,, l.ccMibilllllt bcpwrill B TIICQllt prepared 
hom 1111igca apreued ill ,aer Wl!IJ pvaa 10 

30 blflhby ynng YOhwem. $crCICOllftnioa me IIDd uti
HB1 Inda were ciompm.d 'f1i1h dlaa!t iD II contrOl poap 
madied for c 111d tG ..-iio liad rnw4 ~ 
INp,titia I ¥1CCU1e. t .,,._ after die dalrd immull.iaolioll 
results ftrt aimillr ill die rwo poapa. Ia rite nmmbillur 
ni:cinc pup Ille immum l"lllpDIIR dc9Claped an alowly 
durins lhe corly pbac eel MtOCDn"'1ioa ma 1111d IIIC8II 

1111ti•Hl1 k¥c1I were alipcly lower ill llllla; lbia pn,bllll7 
rellect• Ille 0(1 lower doet o(rec:DlltbilUlnt na:ille (lO fill 
omparod 'lrith 20 /Ill o(dle plmma ftC!Cim). SidHft"ecu wrt 
slight Uld 111tibody titra ll!lillll c. ... •ltiatru W&:n II« 
iDcrcaed ill rccipiaw or tbc recombiDut ftCCiZlc. 

laCl"Macd:Nl 
CUUEJ-, bepetilia B YICl:ina 1n effective md ..re.1 

H-rvcr, beauac they ere prcparod from pmma o(b\llUD 
!lq,ati1is B -rinu c:vricra, aupply is rauiaal by die lllll!Allnt 
of plama availtblt and bJ dac cea efpuri{Jing rile lacpeutie 8 
awfle'f u1isen (His.Ag) co raider k fm f'Tolll bepuis 8 
ffUI 111d otber possible inl'ecdoua a,cara. Thus. co lllffl die 
~rldwidc Dad for bcpllitis 8 na:inc, _,, maA1 or 
prcpantion are required. Lady, ~on canyins lbc I>NA 
IICqUIIICle tor HBIA(! wre prepmd' 111d die 1111iaca '11!!1 
apra,cd in &be }'all ~FJlll ""'1iMLJ Y.a Ol1Js 
•anblew H&Aa pol1JICPCicla imoportidts limllalrrotbe 
22 1U11 penides round ill blUIIIII plama; Jaaii HI.Ag, 
bownu, ulillc hwmn HB&Aa ie .i ll)'Clll}'lattd. A ncciDc 
cle¥cloped hm yun Ka.A, aimubuid aullody 
p,oduaioa ill mice, lriwt IDOlakeyll. met cbimpuze"\; wl 
'1bm \'IICCWEIII d!unpu!ll"PS we cllalleDaed wit!a lalllillD 
llepa1itis B YirUS of dilfermt 111btyp&l, cbty nre cmnplccely 
prcxcald.' We DOV rcpon me immuniBlaioa or 30 bakby 
:,ow,1 YDhamecn widi lbc finr blpalilil I \rlC:Ci8e pn,cluad 
by ncoaabillat DNA itcllnolos,. 

.S,,6jcu 

lO ltalthy IIIWidiail ltlldrma 1111d ltlllr.ra11y t:1tllcn wwt lll!died 
(17 (111111&, 13 male; lillllll t 25:d Jr, l'lill[Pl :n->4). Subiaclo in 
ds2 COAtrol l'OIII' bad bmi UDllllllliaed eidl ~ 'WIICCiDc 
ill Ill ll!llicr 11udr,1 dlt7 wrt anadle!! by eat a,,c! ISII IO I.be ervdy 
s,oup (rdllt I). Man w:teillaioA. ell aubima art ll/ii1A~ ~ 
HBU\s, lllli-Hl1, • amibdi1111 llJ8iu kpmili!. I ec1t enci,:rai 
(l!llli•Hlk), and dl:lir llllliuln:naam kn!o -• 11:111111!ll (81 ilitl 
end cpcu:rc lliWIO!ransl'cr ~17 -i (tt n111. r1mp:::n~ly). 

00116 

THEt..ANCZT,WOVEMIIEl. 24:'1964 

T1'0UI 1-lita AHD IIGI DDTmlli-"TlOII O,Tlfl TVO \'ACC);IITIOI, 
GllOVfl• 

Tsill "-"' Mole 

,-;, Ap(yr) No """"' Sc, ., .. l)'l'I ................... ID M•GaJ·I 17 Jl·ld· S I> :H ·hJ·6 
Pl->t) C21-J4J 123• 12) 

~ .... 41 JS•0.2•7 2) :M•1tS·O 10 :15••&2·) 
Pl•D) 121-JZl (ll•12) 

y-.,_ 
1'1at a binen• Mpllinn I -=ciDe - pnpared by Mercie 

Sllarp I: Dltam raarcla lllbarllaria (lot tWCJ 625). 11 c.aim 
.r ,uri6ld HJlaAu, __,,,. MIio pn,ducinl ID n.:ombinaiu 
Senuwllld .. llell eellwnieium~. I ml •-cine 
-.illlld lO,coOillaAg. ...._ftCll:inc_llM~_,(b 
77J/801•21 C-f 7Jl-2 MffllSlllrp tt Dallmt). Subieca in die atlldy 
.,..., rcawd 10111 ti, I.,..,. 9ICCillC imrms11K111arly 110, 
1; • • aedia; lllbiecu ia • mma1 r,oup ~ io III or 
pl-• .tc::wt -- • die - inra-nll. (Sina die 
nco1DFD•' tlCalll - a..1111 widlforalill ealy, llldDCK ..-ilb 
p,:psia ....... • - illNsllylliwpi tobe-~ mao dlt ,._ 'IICC:ine.J llood _,_ ._ cakCll c ,. 11ay of 
dlit fin- no:iffl? -ad tbim IIIGIDCltlJ, Su~ 'lftR asked IO ltetp 
uily ,_. ff body !llllplrlhft wt MNff'ecu ror 5 _, afu:r 
ac:b iajcaiea. 

S--0 
HIIAI, lllli-Hla, end an-Hie -t Nied \Ir ndioimrn11no
-, wilJi -cially nailabk kill ("Al'SRJA D', 'ACSAJI', 
'COit.Ai', Allbal1 Llbnnaoria). Aai-Hla _,ciam in n:11 
~ CIIQllalll by die -.tliod ol°Holliapr a s1.• die lint nm 
nf- p,tpnlioo 1917-, UIII iii I diMioo o( 1:400.7 

8- S ,.,.,._ 111d C on.- .._ CDIIIIIIOII ■Dliefflit 
ilalnlWllllll.1 lllti1lndias ..- C ~ _, dn8111iDc1 ~
paiw liar pin■IMID in 26111~ 1111 dayO Mid 4 •'ftb after 
dlc lffllod IDd dliNl illjlctiam ol rsombillSllt fltt'int. Stn -.·ert 
mmiieed far IDtiladilu ,piilll die ilaerminan1 • of HB$A& IS 
pl'fflllllllydllcritlld.' 

llesuu 
bocoavaaioa nna mdlDC!Jn anu-HBa levels dutiDS 1bt 

COWllt of'immllllilation ., mown in table 11. Tht immune 
rapollllC in tbe ncombiaallt ncc:iDe pwp ,-u lcu 
pronowad dvriq die first IIIOIIW wn in tM pl■ma 
vaccim sn,up, • lbon by lower MroCDDvcnioll r11a and 
k,,r;v mcu mri-Mla lfftla. Tllae diff'eraic:a bec-amc aon• 
lipifiauu alia tbc b.loslu dosu1 monlh 6 v.-hai 29 our orlO 
111bjccu (97') were anti-HI, poahm (CDnuol, 41 0111 of .a I) 
"1i1b a g--,;c: 111c.1111 wi-HII Ind of21JS IC/I (mn1rol, 

. 4299 IU.11). All uti-Hlf·,otiriwe illdi¥Uhial1 in tht 
rK'IIIIDbilumt ftcciae peup bed uti-HB1 nl11t1 above 10 
IU/1; 2 (6• ) ftH low rapoeden (lllli-Hla below 100 
run>, , (1~) 'l\'ffC ilnennodme. raponders (lnli•HBs 
101-1000 IU/1), wl 22 (73·3Q,J ~ iaonnal 10 bigti 
respooden (arui-Hla C!fcmer lhan 1000 run~ Similar valua 

Jil ~, Scooi~t ~. Io~1Gt ,. LOri>QQ~ ~. ~11SkG I, DQifth nit f. Clinic l 0 ~v luQtion @fa f"Qt~in~ni ~Q~&t1t1! ~ vecc1n. Lmncot l~M. 2:117~-s. 
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TAIIU D-IMMUNII IIIISl'ONSIS Al'TSI VACCINATIOtl 

S..-""'8ia ,~, A,u~HI, ffUII)• ..... 
~II! ~ 

,.__ 
--- ....... llem,,ikiaom pfflllld 

Mo.h ••JO) 1•• ◄ 11 --- -I • (Z1J ll(ff,I 0 IS 
z 21 tlQI ,.,., !l " J ~,.,, .,, "51 2' led 

◄ aam, Jt (15,1 u ZIil 
! lillJ,/ JI~ " :n, 
• "'' Jttll,SJ ti) ., 
7 1'"11 4 l(IIOJ 21M 4M 

0 Aeu-Hiailpa•dlce-tnr-•~aly. 
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were obtained in the Cllmrol group. Althoup tile immune 
raponsa &0thctwo 11aa:ina wcruimilaraftcrrhcfuDco~ 
of ilnlnlmisation, NpoDIIII of male ad ftnwc aubjea11 
diff'crcd. In bodl grollpG all dlefflHZICll terOCODYertedand rhe 
1mmcuic mcon anri•HB• ICYcls did DOI dift"cr lignificmrly 
(3212 run " 4640 JUII). HO'll'cwr, in mela rcaiWl(l 
rccombirumt ncanc the ~awnion me t2' " 
J009o, and tile~ man lftti.HB• vu 911 "3194 
run (tlblt w). 

Preliminary tcsta indialrc rJaar rccombimmt ncma, like 
the plum&-dcrind m:ciDc, iDdllCC!l amibodiEI! qliut both 
rhc 11 111d rhc i campouenca of His aa1cen. Alier month 3, 
about 38~ of die aaal IIDli-HJIB W&! direaed agaiml 
dctermiAaal& 

No impanur lidHll'lft8 ecre obGlned lftcr 
immwiiaatilla with IIMr recambillalt 'ftl:CiM. Minor loclJ 
qmpr0111$ nac:h 111ar8111imr ,-. irdlina, bunailli,and 1li1bt 
8WIJliq It tbc iDjeclioo lilt WR reponfid UI~ 24 ofrhc 90 
iDjmiom. On m, OCClllicm did body 1cmpcraciarc rile lbon 
J7•9•C. 

Of' 26 ll!b;lm 101111.t, all bad aOtibodiell mast C .i-ru 
011 dtif O (tirrcs l'rom l:80 10 1;.320) and 1im:& did DOI iDacuc 
aftff ilnmimisetion. 

Dm11!!21em 

Thrtt doCC1I or 10 l'B m:ombimmt bcpawill I nccioc IBVC 
OOf'OCOflftr'llioD rm ud c-•flffic: 11111CD mri-HBI levda 
cimilor to thollf iadumd by rhrte ~ or 20 118 ~lam. 
derived YllCCine. The raulm ~ ales>cocnparllble 1ridl ahoee 
obw- ia lllrge UU!ls or cmmn1ioml vamDiil. 11.11 

The immuft2 rapome 10 the recombiMD• veccinc, 
bow,,et, w,as a llroDI durin 1b2 esrly pbae (1 --6 11111ntb.s) 
iD all aubjecu, end ill mnl& IMtlD anti-Hie YOJue were lolll-er 
iD tbe ncombinmt 51oup CYCD MIii' thir cvmpknr C1Nl1<l of 
illiuiiwswiticm. ~ r \llu llte OD81p(lrable vidi fa.ndins• in 
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aubiffls immuniaed ,irith a llllllller doK (511a)or convcn1ional 
nmne Oil(! W, Zacbo\'ll R, Schmidt M, Deulhardt F, 
1&11publillbcd), 1111d 1111)' rdJ&ct Ille llllC of amailcr IICIOIUIU or 
omigaa. ADtipD caatcm or boch tlCIOJDbinant ftc.cinc and 
plama«ri'ftd \'8CCinc iadacrmincd • HBIAg protein. Tbc 
YUCiaes art produad ad treated diff'ttmtly, bowrvcr;1•11 

rhcrd'ort limilar pl"OlciD QICIICDI cloa DOI DCc:a&arily mean 
eimilar ilnm11D01miary. The yast and plasma derived 
HBs.Aa dilrcred ia ,activity in radioimmunoawy tats; the 
reactivity oftbt HBIAB produced ill ,-1 '"' only 20-SO'Vo 
oftbc raccivirr olplasma-dcrilled HBL4.&.' Tbua, ,·e:1h1• 
ror•Weipc tJla UIUftWIOpllic:ity or chc recombinant \'ICcinc 
seans ro be less than dial of rhe plame-ocrived vaccine. 
Aoodicr ap1aaatioa fot rhc Iowa immu.ac response may be 
dw 10 ,as of ncoabmm nccine - sifffl per lin&le dose 
cvmpand with 20 ,.. or plama-cleriftd YICCUIC. A highc: 
dDlt (20or4014) of'che nacombiDanr Yll:cinc wowd probably 
give &be IIIIDe ,awn Ill rhc plaunt-derind YecciDe. 

Dapiic me lliptJy ~ immwlity achincd with the 
recomhinem ftCCine, pracecuon will probably bt IS Sood as 
widl rhc Clllevaltioaal na:ine, in that all 29 111bilcts with 
cklealblt ami-HB1 bid Yllua lboft lbc pracemoa level of 
JO IU/1.11 ID 73"9, 1A1i-HB1 lcnlurtcr the third ncciJlation 
were mare than 1000 run; rhia bas been shown to persnttt 
pcniltcnct ora1i-HJ11 aboft the procectiff limit for 11 lrast 
3 yan. 1• ID edd.itioat all allbjccu wbo 9ffllCOnnrtcd hid 
Ulti'bodie qlialt tbc almSD01l determinant • or HIL¼, 
illdicatislg aoa-proccaioo qainlt iatecdons widl ocher 
111lx:,p111 ol Hla.Aa, Sidt-clrects alter tbe NCOmbinant 
\IICCille Witt 11e&ligiblc UICI did DOt difl'tr from tbosc 
obscncd lficr Jllama-dcriwd YICQJIC. The abscnct of a rise 
in llltibodie 11wm C aA,im,u indicatll WI no crou
'CICUIII ,a,t uurcns wen pracnt ill 111c Yac.cice. 

Y1111ae!1MnU. S.U-r.rapm NCMial111ilw1n. 
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Edward M. Scolnick, Arlene A. Mclean. 
David J. West. Jules L. Dienstag, 

Eloise Watkins. Friedrich Deinhardt and Wolfgang Jilg 

Antibody 1md! Clinic11I Responses Among Healthy 
Adults to 11 Hepatitis B Vaccine Made by 
Recombinant DNA 

Currently, all commercial hepatitis B vaccines ere comprised of HBsAa purified 
Crom the plasmz or human carriers of the virus. However, the use of recombinant 
DNA technolozy to effec:t synthesis ohurfac:e antiaen by a culture ofmic:roorpa
isms is an attractive alternative to infected human pluma u a soun:c of HBsA1 
for vaccine. Good expression of the aene for HBsAg has been effected in yeast 
(IJ. 

Recently, antiaen purified from fermentation cultures of a recombinant strain 
of the yeast, Saccharomyc,s ctrtvi'siae containing the aenc for the adw subtype 
of HBsA1 was formula1ed into a vaccine throuah absorption on alum adjuvant. 
Two methods were utilized for the purification of the HBsAg. Immune affinity 
chromatOIJ'&l)hy uses specific: antiaen-antibody bindin1 to effect purification. while 
the second method, hydrophobic: interaction chromatography followed by gel 
exclusion chromatography, depends upon the selection of water-immiscible mol
ecules followed by sep&r'fltion on the basis of molecular size. 

The physical and chemical chancteristics of vaccine made from HBsAa pro
duced in yust are very similar to those of vaccine prepared with HBsAg purified 
from human plum2. Funhennore, the yeut recombinant hepatitis B vaccine has 
been shown to be both immunoSenic and protective in animals (2). 

We report here the clinical and antibody rcsponKs obtained in the ftrst three 
human clinia.l studies of the yeast recombinant v8'c:ine involvin a 10t&I of 101 
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vac:c:inees. Partic:ipMts were healthy, nonpregnant, adult volunteers. At entry, 
subjects were nep.tive for all hepatitis B serologjc: markers, had a normal ALT 
level, and had not received any other hepatitis B vac:cine. 

Partic:ipanu in the studies received II I .0-ml intramusc:ulu il\iection or the 
yeast recombinant hepatitis vaccine c:onwning JO 11,8 of HBsA& at O, I and 6 
months. The vaccine used wu from one or two lots •. <Lot 93-4 prepued by the 
immune affinity c.hromato~hy method and Lot 972 prepared by the hydrophobic 
interzction c:hromatop-aphy method.) Vac:c:inee11 were asked to record their tem• 
perature duly for S days after each iiuection of vaccine ru,d to report any loc:a! or 
systemic reactions that occurTed duri111 that period. 

Postvriccination blood wnples were taketi for the determination or hepatitis 
B serol()lic: marlten and ALT. 1n additiot\, radioimmunousay for the detection 
or antibody to anliaens in an·extraet of ya.st ladtin1 the acne for HBsA1 was 
applied to pre- and postvaccination samples. 

The vaccine was well tolerated. There have been no serious adverse effects 
ann'butt.ble to vaccine and no evidence of hepatitis B infection amon, the vac:cinees 
(i.e., no elevation or ALT and no antiaenemia,. Loc:al reactions consistina prin
cipally or mild soreness ar the i,uection site, genenlly lastina 1-2 days, have been 
reported r0Uowin1 ~ of i,uections with vaccine purified by the immune 
affinity chromatopaphy method (Lot 93') and I 69'-259' of injec:tions with vaccine 
purified by the hydrophobic interaction chromatography method. Systemic: com• 
plaints including fatiBUe, headache, elevat.ed temperature (IOt• F-IOr F, oral), 
pstrointestinal disturbance, symptoms of upper respiratory infection Md nose• 
bleed have been reponed followin149'-339' of injections (Table 23.1). There have 
been no significant increases in antibody to anti1ens in yeast extract associated 
with vaccination. 

Table 23.J 
Clinical Rnponscs amon1 Healthy Adults to 10 1&1 Doses of 
Recombillllllt Hepuius B Vaccine Administend at 0, I and 6 
Months 

Pn,ponion (~) of Vaccinecs with Clinical Complaints 
Widlill s Days or Vacciftalioll 

Study di Vaccine Lot I> Site Dose I( .. ) Dose l (~) Dose 3 (~) 

779 934 Local 12/U (IO) 11/15(731 11/15 (73) 
Systtftlic 5115 (33) 3115 (20) 1/1$ (7) 

972 LOCZII 6'24(25) 3/19 (16) 
Systemic: 1124 (4) 3119 (16) 

93' Local 19l21(61) 11/28 (39) 
Systemic 5128111) ~.1(14) 

795 9:M Local 5/25(20) 6/19 (3%) 
Sys1clllic $/25(20) 1/19 (5} 

0011q 



HSV Vaccin Ml)d by Recombin nt ONA 

Tablcz:u 
Scroconvenioo Frequencies for Anli-HBa among Healthy Adulu 
Receivinf! 1011'3 Doses otllccombinant Hepalilis 8 Vaccine at O, I 
and 6 Monlhs · 

Study 

m 

792 

795 

934 

m 

93-4 

934 

I Mo. 

6115 
(.0) 

7/24 
(29) 

11/21 
(]9) 

Ill)() 

(?7) 

2Mo. 3 Mo. 

1411.5 IS/I$ 
(93) (100) 

13119 12/14 
(61) (16) 

21123 lJ/13 
(91) (100) 

21/30 19/22 
(70) (16) 

317 

6Mo. 7Mo. 

1$/1$ U/14 
{100) (100) 

Antibody responses to JO ~ doses of the yeast recombinant vaccine have 
been comparable to those observed in previous studies with 20 J.L8 doses ofv~ine 
prepared from pmsma-derived HBsA1. At I month, 27~ or the vaccinecs 
were positive ror anti-HBs. By 2 months, 68~939' or the vaccinces had anti• 
HBs, ud at 3 months 16%-1009' were anuoody positive (Table 23.2). The third 
dose or vnc:cine t 6 months bu been given to 1$ penons in one of the studies, 
resulting ia a more than 25-Cold iacreue in aeomctric: mun liter. 

REFERENCES 

I. V lllcllZIICla p, Medwl A, Ruuer WJ. et al. Syftlbesill and assembly or hepatitis B vinls 
swfacc 11,11tipn pettKlea ill yeast. NaauR 1912; 291:347-lSO. 

1. McAleer WJ, lu)'Mlt EB, Maipner RZ, et al. Hlllllllft hcpcllitis B vaccine rrorn 
rec:ombinanl }'GMl. Mann 1914; 307: l'78-1.,. 
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TEST FOR NONINFECTIVITY 
· STUDY 839 

00121 

In clinical trials of the hepatitis B vaccine derived from infected human 
plasma, one study was specifically designated as a safety study to ascertain 
that hepattth B was not transmitted via the purified vaccine. The yeast 
recombinant hepatitis B vaccine is not made from plasma, and intact hepatitis 
B virus should not be present at any stage of its formulation. H~ver. in 
early discussions with the OoBRR, it was suggested that one study be conducted 
as a true human •safetya test. 

In Study 839, a single 10 mcg dose of vaccine was administered to f1ve healthy 
adult volunteers. The subjects were followed serologically for six months. 
During that time period, none of the participants developed any marker of 
hepatitis 8 infection (HBsAg, anti-HBc, or elevated ALT). One subject 
developed a low titer (6.0 mlU/ml} of antt-HBs four months after receiving the 
single 10 mcg injection of vaccine. There were no reports of serious or 
alarming adverse experiences. 

31421/1 
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PROGRAM: 

PURPOSE: 

VACCINE: 

PRINCIPAL 
INVESTIGATOR: 

SECONDARY 
INVESTIGATOR: 

STUDY LOCATION: 

DATE INITIATED: 

DATE COMPLETED: 

STUDY POPULATION: 

PROCEDURE: 

31921/1 

1 /14/86 

no122 

Alum-Adsorbed Yeast Recombinant Hepatitis 8 Vaccine, 
Study 839. 

To assess the lack of infect1v1ty of the vaccine among 
healthy adults who are negative for hepatitis 8 
serologic markers. 

Yeast Recombinant Hepatitis B Vaccine 
Lot #972/C-K444 (10 mcg HBsAg/ml) 

Robert Bishop, M.D. 
Health Services 
WP 38-4 
~erck Sharp and Dohme 
West Point, PA 19486 

E. P. Avancena, M.D. 
Health Services 
WP 38-4 
erck Sharp and Dohnse 

west Point, PA 19486 

Merck Sharp and Dohme 
West Point, PA 19486 

July 31, 1984 

In progress 

The study population consists of 5 healthy adults of 
either sex (excluding pregnant women), who are 
negative for HBsAg, ant1-H8c and anti-HBs, have a 
nonnal ALT level, have not previously received any 
hepatitis B vaccine and have no known risk factors for 
hepat 1 tis B. 

Participants receive a single 1.0 ml (10 mcg HBsAg) 
intra.muscular injection of vaccine. Vaccine 
recipients are asked to record their temperature daily 
for 5 days after vaccination and also to record any 
local or systemic complaints that they m&y have during 
this period. Unexpected or serious adverse react1 ons 
~ill be reported immediately to the study physician. 



PROCEDURE: (CONT.) 

RESULTS: 

31921/2 
1 /14/86 
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Study 839 

A blood spectmen (10-15 ml) is obtained from each 
participant 1-2 weeks before vaccination. 
Post -vaccination blood samples are taken at 2, 4, and 
6 Mnths. A 11 samples are assayed for HBsAg, 
anti-HBC , anti-HBs, and ALT at t:1SDRL. Samples may 
also be assayed for yeast antibody. 

HEALTHY ADULTS: 

10 mcg Lot #972/C-K444 at till! zero. 

1. Number Vaccinated: S 

2. Seroloq1c Results: 

One subject developed a low titer (6.0 mIU/ml) of 
anti-HBs 4 months after receiving the vaccine . 
Refer to Table 1 for ant1-HBs responses for other 
time intervals. 

3. Clinical Complaints: 

Clin1ca 1 follow-up data are available for a \l 5 
participants. The overall frequencies of 
complaints are presented below. 

Type 

Inject ion Site 

Syste111c 

Frequency in % 

20 (1/5) 

40 (215} 

Refer to Table 2 for listings of specific clinical 
complaints. ~aximum temperature data are provided 
1n Table 3. 

There were no serious or alarming adverse 
reactions attributable to vaccination. 



Table l 

ANTillODY AfSPIIN!lfS FOLLOWING VACCINATION WITH AECONIIIMANT HEPATITIS B VACCIIII: 

STUDT l 0839 
POPULATIOff HfALlHT ADULTS 
DOU : 11 tlCII 
LOT : CK4"4 
eu:&11tU1 1 Dav o 
lNlTIAL. SE.Rot.0811 NthTJVE 

I Y. 111TH AHTl-tl8S I Gt1T INIU/HLI I 

Tin! 
lttDNTHSt 

l---------------------------------------1-----------------------------------------------------I I I I IIUPONDERS I 
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I I I I I I 
I 2 111JMJMS I OX C 0/51 I OX I0/51 I o, J I I 
I I I I I I 
I 4 ttmnHS I 251! ll/41 I Or. CO/ttl I 1.2 I 6.0 I 
I I I I I I 
I 6 tlONtllS I tSY. ll/41 I 01. 10/41 I 0.9 I 6.t I 
I I I I I I 
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STUDT 
TREAfflf.NT 
LOT tllllfflH 
DOSE 
PATHNT CUSS 

1819 

c .. ,." 
10 11C& 
NULTHT ADULT$ 

Table 2 
PATIENT C1JUNT CLINICAL COHPLAtHTS 

IECGt9IttANT HEPATITIS I YACCINl 

I TOTAL YACCDl£ES I 5 PATIEMTSI - DOSE l I 
1----------------------------------------------------------------------------I I DAYS POST VACCINATION • NUtl!lEII 

CLINICAL 1---------------------------------------------------------------------------• ~ITM C011PlAJHTS I D I l I 2 I J I 4 I 5 I ICOffl'LAINJS 

.............................................. , .......... l•n••·-••l••····· .. ·····················••l•n••· .. ···•lffl■••···· 
• I I I • • • I 

REACTIOH, LOCAL IIHJECT. SITU I l I O I O I D I 9 I 9 I I 1 
I I H.OlO I I D.OY.I I f 0.07.1 I I D.OY.I I I , •• ,o I I 9.0Y.I I I I H.e;o 

-----------------------------------1----------l----------l----------l----------•----------I----------I----------I-----------
SORENt:SS I I I O I 0 I o I t I o I I l 

I t to.DY.I I t I.DY.I I I 0.0",0 I I O.OY.I • I 0.0)0 • I O.OY.I .I I I l!e.llo 

-----------------------------------1---------•----------1----------1----------1----------1----------•-------· ~-----------
STSTEHIC • t I 0 I 0 I I I O • 0 I • · t 

I t 40.0Y.I I t I.OY.I I I o.o;o I I D.DY.I I I O.DY.I I I I.DY.I I I t 40.IY.I 

------------------------------------------------------------· < ·--------------

~OLE 80DT/GENERAL I I! 0 0 • 0 • 2 
• I 40.0lO ( O.DY.I f o.o:o I 1.0)(1 I O.OiO ( I.DY.I I <ti.I.Cl 
I 

SW!ATING I l 0 0 0 0 • l 
I c 20.0:0 I O.OY.I I O.OY.I I 1.0:CI I 0.0::CI I 0.0lO I !$.DY.I 
I 

fATJGUE/ME#:HESS I l D • D • e 1 
20.0Y.I I I.DY.I I O.OiO I I.DY.I I I.DY.I I t.OY.l I 10.IY.I 

1NTEGUl1EHTART SJSTEH • 1 0 0 0 0 II 1 
H.OlCI I 0.0)(1 C 0.0)() I 1.0%1 C O.OY.I f e.11x1 I 10.IY.t 

UllTICARUltlIVES I 1 • 0 • II II 1 
I r to,07.J C I.DlO I 0.07.1 ' I.DY.I f ,.o:c, ' o.o:o I H.IY.I 
I 

IPRUllJTIS/JTCHIN!! I 1 0 • • • I 1 
I C 20.0Y.I ' 0.07.1 ·C 1.0;(1 ' 0.0%) I o.o:o I I.D:O C H.t:ct 
I 

NERVOUS STSTEH I l 0 • • 0 0 1 
I I to.DY.I I O.D7.1 I O.Oi'.I f 0.1%1 I o.o:o I •. ,:c, I 20.0XI 
I 

V!aTJ50/IIIZZIHESS I l • • • • • l 
I C to.DY.I I I.DY.I I C o.o:o ' 0.0%1 I O,OY.I I C 1.IY.I I l!O.IY.I 

-----------------------------------1----------1----------1----------•----------1----------•----------1----------1-----------
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SU"MARY -. HEALTH CARE PERSONNEL AND OTHER HEALTHY ADULTS 

Persons employed in a variety of health care occupations are known to be at 
above-average risk. for hepatitis 8 infection and therefore constitute a 
sizeable candidate population for vaccination with hepatitis 8 vaccine. 
Initially seronegative health care personnel and -other healthy adults were 
selected as a major group in which to evaluate the immunogenicity and 
reactogenicity of the yeast recombinant hepatitis B vaccine. To date, 2414 
individuals in 36 studies have received at least one 1nject1on of vaccine, and 
1442 of these have completed a 3 dose regimen of vaccination. Anti-HBs titers 
following the third injection have been measured in 1048 vaccinees, while 
clinical reports are available for 990 of these individuals. Titers currently 
available in units of mlU/ml for 829 subjects show that the vaccine is highly 
immunogenic, with protective levels of anti-HBs (mlU/ml ~10) developed by 
96%. The vaccine has been well tolerated with approximately one-fourth of the 
vaccinees reporting minor transient complaints such as injection site 
soreness, fatigue, and headache. 

IMMUNOGENICITY 

Table 1 sunmarizes the antibody responses of 1123 health care personnel and 
other healthy adults (excludes data from study #880 which compares consistency 
lots), who received injections containing 2.5, 5, 10, or 20 mcg doses of yeast 
recombinant hepatitis B vaccine at 0, 1, and 6 months, and for whom 
post-vaccination test data are currently available 1n units of mtU/ml. 
Anti-HBs responses following the third injection of vaccine are shown for 736 
subjects, while responses after only one or two injections of vaccine are 
included for an additional 387 subjects. At 3 months (2 months following the 
second injection of vaccine), 80-89% of the vaccine recipients had anti-HBs 
based on a cutoff of S/N >2.1. By 7/8 months (1-2 months after the third 
injection of vaccine), the proportion of vaccinees with antibody rose to 
97-lOOS. Slightly lower seroconversion rates were observed using a cutoff of 
mlU/ml ~10 : With this cutoff, 57-75% of the vaccine recipients had anti-HBs 
by 3 months, while 89-97% were antibody positive by 7-8 months. 

The effect of log dose level on seroconversion for anti-HBs was analyzed 
statistically. The analysis was done using only data from four studies that 
each involved more than one dose level, although seroconvers1on rates 1n these 
studies (Tables 2, 3) were very similar to those observed across all studies 
(Table 1). Over the four studies, seroconversion rate was found to increase 
significantly with log dose level at 1, 3, and 6 months based on a cutoff of 
S/N ~2.1 (p <0.001 to 0.002). There was no significant trend at 7/8 months, 
with 95% or more of the vaccinees positive for antibody regardless of dose 
level. (See Appendix l for a description of statistical methods used.) 
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Using data from three of the four studies (titers not available in units of 
mIU/ml for study 1794) seroconversion rates based on a cutoff of mlU/ml ~10 
showed a significant upward trend with increasing log dose level at 3 and 6 
months (p <0.001). Again, at 7/8 months there was no significant trend, with 
89% or more of the vaccinees having titers of mIU/ml ~10 at all dose levels. 

A regression of log anti-HBs titers on log dose level, sex, and age, for all 
vaccinees with mIU/ml data (study #859 excluded because of missing sex and age 
data). showed a 11 three factors to be statistically significant at each time 
point with the exception of log dose level at 1 month (p = 0.001 for sex at 1 
month and p <0.001 for all else). Larger doses produced higher titers. 

Overal 1 geometric mean titers (GfHs) of anti-HBs by dose level are shown in 
Table 1. At 7/8 months, the GMTs for responders with a titer of S/N >2.1 were 
255.8 mIU/m1 (2.5 mcg dose), 245.1 mlU/ml (5 mcg dose), 1264.3 mIU/mf (10 mcg 
dose). and 539.0 mIU/ml (20 mcg dose). Among responders with a titer of 
mIU/ml ~10, the GMTs at 7/8 months were 295.3 mIU/ml (2.5 mcg dose), 
348. 7 mIU/ml (5 mcg dose). 1321.9 mlU/ml (10 mcg dose) and 1021.5 mIU/ml 
(20 mcg dose). 

Sex: 

Table 4 shows antibody responses of health care personnel and other healthy 
adults by sex (does not include data from the consistency lots study, 1880) 
who received 2.5, 5, or 10 mcg doses of yeast recombinant hepatitis B vaccine, 
and for whom test data are currently available in units of mIU/ml. Responses 
for the 20 mcg dose are not shown as recipients of this dose were exclusively 
male. Seroconversion rates tended to be somewhat lower among males as 
compared to females at early post-vaccination times. By 7/8 months, 97-100% 
of the vaccinees had anti-HBs (SIN ~2.1) regardless of sex, while 87-100% had 
titers of mlU/ml ~10. 

As noted in the earlier discussion on dose level, multiple regression analys;s 
showed that log anti-HBs titer was also significantly related to sex at all 
time points (p = 0.001 for selt at l month and p <0.001 at other times). 
Females tended to have higher titers than males when adjusted for age and dose 
level. 

Age: 

Table 5 shows antibody responses of health care personnel and other healthy 
adults ~40 years of age and <40 years of age, who received 10 mcg doses of the 
yeast recombinant hepatitis B vaccine, and for whom test data are available 
in units of mIU/ml (excludes data from study #880 which compares consistency 
lots). The sunmary of ant1body response by age is limited to the 10 mcg dose 
of vaccine since few adults ~40 years have yet received other dosages. In 
general, older individuals responded less rapidly and developed lower anti-HBs 
titers than younger subjects. However, by 7/8 months, 91% of even the older 
vacc1nees had titers of mlU/ml ~10. 
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first and second injection of vaccine as scheduled, while the third 
injection l:las not administered until 11 months after the first 
injection. The individual does have a history of allergies. 

2. A 26-year old female became aware that she was pregnant after receiving 
one injection of vaccine. The vaccine was administered approximately one 
month after conception. She experienced a spontaneous abortion at 18 
weeks after fetal death in utero. No microscopic examination was 
completed on the fetus. The subject previously delivered two healthy 
infants without complication of pregnancy. She had no known allergies. 

3. A 37 year-old female noted facial wamth and flushing 14 hours after 
receiving her first injection of vaccine. Within the next 3 hours she 
developed facial urticaria. She was treated with cold packs. The 
symptoms subsided and she recovered in 12 hours. The subject was treated 
with Benedryl prior to the second and third injection , and had no 
post-vaccination reactions. 

4. A 23 year-old female developed hives within 24 hours of receiving the 
first injection of vaccine. The hives were described as one large 3-4 
inch lesion, pruritic, with several satellite lesions on the back, and 
several small lesions on the legs. All symptoms resolved by day 4 post 
vaccination. Within 24 hours of receiving the second injection of 
vaccine, the subject developed small hives on the back, arms. and left 
hand. All symptoms resolved by day 4 post vaccination. The individual 
received her third injection of vaccine with no evidence of hives. In 
the past, the subject developed hives during administration of contrast 
dye (for CAT scan). There is no other allergic history. 

5. A 40 year-old female developed a few ecchymotic flat lesions on the 
lateral aspect of her breasts, bilaterally, 4 days after the first 
injection of vacdne. Over the following 2 days the lesions increased. 
Vomiting occurred on the third day. All symptoms disappeared over the 
next 36 hours, and the subject has remained well. There was no fever, 
and wee, Hgb, platelets, and coagulation profile were normal. The 
patient has no history of allergies to exogenous substances. No further 
vaccine was administered to this patient. 

P4ild transient injection site reactions and systemic complaints were reported 
following injection of vaccine at frequencies of 17% and 15%, respectively 
( Table 8). The frequency of complaints after the first injection was higher 
than after the second or third injections. Table 9 lists specific injection 
site reactions that occurred with a frequency of ~0.1%, while Tables 10 and 11 
show specific systemic complaints that occurred at frequencies of ~0.1%. The 
most frequent injection site reactions were soreness (8%), pain {5%), 
tenderness (3%) and pruritis (1%). Systemic complaints that occurred at a 
frequency of ~1% include fatigue/weakness (4%), headache (4%), nausea. (2%), 
pharyngitis (1%), 111alaise (1%), diarrhea (1%) and upper respiratory infection 
(not otherwise specified) (1%) (Table 11). A temperature of ~10o•F (oral) was 
reported following 3% of all injections (Table 12). 
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A statistical analysis of seroconversion rates as a function of age was done 
for recipients of 10 mcg doses of vaccine using only data from studies that 
involved subjects <40 years of age and ~40 years of age. These data are 
summarized in Table 6. Based on a cutoff of S/N >2.l, the seroconversion rate 
over studies was significantly higher 1n the <40- year · age group than in the 
~40 year age group at 1 (p <0.001) , 3 (pc 0.021), and 6 months {P = 0.032) . 
Similar differences were seen when the seroconvers1on rates were based on a 
cutoff of mIU/ml ~10, w1th significance achieved at 1 (p = 0.021). 3 (p == 
0.022), and 6 months (p == 0.047). 

The multiple regression analysis mentioned previously showed that log anti-HBs 
titer was also significantly related to age at each time point (p <0 .001). 
The level of response was shown to decrease with age. 

Persistence of Antibody: 

In most of the c 1 inica l studies now in progress, antibody titers wi 11 be 
monitored for a period of 2 years following the initial injection of vaccine. 
At present, limited data are available through 12 months of follow-up. 
Table 1 sumnarizes available data at this time point for 415 health care 
personnel and other healthy adults whose titers have been measured in units of 
mIU/ml. The GKTs of responders with titers of mIU/ml >10 at 7/8 months 
declined 2 to 4-fold by 12 months. Similar declines in antibody titer over 
this time interval were characteristic of the subset of vacc1nees consisting 
of all those with serologic data at both 7/8 and 12 months. Table 1 shows the 
distribution of titers at 7/8 months and 12 months, respectively, for health 
care personnel and other healthy adults who received 10 rncg doses of vaccine. 
Minimal evidence of antibody (SIN ~2.1) was present 1n 98% of the vacc1nees at 
7/8 months and 95% at 12 months, while fully protective levels (mlU/ml .?.10) 
were present in 97% and 90% at 7/8 and 12 naonths, respectively. Higher titers 
(mlU/ml ~100) were characteristic of 89% of the vaccinees at 7/8 months and of 
65% at 12 months, while 58% and 25% of the vaccine recipients were fn the 
highest titer category (mIU/ml ~1000) at 7/8 and 12 months, respectively. 

SAFETY 

In general, the yeast recombinant hepatitis 8 vaccine has been well 
tolerated. There have been no reports of serious or alarming reactions 
attributable to vaccination. Tables 8-12 surmiarize clinical co11plaints and 
elevated temperatures reported by health care personnel and other healthy 
adults following injectton with the yeast recombinant hepatitis 8 vaccine 
(exclude data from study #880 which compares consistency lots). 

Five subjects have had reactions that possibly were related to vaccination. 
These reactions are summarized below: 

1. A forty-one year old female developed headache , swollen face and rash 
within several hours after receiving the third injection of vaccine. The 
headache and swollen face resolved in one day, while the rash faded over 
4 days. No clinical complaints were reported by this individual 
following the first and second injections of vaccine. She received her 
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COMPARISON OF CONSISTENCY LOTS 

Five lots of the yeast recombinant hepatitis B vaccine were manufactured in a 
production setting to demonstrate consistency. Study 880 was conducted to 
evaluate the safety and immunogenicity of these cons.istency lots 1n 
seronegative health care p_ersonnel. Subjects in this study receive 10 mcg 
doses of vaccine from one of the consistency lots ·at 0, 1, and 6 months. Data 
from this study were excluded from the preceding across studies summary for 
health care personnel and other healthy adults. 

A total of 233 persons have received one or more doses of vaccine in Study 
880. Postvaccination clinical data are currently available for all subjects, 
while serologic data have been obtained for 227 of the vaccinees. These 
include data on clinical complaints for 99 subjects and ant1-H8s response data 
for 139 subjects who have received all three injections of vaccine. 

Table 13 shows the age and sex characteristics by lot of the subjects 
vaccinated in Study 880. Recipients of each lot were fairly similar except 
for a preponderance of males among recipients of lot C-L220. 

Table 14 summarizes the antibody responses of persons who received vaccine 
from the 5 consistency lots. At 3 months (2 months following the second 
injection of vaccine), 84% (range 66-97%) of the vaccine recipients had at 
least minimal levels of anti-HBs (S/N ~2.1), while 72% (range 59-83%) had 
protective levels of antibody (mlU/~l ~10). By 7/8 months (1-2 months after 
the third injection of vaccine), 98% (range 92-100%) of the vaccinees had 
antibody titers of S/N ~2.1, and 96% (range 91-100%) had titers of mIU/ml 
~10. Geometric mean titers of antibody by 7/8 months were 627.6 mIU/ml (range 
332.6-1187.6 mIU/ml) for all vaccinees, 742.9 mIU/m1 (range 476.4-1187.6 
mIU/ml) for responders with a titer of S/N ~2.1, and 830.B mIU/ml (range 
593.6-1187.6 mIU/ml) for responders w1th a titer of mIU/ml ~10. 

Cl 1nical complaints occurring during a five-day period following injections 
with vaccine from the consistency lots are sunrnarized in Table 15. There were 
no serious adverse experiences attributed to vaccination. All reactions were 
mild and transient. Local (injection site) reactions were reported following 
5-12% of injections with the various consistency lots. The frequency of 
systemic complaints following injection from these lots ranged from 3-9%. Ten 
to 15% of the injections from each lot of vaccine involved some complaint. A 
temperature of ~lOO•F (oral) was reported following 0-3% of injections. 

This study and a second of similar design continue in progress. 

A statistical analysis is now being done to evaluate differences between the 5 
consistency lots of vaccine with respect to seroconversion rates and geometric 
mean titers of ant'i-HBs as well as the reported frequencies of clinical 
reactions. The results of the analysis w111 be submitted to the OoBRR as a 
supplement to this report by the end of March, 1986. 
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SUMMARY OF ADULT STUDIES 

The yeast recombinant hepatitis B vaccine has been well tolerated by healthy 
adult recipients. A vaccination regimen consisting of three 10 mcg doses is 
sufficient to induce fully protective titers of antibody in 97% of the 
vaccinees. 
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Table 2 

Seroconversion Rates for Anti-HBs (Based on a Cutoff of S/N ~2.1) 
Among Health Care Personnel and Other Healthy Adults Receiving 

Yeast Recombinant Hepatitis B Vaccine at 0, 1, and 6 ~onths 
(Studies Involving ore Than One Dose Level) 

I ,Progortion} ~ith Anti-HBs 
onths} 2.5 incg 5 mcg 10 mcg 20 IIICg 

l 27 ( 16/60) 28 (54/196) 36 (74/205) 29 (10/35) 

3 86 (48/56) 80 (151/190) 87 ( 161/191 ) 89 (31/35) 

6 86 (49/57) 84 (154/184) 93 (177/190) 91 (31/34) 

7/8* 100 (58/58) 95 (133/140) 98 (148/151) 100 (35/35) 

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

Studies: 794, 798, 813, 883 

wva/31241/5 
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Table 3 

Seroconversion Rates for Ant1-HBs (Based on a Cutoff of mIU ~10) 
Among Health Care Personnel and Other Healthy Adults Receiving 

Yeast Recombinant Hepatitis 8 Vaccine at 0, 1, and 6 Konths 
(Studies Involving ~ore Than One Dose Level) 

Time I ( Prol!ortion} w1th Anti-HBs 
(~onths) 2.5 mcg 5 meg 10 mcg 20 mcg 

l 15 (9/60) 15 (25/167) 19 (31/167) 11 (4/35) 

3 62 (35/56) 62 ( l 00/161) 72 (113/158) 57 {20/35) 

6 70 (40/57) 68 (101/158) 84 (130/154) 79 (27/34) 

7/8* 97 (56/58) 90 (102/114) 96 (110/114) 89 (31/35) 

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

Studies: 798, 813, 883 

wva/31241/6 
1 /9/86 
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('5/118) (121118) (324/348) (291/348) 

301.5 ?l>l.5 !01.5 100 t1 550.3 5&0.3 646.1 99 91 
(:MJ/30) (a,,lO) (225/228) (222/228) 

m.2 m.2 292.2 9S 81 144.8 180.5 212.t 91 97 
(81/84) (13184} (ZRnUO) (291/300) 

M.9 ~-~ 1~.4 100 91 239.5 m.s 351.3 94 91 
(23123) (Zl/23) (IM/110) (100/110) 

'9.9 1~9.0 189.1 90 159 ~-• 69.1 161.3 95 e, 
(63110) ((9/10) (12~!30) (116/130) 

* Table does nol include results for 11 swjects In Study 194 wllose •ntl--Mts responses •Nt .n.allable only In units of SIM. 

10-• 
cm ~IU/1111 - s 

All l'lllllml 
~<!CC:lnNs S/~2. 1 ?,10 

1.2 15.6 41.8 

0.9 15.1 45.4 

~.e 80.1 100.6 

25. J 0.5 12.1 

~-2 m.2 135.S 

IJ3.8 59.2 18.6 

1502.6 1615. 1 1816. 9 

~-0 1011.5 1()3'.CJ 

26'1.9 3R5 .048.6 

155.S 212.3 213.3 

t Tmht lnc:lucf:es • IIU!!lbfl- of l'flflOnMS a.sun!!d al 9 mnths llhffl lhat us lite first blood saple obt.alned fol1ut1lng tt,e third Injection or vaccine. 

W&-1/3/85-31271/l 
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0 .... 
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Table 5 

Antibody Responses by Age 6roup Among Health Care Personnel and 
Other Healthy Adults Receiving 10 111eg Doses of 

Yeast RecON!binant Hepatitis 8 Vaccine at 0, 1, and 6 fllonths*+ 

Age ! ttith Anti-HBi ~T {1111Ulfil1) 
Ti llie Gl"OUP A 11 Resl!onders 

( onths) (Years) SIN~ 2.1 11lU/11l ~ 10 Vattinees S/14 ~ 2. l IIIIU/111 ~ 10 

1 <40 32(227/699) 18(129/699) 1.1 15. 7 42.7 
~40 16(21/130) 6(9/130) 0.6 11.9 54 .5 

3 <40 89(449/503) 78(394/503) 36.7 60.4 86.2 
~40 78(38/0) 55(27/49) 11.0 30.3 67.4 

6 <40 95(534/564) 88(498/564) 66.4 85.4 104.-4 
?,40 87(46/53) 70(37/53) 21.6 40.6 68.4 

7/8.,,.,, <40 98(464/472) 98(462/472) 1225.9 1409.4 1446.0 
?,40 95(53/56) 91(51/56) 345.7 487.8 586.5 

12 <40 96(190/198) 90(179/198 225.7 293.6 375.7 
?,40 90(38/42) 89(37/42) 108.4 198.7 223.7 

.,,Table does not include results for 71 subjects in Study 794 t:lhose ant1-HBs 
responses were available only in units of S/. 

+Table does not include results for 32 subjects whose ages are not presently 
known. 

-Table includes a number of responses 11easured at 9 11U>nths when that ~as the 
first blood sample obtained following the third injection of vaccine. 

31121/1 
1/9/86 



Table 6 

Seroconver-s1on Rates for Ant1-H8s by Age Group 
(hsed on a Cutoff of S/N ~2.l) 

Altt>ng Health Care Personnel and Other Healthy Adults Receiving 
10 nrcg Doses of Yeast RecOlllb1nant Hepatitis 8 Vaccine 

at O, 1, and 6 onths t 

Ti Age Group I (Pro~ort1onl with Titer 
( onths) ( Ye&rs) S/~ ~2.1 ti MIU/111 ~10 'lrlr 

l <40 35 (131/378) 16 (57/350) 
?40 16 (22/139) 6 (8/129) 

3 <40 89 (224/253) 79 (181/230) 
?-40 73 (43/59) 55 (27/49) 

6 <40 94 (250/266) 89 (212/239) 
~0 EM ( 51/61) 69 (36/52) 

7/Bt <40 H (221/225) 97 {192/198) 
~0 94 (61/65) 91 (50/55) 

t Includes a number of responses masurecl at 9 110nths when that tms the 
f1rst blood salllJ)le obtained foll0tting the third 1nject1on of vaccine. 

* Studies: 779, 792, 794, 801, 803, 807, 809, 813, 835, 838, 869, 883, 889 
** Studies: As above, but excluding study 794. 

ldVi/31241/8 
1 /9/86 



Table 7 

Distribution of Ant1-H8s liten at 7/8 and 12 ~onths 
Among Health CBre Personnel and other Healthy Adults 

Receiving 10 acg Doses of Yeast RecOlllbinant Hepatttis B Vaccine 
at 0, 1, and 6 Months 

Anti-HDs T1t,c 

SIN ~2.1 

11lU/ml ?,10 

■IU/1111 ?,100 

11IU/11l ?,1000 

i (Proportion) w1th Titer 
7/8 Months~ 12 Months 

98 (498/509) 

97 (494/509) 

89 (451/509) 

58 (294/509) 

95 ( 225/237) 

90 ( 213/237) 

65 (155/237) 

25 ( 60/237) 

* Includes a nUfilber of responses aeasured at 9 110nths when 
that WIS the first blood SlfiPle obtained following the 
third injection of vaccine. 

ldVi/31241/9 
1/9/86 
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Table 8 

Percentages of Health Care Personnel and Other Healthy 
Adults with Clinical COflls,la1nts During a Five-Day Period 

fo11at:r1ng 3255 Injections of Yeast Rec0ff!lb1nant Hepat1tts B Vaccine 

T»e of Ccmpl11nt F1rst lnJect1on Second lnJect1on Third lnlect1on All InJect1ons 

Local 20 (2~8/1252) 1~ (151/1162) 11 (139/8~1) 11 (544/3255) 
(lnjett Ion S1te) 

Systemic 19 (244/1252) 13 (148/1162) 11 (90/841) 15 (482/3255) 

Any CC!l!Pla1nt 34 (~26/1252) 23 (263/1162) 23 (196/841) 

Stud1~s: llt, 192, 794, 195, 798, 801, 803, 801, 808, 809, 813, 816. 835, 
838, 839, 860, 869, 883, 889 

llHl/1 
1/2/86 

27 (885/3255) 

0 
0 -l:, -



Table 9 

Frequency of Local (Injection Site) C01131laints Occurring 
~ithin 5 Days Anlong Health Care Personnel and Other 

Healthy Adults Foll01:rin9 3255 Injections of Yeast 
RecOliib1nant Hepatitis 8 Vicc1ne 

Number of Vaccine Recipients: 1252 

Cg la int 

Soreness 
Pain 
Tenderness· 
Prurith 
Stiffness/Tightness 
Erythaa 
Ecchymos·1 s 
Swelling 
Pain on Injection 
warnith 
Lymphadenopathy. Regional 
Arm Fee 1 s Heavy 
Nodule 
Paresthes ia 
Papule 
Infl &ll&il&t ion 
tJUllbness 

Number 

259 
149 

gs 
36 
u 
l4 
10 
10 

6 
6 
5 
5 
4 
4 
3 
3 
3 

Frequency IS J? 

8 
5 
3 
l 
0.4 
0.4 
0.3 
0.3 
0.2 
0.2 
0.2 
0.2 o., 
0.1 
O. l 0., 
0.1 

Studies: 779 , 792, 794, 795 , 798, 801, 803, 807, 808, 809, 813, 816, 835, 
838, 839, 860, 869, 883, 889 

2427 I-9 
1/3/86 
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Table 10 

Percentage (Nulilber) of Health Care Personnel and other Healthy Adults with 
Specific Systemic C0111Plaints During a Five-Day Per1od Following 

3255 Injections of Yeast RecOlllb1nant Hepatitis B vaccine 

Number of Vaccine Recipients: 1252 

Cop:elaint Frequency 1-4Z Cpqplaint Frequency O.l-0.3i 

Fat1gueA:leakness 
Head1che 
Nausea 
Pharyngitis 
n&la1se 
Diarrhea 
Upper Respiratory Infection, NOS 

4 ( 138) 
4 (135) 
2 ( 58) 
1 (40) 
1 (38) 
1 (35) 
1 (32) 

C061pla1nt Frequency 0.4-0.91 

Rhinitis 
Dizziness 
Sweating 
Ach1ness 
J:lyalg1a 
Sensation of Warnth, General 
Illness, NOS 

0.8 (26) 
0.5 (16) 
0.5 (15) 
0.4 (l4) 
0.4 (13) 
0.4 (13) 
0.4 (12) 

Arthralg1a, Other 
Influenza, OS 
Abdominal Pa1ns/Cra s 
Lightheaded 
Vomiting 
Prur1t1s/Itch1ng 
Ruh 
Chi 11s 
Flush 
Shoulder Pain 
Cough 
Bick Pain 
Neck Pain 
Dyspeps1a/Hea rtburn 
Neck Stiffness 
Earache 
Lyaiphedenopathy, Cervical 
Lyaphadenopathy, General 
Arthralgia, onoart1cular 
Diminished Appet1t@ 
Paresthes 11 
Urticaria/Hives 
Clay Colored Stools 
Insonri1a/01sturbed Sleep 
S1nus1t1s 
Laryngitis 

Studies: 779, 792, 794, 795, 798. 801 0 803, 807, 808, 8()g, 
813, 8l&, 835, 838, 839, 860, 869, 883, 889 

31211/l 
1/3/86 

0.3 (11) 
0.3 (10) 
0.3 (10) 
0.3 (10) 
0.3 (10) 
0.3 (10) 
0.3 (10) 
0.2 (8) 
0.2 (8) 
0.2 (7) 
0.2 (7) 
0.2 (6) 
0.2 (6) 
0.2 (6) 
0.2 (5) 
0.2 (5) 
0.2 (5) 
0.1 (4) 
0.1 (4) 
0.1 (4) 
0.1 (4) 
0.1 (4) 
0.1 (3) 
o. 1 (3) 
0.1 (3) 
0. 1 (3) 



Table 11 

FreQuency of Systemic COlilp1a1nts by Body System Occurring ~ithin Five Days Among 
Health tare Personnel and Other Healthy Adults FollO\-ling 3255 Injections of 

Yeast Recombinant Hepatitis B vaccine 

Number of Vaccine Recipients: 1252 

Body Syste~/COlii>laint 

~hole Body/General 
Fatigue/We kness 
Headache 
Malaise 
Sweating 
Achiness 
Sensation of 

ll'Janath, General 
Illness, MOS 
Lightheaded 
Chills 
Flush 

Digestive 
Nausea 
Diarrhea 
Abdominal Pains/ 

Cramps 
V011iting 
Dyspepsia/ 

Heartburn 
Diminished Appetite 
Clay-co lo red 

Stools 

Respir1tory 
Pharyngitis 
Upper Respiratory 

Inf ction, NOS 
Rhinitis 
Cough 
Sinusitis 
Laryng1t1s 

Frequency as % 
(Number) 

10 {315) 
4 ( 138) 
4 ( 135) 
1 (38) 
0.5 (15) 
0.4 (14) 

0.4 (13) 
0.4 (12) 
0.3 (10) 
0.2 (8) 
0.2 (8) 

3 (103) 
2 (58) 
l {35) 

0.3 (10) 
0.3 (10) 

0.2 (6) 
0.1 (4) 

0.1 (3) 

3 (87) 
1 (40) 

1 (32) 
0.8 (26) 
0.2 (7) 
0.1 (3) 
0.1 (3) 

Body System/Complaint 

f!lusculoskeletal 
14ya lgii 
Arthralgia, Other 
Shoulder Pain 
Back Pain 
Neck Pain 
Neck Stiffness 
Arthralgia, 

Monoarticular 

Nervous System 
Dizziness 
Par.esthes1as 

IntegUMentary 
Prur1tis/Itch1ng 
Resh 
Urt1car1a/H1Yes 

Infect1cns Syndr01t2s 
Influenza. NOS 

Orvans of Special Sense 
Earache 

He111c/Lymphat1c 
Lyniph1denopithy, 

Cerv1Ci l 
Lyniphadenopithy. 

~neral 

Urogenital 

Psychiatric/Beh1v1or&1 
InsOlll'l1a/D1sturbed 

Sleep 

Card10V&SCU1 r 

Studies: 779, 792, 7g4, 795, 1gs, 801, 803, 
807, 808, 809, 813, 816, 835, 838, 

039, 060, 869, 883, 889 

31021-l-12/20/85 

Frequency as S 
(Number) 

2 C 52) 
0.4 (13) 
0.3 (11) 
0.2 (7) 
0.2 (6) 
0.2 (6) 
0.2 (5) 

0.1 (4) 

0.8 (27) 
0.5 (16) 
o. 1 (4) 

0. 7 (24) 
0.3 (10) 
0.3 (10) 
0.1 (4) 

0.4 {12) 
0.3 (10) 

0.3 {11) 
0.2 (5) 

0.2 {8) 

0.2 (5) 

0. 1 (4) 

0.2 (6) 

0.2 (6) 

0.1 (3) 

0.2 (5} 



Table 12 

Percentages of Health Care Personnel and Other Healthy . 
Adults Yith Elevated lNll)eratures During a Five-Day Period 

Following 3097 lnject1ons of Yeast Rec0fflb1nant Hepatitis B ~acc1ne* 

COrQl) Tlt!!Deratyn First InJect1on Second tnJect1on Third InJect1on All lnJect1ons 
?lOO•f 4 (45/1217) 3 (28/1111) 4 (27/769) 3 (100/ 3097) 

~101°F 0.7 (9/ 121 7) 0.5 (6/1111) 1 (7 / 769) 0.7 (22/ 3097) 

~102ef 0.1 (1/1217) 0.1 (1/1111) 0.4 (3/769) 0.2 (5/ 3097) 

~103ef O (0/ 1211) 0. 1 (1/1111) 0 (0/769) O.Ol (1/3097) 

Stud1~s: 119, 792, 794, 795, 798, 801, 803, 807, 808, 809, 813, 816, 835 
831. 839, 860, 86g, 883, 889 

~ fever. t~erature not recorded, was reported 1n 1~ cases . 

31181/1 
1/ 2/86 
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Table 13 

Age and Sex Characteristics of Health Care Personnel 
Receiving Injections of Yeast Recombinant Hepatitis 8 Vaccine 

from Five Consistency Lots in Study 880 

3124 I/17 
1 /21 /86 

Lot 
Number 

C-L215 

C-L216 

C-L217 

C-L219 

C-L220 

Age (Years} 
~ ~ 

25.6 3.6 

30.8 &.9 

32.0 10.0 

30.& 9.5 

25.6 4.3 

Sex ,~1 
Male Female 

54.2 45.8 

58.1 41.9 

56.6 43.4 

54.4 45.6 

74.4 25.6 

OOHH, 



Table 14 

Antibody Responses Among Health Care Pe rsonnel Receiving 10 mcg Doses of 
Yeast Recarbinant Hepatitis 8 Vaccine (S Consist ency Lots) a t O, 1, and 6 ftonths in Study 880 

Al] Lois canblned Lo~ C-b~IS Lot C-L216 
J with Anti-HBs GHT (mIU/nll) 'I, with Antl--ffls GNT (11IU/111l} 1. ttith Antl...f!Bs GIil (mlU/ml l 

Resoond!rs Responders Resoonders 
T iia:e SIH mtu/ml All SIN 1111U/ml S/N inlU/lftl All S/N inlU/1111 SIM mlU/ml All S/M mIU/111 

(llonlhs) ::,2. I ::,10 Vacdnees >2.1 ::,10 ::,2. I ?:.10 Vacclnees ::,2. 1 ?:_10 ::,2. 1 :::_10 VacclMes ::,2 . 1 >10 

25 11 0.9 12.5 49.8 24 13 0 . 9 12.S 33.0 20 7 0.1 9.3 39.6 
(56/221) (26/227) ( 11/46) (64/64) (8/4 1) (3/4 1) 

3 84 72 23.9 49.7 73.2 86 73 31.9 58. 7 95.4 86 76 18.7 34 .Z 45.7 
(1 44/171) ( 123/111) (32/37) (27/37) (25/29) (22/29) 

6 92 7g 32.0 45.5 62.8 86 64 23.0 36.8 71.8 100 100 S1.S 51.5 51.5 
(143/156) ( 124/156) (31/36) (23/36) (22/22) (22/22) 

1/8 98 96 627.6 742.9 830.8 100 94 591.2 591.2 799.3 100 100 1187 .6 1187 .6 1187.6 
(136/139) ( 133/139) (33/33) (31/33) (24/24) (24/24) 

!..21 ~L~H Lgt C-b219 Lot C-l220 
'& 11hh Ant I ...ffls GHT (111IU/ml) I, wi t h Anti-His Gl'fT (111IUl!!!l 2 I wi t h Antl4ms G!'IT {mlU/11112 

Resoonders Resoonders Resoonders 
T iffl! SIN mlU/ml All S/tl ml U/111 SAi 1111U/ml All S/N llllU/ml SIM mlU/111 All S/tl 11IU/1111 

(llonths) ::,2. 1 ::,10 Vacclnees ::,2. 1 ?:10 ::,2. 1 ?:.10 Vacclnees ::,2.1 ?:.10 ::,2. 1 ?:,10 VacclMes ::,2. 1 ?:_10 

19 8 0.8 14.5 91.2 22 9 0.1 10. 7 36.7 40 21 1. 1 14.6 63.8 
(10/52) (4/52) ( 10/45) (4/45) (17/43) (9/43) 

3 84 68 23.6 48.7 77.4 66 59 9.5 51. 7 63.9 97 83 50.5 55.6 84.8 
(32/38) (26/38) (21/32) (19/32) (34/35) (29/35) 

6 87 11 27.5 53.5 69.7 90 73 29.7 '18.0 77.2 97 89 39.5 43.2 53. I 
(26/30) (23/30) (27/30) (W30) (37/38) (34/38) 

118 96 91 345.8 476. 4 593.6 92 92 332.6 612.6 6 12.0 100 100 1012. 0 1012.0 1012.0 g ..... 
(22/23) (21/23) (23/25) (23/25) (34/34) (34/34) "" ...., 

wa/31271/4 
lOR/86 
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Table 15 

Percent (Proportion) of Health Care Personnel With Clinical 
Complaints During a 5-Day Period Following Vaccination With Yeast 

Recombinant Hepatitis B Vaccine From Five Consistency Lots in Study 880R 

First Second Third 
ill.L T~~e of ComQltint lnjectiQn Injection Injection Total 

C-L215 Local (Injection Site) 8 (4/48) 12 (6/4&) 4 ( 1/24) 9 ( 11 /118) 
Systemic 2 (l/48) 2 (1/46) 4 (1/24) 3 (3/118) 
Any Local or Systemic 10 (5/48) 13 (6/46) 4 ( l /24) 10 (12/118) 
Temperature ~1oo•F (Oral) 2 (l/45) 0 (0/38) 0 (0/4) 1 (1 /97) 

C-L216 Local (Injection Site) 9 (4/43) 5 (2/43) 9 (1/11) 7 ( 7/97) 
Systemic 19 (8/43) 2 (1/43) 0 ( 0/11) 9 (9/97) 
Any Local or Systemic 21 (9/43) 5 (2/43) 9 {1/11) 12 ( 12/97) 
Temperature ~1oo•F (Oral) 0 (0/35) 0 (0/25) 0 (0/6) 0 (0/66) 

C-L217 Local {Injection Site) 11 (6/53) 4 ( 2/53) 0 (0/17) 7 (8/123) 
System'it 13 (1/53) 4 (2/53) 0 ( 0/17) 7 (9/123) 
Any Local or Systemic 23 (12/53) 4 (2/53) 0 (0/17) 11 (14/123) 
Temperature ~1oo•F (Oral) 3 (l/38) 3 (l/32) 0 (0/5) 3 (2/75) 

C-L219 Local (Injection Site) 17 (8/46) 9 (4/46) ti ( 1/17) 12 ( 13/109) 
Systemic 9 (4/46) 0 (0/46) 6 (1 /17) 5 (5/109) 
Any Local or Systemic 22 (10/46} 9 (4/46) 12 (2/17) 15 ( 16/109) 
Temperature ~1oo•F (Oral) 0 (0/38) 0 (0/26) 0 (0/12) 0 (0/76) 

C-L220 Local (Injection Site) 0 (0/43) 9 (4/43) 7 (2/30) 5 (~/116) 
Systemic 7 (3/43) 5 (2/43) 3 (1/30) 5 (6/116) 
Any Loe a 1 .or system1 c 7 (3/43) 14 (~/43) 10 (3/30) 10 (12/116) 
Temperature ~1oo•F (Oral) 0 (0/42) 0 (0/40) 0 (0/20) 0 (0/102) 

~A complaint or an elevated temperature is recorded here if it occurred during any 
portion of a 5-day follow-up period. 

31241/16 
1 /18/86 
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A P P E N D I X 

S T A T I S T I C A L 111 E T H O D S 



All tests of s1gn1ficance were two-s1ded at 0.05 s1gnff1cance level. 

A. Clinical Complaints 

l. The incidence of the various clinical complaints in d1alys1s 
patients on the three dose regimen, healthy teenagers and he1lthy 
children were evaluated as a function of log dose level using the 
~antel-Haenszel Testl for trend. 

2. All other differences in the incidences of the various clinical 
complaints in dialysis patients due to dose level or regfaen and 
in hHlth care personnel receiving vaccine from consistency .lots 
were assessed by the Likelihood Ratio Chi-Square. 

B. Seroconvers1on Rates 

1. The effect of dose level on seroconversion rates 1n healthy 
adults, healthy teenagers and healthll children was analyzed over 
studies using the Mantel Haenszel Testl for trend. 

2. Differences 1n seroconversion rates In healthy adults due to age 
or sex were evaluated over studies using the Mantel Haenszel 
Testl for heterogeneity. 

3. Differences in seroconversion rates due to age 1n healthy 
children, dose level in dialysis patients, end vaccine lot 1n 
health care personnel were assessed by the Likelihood Ratio 
Ch1-SQuare. 

C. Level of Response (Titers) 

The effect of age, sex, lot (consistency lots only in Study 880), or 
dose level (all other studies) in health care personnel and other 
healthy adults, of dose level in healthy teenagers, of dose level and 
age in healthy children, and of dose level and regimen in dtalysis 
patients were analyzed by fitting these variables to a regression 
model. Subjects who were negative for antibody to hepatitis B surface 
antigen were . assigned a ttter of 0.3 mIU/ml in the an11ys1s. 

REFERENCE 

1. Tarone RE, ware J: On Distribution-Free Tests for Equality of 
Survival Distributions. Biometrike 64: 156-160, 1977. 
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HEALTH CARE PERSONNEL AND OTHER HEALTHY ADULTS 

Study 779 - ~est Point, PA - Or. R. Bishop 

Healthy adults are receiving 10 mcg injections of vaccine from one of two lots 
at O, 1, and 6 months. 

Twenty-six adults received two injections of vaccine from lot C-K4~4, and 21 
of these received the third injections. Seroconversion for anti-HBs (S/N > 
2.1) at 7/8 months was lOOt (17/17). Ninety-four percent (16/17) developed 
protective levels of antl-HBs (mIU/ml ~10) at that time. The GMT at 7/8 
months for all vaccinees was 808.S mlU/ml and 1124.9 for responders (mIU/ml 
~10). Subjects continue to be followed for persistence of antibody. 

One person who received vaccine from lot C-1<444 developed a frontal headache 
and erythematous papular rash several hours after the third injection was 
administered. This individual has a history of multiple allergies. The 
reaction was considered vaccine-related. 

Refer to the summary on immune affinity vaccine for responses of subjects 
vaccinated in this study using vaccine produced by that method. 

Study 792 - Boston. ~A - Dr. J. Dienstag 

Initially seronegative health care personnel are receiving 10 mcg injections 
of vaccine from one of two lots at 0, 1, and 6 months. 

Thirty-five subjects have received two injections of vaccine from lot C-IC564 
and 32 of these have received the third injection. Seroconversion for 
anti-HBs (S/N ~ 2. 1) was 96% (27/28) at 9 months. Ninety-three percent 
(26/28) of the participants developed protective 1eveh of anti-HBs 
(mIU/ml ~10) at that time. The GMT at 7/8 months for all vaccinees was 531.1 
mIU/ml and 826.3 for responders (mIU/ml ~10). 

There have been no reports of serious or alarming reactions attributable to 
vaccine. Subjects continue to be followed for persistence of antibody. 

Refer to the summary on immune affinity vaccine for responses of subjects 
vaccinated in this study using vaccine produced by that method. 

Study 794 - Bethesda, MD - Or. H. Alter 

Health care personnel and nonresponders to plasma-derived vaccine, who are 
negative for hepat1t1s 8 serolog1c markers, are enrolled in study 794. Health 
care workers receive 5 mcg or 10 mcg injections and nonresponders receive 
10 mcg inject ions of yeast recombinant vaccine from lot C-1<444 vaccine at o. 
1, and f> months. Forty-one health care workers received the initial 10 mcg 
injection of vaccine and forty of these participants have also received the 

24641/1 
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Study 794 - Bethesda, ~D - Or. H. Alter (Contd) 

second and third injections. At seven inonths, 97% (35/36) of the vaccinees 
seroconverted for ant i-HBs ( S/N ~2. 1). Ninety-four percent ( 34/36) developed 
levels of anti-HBs >10 S/N. The GMT at seven months for all vaccinees was 
160.8 S/N and 209.3 for responders (S/N ~10). 

Thirty subjects received two 5 mcg injections of vaccine. Twenty-eight of 
these participants received the third injection. Eighty-four percent (21/25) 
of the vaccinees seroconverted (S/N ~2.1) for anti-HBs at seven months. 
Seventy-six percent (19/25) developed anti-HBs titers >10 S/N at that time. 
The GMT for all vaccinees was 54.0 S/N and 152.9 for responders (S/~ ~10). 

There have been no reports of serious or alarming· react Ions attributable to 
vaccine. The study continues 1n progress. 

Study 795 - West Germany - Dr. F. Deinhardt 

The study population consists of health care personnel and other healthy 
adults who are negative for hepatitis B serologic markers. Participants are 
scheduled to receive 10 mcg injections of vaccine at 0, 1, and 6 months from 
one of 3 vaccine lots. 

One hundred forty-eight persons have received vaccine from lot C-K564. One 
hundred twenty-six of these participants have received all three injections. 
Seroconvers1on for anti-HBs (S/N ~2.1) at 7/8 months was 1001 (76/76). All of 
these vaccinees developed protective levels of anti-HBs (mIU/111 ~10) at that 
time. The GMT at 7/8 months for all vaccinees was 2143.1 mIU/ml. 

Ninety-seven persons have received lot C-L215 vaccine. Ninety-four of those 
participants have received all three injections. At 7/8 110nths, 991 (79/80) 
of the vaccinees seroconverted (S/N ~2.1) and developed protective levels of 
anti-HBs (mIU/ml ~10). The Gf:'lT at 7/8 months for all vaccinees was 2436.1 
mIU/ml and 2655.2 for responders (mIU/ml ~10). 

No serious or alarming r.eactions attributable to vaccine have been reported. 
The study continues in progress. 

Refer to the summary on immune aff;nity vaccine for responses of subjects 
vaccinated in this study using vaccine produced by that method. 

Study 798 - Houston, TX - Dr. f. B. Hollinger 

The study population consists of male paramedical personnel who are initially 
negative for hepatitis B serologic markers. Participants are assigned to 
receive vaccine at one of three dose levels (5 mcg, 10 mcg or 20 mcg) from lot 
C-K446 at o, 1, and 6 months. 

Thirty-six persons have received the initial 20 mcg injection of vaccine, and 
all but one of these have received the second and third injections. Sero-
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Study 798 - Houston. TX - Dr. F. B. Hollinger (Cont.) 

conversion for anti-HBs at 7/8 months (S/N ~2.1) was 100% (35/35). Ninety-one 
percent (32/35) of the vaccine recipients had an anti-HBs titer ?_10 mIU/ml 
with a ~T for the responders of 1193.3 mIU/ml. 

Thirty-seven part1c1pants received three 10 mcg injections of vaccine. Sero
conversion (S/N ~ 2.1) at 7/8 months was 97% (34/35). Ninety-seven percent 
(35/36) of the vaccine recipients had anti-HBs titers of mIU/ml ~ 10 with a 
GJlT for responders of 601.6 mIU/ml. 

Thirty-six persons have received three 5 mcg injections of vaccine. 
Ninety-seven percent (35/36) of the vaccine recipients seroconverted for 
anti-HBs (S/N ~ 2.1) at 7/8 months. Eighty-three percent (30/36) of the 
participants developed titers of mIU/ml ~ 10. The GMT at 7/B months was 72.9 
mlU/ml for a 11 vacc i nees and 136. 9 for responders (mIU/ml ~10). Subjects 
continue to be followed for persistence of antibody. 

No serious or alarming adverse experiences attributable to vaccine have been 
reported. Subjects continue to be followed for persistence of antibody. 

Study 801 - Houston. TX - Dr. E. Septimus 

Initially seronegative health care workers in this study are receiving 10 mcg 
injections of vaccine from lot C-K444 at 0, 1, and 6 months. 

Twenty-two subjects have received the first injection of vaccine and 
twenty-one of these have also received the second and third injections. 
Seroconversion for anti-HBs (S/N ~2.1) at 7 to 8 months was 100% (21/21). All 
of these participants developed protective levels (mIU/ml ~10) of anti-Hes at 
that time. The GMT at 7/8 months for all vaccinees was 280.8 mIU/ml. 
Subjects continue to be followed for persistence of antibody. 

One subject ( 26-year old female) became aware that she was pregnant after 
receiving one injection of vaccine. The vaccine was administered 
approximately one month after conception. She experienced a spontaneous 
abortion at 18 weeks after fetal death in utero. No microscopic examination 
was completed on the fetus. The subject previously delivered two healthy 
infants without complication of pregnancy. She had no known allergies. The 
experience was considered possibly related to vaccine. 

Study 803 - Denver, CO - Or . G. Judson 

Health care personnel, negative for hepatitis B serologic markers, are 
receiving 10 mcg injections of vaccine from lot C-K444 at 0, 1, and 6 months. 
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Study 803 - Denver, CO - Dr. G. Judson (Cont.) 

Thirty-one persons have received the 1n1t1al injection. Thirty of these have 
also received the second and third injections. At 7/8 months, 85% (22/26) of 
the participants seroconverted (S/N ?:,2.1) and developed protective levels 
(mIU/ml ?:,10) of anti-HBs. The ~T at · that time for all vaccinees was 584.6 
mIU/ml and 2136.0 for responders (mlU/ml ?:,10). 

No serious or alarming reactions attributable to vaccine have been reported. 
Subjects continue to be fo1lowed for persistence of antibody. 

Study 807 - The Netherlands - Dr. S. Schalm 

Health care personnel who are negative for hepatitis 8 v1rus serologic 
markers, are receiving 10 mcg injections of yeast recOllbinant hepatitis 8 
vaccine lot C-K444 or 20 mcg injections of licensed plas111a-derived vaccine lot 
1510J (HEPTAVAX-8) at 0, 1, and 6 months. 

Thirty-one participants have received three 10 mcg injections of yeast 
recombinant vaccine. Seroconversion for anti-HBs (S/N?:. 2.1 and mIU/ml ~ 10) 
at 7/8 months was 100~ (31/31) with a GMT of 885.l mIU/ml for all vaccinees. 

Twenty-five subjects have received three 20 mcg injections of licensed 
plasma-derived vaccine. At 7/8 months, seroconversion for ant1-HBs (S/N > 2.1 
and mIU/ml ~ 10) was 100% (22/22) with a GMT of 6164.4 111IU/ml for- all 
vaccinees. 

No study participant reported a serious or alarming reaction attributable to 
vaccine. Serolog1c testing continues 1n progress. 

Study 808 - Tucson, Arizona - Or. R. Sampliner 

Health care personnel who are negative for hepatitis B virus serologic 
markers, are receiving 10 mcg injections of vaccine from lot C-K444 at O, l, 
and 6 months. 

Twenty-five subjects have received three injections of vaccine. At 7/8 
months, 96% (22/23) of the participants seroconverted (S/N ?:,2.1) and developed 
protective levels (mlU/ml ~10) of anti-HBs. The 6"T at that time for all 
vaccinees was 1711 .5 mIU/ml and 2535.7 for responders (mIU/ml ?:,10). 

The vacdne has been well tolerated with no reports of serious adverse events 
related to vaccine. The study continues in progress. 

Study 809 - Philadelphia. PA - Or. S. Plotkin and Dr . S. Starr 

In study 809 healthy adults and healthy children {l-11 years). init\ally 
negative for hepatitis B serologic markers, are scheduled to receive vaccine 
at O. 1, and 6 months. 
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Study 809 - Philadelphia, PA - Or. S. Plotkin and Dr. S. Starr (Cont.) 

Eighteen healthy adults have received the initial 10 mcg injection of vaccine 
from lot C-K444. Al 1 but one of these participants received the second and 
third injections. At 7/8 months, 100% (11/11) of the vaccinees seroconverted 
(S/N ~2.1) and developed protective levels of anti-HBs (mIU/ml ~10). The G~T 
at that tirae for all vaccinees was 955. 7 mlU/ml. 

There have no reports of alarming or serious adverse experiences attributable 
to vaccine. Subjects continue to be followed up for persistence of anti-HBs. 
Refer to the summary on infants and children for responses of other subjects 
vaccinated in this study. 

Study 811 - Switzerland - Or. P. Grob 

Health care personnel and predialysis patients, initially negative For 
hepatitis B virus serologic markers, are enrolled in study 811. Health care 
personnel receive 10 mcg injections of vaccine lot C-K446 at 0, 1, and 6 
months. 

Eleven health care personnel have received an ln1t1al 10 mcg injection of 
yeast recombinant vaccine. Eight of these have received the second and third 
injections. At 7/8 months, 86% (6/7) of the participants seroconverted for 
anti-HBs (S/N ~2.1). Eighty-three percent (5/6) developed protective levels 
of antl-HBs (mIU/ml ~10). The G~T at 7/8 months for all vaccinees was 275.1 
mIU/ml and 1076.6 mlU/ml for five of the responders. · Among subjects with 
serology data available at 12 months, 83% (5/6) were positive for anti-HBs 
(mIU/ml ~10). The GMT for all vaccinees at that time was 44.1 mIU/ml. 

There have been no reports of serious or alarming reactions attributable to 
vaccine. Subjects continue to be followed for persistence of antibody. Refer 
to the surmnary on dialysis and predialysis patients for responses of other 
subjects vaccinated in this study. 

Study 813 - New Vort, NV - Dr. M. Davidson 

The study enrolls health care personnel, some of whom are seronegatfve for 
hepatitis 8 virus markers and have never been vaccinated, and others 
(preinvnune) who have previously been vaccinated with either yeast recombinant 
hepatitis B vaccine or plasma-derived hepatitis B vaccine (HEPTAVAX-B). There 
are five groups of initially seronegative adults, not randomized by age, who 
are scheduled to receive vaccine from lots C-K444 or C-L220 at 0, 1, and 6 
months. These participants receive either 2.5 mcg, 5 mcg or 10 mcg 
injections. There is an additional group of seronegative adults, ~40 years of 
age, who are scheduled to receive either 10 mcg injections of lot c-~126 or 20 
mcg injections of lot C-1'4125 at 0, 1, and 6 months. 

Sixty-one health care personnel have received two 2.5 mcg injections of 
vaccine and sixty of these have received the third injection. At 7/8 months, 
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Study 813 - New York. NY - Dr. ~- Davidson (Cont.) 

10~ (40/40) of the subjects seroconverted for anti-HBs (S/Pd ~2.1) and 97~ 
(39/40) developed protective levels of antibody (mIU/ml ?,10). The GMT for all 
vaccinees at that tiM was 291.5 mIU/ml and 321.5 for responders (mIU/ml ~10). 

One-hundred-twenty-one seronegative adults have received one 5 mcg injection 
of vaccine. One-hundred-twenty and 115 of these have received the second and 
third injections, respectively. Ninety-eight percent (42/43) of the 
participants seroconverted for anti-HBs (S/N ~2.1) at 7/8 months. Ninety-five 
percent (41/43) developed protective levels of anti-HBs (mlU/ml ?,10). The GMT 
for all vaccinees at 7/8 months was 523.8 mIU/ml and 693.9 for responders 
(mlU/ml ?,10). 

In the 10 mcg dose group, 131 health care personnel have received the first 
injection of vaccine. One-hundred-twenty-four and 109 of these have received 
the second and third injections, respectively. At 7/8 months, 100% (36/36) of 
the vaccinees seroconverted (S/N >2.1) and developed protective levels of 
anti-HBs (mIU/ml ?,10). The GMT- for all vaccinees at that time was 
1509.3 mIU/ml. 

Seven adults have received one 20 mcg injection of vaccine and four of these 
have received the second injection. Serologic data are not yet available for 
these participants. 

To date, recipients of 10 mcg injections have developed higher anti-HBs titers 
than those receiving 2.5 mcg or 5 mcg injections of vaccine. 

A 23 year-old female developed pruritic hives on her back and extremities 
after the first and second 10 mcg injections of lot C-L220 vaccine. All 
symptoms resolved within four days after each injection. The reaction is 
considered vaccine related. The subject has a history of allergy to contrast 
dye. She received the third injection of vaccine without development of hives. 

No serious adverse experiences attributable to vaccine have been reported. 
The study continues in progress. Refer to the sunmary on preimmune adults 
for data regarding other subjects vaccinated in this study. 

Study 815 - Holland - Dr. S. Schalm 

The study population consists of institutionalized mentally retarded 
individuals and health care personnel who are seronegative for hepatitis B 
markers. The health care personnel will serve as controls in this study. 
Participants will be paired (mentally retarded and controls) and randomized to 
receive either 10 mcg or 20 mcg injections of yeast recombinant vaccine or 
20 mcg injections of plasma-derived vaccine. All injections will be 
administered at 0, 1, and 6 months. 

Sero logic and clinical follow-up data for the health care personnel are not 
presently available. ~o serious or alarming adverse reactions attributable to 
vaccine have been reported. Vaccination and follow-up of all participants 
continues in progress. 
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Study 816 - Philadelphia. PA - Dr. S. Plotkin and Dr. S. Starr 

The population consists of three groups of initially seronegative adults: 
dialysis patients, dialysis patients who were previously vaccinated with 
plasma-derived hepatitis B vaccine and failed to respond, and health care 
personnel. All participants are receiving vaccine from lot C-IC44£, at 0, 1, 
and 6 months. Dialysis patients receive 40 mcg injections of vaccine, while 
health care personnel are administered 10 mcg injections. 

Eight health care personnel have received two 10 mcg injections and 6 of these 
have received the third injection. At 7/8 months, anti-HBs (S/N > 2. 1 or 
mIU/ml ~ 10) was present in 80% (4/5) of the subjects tested. The GMT for all 
vaccinees and responders (mIU/ml ~10) at 7/8 months was 37.9 mIU/ml and 
127.2 mIU/ml, respectively. 

Refer to the summary on dialysis/predialysh patients for responses of other 
subjects vaccinated in this study. 

Study 834 - Italy - Or.~- Rizzetto 

Initially seronegative healthy adults are receiving 10 mcg (1.0 ml) injections 
of vaccine lot C-K564 at 0, 1, and 6 months. 

Twenty-five subjects have been enrolled in the study and have received one 
injection of vaccine. Serologic and clinical follow-up data are not presently 
available. 

There has been one report of an adverse experience considered possibly related 
to vaccine. A 40 year-old female developed a few ecchymotic flat lesions on 
the lateral aspect of her breast, bilaterally, 4 days after the first 
injection of vaccine. Over the following 2 days the lesions increased. 
Vomiting occurred on the third day. All symptoms disappeared over the next 36 
hours, and the subject has remained we 11. There was no fever. and WBC, Hgb, 
platelets, and coagulation profile were normal. The patient has no history of 
al lerg1es to exogenous substances. No further vaccine was administered to 
this patient. 

The study continues in progress. 

Study 835 - Chapel Hill, NC - Or. S. Lemon 

Health care personnel, who are negative for hepatitis 8 virus serologic 
markers, are receiving 10 rncg injections of vaccine from lot C-K564 at O, 1, 
and 6 months. 

Twenty-nine subjects have received the first two injections of vaccine, and 23 
of these have received the third injection. At 7/9 months, 100% (19/19) of 
the participants seroconverted (S/N 2.1) and developed protective levels of 
anti-HBs (mIU/ml ~10). The GMT at that time for all vaccinees was 560.9 
mIU/ml. 

Study participants have not reported any alarming or serious ad°verse events 
related to vaccine. The study continues in progress. 
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Study 838 - ~est Germany - Or. F. Deinhardt 

Populations vaccinated in this study include health care personnel and adult 
dialysis and predialysis patients. Health care personnel are receiving 10 mcg 
injections of vaccine from lot C-K733 at 0, l, and 6 months. 

Twenty-two health care personnel have received the first 10 mcg injection. 
Nineteen and 17 of these have received the second and third injections , 
respectively. At 7/8 months, 94% (16/17) of the participants seroconverted 
(S/N ~2.1) and developed protective levels of anti-HBs (mIU/ml ~10). The GMT 
at that time for an vaccinees and responders was 284.8 mJU/ml and 437.1 
mIU/ml, respectively. 

There have been no reports of alaming or serious adverse experiences 
attributable to vaccine. The study continues in progress. Refer to the 
sunmary on dialysis and predialysis patients for responses of the other 
subjects vaccinated in this study. 

Study 841 - London, UK - Dr. A. Zuckennan and Or. I. ~urray-Lyon 

Initially seronegattve health care personnel are receiving 10 mcg (1.0 ml) 
injections of vaccine lot C-K563 at 0, 1, and 6 months. 

Serologic and clinica l follow-up data are not presently available. No serious 
or alarming adverse experiences attributable to vaccine have been reported. 
The study continues in progress. 

Study 859 - Belgium - Dr. N. Clumeck 

Health care personnel are receiving 10 mcg injections of yeast recombinant 
vaccine from lot C-K563 at 0, 1, and 6 months. 

Thirty-one persons have received the first two injections. One month after 
the second injection, 80% (24/30) of the vaccine recipients were positive for 
anti-HBs (S/N > 2.1). Fifty-three percent (16/30) of the subjects developed 
protective levels of anti-HBs (mIU/ml ~10) at that time. The GMT at three 
months for all vaccinees was 11.8 mIU/ml and 60.0 for responders (mIU/ml ~10). 

There have been no reports of serious or alam1ng reactions attributable to 
vaccine . The study continues in progress. 

Study 860 - Hamburg, Mest Germany - Or. R. Laufs 

Health care personnel, initially seronegative for hepatitis B serologic 
markers, are receiving 10 mcg injections of vaccine from lot C-K564 at 0, 1, 
and 6 months. 

Sixty persons have received the initial injection , and 59 of these have 
received the second and third injections. At 7/8 months, 100% (56/56) of the 
participants seroconverted (S/N ~2.1) and developed protective levels (mIU/ml 
~10) of ant1-HBs. The GMT for all vaccinees was 2421.1 mIU/ml. 
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Study 860 - Hamburg , ~est Germany - Dr. R. Laufs (Cont.} 

There have been no reports of serious or alarming reactions attributable to 
vaccine. The study continues in progress. 

Study 869 - Toronto , Ontario - Dr. J. Rankin 

The study population consists of seronegative health care personnel who are 
receiving 10 ~cg injections of vaccine from lot C-L217 at 0, 1, and 6 months. 

Seventy-one participants have received the first two injections of vaccine. 
At one month, 32~ (22/68) of the subjects seroconverted (S/N ~2. 1) for 
anti-HBs. Twelve percent (8/68} developed protective levels of anti-HBs 
(mIU/ml ~10} at that time. The GMT at one month fo r all vaccinees was 1 .2 
mIU/ml and 44.8 for responders (mIU/ml ~10}. 

There have been no reports of serious or alarming reactions attributable to 
vaccine. The study continues in progress. 

Study 877 - Republic of Singapore - Prof. Oon Chong Jin 

Healthy adults, who are negative for hepatitis B virus serologic markers, are 
receiving 10 mcg injections of vaccine fro~ lot C-K564 at 0, 1, and 6 months. 

Thirty-one subjects have received all three injections of vaccine. At 7/8 
months, 97% (28/29} of the participants seroconverted (S/N ~2.1) and deve l oped 
protective levels (mlU/ml >10) of anti-HBs. The GMT at that time was 508.9 
mlU/ml for all vaccinees and 663.7 for responders (mIU/ml ~10). 

There have been no reports of ser1ous or alarming reactions attributable to 
vaccine. The study continues in progress. 

Study 880 - Valhalla , NY - Or. G. Wormser 

Initially seronegative health care personnel are receiving 10 mcg injections 
(0 . 5 ml) of vaccine at 0, 1, and 6 months from one of the following 
consistency lots: C-L215 . C-L216, C-L217, C-L219, C-L220. 

Forty-eight subjects have received two injections of vaccine lot C-L215 and 
forty of these have received the third injection. At 7/8 1110nths, lOOS!; (29/29) 
seroconverted (S/N ~2.1) for anti-HBs and 93% (27/29} developed protective 
levels of antibody (mIU/ml ~10). The GMT for all vaccinees at that time was 
602 .9 mIU/ml and 853.6 for responders (mIU/ml ~10). 

Forty-three subjects have received two injections of vaccine lot C-L216 and 
eighteen of these have received the third injection. At 7/8 months, 100% 
(10/10) seroconverted (S/N ~2.1) and developed protective levels of anti-HBs 
(mIU/ml ~10). The GMT fo r all vaccinees was 986 .9 mlU/ml . 
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Study 880 - Valhalla, NV - Dr. G. Wonnser (Cont.) 

Fifty-three participants have received two inject;ons of vacc tne lot C-L217. 
Twenty-six of these were administered the third injection. Ninety-one percent 
(10/11} seroconverted for anti-HBs (S/N ~2.1) at 7/8 months. Eighty-two 
percent (9/11) developed protective levels of antibody (mIU/ml ~10). The GMT 
for all vaccinees at 7/8 months was 331.1 mIU/ml and 1157.1 for responders 
(mlU/ml ~10). 

Forty-six adults have received two injections of vaccine lot C-l219 and 
twenty-one of these have received the third injection. At 7/8 months. 100% 
(11/11) seroconverted (S/N ~2 . 1} and developed protective levels of antibody 
(mIU/ml ~10). The GMT for all vaccinees at that time was 583.4 mIU/ml. 

Forty-three participants have received two injections of vaccine lot C-L220. 
Thirty-eight of these have been administered the third injection. At 7/8 
months, 100% (29/29) seroconverted for anti-H8s (S/N ~ 2.1) and developed 
protective levels of antibody (mIU/ml ~10). The GMT for all vaccinees at that 
ttme was 1009.9 mIU/ml. 

No serious or alarming adverse experiences related to vaccine have been 
reported. Clinical and serologic follow-up continues tn progress. 

Study 882 - Tokyo, Japan - Or. S. Iino 

Healthy adults, initially negative for hepatitis B serologic markers, are 
receiving 10 mcg injections of vaccine from lot C-L215 at 0, 1, and 6 months. 

Forty adults have received all three injections of vaccine. At 7 months, 10~ 
(40/40) of the vaccine recipients seroconverted for antf-HBs (S/N ~ 2. 1). 

No serious or alarming reactions related to vaccine have been reported. This 
study continues in progress. 

Study 883 - Philadelphia , PA - Dr. S. Plotkin and Dr. S. Starr 

Initially seronegative health care personnel are receiving 5 mcg or 10 mcg 
injections of vaccine from lot C-L220 at 0, 1, and 6 months. 

Twenty-five subjects have received two 5 mcg injections of vaccine, and 24 of 
these have received the third injection. At 7/8 months, 100% (20/20) of the 
participants seroconverted (S/N ~2.1) for ant1-H8s. Ninety-five percent 
(19/20) developed protective levels of anti-HBs (mIU/ml ::_10) at that time. 
The GMT at 7/8 months for all vaccinees was 215.3 mIU/ml and 259.0 for 
responders (mlU/ml ::_10). 

Twenty-eight subjects have received two 10 mcg injections of vaccine , and 27 
of these have received the third injection. One hundred percent (24/24) of 
the participants seroconverted (S/N >_2.1) for anti-HBs at 7/8 months. 
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Studv 883 - Philadelphia. PA - Or. S. Plotkin and Dr. S. Starr (Cont.) 

Ninety-six percent (23/24) developed protective levels of anti-HBs (mlU/ml 
~10). The Gl'4T at 7/8 months for all vaccinees was 863.2 mIU/ml and 1084.9 for 
responders (mIU/ml ~10). 

There have been no reports of serious or alarming reactions to vaccine. The 
study continues in progress. 

Study 885 - Tampa, FL - Dr. A. Leibowitz 

Initially seronegative healthy adults are receiving 10 mcg doses of vaccine at 
0, 1, and 6 months from one of the following consistency lots: C-l215, C-L216, 
C-l217, C-L219, C-l220. 

One hundred fifty persons have received the first injection of vaccine. One 
hundred of these participants have received the second injection. No 
serologic results are currently available. There have been no reports of 
serious or alarming adverse experiences attributable to vaccine. The study 
continues in progress. 

Study 889 - St. Louis, MO - Dr. R. Perrillo 

The study population consists of two in1tially seronegative groups: 
institutionalized mentally retarded individuals and health care personnel. 
Mentally retarded individuals receive either 10 mcg injections or 20 mcg 
injections of vaccine. Health care personnel receive 10 mcg injections. All 
participants are receiving vaccine from lot C-K937 at 0, 1, and 6 months. 

Eighty-eight health care personnel have received the first injection of 
vaccine and 82 of these have received the second injection. At one month, 17% 
(14/82) of the participants seroconverted (S/N ~2.1) for anti-HBs with a GMT 
for all vaccinees of 0.5 mIU/ml. 

One female subject developed facial urticaria approximately one hour after 
rece1v1ng the first injection of vaccine. All symptoms subsided within 12 
hours after onset. The reaction was considered· probably related to vaccine. 
The subject received Benadryl prior to the second and third injections and had 
no post-vaccination reactions. 

There were no serious adverse experiences attributable to vaccine. The study 
continues in progress. 

Study 894 - Baltimore, MS - Dr. e. F. Polk 

The study population consists of homosexual males who are negative for all 
hepatitis e markers and have not previously received any hepatitis B vaccine. 
Participants are randomized to receive either 20 mcg infections of 
plasma-derived vaccine (lot C-M252) or 10 mcg injections of yeast recombinant 
vaccine (lot C-K563) at 0, l, and 6 months. 
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Study 894 - Baltimore. MS - Or. B. F. Polk (Cont.) 

Eighty-seven participants have received one 10 mcg injection of yeast 
recombinant vaccine and sixty-three of these have received the second 
injection. One subject only has received the third injection. Serologic data 
are not presently available. 

Eighty-eight participants have received one 20 mcg injection of plasma-derived 
vaccine and seventy of these have received the second injection. Mone have 
yet received the third injection. Serologic data are not presently available. 

No serious or alaming adverse experiences attributable to vaccine have been 
reported. The study continues in progress. 

Study 898 - West Point. PA - Or. R. Bishop 

Initially seronegattve healthy adults, 40 years of age or older, are receiving 
either 10 mcg (1.0 ml) injections of vaccine lot C-M126 or 20 mcg (1.0 ml) 
injections of vaccfoe lot C-F/1125. All injections are administered at 0, 1. 
and 6 months. 

To date, one participant has received the initial 10 mcg injection of vaccine, 
while two subjects have received single 20 mcg injections of vaccine. 
Post-vaccination serologic results are not presently available. No serious or 
alarming adverse reactions attributable to vaccine have been reported. The 
study continues in progress. 

Study 900 - London. UK - Dr. A. Zuckenaan and Or. I. urray-Lyon 

Initially seronegat1ve healthy male homosexuals are receiving 10 mcg (1.0 ml) 
injections of vaccine lot c-~126 at 0, 1, and 6 months. 

Serologic and clinical follow-up data are currently not available. No serious 
or alarming adverse experiences attributable to vaccine have been reported. 
The study continues in progress. 

Study 904 - Chicago, IL - Dr. H. A. Kessler 

Initially seronegative healthy adults are scheduled to receive 10 mcg (0.5 ml) 
injections of vaccine from lot c-~178 or from lot C-L217 at o. 1. and 6 months. 

One hundred participants {50 for each lot) have received the first and second 
injections of vaccine. Serologic and clinical follow-up data are not 
presently available. No serious or alarming adverse experiences have been 
reported. The study continues in progress. 
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Study 907 - Tokyo and Osaka , Japan - Dr. s. Iino and Or. T. Kuroki 

Healthy adults are receiving 10 mcg (0.5 ml) intramuscular or subcutaneous 
injections of vaccine lot C-L215 at 0, 1, and 6 months. 
Sixty-two participants have received the first and second injections of 
vaccine by the intramuscular route. Sixty-two subjects have also received the 
first and second injections of vaccine by the subcutaneous route. One hundred 
twenty-one of the participants (both routes) have received the third 
injection. At one month after the third injection, 98% (54/55) of the 
vaccinees who received intramuscular injections seroconverted for anti-HBs 
(S/N ~2.1). Ninety-seven percent (56/58) of the participants who received 
subcutaneous injections seroconverted for anti-HBs {S/N ~2.1) at that time. 

There have been no reports of alarming or serious adverse reactions 
attributable to vaccine. The frequency of systemic complaints was higher in 
the subcutaneous injection group after the first injection and higher in the 
intramuscular injection group after the second injection . The frequency of 
injection site complaints are similar between both groups after the first and 
second injections. The study continues in progress. 

Study 912 - Japan - Dr. T. Shimizu , Dr.~. Nakao , Dr. T. Marimo. et al 

Health care personnel are receiving 10 mcg (0.5 ml) intramuscular or 
subcutaneous injections of vaccine lot C-L220 at 0, l, and 6 months. 

Eighty-seven participants have received the first injection of vaccine by the 
intra~uscular route. Eighty-five of these subjects received the second 
injection . At one month after the second injection, 75% (56/75) of the 
subjects seroconverted for anti-HBs {S/N ~2.1}. 

Eighty-eight participants have received two injections of vaccine by the 
subcutaneous route. At one month after the second injection, 59% (43/73) of 
the subjects seroconverted for anti-HBs (S/N ~2.1). 

There have been no reports of alarming or serious adverse experiences 
attributable to vaccine. The frequencies of injection site and systemic 
complaints, after the first and second injections, were high for vaccinees in 
the subcutaneous injection group. The study continues in progress. 

Study 914 - Bruxelles . Belgium - Or. A. Burette and Dr. M. Deltenre 

Initially seronegative health care personnel are scheduled to receive 10 mcg 
(1.0 ml) injections of vaccine lot C-Ml26 at 0, 1, and 6 months. 

Twenty participants have received the first and second injections of vaccine. 
Serologic and clinical follow-up data are currently not available. There have 
been no reports of alarming or serious adverse experiences attributable to 
vaccine. The study continues in progress. 

24641/13 
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PROGRA"1: 

PURPOSE: 

VACCINE: 

PRINCIPAL 
INVESTIGATOR: 

SECONDARY 
INVESTIGATORS: 

STUDY LOCATION: 

DATE INITIATED: 

DA TE CO~PLETEO: 

23901/1 
l /2/86 

Alum-Adsorbed Yeast Recombinant Hepatitis B Vaccine, 
Study 779 

To evaluate antibody and c11nkal responses to the 
vaccine among healthy adults who are negative for 
hepatitis B virus serologic markers. 

Yeast Recombinant Hepatitis B Vaccine 
Lot 934/C-J62S (10 IIIC9 HBsAg/ml) 
Lot 972/C-K444 (10 mcg HBsAg/ml) 

Robert P. Bishop, M.D. 
Health Services 
Merck Sharp and Dohme 
West Point, PA 19486 

E. P. Avancena, M.O. 
Health Services 
Merck Sharp and Oohme 
West Point, PA 19486 

Joseph C. Rogers, M.D. 
Health Services 
~erck Sharp and Dohme 
West Point, PA 19486 

Joseph P. Romano, H.D. 
Health Services 
Merck Sharp and Dohme 
Rahway, NJ 07065 

Merck Sharp and Dohme 
West Point, PA 19486 

July 13, 1983 

In progress 



STUDY PROCEDURE: 

STUDY RESULTS: 

23901-2 
1 /2/86 

001b5 

Study 779 

The study population consists of 41 healthy adults of 
either sex (excluding pregnant women) employed at Merck 
and Co., Inc., who were initially negative for HBsAg, 
anti-HBc and ant1-HBs, had a normal ALT level and had 
not previously received any hepatitis B vaccine. 

Eligible participants receive a 1.0 ml (10 mcg HBsAg) 
intramuscular injection of var.rine nrnt111r~d by either 
the immune affinity or the {b) (4) procedure at 
0, l and 6 months. Study participants are asked to 
talc.e and record their temperatures for five days after 
each injection of vaccine and to record any local or 
systemic complaints that they may experience. 

A blood specimen (10-15 ml) was obtained from each 
participant approximately two weeks before 
vaccination. Post-vaccination blood samples (10-15 ml) 
are obtained monthly for seven months and at 9, 12 and 
24 months following the first injection of vaccine. 
Samples are assayed for HBsAg, anti-HBc, ant1-HBs and 
ALT, and these may be assayed for antibody to antigens 
in yeast extract. Samples w1th an anti-HBs titer > 
25 mIU/ml units are tested to determine the relative 
proportions of anti-! and anti-~ activity. 

HEALTHY ADULTS vaccine): 

10 mcg Lot 972/C-K444 at o. 1, and 6 months 

1. Number Vaccinated: 

Iniect1on No. 
_l_ .......L. _3_ 

26 26 21 



RESULTS (CONT.): 

23901/3 
1/2/86 

00166 

Study 779 

2. Serologic Results: 

Sero logic data are available for 17 participants 
at 7/8 months . Seroconversion (S/N ~2.1) for 
anti-HBs at 7/8 months was 100% (17/17). 
t.li nety-four percent ( 16/17} of the Vlltc i nees 
developed protective levels of anti-HBs (mIU/ml 
~10) at that time. The GMT at 7/8 months for all 
vaccinees was B08. 5 mIU/ml and 1124. 9 mIU/ml for 
responders with a titer of mIU/ml ~10. 

Among participants with serology data at 12 
raonths, 100% (12/12) were positive for anti-HBs 
(mIU/ml >10). The G~T at that time was 459.4 
mIU/mi (all vacc1nees and responders by either 
cutoff). 

Refer to Table l for anti-HBs responses and GMTs 
for other time intervals. 

3. Clinical Complaints: 

Clinical follow-up data are available for at least 
20 participants after each injection. The overall 
freQuencies of complaints are presented below. 

Type of 
Complaint 

Injection 
Site 

Systemic 

Frequency in% by Inject on No. 
1 2 3 

23(6/26) 15(4/26) 10(2/20) 

4(1/26) 15(4/26) 5(1/20) 

Refer to Table 2 for listings of specific clinical 
complaints by injection number. Maximum 
temperature data are provided in Table 3. 

There were no serious or alarndng reactions 
attributable to vaccine. 



RESULTS (CONT.): 

PUBLICATIONS: 

23901/4 
1 /2/86 

001b7 

Study 179 

React1ons reported to the OoBRR 

A 41-year old female subject, with a history of 
multiple allergies, received her first and second 
inject1ons of vaccine without clinical complaints. 

Several hours after receiving her third injection of 
vaccine, she developed a frontal headache and an 
erythematous papular rash. One 4 mg chlortrimeton 
tablet was administered. The headache resolved w1thin 
24 hours and the rash faded over the next four days. 
The clinical investigator considered the reaction to 
be vaccine related. 

Scolnick EM, Mclean AA, West DJ, Dienstag JL, Watkins 
E, Deinhardt f. Antibody and cl1n1cal responses 
among healthy adults to a hepatitis B vaccine made 
by recombinant DNA. In: Vyas GN, 01enstag JL, 
Hoffnagle JH, eds. Viral Hepatitis and Liver 
Disease. Orlando: Grune and Stratton, 1984: 
315-17. 

scolnick E~. ~clean AA, West OJ, ~cAleer WJ, ~iller WJ, 
Buynak EB. Clinical evaluation 1n healthy adults 
of a hepatitis B vaccine made by recombinant DNA. 
JAMA 1984; 251:2812-15. 



STtlDY 
POPULATION 
DOSE 
LOT 
REGit1£N 

Table 1 

AHT1800T RESPONSES fOllOWIHG VACCIHATIOH WITH RECDtl:IIHAHT HEPATITIS B VACCINE 

I 0779 
I HEALTHY 

10 11CG 
CK444 

ADULTS 

IHITIAl SEROLOGY: 
Ot 1, AND 6 ltOHlHS 
HECATIVE 

Til1E 
01011THSl 

I Y. WITH ANTI-NBS I GHT INIU/Hll I 
l---------------------------------------1-----------------------------------------------------f I I I RESPOIIIIER!l I 
l---------------------------------------l-----------------1-----------------------------------I I SIN>= 2.1 I HIU/tll >= 10 I ALL VACCINEES I SIN>= 2.1 I HJU/Hl >= 10 I 

o••••••a••••••••••••••••••n•••••••••••••••••••••••••••••••••••••a•••••••••••••••••••••••••••••••••••••••••••••••••~ 
l '100TH t'9Y. (7/2" 17r. (4/24) 1.3 2,.0 99.7 

2 NO!ITIIS 651. 115/231 52Y. 112/UI 10.4 59.4 110.4 

l ttoHTHS 767. 116/Zll 62Y. 113/211 16.1 St.6 107.2 

6 ttOIITIIS 897. 117/191 537. (10/191 19.3 ll.6 12t.6 

719 MOtmtS 100% 1171171 MY. 116/171 909.5 909.S 1124. <J 

9 MONTHS 1007. Ul/111 917. 110/111 767 .2 767.Z 127ff.3 

lt Hlltl111S lODX (12/12) 1007. llUUI 459.ff 459.4 ff59.lt 
I I .................................................................................................................. ~ 

0 
0 -c,,. 
0:, 



!!TUD'f 
TlffATHENT 
LOT NUHll[R 
oo,e 

I 0779 

IJtAT!fffT CLASS: 

CM'i4 
JO m:& 
Hl!ALT1fl ADULT! 

Table 2 

PATIENT COU4T ClJNICAL COHPLAJHTS 
RECotflllHAHT HEPATITIS 9 YACCIHf 

I TOTAL VlCCJH£fS C !6 PATIENTS) - DOSE 1 I 
, ______________ . -------------------------------------------------------------1 
I DAU POST Yl CClNATlOM I NU18ER 

CLINICAL l----------------------------------------------------------------------------1 MITH 
CCl1PLAINTS I O f 1 I t I J I " f 5 D IClltlPLAIHTS 

a••~a•••••a•••••oa••••••••••••••••• l••••••••••l•••••••••••••••a•••aQl~••••••••• la••••••••• l•••••••tteala••••a••••loawna•waaw 
I I f I I I f I 

REACTION, LOCAL CINJECT. SITU I 'i I 1 I 1 I o I o I o I I 6 
I , u.1i:o I , J.o;o I I J.ox, I , e.o:o I , o.o;o I , o.oY.1 I I , n.uo 

-----------------------------------1----------l----------l----------f----------l----------f----------l----------l-----------
!!m!EHE!!S I ti I 1 I l I I I o I I f I 6 

I C lS.47.) I ( J .8l!I I ( ll,8)!) I t o.o;o I I 0.07.1 I I o.o;o I I I U.17.1 

-----------------------------------l----------l---------- l----------1----------l----------l---------- l---------- l-----------
s v91Entc I 1 I 1 I o I o I o I I I I 1 

I f J.IIX) I I J.8?.I I I O.OlO I I I.OXI I I O.OlO I I I .Ol!I I I I J.87.1 

I 
~E l!ODY/GEtfERAl I 1 I 1 I ti I O I t I O I I 1 

I c , .a1. , I I J . 111. , I 1 0.01. , I 1 1 .01.1 I , 0.01. , I , 1 . oY.1 I I a 11.a:-: , 
I I D I I I I I 

HEADACHE I 1 I 1 I ti I o I O I o I I 1 
· I I J.11:1.) I I J.OY.) I I O.OlO I I o.o:o I I O.Ol'. I I C 1 .01.1 I I ( J.8)! ) 

-----------------------------------1----------I----------I---------- I---------- I----------I----------I---------- I-----------
PlRSOMS NITH Cot1PUJHTS I 5 I Z I 1 I O I O I O I I 7 

I I 19.!Y.J I I 7.7Y.t I I J.OY.J I I 1. 0Y.I I I O.O?. J I I I .DY. I I I f Z6.9JO 

-----------------------------------1----------1----------1----------1----------1----------1----------1----------1-----------
PfRSOHS wnH m cot1Pu1ms I n I tto I ts I H I t6 I 1!6 I I n 

I I 80.8)!) I I 9Z.3?. ) I f 96.ZXJ I n oo.,x, I 1110 .0l! I I (100.0?.J I I f 73.lXI 

-----------------------------------1----------1----------1----------1----------1----------1----------1----------1-----------
PER!IONS MITH HO DATA I e I o I o I o I o I o I I o 

I c 1.0:u I , 0 .0?.1 I c o.o:io I c ,.ox, I I o.o.o t c • ·'"' I I 1 0.117.1 

0 
0 -,,.. 
.0 



STIIUT 
lRUTNENT 
LOT IM1MR 
DOS! I 

PATIENT CLASS1 

0779 

CK<oll4' 
10 ttC9 
HEALTHY ADULTS 

Table 2 (Contd) 

PATIENT COUNT CLINICAL CllttPLAINTS 
R[CONIIItUNT HEPATITIS 9 VACCIN£ 

I TOTAL VACCINE!S I 26 PATIENTS! - DOSE Z I 
1---------------------------------------------------------------------------I I OATS POST VACCINATION I IM1MR 

CLINICAL l-----------------•----------------------------------------------------------1 WITH 
CONPLAINTS I I I l I Z I J I II I 5 I ICCHPLAlNTS 

•••••a•a••••••••••••••••••••••••e••l••••••••••••a••••••••l••••••••••l•••••••••• l•••a•••••• l•a•a•~••••la•••••~a•• I•••••••••• 
I I I . I I I I I 

REACTION, LOCAL I INJECT . SITE I I I I t I J I 2 I 1 I I I I II 
I , J.a::o I 1 1.n1 I r n.n, I , 1.no I , ,.a::o I c o.ou I I c 1S .11Y.1 

-----------------------------------1----------l----------l----------l----------1----------l----------1----------1-----------
SOIIENE!IS I 1 I t I I I I I O I 8 I I Z 

I ( J.87.1 I I B.IY.I I I 3.8Y.) I I 0.0lO I l 0.0)() I I 0.01.J I I C 1.7)0 
I I I I I I I I 

TIEIIDERNES9 I o I l I I I 1 I o I • I I l 
I I O.OiO I C J.8l0 I I J.8i0 I I J .8)0 I I , .o;o I I 0 .07. 1 I I I J.8i0 
I I I I I I I I 

9TtffN£99/TI6ffTHES9 I o I l I l I l I 1 I I I I 1 
I 1 0.01.1 I c J.e:o I r ,.a:o I I J . a 1.1 I I J.e:o I c 0 . 1:0 I I , J.&Y. I 

-----------------------------------l----------l----------l---------·1·---------1----------l----------l----------l-----------
9TSTIEHic I o I J I • I 1 I J I J I I 11 

I I 0.01.1 I f 1 1.SiO I I 0.0Y.I I G J .l!Y.I I I 11 .SY.I I I 11 .s:o I I I H . 11?.I 

eMOLE 80DT/6ENERAl I 0 z It l l 0 J 
I.OlO C 7.7Y.I I 0.01., C J .87.t I J .87.t I e.e:o I 11.SY.I 

SWUTIK& 0 l " 0 0 0 l 
I O.OY.I I :s.e:o I 0.01.t I 0.0)() I o.o:o ( •. ,.r., ( 3.11.J 

SENSATIOH OI' NARHTih CENERAl • 1 0 0 0 • l 
I • . ,:o I J.OY.J I 0 .0)0 ( 0 .07.J I 0 .07.1 I 0 . 0:0 ( JI . BY.I 

HEAOACNI! 0 I Cl 1 1 0 2 

' o.o:o I J.lliO ' 1.0:0 I J .IIY.) C J.81.1 I O.IIY.J I 7.7)(1 

RUPJRATORT 0 0 0 D 1 1 · 1 
I 1.0)( 1 • I .DY. I ' 1 . 11.1 ( I. DY. I • J.e:o ( J .eu ( :J.a:o 

PHARlHGtTlS I SO'Jt! ntROATt 0 0 • 0 1 1 1 
I O.OiO • o.o,o ( O.OlO I 0 .1)0 • J.1:0 • J.111.1 I J . IIY.I 

J 
CARDIOVASCULAR I 0 • • I l 1 1 

I I I . OY.t I I . ll! I I 1 .01. 1 I J . 11)!1 I J . IIY.I • 3.IIY.I I J.Ol!I 

0 
0 -...., 
0 



STUDT I 0779 
TREATnENT I 
LOT ..mBER I CK444 
DOU I 10 tlCII 
PATIENT CLASS • HEAllffY ADULTS 

Table 2 (Contd) 

PATIEHf CCUfT CLINICAL ClltV'UJNTS 
RECor181NANT HEPATI TIS B VACC I NE 

I TOTAL VACCIH£ES t 26 PATIENTS I - DOSE 2 • 

1---------------------------------------------------------------------------I I GAYS POST VACC I NATJOff I IUtlER 

CLINICAL 1------------------------------------------·---------------------------------I MITH 
tOltPlAIHf9 I o I 1 • 2 I :, • , I s • •cot1PLAINTS 

••• • •••••••••••••••8 ••••••••••••H•l•••••••••••••••••••••••••••••••••••••••••••l•••••••••• l•••• .. •••••••••-••••lat1•••••••• 
• • I I I I • I 

HYPERHNSJOH I O I I I II I 1 I l I 1 • I 1 
I I o.o:o I ( • . ,x, I I , .o:o I t J.8?.I I I 1.87.1 I t J .81. 1 I I t J .eY. I 
I I I I I I I • 

DI GESTlYE STSTE" I O I l I O • I I l I 1 I I t 
I I o.o:n I c 1. e;-. , I 1 0.0;-. 1 I I e.o:o • 1 1. e;-. 1 I 1 1.e:n I I c 1.r,o 
I I I I • I I I 

NAU!EA I o I l I o I • I l I 1 I I 2 
I I o.ox, I , :s.ez , • 1 o. oz , • c e .01. , I c 1.e:o I , 1.e1. 1 I I c 1. r,o 

----------------------------------- •---------- •----------1----------l----------•----------1----------1----------1-----------l'tRSOH! Wlffl Cllffl'LAIIITS I l I I I J I l I 4 I J I I a 
I 1 :,.ex, I c n.z7. t I 1 11 .s1. 1 I , 11 . si , I , 15 . 47.1 I , u . 57. t I • 1 J0. 87.t 

-----------------------------------1----------•----------l----------1·····-----•----------l----------l----------•-----------PERSOM WITH NO CCIHPLAltffS I ZS I 21 I rJ I U I 12 I U • • 18 
I I 96.2)! 1 I I 81 . 87.t I I 98 . 57. 1 I I ea.s:o I I M.6:1'.I I I 18.Sl! I • I I 69. ZY.I 

----------------------------------- t----------l---------- l----------l----------l----------1----------1----------1-----------
PPSfflft MITH NO DATA I O f t I e I O I t I e I I e 

• I 0 .0)! ) • I G. llO • I t . l Y. 1 f I , .e:o I I I .OXI • I • •• ,o I • I 0 . 0)!1 

0 
0 -~ -



9TUIJ'f 
l RE ATt1EffT 
Lor NUtfflER 
009! 

0779 

I CK41tlt 
10 HCG 

PATIENT CLASS• MEALTM'f ADUlTS 

Table 2 (Contd) 
PATI(NT COUNT CLI NICAL COffl'LAINTS 

RECotlllINANT H£PATITIS ~ VACCINt 

• TOTAL VACCJNE£9 I 21 PATUNTS I • DOSI! l I 
•----------------------------------------------------------------------------1 
• OA'fS POST VAtCI NATJOff I IM1'8ER 

CLI NICAL •----------------------------------------------------------------------------1 MITff 
COl1PLAI NTS I O • 1 I t • l I 'I I 5 • •c0t1PU INTS 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••l••••••••••l•••••••o•• l••••••••••I•••••••••• 
I • I I I I I • 

REACTIDH, LOCAL IJNJECT, SITU • t • t I O I O I O I O • • t 
• I 10.0Y.I I I 10,0l!I I I t .07. 1 I I o.o;o I I O.OY.I I I O, OY. I • I I 10. 0i': I 

----------------------------------- l---------- l----------l---------- l----------l----------l----------l----------l-----------
90!!£Nns I t • t • o • o I o I o I I t 

I 1 10 .oin I , 10.o;r. 1 • c , . ox, I , , .o;i1 I , o.e::o I 1 o.o,o I I , H . or.1 
----------------------------------- l---------- l---------- l----------l----------l----------l----------l----------l-----------
s r snn1c I 1 I 1 I I I I I I I t I I 1 

~OLE BOO'f/GENERAL 

[OEttA, fllCE 

ffEAOACHE 

INTEc.tnNTARf STSTE" 

PRIJRI Tl SI ITClt I N& 

I I 1.0:0 I I 1.1?., I I 5 .0Y.t I I 5 .0?.I I I 1 .07.J I I o.o,o I I I 1 . 0:0 

• 1 1 0 
5 , 0?.I ' 5 . 17. ) I o .o:o ' 

I 0 1 0 
O.DlO ' 1 , 17.1 I 0 .0?.I ' 

I 1 • 0 
5. 01.1 I O. t ?. I I t .OY. I ' 

I o 1 1 . ' O.OlO ' 5 .tl!I I s.oz, ' ' I 0 1 • 0 .0)0 ( 5 .07.1 I 0 . 0,: 1 ' 

0 
0.1::0 ' 

8 
t .OlO ' • ,.o,o ' 

l 
5 .tY.I ' 
' 1 .07.) ' I 

0 I 
t .o::o I c 

I 
• I 

0.07.I I I 
I • I 

0 .0,:1 I 1 

1 
5,tlO I I 

' I .DY.I I I 

0 
t .01.1 

0 
O.llO 

• O.H I 

, . 0,:1 

0 . 1 7.1 

1 
5 . l l!I 

1 
5 . t Y.I 

l 
5. t iO 

l 
5 .0)! J 

1 
5 . 0i': I 

ltA91t, NM I t I l I l I l I l I 9 I I l 
I I 0 . 01. , I I 5 .0)0 I I 5 .lr,O I I 5 .0?.t I I 5.07.1 I I t .!IT.I I I I 5 .0iO 

-----------------------------------1---------- t----------1---------- t----------1----------•----------1----------•-----------
PHSOHS eu nt CottPLAINTs • ! I 1 I 1 • 1 I 1 I , I • , 

• C H,OlO I C 15. 07.1 • I 5.0Y.t I I 5 ,07.1 I I 5 .0Y.I I I I . OY. I I • C 15. 0¥- 1 
-----------------------------------f---------- l----------l---------- t----------l----------l----------l ----------l-----------
n11scms &in H HO cONPLAI NTs • 11 • 11 I 19 I n I 19 I H I I 11 

• , es .ox1 I I a s .o;r.1 I I u . o:o I f ff.ox, I , n.ox1 I uoo.1x 1 I I , H .o?. 1 

-----------------------------------•----------•----------1---------- •---------- l----------1----------1----------1-----------
PU!ffllf'J &!I TH NO DATA I l I 1 • 1 I 1 I l I 1 I I 1 

I I ~ . s x , I I 4 .&Y., I I 1) .8?. l O I 4 . &Y.I I I ~ .8l!I I C 4 . 8l! I I I I 4 . 8 ?. • 

0 
0 -" 1\1 



STUDY 0711 
TREATttEKT · 1 

LOT tMfflER t Cl<'144 
9~E I lO tc9 

Table 3 
PATll'NT COUNT "AXnut Ttl1PERA~E9 

RECOl181NAHT HEPATITIS 8 VACCIN! 

PATIENT CLAS9t HEALTHY AIIVLTS 

I TOTAL VACCIN£1ES I Z6 PATllNTS J • OOSE 1 I 
l--------------------------------------------------------------------------------------1 I OAYS POST VACCINATION I NUHIIER 

nax TEl'IP£RATURE 1---------------------------------------------------------------------------------------I MI TH 
IOEG IF, o,iau I o I 1 I t • J I <1 I s I I I ""x nnP 

aaa••••••••••••••••• .. •••••••••••••l••••••••••l••••••••••l••••••••••l••••••••••l••--••••••l••••••••••l••••••••••I•••••••••• 
I I I I I I I I 

NOlfNIIL I 1 I 1 I 1 I 1 I 1 I 1 I • I I C J.a,o I C J . IIY. I I I 3.87.t I f 4.f1.I I ( 4 .t:JO I I 4 .JY.I I I I J .e,o 
I I I I • I I I 

< n I 24 I 24 I t4 I n I rt I n I I n 
I , 9t.J1.J I c n.1;O I I u.J?.t I 1 95.eiii I t ,1. r1., I , n.Jl!I I I t eo.111., 
I I I I I I I I 

99 - 99. 9 I 1 I 1 I l I o I l I l I I ~ 
I c 1.111.1 I c J.eio I I J.eio I 1 0.01.1 I 1 4 .t,o I t 4 .J:o I I , 1s.41.t 

------------------------ l---------- l----------l----------l----------l----------1--·····•-- l---------------------l-----------
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23 
Antibody and Clinicml Responsf:s Among He11lthy 
Adults to a Hepatitis B Vaccine Made by 
Recombinant DNA 

Cumntly, all commercial hepatitis B vaccines are comprised of HBsAg purified 
from the plasma of human carriers of the virus. However, the use of recombinant 
DNA technology to effect synthesis of surface antiaen by a culture of microorgan
isms is an attractive alternative to infected human plasma as a source of HBsAg 
for vaccine. Good e>.p~ssion of the enc for HBsAg has been effected in yeast 
(1). 

Recently, antiaen purified from fermentation cultures ofa recombinant strain 
of the yeast. Saccharomycts cerevisiae containing the 1ene for the adw subtype 
of HBsAg was formulared into a vaccine through abM>rption on alum adjuvant. 
Two methods were utilized for the purification of the HBsAa. Immune affinity 
chromatography uses specific an1i1en-antibody bindina to effect purification, while 
the second method, hydrophobic interaction chromatOll"lphY followed by 4el 
exclusion chrom&tOITlphy, depends upon the selection of water-immiscible mol
ecules followed by separation on the basis of molecular size. 

The physical And chemical characteristics of vaccine made from HBsAa pro
duced in yeast are very similar to those or vaccine prepared with HBsAg purified 
from huffllln plllSfflfl. Funhermore, the yeast recombinant hepatitis B vaccine has 
been shown to be both immuno,enic and protective in animals (1). 

We repon here the clinical and antibody responses obtained in the first three 
human clinical studies of the yeast rccombinan1 v&cc:ine involvin1 a to1al of 101 
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vaccinees. Participants were healthy, nonpregnant, adult volunceers. At entry, 
subjects were neptive for all hepatitis B seroloric markers, had a normal ALT 
level, and had not received any other hepatitis B vaccine. 

Panicipants in the studies received I .~ml intramuscular iajection or the 
yeast recombinant hepatitis vaccine containing 10 ...a of HBsA1 t O, I and 6 
months. The V2.Ceine used was from one of two lots. (Lot 93'4 prepared by the 
immune affinity chromato,raphy method gnd Lot 972 prepared by the hydrophobic 
interaction chromatography method.) Veccinees were asked to record their tem
perature daily for .S days after each i!\iection of vaccine and to rei,ort any local or 
systemic reactions that occuncd durina that period. 

Postvaccinaition blood samples were taken for the determination of hepatitis 
B seroloJic markers and ALT. ln llddilion, radioimmunoassay for the detection 
of antibody to utiaens in an · elttnct of yeast lacking the 1ene for HBsA1 was 
gpplied to pre• and postvac:cination samples. 

The vzcc:ine was well tolerated. There have been no serious adverse effects 
ttn'butable to vaccine and no evidence of hepatitis B infection amon1 the vaccinees 

(i.e., no elevation of ALT m.nd no antigenemia). Loc&l reactions coasistina prin
cipally of miJd sorcn~ss ar lhe uucction site, generally lastin1 J-2 days, have been 
reported followin1 ~ of iqjections with vacc:inc purified by the immune 
affinity ehromatop-aphy method (Lot 934) and I 6~259' of injections with vaccine 
purified by lhe hydrophobic interaclion chromatc,erapby method. Systemic com
plaints includina f: tigue, headache, elevated temperature (101• f-102" F, oral), 
pstrointestinal disturbance. symptoms of upper respinitory infection and nose
bleed have been reponed Collowina 4~339'ofinjections (Table 23.1). There have 
been no significant increases in antibody to antiaens in yeast extract associated 
wilh vaccination. 

Table l3.I 
Cliniclll Responses among Heillthy Adults to 10 t't! Doses of 
Rec:ombinant Hepaititis B Vaccine Administered at O. 1 and 6 
Months 

Proponion (Cji) orVaccinee1 with Oinical Complzints 
within S Dllys or Vaccination 

Study t1 VeccineLot Site I>osc I ('Ji) Dose?(~) Dose 3 (~) 

779 934 Lc=I 12/15 (IO) 11/ISm) II/IS (73) 
Systemic 5/15 (33) 3/IS (20) I/IS (7) 

m Local 6/24(25) 3/19 (16) 
Systemic 1/24 (4) 3119 (16) 

934 ~ 19/28 (61) 11/21 (39) 
Systemic 5/2101) 4r.8 (14) 

79S 934 Local 51?5 (20) 6/19 (32) 
Systemic 51?5 (20) 1/19 (5) 
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HBV Vucc:infl Mede by Recombinant ONA 

Teble 23.l 
Sen,c;onvenioa Frcqucnan for Anti-HBs among Healthy Adulu 
Receiving 10 ...a Doses or Recombinmnt Hepatitis B Vaccine at O, l 
1111d 6Months 

Proponion (9i) of Vaccinees with Antibody 

Study Ill Vaccine Lot '1 !Mo. 2Mo. 3Mo. 6Mo. 

ffl 9~ 6/15 '"l.S l.S/lS 15/IS 
(40) (93) (100) (100) 

m 7/24 13/19 12/14 
{29) (61) (16) 

792 9)4 11/ZI 21/23 ll/13 
(39) (91) (ICIO) 

934 l/30 21/30 19122 
(27) (70) (86) 

317 

7Mo. 

U/14 
(100) 

Antibody responses to 10 t1,g doses of the yeast m:ombinant vaccine have 
been compgnible to tho1e observed in previous studies with 20.,,.. doses of vaccine 
prepared from plasma-derived HBsAg. At I month, 2~ or the vaccinees 
were positive for Mti-HBs. By 2 months, 68%-939r, o( the vaccinees had anti• 
HBs, and ac 3 months 869'-IOOCJ'o were anu"'body positive (Table 23.2). The third 
dose of vaccine at 6 months has been &iven to U persons in one of the studies, 
rcsultin1 in a mon: then 2'-fold increase in eometric mean liter. 
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• A vecclne formulrited from hep8tltlo I eurfac ntlgen (H88Ag) 
produced by c recombln nt 1traln of the y eat Saeeh romyeeo ee,ev/.,11 
wae 11dmlnl1tered to two 9roupe of human volunt r11 compoeod ol 37 
he11lthy, low•rlGk lldUltCI. Emch I Ubfc)cl rocolved I 11>,19 dOIS of HBsA9 et o. 1, 
and 8 month • By onti month, 27% to ~ of tMJ Y ccln && had enUbody to 
HB111A9, nd by Ulree montflfl 101' to 10041(, w r 11ntlbody poeiUH. l roe> 
boo1t11 In ute, fOllowed t tM> third doM at 1 111 monthe. TII enUbody fo,med le 
preoomlnainUy t1p1cmc fo, the • determln11n1 ol HBut.9. There tltlv b n 1110 
aerloue r11actlon11 11ttrtbut&!bkD to the YIICCln • Th fflOflt r, qu nt complelnt 
h111 be n trenalent 1orene I at th Injection 11ft • Ae fer llfl w know, lhkl Is 
th flrat r ported UH> In m n of II w11ccln1> prepl!lred by recombinant DNA 
technolo9y. 

(JA MA 1fHM;2S 1:2812•2815) 

WORLDWIDE, human hepotiti11 B chronic carrieni now atimnted to 
infection constitutell II major public n,unber aiore than 200 million! laftc• 
ht11lth problem. la addition to the t.ion ia tranamitted to su■ceptible pear• 
disability auociated wit.h acute dilli- ·· son11 throu1h cont.llct with t.he blood, 
cal diuue, chronic liver di1&111e1, cir
r hosi11, aiad primuy hepo&octlllular 
carcinoma are now ~ MqUe-
1 e of UJU'tiOlffll hopmtitia B ill-

$ lao p 2785. 

fection. Indeed, m eome U1llUJ of 
Asia and aub-Su&ru Africa, pri
mary hepatocellul r ciircinoma ootcln• 
sibly attributable to hep titis B inft c• 
lion ranks s n lendin CAUSG? of 
cancer deoth11 among mr.lw.' 

The reaervoir or hepatiti B viruo 
resides moinly in a popufotion of 

,...,,. ..., -
"°"""""'·Mc,eb"""'" .'11081~.Po. 

11-,,d IOIOMo,cl, ~,-_ 
taelllooco,ct>,Mc;,c!iS!lo,pll~IICQCOICfl 
La--.00. "1D81 11:nt. PA I 11):1 ~. 

semen. or w i'nl of chronic curien or 
persona euf'leriAs acute in!ecUon. In 
low-incidenCi countrieo, 1uch u the 
United St.A th rink of h• titin B 
infection is still high ambDf curtain 
groups of htalth CIINI personnel, 
1)£tienta receiving dialysis treatments 
or blood product8 made from large 
pools, children born to AIAslui.11 E.slci
moa or to lndochine~ or Haiw.n 
refugees, res idents of institutions for 
the mentally hnndicnppcad, pr iaoners, 
usera o( illicit injec:tnbhi drug11, and 
persons ho nr<1 &Gmolly very pro
miseuo1111.' In high•incidenCQ 11reas 
ouch o, SoutJumct A.ail\, truGmioaion 
from mother to child in the perinatal 
p12riod is the mnjor mod!il of in!ection 
oupplemented by horizont.!l tr ns• 
mi111io11 batwoon othar family con• 
t.acLa.' 

Since there ii no ·elrtctive treat
ment ror hepatitis B infection, pre
vention in eaential. A safe, effective 
human hepatitis B .ac:ciae is now 
nilnble. However, it utili1111 hepati

tis B 11unacs antigen (HBsAg) puri
fied from the pluma of humu cal't'i

. ers of hepatitis B rirus infection. 
Coaeeq11111t1:r, the suppl)' of vaccine is 
potentially limited by available 
aourcec of suitable plasma. In addi
tion, extensive processin1 and safety 
tettin1118v been neceaary to ensure 
production of a vaccine a11ti1en that 
i1 pun aad free of any extraneous 
living agent that might have ~n 
present in the startin1 plumL Even 
thoqh multiple iAactivation treat• 
ments used in the ant.i1en p,nifica• 
tion proceas hue •n 1hown to inac
tivate representatives of all major 
BfOUpEI of animal ~ruaa: concern 
over the theoretical poaibility oC a 
living orp.aism such u the etioloric 
agent of acquired immune deficiency 
syndrome being present in pluma 
11nd surviri"I the purification and 
inactivation procedures has slo11,ed 
uceptance of hepatitis B vaccine. 

A promising a lterna tive to infect~ 
human plasma u a source o{ HBsAg 
for vaccine i1 the uae of recombinant 
DNA technolc,ey to effect synthesis or 
the aurf~ ntigen by a culture or 
microd?g niamc. The hep:atitis B vi
rus gene codin1 for HBsAg has been 
cloned both in E,c~hio. coli and in 
y,eut .. '; however, expression oC the 
aene in yeast has been much better 
thr.11 in £ coli. Furthermore, HB!Ag 

Hopolilill II Vecc:inc-Scotn,cll Ill 81 



produced by r•combinant yeast ~lle 
has bc!en shoW11 to nrgregate into 
particlH clo1ely resemblintr thoae i110-
l1.ted from human pluma. and this 
material was 1hown to include anti• 
bodies in mice and guinu. pigs.. u 

Recently, anti,en pari.fied from fer• 
mentation c:ultures of recombinant 
strain of the yeast SaccAaromrea 
Uff'flinu containing the gene for 
H~aAg has been formulated into n 
T&ccine through adsorption on alum 
adjuvant. Electron microtlCOpy re
vu.11 that the purified H&Ag used 
Cor this nee.int ui1ts u agrepte 
partidea 20 to 22 nm in diameter, a 
morphotoa also elulracteri1tie of !RE 
aurlace antipn in ilLflet.t pwma 
and o( the purified antipn aow uBGd 
in plasma-derived hepatitis B fl\Ceiu. 
In contrast to HBsAg Crom bu.ma.a 
pluma, the antilen produced by 
rec:ombiunt yeast is not s l:,a,11-
lated. U11der reducing eondition1, IO

dium dod~l sullaui 1l11:trophornisJ 
oC the antigen purified from yeut 
reveals single band of molscular 
weight 23,000, which eorresponcla to 
the non,tycosylatal polypeptide that 
is the major component of th bepti
tis B ril'UI envelope. The Taecine 
formulated using this material bas 
now been shown co ho immunogenic 
for mice a nd for monkeys with a 
potency equal to or superior t.o mat of 
vaccine made Crom plasma-derived 
antiaen. la addition, chimpanzees im• 
munized 'With this ;yeast recombinant 
hepatitis B Taccine (HBaA1 aubtype 
adio) weN! fully protected when chal
leneecf with rirus of either type ollr or 
avic, •·bile an.immunized animala all 
show.d evideoce of ilLfectioll whea 
c:halleapci.• 

111 this article we describe NlllWtll of 
the fil'St hwna.a imm~aic:ity
salety trial of the yea.st recombinant 
hepatitis B 'nleeine. To the best oC our 
knowled,e, this is the first time that 
a v&cc:ine prepared by rocombinant 
DNA technolOID' us Men am in 
man. 

MATERll:.LS AND fAEYHODS 
Popul Uon 

Putic:ipantll in thil, etudy "'11"' bonlthy, 
nonp,opant adult omployeaa ol Hflf'Ck 
end Ca, [nc. SubjllCU had to bo ti 
for hepntiti6 B terOIQ\!ical mnrk~ni ud 
bo"e a normnl lavol of aluino 11111i11~ 

· lransferaoo 11.nd 11111st not h11VQ r«oit'ad 
nnr othar hepstitio B ••ccine. Writton 

eonseat was oblllined after providing e.nch 
partieipll.Dt ..;th ialor11U1tio11 oa tho 1011reo 
of the i.avestigational yaut rec:Gmbinn.nt 
hepatitis B •accine, nuimal tfl11t results 
obtained with the nttine, •acciaatioa and 
bleeding lclledulu, Uld the potential risks 
and bznellts of participation in tho study. 

Vaccln 

Hepatitis B sunace utipn for the 
•acciao was prodllClld in f11n11u1aLluio11 cal
tul'ell of a rta1111biai111t strain ol th• J'81)8t 

S cerffiliGo coatai11i11t1 a plu111id CIIITY\III! 
the 1-■1 for the ollv, 111btype oC H&Ag. as 
lllncribad P~F-u:i 

Two methods '5111'11 1mploysd for tho 
Fillcatio11 · of HBaAg. 1-UAII aJ&aity 
chromato,raphy ues apecific t.11tigea
utiboclr biDdiacr t.o dact purilcatioa. 
vbile the -.and mauiod. hfdropliohic 
iataractioD dlromatol!r&Phr followed .,,. 
pl adusioa ehroma.t.DCnpbJ, ilepeadl oa 
aalec&icia of water-immilcillle mokcweo 
followed by aepsratio■ br 111ollealar ma. 
Detaila of the upreuiaa ol HBaA.g ia 
,-at and tJie puriAcatioo el cllo olllfMU 
utipo will bo published olaevure.. Puri• 
hd ffBaAs WU ttulad with fonnalclo
byde t.o lt&biliu tJie material wt to kill 
1111 utr&IIIOUI li¥ing Al3dUl that might 
be pnMllt. The aatipa wan Ulen formu• . 
lat-' imto • .-.cciao through adtorptioo OD 

al11111 MlJavut t.o sl"' 10 114 ot K'BeA1 ud 
0.5 1111 of alunlinara (bydrollide) ptr 1·&1. 
dote. TIie !aal lonaulation alao c:oatained 
1:20,000 thi111ero&al u a pl'OIQrY&titc1. VIC• 
CiDI WU maiutained at z to I ·c aatil 
l&IOd. 

Procedurec 

A blood u mpli wu obc&illGd fl'OII\ acli 
a11bject app,ocimaietr two WNIUi prior to 
the lrsl 'IMCiu\ioa aad wu \e&\ed for 
HBaA.1, antibody t.o H&Aa (aati-H&). 
utiboclr to c:on antipa (aati-Hle), nJa. 
aiH amiaouulforua (A.LT), and yeut 
utibocl,. Sobjecta louad lisible oa th0 
buis ol tla"4! ua&JI nN adled11lod 1o1 
rtClliWG a l.0-mL (10.,.g Hl6A.g) iDb11nlllll• 
cular lnjectioo ol the :,eut reeo111bi11&11t 
•acciaa at 0, l, and I moncha. Postvatcine• 
tioo blood N111plt1 for the determinatioe 
of hepatitis B Mrolo,ical mukors, A.LT, 
ud yeast anr.ibodr wen IICMdultd 1110ath
ly for N¥tD montba aad at e. lZ. 11.ad Z4 
months followin1 the firat iAjoctioo. 

VaccilKltl 111ere uucl to take their tem• 
paratun oily for &ve cln111 aftar ooeh 
injgctioo of •accino and to report any loul 
or l)'a1tmic nactiono tlult 11\ight oa:ur 
durin11 this period. 

A o ya 

Stnndard radioi111munol!.lllll!ly t81Jt kit.a 
waro ueecl for tho dotorminotion of 
HlloA1, onti-HBa, and anti-HBc. Titol"SI or 
11oti-Hllo aoerq uprtllOl!d in i11tern.ntio1Lt.l 

00180 

mllliunita per milliliter 11sinc the fonn11la• 
tion dt111:ribed by Rollit1ger et aL" A 
111rum 1Amplt •aa i:oasidtred positive !or 
aa.ti-HBa if the ratio or the 1&mple co11nts 
per minute to the 11eptin control serum 
cocu1t1 per miaate vu 2..1 or gTeater. 

Eltimates of the proportioo or aati-HBI 
in poatncclnatioa sera specific ror tbe o 
or a dewrminucs o! HBsAg wen band on 
an uaay deecribed by Hoofnacl• et al." 
Britll)', a liquot& of eac!i seNm sample are 
ine11batod with II nbt>,,e od HB,Ar· 
poaiti•e .wrwn, with• subt'yl)e 011 HB1Ae
po■itive aenun, and lrith normal bumaa 
mrum for two houn at room temperature, 
and I.hon each aurtun ia carriad through a 
lltandant radioimm1111oauay to m1u11ri 
nsidwil aati-HBa.. Baa.d oa the perc:ut o! 
neutraliutioa with tbli two HBsAr 1ub
tJ'llG aeni when c:ompured with the llllllft• 
traliud nonnal ballWI 111n1111, ao fttimate 
can be made of thv relali•e &alOIIIICI of 
anti-c1 and anti-ii antibodi• pr ... 111. SiDce 
the nc:ciu ii a mono•alont•l)'pe ldw 
preparation, IOl'II ril coaiaia either aati•d 
antillodies, uti-o aatl11odias, or II combi
A&tion ol both tn,a. ud th, amount oC 
Dttutralisatioo widi the HBaA.1-or tor11m 
la therefore & cliHCt auay (or the amocmt 
or uti-c pra1nL S11btraeti11g the amoaat 
or owtraliu.tioa with the HBIA1-or 
aorum from that f011Dd for the HBsA.1-Gd 
actrum thu si""1 u 11timat1 of the 
IIIIIOllllt or and◄ prtMDL 

A radioimmuaousay wu de~elol)ld to 
doted ,east antibodies ia tht 1era o( 
.-ueiae neipielita. For this usay, u 
•nnet of the parent atrain or S ~ 
lac:kina the plumid coatalaiac the pne 
for KBaA1 wu prepared by di1r11pti111 a 
501o 1U1peasion o{ the cella in a hom01e-
11W1r aad then clarilictd by eeatriluption 
at 9,000 r followed br puaaa, thrD11ch a 
0.45-ni,.m membraM 6.lter. The clari.&ed, 
filteNld estnct wu diluted t.o a linal 
protein coacentratioa of 80111/rnL wii.h 0.1 
M carbociate buffer uul pH 9.6 and 
adsorbed to \! •in pol)'ltyrene beads over• 
ni1lit a t 4 •c. Wuhed, dried beads wue 
maintained at -20 •c. T•·o hundred
microliter \'Olul'IMISI of Hra dih1ted 1:100, 
1:1,000, and 1:10,000 ia phoaphace--b1&fftred 
saline containiar 0.5CJ5 bovine terum albu• 
111ia and 0~'h Twffn 20 wtrt int11bated 
with coated buda for thrte hours at :rr •c. 
Following three washes with water, · the 
beacla WUN ioc:ubatecl with 200 ,.Lor iodine 
125 pNll4iD A. (11p,ci5e adivit)', 100,000 
cpm) for U houn at 31 •c. The protein A 
binds and labola any a ntiyeut antibody on 
tk<1 ad thnt it of the lg(i clan. After 
threa .addi.tional w1tar washes, the beads 

ero CARted and liun of yeast antibody 
-•rv detsrmioed by interpolation from a 
■tandard curve derived ur.ing dilutions or a 
hy1)0rimmune 111ina:i pig 1er11m hm.vinc an 
lllltibady titor to parent yenst , ~tract or l 
111illio11. 
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The serum 10.mple11 of ncci11H11 wu-11 
alac me111urtd for dwlBH in pr91ln1tins 
specific yeut 11.11tibodia or tao 11ppara11ce 
of a11v yeast utibodi111 aning o sodium 
dodeql wlfato polyacryla111ide gel tlecuo
phorasill (Nldacing), W e11ter11 blot tech• 
aique. [n this procedure, pannt yeut 
txtnlct iB l!lpanltod OD II 12..Sf. poly• 
ac,yla11nid1 pl Al&ar traufer ta a 11itro
eellal09e aheot, pol)'lll!ptidell from the pl 
are det«tad by iaeubntioa with e 1:50 
dih1tioD of the TM:CinN's aerum. follo"'ad 
b>· iacabll tioa ,ri th ,.I pro&oi11 A and 
elll)Ollure to 1-ray lilra (T. lf1111011, PhD, 
oral eommuaieaaoa, 1112). 

RESULTS 

The vaccine hu been W<.!U tolerated. 
None of the 37 ■ubjeeta studied to 
date has experienced 11 11Rrioa1 ad
verse atiect attn"bot&blfl to vaceiH. 
There bas been no eridence of hepati
tis B inlection amoa1 vacciDen, i1, ao 
elevation of ALT ftlues and ao uti
,enemia. Mild sorenaa At the injec
tion site f41nerally lutinc one to two 
days was reported by '7H, to 80~ o( 
vacciaees who received YICCine puri
fied by immune affinity chromatotra
phy (lot 934) but by a 1ubataatially 
smaller proportioa-2011 to 24" -of 
1ubjects who received Yaccine pre
pared by ht-drophobic interaction 
chromatography (lot 972) (Table 1). 
Inlreqaeat 11■temic complaiata oc· 
curring within .a five-day period fol• 
lotrinf nccinalion have included ele
vated temperature (38.3 to 38.8 ·c 
[101 to 102 •rt oral), Im~, head
ache, p.strointestinal disturbance, 
symptoms of upper l'ffpiratory tract 
infection, and DOMblted. 

Table 2 cummarius our observa• 
tions to date on the humu imm11110-

genicity of yeast ncombiuat bepati• 
tis B vaccine. Fi.ft.Ma persons (ten 
men, fi•• womea; acre nmp, 23 to 
S3 yenn; median &IQ. 33 :,uni) baw 
received all thrN dol8tl of lot t3-S 
vaccine prepared by the immune 
affinity chrom1togn,pby method. 
Forty percent had II det.t:tablt titer 
ol uti-HBn within one month of 
receivinr the first doM. By two 
months. the proportion ol aerocoa
verter11 rose to 931', and at lhrH 
months, oil recipient, of thill vnc:cine 
\\·ere antibody positive. The geometric 
mun titer following primllJ')' immu
nization reached o plate u !lt four 
months, th n incromsad more th n 
25-fold following the boooter dooo ot 
six monthll. 

OOlBl 

Tllblo 1. -PropartO'I (~) of Vacc:inooa Wrth Cinicol Comploint• Curing a 
F~y Poriod Follo,oing lr\ieCtiOII of Y OBI R~nt Mclpatilia 8 V11ccino 

VOCCIAO Let NO. 0- 1 0oM 2 Oooe i 

"lncluloa ,._ ..., - or - llllieallD8 DI IIIO IO!!owiftO: IMlpl:talln. 31.3 10 38.1 ·c c,o, to 
102 'F) (-1. ""lieuo ~) . ., _ _, •-_, (-). - C-1. •-• DI ,_ 

. let)' nCI-.. (llwN). end_,_(-). · 

T1b10 2.-S--WOtaion Fr~ anc Geotnolric Mee" rotena (GMTsJ• 
to, Mli·HBe Aft,ong lnilialy ~tiwc HQellhy .a.dub Ao,;amng 10-,ig 

0oaeo of Yeeat Fl~ Hlilpelilill B V■CCftC>t 

.... _....,_...pg,_.,, 
tAIO.t.MIIII....._ 
tA!I - ....,_ __, 11£1'11 et lloll 0.6 111<1./11111, - eociped • ,.i,,,c, of 0.3 lfflU/ffll.. 11>r 

_.,.Cll,IT .. 

Table 3.-P_.oee of Anti• ... Spocilc lot• &NI d OotermiNln111 
ol .. aAq in Poetvac:cinmlion Se,g • 

Tweaty-two subjects have roeeived 
YaccinG from lot 972 made from 
HS.Ag puri.6ed by the hydrophobic 
intraction chro11U1tofrt.phy method. 
Thell waccinffll have not bffn fol
lowed up for u long u the lot 93-& 
recipi nt.11, -.nd noue ha, yet r«eived 

third dOlfl. Preliminary urological 
resulw ore shown in Table 2 for 15 or 
thno ,olunteera (12 men, three 
women; age range, 24 to 63 yezra; 
medion ge, 40 years). The percent&\g(I 
or 1eroconverteMl wu 27 1:1t one 
month, 67% at two mont.ha, and SO% 

t three months. Geometric muo 
titeni •ithin the ftrst three months of 
Collov-up were ■imilar to those 
observed among recipients ol lot 9~ 
vaecine. 

Postvaccinotion serum u1mples 
with nnti-HBll titers oC 25 lmU/mL or 
mater we uaayed to determine 
the ~\'cent.age o( antibody spo!cilic 
for the .... ll nd d determinants of 
HBsAg. Table 3 shows the results or 
thesll assays. Antibody specific for 
the a determinant predominates. In 
the interval Crom two to seven 

211"1 JAMA. JvttO 1, 1004-Vol 251, No. 21 Hopatilio B V&ecino-ScolnJCk GI al 



months followinr the first dose oC 
vaccine, anti-a antibody accounted for 
approxim:i.tely 90~ of the total anti• 
HBs. 

Earlier 11tudies (unpublished) 
sho-,ed that the yeut recombinant 
hepatitis B vaccine induced a predom• 
inantly anti-A form of anti•HBa in 
African green monkeys and that 
these antibodies hnve J)2rsiglQd 
through two years oC follow-up. 

Anal)·sis of serum samples from 
participants in this study hr.a re• 
vealed no significant poatvaccinntion 
increases in yeast antibody titers ll.8 

measured by radioimmun y. By· 
Western blot nalysis, each human 
serum sample shows a unique "fin. 
get'i'rint" spectrum of antibodiu to 
yeast components. There may be only 
a few or as many aa 20 different 
banda praenL Analysis o! monthly 
postvaccination serum aamples from 
participants in this study bu UOWll 

l . Frum DP: s..i.cu .. primary '-Ith rara: 
S1rwisi111 ror eoatrol •r ~ ia the ..... 
ins _,Id: !IL Hepadtia B 1'11'118 ud hll rolnl8d 
4i-. 11ft l"4fe,,I. Dia 1ta;J:a2.m. 

t. Gus& I: Comparma el &lio .,;um.i.., ot 
lwpauua A aad I, ill Sul•- W, 41W HJ, 
Ma,...... JE (eda~ V'_, H.,.,..._ ~n..telplai,>. 
Fraaklia laltiwt.t P-. 1ffl. pp 19-14 

:a. lmmuaiaatioa l'ncllno AdriaooT eo-1,. 
_, lucu .. ud liepodoa B Yiru _,.._ A.,. 
/u- 11.J lm:tT:r.t-m. 

•· Hill•au Ml. McAIN, WJ, lu)"'&ak EB.~ 
a~ Q,,ali&J &11cl 1&11111 er 1111- llepa&ilio B 
,raft:iM. 0.. Jilal S,.IN! lta;M:S-U. 

, . krnll CJ. libcliaJ P, c,_..,.,. PJ, et al: 
£ap,tilioa i• £auPic.liie roli el MJN)&i&ie I 
rirua DS4 MIi"•- clNICI ia p&anaicl pBJtm. 
NOlvn lt'i't",219:41-41. · 

'- ValeU11ela P, Cray P. QuiNP M. et al: 
t.11el-.4e ......... .t ""' ,..,. codill(? r ... 11M 
1n11jor Drat.ti• or MpadUII B l'\l'U lllrfHID uti• 
119•· ,\·e11m, lt19:280'JlMlt. 

1. Vale11111ala P, Median A. Ruan WJ, o& al: 
S1·11tARia and .-111bly or hopaticia I 'lino 
811rfaa a11titr9a ,onicla ia JOUl. Nua,o ltn; 
111:31, -350. 

B. Hitum11n JU, Clwi• CY, Hap, Fl:, et al: 

no ch .. nse in the yeast antibody pat
tern !or any person s compared with 
his prevactination pattern. There has 
been no appearance of neW' antibodies 
in postvaccination sera and no siguifi• 
cant increuu in the intensity of 
existing antibody bands. 

CONCLUSIONS 

The results or this stud)' indicate 
that n alum-adsorbed hepatitis B 
v&ecine !ormulat.ed using HB1Ag of 
subt)-pa adw synthesized by recombi
nant yust cells is &afe and immuno
genic for. man. Seroconversion · rates 
and tit&r11 of anti•HBs obtained with 
the yeast recombinant nccine in thls 
study n? comparable with thoae 
obsernd. in earlier studieti of healthy 
adults u11in nccine deri•ed from 
human pluma. ... , 

PreviOWI atudin with hepatiti1 B 
Yaccine ·or human plum11 origin 
1ho11;ed that protect.ioa from infection 

fletor-oa 

. E:q,...aioe el ...,_cilia 8 Yiru •rf- ulliun 
ia yeaat. NtlCIN Aciu .. l_,..ll:2'141-l'lU. 

I. Miyuobra 4, TM-ci A. Houkl C. at al: 
t:.,,e.ioD el MpllUD9 8 Al'f8CI &asiaff ~ 
ia 18at. 1,- Natl ACM Sci (IS,( ~l-6. 

10. lllcAloer Wl, lo)'Uk El. ~ 1%. 8t 
al: Humu N,-ticia I •aa:im ,.,.. ,-wau, 
1-■IL ,:_,. llk:Sll'fzl11-llll. 

11. K.W.r Fl. Adam E. Hei'afl1 D. et at 
ltolpouo ID llepatitia 8 ,acciao ia a '"-er ad11lt 
popelatiN. ia Saaa- W, A.liar KJ, Me,-anl 
JE (ade): Viral H~ Plliladalpua. Fruklla 
lu&i&at.t Pna. 1-. Pf1'5l◄IS. 

U. Holl.._io lH, G•lff7 JU, Saal ....... I..A, 
et al: SoallcnlilC et llepaci&ia I _,,_ a■u,n 
ucl uui-Sy 11T radioi■--,. a...,_. 
......_,, lffl~--

U. O.iallanlt F, 2.aellffal a. r-r H. at al: 
P■um•KU911 lmmuisalioa api1111t lMpe&iD11 I. 
ia Enocmu S. SIIDrlock 5 (od9k P.m1-i1g, .r 
lb £.....,._ .s.,_,__.. .. H#IJMNill NC1<11 
York, ICPl laforll!odia ~ lRl, 
pp 140-150. 

l'- S-•- 'It, 5-u Cl:, Harlof EJ, ot al; 
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is associated wiih vaccine-induced 
anti-HBs.1

•
11 F11rthennore, one of 

these trials demonstrated that anti• 
body formed in response to \·accine of 
HBsA1 subtype cid provided cross• 
protection against infection caused by 
heterologous virus of subt}-pe av.• 
Since the antibody lormed by recip
ients ol the yeast recombinant hepati
tis. B vaccine is predominantly anti-a, 
this nccine should be protective 
against all hepatitis B virus subtypes. 
The efficacr of the yeast vaccine 
against both homologous ad and het• 
erologoua cii, virus challenge in chim
panues has been demonstrated." 

Studies are under .-ay to assess 
antibody persistence and to deter• 
mine optimai do.es of the yeast 
recombina.nt hepntiti1 B vaccine for 
hi>th healthy and immunocompro
miaed adults and children. 

16. ~ S, Han.y HP Jr, 0.-ridlaa ~. tl 
al: lll\aaM;ftic tffec& .C iuc\i .. lH ha,.&itil B 
.-ia& C-pamoo al 20 •icn.rram aod CO 
...,.... 4-. J M-4 Virot l.l;l:llt-W. 

ll. Hme■u IU.loa,ukEB.Mu.t.erWZ,n 
al: llapolilil, A Uld llupe&itia I --=•11. ill 
S.-- W, A.It.er Kl, !llaJHrd JE (fflk Viral 
H.__ Pkil6dolplli&, FruicliD lutitut.e 
"-.lllZ.Ha-391, 
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Hepaum B l'Hl:ill&DOII ot u-,hliillca. s.:au J 
Jr,,/occ Ou lta;Jlltuppl):'2-4 
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11. Frucie DP, Hadler SC, Tbo111peea SE. u 
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STUDY POPULATION: 

PROCEDURE: 

STUDY RESULTS: 
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Study 792 

The study population consists of 65 health care 
personnel of either sex {excluding pregnant women), 
who were negative for HBsAg , anti-HBc and anti-HBs, 
had a nonnal ALT level and had not previously received 
any hepatitis B vaccine. 

Eligible participants receive a 1.0 ml (10 mcg HBsAg) 
intramuscular injection of vaccine oroduced by the 
i11111Une affinity or the (b) (4) procedure at 0, 
1 , and 6 months. Vaccine recipients are asked to 
record their temperature daily for five days after 
each injection of vaccine and also to record any local 
or systemic co111plaints that they may have during this 
period. 

A blood specimen (10-15 m1) was obtained from each 
participant approximately two weeks before the first 
vaccination and on the day of the f1rst vaccination. 
Post-vaccination blood samples are obtained monthly 
for seven months and at 9, 12, and 24 months from 
subjects vaccinated with lot #934/C-Jf>25. 
Post-vaccination blood samples are taken at l, 2, 3, 
f>, 8, 12, and 24 months from persons injected with 
vaccine lot #979/C-K564. The samples are assayed for 
HBsAg, anti-HBc, anti-HBs, yeast antibody and ALT. 
Samples with anti-HBs titers ?, 25 mIU/ml are tested 
for the proportions of anti-! and ant1-~ activity. 

HEALTH CARE PERSONNEL (b) (4) Vaccine): 

10 mcg lot #979/C-K5f>4 at O, 1 . and b months 

1. Number Vaccinated: 

Injection No. 
_ l_ _2 _ ..J_ 

35 35 32 



RESULTS: (Cont.) 

PUBLICATION: 
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2. Serologic Results: 

Serologic data are available for 28 study 
participants at nine months. Seroconversion (S/N 
~2.1) for anti-HBs at 9 months was 96% (27/28). 
Ninety-three percent (26/28) of the participants 
developed protective levels of anti-HBs (mIU/ml 
~10) at that time. The GMT at nine months was 
531. 1 mIU/ml for a 11 vaccinees and 82&. 3 mIU/ml 
for responders with a titer of mIU/ml ~10. 

Among participants with serology data at 12 
months, 83% ( 20/24) were positive for ant i-HBs 
(mIU/ml ~10). The GMT at that time was 234. 1 
mlU/ml for all vaccinees and 403.0 mIU/ml for 
responders with a titer of mIU/ml ~10. 

See Table l for anti-HBs responses and GftllTs for 
other time intervals. 

3. Clinical Complaints: 

Clinical follow-up data are available for all 
participants after each injection. The overall 
frequencies of complaints are presented below. 

Type of 
Complaint 

Injection 
Site 

Syste11ic 

20(7/35) 23(8/35) 25(8/32) 

14(5/35) 11(4/35) 9(3/32) 

Refer to Table 2 for listings of specific 
clinical complaints by injection number. Maximum 
temperature data are provided in Table 3. 

There were no serious or alarming reactions 
attributable to the vaccine . 

D'lenstag JL, Watk.ins E, Hinkle CA. · Recombinant yeast 
hepatitis B vaccine: immunogenicity and safety. 
Hepatology 1984; 4:1077 (Abstract). 
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Table l 

ANTI800'f RESPONSES FOLLOWING VACCIIUTIOH WITH R£COt18IHAHT HEPATITIS 8 VACCINE 

0792 
HEALTH CAR£ PERSOWNEL 
111 11C6 
CIC564 
O, 1, AHO 6 MONlllS 
NEGATIVE 

I Y. WITH 11.HT!-tftlS I GHT IHIU/11ll I 
l---------------------------------------l-----------------------------------------------------1 I I I RESPOtmERS I 
l---------------------------------------1-----------------t-----------------------------------l I SIN n 2. l I HIU/Ml >: 10 I All VACtlllHS I SIN >= t .1 I PIIU/f1L >= 10 I 

••••o•••••••••••••••••••••••••••••-••a••••••••••••••••••••••••••••••••••••••••••••••••••••e•••••••••••••••~•••••no 
I 

! ttONTH nx UO/lftl 5.9)( 12/lftl I 1.1 7.2 I 711.6 
I I 

t ND>ITHS 8111. Ull/321 75Y. 124/321 I 24.5 "3.4 I 65., 
I I 

l t10tOH5 91Y. Ct9/lt> 8lY. 126/321 I tiS.l '3.4 I el.l 
I I 

6 l10t1THS 971. 129/JOI 97Y. 129/lOI I 72.ft 84.0 I 84.0 
I I 

9 HOtlTHS 961. CH/ZIii 93)( 126/281 I Slt.l 67t.7 I 8Z6.l 
I I 

12 l'IONTHS 921. 122/2" 831. 120/241 I 234.l 403.0 I 403.o 
I I 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

0 
0 -a, 
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Table 2 
PATIENT COU~T CLINICAL COHPLAJHTS 

RECOffllttlANT HEPATITIS 8 VACCIIIE 

LOT NlR1BER 
DOSE I 
PATIENT CLASS: HEALTH CAR! PERSONNEL 

I TOTAL VACCJN£ES C 35 PATlEMTSI - OOSE 1 I 
l----------------------------------------------------------------------------1 
I DAYS POST VACCltlATIOH I NUHBER 

CLINICAL l----------------------------------------------------------------------------1 WITH 
tOffl'LAIHTS I o I 1 I z I :, I ,. I , • •c0t1PtAIHTS 

•••••••••••••••••••••••1>11••••••••9 •1••••••••••1••••••••••1••••••••••1••••••••••1•••••••••• ••••••••••••••••••••••••••••••••• 
I I • I I I I I 

REACTIOH, LOCAL IIHJECT, SITU I 6 I Z I 1 I l I O I O I I 7 
, , 11.1;,;, IC 5.7i!I I C Z.9%1 I I z.,:t.l I I o.o:o IC 1, 0% 1 I IC 20.0:t.l 

-----------------------------------l----------l----------l----------l----------l----------1----------1----------1-----------
PAIH I 1 I O I I I t I O I I I I 1 

I c z.,::-:1 I , o.or.1 I I o.ox, I 1 ,.,x, I I o.ou I , 1.,x1 I I c z.•:t.1 
I I • I • I I I 

SORENESS I !J I Z I l I 1 I o I t I I 6 
I I 14. J;( I I I s. T/.1 I I I. 9Y. I I I Z. 9;( I I I O. 07. I I C I. 0,0 I I C 17. li! I 

----------------------------------1----------l----------l----------l----------l----------l----------l----------l-·---------
sysTEHIC I t I J I 2 I 1 I O I 1 I I 5 

I I 5.77.1 I I 9 .6:f. l I I S.T/.1 I C t.9%1 I C o,o;o I I !,,./.I I I I l 't.J:f.l 

----------------------------------------------------------------------------------------------------------------------------I 
eetOLE BODY/GElaRAL I 1 I 2 • I I 0 1 I ., 

t.9%1 I C S.T/.1 I 0.0% 1 I O.t:t.l I I e. o:o C 2,,-/.1 I C 11.to:t.l 
I I I 

SMEATJHG I l I 0 0 • I 0 e I l 
2.9%1 I C 0.0:t. t C 0.0%1 ( 0 .0:t.1 I 1 o.o:;o I 1 .0:t. 1 I C 1 .9% 1 

I I I 
HALAJSIE I 0 I 2 II 0 I 0 0 I 2 

0,0%1 I I 5,T.O C 0,0%1 ( O. OY. I ' o.ox, C 1.er.1 I C 5. 7)0 

I 
HfllDACHE I 0 1 0 9 0 1 I f 

I I 0.07.1 I 2,9,0 I o.o:o ( 0 .0%1 I 0.07.J I 1.,;c1 I I 5. 7% 1 
I I 

INFECTIOUS STtllJIHIH!S I • e e 1 0 • I l 
0.07.I C 0.01.1 I 0.07.t I Z,9i0 C ,. ox, ' o.or.1 I ( t.9:t.l 

I 
INFLUENZA, NOS I 0 • 0 1 0 0 I l 

I ' o .ar.1 C 0 , 8 Y. I ( 9 .IY.) I Z.9Y.I C O.OY.I ' O.Oi!I I C 2.9Y.) 
I I 

KU!CULOSICIEUTAl I 1 1 1 • 0 0 I l 
2.9i0 C t.97.t I r.,x, I O.OlO I O,OY.I ' O.OY.I I ( t.9Y.I 

I 
" YA lCU i 1 1 1 • 0 0 I l 

( t. 9'/. ) I 1.9:f.l ( z .,:t.l ( ,.ox, I o.o:o ' 1.0?.1 I ( t.,?.I 

Q 
Q ... 
OD ..., 



STUOT : 01,t 
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Table 2 (cont) 

PATIEHT COUNT tltHltll tot1PUINTS 
RECot18INANT HEPATITIS 8 YACCIHl 

,ATIEHT ClASSr HEALTN CARE PERSONNt:L 

I TOTAL YACtltll:ES I 35 PATtENTSI - OO!E 1 I 
l----------------------------------------------------------------------------1 
I DAYS "'"' VACCIHATJOff I NUNBER 

CLINICAL 1----------------------------------------------------------------------------I MITH COtlPlAIHTS I O I 1 I t I 3 I " I S I ICDtfPlAIHTS 
•••a•••••••~•••••••••••••••••••••~•I•••••••••• •••••••••• •••••••••• ••••••••••••••••••••••••••a••• aa••••a••~ •••a•••uaa 

I 
DIGESTIVE SYSTE" I O 1 1 0 0 D l 

o.o;o I Z.'1)0 I Z.9'0 I o.o;o I I.OY.I I o.o:u I Z.'liO 

NAUSEA I O l l 0 0 a l 
0.01.1 I 2.,;o I Z.'17.1 I a.ox, I o.ox, I t.OXI I 2.'11.) 

NERVOUS SYSTEN I 1 I 0 0 0 0 l 
l!.91.1 I 0.01.1 C 0.01.1 I t.0lO I 1.01., I o.o;o C !.'11.> 

VUITJGO/IJllZINtSS I l I O O O O 1 
I I t.9i0 I 0.0iO I I O,DY.I I I 0.01.1 I 0.01.1 I 0.01.1 C t.9%) 

-------··---------·-·--------------l----·-----l----------l----------l------·---l----------l----------1----------1-----------PUISON! einH tOHPt.AINJS I a I s I 1 I r I o I 1 I I u 
I I U.9)0 I I 1,.1;:1 I I 8.6i0 I I s.r.o I I t.01.1 I C !.91.t I I C ]1.47.1 

-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PEASDHS 111TH HO COtlPLAINTS I l!7 I 31 I 3Z I 33 I JS I 3" I I t• 

I c 11.11.1 I I 85.7'0 I c 9l.4i!I I I 9".31.1 I 1100.0;0 I c 97.11.1 I I I H.1>1.> 

-----------------------------------1----------1----------1----------1----------1----------1----------1----------1-----------
PERSOtfS MITH HU DATA I O I O I O I O I O I I I I 0 

I I 0.01.1 I C 1.01.1 I C O.OlO I I 11.1;:1 I I O.OlO I I 0.07.t I I I 0.01.1 

0 
0 -3' 
011 
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Table 2 (cont) 
PATifNT COlffl CLINICAL CONPLAINTS 

RfCDMBIHIINT HfPATITIS 8 VACCINE 

PATIENT CLASS: HEAL1H CAR! P!R!ION!fEL 

I TOTAL VACCINE[! I lf PATIENTSI - DOSf ! I 
1----------------------------------------------------------------------------I I DAYS POST VACCINATION I HUtlB[R 

CLINICAL 1----------------------------------------------------------------------------I MITH 
CDHPLAINT!I I O I 1 I 2 I J I 4 I !J I IC011PlAlHTS 

•••••a•••••••••••••••••••••••••••••l••••••••••l••••••••••l••••••••••l••••••••••l••••••••••l••••••••••l••••••••••I•••••••••• I I I I I I I I 
REACTION. LOCAL !INJECT. SITU I 7 I 2 I Z I 1 I o I o I I 8 I I H.OlO It 5.T/.1 IC S.77.1 IC 2,97.I I I 1.0Y.I I I O.D7.1 I It H.'17.I 
-----------------------------------l----------l----------l----------l----------1----------1----------1----------1-----------

sORENUS I 7 I 2 I Z I 1 I I I o I I & 
I t 20.oio I t 5.nl I c S.77.1 I c 2.9l0 I c 0.17.1 I t o.ou I I c 22.,1.1 -----------------------------------1----------1----------1----------r----------1----------1-------- . , __________ , __________ _ 

Sl'STEHIC I 2 I D I 1 I O I 1 I D I I 4 I ( 5.7)0 I ( D.o;o I C 2.97.1 I C O.DY.I I ( t.,;o I I o.o:o I I C U.47.1 

l!HOLE IIOOY/GEH!RAL I 1 0 I D 1 0 2 
2.97.1 I 0.0)(1 I o.o;o I 0.117.1 ( 2.97.1 I 9.0Y.I I 5.T/.1 

HUDACH!! I l 0 • 0 1 0 I! 
I t.97.1 I 1.07.1 ' O.GY.I ( 11.07.1 I Z.97.1 I 1,11)(1 ( !I. T/.1 

IIUPll!ATORY I I 0 1 • • I I 

'·''° I 0.07.1 ( 2 •.. ✓.I ' 0.07.1 I O.GlO I 1.01.1 • Z.'ll!I . 
llfflHlTIS I 0 • 1 0 0 e l 

O.Ol!I I 0.07.1 I t.9'/.1 ' 11.07.1 ' 1.07.1 I 1.01.1 I 2.,x1 

M(IIIIOU!I SY STU4 I 1 • 0 0 0 " ll 
2.97.I ( 0.07.1 ' ,.o,o ' o.or.1 ' 11.07.1 ' o.oio I 2.,r.1 

VERTIGO/DUZIHES!il I 1 I II I O I II I o I I I I 1 I I Z.97.t I I 0.07.I I I 0.07.t I I 0.117.1 I I 0.117.I I I O.OJCI I I I Z.9l!I 
-----------------------------------l----------l----------l----------1----------l----------1----------1----------1-----------
PEl!Sons MITH COffl'UINTS I 7 I Z I ] I I I I I I I I 9 

IC 211.01.J 11 S.TI.I I I 8.61.1 I I Z.91.1 I I Z.9)(1 I I 0.17.1 I I I U.77.1 

-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PEllsom ~n" NO COffl'LAJHT9 I 28 I SJ I 12 I ~ I l'I I 35 I I 26 

I I 110.07.1 I ( ,~.l7.I I I 91,41.1 I I 97.17.1 I C '7.17.I I UOl.117.1 I I I 7lt.]7.I 

-----------------------------------t----------l----------l----------l----------1----------1----------1----------I-----------
PERSO'HS MITH NO DATA I O I O I O I t f O I O I I II 

I I O.D7.t I I 0.17.1 I I O.OY.t I I 0.117.1 I I 0.117.1 I I O.O:O I I I O.DY.I 

0 
0 -0, 

"' 
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Table 2 (cont) 

PATIEHT COUNT CllHICAl CottPLAIHTS 
RECOt81NAHT HEPATlllS 8 YACCIHt 

PATUHT CLASS: HEALTH CARE PERSCltltl£l 

----------------------------------------------------------------------------------------------------------------------------I TDTAl YACtlffEU I 32 PATIENTS I - DOSE :S I 
1----------------------------------------------------------------------------I I DAYS POST YAttlNATIOH I HUHBER 

CLINICAL 1----------------------------------------------------------------------------I ~ITff 
C011PUIN1'S I O I l I Z I :S I "I I 5 I lt11"1'LAINTS 

uuoa••oaaa•a••••••••••••a••~••••••• l ••••••••••l•■•a••••••l••a■aa••••••••••••••••••••••a•••••••••••••••••••aa•••• • ••a•a••aaa 
I I I I I I I I 

REACTION, LOCAL !INJECT. SITE I I 6 I J I 3 I o I I I O I I 8 
I • 1e.e:r.1 I • 9."17.J I 1 9.4:o I I o.ox, I t o.or.1 I I e.o;o I I t n.11r.1 

-----------------------------------1----------l---------- ---------- ---------- ---------- ---------- ----------1-----------PAIH I o I l l o t'J e I l 
I • o.o:n I 1 :s.uo , J.uo I o.or., 1 o.o:o I o.oiCJ I , J.1;0 
I I I 

SO!lEHESS I SI l 2 O I o I 6 
I I 15.61.t I I J . I XI I 6.lY.J I 0 .07.J C 0.11:0 I t.07.1 I C 18.li!I 
I I I 

TEtmERHESS I II I 1 0 O o o I l 
I G 0.07.1 I I J.ll!l I 11.07.J I 0 .07.1 C 0.07.1 I , .e;o I I ].UO 
I I I 

l'RURITIS U TCHIKB I I I I O O I O II I I 
I I J,17.1 I I 0.17. I I 1 .07. 1 I 11.07.1 C O.liO I 1 .01. I I C :S.UO 

----------------------------------- l---------- l---------- l----------l----------l----------l----------l---------- l-----------
snnn1c I 1 I I I 1 I 1 I 1 I l I I J 

I I J.lXJ I I e .07. J I I J.17.1 I I J.11.1 I I 3.17.1 I I J . ll!t I I I ,.~;n 

ta!OLE BOtJT/G!N[RAl 1 0 I 0 D 0 D l 
3.11.1 I o.ox, I 1 o.o:o I 1. 07. 1 I o.ox, I 0. 01. 1 I 31.1:0 

I 
ffEA'OACHE l 0 I • II • • 1 

3.liO I c. e:r., I 1 o.o:io I 1!1.07. ) 1 O.OX) I 0 ,07.I I 31.17.1 
I 

RHPIRATOffY • • I l l l l 2 
o. ox, I 0.17.1 I I J . 1)0 • J . 1:r. , • :S.l?. I I ll, 17. I ' 6.37.1 

I 
PltARTKl:lTI9 I SCll'f THROAT I 0 0 I l l 0 0 1 

o.o,o I O.IXI I I ll . llO G J.UO ( 1,01.1 I 9.17.I ( J . lXD 
I 

UPPER RESPlRATOltY INFECT., HOS D • I 0 0 1 1 1 
0 .07. 1 I 1 .or.1 I , 0 .0:r. 1 C 11.0:1.1 ( J.i:o I :S.U!l I J.17.1 

I 
mJSCUl.OSltElET AL 1 • I I • II • l 

J . 17. 1 I 0.1:r.1 I I 1,07. J I a.,x, ( 0.117.1 ( O.D?. I I J. 17. 1 

0 
0 ... 
-0 
0 
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Table 2 (cont) 

PATIENT COUHT CLINICAL CCIHPlAIHTS 
RtCot!BJNlNJ HtPATITl!I B VACCIH£ 

PATIENT CLA!IS : HtA LTH CARE PIR!ICMIEL 

I TOTAL VACCIN£E!I I 3Z PATJENT!II - DDS[ J I 
•----------------------------------------------------------------------------1 I DAl'!I POST VACCIHATION I IIUl1l!ER 

CLJHICAL 1----------------------------------------------------------------------------I Mint 
COHPLAIHTS I O I l I Z f 3 I 1' I S I •cmPLAINTS .............................................. , .......... , ..........••......... , .......... , .......... , .......... , ......... . 

I I I I I I I I 
ltYALGIA I l I O I II • G • 0 I O I • l . 

I I 1.11.1 I I o.ou I t o.olo I t o.oY.> I , • .o;o • , o.oY.> I I • J.1x, 
-----------------------------------1----------1----------1----------•----------1----------1----------1----------1-----------
ptRSOOS Nlllf CottPUIHTS I 6 I J I J • 1 I l • 1 I • 9 

I • 1&.eY.1 I c ,.-.io I , , . ,.Y.1 I c 1.1Y.1 I • 1.1Y.1 I ·c 1 .1Y. 1 I • • te.uo 

----------------------------------- 1----------l----------l----------l----------•---------- •----------•----------•-----------
PERSONS MITH NO COt1PUINtS I H I n I n I 11 I n I n I I n 

I , e 1.1Y.1 I c ,o.,Y.1 I , 90.6:o I • 96. , :o I 1 96 . 9)(1 I 1 96. t )(I I I c n.n, 
-----------------------------------1----------1---------- l---------- l---------- l---------- l----------l---------- l-----------
"fllsms !!'ITlt NO DATA I o I • I e I • I o I o I I o 

f C e.o:o I f 0.11.J I I O.D)(J I I 0 .0)( 1 I I ,.ox, f I I . O)( J I I f , .o:o 

~ 
0 --0 -



ST\IUT t 0792 
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DOSE I 10 HCG 

Table 3 
PATIENT COUNT "A>Clffl.tt TEffl'ERAlURES 

RECot18INAHT HEPATITIS 8 YACCINf 

PATlafT CLllSS: lt£Allff CME P!RSOt&IH 

I TOTAL VACCINfES t 35 PATIENTS) - DOSE 1 I 
1---------------------------------------------------------------------------------------I 
• DAYS POST 'IIACCDIATION f HUtmER 

"llX TEHPERATURE f---------------------------------------------------------------------------------------1 MITH 
C DEG F , ORAL I I 0 I l • ll! • J I 4 • 5 • • I NAX TENP 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••l••••••••••t••••••••••t••••••••••••••••••••• 
• I • I • I • I 

< 99 • H I ta I Jl I ll • H • u I I 15 
I 1 11.4,o • t M.&7.1 I I ae.67.t I 1 ,1.t7.t I 1 11.s:u • c n.aio I • c 1ir.,x1 
I I I I I I I I 

,, - '"·' I 10 I 4 • J • J • a • a I • 18 
• I ll!8.6)!) . • ( U.1%1 • C 8.67.1 • I e.a:o • C n.57.t • ( ll!4.UO I I t Sl.4:0 
I I I • • I . I I 

Ult - 100., I 0 I 1 I l • I I o I I I I 2 
I C 0.07.t I I J.07.t I I Z.9'tt I I 1.17.t I I ,.on I I 0.07.) I I I 5. 77.t 

-----------------------l----------l----------l----------l----------•----------1----------1---------------------t-----------
TEHPERATURE TAKEN I 35 • 33 • 35 • 34 • ]4 • JJ • • 35 

I uoe.07.1 • 1 M.11.1 • 1100.07.1 • , ,1.uo I c u.u, • c 9".J7.I • • uoo.o;o 

------------------------•----------•----------1----------•----------•----------•----------•---------------------•-----------TEHF'tRATUIIE HUT TAKEN I O • 2 I O • 1 I l • 2 • I I 
I I 0.07.1 I I 5.77.1 • I o.oxt I I ll!.91.t I I ll!.97.t I C 5.T.1.1 • I ( 0.07.1 

0 
0 -,4) 
I\J 
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DOSE : 10 11C5 

Table 3 (cont) 

PATIENT COUHT 11AXIHUH TENPfRATffllES 
RECOl19INANT HEPATITIS 8 VACCIHE 

PATIEHT CLASS: HEAlTH CARE PER!OHN!l 

I TOTAl VACCIN£ES ( 35 PATIENTSt • DOSE 2 I 
l---------------------------------------------------------------------------------------1 
I DAYS POST VACCIHATIOH I NUt19ER 

HAX TEHPERATUIIE 1---------------------------------------------------------------------------------------I WITH 
I DE& F • ORALI I O I l I 2 I 3 I 4 I 5 I I I tux nHP 

aaaaa••••••••••••••••-••••••••••••••••••••••••••••••u•• l••••••••••l•••••••••••••••••••••l•••••••••••••••••••••l•••••aaaaa 
I • • I I I I I 

< 99 I 21 I :,o I 30 I n I 26 I 11 I I 1e 
I , 19.4Y.J I , es.r1.1 I c as.r,o I , ea.,1.t I c 76.!l>:t I c n .21.1 I I I u.,Y-1 
I I I I I I I I 

" - H.9 I 1 I s I s I 4 I 1 I l I I 11 
I I H .6l!I I I 14.3i0 I C 14 .31.I I C U.4)() I I 21.6i0 I I 8.117.I I I I 45.TI.I 
I I I I I I I I 

1110 - 1011., I o I o I o I o I l I o I I l 
• ( t.O?.J I I O.O)(t I C e . 01.1 I I 1 .01.1 I « 2 .91. t I I o.o:o I I I 2.9?.I · 

------------------------1----------1----------l----------l----------l----------l----------•---------------------•-----------
lElff'fRAME TAKEN I 34 I 35 I JS I JS I M I 14 I I 35 

• I 97.llet I n oo.o:o I UOl.ll!I I 1100 .0:0 I I 97.Un I I 91.l)(I I I 1100.0Y.t 
------------------------•---------- l----------l----------l----------l----------l----------l ---------------------•-----------
tu1PERATU11E KOT TMEN I 1 I o I e I • I 1 • 1 I I • 

I ( 2 .U t I I 1.01.1 I I O.tY.I I I o .OY. t I ( !.91.1 I I 2.9?.I I I I o.o:o 

0 
0 --D 
~ 
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Table 3 (cont) 
PATIENT COIMT NAXlltlltt TIENPER ATtnlES 

R£COH8INANT HEPATITIS 8 VACC1N£ 

PATJ!NT ClAS9 1 HIE Al Tff CAIi! Pfltsmaf( L 

I TOTAL VACCINIEES I lt PATJENTSJ - DOS£ J I 
l--------------------------------------------------------------------------------------1 I DAYS POST VACCINATION I NU18!R 

"AX TEt1PIERAT\JlllE l---------------------------------------------------------------------------------------1 NI TH 
10 £6 F, ORAU I O • 1 I t I J • It I 5 • • • 11AX TIEl'P ................................................................................. , ..................... , .......... , ......... . 

I I I I I I I I 
< n I re I ta I ta I 211 • I u • t1 I I u I I ,o , J1.J I I 9J , l?.J I I 9J . 3:l! J I I 9J. 3Y. J I C 81.SlO I I '3. l r.J I I I 65 .6X J 

I I I I I I I I 
9, - 99.9 I t I t I t I t I s I t I I 10 

I t 6 .5l0 I I 6.7l0 I I 6.7r. J I I 6.7r.J I I 18 . !JXI I C 6. 91. J I I I ll .J,c, 
I I I I I I I I 

lD0 - 101 . 9 I l I 0 I 0 I I I II I I I I l 
I , J .t7. J I , ,.or. , • 1 o.ox , I , t .o,o I c 1 . 11.1 I I o.tl! t I I 1 :J . 1x 1 

------------------------l----------•----------l----------•----------l ----------l----------l---------------------l -----------
1u1n1tATtllflE TAl(IEN I n I ,o I :,o I 10 I u I n I I n 

I I '6 . 97. J I I 9J.8l0 I I 93 .BZ I I I '3 .8 l( J I C lllt . 47.J I I ,0.6l! I I I 1100 . 11.1 
------------------------l----------l----------•---------- I----------I----------I----------I--------------------- I-----------
TU1PERA1Ulll! HOT TAl<IEN I 1 I t I t I t I 5 I 3 I I 9 

I I 3 , 1)() • I 6 .37. I I I 6. lX J I I 6 . ] XI I C U . 6l!l I I 9,4:0 I I I o.o:n 

O · 
0 --D 
.r:. 





l£CO!GlMMi n:,.sy l'ID'#.'UTlS I VACC?Nl: UK.'JIQC;DflCITY Al'-"'D 
SAFm. Jl Dh11su1 1 [ 1,;ulttna 1 •nd CA lllaltle • . 
Caottoiatest111al Un1t, r.111aachueatt1 Ceaeral loe,ttal. 
&oat.on, M. . 

Cvcbc11MIIQ<I to pro4,ace, •lt?•n•1.,, , a1Ml lialt.•• 111 
aupply, cvrrencly av■ 11ao1• h.,..a pl••--••r1••• bepacit.lo 
~ vacc1a•• ar• 11~•17 te k r-,lacu 1B the f•t•r• \7 
•1•11et1callr a11g111acr•~~ ••ccia••• laca11tl7, • 
recc,1101Ji.11t D~A •eccl•• va, prepared 1D rec111111\ia&at J•••t 
Sacchar .. •c•• cara•1•1•• ttra1a 21*2-l call• cransfor-4 
v1t1' tlle plaa•lll pilJ5 ~>.1)47/33, conda1a ell• ,._. 
for hepac1t1s l.evrfacc ant11•• (HlaAg/.!,!) (Valauvel.a et 
al. Jacara l912; 298:l,7-SO), hrl!Sc4 lly \loc;balcal -4 
blophyalcal 1t:11t'IM>,l1 frlllil th• r•••t aatr•ct, cbe D■Aa 
particle• 1yiathe1lccd \y th••• r•••t call• ara Ht 
glycosylatad \vc ochervi•• ar• 111411atiacuiauol• fr 
aa t1•• 22 110 RlaAg parclcl••• Treated with foriulu Ga4 
adaot\ell to al.a, the r•c-•ll\ant ••eel•• 11 1JD,mo1••1c 
and proc ■cc1•• 111 axp•r1.l>cata1 utula. V• ata1a1at•r•4 
chro• 10 vs •••ca of the rocn\lnanc bcpettti• l.•accue 
(Herek S~arp 6 Dollsie l•••arch t.aboratorle1) et tiae 0, l, 
and 6 aoncha to 60 1aro11egati•• a4ult health vorkers. flae 
fr~quoacy and a• ocrtc moan tltor (a tV/al) of aac1-U 
TOl~OftlCI VtfO &■ foll-: 
tlo11tll l 2 3 4 ) 6 
ll\a.._f l7 2' JO 29 •Z) 16 
ant1-\Ule• '1% • 13" tlt . 971 ' '61 ,,: 
~ ~ 51) 7: 2 Jl l S )6 ! 4 46: 6 55: 4 ,, : 4 
,, : 9 (11ea11 : .Si>) f ef the a•atl•llla vas 1pcciUc hr the " 
a ••t•m1a&11t of Kla4g. Olaa1•• 1a a:1t11NMtie1 to yaaat 
uc11•1111 vau ae1l11tble. The aoac he1111nt "'"'u 
rcactioa va, craaaieat ••r•n••• et tMI Slajectin a1te 0 

occvrr1a1 after 521 ef flrat, 371 of aecm, aad 5S% of 
chtr• 1aJacc1oaa. Ko ••rloua ••••r•• tf!ecc1 ••r• 
ancoU11tered, a1MI acichcr t)'pC I ••r aoe-S hopac1t11 11.aa 
occvrre4 1• Pf vacctaee. Tllcaa prels.a1ut')' re111lte 
,-.netrata that th• recN1\iae11t :,•oat h•P'tici• I •acciaci 
11 safe one! tbat 10 vs oC the rccam~1-..at ••cci11<1 1e 
oqu1valcac 1a _..nogoa1clcy co 20 VI of tM 
pl1fll4-4er1••• vacc1a4. 

00195 

Di~nst ~ JL, tkins E, H1nkl CA. BQc 1~nt ~Q st he~_t1t1s E v1ccin 
t no9 nicity nd sf t~. JWpf1toloru, lt~; :1077 ( bstr~ct). 



,er 

°' ,... 
>
Q 
:::, .... 
Cl) 



PROGRAM: 

PURPOSE: 

VACCINE: 

PRIMARY 
INVESTIGATOR: 

SECONDARY 
INVESTIGATOR: 

STUDY LOCATION: 

DATl INITIATED: 

DATE COf:'lPLETED: 

STUDY POPULATION: 

25481/0091 I/1 
1/18/86 

Yeast Recombinant Hepatitis B Vaccine, Study 794 

To evaluate antibody and clinical responses to the 
vaccine among: 

1. health care personnel who are negative for 
hepatitis B virus serologic markers. 

2. health care personnel ilillllunized with plasma 
derived vaccine who were nonresponders (ant1-HBs 
negative) 

Yeast Recombinant Hepatitis B Vaccine: 
Lot 14J72/C-K444 (10 mcg/HBsAg ml) 

Harvey J. Alter, M.D. 
Chief, Immunology Section 
Clinical Center Blood Bank 
National Institutes of Health 
Bethesda, Maryland 

David Henderson, M.D. 
James Schmitt, ~.D. 
~s. Deloris Koziol 
Ms. Beverly Elder 

Clinical Center Blood Bank 
National Institute of Health 
Bethesda, Maryland 20205 

April 12, 1984 

In progress 

The study population consists of 71 health care 
personnel of either sex (excluding pregnant women) who 
are negative for HBsAg, anti-HBc and antt-HBs, have a 
normal ALT level and have not previously received any · 
hepatitis B vaccine. It also includes 11 
nonresponders to plas111a-derived vaccine. 



PROCEDURE: 

RESULTS: 

25481-2 
l /18/86 

Study 794 

Health care workers receive either 5 mcg or 10 mcg 
doses of vaccine at 0, 1 and 6 months. Nonresponders 
receive 10 mcg doses at 0, 1 and 6 months. All 
injections are 1ntramuscular. Part1c1pants are asked 
to record the1 r · temperature for 5 days after each 
injection and note any local or systemic reactions. 

Blood specimens are obtained prior to vaccination, and 
monthly for 7 months and at 9, 12 and 24 110nths post 
initial injection. All samples are assayed for 
anti-HBs, anti-HBc, HBsAg and ALT by Dr. Alter. 
Samples with anti-HBs titers~ 25 mlU/ml may be tested 
for anti-a and anti-d activity at ~SDRL. 

HEALTH CARE PERSONNEL: 

10 mcg Lot #972/C-K444 at 0, 1 and 6 months· 
S mcg Lot #972/C-K444 at 0, 1 and 6 months 

1. Number Vaccinated: 

InJect1on No. 
Dose Level _1_ _2_ __L_ 

10 IIIC9 
5 IIIC9 

41 
30 

2. Seroloqic Results: 

40 
30 

40 
28 

Serologic data are available for 36 study 
participants who received 10 rncg injections and 
for 25 who received 5 mcg injections at 7/8 
months. Seroconversion at 7/8 months was 94% 
(34/3b) S/N ~10 among those receiving 10 mcg 
doses, with a ~T of 160.8 and 209.3 for all 
vaccinees and responders , respectively. 

Among the recipients of 5 mcg doses, 76% (19/25) 
had seroconverted, with GMT's of 54 and 152.9 
respectively. Table 1 shows seroconversion rates 
and GMT's for up to 12 110nths of follow-up. 



RESULTS: (Cont.) 

25481-3 
1/18/86 

001 cm 

Study 794 

3. Clinical Complaints: 

Clinical follow-up data are available for 41, 40, 
and 40 participants fol lo\oling the first ; second 
and third injections of 10 mcg doses, and for 30, 
30, and 28 participants following the first, 
second and third injections of 5 mcg doses. 
Specific complaints and maximum temperatures 
reported during the 5 days following each 
injection are provided in Tables 2 through 5. 

Dose Freauency: In 'L bx ln~tion 
Type of Ccng>1aint ~ 1 2 3 

Injection Site 10 mcg 25(10/42) 8(3/40) 23(9/40) 
5 mc9 13(4/30) 10(3/30) 14(4/28) 

Systemic 10 mcg 18(7/41) 18(7/40) 10(4/40} 
5 mcg 17(5/30) 13(4/30) \4(4128) 

There were no serious or a 1arm1 ng adverse 
reactions attributable to vaccine. 

ALT Elevations: 

Two subjects who received 10 mcg doses of vaccine had 
transient elevation of ALT (1.5 - 4.0 ti111es the upper 
limit of normal) one to two months after the second 
dose. Within one to two months of the elevations , the 
ALT levels returned to normal. A reason for the ALT 
elevations has not been discovered. The subjects have 
not shown any clinical or serologic signs (HBsAg or 
anti-HBt) of hepatitis B. 
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Table 1 

Antibody Responses Anuig HNlth Care f'ers.anm!1 Fo110ttlng Vaccination 
trith 10 or 5 111:1 Doses of Yeast Aec:anl!llnant ff!patltls B YacclM 

lots 8972/C--IC~ at o. 1. and 6 l'lonlhs In Study ~7M 

1.0. ... -· ~ - . ·-
't> wltlt Anti-Mis Q!IT fSll:II 1, e,I th Anti 419s 

All All 
Sln?:2.1 SIN?: 10 Vaccimies S/13?: 2.1 SIM ?: 10 . Sllll?:2.1 sm?: 10 \facclnns 

29(11/38) 18(1/38) 2.3 15.2 35.J 31(9/29) 14(4/29) 2.1 

83(29/35) 54(19/35) 16.4 28.7 75.5 74(20/21) 48(1l/Z7) 8.4 

19(26/33) 61(20/33) 11.1 3'S.8 73.6 79(23/29) 59(17/29) 12.6 

89(32/~) 6!1(25/!S) 27.5 ~1.2 78.8 81(21/26) 69(18126) 14.2 

91(35/~) 94(34/3'$) 160.8 185.4 209.3 84(21/25) 76(19/25) 54.0 

97(W3'5 94(33/35) 132. 7 152.8 166.5 83(19/23) 78(18123) ~., 
91(33/34) 91(33/34) 99.2 113.7 113.7 83(19/23) 78(18123) 44.5 

Clf'IT fS/t31 

Sll:l?:2.1 

8.9 

n.2 

23.8 

N.2 

113.4 

!9.1 

~-' 

S/13?: 10 

33.3 

31.9 

ilO.S 

35.3 

152.t 

119.5 

113.S 

0 
0 -.0 
.Q 



STUDT t 17.,. 
TRUTN!NT r 
lOT NIJlfflER l CK••• 
DOSE I 10 HCO 

Table 2 

PATitNT COUNT CLINICAL COt1PLAJtlTS 
RECOHIIINAMT HEPATITIS 8 YACCIHt 

PATIENT ClA991 HEALnl CARE PERSONNEL 

I TOTAL VACCIN!E9 ( 41 PATtflfTSI - DOSE I I 
l----------------------------------------------------------------------------1 I DAYS POST VACClNATIOff I MlM!m 

CLINICAL 1------------------------------------------------•-•-------------------------• MITH . C011PLAINT9 I O I 1 I I I J • 4 • 5 I •cOtlPLAINTS .......................................................................................... , ..........•..........•.......... 
• I I • • • • • REACTION, LOCAL IINJtCT. SITU I 7 I 7 I 4 I 2 I ! I l I I 10 
I , 11.sY.1 I , 11.sY.1 • , 10.or.1 I , s.oio • c s.,x, I , z.sn • I , zs.01.1 

-----------------------------------1---------- ---------- ---------- ---------1---------- ---------- ---------- -----------IHFUHl1ATJON I I O I I I O I l 
1.51.1 C O.OlO I 0.0?.J C 0.01.1 I I 0.01.1 I I.DiO I 1?.SlO 

I 
PAIN I I O O I • D O 1 

l!,5i0 I 0.07.J I 0.01.1 I 0.01.J I C O.DXI I l,OJCI I l.51.1 

• SOIIENESS I 6 5 J I! I t l 8 
, is.01., c u.s;o , 1.s;r., , s.o;r., I , s.a;r., , 1.sn , 11.11:0 

I 
TEKDERNE99 I O l I O I I O 1 

O.OlO I t.sr.1 I O.tlO I 0,07.J I C 0.07.J I 0,01.J I !,9Y.I 
I 

PRURtTJS C ITCHlNOI I I l l O I D O 1 
I C O,Oi'.I I I t.51.1 I I.Si!» I 1,07.I I I 0.01.l I 0.07.1 I I.SY.I 

----------------·······------------1----------1----------I----------I------- ·--l----------l----------l----------l-----------
9TSTEHIC . I J I 2 I 1 I e • l I 2 I • 7 

I I 7.5)0 I ( s.e:o • I 1.s:o I I o.o:o • I l!.SlO • I 5.DY.I • • I 17.SY.J 

~LE BODY/G!N!RAL ' J 1 1 I l 1 5 
I I 7.51.1 C t.51.1 ' 2.51.1 ' o.o::n ' I.S1.I I 1.s:o ( U.5l0 

' SMfATlkla ' • e l 0 0 0 1 

' ' O.Oi'.I ' ,.,1., ' 1.s:u C ,.o:o C 0.01.1 I O.OlO ' 1.51.1 

' fATICU£/MtAKN£99 I 1 0 0 0 • 0 ' 1 

' ' 1.51.) ' I.DY.I ' ,.01.1 ' 0.07.1 ' 1.01.1 I 0,07.1 4. !.SY.I 
I 

nAlAl9E • t 1 I • 1 1 4 
5.0i'.J ' t.51.J ' 1.51.J C 0.07.J ' r.s:o ' 1.51.1 I 10.07.1 

H!AOACHE ' 0 • I • • • 1 
C O.OY.I C 1.0lO ' l,5Y.t C ,.01.1 ' O,OlO C O.OlO C t.SY.1 

0 
0 
N 
0 
0 
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Table 2 (cont. ) 

PATIENT COUKT tlJHICAL CONPlAINTS 
RECotffllHAITT NtPATIJIS 9 VACCINE 

LOT NUtll'IIER 
OOSI: I 

PATIENT CL.11991 NIEALTN CARE PEltSONN£L 

I TOTAL VACCINtH I ... PATUtmn - DMIE I I 
l----------------------------------------------------------------------------1 I DA TS P09T YACC I HA TIOM I NUffl!IElt 

CLINICAL 1--------------------------------------•-·-•---------------------------------I NlTH COtfPlAIHT9 8 0 I I I Z I S I t, I !I I ltOfflllAtttH 
a•a•~••••••••••••••••••••••••••••••l••••••••1tt1 •e•a••••• ••••••••••!••••••""•••••••••••••••••a•••••••••••••••••••••••• 

I I 
tru!CUlOSl<IE Lll:TAL I O I I I O O ll 2 

o.o,n I Z.SY.t C 0.01.1 I C 1.01.t ( O.OY.l I 2.!llO t !J.O?.t 
I 

HYALSIA I O O O I 0 0 1l l 
D.0lO C O.OlO C t.07.1 I ( 0.07.t I D.07.1 I Z.51.1 I t.SY.t 

I 
rummITIS I o l o I o o o l 

~ C O.DiO I l?.57.t I I.OY.I I C 0.07.1 I t.01.I C t,07.t I t.51.1 
I 

DI61!9TIVI! STSTEH I O O 1 I O O O l 
O.OiO C 0.07.t I t.51.1 I C 0.01.:t ( 0,01.1 I t.07.1 C Z.SiO 

I 
ClAY-COlOl!IEO STOOLS I O O 1 I O O O 1 

I , o.o:o c o.oxt c z.s:o I , 0.01.t , 1.07.t , 1.01.1 , t.sio 
-----------------------------------1----------I----------I----------I----------I----------I---------I----------I-----------
PIER!llfflS NIVH CUNPt.AINT9 I 10 I t I 5 I Z I :S I J I I 16 

I , n.o:o I c u.s1.1 I c u.s:o I c s.ox1 I , 1.sx, I c 1.s,;1 I I c o.o;o 
-----------------------------------l---------l----------l----------l----------l----------l---------l----------l-----------n1tscms MJnt NO CCffl'lA!NT9 I JO I U I 35 I 311 I J7 I J7 I I 24 

I I 71.0)0 I I 77.17.t I I 07.57.) I I 95.0lO I I 91!.S-,O I I U.51.1 I I I 60.01.I 

-----------------------------------l---------l---------l----------1----------1----------1----------l----------l-----------
l'tlf!IO!IS Mint HO DATA I I I I I 1 I 1 I l I 1 I I 1 

I C , •• 1.J I I z.•1.t I C l!.4'0 I I Z.41.t I I t.•:o I C z.•:o I I I 2.,7.J 

0 
0 
IV 
0 -



ST\JUY I 17.-
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LOT t!UmEII : cic••• 
OOSE : 10 l1CG 

Table 2 (oont.) 

PATIENT COUNT CLINICAL COHPLAINTS 
RltotW!JNANT HlPATJ~IS 8 VAtCJHI'. 

PATIENT tlAS9t HULTH CARE fttlfSOIMl 

I TOTAL VACCINfES I •o PATIENTSI • DOSE Z I 
1----------------------------------------------------------------------------I I DAYS POST VACCINATION I MUX3tlf 

CLINICAL 1----------------------------------------------------------------------------I Wint 
COffl'lAIHT9 I O I l I t I J I 4 I 5 • lttmPLAIHTS 

DDDDa••••a•••a•••••••••••••••••1111•••••••••-••••••••••••l••••••••••••••••••••••••••••••••••••••••••••••••••••••l••••a•aaaa 
I I I • I • • I 

l!IEACTIOH, lotAl IJN.JECT. SITU I 3 • 0 I O • D I I • 0 I I 3 
I t 7.57.1 • t 0.11.1 I I 1.07.J I I o.07.J I I o.17.J I I 0.01.1 I I 1 7.!11.J 

-----------------------------------1----------l----------l----------l----------l----------l----------l----------l-----------
sOREHUS I 2 • o I o I D I 1 • o I I r 

• I s.o:r.1 • I 1.0,0 I c 0.17.1 • I 0.01.J • I 1.17.J • I 0.11.1 I I I !5.17.J 

• I I I • • • I 
ttNDERN?SS I 1 • I I O • D I I • I I I l 

I , r.s,o I c 0.1:r.1 I c o.o,n I , 1.0,0 • 1 e.a,o • , e.o,o I I 1 2.s,o 
I • • I • I I I 

ll'IIURITII I lTCHifflU I 1 I I I O • 0 • II I I I I 1 
I c z.s,o I c o.oio I c 1.0,0 I c 0.11., I c t.111., I c t.01., I I I z.s:o 

-----------------------------------1----------l----------t----------l----------l---------•----------l---------•-----------
svsmtrc I J I t • t I 1 • 1 • t I • 1 

I I 7.!JlO I I J.OlO • I 5.07.J I ( t.SlO • I t.67.J I I J.JY.J D I I 17.SlO 

t,/HOlt !OlJY/t:tHtRAL I :J 1 I l • 1 6 
7.57.1 • t.51.1 I z.n, ( t.57.) ' 0.07.1 ' 2.67.J 1 1s.a;n 

SN!ATING I 0 l 0 0 0 0 1 
t.07.) ' z.s:r., ' ,.o:o ( ,.01., ' '·'"' ' ,.01., ( t.57.1 

FLUSff I 0 l 0 D D • 1 
I c t.0)O ( Z.51.J ' 0.07.) ' 0.01., ( 1.0%1 ' ,.o:o I e.sr.1 
I 

FATH\Jt/NtAJtHESS I 1 • I 1 0 • 2 
I t t .57.) I 0.0)0 I Z.57.1 ' Z.SlO ' 1.07.J ' ,.01., ' J.01.1 
I 

~lAISE • 1 0 • 0 II l t 
I I Z,57.1 ( 0.01.1 I 0.07.I I 11.07.) I '·'"' ( t.67.J I . !11.07.I 
I 

HEADACHE I 1 • 0 I I II 1 
f z.sio ( e.a,o I 0.07.1 ' t.0Y.I I 1,07.t I 9.17.1 I Z,57.1 

I 
INT[GU111:NTARY SYSTEH I • 1 0 • 0 I • l 

9.07.I I f.5)0 I ••• 7.1 ' ••• :in I o.on I I ,.01.1 • 2,57.1 

0 
0 
f\J 
0 

"' 
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DOSE I 10 tltC 

Table 2 (cont.) 

PATIEHr COUNT CLINICAL COl1PLAINTS 
REC0'18INANT NtPATIJIS 8 VACCINE 

PATIENT ClAflt HUlnt CARE PERSONH!L 

CLINICAL 
CotlPLAINTS 

I TOTAL VACCIHtES I 40 PATIENTS! - DOSE I! I 
1----------------------------------------------------------------------------1 I OAYS P09T VACCINATIOff I tM1MI! 

l----------------------------------------------------------------------------1 MITH I O I l I I! I J I 4 I s I ltonPLAINTS 

DaaoaDDDDDDDDaa••··············•IHl··········································•·u••··············•·D••········•·D•··········· 
ECCHffl09£S I It 1 • 0 0 • I 

0.0lO I t.Sl!I I O.OY.I I 0.OY.J I •. ,x, I 0.0)0 ' 2.51.J 

DIGESTIVE SYSTt" I l 0 l 0 • • t 
Z .51. I I I .DY. I ( ! .SY.I I 0.01.1 ' t.0Y. I I 0.111.1 ' §. DY.I 

A800l11HAl PAINSICllAtiPS I l 0 0 • 0 0 l 
l!. 51.1 I !1 .07.1 ' 9 .0lO ' 0.01.J ' o.e,o ' 0.01.J ' !!.SY.I 

DIAR1'H!A I l · O 0 0 • 0 I 
t.s:n I , .or., I , .o;o I 0 .07.) I ,.or.I C o.or. , t r.s:o 

NAUSEA I l • 0 0 • • 1 
t.57.) t 8 .17.1 I 0.0Y.J I 0.07.J I o.,,o I ,.or., I !.57.J 

CLAY -COLOREO STOOLS I • 0 1 0 " 0 I 
0.0%1 I 1 .07.I I I .SY.I I 0. 0Y. J I "·'"' t o.or.1 I l!.57.) 

Nuvmn snn" I l • • 0 l I I! 
l!.s:o t 0,0Y.I t • •• 7.1 ( 0 .01.J ' 1.,:0 f 1,6)0 ( !J .O?.I 

VERT(GOIUIZZINt!l'l I l 0 0 II • 0 l 
l!.Sr.t ' 1 .01.1 I 1 .01.1 ' .0.07.1 I 0.01.1 I 0.01.1 ' !!.SY.I 

~ I II OI OI II l l ll I 1 
I I 11.0l!I I I e .111.1 I I o.oin I f o.on I I l!.61.1 I I Z,61.1 I I I l! .s:o 

-----------------------------------1----------I----------I----------I---------I----------I----------I----------I-----------
PtRsOHS MITH COHPLAINB I • I t I t I 1 I 1 I t I I 10 

I I 15.0Y.I I I 5.07.1 I I s .oi:1 I I t.51.J I t l! .61.1 I t 5 . J r.J I I I u .01. 1 
-----------------------------------1----------1----------1----------1----------1----------I----------I----------I- .---------
PERS0t1S NUH NO COltPUINTS I 34 I J8 I 39 I Jt I J8 I J6 I I 311 

I t es.11.1 I I 95.07.1 I I n.oi:1 I t 97.51.t I t 97.41.1 I f '4,Tl.t I I t 1s.01.1 

-----------------------------------•----------1----------1----------1---------1----------1----------1----------1-----------ptRSOHS Mint HO DATA I I I I I O I O I l I I I I D 
I c 0.0:r.1 I t e,o:r.1 I t e .07.t I f o.en I C t.5l0 I t t,67.1 I I I e.17. , 

0 
0 
IV 
0 

"" 
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Table 2 (ca1t.) 

PATIENJ COUNT CLINICAL Cet1PLAINTS 
RECOttBIHANT NEPATIT~S 8 VACCitfE 

LOT NUt18U! 
00,( I 

PATIENT CLA!!ll MEALTN CARE PIR90NNEL 

I TOTAL VACCIHtES I 4D PATIENJSt - DOSE 3 I 
1--------·---·-------·-·-------·-···-·-----·-·----·-·-·-·--······-------·· -··1 
I . DAYS PO!lf VACCINATlOH I Hm&ER 

CLINICAL 1·-···· ··-····--·•···••-·•-···-·-········---··-···-·•···-·-····-···-···-·-·-·1 Nll N 
Cot11'UIHT9 I O I l I f I 3 I 4 I !I I lt011PlAINT9 

oaa•••••a•ooa•••••••••••••••••••a•a••••••••a•• ••••••••••••••••••••••••••••••••• •••••••••••••••••a•••• la•••••••••laa•••••••• 
• I I I I I • I 

RIEACTimt, LOCAL IINJIECT. SITU I a • J I Z I O I I I I I I t 
I f ZO . OiO • I 7 . 57. t • f 5.07. t • I 0 . 07. t I I 1 . DXt I I t .o:o I I I ZZ. 57. t 

··-·-·-·-·---·---·-----····-··-·-··•--------·· •-·-·-··-··•·······-·-l··-·--··--1----------1·-········1········-·1·····--··-· 
PAIN I 1 I l I O I O I D I O I I Z 

r . s ,o I I z.s::.o I I 1 . 0:r.1 I I 0 .07.t I t 0 .01. t I c 0 . 17. t I I c s. o7. t 

SURt:NtS!I I 5 I 0 I 0 I 0 I • I 0 I I 5 
U.51. J I I D. 07. J I I i,.o:o I , 0 . 01. 1 I I o . or.1 I 1 0. 01. 1 I I f U.51. J 

I I • I I I I 
TENDERNESS I t ' 1 I • I 0 I 0 I 0 I I ! 

I I s.o;o I , t.51. t I I e . 1:1.1 I I 1.07. t I c 0. 01. t I I 0. 0:CI I I f !I . 01. I 
I I I I I I I I 

PAl'Ul(ISJ I 0 I 0 ' l I 0 I 0 I 0 I I 1 
I I o.wc t I ' I .OX ) I I I! .57. 1 I I 0 . 07.t I t o.o,n I 1 ,.er., I I c e.sx , 
I I I I I I I I 

PlM!ITl!I I ITCH lNIJt I • ' 1 I 1 I 0 I • I 0 I I 1 
0 ,07. t I I ! . 57. t I I t . 51. 1 I f 0 . 010 I c 1 . 01. t I c 1 . 1;0 I I I t . 5l! t 

I 
ECCHTfflJSH I 1 I O I I I o I o I O I I 1 

I I r . s:o I ( ,.01. , I ( o . , xt I ( o.o;n I I 0 ,07. t I I O, DlO I I I l!.57. 1 
-·····-······-·--·-···-·····-·-·-·-1··········1·--·······•·········-1··-···-···1··········1··········1···-·-·-·-1-·---------STSTENIC I Z I 1 I ! I 1 I O I O I I 4 

IOIOLE IBODT/Oftl(RAL 

SIENSATICJH Of ewnmt, CENEWAL 

FAlIGUE/MtAKHtSS 

'1ALAISf: 

I t s.o:o I I z.s,o I I !1.17.t I I t .s:o I f 0. 01.t I c 0. 07. 1 I I f 10. 07. t 

I ! I 1 I • I 
I I s.oxt I I z.sx, I f 0.11. 1 I I 
I I I I 
I • I l I 0 I 
I I O. O:O I I e.sx, I c 0 .01.1 I I 
I I I I 
I 1 I 1 I 0 I 
I I Z. 51. 1 I I z.s:o I c O.DlO I ( 
I I I I 
I 1 I • I • I 

2 .57. t I I I . OlO I I 1 . 01. 1 I l 

I I • I 
1 ,D1. J I I 9 . ll!I I I 

I I 
0 I • I 

IJ.OXI I I ,.01.1 I I 
I I • I • I 

o.o:o I I 1 . 01. , I t 
I I • I • I 

o. oie t I 1 O.D:7. 1 I I 

I 
0 . 0)!1 

• IJ . 01. 1 

a 
O. OlO 

a 
0 . 0:7. t 

e 
s . n:7. 1 

1 
2. s1. 1 

t 
5.0:7.1 

1 
I t .57.1 

0 
0 

"' 0 
A:: 
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Tabl e 2 (cont.) 

PATIENT COUfT CLINICAL COltPLAIHT5 
IIECOt19INANT NEPATi fIS 9 YACCIH'f 

PATIENT CLAS51 11EALTH CARE PEIISCtMl 

I TOTAL VACCINEES I ~I PATIENTSI - 005! J I 
l----------------------------------------------------------------------------1 I DAYS POST VACCINATION I HU1111EA 

CLINICAL •------------•------------------------------------------------•--•-----------1 ~ITN 
C011PlAllfTS I I I l I I! I J I • I 5 I ICOHPLAlNT!I 

••••~•••••••••••••••••••••••••••••••• .. •••••••••••••••••••••••••••••••••••••••••n•••••••l••••••••••l••••••n••I•••••••••• 
• I • I • I I I 

DIGUTIYI!". ST9TEH • 0 • 0 I I! I 1 I t I o I I I! 
I I , .01.1 • I ,.o;o • I 5 .01. 1 I I l! , SiO • I 0 .01. 1 I I 0 . 01.1 I I I 5 . l iO 

I • I • • I I I 
LOOSE !ITOOl • II I O I l I I I O I O I • l 

I I 1 .0lO • I 1 ,11. I I I 1! .57! 1 I I I . I i'- ) • I 1 .01.1 I C l,Oi'-1 I I C l! .SY.I 

• I I • I I • • CLAY·COLOIIED STOOLS I O I O I l I l I O • I I • l 
I I 0. 01. 1 • C 1 .0,0 I C 1!. 5)0 I C Z.SY. I I C 0 .01.1 I C t. llO I • c l! .SY.I 

-----------------------------------1---------- l----------1----------1----------1----------1----------1---------- I-----------
P£Rs111,s ~ IT11 COffl'lAINTS • 9 • J • ti I 1 I O • 11 • I JO 

I I !Z.SY.I I I 7,SY. l I I 11 . I XI I I l! .51. 1 I I O.OlO I C 0,17!1 I I C U.OY. I 

-----------------------------------•----------•----------1----------1----------1----------I----------I---------- I-----------
PtRSOt!S e.lllH NU CUffl'lAINTS I Jl I J7 I 36 I 39 I •• I •o I I JO 

I t 77,5Y.I I C 92.57. 1 I C 91.17! 1 I I 97.57. 1 I 1100.01.:1 I UH.Oif.l I I C 75.0Y.I 

----------------------------- ·-----•----------1----------1----------1----------1---------1----------1----------1-----------P(IISl»IS e.!l TH MO DATA I O I O I O I I I I I I I I 0 
I t O.OY. I I C 11 . I Y. I I C 11 . IIY. I I I , .01.1 I C 0.0:r.1 I C 1 . 11. 1 I I C , .ein 

0 
0 
IV 
0 
VI 
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Table 3 

PATIENT COUNT NAXl~ TlHPIWATUIRf:9 
Rf:Cot181NANT" HlPATJTIS 8 VACCINl 

LOT tlUtll!Ut 
DOSE ! 

PATIENT ClA991 MtAlTM CAR! PIEASOtlNEl 

I TOTAL VACCINllS I 41 PATIEHTSI - 009£ 1 I 
1--------------------------------------------------------------------------------------- l I OATS POST VACCIHATlmt I NU1111£R 

MX TEHP~AT\JRE l---------------------------------------------------------------------------------------1 NITff IOEG F, ORALI • O • 1 I I • J I ~ I 5 I I I NAX TEltP 
•••••••••••••••••••••••••••••• .. ••••••••••••••l•••••••••••• .. •••••••l•••••••••••••••••••••l•••••b••••l••••••••••l•••a•••aae 

NOll11AL I 5 I 6 • 6 I 6 I 6 I 6 I I 5 
U.5,0 • I 16.71.J • r 16.fl': I • I 16.27.1 I I 16 .71.l I I H .1!7. 1 I I I 12.SiO 

• • I I I I I 
<fl I 30 • t9 I JO • ]I • 29 • Z7 I I 27 

75.07.l I t 80 .61. ) I I 81 . 1%1 I I 11.uo I I 80 .67.1 I I 81.87.1 I I I 17,57.) 
I I • I I I I 

" - "·' I 5 I l I I I l') I 1 I 0 I I 1 
U.57.1 • I t.87.1 • I 1 .n1 I 1 0.0,:1 I 1 1.e;o I 1 o.or., I I I 17.57.1 

iao - 100. , I • I o I o I 1 I o I o I I 1 
I I o.or.1 I c 0.07.1 • c o.o:o I I 1 .77.1 I c 0.0:r.1 I 1 0. 0:r. 1 I I I 1 .s;o 

------------------------1----------1----------1----------1----------l----------1----------•---------------------l-----------
vtHPtRAT\JlfE VMEH I 40 I 36 I J7 I J7 I J6 I n I I 40 

I I 97,6U O I 8 7.87.1 I I to. I T.I I C 90.17.1 I I 8 7.8'0 I I 00.51.t I I I 97.67.I 
------------------------l----------l---------l----------•---------l----------l----------l---------------------l-----------
nNl'E11AT\Jlf!: MOT tAltEN I 1 I , I 4 I 4 I s t • I I 1 

I I l . 4 XI I I u . 1:r. 1 I C 9.Ht I I 9 . 87.t I I 11.11.1 I t u .s:u I I I 1 .4XI 

0 
Q 
IV 
0 
a-
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Table 3 (cont. ► 

PATIENT CO\IKT NAXJ..wt TENP£1tAT\JRES 
ltECDt181HAKT HEPATITIS 8 VACCINE 

PATIENT ClA9S I HEAllM CAltt PElt~L 

• TOlAl VAtCINEES I 48 PATIENTS) - 00,1 2 I 
l---------------------------------------------------------------------------------------1 I DAT9 ~T VACC INATION I NUNBEA 

t1AX Tf~l'tRAllJIIE •--------------------------------•-----------------------------------------------------1 Mint 
I DH f', OffAll • 8 • I • ! I J • ~ • S • • I HAI< Urtl' 

•••••••••••••••••••••••••••s•••••••••••••• .. •••••••••••••••••••••••••••••••••••••••••••••••••••• .. ••• • ••••••••••••a••••••a ■ 
• I I • • • • • 

NIJlfflAL I 5 I 5 • 5 • I • s • 6 I I 5 
I I l! .51. ) I I lJ . 5)0 I I 1J.9X ) I I U .SiO • l l!ll .tlO • C 17.6XI • • I l!.SXI 

I I • • • I I I 
< 99 I n • JI I JO • Jl I H I t6 I • f9 

I C 80.0XJ I C IIJ .8Y.I I C 8J .JY.I I C 81 . lll! I I l 78 . lliO I C 76.SY.J I I C 72.SX ) . ' . . . . . . 
n - 99.9 I J I l I 1 I l I t • t I I 6 

• C 7.s:u • I t .no I I t .e:n I C ! ,7X) • I 6 . l XI • C 5 .91.I 1, I C H .Ol!) 

------------------------ •----------1----------•----------1----------1----------1----------1---------------------1-----------TElff'ERAl ~E TAKEN I 4t I J l' I J6 I J7 I J J I 34 I I 40 
I U00.07. l I l 92 , 5)0 • C 90.0iO I I 92, 57. l • l 92.SY. I • C 115.0X I • I U OO,OX I 

------------------------•----------•----------1----------•----------1----------1----------•---------------------1-----------TetW'tltATUIIE KUT TAKffl I t I J I 4 , I J I 7 I 6 I I o 
I C 0 , 81.J 8 I 7. 9XI I C J O.OT.I I I l', SY. I I I 17.9XI I C H ,OY.I I I l 0 . 01.I 

0 
0 
rv 
0 
-.a 
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Tabl e 3 {coot.) 

PATIENT CotMT tfAXl rtJlt TENPERAl\JRES 
RtCotlBlMINT HEPATi lI9 B VACCIN! 

PATIENT CLASS• HEALTH CAIi! PP!ONN!l 

I TOTAL YACCIN£t9 C 40 PATUHTS, - VOSE J I 
•---------------------------------------------------------------------------------------1 • DAYS l'OST VACCINATIOff • Htlffll!R 

NAX TE"PERATU!tt 1----------------------------------------- . --------------------------------------------1 MI TH 
CDEG F , OltAU • 0 I l I Z • J I 4 I !S I I I HA)( l(HP 

anwnaw•awa••••••••att••••••••••••u•f•••••••••• l••••••••••l••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••a 
• • I • • • • I NOIINAt I • I a I a I • I • • • I • e 
I I H . 01. ) • I H . !11.1 I C U .6lel I I 11.UO I f U . 1:r.1 • I H .!IXI I • I H . 07. 1 
I I I • I I I I 

< 99 I 30 I n I HI 29 I HI Jo • I 26 
• I 75.0U I I 74.4l0 I I 70 .37. ) • I 76 , 31.1 • f 7J .7Y.I • f 76. 9%1 • • I (t!l.117. 1 
I I • I I I • I 

9" - 99 , 9 • I? • I I J I l • I I l • I 6 
I C !J.OY.) I C 11 . 17. 1 I I 8 . l lO I C t.6l0 I C J .J)!J I C Z,6:t) I • I l!J .O,O 

------------------------1---------1----------l----------l----------•----------1----------•·--·-----------------•-----------TElff'flfATURt TAKEN • 4t I J9 I 37 I 31 I JI I J9 • I 40 
I 1100.tY. J I C 97. 57. J • C 9Z.5%J I .s. o:r. 1 I C 95. t Y.I I I 97 . 51. J I I 11111 .07. 1 

------------------------ •----------•----------1----------1----------1----------1----------1---------------------1-----------
UftnRAT\JRE NUT TAKEN I • I l I J • z • z I l I I • 

I I O, I XJ I I Z, 57. 1 I I 7 ,J iO I C 5 .0>: I I I 5 . 01. I I f Z. 51. J I I C e.o;o 

0 
0 
l'\J 
0 
0: 
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Table 4 

PATltNT COUKT CLINICAL COl1PLAINTS 
RECOl18IH.AHT KEPATIT49 8 VACCINE 

PATl!HT tlA!ISI HtAlnl CARt Ptw!lotML 

I TOTAL VACClftttS I 30 PATltNT9t - DOSE l I 
l---------------------------------------------------------------------------1 
I DAYS POSf VACCIHATIOM I H\JfflSER 

CllHICAl 1----------------------------------------------------------------------------• MITH 
CffltPUtH1t!I I o I 1 I ! I 1 I " I s • •c0!1PUINTS 

•••••••••••••••••••••••••••••••••••l•••••••••••••••••••••••••••••••••••••••••••l•••••••••••••••••••••I••••••••••••••••••••• 
I • I • • I I I 

REACTION, LctAl !INJECT. SITEt • 4 I 1 I l I I I o I I I I 4 
• I 13.'JY.t • I J,3l0 I C 3. 3Y.I I C O.OiO I I 0 ,01.1 • C 1 .01.1 I • C 13,31.D 

-----------------------------------1---------- ---------- ----------•----------•--------- ---------- ---------- -----------PIIIH I l O t I t I O O l 
I I 3, 3Y.J I 0 .01. 1 C O.OY. I I f O.OlO • C I .o:o I 1 .01.1 I J.JY.I 
I I I 

SOl!ENlSS I t 1 1 I • I o o 3 
I I 6,T/.1 I l ,3l0 I 3.lln I I 0.01.t I I 0 ,07.I C 0,07.l c 10.01.1 
• I I 

EIIYlH!t111 ll'ltDN!S9 I I l O O I t I O t l 
I I l ,lY.D I t , 01. J I O.OY. I • I t.tlO I I t ,021 I 0.07.1 I 3 , 31. J 
I 1. I 

SllFFHt:!19/TtGIITNf:fl I 1 o I I • I o • 1 
I I J,3l0 I 0 .01., I C,,OY.I I I o.oin I I 1 .07. 1 I o.o;o C 3,3i0 

-----------------------------------1----------1----------1----------1----------1----------1----------1----------1-----------SYSTEHIC I l I I I l I D I 3 I I • I J 
I I 3.37.I I c 6,7l!I I I J,J?.t • I 0.0lO I I 10.3:r.l I I , •• ,n I D C 16.7i!t 

NNOlt BODT/GtNtRAl I l • l l I J 1 " C lJ. J?.I I ( 3.3?.J ( J, 3Y.I I o.o,n C l0,J7.I ( 3.47.1 I 13,37.D 
I 

SUl!IATifflf Of' NAlflfflf, 8ENHAl I 0 I 0 l 0 a I I 
I I Cl.DY.I I ( 1 .0:r.1 ( 3.31.1 C o.o,n ( o.o:u C O.lllO C 3.JY.I 

• I 
FA TIGU!A!UIOft!l!l I 1 I l II • Cl Cl I! 

I I 3, :JY. J I I S.JY. I I O.OY. I I O. Ol!t I 0.01.1 ( 1,01.1 I A.7Y.J 
I I 

HA LAI!IE • o I 0 ' l • I I e 
I I o.o:u I I , .01. , I 3, 3Y. I I O.tiO I 6.9:0 ' ,.01.1 I . 5,7Y.I 
I I 

Hl!:ADACK!t I o I • • II ll • 1 
1 .0:r., I t O,OX J I 11 , I Y. 1 I 0 , 0iO I J,4XJ ' 11.0:0 I ].JlO 

I 
STSTEHIC INFECTION I 0 I • • • l 1 1 

O.OY.J I I 0 .01.J I O. OY.I I o.ox , I :s.~1.J I 3.47.1 ' :!l.3i0 

0 
0 
rv 
0 
,0 
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Table 4 (cont.) 

PATIEKf CotMT CLINICAL cot1PUIHtS 
RECot191HANI' HEPATlT~S 9 VACCINE 

PATIENT CLASSI HEALTif CME PERSONN!L 

f TOTAL VACCINEES I JO PATJEHT91 - DOSE l I 
1----------------------------------------------------------------------------• f DAYS l'O!IT VACCnfATION f NUl18ER 

CLINICAL 1-------------------------------------------------·--------------------------I WITH COIIPLA1tff9 I O I 1 • ! I J I 4 • 5 I •c01PUJHT9 
•••••••••••••••••••••••••••••••••••!•••••••••••••••a••••••••••••••••••••••••••••••••••••••••••••• aaaa•••••• ••••aaaaaa 

I I 
IIESPIR ATCRT I 0 1 0 o O I O 1 

0.07.I ( J.]Y.I C 8 .07.1 I O.Ol!I I o.ol!, I f , .o:o I J.3)(1 
I 

UPPER RESPIRATOltY INFECT., tm I O 1 O t O • 0 1 
O.Ol!I f J.];O f D.07.1 I t .Ol!I f 11. 01. 1 I t t.07.I C J .'Jl!I 

I 
DIGESTIVE SYSTIEn I O O O t O I 1 l 

0.07.1 I 1 .07. t I O.OlO t t .117.1 I 0.01.1 I I J .4l!I I J.lY.I 
I 

A800!1IHAL ll'AIIB/1:RAHP9 • 0 0 0 0 0 I l l 
f t O.Ol!I t O.llO t II.ox, t O.Ol!I • I 9 .0)!1 f t J .47.I I J.31.1 

-----------------------------------•----------1----------•----------•---------•----------1----------•----------1-----------PEIISOOS NITlt cottPLAIMTS I 5 I J t t I O I J I t I I a 
I c 16.77.1 I < 10.oxt I < 6.1;0 I t e.1Y.1 I c 10.:,,0 I t •·"" I I c H.1:0 

-----------------------------------1----------1----------1----------1----------1----------1----------1----------1-----------
PEASOMS MITH NO Cllt1PUINTS I 25 I t7 I ta I !9 I H I t7 I I ZZ 

I t e1. 1Y.1 I I to.HJ • t •J.JY.I I not .ex, I c ••· 7lo I c H . uo I I • n.1:0 

----------------------------------- l----------l----------1--·-------l----------l---------- l----------l---------- l-----------,r"!ICIM9 MITH m, IJlU I o I o I I I l I l I l I I o 
f t O.OY.I I I 0,07. J I I t .o:o I I J.JXJ I I J .JXJ I t J.JlO I I t I .IY. J 

0 
0 
l'V -0 
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Table 4 (cont.) 

PATI£Nr COUNT CLIHICAL CONPLAJNTS 
RECOtt8l1WIT HtPATlll_!I II VACCIHE 

PATIENT CLA99 • HEALTH CARE PEllsotML 

I TOTAL VACCINEES I JO PATIENT91 - DOSE! I 
1----------------------------------------------------------------------------I I DAYS POST VACCIHATIOH I NUlt8EA 

CLINICAL 1----------------------------------------------------------------------------I MITH 
CDl1PLAINT9 I O I l I t I J I ~ I 5 I ICOl1PlAIHTS 

••a•••••••••aaa•••••••••••••••••••• l••••••••••l•••••••••••••a•••••••l•••••••••• l••••••••••l•••a••••••la••••••••• I•••••••••• I I I I I I I I 
1tucn0H, LutAL I mJEtT. snu I 1 I z I 1 I , I o I e I I :s I I J.3?.J I I 6.71.1 I I J.3?.I I I 0.07.t I I 1.0:0 I I o.er., I I I 11,81.1 
-----------------------------------1----------l----------•----------l----------l----------l---------- l----------l------·----

PAIH I O I 1 • t . I I I t I O I I 1 I I 0.07.J I I J.11.1 I I 0.01., I I 0.07.1 I C ,.01.1 I I 0 .01.J I I I J.J7.I 
I I I I I I I I 

!90ltEHESS ( 1 I 1 I I I O I t I I I I 2 
I c J.1r., I , ,.,r., I 1 1.1:1., I I o.ou I 1 ,.or., I , o.or.1 I I , ,.,r.1 

-----------------------------------1---------·l·---------l------·---l---·-·----l----------l---------l----------l-----------
s,s1en1c I l I 1 I J I o I o I 1 I I ~ 

I I 10,07.1 I I J.J7.I I I 10.07.I I I 0.01.1 I a o.oi!J I I J.Jr.J I I I lJ.31.1 

l!HOlE BOOTIGEHtllAL I l 1 I 0 0 I I I J 
11.0i!J I J.Ji!I I J.JlO I o.o:o I t.17.1 I I J.s,o I I H.ti!I 

I I 
CHILLS I 1 0 0 0 D I 1 I 1 

I s.n, I 0.0)0 I o.o:o I 0.01.I I O.OXJ I I J.Ji!J I I J.31.1 
I I 

nALAISE I l 0 1 0 • I I I t 
I I J. 11.1 I o.or., I J.37.l I l .0%J I I. OY.J I I , . , 1., I I •.no 
I I 

KEADtlCHt I z I • 0 0 I II t 6.r,., I J.37.1 I ,.01.1 I 0.07.1 ( I .Oi!J I I e.er., ' ,.n, 
l'IU9CUt.09U LIET IIL I 0 • 1 0 0 • 1 

1.01., I I.OU I J.JY.I I O.OY.J I 1.01., I 1 .01., I J.)7.1 

AXILLARY ~EA 9«1R! I 0 0 1 0 0 e 1 
I I 0.01., I o.o:u • J .JY.I I 0.01., I 0.9'0 I 1 .17.J I J.JY.I 
I 

Ul&HTJVI! ST!ITEl1 ' 0 1 1 0 G e z 
I I o.o:o I J.37.1 t J.3)0 ,I I 0.07.1 C 0.17.) I o.o;o C 6 .77.1 
I I 

Dltll!RHl!A I • II 1 I 0 ' • 1 I I O.IIY.I I 1.0:r., • J,3Y.I I I O.HI C o.,:r., t ,.a:r., I 3.3l0 

0 
0 

"' --
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TRO Tl1£HT t 
LOT tMIBER I Clt44• 
DOSE I 5 t1C9 

Table 4 (ex>nt.) 

rATIENf COUNT CLINICAL COHPLAINT!I 
RECCJt1lllHANT fflPATl! l!I 8 VAtCIHE 

r AT J(NT CLA99 t HEALTH CARE PER90t0lEL 

I TOTAL YACCINEE9 C 30 PATIENT9 1 - ·nosr ! I 
1----------------------------------------------------------------------------I I DAY!I PO!IT YACCIHATIOH I Nlffl!IER 

CLJHlCAL 1---------------------------------------------------------------------------- I MITH 
COffl'LAJHTS I O I l I t I J I Ii I 5 I ltONPLAlNT!I 

••••••••••••••••••••••••••n•et1••--••••••••••••••••••••••l••••••••••l••••••••••l••••••••••l•••••••••••••••••••••l••1ttt•••••• • • I I I I I I 
NAUSEA • 0 I 1 I O I 9 I O I 9 I I l 

I c o.on I c J .J1.1 I 1 0. 01. , I • 0 .01.1 I c ,.o:o I , 0 .01. 1 I I c 3 . 1;0 

------·----------------------------1---------- •----------1----------•----------1----------1----------1----------1-----------PER!ION!I Mint CONPU INT9 I J I 2 I 4 I I I O I 1 • • 5 
I ( 10 .07. I I ( 6 .71.1 I I 13.31.1 I I 0.01.I • ( O.OY.I I I J .l)( I • • I 16.7:0 

-----------------------------------1---------- •---------- •---------- •----------1----------1----------•----------1-----------PEll!IOIIS MITH HO tot1PLAI NT9 I t7 I H • t6 I 30 I 30 I t9 I I !!5 
I I ,o.o:r., f ( 9J.JY. I I I 86.7Y. I I n oo.11. 1 I n oo.o;o I I '6 .T/. 1 I I I 83.Jif.J 

-----------------------------------1----------1----------1---------- t----------•----------1----------1----------1-----------PER!IOtfS eon H HO oar~ I o I e I o I o I o I , I I o 
I I 0 .17.1 I I 1 , 117. 1 I I 0 . 01. 1 I t a.ox, I I O.OXI I I 0 . 1;0 I I C o.o;o 

0 
0 
IV ... 
"' 
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Table 4 (cont.) 

PATIENT COUNT CLINICAL CIJfflllAINTS 
RECotl8INAHT HEPATITIS 8 VACCIN£ 

PATIENT CLASS: ffEAlTII CARE PEll!IOl'ML 

I TOTAL VACCIHEES t 28 PATIENYSt - 003! 3 I 
1-----------------······-·----···-·-····---··-··------·-····----··---··-····-1 
• DAYS POST VACCINATION I tM'l8EII 

CLINICAL •··--··--•·--·-. ··--•····---------•·----···--·--------···-·-···-•········-···1 WITK 
COl1PLAINT9 • 0 • 1 I E I 3 • t, • 5 I •tOHl'lAJNTS 

oo•••••••••••••••••••••••••••••n••••••••••••••••••••••••l•••••••••••••••••••••••••••••••••••••••••••I••••••••••••••••••••• 
• I I I I • • I 

RUCTION, LOCAL !INJECT. SITU • l I 3 I l I O I O I 8 I I 4 
I I J.67.J • f 10.77.J I I J,67.J I I O,D7.1 I I 0.07.1 I I 0.07.1 • • I 14.37.J 

·-·······-····-·-·--···----·---·-··•·····-·-·-1··--······•··········•··········1··-·---··•-··-·---·-1---·---·--•··-----··--
SOl!tH!99 • l I J I l • · I I t I II I I 4 

I I J.6r.J I I U.7XJ I I J.6Y.J • I 0,17.I • f 0.07.J • f ,.ex, I I f lll.J7.J 

-·----------------··-·-·-·--------1··----·---1--·-----·-1----·---·-•--·····---•·····-·---1··········1··--······1······-···· 
STSTtHIC • t • 3 I l · I I I 1 I e • I Ii 

I I 7,17.1 • f 10.T/.I I I J,6l0 • I 1.117.J I I J,67.1 I C 0,11.1 I I I lft.37.J 

------------
' NIIOU 80UY/CtNtllAl • t 3 l O l I I ft 

C 7.1)0 f u.r.o I J.6Y.J I 0.17.J C 3.6)0 C o.ox, • I 14.37.J 
I 

FATIGUUMtAKtltS9 • 0 1 l I l II I 1 
t.o:o I J.6Y.J I J.6Y.J C o.o:u I J.6l0 I 0.07.J I I J.67.J 

I 
HAlAIS£ I I ! 0 0 II II I f 

1.07.t C 7.U!I I O.OY.t I 0.117.1 C 1.07.1 C O,O;(J I I 7.UO 
I 

HEADACHE I l I I O e I f l 
3.6'!1 I 0.11.t I 0.07.J f 0.07.1 I 0.11.t C o.ax, f I J.67.t 

I 
S&IOUEH ANltlts I 1 l 0 9 I 0 I l 

J.6'0 I J.6'0 I O.OU f l.liO I 0.17.) I 0,07.J I • lJ,67.J 
. . I 

H£1!YOU9STSTEH • l Cl O I O I I I 
J.6xt I 0.07.t I O.IXt I 1.17.1 I 0.07.t I 0.07.J I I J.67.1 

I 
vtRTIGOIDIUINt:SS I l O I I O O I 1 

• I J,6XJ I a.ax, I o.tn I •• ,7.1 C o.o;o C O.OY.t I '· 3.67.t 
----·-----··-··-···-··--··--··-····•·······--·•-···-···-·1··--·-··-·1·------·--•---·------1······--·-•-·---···--1-----·----· 
PEIISON9 Nllff tCIHPLAINTS • t I 6 I t • 0 I l I t . I 7 

• c 1.1Y.1 I c n.11Y.1 I c 1.1n I c o.oi:, I c J.67.J I c o.or.1 I I I rs.ox, 
-------·--·····-··---··--·-·····-·-•····--·--·•···-·--·-·1---·------1-·--------1·---·--·-·1·---------1----------1-----------
,EflSONS NITif NO COttPLAINT9 I 26 I U I ti • 28 I t7 I 28 I I n 

I C 92.9l0 I C 71.67.1 • I U.9llt I Cllt.07.t I I 96.4:CJ I 1100,17.J • I I 75.DY.I 

0 
0 

"' -\l>I 
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Table 4 (cont. ) 

PATIENT COUNT CllN?CAl CottPLAINTS 
RECOf18IHAHT HEPATITI.S 8 YACCltff: 

PATIENT ClASSI HEALTH CARE PEll!llt&lll 

I TOTAL VAtCINEES I re PATIENrS) - DOS! J I 
1---------------------------------------------------------------------------I I OATS POST VACCINATIOH I IUtB(R 

CLINICAL 1--------------------------------------------------------------------------- I NITff 
ClltlPLAIHT9 I I I 1 I ! I J • • I 5 • IC011PlAINTS 

•a••••••••••••••••••••••••••••••••• l•••••••••••••••••••••••••••••••• l•••••••e•••••••••••••l••••••••••l••••••••••I•••••••••• 
----------------------------------1----------1----------1----------1----------1----------1---------1----------1-----------PEll!IOH! ~Int NU DATA I O I t I o I e I O I O I I G 

I I O.OY.D I I , .,.,., I C o.o;n I I , . 01., I I 0 .01. , I C • • ,1., I I I e.o;o 

0 
0 
N .... 
t:: 
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Table 5 

PATIENT CO\INT NAXItlUl'I TEffl'ERATURf9 
RtCUXIIINANT H(PATI~I9 9 VACCINE 

PATIENT ClASSt ltEALTIO CARE PlR9CWl£L 

I TOTAL VACClNEES C JI PATIENTS I - DOS£ l I 
1--------------------------------------------------------------------------------------I I DAYS POST 1/ACCIHAllmt I NtmBtR 

NAX TEHl'!RATUIE 1--------------------------------------------------------------------------------------I MITH 
COEC F, Ol!All I I I l I ! I J I 4 I !J I I I HAX TEltP 

a•••••••••••••••••••••••l••ttt1•••••• ••••••••n •••••••••• •••••••••• ••••••••••!•••••••••• •••eaa•••I•••••••••• •••••••••• 
I I 

NORHAL I 1 l l l 1 I l I 
J.JY.l C J.JY.I C J.4l!J I J.61.1 I J.6Y.I I I J.4l0 I 3.31.J 

I 
< 99 I t!J 24 26 24 u I 24 11 

H.3Y.I I 81.DlO I 99. 7Y.I I 85. 71.1 I 78.6Y.I I I 92.8l!I I H.11.1 
I 

" - 99., I 4 s z t it I 4 u 
n.JlO I u.nl I 6.97.1 I 7.17.1 I ll.7.9Y.t I I n.11;0 ( 36.71.1 

I 
!110 - 100., I t • o 1 t I o 1 

I • o.oY., I , e.eio c o.oio c J.6lo I I e.0,:1 I 1 ,.01.1 , J.37.1 

------------------------l----------1----------l----------1----------I----------I----------I---------------------I-----------
TENP£RATU11E TAIIEH I :,o I JI I Z9 I 29 I 29 I 29 I I :,o 

I 111t.01.1 I n1t.01., I c 96.n, I c n.11.1 I c n.:,,;1 I t 96.77.1 I I cuo.ou 

------------------------1----------1----------l----------l----------l----------1--·---I--------------------I-----------
TEffl'EIIATUIIE Oll>T TAKIEN I o I • I 1 I e I e I 1 I I • 

I I 0.9%) I C 9.DlO I I J.JXI I I 6.7l0 I I 6.7''.I I I J.Jl(I I I I O.OlO 

0 
0 
N -1/'1 
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Table 5 (cont.) 

PATIENT COUff NAXItMI TU1Pf1tAT\JlfES 
IIECOt181HAN1' ffEPATITJS 9 YACCltlt'. 

PATIENT tLASSI ME ALTM CME PERSOffNEl 

I TOTAL YACtINEES t 30 PATIENTS) - OOS( I I 
1--------------------------------------------------------------------------------------- I I DAYS l'09T VACC INATION I IU1BEII 

l'IAX 1Et1PEIIAT\IRE 1--------------------------------------------------------------------------------------- • NllH 
I DEC F, OIIALJ I I I 1 I I I J I It I !J • • • "AK TEHP 

aaa•••a•••••••••••••••n•••••••••••••••••••••••••••••••n•• .. ••••••••••••••••••••••••••••••••••••••••l•••••••••••••aaaaaaaa 
~t1Al • I I t I I I t I t I I I I I 

6. 7l0 I t 6.71.1 I t 6.T/.1 I I 7.11.1 I I 6.71.1 I I 6. 11. 1 I I ' 6.T/.l 
I I • I • I I 

< " I 14 I 14 I 14 • 24 • 17 I t6 I • 19 
I I eo .o,o I t 81.111.l I l II0 .111.I I I 85 .77.1 I I fl.e ,i:1 I I 96,71.1 I I l 63.37.l 
I I I I I I I I .,., - "·' I " I I I " I I I 1 I t I I 1 

u.:s,o I I •• 77.1 I l lJ.37.1 I l 7.11.J I l 3.J7.t I t • · 77. 1 I I { U.37.t 

100 - 100.'I I e I ! I o I o • 1 I o I • I 
I , , .on I • •.11.1 I I o.o,o I • e.01.1 I t 0.11.1 I , , .o,o I I • •.n:, 

------------------------1----------1----------1----------1------- ·--1----------1----------1---------------------1-----------
TEt1PERAT\llll! TAKEN I 30 I 311 I JO I f8 I ,0 I :so I I :so 

I 1109.0lO I uoo.o,o I 1100.01.1 I ( '3.J1.I I U Ol .llO I U00,01.I I I {100.1 1.I 

------------------------1----------1----------1----------1----------1----------1----------1--------------------1-----------
T!ffl'(RAT\m( t101 TAUH I • I • I e I I I e I o • I • 

• t o.o:io I t 11 .ex, I t , .ox, I c 6.r.o I c 1.1x1 • t 1.0?. 1 I I t o,o:o 

0 
0 
N -0-
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Table 5 (cont. I 

PATIENT ClllMT 11AXl,-Jtt TEHP(RATURES 
RECOt18IHANT ffEPATIT,s 8 VACCINE 

PATIENT ClA9St HUlTII CAIi£ l'tRSOt-lNtl 

I TOTAl YACCINIE!S ( f8 PAYIENTSI - DO!E] I 
1---------------------------------------------------------------------------------------I I DAYS POST YACCINATIOH I HUtte!R 

HAX T£ffl'£RATUIIE 1---------------------------------------------------------------------------------------l MITH 
I DEG F, ORAi.i I O I 1 I 2 I J I " I 5 I I I tt!IX TEttP 

aaQaa•••a•••••••••••••••l••••••••••l .. •••••••• l••••••••••l••••••••••l••••••••••l••••••••••l••••••••••I••••••••••••••••••••• 
I I I I I I I I 

tromAL I " I " I 4 I " I 4 I " I I , 
I 1 1, .11. 1 I c 1,.31.1 I 1 14.81.1 I c H.Jio I a H .11.1 I c 1ti.J1. 1 I I r 1,.11. , 
I I I I I I I I 

< .99 I H I 21 I U I 21 I U I t! I I 19 
I c n.ti1.I I c 75.0Y.I I c 77.87. 1 I I 75.81.1 I f 11.01.1 I c 78.6l0 I I c 67.9Y.I 
I I I I I I I I 

99 - 99., I " I l I r I l I l I r I I s 
I c 14 .11. , I c 10.11.1 I c 1.•1.1 I c 10.no I c 10.n, I c 1.1:r., I I t 11.,x1 

------------------------1----------1----------1----------1----------1----------1----------1---------------------1-----------TU1PHATUIIE TAKEN I H I ta I t7 I ts I H I a I I za 
I cuo.or.t I 1110.07.1 I c '6.•:o I uoo.07., I uoo.01., I uoe.01., I I n oo . 11Y.1 

------------------------1---------1----------1----------1----------1----------1----------1---------------------1-----------TftW'ERln\JWt: HOT TAKEN I O I O I l I O I O I O I I I 
I f • • • ,o I t o.ox, I C 3 •• ,n I I ,. oie, I C e.o,o I C e.o,o I I t 0 .8)( 1 

0 
0 
IV -..... 
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PROGRAM: 

PURPOSE: 

VACCINE: 

PRINCIPAL 
INVESTIGATOR: 

SECONDARY 
INVESTIGATORS: 

STUDY LOCATIONS: 

23841/1 
1/3/86 

00218 

Alum-Adsorbed Yeast Recombinant Hepat\tis B Vaccine, 
Study 795 

To evaluate antibody and clinical responses to yeast 
recombinant hepatitis 8 vaccine by health care 
personnel and other healthy adults negative for 
hepatitis B serologic markers. 

Yeast Recombinant Hepatitis B Vaccine 
Lot #934/C-J625 (lOmcg HBsAg/ml) 
Lot #979/C-K564 (lOmcg HBsAg/ml) 
Lot #81990 0/18066/C-L215 (10 mcg HBsAg/0.5 ml) 

Prof. Or. Friedrich Deinhardt 
Max v. Pettenkofer lnstitut 
Pettenkoferstrasse 9a 
8000 Muenchen 2 
WEST GERMANY 

Dr. W. Jilg 
Dr. R. Zachoval 
Dr. G. Zoulek 
Dr. M. Kroner 
Or. J. Abb 
Dr. B. Lorbeer 

The above secondary investigators have the same 
address as the principal investigator. 

Dr. u. Bienzle 
Landesinstitut fuer Tropenmedizin 
Ansbacherstr. 5 
D-1000 Berlin 30 
WEST GERMANY 

nax v. Pettenkofer lnstitut 
Pettenkoferstrasse 9a 
8000 Muenchen 9a 
WEST GERMANY 

Landesinstitut fuer Tropenmedizin 
Ansbacherstr. 5 
0-1000 Berlin 30 
WEST GERMANY 



DATE INITIATED: 

DATE COMPLETED: 

STUDY POPULATION: 

STUOY PROCEDURE: 

RESULTS: 

23841/2 
l /3/86 

Study 795 

November 21, 1983. 

I~ progress. 

The study population consists of approximately 300 
health care personnel and other healthy adults of 
either sex (excluding pregnant women), who are 

·negative for HBsAg, anti-HBc and anti-HBs, have a 
normal ALT level and have not previously received any 
hepatitis B vaccine. 

Eligible participants receive a 70 mcg intramuscular 
injection of vaccine produced by the inmune affinity 
or (15)(4) procedure at 0, l, and 6 months. 
Vaccine reclp1ents are asked to record their 
temperature daily for five days after each injection 
of vaccine and also to record any local or systemic 
complaints that they may have during this period. 

A blood specimen (10-15 ml) was obtained fr0111 each 
participant approximately two weeks before the first 
vaccination and on the day of the first vaccination. 
Post-vaccination blood samples are obtained monthly 
for seven months and at 9, 12, and 24 months from 
recipients of lot 1934/C-J625 vaccine. Recipients of 
lots #979/C-IC564 and #81990D/18066/C-L215 are bled at 
1, 2, 3, 6, 8, 12, and 24 months. The samples are 
assayed for HBsAg, anti-HBc, ant1-HBs, and ALT. 
Samples with ant1-HBs titers~ 25 mIU/ml may be tested 
for the proportions of anti-! and anti-~ activity. 
Samples may also be assayed for yeast antibody. 

HEALTH CARE PERSONNEL/OTHER HEALTHY ADULTS 
(b) (4) Vacc1ne): ~-~-

10 mcg Lot #979/C-K564 at 0, 1, and 6 months -
10 mcg Lot #819900/18066/C-L215 at 0, l, and 6 months 



RESULTS: (Contd) 

23841/3 
l /3/86 

Study 795 

1. Number Vaccinated: 

Vaccine 
Lot 

Lot C-lt.:564 
Lot C-L215 

2. Serolog1c Results: 

Injection No. 
_,_ -L -L 

148 146 126 
97 97 94 

00220 

Serologic data are available for 76 participants, 
who received vaccine from lot C-K564, at 7/8 
months. At that time, 100% (76/76) of the 
subjects seroconverted {S/N ~2.1) and developed 
protective levels of ant1-H8s (mIU/ml ~10). The 
G~T at 7/8 months for all vaccinees and for 
responders (either cutoff) it was 2143.1 mlU/ml. 

Seven/eight month serologic data are available for 
80 participants who received vaccine from lot 
C-L215. Ninety-nine percent (79/80) of the 
subjects seroconverted (S/N ~2.1) and developed 
protective levels of anti-HBs (mIU/ml ~10) at that 
time. The GMT was 2436.1 mlU/ml and 265S.2 ~IU/ml 
for all vaccinees, while it was 2655.2 mIU/ml for 
responders (either cutoff). 

Refer to Table 1 for anti-HBs responses and ~Ts 
for other time intervals. 

3. Clinical Complaints: 

Clinical follow-up data are available for 126, 94 
and 74 participants, who received lot C-t564 
vaccine, after injection number 1, 2, and 3, 
respectively. Follow-up data are available for 
96, 83 and 57 subjects, who received lot C-L215 
vaccine, after injection number l, 2, and 3, 
respectively. The overall frequencies of 
complaints follow. 



RESULTS (corn.) : 

23841/4 
1 /3/86 

00221 

Study 795 

Type of Vaccine Freouencv in£ bv Iniection No. 
Co!!!!laint Lot l 2 3 

Injection C-IC564 30(38/126) 29( 27/94) 22(16/74) 
Site C-L215 16(15/96) 5( 4/83} 19(11/57) 

Systemic C-K564 18(22/126} 17(16/94) 12(9/74) 
C-L215 15(14/96) 8(7 /83) 9( 5/57) 

Refer to Tables 2 and 3 for listings of specific 
complaints after each injection. Maximu11 
temperature data are presented in Tables 4 allld 5. 

There were serious or alarming reactions 
attributable to vaccine. 

HBV Markers (Anti-HBC) 

One subject who was positive for ant1-H8c prior to 
vaccination, continued to be transiently positive for 
anti-HBc post-vaccination. The subject was negative 
for HBsAg and d 1d not seroconvert for ant 1-HBs as of 
five months after enrollment in the study. 

ALT Elevations 

Two subjects with normal pre-vaccination ALT levels, 
developed elevated ALT levels (1.5-2.0 times the upper 
limit of normal) one month after the first inject ton 
and one month after the third injection, respectively. 
Another participant with an unknown pre-vaccination ALT 
level, developed an elevated ALT level (2.0 times the 
upper limit of normal) one month after the second 
injection. All three subjects received vaccine lot 
C-L215. They were negative for anti-HBc and HBsAg and 
were not clinically ill. 

One subject with an elevated pre-vaccination ALT level 
(1.5 x the upper limit of normal) continued to have a 
similar elevation one month after the first injection 
of vaccine (Lot C-L215). He was negative for anti-HBc 
and HBsAg and was not ill. 
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Table l 

Antibody Responses Among Health Care · Personnel Following Vaccination with 
10 11eg Injections of Yeast RecOlllb1nant Hepat1t1s B vaccine 

Lots fl79 /C-K564 and l8199O0/18O66/C-l215 a-i 0, 1, and 6 Months 1n Study 119S 

10 111Cg (Jot 197!l~-g564l 10 111tg (lot f81990D£18066[C-L215l 
i with Anti -HBs GMT (1111U[111l} I with Anti-HBs lzt.1T (rmlU£111l l 

Res~onderi @es~onden 
ll'ilU/lal All mlU/1!1 mIU/1111 All mlU/1111 

S/M~2.1 ~ 10 Vacdnees S/N~2.1 ~ 10 S/N~2. 1 ~ 10 Vaccinees S/N~2.1 ~ 10 

28 22 1.1 33.2 47 .4 23 20 0.8 26.1 31.1 
(36/129) (29/129) (22/96) (19/9&) 

83 r,r, 20.3 41. 1 66.9 71 58 8.3 32.S 44.8 
(99/ 119) (79/11!1) (66/93) ( 54/69) 

91 85 40.2 60.6 69.2 90 78 31.8 46.0 I 62 .1 
(79/81) (74/87) (62/69) (54/69) 

gs 92 11.2 87.6 93.3 94 88 41.6 62.& 73.9 
(112/118) (109/118) (83/88) ( 77/88) 

100 100 2143. 1 21 43.1 2143.1 99 gg 2436. l 2655.2 2&55.2 
(76/76) (76/7fJ) (79/80) (79/80) 

0 
0 
rv 
rv 

"' 
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Table 2 
PATIENT COUNT CLINICAL CONPlAINTS 

RECOl1ftlllAHT MEPA111H 8 VACCINE 

PATIEHT CLASS H£ ALTtt CARE PERSONMEL 

I TOTAL YACCINEES C 148 PATI(NTSI • D05E 1 I 
l----------------------------------------------------------------------------1 
I DAYS POST VACCINATiml I tUIIIER 

CLIN[CAL 1----------------------------------------------------·-----------------------I NITH 
COttPLAlNTS I I I l I t • J I It I 5 I ICottPLAIHT9 

u•••••••••••••••••••••••••••••••••• •••••••••••l•••••••••••••••••••••l•••••••••• l•••••••••• l••••••••••l•••••••e•I•••••••••• 
I • • • I I • • 

REACTIOH, LOCAL I INJECT . SITE J J l6 I 11 I 6 I 2 I O I O I I ]8 
I C tl'l.6Y.) I C 8.17.) I C " -8Y.) I ( l.6Y.) I ( t .OY.I I I O.OiO I I I 30.27.1 

-----------------------------------1---------- ---------- ---------- ---------- ----------1---------- ---------- -----------
PAIN I 2S a " 1 o I • 27 

I H.e:o I 6.JY.I I J.21.1 C 0.8)0 I O.OY.I I ,( •. ,in I 21.'li(I 
I 

SOIIENl:SS • 7 t O O O I t 7 
S.6Y.I I l.6Y.I C O.OY. I C o.o;o I 0.07.1 I I 0 .01.1 I 5.6Y.I 

• TEHIIERNESS • 2 O O O O I O 2 
l.6)0 I , .01.1 C O.Ol!) I O.OY.I I o.o;o • I 0 . 01.1 I 1,6?.I 

I 
SMELLING • 1 l 1 0 0 • 8 1 

o.eY.I C G.8l0 I 1 . 8)0 I 11.0lO I 0.1?.I I I o . ox, I 0 .81. ) 
I 

l'IM!llIS llTCHlNII I I O t 1 l I I O 1 
I , .01.1 I O.OY.I I • • ,1., I 0.8,0 C 0.17.1 I I o.ex, I o.e:o 

I 
IECCIIYttOSts I l 1 0 0 11 • G l 

I t.81.1 I 1.87.1 I , .ox, I o.o:o C 0.01.1 • I e.o:o I 0.81.9 

• omn 1 :, 1 o D • I o J 
I c 2.ttio , o.e:o I I o.o;o I I o.D7.t 1 0.01.t I , 0.01., I c t.4i!t 

------------------·---------------- l----------l----------l---------- l----------l------ .. ---l----------1----------l-----·-···-
sYsr£HJt I 11 I 9 I 7 I S I t I It I I f:I! 

I I 8.7)0 I I 1.uo I I !f.67.) I I lt.17.) I I 1 .67.J • I J.t:o I I I 17.51.1 

-------------------------------------------------·---------------------------------------------------·----------·-----------I I I I I • I I 
&MOLE l!OIIY/Gtt!ERAL I II I ' I 7 I s I z I ~ I I 19 

I I ,.])0 I I 7.11.J I I !J,67.1 • ( 4 .97.I I I 1 .,1.1 I I J.2;0 I I I 15.11.1 
I I I I •· I I I 

Cfflll9 I 0 I l I 0 I 0 • • I • I I l 
• C ,.01.1 I I D.87.J I I e. o;,. 1 I c •• ,1., I I o. er.1 • I e.07.1 I I e 0 . 8?.I 
I • I • I • I I 

SWEATING I , I I I 1 • 1 I l I 1 I I l 
I I • .07.1 I l • .87. 1 I 1 o.87.) I I t . ar., I I o.a1.1 I I e .a:o I I I 0.111.) 

0 
0 

"' N 
~ 



STUDT 
tllf:AT11£NT 
LOT tM18ER 
DOSE 

07'95 

CK5•4 
10 ncs 

Table 2 (c:ont) 
PAlJEHl tOUHl CLINICAL CIJffllLAIHT9 

RECotllIHAHT HEPATITIS 8 VACCINE 

PATJ[lfT CLASS HEALTH CARE PERSOHNEl 

-------------------------·--------------------------------------------------- .-------------------· --------------·-----------I TOTAL VACCJHEfS I 1•8 PATIENTSI - DOSE l I 
1---- ----------------- - ------------- - ----------------------------------------I 
I OATS POST VACCINATIOt4 I HUl1BER 

CUNJCAL 1----------------------------------------------------------------------------I NllH 
CDffl'lA JtfT9 I 0 I 1 I 2 I ] I .. I s I ICOtlPLAIHTS 

aue~•eaea•a~•~••••••••••a•••••~•••• •••••••~•• •••••••••• •••••••••• •••••••••• •••••••••• ••••••a•a• ue••a••aaa a•a••••••• 
FATtGUf/NEAl<NE!l!!I • • l t 0 l 10 

I 1.2;0 I l,2)0 I t.toY.I I 1.6)0 I 0.0)0 I o.a,:t ( 7.97.1 

HEADACHE ] 4 l l l ] 10 
( t.ltlO ( l.l!XI I t.4Y.I ( 0.8Y.I I o.ax, I t.4)(1 I 7.91.) 

CHEST PAIN 0 0 l l 0 0 11 
( o.o:o I 11.01.I ( l . 8Y.) ( 0.8%1 I o.o:o ( ,.o,:, ( 0,8)0 

ILLNESS, tc09 t 1 0 0 0 0 t 
( 1.61.) I D.81.) ( D.D1.I I D.07.1 I 0.0,:1 I o.o:o ( 1.61.1 

IIE!IPIIIATDRY • 0 1 1 l l l 
( o.,:o ( I.DY.) I 0.8)0 I D.87.1 ( 0.8:!I I o.az, ( 0.81.1 

RHINITIS • 0 1 l 1 l 1 
0.1)0 I I.OZ) I o.ex, ( 0.87.1 I 0.8'(1 I o.ax1 I 1.81.) 

PHARYNGITIS t SOR! THROAT I I I 0 1 l l 1 l 
I t 0.DXI I o.ox, I 0.8:!) t 0.8Y.I I l.8Y.I ( ,.ax, I 0.8Y.I 
I 

ffllSCULOSl<l:U:TAL' I 1 • 0 0 0 8 I 
I I o.er.1 f I.Or.I t 0.0)() • 1.0)(1 I O.DlO ( 8.0lO ( , . ax, 
I 

"YALCIA I l 0 0 0 0 e 1 I I 0.8?.I ' O.Ol!I I 0.0)0 I o.o-,o I o.or., I o.ox, I e .ax, 
I 

OJGlSTIVE 9YSTE1t I 2 0 • 0 • 1 l 
I 1.6lO I o.o:o I 1.0,0 I 0.0?.t I o.o:,o I 0.8)(1 I t.4Y.I 

NAU,EA I !IOI OI OI OI 11 IS 
I r 1.61.1 I c 0.0:1.1 I • e.ox, I c o.o;o I I o.oin I 1 ,.ax, I I , t.1t1.1 

-----------------------------------1----------l------- ·--1----------I----------I----------I----------I----------I-----------
PIRsmts Nl'ffl tOtfl'LAtNTS I 40 I 18 I lt I 6 I 2 I 4 I I "' 

I I ll.71.1 I I lft.llO I I 9.5lO I I ft.81.t I I l.t.Xl I I J.UI I f I '!18,9l0 

-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PEl(SOUS &11111 NO C:ottl'UINTS I 86 I ua I 11♦ I 12D I 124 I 121 I I 77 

I I 68 . JXI I C 85.7XI I I 90.5?.I I I 95.21.1 I I 98.ltY.I I I 96.lll!I I I I 61.IXI 

0 
0 

"' rv 
C 
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1 07-JS 

CK5•'1 
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Table 2 (cont) 

PATltNT COUNT CLINICAL Cot1PLAINTS 
RECOlfBINANT HEPATITIS B VAtCltlt 

lOl NUIBUf 
DOS( I 
PAlUNT CUSS: HEALTN CME PER!ONll£L 

• TOTAL VAtCltlH.S C 1'18 PATUHTSt - DOS£ l I 

•----------------------------------------------------------------------------1 . • DAYS POST VACCINATION • IM111£1t 
CLINICAL •----------------------------------------------------------------------------• MI TH 
tOl1PlAJH1S • II I 1 I 2 I J • °' • 5 I ICOffl'lAINTS 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• l•••••••••a•••••••••••••••••••••• I•••••••••• 
-----------------------------------1----------•----------•----------•----------l----------•---------- l----------l-----------,cRSONs MITH HO DATA • 21 • 21 • U • 21 • 21 I U • I U 

I I 14.JY.J I I l'I .V.l I I 1•.1;0 I I 1•.JY.I I I 1,.JY.I • I 14.fflO • I I 14.J;o 

0 
0 
IV 
rv 
Ill 
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1REAT'1tNT 
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DOSE 
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0795 
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Table 2 (cont) 
PATIENT COUNT CLINICAL COttPLAINT9 

RECONBINANT HEPATITIS B VACCIN£ 

HEALTH CARE PERSONH£l 

I TOTAL VACCltlEU f 1"6 PUIEHTS I - DOSE &! I 
1----------------------------------------------------------------------------I I DAYS POST VACCIHATIOH I HUHBEII 

tllHICAL l----------------------------------------------------------------------------1 WITH 
totll'LAIHTS I O I 1 I t I J I " I 9 I ICOt1PU!NT9 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••l••••••••••l••••••••••I••••••••••••••••••••• 
I I I I I I I I 

REACTICJ. LOCAL IINJECT. SITU I 20 • 17 I 7 I J I 1 I O I I 27 
I C tl.]lO I C 18.UO I C 7.47.) I C J.tY.I I C 1.1%) I I 0.07.I I I f H.77.1 

-----------------------------------1---------- ----------•----------1----------1----------1---------- ---------- -----------
PAIN I U 8 I J I I I O I O 16 

C U.8l0 C 8.97.1 I f J.tY.I f 0.0%1 I C O.OiO I C O.DlO C 17.0:O 
I I I 

SORENESS I 2 2 I O O O I 11 3 
1.1%) I t.1:O f t,07.) f 0.1%) C O,OiO I I I.DY.I f J.27.J 

I 
TENDERNESS I 1 I 1 1 I I O Z 

1.lZ) I 1.lU C 1.llO l 1.1%1 I O.OlO I' I 0,DlO I 2.1%1 
I' 

ERTTHElfA C REOUESS I I l l 1 0 O I D 1 
1.17.1 I 1.1%) C l.ll!I C o.o;o f o.o:o I I o.o:o f 1.\;0 

I 
STIFFNESS/TIGHTHHS • l O O I O t O 1 

1.llO C 0.0)0 C o.o;o C O.GlO f 0.07.) I C 0.07.) f 1.11.1 
I I 

PRlRlflS C lTOtJHGI I l 2 1 0 0 t I 2 
1.lY.I f Z.17.1 f 1.1:0 C 0.0%1 C O.0Y.I I, C 0.07.1 I 2.1:0 

I 
NVHBUESS I l O O O O I O 1 

1.lY.J C I.DY.I C 0.11.I f 0.07.1 C 0.0,0 I f l.ll'-J C 1.11.1 
I 

Uffl'HADENOPATNT, REGIONAL I O I l l l O I 9 &! ,.ox, I I t.UO f 2.uo C 1.17.1 C o;oio I C •• ,:o I 2.17.1 
I I 

ECCHYHOSJS I 1 I I O 1 l I 8 2 
l.IlO I f 1.17.1 I D.o:o C 1.11.1 ( 1.i;o I C t.OXI f 2.1:0 

I I 
PARESTHESIA I 1 I 1 I I O I O I 

I C 1.17.1 I ( 1.1:0 C ••• Y.I I ••• Y.) I ( O.Ol(J I I ,.DY.I I I f 1.17.) 

-----------------------------------1----------1----------l----------l----------l----------l---------·1----------•-----------srsnnic I , I e I " I 2 t 2 I o I • 16 
I t '1.67.) I C e.s:o I C ... J)O I I Z.lY.I I C l.llO I I o.o;o I I C 17.DlO 

0 
0 

"' N 
0-
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Table 2 (cont) 
PATIENT COUNT CLINICAL CottPLAINTS 

IIECot18INANT HEPATITIS II VACCIHE 

PATIENT CUSS: HEALTH CARE PERSOMffaL 

----------------------------------------------------------------------------------------------------------------------------I TOTAL VACCltlEU I 1"6 PATU:HTSI - DOSE ! I 
1----------------------------------------------------------------------------I I OATS POST VACCINATION I IIUHSER 

CLINICAL 1----------------------------------------------------------------------------I WITH 
COl1PLAINl!I I 0 I 1 I z I J I " I 5 I I COl1PLA JHTS 

waP•••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••I•••••••••• ••••••••••l••••••••••l••••••••••l•••a•••••• 
I 

!ilHOLE BODY/GENERAL 8 s J I 1 1 • n 

' 8.SlO I 5,l:'.t I 1.21.1 I c 1.lY.l I l.Ut I 0. 01.I I ll.81.l 
I 

FATIGUE/WEAIIHESS " s J I 0 0 I 6 
I 4.llO I 5.l:'.t ' 1.1:'.) ( 1.0)() ( I .DX> I 0.01.I ( 6,,.lO 

HUOACHE ,. l z 1 I • II 
( 4,llO I 1.1:0 ( Z.lXI ( 1.llO • l.IXI ( o.o:o I a.sx, 

JLLNESS, NOS 0 0 0 0 1 0 l 
I O.OiO I D.07.I I o.ox, I 1.07.1 I l. l XI ' 1 .01.1 ' l.IXI 

INFECTIOUS STMJRONl:S 0 0 0 1 1 • l 
I 0. 07.t I O.Ol'.t C 0.0)0 I l.17.) C l,ll'.I ' 0.01.1 I 1. 1x1 

' !IF LllfNZA, HOS I 0 0 0 1 J 0 ' J 
1.0:r.1 I o.ou I 0.111.) I l.17.) I l.ll'.1 ' 1.11.1 I I l. ll'. l 

I 
RESPIRATORY l 0 II 0 0 0 I 1 

I 1.17.) I 0.0)'.) I 0.111.1 I 0,0)() I t .07.1 I 11. 01.1 I I l.llO 

UPP£R RESPIRATOR't INFECT., NOS 1 0 II 0 0 0 1 
I 1.17.1 I o.o:o I 0.111.) I 11.0;0 ' t.07.1 I , .01.1 I l.llO 

MIEntc AtlO l YttPHATJC 0 1 0 0 0 0 1 
I o.o:io I l.llO ' 1.0:r.1 ( e .o:u ' ,. 11:r.1 I t .01.t I l.liO 

lYttPHAOIEHOPATHY, CERVICAL 0 1 0 0 • 0 1 
I t. 07.t I l.ll!I ( 1,0;0 I O,OY. I I 11.tll!I I l 0.01.1 I 1.1:r.1 

I 
OIGE5TtVE 5YSTEtt l t 1 0 • I II ] 

1.1;0 ( Z.ll'.1 ( l. l XI ( I. DY.I I O.O:O I I 8.01.t I J.ZXI 
I 

UYSPEPStAIKEARlBUIIM I 0 1 0 0 II I 0 1 
0.07.1 I 1.ll'.J I O.OXI C o.o:o ( o.o:o I 1 0.01.1 I l.liO 

I 
NAUSEA I 1 t 0 0 0 I 0 J 

1.17.1 I Z,1'0 C t.01.1 I 0.0:'.I C o.ox1 I 1 0 .07.1 I ].tlO 

0 
0 
N 
1\,1 .... 
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Table 2 (cont) 

PATIENT COUNT CLINICAL CottPLAINTS 
RECOtlBIHANT HEPATITIS B VACCINE 

HEALTH CARE PERSot4NEL 

I TOTAL VACCIHEU ( 146 PATUNTSI - DOSE t I 
l----------------------------------------------------------------------------1 I DAYS POST VACCINATION I tu1BER 

CLINICAL l----------------------------------------------------------------------------1 MITH COttPlAINTS I O I 1 I 2 I 3 I 4 I 5 I leottPUIHTS 
•••••••••••••••••••••••••••••••••••l••••••••••l••••••••••l••••••••••l••••••••••l••••••••••l••••••••••l••••••••••I•••••••••• I I I I I I I I 

Vtlt1tTIIIG I O I O I 1 I 0 I t I D I I I 
I I o.ox, I I 0.01., I I 1.11., I ( 0.0%1 I ( 0.01., I I 0.01.1 I I ( 1.11.1 
I I I I I I I I 

NERVOUS SY9TEtt I 2 I o I D I o I o I o I I 2 
I ( 2.UO I I 0.01.J I I 0.01.I I I o.ox, I ( t.01.) I ·I 0.01.1 I I I t.11.1 
I I I I I I I I VERTIGO/DIZZINESS I 2 I 0 I a I D I o I O I I 2 
I I 2.11.1 I I 0.01.1 I I 0.0XI I I 0.OXI I ( 0.0XI I I 0.01.1 I I I 2.lXI 

-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSONS MITH Cot1PLUMT9 I 28 I 21 I 9 I 5 I 3 I O I I n 

I I 29.8i0 I I 22.JY.I I I 9.61.J I , 5.31.1 I 1 1.21.1 I I o.o:o I I 1 35.11.t 

-----------------------------------1----------l----------l----------l----------l----------l----------l----------l ---_,_------
PERSDtlS NITH NO COtlPLAINTS I 66 I 73 I 85 I 89 I 91 I 9ft f I 61 

I I 10.2;0 I I 77,7Y.J I I 90.4i0 I I 9".71.1 I I 96.81.1 I 1100.0:0 I I I 64.9:o 

-----------------------------------1----------l----------l----------l----------l----------l----------l----------1-----------
PERSOHS MITH NO DATA I 35 I 35 I 35 I 35 I 35 I 35 I I J5 

I C 27.11.l I C 27.lXl I I 27.lXt I C 27.11.1 I C 27.lXI I C 27.lXI I I ( 27.11.J 

0 
0 
1\1 
I\) 
CD 
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TREATtlEKT 
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DOSE 

0795 

CK56lt 
10 HCG 

Table 2 (cont) 
PATIEHT COUHT CLINICAL COl1PlAlNTS 

RECOt18IHAtlT HEPATITIS 8 VACCIIIE 

PATIEIIT CLASS HEALTH CARf PERSONNEL 

I TOTAL YACCltlEES I 126 PATIENTS I - DOSE J I 
l----------------------------------------------------------------------------1 
I 0.l'fS POST V.lCCltlATIOII I tu'BEA 

CLitlJCAL 1---------------------------------·-------------------------------------------1 MITH 
C011PLAINTS I O I l I 2 I l I Ii I S I ICOIIPLAJNTS 

•••••••••••••••••••••••••••••••••••l••••••••••l••••••••••l••••••••••l••••••••••l••••••••••l••••••••••l••••••••••I•••••••••• I I I I I I I I 
REACTION, LOCAL I INJECT. SITE I I 15 I 9 I 3 I l I O I O I I 16 

I C 20,17.1 I C 12.2Y.I I I li.11.1 I C l.1t1.I I c 0.01-1 I c 0.07.I I I c 21.67.1 

----------------------------------- ----------1---------- ---------- ---------- ----------1---------- ---------- -----------
PUN 12 I 5 O o O I o It 

C 16.27.1 I C 6.87.J I 0,01.1 C 0.01.1 C O.OiO I I 0.07.J I 16.27.1 
I I 

SORENESS 2 I 0 O O . o I O 2 
C 2. 7)0 I C O. 01. I I O. o;o C O. 07. I I O. 07. I I C O. 07. I I 2. 71. I 

I I 
SWElllllG l I l l l O I O 1 

C 1.liY.J I C 1.liY.I I 1.li7.J C l.4Y.I I O.o:o I C 0.07.J C l.li7.I 
I I 

Pl!URITIS I ITCHINGJ O I 4 2 O O I D Ii 
I O.OY.J I I S.4Y.I I 2. 71.J C 0.01.1 C D.CliO I I 0.07.1 I S.li7.I 

-----------------------------------1----------l----------l----------l----------l----------l----------l----------l-----------
snTEHIC I , I " I s I 2 I J I r I I • I c a .11. 1 I c s. 4Y., I 1 , • a:o I c 2 • 11., I , ,. .1Y. 1 I 1 2 • 77. , I I c 12. 2x 1 

----------------------------------------------------------------------------------------------------------------------------
' WHOU IIOOY/GENERAL I J 1 l I l 1 0 Ii 

"· 17., C 1.47.J I l.t1iO I I l.'tlO ( l.4Y.J I 0.07.) C S.liY.I 
I 

FEVER ITEHP. HOT REPORT!DJ I 0 l l I 0 0 0 1 
0.07.J C 1.41-1 ' 1.1tr.J I I o. 01.1 C O.OiO C 0.07.I ( l.4i0 

I 
SENSATION OF WAlfflTH, GENERAL I 1 0 0 I 0 0 0 l 

1.li?-1 ( 0.07.1 C 0.0?-1 I ( G.01-1 ( 0.07.1 C 0.07.1 C 1.lii!l 
I 

FATIGUE/IIEAKNESS I 2 l 1 I 1 1 0 J 
2.7)0 ( 1.4)0 I 1.ttY.l ·I C l.li7.I ( 1.47.1 C 0.07.J ' li.liO 

I 
HUOACHE I 1 0 0 I 1 0 0 2 

1.<tY.I I O .Cl?. I I o.ox, I c 1.4:'.I C 0.01.I C 0.07.) I 2.77.1 
I 

INFECTIOUS SYHIAOM£9 I 0 0 D I 0 1 D l 
0.0:'.I I 0. 07.1 ( o.ox1 I t 0.07.1 ' 1.4?.I ( G.O?.I I l.47.1 

0 
0 
I\) 

rv 
,0 
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IIULTH CARE P£R!IONfEL 

Table 2(cont) 
PATIENT COUNT CLIHICAl COl1PLAIHTS 

RECOltBIHANT HEPATITIS 8 VACCIIIE 

----------------------------------------------------------------------------------------------------------------------------
I TOTAL VACCIHEES I 126 PATIENTSI - DOSE J I 
1----------------------------------------------------------------------------I 
I DAYS POST VACCINATION I HUHBER 

CLINICAL 1----------------------------------------------------------------------------I WITH 
Cot1PUINT9 I 0 I 1 I 2 I J I 4 I 5 I ICOMPUIHTS .................................................................. ·······-·· ........•............................... 

I 
INF LUWZA, NOS I 0 0 0 0 l 0 l 

I ' 
0.0)0 ' 0.0)0 ' 0.0)0 I o.o:o I 1.41.1 ' 0.01., ' l.4l'.I 

I 
11USCULOSKELETAL I 2 2 2 0 l l :, 

2 . no I 2.7)0 ' 2. 77.1 I o.o:o I 1.41.1 ' l.4i0 ( 4.UO 

AATHAALGll IOTIIERI I 1 1 1 0 0 0 1 
1.4i0 ( 1.41.1 ( l.4i0 I o.o;o I 0.01.I ' 0.0:1.1 ' l.4)0 

SHOULDER PAIN I l 1 1 0 0 0 1 
1.4i0 I 1.4:0 I 1.47. I I o.o:o • o.o;o • a.o;o • 1.41.1 

I I 
OTHER I 0 0 0 0 1 l 1 

o.o:o • o.o;o ( 0.07.1 I o.o;o ' l.lti'.I I 1.lii! I I 1.4:'.I 
I 

DIGESTIVE SYSTEl1 I l 1 2 l 2 l J 
l.lil'.I C l.4i0 ' 2. 71.1 I l .lt1. I • 2.710 • 1.41.) ( ♦ .17.1 

DYSPEP9IA/HEAATIIUfH I 0 0 l l l l 1 
O.OlO • 0 . 07.) C l.4i0 I l . 4XI ' l.47.) ' 1.4)!) • l.lt7.I 

DIARRHEA I 0 0 l 0 l 0 2 
I I 0.01.1 ' O.OlO I 1.47.1 I o.o:o • 1.41.1 I O.Ol'.I I Z.7l0 
I 

NAUSEA I l 1 0 1 l 0 2 

I • 1.47.J I 1.ftlC J • 0.07.1 t l.ftlO • 1.lti!) I 1.07.1 I 2. 77.1 
I 

UAOGEHITAl SYST£H I l 0 0 0 0 0 1 
I I 1.41.) I 0.07.) I 0.01.1 ' 0.07.1 ' 1.07.1 ' O.OiO ' 1.ltl'.1 
I 

UAIHARY TRACT lHfECTIOH I l 0 0 0 • 0 1 
l.lt7.J I 0.07.1 I 0.07.1 I 0.01.) I 0.07. I ' 0.07.1 ' 1.47.1 

PSfCHlA~IC/8EffAVIOffAL I 0 0 • l • 0 l 
0.07.J I 0.07.J I 0.07.) ( 1.47.1 I 0 .07. I ' 0.07.1 I 1.47.1 

INS011HlA/OISTIJRBED SLEEP I 0 0 0 l 0 I 0 1 
0.07.) t 0.07.I ' O.Oi!J • 1.47.1 • O.Oi!I I I o.o;o I l .41.J 

0 
0 
rv 
ul 
0 
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Table 2 (cont) 

PATIENT COl.tfT CLINICAL COl1PLAINTS 
RECotlBINAHT HEPATITIS B VACCINE 

HEALTII CARE P£RSOtH:l 

I TOTAL YACCINUS I 126 PATIENTSI - DOSE J I 
1----------------------------------------------------------------------------I · 
I DAYS POST VACCIHATIOM I NUN8ER 

CLINICAL 1----------------------------------------------------------------------------• WITH 
CotlPUINT!I I O I 1 I I! • 3 I 4 I 5 I I COMPLAINTS 

•••••••••••••••••••••••••••••••••••1••••••••••1••••••••••1•••••••••••••••••••••1••••••••••1•••••••••••••••••••••1•••••••••• 
-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSOtlS MITH COOPLAINTS • 19 I lJ I 8 I 3 I 3 I Z I I 22 

I, u.n:1 I, 11 . ,x1 •, 10.ex1 I 1 't.1:O I, 4 . 1x1 I, t.7%1 I I I n.n1 
-----------------------------------•----------1----------1----------1----------I----------I----------I----------I-----------
PERSOMS MtTH NO COt1PLAIMTS I 55 I "1 I 66 I 71 I 70 I 71 I I St 

I I 74.JY.I • I 82.ftY.1 I I 89.2XI I I 95.97.I I I 95.9XI I I 97.JXI I I I 70.J%1 
-----------------------------------1----------1----------1----------t----------1----------I----------I----------I-----------
PERSONS MITH NO DATA I 19 I 19 I 19 I 19 I 2D I 20 I I 19 

I I 20.47.1 I I 20.4XI I I 20 . 4XI • I 20.47.1 I I 21.SXI I I 21.SXI I • I 20.4%1 

0 
~ 
N 

""' 
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Table 3 

PATIENT C~T CLINICAL CottPLAINT!I 
RECONBINANT HEPATITIS B VACCIHE 

LOT IIUtlllER 
DOSE I 

PATIENT CUSS: HEALTH CARE PERS(]NtlfL 

I TOTAL VACCiltEES t 97 PATIENTS I - DOSE 1 I 

l----------------------------------------------------------------------------1 I DAYS POST VlCCIHATIOH I tlJt18ER 
CLINICAL 1----------------------------------------------------------------------------I WITH 
COHPUINTS I O I l • 2 • l I 'I I 5 I IC011PUIHTS 

••••••••••••••••••••••••••••••••••••••••••••••l•••••••••••••••••••••l••••••••••l••••••••••l••••••••••l••••••••••I•••••••••• 
I I • I I I I • 

REACTION, LOCAL I INJECT. !IITE I I 12 • 4 • 4 I 2 I t I t I I 15 
I 1 12.s1.1 I , 4.2i1 I 1 4.2i1 I 1 2.1x1 I , 2.1Y.1 I I r.11.1 I I , 15.6Y.I 

-----------------------------------1----------1----------1----------I----------I----------I----------I----------I-----------
PlIN I 8 I 1 I l I O I O I O I I II 

a. 1i I I 1 1. ox I I 1 1. o;o I , o. 01. 1 I 1 • . oY.1 I I o. 01. 1 I I I e. JY. I 
I I I I I I I 

SORENESS I 2 I l I l I II I o I o I I l 
2. uo I ( 1. o:o I I 1. 01. I I ( 0. OY. I I I I. OY. I I I II. 07. I I I ( l. lY. I 

I I I I I I I 
ERTTHEnA I REDNESS! I O I 1 I l I O I o I o I I 2 

0.01.I I I l.OY.I I I l.OY.I I ( O.OY.I I I O.OY.I I l O.OY.I I I I t.lY.I 

SWELLING I 1 I 1 I 0 I 0 I 0 I 0 I I 2 
1.01.1 I c 1.01.1 I 4 0.01.1 I t 0.01.1 I t 0.01.1 I , 0.01.1 I I I 2.1:0 

I I I I I I I 
PAPULEl!II I 0 I 0 I 1 I 0 I 0 I 0 I I 1 

( O.OY.J I t o.o;o I t 1.0;0 I I O.OY.I I I D.01. I I I o.o:o I I ' 
l.OiO 

I I I I I I I 
PRUllTIS IITCHIHGl I 0 I 0 I l I l I 1 I 1 I I 1 

O,OY.I I ( O,OY.l I ( l , Oi!I I I 1.01.1 I I 1.01.1 I c 1.0;0 I . ( 1.0:0 

LYHPHADENOPATHY, REGIONAL I 1 I l I l I l I 1 • 1 I • 2 
I I l,OY.I I l l.OY.I I I l.OY.I I I l,OY.I I I l.OY.I I t l.OY.I I I l 2,17.1 

-----------------------------------1----------l----------l----------l----------•----------l----------l----------l-----------
srsnHIC I 5 I 10 I 5 • t I l I O I I 14 

I I 5.2i!I I I lD.4:'.I I I 5.21.1 I I Z.IY.I I I l.OY.I I I 0.01.I I I 4 l't,6Y.I 

----------------------------------------------------------------------------------------------------------------------------I I I 
WHOLE BOOY/GEHERAL I 5 I s I J I 2 I 0 I 0 I I 10 

s.2i1 I t 5.27.1 I I J.lXI I I 2.1:'.I I I 0.07.I I ( O.D1.1 I I I 10.41.1 
I I I I I I I 

CHILLS I 0 I 1 I 0 I 0 I 0 I • I I l 
O.OY.I I I 1.0Y.I I I 0,01.I I I o.o;o I , 0.117.1 I I o.o;o I I I l.OY.I 

I I I I I I I 
SWEATING I 0 I 0 I 1 I • I 0 I • I I 1 

o. DY. I I I 0.01.1 I I l.OY.I I I O.OY.I I I o.o;o I , a.ox, I I I 1.01.1 

0 
0 
rv 
~ 
N 
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Table 3 (cont) 

PATIENT CotMT CLINICAL Cot1PLAINT5 
RECot'SINANT HEPATITIS B VACCINE 

----------------------------------------------------------------------------------------------------------------------------I TOTAL VACCIHEES I 97 PATIENTS) - OOSE 1 I 
l----------------------------------------------------------------------------1 
I DAYS POST VACCINATION I tu18ER 

CLIHICAL l----------------------------------------------------------------------------1 NITH 
Cot1PLAIHTS I 0 I 1 I t I ] I ,. I 5 I ICOttPUJNTS 

•••••••••••••••••••••••••••••••••••!•••••••••• •••••••••• ••••••••••1••••••••••1••••••••••1••••••••••1••••••••••1•••••••••• 
I I 

FA TIGUE/NEAKtlESS I 2 t 1 I 1 0 0 6 
z.i:o I z.uo ( l.0iO I I l.OiO I o.o;o I 0.0iO I 6.31.J 

I 
HEADACHE I l z 0 I 1 0 0 ,. 

].11.1 I 2.uo ( O.OY.J I I 1.o;n I 0.01.J ( 0.0Y.I ( ,._ 21.' 
I 

LIGHTHEADED I 1 0 0 I 0 0 0 1 
1.01.) I 0.01.1 ( 0.01.1 I I 0.0Y.I ( o.o:o ( O.0Y.t ( 1.01.1 

I 
ILLNESS, NOS I 1 :t 1 I 0 0 0 " I c 1.01.I I Z.11.1 ' l.Oi!> ' o.o;,n I 0.llO ( O.0Y.t I "· 21.1 

RESPIRATORY 0 1 1 1 l 0 1 
( 0.0iO ( 1.0iO ( 1.01.1 ( 1.0Y.I ( l. 01.) ( 0.0:1.1 I 1.01., 

PHARYNGITIS I SORE THROAT I 0 1 1 I 0 0 1 
( 0.01.1 ( l.OY.) ( 1.01.1 ( 1.0Y.I ( o. 07.) ( 0.0Y.I I 1.0XI 

UPPER RESPIRATORY INFECT., NOS 0 0 0 0 1 0 1 
( 0.0Y. I ( 0.01.1 I D.0Y.I I o.o;o ( 1.07.t ' I.OZ) ( 1.0:1.1 

COUGH 0 1 0 1 0 • 1 
( 0.0Y. I ( 1.01.1 ( D.0Y.I ( l.0Y.J ( o.ox, ( 0.0Y.t ( 1.0;0 

mscULOSKUETAL 0 0 1 0 0 D 1 
( o.o;o ( I.OY. I ( LOY.I ( o. 07. t I o.ox, ( 0.01., ( 1. 07. J 

Al!THRALGU, ttot_,AATICUUA 0 0 1 0 0 0 1 
I 0.01.1 I I.0Y.I I l.01.1 I o.o;o I o.o;o I 0 .07. I ( I. D7. I 

DIGESTIVE SYSTEn 0 J 1 1 0 0 ,. 
0.OY.I ( J.llO I 1.0;0 I 1.0Y.I I 0.0Y.I I 0.0Y.l I ... 2;0 

DYSPEPSIA/ff(ART8URN I 0 1 • 0 0 0 l 
O.0Y.I I 1.0Y.l ( 0.OY. I I 0.0Y.I I o.o;o I o.o;o I 1.0Y.I 

OIAARNEA I 0 0 0 I 0 0 l 
0 .0Y.I I O.OY.I ( 0.0Y. I ( 1.0;0 I 0 . 07.J ( 0.0Y.t I 1.0:0 

0 
0 
rv 
1.,,,1 
~ 
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Table 3 (cont) 
PATIENT C<XMT CLINICAL CottPLAINTS 

RECOtl8INANT HEPATITIS B VACCINE 

HEAlTH CAIIE PERSotlllEl 

I TOTAL VACCINEES C 97 PATIENTSI - DOSE I I 
1----------------------------------------------------------------------------I 
I DAYS POST VACCINATION . I .u18ER 

CLINICAL l----------------------------------------------------------------------------1 WITH 
Cot1PUINTS I O I 1 I 2 • 3 I '\ • 5 • ltottPLAIITTS 

•••••••••••••••••••••••••••••••••••1••••••••••1••••••••••1••••••••••••••••••••••••••••••••••••••••••••••••••••••1•••••••••• 
I I • I • • I • 

tlAUSU I 0 • 2 • 1 • o • o • o I • 2 
• ( 0.07.1 • ( 2.17.I I C 1.07.1 I C o.o::o I l o.o;o I l 0.07.) I I I 2.1:0 

I • I I I I • I 
PSYCHIATRIC/BEHAVIORAL I 0 I l I 0 I 0 I 0 I o I I 1 

I I o.ox, • I l.07.t I l 0 . 07.1 I I 0.07.1 I C 0.07.t I C 0,07.1 I • C 1.07.1 

I I • • • I I • 
DEPRESS!~ I o • l I O • o I o I o I I l 

I C o.o::o I I 1.0;0 I I O.0XI I C D.07.J I I 0.07.1 • I 0.07.t I • I 1.0;0 
-----------------------------------•----------l----------l----------1----------1----------1----------l----------•-----------
PERSatlS WITH C01PLAINTS I 15 I 13 I 9 I 4 I 3 I 2 I I 26 

I , 1s.6XJ I c n.s;o I c 9.4XJ I , 4.2x1 I < 3 ,1;0 I c 2.1x1 I • c u .1x1 
-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSatls WITH NO tottPLAINTS I e1 • n I 111 I n I 93 I 'l<t I I 10 

I C 114.'tXI I I 86.57.I I c 90.6Xt I C 95,0iO I I 96,9lO I I 97,9Xt I I I 72,97.J 
-----------------------------------1----------l----------l----------1----------I----------I----------I----------I-----------
PERs01tS WITH NO DATA I l I l I l I l I 1 I l I I l 

I C 1.07.t I C 1.07.I I l 1.0;0 I C 1.117.1 I l 1.07.t I I 1.07.t I I C 1,07.J 

0 
0 
IV 
u,I 
~ 
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Table 3 (cont) 
PATIENT C~T CLINICAL COMPLAINTS 

IIECOIIBINAHT HEPATITIS 8 VACCINE 

PATIENT CUSS HEALTH CARE PERSO!ffl 

I TOTAL VACClNEES I 97 PATIEMTSJ - DOSE 2 • 

1----------------------------------------------------------------------------I 
• DAYS POST VACCINATION • NUt18ER 

CLINICAL •----------------------------------------------------------------------------1 MITH 
COIIPUINTS • 0 • 1 I 2 • J I 4 • 5 I •cOMPUINTS 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••l••••••••••l•••••••••••••••••••••••••••••••••••••••••••I•••••••••• 
I I I • • I I • 

IIEACTION, LOCAL IINJECT. SITU • 3 I 1 • l I l I 1 I 0 I • 4 
I 1 3.67., I 1 1.27.1 I 1 1.ex, I 1 1.2x1 I 1 1.2x, I I o.ox, I I 1 ,.er., 

-----------------------------------•----------•----------1----------1----------•----------•----------I-------- .-1-----------
PAIH f 2 I 1 • 1 I 1 f . 1 • 0 • I 3 

I I 2.t•Y.I • I 1.27.t • I · 1.27.I I I 1.27.1 • I l.2iO I I 0.07.t • I I 3,6?.I 

I • • • I • I I 
PRUIITIS I ITCHING I I D • o I 1 I 1 I 1 I o I • 1 

• I G.D7.I I I O.G7.I • I 1.27.t • I 1.27.1 I I 1,27.t I I o.ox, • • I 1.2?.I 

I • I I • • I I 
OTHER I l I O I O I O I O I O I I 1 · 

I c 1.zx, t I o.ox, I 1 0.07., I 1 0.07.t I 1 0.07.t I I o.ox1 I I 1 1.2:0 
-----------------------------------t----------l----------l----------t----------l----------l----------l----------•-----------
srs1Etttc f J I 2 I 2 • 1 I 2 I 1 I I 7 

I I 3.67.) I I t.ftlO I I 2.ftY.I I I l.2lO I I 2.47.1 I I 1.27.1 I I I 8 . 4Y.I 

--------------------------------------------- .------------------------------------------------------------------------------
MiOLE BOOT/GENERAL I 2 I 2 1 0 0 1 5 

2.1,7.1 I 1 2.47.) I 1.27.1 ( o.o:o I o.o:o I 1.27.1 I 6.07.) 

SENSATION Of WARttTH, GENERAL l D 0 a 0 a 1 
I 1.27.1 I o. 07.1 ( 0.07.1 I 0 .CIY.I I G.0iO I o.o:o I l.2il. I 

FA TIGUE/WEAKtlE 59 l 1 1 a 0 a 2 
I 1. 27.1 I l.2iO I 1. 27.1 I 0 .O?.I I 0.OiO I 0.07.) I 2.4il.l 

HEADACHE a 0 0 a 0 1 1 
I 0.07.1 I a.ox, ( 0.0)0 I 0.0XI I o.oio I 1.27.1 ( 1.2;0 

LIGHTHEADED 0 1 a a 0 a 1 
( o.o:o ( 1.2X) I o.o:o I 0.07.1 I o.o:o I ,.ax, I 1.ZXI 

ILLNESS, NOS D 1 1 a a a 1 
o.o;o I 1. 21.1 I 1.l!lO I 0.07.1 I 0.07.1 I I.OXI I 1.27.1 

RESPIRATOll'I' I 0 0 0 1 2 1 3 
0.07.1 ( o.o:o ( o.o:o I 1.27.1 I 2.47.1 I 1. 27.1 ( 'J.6?.I 

0 
0 
1\1 
u,I ..,, 
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Table 3 (cont) 

PlTIEHT COUHT CLINICAL COHPLlINTS 
RECOHBINAHJ HEPATITIS 8 VACCINE 

----------------------------------------------------------------------------------------------------------------------------I TOTAL VACCIHEES ( 97 PATIENTS, - DOSE Z I 
l----------------------------------------------------------------------------1 
I DOS POST VACCINlJIOH I t1Ut1BER 

CLINICAL 1----------------------------------------------------------------------------I NITH 
C0l1PLAIHT9 I O I l I Z I 3 I It I 5 I ICotlPLAINTS 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••l••••••••••••••••••••••••••••••••I•••••••••• 
• I 

AtllmlGllIS I SORE lllROAT I I 0 0 0 O I Z I 1 3 
o.o;o ( 0.0Y.I ( 0.0Y.I ( o.or., I I t.4i0 I ( 1.zr., ( 3.6;0 

I I 
UPPER RESPIRATORY INFECT. , NOS I 0 0 0 l I 0 I 0 l 

0.0Y.I ( o.o;o ( 0.0Y.I C 1.ZY.I I ( o.o;o I C o.o;o ( l.:ZY.l 
I I 

COUGH IO o 0 ll ot 0 l 
0.0Y.I I o.oz, I o.o:o I l.:ZlO I I o.o;o I I 0.IY.1 I 1.21.1 

I 
CARDIOVASCUllR I l O O O O • 0 1 

1.UO I o.oz, ( D.0lO ( 0.DY.I I O.0lO I ( 0.oz, ( 1.ZY.I 
I 

BRAOYCARDIA/8RlDYARRHYTffttU. I 1 0 0 0 o I O l 
l.ZlO ( 0.0iO ( O.o:o ( 0.0Y.I C O.0lO I ( 0.0Y.I I l.2Y.I 

I 
lfJSCULOSKElETAl. I 1 0 0 0 O I O l 

l.:ZY.I I 0.01., ( o.o;o ( 0.01.1 ( O.0Y.I I ( 0.0Y.I C l.:ZY.I 
I 

ARTHRALGU IOTHERI I 1 0 0 0 0 I O 1 
I 1.21.1 I 0.0;:1 ( 0.01.1 ( o.0Y.I ( 0.0;:1 I ( o.o;o I 1.21.l 

I 
DIGESTIVE SYSTEl1 I l l 1 0 0 f O l 

I l.:ZY.1 C 1.2:r.J I 1.UO I 0.0:1.1 I O.0Y.l I I 1.11., I 3.6Y.I 
I 

DIARRHEA I 1 0 l O G I O 2 
l. 21.1 ( 0. o;o I 1. :ZY. I ( 0. or. I I 0. 0:1.1 I ( 0. IY. I I :Z. 4Y. I 

I 
HAU5EA I O l O O II I 9 l 

I ( a.or., I I 1.:z;o C O.OY.I I 0.0iO I O.0iO I I a.ox, I l.2Y.I 

-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------PERSOIIS WITH COIIPUINTS I 5 I 3 I J I Z I l I l I I 10 
I 1 6.01.1 I c 3.6;.o I c 1.,1.1 I c 2.<+r.1 I , J.6iO I c 1.2Y.1 I I , iz.o;o 

-----------------------------------l----------l----------1----------1----------1----------I----------I----------I-----------
PERSotlS MITH NO COtlPUINTS I 78 I 80 I 80 I 81 I 80 I 82 I I 7J 

I , 94.oio I c 96.ttxi I r 96.,r.1 I 1 97.6iO I c 96.4Y.J I c 98.8?.I I I l ae.o;o 
-----------------------------------I----------I----------I----------I----------I----------I----------I----------I-----------
PERS0t1S MITH NO DATA I 2 I 2 I 2 I 2 I :z I , 2 I I 2 

I , 2.41.1 I c 2.1+1.1 I t 2.11:1.1 I l t.41.l I c 2.r.:o I c 2.<+Y.I I I I Z.4Y.I 

0 
0 
rv 
""' 0-
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Table J (cont) 

PATIENT COUNT CLINICAL Cot1PLAINTS 
REC0118INANT HEPATITIS B VACCINE 

rA TIEHT CLASS HEALTH CARE PERSONNEL 

• TOTAL VACCIHEES I 94 PATIENTSI - DOSE J • · 

1----------------------------------------------------------------------------I I DAYS POST VACCittATIOH I NU1BER 
CLitUCAL 1----------------------------·------------------------------------------------1 WllH 
tot1PUINTS I O I 1 I 2 I l I 4 I 5 I ICot1PUIHT9 

••••••••••••••••••••••••••••••••••••••••••••••l••••••••••l••••••••••l••••••••••l••••••••••l••••••••••l••••••••••I•••••••••• 
I I • • I I • I 

REACTION. LOCAL !INJECT. SITl:I I 6 I II I II I 6 I 4 I l I I 11 
• c 10.5,O I C 14.07.1 I c l't.OiO • I 10.57.1 I c 7.07.1 I c 5.3,O I • t 19.37.1 

-----------------------------------,---------- ---------- ---------- ---------- ---------- ---------- ---------- -----------PAIH I t " 5 " 3 l f, 

• I ].57.1 I 7.0,O ( 11.11:1.1 ( 7.0:t. I I 5 . 3,0 I s.3;O I 10.5)(1 
I 

TEHO£RNESS I l 2 l l 0 0 ,. 
• C 5.liO ( 1.s:o I 1.87.1 I 1.87.1 C o.o:o C O. 07. I I 7.0lO 
I 

ER'l'THEHA IREDHESSI I l l l 0 0 0 2 
1.87.) I 1.11;0 C 1 . 87.1 ( 0.0iO I 0 . 0)() ( 0.07.1 I J.57.1 

WARHTH I l l l 0 0 I t 
1.87.1 ( l.lliO C 1.87.1 C 0.07.1 C o.o;o ( 0. 17.1 ( J.57.1 

SWELLIH6 I 1 l l 0 0 I 2 
1.117. I I 1.11:0 I 1.87.1 I 0.07.1 C O.0iO C 0.1;0 I J.57.1 

PRURITIS I ITCHIHIU I O I l I t I l I l I O I I 2 
I I o.o;o • C 1.87.1 I I 3.57.1 I C 1.87.1 • C 1.87.J I ( 0.0iO I • I J.5iO 

-----------------------------------1----------•----------l----------•----------•----------l----------l----------l-----------
srsmnc I J I t I l I 2 I 2 I 2 I I s 

I I 5.37.I • I J.SiO I I l.87.1 I I 3.57.1 I I J , 5i:) I I 1.5;0 I I I 8.8iO 

----------------------------------------------------------------------------------------------------------------------------
,-iotE SOOY/GENERAL • 0 I l I o . I 0 I 0 0 I I l 

( o.o:o I c 1.8iO • I o.or.1 I c O.OXI • ( o.or.1 ( 0.0:'.I I I I 1.87.I 
I • I I I • HEADACHE I 0 I 1 • 0 I D I D 0 I • 1 

I D.07.1 • I 1.11;0 I c o.o:o I I o .07.1 I I 0. O?.I ( 11.0Y.I • I I l.87.) 
I I I I I I 

INFECTIOUS S'l'NDROtfES I l I 0 I 0 I l • 1 l • • 2 
1.11;0 I c 0.07.1 I c o . o:o I I 1.117. J I I 1.8?.) C 1.8:t.) • • I 3.5iO 

I I I I I I 
INFLUENZA, NOS I l • 0 I 0 I I I l l I I 2 

1.11;0 I c O.Oi'!I • C 0.07.1 I C 1.111.J I c 1.8:f.) C 1.8:t.l I • I 1.s:o 

0 
0 
N 
VI 
--4 
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Table 3 (cont) 

PATIENT COUNT CLINICAL COMPLAINTS 
RECotlBINANT NEPATITIS B VACCIIIE 

PATIENT CLASS: tlEALTll CARE PERSOHHEL 

I TOTAL VACCINEES f 94 PlTIENTSI - DOSE J I 
l----------------------------------------------------------------------------1 I DllS POST V&CCINATIOH I IUl3ER 

CLINICAL 1----------------------------------------------------------------------------I WITH 
COIIPlllHTS I o I 1 I 2 I 3 I ft I 5 I ltot1PllINT9 

···········-······················· 
.......... , ...................................................................... 

RESPIRATORY 2 I l 1 1 1 1 3 
I 1.s::o I 1 1.a:o I 1.e:o I 1.e:o I 1.e::o I 1 .ex 1 I 5.JiO 

I 
RHINITIS 0 I 0 0 1 1 1 1 

I o.o:o I c o.o::o f 0.0XJ f 1.a:o I l,l!i!I f l.8i0 I 1,l!i!I 
I 

LARYNGITIS 2 I 1 1 0 0 0 z 
3,Si!J I f 1.8)(1 f 1.8:n I 0 . 0XJ I o.o:o I o.o:o I J.SY.I 

I 
DIGESTIVE SYSTEN l I l l 0 0 0 l 

l.81.I I C 1.e::o I l.81.J C 0 .01.J C o.o:o ( 0.01.I ( 1.e:o 

OTHER I 11 11 11 OI OI OI I l 
1.81.1 I C l.~, I I 1.81.1 I f 0.01.I I C o.o;o I f 0.07.1 I I f 1.87.1 

I I I I I I I 
HtRVOUS SYSTEM I O I l I O I e I O f O I I 1 

0.01.1 I I l.8i!) I I 0.0i!I I I 0.01.1 I I 0,01.J I f D.01.I I I f l.81.I 
I I I I I I I 

VERTIGO/OIUINE99 I O I 1 f O f O I O I O I I 1 
I f 0.0)0 I I 1.e;o I I 0,0%1 I C o.o;o I I · O.OY.I f f D.0)0 I I f l.8Y.I 

-----------------------------------1----------l----------t----------l----------l----------l----------l----------l-----------
PERSONS WITH COt1PUIHTS I 9 I 10 I 9 I 8 I 6 I 5 I I lit 

I f 15.87.1 I C 17.57.1 I I 15,87.1 I I 14.0Y.I I I IO.SY.I I C 8.87.1 I I f 2ft.6Y.I 
-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERsoNS WITH NO tONPUIHTs I 4& I 47 I lt8 I 49 I si I sz I I o 

I c 81t.2x1 I I 82.51.1 I 1 ~.21.1 I c 96.0Y.I I c 89.51.1 I c 91.21.1 I I f 75.4:0 
-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSONS WITH NO OAT& I O I O I O I O I O I O I I D 

I , o.ox1 I c o.ox, I c o.ox1 I c o.oY.1 I c o.ox1 I c 0.01.1 I I I o.or.1 

0 
0 

"' ~ 
OIi 



STUDT 
TREATMENT 
lOT NUteER 
OOSE 

1795 

CK564 
10 MCG 

Table 4 
PATIENT COlMT "AXl"--1 TEHPERATUAES 

RECCHUNANT HEPATITIS B VACCitlE 

PATIENT CUSS HEALTH CARE PERSONNEL 

I TOTAL VACCINEES I 148 PATJEHTSI - DOSE 1 I 
1---------------------------------------------------------------------------------------I 
I . DAYS POST VACCINATION I NIJff!ER 

HAX TEMPERAT\RE 1---------------------------------------------------------------------------------------I WITH 
10£6 ,. ORAL) I O I l I 2 I 3 I " I S I I I ttAX TEMP 

••••••••••••••••••••••••••••••••••••••••••••••l••••••••••l•••••••••••••••••••••l••••••••••l••••••••••l••••••••••I•••••••••• 
< 99 • e9 I 90 I 911 I 100 I 101 I 96 I I ea 

87.]lO I t 91.67.1 I I 93.3%) I t 96.27.) I 000.07.1 I I 99 . 0,0 I I I 80.T/.I 
I I I I I I I 

99 - 9'.9 I 13 I a I 1 I 3 I D I l I I 19 
12.77.1 I I 7.57.1 I I 6. 77.1 I I t. 97.1 I I 0. 07.I I I 1.01.1 I I I 17.<tY.I 

I I I I I I I 
100 - 100.9 I 0 I l I 0 I 0 I 0 I 0 I I 1 

t.07.1 I t 0.9,0 I I o.o:o I c o.or.1 I c o.07.l I t o.o;o I I I 0.97.I 

101 - 101. 9 I o I o I o I l I o I o I I l I t 1.0:0 I t o.o:o I I o.o,o I t 1.or.1 I c o.07.l I t o.o;o I I I o.9Y.I 
------------------------I----------I----------I----------I----------I----------I----------I---------------------I-----------
TEt1PERATU!E TAKEN I 102 I 107 I 105 I 104 I 101 I 97 I I 109 

I I 68.91.I I I 72.ll) I I 70.91.1 I I 70.3)0 I I 68.2,0 I I 65.Slf.J I I I 73.6,0 
------------------------l----------l----------l----------l----------l----------1----------I---------------------I-----------
TEl1PERATURE HOT TAltEH I "6 I "l I "3 I ftft I 't7 I SI I . I 39 

I I Jl.llO I I 27.71.1 I I 29.llO I I 29.77.1 I I 31.87.1 I I Yt.s:o I I I 26.47.1 

0 
0 

"' u,I 
-0 



STOOY 1 11,s 
TREATHEHT 
LOT M.lt18ER CK564 
DOSE 10 11CG 

Table 4 (cont) 
PATIENT COll4T HAXIt11J1 TEHPERAT\JRE9 

RECOHBIHANT HEPATITIS B VACCIHt: 

PATIENT CLASS HEALTH CARE PERSONNEL 

I TOTAL YACCIHEE9 I 146 PATIEHTSI - OOSE 2 I 
1---------------------------------------------------------------------------------------• 
• DAYS POST VACCIHATIOH • HUHl!ER 

HAX TEMPERATURE •---------------------------------------------------------------------------------------1 WITH IDEG f, ORAU I I • l I 2 • J I 4 I S I I I HAX TEHP 

······················-•··········•········•·1••······••1••········•········•·1••······••1••······••1••······••1••········ I • I I I I I I 
< 99 I 64 I 70 I 71 • 69 • 611 I 63 I I 60 

I I 117. 71.1 I I 9l. 3)0 I I 94. 77.1 • I 94. 57.1 • I 95. 87. J • I 94. 07.1 I I I 711. 9l0 
I I I I I I I I 

99 - 99. 9. • 9 I s I 4 I 4 I J I 4 I I 16 
I I U.J?,) I I 6. 77.1 I I 5.37.1 I C S.57.1 I I 4.27.J I I 6.07.1 I I I 21.1:0 

------------------------l----------l----------•----------l----------l----------1----------1---------------------l-----------n:nPEHTWE TAKEH I 73 I 75 I 75 • 73 • 71 • 67 • • 76 
I c &o.or.1 I I Sl.47.1 I c s1.47.I I , 50.01.1 I 1 ,11.61.1 I c 45.97.J I • , 52.11.1 

------------------------l----------l----------•----------l----------•----------•----------•---------------------l-----------n11PERATURE HOT TAKEN • 73 • 71 • 71 I 73 I 75 I 79 I I • 70 
I I SO.OX) I I 411.61.I I I 411.61.J I I 50,01.1 I I Sl.4XJ I I 54.1:r.l I I I 47.9?.I 

0 
0 
1\1 
J:: 
0 



STUDY : 0795 
TREATNEITT 
lOT Hllt113ER I tK56'4 
DOSE : 10 NC& 

Table 4 (cont) 

PATIENT COlMT HAXIHl.t'I TEHPERATUAES 
RECot18IHAMT HEPATITIS B VACCINE 

PATIENT CLASS: HEALTH CARE PER~EL 

I TOTAL VACCIHEE9 C 126 PATIENTSl - DOSE l I 
l---------------------------------------------------------------------------------------1 I DAYS POST VACCIHATIOH I HlfflER 

HAX TEHPERAT\JltE 1----------------------------- ·---------------------------------------------------------1 WITH 
I DE6 F, ORAL l I O I 1 I Z I l I It I 5 I • • IIAX TEHP 

••••••••••••••••••••••••••••••• .. •••••••••••••••••••••••••••••••••••l•••••••••••••••••••••••••••••••••••••••••••I•••••••••• 
HORHAL I • l 1 1 1 1 0 

O. 01. l ( 2.37.l ( Z.37.1 I Z.3i0 ( Z .'41.1 ( Z.'41.l I 0,07.l 

< ,., 
• 36 37 1110 0 38 39 38 

87.8lO I 84.1'0 I 90.91.I I 97.71.1 I 9D.SiO I 92.97.l I 79.27.l 

99 - 99.9 • " 3 z 0 z z 6 
• I 9.8i0 C 6.8lO C 4'.SlO C t,OY.I C 4'.&iO C 4'.87. I I 1Z,5lO 
I 

100 - 100., I 1 z 0 0 l 0 3 
Z.telO C lt.SlO C 0.01.1 ' 0.01.1 C Z .41.1 C 0.01.1 C 6.]iO 

101 - 101. 9 • 0 0 1 0 0 0 0 
o.ou I 0.0lO C z. 31.1 C o.o:o C D.01.1 t 0.07.1 I o.o;o 

102 - 1oz. 9 I I I l • 0 I O I 0 I O I • 1 
I C O.OiO I I Z.37.l I I 0.0)0 I I e.01.1 I C e.01.1 I ( 0.01.1 I I ( z.11.1 

------------------------1----------1----------l----------l----------l----------•----------•---------------------I-----------
TEHPERATURE TAKEII I U I "" I "" I "" I te2 I 42 • I 48 

I I 32.5iO I I Yt.91.1 I I 3".91.I I C 3'4.97.1 I I 33.37.1 I I 33.37.1 • • I Je.un 
------------------------l----------•----------l----------l----------l----------1----------1---------------------•-----------
TEHPERATURE HOT TAKEN I 85 I az I az I ez I e, I 8" I I 78 

I c 67,51.1 I I 65.UO I C 65.11.1 I c 65.17.1 I c 66.71.1 I c 66.71.J • I c 61.9Y.I 

0 
0 
rv 
b -



STUDT 
TRUTMEHT 
LOT HUtlBER 
DOSE 1 

PATUHT CLASS: 

0795 

Cl215 
10 nee; 
HEALTH CAIi! PERSONHEL 

Table 5 

PATIENT COUHT "AXll'AJ1 TE"PE~A~ES 
RECOMBINANT HEPATITIS B VACCINE 

---- ·-----------------------------------------------------------------------------------------------------------------------I TOTAL VACCIH£ES I 97 PATIENTS I - DOSE l I 
l---------------------------------------------------------------------------------------1 
• UA~S POST VACCIHATIOH I H'.nER 

"AX TEMPERATURE l---------------------------------------------------------------------------------------1 WITH 
I DEG F, ORAL I I D I 1 I I! I J • • • 5 • I I HAX TEHP 

••••••••••••••••••••••••l•••••••••••••••••••••l••••••••••l••••••••••••••••••••••••••••••••••••••••••••••••••••••I•••••••••• 
I I I I I I I I 

< 99 I es • 90 I ee I ,o • 89 • es I I eJ If 92.41.t I I 93.8)0 I I 91.7l0 If 95.71.1 I I 95.71.1 I I 95.51.1 I I I 86.5i0 
I I I I I I I I 

99 - ,,. 9 I 6 I , I 7 I . J I • I J I I 10 
I t 6.s1.1 • f •.21.1 I , 1.1;0 I , 1.2x1 • 1 tt.1:0 • , J.tt:o I I c 10.•r.1 

I • I • • I I I 
100 - I oo., • l I Z I 1 I 1 I o • 1 I I J 

I I 1 .11. I I I 2. llO I f 1. 01. I I I 1.11. I I I O. 01. I I I 1. 11. I • I I J .11.1 

------------------------l----------t----------l----------l----------l----------l----------•---------------------I-----------
TE'1PERATURt: lAl([N I '2 I 96 I 96 I 94 I 9J I 119 • I 96 

I c M .11x, t , 99. 01. , I , ••. o:o I 1 96. 91., I 1 95. 91. 1 • t 91. er. , • I c 99. o:o 
------------------------I----------I----------I----------I----------J----------1----------1---------------------I-----------
TEMPERATIJRE HOT TMEH I 5 I l I l I J I • I 8 I I 1 

• f s.2z1 I I 1.01.1 I C l.Ol!I • C 3.llO I I •.11.1 I I 8.2;0 I I I 1.01.1 

0 
0 
IV 
~ 
IV 



STUDY 
TAUTHENT 
LOT HUN8ER 
DOSE 
PATIENT CUSS 

0795 

CLUS 
10 11CG 
HEALTH CARE PER~l 

Table 5 (cont) 

PATIENT COUNT HAXItw.Jt TENPEAAT\JRES 
REC01BIHAHT HEPATITIS 8 VACCINE 

-----------------------------------------------------------------------------------------------------------------~----------I TOTAL VACCINEES t 97 PATIENTS, - DOSE 2 I 
1---------------------------------------------------------------------------------------I I DAYS POST VACCINATION I ~ER 

NAX lEHPEAAl\JRl 1---------------------------------------------------------------------------------------I NITK 
t DE& F • ORAU I O I 1 I 2 I 3 I ' I 5 f I I NAX TENP ........................•..........•..........•..........•..........•..........•..........•.......... , .......... , ......... . 

I 
< 99 I 71 I 7~ I 75 I 75 I n I 12 I I 67 

93,4)0 I t 92.SY., I t 93,87.I I I .... 97.J I I '1.2i0 I I 91.llO f I I 83.77., 
I I I I I I I 

99 - 99.9 I 4 I s I 4 I 4 I 6 I 6 I I 10 
s.Jxt I , ,.1z, I , s.ox, I r s.1z, I r 1.sio I , 1.,1.1 I 1 , 12.sxt 

I I I I I I 1 
100 - 100.9 I o I l I l I o I l I 1 I I 2 

•. oio I , 1. 2z t I r 1. 2x, I r o. o:o I , 1. uo I 1 1. Jio I 1 1 t. sx 1 
I I I I I I I 

101 - 101.9 1 1 I o I o I o I • I o I I l 
I , 1.JlO I r o.ozt I , o.oio I r o.o,o I r ,.oz, I t 0.01.1 I I c 1.2z, 

------------------------l----------l----------t----------l----------l----------l----------1---------------------1-----------
TENPERATUAE TAl<EN I 76 I 80 I 80 I 79 I 80 I 79 I I 80 

I t 1e.c.1.1 I t e2.s1., I I et.sz, I t e1. .. :H I t e2.s:o I t a1.ttu I I t H.s:o 
------------------------l----------l----------l----------l----------l----------l----------1---------------------1-----------
TENPEAAT\JlE HOT TAI\EN I n I 11 I 11 I 1e I 11 I 1a I I 11 

I t n.61., I t 17.57., I I 17.57.J I I 18.67.t I t 17.51.1 I t 18.61.J I I r 11.s:o 

0 
0 
N 
b 

"' 



STUDY : 1795 
TRUTHEHT 
LOT NIJt18EA : Cl2lS 
DOSE 10 11CG 

Table 5 (cont) 

PATIEHT COUHT HAXIMUtt TENPEAATURES 
RECOl18IHAHT HEPATITIS 8 VACCINE 

PATIENT CLASS: HEALTH CARE PERSONNEL 

I TOTAL VACCIHEES C ci4 PllIEHTSt - DOSE 3 I 
1---------------------------------------------------------------------------------------• • OAYS POST YACCJHATIOH I tu18ER 

NAX TENPEAATUlE 1---------------------------------------------------------------------------------------I WITH 
I DEG f, OAll t I O I 1 I 2 • J 1 ft • 5 I • • HA)( TEHP 

•••••••••••••••••••••••••••••••••••l••••••••••l••••••••••l••••••••••l•••••••••••••••••••••l•••••••••••••••••••••I•••••••••• 
I I I I I • • I 

< 99 I 38 • '40 I u I ,.,. 1 39 I 39 • • 38 
I C 88.ltiO I C 85.liO • I 87.2iO • C 95.71.l • I 88.6)0 • I 86. 7X) I I C 80.97.1 
I I I I I I I 

99 - 99. 9 I 3 I 6 I 6 I 1 I :J I te I I 6 
I c 1.0;0 I c u.e;o I 1 12.e;o • c 2.2;0 I c 6.&i!l I c 8.97.t • I c 12.ex1 
I I I I · I I • I 

100 - 100. 9 I 2 • 1 I o • 1 • 2 • t • I 3 
I c 4.7i!l I c t.llO I I D.07.l I c 2.27.l I C 4.SXJ I I lt.tt7.l I • I 6.'4iO 

------------------------1----------1----------•----------I----------I- .--------1----------1---------------------I-----------
TENPERATURE TAKEN I '43 I 47 I 47 I 46 I 4'4 I 45 I I ft7 

I C 45. 7i! J • C SD. 07. I I C 50. 07.1 I C 48. 9)0 I C 116. &i! I • C lt 7. 9X I I f C 50. 07. l 

------------------------l----------l----------l----------l----------l----------l----------1---------------------1-----------
TEHPEAATURE NOT TA~EN I 51 • 47 I 47 • 48 I 50 I 49 I I 47 

I c s,.'3?.J I c so.o;n • c so.07.J I c s1.uo I c 53.27.1 I c 52,1:r., I I c so.ox, 

0 
0 

"' ~ 
C 





IAT-U..10 
CIJNICAL EVALOATION OF A llECOMBrNANT HEPATITIS 8 VACCINE 

F. Deinhardt•, W. Jllc, 0. Zoulek, B. Lcrbeer, and B. Wllske 
Mu von PtttenkoCw·lrstltute, 1000 Munchen 2, W•tern Germany 

0024'5 

Thirty healthy, younr volunteers rr" or any HBV markers were vaccinated with a reC!Ombinant 
hepatltil B YacclM prepued by Merelc, Sharp at t>ohme, W•t Point, PA. Ten \C HBs>.1 were 
administered Intramuscularly at time O, and OM month later. Set0e0nverslon rat• and reometric meao 
00nccntratlons alter 1, . 2 and 3 months w.-e compared with an ace- and sex-matched control croup 
vaccinated with 20 \C or plasma derived vaccine (M trek Sharp & Dohme) (Table 1). 

Table lz Comparison or Immune r•po,we alter recombinant vaccine and plasma derived 
vaccine. 
month 

1 
1 
3 

reeombinant 
vaccine 

2T 
TD 
IT 

plasma 
Y&C(!lftt 

44 
ts 
ts 

anti•HBs C,eom. n,un) 
11110 

recombinant 
vaccine 

I.I 
3'1.1 
21., 

pluma 
vaccine 

15.2 
52.S 

164.4 

ln the recombinant vacelne pup, 31" or the total &nti•HBI at month 3 wu directed acalnst the 
detwminant a or HBIAC, compared to 301' In the control croup. No lncreue In antibody titers against 
candJda alblc'int wu found In recipients of the reeombll\ant vaccine 4 weelcJ a1ter the second Injection 
u compared to prevaccinaUon levels. No aerlo• side errecca were observed In any or the vaccinated 
indi viduala.' · 

Deinhardt F, J11g w, Zoulek 6, Lorbeer 8, W11sk• a. C11n1cal evaluation of 1 
· recombinant hepat1t1s B vaccine. ln: Vyas 6N, D1enstag JL. Hoofnagle 
JH. eds. v1r1l Hepat1t1s and Liver D1se1st. or11ndo:6~unt and Straton, 
l984:H9. 





1174 

~CAL EVALtJAnON OF A RECOMBINANT 
HEPA1TI1S B VACCME 

W.JU.G 
M.Sol.WDT 
G.Zo\TUk 

1.1.0UIP 
B. "111.JJtZ 

F.DIINIWDT 

Mu - ,, ... far-,..., lUlll/0 Mildn .\ ·-·a.-,, 
.s.,,,._,,, Re=mbwm 11,pawil I ftCCUIC pnpand 

from awrm apraud in rem -siwn 10 
30 hallhy JOWi& volwirem. ScrOCDIMl'lioll 11111 IDd 111ti
Hls lffda WIN mmpll'ld witJI dlaec ill • COCltrol poap 
m■ched fo, •e IDd eca no ud reccmd ~ 
bepeti1il I ncc:iDc. 4 Wtdll after tbl dlird imlmmilltioe 
raultS were limiLv iD tbl cwo pvupa. la die .-billlllt 
nccine ,roup the immw NlpOGM dndoped mon slowly 
durin, dle •11 phlle and .lffllCD1111'1nion me llld maa 
anti•HI• lc¥cla were llipdy lower ill -..la; lbil probably 
rellcr1 Ille or I lowtt dcllC or ,-binlllf na:iDc ( 10 Ill 
CDCDpltCd ,ritb 2014 oftbl plama YICCiDc). SidNO'cu were 
1li&ht IDd IIIU°bod)' til,- 11&1111 w.U. •lbia,u WIN DOC 
mamed in RCipicms of tbc •KIDIDbiDam ncc:iDc. 

lall'MllcdN 
CUllU1''T kpacitil B YKQDCI SC cfl'IClm 1114 ..Cc.' 

Howe,,1r, bsluM tilley •• pnpvld ma pillml o(b11111111 
~•iris B viNII c:uricn, supply ii rauictld by die IIDOIIIII 

of plaaml available and br tbc CDlt of purifyina the bepatitil B 
1urf1a anti&c (HBIA&) io racier i& free from bepailia B 
Yinas encl ocher poasiblc imcaiou qam. Tb111, co 1DCCC chc 
worldwide Deed (Of bcplrihs B ftCCiDc, 11ft - or 
p,cpamiaa lff rcquind. Liedy, fttlon Clff)'in, the DNA 
tcq\Mllc:,c for HBIA& wae prepared' and tbe amipll WII 
apreued ill tbc ,att s,,..._,- ,.,.,.,;,_ 1 Ywr cdls 
assemble tbc HlsA1 polypcpcida ilno ,-,ida IUllillr ro tbc 
22 nm panido found in bWIWI plllma; ,ast HlsA1, 
bawt'ftr, wililte hWIIIII HIIA& ii DOt l,IJCDl1bred. A nccim 
developed fi'om yasr HBaAa ailnullled mullody 
production ill lllict, lriffl moatera, -' cbimpamea; IDII 
wbcn Ya:Cilllrc dlimplDIICI ..,, culJapd wnb bllllllD 
bcperiria I Yirlll of cWfnm sabrypll, dlC)'.,.. CIOIBpllltly 
procmed! We aow rqian die immllllimioll ot JO hakby 
,oun1 ¥Vh&m_, with rJae fine laeplU&il 8 Y1CG11C produced 
by recoaibi.uar DNA rclmoloff. 

$4,6,iat 

JO haJt11y IDldical audrals and labarll-, ,...,. wwe ltudied 
(17 rcmaic. 1> 11111c;- •' 25:a:J -,r, rm111 21•>4). Sullicr• ia 
tJwma1rol src,upllad i.m ~wu pbm ~ndna:iac 
ill III arlilr •udr,5 dlcJ _, 11111dlld "1 ... Md - • tbe 1tlllly 
sro11p (t*ll 1). ldcrr 1'SCUl&iocl, Ill lllbilnl -• .... ift for 
HIIA&, lllli-Kla, ancl 1n&ibDdio lpilla lllpa1iul I can 1111ipll 
(lftU· Hlcl, 1111d caeir __.,..,. __ ""'' _, -- (lllniM 
and •Pl"•• ainolnnefer-,17 _,Cit IUII, -ps,i,,clr~ 

002Qb 

TKllANaT,NOVVGU.2~984 

TAIU 1-IIX AJID AGI Dllfflll.'T10N MTHI no YACat.ATIO!, 
GIOU,S• 

T•II "-- MIit 

No A,eC,,) No A11lorl So .,,. ,~, 
■-1111•..aillll I) J4•hJ•I 11 k·taM IS 21·ltl ·~ 

(2l•M) (21•M) (25•11) ...._..,;,,~.,.._. 41 2'·hJ•7 n k·TaJ·O II 2S·taZ· > 
(Jl•J2) (21•S2) <2'•U) 

v--. 
TIii • h:iow1 -,.ilia I ftCdM - prcpa-cd by Merel 

Sharp fl Dalla .-.n:h llharllorils (let 9WCJ 625). II COllliau 
o( pwilild HIIAa. ....,,. .... pradumd iD l'KOlllbinanl 

S .nili« 111d abMrbed • llllllliaium h)'dtosicll. I 1111 of W1Ccine 
__. ,o,.olHIIAf. ,.__flCCiDr_lllolllbtypla(lac 
77Sl901•21 CF U2•2 McrdlSharplr Dlbme~ Subjccu ill tJw ltlldy 
.,_, nail'lcl JO 14 .r_..__,-=-..,_.,,, • 0, 
I, ad 6 .-daa; lllabilCII ia 1111CMl1"ll.,_,nai,,d2014 ol' 
pl- dlliw.d ftCl:iM • dis - ialemla. (Since tbc 
r t iullt ftl:CiM --• willlfmlia llllly, 11111 Diil nb 
PIPliA .... ..,.., ii - iaitially tlloupl to hc -~ 
dim die plama ww:ciM.) IIGad 1111Dpia -• Ilk•• tbe dl7 of 
die finl ~ ud dim aadlly. Subja:a wn Ilka to kctp •Ir,_. tlhDdf llmfll'II•• lllcl tidHll'cts f• 5 cla7' after 
ad! iD;.aieL 

~ 
HBIAI, Mli-lB&, 1114 •i-Hlc -· Nlltd by radioi_ll_ 

-.y widl ~ly ll'flilablt kill ('Al'SIUA U', 'At'SAI', 
'COi.Ai', Allllall Laboraarill). Aati-HI& _car,aiom in It'll 
.. , alculltcl llJ die mcdlOcl otHolliDpr 1111.• lhl linl 'CHO 
"'- pnpar■iclll 1m 111ma ...sill, cliluliDo or 1:400.' 
.__ S _.,... Md C al,._ Ule •- mriJmic 
dllniiulls,1 atillDdill epiul C .,__ _, ell'lllined ~ -
,-iw~ ia 26sullilm• cllJ0IIICl4 neb af1cr 
tbt-4 IDd tllircl illimiaafll..__, WICCiM. Saa'"''" 
~ r. asillodill epiaa die dn•lliAMI • of HB1A1 a 
pnrioa!J dacrillecL t ..... 

Scrom11ftrlioa me 111d man 1111i-HBs levels clurin1 1he 
courv of'immlllliarion •c abowa in table II. 1nc immune 
rllJIOIIM in dlt rcombiuDt ncciDe poup •-u ltu 
pnmoWIClld charina the &rm monw chin in w plama 
ffCdat poup, • tbl,11"11 by lower moc:onvusion rates and 
lower IDClll lllli-Hls lfftla. Tlaac diff'erencn became non
aipiticuc after tbc woatcrdoac 111D011th h.-h11129out o(30 
111bjecr1 (97"-) wwrt mi-His poaitift (control, 41 ou1 of 41) 
with 11to1111Clric man anti-HS. lffelo(2U5 ll:/l(con1rol, 
4299 IUII). All anri-Hla-politm indiYidlllls in rhe 
rcombinam ftCCille IJ"MIP ud 111ti-HS. vah111 above 10 
JtJII. 2 (6· 7') were low t■ponden (mti-Hls btlo..- I 00 
IUII), J (l°') were micrat4iae _ roponcltrs (anti•HB, 
101-1000 ltJ/1), and 22 (73• Mlil were normal 10 bash 
rwpoodcn (IDti-Hla paacr tblJI 10001\1/1). Similar values 

J11g W, Schll1dt M, Zou1ek 6, Lorbeer 8, W1lske I, De1nh1rdt F. Cl1n1c1l 
eva1u1t1on of I recOlllb1nant hepat1t1s I v1cc1ne. Lancet 1984; 2:1174-5. 



THEJ.ANaT, NOVEMIU.24, 1914 

TAIi.i 11-IMMIM IISPONIIS Al'TD VACQNA T10N 

s----c•1 An1i-Hlt (TVIQ" .... 
~ .,, .... ,-... 
-=- -- ._..... ...... 

"-" (II • JD) (••41) -- ........ 
I • (77] II(#) ' IS 
z 21 ('JO) ,. ,.,., • ,, , a r,.)J Jf 1115) 2' , .. 
• ll (UJ ,.,.,., 6J m 
s JlfllJ Jt IISJ " m 
• a flJJ Jf 1111 .. a&J 

' 2'"" 41 (IIOI :ms u,t 

0 Aai-Hl1il,-• IMa-,c_ill_,....,alJ. t ............. _ ... 

,t 

<O·OS 
<O•O, 
<O•O, 
<O•O, 
<O•M 
<O•O, 
>O•O, 

TAILI 111-IIIWl.""'I UPOMIIS DI MALUAHDIIMAUSIAFTD 
T1l&D DIOCUI.A~ 

• I • .......... - ...... -- ,. 
Meis 
S..--niaNt WIJ,-J 1111,,, .. 
Alll>Hl1 (roll)t Ill ... <O·OS ,...... 
S..-Wnia~ IT/l7 (II. JSl2J(I .. 
~HI, (Jt:ll)t :1212 -.0 >O•O, 

•r._.,,..._.., 
ti,....,.,1.,;.,u..,.......__ ....... ..,.11111...,. ~-
were obtained ill die CDmroJ poup. AJtboup tbe immwie 
rapome,UI lbe two vaccma wae similar lf\udle Ml CO\Ult 
or immulliuuoa, rapoma or mall 111d f'cmale IUbjecta 
dilrcred. In both ,roupa aD the WCIIIICD lll'OCODffned and &bl 
1eomeuic man anti-Hla Inell did 11111 dilfer lipificudy 
(3212 IU/1 \II 4640 IU/1). H4"l'fflr, ill mai. recaYiDs 
rccombimru nc:ciAe die IGOCDftvcnion rile .. 92' n 
1009., and tbe pomctric mC1D uw-Hla .. 911 .,. J894 
run (table w~ 

PrdimilWy tau indiclle dllc ftc=lbium na:iac, lib 
die pJumHcri91d nccuic, iDduca miboclia 111iu bodl 
lhe • aad tbe i CDmpoamtl oC Hla amipn. Ali• monda ], 
abo111 31-r. or me tou1 asi-Hla ,,. dinaed aaliml 
daermiaar•. 

No impanut lidN!'ecu wee obMrffd after 
immwaiutioG wilh &bl rfCWlhinm• na::iM. Miw local 
aympcomsaudaaulllliem paira,ilc:bina, bunaiac,aclllisln 
""1liq ar tbc illjectioa lile wn npanld aft• 24 ortbe 90 
injcaiom. OD • ocaaioa did bocly 1mpcncun rile lbow 
37·9•C. 

0( 26 111bject1 t•ttd, Ill bad mcibodia ll■DII C tUNrtl 
on day O (tirra mnn l:IO to l:)20)and1irra did 11111 iDcrase 
after imml&Diutioll. 

Duc...a.. 
Tlaret doles or 101,11 rteombiamt ..,_ilia I \llmDC pn 

11roconvcnioo m• ud pomctric au aati-Hla Inds 
aimilar 10 I.boll iDctucitd b)' lhnc .... or 20 .,, , ...... 
derived nccine. Tht rllllla wen aJao comparable wilh I.boll 
obtained iD llr1e trials or coaYCDCiooal VICCiaa. ,.,,. 

Tile immune rapoDK to the recoaabiulll 'flcciac. 
bowev1r, WU lcaa lltoGI duria1 &bl arly pblle ( l ◄ IDODllat) 
in all subjcaa, and ill awa mean 1mi-HB1valu• were lower 
in the recombinlnc sroup c,,ea after tbe mmplae coune or 
Ullllll&Diulion. nae rlll&lu IR CDmparabl1 with r&lldinp ia 
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111bjecti im1111miMCI wilh I llllliler doR (51,11) of conventional 
nccinc Oil& \V, Zathoval It., Schmidt M, Deizi.h.vdt F, 
wapubliabcd>, aod llll1 ,en.a the - of uullcr CllOWUS of 
Ultipsa. Amipll cootcm of bolh NCU1bimn1 nccinc and 
plaml-dcriwd vaccine is daermined • HBsAa protein. Tbe 
nccifta arc prvdut"ed IDcl trcatal diff'crmdy, bowevcr;'·'l 
lheraott limilar procciD CDDtmc doll DOI DeC'ISUfily mean 
aimilar immUDOSCDicity. Tbc Jml and pwina dcrivtd 
HBIAJ differed in raaivity ill ndioimanuno111ay tests; tht 
raetiffly oftbe HBaAs prochacltd iD ,all •-u only 20-5°°" 
oftbt rcactiviry of plnmt-Clr;ved HBL-\1.• Thm, v.•clsht· 
for•wci&m tilt immUDOltllic:iry or tbe recombinant ,,.c:cinc 
scam to be 1111 dam daal of the plasma-derived vaccine. 
ADocbcr apllDllioa for tbe lower immune response may be 
dm 10111 orrsombimnl ncciac waa pvm per lin1lc dose 
mmpand witll 20 14 of plama-deriwd nc:ciDc. A hi1hcr 
dolc(20or 401C)oCilac recombilwlt nccmc wvv.ld probably 
Ii" die 111111 rllUla • lhc plmu-4cmcd nccinc . 

Despite &bl llipdy loWII' immwairy 1daiend with the 
nmmbinw YICCinc, procaiota will probably be • 1ood u 
wilh dac CIDll'ftDtiollll 'IICCinc, iD tlaat all 29 1ubjeas with 
dctecsable mi-His bad ..iue abcm lhc prouction lcvd or 
10 IU/l.11 ID 73"-, anti-HI• Inell after me third ncciaation 
were man &baa 1000 RJII; dala Illa bla lbown to r,11ran1cc 
pcnillme1 ofaa~HI• abo,w tbe pracctivc limit for 11 lcast 
3 flll'l- 14 ID ldclitiota, all aubiects wbo acromavencd bad 
wibodia apiDII lhc CDllllllOD clncrmimat • of HBs.a.1, 
iDdicltiq a.-proccaioa qaiNt infCC1ioa1 with other 
subtype of HBIA1. Side-cfrec11 .t'tcr tbe recombinant 
ftCCiac were Dllliaible IDd clid DOC diff'et &om tbose 
oblclffd aft• planm-dlriwd YICCiDc. nae 1bacnc:e ofa rise 
ill mtibadia 11limi C allia111 indicate wt no aou• 
fC:IClilll ,,_ umsaaa wen praau ill lh1 YKCnc. 
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23 
Antibody and Clinical Responses Among Healthy 
Adults to a Hepatitis B Vaccine Made by 
Recombinant DNA 

Currently. all commercial hepatitis B vaccines are comprised of HBsAa purified 
from the plasma of human carriers of the virus. However, the use of recombinant 
DNA technoloay to effect synthesis of surface anti,en by a culture of microorpn• 
isms is an attractive alternative to infected human plasma as a source of HBsA1 
for vaccine. Good e1tprcssion of the ,enc for HBsAs has been effected in yeast 
(I). 

Recently, anti1en purified from fermentation cultures of a recombinant strain 
of the yeast, Saccharomyc,s c,r,visia, containin1 the sene for the adw subtype 
of HBsAa was r ormulated into a vaccine through absorption on alum adjuvant. 
Two methods were utilized for the purification or the HBsA1. lmmune affinity 
chromatoeraphy uses specific anti,en-antibody bindina to effect purification, while 
the second method, hydrophobic interaction chromatoaraphy followed by ael 
exclusion chromatc,sraphy. depends upon the selection or water-immiscible mol
ecules followed by separation on the basis of molecular size. 

The physical and chemical characteristics of vaccine made from HBsA1 pro
duced in yeast are very similar to those of vaccine prepared with HBsA1 purified 
from human plasma. Funhcrmore, the yeast recombinant hepatitis B vaccine has 
been shown to be both immuno,enic and protective in animals (2). 

We report here the clinical and antibody responses obtained in the fint three 
human clinical studies of the yeast recombinant vaccine involvin1 a total or IOI 
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vacc:inees. Participants were healthy, nonprecnant, adult volunteers. At entry. 
subjects were neptive for all hepatitis B serologic markers, had a nonnat ALT 
level. and had not received any other hepatitis B vaccine. 

Participants in the studies received a 1.0-ml intramuscular injection of the 
yeast recombinant hepatitis vaccine containin1 JO IA-& of HBsA& at O. l and 6 
months. The vaccine used was from one of two lots. (Lot 93'4 prepared by the 
immune affinity chromatosraphy method and Lot 972 prepared by the hydrophobic: 
interaction chromatosraphy method.) Vaccinees were asked to record their tem
perature daily for S days after each ittjection of vaccine and to repon any local or 
systemic ructions that occurred durin1 that period. 

Postvaccination blood samples were taken for the determination of hepatitis 
B serolopc marten and ALT. In addition, a mioimmunoassay for the detection 
of antibody to anli1ens in an· cxtnct of' yeast lackin1 the acne for HBsA1 was 
applied to pre- and postvaccination samples. 

The vaccine was well tolerated. 'There have been no serious adverse effects 
attnbutable to vaccine and no evidence of hepatitis B inf'ection amona the vaccinees 
(i.e., no elevation of ALT and no antipnemia). Local reactions consistina prin
cipally of mild soreness at the irvection site. senerally lastina 1-2 days, have been 
reported followina ~ of iruectioas with vaccine purifted by the immune 
affinity chromatc,sraphy method (Lot 93'4) and 169(,..2'9' of inject.ions with vaccine 
purified by the hydrophobic interaction chromato,rapby method. Systemic com
plaints inc:ludin1 fati,ue, headache, elevated tempcratun (JOJ• F-1or F, oral), 
pstrointestinal disturbance, symptoms of upper respiratory infection and nose
bleed have been reponed followin14~339' of injections (Table 23.1). There have 
been no sianfficant increases in antibody to anti1ens in yeast extract associated 
with vaccination. 

Table 23.1 
Clinical Responses amon1 Healthy Adults to 10 ..., Doses of 
Recombinant Hepatitis B Vaccine Administered at 0, I and , 
Months 

Proponioa ('ii) or Vaccinees with Clinical Complaints 
within, Days or Vaccination 

Study# 

T79 

792 

795 

Vaccine Lot # 

934 

972 

9),4 

9),4 

Site 

Local 
Systemic 

Local 
Systemic 

Local 
Systemic 

Loca.l 
Systemic 

Dose I ('ji) Dose 2(~) Dose 3 (~) 

12/15 (IO) 11/U (73) 11/1.5 (73) 
5/15 (33) 3115 (20) 1/1.S (7) 

6'24Wl l/19 (16) 
1/24 (4) l/1~ (16) 

19121 (61) 11/21 (39) 
5121 (II) ~an•> 
Y,J(20) 6119 (32) 
5125 (20) 1/19 (5) 
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Table 23.l 
Scroconvenion Frequencies for Anti-HBs antOftl Healthy Adulu 
Re1:eivin1 10 f,1,1 Doses of Recombinant Hepatitis B Vaccine at 0, I 
and6 Months 

Proportion (9') ofVaccinees with Antibody 

Study# 

779 

792 

795 

Vaccine Lot # 

934 

972 

934 

934 

I Mo. 

&IS 
(40) 

1n., 
(29) 

11/21 
(39) 

l/30 
(27) 

2Mo. 3Mo. 6Mo. 

1411.5 15/U 15/U 
(93) (100) (100) 

13/19 12/14 
(61) (16) 

21/23 13/ll 
(91) (100) 

21/30 19122 
(70) (16) 

317 

7Mo. 

"''' (100) 

Antibody responses lO 10 1,1,1 doses of the yeut recombinant vaccine have 
been comparable to those observed in previous studies with 20 l'C doses of vaccine 
prepared from plasma-derived HBsA1. At I month. 27~ of the vaccinecs 
were positive for anti-HBs. By 2 months, 68~939' of the vaccinees tlad anti
HBs, and at 3 months 86%-1009' were antibody positive (Table 23.2). The third 
dose of vaccine at 6 months has been pven to 15 persons in one of the studies. 
resullin1 in a more than 25-fold increase in seometric mean titer. 

REFERENCES 

1. Valenzuela P, Medina A, Jluner WJ, tt al. Synmesis and assembly ol'bepatilis B virus 
surface antipn particles in yeast. Nature 1912; 291:347-350. 

2. M~Alur WJ, Buynu EB, Maiacner RZ.. et al. Human hepatitis B vaccine from 
recombinant yaat. Nawre 1914; 307:171-IIO. 
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The study population is comprised of 109 male 
paramedical personnel in the Houston area who were 
initially negative for HBsAg, anti-HBc and anti-HBs, 
had a normal ALT level and had not previously received 
any hepatitis B vaccine. 

Participants are entered into the study as members of 
triplets, one at each dose level, matched on body 
weight {within 9 lbs.). 

El ig1ble participants receive an intramuscular 
injection of vaccine at 0, 1, and 6 months. The 
volume (·dose) of the injections received by an 
individual is 1.0 ml (20 mcg HBsAg), 0.5 ml (10 mcg 
HBsAg), or 0.25 ml (5 mcg HBsAg). 

Vaccine recipients are asked to record their 
temperature daily for five days after each injection 
of vaccine and also to record any local or systemic 
complaints that they may have during this period. 

A blood specimen (approximately 30 ml) is obtained 
from each participant approximately four weeks before 
vaccination and on the day of vaccination. 
Post-vaccination blood samples are obtained at 1, 2, 
3, 6, 8, 12, and 24 months. All samples are assayed 
for HBsAg, ant 1-HBc, ant i-HBs, and ALT. Samp 1 es with 
an ant i-HBs titer >25 mlU/ml are tested to detenni ne 
the proportions of anti-!_ and anti-sl activity. 
Samples may be assayed for yeast antibody as required. 

HEALTH CARE PERSONNEL: 

5 mcg Lot #974/C-K446 at 0, 1, and 6 months 
10 mcg Lot #974/C-K446 at 0, 1, and 6 months 
20 mcg Lot #974/C-K446 at 0, 1, and 6 months 

1 . . Number Vaccinated: 

Injection No. 
Dose Level _l_ ___L _l_ 

5 mcg 36 36 36 
10 mcg 37 37 37 
20 mcg 36 35 35 
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2. Serologic Results: 

Serology data are available . at 7/8 months. for 
36, 35, and 35 participants who received 5, 10. 
and 20 mcg injections of vaccine , respectively. 

The seroconvers 1 on rates and GMTs at 7/8 months 
are presented below. 

GMT {IIIU/m 1 ) 
Dose -- \ with Ant i-HBs - All -- Responders -

Levels S/N:::_2.1 IIIU/ml :::_ 10 vacclnees SIN :::. 2. \ mlU/11\ :::. 10 

5 IIICg 97(35/36) 83(30/36) 72.9 82.2 136 .9 
10 IIIC9 97(34/35) 97(35/36) 513 . 1 620.6 620.6 
20 mcg 100(35/35) 91 (32/35) 733.0 733 .0 1193.3 

Refer to Table l for anti-HBs responses and GMTs 
at 12 months and for other time intervals. 

Two subjects were found to be anti-HBs positive on 
the day of the first injection of vaccine (10 mcg 
dose). One of these vaccinees had a 3-fold rise 
in anti-HBs at one month and a >4-fold rise at two 
months. The other participant developed a >4-fold 
rise in anti-HBs titer five months after the 
second injection of vaccine. 

3. Clinical Complaints: 

Clinical follow-up data after each injection are 
available for 33, 33, and 32 participants who 
received 5, 10, and 20 mcg injections of vaccine. 
respectively. The overall frequencies of 
complaints follow. 
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Type of Dose Freguency in% by Inject;on No. 
Complaint Level l 2 3 

Injection 5 mcg 14(5/35) 3(1/33) 9(3/34) 
Site 10 mcg 11(4/37) 18(6/33) 19( 7/36) 

20 mcg 25(9/36) 28(9/32) 21(7/34) 

Systemic 5 mcg 34(12/35) 15(5/33) 18(6/34) 
10 mcg 30(11/37) 15(5/33) 28(10/36) 
20 mcg 33(12/36) 28(9/32) 21 ( 7/34) 

Refer to Tables 2 through 4 for listings of 
specific clinical complaints by dose level and 
injection number. Maximum temperature data are 
presented in Tables 5 through 7. 

There were no serious or alarming reactions 
attributable to vaccine. 

Reactions reported to the OoBRR 

A 32-year old male subject had an elevated ALT level 
at the t;me of his third injection of vaccine. Two 
weeks after the th;rd inject;on of vaccine, the 
subject was symptomatic for anorexia and vomiting. He 
was icteric, had dark urine ·and elevated bilirubin and 
ALT levels. He was negative for anti-HAY, HBsAg, and 
anti-HBc. He was diagnosed as having non A non B 
hepatitis. This illness was not considered related to 
the vaccine. 

Hollinger FB, Sanchez Y, Troisi C, Dreesman GR, 
Melnick JL. Inmunogenicity and reactogenicity of 
new hepatitis B vaccines. Hepatology 1984; 4:1027 
(Abstract). 

Hollinger FB, Troisi CL, Pepe PE. Anti-HBs responses 
to vaccination with a human hepatitis B vaccine 
made by recombinant DNA technology in yeast. J 
Infect Dis 1986; 1:156-9. 
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I 11Hh Antl-ffls 

■Ill/al 
S/~2.1 ~ 10 

II 6 
(4/36) (2/36) 

22 14 
(8/36) (5/36) 

44 11 
(16/]6) (6/]6) 

61 28 
(22/]6) ( 10/36) 

91 18 
(35/]6) (28136) 

83 41 
(30/]6) ( 11/36) 

~g 

All 

Tab1e I 

Antibody Responses Mong He.lthy Mills Following V•ccination "ith 
s. 10.or201111::g Injections of Yust Recamlnant Hepititls a V•cclne 

lot 1914/C-K446 at O. I, ..id 6 ftonths In Study 1798 

10 -=1 
GIii i!!lUl•l 2 I "' th Anti -Mts Gfll l•llJ/al} '"Ith Antl~s 

Resoo11ders Resoonders 
aIU/aJ alUl•J "" ■JU/al 1t1U/■I 

V.-cc\nees S/~2.1 ~ 10 5/~2.I ~ 10 V•cclnees S/~2.1 ~ 10 S/~2.1 ~ 10 

0.1 6.4 21.0 29 8.6 2.2 6.1 34.0 29 II 
( 10/35) (3/35) (10135) (4/35) 

1.6 18.3 60. 1 14 '40 8.1 14.2 63.3 83 34 
(26/35) ( 14135) (29/35) ( 12135) 

1.9 5.8 26.0 86 31 10.1 11.9 61.6 89 SJ 
(30/35) (13135) (31/35) (20/35) 

2.9 J .S 21.2 94 63 16.0 18. I 38.3 91 19 
(33/35) (22135) (31/34) (21/34) 

S1.O 51.9 113.6 91 91 381.0 415.8 415.8 100 89 
(34/35) (34135) (35/35) (31/35) 

12.1 11.6 55. 1 91 8& 14.S 90.4 130.1 91 86 
(34/35) (30/35) (34/35) (30/35) 

20 acg 
GIii l•lU/•12 

Resoonders 

"" alU/111 
vaccinees S/~2.1 ~ 10 

1.5 8.1 12.9 

10. f 14.8 94.6 

14.3 16.4 38.1 

30.0 .0. 3 SJ.6 

539.0 539.0 1021.S 

184 ,6 . 211 .4 310.9 

0 
0 

"' tJt 
VI 
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Table 2 
PATIENT COUNT CLINICAL COMPLAINTS 

RECONBIHAHT HEPATITIS B VACCitlE 

PATIENT CUSS HEALTH CARE PEASO!flEl 

• TOTAL VACCIIIEES I 36 PATIENTSI - DOSE l I 
•----------------------------------------------------------------------------1 
• DAYS POST VACCitlATIOH I NUl1BER 

CLINICAL 1--------------------------------------······------------------------····--··1 WITH 
CONPUIHTS I D I 1 I t • 3 I ft I 5 I IC011PLAIHTS 

•••••••••••••••••••••••••••••••••••l•••••••••••••••••••••••••••••••••••••••••••l•••••••••••••••••••••I••••••••••••••••••••• 
I I I • • • I • RUCTIOH, LOCAL UNJECT. SITE) I o\ • l I D • D • D I D I • S 
I I 11,47.1 I I t.9ZI I I O.DZI • I D.07.1 • I D.07.1 I I D.07.1 I I I 14.JZI 

-----------------------------------•----------l----------l----------•----------1----------1----------1----------I-----------
PAIH • 1 • l I O • 0 I O I O I I 2 

I I 2.97.1 • I 2.91.J I I O.OZI I I 0,07.1 I I O.OZI I I O.OY.I I I I 5.7ZI 
I • I • I I I I 

SORENESS • 2 I D • D • 0 I o I O I • 2 
I C 5.77.1 I I 0.07.I I I O.OZI • I 0.07.1 I I O. OY.I I I 0.07.1 I • I S.7%1 
I I I I • • I • 

HUH8HESS I 1 I • I O I o I o I o I I 1 
I I 2.9%) • I 0.07.1 I I 0.07.1 I I a.oz, I I O.DY.I I I 0.07.) I I I t.97.1 

-----------------------------------1----------•----------l----------l----------l----------l----------l----------l-----------
sysnttit I 8 I l I J I O I O I O I I 12 

WHOLE BOUY/GENERAL 

FLUSH 

FATJGUE/W£Al<NESS 

HEADACHE 

IHTE&ltlENTART SYSTEM 

ttACULAR RASH 

DIGESTIVE SYSTEtl 

I C 22.97.J • I 2.97.) I I 6.61.1 I I 0.07.) I I D.OY.I I I 0.07.I I I ( 34.3%1 

8 0 0 
( 22.9'1.J ( D.07.1 C 0.07.1 I 

1 0 D 
( t.9i0 ( 0.07.1 ( o.o:o I 

2 D 0 
( 5 . T/.1 ( 0.07.1 ( O. DY.I I 

5 0 0 
I 1ft. 3?. I ( o.o;o ( 0.0?.I I 

l 0 0 
I 2.97.1 ( 0.0?.J ( O.OY. I I 

l 0 0 
I 2. 97.1 C O.OZI C 0.0% I I 

1 1 J 
2,97.1 ( 2.9Y.I ( 8.6%1 I 

D 0 
O.OZI ( O.OY.I ( 

0 0 
0.07.1 ( o.oio ( 

0 0 
0.07.1 ( D.O?.I C 

0 0 
o.o;o I D.D?.I I 

0 0 
0,07.1 ( 0.07.1 I 

0 0 
o.o;o ( 0.07.) I 

0 0 
O.OY.I I 0.0%) I 

0 
D.OZI 

0 
0.0?. I 

D 
0.0?. I 

0 
0.0?.I 

0 
0.0?. I 

• 0.07.1 

• 0.07.l 

II 
I 22.91.1 

1 
t.97.1 

2 
5. 7Y.I 

5 
lft.liO 

l 
t.9%1 

1 
( t. ,x1 

5 
I 14.JY.I 

0 
0 
IV 

"' 0-
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Table 2 (cont) 

PATIENT COUNT CLINICAL COMPLAINTS 
AECot18IIIANT HEPATil IS B VACCitlE 

PAUENT CUSS HEALTH CARE PERS(NIEL 

CLINICAL 
CotlPLAltfTS 

••••••••••••••••••••••••••••••••••• 
ASDOttltlAL PAJHS/CRAHPS 

DUIIIIHU 

NAUSEA 

HERVOU5 SYST(H 

I TOTAL VACCINEES f 36 PATIEHTSI - DOSE 1 I 
l----------------------------------------------------------------------------1 I DAYS POST YACCIHATIOU I tfJt1BEA 
l----------------------------------------------------------------------------1 WITH I O I 1 I 2 I 3 I 4 I 5 I ICOHPLAINTS 
••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

0 I 0 t 0 • 0 2 
o.o;o I c o.o;o ( s. 77.1 ( 0 .0Y. I ( 0.0Y. I f 0 . 0)0 f 5. T/.1 

I 
0 I 1 2 0 0 0 J 

o.o,o I c 2. 9%1 ( 5. 7Y.I f o.o;o ( o. 0Y. I ( o.o:o I 8,6%1 
I 

l I 0 0 0 0 0 1 
2.9;0 I c 0.0)0 ( O.0Y.I I 0.0)0 I 0.0Y.I ( O.0Y.I ( 2 . 9iO 

I 
1 I 0 0 0 0 0 1 

2.9lO I • 0.0Y. I I O.0Y.I ( 0.0Y.I ( 0.0Y.I ( 0.07.1 I 2.9Y.I 

YEATIGO/DIZZINESS I l I 0 I 0 I o I 0 I O I I 1 
2.9Y.I I f o.o;o I I O.0Y.I I I 0.0Y.I I ( O.0Y.I I I O.OY.I I I I 2.9iO 

I I I I I I I 
ORGANS OF SPECIAL SENSE I l I 0 I 0 I 0 I O I O I I l 

2.97.1 I I a.o;o I f O.0Y.I I ( 0.07.I I I o.o;o I ( O.OY.I I I I 2.9%) 
I I I I I I I 

En PAIN I 1 I o I o I o I a I o I I 1 
I f 2. 97.1 I f a. 07.1 I c o. 07. I I f o. 07.1 I ( o. 07.1 I I O. 07.1 I I I 2. 97.1 

-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSotlS NITtl COt1PUINTS I 11 I 2 I 3 I O I O I O I I 16 

I c 31.47.1 I c s. 77.1 I c 8.67.1 I c o.o;o I c o.o;o I • o.ox, I I I tt5. 77.1 

-----------------------------------1----------l----------l----------l----------l----------l----------l----------l-----------
PEIISOIIS WITH tlO COffl'UIHTS I 24 I JJ I 32 I JS I O I O I I 19 

I I 611.6)0 I I 9lt.37.) I C 91.4Y.I I (100.07.I I I 0.07.1 I f O.0Y.I I I I 54.:SY.I 
-----------------------------------I----------I----------I----------I----------I----------I----------I----------I-----------
PEAsot1s WITH HO DA TA I 1 I 1 I 1 I 1 I o I o I I 1 

I I 2.117.J I I 2.117.1 I I 2.8:o I I 2 . 117.1 I I O.0lO I I O.0ll I I I t.8i0 

0 
0 
l'\J 
111 ..... 
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Table 2 (cont) 

PATIENT COUNT CLIHICAL COHPLAIHTS 
RECOl18IHAHT HEPATITIS B VACCillE 

LOT NUlll!ER 
DOSE I 
PATIEITT cuss·: HEALTH CARE PERSOMfEL 

I TOTAL VACCINEES C 16 PATJEHTSI - DOSE 2 I 
1----------------------------------------------------------------------------I I DAYS POST VACCINATIOH . I tU1BER 

CLIHICAL 1----------------------------------------------------------------------------• MITH 
COttPUIHTS I O I 1 • 2 I l • ., • S • •cOHPUIHTS 

••••••••••••••••••••••1t11••••••••••••••••••••••l••••••••••••••••••••••••••••••••l••••••••••l••••••••••I••••••••••••••••••••• 
I I • • • • • • REACTION, LOCAL UHJECT. SITEJ I 1 I O I O I O • 0 • 0 • • 1 I f 3.07.1 I I 0,07.) I I 0.07.1 I C 0.07.1 • f 0.07.1 • I G.07.1 I I f ].07.) 

-----------------------------------1----------l----------l----------l----------l----------l----------1----------l-----------
sOPmEss I 1 I o I o I a • o • a I I 1 

I , 1.ox1 I c o.or., I , o.ox, I 1 0.01.1 I I a.ox, I c 1.ox1 I I l 1.ox1 

---------. -------------------------l----------l----------l----------l----------l----------l----------l----------l-----------
srsnH1c I 5 I tt I 2 I 1 I a I o I I 5 

• C 15.27.1 I I 12.17.J I c 6,17.1 I C l.OXI I C 0.07.1 I C t.07.1 I I l 15.27.1 

WHOLE BOOY/GEHERAL I 2 2 2 1 0 a It 
6.17.1 I 6 . 17.) I 6.1:0 I ].07.1 I 0.07.1 I t.07.1 I 12.17.J 

HAUISE • 0 0 1 0 0 0 1 
0.07.1 I 0.07.1 I J.OiO I O.Ol!I I 0.07.1 I e .07.1 I J.07.1 

HEADACHE I 2 2 1 1 0 • 3 
6.llO I 6,llO C J.07.1 I 1.0;0 C ,.o:o ( ,.or., C 9.17.1 

RESPIRATORY I l 1 0 0 0 • l 
3 . 07.1 I 3.07.I I I.DY.I C o.o:o C o.o:o C I.DY.I C 3.07.1 

PHARYNGITIS ISORE THROATI I l 1 0 0 0 • 1 
1.0:0 I 3 . 07.) I 0.07.1 I 0.07.1 C 0.07.1 I 0.07.1 I 3.07.1 

UPPER RESPIRATORY IHFECT., NOS I 1 a 0 • 0 0 1 
l.OiO I 0.07.1 I 0.07.1 ( ,.ox, I o.o:o ( 1.17.1 ( 1.0:0 

taJSCUlOSftELETAL I 2 1 0 0 • a 2 
6 .JX I I 1 . 0:0 I o.o:o ( 0.07.I I O.OiO I o.o:o I 6.J7.I 

t11'ALGIA • J l a 0 0 a J 
3.07.1 I 3.07.1 ( 0.07.1 I 0.07.1 I O.OY.I ( O.OY.I I 3.07.1 

NECK PAIN I 1 0 a 0 ·o 0 1 
3.07.I C O.OY.J C t.07.1 I O.OlO I 0.07.) I o.o;o C 1.0;0 

0 
0 
IV 
\11 
(JI 
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Table 2 (cont) 

PATil:NT COUNT CLINICAL COHPLAINTS 
RECot18Jl~HT HEPATITIS B VACCJIIE 

PATIENT CLASS: HEALTH CARE PERSONNEL 

• TOTAL VACCIHEES C 16 PATIENTS I - DOSE 2 • 

l----------------------------------------------------------------------------1 
• OAYS POST VACCINATION • HlMER 

CLINICAL •---------------------------·---------·····----•·-----·------------------·---• MITH 
COMPLAINTS • 0 I 1 I 2 • l I 4 I 5 • •c0t1PLAJHTS 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••l••••••••••••••••••••••••••••••••I•••••••••••••••••••••••••••••••• 
I I • • • I • • OffG,.HS OF SPECIAL SENSE I 1 I l I O I O I O I O I I 1 
I I J.01.1 I I J.01.1 I I 0.07.) I C 0.07.) I I 0.07.) • I D.01.) I I I 3.01/.) 
I I I • I • I I 

EARACHE I · 1 I 1 I O I O I O I O I I 1 
I I J.01.I I I J.07.1 I I 0.07.) I I 0.07.) I I 0.07.1 I C 0.07.1 I I I J.01/.I 

-----------------------------------1----------l----------l----------l----------l---·-·-·-·1----------I----------I-----------
PERSONS WITH Cot1PUINT9 I 6 I lt I 2 I l I O I O I I 6 

I I 18.21.1 I I 12.17.1 I I 6.17.1 I C J.07.) I I 0.07.1 I I 0.01.1 I I C 18.21.) 

-----------------------------------1----------l----------l----------l----------t----------l----------l----------l-----------
PERsONs WITH NO CotlPUIHTS I 27 I 29 I J1 I 32 • 1 I O I I 27 

I I Bl.BY.I I I 87.91.1 I I 9J.97.I I I 97.07.) I (100.07.1 I I 0.01.1 I I I 91.81/.1 
-----------------------------------1----------1----------1----------1----------1----------1----------1----------1-----------
PERSOts WITH HO DATA • l I J I J I J I O I O • I J 

• C a.JY.I • I 8.J;'.I • C 8.37.1 I I 8.J;o • I o.o;o • I 0.0;'.I • • I 8.37.1 

0 
0 
N 
I.II 
-.0 
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Table 2 (cont) 

PATIENT COU,IT CLINICAL COHPLAINTS 
RECOIIBINAHT HEPATITIS 8 VACCUIE 

PATIEtlT CUSS HEALTH CARE PERSONNEL 

----------------------------------------------------------------------------------------------------------------------------I TOTAL VACCINE ES C 36 PATIENTS I - DOSE 3 I 
1----------------------------------------------------------------------------I 
I DAYS POST VlCCIUlTIDN I 1-UiBER 

CLINICAL l----------------------------------------------------------------------------1 WITH 
C0NPLAINTS I O I 1 I 2 I J I 4 I 5 I ICOHPLAINTS 

•••••••••••••••••••••••••••••••••••l••••••••••l••••••••••l••••••••••l••••••••••l••••••••••l••••••••••l••••••••••I•••••••••• 
I I I I I I I I 

RUCTION, LOCAL UNJECT, SITEI I 2 I 1 I o I 0 I o I 0 I I 3 
I C 5 . 9%1 I C 2.9%1 I I 0.0%1 I I 0.0%1 I I 0.07.1 I ( a.ax, I I I 8.8%1 

-----------------------------------1----------I---------- ---------- ---------- ---------- ----------1----------1-----------
PAIN ON IIIJECTION I 1 I O O O O o I I l 

I I 2 , 9%1 I C 0.0%1 I 0.0Y.I I O.0Y.I I 0.0Y.I ( 0.0Y.I I I I 2 . 9%1 
I I 

PAIN I 1 I o o o a o I I 1 
I c 2.,x1 I c o.o;o c o.ox1 c o.ox1 c 11.0;.1 c o.ox1 I I c 2.9?.1 

. I I I I 
SORENESS I 0 I 1 o o O O I I l 

I I II. 0% I I I 2 . 9% I I O. 0% I I O. 0% I I O. o:o I 0. 0Y. I I I I 2. 9lO 
I I I I 

PARESTHESlA I l I O a 0 0 O I I 1 
I I 2.9%1 11 0.0;.1 · I 0.0%1 I 0.07.1 I o.o:o I e.o:o I 11 Z.9Y.I 

-----------------------------------l----------l----------l----------l----------l--·-------1----------l----------l-----------
sYsTE11Ic I 3 I J I J I O I O I O I I 6 

I I 8.8%1 I C 8.8%1 I I 11.IIY.I I I 0 , 0%1 I I 0.07.1 I I 0.0lO I I I 17.6%1 

----------------------------------- ----------------------------------------------------------------------------------------
I 

WHOLE BODY/GENERAL ] 1 l I 0 0 0 4 
I 8.8%1 I 2.97.1 I 2. 97.1 I I O.0iO I II .07. I ( 11 . 0%1 I 11.lliO 

I 
FEVER ITENP. HOT REPORTEOI 0 0 l I 0 0 0 l 

I 0.0iO ( o.o:o I 2.9%1 I I 0.07.1 I 11.07.1 ( o.o;o I Z.97.1 
I 

FATIGUE/WEAKNESS 2 l 0 I 0 0 0 2 
I 5.9%1 I 2.91.1 • II .DY. I I I 0.0)(1 I 0. 0Y. I I 0.0%1 I s. 97.1 

I 
HEADACHE l 0 0 I 0 0 0 1 

I 2.9%1 ( 0.0%1 I a. DY. I I I 0.0%1 ( 0.0%1 • 0.0Y. I I t. 97.1 
I 

RESPIRATORY • 1 1 I 0 0 0 l 
G.0%1 I Z .9)(1 I 2.9)(1 I I 0.0)(1 I a.ox, ( 0.0)(1 I 2. 9Y.I 

I 
RHINITIS I 0 l l I 0 0 0 1 

0 . 0%1 I 2. 97.1 I z. 9)( I I I O. 0Y.I I 0.0Y.I I o.o;o I 2. 9Y.I 

0 
0 
IV 
O" 
C) 
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Table 2 (cont) 
PATIENT COUNT ClINtCll Cot1PlAIHTS 

IIECOHBINAtlT HEPATITIS 8 VACCINE 

PATIEHT CUSS HEALTH CARE PERSONNEL 

CLINICAL 
Cot1PlAIHT9 

••••••••••••••••••••••••••••••••••• 
DIGESTIVE SYSTEH 

OTHER 

UROGENITAL 9lSTEH 

I TOTAL VACCINEE9 I 36 PATIENTS I - DOSE J I 
l----------------------------------------------------------------------------1 I DAYS POST VACCINATION I t1Ut18ER 

l----------------------------------------------------------------------------1 WITH I O I 1 I 2 I J I It I 5 I ICOt1PUINT9 

········••1••······••1••·······•1••··················•1••······••1••······••1••········ I I I I I I I 
0 I 1 I 0 I 0 I 0 I 0 I I l 

0.0iO I I 2,9;0 I 1 0.01.1 I 1 0.07.1 I I 0.07.1 I 1 0.07.1 I I I 2, 97.I 
I I I I I I I 

0 I 1 I 0 I 0 I 0 I 0 I I 1 
0.OlO I I 2,9;0 I 1 0.01.1 I 1 0.07.1 I 1 0.07.t I 1 O.OlO I I I 2,97.) 

I I I I I I 
0 I 0 I 1 I 0 I 0 I 0 I I l 

o.o:o I 1 0.0iO I I 2,9;:1 I I 0.01.1 I 1 0.01.1 I 1 0.01.1 I I I t.97.) 

OTHER I DI DI 11 DI OI OI I 1 
I l 0.01.1 I l 0.01.1 I l 2.97.1 I l 0 . 01.t I I 0.07.1 I l o.07.1 I I I 2.97.I 

-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERS~ WITH CottPLAlHTS I 4 I o\ I J I o I o I O I I 8 

I l 11.87.1 I 1 11.ex1 I l 8,87.t I I o.ox1 I l 0,07.1 I I o.ox1 I I 1 2J . s1.1 
-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PEASOHS WITH NO CottPUINTS I JO I JO I JI I 34 I o I o I I 26 

I I 88.27.) I I 88.2)0 I l 91.27.1 I ll00.07.) I l 0,07.) I l O. 0lO I I I 76.SiO 
-----------------------------------1----------1----------I----------I----------I----------I----------I----------I-----------
PEASOHS WITH NO DATA I l I l I 1 I l I O I o I I l 

I I 2. 97. I I f 2. 97.1 I I 2 • 97. I I I 2. 97. I I I 0. 07. I I I O. 07. I I I I 2 . 97. I 

0 
0 
n, 
0--
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Table 3 
PATIENT C~T CLINICAL C0t1PLAIHTS 

RECOIIBINAtfT HEPATITIS 8 VACCINE 

PATIENT CLASS HEALTH CARE PERSOHHEL 

I TOTAL YACCINEES l 37 PATIENTS I - DOSE l I 
1----------------------------------------------------------------------------I 
I OATS POST VACCIIIATION I NUtlBER 

CLINICAL l----------------------------------------------------------------------------1 WITH 
COIIPLAIHTS I O I l I 2 I 3 I 4 I 5 I ICOMPUIITTS ................................... , .......... , .......... , .......... , .......... , .......... , .......... , .......... , ......... . 

I I I I I I I I 
REACTION, LOCAL UHJECT. SITU I J I O I 2 I l I O I O I I 4 

I l 8,1%1 I C 0.07.1 I l 5.4%1 I l 2.7½1 I C 0.0½1 I ( O.Oll I I I 10.8½1 

-----------------------------------1----------l----------l----------l----------l----------l----------l----------l-----------
sORENESS I 2 I o I 2 I 1 I o I o I I 4 

I 1 5 . 4%1 I I o.or.1 I 1 5.47.1 I 1 2.1r.1 I I o.or.1 I , o.or.1 I I , 10.8r.1 
I I I I I I I I 

PRURITIS I ITCHING I I l I O I O I 0 I 0 I t I I 1 
I I 2.7½1 I I 0.0½1 I ( 0.0½1 I l 0.0½1 I ( o.or.1 I I 0.0½1 I I ( 2.7½1 
I I I I I I I I 

PARESTHESIA I 1 I O I o I o I o I o I I l 
I , 2. 77. 1 I c o. o;o I , o. ox I I c o. or. 1 I c o. o:o I , o. or. 1 I I c 2. n 1 

-----------------------------------1 ·---------1----------1----------1----------l----------l ----------l----------l-----------
svsTEMIC I 7 I 5 I J I l I O I D I I 11 

I l 18.97.1 I I lJ.57.1 I I 8.17.1 I C 2.77.1 I l 0.0½1 I l O,OXI I I l 29.77.1 

latOLE BODT/GEIIERAL 5 4 J 1 0 0 I 8 
l 13.5½ I I 10.8½1 I 8.liO ( 2.7½1 ( o.o;o ( o.o:o I I 21.6½1 

I 
FATIGUE/WEAKNESS 3 4 2 l 0 0 I 6 

( 11.lY.1 l 10.8½1 C 5.ft%1 I 2. 77.J I o.o;o I o.o;o I 16,2½1 

tlAUISE 1 1 0 • 0 0 1 
I 2.7%1 I 2.7i0 I O.OiO ( 0.0%1 I 0.0½1 I 0.0%1 I 2. 77.1 

HUOACHE 2 0 1 0 0 o 3 
I 5.47.1 I 8.07.1 ( Z.7½1 I 0.0½1 ( o.o:o ( 0.0%1 I 8.li() 

INTEGIJtlEHTART SYSTEM 1 0 0 0 0 o 1 
( 2. 77.1 I 0.0½1 I 0.0XI ( o.or.1 I 0.0%1 I t .ox1 I 2.7%1 

RASH, NOS l 0 0 • o 0 1 
( 2. 7½1 ( t.OY.I ( 0.0½1 ( 0.0½1 I 0.0½1 I 0.0%1 ( z.no 

RESPIRATORY I l 0 0 0 o • 1 
2.7½1 ( o.o:o I O.DXI C o.o:o ( 0.0½1 I 0.0½1 ( 2, 7½1 

0 
0 
IV 
0-
1\1 
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Table 3 (cont) 

PATIENT COUil CLINICAL COl1PLAINTS 
RECot1BIHANf HEPATITIS B \IACCIIIE 

PATIENT CLASS: HEALTH CARE PERSONfEL 

I TOTAL VACCINEES C 37 PATIENTS I - DOSE 1 I 
l----------------------------------------------------------------------------1 I OATS POST VACCIIIATION I NUt18ER 

CLINICAL 1----------------------------------------------------------------------------I WITH 
COl1PUIHTS I O I 1 I 2 I 3 I 4 I 5 I I COMPLAINTS 

·······~··························· •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
UPPER AESPIAATORT INFECT., NOS l 0 0 0 0 0 l 

t. 7XI I 0.0:r.1 ( O.OY.I ( O.OY.I I 0.0:r.1 I 11.0Y.I ( 2.7i!I 

ttUStULOSKElETAL l 0 D 0 0 0 1 
I 2.7:iO I 0.01.1 ( II.DY.I ( O.OY.I ( 0.0:r.1 I O.OY.I ( 2.7il.l 

NYAlCIA l 0 D 0 0 0 1 
2.7l0 ( 0.0:r.1 ( 0. DY.I ( O.OY.I ( O.OY.I ( 0.0:r.1 ( t. 17.1 

PSTCHIATAIC/BEHAVIORAL • 1 D 0 0 0 1 
O.OY.I ( 2. 71.) ( 0. DY.) ( O. OY. I ( o.o:r., ( O.OY.I ( 2.7¼) 

I 
JHSot1Nll/OJSTURBED SLEEP I D I 1 I D I O I O I O I I 1 

I c o. OY. 1 I c t. 11. , I c o. OY. t I c o. OY. 1 I I o . 0:1.1 I I o. o:r. 1 I I 1 2. n 1 

----------- ·-----------------------1----------1-- --------l----------l----------1----------1----------1----------I-----------
PERSONS WITH tOt1PlAJNTS I 10 I 5 I 5 I 2 I O I O I I 14 

I I 27.0XI I I 13. 5¼) I I U.51.1 I C S.41.t I c 0.0;:1 I c 0.01.1 I I I 37.8il.l 

-----------------------------------1----------l----------l----------l----------l----------l----------1----------I-----------
PEASOHS WITH NO COMPUJHTS I 27 I 32 I 3Z I 35 I O I O I I n 

I c n.oY.1 I , 86.s;o I , 86.s:r.1 I c 94.67.I I c o.o;o I , ,.ox, I I c 62.2:r.1 

-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PEASONS WITH NO DA TA I O I O I O I O I O I O I I o 

I I O. 01. I I f O. OX I I C O. 01. I I C O. OX I I I O. O¼ I I C I. OX I I I C O. Oil. I 

0 
0 
!\J 
0-
...... 
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Table 3 (co1it) 

PATIENT CCXJfT CLINICAL CottPLAINTS 
RECOHBIHAHT HEPATITIS 8 VACCINE 

PATIENT CUSS HEALTH CARE PERSONNEL 

• TOTAL YACC lHEES I 37 PA TIEHTS I - DOSE 2 • 

•----------------------------------------------------------------------------• • DAYS POST VACClHAllOH • HJl1BER 

CLINICAL •----------------------------------------------------------------- -----------• MITH COMPUIHlS I O I 1 I 2 I 3 I 4 I 5 I ICOMPUlHTS 
•••••••••••••••••••••••••••••••••••l•••••••••••••••••••••l••••••••••l••••••••••l••••••••••l••••••••••I••••••••••••••••••••• 

• • I I I I I • 
REACTION, LOCAL UHJECT. SITE:I I 4 • 0 I 1 . I O I 1 I O I • 6 

I c 12 . 1:0 I c o.o;o I c :s.o:o I c o.o;o I uoo.0,:1 I c 0.0,:1 I • t 1e.2;O 
-----------------------------------l----------l----------l----------l----------l----------l----------l----------•-----------

s011Et1Ess I 3 • 0 I l I O I O I D I I 4 
I I 9.llO • t 0.0l'!I I C 3.0ZI I t 0.Dl'!I I C D.0l'!I I C 0.0l'!I I I I 12.11.1 
I I I I I I I I 

TEl-l>ERtlESS • 1 I O I o I D I 1 I o I • 2 
• t 3.01.1 I I 0.0l'!I I C 0.07.) I I o.0l'!I I 1100.0l'!I I C O.Dl'!I I • I 6.17.1 
I • I I I I I I 

PRUUTIS I ITCHING I I 1 I a I O I O I O I o I • 1 
I C 3.01.I I c 0.01.1 I I o.ox, I c 0.01.1 I c 0.0,O I t 0.01.1 I • I 3.0iO 

-----------------------------------l----------l----------l----------l----------l----------l----------l----------•-----------
sysn111c • 2 I 3 I 2 • 3 • o I o I • s 

WHOLE BODY/GENERAL 

FATIGUE/WEAKNESS 

HEADACHE 

DIGESTIVE SYSTEl1 

DIARRHEA 

NAUSEA 

I t 6.li!I I c 9.11.1 I I 6.11.1 I t 9.11.1 I I 0.01.1 I I 0.01.1 I • I 15.2iO 

• 1 • 3 I 2 I 3 I 0 • 0 • I " 3.01.1 I I , • 11.1 I 1 6.11.1 I 1 9.11.1 I t 0.01.1 • C 0.01.1 I • t 12.1;0 

• • I I I I I 
I 0 • 3 I t • 3 I 0 I 0 • I " o.o:o • ( 9.11.1 I I 6.17.1 I 1 9.11.1 I I 0.07.1 • I o.o;o I I I 12.liO 

• I • I • • I 

• 1 • 0 I 0 • 0 I 0 • 0 I I l 
• I 3.0)0 • I 0.0,:1 • ( 0,01!1 • I o.o,:, • ( 0.01!) • C o.o,:, • I < 3,0iO 
I 
I 

I 
l I 

C 3.07.1 • ( 

D 
C O. 07.1 

I 
1 I 

1.0:0 I c 

l 
J.0lO 

I 
0 I 

0.07.) • I 

0 
0.07.1 

I 
0 • 0.0)(1 • I 

0 . 
o.o;o • 

I 

• I 
0 I 0 I 

o.ox, I C 0.07.1 • 

0 0 
o.o:o I 0.07.1 

I 
I 
I < 

t 
6.li!I 

1 
3.07.1 

1• o• ,. o• o• DI I 1 
C 3.01.1 • I 0.01.I I I 0.07.1 I C o.ox, • I 0.07.1 I I o.o:o I I I 3.0lO 

-----------------------------------•----------•----------l----------•----------t----------t----------1----------1-----------PEASOHS MITH COHPUINTS I 6 • J • 3 • 3 I l I Cl I I 11 
I I l& . 27.1 • ( 9.11.1 I C 9.17.1 I C 9.liO I 1100.0l!I I I 0.07.1 I • I 33.]iO 

0 
~ 
N 
0-
c 
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Table 3 (cont) 
PATIENT COUHT ClIHICAL Cot1PLAINTS 
RECotl8IHAHT HEPATITIS B VACCINE 

HEALTH CARE PER~EL 

I . TOTAL VACCitlEES 1 l7 PATIENTS I - DOSE IZ I 
l----------------------------------------------------------------------------1 I OATS POST VACCINATION I ~ER 

CLINICAL l----------------------------------------------------------------------------1 WITH 
C0!1PLAINTS I O I l I IZ I J I 4 I 5 I ICortPUJHTS 

•••••••••••••••••••••••••••••••••••l••••••••••l••••••••••l••••••••••l••••••••••l••••••••••l••••••••••l••••••••••I•••••••••• 
-----------------------------------I----------I----------I----------I----------I----------I----------I----------I-----------
PERS0t1s MITH NO COHPLAIHTS I 27 I lO I JO I 30 I O I O I I 22 

I I 81. 8)0 I 1 90 • 9Y. I I 1 90. 9Y. I I 1 90. 9Y. I I 1 0. OY. I I I O. O?. I I I I 66 • 7Y. I 

-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PEIISOHs WITH NO DATA I 4 I 4 I 4 I 4 I O I O I I 4 . 

I l 10 . 8?.I I t 10.87.1 I t l0.8ZI I 1 10.8¼1 I t 0.0:i:1 I I o.oio I I t 10.e:1.1 

0 
c::> 
N 
O" 
\Jt 
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Table 3 (cont) 
PATIENT COlMT CLINICAL COttPLAINTS 

RECOtfBIHANT HEPATITIS 8 VACCJl◄E 

PUUHT CLASS HEALTH CARE PEASottlEL 

I TOTAL VACCIIIEES I 37 PATIENTS I - OOSE l I 
1------------------------------------------------------------------------- __ , I DAWS POST VACCINATION I t-AJHBER 

CLINICAL l----------------------------------------------------------------------------1 MITH 
COIIPUINTS I O I 1 I 2 I l I 4 I S I I COMPLAINTS 

••••••••••••••••••••••••••••••••••••••••••••••l•••••••••••••••••••••••••••••••••••••••••••l••••••••••I••••••••••••••••••••• 
I • I I I I I I 

RUCTION, LOCAL IIHJECT, SITEJ I S I 3 I l • 0 I O I O I I 7 
I I 13.97.J I I 8.lZJ I I 2.9ZJ I I o.oZJ I f O.OZJ I I O.OZJ I I f 19.47.1 

-----------------------------------,---------- ---------- ---------- ---------- ---------- ---------- ---------- -----------
PAIH OH INJECTION I l • 0 0 0 0 l 

2.8ZI ( o.o;o ( 0.07.1 I Q.OZI I O.OZI ( 0.0)0 I 2.8)0 

PAIN I l • a 0 a 0 1 
I I 2.8?.J ( o.o;o f O. DY.I I 0.07.1 I O.OY.I I 0.07.1 I 2.87.1 
I 

SORENESS I 2 3 1 0 0 0 4 
5.67.J ( 8,liO f 2. 9Y. I I o.o;o I O.OY.I f 0.0?. I I 11,lY.I 

lEtlOU!NlSS • 1 1 · a 0 0 0 2 
2.8:0 ( 2.e:o ( 0.0?.I I o.o:o ( o.o;o I 0. 0Y. I f S.6XI 

I 
PARESTHESIA I 1 I O I O I O I O • O I I l 

I I 2.8Y.I I I 0.07.1 I I t.07.1 I I o.oz1 I I 0.07.1 • f 0.0?.I I I f 2.8:!I 

-----------------------------------1----------l----------l----------l----------l----------l----------l----------l-----------svsn:rtic I 6 I s I l I 2 I o I o I I 10 
I I 16.T/.I I I ll.97.J I I 8.67.I I I 5.77.1 I I 0 . 07.1 I I 0.07.1 I I I t7.87.I 

----------------------------------------------------------------------------------------------------------------------------I 
WHOLE BOOY/GEHERAL I 5 1 1 I 0 0 I 0 6 

ll.9i0 ( 2 .87.1 I 2.9i0 I I 0.0?.I I 0.0?.J • I 0.0?.I I U.71.1 
I I 

fATI6UE/W£A~HESS I 0 0 1 I 0 0 I 0 l 
O.OiO I 0.01.J I 2. 91. I I I 0.0?.J I o.o:o I I o.o:o f Z,8?.J 

I I 
NEAOACHE I 3 l 0 I 0 0 I 0 3 

8.37.J ( !.8i0 I 0.07.1 I 1 0,07.I ( o.o:o I c 0.0)(1 ( 8.3)(1 
I I 

llGffTHEADEO I l 0 0 I 0 0 I 0 l 
2.87.1 ( 0.0?.I I o. O)( I I I 0 . 0?.I ( D.07.1 I I 0.07.1 ( 2.81/.I 

I I 
ACHINESS I l 0 • I 0 0 I 0 1 

( 2.87.1 ( o.o;o ( o.oz1 I 1 0.07.1 ( 0.07.J I I 0.07.1 I 2.87.I 

0 
0 
N 

"' 0-, 
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Table 3 (cont) 

PATIENT COUNT CLINICAL COl1PLAINTS 
AECOHBINANT HEPATITIS B VACClllE 

PATIEHT CLASS HEAL TH CARE PERSOfltEL 

----------------------------------------------------------------------------------------------------------------------------I TOTAL YACtlHEES I 37 PATIENTS) - DOSE 3 I 
1----------------------------------------------------------------------------I I DAYS POST VACCINATION I NUtlBER 

CLINICAL 1--------------------------------------------------------·-------------------I WITH 
COMPLAINTS I 0 I 1 I 2 I 3 I 4 I 5 I I COMPLAINTS 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
INTE6Ut1EHTART SYSTEtl 0 l 0 0 0 D l 

' o.o;o ' t.ax, ' O.OXJ I 0.0?.I ' 0.0?.I ' O.OXJ ' 2.8?.I 

t1ACULAA RASH 0 l 0 0 0 0 l 
I o.o;o ' t.ax, ' o.ox, I o.ox, I o.ox, I 0,0?.J C 2,8XJ 

PAURITIS/ITCHIHG 0 l 0 0 0 0 1 
I O.OXI C z.ax, ' ,.ox, ( 0.0?.I ( o.o;o C 0.0?.I C 2.8?.I 

RESPIRATORY l 0 0 1 0 0 t 
I 2,8?.I C o.ox, I o.ax, I 2.9)0 I O.OXI C 0.0)0 ' 5.6XI 

RHINITI!I 0 0 0 l 0 0 1 
C o.o::o ' o.ox, ' O.OXI I 2 , 9)0 ( o.ox, C 0.0:1.1 ( 2.8)0 

PHAAYHGITIS C SORE THROAT I l 0 0 0 0 0 1 

' 2.8XI ' O.OXI I t.OXI ( o.o:o I O.OXI I 0.0?.I ( 2.8)!1 

,-,SCULOSKELETAL 0 l l 1 0 0 2 

' o.o::o ' 2 .BY.I I 2,91.1 I 2.9XI I O.OXI C O.OXI ' 5.6XI 

ARTIIAALGIA IOTHERI 0 0 0 1 0 0 1 

' O.OXI C o.ox, I O.OY.I ' 2,9:'.I .. 0 .OY.I I O.OXI ' 2.8:'.I 

BACK PAIN 0 0 l 0 0 0 1 
I O.OXI ' O.OXI I Z.9XI ( O.OXI I O.OY.I ' 0.0:1.1 I 2.8:'.I 

HECK PAIN 0 1 0 0 0 0 1 

' o.o:o ' 2.a;o ' a.ox, I 0,0)0 I o.o;o ' o.ox, ( 2.8?.I 

SHOULOEA PAIN 0 l 0 0 0 0 1 
0.0)() ' 2.8XI C O.OXI ( o.o;o C a.ox, C o.ox, ( t.ax, 

OIGESTIYE STSTEN I l 2 0 0 0 0 3 
2.8XI ( 5.6XI ( O.OXI ( o.o:o C o.ox, I o.ox, C l.]XI 

NAUSEA I l l 0 0 0 0 2 
2.8:0 ( 2.8)0 C o.o;o ' 0.0)0 C 0.0:1.1 C o.o:o I 5.6XI 

C 
0 
N 
0-..... 
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Table· 3 (cont) 

PATIENT C~T CLINICAL Cot1PLAINTS 
AECot18INANT HEPATITIS B VACCINE 

HEALTH CARE PERS~EL 

I TOTAL VACCIHEES C 17 PATIENTS I - DOSE J I 
l----------------------------------------------------------------------------1 
• DAYS POST VACCINATION • HUl18EA 

CLINICAL 1----------------------------------------------------------------------------I WITH 
COMPLAINTS • 0 • l • 2 • l I 4 I 5 I .CDHPUINTS ......................•............•..........•..........•.......... , •......... , ..........•.......... , .......... , ......... . 

• • • I I • I I 
01l1EA • 0 I l I O I O I O I O I • 1 

I c o.or.1 I 1 2.er.1 I c o.or.1 I c o.or.1 I c o.or.1 I c o.or.1 • • c 2.er.1 
I I I I I I I I 

PSYCHIATRIC/BEHAVIORAL I O I 1 I 1 I 1 I O I O I I l 
I , o.or.1 I c 2.er.1 I c 2,9r.1 I c 2.,r.1 I , o.or.1 I c o.ox1 I I c 2.er.1 
I I I I I I I I 

IHS<MIIA/OISTUIIBED SLEEP I O I 1 I 1 I 1 I O I O I I l 
I I o.or.1 I c 2.e;,.1 • c 2.9r.1 I c 2.,r.1 I , o.or.1 I c o.or.1 I I , 2.er.1 

-----------------------------------1----------l----------l----------l----------l----------l----------•----------I-----------
PERSotls MITH cor1PUINTS I , I e I 4 I 2 I o I o I I 12 

I I 2s.o:1.1 I I 22.2Y.) • I 11.4%) I I s.nl I I 0.0)() • I o.or., I I I lJ.]iO 
-----------------------------------•----------l----------l----------l----------l----------1----------1----------1-----------
PEASONS MITH NO CotlPLAINTS I 27 • 28 • ll • ll I O I o • I 24 

• I 75.0lO I I 77.8l0 I I 88 .6%1 • C '>4. J)(I I I 0.0%) I ( 0.0%) I I I 66. 7)() 

-----------------------------------1----------I--- .------l----------1----------1----------1----------I----------I-----------
PERSOIIS WITH HO DATA I 1 I 1 I 2 I 2 I O I O I I l 

I I 2.r/.1 I I 2.77.J I c S.4XI I c 5.4%1 I I o.or.1 I c o.or.1 I I c 2.7XI 

0 
0 

.N 
a
(JI 




