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Hemophiliacs and Thalassemics

Two studies have been inftiated to assess antibody and clinical responses to
recombinant hepatitis B vaccine in persons with hemophilia or thalassemia.

Study 799 - New York, New York - Or. C. Stevens

Thirty-one thalassemic children, less than 16 years of age, who are negativé
for hepatitis B serologic markers, are receiving either 5 mcg doses or 2.5 mcg
doses of vaccine Tot 972/C-K444 at-0, 1, and 6 months. The vaccine is

administered intramuscularly.

Fifteen children have received three 5 mcg injections. At 7 months,
seroconversion was B89% (8/9) (S/N >2.1) with a GMT for all wvaccinees of 88
S/§. When the cut-off was S/N >10, the seroconversion rate was 78% (7/9).

Sixteen children have received two 2.5 mcg injections of vaccine and 12 of
these have received the third injection. The seroconversion rate at 7 months
was 100% (5/5) whether the cut-ff was S/N >2.1 or S/N >10. The GMT for all
vaccinees at 7 months was 200.0 S/N.

Twenty of the children enrolled in the study had pre-vaccination elevated ALT
levels which is characteristic of the <clinical disease process of
thalassemia. One recipient of 5 mcg doses who had a normal pre-vaccination
ALT level developed an elevation of ALT which was approximately 2.5 times the
upper limit of normal one month after receiving the first injection of
vaccine. This elevation was transient and returned to normal within a month.
No serious adverse experiences attributable to vaccine have been reported.

Study 861 - Milwaukee, Wisconsin - Dr. S. 611}

The study population consists of persons with hemophilia who are negative for
hepatitis B serologic markers. Participants under 20 years of age are
receiving 5 mcg doses while those who are 20 years of age or older are
receiving 10 mcg doses of vaccine at 0, 1, and & months from lot 979/C-K564.
The vaccine is administered subcutaneously in this population.

Twelve hemophiljacs <20 years of age have received two 5 mcg injections and §
of these have received the third injection. At three months, seroconversion
by either cut-off (S/N >2.1 or mIU/ml1 >10) was 100% (8/8). The geometric mean

titer was 143.2 mIU/m].

Three hemophiliacs >20 years of age have received two 10 mcg doses of vaccine
and one has received all three injections. Serologic data at 3 months are
available for two vaccine recipients. Both participants seroconverted (S/N
>2.1) at three months. Neither developed protective levels of anti-HBs
(mIU/m1 >10) at that time. The geometric mean titer was 6.7 wmIU/ml. WNo
serious or alarming adverse experiences attributable to vaccine (either dose

regimen) have been reported.

wva/31371
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PROGRAM:

PURPOSE :

VACCINE:

PRIMARY
INVESTIGATOR:

SECONDARY
INVESTIGATOR:

STUDY LOCATION:

DATE INITIATED:

DATE COMPLETED:

24721/00871
1/15/86

008as

Yeast Recombinant Hepatitis B Vaccine, Study 799

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

Yeast Recombinant Hepatitis B Vaccine
Lot #972/C-K&44 (10 mcg/ml)

Cladd Stevens, M.D.

Lindsley F. Kimball Research Institute
New York Blood Center

310 East 67th Street

New York, New York 10021

Patricia Giardina, M.D.

New York Hospital - Cornell Medical Center
525 East 68th Street

New York, New York 10021

Margaret W. Hilgartner, H.D.

New York Hospital - Cornell Medical Center
525 East 68th Street

New York, New York 10021

Patricia £. Taylor, Ph.D.

Lindsley F. Kimball Research Institute
New York Blood Center

310 East 67th Street

New York, New York 10021

Lindsley F. Kimball Research Institute
New York Blood Center

310 East 67th Street

New York, New York 10021

New York Hospital - Cornell Medical Center
525 East 68th Street
New York, New York 10021

August 1984

In progress.



DATE COMPLETED:

STUDY POPULATION:

PROCEDURE :

RESULTS:

24721/2
1/15/86

Study 799
In progress

The study population consists of 31 thalassemic
children, 16 years of age or less, who are negative
for HBsAg, anti-HBc and anti-KBs, and have not
previously received any hepatitis B vaccine.

Study participants are allocated to one of two groups
and receive the vaccine at 0, 1 and 6 months. Group 1
receives 0.5 ml (5 mcg) doses and Group 2 0.25 ml
(2.5 mcg) doses. All injections intramuscular. The
parent or guardian are asked to record the child's
temperature for 5 days after each injection and note
any local or systemic complaints. Medically
significant events and therapies relating to the
child's pre-existing thalassemia will be recorded.

Blood specimens are obtained prior to vaccination,
monthly for 3 months and at 6, 7, 9, 12 and 24 months
post initial injection.

A11 samples are assayed for HBSAg, anti-HBs, anti-HBc

and ALT by Dr. Steven's laboratory. Samples may also
be assayed for yeast antibody at MSDRL.

THALASSEMIC CHILDREN:

5 mcqg Lot #£972/C-K444 at 0, 1 and 6 months.
2.5 mcg Lot #972/C-K444 at 0, 1 and 6 months.

1. Number Vaccinated:

Dose Level Injection Number
1 2 3
5 mcg 15 15 15
2.5 mcg 16 16 12

60844



RESULTS (CONT.):

2472173
1/15/86

Study 799

Serologic Results:

Serologic data at 7/8 months are available for 9
and 5 recipients of 5 and 2.5 mcg injections
respectively.

Seroconversion was 89% (8/9) when the cutoff was
S/N >2.1 among those receiving 5 mcg doses, with
a GMT of 88.0 for all vaccinees. When the cutoff
was S/N >10, seroconversion was 78% (7/9).

Among the recipients of 2.5 mcg doses,
seroconversion was 100% (5/5) whether the cutoff
was S/N >2.1 or S/N 210, The GMT for all
vaccinees was 200.0. Table 1 shows
seroconversion rates and GMT's for up to 9 months
of follow-up.

Clinical Complaints:

Clinical follow-up data are available for 14, 14,
and 3 participants following the first, second
and third injections of 5 mcg doses; and for 16,
16, and 2 participants following the first,
second and third injections of 2.5 mcg doses.

Specific complaints and maximum temperatures
reported during the 5 days following each
injection are provided in Tables 2 through 5.

00845

Freguency in € by Injection Ko.

Type of Complaint Dose Level 1 2 3
Injection Site S5 mecy 14 (27184) 21 (3718) 33 (1/73)

2.5 mcg 19 (3/16) 19 (3/16) 0 (072)

Systemic S mcg 3% (5/14) 14 (2/14) 0 (0/3)
2.5 meg 6 (1776¢) 13 (2716) 0 (0/2)

There were no serious or alarming adverse
reactions attributable to vaccine.

ALT Elevations

Twenty of the 31 children enrolled in this study
had prevaccination ALT levels ranging from 1.5-9



RESULTS (CONT.):

24721/4
1/15/86

Study 799

times the upper 1imit of normal. Most of these
remained at an elevated level during the course
of follow-up. Thalassemia is characterized by
increased serum alanine aminotransferase,
reflecting hepatic damage secondary to
hemosiderosis.

One recipient of 5 mcg doses who had a normal
prevaccination ALT level developed an elevation
of ALT which was approximately 2.5 times the
upper limit of normal one month after receiving
the first injection. This elevation was
transient and returned to normal within a month.

Adverse Experiences:

Two of the children enrolled in this study experienced
episodes of vomiting accompanied by fever within a day
of receiving their first dose of recombinant vaccine.
One of the children was a two-year-old who received a
5 mcg dose. His temperature was 104°F the day
following the injection. The child was examined by
the investigator who diagnosed a possible viral
infection. The second child was a one-year-old who
received a 2.5 mcg dose. A fever of 100.2°F was
recorded on the day of injection. A diagnosis was
made of a probable concurrent respiratory infection.

00846



JABLE 1

Antibody Responses Among Thalassemic Children Following Vaccination with
S or 2.5 mcg Doses of Yeast Recombinant Mepatitis B Vaccine
Lot # 972/C-K444 at 0, 1, and 6 Months in Study & 799.

S mcq 2.5 mcqg

. % with Anti-HBs GHT_(S/M % Anti-HBs GHT (S/M)

Time Al Responders . Al Re)s%ov’;iders
(Fonths) S/N > 2.1 | S/N> 10 |Vaccinees |S/N > 2.1 S/H > 10 |S/N > 2.1 S/N > 10 |Vaccinees S/N>2.0 |S/M>10

! 25 (4716) | 6 (1/16) 1.5 4.7 1.5 33 (5/18) | 13 (2715) 2.2 12.4 42.8

2 93 (13714) | 71 (10/14) 21.6 217.8 45.2 . (1/9) 67 (6/9) 13.2 29.4 45.7

3 93 (14/15) | 13 (11/15) 24.2 29.2 46.4 83 (10/712) | 67 (8/12) 16.1 29.7 43.7

6 15 (9712) |58 (1/12) 13.6 35.5 64.6 82 (/1) 64 (I/11) 13.8 25.2 4.5

7 89 (8/9) 8 (1/9) 88.0 144.0 248.1 100 (5/5) 100 (5/5) 200.0 200.0 200.0

9 90 (9/10) |90 (9/10) 91.4 146.5 146.5 100 (5/5) 100 (5/5) 150.1 150.1 150.1

28721-5/cfs
12/20/85
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Table 2

PATIENT COUNT CLINICAL COMPLAINTS
RECOMBINANT HEPATITIS B VACCINE
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Table 3

PATIENT COUNT MAXIMUM TEMPERATURES
RECOMBINANT HEPATITIS B VACCINE

STUBY 0799
TREATHENT ]

LOT NUMBER : CKGGe

DOSE : 5 MCE
PATIENT CLASS: THALASSEWICS

-
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:
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STUDY : 0799
TREATHENT :

LOT NUMBER  : CKa44&
DOSE 2 5 MCG

PATIENT CLASS: THALASSEMICS

- - -

Table 3 (cont.)

PATIENT COUNT HMAXIMUM TEMPERATURES
RECOMBINANT HEPATITIS B VACCINE
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Table 3 (cont.)

PATIENT COUNT MAXIMUM TEMPERATURES
RECOMBIMANT HEPATITIS B VACCINE
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Table 4 (cont.)
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STUDY P 0799
TREATHMENT :

LOT NURBER ! CKGG4

DOSE 1 2.5 MCG
PATIENT CLASS: THALASSENICS

Table 4 (cont.)

PATIENT COUNT CLINICAL COMPLAINTS
RECOMBINANT HEPATITIS B VACCINE

| TOTAL VACCIMEES ( 12 PATIENTS) - DOSE 3 |
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STUDY 0799
TREATHMENT :

LOT NUMBER t CK&a4o

DOSE : 2.5 MC6
PATIENT CLASS: THALASSENMICS

Table 5

PATIENT COUNT MAXIMRUM TEMPERATURES
RECOMBINANY HEPATITIS B VACCINE
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Table 5 (cont.)

PATIENT COUNT MAXIMUM TEMPERATURES
RECOMBINANT HEPATITIS B VACCINE

STUDY : 0799
TREATHENT :
LOT MUMBER @ CKa44
DOSE t 2.5 MCG
PATIENT CLASS: THALASSEMICS
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Table 5 (cont.)

PATIENT COUNT HMAXIMUM TEMPERATURES
RECOMBINANT HEPATIVIS B VACCINE

STUDY 1 0799
TREATMENT :

LOT NUMBER ¢ CK&4o
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PROGRAM:

PURPOSE:

VACCINE:

PRINCIPAL
INVESTIGATOR:

SECONDARY
INVESTIGATORS:

STUDY LOCATION:

DATE INITIATED:

DATE COMPLETED:

24431IN
12/21/85

00R6&2

Alum-Adsorbed Yeast Recombinant Hepatitis B Vaccine,
Study 861.

To assess antibody and clinical responses to vaccine
in persons with hemophilia or homozygous sickle cell
disease who are negative for hepatitis B serologic
markers.

Yeast Recombinant Hepatitis B Vaccine
Lot #979/C-K564 (10 mcg HBsAg/ml)

Joan Gill;, M.D., Medical Director
Great Lakes Hemophilia Foundation
1701 W. Wisconsin Avenue
Milwaukee, WI 53233

Robert R. Hontgomery, M.D.

Great Lakes Hemophilia Foundation
1701 W. Wisconsin Avenue
Milwaukee, WI 53233

Kathleen M. Marquardt, R.H.

Great Lakes Hemophilia Foundation
1701 W. Wisconsin Avenue
Milwaukee, WI 53233

Denise Lockhart, R.N.

Nurse Coordinator, Sickle Cell Clinic
Milwaukee Children's Hospital

1701 W. Wisconsin Avenue

Milwaukee, WI 53233

Great Lakes Hemophilia Foundation
Milwaukee Children's Hospital
1701 West Wisconsin Avenue
MiTlwaukee, WI 53233

November 8, 1984

In progress



STUDY POPULATION:

PROCEDURE :

RESULTS:

24431/2
12/21/85

Study 861

The study population will consist of 25-30
hemophiliacs of any age and either sex (pregnant women
excluded), who are negative for HBsAg, anti-HBc and
anti-HBs, have a normal ALT 1level and have not
previously received any hepatitis B vaccine.

Under an addendum to the study, an additional
population of approximately 10 persons (< 20 years of
age) with homozygous sickle cell disease, who are
undergoing chronic blood transfusion, and are negative
for hepatitis B serologic markers, will also be
included in the study.

Each participant receives an injection of vaccine at
0, 1, and & months. The vaccine is administered
subcutaneously to the hemophiliacs and intramuscularly
to the subjects with homozygous sickle cell disease.
Persons under 20 years of age are given a 0.5 ml (5
mcg HBsAg) injection of vaccine, while those 20 years
of age and older receive a 1.0 ml (10 mcg HBsAg)
injection of vaccine. Vaccine recipients (or their
parents/guardians in the case of minors) will be asked
to record their temperature for 5 days after each
injection and to note any local or systemic complaints.

Blood specimens will be obtained prior to vaccination
and 1, 3, 6, and 8 months post-initial injection.
Samples will be assayed for HBsAg, anti-HBc, anti-HBs
and ALT at MSORL. Samples with an anti-HBs titer >25
mIu/ml will be further tested to determine the
relative proportions of anti-a and anti-d activity.
Samples may be assayed for yeast antibody.

HEMOPHILIACS

5 mcg (<20 years of age)
Lot #979/C-K564 at 0, 1, and 6 Months

10 mcg (>20 years of age)
Lot #979/C-K564 at 0, 1, and 6 Months

00863



RESULTS:

24431/3
12/27/85

00864

Study 861

Number Vaccinated:

Dose Injection No.

Level 1 2 3
5 mcg 9 ] 0
10 mcg 2 2 0

Serologic Results:

Serologic data are available for B8 participants at
3 months who received 5 mcg injections and 2
participants who received 10 mcg injections. 7/8
month data are available for one participant from
each dose level.

At three months, all eight participants (100%) who
received 5 mcg injections seroconverted (S/N >
2.1) and developed protective levels of anti-HBs
(mIU/m1 > 10). The GMT for those responders was
143.2 miu/ml.

Both participants who received 10 mcg injections
seroconverted for anti-HBs (S/N >2.1) at three
months. Neither developed protective levels of
anti-HBs (miU/ml1 > 10) at that time. The GMT for
those participants was 6.7 mlU/ml.

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

Clinical complaints:

Clinical follow-up data for participants who
received 5 mcg injections are available for 10, 8,
and 5 vaccinees after injection 1,, 2, and 3,
respectively. Among vaccinees who received 10 mcg
injections, clinical follow-up data are available
for 3, 2, and 1 participants after injection 1, 2
and 3, respectively.
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Study 861

The overall frequencies of complaints are
presented below.

Type of Dose Frequency in Injection No.
Complaint Level 1 2 3

Injection S5 mcg 9 (1/11) 13 (1/8) 0 (0/5)
Site 10 mcg 33 (1/3) 50 (1/2) 0 (0/7)

Systemic 5meg 9 (1/11) 13 (1/8) 0 (0/5)
10 mcg 33 (1/3) 0 (0/2) 100 (1/1)

Refer to Tables 2 and 3 for listings of specific
clinical complaints by injection number. Maximum
temperature data are provided in Tables 4 and 5.

There were no serious or alarming reactions
attributable to vaccine.

HBY Markers (anti-HBc)
(b) (6)

One subject with hemophilia (case became
seropositive for anti-HBc 2 months after the third
injection of yeast recombinant hepatitis B vaccine.
At the time the subject was also seropositive for
anti-HBs with reported titers of 42769.8 S/N and
118121.4 miu/ml. The vaccinee was well; serum samples
were negative for HBsAg and ALT levels were normal.
Attempts will be made to obtain additional serum
samples.

Reactions Reported to the Q0BRR

One patient (case yum

) was hospitalized for a bleeding

‘telangiectasic site in the distal atrum of the stomach

) after administration of the third injection of

“vaccine. This 42 year old male with hemophilia had a

medical history significant for recurrent GI bleeding,
duodenal and antral gastric ulcer, and hemarthroses.
The patient was adminstered whole blood and
cryoprecipitate and was discharged after 5 days in
stable condition. The investigator stated the
patient's experience was not related to vaccination
with yeast recombinant hepatitis B vaccine.
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Study 861

RESULTS (CONT.): PATIENTS WITH SICKLE CELL ANEMIA

5 mcg Lot £979/C-K564 at 0, 1, and 6 months

1. Number vaccinated:

Injection No.
1 2 3

4 4 0

2. Serologic Results:

Serologic results are not yet available.

3. Clinical Complaints:

There have been no serious or alarming reactions
attributed to vaccination. Detailed data on
clinical complaints and temperatures following
vaccination are not yet available.

24431/5
12/21/85



Table 1

Antibody Responses Among Hemophiliacs Following Vaccination with
S mcg (Hemophiliacs < 20 years) or 10 mcg (Hemophiliacs > 20 years) Injections of
Yeast Recombinant Mepatitis B Vaccine Lot # 979/C-K564 at 0, 1, and 6 Months in Study #851

S mcq (Hemophiliacs < 20 Years of Age) 10 mcg (Hemophiliacs > 20 Years of Age)
% with Anti-#8s GHT_(mIU/ml) % with Anti-HBs GHT_(mIU/m1)

Time ANl Responders an Responders
(Months) S/8 > 2.1 miU/ml > 10 Vaccinees S/N > 2.1 wiW/ml > 10 S/N > 2.1 wmmiUW/ml > 10  Vaccinees S/N > 2.1 mIU/m) > 10
1 18 (2/11) 1B (/11) 0.9 15.9 15.9 0 (0/3) 0 (0/3) 0.3 — S
3 100 (8/8) 100 (8/8) 143.2 143.2 143.2 100 (272) 0 (0/2) 6.7 6.7 —

6 100 (2/2) 100 (2/2) 223.17 223.7 223.7 0 (0/1) 0 (0/1) 1.3 S —
1/8 100 (1/1) 100 (/1) 3878.3 3878.3 3878.3 0 (o/1) 0 (0/1) 1.6 - —_—

24431-7
12/21/865
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Table 2 (Contd)

PATIENT COUNT CLINICAL COMPLAINTS
RECOMBINAMY HEPATITIS B VACCINE

STUDY T 0861
TREATHENT :
LOT MUMBER : CKS664
DOSE : 5 MCG
PATIENT CLASS: HEMOPHILTACS
: TOTAL VACCINEES ( 12 PATIENTS) - DOSE 2 !
--------------- - e, I -1
| DAYS POST VACCINATION | wUMBER
CLINICAL | et T T TR e ———— P ————— I wITH
COMPLAINTS | (] I 1 I 2 | 3 | 4 | 5 | {COMPLAINTS
TH200 05 09 25 20 .08 00 0536 0530 05 2508 B4 36 09 04 DS SHITI0IH 0000 00 06 2034 05 0990 | 200000908 20 00300030 | 3030036 299800 260696 | 052029630 3000 3036 20 | 393530 204930 99 5900 38 | 4900000000 3040390098 [ 063000 2006 4030395800 | 90383930 3030003000 4 290900 20 0 20 06 3400 08
0 | | | | | | |
REACTION, LOCAL (INJECT. SITE) I 1 | o | o | o | o | o | I 1
I € 12.57%) ! « 0.02) | € 0,0%) : ¢ 0,02 1 € 9.02) ) ¢ 0.0%) | | ¢ 12.57)
-------- ERTTETTEEES -1 -1 Eatd ELEEEST LY | | EESEE {-- | ————
SORENESS | 1 | o | o | o | o | o | | 1
I c12.52) | € 0.02) 1 ¢ ©0.04) | ¢ 0.02) | ¢ 0.04) | ¢ 0.0%) | | ¢ 12.52)
--------------------- e e L et | - | i et | ---1 ————
SYSTEMIC ] o | [ | 1 | 1 1 1 | 1
I ¢ 0.04) | ¢ 0.02) § ¢ 22.5%) | € 12.5%) | € 12.54) | ¢ 12.52) | I € 12,54
I | | | | I | I
DIGESTIVE SYSTEM I o | o | 1 | 1 | 1 | 1 | i 1
¢ 0.02) | ¢ o0.02) | € 12.572) | ¢ 12.52) | € 12.52) { ( 12.5%) : = € 12.52)
l | | | |
DIARRHEA I [ | o | 1 | 1 ) 1 | 1 | 1
I ¢ 0.04) | ¢ 0.02) : ( 12.5%) : { 12.5%) : € 12.5%) : ( 12,57 | : t 12.5%)
........... Fr— [ | " S S, ST (SR
PERSONS MITH COMPLAINTS | s | o | 1 | 1| 1 | 1 | | 2
b 12820 1 € 0.02) 0 € 12.52) | ¢ 12,82 | ¢ 12.5%) | € 12.52) : : ( 25.07)
B ittt ———eee -1 - e | | | | e EETE e e
PERSONS MITH NO COMPLAINTS I 7 1 8 | 7 1 7 1 7 1 7 1 | 6
| ¢ 87.52) | (100.0%) | ( 87.5%) | ¢ 87.5%) | ¢ 87.52) | ¢ 87.54) | : ( 75.02)
----------------------------------- |t Rt | el ---1 et B B aad EULE SRR
PERSONS MITH NO DATA ) o | o | o | o | o | o | | (]
¢ 0.02) 1 ¢ 0.04) ) ¢ 0.02) | ¢t o0.02) | ¢ o©0.02) | ¢ 0.02) | I ¢ o.02)
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Table 2 (Contd)

PATIENT COUNT CLINICAL COMPLAINTS
RECOMBINANT HEPATITES B VACCINE

STUDY : 0861
TREATMENT :

LOT NUMBER : CK566
DOSE : 5 MCG

PATIENT CLASS: HEMOPHILIACS

| TOTAL VACCINEES § 5 PATIENTS) - DOSE 3 |
fmmm e e e e ——————— |
) DAYS POST VACCINATION | NUMBER
CLINICAL | e L L e LR L TP PP B |  HITH
CONPLAINTS | 0 | 1 | 2 { 3 { % | 5 | |COMPLAINTS
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PERSONS HITH NO COMPLAINTS | 5 | 5 | 5 | 5 | 5 | 5 | |
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----------------------------------- D e et B B B B e
PERSONS HWITH NO DATA i o | o | o | o | o | o | | 0
¢ 0.02) 1 ¢ o0.02) | ¢ ©0.02) | ¢ ©0.02) | ¢ ©0.02) | ¢ o0.0X) | I € 0.02)
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Table 3

PATIENT COUNT CLINICAL COMPLAINTS
RECOMBIMANT HEPATITIS B VACCINE

STUDY : 0861
TREATHENT :
LOT NUNBER  : CK566
DOSE t 10 MCG
PATIENT CLASS: HEMOPHILIACS
| TOTAL VACCINEES ¢ 3 PATIENTS) - DOSE 1} b
R - e e e L LT et |
I DAYS POST VACCINATION I NUMBER
CLINICAL §-- B B T —— I MITH
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I | | I | | 3
REACTION, LOCAL (INJECT. SITE) | PO | o | e | o | o | o | I 1
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- e LT | | EEs | ————————— o e | [ e ettt -
SOREMESS | 1 o | o | [ | o | o | I 1
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------------------ i | | R R e EE ety | I fommmeeeee
SYSTEMIC ] b [ | o | 6 1 o | o | | 1
333210 0.02) 0 ¢ 0.02) 1 t 0.04) | € 0.04) | ¢ 0.07) | It 33.30)
| | | ) i I ) I
WHOLE BODY/GENERAL ] 1 | o | o | o | o | o | i 1
o3zl o0.02) 0 € 0.02) 1 € 0.04) 1 € 0.04) | ¢ 0.0 | I ¢ 33.32)
| | | | { | | }
SUEATING I S | o | o | 6 | o | o | | 1
Je33.3201 € 0.02) 1t 0.02) 1 ¢ o0.02) 8 ¢ @.02) | ¢ ©.0%) : : t 33.3%)
----------------------------------- | e Bt e B e l Bt EEE ST e
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Table 3 (Contd)

PATTENT COUMT CLINICAL COMPLAINTS
RECOMBINANT HEPATITIS B8 VACCINE

STUDY : 0861
TREATHENTY :

LOT NWRBER ¢ CK56%
DOSE 10 1Ce

PATIENT CLASS: HEMOPHILIACS

0 TOTAL VACCINEES ( 3 PATIENTS) - DOSE 2 |
| e B e e L P LR TR |
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CLINICAL | - --- --- - ——— -l MWITH
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----------------- e et | e b ---1- -—-- ——mmemeem
PERSONS MITH NO DATA | o | o | o | e | o | e | ] 0

It 00230 ¢ 0.0 0 ¢ o0.040 01 ¢ 0.0y | ¢ o.02) | ¢ o0.0%) { I ¢ o.02)
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Table 3 (Contd)

PATIENT COUNT CLINICAL COMPLAINTS
RECOMBINANY HEPATITIS B VACCINE

sTUDY : o8ssl
TREATHENT :

LOT MUMBER  : CK566
DOSE : 10 MCG

PATIENT CLASS: HEMOPHILIACS

: TOTAL VACCINEES ( 1 PATIENTS) - DOSE 3 ]
____________________________________________________________________________ ]
i DAYS POSY VACCINATION | NUMBER
CLINICAL B Tt | WITH
COMPLAINTS 0 0 ] 1 I 2 | 3 | 4 I 5 | ICOMPLAINTS
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---------------- -- | === B B R e ELES TSt B |-- B B
SYSTEMIC I o | b | 1 | ) 1 | I 1
| ¢ 0.0%) | €100.04) | €100.0%) | (100.0%) | (100.0%> | (100.0%) | 1 (100.0%)
| | | | | I | 0
DIGESTIVE SYSTEM 1 o | SO | 1 | S| 1 | b | i 1
| € ©.04) | 1100.0%) : (100.07) | (100.0%) | (100.0%) | (100.0%) : | (100.0%)
| | | I I I
GI BLEEDING | 6 | b O | | | 1 | b | 0 1
| t o0.64) | (100.02) | €(100.6%) | (100.02) | €100.0%) | (100.0%) | 1 (100.02)
- - -— - -===| B B |eommmcmaee |==meememan | | B
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Table &

PATIENT COUNT MAXIMUM TEMPERATURES
RECOMBINANT HEPATITIS B VACCINE

STUDY : 0861
TREATMENT 2

LOT MWRBER ! CK56%
DOSE 1 5 HCG

PATIENT CLASS: HEMOPHILIACS

TOTAL VACCINEES ( 12 PATIENTS) - DOSE 1

I I
i |
[} DAYS POST VACCINATION | NABER
HAX TEMPERATURE ] - - - | RITH
(DEG F, ORAL) | [ ) 1 i 2 ! 3 I q | 5 | | | MAX TEMP
30558204 13100 39 90 39 01 08.5% 99.06 1404 0499 03 90 0500 | 980900030 00 0098 109 [ 290028209030 30 243838 | 20293000 0090 01003000 | 000 5403000 38303006 | 90005000 3030 1 03038 | 30003033000 203100 [ 2000000 0n 00 e 0 200 | MRS RI BN RN RN NN | Rt MO IO MR MRS
I I { | I i | I
< 99 | 8 | 6 | 7 1 7 0 7 1 7 | | 6
| ¢(100.0%) : ( 75.0%4) | ¢ 87.5%Z) : ({ 87.57%) : ( 87.57%) = ( 87.5%) : : { 75.07)
0 I
99 - 99.9 I o | 2 | 1 1 1 | 1 1 | | 2
I ¢ 0.0 = ( 25.07) : ( 12.5%) = ( 12.5%) = { 12.57%) : ( 12.5%) :‘ l [ 25.0%)
- p— ] - ————
TEMPERATURE TAKEN 1 8 | 8 | 8 | 8 s | 8 | | 8
1 0 66.72) ) 1 66.77) | ( 66.72) ) € 66.72) | € 66.77) | U 66.72) I : U 66.72)
----- ————— I -—--} L ——-- - -
TEMPERATURE NOT TAKEN | 6 | 4 | 6 | 6 | ¢ | 4 | I 4
¢ 33.32) 1 ¢ 33.32) 1 € 33.32) ) ¢ 33.32) | ¢ 33.32) | ¢ 33.32) | )bt 33,30
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Table 4 (Contd)

PATIENT COUNY MAXIMUM TEMPERATURES
RECOMBINANT HEPATITIS B VACCIME

STUDY t 0861
TREATMENT :

LOT MRBER t CK564
DOSE : 5 MC6

PATIENT CLASS: HEHOPHILIACS

- ——-—-— -

: TOTAL VACCINEES { 12 PATIENTS) - DOSE 2 {
e i S Sl S B e BT e S e e 1
| DAYS POST VACCINATION | NUMBER
MAX TEMPERATURE | mmmmmamcmccecca————— e |  WITH
(DEG F, ORAL) | 0 | 1 | 2 I 3 | o | 5 | | | max TeMP
!Qll!lllllﬁll!‘lil&l!lll|lll‘ﬂ!l'll|lll§iillhl|Ill‘llll!llIIIIII!II'IIllllﬂl'lﬂ|*Iliﬁlﬂl*ll'u*!‘lﬂ!lhlII!I!I‘!II"I!IIII!!I
| | i | | I I
< 99 | & l 6 | 3 | 3 | 4 | & | | 2
| € 80.07%) : 1100.0%) : ( 60.07%) : ( 75.07) } ( 80.07%) : ( 80.0%) : | € 48.02)
| |
99 - 99.9 | 1 | o | 2 | 1 | 1 | 1 1 § 3
| € 20.0%4) | ¢ o.ozl = ( 40.0%) = ( 25.0%4) ; ( 20.07%) = ( 20.0%) : = { 60.07%)
_________ = | ——] e |
TEHPERATURE TAKEN. | 5 | " | 5 | 6 | 5 | 5 | | 5
| € 61,720 § € 33.34) § € 41,720 0 € 33.37) | ( «1.72) | € «1.72) | ! ( 1.7%)
----- I - I ] I--- | -1 ———-- N
TEMPERATURE NOT TAKEN | 7 | s | 7 1 s | 7 | 7 | l 7
} € 58.32) | € 66.72) | € 58.3%) [ € 66.74) | ( 58.3%) | € 58.3%) | | © 58.32)
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Table 4 (Contd)

PATIENT COUNT MAXIMUE TEMPERATURES
RECOMBINANT HEPATITIS B VACCINE

STUDY : 0861
TREATMENT :
LOT NUMBER : CK564
DOSE : 5 NCG
PATIENT CLASS: HEMOPHILIACS
: TOTAL VACCINEES ( 5 PATIENTS) - DOSE 3 i
..................................... R = 1
{ BAYS POST VACCINATION i NABER
WAX TEMPERATURE R ——— —==m===]  HWITH
(DEG F, ORAL) | (] I 1 | 2 | 3 | & | 5 I | | MAX TEHP
500062000 20 3006 20 20 4020 04 26 06 2014 2039 20 9000 0050 | 2530000059 200020 0038 | 480009 3008 3600 0000 e | o se 0005200 200 [ M3t canesereatenseds | orssaeseneiensitiess | i imannesesets [ RunannREn | SnnmanRenn | HnRanneuEn
| )
< 99 | b | 1 | b U | 1 b N | | 1
I €100.02) | (100.0%) | (100.0%) | (100.0%) | (100.0%) | (100.0%) | | (100.02)
——— ] | B | -fem-- i .- i -f-- ——
TEMPERATURE TAKEN i 1 | 1 | U | b S | 1 0 N | I 1
| ¢ 20,04y | ¢ 20.0%) | ¢ 20.0%) | € 20.0%) | ( 20.6%) | ¢ 20.0%) | I ¢ 20.02)
——mememenan -- I §- | l-==- | e RO | e e L T e -~
TEMPERATURE NOT TAKEN | & | 6 | 4 | 4 | ¢ | & | | 4
| €« 80.04) | ( 80.04) | ( 80.0%) | ¢ 80.0Z) | ( 80.0%) | ¢ 80.0%) | | ¢ 80.02)
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STUDY s 0861
TREATHENT :

LOT NUMBER  : CK564
DOSE 10 K6

PATIENT CLASS: HEMOPHILIACS

Table 5

PATIENT COUNT MAXIMUM TEMPERATURES
RECOMBINANT HEPATITIS B VACCINME

TOTAL VACCINEES ( 3 PATIENTS) - DOSE 1

MAX TEMPERATURE

DAYS POST VACCINATION

|
|
:
(DEG F, ORAL) | (] 1 2 I 3 | 6 1 5
U548 U546 5006 1025 2000 003 49 04 16 36 190035 000008 | 0005053000000 0040 | anen o e osuseetens | a0 an e s 26200 unsn [ 2000000600 0000 D200t | 08 00006362606 203020 | 1000000200000 2000 | 264905 45200500 30058 ) 203008006 REIENE
| | | | I
< 99 I 2 | 2 | 2 | 2 | 2 | 1
: 1100.0%) : (100.0% { 1100.02) } 1100.02) | (100.0%) = 1100.0%)
TEMPERATURE TAKEN I 2 | z | 2 | 2 | 2 | 1
: { 66.72) : ( 66.72) | U 66.72) : { 66.720 1 ( 66.72) : ¢ 33.3%)
o s L] e fem————— -
TEMPERATURE NOT TAKEN | 1 | l 1 | 1 1 1 1 2
¢ 33.32) 0 ¢ 33.32) 0 ¢ 33.3%2) | € 33.34) | € 33.3%) | € 66.74)

NUMBER
WI1TH
HAX TEMP
ST 36064034 242808
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Table 5 (Contd)

PATIENT COUNT HAXIMARY TEMPERATURES
RECOMBINANT HEPATIVIS B VACCINE
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SUMMARY -~ NONRESPONDERS, HYPORESPONDERS AND TRANSIENT RESPONDERS

Nonresponders

A tota)l of 81 persons, all of whom failed to develop antibody after receiving
three injections of plasma-derived hepatitis B vaccine, have received one or
more injections of yeast recombinant vaccine in six studies. This population
includes both healthy adults and patients with chronic renal insufficiency who
are receiving dialysis treatment (dialysis patients) . Healthy adults receive
three 10 mcg doses and dialysis patients receive three 20 mcg or 40 mcg doses
of yeast recombinant vaccine at 0, 1, and 6 months.

Fifty-five healthy adults have received one or more 10 mcg doses of yeast
recombinant vaccine. Twenty-four persons have completed the three injection
regimen. At 7-9 months, 79% (11/14) seroconverted (S/N >2.1) and 50% (7/14)
developed protective levels of antibedy (mIU/m) >10). Geometric mean titers
among responders with a titer of S/N >10 or mIU/ml >10 were 39.3 S/N and 245.1
miU/ml in each of the two studies where such data are available.

Twenty-six dialysis patients have received an initial injection of vaccine.
Twenty-one of these received a 40 mcg dose and five received a 20 mcg dose.
Six participants have received three injections of vaccine. At 2-3 months,
25% (1/4) and 35% (6/17) have titers of S/N >2.1 after two 20 or 40 mcg doses
of vaccine, respectively. Protective levels of antibody developed in 25% (20
mcg dose) and 18% (40 mcg dose). Geometric mean titers among responders with
an antibody level of mIU/m]1 >10 were 53.0 mIU/ml1 (20 mcg dose) and 43.2 mIU/m)
(40 mcg dose). At 7-8 months the single individual measured after three 20
mcg doses and one of three persons monitored after three 40 mcg doses have
protective levels of antibody (mIU/ml >10). These two responders had titers
of 136.9 mIU/m) (20 mcg dose) and 49.4 mIU/m1 (40 mcg dose).

Two hemodialysis patients withdrew from a study due to clinical complaints
which were considered possibly related to vaccine. A 32-year old subject
developed a swollen, stiff and sore left arm after administration of vaccine.
The symptoms persisted for one week and then subsided. A 72-year old male
subject developed generalized achiness and a headache three days after
administration of the first injection of vaccine. Forty-eight hours after
onset of these symptoms, he developed a flu-like syndrome with a temperature
of 100°F. He did not receive any further vaccine injections.

Hyporesponders and Transient Responders

Two hyporesponders and three transient responders to plasma-derived hepatitis
B vaccine have received a single 10 mcg dose of yeast recombinant vaccine. No
serious or alarming adverse reactions attributable to vaccine have been

reported.

NNin
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Hyporesponders and Transient Responders (Cont.

At one month post-vaccination, one hyporesponder displayed a marked boost in
HBs antibody. A protective level of antibody has been maintained over 6
months of follow-up in this 1individual. The other individual has not
responded to the vaccine. One month after vaccination, 100% (2/2) of
transient responders have protective levels of antibody with a geometric mean
titer of 67.9 miU/ml.

Anirse
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NONRESPONDERS, HYPORESPONDERS AND TRANSIENT RESPONDERS

Study 794 - Bethesda, MWD - Dr. H. Alter

The study population consists of seronegative nonresponders to plasma-derived
vaccine and health care personnel who have not previously received any
hepatitis B8 vaccine. Health care personnel receive either 5 mcg of 10 mcg
injections of vaccine and nonresponders receive 10 mcg finjections. Al)
participants are administered vaccine lot C-K444 at 0, 1, and 6 manths.

Eleven nonresponders have received two 10 mcg injections of vaccine and eight
of these have received the third dose. At 7/8 months, 88% (7/8) of the
participants seroconverted (S/N 2>2.1) and 63% (5/8) developed protective
levels of anti-HBs (S/N >10). The BMT at that time for all vaccinees was 25.0
S/N and 95.9 for responders (S/N >10).

No serious or alarmming adverse reactions attributable to vaccine have been
reported. The study continues in progress. Refer to the summary on health
care personnel/healthy adults for data regarding other subjects vaccinated in

this study.

Study 816 - Philadelphia, PA - Dr. S. Plotkin and Dr. S. Starr

The study population consists of three groups of adults negative for hepatitis
B serologic markers: hemodialysis patients, health care personnel, and
hemodialysis patients who were nonresponders to plasma-derived vaccine.
Nonresponders receive 20 mcg or 40 mcg injections of vaccine lot C-K444 at 0,
1, and 6 months.

Five nonresponders have received two 20 mcg injections of vaccine and three of
these have received the third injection. Serology data at 7/8 months is
available for one vaccinee only. This subject seroconverted (S/N >2.1) and
developed protective levels of anti-HBs (mIU/m) >10) with a titer of 136.9

miUu/ml.

Four nonresponders have received two 40 mcg injections of vaccine. Three of
these have received the third injection. Seven/eight month serology data are
available for three vaccine recipients. One (33%) of the subjects
seroconverted (S/N >2.1) and developed protective levels of anti-HBs (mIU/ml)
at that time. The GMT for all vaccinees was 2.1 mIU/m) and 49.4 for

responders (mIU/ml >10).

No serious or alarming reactions attributable to vaccine have been reported.
The study continues in progress. Refer to the summaries on health care
personnel/healthy adults and dialysis patients for data regarding other
subjects vaccinated in this study.

Study 817 - MWest Point, PA - Dr. R. Bishop

Preimmune healthy adults and nonresponders to plasma-derived vaccine are
enrolled in Study 817. Preimmune adults receive a single 10 mcg injection of

3160IN
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Study 817 - West Point, PA - Or. R. Bishop (Cont.)

vaccine. Nonresponders receive 10 mcg injections of vaccine lot C-Ké444 at O,
1, and & months.

Four nonresponders have received two 10 mcg injections of vaccine and three of
these have received the third injection. Serology data are available for two
of the vaccinees at 17/8 months. Neither participant seroconverted for
anti-HBs at that time.

No serious or alarming adverse experiences related to vaccine have been

reported. The study continues in progress. Refer to the summary on preimmune
adults for data regarding other subjects vaccinated in this study.

Study 854 - Boston, MA - Dr. J. Dienstag

The population of Study B54 consists of four groups: chronic carriers of
HBsAg, and healthy hyporesponders, nonresponders, and transient responders to
plasma-derived hepatitis B vaccine. Hyporesponders and transient responders
receive a single 10 mcg injection of vaccine lot C-K564. Nonresponders
receive 10 mcg injections of the same vaccine lot at 0, 1, and 6 months.

Two hyporesponders have received a 10 mcg injection of vaccine. One of the
vaccinees displayed a marked boost in anti-HBs titer one month after receiving
vaccine. The other participant has not responded.

Three transient responders have received @ 10 mcg injection of vaccine. At
one month, two out of the three (67%) transient responders who were
seronegative for anti-HBs prior to vaccination, seroconverted for anti-HB8s.
The GMT for the two responders was 67.9 mIU/ml.

Fourteen nonresponders have received one 10 mcg injection of vaccine and
thirteen of these have been administered the second and third injections. At
6 months, 58% (7/12) of the subjects seroconverted for anti-HBs (S/N >2.1) and
25% (37/12) developed protective levels of anti-HBs (mIU/m1 >10). The GMT for
all vaccinees at 6 months was 3.2 mIU/ml and 45.8 for responders (mIU/m1 >10).

No serious or alarming adverse experiences attributable to vaccine have been
reported. The study continues in progress. Refer to the summary on chronic
carriers for data regarding other subjects vaccinated in this study.

Study 874 - Pasadena, CA - Dr. M. Tong

Healthy adults who were nonresponders or hyporesponders to plaﬁma-derived
hepatitis B vaccine are enrolled in the study. A1l participants receive 10
mcg injections of vaccine lot C-K563 at 0, 1, and 6 months.

Twenty-six nonresponders and hyporesponders have received two 10 mcg
injections of vaccine. None have received the third injection. At one month,
36% (9/25) of the vaccinees seroconverted for anti-HBs (S/N >2.1). Further
serologic data are not currently available.
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Study B74 - Pasadena, CA - Or. M. Tong (Cont.)

No serfous or alarming adverse events -attributable to vaccine have been
reported. The study continues in progress.

Study 875 - Duluth, BN - Dr. T. Johnson

The study population consists of adult hemodialysis patients who were
nonresponders to plasma-derived hepatitis B vaccine. Participants received 40
mcg injections of either yeast recombinant vaccine lot C-X937 or
plasma-derived vaccine lot 2277K at 0, 1, and & months.

Seventeen nonresponders have received one 40 mcg injection of yeast
recombinant vaccine and fifteen of these have been administered the second
injection. None have yet received the third injection. Two month serology
data are available for 13 vrecipients of yeast recombinant vaccine.
Thirty-eight percent (5/13) seroconverted for anti-HBs (S/N >2.1) and 15%
(2/13) developed protective levels of anti-HBs (mIU/m1 >10). The GMT for
responders was 70.7 (mIU/m] >10). '

Eighteen nonresponders have received one 40 mcg injection of plasma-derived
vaccine. Seventeen of these have received the second injection and none have
received the third. At 2 months, 40% (7/15) of the plasma-derived vaccine
recipients seroconverted (S/N >2.1) and developed protective levels of
anti-HBs (mIU/ml1 >10). The GMT for responders was 131.6 (mIU/ml .>10).

Two subjects experienced adverse experiences which were considered possibly
related to vaccine. A 32-year old male hemodialysis patient received a 20 mcg
intramuscular injection of vaccine into each deltoid (total dose 40 mcg). The
patient's 1left arm subsequently became swollen, stiff and sore. These
symptoms persisted for one week and then subsided. The patient did not
receive any further vaccine injections. A 72-year old male hemodialysis
patient developed generalized achiness and a headache three days after
administration of the first injection of vaccine. Forty-eight hours after
onset of these symptoms, he developed a flu-like syndrome with a temperature
of 100°F. The patient did not receive any further vaccine injections.

31601/3
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PROGRAM:

PURPOSE:

VACCINE:

PRIMARY
INVESTIGATOR:

SECONDARY
INVESTIGATORS:

STUDY LOCATION:

DATE INITIATED:
DATE COMPLETED:

STUDY POPULATION:

32251/1
1/20/86

Yeast Recombinant Hepatitis B Vaccine, Study 794

To evaluate antibody and clinical responses to the
vaccine among:

1. Health care personnel immunized with plasma
derived vaccine who were nonresponders (anti-HBs
negative).

2. Health care personnel who are negative for
hepatitis B virus serologic markers.

Yeast Recombinant Hepatitis 8 Vaccine:
Lot #972/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, M.D.
Ms. Deloris Koziol
Ms. Beverly Elder

Clinical Center Blood Bank
National Institute of Health
Bethesda, Haryland 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 anti-HBs, have a
normal ALT level and have not previously received any
hepatitis B vaccine. It also includes n
nonresponders to plasma-derived vaccine.
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PROCEDURE :

RESULTS:

3225172
1/17/86

Study 794

Health care workers receive either 5 mcg or 10 mecg
doses of vaccine at 0, 1 and 6 months. Nonresponders
receive 10 mcg doses at O, 1 and 6 months. Al
injections are intramuscular. Participants are asked
to record their 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 months post
initial injection. A1l samples are assayed for
anti-HBs, anti-HBc, and HBsAg and ALT by Or. Alter.
Samples with anti-HBs titers >25 mIU/m)} may be tested
for anti-a and anti-d activity at MSORL.

NONRESPONDERS TO PLASMA VACCINE

10 mcg Lot 972/C-K444 at 0, 1 and 6 months

1. Number Vaccinated:

Injection No.

Dose Level _1 2  _3
10 mcg n 11 8

2. Serologic Results:

Serologic data are available for 8 study
participants at 7/8 months. Seroconversion was
88% (7/8) when the cutoff was S/N >2.1. When the
cutoff was S/N >10, seroconversion was 63% (5/8).
The GMT for all vaccinees was 25.0. Table 1 shows
anti-HBs responses through 12 months of follow-up.
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Study 794

RESULTS: (Contd) 3. Clinical Complaints:

Clinical follow-up data are available for 11, 10,
and 8 vaccinees following injections one, two and
three, respectively. Listings of specific
complaints and maximum temperatures reported
during the five days of follow-up after each
injection are provided in Tables 2 and 3.

Dose F in % by Injection Mo.
Type of Complaint _Level 1 2 3

Injection Site 10 mecg 9(1/11)  0(0/10) 25(2/8)

Systemic 10 mcg 18(2/11) 10(1710) 0(0/8)

There were no serious or alarming adverse
reactions attributable to vaccination.

32251/3
1/20/86



Table 1 )
ANTIBODY RESPONSES FOLLOWING VACCINATION WITH RECOMBINAMT HEPATITIS B VACCINE
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Table 2
PATIENT COUNT CLINICAL COMPLAINTS

RECOMBINANT HEPATITIS B VACCINE
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STUDY : 0799
TREATHENT 2

LOT MUMBER ¢ CKa9s
DOSE : 10 MCG

PATIENY CLASS: NOMRESPONDERS (W)

Table 2 (cont.)
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RECOMBINANT HEPATITIS B VACCINE
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Table 2 (cont.) i

PATIENT COUNT CLINICAL COMPLAINTS
RECOMBINANT HEPATITIS B VACCINE

STUoY ¢ 079
TREATHENT :

LOT NUMBER @ CKaG44
DOSE ¢ 10 HCG

PATIENT CLASS: NOMRESPONDERS (H)

TOTAL VACCINEES (¢ & PATIENTS) - DOSE 3 }
|

DAYS POST VACCINATION NUMBER
CLINICAL - - | WITH
COMPLAINTS 0 | 1 | 2 I 3 | Y ] 5 ] [COMPLAINTS

39509502436 2435 234 2034 00 3 103550 23904 24 SO SEUH 00 SEOHPE S DIV IR 400000000 D3G9 3030 | 300000000 200038 3008 | SHRLTOEINA0I0 20 S0 | S00N3HA0 3000000008 | 100000000000 2000 0008 | 0500052000 0008 20090 | OB IR WO MUNBHBY
| I 0 ]
REACTION, LOCAL (INJECT. SIVE) | 2 | b | b U | o | o | o | 2
= { 25.04) : t 12.52) l ( 12.5%) : { 0.02) : t 0.02) | Ut 0.0%) : 1 ¢ 25.0%4)
SORENESS I 2 | 1 | 1 | o | o | o | 2
} ( 25.02) : (12.52) |  12.52) | ¢ @.04) : t 0.02) | ¢ ©.9%) : | ¢ 25.07)
-—— - ——— | I I .- -1--
PERSONS MITH COMPLAINTS I 2 1 1 | 1 | o | o | o | | 2
: ( 25.0%) : t 12.5%) : ¢ 12.52) 1 ¢ 0.00) : t 0.0%) { t 9.02) : : { 25.0%)
- | pp— - e
PERSONS MITH NO COMPLAINTS [} | | 7 1 s | 8 | 8 | | 6
I ¢ 73.6%) | ¢ 87.8%) | ¢ 87.5%) | (100.0%) : (100.0%) | (100.0%) : : { 75.0%)
—-— I | | I I — - —
PERSONS MITH NO DATA I o | o | o | o | o I o | 0
l¢ 0022 0 ¢ 0.0 [ U 0.0%2) [ ¢ 0,040 | ¢ 0,040 [ ¢ o0.04) | I ¢ 0.0%)

06800



Table 3

PATTENT COUNT MAXIHNUM TEMPERATURES
RECOMBINANTY HEPATITVIS B VACCINE
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STUDY
TREATHENT

LOT NURBER
DOSE

PATIENT CLASS

0794

CKa4s
10 MC6

NONRESPONDERS (H)

Table 3 (cont.)

PATIENT COUNT MAXIMUM TEMPERATURES
RECOMBINANT HEPATITIS B VACCIME

TOTAL VACCINEES (

11 PATIENTS) - DOSE 2

l
DAYS POST VACCINATION | ruMBER
HMAX TEMPERATURE | I  wI™W
(DES F, ORAL) | [} ] 1 | 2 1 3 i Y | 5 | | MAX TEHP
ST 5009.560 38 30 04 20 34 06 01 DF 24 09 34 00 90 35 23 20 59 9908 I.ﬂllll“l‘ l W00 200599509002 |‘I!!Ill' llﬂ!iﬁll'll l f=3-1.1-1-2-1-1-2-1-} ' R-1-R-1-%-1-3-3-3-1.] llllﬂllllll l R=2-0-2-2-1:1-1-1-1-] ' [oR=1-2-2-2- 32313
i | I I | i |
NORMAL I b | A | 1 l 1 0 1 0 x i 1
| ¢ 33,122 § ¢ 30,040 f € 10.0%4) | € 11.3%4) | € 14.32) | ¢ 14.32) | | ¢ 10.02)
| A | I . | i | i
< 99 { 7 |0 7 | s | 7 | 5 | 5 | ] 7
| ¢ 77.82) : { 70.0%) | ¢ 80.0%) |} ( 77.8%) : € 71.6%) [ ¢ 71.62%) | : { 70.02)
| | | | |
99 - 99.9 ) e | e | 1 | | b | b B | I 1
I ¢ 8.0y § ¢ 20.0%2 § ¢ 10.0Z) ¢ 31.1%2) | ¢ 36.32) | ( 16.3%) | : { 10.02)
I I | i i I I
100 - 100.9 i PO | o | o | o | o | o | | 1
{ t 11.1%) { ( 0.0xp = { 0.0%: : ( 0.0%) : { 6.0%) : { 90.0%4) = I ( 10.02)
TEMPERATURE TAREN I 2 | 1 | 18 9 | 7 0 7 1 I 10
: { 8r.8%) = { 90.9%) : t 90.92) ! ( 81.87%) : ( 63.6%) : t 63.6%) : I { 90.97)
TEMPERATURE NOT TAKEN | 2 | 1 | i |0 2 | 4 | & | | 1
lr1s.22) 1 ¢ 9120 1 € 9.1Z) [ € 18.220 | € 36.6%) ) € 36.67%) | I © 912

26800



Table 3 (cont.)

PATIENT COUNT MAXIMUY TEMPERATURES
RECOMBINANT HEPATITIS B VACCINE

STUDY t 079%
TREATHENT 1
LOT NUMBER ! CK44&
DOSE : 10 MCE
PATIENT CLASS: NONRESPOMDERS (M)

: TOTAL VACCINEES ( 8 PATIENTS) - DOSE 3 0

|
I DAYS POST VACCIMATION | raRBER
MAX TEMPERATURE ] |  WITH
{DEG F, ORAL) ] 0 ] 1 | 2 ] 3 | & | ] I | | MAX TEWP

CEEEEEEEEEREREEEELAESEA PEEPESLSER EEREEPEELS EUEEE SRR EELEEEESER PERREDEE S EERELEERE I EELTERDD PR PEEEEEEE R EEEPEEEC

| { | | | ) 1 )
NORHAL 1 3 | 6 | & | 5 | 5 | 5 | i 3
I ¢ 37.820 | € 50.02) | (¢ 50.02) : { 62.57) = ( 62.57) : t 62.57) : : t 37.5%)
] ] ]
< 99 I B 1 q | 8 | 3 | 3 | 3 | I 5
I ¢ 82.82y | ¢ 50.0%) : t $6.62) : t 37.52) : t 37.52) ; ¢ 37.52) : : 1 62.572)
{ oty R a
TEMPERATURE TAKEN | 8 | 8 | 8 1 s | 8 | 8 | | 8
1 ¢100.0%7 : (100.0%) | (100.0%) = 1100.0%) : 1100.062) = (100.0%) : : £100.02)
l-=-- |
TEMPERATURE NOT TAKEN | o | e | 8 0 [ | 6 | [ ) (]
lece 8.0z [ ¢ ©6.04) | ¢ 0.02) | ¢ ©.02) | ¢ ©.8%) 1 ¢ o0.0%) | It 0.8%)

£6800



Study 816



PROGRAM:

PURPOSE :

VACCINE:

PRIMARY
INVESTIGATOR:

STUDY LOCATION:

25391/1
1/21/86

00894

Alum-Adsorbed Yeast Recombinant Hepatitis B Vaccine,
Study 816

To evaluate antibody and clinical responses to yeast
recombinant hepatitis B vaccine among:

1. adult dialysis patients negative for hepatitis B
serologic markers.

2. health care personnel negative for hepatitis B
serologic markers.

3. adult dialysis patients negative for hepatitis B
serologic markers, who previously received plasma-
derived hepatitis B vaccine and were nonresponders
(anti-HBs negative).

Yeast Recombinant Hepatitis B Vaccine
Lot 974/C-K446 (20 mcg HBsAg/ml)
Lot 986/C-K733 (20 mcg HBsAg/m1)

Stanley Plotkin, M.D./Stuart Starr, M.D.
Division of Preventive Medicine

Joseph Stokes, Jr. Research Institute
Children's Hospital of Philadelphia

34 Street and Civic Center Boulevard
Philadelphia, Pennsylvania 19104

Biomedical Applications of Lehigh Valley
2015 Hamilton Avenue
Allentown, Pennsylvania 18104

Dialysis, Inc.
1230 Burmont Road
Drexel Hill, Pennsylvania

The Kidney Center of Delaware Count
15th Street and Upland Avenue
Chester, Pennsylvania 19013

The Kidney Center of Chester County
960 East Lincoln Highway
Downingtown, Pennsylvania 19335



DATE STUDY INITIATED:

DATE STUDY COMPLETED:

STUDY POPULATION:

STUDY PROCEDURE:

2539172
1/21/86

Study 816

May 14, 1984

In progress

The study population consists of 40-50 adult
dialysis patients (including previous nonresponders
to plasma-derived vaccine), and 20-25 health care
personnel, of either sex (excluding pregnant women),
who are negative for HBsAg, anti-HBc amd anti-HBs,
and have a normal ALT level. Dialysis patients
(excluding nonresponders to plasma-derived vaccine)
and health care personnel have not previously
received any hepatitis B vaccine.

Dialysis patients are assigned to one of two groups,
stratified by sex and age, to assure that patients
in the two groups are similar. Health care
personnel constitute a third group.

Dialysis patients receive 1.0 m1 (20 mcg HBsSAg) or 2

“x 1.0 m1 (40 mcg HBsAg) intramuscular injections of

vaccine at O, 1, and 6 months. Health care
personnel receive 0.5 ml (10 mcg  HBsAg)
intramuscular injections of vaccine according to the
same regimen. Vaccine recipients record their
temperature and any local or systemic complaints for
five days after each injection of vaccine.

A blood sample is obtained from each study
participant approximately two weeks before the
first injection of vaccine. Post-vaccination blood
samples are obtained at 1, 3, 6, 8, 12 and 24
months.

A1l serum samples are assayed for HBsAg, anti-HBs,

anti-HBc, and ALT. Samples may be tested for yeast.

antibody. In addition, samples with an anti-HBs
titer > 25 mIU/m] may be tested to determine anti-a
and anti-d subtype specificity.

00895



RESULTS:

253%1/3
1/21/8%6

Study B16

NONRESPONDERS (DIALYSIS PATIENTS)

20 mcg Lot 974/C-K446 at 0, 1, and 6 months
40 mcg Lot 974/C-K446 at 0, 1, and 6 months

1.

2.

Number Vaccinated:

Dose

{mcg)

20
40

Injection Number

1 2 3
5 5 3
4 4 3

Serologic Results:

Serologic data at 7/8 months are available for
four dialysis patients who were nonresponders to

the plasma-derived vaccine.

At 7/8 and 12 months, anti-HBs responses are as

00896

follows:
GHAT_(mIU/m]

Time  Dose _Positive antid@s Al rs
(Ronths)  (mcg) S/N 2.1 miU/ml >10 Vaccinees S/N >2.1 mIWml >10
178 20 100Q1/1)  100(W/1) 136.9 136.9 136.9

40 3O/ 3/ 2.1 49.4 49.4
12 20 S0(172)  so(Ww2) 3.4 38.5 8.5
40  67(2/3)  33(1/3) 3.0 9.3 2.3

Anti-HBs responses
included in Table 1.

Clinical Results:

1 through 12 months are

Clinical follow-up data are available for 3 (20
mcg dose) and 4 (40 mcg dose) dialysis patients who



RESULTS (CONT.):

25391/4
1/21/86

Study 816

were nonresponders to the plasma-derived vaccine
following the first injection of vaccine; for 4
dialysis patients following the second 20 or 40
mcg dose and for 3 dialysis patients following the
third 20 or 40 mcg dose of vaccine.

Clinical complaints and maximum temperatures
reported following each injection are provided in
Tables 2-5. In summary:

00897

Clinical Dose % Frequency by Injection Number
Complaint (mcq) 1 2 3

Injection 20 0 (0/3) O (Os/4) 0 (0/3)
Site 40 0 (0/4) 0 (0/4) 0 (0/3)
Systemic 20 0 (0/3) 0 (0s4) 0 (0/3)
40 0 (0s/4) O (O/4) 0 (0/3)

No serious or alarming adverse reactions
attributable to vaccination have been reported.

Events Reported to OoBRR

T

(b) (6

A 53-year old female subject, case no.()( ) had a
history of hypertension, diabetes mellitus,
cirrhosis, severe renal osteodystrophy and
end-stage renal disease (3x/week hemodialysis).
Approximately five months after receiving a second
20 mcg dose of recombinant hepatitis B vaccine lot
974/C-K446, she died due to congestive heart
failure, renal failure, and severe
arteriosclerosis. The investigator does not
consider the death to be related to vaccination.

A 63-year old male dialysis patient, case no.
with ESRD and severe peripheral vascular diseasc,
was hospitalized for a left femoral-popliteal
bypass and lumbar sympathectomy approximately 2
months after administration of a third injection
of recombinant hepatitis B vaccine Tot
974/C-K446. His hospital course was complicated
by postoperative blood 1loss, hypotension and
hyperkalemia. He subsequently experienced a
respiratory arrest requiring resuscitative
measures. Post resuscitation, the patient was
comatose and decerebrate. His condition further
deteriorated and he died (b) (6) days after admission
to the hospital.

(b) (6)



Table 1

Antibody Responses Among Initially Seronegative Monresponders to Plasma-Derived Hepatitis B Vaccine
(Dialysis Patients) Following Vaccination with 20 or 40 mcg Doses of Yeast Recambinant
Hepatitis B8 vaccine Lot 974/C-K446 at O, 1, and 6 Months in Study 816

20 mc 40 mc:
GHT_(mIU/m1) GHT_(mIl/ml)
Time % with Anti-HBs All rs % with Anti-HBs Al __ Responders
(Months) |S/N > 2.1] mIu/m) > 10 |Vaccinees | S/N > 2.1 [mIU/m) > 10 |S/N > 2.1 |mIW/ml > 10 | Vaccinees |S/N > 2.1 [mIWml > 10
1 0(074) 0(0/4) 0.3 -— --- 0(0/3) 0(0/3) 0.3 —— -
3 25(174) | 25(1/4) 11 53.0 53.0 25(1/74) | 25(1/4) 0.8 16.1 16.0
6 0(0/2) 0(0/2) 0.3 -— --- 33(1/3) 0(0/3) 0.9 9.5 -——
1/8 100(171) | 100(1/1) 136.9 136.9 136.9 33(1/3) | 33(1/3) 2.1 49.4 49.4
12 50(1/2) | 50Q1/2) 3.4 8.5 8.5 67(2/3) | 33(1/3) 3.0 9.3 22.3
25391-5/cfs
12/16/85
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STuDY : 0816
TREATHENT H

LOT MATBER ¢ CKe%%
DOSE : 20 HCE

PATIENT CLASS: NONRESPONDERS (D)

Table 2 '

PATIENT COUNT CLINICAL COMPLAINTS
RECOMBINANT HEPATITIS B VACCINE

= TOTAL VACCINEES ( 5 PATIENTS) - DDSE 1 ]
______ S |
| DAYS POST VACCINATION | rUMBER
CLINICAL B - - - I uIwW
COMPLAINTS | (] | 1 | 2 ] 3 | 4 I 5 ) |COMPLAINTS
000000700 03 200 % 36 6 2002 00 01390004 05 8 03 19 00 160908 0420 0406 (020300815 | 2630703009 005 193800 | 634263426 1020 003000 | 03920 3006 293000 0000 | 00200200 1000300008 | 30 aw a0 et sn et anatanas 26 0n0s 1900 002000 2000 [ D0 0eor 200 veaan 2t | R tee MR OO O UERY
-—- | | 1 |- | [} | l-mmmmmmmem
PERSONS HITH COMPLAINTS | o | o | LI | o | o | o ] [}
¢ 0.02zb 1 ¢ 0.02) )l t @.02) | ¢ @.02) | ¢ ©0.02) [ ¢ ©.0%) | I ¢ o0.02)
-— | | ==~ ef-e- focenmamame --{ |
PERSONS WITH ND COMPLAINTS | 3 | 3 | 3 | 3 | 3 0 3 | 0 3
: 1100.02) : 1100.902) = 1100.04) : (100.0%) : (160.0%) : 1100.0%) : : (100.0%)
PERSONS MITH NO DATA i 2 | 2 | 2 | 2 | 2 | 2 | | 2
| ¢ 40.02) | € @0.0%) | ¢ 40.02) | ( 69.0%) { ( 40.0%) | € &0.02) | I ¢ 40.02)

66800



Table 2 (cont.) ’

PATIENT COUNT CLINICAL COMPLAINTS
RECOMBINANT HEPATITIS B8 VACCINE

STUoY : 0816
TREATMENT :

LOT MUBER t CKaa6
DOSE : 20 MCG

PATIENT CLASS: NOHRESPONDERS (D)

TOTAL VACCINEES ( S PATIENTS) - DOSE 2

DAYS POST VACCINATION MABER
CLINICAL -- - m——————————————— I WITH
COMPLAINTS 0 I 1 I 2 l 3 | 4 I 5 | |COMPLAINTS

OO0 0051 5438 20 38 1071 T390 4 030 5090 3440 393039 30.0% 1900 3050 10302030 | 00081000 4040 3009 0048 | S00n 050000t a0t an | srvenesneseansscnan | avsensannasanssasoss | ssotesvennsecssasese [ serenteanaentaonne | sontostornenaesene | seveseseremoneestat

]
PERSONS MITH COMPLAINTS e | o | e | o | o | e | I (]
t 8.02) | ¢ ©.07) | ¢ o©.07) : ¢ 0.0y J t 0.0y §t 0.0 | Pt o0.o%)
———- - | |-m=- o b I | et
PERSONS HITH NO COMPLAINTS 4 | 4 | & | 4 | 4 | 6 | | 4
: 1100.02) | €100.0%) | (100.02) | (100.02) | t100.0%) | (1@6.0%) | | t100.0%)
-- --- et R |---- | === | e B B e T -
PERSONS MITH NO DATA T | 1 | 1 | 1 | 1 | 1| | 1
t 20.0%) | ¢ 20.0%) | ¢ 20.0%2) | t 20.0%) | ¢ 20.0%) | ( 20.0%) | | © 20.02)

00600



Table 2 (cont.)

PATIENT COUNT CLINICAL COMPLAINTS
RECOMBINANT HEPATITIS B VACCINE

STUDY ¢ 0816
TREATMENT '

LOT MRBER ¢ CKG4d
DOSE 1 20 MC6

PATLENT CLASS: NONRESPUNDERS (D1

: TOTAL VACCINEES ( 3 PATIENTS) - DOSE 3 :
| ODAYS POST VACCINATION | MUMBER
CLINICAL J--=- e ee e e e me e e ———— -~  WITH
COMPLAINTS | 0 i 1 | 2 - | 3 1 ) ! 5 | | COMPLAINTS
§H5952 5308 55 0 94 3% 55 38 01 50 01 339598 0% 0433 0492 04 0508 3050 R IR 01 00 D4 IS 938 l f-3-2-1-2-3-2-1-3-3-3 | Ih'lllll"‘ L-2-1-1-3-3-1-1-3-%.] l Ill'!ﬂlﬂlil f-3-3 22134224 ' NVVNNWNNBN | WIF NIV NI VMT | L3 2-1-3 2:3-3-3-3-3
| el | | -1 ] | |-
PERSONS MITH COMPLAINTS | g6 | e | a | e | [ e | | 0
It 0.64) 1 ¢ @.0%) = { 0.02) : t 0.02) 1 ¢ 0.9%) : t 0.074) | : ( 0.02)
—————- | | -—- | |-
PERSONS MITH NO COMPLAINTS | 3 | 3 | 3 | 3 | 3 3 | |l - 3
| (100.0%) | (100.0%) | €100.0%) : (100.02) | (100.02) | t160.02%) | ; €100.02%)
- | |===- | | | | - 1
PERSONS HITH NO DATA | o 1 e | o | o | o | o | | 0
I« 8.02) | ¢ ©.02) 1 ¢ 0.0y | t 0.0 1 ¢ ©.02) | t @©.0%) | I ¢ 8.0

10600



Table 3

PATIENT COUNT WAXIMUM TEMPERATURES
RECOMBINANT HEPATITIS B VACCINE

STUBY ¢ 0816
TREATHMENT :

LOT NUMBER : CKaa6
DOSE ¢ 20 iCE

PATIENY CLASS: NONRESPONDERS (D)

} TOTAL VACCIMEES { 5 PATIENTS) - DOSE 1 |
I
i DAYS POST VACCINATION | MUMBER
MAX TEMPERATURE i - - MrITM
(0EG F, ORAL) ) (] | 1 ) 2 | 3 | [ I 5 ] I | MAX TEMP

EREEEEP L PERPEPEERTT P PEPTPEET T PEEPEPTEL R PEEEEEEE R PERERREPEE PESEPPREER PERPTPERT TR FEPEEEPELEY PEEEEER PR PEREEETETT]

| | I
NORMAL | 1 | 1 1 | 1 ) 1 | 1 | I 1
i ¢ 33. 3/1 | ¢ 50.62) [ ¢ 33.32) | ¢ 33.3%) : ( 50.02) | ( 50.02) : 1 ¢ 33.32)
| I I I | |
< 99 ] I | b N | 2 | 2 | T | U | | 2
| ¢ 66.72) : 1 50.02) | € 66.72) : { 66.72) | ¢ 50.02) : { 50.0%) : | ¢ 66.72)
| I - -—- -~ -1 -
TEHPERATURE TAKEN ] 3 | 2 1 3 | s | e | g | | 3
1 ¢ 60.02) | ¢ 60.02) | ¢ 60.0%) | ¢ 60.0%) |  40,0%) : { 46.02) : : { 60.0%)
: I S | et | | | - -
TEMPERATURE NOT TAKEN | | 3 | e | 2 | 3 | 3 | | 2
| ¢ 48.02) | € 60.02) | ¢ 40.0%) | I € 60.6%) | € 60.0%) | | ¢ 40.0%)

( 40.0%)

20600



Table 3 (cont.) '

PATIENT COUNT HAXIMUM TEMPERATURES
RECOBINANT HEPATIVIS B VACCINE

STuoY ' 0816
TREATHENT 1

LOT MUMBER  : CKe46
DOSE : 20 MCG

PATIENT CLASS: NONRESPOMNDERS (D?

: TOTAL VACCINEES ( 5 PATIENTS) - DOSE 2 I
|
| DAYS POST VACCINATION | PRUMBER
MAX VEMPERATURE | | WITH
(DEG F, ORAL) | 0 | 1 | 2 | 3 | 'y | 5 | | | HAX TEMP

043 05 000505030936 00092058 30 00 0 000509490040 | 4050 0930 200639502040 | S005 0000 2T SO 2048 | S00600 49000009 200009 | 3090 1099 00000039 2048 | B0THUH AR OHENS | 0TI IERNI NN | S IPRIROLIIOL 00008 | 3900000 pe0e g 003 | 0t deseatredesene s

| | |
NORMAL | e | 2 | z | 2 | 2 | 2 | { 2
| € 58.0%2) | € 66.72) | € 66.72) | ¢ 66.72) | 1 66.72) | ¢ 66.72) | I ¢ se.02)
| | | | | | | )
< 99 | e | 1 | b S | b | 1| b N | 2
| ¢ 50.02) ( t 33.3%) | ( 33.3%) : { 33.32) = ( 33.32) } { 33.32) : : { 50.0%)
| { e B B el e L
TEMPERATURE TAKEN | 4 | 3 | 3 | 3 | 3 | 3 | | 4
| ¢ 80.02) | ¢ 60.0%) | € 60.0%) | ( 60.0%Z) : ( 60.02) | ( 60.0%) : = ( 80.02)
- -1 | | f=- |
TEMPERATURE NOT TAKEN | 1 | 2 | g | 2 | z | 2 | | 1
| € 20.02) | ( 40.02) | ¢ 40.0%) | ( 40.06%) | ( 40.0%) | { 40.0%) | | ¢ 20.02)

£0600



Table 3 (cont.)

PATIENT COUNT MAXIMUM TEMPERATURES
RECOMBINANT HEPATITIS B VACCINE

STuoY : 0816
TREATHMENT :

LOT NWRTBER t CKa4d
DOSE : 20 MCG

PATIENT CLASS: NONRESPONDERS (D)

TOTAL VACCINEES ( 3 PATIENTS) - DOSE 3

DAYS POST VACCINATION

HAX TEMPERATURE
(DEG F, ORAL)

I I
| ]
| |
| |
| 0 I 1 | 2 | 3 | 4 | 5 | MAX TEMP
‘!I!II!lll!lﬂ‘ll!lllllll' lm!ﬂll‘ll lm‘m‘l!!‘ llll!“l"‘ I“Il!‘!lll Ii“l‘i!!!l fadsiesaed ga1-1-1-1 | PHITNIT NN | -3:2-2-2-1-1-2-3-3-3 | E-d-2-2-3-0-% 3-1.1.3
| ). | | 1 I
NORMAL | 2 | 2 I 2 | 2 | 2 | 2 | ] 2
: 1100.0%) : 1100.0%) = 1100.0%) : (100.04) : 1100.0%) : (100.07) = = (100.02)
TEHPERATURE TAKEN I 2 | 2 | 2 | 2 | t 2| 2 | | 2
It 66.72) | t 66:72) | t 66.72) | U 66.72) | 1 66.722) | € 66.72) | I ¢ 66.72)
I | | I [~- | | I
TEMPERATURE MNOT TAKEN | 1 ) 1 ) 1 ) 1 ) s | b | | 1
¢ 33.32) | € 33.32) | € 33.320 ) € 33.32) | ( 33.3%2) | € 33.32) | It 33.32)

70600



Table 4

PATIENT COUNT CLINICAL COMPLAINTS
RECOMBINANT HEPATITIS B VACCINE

STUoY : 0816
TREATMENT :

LOT NURBER  © CK4Gé
DOSE : 40 MCE

PATIENT CLASS: NOHRESPONDERS (D?

i TOTAL VACCINEES { & PATIENTS) -~ DOSE 1 |
B ——— -— -1
1 DAYS POST VACCINATION | MRBER
CLINICAL I T S SR I ur
COHPLAINTS ) 0 I b3 0 2 I 3 | LY I 5 ] |COMPLAINTS

00250800 990505 10 2070 930 SIS WIS AT OIS N N T s 0s | o senesenss | amnumarn e | unmemnnns | annnanames |unannnnien | snnnmnnn | 2ownmnanes | o0

PERSONS MITH COMPLAINTS ] [ |

|

e | o e | o | e |

l¢ .02y 1 ¢ 0.02) | ¢ 0.0 { t 0.02) : t 6.02) { t 0.0%» |

——— | [} == -- |
PERSONS KITH NO COMPLAINTS § s | ¢ | % | 6 | o | 4 |
| (180.0%) [ (100.0%) | €100.0%) | (100.0%) | (100.0%) | (100.0%) |

: I 0 | == | B I e R

PERSONS WITH NO DATA I o | [ I | o | o | o | o |
It o.022 0 ¢ ©.02) ) ¢ 0.02) 1 ¢ o0.,02) [ ¢ o©.02) | ¢ ©.0%) |

0600



Table 4 (cont.)

PATIENT COUNT CLINICAL COMPLAINTS
RECOMBINANT HEPATITIS B VACCINE

STUOY t 0816
TREATHENT :

LOT NURTBER ¢ CK46o
DOSE ¢ 40 MCG

PATIENT CLASS: NONRESPONDERS (D)

1 TOTAL VACCINEES ( & PATIENTS) - DOSE 2 |
| EEEEER i
| DAYS POST VACCINATION | NUMBER
CLINICAL | - - -] wmITH
COMPLAINTS I [} I 1 ) 2 I 3 I 4 I 5 | |COMPLAINTS
920703030 15343030 33 3 300096 1002 20 30 10 2S00 09 08 080900 7 0900 13000337 | 43030 30000030 0908 | S48 ntis tmesan e 2t es | eentproncasearanaris | ncevestsenentinvnes | anetieaenttetsaeinds | evesenteenae e | sransncesesntereinee | MMM MM N UNY
-~ - i -1 | |- -1 | I I-- ———
PERSONS WITH COMPLAINTS | o | o | o | o | o | o | | 0
I ¢ .02y 0 ¢ @.0%2) | ¢ ©.0%) ] ¢ ©0.0%) | ¢ 0.02) : € 0.0%) | | ¢ 0.00)
S | | --=1 -1 | | {
PERSONS WITH NO COMPLAINTS | s | & | & | 6 | 4 | & | | 4
| (100.0%) | t100.0%) | (200.0%) | (100.0%) | (1006.0%) | (106.0%) | | (106.0%)
Jommmmmeaee| | -l I | | | -
PERSONS HITH NO DATA i o6 | o | o | o | e | o | | (]
f¢ o6.623 1 ¢ 8.0 bt 9.04) 1 ¢ o0.02) | € ©.02) | © ©.04) | it o.0)

90600



Table 4 (cont.)

PATIENT COUNT CLINICAL COMPLAINTS
RECOMBINANT HEPATITIS B VACCINE

STuoY T 0816

TREATHENT :

LOT MRBER  : CKa44o

DOSE ¢ 60 MHCG

PATIENT CLASS: NOHNRESPONDERS (D)

TOTAL VACCINEES ( 3 PATIENTS) - DOSE 3

DAYS POST VACCINATION MURBER
CLINICAL | B —————————————————————— —==| MITH
COMPLAINTS | [} | 1 I 2 [} 3 ] LY | [ | |COMPLAINTS

2508335145 35 2039 250 0028 1 00 01 30 08 20 7008 10 03050000 04 06 00 00 09 00 cran 0008 | Se s anamasescaanate [ areavenesaneasnens | sessararresesaiensss | covtornisesarnsesent | semerenststarance s [ seotormmoapesrenens | oesrsent s mensant | motstserertrayeree
- l | | ] -1 f--- -
PERSONS WITH COMPLAINTS | e | [ | [ | o | o | o | I 0

Il ¢ o.0%) : { 0.04) : { 0.04) : ( 0.0%4) : t 0.0%2) : « o0.020 | : t 0.0%)

- —— ——— c—e- | --
PERSONS MITH NO COMPLAINTS | 3 | 3 | 3 | 3 | 3 | 3 | | 3

| t100.02) | (100.0%) : (100.0%) : (100.07%) | (100.0%) | (100.0%) | | (100.0%)

- - I -- i == | | -

PERSONS NITH NO DATA ] s | o | o6 | o | [ e | ) 0

l¢ 90.02) 8 ¢ o0.04) 0 ¢ 6.0%2) § ¢ o0.02) 1 ¢ o.02) | ¢ @.0%) | It 9.04)
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StTunY + 0816
TREATHENT :

LOT NUMBER  : CK4&é
DOSE : 40 MCG

PATIENT CLASS: NONRESPONDERS (D)

Table 5

PATIENT COUNT NAXIMUR TEMPERATURES
RECOMBINANT HEPATITIS B VACCINE

HAX TEMPERATURE
(DEG F, ORAL}

TOTAL VACCINEES ( 4 PATIENTS) - DOSE 1

DAYS POST VACCINATION

1

I 2 I 3 ! 4 i 3

i
|
| ARMBER
: HITH

MAX TEMP

EEPEEPT TP ETEPEFECECY PPPTRETEERY PESSPEEPEEY PERPEPEFECY ETREFTEEE T PPETEPEEETY PEETEETT PRSP PR PP PPEPTE PSP EPT PRI

i
i-
)
I
) I I i
NORHAL | b S | 1 |0 1 | 1 1 b U | | 1
| ¢ 25,020 : t 25.02) : 1 25.0%) | ¢ 25.0%) | ¢ 25.04) :  25.0%) | : { 25.0%)
| [} | i
< 99 I 3 | 2 | b | 3 | g | 3 | | 1
| ¢ 73.020 | € 50.02) ) € 25.0%) § ¢ 75.0%) : t 50.07%) : t 75.04) | : { 25.072)
| | { ! |
9% - 99.9 I o | 1 0 2 | 8 | 1 0 o | | 2
I ¢ o.02) | ¢ 25.02) : ( 30.0%) : t 0.02) | ¢ 25.0%0 0 ¢ ©.02) | = { 50.0%)
-- |[EEEEE i- - - el e | | ——
TEMPERATURE TAKEN 1 s | s | 4 | e | & | q | | Y
| t100.02) | €100.0%) | (100.0%) : (100.0%) | (200.0%) : (100.0%) | = (100.0%)
- I I i I |
TEMPERATURE NOT TAKEN | o | o | o | 8 | e | o | | e
It .02y ¢ 0.02) F ¢ 90.042) 0 ¢ ©0.02) | ¢ ©.04) | ¢ ©.0%Z) | I ¢ 0.02)
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Table 5 (cont.) ’

PATIENT COUNT HAXIMRY TEMPERATURES
RECOMNBINANT HEPATITIS 8 VACCINE

STUDY : 0816
TREATHMENT H

LOT NUMBER  ® CKe4é
DOSE i 40 HCE

PATIENT CLASS: NONRESPONDERS (D)

TOTAL VACCIMEES ( & PATIENTS) - DOSE 2

DAYS POST VACCINATION NUMBER
HAX TEMPERATURE WITH
({DEG F, ORAL) [} [ 1 ] 2 | 3 | 4 | 5 | | - | MAX TEMP

BRBERIRRRNRER IR ARNRAR nnun&nuuunlnun-ualnuvlulnﬁnluul!lnunlnun---|u;-uu-nu-ul-nl--n:nuu|nuuuuuunuu|nuanunuu--|uuunu--nnl

! | | | I |
NORMAL

|
|--
|
I
|
1
|
| 1 | 1 | b N | 1 | 1 | 1 l | 1
: t 25.02) | ¢ 25.0%) } t 25.0%) : ( 25.072) : ( 25.0Z) | ¢ 25.0%) | | ¢ 25.0%)
i | | |
< 99 | 2 | 2 | 2 | z | 2 | e | | 1
| ¢ 50.0%) | ¢ 56.0%) | ( 56.02) : € 50.0%) | ¢ 50.02) | ¢ 50.0%) | | t 25.02)
| | | | i | |
99 - 99.9 I 1 | b | b N | 1 | 1 i | 2
{ ¢ 25.02) l { 25.071 ; ¢ 25.0%) ; { 25.0%) : ( 25.0%) : t 25.0%) | | t 50.02)
[ ] B | |
TEMPERATURE TAKEN | ¢ | 6 | & | ¢ | e | g | | L)
: (100.072) | (100.0%) | (100.02) | €100.02) : (100.062) : (100.072) | : 1100.0%)
| I { |
TEMPERATURE NOT TAKEN | [ | o 1 o | [ | o | e | | e
Tt 0.02) § ¢ 0.0 0 ¢ 0.0%2) 1 ¢ o0.04) | ¢ ©0.0%) | ¢ ©.0%) | 1 ¢ 6.0
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STy : 0816
TREATHENT :

LOT MUTBER ¢ CKa4%6
DOSE ¢ 40 ICE

PATIENT CLASS: NONRESPONDERS (D)

Table 5 (cont.)

PATIENT COUNT WAXIMUM TEMPERATURES
RECCHBINANT HEPATITIS B VACCINE

HAX TEMPERATURE
(DEG F, ORAL)

TOVAL VACCINEES ( 3 PATIENTS) - DOSE 3

DAYS POST VACCINATION MRBER
HITH
0 | 1 | 2 I 3 | 6 | [ | | | MAX TEMP

03033050 2834 34004 19 3030 0931 430 30 30 020000900 | 190030302000 30003030 | 2926083920200 30303% [ 200008003038 00 50003 | seanenaetensinaese | 3003t se e 02 0e nee | seangs moneinanantens [ aaonoraraennaniesses | maaesessaniesanetens  sedsaeanaeneatpereny

| ] | I |

|
< 99 | 2 | 2 | 2 | 3 | 3 | 3 | I 2
| € 66.72) | € 66,722 | € 66.7%) | €100.02) | ¢100.0%) | (100.0%) | | € 66.7%)
| i i | I I i |
99 - 99.9 I 1 | 1 1 1 0 e | o | o | ) 1
= t 33.32) | ¢ 33.32) : ¢ 33.32) : ( 0.07) : t 0.02) : t 0.02) : : t 33.32)
| ———— IR HRN R S ——— SR
TEMPERATURE TAKEN | s | 3 | I | 3 | 3 | 3 | | 3
| 1100.02) | €100.0%) | (100.0%) | (100.02) ; 1100.02) : (100.02) ; { 1100.0%)
| e | I- |
TEMPERATURE MOV TAKEN | o | o | o | o | e | e | t (]
l¢ @.02) | ¢ @8.02) § ¢ @.02) J t ©.62) ) ¢ o.0%) | ¢ 0.0%) | | t o.02)

01600



L18 Apnag



PROGRAWM:

PURPOSE :

VACCINE:

PRIMARY
INVESTIGATOR:

SECONDARY

INVESTIGATOR(S):

STUDY LOCATION:

DATE INITIATED:

DATE COMPLETED:

411N
1/19/86

00911

Yeast Recombinant Hepatitis B Vaccine, Study 817

To evaluate antibody and clinical responses to 10 mcg
doses of yeast recombinant vaccine among:

1. healthy adults immunized previously with
plasma-derived vaccine who were nonresponders
(anti-HBs negative)

2. preimmune healthy adults

Hepatitis B vaccine (Recombinant) - Alum Adsorbed:
Lot #972/C-K444 (10 mcg/ml)

Robert P. Bishop, M.D.
Director, Health Services
Merck & Co., Inc.

West Point, PA 19486

Edgardo P. Avancena, H.D.
Joseph C. Rogers, M.D.
Joseph P. Romano, M.D.
Merck & Co., Inc.

West Point, PA & Rahway, NJ
Merck & Co., Inc.

West Point, PA 19486
Merck & Co., Inc.

Rahway, NJ 07065

March 21, 1984

In progress



STUDY POPULATION:

PROCEDURE :

2411-2
1/19/86

Study 817

The study population will consist of 40-50 healthy
adults of either sex (excluding pregnant females), who
are employees of Merck & Co., Inc. Half of the
population will consist of persons with pre-existing
hepatitis B antibody which may be either naturally
acquired or plasma vaccine induced. The other half
will consist of persons who have been vaccinated with
plasma vaccine but failed to develop detectable
antibody to hepatitis B. All participants must be
negative for anti-HBc and HBsAg, and have a normal ALT
level.

Study participants are allocated to one of two

regimens as shown below. A1l injections are
intramuscular.
Time of
Group No. Dose Vaccination
1. Preimmune 5 1.0 ml (10 mcq) 0
2. Nonresponders 4 1.0ml (10 meg) O, 1 & 6 mos.

Vaccinees are asked to record their temperature daily
for five days after each injection and also to record
any local or systemic complaints they may have during
this period.

A blood specimen (10-15 ml) 1is obtained from each
participant approximately 2 weeks before the first
vaccination. Post-vaccination blood samples are
obtained at 1, 2, 3, 6, 8, 12 and 24 months. The
samples are assayed for HBsAg, anti-HBc, anti-HBs,
yeast antibody and ALT. Those with anti-HBs titers

> 25 mIu/ml may be tested for the proportions of
anti-a and anti-d activity.

00912
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Study 817

RESULTS: NONRESPONDERS TO PLASHA VACCIRE:

10 mcg Lot #872/C-K444 at 0, 1, and 6 months

1. Number Vaccinated:

Injection No.

2. Serologic Results:

Serologic data are avilable for two study
participants at 7/8 months.

At seven months nefther of the two vaccinees
tested had seroconverted. Table 1 shows
seroconversion rates and GMT's for up to 7/8
months of follow-up.

3. Clinica) Complaints:

Clinical follow-up data are available for four
participants following the first two injections
and for three after the third injection.
Specific complaints and maximum temperatures
reported during the five days of follow-up
following each injection are provided in Table
2.

Freguency in % by Injection No.
Type of Complaint ] 2 3

Injection Site 25(1/4) 0 (0/4) 0 (0/3)

Systemic 25(1/74) 0 (0/4) 0 (0/3)

There were no serious or alarming adverse reactions
attributable to vaccine.

2411 1/4
1/19/86



STuUDY
POPULATION
DOSE

Lov
REGIMEN
INITIAL SEROLOGY:

se xs ss se s

TIME
(MONTHS)

Table 1

ANTIBODY RESPONSES FOLLOWING VACCINATION WITH RECOMBINANY HEPATITIS B VACCINME

0817

NOHRESPONDERS (H)

10 MCG
CKG46
06, 1, AND & MONTHS

NEGATIVE

ALL VACCINEES

S/N >= 2.1 |

MIU/ML >= 10 |

BF-5% 5320 35 14 3% 20 34 30 00 24 2630 30 30 3 24 00 38.01 38 38 3408 2436 26 3% 38 30 54 2 08 443 % 4 2% 34 38 30 07 36 3 39 36 2% 38 2020 24 3£ 3¢ 38 34 3638 36 24 36 26 26 30 38 3636 243434 36 34 38 3% 36 3634 28 D630 008 36 30 36 36 06 24 26 20 24 24 38 34 3530 3¢ 10 04 34 363 30 2 24 34 4 31 3300 k0t 2430

PRE VAC
1 MONTH

2 HONTHS

6 MONTHS

l

[

|

|

|

|

|

| 3 HONTHS
|

|

|

: 7/8 MONTHS
L

335 3436 64 38 35 D505 2538 35 06 35 30 D4 DE 05 30 36 2536 20 54 00 2 3536 36 16 35 20 34 36 5 3605 3038 36 D6 30 08 46 36 03 I 26 21 30 24 3¢ 35 34 34 36 04 1436 29 0% 24 30 05 0 24 2630 3008 2498 5 5534 36 3¢ 3000 407 4 3¢ 6 06 34 B 0526 26 6 24 01 40.3 24 6 0330 226 243530 39 29 35 36 20 24 300930

S/N >= 2.1 i MIUZML >= 10
|
V3 10/6) | 0% 10/6)
0z (0/3) ! 0% (0/3)
[ V4 (0/1) : 0 (0/1)
0z (0/2) } o7 (0/2)
0% (0/1) : 0% (0/1)
Y4 10/2) : 0% (0/2)
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Table 2

PATIENT COUNT CLINICAL COMPLAINTS
RECOMBINANT HEPATITIS B VACCINE

STUDY : 0817
TREATHENT H

LOT NUITBER t CKG4o
DOSE ¢ 10 MCG

PATIENT CLASS: NOHRESPONDERS (M)

: TOTAL VACCIHEES { & PATIENYS) - DOSE 1 i
....... ..-------------------__..-..--_-..-_-----..-..--...-..--__----------_-------_|
: | DAYS POST VACCINATION | NUMBER
CLINICAL | SRR cemccecmemcm———— e emmemceeees e ee e e — e ————————— | MITH
COMPLAINTS I 0 | 1 | 2 | 3 | LY | 5 I | CONPLAINTS
00209205435 543 30 57 2 3 5% 10 2039290 57 20 0 0900 DS DS O THI% 04 06403990 9% | 209000 00 0 5030 06 0 | 0000w 3w 00 v on 2n 00 | 26307000 26 00 35 20 3000 | 4000626 303620 20 3609 | 3606 302039 08 0039 0508 | S4D5I005 2430 26 00 3009 | 34200000300 TR0 | 2400 0000030 30218
L] | I | | | | |
REACTION, LOCAL (INJECT. SITVE) { S | [ | [ | [ | [ | [ | | 1
|1 25.02) | € 0.0%4) : t 0.0%) : C 0.04) 1 € 0.04) ) ¢ @.0%) | ] ¢ 25.0%)
RS Sees e = 1 il | S i | e S
SORENESS I 1 | o | o | o | o | [ | 1
I € 25.072) | ¢ ©0.0%) : ( 0.0%) } t 0.072) I t 0.04) | ¢ 0.02) | | t 25.02)
----- ———- R e e e e e et | ———=- | —————-
SYSTENIC ] o | o | 1 ) o | 1 0 | 1
1o 0.0 1 ¢ o0.02) 0 € 25.0%) | ¢ @.0%2) )} ¢ 0.02) | ¢ @©.02) | I t 25.0%2)
| | | | | | | |
MUSCULOSKELETAL | o | o | 1 | o | o | e | | 1
| ¢ 0.0 { t 6.04) 0 t 25.02) | € 0.0Z2) ) € 0.02) | t o©.0%) | : { 25.02)
| | | | | i
SHOULDER PAIN | o | o | S S | o | | o | | 1
I U 0.0%) : t .02y 1t 25.02) 0t @g.02) | ¢ ©.02) | ¢ 0.02) | } { 25.0%)
----------------------------------- e el B e e B e
PERSONS WITH COMPLAINTS | 1 1 e | 1 | o | o | o | | 2
l r2s.02y | ¢ 0.04) ) €t 25.04) | ¢ ©0.02) | ¢ o0.02) ) ¢ o0.0Z) | : { 50.02)
B —m————-] == | el ettt |-~ -==| |- i B ———
PERSDNS WITH NO COMPLAINTS | 3 | ¢ | 3 | 6 | 4 | & | | 2
1t 75.02) | (100.02) | ( 75.0%) ) (100.0%) | (100.02) | (100.0%) | I ( 50.0%)
------------------ B e B ) P -—=l- -—==] e B B
PERSONS WITH NO DATA | o | e | o | o | [ | o | | 0
1t 0.04) 1 ¢ 0.02) )t 0.04) | t ©.02) | ¢ o0.02) | ¢ 0.02) | I t 0.02)
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Table 2 (cont.)

PATIENT COUNT CLINICAL COMPLAINTS
RECOMBINANT HEPATITIS B VACCINE

STUDY

t 0817
TREATHMENT :
LOT NUMBER ¢ CKaao
DOSE : 10 MCG

PATIENT CLASS: NOHRESPONDERS (H)

: TOTAL VACCINEES { & PATIENTS) - DOSE 2 |
............................................................................ |
| DAYS POST VACCIMATION | wNUMBER
CLINICAL Jomem e e e - === WITH
COMPLAINTS | 0 | 1 | 2 | 3 | 4 | 5 | |COMPLAINTS
008 T 0008 2608 3 D1 05 00 4106 25 05 0F 460 €005 06 292039 05 000 D106 0005 0108 0600 | 30 090009 2024 2638 5308 | 606340008206 09.20 00 | 3000003000300 35 00 32 | 300 SU0E 0030 00 00 | 3906 0008 10 20 26 000408 | 300003 003830 13030 | Seenaesenttemnates | AR AUMBM NG
------- —————— --- B e D P | === e B
PERSONS HITH COMPLAINTS I o | o | o | o | o | [ | 0
| ¢ 0.02) 0 ¢t ©@.04) | ¢ 0.0%) : t 0.0%) : ( 0.0%4) | ¢ 0.04) | I ¢ 0.0%)
----------------------------------- Jommm e -=| B B B P L e ]
PERSONS WITH NO COMPLAINTS | 4 | | ¢ | | e | % | | q
| (100.0%) | (100.0%) | (100.0%) { (100.0%) | (100.0%) | (100.0%) | | (100.0%)
-------------------- === | -== e B e -=1 ————-
PERSONS MITH NO DATA | o | o | o | o | o | o | | (]
I ¢ 6.04) [t ©.04) | ¢ ©0.042) | ¢ ©.0%) | ¢ ©.0Z) | ( ©.02) | I ¢ 08.02)
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Table 2 (cont.)

PATIENT COUNT CLINICAL COMPLAINTS
RECOMBINANT HEPATITIS B VACCINE

sTUDY 0817

TREATHENT :
LOT NUMBER ! CK44s
DOSE ¢ 10 MCG
PATIENT CLASS: NOMRESPONDERS (H)
: TOTAL VACCINEES ( 3 PATIENTS) - DOSE 3 |
.......................................... i
1 DAYS POST VACCIMATION | NUMBER
CLINICAL ] e L L S L -- |  WITH
COMPLAINTS ] (] | 1 i 2 | 3 | 4 | g I |COMPLAINTS
S1313E41 06 1430 26 16 3816 0636 212004 0039 2010 6 2006 020 D6 06 2 00300000 0% 006063630 4638 00006 | 0620 063620060835 34 00 20362020 092020 0038 | 2900 2030 210500 2000 00 [ 39303005 0030 090008 | 202608 203708 3600 1030 | 13020203504 2006 3808 | 4508 30 22626 203008
-------------- R e e EEC L ey B f-—-- | o e
PERSONS MITH COMPLAINTS i o | o | o | [ | o | o | | (1
: ( 0.02) | € 0.0%) : t 0.07) = ( 6.072) { t 0.0%) = « o0.02) | | ¢ o.02)
---------------------- e B L S R e B B
PERSONS WITH NO COMPLAINTS | 2 | 2 | 2 | | | 2 1 | 2
| t100.0%) | €200.02) | (100.0%) | (100.0%) | (100.02) | (100.0%) | i (100.0%)
------ | e | -1 B B e B B EE T T E T e
PERSONS HITH NO DATA ) 8 | e | e | (| [ | o | | 0
Il o.0) 1 ¢ o0.02) | t 0.0 | ¢ o0.0%4) | ¢ ©0.0Z) | ¢ ag.02) | ] € 0.0
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Table 3

PATIENT COUNT MAXIHUM TEMPERATURES
RECOMBINANT HEPATITIS B VACCINE

sSTUoY 0817

TREATMENT t
LOT MABER t CKGaS
DOSE ¢ 10 MCB

PATIENT CLASS: NONRESPONDERS (M)

- -

NUMBER
MAX TEMPERATURE B —————— B --=| WITH
(DEG F, ORAL) { e 1 1 | 2 | 3 | [ | 5 | | | HAX TEWP

B e T T e T e e P T L LR PR PR T PP PECPEE T PEEPE PP PUS TSR

< 99 | e | 4 | ¢ | 6 | 4 | | 4
| (100.0%) | (100.0%) | (100.02) I (100.0%) : €100.02%) : (100.0%) | | t100.02)
- [-- W) AR | NSk SRS (SN P s o -
TEMPERATURE TAKEN | § | 6 | 6 | § | 4 | 4 | | 4
| t100.02) | (100.02) : (160.0%Z) | (100.0%) ‘ (100.02) = (100.0%) | | (106.02)
-- | o e B B P e L B et Lt R R |- -
TEMPERATURE MNOT VAKEN | 0 | o | o | o | o | e | | 0
¢ 0.02) 1 ¢ ©0.02) | ¢ @.02) [ t ©0.02) | ¢ ©.02) | ¢ @.07) | | € 8.0
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Table 3 (cont.)

PATIENT COUNT BMAXIMUM TEMPERATURES
RECOMBINANT HEPATITIS B VACCIHE

STUDY : 0817
TREATMENT :
LOT MUTBER  : CK44o
DOSE : 10 MCG
PATIENT CLASS: NONRESPONDERS (H)
= VTOTAL VACCINEES ( & PATIENTS) - DOSE 2 |
- - ]
| DAYS POST VACCINATION | MUMBER
MAX TEMPERATURE [ e - I WITH
(DE6 F, ORAL) | ] | 1 | 2 | 3 0 4 I 5 { I I MAX TEMP
R340 004539 9030 3 4396 20 3046 1430 3935 26 30 10990030 | 600300938 0426303030 [ 30092030 3938 0830 5% 2900390 3034 3029 3090 [ 36360000 390830 30 30w [ 29002099 5039 20 30 20 00 2500 2000 3% 00 2020 0038 | 29502036 19030 36 4004 | 2600 3900 25 26095 30 38 | 2506 830 30 o8 034 300%
| | I I 0 I i I
NORMAL i O | 1 | 1 | 1 0 I | 1 ) ] 1
: { 25.0%) = ( 25.0%) : ( 25.0%) = ( 25.0%) : { 25.0%2) : ( 25.0%) : : ( 25.04)
< 99 l. 3 | 3 | 3 3 | 3 | 3 | | 3
¢ 75.02) | ¢ 75.02) | € 75.0Z) | € 75.0%) : € 75.02) | € 75.0%) : : ( 75.070
---------------- -1 I I ——e=|-- -- fomem - ] B -
TENPERATURE TAKEN ] 6 | ¢ | e | 6 | 6 | 6 | I 4
| 1160.023 { €100.0%) | €160.0Z) | €100.0%) | (100.6%) = (100.02) : : (100.0%)
- 1 I | fommmmmae —— o
TEMPERATURE NOT TAKEN | o | o | e | o | o | o | i J
f¢ o023 bt o0.040 0 ¢ 0.020 F ¢ o0.0%2p ) ¢ 0.02) | ¢ o0.0%) | I ¢ o0.0)
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sTUDY : 0617
TREATHENT :

LOT MUMBER : CKa4%
DOSE : 10 MCe
PATIENT CLASS:

Table 3 (cont.)

PATIENY COUNT MAXIMURM TEMPERATURES
RECOMBINANT HEPATITIS B VACCINE

NONRESPONDERS (H)

HMAX TEMPERATURE

TOTAL VACCINEES !

3 PATIENTS) - DOSE 3

DAYS POST VACCINATION

|
|
i
(DEG F, ORAL) ] Q@ ] 1 | 2 | 3 [} 4 | 5
3595034203024 4 20340 38 2535 0019 2900 3430 34300898 | 9930 750030 08 065 3900 | 2508 0500 2508 34303848 | 26062008 203 38200030 (| 2508 3300 3836 3636 390 | 2938303036030 003990 | 2038 0008 2020 2630 00 0¢ | 6300030 300030 300600 | 33269000 66002 3008 [ B0t sed0 IR MR
i | I I | |
< 99 i 2 | 2 | e | 2 | 2 | 2
: (100.0%) { (100.07%) = (100.0%) : (100.90%) : (100.0%Z) } (100.07%
TEMPERATURE TAKEN 0 2 | 2 1 2 1 2 |0 2 | 2
: { 86.77) : { 66.774) : { 66.77) : [ 66.77) : ( 66.77%) = { 66.77
TEMPERATURE NOT TAKEN | 1 | 1 | ) | 1 | 1 | 1
D¢ 33.32) 0 ¢ 33.32) § ¢ 33.320 | ¢ 33.32) | ¢ 33.3%) | € 33.34)
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PROGRAM:

PURPOSE :

VACCINE:

PRINCIPAL
INVESTIGATOR:

SECONDARY
INVESTIGATOR:

STUDY LOCATION:

DATE INITIATED:

DATE COMPLETED:

312611
1/5/86

00921

Alum-Adsorbed Yeast Recombinant Hepatitis B Vaccine,
Study 854.

To evaluate antibody and clinical responses to yeast
recombinant hepatitis B vaccine in the following adult
populations:

1. Chronic Carriers of HBsAg
2. Healthy Hyporesponders to Plasma-Derived Vaccine.
3. Healthy Nonresponders to Plasma-Derived Vaccine.

4. Healthy Transient Responders to Plasma-Derived
Vaccine.

Yeast Recombinant Hepatitis B Vaccine
Lot #879/C-K564 (10 mcg HBsAg/ml)

Jules Dienstag, M.D.

Associate Professor of Hedicine
Gastrointestinal Unit
Massachusetts Gen. Hosp.
Boston, HA 02114

Eloise Watkins, R.N., M.P.H.
Gastrointestinal Unit

Mass. General Hosp.

Fruit Street

Boston, MA 02114

Lynn F. Butterly, M.D.
Clinical & Research Fellow
Gastrointestinal Unit
HMass. General Hosp.
Boston, MA 02114

Massachusetts General Hospital
Fruit Street
Boston, MA 02114

October 14, 1984

In progress
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Study 854

STUDY POPULATIONS: The study population will consist of adults of either
sex (excluding pregnant women) who can be classified
into one of the following groups:

Number of
Group Subjects Qualifications
Carriers 10-15 Chronic carrier of HBsAg for at

least one year, with no signs or
symptoms of chronic liver
disease, and a stable ALT level
less than 3 times the upper limit
of normal.

Hyporesponders 15-20 Healthy adults who have had only
a low level anti-HBs response
(positive titer obtained in at
least 2 successive bleedings) to
a complete 3 injection regimen
of plasma derived hepatitis B
vaccine. [maximum antibody

_titer 8-36 when measured in

(b) (4) RIA units, 2.1-8.9 when
measured in terms of S/N ratio,
or <10 mIU/m1]

Nonresponders 15-20 Healthy adults who had a single
post-vaccination blood sample
with an anti-HBs titer in the
range S/N = 2.1-9.9 followed by
additional samples all with S/N
less than 2.1 as well as persons
whose post-vaccination blood
samples all had anti-HBs titers
of S/N less than 2.1 after
receiving a three injection
series of plasma-derived
hepatitis B vaccine.

Transient 10-15 Healthy adults who had at

Responders least one blood sample with
an anti-HBs titer of S/N >10
following a 3 injection series
of plasma derived hepatitis B
vaccine but have subsequently
lost antibody (S/N <2.1).

3126172
1/6/86



PROCEDURE :

RESULTS:

3126173
1/6/86

Study 854

Prior to wvaccination, each participant will be
screened for HBsAg, anti-HBc, anti-HBs and ALT level.
A serum pregnancy test will also be performed for all
women of childbearing age. Vaccine is administered
intramuscularly according to the following schedule.

[Group Vaccination Regimen
Carriers 1.0 m! (10 mcg HBsAg) at time 0, 1,

2, 3, 4 and 5 months.

Hyporesponders 1.0 m1 {10 mcg HBsAg) at time O

Nonresponders 1.0 m1 (10 mcqg HBSAg) at time 0, 1
and 6 months.

Transient 1.0 ml (10 mcg HBsAg) at time O.

Responders

00923

The vaccine recipients are asked to record their
temperature for 5 days after each injection and to
note any local or systemic complaints. Unexpected or
serious reactions will be reported to the study
physician immediately.

Follow-up blood samples will be obtained from carriers
monthly for 6 months and at 9 and 12 months; from
hyporesponders and transient responders at 1, 3, 6, 9,
12 and 24 months and; from nonresponders at 1, 2, 3,
6, 9 months, and at 12 and 24 months from those who
have seroconverted by 9 months. Samples are assayed
for HBsAg, anti-HBc, anti-HBs, and ALT by Dr.
Dienstag. Samples may also be assayved at MSDRL for
yeast antibody and for the proportions of anti-HBs
specific for the a and d determinants of HBsAg.

HYPORESPONDERS :
10 mcg Lot #979/C-K564 at time O.

1. Number Vaccinated: 2
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RESULTS: (Cont.) 2. Serologic Results:

One of the vaccine recipients displayed a marked
boost in anti-HBs titer one month after receiving
one injection of vaccine (10 mcg HBsAg). The
other vaccine recipient has not responded. The
anti-HBs titers for these two subjects are
presented below.

Pre-vaccination ---Anti-HBs Titer (mIW/ml) --—
anti-HBs Titer 1 Bonth 3 Ronths & Honths

6.2 185.8 123.0 39.0
2.4 1.5 0.1 0.2

3. Clinical Complaints:

Clinical follow-up data are available for both
vaccinees. One participant had an injection site
complaint and one participant had a systemic
complaint. Refer to Table 2 for a 1listing of
specific clinical complaints. Temperature data
are provided in Table 3.

There were no serious or alarming reactions
attributable to vaccine.

NONRESPONDERS

10 mcg Lot #979/C-KS64 at 0, 1, and 6 months.

1. Number Vaccinated:

Injection No.

1 2 3

14 13 13

3126174
1/6/86
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RESULTS (CONT.): 2. Serologic Results:

Serologic data are available for 12 participants at
six months. Fifty-eight percent (7/12) of the
subjects seroconverted (S/N >2.1) for anti-HBs.
Twenty-five percent (3/12) of the vaccinees
developed protective levels of anti-HBs (mIU/m1 >10)
at that time. The GMT at 6 months for all vaccinees
was 3.2 miU/ml and 45.8 for responders (mIU/ml >10).

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

3. Clinical Complaints:

Clinical follow-up data are available for at least
thirteen participants after each injection. The
overall frequencies of complaints are presented

below.

Type of --—-fFrequency in ¥ by Injection-----
Complaint 1 2 3
Injection 21 (3/14) 8 (113) 15 (2/13)
Site

Systemic 14 (2/14) 8 (1/13) 0 (0/13)

Refer to Table 4 for listings of specific complaints
by injection number. Maximum temperature data are
provided in Table 5.

There were no serious or alarming adverse reactions
attributable to vaccine.

TRANSIENT RESPONDERS
10 mcg Lot #979/C-K564 at time O

1. Number Vaccinated: 3

2. Serologic Results:

At one month, two of the transient responders who
were seronegative for anti-HBs prior to vaccination,

3126175
1/6/86



RESULTS (CONT.):

PUBLICATIONS:

31261/6
1/6/86
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seroconverted for anti-HBs. The GMT for the two
responders was 67.9 mIU/ml. The anti-HBs titers
for the three subjects are presented below.

Pre-vaccination Anti-HBs Titer (miUu/ml)
e @ anti-HBs Titer 1 Gonth
(b) (6
(b) (6) 0.2 14.8
0 3.7
0.4 -

Clinical Complaints:

Clinical follow-up data are available for all the
participants. No vaccinee had an injection site
complaint. One subject had a systemic complaint
(Table 6). The maximum reported temperature was
99.9°F (Table 7).

No serious or alarming adverse experiences
attributable to vaccine have been reported.

Butterly L, Watkins E, Hinkle CA, Dienstag JL.
Response to recombinant yeast hepatitis B vaccine in
nonresponders to plasma-derived hepatitis B vaccine.
Hepatology 1985; 5:1007 (Abstract).



Table 1

ANTIBODY RESPONSES FOLLOWING VACCINATION WITH RECOMBIMNAMY HEPATITIS B VACCINE

STUDY t 0854
POPULATION :

DOSE : 10 MCG
LoT ¢ CK56%
REGIMEN :

INITIAL SEROLOGY: NEGAT

IVE

NONRESPONDERS (H)

0, 1, AND & MONTHS

- = " = 2 - T - - - - - -

| 7 WITH ANTI-HBS | GMT (MIU/ML)
D et LR e e e S e e L -—-- ——
I 1 I RESPOHDERS
TIME T EOS omemmmmmec e | e e S S e S S
(MONTHS) | S/N >= 2.1 | MIU/ML >= 10 | ALL VACCINEES | S/N >= 2.1 | MIU/ML >= 10
353036 2536 3¢ 16 36 26 36 30 26 2E3L 0% 00 6 34 36 36 3¢ 36 3% JE3€ 30 34 26 24 30 08 10 36 36 36 26 2024 30 D4 36 39 36 3¢ 36 3 36 36 30 34 31 3 39 4 3628 2434 34 3 2% 36 30 3% 3% 3 06 3F 3% 43 34 36 34 36 36 36 2636 3034 34 26 I 94 30 3% 36 D8 24 3634 I 36 35 20 36 36 38 3626 3 30 36 3 36 34 2 9% 0 24 45 06 34 9 3¢
| ) | | | | |
i 1 MONTH | 38% (5/13) 157 (2713 | 3.3 | 17.2 : 76.5
I | | ] ]
| 2 MONTHS | 672 (8712 | 58Z (7712 | 18.5 | 38.9 | 59.5
| | | | l |
1 3 MONTHS | 6ex (7711) | 45% 5711y | 10.9 : 35.8 | 86.2
I | | | |
| & MONTHS | 58z (7712 | 25%Z 3712) | 3.2 : 2.7 : 45.8
| | | |
] 9 MONTHS | 100z (4/6) | 50% (2/4) | 36.0 | 36.0 : 245.1
I | |
-

3978 38 30 31 38 35 3638 34 38 3636 2030 0036 36 46 24 36 3¢ 38 36 3638 36 4 3¢ 34 36 34 06 36 26 34 24 3634 36 3478 26 38 26 06 36 38 34 26 36 34 28 36 34 36 24 743 3 26 2434 36 36 36 I 28 06 34 316 38 36 3638 2036 T4 14 26 3¢ 4 36 36 36 3438 24 30 34 39 06 3 4 36 30 04 SEIEIEIE 34 AU M 32 240 18

L2600
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Table 3

PATIENT COUNT HAXIMUM TEMPERATURES
RECOMBINANT HEPATITIS B VACCIME

STUDY : 0854
TREATMENT :

LOT NUMBER : CK564
DOSE : 10 MCG

PATIENT CLASS: HYPORESPONDERS

I TOTAL VACCINEES ( 2 PATIENTS) - DOSE 1 i
[rasrmi et e s TR TS A See e A e S - R - S ]
1 DAYS POST VACCINATION ] NUMBER
HAX TEMPERATURE B e — —————- m———————— -—- ——— I  WITH
({DEG F., ORAL) 0 0 I 1 | 2 | 3 i 4 I 5 | ) | MAX TEMP
ORISR DSR2 0036 D6 2000 2640 00 0 002 06 0 00 0000 [ 290000 0000 200000 036 | 2000300006 2 35 35 0048 | 252605 0820 202030 0030 | 2930390 8 203630 006 [ 393990 0 202120 03000 [ 05 26 E 040020 A0S | 262030 0026200 30 0 00 [ 4809 260800 20 3506 00 | 29302009 26 38 06 2008
] I | I
< 99 ] 2 2z 1 z | 2 | 2 2
| t100.0%) | (100.0%) | €¢100.0%Z) | (100.0%) | (100.02) | (100.0%) (100.0%)

............. | -
TEMPERATURE TAKEN | 2
| (100.02)

2

0z
2 | 2

(100.0%) | (100.0Z

i
0
| e e
i 2 | 2
) | €100.02)
I
|
i

2

— poss s i .

TEMPERATURE NOT TAKEN | o | o | [}
¢ e.02) 1 ¢ 0.0%2) | € 0.0%)

( 0.04)

62600



Table 4

PATIENT COUNT CLINICAL COMPLAINTS
RECONBINANT HEPATITIS B VACCINE

STUDY
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Table 4 (cont)

PATIENT COUNT CLINICAL COMPLAINTS
RECOMBINANTY HEPATITIS B VACCINE

STUDY : 0854
TREATMENT :
LOT NUIBER  : CKS564
DOSE : 10 HCG
PATIENT CLASS: NONRESPONDERS (H)
i TOTAL VACCIMEES ( 13 PATIENTS) - DOSE 2 I
feommonenn ceeemceem—neae— ———————— meeemcmeeeeme e ae e cmmesesemeece- ]
| DAYS POST VACCINATION | NUMBER
CLINICAL | e e N I WITH
COMPLAINTS i [} § 1 ] 2 | 3 i % ) 5 | JCOMPLAINTS
PRSP E PR ETEEE PR DAL T A PEE TR O EEE L PR PSR I E LY TP PEEE DY PETETEETETY EPTPERETETLY PETEFPEPTE] PRETPTEPPETY Prereeeees
| | I I | I I l
REACTION, LOCAL (INJECT. SITE) ] o | b N | 1 ) o e 1 o | ! 1
: ( 0.04) { « 7.70) : t 7.7 : t 0.02» 1 ¢ 0.0 | ¢ o0.02) | o 7.7
mmeemememeccecaa S R e S e EEEEEEE R lemommnnas O l--mmmm—- L
SORENESS i o | b | 1 1 o | o | o | | 1
: € 0,020 0 € 7.720 0Lt 7.720 | € 0.02) : t 0.02) | ¢ o0.07) | Lo 7.7
- - ——- --1 et B B | | |
SYSTEMIC | o | a | 6 | o | 1 | o | | 1
o o)l ¢ o2 bt 0.0 0 ¢ 0.0y ¢ 7.720 0 ¢ 0.02) | ¢ 7.7
] | | | | I | |
RESPIRATORY I o | o | o | o | b O | o | I 1
bt o020 ) ¢ 0.02) : t 0.62y 0 ¢ o0.020) ) ¢ 7.720 | ¢ o.02) | o 7.0
| | | | | | I
PHARYNGITIS (SORE THROAT) | o | o | o | o | I | o | | 1
o sl ¢ .08 0.0 0 ¢ 0.02) 0 ¢ 7.720 Lt o0.04) | I« 7.7
I | I { | | l 0
UPPER RESPIRATORY INFECT., MNOS | o | o | o | o | O | o | i 1
Lo oo bt 0.0 0l ¢ o0.02) ) ¢ 0,023 0 ¢ 7.723 | € 0.0%4) : : C 7.77%)
ceemeememcncee————an—— ———————————— | BT R | EEEEE TR B e B I-- I -- B R
PERSONS WITH COMPLAINTS | o | b S | b U | o | B | o | | 2
I ¢ o.02) g « 7.72) : C 7.720 Lt 0.02) | € 7.77) : t 0.02) : : ( 15.4%)
----------------------------------- e B e B e B B L
PERSONS WITH NO COMPLAINTS ) 13 | 12 | 12 | 13 | 12 | 1 | | 11
| (100.02) | ¢ 92.34) [ ¢ 92.34) | (100.0%) | € 92.3%) | (100.0%) : ; { 86.6%)
------------------- e B B B R e B B e e e
PERSONS MITH NO DATA { o | [ | o | o | o | o | [ [}
¢ o0.02) 1 ¢ o042 1 ¢ 0.7y | € ©0.62) § ¢ o0.04) § ¢ ©0.04) | I € 9.0
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Table 4 (cont)

PATIENT COUNT CLINICAL COMPLAINTS
RECOMBINANT HEPATITIS B VACCINE

STUDY : 0854
TREATHENT :

LOT MUIBER : CKS64
DOSE : 10 MCG

PATIENT CLASS: HOURESPONDERS (H)

: TOTAL VACCINEES ( 13 PATIENTS) - DOSE 3 |
............................................................................ i
| DAYS POST VACCINATION | MRBER
CLINICAL |mmm e e B T - -1 WITH
COMPLAINTS | 0 | 1 | 2 | 3 | 4 I 5 ] |conPLAINTS
1393620363030 4309 4 30 1 1530 2059 0908 4620 250040 00 15 3200 130 05 D19 090000 | S an 036 606 060000 | 1030002020 2920300930 [ 3000 3036 3000 0w anes | 29atae 00 cbusnenann | mar o oe 00t 160030 | 20000690 0 0030000000 | 0420080000062 08 | 2203030080 20 108
| l { | ’ [} | |
REACTION, LOCAL (INJECT. SITE) | 1 ) 2 | 1 1 ] [ | o | I 2
: ¢ 7.72) : ( 15.64%) = « 7.7 = € 7.720 1 ¢ o0.02) ) ¢ 0.0 | | € 15.423
e e e e - B e ELT TR E e {-- e | e Dt T PR ————
SORENESS | o | 1 0 W | o | [ | [ | | 1
o o002y b ¢ 72.722y 0 € 7.723 | € 0.02) | ¢ ©.02) 0 ¢ 6.0%) | I ¢ 7.72)
| | { | I | i l
OTHER | 1 1 | o | 1 | o | o | | 1
o 72,7220 0 ¢ 72,720 1 € o0.02) 0 ¢ 7.720 | ¢ o0.02) | ¢ o©.0%) | I« 72.70
----- - === -] B R T T B e B
PEASOHS WITH COMPLAINTS | 1 1 2 10 1 ) b B | o | e | | 2
: t 7.72) : ( 15.4%2) : ¢ 772000 ¢ 72,720 L ¢ o) 1t o0.04) | | ¢ 15.4%)
----------------------------------------------------------------- | B e et B L P
PERSOHS HITH NO COMPLAINTS | 12 | 11 12 | 12 | 13 | 13 | ) 11
| € 92.37) : t 86.6%) : { 92.32) | € 92.32) | (100.0%) : (100.0%) : : ( 84.6%)
..................... T e s S | R PR S (RO [ S,
PERSONS HWITH NO DATA | o | [ | o | o | o | o | | ]
¢ 0.02) 1 t 0.02) | ¢ 6.0%) | € 0.0Z2) ) ¢ o©.02) | ¢ 0.0%) | I ¢ o0.0%)
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Table 5

PATIENT COUNT HAXIMUM TEMPERATURES
RECOMBINANT HEPATITIS B VACCINE

STUDY * 0854

TREATHENT :

LOT MNURIBER t CKS56%

DOSE : 10 HCG

PATIENT CLASS: NONRESPONDERS (W)

TOTAL VACCIMEES ( 14 PATIENTS) - DOSE 1

[} |
I ——— -~ |
i DAYS POST VACCINATION | NUMBER
HAX TEMPERATURE | B . PRI S | WITH
(DEG F, ORAL} | 0 | 1 | 2 | 3 | 3 § 5 ) [} | MAX TEWP
300 5250034 2 120 0 0 2030 3990 2420 3430 000 0 0030 | 2900305400 2030 20 2540 | 342030290 2a 20 038 [ 0w 20200020 20 2600303t | 00905 20900 249030 0 | 20203400 00 300030 300 [ 0 ar ot 3w 0000 200e | 29 otsnsnasaraeanenee  atsnsesednsnaennone | anvssnsNn
I | | ! | I |
< 99 | 13 | 1 | 5 | 13 | 16 | 16 | I 9
I ¢ 92.9%) | € 78.62) | ( 84.6%) } ( 92.92) : 1100.02) : €100.0%) : : ( 66.3%)
I | [
99 - 99.9 | 1 | 3 | 2 | 1 o | o | | 5
b 7.32) 0 € 21,620 0 € 35620 § ¢ 7.32) | ¢ o0.072) | € o0.0%) | : ( 35.72)
———mem—ee———— memememeae | Jeee- Jooommeeee | EEE | e et B
TEMPERATURE TAKEN ] 16 | 16 | 13 | 16 | 16 | 16 | | 14
| 1100.0%) | c100.02) | € 92.9%) | (200.0%) : (100.0%) | (100.0%) : | (100.02)
----------------- ] I “l--- - .- el R | ce————
TEMPERATURE NOT TAKEN | e |1 o 1 1 o | o | o | | 0
P« o.02) § ¢ o.023 [ ¢ 7.1z0 1 ¢ 0.0%) | € 0.02) | ¢ 0.0%) | | ¢ 0.00)
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STUDY : 0854
TREATHENT :

LOT NUMBER  : CK564
DOSE : 10 MCG

PATIENT CLASS: NONRESPONDERS (H)

Table 5 (cont)

PATIENT COUNT MAXIMUM TEMPERATURES
RECOMBINANT HEPATITIS B VACCINE

TOTAL VACCINEES ( 13 PATIENTS) - DOSE 2

DAYS POST VACCINATION

|
|
|  NUMBER
MAX TEMPERATURE - () 4 1]
(DEG F, ORAL) [} 0 | 1 I 2 | 3 | 4 | 5 ] | | MAX TEMP
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Table 5 (cont)

PATIENT COUNT MAXIMUN TEMPERATURES
RECOMBINANY HEPATITIS B VACCINE
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Table 6 (cont)

PATIENT COUNT CLINICAL COMPLAINTS
RECOMBINANT HEPATITIS B VACCINE

STUDY s 0856
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Table 7

PATIENT COUNT MAXIMURM TEMPERATURES
RECOMBINANT HEPATITVIS B VACCINE

STUDY T 0856
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244 RESPONSZ TO RECOMBINANT YEAST HIPATITIS B VACCINE IN
NONRESPONDERS TO PLASMA~DERIVED HEPATITIS B VACCINE

L Butterly, E Watkins, CA Hinkle and JL Dienstaq.
Gastrointestinal Unit, Massachusetts General Hospitel,
Boston, MA.

Preliminary reports suggested that recombinant yeast
hepatitis B vaccine (R-HBvac) might be more immunogenic
than the triply inactivated plasma-derived hepatitis B
vaceine (?-HEBvac) (Hepatology 1984;4:1077). Therefore,
to test this hypothesis, we administered three 10 pg doses
of R-EBvac (Merck Sharp & Dohme Research Laboratories) at
time 0, 1, and € months to 14 normal adults who had failed
to respond to one Or more courses (3-6 doses) of P-HBvac.
The frequency [# positive/% vaccinated] () and geometric
meen titer (mIU/ml) of anti-HBs responses were as follovs:

Month 1 2 3 6
anti-H8s+ 5713 (39) 8/14 (57) 7/14 (50) 7/13 (S4) .
GMT 2 SD 17 = 7 39 2 10 36 + 23 8 27 .

For comparison, the same data are charted below for €5
seronegative health vorkers, never previously vaccinated, -

after receiving R-HBvac: .
Month 1 2 3 6
anti~-HBs+ 26/65 (38) 53/62 (86) 61/65 (94) 60/62 (97)
GMT 2 SO 72+ 4 38 = 4 S0 ¢ 4 72 ¢ 4

The mean ¢ SD ages of the 8 initial nonresponders who
ultimately did respond and the 6 vho did not were indis-
tinguishable, 38 2 8 and 41 2 15. The response to R-HBvac
in almost 60% of nonresponders to P-HBvac appeared 2
promising, especially when compared with a 40% rate of
low-level, poorly sustained anti-HBs responses in P-HBvac
nonrzesponders given a second course of P-HBvac

(Hepatology 1984;4:1077); however, the level of

antibody fell substantially by six months, when mpeasured
just prior to the booster injection. Additional follow-up
will be necessary to determine vhether the antibody
response to R-HBvac in nonresponders to P-HBvac increases
and is sustained after booster jimmunization.

Butterly L, Watkins E, Hinklé CH, Dienstag JL. Response to recombi-
nant hepatitis B vaccine in nonresponders to plasma-derived

hepatitis B vaccine. Hepatology 1985; 5:1007 (abstract).
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PROGRAM:

PURPOSE :

VACCINE:

PRINCIPAL

INVESTIGATOR:

SECONDARY
INVESTIGATORS:

STUDY LOCATION:

DATE INITIATED:

DATE COMPLETED:

STUDY POPULATION:

31291IN
1/6/86

00939

Alum-Adsorbed Yeast Recombinant Hepatitis B Vaccine,
Study 874.

To evaluate antibody and clinical responses to yeast
recombinant hepatitis B vaccine in healthy adults who
failed to develop antibody (nonresponders) or
developed only low levels of antibody (hyporesponders)
in  response to three or four injections of
plasma-derived hepatitis B vaccine.

Yeast Recombinant Hepatitis B VYaccine
Lot 978/C-K 563 (10 mcg HBsAg/ml)

Hyron Tong, M.D., Ph.D.
Department of Medical Education
Huntington Memorial Hospital
100 Congress Street

P.0. Box 7013

Pasadena, CA 91105 - 7013

Deborah Roskamp, R.N.

Liver Center

Huntington Memorial Hospital
100 Congress Street

P.0. Box 7013

pasadena, CA 91105 - 7013

Liver Center

Huntington Memorial Hospital
100 Congress Street

P.0. Box 7013

Pasadena, CA 91105 - 7013

September 1985.

In progress.

Participants in the study will be healthy adults of
either sex (pregnant women excluded) who failed to
develop antibody (S/N <2.1) or had very minimal
antibody development (S/N 2.1-9.9) after receiving
three or four injections of plasma-derived hepatitis 8
vaccine. Approximately 40 persons will be enrolled.
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Study 874

PROCEDURE: Each participant will receive a 1 ml injection of vaccine
in the deltoid muscle at 0, 1, and 6 months. Study
participants will be asked to take and record their body
temperature for five days after each injection of vaccine
and to record any local or systemic complaints. They will
also be asked to notify the study investigator immediately
if an unexpected or serious reaction occurs.

Blood specimens will be obtained prior to vaccination and
at 1, 2, 3, 6, and 8 months postvaccination. Additional
samples will be obtained at 12 and 24 months from those who
have seroconverted by eight months.

A1l blood samples will be assayed for HBsAg, anti-HBc,
anti-HBs, and ALT. Testing will be performed at Huntington
Memorial Hospital and the Medical Laboratory Network. Some
samples may be assayed for yeast antibody and anti-HBs
subtype specificity at MSDRL.

RESULTS: NONRESPONDERS/HYPORESPONDERS TO PLASMA-DERIVED YACCINE
10 mcqg lot £#978/C-K563 at 0, 1, and 6 months

1 Number Vaccinated:

Injection No.

1 2 3

26 26 0

2. Serologic Results:

At one month, 36% (9/25) of the vaccinees
seroconverted for anti-HBs (S/N 22.1). Further
serologic data are not available. :

3. Clinical Complaints

A summary of frequencies of c¢linical complaints is not
yvet available. However, no serious or alarming
adverse events attributable to vaccine have been
reported. Vaccination and follow-up continues in

progress.

3129172
1/6/86
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PROGRAM:

PURPOSE:

VACCINE:

PRINCIPAL
INVESTIGATORS:

SECONDARY
INVESTIGATORS:

STUDY LOCATION:

2407IN
12/31/85

Alum-Adsorbed Yeast Recombinant Hepatitis B Vaccine,
Study 875

To evaluate antibody and clinical responses to
licensed hepatitis B vaccine (Heptavax-8) and yeast
recombinant hepatitis B vaccine in renal dialysis
patients who have already failed to develop antibody
after receiving three injections of HEPTAVAX-B.

Yeast Recombinant Hepatitis B Vaccine
Lot #993/C-K937 (20 mcg HBsAg/ml)

Licensed Vaccine (Heptavax-B)
Lot #2277K (20 mcg HBsSAg/ml)

Theodore L. Johnson, M.D.
The Duluth Clinic, Ltd.
400 E. Third Street
Duluth, MN 55805

Richard N. Hellman, M.D.
The Ouluth Clinic, Ltd.
400 E. Third Street
Duluth, MN 55805

Mark R. Eckman, M.D.
The Duluth Clinic, Ltd.
400 East Third Street
Duluth, MN 55805

pPamela Elde, R.N.
Miller-Dwan Medical Center
502 East Second Street
Duluth, MN 55805

Gayle 6ilmore, R.N.
Miller-Dwan Medical Center
502 East Second Street
Duluth, BN 55805

Miller-Dwan Medical Center
502 East Second Street
Duluth, MN 55805

0094
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Study 875
DATE INITIATED: June, 1985
DATE COMPLETED: In progress.
STUDY POPULATION: Adult patients who are receiving dialysis treatments

for end stage renal disease and have failed to develop
anti-HBs following administration of plasma-derived
hepatitis B vaccine (HEPTAVAX-B) are eligible for the
study. Prospective subjects must not be pregnant,
must be negative for HBsAg, anti-HBc, and anti-HBs,
and must have a normal ALT. Approximately 40 patients
will be enrolled in the study.

PROCEDURE : Prior to administration of the 1Ist injection of
vaccine, participants will have a blood specimen
obtained and tested for HBsAg, anti-HBc, anti-HBs and

ALT.
Participants will be assigned to one of the following
groups:
Group Yaccine
1 Plasma vaccine (HEPTAVAX-B)
2 Yeast Recombinant vaccine

Participants will also be distributed between the
groups with respect to sex and 10 year age strata
(i.e., 30-39, 40-49, etc.).

Each subject will receive 2 - 1.0 ml (40 mcg HBsAg)
intramuscular 1injections of HEPTAVAX-B (Group 1) or
the yeast recombinant vaccine (Group 2) at 0, 1, and 6
months. Vaccinees will be asked to take and record
their temperatures for 5 days after each injection and
record any local or systemic complaints that they have.

Follow-up blood samples will be obtained at 1, 2, 3, 6
and 8 months following the first dnjection of
vaccine. A1l samples will be tested for HBsAg,
anti-HBc, anti-HBs, and ALT. Assays for ALT will be
done in Duluth, Minnesota. A1l other assays will be

2407172
12/31/85



PROCEDURE:

RESULTS:

24071/3
12/31/85

(Cont.)

done
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Study 875

by the HMerck Sharp and Dohme Research

Laboratories (MSDRL).
DIALYSIS PATIENTS (Nonresponders to HEPTAVAX-B):

40 mcg Lot 993/C-K937 (Yeast Recombinant) at 0, 1, and
6 months

40 mcg Lot 2277K (Licensed) at 0, 1, and 6 months

1.

Number Vaccinated:

Injection No.
Yaccine 1 2 3
Yeast Recombinant 17 15 0
Plasma-Derived 18 17 0

Serologic Results:

Two month serologic data are available for 13
participants who received yeast recombinant
hepatitis B vaccine. Seroconversion for anti-HBs
(S/N >2.1) at two months was 38% (5/13). Fifteen
percent (2/13) of these vaccinees developed
protective levels of anti-HBs (mIu/ml >10) at
that time.

The GMT at two months for all subjects who
received yeast recombinant vaccine subjects was
1.4 miu/ml and 70.7 mIU/ml for responders with a
titer of mIU/m] >10.

Two months serologic data are available for 15
subjects who received plasma-derived hepatitis B
vaccine. Forty-seven percent (7/15) of the
participants seroconverted (S/N >2.1) and
developed protective levels of anti-HBs (mIU/ml
>10) at two months.

The GMT at two months for all vaccinees was 5.1
miu/ml and 131.6 mIU/m1 for responders with a
titer of mIU/ml >10..
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Study 875

RESULTS (CONT.): Refer to Table 1 for anti-HBs responses and GHMTs
through two months of follow-up.

Two participants who received yeast recombinant
hepatitis-B vaccine and one participant who
received plasma-derived vaccine were found to have
Tow positive anti-HBs titers prior to
vaccination. A1l three participants had a >4-fold
rise in their anti-HBs titers one month after
their first injection of vaccine.

3. (Clinical Complaints:

Clinfcal follow-up data are available for at least
15 participants from each vaccine group after the
first and second injections. The overall
frequencies of complaints are presented below:

Type of F n_% by Injection Mo.
_ Complaint 1 2 3
Yeast Recombinant Injection Site 12(2/17) 0(0/15) —
Systemic 29(5/717) 13(2/15) o

Plasma-Derived Injection Site 13(2/16) 0(0/15)
Systemic 31(5716)  71(1/15)

Refer to Table 2 and 3 for 1istings of specific
clinical complaints by injection number. Maximum
temperature data are provided in Tables 4 and 5.

ALT Elevations:

Two participants had elevated ALT levels (1.5 to 2.0
times the upper 1limit of normal) prior to
vaccination. They remained elevated at one and two
months post the {imitial vaccine injection. Neither
patient was seropositive for HBsAg or anti-HBc.

One subject developed an elevated ALT level (1.5 times
the upper 1imit of normal) one month post the second
injection of plasma-derived hepatitis-B vaccine. He
was seronegative for anti-HBc, HBsSAg and anti-HBs at
that time. Additional serum samples are pending.

24071/4
12/31/85



RESULTS (CORT.):

24071/5
12/31/85

Study 875

Reactions Reported to the 0oBRR:

Three participants withdrew from the study due to
clinical complaints following one injection of vaccine.

1. A 32-year old male who received two 20 mcg
injections of yeast recombinant vaccine (one
injection into each deltoid) developed a swollen,
sore and stiff left arm after administration of
the vaccine. The swelling and soreness persisted
for one week and then subsided. No treatment was
necessary. The subject recovered.

2. A 70-year old male reported becoming "§11° after
receiving two 20 mcg injections of Heptavax-B (one
injection into each deltoid). The participant was
hospitalized. The study investigator considered
the illness unrelated to vaccine.

3. A 72-year old male developed generalized achiness
and a headache three days after administration of
his first injections of yeast recombinant
vaccine. Forty-eight hours after onset of those
symptoms, he developed a flu-like syndrome with a
temperature of 100°F.

There have been two deaths among the study
participants unrelated to vaccine administration.

1. A 53-year old female hemodialysis patient with an
18 month history of widely metastasized
adenocarcinoma of the breast in addition to
chronic obstructive pulmonary disease, —
hypertension, and uremic pericarditis, died ®©
days after administration of the second injections
of Heptavax-B. Death was due to respiratory
failure. The study investigator did not consider
the death vaccine related.

2. (b) (6) days after administration of the second
injections of yeast recombinant vaccine, a 66~year
old female dialysis patient was hospitalized for
an infarcted bowel. Exploratory surgery was
performed and the (b) (6) the patient
expired.
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Table 1

Antibody Responses Among Dialysis Patients Following Vaccination with
40 mcg Injections of Yeast Recombinant Hepatitis B Vaccine
- Lot #993/C-K937 or Plasma-Derived Hepatitis B Vaccine
Lot #2277K at 0, 1, and 6 Months in Study 875

40 mcg (Plasma-Derived)
GHT_(mIW/ml)

% with Anti-HBs Al Responders
mIU/m} > 10 Vaccinees S/N > 2.1 mIU/m) > 10 S/W > 2.1 mIW/ml > 10 Vaccinees S/H > 2.1 mIUml > 10

40 mcg (Yeast Recombinant)
\f

—_ GV (miWml)
Time % with Anti-HBs All rs

(onths) S/N > 2.1

1 1.7(1/713)  0(0/13) 0.4 1.0 — 50(7/14) 36(5/14) 3.4 37.4 103.5
2 38(5/13) 15(2/13) 1.4 12.0 10.7 47(7715) 41(1/15) 5.1 131.6 131.6
24071/6
12/31/85
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STUDY : 0875
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DOSE : 40 MCG

PATIENT CLASS: NONRESPONDERS (D)
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PATIENT COUNT CLINICAL COMPLAINTS
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TREATHENT  ©

LOT MUMBER  : 2277K
DOSE : 40 MC

PATIENT CLASS

G
HONRESPONDERS (D3

Table 3 (Contd)

PATIENT COUNT CLINICAL COMPLAINTS
PLASHA-DERIVED HEPATITIS B VACCINE

TOTAL VACCINEES (

DAYS POST VACCINATION NUMBER
CLINICAL -— - e s e e e i  BITR
COMPLAINTS b 0 I 1 | 2 I 3 4 | 5 {COMPLAINTS

TR B4 08 8 34 06 0 26 4 3400 254 06 0335 04 36 0405 04 01 30.00 01 3005 2433 2000 90% [ 3% 56383 30 06 0600 0008 | 26005 3620 20 0604 2008 29063625 0034 2006 3934 | 3690 263020 2030 0990 3¢ | 29060920 00005036 2058 | 00 0030 20 0399500 393 [ 3500 10908003590 3638 | 3924305838 2 20 20 00

I | i | | I |

NAUSEA | o | o | o | o | | b I | | 1

: ¢ 0.02) | ¢ ©.02) : t 0.072) | 0.0%2) ) ¢ 0.074) = € 6.32) | : € 6.32)
------- -— et | e B | | ——a-] ————
PERSONS HITH COMPLAINTS i 2 | 1 | 3 | 1 | 3 10 3 1| I 6

) c12.82y 1t 6.372) | € 18.87%) | 6.3y | ¢ 18.82) [ ¢ 18.8%) | | € 37.5%)
------------ I ) | | l---- e et BT SR
PERSONS KITH NO COMPLAINTS I 16 | 15 | 13 | 15 | 13 | 13 | i 10

| ¢ 87.52) 0 ¢ 93.82) | ¢ 81.3%Z) | € 93.87) | ¢ 81.3%) | ¢ 81.3%) | : ( 62.5%)
----------------------------- | Bt | f-- | I -——-]- -] oo
PERSONS MITH NO DATA i 2 2 | 2 | 2 | z ] 2 0 | 2

o 12,2z 0 ¢ 12220 0 ¢ 31,270 0 ¢ 11,320 | ¢ 12y 1 ¢ | I ¢ 11.10)

05600



STUDY
TREATHMENT
LOT NUMBER
DOSE
PATIENT CLASS:

ce ss es ve

0875

2277
40 MCG

NONRESPONDERS (D)

Table 3 (Contd)

PATIENT COUNT CLINICAL COHPLAINTS
PLASMA-DERIVED HEPATITIS B VACCINE

TOTAL VACCINEES (

17 PATIENTS) - DOSE 2

DAYS POST VACCINATION | NUBER
CLINICAL  Jeeemememe—- mmmecemee————— ——————— ——— -] MITH
COMPLAINTS | 0 | 1 ] 2 | 3 | ) | 5 |COMPLAINTS

0500634 30 5 85 2430 63 2 0 3410 35 20 20 20 340600006 0H00-000% 3050 040 3800 | 26283036 2050303 3908 | 2600200000 0 0800 053¢ | D36 3000202036 243620 | 20 1920300003 343630 | 282006 0430 220000 | 2430000600 000 2 0n 0t | 4 ua3e 00 0ot 0ne 20 | M arssde MM RIRE

------------ -~ et EECEEEEEEEY B [ ---1 -——-|- | -l ———-

SYSTEMIC I o | 1 10 o | o | o | o | | 1

o 0.02) L € 6700 1 € 0.04) b ¢ 0.02) | ¢ 0.0%4) | ¢ @.0%) | | ¢ 6.72)
| ] ] | I | | |
HUSCULOSKELETAL ] o | 1 0 o | o | o | [ | | 1
bt .02y 0 € 6.7220 0t 0.0 |t 0.02) | ¢ 0.02) ) ¢ @.02) | It 6.72)
I | ] I I | ] |
MUSCLE STIFFNESS | o | 1 | e I o | o | o | i 1
e 0.0z | ¢ 6.7 ) ¢ 0.04) | t 0.0%) : « 0.04) | t @.0%) | It 6.70
- -- e it bt -=f- | | I ———
PERSONS MITH COMPLAINTS i o | 1 1 o | o | o | o | | 1
¢ o0.020 0 ¢ 6.7z | ¢ ©.02) ) ¢ 0.02) 0 ¢ 0.04) | t ©.02) | It 6.720)
B et T -1- === Sl EEE T et | e | --
PERSONS MITH NO COMPLAINTS | 15 | 16 | 15 | 5 | 15 | 15 | | 14
| 1100.0%) § ¢ 93.3%) | 1100.04) : 1100.0%) | (100.6%) | (100.0%) : | t 93.31)
-- -- R e | BT R [ e | e B e I- -
PERSONS HITH NO DATA | 2 | 2 | P | 2 | 2 | 2, | | 2
I ¢ 11.87) 0 ¢ 12.87) 0 € 31.8%) | t 31.8%) | € 11.8%) | ¢ 11.82) | I ¢ 21.82%)

15600



STUDY :
TREATMENT :
LOT MUMBER t CK937
DOSE :

0875

Table &

PATIENT COUNT MAXIMUM TEMPERATURES
RECOMBINANT HEPATITIS B VACCINE

40 MCG
PATIENT CLASS: NONRESPONDERS (D)

DAYS POST VACCINATION NUMBER
HAX TEMPERATURE  |===em=ccceccccucccneccccncccccccccnccanncncnea ——emmce e ca——— - ——eeee=| HWITH
(DE6 F, ORAL) ¢ | 1 | 2 | 3 | LY | 5 | I | HAX TEHP
30102 DH0E 0036 00 26 5670 0629 00 0 20 3630 3635 29000000 | 383530063000 300 2608 | SH2020 00383030 00000 | seaentatie it ptaneest | onvempemaneranee | urm ot nmnniesen | v niee | annonnnn e | wamninnine | sensnnnmng
l | 1 | I | I 0
NORMAL } 1 | U | 1 ) b | P | ) oY
: t 5.94) { t 5.92) | ¢ 5.94) : U 6.37%) = { 5.92) : t 12.5%) : I ¢ s.92)
I ]
< 99 I 10 | 12 | 13 | 1 | 10 | 12 | 1 6
: ( 58.8%) | ¢ 70.6%2) : { 76.5%2) : ( 68.87) | ( 58.8%) : ( 75.0%) : : t 35.372)
| |
99 - 99.9 | s | 6 | 2 | 6 | s | S O | | 7
: t 29.6%) : ( 23.5%) ‘ ( 11.8%) : ( 25.0%) : t 29.6%) : « 6.3%) : : ( 61.2%)
100 - 100.9 i 1| e | e | e | e | P | I 2
| € 5.94) : t 0.02) | ¢ 0.02) : { 0.0%) = t 0.02) } { 6.3 l = t 11.87)
I I
102 - 162.9 i o | o | b I | o | b U | e | | 1
€ 0.2 1 ¢ 0.02) | 1 5.92) : t 0.00) | € 5.9 { t 0.0%) : : t 5.9%)
------- | |--=- | | —— ——— et
TEXPERATURE TAKEN I 17 | 17 | 17 | 16 | 17 | 16 | 0 17
| (100.02) | €100.0%) | (100.04) | ¢ 94.1%) | (200.0%Z) | ( 94.1XZ) : : 1100.0%)
-— ) --1 | cemmae- foue | ——— ettt BRI -———-
TEMPERATURE NOT TAKEN | o | o | o b R | o | 1 ) | 0
It o021t 0.0 [ ¢ 0.0 0 ¢ B9 1€ 8.0 0t 5.9 | I ¢ e.00)

25600
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PREIMMUNE ADULTS - POPULATION SUMMARY

Preimmune adults are included in the populations of two studies (Study 817 and
Study 813, addendum 6 and 7). The pre-existing hepatitis 8 antibody in this
population may be naturally acquired or due to previous administration of
either plasma-derived or yeast recombinant hepatitis B vaccine. The studies
are designed to assess antibody and clinical responses of preimmune adults to
a single 10 or 5 mcg booster injection of hepatitis B yeast recombinant

vaccine.

To date, 63 preimmune adults have received a 10 mcg dose of yeast recombinant
vaccine. Anti-HBs responses 1-2 months after the booster injections have been
measured in mIU/ml for 31 subjects. A1l 31 participants demonstrated a boost
in anti-HBs titer at that time. The GMT at 1-2 months post-vaccination was
1110.6 mIU/m) versus a prevaccination GMT of 62.0 mIU/ml. Anti-HBs responses
expressed in S/N ratio units are also available for an additional 31 subjects
whose antibody response was measured 2-4 weeks after a single 10 mcg booster
injection. Ninety-seven percent (30/31) of these participants demonstrated a
boost in antibody titer at 2-4 weeks. One vaccinee who was seronegative at
the time of vaccination but antibody positive at an earlier time failed to
develop detectable antibody four weeks after vaccination.

Twenty-eight preimmune adults have received a single 5 mcg booster injection
of vaccine. All 25 participants tested at 1-2 months after the booster
injection demonstrated a boost 1in anti-HBs titer. The GMT 1-2 months
post-vaccination was 1275.2 mIU/m) versus a pre-vaccination GNT of 59.9 mIU/m.

The vaccine has been well tolerated in this population. WMo serious reactions
attributable to vaccination have been reported.

3170IN
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PREIMMUNE ADULTS

Study 813 - New York, NY - Dr. M. Davidson

The population for study 811 addenda 6 and 7 consists of <¢wo groups of
pre-immune health care personnel. Group 1 (addendum 6) includes personnel who
received plasma-derived hepatitis B vaccine at 0, 1, 2, and 9 months, 5 to 7
years previously. These subjects receive a 10 mcg booster injection of yeast
recombinant hepatitis B vaccine lot C-M126. Group 2 (addendum 7) includes
subjects who previously received 2.5 mcg injections of vyeast recombinant
vaccine at 0, 1, and & months in study 813. These participants receive either
a 5 mcg or 10 mcg booster injection of yeast recombinant vaccine lot C-M126.

Thirty-one group 1 participants have received a 10 mcg injection of vaccine.
At one month post the booster injection, 21 of 30 (70%) subjects had a greater
than four-fold rise in anti-HBs titer.

In group 2, 28 participants have received a 5 mcg injection and 28 have
received a 10 mcg injection of vaccine. At 1-2 months after receipt of the
booster injection, 21 of 25 (84%) subjects, who received a 5 mcg dose, had a
greater than four-fold rise in anti-HBs titer. The GMT for all vaccinees was
59.9 mIU/m1 prior to the booster dose and 1275.2 mIU/m1 1-2 months post the

booster injection.

Twenty-three of 27 (85%) participants, who received a 10 mcg booster dose, had
a greater than four-fold rise in anti-HBs titer 1-2 months post the vaccine
injection. Prior to the booster injection, the GMT for all vaccinees was 96.5
miU/ml. The GMT rose to 1337.0 mIU/ml 1-2 months after the booster dose.

No serious adverse experiences attributable to vaccine have been reported.
Refer to the summary on health care personnel/healthy adults for data
regarding other subjects vaccinated in this study.

Study 817 - West Point, PA - Dr. R. Bishop

The study population consists of 2 groups of healthy adults. Group 1 includes
pre-immune adults (naturally acquired anti-HBs or plasma-derived vaccine
induced) who receive a single 10 mcg dose of yeast recombinant vaccine lot
C-K444. Group 2 includes healthy adults who were nonresponders to previously
administered plasma-derived vaccine. These participants receive a 10 mcg
injection of yeast recombinant hepatitis B vaccine lot C-K444 at 0, 1, and 6

months.

Five healthy pre-immune adults (group 1) have received a 10 mcg injection of
vaccine. A1)l five subjects showed a greater than four-fold rise in anti-HBs
titer three months post the booster injection. The GMT for all the vaccinees
prior to the booster dose was 5.7 mIU/ml. At three months after the booster
injection, the GMT for al) vaccinees was 402.5 mlU/ml. "

NN
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Study 817 - West Point, PA - Dr. R. Bishop (Cont.)

There were no serious or alarming adverse experiences attributable to
vaccine. Refer to the summary on non-responders/hyporesponders for data
regarding other subjects vaccinated in this study.

Na1/se2
1/8/86



Study 813



PROGRAM:

PURPOSE :

VACCINE:

PRINCIPAL
INVESTIGATOR:

SECONDARY
INVESTIGATOR:

STUDY LOCATION:

DATE INITIATED:

DATE COMPLETED:

23401/
1/18/8b

00959

Alum-Adsorbed Yeast Recombinant Hepatitis B Vaccine,
Study 813

TJo evaluate antibody and clinical responses to several
dose levels of yeast recombinant hepatitis B vaccine
among the following populations:

1. Health Care Personnel (Seronegative)
2. Preimmune Adults
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STUDY POPULATIONS:
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Under the original protocol and subsequent addenda,

the following groups

included in the study.

sex,

of health care personnel are

Participants may be of either

but pregnant women

are excluded.

Initially

seronegative subjects have not previously received any
hepatitis B vaccine.

ini

Add

Add.

Eddvm___m- Characteristics

tial

prolocol

. 0N

72

. 93

. P8

. 87

Initially
seronegat ive

Initially
seronegat ive

Initially
seronegat ive

Initially
seronegat ive

Initially
seronegative

Initially
seronegative;
>40 years of age

Initially

seronegative;
>80 years of age

vaccinated 3-S5 yrs 100

previously with
plasma derived
hepatitis B vaccine
(HEPTAVAX-B)

Vaccinated pre-
viously with

three 2.5 mcg
doses of recomdi-
nant vaccine under
Add. #2.

50

50

50

50

50

Number Vaccine Lot No.&

Regimen

972/C-K444

972/CK444

972/CK444

819541/1807 1/

C-1220

819541718071/
C-1220

. 85880/22123/

C-H125

85851722128/
C-H126

85861722124/

C-H126

85861/22124/
C-H12%

10 mcg (1.0 m1) at
0, 1, and 6 months

§ mcg (0.5 ml) at
0, 1, and 6 months

2.5 mcg (0.25 ml) at
0, 1, and 6 months

10 mcg (0.5 m1) at
0, 1, and 6 months

S mcg (0.25 ml) at
0, 1, and 6 months

20 mcg (1.0 m1) at
0, 1, and 6 months

10 meg (1.0 m)) at
0, 1, and 6 months

10 mcg (1.0 m1) at
time 0

S mcg (0.5 ml) or
10 meg (1.0 ml) at
time 0




PROCEDURE :

RESULTS:
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Participants receive intramuscular dinjections of
vaccine according to the regimens outlined above under
STUDY POPULATIONS. Those enrolled under addendum #5
who fail to develop antibody following 3 injections of
vaccine or have only a transient response that becomes
negative by 12 months after the first dose may receive
a fourth injection of vaccine.

Participants will be asked to record their temperature
for 5 days after each injection of vaccine and to note
any local or systemic complaints. Unexpected or
serious reactions are to be reported immediately to
the study physician.

Blood samples will be obtained from the dinitially
seronegative groups prior to and on the day of the
first vaccination. Follow-up samples will be obtained
1, 2, 3, 6, 8, 12 and 24 months after the initial
injection of vaccine (initial protocol and addenda
#1-5). Follow-up samples from persons vaccinated
under addendum #6 are only takem 1 month after
vaccination while persons enrolled under addendum #7
have blood samples taken 2 weeks, 4 weeks, and &
months after vaccination.

Blood samples will be assayed for HBsAg, anti-HBc,
anti-HBs and ALT by Dr. Krugman's laboratory and may
be assayed for yeast antibody by the Merck Sharp and
Dohme Research Laboratories. Samples with an anti-HBs
titer 225 mIU/m1 may be tested to determine the
relative proportions of anti-a and anti-d activity.

PREIMMUNE ADULTS (Previously Vaccinated
with plasma-derived hepatitis B vaccine):

10 mecg lot 85861/22124/C-M126 at time O

1. Number Vaccinited: K3

2. Serologic Results:

At one month following administration of the
booster injection of yeast recombinant vaccine, 21
of 30 (70%) participants had a greater than 4-fold
rise in anti-HBs titer.
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RESULTS: (Contd)

23401-14
1/13/86

00962

Study 813

- Refer to Table 1 for anti-HBs titers prior to and
post the booster injection.

3. Clinical Comg]g!nts:

Clinical follow-up data are available for 19
participants after the booster injection of
vaccine. The overall frequencies of complaints
are presented below:

Frequency in ¥

Injection Site 32 (6/19)
Systemic 21 (4/19)

Refer to Table 4 for 1listing of specific
complaints. Temperature data are provided in
Table 5.

No serious or alarming reactions attributable to
vaccine have been reported.

PREIMMUNE ADULTS (Previously VYaccinated
with Yeast Recombinant Hepatitis B Vaccine:

5 mcg lot 85861/22124/C-M126 at time O
10 mcqg lot 85861/22124/C-M126 at time O

1. Number Vaccinated:

Dose Level

5 mcg 28
10 mcgq 28

2. Serologic Results:

Serologic data are available for 25 participants
who received a 5 mcg injection of vaccine and 27
participants who received a 10 mcg injection.
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RESULTS: (Contd) At 1-2 months after administration of the booster
injection, 21 of 25 (84%) participants who received
a 5 mcg dose had a greater than 4-fold rise in
anti-HBs titer. The GMT for all vaccinees was 59.9
mIU/m1 prior to receipt of the booster injection and
1275.2 mIu/ml 1-2 months after the booster dose.

Refer to Table 2 for a listing of anti-HBs titers
prior to and post the booster injection.

Twenty-three of 27 (85%) participants who received a
10 mcg booster dose of vaccine, had a greater than
4-fold rise in anti-HBs titer at 1-2 months post the
injection. The GMT for all vaccinees was 96.5
miU/m)l prior to receipt of the booster injection and
1337.0 mIU/m) 1-2 months after the booster dose.

Refer to Table 3 for a listing of anti-HBs titers
prior to and post the booster injection.

3. Clinical Complaints:

Clinical follow-up data are available for 11
participants who received a 5 mcg injection and 14
participants who received a 10 mcg injection of
vaccine. The overall frequencies of complaints are
presented below:

Type of Complaint Dose Level Frequency in ¥
Injection site 5 mcg 40 (4/10)
Systemic 10 (1/10)
Injection site 10 mcgq 21 (3/14)
Systemic ' 0 (014)

Refer to Table 6 for a 1listing of specific clinical
complaints by dose level. Maximum temperature data are
provided in Table 7.

There were no serious or alarming adverse reactions
attributable to vaccine.

23401-15
1/13/86



00964

Study 813

PUBLICATIONS: Davidson M, Krugman S. Immunogenicity of recombinant
yeast hepatitis B vaccine. Lancet 1985; 1:108-9.

Davidson M, Krugman S. Recombinant yeast hepatitis 8
vaccine: Side effects and immunogenicity compared
with plasma-derived hepatitis B vaccine. Submitted

for publication to Hepatitis Scientific Memoranda.
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Anti-HBs Response Following Primary Immunization with

Table 1

Plasma-Derived Hepatitis B Vaccine* and a

Subsequent Booster Dose (10 mcg) of

Yeast Recombinant Hepatitis B Vaccine®®
5 to 7 Years Later

(b))

Sex

s e e e i ¢ METNT"TNTE EEXZEXXXR EETTE

EETNTTEE

EETNEE=R

Anti-HBs Response S/N

Years After Initia) Immunization

s -

69
12

3.

26
27

144
214
205
100

64

206
266
128
10
8

125
168
211

28
101
204

b

3.4
29
112

« * v« = o
— -t and ——d —d

&

oW -

101
22
5
165
22

<2.

82
226
165

60

40
179
225
157
192

205
177
288
168
146

154
195
106

14
118

112
190
147
112
138
173

Weeks after Booster
2

£

101

203
167
153

98
160

* Plasma-derived vaccine: Lot #C-E575, 20 mcg dose at 0,1,2, and 9 months.
** Yeast recombinant vaccine: Lot #C-M126, 10 mcg dose.

23401-16
1/13/86

00965



00966

Table 2

Antibody Responses to a 5 mcg Booster Injection of

Yeast Recombinant Hepatitis B8 Vaccine Lot C-M126 inm
Health Care Personnel Who Previously Received 2.5 mcg Injections

of Yeast Recombinant Vaccine at 0, 1, and 6 Months

Anti-HBs Titer in mIU/ml

1-2 Honths
Case # Prior to Booster Injection After Booster Injection

(b) (6) 142 9275
115 2473
157 944
33 2145
5.5 153
318 4140
v Neg. 218
13 940
19 832
6.9 244
L 25 274
, - 7.6 301
489 811
i 20 1100
70 1662
59 228
241 3645
90 6360
, 551 7278
19 1553
3390 4116
23 2117
AR 1559 2876
394 5192
45 2865

GMT in mIU/m1 59.9 1275.2

®*  Subject was antibody positive at an earlier time.
** Titer determined 4 months after booster injection.
**% Titer determined 3 months after booster injection.

23401-117
1/13/86
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Table 3

Antibody Responses to a 10 mcg Booster Injection of

Yeast Recombinant Hepatitis B Vaccine Lot C-M126 in
Health Care Personnel Who Previously Received 2.5 mcg Injections

of Yeast Recombinant Vaccine at 0, 1, and 6 Months

Anti-HBs Titer in mIU/ml

1-2 Months
Case # Prior_to Booster Injection After Booster Injection

(b) (6) 13 800
1 812 5828
r 150 651
115 953
55 3732
3.6 18
358 2158
1778 574
86 2189
94 2543
7 163%
231 3837
128 2410
104 3136
212 9161
288 490
Neg. 245
15 169
2498 1837
95 5116
84 1784
56 6188
300 1611
759 4514
93 3508
18 606
145 948

GMT in mIU/m) 96.5 1337.0

* Subject was antibody positive at an earlier time.

23401-18
1/13/86



Table 4
PATIENT COUNT CLIMICAL COMPLAINTS
RECOMBINANTY HEPAVIVIS B VACCINE
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Table 4 (cont)

PATIENT COUNTY CLINICAL COMPLAINTS
RECOMBINANT HEPATITIS B VACCIME
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STUDY t 0813
TREATHMENT :

LOT NUMBER : CM126
DOSE : 10 MCG

PATIENT CLASS: PREIMMUNE ADULTS

Table 5
PATIENT COUNT MAXIMUN TEMPERATURES
RECOMBINANT HEPATITIS B VACCIME

= TOTAL VACCINEES ( 21 PATIENTS) - DOSE 1 |
................ ]
] DAYS POST VACCINATION | MNRBER
MAX TEMPERATURE 1 ———— - - -l MITH
(DEG F, ORAL) i 0 i 1 | 2 | 3 | 6 | 5 | ] | MAX TEMP
37500 5 546 6335 04 36 24 039 0090 49 0 $504 3908 05 0008 | 0905 0700043004 005049 | 1000 090036 2030 362942 | 4099 132600 0250 06 013% | 29904 2030 0030 20 38 30 [ 035 093920 2000480048 | 405009040030 632 0048 | 400000000 050 5400 | 008 be SO0 R0 0EEAP038 ) 050048 00426 0 0000
| ] | | | i | |
NORMAL | 8 | 8 | 8 | 8 | 9 | 1 | ) 8
I ¢ @2.3%) | ¢ 4e.4Z) | ( &2.1%) : ( 92.32) | ¢ 97.62) ) © 57.94) | I ¢ a2.17)
] | | | | i |
< 99 I 9 | 8 | 9 | 10 | 9 | 8 | I 7
¢ &7.6%) | ¢ 66.02) | € 47.672) | € 52.6%) | ( &47.4%) | € &2.3%) | - | ¢ 36.87%)
1 | | I i ] | |
99 - 99.9 ] 2 | 1 ] .| e | 1 o | | 3
1 ¢20.52) | € 5.62) | ¢ 5.3Z2) | ¢ 0.0%) : ( 5.372) = « 0.0%) = : t 15.872)
| | - I i
100 - 100.9 | o | 1 1 | I | o | o | | 1
¢ .00 | ¢ 5.62) : ( 5.3 } t 5.32) : ( 08.0%2) : ( 0.02) : : ( 5.32)
| | ——- - .- ———- e
TEMPERATURE TAKEN [ 19 | 18 | 19 | 19 | 19 | 19 | | 19
I ¢ 99.5%) l t 85.72) | € 90.52) : { 90.5%) : t 90.5%) : { 90.5%) : : { 90.5%)
.................... e |emee— e - = > o] sermesnannes
TEMPERATURE NOT TAKEN | 2 1 3 | 2 | 2 | 2 | 2 | | 2
le o520 ¢1e.32) 1 ¢ 952001 ¢ 982001t 9501 ¢ 9.5 | b € 9.572)

04600



Table 6
PATIENT COUNT CLINICAL COMPLAINTS
RECOMBINANT HEPATITIS B VACCINE

STUDY : 0813
TREATMENT :
LOT WUMBER @ CM126
DOSE : 5 MCG
PATIENT CLASS: PREIMMUNE ADULTS (Previously vaccinated with yeast recombinant hepatitis B vaccine)
: TOTAL VACCINEES ( 11 PATIENTS) - DOSE | |
........... T RS —— - ----....---_----_-___|
t DAYS PDST VACCINATION | MRMBER
CLINICAL fomme- B ——— e e m———— | WITH
COMPLAINTS | [ i 1 | 2 l 3 | 4 | 5 ) JCOMPLAINTS
238730 0454 20 48 02 0 JU Y 08 30 040 8 35 2958 16 043 0000 01090036 3900 0100230030 | 000020053000 3000 00 | 03090 40 00 26006 0000 | 26309940 20 1036003639 | 303926300030 06000938 | 20303000 200508200938 | 26960006 2835 0000 1000 | 0008 20352638 028 008 [ 2034 2038 0030 2020 4038
| | | | | ) ) |
REACTION, LOCAL (IMJECT. SITE) I s | O | 1 ) o | o | o | | 9
\ : { 40.0%) : ( 10.0%) : ( 10.0%) : ¢ 0.0%2) : t 0.04) | ¢ ©.02) | | ¢ 40.02)
........ R ———— -- RN P SR . i -
SORENESS i & | 1 | 1 | o | o | o | 4
: € 40.0%) | € 210.0%) | ¢ 10.0%) | ¢ 0.06#4) | ¢ ©0.0Z) | ¢ ©.0%) | | ¢ «0.0%)
-------------------- - el & {--- e e i | mmmmm—mmeee
SYSTEMIC | o | 1 | e | 1 0 o | | 1
| ¢ 0.04) | € 16.02) | ¢ 10.02) | ¢ 0.02) | ¢ 10.0Z) | ¢ ©0.0%) | 1 ¢ 10.02)
| [ [ | | | 1 |
INTEGUMENTARY SYSTEH | o | o | b N | o | o | o | | 1
: ( 0.04) | ¢ ©.0%) | ¢ 160.0%4) | ¢ 0.02) | ¢ 0.02) | ¢ 0.07) | | ¢ 10.02)
| | | | | | |
PRURITIS/ITCHING | o | o | 1 | o | o | o | | 1
| ¢ 0.04) | ¢ o0.02) | ¢ 18.02) | ¢ ©0.04) | ¢ 0.0Z2) | ( ©.0Z) | | ¢ 10.02)
| | | | | | | [
RESPIRATORY | o | 1 | o | o | S | o | | 1
| ¢ o0.0%) | t 20.02) | t ©0.02) | ¢ ©0.02) | ¢ 16.02) | ( @.0%) | | ¢ 10.02)
{ | | | | | i |
PHARYNGITIS (SORE THROAT) | o | 1 | o | o | 1 o | | 1
: ( 0.0%) : ( 10.0%Z) : ( 0.0%) : ( 0.02) : € 10.02) | ¢ ©.0%) | : ( 10.0%)
- = e mnn——- Oy [P | ———— PR [P | - | j--- -]~ -
PERSONS WITH COMPLAINTS | @ | 2 | 2 | o | b U | o | | 4
| ¢ 60.0%) | ¢ 20.02) | € 20.0%) | ¢ ©.0%) : ¢ 10.0%) : t 0.07) ; : ( 40.0%)
--------- e ST TR R PR |om=~ - ol ettt e b e
PERSONS HITH NO COMPLAINTS | 6 | 8 | 8 | 10 | 9 | 10 | I 6
| € 60.0%) | ( 80.0Z) | ¢ 80.0%) | €100.0%) | ¢ 90.0Z) | (100.07) | ; ( 60.02)
------------------ e D B e | | -—=-| -— -
PERSONS WITH NO DATA | o | e | o | o | o | o | | ]
| € 0.62) [t 0.04) | ¢ o0.02) | ¢ ©0.02) | ¢ ©0.0%21 | ¢ 0.0%) | } ¢ 0.02)
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Table 6 (cont)

PATIENT COUNT CLINICAL COMPLAINTS
RECOMBINANT HEPATITIS B VACCINE

sSTUDY : 0813
TREATMENTY :

LOT NUMBER : CHM126
DOSE t 10 MCE

PATIENT CLASS: PREIMMUNE ADULTS

_______________________________________________________________________ - - - -

: . TOTAL VACCINEES ( 14 PATIENTS) - DOSE | )
............................................. SO |
1 DAYS POST VACCINATION | NUMBER
CLINICAL | Bt ———————— ——mmm—————————— B T ey | MNITH
COMPLAINTS ) [} [ 1 | 2 | 3 | [y | 5 | JCOMPLAINTS
343 5 38 3¢ 3535 3% 30 0% 36 39 55 59 40 % 52 03 3¢ 1O 06 35 00 54 D 3009 405 29 2 008 02 % I f 121 2 2 2221 I 22 2-2-3-3-2-2-% 3 | E-2-2-2-3-3-1-2-2-1.} | lllll.ln!l'}llll!lllﬂ l WAL MW ' 2 2 2-1-1-3-3-2-1- l UMM MIS N
| | I | | i | I
REACTION, LOCAL (INJECY. SITE) | z | 1 | 1 | o | o | o | ] 3
e w32y ¢ 7aaz fe 73200 ¢ 0.0 F ¢ 0.07) | ¢ 0.02) | 1 € 21.4%)
-------- cevesmemeean I e -1 -1 et | el EEET T B |
SORENESS l 2 | b | b S | o | o | o | 1 3
1 €16.32) 0 € 7.12) | € 7.17%) : ( 0.0%) : t 0,000 ¢ o0.,04) | 1t 21.62)
—--- - ] e | —==}-- - -|- Jomememmeee o | EEEEE LR R
PERSONS HITH COMPLAINTS | 2 1 I | 1 1 o | o | o | | 3
: t1.32) 0 ¢ 7.32) 1 ¢ 7.1%) = t 0.0%2) ) ¢ ©0.04) | € 0.04) | | € 23.47)
----------- ———- -~ -1 ———— | | | I--
PERSONS HWITH NO COMPLAINTS | 12 | 13 | 13 | 1¢ | 16 | 16 | | 11
| € 85.72) | € 92.92) | € 92.9%) : (100.02) | (100.0%) | (100.0%) | | ¢ 78.62)
e -1 -1 R ----- -1 B Bt = —mmmmeee
PERSONS WITH NO DATA | o | o | o | o | o | o | | 0
P ¢ o022 ¢ 0.023 0 ¢ o6.02) 1 ¢ 0.022 0 ¢ @.62) | € 0.072) | I ¢ ©8.02)
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STUDY : 0813
TREATHMENT t

LOT NUATBER : CM126
DOSE : 5 HMCG

PATIENT CLASS: PREIMMUNE ADULTS

- 2 o

Table 7

PATIENT COUNT MAXTMUM TEMPERATURES
RECOMBINANT HEPATITIS B VACCINE

DAYS POST VACCINATI | MUMBER
HAX TEMPERATURE | e m—————— e e m e e e e — e ————— | KHITH
(DEG F, ORAL) | ] l 1 I 2 | 3 ] 4 | 5 | | MAX TEMP
938 04030 0448 35 28 2300 3990 37 09 3 59 4520 15 DU 1948 | 250135309998 0900 3048 | 362090 26 36 36 36 06 398 | 20 0095 38 3030 39 35 0500 (| 2630093620 35 2000 395 (| 25003030 30 95 09 05 0005 | 299038 0099 900030 400 | 00630092505 2030 2000 [ 0605 3005 090 3430 2900 | 392630063938 2420 0800
] i ] | i | | |
NORMAL ] 7 | 9 | 10 | 16 | 10 | 100 | ] 7
I ¢ 70.02) : t 90.07) : (100.0%) | (100.0%) | (100.0%Z) | (106.0%) | : { 70.0%)
i i 1 | i
< 99 | 1 | o | e | o | o | o | | 1
| ¢ 10.06%) : t 0.0%) : ¢t 0.0z | ¢ 0.02) | ¢ o0.02) | ¢ ©.0%) | : ( 10.0%)
i | | | |
99 - 99.9 ) 2 | 1 1 o | o | o | o | | 2
= t 20.0%) | € 10.0%) : { 0.0%) : ( 0.07%) { { 0.02) : t 0.0%) I I ( 20.0%)
i - R ] o ———— - | S S S e
TEMPERATURE TAKEN ] 10 | i | 10 | 10 | 10 | 10 | i 10
I € 90.92) | ¢ 90.92) | € 96.92) |  90.9%) : 0 90.92) [ € 90.9%) | : { 90.9%)
----- - [ l | | el Dttt | -1 e
TEMPERATURE NOT TAKEN | S | b I | b | 1 0 1 0 DU | I 1
e 9320 0 ¢ 92y | ¢ 9222 [ ¢ 9.2 0 ¢ 9.2 ) ¢ 9.2 | I ¢ 9.1
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Table 7 (cont)

PATIENT COUNT MAXIMUM TEMPERATURES
RECOMBINANT HEPAYITIS B VACCINE

STUDY : 0813
TREATHENT H

LOT NUMBER ¢ CHM126
DOSE ¢ 10 MCG

PATIENT CLASS: PREIMMUNE ADULTS

| TOTAL VACCINEES ( 1@ PATIEN!S) - DOSE ) |
i -——— -—- -- -]
) DAYS POST VACCINATION | MNRBEBER
HAX TEMPERATURE I m—m———— ----1 WITH
(DEE F, ORAL) | 0 I 1 i 2 | 3 ) 4 I 5 I | | HAX TEMP

TH39IF0030 30 04 013343430 145148 2638 3400 20009000 [ 2030002030 000000 08 [ 4000436582030 49000 200026083034 20005530 | 90000000 9030 2006 2000 | 3800 200 0008 21303000 | 00000 o1t ie e e | 0000 100 207 0004 3000 [ 94203000 et 20009038 | 038 36 ee e 2034

{ ] |
NORMAL i 13 | 13 | 12 | 12 ) 12 | 12 | | 12
| € 92.92) | € 92.92) | ¢ 85.72) | ¢ 85.72) ) ¢ 85.72) | t 85.7%) | | t 85.7%)
| | I I 0 | | |
< 99 | 1 0 1 1 b | 2 | 2 | 2 1 | 1
o 7320 0 ¢ 7120 ) € 7,120 | € 14.3%0 0 € 16.372) | € 16.372) | It 7.2
| ) 1 | ] | | i
99 - 99.9 ] o | o | 1 | o o | o | I 1
I ¢ o6.02) = t 90.0%) : t 7.0 : t 0.02) : t 0.072» : t 0.0%) : : t 7.12)
IR - ] TR T T e cw)esnccccoon |eocrencccncnccnccsece|ccnncaaa ———
TEMPERATURE TAKEN l 16 | 16 | 1¢ | 16 | 16 | 16 | i, 16
. | €100.02) | €(100.02) [ (100.02) : 1100.02) : 1100.0%) { €100.02) 1| : 1100.02%)
---------------- 0 -1 -——- ——- ——— I -- emmmeemeee
TEMPERATURE NOY TAKEN | o | [ | o | o e ! o | (]
I ¢ 0.0y 0 ¢ o0.02» 0 ¢t o0.040 | ¢ 0.04) 0 ¢ 0.0%) { ¢ 0.0%) | 1 ¢ o0.0%)

o
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IMMUNCGENIGTY OF RECOMBINANT YEAST
HEPATITIS B VACCOINE

&u.—hbrrﬂglndunum m(\wu,pnu)nm
recipients of recombisant bepsuds B vectiee “the imsmuse
fespense in the recombinent vecsing group oos lem prensumssd
Guring the firs meaths thaa i the plassw veccine group, as thowe
by lover careconvernica raies mod lower wmems astirHBe bevals™.
mrmalonmdmm-u.xn

As indicared ia the wble, sur resules i o sisiler srudy i eas
busdred and seves seresegative bealth profeasisaals, 21=30 yeass
of age. revesled ementinlly the eame isnmune resposse is recigieats,
el § yg and )0 ug dosss of recombinant yeast bepatitis B veccing
whea compared with 2 comparable group who received 20 g doem
ef plasmo<derived vectise,

\'Mmdm“hmhmtt&ryul
busdred vecciness. Mere emtemsive wudies will be rogquired »
evalute enti-HBs respence eed its pervisience in veapients ef
recembinany beporiis B vectine. ln the essatime, eus iniual result

e W
DL Matees) Comsm, Moavowx Davioeox
Neo Yest, NY 28016, U8A Savy Raveman
FHELANCET.JANUARY 12,1885 _ 109

SERCCOMVERSION RATES AND GE0MITIUC MIAN TITRIS (EMT) 6F ERONICATIVE BNBIVBUALS, ADULTS GIVEN RECOMBINANT 62
FLASMA-DERNVED REPATITES B vaCoR

Reccoabpon werased
Weg S Pissmo denved (30 1338

Tems® barRDs altme SN o AstrHBo e S/ oo AsHBs £9% eao
[=>)] [ ] ©MND GMD rEpE GMT) (GMT) [ (GMT)

] 2231 (6TB) a2 0 3136 TFB) s a3 BBAT (IR) o

2 40%8) (89T [59) b1 90730 1) @ 8 345 (W) 9

3 $0191 (67) 049 2 $2/30 (B5%) 13 ] 4347 (PUR) ™

@ V50 (99°%) o1} (] 53736 (99%) [ 1] o @ 47 185%) [+

R 4560 (9F°) [[2}] ] QO30 (85D) n [P 497 (05D) a1

*Vemmr gem @ 0. 1. 20 0 ety Pelisogp 0 1 mamds (phesms Gacel) @ § amtds (ressmbeeny). Phio i FT2CK 0. item in 731.

Davidson M, Krugman S. Immunogenicity of recombinant yeast hcutitis B vaccine.
.BJ.!.! 1985; 1:108-9.
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RECOMBINANT YEAST HEPATITIS B VAéCINE: SIDE EPFECTS AMD
IMMOMOGENICITY COMPARED WITH PLASHA-DERIVED HEPATITIS B VACCINE,

Hogton Davidson and Saul Krugman
NYU Medical Center, New York, N.¥.

A yeast recombinant hepatitis B vaccine (Merck Lot no. 972/C-
K444) was evaluated in 167 seronegative health professionals, 21-
3¢ years of age. The clinical and antibody responses were
compared with the results of a previous similar study using a
plasma-derived hepatitis B vaccine (Merck Lot mo. 7S51).

The vaccine was administered at @, 1 and 6 months te the
following three groups: 1) 51 adults who received a 16 meg dose
of recombinant vaccine;~2) 56 adults who received a 5 mecg dose of
recombinant vaccine, and 3) 47 adults who received a 2¢ wmecg dose
of plasma-derived vaccine. The three groeups included medical
students, house staff, and nurses who were of comparable age and

sex.
Results

. 8ide effects were negligible in all three groups. They
consisted of transient, local soreness at the site of the
inoculation in about 25% of the vaccinees in each group. No
systemic reactions were observed.

The seroconversion rates and geometric mean titers are
summarized in the Table. The results are essentially the same for
all three groups. Under -the conditions of this study the S5 mcyg
end 1¢ mcg doses of recombinant hepatitis B vaceine were: just as
immunogenic as a 28 mcg dose of plasma-dexived hepatitis B

vaccine.

Comment

A zecent zeport by Jilg et al (Lancet 1984; 2:1174-75)
described a similar study in 3¢ seronegative medical students and
laboratory- workers whose age and sex were comparable to those in
our groups. They stated that "the immune response in the
tecombinant vaccine group was less pronounced during the first
months than in the plasma vaccine group, as shown by lower
seroconversion zates and lower mean anti-HBsS levels.”™ Our results
in 187 similar.zecipients of the recombinant hepatitis B vaccine
do not support this conclusion. . : . 3

It is obvious that valid coneclusions cannot.be‘dzaun from
studies involving either 36 or 166 vaccinees. Mere extensive
studies will be required to determine anti-HBs response and its
persistence in recipients of recombinant hepstitis B vaccines.

pavidson M, Krugman S. Recombinant yeast hepatitis B vaccine: Side effects
and {mmunogenicity compered with plasma-derived hepatitis 8 vaccine.

Submitted for publication to Hepatitis Scientific Wemorands.
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Seroconversion Rates and Geometric Mean Titers of Seronegative

Adults Who Received Recombinant Yeast Hepatitis B Vaccine (Merck

Lot No. 972/C-K444) or Plasma-Derived Hepatitis B Vaccine (Herck
~Let Ne. 751).

Time Recombinant Hepatitis B vaccine
Interval 16 mcqg dose . S mcg dose
anti=-HBs [mIU/ml|S/N Ratio|lanti-HBS |miIU/ml| S/N Ratio

(Months) [ tesponse GHT GMT response GMT " GHT

° e - i = - e o -

1 22/51 (43%)] 42 19 21/56 372) S5 25

2 48/51 (94%)) 88 37 51/56 (9)%)} 69 38

3 50/51 (98%)| 145 52 52/56 (93%)| 128 51

6 69/50 (981)| 321 63 53/56 (95%)| 184 42

8 45/66 (98%)11911 166 69/30 (98X)] 839 124

Vaccine given at €, 1 and 6 months.

Age Range:

21 - 36 years
Time Plasma-Derived Hepatitis B Vaccine
Intecrval 28 meg dose
anti-HBs S/N Ratie

(Months) response GMT

0 = -

1 18/47 (38%) 20

2 34/47 (79%) 37

3 45/47° (96%) 79

6 44/47 (94%) 94

7 46/67 (98%) 161

Vaccine given at €, 1 and 6 months.
21 - 36 years

Age range:
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PROGRAN:

PURPOSE :

VACCINE:

PRIMARY
INVESTIGATOR:

SECONDARY

INVESTIGATOR(S) :

STUDY LOCATION:

DATE INITIATED:

DATE COMPLETED:

25471 /cfs
12/20/85

00978

Yeast Recombinant Hepatitis B Vaccine, Study 817

To evaluate antibody and clinical responses to 10 mcg
doses of yeast recombinant vaccine among:

1. preimmune healthy adults

2. healthy adults immunized previously with plasma-
derived vaccine who were nonresponders (anti-HBs
negative.

Yeast Recombinant Hepatitis B Vaccine
Lot #972/C-Ka44 (10 mcg/ml)

Robert P. Bishop, M.D.
Director, Health Services
Merck & Co., Inc.

West Point, PA 19486

Edgardo P. Avancena, M.D.
Joseph C. Rogers, M.D.

Joseph P. Romano, M.D.

Merck & Co., Inc.
West Point, PA & Rahway, NJ

Merck & Co., Inc.
West Point, PA 19486
Merck & Co., Inc.
Rahway, NJ 07065
March 21, 1984

In progress
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Study 817

STUDY POPULATION: The study population will consist of 40-50 healthy
adults of either sex (excluding pregnant females), who
are employees of Merck & Co., Inc. Half of the
population will consist of persons with pre-existing
hepatitis B antibody which may be either naturally
acquired or plasma vaccine finduced. The other half
will consist of persons who have been vaccinated with
plasma vaccine but failed to develop detectable
antibody to hepatitis B. All participants must be
negative for anti-HBc and HBsAg, and have a normal ALT

level.

PROCEDURE : Study participants are allocated to one of two
regimens as shown below. A1l injections are
intramuscular.

Time of
._Group No. Dose Vaccination
1. Preimmune 5 1.0ml (10 mcg) 0

2. Nonresponders 4 1.0ml (10 mcg) 0, 1 & 6 mos.

Vaccinees are asked to record their temperature daily
for five days after each injection and also to record
any local or systemic complaints they may have during
this period.

A Dblood specimen (10-15 mi) is obtained from each

participant approximately 2 weeks before the first.
vaccination. Post-vaccination blood samples are

obtained at 1, 2, 3, 6, 8, 12 and 24 months. The

samples are assayed for HBsSAg, anti-HBc, anti-HBs,

yeast antibody and ALT. Those with anti-HBs titers >
mIU/m1 may be tested for the proportions of anti-a and

anti-d activity.

25471-2/cfs
12/20/85
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Study 817

RESULTS: PREIMMUNE ADULTS:

10 mcg Lot #972/C-K444 at time 0

1. Number Vaccinated: 5

2 Serologic Results:

A1l five vaccinees showed a large boost in
anti-HBs following vaccination. Table 1 shows
individual anti-HBs responses for up to 12 months
of follow-up.

3. Clinical Complaints:

Clinical follow-up data are available for all 5
vaccinees for the five days of follow-up
following vaccination. Specific complaints and
maximum temperatures reported during that time
are provided in Tables 2 and 3.

Type of Complaint Frequency in &

Injection Site 20 (1/5)
Systemic 0 (0/5)

There were no serious or alarming adverse
reactions attributable to vaccine.

25411-3/cfs
12/20/85
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Study 817

Table 1
Antibody Responses Among Preimunne Adults Following VYaccination

with a Single 10 mcg Dose of Yeast Recombinant Hepatitis B Vaccine
Lot #972/C-K444 in Study 817

Anti-HBs (mIU/m1)

Case # _Pre 1 _Mo. 3 mo. 6 mo. 12 mo.
‘b)(S) 4% 15.2 105.7 150.0 26.5
| 4* 810.9 404.3 99.5 52.5
8* 475 456.1 355.72 62.3
11.5 -— 350.3 50, 7%
4> 1734 .4 2063.4 1119.3 318.6
GMT (mIU/m1) 5.7 317.4 402.5 197.6 12.5

*Approximate mIU/ml Kb)(4)titer + 4)
**Late bleeding at 8 months.

25471-4/cfs
12/20/85



Table 2

PATIENT COUNT CLINICAL CONMPLAINTS
RECOMBINANTY HEPATITIS B VACCINE

STUDY t 0817
TREATHMENT 2

LOT NUMBER : CKa%%
DOSE : 10 MCG

PATIENT CLASS

PREIMMUNE ADULTS

-

TOTAL VACCINEES ( 5 PATIENTS) - DOSE 1

|
|
| NUMBER
CLINICAL |-- memeemm—ceeee—— e e e - - WITH
COMPLAINTS | ] ] 1 | 2 | 3 | L3 | s | |COMPLAINTS
5300305 0 2438 20 06 20 34 45 33 08 25 0 0 06 0900 7035 05 05 36 35 0001 02 30 00 S0 0600 | 099090 1 0432 1000000 | 210208 002030300800 | D606 3060030 S04 0600 | 10004 00 TR 20 00 20 0% [ 09360006 0420 00 30 0 | 05 00300008 0008 2600 00 | 5033430 20034060038 | 3234 300 D06 D0 NY
] | | | | | | |
REACTION, LOCAL (INJECY. SIVE) i 1 | 1 | @ | 0 | 0 | 0 | | 1
| ¢ 20.0%4) | ( 20.0%) | ( ©.02) : ( 0.02) I ( 0.07Z) : ( 6.072) | : { 20.0%)
.................... | . e - - - i e ——
SORENESS | 1| o | o | o | o | | 1
| ( 20.0%) = ( 20.0%) { t 0.04) | ¢ o©.02) : { 0.0%) g‘( 0.07) } : ( 20.0%)
conmncnaveenecsse ] conw|—e—e | c——— |- - - -
PERSONS MITH COMPLAINTS | 1 | 1| o | [ o | o | | 1
| ¢ 20.0%) | ¢ 20.0%) I ( 0.02) l { 0.0%2) : ( 0.0%) : t 0.0%) : : ( 20.0%1
s sl | —pe S pers B (ORI, (SR (S -
PERSONS WITH NO COMPLAINTS | 4 | 4 | 5 | 5 | 5 | 5 | | G
| ¢ 86.6%) | ¢ 80.0Z) | (100.0%) | (100.0Z) | (100.0Z) | (100.0%) : | ¢ 80.0%)
------- ———— -|=- | e Rt | | -=1 -—- -1 -
PERSONS HITH NO DATA | 6 | e | o | o | o | o | | (]
It 0.0) | ¢ 0.02) | ¢ 0.02) | t ©0.02) | ¢ ©0.0Z) | ¢ ©.0%) | 1 o.04)

28600



STUDY
TREATHENT
LOT NUMBER
DOSE

PATIENT CLASS: PREIMMUNE ADULTS

Table 3

PATIENT COUNT MAXIMUNM TEMPERATURES
RECOMBINANT HEPATITIS B VACCINE

HAX TEMPERATURE
(DEG F, ORAL)

TOTAL VACCINEES ( 5 PATIENTS) - DOSE 1 |
-—- -l
DAYS POST VACCINATION | NUMBER
---------- e | HWITH
2 | 3 ] & | 5 | | | HAX TEMP

350 DEESE 043808003 2530 336 2400 5470 2996 3000 000 | SH0R000 42630002038 [ 20436392000 2624 2020 | 2630062030 20060034 | 20062038 9203024 3530 | 290055002000 0620 2038 | 24120020 020000008 | 005 50 09000 00 08 | 2000 600 1062 DHISE | IS IR

< 99

l I i y| |
5

TEMPERATURE TAKEN

TEMPERATURE NOT TAKEMN

| I 4 | 5 | | 5
1100.02) : 1100.0%) { (100.0%1 : 1100.0%) | (100.02) : : (100.0%2)

I 5 | 4 | 5 | 5 | | 5

| €200.0#) | ( 80.0%) [ (100.0%) | (106.07%) | | (100.02)

I --1 i e R | -

| o | 1 0 o | o | | (]

I ¢ 0.02) ) t 20.02) { ¢ 0.02) | t @.0%) | I € 0.07)

28600
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Chronic Carriers - Population Summary

One study (#854) has been initiated to determine the safety of the vaccine for
persons who are chronic carriers of HBsAg and to determine whether vaccination
can eliminate the carrier state in these persons. Eighteen adult chronic
carriers (positive for HBsAg for at least one year) have been scheduled to
receive six 10 mcg injections of yeast recombinant hepatitis B vaccine at
monthly intervals. Three participants have received all six injections;
eighteen have received at least four injections. The study continues in

progress.

To date, none of the chronic carriers has become negative for HBsSAg. The
vaccine has been well tolerated. No serious adverse experiences attributable
to vaccine have been reported.

2423175
1/8/86
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PROGRAM:

PURPOSE :

VACCINE:

PRINCIPAL
INVESTIGATOR:

SECONDARY
INVESTIGATOR:

STUDY LOCATION:

DATE INITIATED:

DATE COMPLETED:

238817861/
1/3/86

00985

Alum-Adsorbed Yeast Recombinant Hepatitis B Vaccine,
Study 854.

To evaluate antibody and clinical responses to yeast
recombinant hepatitis B vaccine in the following adult

populations:

1. Chronic Carriers of HBSAg

2. Healthy Hyporesponders to Plasma-Derived Vaccine.
3. Healthy Nonresponders to Plasma-Derived Vaccine.

4. Healthy Transient Responders to Plasma-Derived
Vaccine.

Yeast Recombinant Hepatitis B Vaccine
Lot #979/C-K564 (10 mcg HBsAg/ml)

Jules Dienstag, M.D.

Associate Professor of Medicine
Gastrointestinal Unit
Massachusetts Gen. Hosp.
Boston, MA 02114

Eloise Watkins, R.N., M.P.H.
Gastrointestinal Unit

Mass. General Hosp.

Fruit Street

Boston, MA 02114

Lynn F. Butterly, M.D.
Clinical & Research Fellow
Gastrointestinal Unit
Mass. General Hosp.
Boston, MA 02114

Massachusetts General Hospital
Fruit Street
Boston, MA 02114

October 14, 1984

In progress
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Study B54

STUDY POPULATIONS: The study population will consist of adults of either
sex (excluding pregnant women) who can be classified

into one of the following groups:

_ Number of _ .
Group Subjects Qualifications
Carriers 10-15 Chronic carrier of HBsAg for at

least one year, with no signs
or symptoms of chronic 1liver
disease, and a stable ALT level
less than 3 times the upper
limit of normal.

Hypo- 15-20 Healthy adults who have had only

responders a low level anti-HBs response
(positive titer obtained in at
least 2 successive bleedings)
to a complete 3 injection
regimen of plasma derived
hepatitis B vaccine. ([maximum
antibody titer 8-36 when
measured in (D) (4) RIA units,
2.1-9.9 when measured in terms
of S/N ratio, or <10 miu/m1]

Non- 15-20 Healthy adults who had a single

responders post-vaccination blood sample
with an anti-HBs titer in the
range S/N = 2.1-9.9 followed by
additional samples all with S/N
less than 2.1 as well as
persons whose post-vaccination
blood samples all had anti-HBs
titers of S/N less than 2.1
after receiving a 3 1injection
series of plasma derived
hepatitis B vaccine.

Transient 10-15 Healthy adults who had at least

Responders one blood sample with an
anti-HBs titer of S/N >10
following a 3 injection serijes
of plasma derived hepatitis B
vaccine but have subsequently
lost antibody (S/N <2.1).

23881/861/2
1/3/86
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Study 854

PROCEDURE : Prior to vaccination, each participant will be
screened for HBsAg, anti-HBc, anti-HBS amnd ALT level.
A serum pregnancy test will also be performed for all
women of childbearing age. Vaccine 1is administered
intramuscularly according to the following schedule.

Group _Vaccination Regimen
Carriers 1.0 m1 (10 mcg HBSAg) at time 0, 1,

2, 3, 4 and 5 months.
Hyporesponders 1.0 m1 (10 mcg HBsAg) at time 0

Nonresponders 1.0 m1 (10 mcg HBSAg) at time 0, 1
and 6 months.

Transient 1.0 m1 (10 mcg HBsAg) at time O.
Responders

The vaccine recipients are asked to record their
temperature for 5 days after each injection and to
note any local or systemic complaints. Unexpected or
serious reactions will be reported to the study
physician immediately.

Follow-up blood samples will be obtained from carriers
monthly for & months and at 9 and 12 months; from
hyporesponders and transient responders at 1, 3, 6, 9,
12 and 24 months and; from nonresponders at 1, 2, 3,
6, 9 months, and at 12 and 24 months from those who
have seroconverted by 9 months. Samples are assayed
for HBsAg, anti-HBc, anti-HBs, and ALT by Dr.
Dienstag. Samples may also be assayed at MSDRL for
yeast antibody and for the proportions of anti-HBs
specific for the a and d determinants of HBsAg.

23881/861/3
1/3/86



RESULTS:

23881/861/4
1/3/86
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Study 854

CARRIERS
10 mcg Lot #979/C-K564 at 0, 1, 2, 3, 4, and 5 months.

1. Number Vaccinated:

Injection No.
1 2 3 4 5 6

18 18 18 18 12 3

2. Serologic Results:

None of the carriers has yet become negative for
HBSAQ.

3. Clinical Complaints:

Clinical follow-up data are available for 18
participants after injections one through four,
12 participants after injection five, and for 2
subjects after 1injection six. The overall
frequencies of complaints are presented below:

Freguency in % by Injection
Complaint 1 2 3 4 s

Injection 22(4/18) 17(3/18) 22(4/18) 22(4/18) 8(1/12) 0(0/2)
Site

Systemic 17(3/18) 11(2/18) 17(3/18) 11(2/18) 17(2/12) 50(1/2)

6

Refer to Table 1 for 1listings of specific
complaints by injection number. Max imum
temperature data are provided in Table 2.

There were no serious or alarming reactions
attributable to vaccine.



Table 1
PATIENT COUNT CLINICAL COMPLAINTS

RECOMBINANT HEPATL.1S B VACCINE
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STUDY : 0856
TREATHENT :

LOT NUMBER : CKS64
DOSE 10 MCG

PATIENT CLASS: CHRONIC CARRIERS

Table 1 (Contd)

PATIENT COUNT CLINICAL COMPLAINTS
RECOMBINANT HEPATIVIS B VACCIHNE

CLINICAL
COMPLAINTS

PERSONS WITH NO DATA

DAYS POST VACCINATION NUMBER
B NITH
0 I 1 | 2 | 3 | % | 5 | |COMPLAINTS
I NN PN RN ﬁl!l!'il'!lﬂl!!‘l!llll|N!l!ﬂ!!lﬂ l*l&il&!i“ l SEIR 205200030 34 26 3% I E-2-2-F-3.23-3-3-3-3-3 l £-2.2-2-2-3-2-3.2-2°3 l I!!INI‘!I. | 2.2 2-2-3-3-2-2-3-3 | 353636 3098 25 3938 3438
- I e | B e et |==eemmmeee | |==mmcmeeen |
o | o | o | o | [} o | | 0
l¢ 0.02) 1 ¢ o002y | ¢ o0.042 | ¢ o0.02) | ¢ 0.0Z) | t ©.0%) | 1 ¢ 0.02)

86600



Table 1 (Contd)

PATIENT COUNT CLINICAL COMPLAINTS
RECOMBINANT HEPATITIS B VACCINE

STUOY : 085¢
TREATHENTY :

LOT NUMBER : CK564
DOSE : 10 MC6

PATIENT CLASS: CHRONIC CARRIERS

: TOTAL VACCINEES { 3 PATIENTS) - DOSE 6 1
..... S - T |
] DAYS FOST VACCINATION | NUMBER
CLINICAL |-- -— - et meecmeccceccmcceec e m e m——————— | WITH
COMPLAINTS | [ ] | 1 | 2 | 3 | % | 5 | |COMPLAINTS
L=2-2-1-2-2- 333 %-F 2-2-3-3-1-1-3-3-2-1.-3-1.%.2-2.2.1.1.3-2-3-3-1-3-3 | [1-3-2-2.2:1-3°2-1.1 ' L2 3-1-3-3-3-1-1-2.3 | E-3-1-2-2-2-3-1 %1 l [-E-i-3-2-2.2:2-2-2°] l L 3-3-3-3-2.2.2-3-2.3 | L-2-1.2.2-2.1-2.3-2 3 l Iln!ﬁlll!'l 2.2 1233 222 3
----------------- -1 [ S R B I | R | e e e
SYSTEMIC | [ | 1 i b S | 1 | 1 1 o | | 1
| € 0.04) § ¢ 50,0Z) } ( 50.0%) § ¢ 50.04) | ¢ 50.0Z) | ¢ 0.02) | | ¢ 50.0%)
| | | | i | } |
RESPIRATORY | o | 1 | b N | i 1 1 1 o | | 1
: « 0.0%) I ( 50.02) : { 50.0%) ; ( 50.0Z) | ( 50.0%) : t o0.02) | | ( 50.0%)
| | |
PHARYNGITIS (SORE THROAT) | s | b b U | 1 | I | o | | )
i ¢ 0.02) 1 ¢ 50.0%) : ( 50.0%) | ¢ 50.0%) : { 50.0%) : t 0.0%) : : ( 50.0%)
| | |
ORGANS OF SPECIAL SEMSE | o | 1 | o | o | o | o | | 1
| ¢ 0.02) | ¢ 50.02) | ¢ ©.0%) : t 0.02) | ¢ ©.02) = t o0.02) | | ¢ 50.02)
| | | 1 | |
EARACHE | o | ) U | o | [ | [ o | | 1
I « 0.07) : t 50.02) | ¢ ©.02) | ¢ 0.0Z) | ¢ 0.0%) = t 0.07) : : { 50.0%)
BT B - -l B B e e et Lt e T
PERSONS MITH COMPLAINTS | o | b | b I | 1 1 1 | o | { 1
| ¢ 0.02) : ( 50.0%) : ( 50.0%) : ( 50.0%) : ( 50.0%) : t 0.01) : : ¢ 50.0%)
_______________ — = - = s | e i
PERSONS MITH NO COMPLAINTS | 2 | 1 | 1 0 1 1 2 | | 1
| t180.0%) | ¢ 50.02) | ¢ 50.02) | ¢ 50.6%) | ( 50.0%) | (100.02) | | ¢ 50.07)
----------------------------------- B e Dttt e --1 [ et et Bttt
PERSOMS MITH NO DATA | o | o | 0 o | o | o | | 0
bt 6.02) 0 ¢ .00 |1 ¢ 0.02) ) ¢ o0.0%) | ¢ o0.0%2) | ¢ o0.0%) | I ¢ 0.02)

66600



STUDY : 0854
TREATHMENT :

LOT NUIBER : CK564
DOSE ¢ 10 MC6

Table 2 !

PATIENT COUNT MAXIMUM TEMPERATURES
RECOMBINANY HEPATITIS B VACCINE
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Table 2 (Contd)

PATIENT COUNT MAXIMUM TEMPERATURES
RECOMBINANT HEPATITIS B VACCINE
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Table 2 (Contd)

PATIENT COUNT MAXIMUM TEMPERATURES
RECOMBINANT HEPATITIS B VACCINE

STUDY : 0856
TREATHENT :
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Table 2 (Contd)

RECOMBINANT HEPATITIS B VACCIME

STUDY : 0854
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PATIENT COUNT MAXIMUT TEMPERATURES
RECOMBINANT HEPATITIS B VACCINE
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STUDY t 085%
TREATMENT :

LOT NUIBER ¢ CK56%
DDSE * 10 HCG

Table 2 (Contd)

PATIENT COUNT HMAXINUM TEMPERATURES
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EFFICACY SUMMARY

Hepatitis B vaccine derived from the plasma of chronically infected
jndividuals was previously shown to be effective in preventing hepatitis B
infection among adult male homosexuals and staff members in dialysis units.
This vaccine also proved to be effective in preventing chronic hepatitis B
infection among infants born to mothers who are positive for both HBsAg and

HBeAq.

The efficacy studies involving plasma-derived hepatitis B vaccine demonstrated
that the presence of anti-HBs equated with protection against hepatitis B.
Consequently, the high seroconversion rates observed for recipients of the
yeast recombinant hepatitis B8 vaccine (e.g. 96% of healthy adult vaccinees
develop anti-HBs titers of mIU/ml >10) suggest that these individuals should
be protected against hepatitis B. Ongoing in vitro studies to demonstrate the
equivalence of anti-HBs raised to yeast recombinant hepatitis B vaccine and
plasma-derived hepatitis B vaccine are described in Appendix 1.

The feasibility of conducting efficacy studies of the yeast recombinant
hepatitis B vaccine in various populations was considered. Such studies are
reasonable only in populations known to experience relatively high rates of
infection. Control groups are also a problem. Since a proven preventive
therapy (plasma-derived hepatitis B vaccine) is now available in most parts of
the world, it is no longer ethical to conduct a study with untreated
controls. In some instances, notably with infants of Asian mothers who are
positive for HBsAg and HBeAg, there have been very high rates of infection
documented among untreated individuals, and it {is reasonable to use these
rates as a basis for estimating protective efficacy in contemporary studies
lacking untreated controls. However, historical data on the incidence of
jnfection in various candidate adult population are no longer applicable.
Rates of hepatitis B infection are probably declining among homosexuals, due
to changed sexual practices since the AIDS epidemic. The incidence of
hepatitis B infection has also been declining for a number of years in
dialysis units. We have concluded that an efficacy study of the yeast
recombinant hepatitis B vaccine in an adult population is not feasible.
However, studies involving infants born to mothers who are carriers of the
hepatitis B virus are feasible.

Four studies have been initiated to evaluate the efficacy of yeast recombinant
hepatitis B vaccine in preventing chronic hepatitis B infection in infants

born to mothers who carry the virus:

Study Study Population/Regimen

862 Healthy infants born to mothers who are positive for HBsAg
and either positive or negative for HBeAg receive a single
0.5 m1 injection of HBIG at birth following by 5 mcg doses
of yeast recombinant hepatitis B vaccine or 10 mcg doses of
plasma-derived hepatitis B vaccine at 0, 1, and 6 months.
The study is being conducted in Hong Kong.

323811
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Study Study Population/Regimen

864 Healthy infants born to mothers of Asian descent, who are
positive for both HBsAg and HBeAg, receive a single 0.5 m)
injection of HBIG at birth following by 5 mcg doses of the
yeast recombinant hepatitis B vaccine at 0 (within the
first few days of birth), 1, and 6 months. The study is
being conducted in the United States.

878 Healthy infants born to mothers who are positive for both
HBsAg and HBeAg receive either a single 0.5 m1 injection of
HBIG at birth followed by 5 mcg doses of the yeast
recombinant hepatitis B vaccine at 0 (within 12 hours of
birth), 1, and 6 months, or vaccine alone. The study is
being conducted in China.

892 Healthy infants born to mothers who are positive for both
HBsAg and HBeAg receiving yeast recombinant hepatitis B8
vaccine (5 or 10 mcg dose) or plasma-derived hepatitis B
vaccine (10 or 20 mcg dose) at 0 (within 12 hours of
birth), 1, and & months. This study is being conducted in
China.

A total of 412 infants have been enrolled to date in the four studies, 289 of
these in groups receiving the yeast recombinant hepatitis B8 vaccine.
Postvaccination follow-up data are currently available from studies 862 and
864 only. Comments regarding efficacy will be restricted to infants of
mothers positive for both HBsAg and HBeAg who are receiving passive-active
prophylaxis (HBIG at birth plus 5 mcg doses of yeast recombinant hepatitis B
vaccine at 0, 1, and 6 months). The numbers of infants who have received the
first, second, and third injections of vaccine together with their antigen

status at various times are tabulated below:

Study 862 Study B64 Both Studies
Number Vaccinated

First Injection 40 134 174
Second Injection 37 120 1517
Third Injection 12 61 13

Study 862 Study 864 Both Studies
Proportion HBsAg Positive

Birth 4/40 4/134 8/174
3 Months 1/25 3/85 4/110
6 Months 0/12 17417 1759
9 Months -— 0/19 0/19

Eight (8) infants were positive for HBsAg at birth. Four (4) of the eight
have been tested at 3 months and all were still positive for HBsSAg. One of
these infants has been followed through & months, is stil1 HBsAg positive, and
js now classified as a chronic carrier. The infants who are positive for

3238172
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HBsAg at birth may have been infected in utero and such infections cannot be

prevented through postnatal vaccination. To date, there have been no

persistent infections appearing after birth. —
R VS L e —

The efficacy of HBIG and yeast recombinant vaccine in preventing chronic

hepatitis B infection may be estimated with the following formula:

Incidence of
infection in
% Efficacy = 1- vaccinated x 100
Incidence of
infection in
- unvaccinated

SO

The single chronic carrier among the vaccinated infants followed for six
months represents an incidence of 1.7%. A number of previous studies have
estimated the incidence of chronic infection among untreated infants born to
Asian mothers positive for HBsAg and HBeAg at 60-92%.*-%® Ip addition,
the investigators in Study 864 have recently obtained follow-up serology on 13
children born in the United States during the past several years to mothers
positive for HBsAg and HBeAg who did not receive HBIG or hepatitis B vaccine.
Nine of the 13 children (69.2%) had become positive for HBsAg. This rate is
similar to those cited above and was used as our estimate for the incidence of
chronic infection in unvaccinated infants. Estimates of the efficacy of the
HB1G-yeast recombinant vaccine regimen at 6 and 9 months are tabulated below:

Study 862 Study 864/ Both Studies
Efficacy in & fo's

6 Months 100~ 97 /" 98

A

9 Months -— 100 - . =

No serious adverse experiences related to vaccine have been reported. These
data suggest that passive-active prophylaxis involving a single dose of HBIG
and three 5 mcg doses of yeast recombinant hepatitis B vaccine is safe and
will provide a high level of protection against chronic hepatitis B virus

infection.

32381/3
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EFFICACY

Study 862 - Hong King - Dr. €. K. Yeoh

The study population consists of two groups of healthy infants. Group 1
includes infants born to mothers positive for HBsAg and HBeAg. The infants
receive HBIG at birth and then either 5 mcg injections of yeast recombinant
hepatitis B vaccine lot C-K734 or 10 mcg injections of plasma-derived vaccine
at 0, 1, and 6 months. Group 2 includes infants born to mothers positive for
HBsAg and negative for HBeAg. These infants also receive HBIG at birth and
then either yeast recombinant or plasma-derived vaccine according to the same
dose and schedule as the infants in group 1. The initial injection of vaccine
is administered within 12 hours after birth.

Twenty-eight 1infants in group 1 (HBeAg positive mothers) have received one
dose of HBIG and the first injection of plasma-derived vaccine. Twenty-seven
and eight of these infants have received the second and third injections of
vaccine, respectively. Forty infants in group 1 have received one dose of
HBIG and the first injection of yeast recombinant vaccine. Thirty-seven and
five of these participants have been administered the second and third

injections of vaccine, respectively.

At three months, 100% (19/19) of the dinfants (group 1) who received
plasma-derived vaccine and 100% (24/24) of the infants who received yeast
recombinant vaccine developed protective levels (mIU/ml >10) of anti-HBs

(excludes infants HBsAg positive at birth).

Two infants (group 1) who received plasma-derived vaccine were HBsAg positive
at birth. Both infants were negative for HBsAg at one month of follow-up.
One infant, who was HBsSAg negative at one and three months, tested HBsAg
positive at six months. Her serum was anti-HBc IgM negative. Four infants
who received yeast recombinant vaccine were HBsAg positive at birth. At one
month, two of these were negative for HBsAg and two of the infants remained
positive. Three month serology data is available for one of the HBsAg
positive infants. This subject remained positive at that time.

Eighty-five infants in group 2 (KBeAg negative mothers) have received one dose
of HBIG and the first injection of plasma-derived vaccine. Seventy-nine and
18 of these have received the second and third injections, respectively.
Seventy-five infants in group 2 have received one dose of HBIG and the first
injection of yeast recombinant vaccine. Seventy-three and 15 of these infants
have been administered the second and third injections, respectively.

At three months, 100% (42/42) of the infants (group 2) who recefjved
plasma-derived vaccine and 100% (41/41) of the infants who received yeast
recombinant vaccine developed protective levels (mIU/m1 >10) of anti-HBs
(excludes infants HBsAg positive at birth).

Two infants who received plasma-derived vaccine were HBsAg positive at birth.

They tested negative at one month. Another infant was positive for HBsAg at
one month. Additional serology data are not available for this
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Study 862 - Hong King - Dr. E. K. Yeoh (Cont.)

infant. Three additional 1infants, who were negative for HBsAg at one and
three months, tested positive for KBsAg at six months. In two of these cases,
the six month sera were anti-HBc IgM negative. All three infants sero-
converted for anti-HBs by three months post-entry into the study.

Two infants (group 2) who received yeast recombinant vaccine were HBSAg
positive at birth. Both infants were negative at one month. An additional
infant, who was HBsAg negative at one and three months, tested HBsAg positive
at six months. The six month serum was anti-HBc IgM negative. The infant
seroconverted for anti-HBs by three months post-entry into the study.

No serious or alarming adverse experiences related to vaccine have been
reported. The study continues in progress.

Study 864 - New York, NY - Dr. C. Stevens

Healthy infants born to women of Asian descent who are positive for HBsAg and
HBeAg, are enrolled in Study 864. The study is designed to evaluate rates of
chronic hepatitis B8 antigenemia in infants at extremely high risk of
infection. The infants are scheduled to receive one dose of HBIG within the
first few hours of birth. VYeast recombinant vaccine (5 mcg injections) lot
C-K732 is administered within the first few days after birth and at one and

six months of age.

One hundred thirty-four infants have received one dose of HBIG and the first
injection of vaccine. One hundred twenty and 61 infants have been
administered the second and third injections of vaccine, respectively. A1l of
46 antigen negative infants followed for 6 months had developed anti-HBs

(S/N 2.1,

Four infants were positive for HBsAg at birth. One of these has been followed
for 1 month only and remains positive. Three of the infants have been
followed for at least 3 months and were still antigen positive. One of the
three has been followed for 6 months and is still positive.

No serious or alarming adverse experiences related to vaccine have been
reported. Vaccination and follow-up continues in progress.

Study 878 - China - Or. T. Sun

Healthy infants, born to women who are positive for HBsAg and HBeAg, are
enrolled in Study 878. The first 30 infants entered in the study receive one
dose of HBIG and a 5 mcg injection of vaccine lot C-K564 at birth. Subsequent
5 mcg injections of vaccine are administered at one and six months of age.
A1l additional infants enrolled in the study receive no HBIG at birth and §
mcg injections of vaccine according to the same schedule (0, 1 and 6 months).
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Study 878 - China - Or. 7. Sun (Cont.)

Thirty infants have received one dose of HBIG and their First 5 mcg injection
of vaccine. Serologic data are not yvet available. There have been no reports
of serious or alarming adverse experiences related to vaccine. Vaccination
and follow-up continues in progress.

Study 892 - China - Or. Z. H. Hu

The study population consists of healthy infants born to mothers who are
positive for HBsAg and HBeAg. The study is designed to compare the efficacy
of yeast recombinant vaccine and plasma-derived vaccine in preventing chronic
hepatitis B antigenemia among infants at high risk for infection. Infants are
randomly assigned to receive either 5 mcg or 10 mcg injections of recombinant
vaccine lot C-KS64 or 10 mcg or 20 mcg injections of plasma-derived vaccine
Tot 0027L. A1l injections are administered within 12 hours after birth and at
one and six months of age.

Five infants have receive the first injection of vaccine in each dose and
vaccine regimen. Serology data are not yet available. No serious adverse
experiences related to vaccine have been reported. Vaccination and follow-up

continues in progress.

31611/3
1/10/86
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PROGRAN:

PURPOSE :

YACCIRE:

PRIMARY
INVESTIGATOR:

SECONDARY

INVESTIGATORS:

3228171
1/21/86

Yeast Recombinant Hepatitis B Vaccine, Study 862

To evaluate the efficacy of 5 mcg doses of the yeast
recombinant hepatitis B vaccine, as compared with
10 mcg doses of plasma derived vaccine H-B-VAX, both
given in conjunction with HBIG at birth in preventing
chronic hepatitis B8 infection among:

1. Infants born to mothers positive for HBsAg and
HBeAg.

2. Infants born to .mothers positive for HBsAg and
Negative for HBeAg.

Yeast Recombinant Hepatitis B Vaccine
Lot 987/C-K734

H-B-VAX, Plasma Derived Hepatitis B Vaccine
Lot 1032K
Lot 2455J
Lot 0027L
Lot 1507J

Hep-B-Gammagee
Lot 0031L
Lot 1120K

E. K. Yeoh, H.D., B.S., M.R.C.P.
Consultant Physician

Medical "A" Umit

Queen Elizabeth Hospital
Kowloon, Hong Kong

W. K. Chang, M.P., B.S., F.R.C. Path.
Consultant Microbiologist

Queen Mary Hospital

Hong Kong

Patricia Ip, ¥.8., B.S., H.R.C.P.
Consultant Pediatrician

United Christian Hospital
Kowloon, Hong Kong

01013



SECONDARY
INVESTIGATORS:
{Contd)

STUDY LOCATION:

DATE INITIATED:

DATE COMPLETED:

STUDY POPULATION:

32281/2
1/21/86

Study 862

Enid Chan, M.B., B.S., F.R.C.0.G.
Consultant Obstetricianm

United Christian Hospital
Kowloon, Hong Kong

K. H. Chan, M.B8., B.S., M.R.C.P.
Consultant Pedtatrician

Caritas Medical Centre

Kowloon, Hong Kong

Charles Fung, M.0., B.S., M.R.C.0.G.
Consultant Obstetrician

Caritas Hedical Center

Kowloon, Hong Kong

United Christin Hospital
Hip Wo Street
Kowloon, Hong Kong

Caritas Medical Centre
Wing Hong Street
Kowloon, Hong Kong

Queen Mary Hospital
Pokfulam Road
Hong Kong

February, 1985
In progress.

The 300 population consists of approximately 150
infants born to mothers who are positive for HBsAg and
HBeAg and 150 infants born to mothers who are HBsAg
positive and HBeAg negative. Other criteria for
eligibility of the infants include the following:

1) Birth weight >2000 grams.
2) Apgar score >7 (taken at 5 mins.)
3) 6Good health
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PROCEDURE :

RESULTS:

3228173
1/21/86

Study 862

At the first prenatal visit, a blood specimen is

~ obtained from prospective mothers and assayed for

HBsAg. Women who are detected to be positive for
HBsAg are recruited into the study. A second prenatal
blood specimen will be obtained from women who wish to
participate and assayed for HBsSAG. A third blood
specimen will be obtained from the women at
parturition and assayed for HBsAg and HBeAg. Eligible
infants born to HBsAg, HBeAg positive women will be
randomized into Groups 1 and 2. Infants of HBSAg
positive and HBeAg negative women will be randomized
into Groups 3 and 4.

Infants in all four groups receive HBig and hepatitis
B vaccine within 12 hours after birth in different
sites (anterior thighs). The second and third doses
of vaccine are administered one and six months after
birth. Infants in Groups 1 and 3 receive recombinant
vaccine (5 mcg) and those in Groups 2 and 4 received
plasma-derived vaccine (10 mecg).

Blood specimens are obtained ffrom the {infants prior
to vaccination and 1, 3, 6, 9, 12, 18 and 24 months
post initial injection. A1l specimens are assayed for
HBsAg, and anti-HBs. Anti-HBc is also tested in the
infants' sera at 18 months. A follow-up blood sample
is also obtained from the mother at six months.
Assays are performed by W. K. Chang using RIA kits.

HEALTHY INFANTS

HEP-B-GAMMAGEE Lot #0031L or 1120K at time 0

5 mcg Lot 987/C-K734 at 0, 1, and 6 months

10 mcg H-B-VAX Lot #1032K, 2455J, 0027L or 1507J at O,
1, and 6 months ‘

A. HEALTHY INFANTS BORN TO HBSAg-POSITIVE and
HBeAg-POSITIVE HOTHERS

1. Number Vaccinated:

Injection No.
Dose Level 1 2 3
bosé _tevel 4 < -~
5 mcg Recombinant 40 37 12
10 mcg Plasma 28 27 10
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Study 862

RESULTS (Contd) B. HEALTHY INFANTS BORN TO HBsAg-POSITIVE, HBeAg-
NEGATIVE MOTHERS:

1. Number Vaccinated:

Injection No.
Dose Level 1 2. . 3
5 mcg Recombinant 15 13 30
10 mcg Plasma 85 79 25

2. Serologic Results:

A. Healthy Infants Born to HBsAg-Positive and
HBeAg-Positive HMothers

At three months, 100% (24/28) of the
infants who received yeast recombinant
vaccine and 1008 (19/19) of the infants
who received plasma-derived vaccine
developed protective levels (mIU/m1 2>10)
of anti-HBs (excludes infants who were
HBsAg-positive at birth). Table 1 gives
the range of antibody titers observed at 1
and 3 months.

Four infants who recefved yeast
recombinant vaccine were HBsAg-positive at
birth. At one month, two of these were
negative for HBsAg. Of the two who
remained positive for HBSAg, one has been
followed through three months and has
remained positive at that time.

Two 1{infants who received plasma~derived
vaccine were HBsAg-positive at birth.
Both were negative for HBsAg at one onth.
One infant, who was negative for KHBsAg at
one and three months became positive at
six months. The serum sample at that time
was anti-HBc IgM-negative.

Refer to Figure 1 for a summary of HBSAg
positivity in these infants.

32281/4
1/721/86



RESULTS (Contd)

32281/5
1/21/86

Study 862

B. Healthy Infants Born to HBsAg-Positive,
HBeAg-Negative Mothers

At three months, 100% (41/41) of the
infants who received yeast recombinant
vaccine and 100% (42/42) of those who
received plasma-derived vaccine developed
protective levels (mIU/m1 >10) of anti-HBs
(excluding infants HBsAg positive at
birth). Table 2 gives the range of
antibody titers observed at 1 and 3 months.

Two infants who received yeast recombinant
vaccine were HBsAg-positive at birth.
8oth were negative at one month. An
additional infant, who was HBsAg-negative
at one and three months was HBsAg-positive
at six months. The six month serum was
anti-HBc Ig¥-negative. This infant
seroconverted for anti-H8s by three months.

Two 1infants who received plasma-derived
vaccine were HBsAg positive at birth.
Both were negative at one month. Another
infant tested positive for HBSAg at one
month. Additional serology 1is not vyet
available for this infant. Three
additional infants, who were negative for
HBsAg at one and three months, were
positive at six months. In two of these,
the six month sera were anti-HBc
IgH-negative. A1l three of these had
seroconverted for anti-HBs at three months.

Figure 1 presents a summary of HBsSAg
positivity in these infants.

Clinical Complaints:

Currently, only a preliminary summary of
clinical complaint data is available. The
investigator has reported that there have been
no clinical complaints among the recipients of
either vaccine other than one infant who had a
fever of 37.8°C on the day following the first
injection. This  infant received yeast
recombinant vaccine.
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Figure 1

HBsAg Positive Infants in Study 862
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Recombinant Vaccine Yaccine
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Infants born to HBeAg Negative Infants born to HBeAg Negative
Mothers who Received Yeast Mothers who Received Plasma-Derived
Recombinant Vaccine Vaccine

X = HBsAg positive
0 = HBsAg negative
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Table 1

Anti-HBs in HBsAg Negative Infants* Born to HBeAg Positive Mothers
Who Received Yeast Recombinant Vaccine

Infants Age Number % (Proportion) Anti-HBs mIU/m]

at Testing Tested 2.1-10 11-49 50-99 >100
1 month 31 3.2 (1/31) 967 (30/31)
3 months 24 41.7 (10/24) 41.7 (10/24) 16.7 (4/24)

*Excludes four who were HBsAg positive at birth

Anti-H8s in HBsAg Negative Infants* Born to HBeAg Positive Mothers
Who Received Plasma-Derived Vaccine

Infants Age Number % (Proportion) Anti-HBs mIU/m]

at Testing Tested 2.1-10 11-49 50-99 >100
1 month 25 12.0 (3/25) 88.0 (22/25)
3 months 19 52.6 (10/19) 15.8 (3/19) 31.6 (6/19)

*Excludes two infants who were HBsAg positive at birth

32461/2
1/23/86
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Table 2

Anti-HBs in HBsAg Negative Infants* Born to HBeAg Negative Mothers
Who Received Yeast Recombinant Vaccine

Infants Age Number % (Proportion) Anti-HBs mIU/ml

at Testing Tested 2.1-10 11-49 50-99 >100
1 month 68 1.5 (1/68) 4.4 (3/68) 94,1 (64/68)
3 months 4] 41.5 (11/41) 36.6 (15/41) 21.9 (9/41)

*Excludes two who were HBsAg positive at birth

Anti-HBs in HBsAg Negative Infants* Born to HBeAg Negative Mothers
Who Received Plasma-Derived Vaccine

Infants Age Number % (Proportion) Anti-HBs mIU/ml

at Testing Tested 2.1-10 11-49 50-99 >100
1 month 76 2.6 (2/76)  97.4 (74/76)
3 months 42 . 40.5 (17742) 23.8 (10/42) 35.7 (15/42)

*Excludes two infants who were HBsAg positive at birth

3246173
1/23/86



Study 864



PROGRAN:

PURPOSE :

VACCINE:

PRINCIPAL
INVESTIGATOR:

SECONDARY

INVESTIGATORS:

STUDY
LOCATIONS:

23821/85/1
1/3/86

01021

Alum-Adsorbed Yeast Recombinant Hepatitis B Vaccine,
Study 864

This study is designed to evaluate rates of chronic
hepatitis B antigenemia in infants at extremely high
risk of infection who are treated with a combination
of HBIG and yeast recombinant hepatitis B vaccine.

Yeast Recombinant Hepatitis B Vaccine
Lot # 985/C-K732 (5 mcg HBsAg/ml)
Lot # 987/C-K734 (5 mcg HBsAg/ml)

Hep-B-GAMMAGEE

Lot # 1120K
21453
2660J
0031L

Cladd E. Stevens, M.0.

The Lindsley F. Kimball Research Institute
New York Blood Center

New York, New York 10021

Rita H. Fisher, M.D.
Chief of Neonatology

St. Vincent's Hospital
New York, New York 10011

Myron Tong, M.D.
Director, Liver Research
Center

Huntington Memorial Hosp.
Pasadena, CA 91109

Pearl Toy, M.D.
San Francisco General Hosp.
San Francisco, CA 94110

New York University Hospital
550 First Avenue
New York, NY 10016

Beekman Downtown Hospital-
New York Infirmary
170 William Street
New York, NY 10038



STUDY LOCATIONS:
(Contd)

23821/851/2
1/3/86

Study 864

Huntington Memorial Hospital
100 Congress Street
Pasadena, CA 91105

French Hospital
532 W. College St.
Los Angeles, CA 90012

University of California S.F.
Medical Center

Parnassus Avenue

San Francisco, CA 94143

St. Mary's Hospital Medical Center

450 Stanyan
San Francisco, CA 94117

Columbia Presbyterian Medical Center
622 West 168th Street
New York, NY

saint Vincent's Hospital
153 West 11th Street
New York, NY 10011

California Hospital
1414 S. Hopr St.
Los Angeles, CA 90015

Garfield Hospital
150 Hampton
Monterey Park, CA 91754

San Francisco General Hospital
1001 Portrero Avenue
San Francisco, CA 94110

santa Clara Valley Medical Center
751 South Bascom Avenue
San Jose, CA 95128

Highland General Hospital
1411 E. 31st Street
Oakland, CA 94553

Kaiser Foundation Hospital
2425 Geary Blvd.
San Francisco, CA 94115
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Study 864
STUDY LOCATIONS: Children Hospital, S.F.
(Contd) 3700 California St.

San Francisco, CA 94118

Contra Costa County Health Services
2500 Alhambra Avenue
Martinez, CA 94553

Kaiser Permanente Hospital
280 West MacArthur Blvd.
Oakland, CA 94611

DATE INITIATED: September 1, 1984.
DATE COMPLETED: In progress.
STUDY POPULATION: The study population consists of healthy infants (i.e.,

weigh > 2000 gms at birth and have an apgar score > 7
at 5 minutes) born to mothers of Asian descent who are
positive for both HBsAg and HBeAg. Enrollment of at
least 80 infants is planned.

STUDY PROCEDURE: Infants, whose parents consent to their enrollment in
the study, receive a single intramuscular injection of
HBIG (0.5 cc) within the first few hours after birth.
Pregnant women of Asian descent are screened for
hepatitis 1infection prior to delivery to identify
potential study candidates within the first few hours
of birth (infants). The initial 1.0 ml (5 mcg HBsAg)
intramuscylar injection of recombinant hepatitis B
vaccine is given in the first few days after birth.
The second injection of vaccine is administered at one
month of age, and the third injection is received at
six months. 1If an infant becomes HBsAg positive prior
to completing the immunization schedule, no further
vaccine injections will be administered.

A cord blood specimen 1{s obtained at the time of
delivery and just prior to administration of the HBIG.
A venous blood sample is also to be taken from the
infant at this time. The cord sample 1is tested for
HBsAg and the venous sample for HBsAg and ALT (SGPT).

23821/851/3
1/3/86



STUDY PROCEDURE:
(Contd)

RESULTS:

23821/851/4
1/3/86

Study 864

Follow-up venous blood samples are obtained from the
infant at 1, 3, 6, 9, 12, and 18 months of age. These
sera are tested for HBsAg, anti-HBc, anti-HBs and
ALT. A follow-up blood sample is also obtained from
the mother at or near the time of delivery to verify
her HBsAg and HBeAg positive status.

+ tha
Sera are being tested ?b)(4) New York Blood Center by

radioimmunoassay using kits. Some sera may be
tested for yeast antibody at MSDRL.

INFANTS OF HBsAg*/HBeAg* MOTHERS

5 mcg Lot 985/C-K732 at 0, 1, and & months

1. Number Vaccinated:

Injection #
1 2 3

134 120 61

2. Serologic Results:

Four infants were positive for HBsAg at birth.
One of these has been followed for 1 month only
and remains positive. Three of the infants have
been followed for at least 3 months and were
sti11 antigen positive. One of the three has
been followed for 6 months and is still
positive. This infant is now classified as a
chronic carrier (Figure 1).

At present, only a preliminary summary of
antibody response data is available. According
to the study dinvestigator, all of 46 antigen
negative infants followed for 6 months had
developed anti-HBs (S/N >2.1). Refer to Table 1
for anti-HBs responses through 9 months of
follow-up.
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RESULTS: (Contd)

23821/851/%
1/6/86

Study 864

3. Clinical Complaints:

Currently, only a preliminary summary of clinical
complaint data is available. The  study
investigator has reported the following overall
frequencies of complaints:

01025

Type of Frequency in ¥ by Injection #
Complaint 1 2 3

i Fever >100°F 3.2 (3/95) 1.3 (1/77) 9.7 (3/31)

f Local redness 2.1 (2/95) 1.3 (1/77) 19.4 (6/31)
i or swelling

Rash 1.1 (1/95) 5.2 (4/77) 3.2 (1/31)
Other 3.2 (3/795) 2.6 (2/71) 0 (0/31)

There have been no serious or alarming reactions
attributable to vaccine.

Reactions Reported to the OoBRR:

A neonatal male received HBIG and his first injection
of vaccine at birth| a))(6) . On the fifth and sixth
days post-vaccination ne naa a temperature of 38°C.
The infant received Tylenol and his temperature
returned to normal. He received his second and third
injections of vaccine without temperature elevation.

A male neonate received 1 dose of HBIG at birth

(b) (6) . He developed physiologic jaundice on day 4
(b) (6) after birth. The jaundice resolved by
day 7. The first injection of vaccine was
administered on | (b (6 The infant received the

second and third injections of vaccine without local
or systemic complaints.

On the first day of 1ife, a female neonate had a fever
of 101.7°F. The child received one dose of HBIG at
birth. The following day her temperature was normal
and she received her first injection of vaccine. Her
temperature remained within normal limits after the
first, second, or third injections of vaccine.



RESULTS: (Contd)

23821/851/6
1/6/86

Study 864

A male neonate was reported to have developed jaundice
during the post-natal period. He had received one
dose of HBI6 at birth (D) (6) and his first
injection of vaccine three days later. The second
injection of vaccine was administered on (b) (6)

There has been one death among study participants
unrelated to vaccine.

A one-day old full term male infant with Apgar scores
of ¢ at both 1 and 5 minutes was entered into the
study. He received one dose of Hep-B-Gammagee on the
day of birth and his first dose of vaccine on the
following day. The infant did well until 2 days post
delivery when poor feeding was noted. A cardiac
evaluation revealed a murmur and possible atrial
septal defect. His clinical condition deteriorated
requiring intubation and administration of pressor and
diuretic agents. The infant died 7 days after birth
after circulatory collapse and the onset of
arrhythmias. An autopsy revealed intracranial, renal
and hepatic hemorrhage, hypoplasia of the left auricle
and ventricle, a patent foramen ovale, an atrial
septal defect, and aspiration pneumonia.
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Figure 1

HBsAg Positive Infants in Study 864
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Table 1

Yeast Recombinant Hepatitis B Vaccine in
Perinatal Transmission: Anti-HBs Response in HBsAg Negative Infants

Study 864
Infant's Age Number ¥ Anti-HBs (Titer in S/N)
at Testing Tested 2.1-19.9 20-49.9 >50
3 Months 82 36 43 21
6 HMonths 46 1 29 64
9 Months 19 0 16 84

wva/23821/8
1/13/86
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PROGRAM: Alum-Adsorbed Yeast Recombinant Hepatitis B VYaccine,
Study 878
PURPOSE : To evaluate the efficacy of yeast recombinant

hepatitis B8 vaccine, given 1in conjunction with
hepatitis B immune globulin at birth, or alone, in
preventing chronic hepatitis B infection among infants
born to mothers positive for HBSAG and HBeAg.

VACCINE: Yeast Recombinant Hepatitis B Vaccine
Lot 979/C-K564 (10 mcg HBsAg/ml)

IMMUNE GLOBULIN: Hepatitis 8 Immune Globulin
HEP-B-GAMMAGEE
Lot 0031L

PRIMARY Sun Tsung-tang, H.D.

INVESTIGATOR: Chairman, Department of Immunology

Cancer Institute (Hospital)

Chinese Academy of Medical Sciences
Panjiaynan, Beijing

People's Republic of China

SECONDARY Dr. Chu Yuan Yun
INVESTIGATOR: Qidong Liver Institute
Qidong

People's Republic of China

STUDY LOCATION: Qidong Liver Institute
Qidong, Jiangsu Province
People's Republic of China

DATE STUDY INITIATED: July, 1985

DATE STUDY COMPLETED: In progress

STUDY POPULATION: The study population consists of 70-150 healthy
infants born to mothers who are positive for HBsAg and
HBeAg. -

211N
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STUDY PROCEDURE:

RESULTS:

3211172
1/11/86

Study 878

Prior to enrollment of an infant in this study, a
prenatal blood sample is obtained from each
prospective mother. A follow-up blood sample is also
obtained from the mother at the time of delivery to
verify the eligibility of infants for the study.

Eligible infants receive a single 0.5 ml intramuscular
injecton of hepatitis B8 immune globulin 1in the
anterior thigh within 12 hours of birth, followed by a
0.5 m1 (5 mcg HBsAg) intramuscular injection of yeast
recombinant hepatitis B vaccine in the contralateral
anterior thigh at 0 (within 12 hours of birth), 1 and
6 months, or vaccine alone according to the same
regimen.

The parent or guardian will be asked to record the
child's temperature and any Jlocal or systemic
complaints for five days after each dinjection of
vaccine.

A blood sample is obtained from each infant prior to
vaccination and, if possible, at 3, 6, 12, and 24
months.

A1l serum samples obtained from each mother are
assayed for HBsAg, anti-HBs, anti-HBc, and ALT.

A1l serum samples obtained from each infant are
assayed for HBsAg, anti-HBs, and when indicated for
anti-HBc and ALT. Samples may be tested for yeast
antibody. In addition, samples with an anti-HBs titer
>25 mlU/ml may be tested to determine anti-a and
anti-d subtype specificity.

To date, 20 infants have received one injection of
vaccine 1in conjunction with HBIG. No serious or
alarming reactions attributable to vaccination have
been reported. Clinical follow-up data and serologic
results are not yet available. The study continues in
progress.
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PROGRAM:

PURPOSE:

VACCINE:

PRIMARY
INVESTIGATOR:

SECONDARY
-INVESTIGATOR:

STUDY LOCATIONS:

DATE STUDY INITIATED:
DATE STUDY COMPLETED:

320611
1/16/86

01034

Alum-Adsorbed Yeast Recombinant Hepatitis B Vaccine,
Study 892

To compare the efficacy of yeast recombinant hepatitis
B vaccine and plasma-derived hepatitis 8 vaccine in
preventing chronic hepatitis 8 infection among infants
born to mothers positive for HBsAg and for HBeAg.

1. Yeast Recombinant Hepatitis B Vaccine
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Study 892

STUDY POPULATION: The study population consists of 200 healthy infants of
either sex, born to mothers who are positive for HBsAg

and for HBeAg.

STUDY PROCEDURE: Prior to enroliment of an infant in this study, a
prenatal blood sample is obtained from each prospective
mother. A follow-up blood sample is also obtained from
the mother at the time of delivery to verify the
eligibility of infants for the study.

Infants are randomly assigned to receive yeast
recombinant or plasma-derived hepatitis B vaccine as
follows:

rou Vaccine Dose Number Regimen

1 Recombinant Smcg 50 0.5 ml  intramusculan
injection of vaccin
within 12 hours of birth
and at 1 and 6 months

10meg 50 1.0 ml intramusculan
injection of  vaccin
within 12 hours of birt
and at 1 and 6 months

2 Plasma 10meg 50 0.5 ml intramuscula
injection of vaccin
within 12 hours of birth
and at 1 and & months

injection of vaccin
within 12 hours of birt
and at 1 and 6 months

20mcg S50 1.0 ml 1ntramuscula3

The parent or guardfan will be asked to record the
child's temperature and any local or systemic
complaints for five days after each 1injection of
vaccine.

A blood sample is obtained from each infant prior to
vaccination and at 1, 3, 6, 7 or 8, 12, and 24 months
of age.

32061/2
1/16/86



STUDY PROCEDURE:
(Contd)

RESULTS:

32061/3
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Study 892

A1l serum samples obtained from each mother are
assayed for HBsSAg, HBeAg, anti-HBe and ALT.

A1l serum samples obtained from each i{nfant are
assayed for HBsAg and anti-HBs, and when indicated for
anti-HBc and ALT.

To date, 20 infants have received one injection of
yeast recombinant or plasma-derived hepatitis B
vaccine. No serious or alarming reactions
attributable to vaccination have been reported.
Clinical follow-up data and serologic results are not
yet available. The study continues in progress.
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APPENDIX 1

EQIVALENCE OF ANTIBODY RAISED TO YEAST RECOMBINANT HEPATITIS 8 VACCINE
AND TO PLASMA-DERIVED HEPATITIS 8 VACCINE

46071/1
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Antibodies and Protective Efficacy

Clinical studies with the plasma-derived vaccine established the relationship
between antibody to the hepatitis B surface antigen (anti-HBs) and protection
against hepatitis B infection.

To support the protective efficacy studies that have been done in chimpanzees
(with yeast-derived hepatitis B vaccine) and those ongoing in neonates,
serological studies designed to demonstrate the equivalence of anti-HBs
antibodies raised to yeast-derived hepatitis B vaccine and to plasma-derived

hepatitis
These are:

A.

B vaccine are being carried out.

Cross-Adsorption of Antibodies Raised to Plasma-Derived Vaccine and
to Yeast-Derived Yaccine

(b) (4) nssays(b) (4) showed that anti-Hs raised in plasma

vaccinees completely reacted with yeast-derived vaccine antigen and,
conversely, antibodies raised to the yeast-derived vaccine were
completely cross-reactive with plasma-derived vaccine antigen (see
Table 1). This demonstrates that both vaccines raise essentially
identical antibodies. Had either vaccine raised substantially
different antibodies, incomplete cross-reactivity would have been
observed with the converse antigens. This did not occur.

Binding of Anti-HBs to Synthetic Peptide (affinity constants)*

An important common antibody is elicited in recipients of both

vaccines as demonstrated by

(an important amino acig sequence In hoSAg). bBINAINg OT

‘this antibody to this peptide can be used to derive affinity

Affinity constants are shown in Table 2. It will be noted that the
average affinity constant for antibodies induced in p]asm9 vaccinees
is 4 X 10" and that in the yeast vaccinees is also 4 X 10°,

* Affinity constant defines the binding strength of the antibody to
its respective antigen.

Inhibition Assay with "Protective" Monoclonal anti-HBs Antibody

Using the "protective" monoclonal antibody (b) (4)

in an inhibition assay, the presence ot antibodies to the
identical HBsAg epitope can be detected and quantitated in the sera
of plasma and yeast vaccinees (see Table 3). It has been clearly
shown that recipients of our plasma and yeast hepatitis B vaccines
make such antibodies in equivalent amounts.
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Avidity Constants

If the assay described under Affinity Constants is used with the
entire hepatitis B surface antigen against sera from plasma and
yeast vaccinees, a property can be derived which is called the
avidity constant (see Table 4). The similarity of these constants
for the anti-HBs antibodies in plasma and yeast vaccinees further
demonstrates the qualitative similarity of antibodies elicited in
recipients of both vaccines.

IgM/1gG Antibody Pattern

Comparisons of IgM and IgG anti-HBs in plasma and yeast vaccinees
revealed similar patterns; i.e., initial production of IgM anti-HBs
changes over to IgG anti-HBs as the vaccination regimen progresses 2
in recipfents of each vaccine (see Table 5).

D Antibody, A Antibody Pattern

The plasma and yeast vaccinees sera show similar patterns with
respect to the formation of antibody specific for the subtype
determinants of HBsAg (type ad HBsAg used as immunogen). D antibody
js initially high and as the vaccine regimen progresses, this
converts to A antibody and is nearly 100% A at the completion of the
3-dose regimen (see Table 6). [A is the broadly reactive and
protective antibody in anti-HBs.) '
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TABLE 1

CROSS NEUTRALIZATION OF ANTIBODIES

; T NEUTRAL IZATION WITH
YeasT HBsAR (CL934) (b) (4) Ay PLASMA AD PLAsMA AD YEAST

- (b) (6) w ros.) 98 100 100
(4 Mos.) | a8 100 100
(4 Mos.) 98 100 99
(4 Mos.) 9y 100 99
(4 Mos.) | 97 100 99
(4 Mos,) 87 100 100
_Tl('ll.‘g?rM 82]{8?‘8 i(b) (4) Ay &Aéﬁsmﬁzﬁig%wm AD YEAST
0) (6) 5 \s.) 86 100 99
(3 Mos.) 97 99 %5
(3 Mos,) 9y 100 97
(3 MS.) | 50 100 %3
(3 M0s.) 8 100 97
(3 Mos.) 87 100 &7

ASSAYS PERFORMED AT MSDRL BY W. MILLER ET AL.
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TABLE 2

AFFINITY CONSTANTS OF HBsAB IN HUMANS RECEIVING
RECOMBINANT OR PLASMA DERIVED VACCINE
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TABLE 3

INHIBITION OF THE PROTECTIVE MONOCLONAL HBsAB BY HUMAN
HBsAB FROM RECOMBINANT OR PLASMA-DERIVED VACCINE

VACCINEES

YEAST VACCINEES

SUEE (b)) ISR
66 59
19 =

14 18

& 5

% m

&8 i

3 =

10 8

69 .

— 8

-- 79

- 77
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TABLE 4

AVIDITY CONSTANTS OF HBsAB

YEAST RECOMBINANT HBS VACCINEES

o=, (D) (4) s

(4 Mos,) 1x 1010
(4 Mos.) 16 X 1010
(4 Mos.) 5 x 1010
(4 Mos.) 1x 100
(4 #os.) 14 X 1010

PLAsMA DERIVED HBS VACCINEES

gm———"—ff—i‘f? (b) (4) AVIDITY CONSTANT

y X 1010
(3 M0s. ) 8 x 1010
(3 Mos, ) 4 X 1010
(3 Mos, ) | 4 x 1010
(3 Mos. ) | 7 x 1010
(3 MOS.) | 8 X 1010

ASSAYS PERFORMED AT MSDRL BY W. MILLER E

AL.
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TABLE 5

RELATIVE PROPORTIONS OF (D) (4) ANTI-HBS IN SERWM
o Tora (®) 4)

PEl
STUDY CASE TYPE® MONTHS POST INITIAL VACCINATION
PRE 1 2 3 I
779 ;(b) 6) (b)(4) 3 108 : 08 - - -
(YEAST) ; ) - -
0 - - -
0 B 75 - 100 -
0 = 0 - 0 -
0 - 100 - 100 -
0 s - 0 - =
0 - - 100 . =
0 100 - 1 - =
0 0 - -
542 0 - - Y "
sy 0 - 100 - % -
0 v 37 - - 0
0 - 63 - - 100
0 - 12
0 - Q - 83 -
639 0 - - 0 - 0
(PLASMA) 0 = - lm = 103
0 - - 0 - 0
0 - - 100 - 100

¢ (b) (4)
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TABLE 6

PERCENTAGES OF ANTI-HBs SPECIFIC FOR A AND D DETERMINANTS
OF HBsAG IN POST-VACCINATION SERA

YEAST VACCINEES
T LS L
1 20 0-100 65 0100 34
5 69 33-100 9 063 9
6 4y 58-100 B 03 7
7 27 81-100 % 019 5
8 12 94-100 7 06 3
PLASMA VACCINEES
DOTRATS MELY e AR
1 0 - - - .
3 3 87-89 8  9I3 12
6 £ 79-% 8 518 10
7 8 74-97 B 2-26
2 7 87-% o 413 6
ASSAYS PERFORMED AT NMSDRL BY W. MILLER ET AL. (b) (4) METHOD PV

(b) (4)
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D44 RISPONSEZ TO RECOMBINANT YEAST KEPATITIS B VACCINE IN
NONRESPONDERS TO PLASMA-DERIVED HEPATITIS B VACCINE
L Butterlv, E Watkins, CA Hinkle and JL Dienstaq.
Gastrointestinal Unit, Massachusetts General Hospitel,
Boston, MA.

Preliminary reports suggested that recombinant yeast
hepatitis B vaccine (R-HBvac) might be more immunogenic
than the triply inactivated plasma-derived hepatitis B
vaccine (?-HBvac) (Hepatology 1984:4:1077). Therefore,
to test this hypothesis, we administered three 10 ug doses
of R-EBvac (Merck Sharp & Dohme Research Laboratories) at
time 0, 1, and 6 months to 14 normal adults who had failed
to respond to one or more courses (3-6 doses) of P-HBvac.
The frequency (% positive/% vaccinated] (%) and geometric
mean titer (mIU/ml) of anti-HBs responses were as follows:

Month 1 2 3 6
anti-HBs+ S/13 (39) 8/14 (57) 7/14 (50) 7/13 (54) .
GMT 2 SD 17 + 7 39 ¢ 10 36 £ 23 8+ 7 |

For comparison, the same data are charted below for 65
seronegative health vorkers, never previously vaccinated, -
after receiving R-HBvac: d

Month 1 2 3 6 ;
anti-EBs+ 26/65 (38) 53/62 (B6) 61/65 (94) 60/62 (97)
GMT = SD 734 38 ¢ 4 S0 = 4 72 4 4

The mean ¢ SD ages of the 8 initial nonresponders vwho
ultimately did respond and the 6 who did not were indis-—
tinguishable, 38 2 8 and 41 2 15. The response to R-HBvac
in almost 60% of nonresponders to P-HBvac appeared .
promising, especially when compared with a 40% rate of
low-level, poorly sustained anti-HBs responses in P-HBvac
nonresponders given a second course of P-HBvac

(Hepatology 1984;4:1077); however, the level of

antibody fell substantially by six months, when measured
just prior to the booster injection. Additional follow-up
will be necessary to determine whether the antibody
response to R-HBvac in nonresponders to P-HBvac increases
and is sustained after booster immunizatioa.

Butterly L, Watkins E, Hinklé CH, Dienstag JL. Response to recombi-
nant hepatitis B vaccine in nonresponders to plasma-derived

hepatitis B vaccine. Hepatology 1985; 5:1007 (abstract).
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Safety and Immunogenicity of a
Recombinant Hepatitis B Vaccine

E. Dandolos, A. Roumeliotou-Karayannis, S.C. Richardson, and
G. Papaevangelou

National Centre for Viral Hepatitis, Athens Schoo! of Hygiene, Athens, Gresce

A hepatitis B vaccine produced in yeast by recombinant DNA technology was
evaluated using 5-ug and 10-ug doses in a randomized trial lasting 7 months in
110 male armed forces recruits aged 17-19 years. Results were compared to those

" of an identical trial of a plasma-derived vaccine. No allergic reactions were
observed, and the rate of mild side effects was similar 10 the plasma-derived
vaccine. Seroconversion rates in the first month were 60% (33/55) and 67% (37/
55) with the 5-ug and 10-ug doses of the recombinant vaccine, respectively. All
paniicipants seroconverted by 3 months, and none lost antibody. These results are
very similar 1o those for plasma-derived vaccine. Comparison of titres of antibody
to hepatitis B surface antigen (anti-HBs) showed a slighily higher level with the
10-ug than with the 5-ug dose of the recombinant vaccine. Geomelric mean titres
of anti-HBs afier the booster dose were similar in the S-pg and 10-ug dose
recombinant vaccine groups (2,620 and 2,748 IU/\, respectively) and in the 5-ug
plasma-derived vaccine group (3,591 IU/]) but significandy higher (9,227 [UA)
with the 10-ug dose of the plasma-derived vaccine. These results confirm the
safety and immunogenicity of the recombinant vaccine, although further study is
needed on the duration of immuniry.

Key words: active immunoprophylaxis, hepatitis B, plasma-derived hepatitis B vaccine, recombi-
nant hepatitis B vaccine

INTRODUCTION

The safety and immunogenicity of plasma-derived hepatitis B vaccines have
been amply demonstrated by clinical trials in various high-risk groups in different
parts of the world [Szmuness et al, 1980; Maupas et al, 1981; Beasley et al, 1983).
However, the high cost and limited availability have prevented widespread use of
these vaccines, especially in the less developed areas where they are needed most.
Vaccination programmes are at present generally limited w groups at high risk of
infection, such as hospital personnel. Within these programmes, acceptance may have
been affected by unfounded loss of confidence in the safety of the vaccine, following

Accepied for publication April 1, 1985.

Address reprint requests to Prof. G. Papaevangelou, National Centre for Viral Hepatitis, Athens School
of Hygiene, P.O. Box 1408S. Athens }15 21, Greece.

© 1985 Alan R. Liss, Inc,
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isons at each time point. All analyses were carried out after logarithmic transforma-
tion of anti-HBs titres.

RESULTS

The trial was completed in all but two recruits, both the losses being from the
group receiving the 10-ug dose. One was lost from the study after receiving the
second dose and the other afier the booster dose. No participant developed either
clinical or asymptomatic viral hepatitis, and neither anaphylactoid nor other allergic
reactions were observed. Mild side effects were reporied, but no case of fever above
37.5°C was noted, and no local discomfort or pain lasting for more than 1 day. The
overall frequency of side effects was very similar to that reported for the plasma-
derived vaccine in the earlier study (Table I).

The two groups receiving recombinant vaccine showed a similar and rapid
immune response (Table I). Both of the recruits who did not complete follow-up had
already seroconverted in the first month. All participants had seroconverted by 3
months, and none lost antibody. These rates are very similar to those recorded in the
trial of the plasma-derived vaccine. Differences in seroconversion rates at 1 month
between the four groups in Table I are not significant (x3 = 5.26; P = 0.15).

Geometric mean titres (GMT) of anti-HBs are shown in Table II. Multivariate
comparison between the two recombinant vaccine groups shows that they do not
differ in rates of increase of anti-HBs (F3 jos = 1.99; P > 0.1). The 10-ug group had
significantdy higher GMT of antibody overall than the S-pg group (tjos = 2.08; P <
0.05), although the difference appears to be small after the booster dose.

Multivariate comparisons of the anti-HBs profiles in the 5-ug and 10-ug recom-
binant vaccine groups against the corresponding plasma-derived vaccine groups show

TABLE I. Frequency of Side Effects by Type of
Vaccine (Summed Over Administrations of Yeccine)

Recombinant Plasma-derived

Side effect vaccine (%) vaccine (%)
Local pain 6.0 9.0
Fever <37.5°C 16.3 11.1
Other 2.3 2.3
Total 24.6 2.4

TABLE [I. Number (%) of Serocoaverted (anti-HBs > 2.1 [U/1) by Month and Type of Vaccine

Recombinant vaccine Plasma-derived vaccine
Sug 10 pg 5ug 10 g
Month (N = 55) (N = 33) (N = 50) (N = 50)
! 33 (60) 37(67) 40 (80) 32 (64)
3 55 (100) 54 (100)* 49 (98) 49 (98)
6 55 (100) 54 (100)° 49 (98) 49 (98)
7 55 (100) 53 (100)° 49 (98) S0 (100)

“One person lost 1o follow-up.
*Two persons lost.
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population, with all participants in both the trials of recombinant and plasma-derived
vaccines being males of similar age living under exactly similar conditions.

Comparison of the 5-ug and 10-ug doses of recombinant vaccine shows a small
advantage to the 10-ug dose overall in terms of GMT anti-HBs, although any final
difference is slight. Davidson and Krugman [1985), with older vaccinees of both
sexes, reported a final (8 months) GMT anti-HBs in the 10-xzg group more than
double that in the S-ug group, although the statistical significance is not stated.
Irrespective of dose, all participants in our trial reached the 10 IU/1 generally regarded
as protective. Only five (4.6%; two from the 5-ug group and three from the 10-ug
group) had titres lower than 100 U/,

Our results confirm reports of the safety and immunogenicity of the Merck
Sharp and Dohme recombinant yeast hepatitis B vaccine [Jilg et al, 1984b; Davidson
and Krugman, 1985]. The minor differences observed in the immune response stress
the need for more extensive studies in various population groups under consideration
for vaccination, before the appropriate dose and vaccination scheme are decided.
Similarly, further follow-up is required to establish the duration of protective levels
of antibody [Jilg et al, 1984a; Davidson and Krugman, 1985]. Finally, in assessing
the efficacy of the vaccine, information concerning the quality of the anti-HBs induced
should complement the data on the anti-HBs levels achieved [Brown et al, 1984].
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IMMUNCGENIGTY OF RECOMBINANT YEAST
HEPATITIS B YACCINE

Sl—lnDrN;tndmnum srudy (Nov 24, p 1174) in chinry
recipients of recombinant bepetitis B vaccine “the immune
response ia the recombinant veccine group om less pronounced
qufwmm;mhtkplnn\mmp,um
by lover seroconversion rates and lower mesn aati-HBs levels™,
They compared a 10 pg dose of recombinam veccine with n 20 pg
dose of plasems-derived vaceine.

As indicated in the table, our resules im o similer srudy ia eae
buondred and seven seronegative bealth professicnals, 21=30 yeasn
of sge. revesled essentially the rame immune responc is recipieats,
of § pg and 10 ug doses of recombinant yeast hepatitis B vaccine
whea compared with a comparable group who received 20 ug doses
of plasma-derived vaccise.

Valid coecluions cannot bz drown fom studies in thiny er s
bundred vaccinees. More emeasive srudies will e required to
evaluste antrHBs response and s persisience it reqpients of
recombinant bepatitis B vaccine. I the meantime, our initil results
ore encouragiag.

NYU Medim) Comear, MD\M
Diew Yert, NY 26006, L'SA Savt Kaveman

THELANCET, JANUARY 12,1985

SSACCONVERSION RATES AMD CEOMETIUC MEAN TITRES (GMT) OF SIRONEGATIVE RSDIVIDUALS, ADUL TS GIVEN RECOMBINANT O3

FLAMMA DRRIVED NEPATITIS B VACONE

Recombwnent veraned
10¢g S Pioams denved (20 1338

Tume® AstrHBs alUm) /N rous Anr-HBs =l SN rote AswrMBo &N mw
(mo) [T = GMT) (GMT) FEpTRot {GMT) {GMT) Fayrees? (GMT)

3 2231 (45%) @ 9 2186 137®) 95 23 18/47 ¢35%) b=}

2 68’31 (BI®) e 37 $1756 (019®) (] -} 34747 (%) 37

3 S015 1 (56 %) 143 $2 $256 (B9 13 9 4347 I%) n

[] 49150 (98°%) 21 (3 93736 (PSW) e ° Q 84/47 (pID) 1]

kL) 4524 (55%) mwh Je4 40730 (85%) %9 1 46447 (O0T) 1l

*Vesomr grewn o1 0. 1,024 0 @emiin Pelisoap © 7 Gomids (ptes Gowed o § mosus (resmineant) PASE 51 0T2C-K ¢4, QAo Im 19).
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RECOMBINANT YEAST WEPATITIS B VACCINE: SIDE EFFECTS AND
IMMUNOGENICITY COMPARED WITH PLASHMA-DERIVED HEPATITIS B VACCINE.

Morton Davidson and Saul Krugman
NYU Medical Center, New York, N.Y,.

A yeast recombinant hepatitis B vaccine (Merek Lot no. 972/C-
K444) was evaluated in 167 seronegative health professionals, 21-
3¢ years of age. The clinical and antibody responses were
compared with the results of & previocus similar study using a
plasma-derived hepatitis B vaccine (Merck Lot no. 751).

The vaccine was administered at ¢, 1 ané 6 months te the
following three groups: 1) 51 adults who received a 1% mcg dose
of recombinant vaccine;”2) 56 adults who received a 5 mecg dose of
gecombinant vaccine, and 3) 47 adults who received a 26 mcg dose
of plasma-derived vaccine. The three groups included medical
students, house staff, and nurses who were of comparable age and

Results

Side effects were negligible in all three groups. They
consisted of transient, local soreness at the site of the
inoculation in about 25% of the vaccinees in each group. No
systemic reactions were observed.

The seroconversion rates and geometric mean titers are
summarized in the Table. The results are essentially the same for
all three groups. Under -the conditions of this study the 5 mecg
and 10 mcg doses of recombinant hepatitis B vaccine were: just as
immunogenic as a 2¢ mcg dose of plasma-derived hepatitis B

vaccine.

Comment

A recent report by Jilg et al (Lancet 1984; 2:1174-75)
described a similar study in 3% seronegative medical students and
laboratory- workers whose age and sex were comparable to those in
our groups. They stated that "the immune response in the
recombinant vaccine group was less pronounced during the first
months than in the plasma vaccine group, as shown by lower
seroconversion rates.and lower mean anti-HBs levels.” Our results
in 187 similar.recipients of the recombinant hepatitis B vaccine
do not support this conclusion. . : N

It is obvious that valid conclusions cannot be drawn from
studies involving either 3¢ or 1¢6 vaccinees. Mere extensive
studies will be required to determine anti-HBs response and its
persistence in recipients of recombinant hepatitis B vaccines.

Davidson M, Krugman S. Recombinant yeast hepatitis 8 vaccine: Side effects
and immunogenicity compered with plasma-derived hepatitis B vaccine.
submitted for publication to Hepatitis Scientific HMemoranda.
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TABLE

Seroconversion Rates and Geometric Mean Titers of Seronegative
Adults Who Received Recombinant Yeast Hepatitis B Vaccine (Merck
Lot No. 972/C-K444) or Plasma-Derived Hepatitis B Vaccine (Merck
Lot No. 751).

Time Recombinant Hepatitis B Vaccine
Interval 1¢ mcg dose . 5 mcqg dose
anti-HBs |mIU/ml1[S/N Ratie||anti-HBs|mIU/ml| S/N Ratio
(Months) |[response GMT GMT response GMT " GMT
0 - - o - - - s
1 22/51 (43%2) 42 19 21/56 (317%) 55 25
2 48/51 (94%) 88 37 51/56 (9)%) 69 38
3 50/51 (98Z){ 145 52 52/56 (932) 128 51
6 49/50 (982) 321 63 53/56 (95%Z) 184 42
8 £5/66 (982311911 164 49/50 (98%1)1 839 _12¢
Vaccine given at @, 1 and 6 months.
Age Range: 21 - 38 years »
Time Plasma-Derived Hepatitis B Vaccine
Interval 28 mcqg dose
anti-HBs S/N Ratio
{Months) response GMT
0 - -
1 18/47 (382) 20
2 34/47 (792) 37
3 45/47 (96%) 79
6 447147 (94%) 94
7 &6 /47 (98%) 141

Vaccine given at 8, 1 and 6 months.
Age range: 21 - 38 years
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SAT-LA10 .
CLINICAL EVALOATION OF A RECOMBINANT HEPATITIS B YACCINE
F. Deinhardt®, W, Jilg, G. Zoulek, B. Lorbeer, and B, Wilske
Max von Petienkofer-Institute, 8000 Munchen 2, Western Germany

Thirty healthy, young volunteers free of any HBY mearkers were vaccinated with @ recombinant
hepatitis B vaccine prepared by Merck, Sharp & Dohme, West Point, PA. Ten ug HBsAg were
administered intremuscularly at time 0, and one month later. Seroconversion rates and geometric mean
concentrations after 1, 2 and 3 months were compared with an age- and sex-matched control group
vaceinated with 20 ug of plasma derived vaccine (Merck Sharp & Dohme) (Table 1).

Table 1: Comparison of Immune response after recombinant vaccine and plasma derived

vaeeine.
menth seroconversion anti-HBs (geom. mean)
‘ ml0

recombinant plasma recombinant plasma
vaccine vaecine vaccine vaeecine

i 27 44 8.6 15.2

2 70 95 37.8 2.8

3 87 98 274 164.4

In the recombinant vececine group, 38% of the total anti-HBs at month 3 was directed agalnst the
determinant @ of HBsAg, compared to 30% in the control group. No inczrease in antibody titers against
candida albicans was found In recipients of the recombinant vaccine 4 weeks after the second injection

as compared to prevaccination levels. No serious side effeets were observed in any of the vaecinated
individuals.” '

Deinhardt F, Jilg W, Zoulek 6, Lorbeer B, Wilske B. Clinical evaluation of &
recombinant hepatitis B8 vaccine. 1In: Vyas 6N, Dienstag JL, Hoofnagle
JH, eds. Viral Hepatitis and Liver Disease. Orlando:6rune and Straton,
1984:699.

e
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RECOBINANT YEAST HEPATITIS B VACCINE: DMATROCINICITY AND
SAFCTY. JL Diensta, € atkine, snd CA Winkle,

" Castyoincestinal Unie, MHassachusetts Genezal Hospical,
Boston, FA. ”

Cumbezsome to produce, ¢xpensive, and limiced da
supply. currently avallable human plasma~derived hepactiris
B vaccines are likely to be replaced in the future by
“genetically engineered” vaceines. Receatly, s
recombinant DNA vaccine vas prepared in reccabinaat yeacst
Saccharomvces cerevisise strain 2150-2-3 cells transformed
vith the plasaid pABS $6~CAP347/33, coataiming the gese
for hepaticis B ourface sntigea (HBeAg/ad) (Valeszuels et
al. Nature 1982; 298:347-%0). Purified by bicchealeal and
bicphysical exthods from the yeast extract, the EBsAg
particles synthesized by these yeast ecells are mot
glycosylated but othervise are indistimguishadle {rom
native 22 mnoe H3sAg particles. Treated vith fermalin and
adsotbed to alum, the recombinsnt vaccine s iemunogenic
and protective in experisental saimsls. Ve adsinistered
three 10 yg doses of the vecosbinant hepatitis 3 .vaccine
(Merek Shatp & Dohme Rescarch Laborateries) st time 0, 1,
snd 6 months to 60 seromegative adult healeh verkerz. The
frequency and geomecric mean titer (=lU/ml) of anti-Hig
Tesdonses vere g8 {ollove: - .

Honth 1 2 k) 4 ) 6
Number 37 29 30 29 23 1%
anei-HBee 412 83z 932 . 97T - 962 943
oI 2 SO 722 3329 I624& 8828 8324 79 =4
96 2 § (mean 2 .SD) 2 of the ancti=HBs vas specific for the °
3 deterninant ef HBsAg. Changes in aacibodies o yeast
antigens vere negligible. The most {requent advesse
resction vas crassient soveness at the imjection site,
occurring after $2% of {irse, 371 of second, asd $32 of
third injections. No gsezvious adverse ef{fects vese
encountered, and peither type B nor moo-3 hepatitis has
occurted 48 sny vaccinee. These preliminmary rvesulis
de=onstrate that the receabimant yeast hepatictis B vaccine
is safe and that 10 yg of the recombimanr vaceine is
equivalent in imsunogenicity teo 20 ug of the
plasma=derived vaccine.

Dienstag JL, Watkins €, Hinkle CA. Recomdbinant yeast hepstitis B vaccine:
immunogenicity and safety. Hepatology 1984; 4:1077 (Abstract).






0104sS

SAT-LA.50 - :
SAFETY AND IMMONOGENICITY OF A RECOMBINANT HEPATITIS B YACCINE
J.L. Diensteg®, E. Watkins, and C.A. Hinkle
Gasgrointestinal Unit (Medical Services), Massachusetts General Hospital, and Department of
Medieine, Harvard Medical School, Boston, Massachusetts 02114

Currently available, licensed hepatitis B vaccines are prepared from plasma obtained from hepatitis B
surface antigen (HBsAg) carriers. Cumbersome to produce, expensive, and available in limited supply,
the plasma vaccine is likely to be replaced in the future by one of a number of later generation vaeeines.
Recently, a recombinant DNA vaccine was prepared In recombinant yeast Saccharomyces cerevisise
strain 2150-2-3 eells transfoemed with plasmid pHBSS6-GAP347/33, which contains the gene for HBsAg
(Valenzuela et al, Nature 1982; 288:347-50). The HBsAg synthesized by these yeast cells was purified
from the yeast extract by physical and chemical methods and was found to be indistinguishable from
native 22 nm HBsAg particles, except that the HBsAg i not glycosylated. Treated with formalin and
adsorbed to alum, the recombinant vaccine is comparable in purity to the plasma vaccine and is
immunogeniec and protective in experimental animals,

We studied the immunogenicity and safety of recombinant hepatitis B vaceine Lot 934, formulated to
contain 10 micrograms of HBsAg per 1.0 ml dose (Merck Sharp & Dohme Research Laboratories). Thirty
seronegative adult health care workers recelved three 1.0 ml doses of the recombinant vaceine at time 0,
1 and 6 months. Adverse effects were limited to soreness at the injection site, and immunogenicity was
excellent, approximating 50% at one month. Three months of follow-up will be complete by the time of
the International Meeting. :

Dienstag JL, Watkins E, Hinkle CA. Safety and immunogenicity of a recombinant
hepatitis B vaccine (Abstract). Im: Vyas 6N, Dienstag JL, Hoofnagle JH,
eds. Viral Hepatitis and Liver Disease. Orhnc_lo:snlne and Stratton,

1984 :710. -
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IMMUNE RESPONSE AFTER VACCINATION WITH RECOMBINANT HEPATITIS B VACCINE AS
COMPARED TO THAT AFTER PLASMA-DERIVED VACCINE

R.A.KEIJTINK, J.KRUIHING, M.BAKKER, S.W.SCHALM®

Desartments of Virology and Internal Medicine, Erasmus University Rotterdam,
Rotiercam, The Netherlands

SUMMARY

Thirty-onz indivicuals (health care workers) were vaccinated with recombi-
nant hep2titis B vaccine (10 yg dose) &nd their immune response (anti-HBs)
 was compared to that of twenty-five health care workers after vaccination
with plasma-derived vaccine (20 ug dose). ATthough the seroconversion rate
and the percentage of anti-HBs/a antibodies at month 7 were comparable, the
geometric mean titre of anti-HBs at month 7 was considerably lower for the
recombinant vaccine group (857.4 vs. 6736.5 IU/1). However, vaccinees from
the two groups showing seroconversion at month 1 had comparable titres at °
month 7. Raising the dose .1_.!f HBsAg in the recombinant vaccine may favourably
influence the seroconversion rate at month 1 and thereby the immune response
after three injections.

INTRODUCTION )

Only six years ago, 2 plasma-derived vaccine was introduced to overcome
the worldwide problem of hepstitis B infections.' Gemeral acceptance of the
vaccine, however, has been hampered by the high costs and in particular by
doudbts about the suitability of infectious plasma as its source. Public
concern has waned considerably since the discovery of human T-cell leukaemia
virus as a possible cause of the acquired immune deficiency syndrome and the
possibility of investigating the efficacy of inactivation of this virus in
vaccine preparation procedures.? Meanwhile, an alternative for the latter
cbjective has been found in the preparation of hepatitis B surface antigen
by recombinant DNA technology in the yeast Saccharcmyces cerevisiae.®
Although the yeast recombinant DNA produced HBsAg polypeptides, unlike the -
native HBsAg, are not glycosylated, the vaccine thus prepared has proven to
indﬁce protective antibodies during chimpanzee challenge studies.® Its
safety and fmmunicity in man has been demnstrnied by several groups of
investigators.® ¢ 7 ' One of these studies is presented here. '
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Soon after the introduction of the plasma-derived vaccine it was uncertain
whether an HBsAg/adw vaccine would protect eéainst HBsAg/ayw virus infections.
Nowadays it is generally known from chimpanzee studies as well as experiments
in man? % '° that the antibodies directed against the main determinant a
provide cross protection for infections with strains not incorporated in the
vaccine, . ) ) .

However, in the plasma-derived vaccine studies'? *2 it was found that the rela-
tive proportion of anti-HBs antibodies is variable, which may partially account
for hepatitis B infections in the first few months after vaccination. There-
fore, the need to monitor the development of anti-H8s/a antibodies after
vaccination is stressed.

MATERIAL AND KETHOOS .
Pcoulation . 3 )

" The study population consisted of 56 health care workers. Recombinant
veccine was given to 31 individuals (17 femle.l 14 male; mean age 32 ¢

2 yr, range 20-59); plasma-derived vaccine was given to 25 individuals

(13 female, 12 male; mean age 30 + 2 yr, range 22-53). Participants to this
study were negative for Héskg, anti-HBc, and anti-H8s and had 2 normal
alanine transferase level at the entrance to the study.

Yaccine _ '

Participants were var.c_inated at 0, 1, and 6§ months with efther a 10 yg
HBsAg/adw dose of the recombinant hepatitis B vaccine (Merck, Sharp and
Dohme, lot 972/C-K444) or a 20 ug HBsAg/adw dose of the plasma-derived
_vaccine (Merck, Sharp and Dohme, lot 1510 J). Recombinant HBsAg used here .
was purified by hydrophobic interaction chromatography.® ?

Assays ' ’ . ’

HBsAg, anti-HBc, anti-HBs were measured in commercially available kits

(Ausria 11, Corab, and Ausab; Abbott L.aboratories.'ﬂorth Chicago, USA).

The concentration of anti-HBs was calculated by the method of Hollinger

et al.'? and expressed'in 1U/1 after comparison with the WHO standard pre-
paration (125 IU/1), obtained from the Central Laboratory of the Netherlands
Red Cross Blood Transfusion Service, Amsterdam, The Netherlands. Calculations
were made for positive results in Ausab only (sample/negative control ratio
> 2.1). Samples containing more than 200 IU/1 were diluted and retested.
Dilutions were made in the negative control serum from Ausab. Estimation of
the proportion of anti-HBs/a antibodies was performed according to the
method of Hoofnagle et a1.'* In short, undiluted or diluted sera containing
1000-2000 cpm in Ausab were incubated for 2 h at room temperature with
pooled HBsAg/ad, HBsAg/ay, and normal human serum, respectively. Pooled sera
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included reference serz from Or.A.M.Couroucé-Pauty as mentioned in anearlier
study.'® Reduction of cpm after incubation with HBsAg/ay strains measured
the anti-HBs/a proportion of the'total amount of enti-HBs, since the vaccine
consisted of HBsAg/acdw only. The proportion of enti-HBs/d(w) antibodies was
obtained by subtracting the reduction percentzce after incubation with
HBsAg/ay pooled serum from the reduction percent2ge after incubation with
HBsAg/ad pooled serum.

'RESULTS

Table | shows a delayed seroconversion rate for the recombinant vaccine
group as compared to the plasma-derived vaccine group in the course of the
vaccine study. Similar results were obtained for titres > 10 1U/1, the

supposed protective level of antibodies.

TRBLE 1 .
SERDCONVERSION RATE AFTER VACCINATION WITH RECOMBINANT (10 pg) AND PLASMA-
DERIVED (20 yg) VACCINE IN HEALTH CARE WORKERS

Month Recombinant Plasma-derived Recombinant Plasma-derived
vaccine vaccine vaccine vaccine
Percentage seroconversion Percentage anti-HBs

' > 10 IuN

1 19( 6/31) 56(14/25) 13( 4/31) 40(10/25)

2 77(24/31) 96(22/23) 39(12/31) 74(17/23)

3 90(28/31) 100(25/25) 74(23/31) 96(24/25)

6 94(29/31) 100(25/25) 87(27/315 100(25/25)

7 100(31/31) 100{22/22) 100(31/31) 100(22/22)

Geometric mean titres of anti-HBs were significantly lower in the recombi-
nant vaccine grouﬁ as compared to the plasma-derived vaccine group at month
2, 3, 6, and 7 (Table II). i

After three injections females had significantly (p < 0.05) higher anti-
HBs titres than males in the recombinant vaccine group (1412 vs. 468 1U/1)
but not in the plasma-derived vaccine group (6036 vs. 7519 IU/1).

All vaccinees were negative for HBsAg and anti-HBc at 7 months and had
normal alanine transferase levels in all sera obtained. Table IIl illustrates
the increase of the relative proportion of anti-HBs/a antibodies frum about
602 at month 1 to about 100% at month 7 following the first injection for
both vaccine groups as measured by specific absorption. In any sample at
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TASLE 11
GEOHETRIC MEAN TITRES OF ANT1-HBs AFTER VACCINATION WITH RECOMBINANT VACCINE
(10 3:g) AND PLASHMA-DERIVED VACCINE (20 ug)

Month Recombinant vaccine Plasma-derived vaccine
GAT in U/ . GMT in IUN

1 16.8(n= 6)* 19.7(n=14)

2 13.7(n=24) 61.8(n=22)°

3 34.8(n=28) 177.7(n=25)°

6 69.0(n=29) 291.1(ns25)0

7

857.4(n=31) €736.5(n=22)°

-

* Respondars only = p < 0.05 Wilcoxon's «rank sum test

TABLE 111

DETERMINATION OF SUBDETZRMINANT SPECIFIC ANTIBODIES AFTER VACCINATION WITH
RECOMBINANT VACCINE (10 ug) AND PLASMA-DERIVED VACCINE (20 yg) AS DETERMINED
BY SPECIFIC ABSORPTION i

-Month Recombinant vaccine ) Plasma-derived vaccine
No. 2 anti- £ anti- No. £ anti- 2 anti-
samples HBs/a HBs/d samples HBs/a HBs/d
{range) {range)
1 4 60(19- 92)* 39 6 57(22- 93) 42
2 81(49- 98) 17 15 83(25~ 99) 17
3 18 95(74-100) = S 23 88(26-100) 11
6 2 99(89-100) 1 26 94(43-100)
7 31 99(90-100) 1 - 22 - 97(91-100)

% petermination of ariti-HBs/a and anti-HBs/d was limited by the minimum
amount of 25 IU/1 anti-HBs. .

month 7 the proportion of anti-HBs/a antibodies was at least 90Z. In sera -
with anti-HBs > 10 JU/1 at month 1, two out of four in the recombinant

vaccine §roup and three out of six in the plasma-derived vaccine group had

less than 50% anti-HBs/a. In only two cases, one in each group, the anti-

HBs/a percentage at month 1 was above 90, suggesting an anamnestic response.

Geometric mean titres for those vaccinees with a positive anti-HBs response.
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&t month 1 increased to 11158 IU/1 (n=§) in sera from the recombinant vaccine
group and to 13748 IU/1 (n=13) in serz from the plasma-derived vaccine group,
both at month 7,

DISCUSSION

Table IV compares the results of the immunicity of recombinant hepatitis B
vaccine of Merck, Sharp and Dohme in our study with resuvlts of others as
recently published. * ® 7 ° Severzl lots of vaccine with minor differences
in the purification procedure were used. Comparison is made in some studies
with earlier results using plasma-derived vaccine from the same manufacturer,
In our study vaccination with recombinant vaccine and plasma-derived vaccine
took place simultznecusly. Serum samples could therefore be handled similar-
ly and investigated with the same batch of reagents.

We found anti-H3s development during”the first six months following the
first injection very similar to Scolnick et al.® and Jilg et al.S. After
the booster irjection at month 6 we found a lower geometric wean titre than
observed by others. The proportion of anti-HBs/a antibodies, however, was
very similar for the two vaccine groups and increased from 605 at month 1
to about 100% at month 7.

Interestingly, we noted high titres of anti-HBs at month 7 for those
vaccinees who ha& already shown seroconversion at month 1. Titres in this
subgroup were comparable to those in early responders in the plasma-derived
vaccine group. Since we had the lowest seroconversion rate at month 1
observed so far for recombinant vaccine (19%2), this may explain the low
geometric mean titre at month 7. The reason for the initial low conversion
rate in our study is unknown. Sex and age differences with other study
groups may have contributed. Sex and age effects may have their most pro-
nounced influence on vaccination of weak responders.!® 17 The highest sero-
conversion rate (672) and the highest geometric mean titre (2749 1U/1) at
month 7 were observed by Papaevangelou et al.? in male recruits aged 17-19
years. - ' . .

If our observations can be confirmed in more extended studies, equalizing
the dose of HBsAg in the recombinant vaccine preparation to that of the
plasma-derived vaccine may favourably influence the seroconversion rate at
month 1 and the amount of anti-HBs produced after three injections.
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TABLE 1V

IMMUNE RESPONSE AFTER VACCINATION WITH RECOMBINANT AND PLASMA-DERIVED HEPATITIS ﬂtVACtINE AS COMPARED FROM LITERATURE

Authors " Dose Geometric mean titres in WA No. Mean age- No. of No. of Lot no.
) Honth ) men  women
1 "3 7
Recombinant vaccine
scolnick et al.® 10 yq 8 56 68 1905 15 33,23-53 10 5 934
Jilg et »1.° 10 ] 9 29 68 2135 30 ) 25,21-34 13 17 934
Papaevangelou et al.® 10 yg 11 198 189 2749 55 17-1¢ 55 979
Davidson and Krugman’ 10 ug 'H 145 321 1911 51 21-30 972
Present study 10 v 17 a5 69 857 k) ) 32,20-59 14 17 972
Plasma-derived vaccine
Jilg et al.® 20 yg 15 164 261 4299 41 25,21-32 18 23
Present study 20 pg 20 177 291 6737 - 25 30,22-53 12 13
Papaevingelouet al.® 10 pg 4 278 452 9227 50
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ANTI-HBs/a DETERMINATION AFTER HEPATITIS B VACCINATION

Sir, — The determination of entibodice azainul Lhe y determivant from
HBsAg after vaccination with HBsAg/adw is of interest, since anti-HBs/a
antibodies are thought to be protective. Two methods for measurement of
these antibodies are in use: 1) Specific absorption of gerum anti-HBs
vith pooled HB;Ag/ay.' The reduction of anti-HBs, as measured in ditect
tests for anti-H8s, veflects the proportion of anti-HBs/a antibodies.

2) A radicimmunoassay or ELISA using BBsAg/ay as solid phase antigen.

We applied methods | and 2 on sera from our comparative study on the
immunogenicity of recombinant and plasma-derived vaccine. Thirty-one
health care workers were vaccinated with recombinant vacecine and
tventy-five with plasma derived-vaccine, both from Merck, Sharp &

Dohme. All participants showed seroconversion at month 7. In all
individual sera sampled at month 7 we found that the anti-HBs contained
90-1007 anti-HBs/a antibodies by method | in both groups of vaccinees,

as published elsewhere.z The percentage of anti-HBs/a according to
method 2 was calculated from the geometric mbaq anti-HBs concentrations
found in Ausadb (Abbott Laboratories) using HBsAg/adv,aywv coated beads
(Ausab,) and in Ausab using HBsAg/ayw doa:eq beads (Ausab.y). All sera
vere prediluted until the concentration in Ausab, was less than 200 1v/1.
For both assays, Ausabt and Ausab‘y. anti-HBs was determined by linear
intrapolation of the results from the test samples in between the
results from a twofold dilution series of the WHO reference serum.
Results in the recombinant vacecine and the plasma-derived vaccine groups
shoved 80 and 40Z anti-HBs/a, respectively. An ELISA (Organon Diagnostics
Research Labs, Oss, The Netherlands) using microtitre plates coated with
HBsAg/ayw, showed 60 and 45Z anti-HBs/a in the recombinant vaccine and
plasma=derived vaccine groups, respectively.

The specific absorption method confirmed the findings of Scolmick
et a13 (90-100Z anti-HBs/a after recombinant vaceine administration),
vhereas our regults with method 2 (anti-HBs/a “specific” tests) are
in accordance with those of Jilg et 11.‘ (9% anti-HBs/a gftet plasma-
derived vaceine administration). Our zesults show, however, that the

aﬁparent differences in percentage anti-HBs/a as published by Scolnick

Heijtink RA, Schalm SW. Anti-HBs/a determination after hepatitis B vaccination.
Submitted for publication to Lancet.
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et al. and Jilg et al. are not primarily rzelated to the differences in
the vaccines but to the methodology applied to assess anti-HBs/a anti-
bodies. i

Which test system provides the most useful data? In method I, anti-~HBs
antibodies are absorbed with an excess of pooled HBsAg/ay, which may
contain other epitopes in addition to a- and y-relsted epitopes. High,
but also low affinity antibodiess are removed and the reduction of
anti-HBs will be optimal. This test will likely overestimate the
percentage of meutralizing anti-HBs/a antibodies.

Problems with the determination of anti-HBs/a by method 2 are
illustrated in the figure. Anti-HBs/a containing rcagents (anti-a

monoclonal antibody, positive control serum Ausab_ test, the WO refe-

rence standard centaining -200 IUII) and anti-d mon:clonal antibody were
tested in various dilutions simultaneously in Ausabt and Ausab‘y.
Monoclonal anti-a gave almost identical results in both tests, and
fitted the line of identity. About 107 (based on cpm) anti~d monoclonal
antibody measured in Ausabt vas detected in Ansab.y. presumably as a
result of non-specific absorption. The line obtained with the Ausabd
positive control serum was also linear, but not parallel to the line
of identity. Results for the WHO reference serum showed a curved line.
Quantitation of anti-HBs/a using the Ausab positive control and/or the
WHO reference serus as a standard is therefore in fact impossible,
although both standards contain more than 902 anti-HBs/a antibodies,
according to specifiec absorption. In our opinion, antibodies with
variable affinity and/or reacting with different epitopes must be
present to explain the discrepancies.

Detailéd description of the anti-HBs response after vaceination is
important. The initial interest concerned the quantitative aspects.
Many investigetors are shifting their interest to the qualitative
aspect of the anti-HBs evoked by vaccines.

In our opiniom, there is an urgent need for unambiguous test systems
for vaccine evalustien, espascially when results from vaccines with
HBsAg from different sources (plasma, recombinant, synthetic) or with

different compositions (with andvwithout pre-s-polypeptides) are to

be compared. e
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Figure: Comparison between counts per minute (natural logarithm) in

: Ausabt(HBsAglnéw.ayw coated beads) and Ausab.y (HBsAg/ayw
coated beads) in dilution series of monoclonal anti-a (e—=8),
monoclonal anti=d (&——@), the WHO standard reference serum
(0—0), and the Auubt positive control serum (&~—aA). The

dashed line represents identical results in Ausabt and

Au Slb.y.
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22
Control of Hepatitis B Virus Infection: Vaccines

Produced from Alexander Cell Line and from
Recombinant Yeast Cell Cultures

Human hepatitis B virus has yet to be successfully grown in cell culture. Current
vaccines (/-5) against hepatitis B virus employ hepatitis B surface antigen (HBsAg)
that is obtained from the plasmas of human carriers of hepatitis B virus infection.
The HBsAg stimulates antibody against the virus and prevents infection and illness
caused by the agent. Available supply of suitable carrier plasma and the need 10
apply highly technical procedures to purify HBsAg and to render it safe limit the
amount of plasma-derived vaccine that can be made and impose cost restrictions
on its use. We have sought to explore alternative sources of HBsAg 1o prepare
hepatitis B vaccine and have prepared and tested vaccines made from HBsAg
secreted from carrier hepatocellular carcinoma (HCC) cells (6) and from yeast
cells carrying an expression vector of HBsAg (7). The properties of such vaccines
are the gubject of this report.

HEPATITIS 8 VACCINE DERIVED FROM A
HEPATOCELLULAR CARCINOMA CELL LINE

Alexander and co-workers (8) recovered a continuous line of HCC cells (PLC/
PRF/S: Alexander cell line) in culture from a cancer patient who was also an
HBsAg carrier. These cells, grown in vitro, secrete HBsAg but no infectious virus
(9). The immortality of such cells offered an alternative source of HBsAg but the
yields grown in conventional culture were 100 small to be considered feasible
economically (10-13). McAleer and colleagues {6, /4), in our laboratories, adapted
the Alexander cells to growth in Vitafiber pseudocapillary units. In this system,
the Alexander cells are propagated in the interstices of bundles of semipermeable
membrane capillaries through which the growth medium is circulated. Maximal

VIRAL HEPATITIS and LIVER DISEASE Copyright € 1884 by Grune & Stranon
ISBN 0-8088-1678-5 All rights of reproduction in any torm resqeved.

Hilleman MR, Buynak ER, Markus HZ, Maigetter RZ, McAleer WJ, McLean AA, et.al.
Control of Hepatitis B virus infection: Vaccines produced from alexander
cell line end from recombinant yeast cell cultures. In: Vyas GN, Dienstag
JL, Hoofnagle JH, eds. Viral Hepatitis and Liver Disease. Orlando:Grune
and Statton, 1984:307-14.
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Fig. 22.1. Hepatitis B surface antigen particles purified from Alexander hepal;cm:inoma
cell culture fuid.

yields of HBsAg were obtained in the fiber bundle units under conditions that
lowered cellular metabolism. This consisted of lowering the temperature of incu-
bation 10 32°C with the addition of 10-¢ molar caffeine o the circulaling medium.
Such cells could be maintained for periods up to a year, with periodic harvest of
fluid that contained an amount of HBsAg equal to that of some human plasmas.
The HBsAg was readily purified from the cell culture fluid by immune affinity
chromatography followed by digestion with pepsin and DNase.

Figure 22.1 shows purified HBsAg particles that were indistinguishable mor-
phologically from those that were purified from human plasma. Particles obtained
from plasma were essentially identical in all measurable aspects to those purified
from Alexander cell fluids. The particles were 22 nm in diameter; the ultraviolet
absorption spectra were the same; and the E'™ and the HBsAg 10 protein ratios
were alike.

Purified HBsAg derived from Alexander cells was treated with formaldehyde
and was formulated into vaccine (6) by absorbing 20 ug of HBsAg 1o each ml of
aluminum hydroxide suspension containing 0.5 mg of aluminum and adding 1:20.000
concentration of thimerosal as preservative. The vaccine was proved safe in tests
in four chimpanzees that were given aqueous material by the intravenous route.

The vaccine was assayed for immunizing potency in mice by a standardized
extinction dilution assay and was compared with plasma-derived vaccine. Table
22.] shows that the 50% extinction dose, EDy, was nearly the same for both
vaccines and the geometric mean titers were comparable. 1t is evident that the
HBsAg produced in HCC cells is indistinguishable in potency from that derived
from plasma. 5.
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Table 22.1
Mouse Potency of HBsAg Vaccine Prepared in Alexander Cell
Culture Compared with That Prepared from Human Plasma

Alexander Cell Vaccine

Plasma Vaccine Lot 799-2

Vaccine No. mice G.M. No. mice G.M.
(8) positive/total Titer® positive/iotal Titer
10 8/10 1431 8/10 1729

2.5 8/10 504 9/10 1204
0.625 7/10 74 410 8
0.156 0 <8 0/10 <8

ED,t 0.79 0.81

°Geometric mean titer.
tDose required 0 seroconvert 50% of _miee.

Two persons who were initially seronegative for hepatitis B virus markers
and who had advanced central nervous system cancer were given two primary
doses of vaccine 2 month apart and a booster dose 6 months after the initial
injection. The findings shown in Table 22.2 revealed that both patients developed
antibody to HBsAg (anti-HBs) in low titer. Three persons, two of whom were
given only the primary doses and one of whom was given all three doses of vaccine,
but were lost to follow-up, demonstrated no anti-HBs response. The slow and
relatively low antibody responses to the HCC cell-derived vaccine were similar to
those in other mmunosuppressed persons who were given vaccine of human
plasma origin. The vaccine was well tolerated in all the subjects.

Table 22.2
Findings in Two Cancer Patients who Received Alexander Cell-
Produced Hepatitis B Vaccine at Time 0, 1, and 6 Months

Titer®
Months after Vaccination
Observation Patient Pre-vaccinet 1 2 3 6 7
Anti-HBs 74 <8 <8 8 1) 16 36
5 <8 < 8 < 8 ND < 8 36
HBsA 7174 - - - - - -
% - - - - - =
Anti-HBc 7174 - - - - = -
-6 - - - - - as
AST 7174 18 25 16 24 16 14
3 9 7 8 ND 9 3
ALT 7174 19 23 24 21 22 18
£ 24 20 20 ND 17 12

“Titer is expressed in units. ND = no determination: = = below the limit of detecuon

17 days prior 10 sianing vaccination.

—
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Fig. 22.2. Hepatitis B surfacé antigen particles purified from recombinant yeast cell cul-
ture.

Careful attention was given to the matter of safety of the vaccine, considering
its origin from human liver cancer cells. The methods used for treatment in puri-
fying the HBsAg and the DNA-destructive processes aimed at viral and cellular
nucleic acids that were used to prepare the vaccine were of such efficiency as to
delete any possible oncogenic DNA that might have been theoretically present in
the starting fluid.

RECOMBINANT HEPATITIS B YACCINE

Joint efforts between our laboratories and those of W. Rutter and B. Hall led
to the preparation of vectors carrying the DNA sequence for HBsAg (7,15). The
HBsAg was of subtype adw and was produced in fermentation cultures of Sac-
charomyces cerevisiae carrying the vector and employing yeast alcohol dehydro-
genase 1 as the promoter. HBsAg was released from the cells by homogenization
and was purified by immune affinity chromatography (/6).

Electron microscopy of yeast-derived HBsAg, as shown in Figure 22.2, revealed
2 homogeneous array of particles free of extraneous morphologic entities. The
ultraviolet absorplion spectrum was the same as for plasma-derived HBsAg with
an E'® of 45. The SDS-polyacrylamide gel electrophoretic pattern under reducing
conditions shown in Figure 22.3 revealed a single band at 23.000 daltons (23K)
corresponding to the nonglycosylated polypeptide of HBsAg derived from plasma.

The purified HBsAg was formulated into vaccine by adsorbing to aluminum
hydroxide adjuvant to contain 40 pg of HBsAg protein and 0.5 mg aluminum per
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Fig. 22.3. SDS-polyacrylamide gel electrophoresis of puri-
fied Alexandercell (lane 2) and yeast-derived (lane 3) hepatitis
B surface antigen. Lane | contains molecular weight stan-
dards and lane 4 contains clarified yeast extract before puri-
fication.

dose. The standardized extinclion mouse potency test, shown in Table 22.3,
demonstrated that the yeast-derived HBsAg was at least as potent as plasma-
. derived antigen based on the 50% extinction dose (EDy) and the geometric mean
titers.

Table 22.4 shows that grivet monkeys also developed antibody following
vaccination with the yeast-derived antigen. A single injection at all dose levels
resulted in seroconversion of all the animals in both yeast and plasma vaccine
groups. High antibody titers were maintained for more than a year. -

Protective efficacy was tested in challenge experiments with susceptible chim-
panzees. In the tests shown in Table 22.5, four chimpanzees were given three 1-
ml injections of the adw subtype yeast-derived vaccine | month apart and four
animals were held as unvaccinatied controls. One month after the third dose of
vaccine was given, two vaccinated and two control animals were challenged
intravenously with adr subtype virus and the other four vaccinated or unvaccinated
animals were challenged with ayw subtype virus. All the vaccinated animals devel-
oped antibody following immunization and all were solidly protected-against the
virus with all serologic and histopathologic markers remaining negative. Protection
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Table 22.3
Antigenic Potency in Mice of HBsAg Purified from Yeast and from
Human Plagsma
Anti-HBs response after
HB‘.A.‘ d?se vaccin:?on
per injection
Vaccine Source (ng protein) No. pos./Total GMT
Human Plasma 10 9/10 563
Lot 799-2 25 1010 235
0.625 4 32
0.156 0/10 4
EDy 0.639
Yeast 40 10/10 5432
Lot 814 10 10/10 3400
23 o 673
0.625 810 967
ED, < 0.625

was afforded irrespective of HBsAg subtype. The finding of subtype cross-protec.
tion is consistent with the presence of the common a antigen determinant present
in all hepatitis B virus subtypes (17,18). That this common a antigen suffices 10
protect against all subtypes was confirmed recently in clinical studies (19) in which
HBsAg/ad vaccine protected renal dialysis staff against type HBsAg/ay exposures.

Clinical studies of the yeast cell-derived vaccine have been initiated by our

group. The early findings indicate most favorable antibody responses in man that -

are being reported elsewhere in this symposium (Abstr. SAT. LA 50 and chapter
23).

CONCLUSION

The evolution in our laboratories of a fiber bundle-engineered culture system
for production of HBsAg by Alexander HCC cells presents a simple and practical
means for hepatitis B vaccine preparation. Hawever, the more recent develop-

Table 22.4 :
Antigenic Potency in Grivet Monkeys of HBsAg Purified from
Yeast and from Human Plasma®

Anu-HBs response after initial vaccine dose

—_— HB‘.A.' dose (Geometric mean titer)
aceine per injection
Source {ug protein) Week 4 Week 8 Week 12 Week 352
Human plasma 10 36 213 170 127
Lot 86016 2.5 343 6227 17348 9924
0.625 53 4642 3164 5688
0.156 15 128 3 358
Yeast 40 , 88 1078 7103 11554
Lot 814 10 184 877 8489 4984
2.5 225 1168 6361 IQ“B
0.625 109 92§ 518 " 33

®Vaccine given at time 0 and 4 weeks.
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Table 22.5
Protective Efficacy of Purified Yeast HBsAg Vaccine
Challenge
Result
AST &
Anti-HBs HBsAg ALT Liver
Vaccine Chimp Titers Subtype HBsAg Anti-HBc Elevations Pathology
Yeast
* Yaccine 1 1830 adr 0 0 0 0

2 540 adr 0 (1] 0 0

3 18300 ayw 0 0 0 0

4 7200 ayw 0 0 0 0
Controls 5 <8 adr + + + <+

6 < 8 adr + <+ <+ <+

7 <8 ayw + + + +

8 < § ayw + + + +

ment, by our group, of HBsAg production in recombinant yeast cells appears to
offer advantages that exceed those of the Alexander cell system. The most impor-
tant advantages of the recombinant vaccine relate to simpler HBsAg production
by yeast cells in fermentation tanks and removal of any lingering apprehensions
about safety of vaccine derived from a human cancer cell source.

Human plasma-derived hepatitis B virus vaccine is limited by the supply of
plasma and the technical complexity of the process to assure safety and efficacy.
Alternative technologies developed in our laboratories include production from
(2) hepatocellular carcinoma cells (Alexander cell line: PLC/PRF/S) cells in culture,
and (b) from recombinant yeast carrying a high expression vector for hepatitis B
surface antigen (HBsAg) gene subtype adw. HBsAg was purified mainly by affinity
chromatography and formulated on alum adjuvant. The polypeptide dimer of
HBsAg produced in Alexander cells was identical to that from plasma; the yeast-
derived dimer was not glycosylated but was otherwise the same. Both vaccines
were as potent as plasma vaccine in mice and both were highly immunogenic when
tested in humans. The subtype adw yeast vaccine was also highly immunogenic
for monkeys and gave solid protection in chimpanzees against challenge with
heterologous subtype adr and ayw viruses. Vaccine prepared from yeast offers a
means for simplified production of HBsAg in fermentation tank culture and does
not bear the stigma of cancer cell origin of Alexander cell vaccine. Recombinant
yeast-denved HBsAg shows great promlse for simplified mass production of hep-
atitis B vaccine.
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Recombinant Yeast Human
Hepatitis B Vaccine

MAURICE R. HILLEMAN, ROBERT E. WEIBEL & EDWARD M. SCOLNICK

ABSTRACT

The human hepatitis B vaccine of plasma origin prepared by our laboratories has performed well with respect to safety,
immunogenicity and protective efficacy. The vaccine has now been used in about 2 million persons worldwide. The recent
demonstration of HTLV-III or LAV virus’ putative role in AIDS and its ready ingctivation by the steps used in vaceine production
has removed the last lingering doubts about safety from the standpoints of AIDS in relation to piasma-derived vaccine.

The limit in supply of human hepatitis B carrier plasma end the need to apply highly technical procedures for purification and
inactivation stimulated the nekmz of an alternative source of antigen from yeast bearing the surface antigen gene. Preliminary

data indicate that the inant

prepared by our laboratories has shown at least equivalent immunogenicity for animals

‘as well as human adults and children compared with plasma-derived vaccine. The antigen in the vaccine is highly purified and
causes no clinically important reactions. Eighteen lots of vaccine have been prepared to date and licensure is expected during late

1985.

Keywords: Recombinant Hepatitis B vaccine — yeast — immunogenicity — reections

PLASMA VACCINE

Human hepatitis B can be readily controlled by prophylac-
tic vaccination. Licensed “first generation™ veccines prepared
using surface antigen purified from the plamma of hepatitis B
carriers have been produced in several countvies (1-5).

Vaccine prepared in ous.labomtories (see Table 1) was
licensed for general distribution in 1981. This veccine has
performed very well. The veccine consists of essentially pure
surisce antigen that Is trested by 3 different inactivation
procedures which are sequentially applied and which are
designed to destroy all microbial life forms. The vaccine
incorporated into alum adjuvant induces hepatitis B antibody
in more than 956% of recipients, overall, and affords more than
95% protection against hepatitis B in exposed normal persons
(6). As may be expected, the vaccine is leas effective in persons
whose immune systems are immunodeficient or are immuno-
suppressed. Less than expected antibody responses have been
reported in some situations of use (7,8). Investigation hes
revealed that such lower antibody responses may oocur ia
pereons in whom the veccine was injected into the buttocis
rather than into the arm. Veccine given in the buttocks may
fail frequently to reach muscle and be deposited instead into
fat where it may not be well mobilized (8).
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Table 1

Present: Plagma-derived human hepatitis B vaccine

Fiasma of human hepatitis B carriers.
Essentially pure surfece antigen.

Inpctivation by 8 different methods,
applied sequentially.
Incorporated in alum edjuvant.

>96% of nommal children and adults
develop antibody after 3 doses.

>95% protection in normal persons.

Less effective in immunodeficient or
immuncsuppressed persons.
Duration of immunity is not known. It is

also unknown when late booster doses of
vaccine might be needed.

Persons of defined high risk. Especially
infanta born to carrier mothew in high
prevaleace arcas,

Eventually all persons.

Antigen source:
Preparation:

Efficecy:

Targets:

Safety and

Extent of Use: 24,500,000 doses distributed.

>2,000,000 persons recelved vaceine to
date.

The veccine is safe,
COnCeTNs.

intluding AIDS
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The duration of protective efficecy following veccination is
not known but, as shown in Figure 1, the great majority of
persons (39/44) retain antibody for ot leest 4-5 years (see 6).
The 3-dose regimen for immunization, giving the booster dose
at 6 months after the injtial dose, i highly effective in priming
the immune system for rapid anamnestic immune recall on
later contact with viral antigen on reveccination (10) or on

.

contact in nature (11) a5 well as in providing resident active
immunity. Because immunity against hepatitis B infection may
be present at antibody levels less than detectable in the
laboratory, and because of the phenomenon of apamnestic
recall, it may be premature (12) to project when late booster
immunizations might be needed.

4096 |- Yaccine 100%
2048
1024 —
512
Seometri 256 |-
eometric ] -
Mean Titer gs L
(Ausab Units) as
16 % = % Seropositive
8 =
4 -
2=
0
Time Following 41 11 1 | | s 1
Vaccination (months) O 3 67 9 18 24 " 38 "' a8
Number of Persons 65 65 656564 55 60 57 44

Figure 1

Antibody development and pemistence in adults who received 3 doses of hepatitis B veccine (study 555).

The vaccine has been targeted mainly for use in special
groups at high risk to hepstitis B. Presently, added emphasis is
being given to preventing infection in newbom infants bom to
carrier mothers in highly endemic populations such & in
Eastern Asia and Africa Eventually, all susceptible persons
may be veccinated. More than 4.6 million doses of the vescine
have been distributed and more than 2 million persons have
received one or more doses of the veccine to date.

Concern hes been expressed for possible tranmmission of
scquired immune deficioncy disease (AIDS) by improperly
prepared hepatitis B vaccines since the antigen is obfained
from human plesma, Retroviruses of the HTLV-III or LAV
group have now been shown (13-17) to be the likely cause for
this blood and body escretion-transmitted disesse. These
agents are readily inactivated and destroyed by tho procem
used to prepare the vascine (18), giving direct evidential proof
for the safety of the veccine from the standpoint of “AIDS
virus”.

RECOMBINANT YEAST VACCINE

The production of human hepatitis B veccine from the

human plasma source is limited by the available supply of

infected plesinz and by the need to apply highly technical
procedures for purification and inactivation of possible
infectious agents that might be present in such plasma.
Becousge of this, alternative sources of antigen were sought and
two genetic recombinant entigens have been used in our
labomtories (19-21). One of these, the carrier Alexander
hepatocarcinoma cell (22) is a recombinant of nature. The
other, obtained by cloning the gene of hepatitis B surfece
antigen Into yeast (23), is quite unnaturl.

Alexander hepstocsreinoma cell. Veceine (19) prepared
from antigen secreted from the hepatocarcinoma cells grown
in culture initially proved very attrective from the standpoint
of yield and immunizing potency, but it was evident that a
veccine derived from a nmoncancer source would be more
acceptable. Hopatitis B vaceine prepared using antigen obtain-
ed from either transformed or frankly meoplastic human or
animal cells are not likely to be accepted by licensing suthori-
ties and the medical profession, especially since the antigens
can be made efficlently in recombinant yeast celle.

Hepatitis B surfoce entigen preparation in recombined
yeast. Joint efforts betwesn our laboratories and those of Drs.
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Rutter and Hall of the Universities of California and Washing-
ton led to the preparation of & recombinant yeast cell system
for producing hepatitis B antigen (23). Figure 2 shows the
principal defined areas of the hepatitis B genome The gene
region that encodes the hepatitis B surface antigen, but not the
‘“pre.S” (24) or the core antigen, was inserted into a suitable
vector and was implanted into ordinary Baker's yeast or
Saccharomyces cerevisisge. The plasmid construct, shown in

PRE-S ANTIGEN
(163 Amino acids)

HEPATITIS B
CORE ANTIGEN
(183 Amino acids)

Figure 2

Figure 3, consists of the hepatitis B surface antigen gene
flanked on one side by a promoter (glyceraldehyde 3.P
dehydrogenase I, ADH:I), both being essential to proper
translation of the surface antigen. The rest of the nucleic acid
in the plasmid is needed to achleve its functions in the yeast
cell system and to serve as a marker (yeast leucine gene) for
presence of the plasmid in yeast cells. The construct empioyed
subtype Adw surface antigen gene.

HEPATITIS B
«— SURFACE ANTIGEN
(226 Amino acids)

/I HEPATITIS B VIRUS DNA:
LONG STRAND
SHORT STRAND

Hepatitis B virus genome and defined antigens that are produced
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HEPATITIS B SURFACE ANTIGEN GENE

GAPDH PROMOTER

7

)
l"‘—""——(;;
0

Figure 3

ADH-1 TERMINATOR

E. coli DNA \
R-322, Ampicillin &

resistant)
Yeast 2 y DNA
Yeast Leucine-2
Gene
.

Construct of plasmld (pHBS56-GAP347/33) used to produce hepatitis B surface antigen in yeast.

The hepatitis B surfsce antigen produced in yeast is cell-
associated. Surfece antigen was released from the yeast cells by
homogenization, the purification was achieved mainly by
silica, hydrophobic interection (butyl agarose) and gel exclu-
sion chromatographies. The hepatitis B surfece antigen used in
the vaccine consists of polypeptides that are identical in amino
2cid sequence to those of human plasma source but lecking
glycosylation. The glycosyl groups are not required for
immunogenicity. Other mensurable physical, chemical, and
immunological attributes of the yeast-derived veccine are
substantially the same as those of the antien prepared from
human plasma.

As stated above, the recombinant hepatitis B surfece
entigen veccine does not contain core antigen, e antigen, or
antigen from the socalled “pre-S” region (see Figure 2).
Antibody against core antigen and perhaps against ¢ antigen
may provide at least partial protection agninst hepatitis B virus
infection (25-27). Antibody has been demonstrated in infected

individuals that rescts with antigen encoded in the pre-S region
(28-30) but it is not known whether such antibody may play a
role in protective immunization. Though suggestions of the
importance of pre-S region in generating full immunity to
hepatitis B have been made (31), this statement is not support-
ed by the known scientific evidence and the published litera-
ture (32). Indeed, veccines without pre-S antigen have been
proved bighly effective in inducing immunity against hepatitis
B in the extensive clinical and fleld studies carried out during
the past several years (6,33-34). It is quite clear that there are
many immunologic determinants or epitopes Wwithin the
collection of viral antigens produced under the total of the
viral genetic code. The question might be raised of how many
different epitopes are needed or cught to be included in the
veccine. The a antigen epitopes of the surface antigen are quite
adequate to afiord solid and lasting protection sgainst hepati-
tis B and there is presently no.evident need or benefit to be
derived from incrensing the cost or complexity of the vaccine
by adding antigens such as those from the pre-S region.

¢



01069

Journal of the Hong Kong Medical Aseocistion, Vol. 37, No. 2, 1985.

Figure 4

Electron micrograph of purified hepatitis B surfece antigen derived from yeast recombinant cells

(Lot CL-Y52-1, magnification 156, 750X)

The hepatitis B surface antigen particles produced in yeast
cells, shown in Figure 4, are morphologically similar to those
isolated from human plasme though the mean particle size of
the former may be slightly smaller.

Hepatitis B veccine prepered from recombinant yeast-
derived surface antigen.

The purified antigen was formulated into vaccine by
adsorbing to aluminum hydroxide adjuvant to contain 10 ug
of antigen and 0.5 mg aluminum per 1 ml veccine dose.
Potency assay by the standard extinction mouse potency

asaay, as shown in Table 2, showed the yeast-derived vaccine
to be at least as potent as plasma-derived antigen based on
comparison of the 50% extinction dose (EDgo) and the
geometric mean titers. .
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Table 2

Antigenic potency in mice of HBaAg purified from yeast and from human plasma

Vaccine Source

Himan plasma 10
Lot 799-2 25
0.625
0.156
EDgp 0.639
Yeast 40
Lot 814 10
2.5
0.625
EDso <0.625

Anti-HBsAg response after vaccination

Antigen Dose per injection (ug protein)

no. pos./total GMT
9/10 563
10710 2,235
4/9 32
0/10 4
10/10 5,432
10/10 3,400
8/10 673
8/10 967

Chimpanzees given yeast recombinant hepatitis B veccine in
suitable regimen develop antibodies and are protected against
infection on challenge with live hepatitis B virus. In the tests
summarized In Table 3, four chimpanzees were given three
intramuscular injections of vaccine containing 40 ug of antigen
per ml dose at monthly intervals. One month after the third
dose was given, 2 veccinated and 2 control animals were
challenged intravenously with heterologous adr subtype virus
and a similar group of animals were challenged with heterolog-
ous gyw subtype virus. All the vaccinated animals developed
antibody following immunization and all were solidly protect-
ed against the virus with all serologic and histopathologic

makers vemaining negative. The hepatitis B suriace antigen
contains the o antigen common to all subtypes plus the d and
w subtype determinants. Protection was given against heter-
ologous subtypes odr and gyw, showing the adequecy of the
broad spectrum a epitopes in the recombinant antigen to
protect against the heterologous subtypes. The finding of
heterologous subtype protection with recombinant-derived
veceine is consistent with the findings with plasm-derived
vaccines obtained in studies in animals (35-36) and in clinical
studies (34) in which subtype od veccine protected renal
dialysis staff workers against subtype ay challenge.

Table 3
Protective efficacy of purified yeast antigen veccine
Chellenge
Antibody
Vaceine Chimp Response Realt
to
HBaAg Subtype Antigenemic Antl Enzyme Livezr
(HBsAg) HBcAg Elevations Pathology
Yeast
Vaccine 1 1,830 Adr 0 0 0 0
2 540 Adr 0 0 0 0
3 18,300 Ayw 0 0 0 0
4 7,200 Ayw 0 0 0 0
Controls 5 <8 Adr + + + +
6 <8 Adr + & + +
7 <8 Ayw + + + +
8 <8 Ayw + + + @
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Clinical tests in human beings. Studies in human subjects of
the recombinant yeast vaccine have been initiated for purpose
of measuring antibody responses and for demonstrating
protective efficacy. About 1500 persons of diverse age, sex,
and health status, and geographic residence have received

veccine to date. There were no important clinical reections
attributed to vaccination. Mild soreness at the injection site
has been reported in 19% of recipients and other minor

complaints such as headache, fatigue and malaise have been
stated by a small percentage of vaccinees.

Prior studies established (6,33-34) the relationship between
antibody response to vaccination and immunity to hepatitis B.
Though any new vaccine must stand on its own merits, it is
instructive to compare the serologic responses in human beings
to the widely used plasma-derived vaccine prepared in our
laboratories with those to the new recombinant preparation.

Time Following First Dose Of Vaccine (Months)
1 2 3 6 7 9
i 100 —
90— 7 ,/
00— ? %
5 0 e N\ é
g 60— ©. 1.6 Months g§ é
§ 50 N Z
g N 7
5 AN 7
g N\ é
* 2 .
o N NI | 7
o EEZ %92 555 BBe 155 &%%
§i1ic §33 3§33 333 §3: 3%
f2gs

Serologic responses to 3 doses of plesma (20 ug or 10 ug) compared with recombinant (10 ug) vaccine in adults

Figure 5 shows the serologic findings in a composite of
studies carried out by our lsboratories to compare the anti-

body responses in adult persons to 3 doses of plasma-derived
vaccine st 20 or 10 ug antigen per dose with that of the
recombinant vaccine at 10 ug per dose. Data were from 400 to
800 subjects per vaccine group. All vaccines were given intra-
muscularly by the same regimen at time O, 1 and 6 months.
The rate and rapidity of antibody seroconversion in persons

given 10 ug yeast vaccine compared with 10 ug or 20 ug
plasma vaccine per dose were nearly alike. Most important,
87% of the subjects had developed antibody within 1 month
following injection of the second dose of yeast-derived vaccine
(3-month bieeding) and this was increased to 96-99% by 1 or 2
months following the booster dase given at 6 months.

01071
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Time Following First Dose Of Vaccine (Months)
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20ug P

20ug P
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5ug D ||

20 ug P
10ug D
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Serologic responses to 3 doses of plusma (20 ug) compared with recombinant (10 ug or 5 ug) veccines In 21-30 year-old
persons (adapted from Davidson and Krugman, Lancet 1: 108, 1985).

Similar findings, summarized In Figure 6, were obtaiped in
studies carried out in 21-30 year old adults by Davidson and
Krugman (37) in which rates for seroconversion, and heights
of antibody following 20 ug dose plasma vaccine were compar-
ed with 10 g or 5 ug dose yemst veccine. Thesz authors
suggested that the lesser antibody responses to yeast recom-
binant veccine reported by Jilg et ol (38) might have been
related to the small numbers of individuals included in that

study.
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Time Following First Dose Of Vaccine (Months)
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Figure 7
Serologic respomses to 3 doses of plasma (10 ug) compared
years of age.

Studies to measure antibody responses in children and
infants are in progress. Only limited findings are available to
date and these are from studies carried cut by our group in 1-
to 11-year old children. Figure 7 shows the serologic responses
in these children, to 3 doses of plasma-derived vaccine given in
10 ug dose (62 children) compared with yeest recombinant
vaccine given in 5.0 ug or 2.5 ug dose (21 and 28 children per
group, respectively). The responses were ementially equivalent
in all groups, though it must be noted that the numbers of
individuals given vaccine are small.

CONCLUDING REMARKS R

It is clear, we believe, that the plesma-derived hepatitis B
vaccine has performed in an exemplary way and has provided a
means for inducing immunity, with safety, sgainst human
hepatitis B virus infection. The necessity for developing a
substitute but equally satisfactory veccine, free from the need
for human plasma and technologically simpley to produce, hes
been accomplished by the application of yeast recombinant

s wg o ([1HIIHIALHANTCCATTRTECERRTACAATANE

s wo 0 ([T CIIEETEEAIENRATREATTEAE

25ug9 D

0 WP
0P

10 ug P

with recombinant (5 ug or 2.5 ug) vaccines in children 1-11

technology. It Is anticipated that the yeast vaccine will be
licensed in the U.S.A. and other countries by late 1985 and
that the vaccine will be available for general distribution in
early 1986. In anticipation of the development of such
recombinant vaccines, the World Health Organizetion conven-
ed a group of experts during November of 1984 who wrote the
provisional requirements for the standardization and control
of hepatitis B veecine made by recombinant DNA techniques
in yeast. These requirements should be made final before the
end of 1985 and should provide a basis for worldwide regula-
tory control of hepatitis B vaccine produced in recombinant
yeast cells.
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DPPONDGENICTTY AND REACTUGNICITY OF NeW EZPATITIS B
VACCINES. [3 Bollimger, X Saochez, € Ixoisi, & Dreesmes,
ard JL #2laick, Bayloc College of Kedicine, Eousten, TX.
An EBsAg/pdw polypeptide (PP) veccine and a recombi-
nant DNA vaccine produced in yeast (SD) are being eval-
uvated. The PP veccine vas prepared from 22-mm ESsdg par-
ticles, packaged in a2 micellar form and alum-edsocbed.
The stacting matecial (NIE/40) contzined 300 EBsiAg RIA
ecuivalent enits SU) based on a BEPIAVAX-3 standard of
100 EBsAg RSU. 3 lots containing 5, 1, and 0.2 HRsAg PSU
vere carpared to 2 intact particle vaccines. Vaccine wes
acninistered at 0, 1, and § sonths to 52 weight-wetched
acults. PSYNTS: Leocal and systemic reactions were fn-
sicnificant. The anti-fBs seroconversion rate at { weeks
for the 5 REU PP vaccine group (90%) vas considecrably
better than that seen with HEPTAVAX-3, By 12 weeks, all
veccine recipients in the 1 and S RS PP veccine groups
had seroconverted versus 50t of the 0.2 REU group (p<0.02)
which reeached 100§ seroconvession by sonth 7. Throughout
followp, geametric msan (GM) anti-fBs levels (MIU/ml) in
the 5 REU PP group w=cre significantly higher than in the
other PP vaccine groups. At 1 month the &M anti-SBs level
foc tre 5 REU FP croup ves 8.9, vherees the 300 R2U NIE/40
. vaccine group had 2 @1 antibody level of S5.2. By 3
ronths, the respective anti-fiBs levels were 202 vs S0,
rising to 8910 and 3450 by 7 sonths. The 1 REU PP veccine
produced antiEBs responses carparable to the 100 REU
HEPTAVAX-B vacctine. Thus, the polypeptide vaccines, with
substantially lower RIA §BsAg reactivity, procduced
supecior anti-iBs responses when compered vith 22-rn HBsAg
vaccines. These studies confirm cur previcus findings in
chirpanzees that crzitical antigenic determinants are
associated with these polypetides, and they provide a link
to future vaccine etudies using synthetic EBshg
macromolecules. The capid anti-fBs resgoase that follows
the initial ineculation suggests that such an iswunogen
may be beneficial in postexposure prophylaxis vheze the
eacly develogrent of imvunity is advantagecus. Prells—
fnary data through 6 sonths also vill be presented on the
{mounogenicity of 3 coses (S, 10, and 20 rcg) of an ¥BSAg
vaccine made by recarbinant D& technology in yeast (4SD).

Hollinger FB, Sanchez Y, Troisi C, Dreesman 6R, WMelnick JL. Immunologenicity
and reactogenicity of mew hepatitis B vaccines. Hepatoloay 1984; 4:1027

(Abstract).
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Anti-HBs Responses to Vaccination with 2 Human Hepatitis B Vaccine

Made by Recombinant DNA Technology in Yeast

In the United States, the currently licensed vaccine against
hepatitis B virus (HEPTAVA X-B€; Merck Sharp & Dohme,
West Point, Pa) consists of hepatitis B surface antigen
(HBsAg) that is purified from the plasma of chronically
infected humans. Antibodies to the group a determinant
of this complex antigen effectively neutralize the various
subtypes of hepatitis B virus (HBYV), as shown in a num-
ber of controlled clinical trials [1-3). Despite overwhelm-
ing evidence that documents the efficacy of this vaccine,
widespread acceptance by those who are at greatest risk
of contracting hepatitis B has been less than expected be-
cause of a number of unrelated factors. The plasma-derived
vaccine is expensive 10 prepare. A number of physical and
chemical inactivation steps are used in purification, and
extensive safety testings are mandated by the Food and
Drug Administration in laboratory animals, cell cultures,
and chimpanzees before the product can be marketed. In
addition, there are of necessity batch-1o-batch variations
in human source material. These problems would have
been surmountable in the marketing of this vaccine were
it not for two recent events that made potential vaccine
candidates overly cautious about accepting this new prod-
uct: the increased incidence of Guillain-Barré syndrome
that followed administration of the swine influenza vac-
cine in 1976 and the emergence of AIDS in the homosex-
ual population. The latter problem was particularly rele-
vant because HEPTAVAX-B is a plasma-derived product
obtained from HBsAg-positive individuals, some of whom
are in high-risk groups for AIDS. This raised the question
whether AIDS might be transmitted to recipients of this
vaccine. Unfortunately, despite numerous studies [4, 5] that
eventually have refuted this hypothesis (on the basis of
the susceptibility of retroviruses to inactivation by the phys-
ical and chemical steps used in producing the vaccine and
by the lack of cases of AIDs or antibody seroconversions
10 human T lymphotropic virus type 111 observed among
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vaccinees at low risk of exposure to this disease), many
members of groups at risk of contracting hepatitis B have
been reluctant to accept this vaccine

Because of these problems, alternate sources of vaccine
are being developed. Among the first 10 become available
for human trials was a 25,000-30,000 molecular weight
HBsAg polypeptide derived by disrupting the intact 22-nm
HBsAg particle with a nonionic detergent [6]. Immunoge-
nicity of this product was superior to that of the human
HBsAg source from which it was prepared, especially dur-
ing the initial stages of antibody development. More re-
cently a number of other vaccines that do not depend on
human plasma as their source of HBsAg have been pro-
duced [7]. These include chemically synthesized peptides
from several antigenic domains of the HBV, products of
recombinant DNA technology, and live vaccinia virus
recombinants containing the HBsAg gene.

In this paper we report one-year follow-up data on the
immunogenicity and reactogenicity of 2 nonglycosylated
HBsAg hepatitis B vaccine, subtype adw, made by recom-
binant DNA technology (Merck). The vaccine, prepared
in the yeast Saccharomyces cerevisiae (strain 2150-2-3)
[8, 9] was administered in three different doses (5, 10, and
20 pg) 10 an adult at-risk population.

Subjects and Methods

After screening 359 Emergency Medical Service person-
nel in Houston, 105 adult men (median age, 29 years; range,
22-40), determined by RIA or enzyme immunoassay to
be free of any seromarkers of hepatitis B infection (Ab-
bott Laboratories, North Chicago, Ill), were admitted to
the study. All had antibody to HBsAg (anti-HBs) sample-
to-negative-mean (S/N) ratics £1.4, levels of antibody to
hepatitis B core antigen (anti-HBc) €39% inhibition, and
HBsAg S/N ratios €1.2. These values are substantially be-
low the cutoff levels endorsed by the manufacturers. In
addition, each participant was required 10 have serum levels
of liver enzyme (alanine aminotransferase {ALT] and
aspartate aminotransferase [AST]) €50 1U/liter, as deter-
mined by the Beckman System TR enzyme autoanalyzer
(Beckman Instruments, Palo Alto, Calif), Participants were
in good health at the time of enrollment, had not been
previously vaccinated against hepatitis B, and had signed
informed consent releases. The study was approved by the
Baylor College of Medicine Human Investigations Com-
mittee.

The 105 volunteers were weight matched within 4.5 kg
[9a) into three groups of 35. Each member of each group
received 5, 10, or 20 ug of an alum-adsorbed, DNA recom-
binant hepatitis B vaccine (lot no. 974/CK-446) contain-
ing 20 pg of HBsAg/ml. The vaccine was purified from
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yeast extract by physical and chemical methods. Hydro-
phobic-interaction chromatography followed by gel-
exclusion chromatography was the major procedure used
to prepare the purified antigen. The removal of yeast com-
ponents was demonstrated in vitro by immunologic
methods and in vivo by anaphvlactic testing in guinea pigs.

To deliver the inoculum, we used 0.5-ml syringes for the
5 or 10 pg doses and 1.0-ml syringes for the 20 ug dose.
All doses were administered by the same person. The vac-
cine was thoroughly resuspended before use and inocu-
lated im in the delioid region with a one-inch, 23-gauge
needle at months 0, 1, and 6. Blood samples were obtained
at one, two, three, six, eight, and 12 months after the ini-
tial inoculation (100% participation). A prevaccination
oral temperature was obtained, and participants were asked
to take and record their temperature with the same
calibrated thermometer 4 hr after inoculation and each
morning for the next three days. They were also asked to
record any local or systemic sympioms experienced dur-
ing this time. Responses were received by mail from ~90%
of the participants.

All blood samples were processed within 24 hr and as-
sayed for liver enzymes. The unit of measurement for anti-
HBs was mIU/ml and was determined by the method of
Hollinger et al. [10]. On the basis of the statistical analy-
sis of at least 1,000 normal human sera, a value 20.7
mlU/ml on replicate samples was considered evidence of
the presence of anti-HBs for determination of serocon-
version rates. This cutoff level was 25 SD above the mean
value for the negative control samples. All samples taken
at three and eight months were also tested for anti-HBc
and HBsAg 10 rule out unsuspected infection with HBY
that might have occurred during the course of the study.

Statistical calculations included Student’s ¢ test, McNe-
mar's y? test, analysis of variance, and Duncan’s multiple
range test [11].

Results

No local or systemic reactions of a serious nature were
observed by the volunteers. After the first inoculation, 14%
of the vaccinees experienced mild discomfort at the site
of injection; this figure was 12% after the second and third
inoculations. Temperature elevations 21.5 F above an in-
dividual's baseline level were recorded in 3.8%, 9.3%, and
3.4% of the participants after each of the three injections,
respectively. Only four oral temperatures exceeded 100 F,
the highest of which was 101.2 F. Among the systemic reac-
tions recorded after the initial inoculation, headaches
(10.5%), diarrhea or abdominal complaints (9.5%), and
fatigue (7.6%) were noted most frequently. Rates declined
substantially after the second and third injections. Such
local and systemic reactions are similar to those observed
among recipients of placebos in other studies [10].
None of the participants showed serological evidence
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Table 1. Seroconversion rates of anti-HBs by time and
dose.

Time (months)

Dose 1 z 3 6° 8 12

5(n =35 8.6 3431 457t 629t 971 g6t
10(n = 35) 28.6 800 543 943 971 971
20(n =135 286 829 886 943 1000 100.0

NOTE. Results are percentages of subjects who were posi-
tive at the noted time. Doses are in pg.

® Vaccine was administered at months 0, 1, and 6.

t P < .002, 5 pg compared with 10 or 20 ug.

3 Four persons who were positive for anti-HBs at eight months
became seronegative at 12 months, whereas the one person who
had not responded by month 8 seroconverted.

of infection with HBV during the study. Ten (9.5%) volun-
teers had aminotransferase levels >50 1U/liter on one or
more occasions over the one-year follow-up period. This
rate is similar to that observed in a previous study [10).
Muscle trauma caused by excessive physical activity was
felt 10 be the cause of the enzyme elevations in three of
these ten participants; this hypothesis was based on an AST
value that was higher than the ALT value and on creatine
phosphokinase levels of 47,502, 844, and 533 1U/liter. A
fourth volunteer sustained a lacerated liver following an
auto accident that occurred 1wo weeks before the blood
specimen that showed elevated enzyme levels was taken,
and three other men were taking medications that have
been reported to cause liver damage In the other three
(2.9%) volunteers, the enzyme leveis had returned to nor-
mal when their blood was retested one week later. There
was nothing in their histories to explain these abnormal-
ities.

Seroconversion rates and geometric mean antibody re-
sponses for all participants are shown by dose and time
in tables 1 and 2. Seroconversion rates were significantly
lower in the 5-ug dose group than in the 10- or 20-ug dose

Table 2. Geometric mean jevels of anti-HBs (mIU/ml)
by time and dose.

Time (months)

Dose 1° 2 3 6° 8 12

5 =135 o1t o0st 07 20 4572 100!
10(n =35) 03 51 69 140 388.6 76.08
0( =235 04 73 94 264 5195 1846

NOTE. Doses are given in pg.

© Vaccine was administered at-months 0, 1, and 6.
T P < .02, S g compared with 10 or 20 ug.

1 p < .001, $ pg compared with 10 or 20 ug.

§ p = .03, 10 ug compared with 20 pg.
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groups at two, three, and six months after the initial in-
oculation (P < .002). By eight months all but two of the
participants had produced specific antibodies. One of these
two volunieers, who received 5 pg of vaccine, did develop
specific anti-HBs at a low level (1.3 mIU/ml) 12 months
following his initial inoculation. Therefore, the total
seroconversion rate for the S-ug group through 12 months
was 100%, even though four other vaccinees who were posi-
tive at eight months were negative at 12 months; this yielded
a point prevalance rate of 88.6% (table 1).

Geometric mean concentrations of anti-HBs were con-
siderably lower in the group receiving.5 pg of yeast-derived
HBsAg than in the 10- or 20-ug dose groups after the first
month (P < .001; table 2). Similar differences were ob-
served when weight-matched group members were com-
pared, most notably at six and eight months. No statisti-
cally significant differences were seen between the 10- and
20-ug groups during the first eight months in terms of
seroconversion rates or geometric mean levels of antibody.
At each bleeding interval, however, geometric mean lev-
els of anti-HBs in the 10-ug group were lower than those
seen in the 20-ug vaccinees, and a P value of .03 was ob-
tained at 12 months (table 2).

Discussion

The reasons for the significantly larger differences in im-
mune response seen between the 5-ug group and the other
two groups in our study are not readily apparent. Lot-to-
lot variation is not a factor since the same lot of vaccine
was used to inoculate all three groups. The only known
variable is the volume of inoculum administered. Thus,
the lower doses of vaccine not only contained less HBsAg,
but the total amount of alum administered was also re-
duced even though the protein-to-alum ratio remained con-
stant among the three doses. Whether a finite amount of
alum is essential for an optimal response cannot be ascer-
tained in this study, but levels of alum should not vary
significantly between batches of vaccine that use identi-
cal doses of vaccine. It is interesting that similar muted
responses were not seen in another study that compared
5 ug and 10 pg of yeast-derived HBsAg, although a two-
fold difference in the geometric mean levels of antibody
was reported [12]. Since the RIA activity of equimolar
preparations of purified yeast HBsAg has been reported
to vary by as much as 2.5 times [8), this might account
for the interstudy differences observed at critical thresh-
old levels.

As expected, a decline in anti-HBs concentration was
observed in 96% of the subjects between the eighth and
12th months. To examine the siope of this response more
compietely, we determined the natural logarithms of the
differences in the anti-HBs levels after dividing by the num-
ber of months between observations for each subject in
the three dose groups. Similar data were obtained for adults
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participating in previous vaccine studies that used 40 pug
of an HBsAg plasma-derived vaccine [10} and 20 or 40
ug of HEPTAVAX-B [92], and the results were compared
by analysis of variance. No significant differences in the
rate of decline were found between these four groups
when equivalent levels of peak anti-HBs responses were
evaluated. X

When geometric mean levels of anti-HBs at eight
months were compared for two different plasma-derived
vaccines, values ranged from 2,980 1o 3,322 mIU/m! for
40 ug of vaccine to 1,975 mIU/ml for 20 ug of HBsAg [9a,
10] vs. 46 (S pg), 389 (10 ug), and 520 (20 ug) mIU/ml fof
the yeast-derived product. These findings lead us to con-
clude that the lower antibody levels detected in adults
receiving the yeasi-derived vaccine may be related to the
immunogenicity of the product. 1t is noteworthy that Dan-
dolos et al. [13] reported similar discrepancies in anti-HBs
levels between yeast- and plasma-derived vaccines, in which
equivalent doses of antigen could be compared, although
immune responses were significantly lower with our lot
of recombinant vaccine. Since a butyl agarose method was
used to remove contaminating yeast antigens from the fi-
nal product in both of these studies, it is unlikely that this
could account for the reduced immunogenicity found in
our study. Two other studies (12, 14] did not permit equiva-
lent time and dose comparisons between the two types of
vaccines. Variations between lots, dissimilarities in the lipid
content of the antigen produced in the yeast as compared
with plasma-derived antigen, reduced antigenicity when
compared with human HBsAg, and the fact that the yeast-
derived HBsAg is not glycosylated [7, 8) may be factors
responsible for the relatively lower anti-HBs response seen
with the yeast-derived product. Further field trials in differ-
ent at-risk groups seem appropriate before a specific adult
dose of this vaccine is recommended. Nevertheless, several
small trials in humans have shown that the vaccine is safe,
and we anticipate that durable levels of protection should
be achieved if sufficient immunogen is incorporated in the
vaccine.

F. B. HotLiNGER, C. L. Troust, P. E. PePe
Departments of Medicine, and Yirology
and Epidemiology, Baylor College of
Medicine; and the City of Houston Emergency
Medical and Trauma Services, Houston, Texas
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The Epidemiology of Clostridium difficile with Use of a Typing Scheme:
Nosocomial Acquisition and Cross-Infection Among Immunocompromised Patients

Gastrointestinal disturbance, particularly diarrhea, is one
of the commonest side effects of the use of antibiotics.
Up to 20%-25% of antibiotic-associated diarrhea occurs
in conjunction with a fecal isolate of Clostridium difficile
[1]. This organism is the major cause of pseudomembra-
nous colitis and antibiotic-associated colitis but is also car-
ried in the gastrointestinal tract of 2%-4% of the normal
adult population and can be isolated from the feces of
30%-75% of asymptomatic neonates {2].
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Clusters of antibiotic-associated colitis have been noted
{3], and early animal studies suggested that environmen-
tal contamination and cross-infection might be important
in the etiology of outbreaks of antibiotic-associated diar-
rhea [4). However, convincing evidence for the cross-
infective potential of C. difficile, as well as its demonstra-
tion as a predominantly nosocomial infection, has been
prevented duc to lack of a reliable typing scheme for this
organism [5].

Various typing schemes have been suggested [6-10].
Among these, Tabaqchali et al. [8] reported a well-defined
scheme for typing this organism on the basis of the incor-
poration of [**S]methionine into bacterial proteins and
have described to date nine distinct groups within the
C. difficile species (A-E, W-Z), as demonstrated by the
radiolabeled protein profile obtained by using SDS-PAGE
followed by autoradiography. We have applied this tech-
nique to isolates obtained from a prospective six-month
study of immunocompromised and general medical pa-
tients in an attempt 1o assess the carriage and acquisition
of C difficile among hospital patients. The effect of iso-
lation and containment procedures on the spread of
C. difficile was also studied.
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CLINICAL EVALUATION OF A RECOMBINANT
$ HEPATITIS B YACCINE
W. i B. LORBEER
M. SCHMIDT B. WiLSKE
G. ZOULEK F. DEINHARDT

Max von PetenhoferInatitsg, D-8000 Miinchen 2, West Germany

Recombinant hepatitis B vaccine prepared
from antigen expressed in yesst was given 10
30 healthy young volunteers. Serocoaversion rates and anti-
HBs levels were compared with those in a control group
matched for age and sex who had received plasma-derived
hepatitis B vaccine. 4 wecks after the third immunisation
results were gimilar in the two groups. In the recombinant
vaccine group the immune response developed more slowly
during the early phase and seroconversion rates and mean
anti-HBs levels were slightly lower in males; this probably
reflects use of 8 lower dose of recombinant vaccine (10 ug
compared with 20 ug of the plasma vaccine). Side-effects were
slight and antibody titres against Candida albicans were not
increased in recipients of the recombinant vaccine.

Summary

Inwroduction

CURRENT hepatitis B vaccines are effective and safe.’
However, because they are prepared from plasma of human
hepatitis B virus carriers, supply is restricted by the amount
of plasma available and by the cost of purifying the hepatitis B

surface antigen (HBsAg) to render it free from hepatitis B .

virus and other possible infectious agents. Thus, to meet the
worldwide necd for hepstitis B vaccine, new means of
preparation are required. Lately, vectors carrying the DNA
sequence for HBsAg were prepared? and the antigen was
expressed in the yeast Saccharomyces cevevisioe.’ Yeast cells
assemble the HBsAg polypeptides into particles similar to the
22 nm panicles found in human plasma; yeast HBsAg,
however, unlike human HBsAg is not glycosylated. A vaccine
developed from yeast HBsAg mimulated antibody
production in mice, grivet monkeys, aad chimpanzees; and
when vaccinated chimpanzees were challenged with human
hepatitis B virus of differem subtypes, they were completely
protected.* We now report the immunisation of 30 healthy
young volunteers with the first hepatitis B vaccine produced
by recombinant DNA technology.

Subjects, Marterials, and Methods

Subjects

30 healthy medical students and laboratory workers were studied
(17 female, 13 male; mean age 2523 yr, range 21=34). Subjects in
the control group bad been immunised with plasma-derived vaccine
in an earlier study;? they were matched by age and sex 10 the study
group (table 1). Before vaccination, all subjects were negative for
HBsAg, anti-HBs, and antibodies agains hepatitis B core antigen
(anti-HBc), and their aminotransferase levels were normal (alanine
and aspariste eminotransferases €17 and €19 1UA, respectively).
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TABLE 1-SEX AND AGE DISTRIBUTION OF THE TWO VACCINATION
GROUPS®

Toat Female Male
No| Age (yr) | No| Age (vr) |Ne|Age (w)

Recombinant veccine 30)24-923° 1| 17| 24-623-5| 13 |25-322-6

(21-34) (21-%) (23-32)
Plasma-derived vaccine | 4) | 25-022-7} 23| 24-723-0 | 18 | 25-422-3
@1-32) (21=-32) (B3-3)

°Means and mandsrd devistions (range).

Vaccines

The recombinant bepatitis B vaccine was prepared by Merck
Sharp & Dohme research laboratories (lot 934/C-J 625). It consists
of purified HBsAg, subtype adiws, produced in recombinant
S arrevisiae and absorbed on aluminium hydroxide. 1 ml of vaccine
contined 10 ug of HBsAg. Plasms vaccine was also subtype adw (lot
773/801-2 CF 7322 Merck Sharp & Dohme). Subjectsin the study
group received 10 ug of recombinant vaccine intramuscularly at 0,
1, end 6 months; subjects in the control group received 20 g of
plasma-derived vaccine at the same intervsl. (Since the
recombinant vaccine was treated with formalin only, and not with
pepsin and ures, it was initially thought to be more immunogenic
than the plasma vaccine.) Blood samples were taken on the day of
the first vaccination and then monthly. Subjects were asked to keep
daily records of body temperature and side-effects for § days after
each injection.
Serology

HBsAg, anti-HBs, and anti-HBc were tested by radioimmuno-
asssy with commercially available kits (AUSRIA II', ‘AUSAB’,
‘CORAB', Abbott Laboratories). Anti-HBs concentrations in IUN
were calculsted by the method of Hollinger & al,® the first WHO
reference preparation 1977 being used in 8 dilution of 1:400.’
Because S omrerisior and C albicans have common antigenic
daigminants,® antibodies against C albicans were determined by
passive haemagglutinstion in 26 subjects on day 0 and 4 weeks after
the second and third injections of recombinant vaccine. Sera were
exzmined for antibodies against the determinant o of HBsAg as
previously described.”

Results

Seroconversion rates and mean anti-HBs levels during the
course of immunisation are shown in table 11. The immune
response in the recombinant vaccine group was less
pronounced during the first mionths than in the plasma
vaccine group, as shoun by lower seroconversion rates and
lower mean anti-HBs levels. These differences became non-
significant after the buoster dose at month 6 when 29 out of 30
subjects (97%) were anti-HBs positive (control, 41 out of 41)
with a geometric mean anti-HBs level of 2135 IUA (control,
4299 IUN). All anti-HBs-positive individuals in the
recombinant vaccine group had anti-HBs values above 10
IUN; 2 (6-7%) were low responders (anti-HBs below 100
IUn), 3 (10%) were intermediate responders (anti-HBs
101-1000 TUN), snd 22 (73-3%) were normal to high
responders (anti-HBs greater than 1000 [UA). Similar values

Jilg W, Schmidt M, Zoulek 6, Lorbeer B, Wilske B, Deinhardt F. Clinical
evaluation of a recombinant hepatitis B vaccine. Lancet 1984; 2:1174-5.



" THELANCET,NOVEMBER 24, 1984

TABLE N-IMMUNE RESPONSES AFTER VACCINATION

Seroconversion (%) Ami-HBs AUN)°
Plasms-
Recombinam | derived Plasme-
5 3 o - e
Meomh (n=30) (n=41) weccine vaccine gt
] 8 (27) 18 (¢4) © 15 <0-0%
2 2) (70) % (35) 38 $3 <0-05
3 28 (%) 39 (95) b2 164 <0-05
4 28 (23) 39 (89 63 28 <0-05
5 2 m) 39 (85) ;] 273 <0-05
¢ 2 » (35) P 23 <0-05 _
7 2 (37 41 (100) 2135 Q299 >0-05

°Ami-HBs & given 33 the geometnic mesn in responders ealy.
1 Wilcozon's rank-surm test.

TABLE 11l—-IMMUNE RESPONSES IN MALES AND FEMALES (AFTER

THREE INOCULATIONS)
Recombinsnt Plasma-derived
- veceine veccine p°

Malex:

Seroconversion (%1 12113 (%) 118 (100)

Ant-HBs (TUM$ 911 3895 <0-0%
Fenales:

Serocoaversion ()4 17117 (100) 213123 (100) .

Anu-HBs (IUNKE 3282 4640 >0-05
*Wilcozon's rank-sum test.

+Numbers of anti-HBs-positive subjects divided by the total number.
$Geometric mean.

were obtained in the control group. Although the immune
responses to the two vaccines were similar after the full course
of immunisation, responses of male and female subjects
differed. In both groups all the women seroconverted and the
geometric mean anti-HBs levels did not differ significantly
(3282 TUN vs 4640 JUN). However, in males receiving
secombinant vaccine the seroconversion rate was 92% v
100%, and the geometric mean anti-HBs was 911 vs 3894
TUA (able ).

Preliminary tests indicate that recombinant vaccine, like
the plasma-derived vaccine, induces antibodies against both
the a and the d components of HBs antigen. After month 3,
sbout 38% of the total anti-HBs was directed against
determinant a.

No important side-effects were observed after
immunisation with the recombinant vaccine. Minor local
symptoms such as transient pain, itching, burning, and slight
lwcllin; at the injection site were reported after 24 of the 90
injections. On no occasion did body temperature rise above
37-9°C.

Of 26 subjects tested, all had antibodies against C albicans
on day O (titres from 1:80 to 1:320) and titres did not increase
sfter immunisation.

Discussion

Three doses of 10 ug recombinant hepatitis B vaccine gave
seroconversion rates and geometric mean anti-HBs levels
similsr to those induced by three doses of 20 ug plasms-
derived vaccine. The results were also comparable with those
obtained in large wrials of conventional vaccines.'®!

The immune response to the secombinant vaccine,
bowever, was less strong during the early phase (1=6 months)
in all subjects, and in males mean anti-HBs values were lower
in the recombinant group even after the complete course of
immunisation. These results are comparable with findings in
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subjects immunised with a smaller dose (5 ug) of conventional
veccine (Jilg W, Zachoval R, Schmidi M, Deinhardr F,
unpublished), and may reflect the use of smaller amounts of
antigen. Antigen content of both recombinant vaccine and
plasma-derived vaccine is determined as HBsAg protein. The
vaccines are produced and treated differently, however;*!?
therefore similar protein content does not necessarily mean
similar immunogenicity. The yeast and plasma derived
HBsAg differed in reactivity in radioimmunoassay tests; the
reactivity of the HBsAg produced in yeast was only 20-50%
of the resctivity of plasms-derived HBsAg.! Thus, weight-
for-weight the immunogenicity of the recombinant vaccine
seems to be less than that of the plasma-derived vaccine.
Another explanation for the lower immune response may be
that 10 ug of recombinant vaccine was given per single dose
compared with 20 ug of plasma-derived vaccine. A higher
dose (20 or 40 ug) of the recombinant vaccine would probably
give the same results as the plasma-derived vacane.

Despite the slightly lower immunity achieved with the
recombinant vaccine, protection will probably be as good as
with the conventional vaccine, in that all 29 subjects with
detectable anti-HBs had values above the protection level of
10 [UA." In 73%, anti-HBs levels after the third vaccination
were more than 1000 IUA; this has been shown to guarantee
persistence of anti-HBs above the protective limit for at Jeast
3 years.' In addition, all subjects who seroconverted had
antibodies against the common determinant a of HBsAg,
indicating cross-protection against infections with other
subtypes of HBsAg. Side-effects after the recombinant
vaccine were pegligible and did not differ from those
observed after plasma-derived vaccine. The absence of a rise
in antibodies against C albicans indicates that no cross-
reacting yeast antigens were present in the vaccine.

e thank Mrs Liane Sakreida for expert technical assistance.
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CLINICAL COMPARISON OF A RECOMBINANT AND A PLASMA-DERIVED
HEPATITIS B VACCINE -

Paper presented at the 24th Interscience Conference on
Antimicrobial Agents and Chemotherapy, Washington, D.C., Oct. 8-10,
1984, Program Abstract No. 292.

Hepatitis B vaccine, yeast recombinant (Merck), hepatitis B

vaccine, plasma derived: Thirty healthy young adults were
vaccinated IM at 0, 1, and 6 mo with 10 mcGm HBsAg in aluminum
hydroxide adjuvants. A comparable group was vaccinated with 20 mcGm
HBsAG derived from plasma. Seroconversions following both vaccines
were 30-40% after the 1lst vaccination and greater than 90% after the
2nd. Antibody titers for both vaccines were comparable. The
percentage of antibodies directed against the common antigenic a
component of all hepatitis B virus subtypes was greater than 35%.
Side effects were minor or absent. Immune reactions to yeast
antigens were not reported in any of the subjects.
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Human hepatitis B vaccine
from recombinant yeast

William J. McAleer, Eugene B. Buynak,
Robert Z. Maigetter, D. Eugene Wampler,
William J. Miller & Maurice R. Hilleman®

Division of Virus and Cell Biology Research, Merck Institute for
Therapeutic Research, Merck Sharp & Dohme Research
Laboratories, West Point, Pennsylvania 19486, USA

The worddwide importance of bhuman bepatitis B virus infection
and the toll it takes in chronic liver disease, cirrhosis and
bepatocircinoma, make ft imperative thst a vaccine be
developed for worldwide application’. Human bepatitis B vac-
cim are presently prepared using bepatitis B surface astigen
(HBsAg) that is purified from the plasma of buman carriers of
hepatitis B virus infection. The preparation of bepatitis B vac-
cine.from a human source Is restricted by the available supply
of infected buman plasms and by the need to apply stringent
processes that puorlfy the antigen and render it free of infectious
hepatitis B virus and otber possible living agents that might be
present in the plasma. Joint efforts between our laboratories
and those of Drs W. Rutter and B. Hall led to the preparation
of vectors carrying the DNA sequence’ for HBsAg and astigen

n in the yeast Saccharomyces cerevisiac’. Here we
describe the development of bepatitis B vaccine of yeast cell
origin. HBsAg of subtype adw was produced in recombinant
yeast cell culture, and the purified antigen in alum formulation
stimulated production of antibody in mice, grivet monkeys and
chimpanzees. Vaccinated chimpanzees were totally protected
wben challenged imtravenously with either homologons or
beterologous subtype adr and ayw virus of humsu serum source.
This is the first example of a vaccine produced from recombinant
cells which Is effective against & baman viral infection.

Several alternative approaches to 2 hepatitis B vaccine are
being developed. HBsAg has been expressed by several trans-
formed mamsmalian cell lines, such as the human hepatoma line,
PLC/PRF/S (refs 10, 11), simian virus 40-infected monkey
kidney cells’? and mouse L cells!’. These sources are of some
concern, however, because the cell lines may be neoplastic.
Although HBsAg has been cloned in bacteria™*, expression
was very weak. Other laboratories'*® have described the syn-
thesis of oligopeptides that carry antigenic determinants of
HBsAg but their potency in animals is low and much work will
need to be done to potentiate antigenicity. Smith and eol-
laborators®® have described the construction of a recombinant
vaccinia virus which expresses HBsAg and have proposed its
use as a live attenuated vaccine; its antigenic potency has been
demonstrated but whether such a vaccine would be safe and
effective in man is still unknown.

Valenzuela er al® originally reported that yeast cells are able
not only to express the HBsAg gene but also to assemble the
polypeptides into particles that have much the same appearance
as parnicles isolated from buman plasma and which are
immunogenic in mice. Since then, other laboratories®'2? have
shown that HBsAg produced in yeast is antigenic in rabbits and
guinea pigs. With such progress, recombinant yeast has become
an attractive alternative to human plasma as a source of antigen
for hepatitis B vaccine.

For vaccine preparation, the HBsAg used was of subtype adw
and was produced in fermentation cultures of S. cerevisiae carry-
ing an expression vector using yeast alcohol dehydrogenase | as
a promoter. The yeast strain used in these studies was obtained
from G. Ammerer (University of Washington) and is similar to
the strain described by Valenzuela et al® in which the production
of HBsAg in yeast was first reported.

° Yo whom reprmt rog: hoold be

Fig. 1 Electron micrograph of HBsAg particies from recom-
binant yeast. Cells were grown in a 335-1 fermentation vessel,
collected by centrifugation, resuspended in an equal volume of
0.01 M sodium phosphate pH 7.5. containing 0.01 % Triton X-100.
and disrupted by rapid stirring with glass beads in a Dyno-Mill
(Impandex: see rel. 23). The resulting extract was clarified by
centrifugation for 90 min at 10.000g. The clarified yeast extract
was applied to a column of Sepharose 4B to which had been
attached goat antibody to human HBsAg. The column was
developed at a fiow rate of 2 column vol per h. Extraneous protein
~ was washed away with 5 column vol of buffer A and the HBsAg
was eluted with 3 M NH,SCN. Fractions containing HBsAg were
pooled and thiocyanate was removed by dialysis against 0.01 M
sodium phosphate pH 6.8. containing 0.15 M NaCl. Dialysed anti-
gen was diluted 10-40 g mi™" and visualized by negative staining
with 2% phosphotungstic acid.

Cells were collected by centrifugation and broken by
homogenization with glass beads?>. HBsAg particles were
purified from the clarified extract by immune affinity
chromatography using goat antibody to human HBsAg. Elec-
tron microscopy (Fig. 1) revealed a homogeneous array of
particles free of extraneous morphological entities. The UV
lbsorPtion pattern was the same as for the plasma antigen, with
an E'™ of 45. SDS-polyacrylamide gel electrophoresis (Fig. 2)
in reducing conditions revealed a major band at molecular

Table 1 Antigenic potency in mice of HBsAg purified from yeast and
from human plasma

Anti-HbsAg response

Antigen dose after vaccination
per injection No.
Vaccine source (ng protein) positive/total GMT
Human plasma 10 9/10 563
(lot 799-2) 2.5 10/10 2,238
0.625 4/9 32
0.156 0/10 4
EDs 0.639
Yeast 40 10710 5432
(lot 81-4) 10 10/10 3,400
28 . 8/10 673
0.625~. 8/10 967
EDg, <0.625

Groups of 10 S-week-old ICR/Ha mice propagated in our
laboratories were given a single 1-ml injection intraperitoneally of serial
fourfold dilutions of yeast or human plasma vaccine in alum diluent.
The mice were bled individually and tested for serum antibody leve} 4
weeks later. Human plasma vaccine, lot 799-2, was prepared in these
labnratories®™. Yeast-derived vaccine, lot 81-4. was purified as
oescribed i Fig. 1 legend and adsorbed to alum. GMT, geometric mean
titre, expressed in AUSAB units; EDs,, dose required to seroconvert
50% of the mice.



weight 23,000 (23K) corresponding to the non-glycosylated
polypeptide which is the major polypeptide of the viral envelope.
In this respect it differs from the plasma antigen which has, in
addition to the 23K polypeptide, a glycosylated derivative which
migrates at 27K. The yeast and plasma antigens differ also in
their reactivity in the radioimmunoassey (RIA) (AUSRIA 1I,
Abbott). RIA reactivity of purified yeast-derived HBsAg varied
from preparation to preparation in the range 20-50% of the
reference human antigen.

Because of this reduced radioimmune reactivity, and because
the yeast antigen is not glycosylated, it was important to
determine whether the antigen was immunogenic. To test
both antigenicity and immunogenicity in animals, purified
antigen was formulated into & vaccine by adsorbing on alum
adjuvant to contain 40 ug HBsAg protein and 0.5 mg aluminium
(hydroxide) per 1 ml dose.

Studies in mice (Table 1) showed the yeast-derived antigen
to be at least as antigenic as the antigen purified from human
plasma. Grivet monkeys also developed antibody following
vaccination with the yeast-derived antigen (Table 2). A single
injection of the vaccine at all dose levels resulted in seroconver-
sion of all the animals in both vaccine groups. These results
were important as they showed that high antibody titres were
maintained for at least a year.

Protective efficacy was tested for by using susceptible chim-
panzees. The four chimpanzees that received, the recombinant
vaccine developed antibody in substantial titre following vacci-
nation (Table 3). Following challenge with infectious human
plasma, all four vaccinated animals were protected. By contrast,
all four unvaccinated animals developed hepatitis B virus infec-
tion with positive antigenaemia, antibody to hepatitis B core
antigen (anti-HBcAg), elevation of serum glutamic oxalacetic
transaminase (SGOT) and serum glutamic pyruvic transaminase
(SGPT), and liver histopathology. It is important to note that
the animals were protected against both subtype adr and ayw
challenge even though the vaccine is of the adw subtype.

Yeast fermentation technology is well established and we

have shown that HBsAg can be isolated from yeast extracts in -

a highly purified form by a single application of immune affinity
chromatography. Vaccine made from this antigen is equally as
potent as human plasma-derived vaccine in stimulating anti-
bodies in mice, and is protective in challenge experiments in
chimpanzees. Antibodies raised by yeast-derived vaccine per-
sisted for at Jeast a year in monkeys, showing no important
deviation from that of the plasma vaccine.

Human HBsAg is composed of a sequence of 226 amino acids
of which the a antigen determinant is dominant. Small differ-
ences in amino acid sequence may occur at several positions in
the polypeptide chain and are responsible for the subtype
specificities 4. ln previous studies, chimpenzees that were cross-
challenged with heterologous subtypes of hepatitis B virus after
recovery from infection or vaccination with human plasma-
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Fig. 2 SDS-polyacrylamide gel electrophoresis of cell culture and
yeast-derived HBsAg. All samples were reduced. denatured and
clectrophoresed as described by Laemmii®. After electrophoresis,
polypeptides were visualized with Coomassie brilliant blue (lanes
1-3) or with the silver stain procedure described by Morrissey™
(lane 4). Lane 1, molecular weight standards (3 ug each): phos-
phorylase b (94K), bovine serum albumin (68K), ovalbumin
(43K), carbonic anhydrase (30K), soybean trypsin inhibitor (21K)
and lysozyme (14.3K). Lane 2, 30 ug of HBsAg from the human
hepatoma cell line PLC/PRF/S (ref. 10), also purified from yeast
as described in Fig. 1 legend. Lane 3, 30 ug of HBsAg purified
from yeast as described in Fig. 1. Lane 4, 10 ug of clarified yeast

extract as described in Fig. 1 legend.
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derived antigens, were solidly protected due to the common
group specificity of the dominant a antigen that is present in all
HBsAg subtypes?. A protective efficacy trial in man of subtype
ad vaccine of human plasma origin has shown strong protection
against the homologous subtype®®~” and, most recently, against
the heterologous subtype ay*® in studies carried out on the staffs
of renal dialysis centres where subtype ay hepatitis is most
common. The positive cross-protection afforded against
heterologous subtype ayw virus challenge in chimpanzee immun-
ized with type adw vaccine of yeast origin, indicates that the a
antigen remains dominant in the recombinant-produced antigen
obtained from human plasma.

Table 2 Antigenic potency in grivet monkeys of HBsAg purified from yeast and {rom human piasma

Anti-HBsAg response after initial
Antigen dose per vaccine dose
injection (geometric mean titre)
Vaccine source (ug protein) Week 4 Week 8 Week 12 Week 52
Human plasma 10 36 213 170 127
(lot 86016) 25 343 6,227 17.348 9.924
0.625 53 4,642 3,164 5,688
0.156 15 128 - - 83 358
Yeast 40 88 1,078 ~-7.103 11,554
(lox 81-4) 10 184 877 8.489 4.984
28 228 1,168 6,361 10,868
0.625 109 928 518 313

A group of four initially seronegative grivet monkeys (Cercopithecus aethiops), weighing 3-5 kg, were each given two 1-ml intramuscular (i.m.)
doses of yeast or human plasma veccine 4 weeks apart. Dilutions of antigen were made in alum placebo of the same composition as the vaccine.
Animals were bled at biweekly intervals for 1 yr and tested for antibody to HBsAg by using a commercial RIA kit (AUSAB, Abbott). Protein
was measused by the method of Lowry®. Human plasma lot 86016 was prepared in these laboratories®™.
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Table 3 Protective eficacy in chimpanzees of HBsAg purified from yeast and from human plasma

After challenge
Before challenge (week of onset or weeks of duration)
Anti-HBsAg Liver
Chimp titre Antigen HBsAg Anti-HBcAg SGOT elevation SGPT elevation  pathology

Injection po.  (at 12 weeks) subtype Onset Duration Onmset Duration Onset Duration Omnset Duration  omset
Yeast vaccine 110 1,830 adr - - - - = = - - -
(lot 81-4) 138 540 adr - - - = - - - - -
103 18,300 ayw - - = = = - = = =
120 7,200 ayw - = = - - - = - -
Unvaccinated 111 <8 adr 10 10 15 9 17 3 17 6 20
controls 128 <8 adr 8 11 12 12 17 3 16 S 20
127 <8 ayw 6 14 12 12 13 3 13 7 16
130 <8 ayw 6 18 10 14 22 1 14 10 24

Eight chimpanzees, each weighing 4060 kg, were selected for study based on negative findings in tests for HBsAg, anti-HBsAg, anti-HBcAg,
elevation in transaminase, liver histopathology and tuberculin reaction. The animals were scparated into two groups, four test animals and four
controls. Each of the foar test animals was given three 40-pg doses of yeast-derived HBsAg vaccine in 1 m! volume im. at 4-week intervals. All
eight animais were thea challenged by intravenous injection of 1,000 chimpanzee infectious doses of subtype adr or ayw virus in 1 ml of human
hepatitis B plasma. Antigen and antibody titres were measured by commercial (Abbott) RIA kits (AUSRIA, AUSAB and CORAB for HBsAg,
anti-HBsAg and anti-HBcAg, respectively). SGOT and SGPT assays were performed by the Sigma-Frankel (no. 505) and by the UV absorption
(Boehringer-Mannheim) procedures, respectively. SGOT titres >40 and SGPT titres >30 were considered elevated. The subrype adr and ayw
buman plasmas used for challenge were obtained from Drs R. Gerety and E. Tabor of the Office of Biologics, US Food and Drug Administration;
they were of measured viral infectiousness for chimpanzees and were subtyped serologically. The animals were bled at weekly intervals during the
36-week period of observation, covering 12 weeks before virus challenge and 24 weeks after. Liver biopsies were taken at 4-week intervals using
8 Menghini 16T needle. The tissues were fixed in 10% buffered formalin solution and the hemnoxylm/eonnmed sections were prepared by
Dr A. Phelps of these laboratories under blind code number. The tests were carried out in animals that were held in isolation in the facilities of
Dr William E. Greer at the Gulf South Research Institute, New Iberia, Louisiana. —, All remained negative.

We thank Dr C. E. Carty and F. X. Kovach for assistance in  electron microscopy, and H. E. Darmofal, J. T. Deviney, K. I.
fermentation, B. J. Harder, N. Grason and J. Bailey for assist-  Guckert, R. R. Roehm and L. W. Stanton for assistance in the
ance in antigen purification, Dr B. Wolanski and R. Ziegler for  animal tests.
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Erste Erféhrungen mit rekombinanter Hepa-
titis B-Vaccine bei Patienten unter chroni-
scher Haemodialyse-Behandiung.

R. Miiller', . Bommer’, H. Braag’, F. Deinhardt’,
A. Feuerhake'” W. Jilg!, G. Kiitler, 3. Weincl’,
Abteilung tir Gastroenterologic und Hepatolo-
gie, Medizinische Hochschule Hannover'; Sck-
tion Nephrologie, Medizinische Klintk Universi-
tc Heidelberg?; Medizinische Klinik 11, Secide.
Krankcnanstalten Ludwigshafen’; Max von Pet-
tenkofer Instituc der Ludwig-Maximilian-Univer-
sitit Miinchen'.

Die Immunogenitic natirlicher, aus Humanplas-
ma gewonnener Hepatius B-Vaceine hat sich bet
endogen oder cxogen immunsupprimicrien Pa-

tenten betrichdich schwicher erwiesen als bei
gesunden Personen. Es erschien daher interessant
zu priifen, ob nach Impfung mit einer gentechno-
logisch gewonnenen HB-Vaccine bei chronischen
Haemodialyse-Patienten hohere Seronkonver-
sionsraten fur anu-HB, erzielt werden konnen als
mit natiirclichem HB-Impfstoff. 51 HBV empfing-
liche Patienten unter chronischer Haemodialyse-
Behandlung erhielten 3 Impfungen mit je 40 ug
Hb,Ag Protein, das in einem DINS-rekombinier-
tem Stamm der Hefe Saccharomyces cerovisiae
hergestellt wurde (Hepatits B-Vaccine [recombi-
nant] MSD, Westpoint USA, Lot 934/C-J625).”
Dic zweite und dritte Impfung erfolgten einen
bzw. 6 Monate nach der ersten Impfung. Einen
Monat nach der 2. Impfung hatten 20 von 48
(42 %) der Patiencen anti-HB, gebilder. Der miu-
lere Antikérper-Gehale becrug 24,7 [U/ml. Bei 21
Paticnten ist das Implprogramm abgeschlossen, 13
von ihnen wiesen im 7. Monat nach Impibeginn
cine Serokonversion nach anti-HB, auf. Der mit-
lere anti-HB,-Gehalt war auf 151 [U/ml angestie-
gen. Danach lassen sich bei Dialyse-Patiencen mic
rckombinat hergestellter HB-Vaccine dhnliche Se-
rokonversionsraten erzielen wie mit HB-Impf-
stoff, der aus Humaaplasma gewonnen wurde.
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Muller R, Bommer J, Brass H, Deinhardt A, Jilg W, Kuttler G, et al.
Erste erfahrungen mit rekombinanter hepatitis B-vaccine bei
patienten unter chronischer haemodialyse-behandlung. Gastroenterol

1985; 23:297.
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IMMUNOGENICITY OF RECOMBINANT
HEPATITIS B YACCINE

Si,~Jilg e o' have compared the immunogenicity of

and plasms derived hepatitis B vaccines. We report

for comparisoa the results of ¢ similar trial of the recombinant
vaccine in 2 younger age group. 55 male armed forces recruits, aged
17-19, all of whom were susceptible to hepatitis B virus were givea

IMMUNE RESPONSES AFTER RECOMBINANT (0= 55) OR PLASMA
(n=50) KEPATTTIS B VACCINATION

Seromawersion GMT anc-HBs (TU/1)
e Moath | Recombinant Plasma Recombinsns Plassss
1 37 (67%) 32 (66®) 8! 4
3 54 (J00%) 49 (96%) 1%8 s
é $4 (100%)° 49 (98%) 199 7]
7 S3(oomyt | 50 (100%) 2149 9227
°1 ot @0 folloo-up. $2 lea.

10 g of recombinant veccine (lot 979/C-K 564, Merck Sharp snd
Dohmx) ingamuscularly st 0, 1, and 6 moaths. The results can be
coempared with those in anocher group of recruits of the same age
who bad been gives lOu;oflh:umemuﬁcuna’lphm-
derived vaccine at 0, 1, snd § months in an earlier study.?

Serocoaversion rates sod geometric mean antibody tices (GMT)
of anti-HBs (see table) were substantially higher than those reported
by Jilg et al.! The final GMT was 2749 TU/1 (95% confidence
interval: 1676-4506) compared with 911 TU/1 for 12 males reported
by Jilg ez al.' After the booster dose, all vaccines had an gari-HBs
ticre above the protectioa level of 10 [U/1; 43 (81%) bhad ticres above
1000 TU/1. The stronger immune fespoase in our study than in
Jilg's may be explained by the fact that our veccines were younger
{17-19 vs-21=34). We obsérved only minor side-effects in 26% of
participants; this is as reported by Jilg ex al.!

mmmmm“ammhm
‘earfier orisl of a xopanduwm la
coatrast o Jilg & al' GMT satbody levels in our recombinsnt
group in the first 3 moaths were similsr (p>0-05) to those induced
by the plasma-derived vaccine, although levels after the booster dose
were significantly lower (p<D-001) in the recombinant group
(Mano-Whitney teso, scpsrately & cach time).

Our results sccord with those of Jilg ex al in coafirming che safery
and immunogesicity of the Merck Sharp and Dohume recombinant
vaccine. The minor differences in immune respoases show the peed
for farther trials in populstica groups under coasiderstion for
vaccination, before a dose and veccination scheme are decided oa. In
ssessing the efficacy of this vaccine, information oa the quality of

schieved.
CE;: PapazvanGELOU
MNasiamal G DanNboLOS
rprem u:u',_-y:“‘""’ A. ROUMELIOTOU-KARAYANNTS
Ashens 119 21, Goonse S. C RICHARDSON

L Jig ¥, Schanisk M, 2owish G, Losbeer B, Wilshq B, Deinberuh P. Qleinl evelnssisaof
 ressmbissar beperitis B vactine, Lassw 1984; i 1174=T3.

2 MzAleer W], Buyeek PR, Magmer RZ, Venpler DE Miller 7], Hillomes MR
u—-u—.ln—-t-n—_-—.u-—m-.m:m-n

3. Pepeoveagis P, Kataisis W, Krugmen g
& Safory end i = d M!h s (10 pg) of tha depessin B - .
vasminn. Dowsiop Siaf Saandend 1983; 841 309=19. ~-

4. Brown ST, Zechermss Af, Howant CR, Serwerd MW. Aflaity of sasbady rspoeses
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Papaevangelou 6, Dandolos E, Roumelia tou-Karayannis A, Richardson SC.
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Edward M. Scolnick, Arlene A. MclLean,
David J. West, Jules L. Dienstag,
Eloise Watkins, Friedrich Deinhardt and Wolfgang Jilg

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 HBsAg purified
from the plasma of human carriers of the virus. However, the use of recombinant
DNA technology to effect synthesis of surface antigen by a culture of microorgan-
isms is an attractive alternative to infected human plasma as a source of HBsAg
for vaccine. Good expression of the gene for HBsAg has been effected in yeast
().

Recently, antigen purified from fermentation cultures of a recombinant strain
of the yeast, Saccharomyces cerevisiae containing the gene for the adw subtype
of HBsAg was formulated into a vaccine through absorption on alum adjuvant.
Two methods were utilized for the purification of the HBsAg. Immune affinity
chromatography uses specific antigen-antibody binding 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 separation on the basis of molecular size.

The physical 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 plasma. Furthermore, the yeast recombinant hepatitis B vaccine has
been shown to be both immunogenic and protective in animals (2).

We report here the clinical and antibody responses obtained in the first three
human clinical studies of the yeast recombinant vaccine involving a total of 101

VIRAL HEPATITIS and LIVER DISEASE Copyright © 1984 by Grune & Stratton
ISBN 0-8089-1678-5 All rights of reproduction in any form reserved.
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vaccinees. Participants were healthy, nonpregnant, adult volunteers. At entry,
subjects were negative for all hepatitis B serologic markers, had a normal 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 containing 10 ug of HBsAg at 0, | and 6
months. The vaccine used was from one of two lots. (Lot 934 prepared by the
immune affinity chromatography method and Lot 972 prepared by the hydrophobic
interaction chromatography method.) Vaccinees were asked to record their tem-
perature daily for S days after each injection of vaccine and to report any local or
systemic reactions that occurred during that period.

Postvaccination blood samples were taken for the determination of hepatitis
B serologic markers and ALT. In addition, a radioimmunoassay for the detection
of antibody to antigens in an extract of yeast lacking the gene for HBsAg was
applied 1o pre- and postvaccination samples.

The vaccine was well tolerated. There have been no serious adverse effects
attributable 10 vaccine and no evidence of hepatitis B infection among the vaccinees
(i.e., no elevation of ALT and no antigenemia). Local reactions coasisting prin-
cipally of mild soreness at the injection site, generally lasting 1-2 days, have been
reported following 209%—80% of injections with vaccine purified by the immune
affinity chromatography method (Lot 934) and 16%-25% of injeclions with vaccine
purified by the hydrophobic interaction chromatography method. Systemic com-
plaints including fatigue, headache, elevated temperature (101° F-102° F, oral),
gastrointestinal disturbance, symptoms of upper respiratory infection and nose-
bleed have been reported following 49%-33% of injections (Table 23.1). There have
been no significant increases in antibody to antigens in yeast extract associated
with vaccination.

Table 23.1
Clinical Responses among Healthy Adults to 10 pg Doses of
Recombinant Hepatitis B Vaccine Administered at 0, | and 6

Months
Proportion (%) of Vaccinees with Clinical Complaints
within § Days of Vaccination

Study # Vaccine Lot # Site Dose 1 (%) Dose 2 (%) Dose 3 (%)
779 934 Local 12/15 (80) 11/15 (73) 11/15(73)
Systemic S5/15 (33) 3/15 (20) 1715 (M

972 Local 624 (25) 319 (16)

Systemic 124 (4) 3/19 (16)

792 934 Local 19728 (68) 11728 (39)

Systemic 528 (18) 4r28 (14)

795 934 Local 5125 (20) 6/19 (32)

Systemic 525 (20) 119 (5)
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Table 23.2
Seroconversion Frequencies for Anti-HBs among Healthy Adults
Receiving 10 pg Doses of Recombinant Hepatitis B Vaccine at 0, 1

and 6 Months
Proportion (%) of Vaccinees with Antibody

Study # Vaccine Lot # 1 Mo. 2 Mo. 3 Mo. 6 Mo. 7 Mo.
779 934 6/15 14/15 1515 15/1S 14/14
(40) (93) (100) (100) (100)

972 724 13/19 12/14

(29) (68) (86)

792 934 1128 21723 1313

39) on (100)

795 934 8730 21730 19722

270 (70) (86)

Antibody responses to 10 ug doses of the yeast recombinant vaccine have
been comparable to those observed in previous studies with 20 ug doses of vaccine
prepared from plasma-derived HBsAg. At | month, 27%—40% of the vaccinees
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 vaccine at 6 months has been given to 15 persons in one of the studies,
resulting in a more than 25-fold increase in geometric mean titer.
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Clinical Evaluation in Healthy Adults of a
Hepatitis B Vaccine Made by Recombinant DNA
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® A vaccine formulated from hepatitis B surface antigen (HBsAg)
produced by a recombinant strain of the yeast Saccharomyces cerevisiae
was administered to two groups of human volunteers composed ol 37
healthy, low-risk adults. Each subject received a 10-ug dose of HBsAg at 0, 1,
and 6 months. By one month, 27% to 40% of the vaccinees had antibody to
HBsAg, and by three months 80% to 100% were antibody positive. Large
boosts in titer followed the third dose at six months. The antibody formed is
predominantly specific for the a determinant of HBsAg. There have been no
serious reactions attributable to the vaccine. The most frequent complaint
has been transient soreness at the injection site. As far as we know, this is
the first reported use in man of a vaccine prepared by recombinant DNA

technology.
(JAMA 1984;251:2812-2815)

WORLDWIDE, human hepatitis B
infection constitutes a major public
health problem. In addition to the
disability associated with acute elini-
cal disease, chronic liver disease, eir-
rhosis, and primary hepatocellular
carcinoma are now recognized seqQue-
lae of unresolved hepatitis B in-

See also p 2765.

fection. Indeed, in some areas of
Asia and sub-Saharan Africa, pri-
mary hepatocellular carcinoma osten-
sibly attributable to hepatitis B infec-
tion ranks as a leading cause of
cancer deaths among males.'

The reservoir of hepatitis B virus
resides mainly in a population of

From the Merck Institte for Therspeutic
Research, Merck Sharp & Dohme Research Labora-
ones, West Pont, Pa.

Repnnt to Merch Inatitute lor Therepe
lic Research, Mesck Sharp & Dohme Resesrch
Laboratones, West Point, PA 18488 (Dr Sconick).
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chronic ecarriers mow estimated to
number more than 200 million.’ Infec-
tion is transmitted to susceptible per-
" sons through contact with the blood,
semen, or saliva of chroanic carriers or
persons suffering acute infection. In
low-incidence countries, such as the
United States, the risk of hepatitis B
infection is still high among certain
groups of health care personnel,
patients receiving dialysis treatments
or blood products made from large
pools, children born to Alaskan Eski-
mos or to Indochinese or Haitian
refugees, residents of institutions for
the mentally handicapped, prisoners,
users of illicit injectable drugs, and
persons who are sexually very pro-
miscuous.! In high-incidence areas
such as Southeast Asia, transmission
from mother to child in the perinatal
period is the major mode of infection
supplemented by horizontal trans-
mission between other family con-
tacts.! :
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Since there is no ‘effective treat-
ment for hepatitis B infection, pre-
vention is essential. A safe, effective
human hepatitis B vaccine is now
available. However, it utilizes hepati-
tis B surface antigen (HBsAg) puri-

fied from the plasma of human carri-

ers of hepatitis B virus infection.
Consequently, the supply of vaccine is
potentially limited by available
sources of suitable plasma. In addi-
tion, extensive processing and safety
testing have been necessary to ensure
production of a2 vaccine antigen that
is pure and free of any extraneous
living agent that might have been
present in the starting plasma. Even
though multiple inactivation treat-
ments used in the antigen purifica-
tion process have been shown to inac-
tivate representatives of all major
groups of animal viruses,’ concern
over the theoretical possibility of a
living organism such as the etiologic
agent of acquired immune deficiency
syndrome being present in plasma
and surviving the purification and
inactivation procedures has slowed
acceptance of hepatitis B vaccine.

A promising alternative to infected
human plasma as a source of HBsAg
for vaccine is the use of recombinant
DNA technology to effect synthesis of
the surface antigen by a culture of
microorganisms. The hepatitis B vi-
rus gene coding for HBsAg has been
cloned both in Escherichia coli and in
yeast™’; however, expression of the
gene in yeast has been much better
than in E coli. Furthermore, HBsAg

Hepatilis B Vaccine — Scolnick et al



produced by recombinant yeast cells
has been shown to aggregate into
particles closely resembling those iso-
lated from human plasma, and this
material was shown to include anti-
bodies in mice and guinea pigs."

Recently, antigen purified from fer-

mentation cultures of a recombinant
strain of the yeast Saccharomyces
cerevisice containing the gene for
HBsAg has been formulated into 2
vaccine through adsorption om alum
adjuvant. Electron microscopy re-
veals that the purified HBsAg used
for this vaccine exists as aggregate
particles 20 to 22 nm in diameter, 2
morphology also characteristic of free
surface antigen in infected plasma
and of the purified antigen now used
in plasma-derived hepatitis B vaceine.
In contrast to HBsAg from human
plasma, the antigen produced by
recombinant yeast is not glycosy-
lated. Under reducing conditions, so-
dium dodecyl sulfate electrophoresis
of the antigen purified from yeast
reveals a single band of molecular
weight 23,000, which corresponds to
the nonglycosylated polypeptide that
is the major component of the hepati-
tis B virus envelope. The vaccine
formulated using this material has
now been shown to be immunogeric
for mice and for monkeys with a
potency equal to or superior to that of
vaccine made from plasma-derived
antigen. In addition, chimpanzees im-
munized with this yeast recombinant
hepatitis B vaccine (HBsAg subtype
adw) were fully protected when chal-
lenged with virus of either type adr or
eyw, while unimmunized animals all
showed evidence of infection when
challenged.” -

In this article we describe results of
the first human immunogenicity-
safety trial of the yeast recombinant
hepatitis B vaccine. To the best of our
knowledge, this is the first time that
a vaccine prepared by recombinant
DNA technology has been used in
man.

MATERIALS AND METHODS
Population

Participants in this study were healthy,
nonpregnant adult employees of Merek
and Co, Inc. Subjects had to be negative
for hepatitis B serological markers and
have a normal level of alanine amino-
transferase and must not have received
any other hepatitis B vaccine. Written
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consent was obtained after providing each
participant with information on the source
of the investigational yeast recombinant
hepatitis B vaccine, animal test results
obtained with the vaccine, vaccination and
bleeding schedules, and the potential risks
and benefits of participation in the study.

VYaccine

Hepatitis B surface antigen for the
vaccine was produced in fermentation cul-
tures of 8 recombinant strain of the yeast
S cerevisice containing a plasmid earrying
the gene for the adw subtype of HBsAg, as
described previously.™*

Two methods were employed for the
purification of HBsAg. Immune affinity
chromatography uses specific antigen-
antibedy binding to effect purification,
while the second method, hydrophobic
interaction chromatography followed by
gel exclusion chromatography, depeads on
selection of water-immiscible molecules
followed by separation by molecular size.
Details of the expression of HBsAg ia
yeast and the purification of the surface
antigen will be published elsewhere. Puri-
fied HBsAg was treated with formalde-
hyde to stabilize the material and to kill
any extrsneous living agents that might

be present. The antigen was then formu- .

lated into & vaccine through adsorption on
alum adjuvant to give 10 ug of HBsAg and
0.5 mg of aluminum (hydroxide) per 1-mL
dose. The final formulation also contained
1:20,000 thimerosal as a preservative. Vae-
cine was maintained at 2 to 8°C until
used.

Procedures

A blood sample was obtained from each
subject approximately two weeks prior to
the first vaccination and was tested for
HBsAg, antibody to HBsAg (anti-HBs),
antibody to core antigen (anti-HBe), ala-
nine aminotransferase (ALT), and yeast
antibody. Subjects found eligible on the
basis of these assays were scheduled to
receive a 1.0-mL (10-ug HBsAg) intramus-
cular injection of the yeast recombinant
vaccine at 0, 1, and 6 months. Postvaccina-
tion blood samples for the determination
of hepatitis B serological markers, ALT,
and yeast antibody were scheduled month-
ly for seven months and at 9, 12, and 24
moaths following the first injection.

Vaccinees were asked to take their tem-
perature daily for five days after each
injection of vaccine and to report any local
or gystemic reactions that might occur
during this period. ’

Assays

Standard radioimmunoassay test kits
were used for the determination of
HBsAg, anti-HBs, and anti-HBe. Titers of
anti-HBs were expressed in international

: 01093

milliunits per milliliter using the formula-
tion described by Hollinger et al'" A
serum sample was considered positive for
anti-HBs if the ratio of the sample counts
per minute to the negative control serum
counts per minute was 2.1 or greater.
Estimates of the proportion of anti-HBs

_ in postvaccination sera specific for the a

or d determinants of HBsAg were based on
an assay described by Hoofnagle et al"
Briefly, aliquots of each serum sample are
incubated with a subtype ad HBsAg-
positive serum, with a subtype ay HBsAg-
positive serum, and with normal human
serum for two hours at room temperature,
and then each mixture is carried through a
standard radicimmunoassay to measure
residual anti-HBs. Based on the percent of
neutralization with the two HBsAg sub-
type sera when compared with the unneu-
tralized normal human serum, an estimate
ean be made of the relative amounts of
anti-a and anti-d antibodies present. Since
the vaccine is a monovalent-type adw
preparation, sera will contain either anti-d
antibodies, anti-a antibodies, or a combi-
nation of both types, and the amount of
neutralization with the HBsAg-ay serum
is therefore a direct assay for the amount
of anti-a present. Subtracting the amouat
of neutralization with the HBsAg-ay
serum from that found for the HBsAg-ad
serum then gives am estimate of the
amount of anti-d present. '

A radicimmunoassay was developed to
detect yeast antibodies in the sera of
vaccine recipierits. For this assay, an
extract of the pareat strain of S cerevisiae
lacking the plasmid containing the gene
for HBsAg was prepared by disrupting a
80% suspension of the cells in a homoge-
nizer and then clarified by centrifugation
at 9,000 g followed by passage through a
0.45-mpm membrane fiter. The clarified,
filtered extract was diluted to a final
protein concentration of 80 ug/mL with 0.1
M carbonate buffer and pH 9.6 and
adsorbed to %-in polystyrene beads over-
night st 4 °C. Washed, dried beads were
maintained at -20°C. Two hundred-
microliter volumes of sera diluted 1:100,
1:1,000, and 1:10,000 in phosphate-buffered
saline containing 0.5% bovine serum albu-
min and 05% Tween 20 were incubated
with coated beads for three hours at 37 °C.
Following three washes with water, the
beads were incubated with 200 uL of iodine
125 protein A (specific activity, 100,000
epm) for 1.5 hours at 37 °C. The protein A
binds and labels any antiyeast antibody on
the bead that is of the 1gG class. After
three additional water washes, the beads
were counted and titers of yeast antibody
were determined by interpolation from a
standard curve derived using dilutions of 2
hyperimmune guinea pig serum having an
antibody titer to parent yeast extract of 1
million.
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The serum samples of vaccinees were
also measured for changes in preexisting
specific yeast antibodies or the appearance
of new yeast antibodies using a sodium
dodecyl sulfate polyacrylamide gel electro-
phoresis (reducing), Western blot tech-
nique. In this procedure, parent yeast
extract is separated on 2 125% poly-
acrylamide gel. After transfer to a nitro-
cellulose sheet, polypeptides from the gel
are detected by incubation with a 1:30
dilution of the vaccinee's serum, followed
by incubation with ™I protein A and
exposure to x-ray film (T. Mason, PhD,
oral communication, 1982).

RESULTS

The vaccine has been well tolerated.
None of the 37 subjects studied to
date has experienced a serious ad-
verse effect attributable to vaccine.
There has been no evidence of hepati-
tis B infection among vaccinees, ie, no
elevation of ALT values and no anti-
genemia. Mild soreness at the injec-
tion site generally lasting one to two
days was reported by 73% to 80% of
vaccinees who received vaccine puri-
fied by immune affinity chromatogra-
phy (lot 934) but by a substantially
smaller proportion—20% to 24% —of
subjects who received vaccine pre-
pared by hydrophobic interaction
chromatography (lot 972) (Table 1).
Infrequent systemic complaints oc-
curring within a five-day period fol-
lowing vaccination have included ele-
vated temperature (38.3 to 388°C
{101 to 102 °F) oral), fatigue, head-
ache, gastrointestinal disturbance,
symptoms of upper respiratory tract
infection, and nosebleed.

Table 2 summarizes our observa-
tions to date on the human immuno-
genicity of yeast recombinant hepati-
tis B vaccine. Fifteen persons (ten
men, five women; age range, 23 to
53 years; median age, 33 years) have
received all three doses of lot 934
vaccine prepared by the immune
affinity chromatography method.
Forty percent had a detectable titer
of anti-HBs within one month of
receiving the first dose. By two
months, the proportion of serocon-
verters rose to 93%, and at three
months, all recipients of this vaccine
were antibody positive. The geometric
mean titer following primary immu-
nization reached a plateau at four
months, then increased more than
25-fold following the booster dose at
six months.

2814 JAMA, June 1, 1984—Vol 251,
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Table 1.—Proportion (%) of Vaccinees With Clinical Complaints During a
Five-Day Period Following Injection of Yeast Recombinant Hepatitis B Vaccine

Nature of C ! L{ Lot Neo. Dose 1 Doee 2 Dosa 3
Soreness At injection pite 934 12/15 (80)___ 11715 (73) _ 11715 (73)
@72 > B21 (26 - a8 (20) T
Systemic * complaints 034 . 5115 (33) :uls (20) 1715 (7)
TT et - T8 o 28 0y L

des of the lob

<. 38.3 to 38.8 °C (101 to

*Inciudes parsons with one Of more ep

102 °F) (two). fatigue (three), gastrointestinal disturbance (m).

respitatory tract infection (threa), and nosebieed (one).

“(ﬁvn) symp of upper

‘In intemational miliunits per milliliter.
tAt 0, 1, and @ months.

Table 2.— Seroconversion Frequencies and Geometric Mean Titers (GMTs)*
for Anti-HBs Among initially Seronegative Healthy Adults Receiving 10-ug
Doses of Yeast Recombinant Hepatitis B Vaccinet
e e ! e, & GMT
Vacduuluo ___" Neel.. % Tl :
“ (Method of , . Subjects 'nm. Suoamvonlon : Al Responders
" Preparation) * Veccinated " mo Proportion (%) ~ Vaccineess Oaly
834 15 1 sl 15 (40) 1.8 8.0
(mmune affinity bt I TVET N TG RN Setiabiis T T
chromatography) a___ 18018 15 uou) 585 555
e TABI18 (100) % L 182 c L 783
-3 ll/u (100) 77.2 7 2
- i g T I
8 Tens (oo L T ere T Ters
T 12/ 12 ('00) 1,906.1 1.908.1
or2 22 0 TTTans @I T 308 T
(Hydrophobic interaction 2 8712 (€7) 17.8 108.7
chromatography) TRTTTTAIS ey . T 888 2188

$AR serum sampiss with ters of less than 0.8 ImU/mL were assigned a vaiue of 0.3 ImU/mL for

caicutating GMTs.
Table 3.—Percentages of Anti-HBs Specific for a and ¢ Determinants
of HBsAg in Postvaccination Sera*
Cen et e ALY et .. . % Antes % Anti-d
Voeem .~ Tme, __ . WNe.of ~ '~ - o T 2
* Lot Ne. mo Samples " Range " Mean - Range - Mean
834 1 o 5 83
—— ———, T3 PRLOS W el VN Ve emew tIT Ve me mw s - e —= =
T T i '7'“ P ? ‘° o5 itasig 29 s
- 3 .__.|9. R me i 88 . __2 -37 B . 13
b, M 6SB8 T 8 235
5 12 80-97 92 2-20 6
SR WAL L s S
7 12 89-100 e8 0-11 2
B e DI T - SRt T e .
072 . il ey I e sae T T2
2 [} 87-100 84 0-13 [

*Asssy done Only on serum Sampies having an anii-HBs liter of 25 imU/mL or greater.

Twenty-two subjects have received
vaceine from lot 972 made from
HBsAg purified by the hydrophobic
intraction chromatography method.
These vaccinees have not been fol-
lowed up for as long as the lot 934
recipients, and none has yet received
a third dose. Preliminary serological
results are shown in Table 2 for 15 of
these volunteers (12 men, three
women; age range, 24 to 63 years;
median age, 40 years). The percentage
of seroconverters was 27% at one
month, 67% at two months, and 80%
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at three months. Geometric mean
titers within the first three months of
follow-up were similar to those
observed among recipients of lot 934
vaecine.

Postvaccingtion serum samples
with anti-HBs titers of 25 ImU/mL or
greater were assayed to determine
the percentage of antibody specific
for the a and d determinants of
HBsAg. Table 3 shows the results of
these assays. Antibody specific for
the a determinant predominates. In
the interval from two to seven
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months following the first dose of
vaccine, anti-a antibody accounted for
approximately 30% of the total anti-
HBs.

Earlier studies (unpublished)
showed that the yeast recombinant
hepatitis B vaccine induced 2 predom-
inantly anti-a form of anti-HBg in
African green monkeys and that
these antibodies have persisted
through two years of follow-up.

Analysis of serum samples from
participants in this study has re-
vealed no significant postvaccination
increases in yeast antibody titers as
measured by radioimmunoassay. By
Western blot analysis, each human
serum sample shows a unique “fin-
gerprint” spectrum of antibodies to
yeast components. There may be only
a few or as many as 20 different
bands present. Analysis of monthly
postvaccination serum samples from

participants in this study has shown
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no change in the yeast antibody pat-
tern for any person as'compared with
his prevaccination pattern. There has
been no appearance of new antibodies
in postvaccination sera and no signifi-
cant increases in the intensity of
existing antibody bands.

CONCLUSIONS

The results of this study indicate
that an alum-adsorbed hepatitis B
vaccine formulated using HBsAg of
subtype adw synthesized by recombi-
nant yeast cells is safe and immuno-
genic for man. Seroconversion’ rates
and titers of anti-HBs obtained with
the yeast recombinant vaccine in this
study are comparable with those
observed in earlier studies of healthy
adults using vaccine derived from
human plagma.™"’

Previous studies with hepatitis B
vaccine of human plasma origin
showed that protection from infection
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Clinical studies with the Merck recombinant yeast hepatitis B.
vaccine were initiated in July 1983. Qyer<3000 ~ -~ =

individuals have received at least one dose of vaccine.
Vaccination was carried out at 0, 1 and 6 months and doses ranged
from 1.25 mcg to 40 mcg. Seroconversion rates, for various
populations, are expressed as the percentage of individuals who,
at 7-8 months (1-2 months after the third dose of vaccine) had
an anti-HBs titer >10 mIU/ml. Geometric mean titers (GMT) are
expressed as mlU/ml for responders.

2.5 mcg Dose 5 mcg Dose 10 mcg Dose
Population {Ace) Rateifi GHAT Rate(gi BHT Rate(%) 48
97

Adults (20-69) 321 90 335 96 975
Teenagers (16-19) 94 1132 100 2553 100 3059
Children (1-11) 100 4137 100 16000 Not Tested

The vaccine has been shown to be safe in all populations
imaunized. The most frequent clinical complaints during a 5-day
period following 2179 injections, were soreness, pain and
tenderness at the injection site (92, 4% and 3%, respectively),
and fatigue/weakness (52) or headache (4%).

The recombinant yeast HBsAg is of the ad subtype. In vaccine
recipients antibody specific for the a determinant predominates.
By 8 months post the first dose of vaccine, the mean percentage
of anti-2 in all sera tested was 973.

Sera from 138 vaccine recipients tested for antibodies to yeast
antigens showed high antibody titers 1in both pre and
post-vaccination samples. There was no correlation between
increased yeast antibody titer and frequency or severity of
clinical reactions. The recombinant yeast hepatitis B vaccine
hasdbeen shown to be safe and immunogenic in all populations
studied.

Zajac BA, West DJ, McAleer WJ, Scolnick EM. Overview of

clinical studies with hepatitis B vaccine {recombinant).
Presented at the fifth biennial scientific meeting, Asian
Pacific¢ Association for the Study of the Liver, Symposium
on recent advances in the prevention of hepatitis B in-
fection, January 1986, Singapore.
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