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Table 4 (cont.) 

PATIENT CCIU'fT HAXIt1Ut1 JEHP(RAl\lllES 
RECot1BIHANT HEPATITIS 8 VACCINE 

• TOTAL VACCIHEES I 100 PATIENTS! - DOSE 2 I 
l---------------------------------------------------------------------------------------1 • DAYS POST VlCCIHATION I Hlt18ER 

NAX TE"PERATURE •--------------------------------------------------------------------------------------1 WITH 
IOEG F, OR ALI • 0 I 1 • t I 3 • 4 • !J I I I NAX TEtlP 

a•••••••••••••••••••••••••••••••••• l•-••-•••••••n•••••l••••••••••l•••••••••••• .. ••••••• l• .. •• .. •••l•••'"'•'"'•• I•••••••••• 
• I I I I • I I 

< 99 • 93 • ~ • e1 • e1 I H • 86 I I 67 
I I n.o;:1 I 1 94.91.I I I e1.o;:t I I e1.,;o I 1 91.e:o I 1 87.8;o I I 1 67.oz> 
• I I I I I I I 

99 - 99. 9 I s I s • n I 11 I e • 10 I I 29 
• f 5.07.t. f 5.11.1. f 13.07.I If 11.17.1 If 8.27.1. I 10,27.l I I I 29.07.I 
• I • I I I I I 

100 - 100.9 I 2 I o I e I 1 I o • 2 I I tt 
• l 2,07.J • l o.or.1 • ( 0 .07. I I f 1.0iO I l ,.o:o I I 2.07.1 I I f 4.0l!I 

------------------------l----------l----------l----------l----------•----------I----------I---------------------I-----------
TE11PERATURE TAKEN • 100 • 99 • 100 • 99 I 97 • 98 I I 100 

I (100.0lO I I 99.0r.l I 1100.0lO • ( 99,0Y.I I I 97.0Y.I I l 98.0r.J I I 1100.01.1 

------------· ----------- •----------1----------•----------1----------1----------1----------1---------------------t-----------TEHPERAT\IR[ NOT TAKfH • o • 1 • 0 I 1 I J • 2 I I O 
I I O,0lO • I 1 .0;0 I l 0,OlO I C 1 .0Y.I • I 3.0lO • I 2,01.1 • I C 0.01.I 

0 
0 
0, 
&:: -
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Hemophiliacs and Thalassemics 

Two stud1es have been initiated to assess antibody and cl inica 1 responses to 
recombinant hepatitis B vaccine in persons with hemophilia or thalassemia. 

Study 7g9 - Nev York, Me'd York - Dr. C. Stevens 

Thirty-one thalassemic children, less than 16 years of age, \:1ho are negative 
for hepatitis B serologic markers, are rece1v1ng either 5 mcg doses or 2.5 mcg 
doses of vaccine lot 972/C-K444 at· o. 1, and 6 months. The vaccine is 
administered intramuscularly. 

Fifteen children have received three 5 mcg injections. At 7 months, 
seroconversion was 89% (8/9) (S/N ~2.1) w1th a GMT for all vaccinees of 88 
S/~. When the cut-off was S/ ~10, the seroconversion rate was 781 (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 l0OS (5/5) whether the cut-ff was S/N ~2.1 or S/N ~10. The GMT for a l l 
vaccinees at 7 months was 200.0 S/N. 

Twenty of the children enrolled in the study had pre-vaccination elevated ALT 
l evel s which is characteristic of the clinical disease process of 
thalasse11ia. One recipient of 5 mcg doses who had a nomal pre-vaccination 
ALT level developed an elevation of ALT which was approximately 2.5 times the 
upper limit of norul one month after receiving the first injection of 
vaccine. This elevation was transient and returned to normal within a 110nth. 
No serious adverse experiences attributable to vaccine have been reported. 

Study 861 - Mi lwaukee, Wisconsin - Dr. S. Gill 

The study population consists of persons with hemophilia who ~re negative for 
hepatitis 8 serologic 111arkers. Participants under 20 years of age are 
receiving 5 l'lltg doses while those who are 20 years of age or older are 
receiving 10 mcg doses of vaccine at 0, l, and 6 months from lot 979/C-K564. 
The vaccine is administered subcutaneously in this population. 

Twelve hemophiliacs <20 years of age have received two 5 mcg injections and 5 
of these have received the third injection. At three months, seroconversion 
by either cut-off (S/N ~2.1 or mlU/ ml ~10) was 100% (8/8). The geonietric mean 
titer was 143.2 mIU/~1. 

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 ser-oconverted (S/N 
~2.1) at three months. Neither developed protective levels of anti-HBs 
(inlU/ml ~10) at that tliR. The geometric mean titer was 6.7 mIU/1111. No 
serious or alarming adverse experiences attributable to vaccine ( either dose 
regimen) have been reported. 

wva/31371 
1/21/86 
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PROGRAM: 

PURPOSE: 

VACCINE: 

PRIMARY 
INVESTIGATOR: 

SECONDARY 
INVESTIGATOR: 

STUDY LOCATION: 

DATE INITIATED: 

DA TE COMPLETED: 

2472[/00871 
1 /1 S/86 

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 Recomb1nant Hepatitis B Vaccine 
Lot #972/C-K444 (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, H.D. 
New York Hospital - Cornell Medical Center 
525 East 68th Street 
New York, New York 10021 

Margaret W. Hilgartner, H.O. 
New York Hospital - Cornell Medical Center 
525 East 68th Street 
New York, New York 10021 

Patricia E. 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. 
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DATE COMPLETED: 

STUDY POPULATION: 

PROCEDURE: 

RESULTS: 

24721/2 

l /15/86 

Study 799 

In progress 

The study population conshts of 31 thalassemic 
children . 16 years of age or less. 1::1ho are negative 
for HBsAg. anti-HBc and anti-HBs. and have not 
previously received any hepatitis 8 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 0.25 111 
(2.5 mcg) doses. All injections intramuscular. The 
parent or guardian are aslced to record the child's 
temperature for 5 days after each injection and note 
any loca 1 or systemic complaints. Hedi ca lly 
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 60 7. 9, 12 and 24 months 
post initial injection. 

All samples are assayed for HBsAg. anti-HBs, anti-HBc 
and ALT by Or. Steven's laboratory. Samples may also 
be assayed for yeast antibody at MSDRL. 

THALASSEMIC CHILDREN: 

5 mcg 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 Vacc·inated: 

Dose Level 

5 111cg 

2.5 mcg 

Injection Number 
_1_ __2 _ _L 

15 15 15 

16 16 12 



RESULTS (COl\lT.).: 

24721/3 
1/15/86 

Study 799 

2. Serologic Results: 

3. 

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 1q (7/9). 

Among the recipi~nts of 2.5 mcg doses, 
seroconversion was 100% (5/5) whether the cutoff 
was S/N >2.1 or S/N >10. The GMT for all 
vaccinees - was 200.0~ Table l 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. 

FNQUenC:it: in 1. bx Injection No. 
T:,pe of Ctllpl•int Dose Level 1 2 3 

Injection Site s mcg 14 (2/14) 21 (3/14) 33 (1/3) 
2.S ,neg 19 (3/16) 19 (3/16) 0 (0/2) 

SystMk S .:9 36 (S/14) 14 (2/14) 0 (0/3) 
2.S mcg 6 (1/16) 13 (2/16) 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 

00845 



RESULTS (CONT.): 

24721/4 

1/15/86 

Study 799 

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

One recipient of 5 11cg doses who had a norma 1 
prevaccination ALT level developed an elevation 
of ALT which was approximately 2.5 times the 
upper 1 imit 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 l04•F the day 
following the injection. The child was examined by 
the investigator who diagnosed a possible viral 
infectfon. 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 



Till!! 
(bths) 

1 

2 

3 

6 

7 

9 

24721-5/cfs 
12/20/SS 

TABLE 1 

Antibody Responses Jl4nong Tha1assemic Children Fo11owing Vaccination with 
5 or 2.5 mcg Doses of Yeast Recmt>inant Hepat'itis B Vaccine 

lot I 972/C-k444 at 0, 1, and 6 Months in Study • 199. 

- .. -·-. ·-
1, with Anti-His GftJ (S/Nl i Arti-HBs 

All Reu.vvlllrs . A11 
S/N ::, 2.1 SIM ::, 10 Vaccinees S/N ::,2.1 S/N ::, 10 S/N::,2. 1 5/~::, 10 Vaccinees 

2S (4/16) 6 (1/16) 1.5 4.1 11.5 33 (5115) 13 (2/15) 2.2 

93 (13/14) 11 (10/14) 21.6 21.8 45.2 78 (7/9) 61 (6/9) 13.2 

93 (14/15) 73 (11/15) 24.2 29.2 46.4 83 (10/12) 67 (8/12) 16. 1 

75 (9/12) 58 (7/12) 13.6 35.S 64.6 82 (9/11) 64 (1/11) 13.8 

89 (8/9) 78 (7/9) 88.0 144.0 248.1 100 (5/5) 100 (5/5) 200.0 

90 (9/10) 90 (9/10) 91.4 146.S 146.5 100 (5/5) 100 (5/5) 150. 1 

in rs/NJ 
Rea l'.IMl>rS 

5/N::. 2.1 Sin::, 10 

12. 4 42.8 

29.4 45.7 

29. 1 48.1 

25.2 46.5 

200 .0 200.0 

150. 1 150. 1 

0 
0 
Cl) 
.c, 
~ 



5TUOY 
TIIUTltEHT 
LOT NI.J'19EI! 
DOSE 
PATIENT CUSS: 
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Table 2 

PATIENT COUNT CLJNICAL COMPLAINTS 
REC0tl81NAHT HEPATITIS B VACCINE 

I TOTAL YACCitlE£S I 15 PATIENTS I - DOSE l - I 
1----------------------------------------------------------------------------I 
• DAYS POST VACCINATION I NUNBER 

CLI NICAL l----------------------------------------------------------------------------1 WITH COIIPLAINT9 I O I l I 2 I l I 4 I 5 I lcot1PUIHTS 
•••••••••••••••••••••••-•••••••••• l••••••••••••••••••••• l•••••••••• l•••••••••• l••••••••••l••••••••••l•••••••••• I•••••••••• 

I I I I I I I I 
REACTION , LOCAL UHJECT. SITE> • 1 I 2 I O I O I O • O I I 2 

I c 1.1r.1 I , 14.3lO I c 0.0;,:1 I c o.o;o I c o.o;o I f o.o;o • I c 14 . liO 

-----------------------------------1---------- l---------- l----------l----------1----------l----------l----------l-----------
sOREHESS I 1 I 2 I o I o I o I o I I 2 

I C 7.11.) I C 14.37.) I C O.0X) I ( 0.0XI I l o.o;,:, I C 0.0?.I I I ( 14.3?.) 

-----------------------------------1----------l---------- l---------- l----------l---------- l----------l----------l-----------
s,stEttic I 1 I 2 I o I 1 I 2 I o I I s 

I ( 7. 17.I IC llt . 37. 1 I C 0.07.I I I 7. 1%1 I I 15.4%1 I I 0.0?.I I I C 35.7iO 

----------------------------------------------------------------------------------------------------------------------------I 
INTEGUtlEHTARY SYSTEM I 0 I 0 0 1 1 0 I I 2 

o.o:o I 1 0.0;1.1 C o. 07. I ( 7.UO I 7. 7%1 ( o.ox, I c 14.3;0 
I 

RASH, HOS I D I D 0 1 l 0 I 2 
0 . 07. I I I 0. 07.1 ( o.o:o C 7 .17. I ( 7.7iO I o.o;o I I 14.3?.I 

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

0.DlO I f 7.1:t.l C o.o;o ( 0. 0% I I o.o;o I 0.0%1 I c 7 .lY.) 
I I 

PHARYNGITIS I SORE THROAT I I D I 1 0 0 0 0 I l 
o.o;o I c 7.UO ( 0.0%1 ( •• 07.1 ( 0.0.iO I 0.OiO I c 7 . l Y.l 

I I 
NUSCULOSKELETAL ' 0 I 0 0 1 1 0 I 1 

( o. ox I I c 0.0%) ( 0. OY. I ( 7.1)0 ( 1.n1 I , 0 . 0%1 I c 7 . li!I 

ARH PAI N I 0 • 0 0 1 l 0 I I 1 
I o.o;o • t D .O?.l ( o.o;o ( 7. l?. I ( 7.7iO ( O. Oi!I I . ( 7 . 1%1 

• I I DIGESTIVE SVSTEH I l I l • 1 0 0 • I 3 
7.lY.I I I 7.ll'.I I 0. 1%1 ( 7.ll'.I ( 0. 07. I ( 0.0:1.1 I I c 21.47.1 

I I I 
HAUSEA I l I 0 0 1 0 0 I I z 

7.llO I I 0.0:t.l I 0.07.1 ( 7 .1%1 ( 0.07.) ( O.OXI I I I llt . 37. l 
I I I 

VOtlITING I 0 I l 0 0 0 0 I I l 
( O.OXI I ( 7 .17.) I O.OY.l ( 0 . 07. I ( O.Ol!I ( o. 07.l I I I 7 .1%1 

'IF 

0 
0 
'), 

C 
OIi 
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0799 

CK444 
5 t1CG 
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Table 2 (cont.) 

PATIENT COUHT CLINICAL CortPLAINTS 
RECO118INAHT HEPATITIS B VACCltlE 

I TOTAL VACCINEES I 15 PATJENTSI - DOSE 1 I 
l----------------------------------------------------------------------------1 I DAYS POST VACCINATION I NUH9ER 

CLINICAL 1-------------------------------•··-·-···--·-·-··-·--------------------------• MITH 
COMPUIIITS I t I l • 2 • l I 4 I S I lcONPLAINTS 

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

~GANS OF SPEtlAl SENSE I O I O • 0 I l I l I O I I l 
• I 8.0%1 f C I.OX> • C O.OX> I I 7.1%1 I I 7.T/.1 I C O.OZ> • I C 7.lY.> 
I I I I I I I I 

EARACHE • 0 • o I 0 1 l I l I O I I l 
I c t.o;o • c o.o:o It a.ox,• t 1.1✓.1 I c 1.n1 I, o.o;o I • 1 1.1x1 

-----------------------------------1----------1----------•----------l----------l----------•----------l----------•-----------
PERSOIIS WITH tOOPLAIHTS I 2 I 4 • O I l I 2 I o I I 7 I I 14.lX> I I 28.6XI • I O.OX) I I 7.1%1 I I 15.4XI I I O.OX> I I I 50.0Xl 
-----------------------------------1----------•----------l----------l----------l----------l----------l----------•-----------
PERSotlS WITH HO COMPUINTS I 12 I 10 I 14 I lJ I 11 • 1 I I 7 

I c es.1x, I 1 71.4XI I 1100.ox1 I t ,2.,x1 I I e4.6XI • 1100.or.1 I I c so.01.1 
------------ ·----------------------1----------1----------l----------l----------•----------I----------I----------I-----------
PERSONS WITH HO DA TA I O I O I O I O I O f 0 I f 0 

I I O.OX) I I 0.07.1 I I O.OX) I I O.OXl I I 0.07.1 I I O.OXl I I I O.OXI 

.. 
0 
0 
OD 
b 
,0 
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LOT WIDER 
DOSE 
PATIENT CLASS 
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Table 2 (cont.) 

PATIENT COUNT CLINICAL COHPLAINTS 
l!ECOl1BIHANT HEPATITIS B VACCINE 

----------------------------------------------------------------------------------------------------------------------------I TOTAL VACCIHEES I 15 PATIENTS) - DOSE 2 I 
1----------------------------------------------------------------------------r 
I DAYS POST VACCINATION I IMfl!EI! 

CLINICAL 1--------------------------------------------------------•-------------------• WITH 
Cot1PUIHTS I O I l I 2 I l I 4 I 5 I ICONPLUNTS 

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

REACTION, LOC~l UHJECT. SITE) I 2 I Z I 2 I l I 1 I O I I J 
I I 14.37.J I I llt.lll I I llt.37.J I ( 7.lll I ( 7.77.J I l O.Oll I I I 21.4:'.I 

-----------------------------------1----------l----------l----------l----------l----------l----------l----------l-----------
sORENess I Z I Z I 2 I 1 I 1 I O I I 3 

I I llt.37.J I I 14.lll I l 14.lll I ( 7.17.1 I l 7.77.J t·, 0.07.1 I I I 21 . 47.1 
I I I I I I I I 

ECCH'Yt10S1S I O I 1 I O I O 1 0 I O I I 1 
I I D.07.) I ( 7.17.J If 0.07.) I f 0.07.J I ( O.OXI It 0.07.1 I I I 7.17.J 

-----------------------------------l----------l----------l----------l----------1----------l----------l----------l-----------
s~sTEt1IC I l I 1 I 2 I 2 I l I O I I 2 

I I 1.1zt I 1 1.1%1 I 1 14.37.1 I , 14.lll I , 1.1x1 I, o.oz1 • . I t 14.37.J 

WHOLE BODY/GENERAL D • D • l I 1 I 0 I 0 I I l 
o. oz, I , o.oz1 I , 7.lll I t 1.1:0 I t o.ox1 I , o.ox I I I I 7.17.I 

I I I I I I I 
HEADACHE D I D • l • 1 I 0 I 0 • I l 

D. 07.1 I c o.o;o I 1 7 .17.1 I I 7.17.1 I I D. DY. I I ( D.OY.I • I I 7. lr. l 

• I I I I I I 
INTEGIJHEHTARY SYSTEtt 0 I 1 I 2 I 1 I 1 I 0 I I 2 

o.o:o I I 1.1;0 I l 11o.1z1 I , 1.1z1 I , 7,77.J I 1 o.oz1 I I I 14.lr.l 
I I I I I I 

RASH, HOS 0 I 1 I z I l I 1 I 0 I I 2 
0 . 07. I I ( 7.1:'.I I I 14.37.1 I I 7. Ii'. I I < 7.77.1 I I o.oi, I I c 14.37.1 

DIGESTIVE SYSTElf I 1 I D I 1 I D I O I O I I l 
7.17.1 • c O.D7.1 • l 7.liO I < o.or.1 I I o.07.l I C O.Or.t I I I 7.17.> 

I I I I I I I 
DIARRHEA I 1 I O • l I D I O I O I I 1 

It 7.17.I I l O.OZ) I l 7.17.1 I l o.ox, I C 0.07.) IC O.OY.I I I I 7,lX) 
-----------------------------------•----------l----------l----------•----------l----------1----------1----------1-----------
PERSOltS WITH COttPLAIHTS I J I 3 • l I t I 2 I O I I 4 

I l U.41.1 I l 21.47.1 I l 21.4XI I I 14.JXI I C 1S.41/.J I I o.o:o I I I 28.67.1 
-----------------------------------1----------l----------l----------l----------l----------l----------l----------1-----------
PERSONS WITH HO COttPUIHTS I 11 I 11 I 11 I It I 11 I 1 I I 1D 

I ( 76.67.) I C 78.61/.I I I 76.6i0 I C es. 7)() I ( 114.67.1 I 1100.07.1 I I I 71.41/.I 

... 

0 
0 
~ 
\It 
0 



STUDY 
lAEATHtNT 
LOT t1Ut1BER 
oose 
PATIENT CLASS: 

0799 

CK44ft 
5 HCG 
THALASSENICS 

Table 2 (cont.) 

PATIEHT COUNT CLINICAL Cot1PLAINTS 
RECOt18IHAHT HEPAlITtS B VACCINE 

I TOTAL VACCIHEES ( 15 PATIENTS> - DOSE 2 I 
l----------------------------------------------------------------------------1 
I DAYS POST VACCINATION I NUt19ER 

CLINICAL l----------------------------------------------------------------------------1 NITH 
COttPLAlHTS I O I 1 I 2 I 1 I 4 I S I ICOHPLAJMTS 

•••••••••••••••••••••••••••••••••••l•••••••••••••••••••••l••••••••••l•••••••••••••••••••••l•••••••••••••••••••••I•••••••••• 
-----------------------------------1----------•----------I----------I----------I----------I----------I----------I-----------
PERSOtls MITH HO DATA I o I o I o I o I 1 I o I I o 

I c 0.07.1 I I 0.07.1 I c 0.01.1 I c 0.01.1 I, 7.17.1 I , o.oz1 I I 1 0 . 07.1 

"" 

0 
0 
CD 
I.II -



STUDY 
TRUTl1£HT • 
LOT tU18ER 
OOSE 
PATIENT CUSS: 

0799 

CK44lf 
5 t1CG 
THALASSEltICS 

Table 2 (cont.) 

PATIENT COUNT CLINICAL Cot1PLAINTS 
RECOt1BINANT HEPATITIS B VACCIHE 

I TOTAL VACCIHEES l 15 PATIENTSI - OOSE 3 I 
l----------------------------------------------------------------------------1 I DAYS POST VACCINATION I NUffllER 

CLJHJCAL l----------------------------------------------------------------------------1 WITH 
COMPLAINTS I O I l I t I 3 I '* I S I IC011PLAINTS 

•••••••••••••••••••••••••••••• .. •••l••••••••••••••••••••••••••••••••l••••••••••••••••••••••••••••••••l••••••••••l•a•••••••• 
I I I I I I I I 

RUCTION, LOCAL I INJECT. SITEI I l I 1 I l I l I l I D I I l 
I c 33.3%> I I 33.3%1 • I 33.3%1 I c 33.3%1 I c 33.3%1 I r 0.0:11 I • c 33.JXI 

-----------------------------------l----------l----------l----------l----------1----------1----------1----------•-----------
sOREHEss I 1 I 1 I 1 I 1 I 1 I o I I 1 

I C 33.3?.J I I 33.3%> I I ll.3?.I I I 33.l%J I ( 33.3%1 I I 0.0%1 I I c 33.3%1 
-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSOtlS WITH C0!1PLA1HTS I l I 1 I l I 1 • l I D I I l 

I c 33,3%1 I c n.1:1., I c 33.3%1 I , 33.3%1 I I n.3%J I r 0.0:1.1 I I 1 31.3;0 

-----------------------------------•----------l----------1----------1----------1----------I----------I----------I-----------
PERSOHS WITH HO C0'1PUIHTS I 2 I t I t I 2 I 2 I D I I 2 

I ( 66 , 7l'. I I I 66 • 7% J • I 66 • 7?. I I I 66 • 7% I I C 66. T,O • l 0. 0% I • • C 66 • 7% I 

-----------------------------------•----------•----------l----------•----------l----------•----------1----------1-----------
PERSotlS WITH HO DATA I o I O I O I O I o I O I I O 

I c o.oz, I I 0.0%1 I c 1.0%1 I c 0.0;1,1 I r o.or.1 I r o.or.1 I • c o.ox, 

., 

0 
·::> 
OD 
IJI 
N 



STUDY 
TRUTHENT 
LOT tu18EI! 
DOSE 
PATIENT CLASS 

0799 

CK44• 

Table 3 

PATIENT COUNT HAXlt1Ut1 TEHPERATURES 
REC0tl3IHAHT HEPATITIS B VACCINE 

5 l1CC 
THAUSSEHJCS 

I TOTAL VACCJNEES I 15 PATIEHTS J - DOSE l I 
l---------------------------------------------------------------------------------------1 
I OATS POST VACCIHATIOH I NUt18ER 

MAX TEHPERATlmE l---------------------------------------------------------------------------------------1 MITH 
I DEG f, . ORAL I I O I l I 2 I 3 I 4 I S I I I 11AX UMP 

•••••••••••••••••••••o•l••••••••••l••••••••••I•••••••••• •••••••••• ••••••••••!•••••••••• •••••••••• l•••••••••• I•••••••••• 
I I 

NORMAL I It 4 It 4 ft I O I ft 
28.67.) I 28.61.) I 28.61.) I 28.6i0 I 30.81.J I I O.OlO I I 28.67.l 

I I 
< 99 I It 4 7 s 6 I l I 2 

za.6%J 1 2a.61.J I so.01.1 1 1s.11., , ti6.21., I noo.o;o I , 1ti.11.1 
I I 

99 - 99. 9 I 4 4 l ft 2 I o I 4 
28.67.) I 28.67. ) ( 7.17.) I 28.67.) ( 15 . 47.) I I 0 . 07.1 I I 28. 61.1 

I I 
100 - 100.9 I 2 1 Z l l I O I 3 

14.31.I ( 7.17.J I 14.37.1 I 7.lXI I 7. 77.1 I C 0 . 07.1 I I U.4i0 
I I 

103 - 103 . 9 I o 1 o o D I O I 1 
I ( O.OiO I 7.UO f O.OlO C 0 . 01.l I 0.01. J I C O.OXI I I 7.lXI 

------------------------l---------- l----------1----------l----------l----------1----------1---------------------I-----------
TEHPERAT\JRE TAKEH I llt I 14 I 14 I 14 I 13 I 1 I I 14 

I ( 93. 31. J I C 93. 3X ) I C 93. 37. I I I 93. 37. I I I 86. no I I 6 . 7X J I I I 93. JX I 

------------------------l----------l----------l----------l---------- l---------- l----------1---------------------1-----------
TEMPERAT\JRE NOT TAKEH I l I l I 1 I 1 I 2 I 14 I I 1 

I C 6. 77. I I l 6. 7l0 I I 6. 77. I I C 6 . 77.1 I C 13. 37.1 I C 93. 3X I I I I 6 . 7X l 

.. 
0 
C> .,. 
I.II 
~ 



sn.or 
TREATMENT 
LOT ~ER 
DOSE 
PATIENT CLASS 

0799 

CK44ft 

Table 3 (cont. ) 

PATIENT COlMT HAXI11U11 TEMPERATURES 
REC0118INANT HEPATITIS 8 VACCINE 

5 HCG 
THALASSE"ICS 

I TOTAL VACCINEES t 15 PATIENTSI - DOSE 2 I 
t---------------------------------------------------------------------------------------1 I DAYS POST VACCIHATJON f NUMBER 

HAX TEHPERAJUl1E 1---------------------------------------------------------------------------------------I WI TH 
tDEGF,0RAll Io I l I 2 I 3 I lt I 5 I I I H,.l<TEttP 

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

NORMAL I 6 I 6 I 6 6 6 0 f 6 
I 1 46.2;0 I 1 42.9Xt I I so.o;o 1 42.9% t , 1t&.2;0 1 1.0:r.1 I 1 42.9% ) 
I I I I 

< 99 I ft I :, I 5 s s 1 I 3 
I I Jo.ex, I 1 21.4;0 t c tt1.1;0 1 3s.1;0 1 :se.s:r.1 1100.0:r.1 I 1 21.tt;o 
I I I I 

99 - 99. 9 I 3 I :, I 1 3 l o I 3 
I I ZJ.li( ) I t 21.tt:o I I e.li(J I 21.fti(J I 7.7:r.) I 0.0)0 I I 2l.4i() 
I I I I 

100 - 100. 9 I o I 2 I o D l o I 2 
I I O. Oi(J I C lli.3i() I I o.o;o I 0.01., I I 7. 7l0 I 0.01. I I I I 14 . 3:1.1 

------------------------1----------1----------t---------- t----------l----------t----------l---------------------l-----------
TEttPERATURE TAIIEH I 13 I 14 I 12 I 1ft I 13 I 1 I I 1ft 

I I 86.7i0 f I 93.31.1 I I eo.Oi'.I I t n.1;O I I 86.7)() I I 6.?l!) I I I 93.3i0 

------------------------1----------1----------1---------- t----------1----------t----------t--------------------- t-----------
TEttPERATURE NOT TAKtH f Z I 1 I 3 I 1 I 2 I 14 I I 1 I I 13.3i0 I I 6.7ZI I I Z0.0i'.I I I 6.7lo I I 13.3:1.I I C 9J . 3i0 I I I f>.7iO 

fl' 

C> 
0 
OD 
I.II 
b 



STUDY 
TRUTt1ENT 
LOT NUl18ER 
DOSE 
PATIENT CLASS 

0799 

CK444 

Table 3 (cont. ) 

PATIENT CO\JHT HAXlt1U111Ef1PERATURlS 
l!ECotl8IHANT HEPATITIS 8 VACCINE 

S tltG 
THAUSSEt'IICS 

( TOTAL VACCINEES C lS PATIENTS) - DOSE 3 I 
l---------------------------------------------------------------------------------------1 
I DAYS POST VACCINATION I HUt1BER 

"AX TEMPERATURE (---------------------------------------------------------------------------------------1 MITH 
(DEG F, ORAL I I O I l I 2 I 3 I 4 I 5 I I I t1l)( TEMP 

••••••••••••••••••••••••l••••••••••l••••••••••••••••••••••••••••••••••••••••••• l•••••••••••••••••••e••••••••••• I•••••••••• 
I I I I I I I I 

NORl1AL I 1 I l I 1 I l I 1 I O I I 1 
• l 33.lX) I l 33.lX) • I 33,3ZI • I 33.3XI • I 33.lX) I C D.OZI . I ( 33.3Zl 
I I I I I I I • 

< 99 I 2 I 2 I 2 I t I t I o I I 2 
1 c 66. 1x, I 1 66. n:, I , 66 . n:, I , 66 • 110 I 1 66 • n: , 1 c o . o;o I · I , 66 • n 1 

------------------------1----------•----------1----------•----------1----------•----------1---------------------1-----------
TEMPERATURE TAKEN I 3 I 3 I 3 • 3 • l I O I I l 

IC 20.0ZI • I ZO.OZ) IC ZO.OXI I I 20,0ZI • I 20.0XI I C O.OZl • I C 20 . DXI 
------------------------l----------l----------l----------•----------l----------l----------1---------------------1-----------
TEMPtRATURE HOT TAKEN I 12 I 12 I 12 • 12 I 12 I 15 I I 12 

I ( eo.oz, I C eo.oz , I C 80.01. ) I C 80.0ZI I I ea.ox, I 1100,0ZI I I I 80 . 0ZI 

... 

0 
0 
CD 
1.11 
I.II 



ST\JOY 
TREATNENT 

0799 

LOT tlUNBER 
DOSE 

I CK441t 

PATIENT CL.US: 
2.5 t1CG 
THALASSENICS 

Table 4 

PATIENT COUNT CLINICAL COMPLAINTS 
RECOt18IHAHT HEPATITIS B VACCIHE 

----------------------------------------------------------------------------------------------------------------------------I TOTAL VACCINEES I 16 PATIEHTSI - DOSE l I 
l----------------------------------------------------------------------------1 I DAYS POST VACCINATION I NU11BER 

CLINICAL l----------------------------------------------------------------------------1 WITH 
COMPLAINTS I O I 1 I 2 I 3 I 4 I 5 I ICOHPLAIHTS .............................•..... , ..•....... , .......... , ...••..... , .......... , .......... , .......... , .......... , ......... . 

I I I I I I I I 
REACTION, LOCAL CINJECT. SITEI I 2 I l I O I O I O I O I I 3 

I l 20.0XI I I 6.37.1 I I 0.07.1 I < O.OZI I < O.OXI I < O.OXI I I I 18.&XI 

-----------------------------------l----------l----------1----------1----------1----------l----------l----------l---·-------
SOREHESS I 2 I 1 I o I o I o I o I I 3 

I 1 20.ox1 I 1 6.3XI I < o.ox1 I < o.ox1 I < o.o:o I c o.o:o I I c 1e.ex1 

-----------------------------------1----------l----------1----------l----------l----------l----------l----------l-----------svsnN1c I . 1 I O I O I O I O I O I I l 
I < 10.0%1 I ( O.OZI I I O.OXI I I o.o:o I < O.OlO I l 0.07.1 I I I 6.3Zl 

------------------------------------------------------------------------------------------------------~ 
I I I I I I I . 

RESP1RAT001' I l I O I o I o I o I o I I l 
I 1 10.ox, I I o.o;o I c 0.0:r.1 I I o.ox1 I < o.ox, I c o.o:o I I 1 6.37.1 
I I I I I I I 

IIHINITIS I 1 I o I o I o I o I o I I 1 
I C 10.0;0 I l 0.0%) I l o.o:n I l 0.07.) I l O.OZ) I C 0.01.I I I l 6. 37.l 
I I I I I I I 

PHARYNGITIS (SORE THROAT> I 1 I O I O I O I O I O I I 1 
I t 10.0Y.) I l O.OXl It O.OXI I I O.OXJ I l O.OXJ I l O.OXJ I I I 6.3Z) 

-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSDNS WITH CotlPlAitlTS I 3 I 1 I O I O I O I O I I 4 

I < 30.0XI I < 6.]XI I l O.OZI I l O.OiO I I 0.0)() I I 0.07.) I I ( ts.OZ) 
-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSOHS WITH HO COHPLAIHTS I 7 I 15 I lf• I H, I 16 I 6 I I 12 

I ( 70.0XI I I 93.&XI I 1100.0XI I 1100.07.1 I 1100.0Z) I 1100.0ZI I I I 75.0?.I 
-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSONS WITH NO DATA I O I O I O I O f O I O I I 0 

I I o.or.1 I ( O.OXI IC O.OZ) I l O.OXI I I O.OY.I I ( O.OXI I If O.OXJ 

--

0 
0 
a, 
\J'1 
C1' 



STUDY 
TREATt1tNT 
LOT NUt18ER 
DOSE 
PAlUHT CUSS 

0799 

Ct<444 
2.5 tlC& 
lHALASSE"lCS 

Table 4 (cont. ) 

PATIENT COUNT CLINICAL CONPLAINTS 
RECOt18INANT HEPATITIS 8 VACCINE 

I TOTAL VACtlHEES l 16 PATIEHTSI - DOSE 2 • 

1----------------------------------------------------------------------------I I DAYS POST VACCINATION I NUt18ER 

CLINICAL 1----------------------------------------------------------------------------I WITH tONPLAlHTS I O • 1 I 2 I 3 I ,. I 5 I IC011PLAINTS 
·-·································•········••1••·················••1••······••1••······•·1••······••1••······••1••········ 

I I I I I I I I 
REACTION, LOCAL UHJECT. SITU I 3 I O I O I O I O I a I I 3 

I l 23.lXI I ( a.ox, I ( a.oz, I I O.OZI I ( O.OZI I ( a.ox, I If 18.8ZI 
-----------------------------------1----------l----------l----------l---·------l----------l----------1----------l-----------

sOREHESS I 1 I a I a I o I o I o I I 3 
I c 21.1x1 I c o.oz1 I I o.oz, I c o.oz, I i a.oz, I c a.ox, I If 1e.sx1 

-----------------------------------l----------l----------l----------l----------l----------l----------l----------1-----------svsnn1c I 2 I l I l I O I O I 0 I I 2 
I ( 15. lt7. I I ( 6. 71.1 I I 6, 31.1 I ( a . OX I I I O. 01. I I I o. oz I I I c 12. 5Z l 

I 
ORGANS OF SPECIAL SENSE I 1 I O I O I O I O I o I • 1 

1. 1z1 I c 0.01.1 I c a.ox, I c o.o:o I c o.ox1 I c o.ox1 I I f 6.37.1 
I I I I I 

OTHER I 1 I O I O I 0 I 0 I 0 • • l 
7.77.1 I I 0.0XI I I 0.0)0 If o.o:o I I o.o:o I I 0.07.I I I I 6.JZ) 

I I I I I I I 
PSYCHIATRIC/BEHAVIORAL I l I 1 I I I O I O I O I I l 

1 7. 77.1 I 1 6.77.1 I c 6.JXI I c o.oz, I I o.o;o I f 0.011 I I c 6.37.1 
I I I I I I I 

IRRITABILITY I 1 I 1 I l I O I a I a I I 1 
I I 7. 7X I I C 6. 7Z I I I 6. Ji( I I C O. Or. I I C 0. ox I I ( 0. Or. I I I I 6. 3X I 

-----------------------------------1----------1----------I----------I----------I----------I----------I----------I-----------
PERSot~ WITH tOHPLAINTS I ,. I 1 I 1 I o I a I o I I ,. 

I C 30.e:o I I 6.7X) • I 6.3i() I f 0.07.) I I 0.0Y.) I I a.o:o • • I 25.07.1 
--------·····-·-··--------·-------·1·---------l----------l----------l----------l----------l----------1----------1-----------
PERSOOS WITH HO COffllLAIHTS I 9 I 14 I 15 I 16 I 15 I 3 I I 12 

I I 69.2)0 I C 93.3XI I I 93.8)0 I uoo.o:o I 1100.07.1 I Cl00.0r.l I I ( 75,0r.l 
-----------------------------------1----------l----------l----------l----------l----------l----------l----------l----·------
PEIISONs MITH NO DATA I o I o I o I o I 1 I o I I o 

I c 0.07.1 I I a.ox, I c o.o;o I c o.or.1 I c 6.37.1 I I o.o:o I I c a.ox, 

.. 
0 
0 
.:,, 
I.II 
-..I 



STUl>'I' 
TREATHEHT 
LOT I-M1BER 
DOSE 
PATIENT CUSS 

07'19 

CIC444 
2.s ncG 
TIIA lASSEHICS 

Table 4 (cont. ) 

PATIENT COUNT CLINICAL Cot1PLAIHTS 
RECotfflIHAHT HEPATITIS B VACCINE 

• TOTAL VACCitlEES ( U PATIENTS I - DOSE l • 

•--------------------- ·------------------------------------------------------1 
• DA'l'S POST VACCIHATIOH I NUtt8Elt 

CLINICAL •---------------------------------------------------------~------------------• WITH 
COHPLAIHTS I o I 1 I z I 1 • 4 I s I •cOffl'LAINTS 

···································•········••l••········•········••l••······••l••·················••l••··············••D•• -----------------------------------l----------l----------l----------l----------l----------l----------1----------1-----------P£RSOHs WITH COttPUJNTS • 0 I O I O I O I O I O • • O 
I I a.ox, I C o.o,o I C 0.01.1 I C o.o:o I C 0.07.) I I 0.07.1 I I f o.o;o 

-----------------------------------1----------l----------t----------l----------l----------l----------1----------I-----------PERsOHs Wint HO COMPLAINTS I 1 I Z • 2 I Z I Z • 1 I • 2 
I 1100.01.1 I 1100.01.1 I 1100.07.1 I 1100.01.1 I 1100.01.1 I 1100.07.1 I I 1100.07.1 

-----------------------------------1----------l----------l----------l----------l----------l----------1----------I-----------
PERsotts wnH HO DATA I o I a I o I o I o • o • • o 

I I 0.0%1 I C 0.0%1 I ( 0.01.1 I ( 0.01.) I ( 0.07.1 I I 0.07.1 I I I O.OXI 

.,, 

0 
0 
0, 
I.II 
0, 



!ITUOY 
TREATNEHT 
LOT NI.Jt1BER 
DOSE 
PATIENT CUSSI 

0799 

CK444 

Table 5 

PATIENT COUt-lT HAXIt1Ut1 TEMPERATURES 
RECot18INAHT HEPATITIS 8 VACCINE 

2.5 ttCG 
Tl1AUSSEl1ICS 

I TOTAL VACCINEE!I I 16 PATIEHTSI - DOSE 1 I 
1---------------------------------------------------------------------------------------I I DAYS POST VACCINATION I NUMBER 

HAX TEMPERATURE l---------------------------------------------------------------------------------------1 WITH 
IOEG F, ORll I I O I l I 2 I 3 I 4 I 5 I I I HAX TEMP 

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

tlORMAl I 1 1 I 1 1 1 0 I I l 
10.0:0 1 6.3:-:1 I c 6.3XI , 6.31.1 1 6.37.1 1 0.07.J I I 1 6.J;n 

I I I 
< 99 I 4 10 I 8 10 11 5 I I e 

40.01.1 I 62.s:o I ( SO.OZ) I 62.SXI I 68.&XI I 83.JiO I I I 50.0)() 
I 

99 - 99. 9 I 4 4 I 6 4 4 1 I I 6 
40.01.1 t 25.0ZI I I 37,5?.I I 25.07.J I 25.0ZI I 16.T/.1 I I l 37.S7.I 

I I I 
100 - 100.9 I l o . I 1 o o o I I o 

10.07.1 I 0.07.) I I 6.3?.l I 0.01.) I 0.0;:1 I 0.07.) I I I 0.0;:1 
I I I 

101 - 101. 9 I o 1 I o 1 o o I I 1 
I c 0.01., I 1 6.37.J I I o.o;o c 6.11.1 1 o.o;n I o.o::o I I 1 6.3::o 

------------------------l----------l----------l----------t----------l----------l----------1---------------------1-----------
TENPERATURE TAKEN I 10 I 16 I 16 I 16 I 16 I 6 I I 16 

I C ,2.s;:1 I Cl00.01.1 I ClOO.O?.) I c100.o;:1 I (100.0XI I C 37.Sll I I ,100.0;:1 
------------------------l----------l----------l----------l----------l----------t----------1---------------------1-----------
lENPERATURE HOT TAKEN I 6 I O I O I O I o I 10 I I 0 

I C 37.SXI I C O.OY.I I I O.OY.I I I O.OY.l I I O.OY.I I I 6Z.5Y.l I I I O.DXI 

·= 

0 
0 
0, 
I.II 
-0 



STUDY 
TREATMENT 
LOT tu1BER 
DOSE 
PATIENT CLASS 

0799 

CIC.444 

Table 5 (cont. ) 

PATIENT COUNT HAXIHUH TEHPERATURES 
RECot1BIHAHT HEPATITIS B VACCINE 

2.5 HCG 
THAUSSEHtC5 

I TOTAL VACCINEES C 16 PATIENTS) - DOSE 2 I 
1---------------------------------------------------------------------------------------I I DAYS POST VACCINATION I NUt18ER 

HAX TEHPERATURE l---------------------------------------------------------------------------------------1 WITH 
C DEG F, ORAL I I O • 1 I Z I 3 I 4 I 5 I f I NA>C lEHP 

······················••1••······••1••········•········••1••········ .................... , .......... , .......... , ......... . I I I I I 
NORrtAl I 6 I 6 I 6 I 6 6 0 I I 6 

46.27.) I I 40.07.1 ., C 37.SY.I I I 37.SY.l C 40.o:o I o,o;o I I I 37.s:o 
I I I I I 

< 99 I 4 I 6 I 6 I 6 6 3 I I s 
30.81. J I ( 40.0XJ I ( 37 .SY.I I I 37 .s;o C 40.07.1 1100.0;0 I · I I 31. 37.1 

I I I I I 
99 - 99. 9 I 3 I 2 I 3 I 3 2 o I I 2 

23.17.1 I C 13.37.1 I C Ul.81.1 I I 18.87.J C 13.37.1 I 0.0Y.I I I I lt,s;o 
I I I I I 

100 - 100.9 I ·o I 1 I 1 I 1 1 o I I :s 
1 c 0.01.1 I, 6.r1.1 11 6.:s;o I 1 6.3:o I• 6.r1.1 1 o.o:o I I 1 1a.ex1 

------------------------l----------l----------1----------1----------1----------I----------I---------------------I-----------
TEHPERlTURE TAICEN I 13 I 15 I 16 I 16 I 15 I 3 I I 16 

I I ai.JY.l I « 91,a:o I uoo.o:o I uoo.o:o I « 93.eio_ I , ia.e;o I I n.oo.o:o 
------------------------l----------l----------1----------l----------l----------1----------1---------------------I-----------
TEMPERATURE NOT TAKEN I 3 I 1 I O I O I 1 I 13 I I O 

1 c 1a.a1.1 I ( 6.1:0 I ( o.o;o I t o.o:o I 1 6.3:o I 1 &1.1Y.1 I I c o.o;o 

-
0 
0 
OD 
0-
0 



!ITIJOY 
TRUTNEHT 
LOT NUteER 
DOSE 
PATIENT CLASS 

0799 

CK'o44 

Table 5 (cont . ) 

PATIEHT COUNT NAXIt1Ul1 TEl1PERATURES 
REC0t18IHANT HEPATITIS 8 VACCINE 

Z. 5 t1C& 
THAUS!IEHJCS 

I TOTAL VACCINEES ( 12 PATIENTS) - OOSE 3 I 
1---------------------------------------------------------------------------------------• I OAYS POST VACCINATION • .ut19ER 

NAX TEMPERATURE 1---------------------------------------------------------------------------------------• WITH 
(DEG F, OffALI I O I 1 I Z I 3 I 4 I 5 I • • HAX TENP 

Q•••••••••••••••••••••••l•••••••••••••••••••••••••••••••• ••••••••••• l•••••••••• ••••••••••••••••••••••I••••••••••••••••••••• 
• I I I I I I I 

< 99 I 1 I o I l I o I 2 I 1 I • o 
I (100.01.> • I 0 . 01., • I 50.01.l I I 0.01.1 I 1100.01. 1 I 1100.01.1 • • l 0.01.1 
I I I I I I I • 

99 - 99 . 9 I a I z I 1 • z I o I o I • z 
I I 0.01.> I 1100.01.1 • , so . 01.1 • (100.01.1 I 1 0 .01.1 I 1 0.01.1 I I 1100.01.1 

------------------------1----------1----------l----------l ----------l ----------l----------•--------------------- I-----------
TEMPERATURE TAKEN I l I Z I 2 I 2 I 2 I l • I 2 

If 8.37.> I I 16 . 71.l • 1 16.77. 1 I l 16.71.1 I I 16.7XI • 1 a.11.1 I I t 16.77. 1 
------------------------ l---------- •----------l----------•---------- l----------•----------1---------------------1-----------
TEMP~ATURE HOT TAKEH I 11 I 10 I 10 I 10 • 10 I 11 I I 10 

. I I 91 .71.) • ( 83.31.) • I 83.31.) • I 83.31.) • ( 83.3?.I • I 91.7?.) I • I 83.37. ) 

.... 

0 
0 
011 
c,,. -
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PROGRAP/l: 

PURPOSE: 

VACCINE: 

PRINCIPAL 
INVESTIGATOR; 

SECONDARY 
INVESTIGATORS: 

STUDY LOCATION: 

DATE INITIATED: 

DATE COMPLETED: 

24431/1 
12/27/85 

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

To assess antibody and c linica 1 responses to vaccine 
in persons with hemophilia or homozygous siclcle cell 
disease . who are negative for hepatitis B serologic 
markers. 

Yeast Recombinant Hepatitis B Vaccine 
Lot #979/C-KS64 (10 mcg HBsAg/ml) 

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

Robert R. Montgomery, M.D. 
Great Lakes Hemoph11ia Foundation 
1701 W. Wisconsin Avenue 
Milwaukee, WI 53233 

Kathleen M. Marquardt. R.N. 
Great Lakes Hemophilia Foundation 
1701 w. Wisconsin Avenue 
Milwaukee, WI 53233 

Denise Lockhart. R.N. 
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STUDY POPULATION: 

PROCEDURE: 

RESULTS: 

24431/2 
12/27/85 

Study 861 

The study population will consist of 25-30 
he1110philiacs of any age and either sex (pregnant women 
excluded), who are negative for HBsAg. anti-HBc and 
anti-HBs, have a normal ALT level and have not 
previously received any hepat1tts 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 6 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 wi 11 be obtained prior to vaccination 
and 1, 3, 6, and 8 months post-initial injection. 
Sa!llples will be assayed for HBsAg, ant1-HBc, anti-HBs 
and ALT at MSDRL. Samples with an ant1-H8s titer >25 
mIU/ml w111 be further tested to determine the 
relative proportions of anti-! and ant1-g_ 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 ~79/C-K564 at 0, 1, and 6 Months 
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RESULTS: (Cont.) 

24431/3 
12/27/85 

Study 861 

1. Number vaccinated: 

Dose 
Level 

5 mcg 

10 mcg 

Injection No. 
_, _ _L _3_ 

9 9 0 

2 2 0 

2. Serologic Results: 

Serologic data are available for 8 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/ml ~ 10). The GMT for those responders was 
143.2 mIU/ml. 

Both participants who received 10 mcg 1nject1ons 
seroconverted for anti-HBs (S/N ~2.1) at three 
months. Neither developed protective levels of 
anti-HBs (rAIU/ml ~ 10) at that time. The GMT for 
those participants was 6.7 mIU/ml. 

Refer to Tab le 1 for ant1-HBs responses and Gl4Ts 
for other ti~e intervals. 

3. Clinical complaints: 

Clinical follow-up data for participants who 
received 5 mcg injections are available for 10, 8, 
and 5 vacc1nees 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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RESULTS (CONT.): 

24431/4 

12/27/85 

Study 861 

The overa 11 frequencies of complaints are 
presented below. 

Type of Dose Freauencv in I bv Iniection No. 
Complaint Level 1 2 3 

Injection 5 mcg 9 (1 /11) 13 (1 /8) 0 (0/5) 
S1te 10 mcg 33 ( l /3) 50 (1 /2) 0 ( 0/1) 

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

Refer to Tables 2 and 3 for listings of specific 
c 11 n1ca l comp 1a1nts by 1 nject1on number. Maximum 
temperature data are provided 1n Tables 4 and 5. 

There were no serious or alarming reactions 
attributable to vaccine. 

HBV Markers (anti-HBC) 
. b)(6) 

One subject with hemophilia (case became 
seropositive for ant1-HBc 2 months after the th1rd 
injection of yeast recombinant hepatitis B vaccine. 
At the time the subject was also seropos1t1ve for 
anti-HBs with reported titers of 42769.8 S/N and 
118121.4 mIU/ml. The vacc1nee 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 OOBRR 

One patient (case rb)(G\ was hospitalized for a bleeding 
telan~1ectasic site 1n the distal atrum of the stomach 
(b) (6) after administration of the third injection of 
vacc1ne. 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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RESULTS (CONT.): 

24431/5 
12/27/85 

Study 861 

PATIENTS WITH SICKLE CELL ANE~IA 

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

1. Humber vaccinated: 

Injection No. 
_l _ __2_ __3_ 

4 4 0 

2. Serologic Results: 

Serologic results are not yet available. 

3. Clinical Complaints: 

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

reactions 
data on 
following 
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Time 
(Nonths) 

3 

6 

7/8 

24431-1 
12/27185 

Table 1 

Antibody Responses ~g Hemophiliacs Following Vaccination with 
S n:g (Hamphi liacs < 20 years) or 10 mc:g (Henq>hll iacs ~ 20 years) Injections of 

Yeast Recod>inant Hepatitis B Vaccine lot I 979/C-k564 at 0, 1, and 6 Months in Study "861 

S g lltenA>hl 1 iacs < ~ Years of ~l 10 n:g lHemar>h i liacs > 20 Years of ~2 
I with Anti-flls 6"T lmIU/111 ! 1, with Antl--HBs GPIT lmIU/11112 

All Resoonders Al l Resoonders 
S/N ~ 2. 1 raIU/111 ~ 10 Vaccinees SIN ~ 2.1 111IUl•l ~ 10 S/N~2.1 mlU/111 ~ 10 vacc\nees SIN ~ 2.1 11lU/11l ~ 10 ---

19 (2111) 18 (2/11) 0.9 15.9 15.9 0 (0/3) 0 (0/3} 0.3 

100 (8/8) 100 (8/8) 143.2 143.2 143.2 100 (2/2) 0 (0/2) 6. 1 6.1 

100 (2/2) 100 (2/2) 223.J 223.7 223.7 0 (0/1) 0 (0/1) 1. 3 

100 {1/1) 100 ( 1/1) 3878.3 3818. 3 3818.3 0 (0/1) 0 (0/1} 1.6 

0 
0 
CJ> 
0-.., 



STIJOY 
TREATMENT 
LOT tM18ER 
OOSE 
PATIENT CLASS 

08E>l 

CK564 
5 11CG 
HEHOPHILIAC9 

Table 2 
PATIENT COUNT CLINICAL COMPLAINTS 

RECOMBINANT HEPATITIS B VACCINE 

---------------------------------------------------------------------------------------------------------------------------- · I TOTAL VACCINEES I 12 PATIENTS! - DOSE l I 
1----------------------------------------------------------------------------I I DAYS POST VACCIHATIOH I HU1BER 

CLINI CAL 1----------------------------------------------------------------------------I WITH 
CONPLAINTS I o I l I 2 I 3 I 4 I 5 I I COMPLAINTS 

•••••••••••••••••••••••••••••••••••l••••••••••l••••••••••l••••••••••l••••••••••l••-•••••• l••••••••••l••••••-••I•••••••••• 
I I I I I I I I 

REACTIOtl, LOCAL UNJ[CT. SITE) I 1 I 1 I l I O I O I O I I I 
I I '1.S:O I I 9.liO I I '1.1)0 I I o.o;o I I 0.0%) I I 0.0%) I I I 9.1)0 

-----------------------------------1----------l----------l----------l----------l----------l----------l----------l-----------
sORENESs I 1 I 1 I 1 I o I o I o I I 1 

I 1 9. 1x1 I 1 9.1x1 I 1 <i.1;0 I I o.o;o I I o.ox, I I o.o;o I I 1 9.1x1 
I I I I I I I 1 

SWELLING I l I o I 1 I o I o I o I I l 
I I 9.lX) I I O.OXI I I 9.1:1.) I I O.OXI I I o.o;o I I 0.0)0 I I I 9.1%) 

-----------------------------------1----------1----------1----------1----------1----------1----------1----------1-----------SYSTEHIC I 1 I 1 I l I 1 I 1 1 1 I I 1 
I I 9.IXI I I 9.IXI I I 9.lXI I I 9 . 11.1 I I 9.lXI I I 9.11.1 I I I 9.11.1 

----------------------------------------------------------------------------------------------------------------------------1 I I I I I I I 
WIIOLE BODY/GENERAL I l I l I l I l I l I 1 I I l 

I I 9 . lXI I I 9.11.1 I I 9.lX) I I 9 . lXI I I 9.lXI I I 9.lXI I I I 9.11.1 
I I I I I 1 I I 

SWE ATING I l I O I o I o I O I O I I l 
I I 9.lXI I I O, OXI I I O.OXI I I O.OY.I I I D.OXI I I O.OY.I I I I 9,1%1 
I I I I I I I I 

FATIGIJE /WEAKNESS I 1 I 1 I l I l I l I l I I 1 
( C 9 . lXI I t 9 . 1%1 I I 9.lXI I I 9. l XI I I 9 . 1%) I I 9.lXI I I I 9 . 1%1 

-----------------------------------1----------l----------t----------l----------l----------1----------l----------1-----------
PERSOIIS MITH COIIPLAINTS I 2 I 2 I 2 I 1 I 1 I 1 I I 2 

I C 18.2%) I I 18 . 2%1 I I 18.2XI I ( 9. l XI I I 9.lXI I I 9 . lXI I I I 18 . 2%1 
-----------------------------------1----------l----------l----------l----------l----------l----------l----------1-----------
PERSOHS WITH NO CONPUINTS I 9 I 9 I 9 I 10 I 10 I 10 I I 9 

I C 81.8%1 I C 81.8%) I I 81 . 8XI I I 90.9:t.l I I 90.'l:t.) I I 90.9)() I I ( 81.8:0 
-----------------------------------1----------1----------1----------1----------1----------I----------I----------I-----------
PERSONS WITH NO DATA I O I O I O I O I O I O I I O 

I C O.OXJ I C O. OXJ I I 0.0%1 I I 0.0%1 I I 0.0)() I I o.o:o I I I o.o;o 

0 
0 
0:, 
O' 
OD 



STUDY 
TREATl1ENT 
LOT tM1BER 
DOSE 
PATIENT CLASS 

0861 

CK564 
5 tlCG 
HEHOPHIU:ACS 

Table 2 (Contd) 

PATIENT COUNT CLINICAL CONPLAINTS 
RECONBINltlT HEPATIT IS 8 VACCINE 

I TOTAL VACCI HEES t lt PATlEHTSl - DOSE Z I 
1----------------------------------------------------------------------------I I DAY S POST VACCINATION • NU118ER 

CLINICAL •----------------------------------------------------------------------------1 WITH Cot1PLAINTS I O I l I 2 I 3 I ~ I 5 I IC011PLAIHTS 
••••••••••••••••••••••••••••••-•••l••••••••••l••••••••••l••••••••••l•••••••••• l••••••••••l•••••••••• l•••••••••••••a••••••• 

• • I I I • I I 
REACTION, LOCAL CINJECT. SITEI I l I O I D I D I O I D I I 1 

I 1 1z.s1.1 I I 0.0%1 I I 0.01.1 I I 0.01.1 I , 0.0%1 I I o.0% 1 I I I 12.5%1 
-----------------------------------1----------1----------1----------1----------1----------1----------1----------1-----------

SORENESS I 1 I O I O I D I D • 0 I I 1 
I 1 12.s1.1 I r o.0%1 I I e.or.1 I l 0 . 0%1 I I o.o;o I • 0.0%1 I I c 12.5i0 

-----------------------------------l----------l----------l----------l----------l----------l----------l----------l-----------
s 1sn111c I O I O I l I l I l I l I I l 

DIGESTI VE SYSTEH 

DIARRHE A 

I l O • 0% ) I l O. OY. I I l 12 • 5% I I ( 12 • 5% I I C 12 • 51. I I C 12. 5% J I I I 12. 51.1 

0 
0.0%1 

0 
0.0%) 

1 
12.5%1 

I I I 
l I l I l I I 1 

12.s1.1 I r 12.SZI I r 12.5%1 I I 1 12.s1.1 
I I I I 

OI D I 11 11 11 11 I 1 
I l 0 . 0%1 I c o.0%1 I I 12.s1.1 I I 12.s1.1 I r 12.5%1 I , 12.51.> I I 1 12 . s1. 1 

-----------------------------------l----------l----------l----------l----------l----------1----------1----------1-----------
PERSONS WITH COt1PLAINTS I 1 I O I 1 I l I 1 I 1 I I 2 

I I 12 . 51.I I c o.b%1 I I 12.5%1 I c 12.5%1 I r 12.5%1 I r 12.51.I I I c 25.01.1 
-----------------------------------1----------1----------l----------l----------l----------l----------1----------I-----------
PERSOHS WITH HO COt1PLAINTS I 7 I a I 7 I 7 I 7 I 7 I I 6 

I r a1.sx1 I 1100.0%1 I I e1 . 5%1 I c 87.5%1 I c &7.51.1 I r a1 . s1.1 I I 1 75.01.1 
-----------------------------------1----------I----------I----------I----------I----------I----------I---------- I-----------
PERSOHS WITH 00 DAU I D I O I O I D I O I O I I 0 

I I 0.0%1 I I o.o;o I I o.or.1 I l o.o;o I I o.o:o I I o.o;o I I c o.o:o 

~ 

0 
0 
0, 
c,. 
-0 



STUDY 
TREATl1ENT 
LOT HUl18ER 
OOSE 
PATIENT CLASS 

0861 

CK56ft 
5 tfCG 
HEMOPHILIACS 

Table 2 (Contd) 

PATIENT COUNT CLINICAL COt1PLAIHTS 
RECott81HAHT HEPATITIS B VACCINE 

I TOTAL VACCJNEES I 5 PATIENTS) - DOSE l I 
l----------------------------------------------------------------------------1 
I DAYS POST VACCINATION I NUffllER 

CLINICAL 1----------------------------------------------------------------------------I MITH 
COflPLAIHTS I O I 1 I 2 I 3 f lt I 5 I IC011PLAJHTS 

•••••••••••••••••••••••••••••••••••l•••••••••• l•••••••••• l•••••••••• l•••••••••• l•••••••••• l••••••••••l••••••••••I•••••••••• 
-----------------------------------l---------- l----------l----------l----------l----------l----------l----------1-----------
PERSOt'5 WITH COt1PLAIHTS I O I O I O I O I O I O I I O 

I I O. OZI I I O.OZ) I I O.OZI I I o . OZI I I O.OZI I I o . or.1 I I I o.or.1 
-----------------------------------l---------- l----------l----------l----------l----------1----------1----------1-----------
PERSOHS WITH NO COl1PlAINTS I 5 I 5 I 5 I 5 I 5 I 5 I I 5 

I ,~00.or.1 I 1100.or.1 I 1100 . or.1 I 1100.or.1 I 1100 . 021 I 1100 . or.1 I I 1100 . or.1 
----------------- ------------------1----------I----------I----------I--- -------I----------I----------I----------I-----------
PERSONS WITH HO DATA I o I O I O I O I o. I O I I o 

I I 0.01.1 I I 0.07.1 I I 0.07.) I I O,OZ) I C 0.07.) I I 0.01.) I I C 0.01.) 

.,-

0 
0 
0, 
--4 
0 



STUDY 
TRUTHENT 
LOT NUIIBEA 
DOSE 
PATIENT CLASS 

0861 

CK564 
10 HCG 
llEIIOPHILIACS 

Table 3 

PATIENT totffl CLINICAL COtlPLAIHTS 
RECOt18111AtlT HEPATITIS 8 VACCINE 

I TOTAL VACCIHEES t 3 PATlEHTSl - DOSE l I 
1----------------------------------------------------------------------------I 
I DAYS POST VACCINATION I NUHSER 

CLIHICAL l----------------------------------------------------------------------------1 WITH 
COMPLAINTS I O I 1 I 2 I 3 I 4 I 5 I ICOt1PlAIHTS ................................... , •......... , ..........•..........•..........•..........•..........•.......... , ......... . 

I I I • • • I I 
REAcnot,, LOCAL IIHJECT. SITU I 1 I O I o I o I O I O I I 1 

I I 33.3;1,) I f 0.0;1,J I I 0.0;1,J I I 0.0;1,) I I o.o;o I ( o.o;o I I ( 33.];1,J 

-----------------------------------1----------l----------l----------l----------l----------l----------l----------l-----------
sOREIIEss I 1 I o I o I o I o · I o I I 1 

I 1 33_3;1,1 I , a.oio • , o.or.1 • c a.or., I , o.or.1 • , o.o;o • • c 33.lXJ 

-----------------------------------•----------l----------1----------1----------1----------•----------•----------•-----------
SYSTEHIC I l I O I O I O I O I O I I 1 

•• 33.3?.J I ( a.or., I ( 0.0;1,J I ( o.or., I ( 0.0?.I I ( 0.0?.J I I I 33.3?.) 

-------------------------------------------------------------------
1 I I I I I 

WHOLE SOOY/GENERAL I 1 I O I o I O I O I O I I 1 
33.31.1 I c 0.0;1,1 I f o.or.1 I c o.or.1 I I 0.01.1 I I 0.01.1 I I 1 33.3?.I 

I I I I I I I 
SWEATING I 1 I o I o I o I o I o I I 1 

I f 33.3?.I I f 0.0iO I I 0.0iO I I O.OY.I I I 0.0iO I I O.OY.I I I I 33,3?.I 

-----------------------------------1----------l-------·--•----------l----------l----------1----------l----------l-----·-----
PERSOHS WITH CONPUIHTS I 2 I o I O I O I O I O I I 2 

I , 66. 7Y., I f o. or., • t o. or.1 I c o. o:o I c o. ox I I , o. o;o I I 1 66. 7r., 
-----------------------------------1----------1----------1----------1----------I----------I----------I----------I-----------
PEASONS WITH HO COMPLAINTS I l I 3 I 3 I J I 'J I 3 I I 1 

I I 33.lr.J I flOO.OXJ I 1100.0XI I ClOO.OXI I 1100.0XJ I 1100,0XJ I I I 33.lXI 

-----------------------------------1----------1----------l----------1----------1----------l----------l----------•-----------
PERSOHS WITH NO DATA I D I 0 I 0 I D I 0 I o I I o 

I I o.or.1 I I 0.0;1,J I C 0,0;1,J I ( 0.0;1,J I I 0,0)() I I o.ox, I I I o.oxt 

-
0 
0 
::» ...., 



STUbY 
TRE.lTttENT 
LOT HUttBER 
DOSE 
PATIENT CLASS: 

0861 

CK564 
10 IICG 
HEIIOPHILIACS 

Table 3 (Contd) 

PATIENT COUtlT CLINICAL COl1PU I NTS 
RECIX181N.mT HEPATITIS 8 VACCIHE 

I TOTAL VACCIHEES I 3 PATJEHTSI - DOS£ 2 I 
1---------------------------------------------------------------------------- I 
I DAYS POST VACCINATION I HUMSER 

CLINICAL 1----------------------------------------------- ·----------------------------1 WITH CONPLAIHTS I O I l I Z I J • it • 5 I ICOHPLAIHTS 
••••••••••••••••••••••••••••••••••• l•••••••••• l•••••••••• l•••••••••• ••••••••••• l••••••••••l•••••••••• l•••••••••• I•••••••••• 

I I I I I I I I 
REACTIO't, LOCAL (INJECT. SITE) I l I l I O I O I O I O I I l 

I I 50.0)0 I C 50.0%) I I o.o;o I C 0 . 0%) I C o.o;o I I 0 . 07. ) I J C 50.07.1 
-----------------------------------•----------1----------1----------1----------l---------- •----------l----------l -----------

soRENESS I l I 1 I o I o I O I o I I l 
I c 5o . o;o I c 50.o:o I I o . o;o I c o.o;o I c o . o;o I c o.oz, I I , 50 . 01.1 . 

----------------------------------- 1---------- I----------I----------I----------I----------I----------I----------I-----------
PERSotlS WITH COl1PLAIHTS I l I 1 I O I O I O I O I I 1 

I c 50.o;o I c so.o;o I I o.o;o I c 0.0;:1 I c ,,. o;:1 I c 0.0%1 I I • so . oz, 
-----------------------------------t---·------l----------l---------- t----------1----------1----------1--------· -1-----------
PERSONS WITH NO COttPLAINTS I l I l I Z I Z • Z I Z I I l 

I I 50.07.1 I I 50.0%) I uoo.o;o I (100.0%1 I 1100.07.) I fl00.07.) I I C 50.0i!) 
----------------------------------- t---------- t---------- l----------l----------1----------1----------1---------- I-----------
PERSOHS WITH NO DATA I O I O I O I O I O I O I I 0 

I 1 0.0;:1 I c 0.0;:1 I 1 0.07.1 I c o.o;o I I o.ox 1 I c 0.0;: 1 I I • o.oY. 1 

• 

0 
0 
0, ... 
N 



SlUOY 
TRUTt1EITT 
LOT 11Ut18ER 
DOSE 
PATIENT CLASS 

01161 

CK5b4 
10 HCG 
HEHOl'lfIUACS 

Table 3 (Contd) 

PATIENT COUNT CLINICAL tottPLAINTS 
IIECOH8IIUHT HEPATITIS B VACCINE 

I TOTAL VACCINEES I l PATIENTSI - DOSE 3 I 
l----------------------------------------------------------------------------1 I DAYS POST VACCINATION I HUtt8ER 

CLINICAL 1---------------------------------------------------------------------------- • WITH 
·cOMPLAINTS I O I 1 I 2 I :S • 4 • S I •c0t1PLAJNTS ................................... , •......... , .......... , .......... , ..........•..........•.......... , .......... , ......... . 

-----------------------------------1----------l----------l----------l----------•----------l----------l---------- l-----------
slsTEMit I O • 1 • l I l I 1 I l I I l 

I ( o.ox, I ( 100.0XI I (100.0XI I 1100.0X) I (100.0X I I (100.0X) I I 1100.0X I 

I 
DIGESTIVE SYSTErt I O • l I l I l • 1 I l I I l 

o.ox, I 1100.ox, • 1100.ox, • 1100 . ox, • 1100 . ox, I 1100.ox , I I 1100 .ox , 
I I I I I I I 

GI BLEEDING I O I 1 I 1 I l I 1 I l • I l 
I I O. DX I • 1100.0XI I 1100 . 0XI I 1100 . DXI I 1100.DXI I 1100.DXI • I 11D0.DXI 

-----------------------------------1----------•---------- l----------l----------l----------l----------•---------- I-----------
PERSOHS WITH COttPU INTS I D • 1 I l I 1 I l I l • I 1 

I I O.DXI • 1100.0XI I ClOO.OXI I 1100.0XI I 1100.0XI I 1100. 0Xt I I 1100.0XI 
-----------------------------------1----------l----------l----------•----------l---------- l----------•----------I-----------
PERSOtts WITH NO COl1PLAINTS I l • 0 I O • 0 I O I O • I O 

I 1100.ox, • , o.ox, I I o.ox, • t o.o;o • 1 o.o;o I I o.ox , I I I o.o;o 
-----------------------------------1----------•---------- I----------I----------I----------I----------I---------- I-----------
PERSOHs WITH NO DATA I o I o I o I o I o I o I I o 

I I 0.07. 1 • I O.OXI I I O.OXI • I 0.07.I I I O.OXI I I 0.07. J • I I O.OXI 

4' 

0 
0 
CD 
~ ...., 



STU>Y 
TREATtlENT 
LOT HUt1BER 
DOSE 
PATIENT CLASS 

0861 

CK561rt 

Table 4 
PATIENT COUNT HAXlt11JH TEtlPERATURES 

RECOHBIHANT HEPATITIS B VACCINE 

5 NCG 
HEttOPHILIAC5 

I TOTAL VACCIHEES I 12 PATIEHTSJ - DOSE 1 I 
1---------------------------------------------------------------------------------------I • OATS POST VACCINATION I HlR1BER 

HAX TEHPERATURE l---------------------------------------------------------------------------------------1 MITH 
IDE6 F , ORAL) I D · • l I t • l I 4 I 5 I I • HAX TEt1P 

••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••••l••••••••••l•••n•••••I•••••••••••~••••••••• 
I I I • I • • • 

< 99 • e • 6 I 7 • 7 I 7 I 7 I I 6 
• uoo.o;o I I 75 . 0iO I ( 87.5?.I I ( 87.57.) I ( 87.57.1 I I 87.57.1 • I I 75.07.1 
• I I I I I I I 

99 - 99.9 I o I 2 I l I l I l I l I I 2 
I I o.o;o I , 25.07.J I 1 12.5:1.1 I 1 12.51.1 I 1 12.51. 1 I 1 12.sx, • · I r 25.01.1 

------------------------1----------1----------l---------- l----------l----------l----------l--------------------- l-----------
rEHPERATURE TAKEH I a I 8 I 8 I a I a I a I I e 

I I 66.77.) I I 66.TI.I I ( 66.77.1 • I 66.77.) I I 66.77.1 I I 66.71.1 I I I 66.77.1 

------------------------ l----------l----------l---------- l----------l----------l----------1---------------------1-----------
nHPERATURE HOT TA'KEH I " I ,. I 4 I ,. I ,. I " I I " 

I I 33.37.1 I I 33.3%1 I I 33.3%1 I I 33.37.1 I I 33.31.1 I I 33.37.1 I I I 33.37.1 

·-
• 

0 
0 
0) ...., 
~ 



STUDY 
TAEATHEHT 
LOT NUl18ER 
DOSE 

I 0861 

I CK56lt 

Table 4 (Contd) 

PATIENT COUNT HAXIt1UH 1£HPERATURES 
RECOt181NAN1 HEPATITIS 8 VACCitlE 

PATIENT CLASS: 
5 HCG 
HEttOPHILIACS 

I TOTAL VACCJNfES I 12 PATJEHTSI - DOSE 2 I 
l---------------------------------------------------------------------------------------1 
I DAYS POST VACCINATION I HUMBER 

HAX TEMPmATURE l---------------------------------------------------------------------------------------1 MITH 
IDE& f , ORALI I O I l I Z I 3 I It I 5 I I I HAX TEMP 

•••••••••••••••••••••••• l•-•••••••l••••••••••l••••••••••l••••••••••l••••••••••l•••••••••• l••••••••••l••••••••••I•••••••••• 
I I I I I I I I 

< 99 I 4 I It I l I J I It I 4 I I 2 
I I eo . or. 1 I 1100 .0Y. I I l 60 . 07.1 I I 75.07.l I I 80,07.1 I I 80 . 07.1 I I l 40,07.1 
I I I I I I I I 

99 - 99.9 I 1 I o I 2 I 1 I 1 I 1 I I 3 
I I 20,07.1 I I 0.07. 1 I I 40 . 07. 1 I I 25.07. 1 I I 20.01.1 I I 20.01.1 I I I 60.07.1 

------------------------1----------1----------I---------- I----------I----------I---------- I---------------------I-----------
TEHPERATUAE TAKEN I 5 I 4 I 5 I 4 I 5 I 5 I I 5 

I C 41.7Y.t I t 33.37.1 I c 41.77.1 I I 3l.3Y. t I I ltl.77.1 I c ttl.77.1 I I I 41.77.1 
------------------------1----------1----------I----------I----------I----------I---------- I--------------------- I-----------
TEHPERATURE NOT TAKEN I 7 I a I 7 I S I 7 I 7 I I 7 

I C 58.31.1 I c 66.71. 1 I l 58 . 31.1 I I 66.77.1 I t 58.37.1 I C 58.lY.I I I I 58.37. 1 

,# 
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TRUTHENT 

0861 

Table 4 (Contd) 
PATIENT COUNT HAXIt1U1 TEHPERAT\mES 

RECOH8IHAHT HEPATITI S 8 VACCINE 

LOT NUttBER 
DOSE 

I CKS64 

PATlENT CLAss: 
5 NCG 
HENOPHILJACS 

• TOTAL Vl CtlNEES ( 5 Pl TIEHTSI - DOSE 3 • 
1---------------------------------------------------------------------------------------• I DAYS POST Vl CCIHATlOH I HUl18ER 

nAX TEt1PERATURE •--------------------------------------------------------------------- ------------------• WITH 
IDE6 F , ORALI • D I l I 2 I J I 4 I 5 • • • HAX TEHP 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••l•••••••••• l••••••••••I••••••••••••••• .. •••••••••••••••••••••••••• 
I • I I I I I I 

< 'i9 I 1 • l I l I l I l I l • I l 
I 1100.0X I I 1100.0XJ I (100.0XJ • flOO.OXI I 1100.0Xl I ClOO.OX I I I 1100.0ZI 

------------------------1----------1----------1----------1----------1----------1----------1---------------------1-----------TEHPERATURE TAKEN • 1 I l I l I l • 1 • 1 • I l 
• ( U. oz J I f 20. oz I I l to. oz I I ( 20. 01.) I I 20. OX ) I ( 20 . 01.) I • ( 20. 01. ) 

------------------------•----------1----------1----------1----------•----------1----------1---------------------1-----------
Tl ttPERATURE NOT TAKEN I 4 I 4 I 4 I 4 I 4 • 4 • • 4 

I , ao.o;o I I ao.o;o I , ao.ox1 I , ao.o;o • 1 eo . ox1 I , ao.ox1 • I I eo.ox1 

, 

0 
0 
(J) _, 
0-



STUDY 
TREATH£HT 
LOT tM18ER 
DOSE 
PATIENT CU SS 

01161 

CK564 
UHCG 
HEHOPHilIACS 

Table S 
PATIENT COUNT HAXIt1Ut'I TEt1PERATURES 

RCC0t18IHAHT HEPATITIS 8 VACCilfE 

I TOTAL YACCINEES I J PATIENTS) - DOSE 1 I 
l---------------------------------------------------------------------------------------1 
I DAYS POST VACCIHATIOH I NUHBER 

HAX TEMPERATURE 1---------------------------------------------------------------------------------------I WITH 
IOE6 F, ORALI I I I l I Z I 3 I ft I 5 I I I t1AX TE?1P 

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

< 99 I z I 2 I z I z I z I 1 I I z 
I (100.0XI I 1100.01. 1 I ( 100.0X) I 1100.01.) I 1100.0XI I (100.0X ) I I (100.01. ) 

------------------------I---------- I----------I---------- I----------I---------- I---------- I--------------------- I-----------
TEt1P£RATURE TAKEN I Z I 2 I 2 I 2 I 2 I 1 I I 2 

I c 66.T/.l I c 66.71.1 I c 66.7i0 I c 66 . 7%1 I I 66.71.J I c 3J.3l0 I I c 66.7:0 
------------------------ l---------- l----------1---------- l---------- l----------1----------1---------------------l-----------
n 11PERATURE HOT TAKEN I 1 I 1 I 1 I l I 1 I Z I I l 

I C 31.31. I I C 3J. J 1.J I C U.JX J I f 33. 37.1 I I U.JXI I f 66.T/. J I I ( 33.J:O 

41 
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0 
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Table 5 (Contd) 
PATIENT CCJUHT "AXI~ TEHPERAT\IRES 

RECDt181HAHT HEPATITIS 8 VACCINE 

STUOY 
TREATNEHT 
LOT HUMBER 
[JOSE 

I 081,l 

PATIENT CLASS: 

CK56ft 
10 HCG 
HEl10PHILIACS 

I TOTAL VACCIHEES t 3 PATIENTSI - DOSE 2 I 
1---------------------------------------------------------------------------------------I I DAYS POST VACCINATION • NUt18ER 

" AX TE"PERATURE 1---------------------------------------------------------------------------------------• WITH 
(DEG F, «mALI I 0 I 1 I Z I 3 I It I 5 I I I "AX TEHP 

•••••••••••••••••••••••• l••••• .. •••••••••••••• l••••••••••l••••••••••l•••••••••• l•••••••••••••••••••••l••••••-••I•••••••••• I I I I I I I I 
< 99 I 1 I 2 I 2 I 2 I z I 2 I I 2 

I uoo.o;o I 1100.0;0 I noo.o:o I n oo.o:o I 1100.01.1 I u oo.o:o I I uoo.01.1 
------------------------I----------I----------I----------I----------I----------I----------I---------------------I-----------
TE11PERATURE TAKEH I 1 I 2 I 2 I 2 I 2 I 2 I I 2 

I ( 13.37.l I I 66. T/. l I ( 66. T/.1 I C 66. T/.J I C 66. Tl.t I C 66. Tl.I I I I 66. Tl. I 
------------------------I----------I----------I----------I----------I----------I----------I---------------------I-----------
TEl1PERATURE HOT TAKEN I 2 I 1 I 1 I 1 I l I 1 I I l 

I C 66.T/.t I ( .J3.V.I I C 13.37.1 I I 33.37.1 I I 33.3)0 I f 33.3:1.1 I I I 33 .3:1. t 

.-

0 
0 
OIi 
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SUMMARY - NONRESPONDERS. HYPORESPONDERS AND TRANSIENT RESPONDERS 

Non responders 

A total of 81 persons, all of whom failed to develop antibody after rece1v1ng 
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 rncg or 40 mcg doses 
of yeast recombinant vaccine at 0, l, 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 antibody (mIU/ml ~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-sh: 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 251 (20 
mcg dose) and 18% (40 mcg dose). Geometric mean titers among responders with 
an antibody level of ~IU/ml ~10 were 53.0 mIU/ml (20 mcg dose) and 43.2 mIU/ml 
(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 mlU/ml (20 rncg dose) and 49.4 mIU/ml (40 mcg dose). 

Two hemodfalysis 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 adainistration of vaccine. 
The symptoms persisted for one week and then subsided. A 72-year old male 
subject developed generalized ach1ness 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 1oo•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. 

3171 I/1 
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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 individual. 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. 

31711/2 
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NONRESPONDERS. HYPORESPONOERS AND TRANSIENT RESPONDERS 

Study 794 - Bethesda, MD - 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 B vaccine. Health care personnel receive either 5 mcg of 10 mcg 
injections of vaccine and nonresponders receive 10 mcg injections. All 
participants are administered vaccine lot C-K444 at 0, 1, and 6 months. 

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 ~2.1) and 63% (5/8) developed protective 
levels of anti-HBs (S/N ~10). The GMT at that time for all vaccinees was 25.0 
S/N and 95.9 for responders (S/N ~10). 

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

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

The study population consists of three groups of adults negative for hepatitis 
B serologic markers: hemodialysis patients, health care personnel, and 
hemodialys1s patients who were nonresponders to plasma-derived vaccine. 
Nonresponders receive 20 mcg or 40 mcg injections of vaccine lot C-K444 at O, 
1, and 6 months. 

Five nonresponders have received two 20 mcg injections of vaccine and three of 
these have rtce1ved the th1 rd injection. Serology data at 7/8 months is 
available for one vacc1nee only. This subject seroconverted (S/N ~2.1) and 
developed protective levels of anti-HBs (mIU/ml ~10) with a titer of 136.9 
mIU/ml. 

Four nonresponders have received t wo 40 mcg injections of vaccine. Three of 
these have received the third injection. Seven/eight 1110nth serology data are 
available for three vaccine recipients. One (331 ) of the subjects 
seroconverted (S/N ~2.1) and developed protective levels of anti-HBs (mIU/ml) 
at that tinie. The GMT for all vaccinees was 2.1 mIU/ml and 49.4 for 
responders (mIU/•1 ~10). 

No serious or alarming reactions attributable to vacc1ne have been reported. 
The study continues in progress. Refer to the sunmaries on health care 
personnel/healthy adults and dialysis patients for data regarding other 
subjects vaccinated in this study. 

Study 817 - est Point , PA - Or. R. Bishop 

Preinmune healthy adults and nonresponders to plasnia-derived vaccine are 
enrolled in Study 817. Preinnnune adults receive a single 10 mcg injection of 
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Study 817 - West Point, PA - Or. R. Bishop (Cont.) 

vaccine. Nonresponders receive 10 mcg injections of vaccine lot C-K444 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 7/8 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 su11111ary on preimmune 
adults for data regarding other subjects vaccinated in this study. 

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

The population of Study 854 cons hts of four groups: chronic carriers of 
HBsAg., and healthy hypo responders, non responders, 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 raarked boost in anti-HBs titer one month after receiving 
vaccine. The other participant has not responded. 

Three transient responders have received a 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 ant1-H8s. 
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 th1 rd injections. · At 
6 months, 58% (7/12) of the subjects seroconverted for anti-HBs (S/N ~2.1) and 
251 (3/12) developed protective levels of ant1-HBs (mlU/ml ~10). The GMT for 
all vaccinees at 6 months was 3.2 mIU/ml and 45.8 for responders (mIU/ml ~10). 

No serious or alarming adverse experiences attributable to vaccine have been 
reported. The study continues in progress. Refer to the sunmary 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 plasma-derived 
hepatitis B vaccine are enrolled in the study. All participants receive 10 
mcg injections of vaccine lot C-K563 at 0, 1, and 6 months. 

Twenty-six non responders and hyporesponders have received two 10 mcg 
injections of vaccine. None have received the third injection. At one 1110nth, 
36% (9/25) of the vacc1nees seroconverted for anti-HBs (S/N ~2.1). Further 
serologic data are not currently available. 

31601/2 



Study 874 - Pasadena, CA - Dr.~- Tong (Cont.) 

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

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

The study population consists of adult hemodialysis patients ~ho were 
nonresponders to plasma-derived hepatitis B vaccine. Participants received 40 
mcg injections of either yeast recombinant vaccine lot C-K937 or 
plasma-derived vaccine lot 2277K at 0, l, and 6 months. 

Seventeen nonresponders have received one 40 mcg injection of yeast 
recOllb1nant vaccine and fifteen of these have been administered the second 
injection. ~one have yet received the third injection. Two month serology 
data are available for 13 redpients of yeast recombinant vaccine. 
Thirty-eight percent (5/13) seroconverted for ant1-HBs (S/N ~2.l) and 151 
(2/13) developed protective levels of anti-HBs (11IU/ml ~10). The GMT for 
responders was 70.7 (mIU/ml ~10). 

Eighteen nonresponders have received one 40 rncg 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/ml ~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 pati_ent received a 20 111cg 
intramuscular injection of vaccine into each deltoid (total dose 40 mcg). The 
patient's left am 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 hemodialysts 
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 lOO•f. The patient did not receive any further vaccine injections. -

31601/3 
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PROGRAM: 

PURPOSE: 

VACCINE: 

PRIMARY 
INVESTIGATOR: 

SECONDARY 
INV ES TI GA TORS: 

STUDY LOCATION: 

DATE INITIATED: 

DATE COMPLETED: 

STUDY POPULATION: 

32251/1 
l /20/86 

Yeast Recombinant Hepatit1s B vacc1ne, Study 794 

To evaluate antibody and clinical responses to the 
vaccine among: 

1. Hea 1th care personnel immunized w1th plasma 
der1 ved vaccine who were nonresponders ( ant1-HBs 
negative). 

2. Health care personnel who are negative for 
hepatitis 8 virus serologic markers. 

Yeast Recombinant Hepatitis 8 Vaccine: 
Lot '972/C-K444 (10 mcg/HBsAg ml) 

Harvey J. Alter, M.D. 
Chief, Innunology 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, Maryland 20205 

April 12, 1984 

In progress. 

The study population consists of 11 health care 
personnel of either sex (excluding pregnant women) who 
are negative for HBsAG, anti-HBc and ant1-HBs, have a 
nomal ALT level and have not previously received any 
hepatitis B vaccine. It also includes 11 
nonresponders to plasma-derived vaccine. 

00884 



PROCEDURE: 

RESULTS: 

32251/2 
1 /17/86 

Study 794 

Health care workers receive either 5 mcg or 10 mcg 
doses of vaccine at 0, 1 and 6 months. Nonresponders 
receive 10 mcg doses at 0, l and 6 months. A 11 
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 
inith,1 injection. All sa...,les are assayed for 
ant i-HBs, ant 1-HBc, and HBsAg and ALT by Dr. Alter. 
Sa11p1es with anti-HBs titers ?:,25 mIU/111 may be tested 
for anti-! and ant1-g_ activity at SDRL. 

NONRESPONDERS TO PLASMA VACCINE 

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

1. Number Vaccinated: 

Injection No. 
Dose Level _l __ 2_ ..l... 

10 mcg 11 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, seroconverston 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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RESULTS: (Contd) 

32251/3 
1/20/86 

00886 

Study 794 

3. Clinical Complaints: 

Clinical follow-up data are available for 11, 10, 
and 8 vaccinees fol lowing 1nject1ons 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 'I, by lnKtion Ng. 

Type of C(!!plaint Level _1_ 2 _3_ 

Injection Siu 

Systemic 

10 IIC9 

10 llC9 

9(1/11) 0(0/10) 25(2/8) 

18(2/11) 10(1110) 0(0/8) 

There were no serious or alarming adverse 
reactions attributable to vaccinat\on. 



STUDY 
POPULATION 
DOSE 
LOT 
REGIHEN 
INITIAL SEROLOGY: 

TINE 
ll10HTHSl 

Table 1 

AHTIBODY RESPONSES FOLLOl41HG VACCINATION WITH RECOHBINAHT HEPATITIS B VACCINE 

07'1't 
HONRESPOHO~S ( H) 
10 NCG 
CK444 
O, 1, ANO 6 HONTHS 
NEGATIVE 

I ~ WITH AHTI-HBS I 611T IS/Ml I 
l---------------------------------------l-----------------------------------------------------1 I I I l!ESPONOf:l!S I 
l---------------------------------------1-----------------l-----------------------------------1 I SIN>= 2.1 I SIN>= 10 I All VACCIHEES I S/N >= 2.1 I S/H >= 10 I 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••ww•••••••w•••••••••••~ 
I 

1 NOHTH I 45)! (S/111 I 18Z (2/11 I 3.1 11.1 52.6 I 
I 

2 HONTHS I ssx 16/lll I 18:'. (2/111 4.7 15.8 114.2 I 
I I 

3 MONTHS I 781. 17/9) I 33r. 13/91 8.0 14.1 60.3 I 
I I I 

(, HOHTHS I 60)! 13/Sl I 60:'. 13/51 12.3 61.5 61.5 I 
I I I 

7/8 t!OtlTHS I 88¼ (7/81 I 63r. (S/81 25.0 n.o 95.9 I 
I I 

9 HOHTHS I eor. (4/51 I 60Z (3/51 lZ.9 23.8 39.3 I 
I I I 

1Z t10HTIIS I 60r. (:Y51 I 40Z (2/51 &.2 31.3 55.9 I 
I 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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STUDY 
TREATH£HT 

. • 117"-

LOT tM18ER 
DOSE 1 
PATIENT CUSS: 

CK44,. 
10 t1t6 
flOHRESPOtfflERS (HJ 

Table 2 

PATIENT COlMT CLINICAL COt1PLAINTS 
RECOt'eIHAHT HEPATITJS 8 VACCINE 

I TOTAL VACCINEES I 11 PATIEHTSI - OOSE 1 I 
1----------------------------------------------------------------------------I I DAYS POST VACCINAT ION I HUffllER 

CLINICAL l----------------------------------------------------------------------------1 WITH 
COHPUINTS I 0 • 1 • Z • J • 4 • S • •c0f1PUINTS 

e••••••••••••••••••••••••••• .. •••••••••••••••I•• .. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• • • • • I I • AUCTION, LOCAL UHJECT. SITU • 1 I O I O I O I O I O I I 1 
I I 9.17.J I I o.o:o I I o.o:o I I o.ox, • I o.o:o • I O.OiO I I I 9,liO 

-----------------------------------1----------l---------- l---------- l---------- l---------- l----------l---------- l-----------
!OIIENns I 1 I o I o • o I o I o I I 1 

• r 9.17.J 1 I 0 .07.J I I 0.07.J I I 0,07.J • I 0.07.I. I 0.07.1 I I I 9.17.I 

-----------------------------------1----------•----------•- ·--------l----------1----------1---------- l----------•-----------
SYSTEHIC I 0 I l I 1 I O • 0 I O • • Z 

•, o.ox, I , ,.1x1 I , , .1x, • 1 o.ox, I , 0.01.1 • r 0.01.1 I Ir 1a.21.1 

------------------------------------
' AESPIRATORT 1 0 I O • 1 I O I O • 0 I I l 
I ( 0.07.J I I o.o;o • I ,.1:0 • I 0.07.J • ( . 0.01.1 • I o,o;o I • ( 9.liO 

I • • I • • I • UPPER RESPIRATO!n INFECT.• HOS I 0 I 0 • 1 • 0 • 0 • 0 • I l 
I I 0,0XI I I 0,07.I I I 9.17.1 I I 0 .0X I I I 0.07.1. I 0.07.J. • I 9.11.J 
I I I I I I • I 

MUSCULOS!C.ELETAL I o I 1 • 0 • 0 • 0 I O I • l 
• I o. ox, I I 9.17.1 I I o.or., I I 0. 01.1 • I 0 ,01.J • I o .o;o • I 1 9.17.J 

• • I I • • • • AR THRALGIA, t10HOARTICULAR • 0 • 1 I O • D • 0 I O • I 1 
• I 0 .01., • I 9.17.J • ( o.o;o I I 0.01.J • ( 0,01.I • ( 0.OlO I • ( 9. 17. 1 

-----------------------------------•----------l----------1----------1----------1----------•----------l----------•-----------
PERSONS MI TH COf1PLAIHTS I 1 I 1 I 1 I O I O • O • • J I I 9.11.1 I I 9.17.1 • I 9,1)0 I I 0.OXI I ( 0.07.1 • I 0. 07. J I I ( 1!7.31.1 

-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSOHS NJTH NO COl1PLAINTS I 10 I 10 I 10 I 11 I 11 f 11 I I 8 

I c 90.97.J I c 90,97.J I c 90.9i0 I noo.ox, I noo.oiO I 1100.0:0 I I I 72.77.J 
-----------------------------------1----------•----------•----------•---------- l----------•----------•----------•-----------PEASONS MITH NO DATA I 0 I o I 0 I 0 I 0 I 0 I I o 

• I 0.0XJ • C o.o;o • C , .ox, I I t .Oi!I I I 0.01.) • I 0. 01.I I • I. 0.0iO 

0 
0 
0, 
0, 
0, 



STUDT 
TREATMENT 
LOT HUMBER 
DOSE 
PATIENT CLAS!I: 

07~ 

CK444 
10 t1CG 
NOtfRESPOHD!RS (HJ 

Table 2 (cont.) 

PATIENT COUNT CLINICAL CONPLAIHTS 
REC0t18IHAHT HEPATITIS B VACCINE 

I TOTAL VACCIHEES ( 11 PATIENTS) - DOSE 2 I 
l----------------------------------------------------------------------------1 • I DAYS POST VACCINATI0!-1 I NUl1BER 

CLINICAL 1----------------------------------------------------------------------------• WITH 
Cot1PlllNTS I O I 1 I 2 I 3 • , • 5 • ICOttPUINTS .............................................. , .......... , .......... , ..........•..........•..........•..........•.......... 

-----------------------------------1----------1----------•----------I----------•----------•---------- ----------•-----------
srsTE11IC • 0 I 1 I D I O • 0 I O • 1 

I ( D.07.1 I ( 10.0ZI I ( 0.07.I I ( 0.07.1 I ( 0.0XJ I ( o.o:o I ( 10.0;0 

WffOLE IIOOTIGENEHL • 0 I 1 I O I O I O • 0 • 1 
0.0ZI I ( 10.0XI • ( o.ox, I ( 0.07.) • ( o.ox, • ( o.ox, I ( 10.0XJ 

I I I • I • 
CHILLS I O I 1 I O I o I o • o • l 

c o.ox, I c 10.0,0 I c o.o;o • c o.ox, I c o.ox, I c o.o;o I c 10.0,:1 
I I I I • I 

DIGESTIVE STSTEH I O • 1 I 11 • II I O • 0 I 1 
o.o;o • ( 10.0XI • ( o.ox, I ( o.ox, I ( II.OZ) I ( 0.0XI • ( 111.0;0 

• I • • • • NAUSEA I 0 I 1 I 0 I 0 I 0 I 0 I 1 
I , o.ox, I c 10.ox, I I o.ox, I c 0.01., I c o.o::o • c o.ox, I c 10.0,:1 

-----------------------------------1----------•----------l----------l----------l----------l----------l----------•-----------PERSONS Miffl ~Of'IPLAIHTS I O I 1 I o I O • o I O I I 1 
I ( a.ox, I ( 10.ox, I ( o.o::o I ( 0.01.1 • ( o.o;o • I 0.0XI • • C 10.01.I 

-----------------------------------1----------I----------I----------I----------I----------I---------- I----------I-----------
PtRsom WITH HO COMPLAINTS I 10 I , I 10 I 10 I 10 I , I • , 

I 1100.ox, I , ,o.oz, I uoo.01.1 I 1100.ox, I 1100.ox1 I 1100.ox, I I c 90.ox1 
-----------------------------------1----------l----------l----------l----------•----------•----------•----------I-----------PtRsoos WITH HO DATA I O • 0 • 0 I O • 0 • 0 • I 0 

• I o.o;o I { 0.07.1 • { 0.01.1 I I 0.01.1 • ( 0.07.) I C o.o::o I • I 0.0ZI 

0 
0 
011 
a, 
-0 



STWT 
TREAfflEHT 
LOT IU'IBER 
DOSE 

0794 

I CKft'i4 

PATIENT CLASS: 
10 ffl:6 
NOtlRESPOtlDERS CIO 

Table 2 {cont.) 

PATIENT COUNT CLINICAL CUl1PLAINTS 
RECOMBJNANT HEPATIT~S 8 VACCIN£ 

------------------------------------------------------------------------------~---------------------------------------------I TOTAL VACCIHEES l 8 PATI ENTS I - DOSE 3 I 
1---------------------------------------------------------------------------- I I DAYS POST VACCINATION • N\JfBER 

CLINICAL 1----------------------------------------------------------------------------I WITH COt1PLAIHTS • 0 I 1 I 2 I 3 • 4 • 5 I •cOHPLAIHTS .......... ......................... .............. ........ ............. ......... ................................. , ......... . 
• • I • • I • I RE ACTION, LOCAL IINJECT. SITEI I 2 • 1 I l • o I O • O I I 2 
I C ZS.0lO • l 12.57.J • ( 12.s:o I C o.o:o • ( 0.07.J • I o.o:o I I ( 2s.o;o 

-----------------------------------1----------l---------- l----------l----------l---------- •----------•---------- I-----------
SORENESS I 2 • 1 • 1 I O I O I O I I 2 

I • 2s.o;., I • 12.s;o I < 12.s:o I • o.o:o • • o.o;o I I o.o;o I I c zs.o:o 
-----------------------------------1---------- I---------- I----------I----------I---------- I---------- I---------- I-----------
PERstim MITH COHPLAINTS I 2 • 1 • 1 • O I O • 0 • • 2 

• • zs . o;. , • • 12.s1., I c 12.s?.1 I f o.o;o I c 0.0;.1 • • , .or. 1 I • c zs.o:o 
----------------------------------- •----------1----------1----------1----------1----------1---------- •---. ______ , __________ _ 
PERSONS Wiffl NO COt1PUINT9 • 6 • 7 • 7 • 8 I 8 I 8 • I 6 

I c 79 .0Y. J I • 87.!JY.l I c e1.sr. 1 I 1100.01.1 • noo.or., • 1100.0?.1 I I < 75 .o:o 

-----------------------------------1----------l---------- l----------•----------l----------•----------l----------•-----------
PERSONS MI TH NO DATA I O I O I O I O • 0 • O I I O 

• ( 0.07. J I I 0,07.) I l 0 ,07.J I C o.or., • C 0.07.J I l o.or. , • I I o.or., 

0 
0 
OD 

"' 0 



STUJT : 0794 
TREATHEHT 
LOT t-AJneER CK4ltlt 
OOSE 10 t1C6 

Table 3 

PATIENT COUNT NlXlt1U'I TENPERAT\JRES 
RECot18lHANT HEPATITJS 8 VACCINE 

PATIENT CUSS NONRESPOtlJEAS IHI 

I TOTAL VACCINEES I 11 PATIENTS) - OOSE l I 
1---------------------------------------------------------------------------------------I I OATS POST Vl CCIHl TION I HlnlEA 

NlX TEffl'ERAlVIIE 1--------------------------------------------------------------------------------------I WITH 
IDE6f,ORlLI I II I 1 I 2 I 3 I It I 5 I I IHAXTEHP 

••••••••••••••••••••• .. ••••••••••••l•-•••n•••l••••••••••l• .. •••••••••••••••••••• .. ••••••• l••••••••••l•••••••••• l••••••••n• 
NORML • 1 I l • l I l I l I l I I l 

I I 9.11.) I I 9.un I 1 9.11.1 I I 10.0Y.I I I 11.liO I I 11.lY.I I I I 9.lY.I 
I I I I I I I I 

< 99 I 8 I 8 I 8 I 8 I 6 I 7 I I 7 
I 1 12.11.1 I 1 12.1:0 I 1 12 . 11., I I ao.01.1 I 1 66.77.1 I I 11.a;o I I 1 63.6iO 
I I I I I I I I 

99 - 99.9 I l I z I z I 0 I z I l I I 2 
9.11., I , 1e.z:o I I ut.27.1 I c 0.01.1 I c 22.21.1 I c 11.11.1 I I I 18 .21.I 

I I I I I 
100 - 100.9 I • I 0 I • I 1 I 0 I 0 I I 0 

0.07.1 I C 0.01.1 I C o.01.J I C 10.01.J I C o.or.1 I 1 0.01., I I I o.o;o 

102 - 102.9 I 1 I o I o I o I o I o I I 1 
I I 9.11.J I C 0.01.1 I C 0.01.1 I I 0.01.1 I c 0.01.1 I I 0.01.1 I I I 9,11.1 

------------------------ l----------l----------l----------l----------l----------l----------1---------------------1-----------
TENPERATURE TAKEN I 11 I 11 I 11 I 10 I 9 I 9 I I 11 

I 1100.01.1 I noo.or., I Cl00.07.l I C ,o.,r., I I 81.81.1 I I 81,87.l I I noo.or.1 
------------------------1----------1----------l----------t----------l----------l----------l---------------------l-----------
TENPERATURE HOT TAKEN I t I O I O I l I 2 I 2 I I 0 

I I 9.07.J I I 0.01.:1 I c 0.01., I I 9.17.1 I c 18.27.1 I I 18.27.J I I c 0.01.1 

0 
0 
OD 
-c .... 



0794 

r CK444 

Table 3 (ront.) 

PATIENT COtMT nAXIl1Utt TEflPERAT\JRES 
RECOt1BlHANT HEPATITJS B VACCIHE 

STUOY 
TRU'fflENT 
lOT NUIIBER 
IIOSE 
PATUNT CLASS: 

IO t1C6 
NONRESPONllER!I (HI 

I TOTAL VACC:INEES I 11 PATIENTS) - DOSE Z I 
l---------------------------------------------------------------------------------------1 I DAYS POST VACCINATION I HUHIIER 

MX Ttl1PERATWE 1---------------------------------------------------------------------------------------I Wint 
I DES F, ORAL l I O I l I Z I 3 I 4 I S I I I t1A)( TEHP 

-••••••••••••••••••••••••••••• .. •••••••••••••••••••••• .. ••••••••••••••••••••••••••••••••••••••~•••••l••••••••••I•••••••••• 
Hm!l1AL I 1 I 1 I 1 I 1 • 1 I l I I 1 

I I 11.liO I ( 10,0lO I l 10,0lO I I 11,ll'.) I I 14,31.1 I l 14.31.1 I I , 10.or.1 
I I I I I I I I 

< 99 I 7 I 7 I e I 7 I 5 I s I I 7 
77.91.) I I 70.01.) I I eo.or., I I 77.er., I C 71.41.) I ( 71.4,o I I I 10.0;0 

I I I I I I I 
99 - 99.9 I 0 I z I 1 I 1 I 1 I 1 I I 1 

o.or., I ( 20.0Y.I I ( 10.or., I ( 11.11., I ( 14.31.1 I ( 1•.31.l I I f 10.01.l 

100 - 100. 9 I 1 I o I o I o I o I o I I l 
I c 11.ir.1 I I o.or., I r o.oio I c o.or., I t o.or., I I o.o;o I I c 10.0;0 

------------------------1----------1----------1----------1----------1----------1----------1---------------------1-----------TEt11'tRAl\lRE TAKEN I 9 I 10 I 10 I 9 I 7 I 7 I I 10 
I I 81.8)0 I C 90.9)0 I I 90.9)0 I ( 81.a:o I l 63.6:1.I I ( 6].6i0 I I C 90.9i0 

------------------------1----------1----------1----------1----------1----------1----------1---------------------1-----------TEHl'tRATtJRE HOT TAKEN I Z f 1 I 1 I Z I 4 I 4 I I 1 
I I 18.21.I I C 9.lY.l I l 9.llO I I 18.ZY.J I ( 36.4Y.J I ( 36.4i0 I I l 9.lY.I 

0 
0 
CJ) 

,0 

"' 



Table 3 (oont.) 

PATIENT COUNT tlAXIMUn TEl'IPERATUl!ES 
RECOttBINANT HEPATITJS 8 VACCINE 

STUDY 
TIIEATHEHT 
LOT Nllt'BER 
DOSE 

l 07~ 

PATIENT ClASSt 

CK444 
10 11CG 
HONRESPOHDERS IH t 

• TOTAL VACCIHEES ( 8 PATIENTS) - DOSE 3 I 
•--------------------------------------------------------------------------------------- • • DAYS POST VACCINATION • NUt19ER 

nAX TEMPERATURE •---------------------------------------------------------------------------------------1 WITH 
IDE& F,ORALJ • 0 • l • 2 I 3 I 4 I 5 • I .t1AXTEHP 

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

NORMAL • JI 41 ,1 SI SI SI I l 
I , 31.s;o t I so.o;o I • so.ox, • • 62.s:o I I u.s,o I • 62.sx, I • 1 n.sx, 
I I I I I I I I 

< 99 I s I 4 I , • J I 3 I J • I s 
• ( 62.s:o I ( 50. 0Y. ) I I so.o:o I f 37.57.) I I 37.SiO I ( 37.SiO I I I 62.SlO 

------------------------•---------- •----------l----------•----------l----------1----------1---------------------•-----------
TEHPERATURE TAKEN • a • a I a I a I a I a I I a 

I noo.o;o • uoo.o;o I uoo.o;o • noo.o;o I uoo.o:o • uoo.o;o I • noo.o;o 
------------------------•----------•----------1----------•----------•----------•----------•--------------------- •-----------TEHPERAT\JRE HOT TAKEN • 0 I O I O I O • 0 I O I I O 

I I 1 ,07.1 I I 0.07.) I I 0.07.t I ( 0.07.) I ( 0.07.) I I O.OY.) I I I 0.07.) 

0 
0 
OD 
,G 
v,I 
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PROGRAM: 

PURPOSE: 

VACCINE: 

PRIMARY 
INVESTIGATOR: 

STUDY LOCATION: 

25391/1 
l /21 /86 

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 c&re 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/ml) 

Stanley Plotkin, M.0./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 Bunnont 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 

ooflqil 



Study 816 

DATE STUDY INITIATED: ~ay 14, 1984 

DATE STUDY COMPLETED: In progress 

STUDY POPULATION: 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 and ant1-HBs, 
and have a nonnal ALT level. D1a1ys1s patients 
(excluding nonresponders to plasma-derived vaccine) 
and health care personnel have not previously 
received any hepatitis 8 vaccine. 

STUDY PROCEDURE: 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. 

25391/2 
1 /21 /86 

Dialysis patients receive 1.0 ml (20 mcg HBsAg) or 2 
x 1.0 ml (40 mcg HBsAg) intramuscular 1nject1ons of 
vaccine at O, l, 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. 

All serum samples are assayed for HBsAg, ant1-HBs, 
anti-HBc, and ALT. Samples may be tested for yeast. 
antibody. In addition, saq,les with an ant1-H8s 
titer? 25 mIU/ml niay be tested to detennine anti-! 
and anti-~ subtype specificity. 

ooeqs 



RESULTS: 

25391/3 
1/21 /86 

Study 816 

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. Number Vaccinated: 

Dose Injection Nu111ber 
im£.9l 

20 
40 

s 
4 

2. Serologic Results: 

5 
4 

3 
3 

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 -Hes responses are as 
follows: 

6"T (aIIJ/llll l 
Tille ~ POsitiva &nti-MBs All - rs 

(fblths) (mcg) S/N ~2. 1 IIIIIU/111 ~10 vaccinees SIil ~2.1 mIU/1111 ~1( 

-
7/8 20 100(1/1) 100(1/1) 136.9 136.9 136.9 

40 33(1/3) 33(1/3) 2.1 49.4 

12 20 50(1/2) 50( 1/2) 3.4 38.S 
40 67(2/3) 33( 1/3) 3.0 9.3 

Anti-HBs responses at 1 through 12 months are 
included in Table 1. 

3. Clinical Results: 

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

49.4 

38.5 
22.3 



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 IIIC9 dose of vaccine. 

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

Clinical Dose % Frequency by Injection Number 
Complaint 1mill 1 2 3 

Inject ion 20 0 (0/3) 0 (0/4) 0 (0/3) 
Site 40 0 (0/4) 0 (0/4) 0 (0/3) 

Systemic 20 0 (0/3) 0 (0/4) 0 (0/3) 
40 0 (0/4) 0 (0/4) 0 (0/3) 

Ho serious or alarming adverse reactions 
attributable to vaccination have been reported. 

ooecn 

Events Reported to OoBRR 

1. 

2. 

(15) (6) 
A 53-year old female subject, case no. had a 
history of hypertension, diabetes mell1tus, 
cirrhosis, severe renal osteodystrophy and 
end-stage renal disease (Jx/week he110d1alys1s). 
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. (o) o) 
with £SRO and severe peripheral vascular d1seu1;, 
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 lot 
g74/C-K446. His hosp1 ta l course was coq> 11 cated 
by postoperative blood loss, hypotens1on and 
hyperkalem1a. He subsequently experienced a 
respiratory arrest requ1r1ng 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. 



Tab1e 1 

Antibody Responses Among lniti•11y Seronegative Jt>nrespondel"S to P1agna-Oerilled Hepatitis B Vaccine 
(Dialysis Patients) Fo11011ing Vaccination with 20 or 40 111eg Doses of Yeast Recaminant 

Hepat\tis 8 vaccine Lot 914/C-K446 at 0, l, and 6 flonths in Study 816 

0 n:a 40mca 
GftT lnlIU/1111 GnT C111IU/ial ) 

Tilll! 7, '1litll Anti-Has 
(Months) 5/N > 2.1 

1 0(0/4) 

3 25(1/4) 

6 0(0/Z) 

7/8 100(1/1) 

12 50(1/2) 

25391-S/cfs 
12/16/85 

11tIU/ia1 ~ 10 

0(0/4) 

25(1/4) 

0(0/2) 

100(1/1) 

50(1/2) 

All --
Vaccinees S/N ~ 2. 1 

0.3 --
1.1 53.0 

0.3 --
136.9 136.9 

3.4 38.5 

rs \ with Anti-tlls A11 - rs 
111IU/llll ~ 10 S/N~2.1 inIU/111 ~ 10 Vaccinees S/N~2.1 IIIU/1111 ~ 10 

--- 0(0/3) 0(0/3) 0.3 --- ---
53.0 25(1/4) 25(1/4) 0.8 16 .1 16.1 

--- 33(1/3) 0(0/3) 0.9 9.5 ---
136.9 33(1/3) 33(1/3) 2.1 49.4 49.4 

38.5 61(2/3) 33(1/3) 3.0 9.3 22.3 

0 
0 
09 
-D 
~ 



STUDT 
1REITl1EHT 
LOT H\Jl18ER 
DOSE 
Pl lIEHT CLASS: 

0816 

CK't46 
20 '1CG 
NONIIESPONUERS co , 

Table 2 

PATIENT COUfT CLINICl l t0t1Pll INfS 
REtot1BIHINT HEPlTl~IS B VACCINE 

I TOTAL VICCI N!:ES f 5 PATIENTS, - DOSE 1 f 
1---------------------------------------------------------------------------- • I DAYS POST VACCINATION • NUHeER 

CLINICAL 1----------------------------------------------------------------------------• WITH 
C0nPLI INTS I O I 1 I 2 I 3 • 4 I 5 I l totfPLAIITTS 

.................................... , .......... l••······•• l••······•• l••······•• I••······-···········•····· ···-··········· 
-------------------------------- ·--•----------l----------t----------l---------- l----------1----------1----------1-----------
PERS<Jm Milli Cotff'lllHTS I O I O I O I O • 0 I O I I 0 

I c o.oz , • c o.oz, I c 1.ozt I c o.ozt • c o.ozt I c o.ozt • I c o.oz1 
-----------------------------------1----------•----------l----------l----------l----------1----------I---------- I-----------
PERSom 111TH NO COt'IPllINTS I 3 • 3 • 3 • 3 I 3 I 3 I I 3 

I uoo.oz, I uoo.oz , I n oo.o;o I noo.o:o I noo .oz, • u oo .ozt I • n oo.oz, 
-----------------------------------•---------- t----------1----------1----------1---------- I----------I---------- I-----------
Pt:RSONS 111TH NO Di l l I 2 I 2 I 2 • 2 I 2 I 2 I I 2 

I ( 40 . 0Z t I ( 40.07.1 I ( 40.0Zt I ( 40.0Zt I I ~0.07. t I ( 40 .0Zt • • f 40. 0ZI 

0 
0 
QI 
-0 
~ 



STUDY : 0816 
lREATnENT 
lOT NU 18(11 : Clt4ft6 
DOSE : 20 t1CG 
PATIENT CLASS: NOURESPONUERS 10 ) 

Table 2 (oont.) 

PATIENT CO\MT CLINICAL COt1PLAINT9 
RECOffl!lNANT HEPATil'.lS 8 VACCIHE 

-- --------------------------------------------------------------------------------------------------------------------------I TOTAL VACCINEES I S PATIENTS) - DOSE 2 I 
1- ·--------------------------------------------------------------------------1 I DAYS POST VACCINATION I tM!BtR 

CLINICAL 1---------------------------------------------------------------------------I MITH 
COMPLAINTS I O I 1 • 2 • 3 • 4 • 5 I •cOtlPLAINTS ................................... , .......... , .......... , .......... , ..........•..........•.......... , ..........• .......... 

-----------------------------------1----------I----------I---------- I----------I---------- I----------I----------I-----------
PERSONS MITif COMPLAINTS I O I O • 0 • D I O • O I • O 

• c o.oz, • c o.07.l • c o.o:o I I o.o:o I , o.or., I , o.o;,o I I c o.oz1 

-----------------------------------1----------l----------•----------l----------l----------•----------l----------l-----------,ERSONS NITH NO COMPLAINTS I 4 I 4 I 4 I 4 I 4 I 4 I I 4 
I cioo.ox, I c100.ox1 I c100.ox1 I 1100.07.1 I 1100.07.1 I 1100.07.1 I I 1100.or.1 

-----------------------------------1---------- l----------l----------l----------l----------l----------l----------l-----------, ERSONS NITH NO DATA I 1 I 1 • l I 1 I l • l I I l 
I c 20.07.I I c t0.07.1 I c 20.07.J • I 20.07.I I c 20.07.J I I 20.07.1 I I I 20.07.I 

0 
0 
-0 
0 
0 



Sl\JDY 
TRE ATtttHT 
LOT NUt18ER 
DOSE I 
PATIENT ClAss: 

0516 

CK'+'46 
eo MCG 
HONRESf'ONOERS ( 01 

Table 2 (cont.) 

PATI!NT COUNT CLINICAL CottPLAIKTS 
R£COl18IHAKT HEPATI! IS 8 VACCIIIE 

I TOTAL VACCIH£ES I J PATIEHTSI - DOS£ J I 
l----------------------------------------------------------------------------1 
I DAYS POST VACCINATION I Nl.118ER 

CLINICAL l----------------------------------------------------------------------------1 WITH CCl1PLAINTS I O I 1 I Z I J I - I 5 I IC011PLAINTS 
·································••l••······••l••·······•l••······•· l••··········· .. ··••Hl••······••l••······••I••········ -----------------------------------1----------l----------t----------l----------l----------1----------l----------l-----------
l'ERSONS WJ TH Cot1PUIHTS I O I O I O I o I o I o I I o 

I I 0.07.1 I f o.o;o I f 0.01.I I I 0.01.1 I I 0.07.I I I 0 . 01.1 I I I 0 . 01.1 
-----------------------------------l----------l----------1----------1----------1----------I----------I----------I-----------
PERSONS WITH tlO COffl'LAINTS I 3 I 3 I 3 I 3 I 3 I 3 I I 3 

I u oo.o:o I 1100.01.1 I (100.0)0 I 1100.01.1 I 1100.01., I 1100.01.1 I I UOO,Cl:1.1 

--------·--------------------------1----------1----------I----------I----------I----------I----------I----------I-----------
PERs~ Wtllf NO DATA I o I a I a I o I o I e I I e 

I I 0 . 0:1.J I I 0.01.1 I I 0.0:1.1 I I 0.01.1 I I 0.0:1.J I I 0.0:1.1 I I C 0.01.1 

0 
0 
-0 
0 -



STUOT 0816 
Tif£ATHUIT 
LOT NUMBER 0:446 
DOSE ZO t1CG 

Table 3 

PATIENT COUNT "AXI,_,,., TEHPERAT\JRES 
RECOMeJHANT HEPATIT}S B VACCJH! 

PATIENT CUSS NOllRESPOM>ERS (DJ 

• TOTAl VACCIH£ES I 5 PATJEHTSJ - DOSE 1 I 
1--------------------------------· ------------------------------------------------------1 I DAYS POST VlCCIHlTION I NUl'fflER 

NAX TEttPERAT\JRE •---------------------------------------------------------------------------------------1 WITH 
C DEG F • OR Al J • 0 I l I t • J • 4 I 5 I I I NA>< TEtfP .......................................................................................... , .......... , ..........•.......... 

• • • • • I I I 
"°""Al • l I l I l I l I l I l I I l 

• C ]].37.) I C 50.07.) • I ]].3)0 • C 33.3l0 I I 50.0lO I I 50.0:I!) I I ( 33.3%) 

I I • • I I I I 
< ~9 • z I 1 I t I z I 1 I 1 I I z 

• I 66.7l0 I I 50.0lO I C 66,77.) I I 66.77.) I C 50.0%) I ( 50.0Y.I I I I 66.7)0 

------------------------•----------•----------l----------•----------l----------l----------•---------------------I-----------
TENP£RATIJRE TAKEN • 1 I z • 1 I 1 I r I r I I 3 

• I 60.0X) • ( 40.0Y.J • I 60.0?.I • I 60.0lO • I 4'0.0lO I I ltO.OlO I • I 60.0lO 

---------------- .-------l----------l----------•----------•----------l----------1----------1---------------------I-----------
TEHPERATIJRE HOT TAktN J Z I 3 • £ • Z • 3 I 3 I I Z 

• r 1to.o,:, I, 60.oi, I, 1to.ox1 I , Ito.ox, I , 60.ox, I , 60.ax1 I I c 1to.ox1 

:> 
C 
.0 
0 
N 



STIJDY 
TREATI1EHT 
LOT HUMBER 
DOSE 
PATIENT ClASS: 

0916 

Ck446 

Table 3 ( cont. ) 

PATI ENT COUNT "AXINUn TEffl'ERATIJRES 
RECOt18INAHT HEPATIJIS 8 VACCINE 

20 MCG 
HOHRESPOHDERS ( D ) 

I TOTAL YACCINEES f 5 PATIENTS ) - DOSE 2 I 
1--------------------------------------------------------------------------------------- I I DAYS POST VACCINATION I tl\JlfflER 

NAX TENPERATIJRE l---------------------•-----------------------------------------------------------------1 WITM 
(DEG F,ORAL I I O I l I ! I 3 I 4 I 5 I I I NAXTENP 

--•••••••••••••••••••••l••••••••••l•••••••••• l••••••-••l••••••-••l•••••••••• l••••••"••l•••••••••• l••n••••••I•••••••••• 
I I I I I I I I 

N!lltt1AL I t I z I z I z I z I z I I :z 
I • s o . 01.1 I r 66.r.1.1 I• H.r.1.1 If 66.T/. I Ir 66.r.t. , I• 66.T/.I I I , s o .o;o 
I I I I I I I I 

< 99 I 2 I 1 I 1 I 1 I 1 I 1 I I z 
I t so.o:o I I n.1:0 I I 33.3?.I I I 33.JY.I I I 33 .3?.I I c :n.3;0 I I c so.o;o 

------------------------l----------l----------l----------l----------l----------1----------1---------------------I-----------
TENPERATIJRE TAKEN I 4 I 3 I 3 I 3 I 3 I 3 I I 4 

I I 80.0?.) I I 60.01.1 I I 6 0.0lO I I 60.0Y. I I I 60. 0Y. I I ( 60.0lO I I I 80.0Y.I 

------------------------1----------1----------l----------l----------l----------l---------- l---------------------1-·---------
n:ttPERATURt HOT TAKEN I l I t I I! f t I Z I I! f I 1 

I I to.oio I f 40.01., I c 4 0 . 0Y.I I I 40.01.1 I r 40 .01.1 I c 4 0.01.1 I I , u.o:o 

0 
0 
-0 
0 
\JOI 



STUDY 
TRt:ATt1£NT 
LOT HUMBt:R 
DOSt: 
PATIENT ClASS 

De16 

CKqq6 

Table 3 (cont.) 

PATIEffT COUHT HAXIHUt1 TEHPERAT\JRES 
REC0118INANT HEPATI1I5 9 VACCIHE 

2:D 1'1CG 
NONRUPONOERS lO l 

I TUTAL VACCINEES I J PATIENTSI - DOSE J • 
•---------------------------------------------------------------------------------------• I DAYS POST VACCINATION I NUt1MR 

HAX TEMPERATURE l---------------------------------------------------------------------------------------1 MITH 
(DEG F', CRALi I O • 1 I t I 3 • 4 I 5 I I I "AX TEMP 

••••••••••••••••••••••••••-••••••••-••••••l•••••• .. •••••••••••••••• .. ••••••l•'""'••••••l••••••••••I••••••••••••••••••••• 
I I - I I I I I I 

NORNAl I Z I t I Z I Z I Z I t I I t 
• c100.01.1 I l l OO.OY.I I 1100.01.1 I 1100.07.1 I 1100.01.1 I 1100.01.1 • I 1100.ox t 

------------------------l----------l----------l----------l----------l----------1----------1--------------------- l-----------
taff'ERATURE TAKEN I Z I l I 2 I I! I t I t I I I! 

I I 66.7Y.I I I 66 ; 7Y.I I I 66 . T/.J I I 66.7Y.l I I 66.77.l I I 66.77.1 I I I 66.7Y.I 

------------------------l----------1----------l---------- l----------l----------l----------l---------------------1 -----------
TEt1PERA~ E HOT -TAKEN I 1 I 1 I 1 I 1 I l I 1 I I 1 

I I 3].37.1 I ( Jl.37.) I ( 33 . 37. I I I 33.JY.I I I 33 .31.1 I I 33.3)0 I • I 33.l:f.l 

0 
0 
-0 
0 
&;: 



STUOY 
TRUTt1ENT 
LOT NUt18ER 
DOSE 
PATIENT CLASS 

0816 

CK4't6 
ftO t1CG 
NOflRESPOtCJERS (0 t 

Table 4 

PATIENT COUNT CLINICAL COHPLAINT9 
RECOHBINANt HEPATITIS B VACCINE 

I TOTAL VACCIHEES r 4 PATIENTS, - DOSE l I 
l----------------------------------------------------------------------------1 l DAYS POST VACCINATIOH I t-U1BER 

CLINICAL l----------------------------------------------------------------------------1 WITH 
COffl'LAINTS I o • 1 I 2 • J I 4 I 5 I l cOMPLAINTS ................................... , ..........•.......... , ..........•.......... , .......... , .......... , ..........•.......... 

-----------------------------------•----------•----------1----------l----------1----------1----------1---------- I-----------
PERSONS WITH CONPU INTS • 0 I O • 0 I O I O I O I I 0 

I ( O.OY.I • C o.o;o I ' O.OY.I I ( o.o;o • ( o.oY., I I o.oY., I I I O.OY. I 
-----------------------------------1----------I----------I----------I----------I----------I----------I---------- I-----------
PERSOHS MITH HO Cot1PI.AltmS • 4 I 4 • 4 • 4 • 4 I 4 I I 4 

I uoo.oY.1 I uoo.o;o I uoo.ox, • noo.ox, I uoo.ox, I 1100.ox 1 I • u oo.ox, 
-------- ·--------------------------1----------l----------l---------- l----------•---------- l---------- l---------- •-----------
PERSONS MI TH HO DATA I O • 0 I O • 0 I O • 0 • I 0 

• ( O. 07. J • I O. 07. , I ( 0. 07. , I f O. o;o I I O. o;o I ( 0. 07. , • I I O . OY. I 

0 
0 
~ 
0 
JI 



ST\JUT 0816 
TRUTI1EHT I 

LOT NUf18ER CK446 
DOSE 40 ttCG 
PATIENT CLASSI HOHRESPOHDER!I IDI 

Table 4 (cont.) 

PATIENT COUNT CLINICAL COHPLAINTS 
RECOM91HANT HEPATI~IS B VACCINE 

I TOTAL VACCIHEES C ~ PATIENTS! - 005£ 2 I 
1----------------------------------------------------------------------------I I DAYS POST VACCINATION I NU119ER 

CLINICAL l----------------------------------------------------------------------------1 WITH 
COt1PLAINTS I O f 1 f 2 I 3 I 4 f 5 f ICOHPLAINTS ................................... , •......... , .......... , .......... , .......... , .......... , .••....... , .......... , ......... . 

-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSOHS WITH COl'tPLAtNTS I 0 I 0 I 0 I O I 0 f 0 I I 0 

I c o. o:r., I c •. o;o I I o • o:r.1 I c o. or. 1 I I o. ox I f I o. o,n I I c o. o:r. , 

-----------------------------------1----------l----------l----------l----------l----------l----------1----------I-----------PERSOtlS WITII tlO CONPLAINTS I 4 I 4 I 4 I 4 I 4 I 4 I I 4 
I (100.07.) I fl00.07.I I r100.o:r.1 I 1100.07.1 I r100.o:r.1 I (100.07.1 I I 1100.0Y.I 

-----------------------------------1------- ---l----------l----------l----------1----------1----------1----------I-----------
PERSOMS WITH HO DATA I O I O I 0 1 0 I O I O I 1 0 

I ( 0.07.l I ( 0.01.1 I I 0.07.) I ( 0.07.1 I ( o.o;o I t o.o:o I I I D.07.) 

0 
0 
4 
0 
O" 



SlUIJY 
TREATttENT 
lOT HUt18ER 
DOSE 
PATIENT CLASS 

0816 

CK446 
40 t1CG 
HOHRESPOMJERS 10 ) 

Table 4 (cont. ) 

PATIENT C~ ClIHICAl CONPlAIHTS 
RECOt1BINAHT HEPATITI S B VACCINE 

----------------------------------------------------------------------------------------------------------------------------I TI>TAL VACCINEES ( 3 PATIENTS) - DOSE J I 
1---------------------------------------------------------------------------- I 
f DAYS POST VACCINATION I tMtBER 

CLINICAL 1----------------------------------------------------------------------------I NITH 
Cllffl'lAINTS I O I 1 I 2 I J I 4 I 5 I lt011PLAIHTS 

•••••••••••••••••••••••••••••••-••t••••••••••t••••••••••l•••••••••••"••••••••l•••••••••• l••••••••••I••••••••••••••••••••• 
-----------------------------------1----------l----------•---------- I----------I----------I---------- I----------I-----------
PERSOHS NITII Cot1P LA IMTS • I I O I 0 I 0 I 0 I o I I o 

I < o.o;o I c o.o?., I c o.o?.J I • o.o?., • c o.oz, I ( o.o?. J I I c o.ox , 
-----------------------------------•---------- l----------l----------1----------1----------1----------I----------I-----------
PERSOHS NITM NO COt1PLAINTS I J I J I 3 I J I S I J f I J 

I 1100.oz, I uoo.oz, I uoo.oz, I noo.o:o I 1100.0?.J I noo.ox, I I uoo .01. , 
-----------------------------------1----------1----------1----------1----------1----------1----------1----------1-----------
PERSONS WITH HO DATA I O I O I O I O I O • 0 I I 0 

f I 0. 0?.) I C 0. o;o • C O. 07.1 I C O. 07.) • I O. 07. J I ( I . 0?. ) I I l O. 01. J 

0 
0 
.0 
0 
---4 



STUDY 
TREATMENT 
LOT NIJl18ER 
DOSE 
PATIENT Cl.A!l!I 

0816 

CK446 

Table 5 

PATIENT tOIJHT " AXIHl.l1 TE"PERAT\IRES 
RECOH8lNAMT HEPATI~IS B VACCINE 

40 HCG 
NONRESPONDER!I ID) 

I TOTAL VACCI NE£!! I 4 PATIENTS) - DOSE l • 

1---------------------------------------------------------------------------------------I I OAY!I POST VACCINATION I t1Ut18£R 

NAX TEHPERA~E •---------------------------------------------------------------------------------------1 MITff 
I DE(; F, OHLI I O I l I Z I l I 4 I 5 I I • HAX TEHP 

••••••••••••••••••••••••l•••••••••• l••••••• .. • •••••••••••••••••••••• l••••••••••l•••••••••• l••••••••••I••••••••••••••••••••• 
I I I I I I I I 

NOOrtAL I 1 I l I 1 I 1 I 1 I 1 I I l 
I 1 2s , or., I 1 2s.or.1 I, 2s.01.1 I c 2s.01. 1 I , zs.ox1 I , 25.01.1 I • , 25,011 
I I I I I I I I 

< 99 I l I z I 1 I 3 I z I l I I 1 
I I 75.0:0 I I 50.01.I I I 25.0Y.) • I 75 . 0X J I I 50.01.1 I I 75.01.) I I I 25 .01.1 
I I I I I • I I 

99 - 99.9 I o I 1 I z • o I 1 I o I • 2 
I I O. or. l I I ZS, 01.) I I 50, or.) I I O, OY. I I I 25, ox I I I O. ox ) I I I 50. ox I 

------------------------1----------•----------1----------1----------1----------•----------1---------------------•-----------TErtPERATURE TllltEH I . 4 I 4 I 4 I 4 • 4 l 4 I I 4 
• 1100. 0Y.) I 1100.0X) I 1100.0Y.) I 1100.0)0 I 1100,0XI • 1100.0XI I • 1100 . 01.1 

------------------------ l----------l---------- l----------l---------- l---------- l----------1---------------------1-----------
TEHPERATURI! NOT TAKEN • 0 • 0 • 0 I O I O I O I I 0 

I I O, 01. J I I O. or. I I 1 0. o;o I I O, 01. J I I O. 01. J I I O. DiO I I I O. 01. I 

0 
0 
.lJ 
0 
a, 



STUDY 
TlfEATMEHT 
LOT NUMBER 
DOSE 
PATIENT CUSS 

0816 

CK446 

Table 5 ( cont. ) 

PATIENT COUNT ffAXI..._.., TEffl'ERATURES 
RECD'18IHANT HEPATilIS 8 VACCINE 

40 t1CG 
t«»llESPONDERS fDJ 

• TOTAL VAttIHEES f 4 PATIENTS) - DOSE Z I 
1---------------------------------------------------------------------------------------I • DAYS POST VACCINATION I NUmER 

nAX TEffl'ERATURE •--------------------------------------------------------------------------------------1 WITH 
fDEGF,ORALJ • 0 I 1 It • 3 • 4 • 5 • I IHA><TEttP 

o•o••••••••••o••••••••••••••o•••••••••••••••••••a .. •••••••••••••••l••••••••••l••••••••••l••••••••••I••••••••••••••••••••• 
• • • I • • I • HORrtU • 1 • l • 1 I l I 1 • l I I 1 
I , zs.o;o I , zs.oz1 I , zs.o;o I I zs.o;o I , zs.oz1 • , zs.o;o I I I u.o;o 
I I I I I I I I 

< •• • z I t -I z I z I t I 2 I I I 
I 1 50.07.1 I c so.or.I I f 50.07.I I I so.o?.I I I 50.07.1 I I so.oz, I I I zs.oY.J 
I I • I I I I I 

99 - c,9,9 I 1 I 1 I 1 • l I 1 I 1 I I z 
I ( 25.0)0 I ( 25.0Y.I I ( ts.0-,:1 • I ts.o:.n I I t!S.07.1 I I zs.oi, I I I 50.0-,0 

------------------------1----------1----------l----------•----------l----------l----------•---------------------•-----------
TEHPERATURE TAKEN • 4 I 4 I 4 I 4' • 4 • 4 I • 4 

I noo.01.1 I noo.o;r.1 I noo.ox, I noo.or.1 I noo.ox1 I uoo.o,o • I noo.or.1 
------------------------l----------l----------•----------l----------l----------l----------1---------------------1-----------
TEHPERATURt NOT TA~EN I O I O I O I O I O I O I I 0 

I , 0.01.1 I , a.ox, I c 0.07.J I c o.or., I , o.or., • , o.o;o I I , o.or.1 

0 
0 
.0 
0 
.0 



ST\IDY I 0816 
TR l:AfflEHT 
LOT HUMBER I CK4% 
DOSE I ltO nee 

Table 5 (cont.) 

PATIENT COUNT nAXI~ TEnP£RATUlES 
RECOt18INANT HEPATI~IS B VACCINE 

PATU HT CLASS: NOtllUSPOMJERS CDI 

----------------------------------------------------------------------------------------------------------------------------I TOTAL VACCINEES I J PATIENTS) - DOSE J • 

l---------------------------------------------------------------------------------------1 I DAYS POST VACCINATION I NUt19ER 
HAX TEHPERATUIIE •-------------------------- - ---- --------------------------------------------------------1 WITH 

IDE6 F, ORAL I • 0 I l I 2 • 3 • 4 • 5 • • I HAX TEHP 
a••••••••••••••••••••••••••••••• .. •l•~•••••••••••••••••••••••••••••• l•••••••••• I••••••••••••••••••••••••••••••-••••••••••• 

I I • I I I I • 
< 99 I 2 I 2 I 2 • J • J • J • I 2 I 1 66 . na 11 66.71.t I • 66.T/.J I uoo.oY. 1 • 1100.oY.1 • uoo.o;o I 11 66.n J 

• I I • • I I I 
99 - 99 . 9 • l I l I l • o • o .I o I I l 

I I U.37. J I ( 33 . 37. t I I U.JY.I I I o.o:o • I 0 .Ol!I I I O.0Y.J I I I 33 .liO 

------------------------1----------1----------•---------- l----------l----------•----------•--------------------- •-----------
TEHPERATURE TAKEN • 3 I J • 3 • 3 • 3 • 3 • • 3 

I 1100.01., I n oo.oio I 1100 .0:r.1 I 1100.0;0 I uoo.o;o I 1100.oY. J I I noo.oio 

------------------------•----------1----------•----------•----------1----------1----------1---------------------1-----------TEffllERATURE MOT TAKEN I O I O I O • 0 • 0 I O I I 0 
• , o .o;o I c 0 .01. 1 I c o .ox J I , o .or., I c o.oY. 1 • ,. o .o:r. , I I I o.o:r. t 

0 
0 
-0 -0 





PROGRAM: 

PURPOSE: 

VACCINE: 

PRIMARY 
INVESTIGATOR: 

SECONDARY 
INVESTIGATOR(S): 

STUDY LOCATION: 

DATE INITIATED: 

DATE COMPLETED: 

2471 I/1 
1/19/86 

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 
plasma-derived vaccine who 
(anti-HBs negative) 

2. preinmune healthy adults 

previously with 
were nonresponders 

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, M.D. 
Joseph C. Rogers, M.D. 
Joseph P. Ro111ano, M.O. 

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 

00911 



STUDY POPULATION: 

PROCEDURE: 

24711-2 
1 /19/86 

Study 817 

The study population will cons1st 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 wUh 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 non11al ALT 
leve 1. 

Study participants are allocated to one of two 
regimens as shown below. All injections are 
intramuscular. 

Group 

1. Prei1m1une 
2. Nonresponders 

5 
4 

Dose 

1.0 ml (10 mcg) 
1.0 ml (10 IIICg) 

Time of 
Vaccination 

0 
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 blood specimen (10-15 ml) is obtained from each 
participant approximately 2 weeks before the first 
vaccination. Post-vaccination blood sa111>les are 
obtained at l, 2, 3, 6, 8, 12 and 24 months. The 
samples are assayed for HBsAg, anti-HBc, anti-HBs, 
yeast antibody and ALT. Those with antf-HBs titers 
> 25 mIU/ml may be tested for the proportions of 
anti-! and anti-g activity. 
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RESULTS: 

2471 I/4 
1 /19/86 

Study 817 

NONRESPONOERS TO PLAS~ VACCINE: 

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

1. Number Vaccinated: 

Injection No . 
.J_ _2_ _3_ 

4 4 3 

2. Serolog1c Results: 

Sero logic data are avi lab le for two study 
participants at 7/8 months. 

At seven months neither of the two vaccinees 
tested had seroconverted. Table l shows 
seroconversion rates and GMT's for up to 7/8 
months of follow-up. 

3. Clinical Co~pla1nts: 

Clinical follow-up data are available for four 
participants fol lowing the first two injections 
and for three after the th1 rd injection. 
Specific complaints and maximum temperatures 
reported during · the five days of follow-up 
following each injection are provided in Table 
2. 

Frequency · in \ by Injection No. 
Type of CC.,laint _L_ _2_ ..J_ 

Inj«~ion Site 

Systemic 

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

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

There were no serious or alarming adverse reactions 
attributable to vaccine. 
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STUDY 
POPULATION 
DOSE 
LOT 
l!EGittEN 
INITIAL SEROLOGY: 

TittE 
lt10HTHSI 

Table l 

ANTIBODY l!ESPOHSES FOLLOWING VACCINATIOtl MITH RECOtlBIHAHT HEPATITIS 8 VACCIME 

0817 
NOURESPOHOEl!S IHI 
10 t1CG 
CK444 
0, 1, AHO 6 ttOHTHS 
NEGATIVE 

I Y. WITH AHTI•HBS I GMT ltfIU/l'ILI I 
l---------------------------------------1-----------------------------------------------------I I I I RESPONDERS I 
1---------------------------------------l-----------------1-----------------------------------I 
I SIN>= 2.1 I MIU/Ml>= 10 I All VACCINEES I S/N >= 2.1 I MIU/NL>= 10 I 

···········-·········· .. · ······································ ····•*••··········································· 
PRE VAC 

1 MONTH 

2 MOlffHS 

3 110HTHS 

6 l'IONTHS 

7/8 MONTHS 

0Y. 

O?. 

0:t. 

01. 

O?. 

01. 

10/41 

(0/31 

(0/1) 

10/2) 

10/11 

10/2) 

I 0Y. 
I 
I OY. 
I 
I 01. 
I 
I 01. 
I 
I ox 
I 
I 01. 

10/4) 

C0/31 

10/1) 

(0/21 

(0/1 I 

(0/21 

0.4 

o. 3 

0. 3 

0 . 3 

1. 9 

0.7 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

-
0 
0 
-.0 -.i:, 



STOOY 
TRUTHEHT 
LOT N\11!8£1! 
DOSE 
PATIENT CLASS 

0817 

CK444 
10 MCG 
NOIIIIESPONDIERS IHI 

Table 2 

PATIENT COUNT CLIHICAL COl1PLAIHTS 
RECOHBIHAHT HEPATITIS B VACCINE 

I TOTAL VACCitlEES l ,_ PATIENTS I - DOSE 1 I 
l----------------------------------------------------------------------------1 
• DAYS POST VACCINATION • t1Ut181:R 

CLINICAL •----------------------------------------------------------------------------1 WITH 
COMPLAINTS • 0 • l • 2 • 3 I 4 I 5 I ICDHPlAIHTS 

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

REACTION, lOC U UNJIECT . SITE I I l I 0 I I I 0 I 0 I 0 • • l 
I l 25.0XI • l 0.07.1 I l 0.IXI I l 0.0XI • l 0.0XI • l 0 .0?.I • I ! 25 . 0XI 

----------------------------------- •----------•----------•----------•----------•----------1----------1----------1-----------SORENESS • l • 0 I I • 0 I O I O I I l I , 25. 01.1 I I o. 01.1 I I o. ox I I l o. 01.1 I l o. ox, I I o. o;: , I I 1 25 . 01.1 
-----------------------------------1----------I---------- I----------I----------I---------- I----------I- ---------1-----------
SYSTEHIC I O I O I l I O I O I O I I l I I O.OXI I I 0,0;:1 • ! 25.07.I I I 0.07.1 • ! O.OXI I I O.OX> I I ! 25.07.1 

--------------------------------------------------------
1 • • I I 

t1USCULOSKELETAL • O • 0 • l I O I O • 0 I • 1 
o.ox> I l o.ox, • 1 zs.ox, I t a.ox, I r a.ax, • t o.ar.1 I • 1 25.or., 

I I • I I I I 
SHOULDER PAIN I o I o I l • o I O I O I I I I I a.o;o • ( 0.0;:1 I I 25.07.) I I 0 . 0½1 I I 0 . 07.) I I O.DX) I I I 25.0XI 

-----------------------------------1----------l----------•----------•----------•----------l----------•----------I-----------
PERSDNS WITH COMPLAINTS I l I O I 1 • 0 I O I O I • 2 I 1 2s.ox1 I I a.ox, I 1 2s .ox, • 1 o.ox1 I I o.ax, • 1 o.ox1 I I I so.ox1 
-----------------------------------•----------l----------1----------I----------I----------I----------I----------I-----------
PERsor1s WITH HO cor1PU INTS I 3 I 4 I 1 I 4 I 4 I 4 I I z I I 75.07.1 I 1100.0i:l I I 75.DXI I 1100.0XI I 1100.0XI I 1100.0XJ I I I 50.0%1 
-----------------------------------1----------1----------I----------I----------I----------I----------I----------I-----------
PERSOHS WITH HO ouA I a I o I o I o I o I o I I o 

I I O.OXl I I O.OXl I I O.OXI I I O.OXI I t 0.07.1 I I 0.07.1 I I I O.OXI 

-
0 
0 
,0 -1.11 



STUDY 
TREATt1ENT 
LOT IMl8ER 
OOSE 
PATIENT CUSS 

0817 

CK444 
10 t1CG 
NOtlRESPONDERS IH) 

Table 2 (cont.) 

PATIENT COUNT CLINICAL COHPLAINTS 
RECOt1BIHAHT HEPATITIS 8 VACCINE 

I TOTAL VACCINEES I 4 PATIENTS) - DOSE 2 I 
l----------------------------------------------------------------------------1 
I DAYS POST VACCIHATIOH I HU11BtR 

CLINJCl l 1-----------------------------------------·---------------- ------------------I WITH 
COMPLAINTS I O I l I 2 I 3 I 4 I 5 I IC011Pll IHTS 

••••••••••••••••••••••••••••••••••• l•••••••••• l•••••••••• l••••••••••l•••••••••• l•••••••••• l•••••••••• l••••••••••I•••••••••• 
-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSoHs WITH COl1PUIHTS I O I O I O I O I O I O I I 0 

I I 0, O?. I I I O. 0% I I I O. 0lO I I 0. O?. I I I O. O?. I I I O. O?. I I I I 0. OX I 
-------------------------------- ---1---- ------I----------I----------I----------I----------I----------I----------I-----------
PERSONS WITH NO tOMPLl IHTS I 4 I 4 I 4 I 4 I 4 I 4 I I 4 

I 1100.or.1 I 1100.or.1 I 1100.or.1 I 1100.or.1 I 1100.or.1 ~ 1100 . or.1 I I 1100.01.1 

-----------------------------------1----------l----------t----------l----------l----------l----------l----------l------·----
PERSONS WITH NO OITA I O I O I O I O I O I O I I 0 

I l O.OY.I I I O.OY.I I I O. OY.I I I O.OY.I I I O.OY.I I I O.OXI I I C 0.01/.l 

-
0 , 
O ' 
-0 . .... ' 
a-



STUOY 0817 
TREATH£NT 
LOT HUMBER l CK,,~ 
DOS[ 10 t1CG 
PATJ£HT CLASS: HOtlRESPON>fRS IH I 

Table 2 (cont . ) 

PATIENT COUNT CLINICAL COl1PLAINTS 
RECDHIIIHANT HEPATITIS 8 VACCI NE 

• TOTAL YACCINEES I 3 PATIENTSI - DOSE 3 I 
1----------------------------------------------------------------------------I I DAYS POST VACCitlATION I NUt18ER 

CLINICAL •----------------------------------------------------------------------------1 WITH 
COt1PLAINTS I O I 1 • 2 I 3 I 4 I S I ICOttPLAIHTS ...................................•.......... , ..........•.......... , ..........•...•...... , .......... , .......... , ......... . 

-----------------------------------•---------- l----------•----------l----------•----------1----------1---- -----1-----------
PERSotlS WITH CCt1PlAINTS • 0 I O I O I O • O • O I I o 

• I O. o;o I I O. 0% I • I O. ox I I I O. ox I • I O. O?. I I I O. G?. I I I I O. ext 
-----------------------------------1----------l----------l----------l----------•----------I----------I----------I-----------
PERSOHs WITH NO CotfPLAIHTS I 2 I 2 I 2 I 2 I 2 I ! ' I I ! I (100.0?. I I ( 100.0?.t I 1100.0%1 I (100.0XI I 1100. 0Z t I ( 100 . 0Z I I I 1100 . 0Z I 
-----------------------------------•----------l----------l---------- l----------l----------1----------1----------1-----------
PERSOtfS WITH HO DATA I o I o I o I o I O I O I I o 

I I o.oio I I o.o;o I 1 0.01.1 I I o.o:o I 1 0.01.1 I c o. o:o I I I o.o;o 

·-
0 
0 
-0 -· ....., . 



0817 

Table 3 

PATIENT COUNT HAXI111Jtt TEHPERATURES 
RECOMBINANT HEPATITIS 8 VACCINE 

STUDY 
TREATHENT 
LOT IU15ER 
DOSE 

I Cl<444 

PATU HT CLASS : 
10 t1CG 
HOIIRESPOMIERS (H I 

I TOTAL VACCIHEES t 4 PATIENTS) - DOSE 1 I 
1---------------------------------------------------------------------------------------I I DAYS POST VACCINATION I HUt18ER 

HAX TEMPER ATURE l---------------------------------------------------------------------------------------1 WITH 
lOE6 f , GRALi I O I 1 I 2 I 3 I 4 I 5 • • • HAX lEHP 

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

< 99 I 4 I 4 I 4 I 4 I 4 • 4 I I 4 
I 1100.01.) f (100.01.1 f (100.07.I I 1100.0Y.l I 1100.07.1 I 1100.07.) I I 1100 . 0ZI 

------------------------l----------l----------l----------l----------l----------t----------1---------------------1-----------
TEMPERATURE TAl<EH I 4 I 4 I 4 I 4 I 4 I 4 I I 4 

I 1100.07.l I 1100.01.1 I 1100.07.1 I 1100.0ZI I t l 00.07.1 I 1100.07.l I I 1100 . 01.1 
------------------------1----------1--------· -l----------l----------•----------1----------I---------------------I-----------
TE11PERATURE HOT TAKEN I O I O • 0 I O I O • O I I 0 I t o.o:o I I o.o;o • c 0.01.1 I 1 0.01.1 • 1 o.oz, I , o.o;o I I , o.o;o 

--
0 
O · 
..0 -· OD 
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TREATMENT 
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DOS! 
PATIEHT CLASS 

0817 

CK444 

Table 3 {cont.) 

PATltNT COUHT t1AXll't.Jt1 Ttt1PERAT\JRES 
RECOl181NANT HEPATITIS B VACCIIIE 

10 11CG 
HOHRESPONIERS lHI 

• TOTAL VACCINEES C 4 PATIEHTSI - DOSE 2 I 
1---------------------------------------------------------------------------------------I I DAYS POST VACCIHATIOH I NUffflER 

HAX Ttt1PERATUR£ 1---------------------------------------------------------------------------------------I WITH 
l0t6 F, ORAL) I O I 1 I 2 I 3 I 4 I S I I I ttAX UHP 

••••••••••••••••••••••••l••••••••••l•••••••••••••••••••••l••••••••••l••••••••••l••••••••••l••••••••••l••••••••••l••o•••••• 
• I I I I I I I 

HOl!t1AL I 1 I 1 I 1 I l I l I 1 I I 1 
I l 25.0XI I l 25.0XI I l 25.0XI I l 25.0XI I l 25.0XI I l 25.0XI I I l 25.0XI 
I I I I I I I I 

< 99 I . J I J I J I J I l I J I I 3 
I 1 1s.ox1 I , 1s.ox1 I 1 1s.ox1 I 1 1s.ox1 I c 1s.o:o I r 1s.ox1 I I 1 75.o;o 

------------------------I----------I----------I----------I----------I----------I----------I---------------------I-----------
TE11PEAATURE TAKEN I 4 I 4 I 4 I 4 I 4 I 4 I I 4 

I noo.o,o I 1100.07.1 I 1100.07.1 I (100.0)0 I (100.0XI I (100.0~I I I (100.0XI 
------------------------l----------l----------t----------l----------l----------l----------l---------------------l-----------
TE11PERATURE NOT TAKEN I O I O I O I O I O f O f I 0 

I I o.ox1 I I o.o;o I I o.ox1 I I o.ox• I , o.o;o I I o.ox1 I I c o.ox, 

-
0 
0 
,D ... 
,D 
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01'17 

CK444 

Table 3 (cont.) 

PATJEHT COUNT HAXltf.WI TE11PERATURES 
RECONBIHAHT HEPATITIS B VACCINE 

10 t1C6 
HONRESPOtl>ERS (HJ 

I TOTAL VACCIHEES C l PATIEHTSI - DOSE 3 I 
1--------------------------------------------------------------------------------------- I I DAYS POST VACCINATIOH I tut1BER 

NAX TEHPERATURE l---------------------------------------------------------------------------------------1 MITH 
CDEGF,ORALI • 0 • 1 • ! I l I 4 • 5 I • I NAXTEMP 

••••••••••••••••••••••••••••••••••••••n•••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••••• 
• I • • I I I I 

< 99 • z I z • z I z • z I z I • z 
• uoo.o;o I noo.o;o • noo.ox , • 1100.01.1 I noo.o;o • noo .oio I I 1100.0:0 

------------------------•----------1----------1----------1----------•---------- t----------t---------------------•-----------TEMPERATURE TAKEN I Z I 2 I 2 I 2 I 2 I 2 I I 2 
I l 66. Tl.I I l 66 . 71.1 I C 66. Tl.I I I 66. 71.1 I l 66. 71.1 I l 66. Tl.I I · I l 66. 71.1 

------------------------l----------•----------l----------•----------l----------l----------1---------------------1-----------
TEHPERATURE HOT TAKEH • 1 I l I 1 • 1 • 1 I 1 I I 1 

I ( 31.31.1 I t 33.37.1 I ( 33.37. 1 • I 33.JlO I ( 33.]7.I I ( 3].37.1 I I f 33. JZ I 

-
----------

0 
0 
-0 
rv 
0 
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PROGRAM: 

PURPOSE: 

PRINCIPAL 
INVESTIGATOR: 

SECONDARY 
INVESTIGATOR: 

STUDY LOCATION: 

DATE INITIATED: 

DATE COMPLETED: 

31261/1 
1 /5/86 

Alum;.Adsorbed Yeast Recombinant Hepatitis 8 Vaccine, 
Study 854. 

To evaluate antibody and clinical responses to yeast 
recombinant hepatitis B vaccine 1n the following adult 
populations: 

1. Chronic carr1ers 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-KS64 (10 mcg HBsAg/ml) 

Jules D1enstag, M.O. 
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.O. 
Clinical & Research Fellow 
Gastrointestinal Un1t 
Mass. General Hosp. 
Boston, MA 02114 

Massachusetts General Hospital 
Fruit Street 
Boston, MA 02114 

October 14, 1984 

In progress 



Study 854 

STUDY POPULATIONS: The study populat1on will consist of adults of either 
sex (excluding pregnant women) who can be classified 
into one of the following groups: 

31261/2 
l /6/86 

Group 

Carriers 

Hypo responders 

Non responders 

Transient 
Responders 

Number of 
Subjects Qualifications 

10-15 Chronic carrier of HBsAg for at 
least one year, with no signs or 
syniptoms of chronic liver 
disease, and a stable ALT level 
less than 3 times the upper limit 
of nomal. 

15-20 Healthy adults who have had only 
a low level anti-H8s response 
(positive titer obtained in at 
least 2 successive bleedings) to 
a complete 3 injection regi,aen 
of plasma derived hepatitis B 
vaccine. [maximum antibody 
titer 8-36 when measured in 

(b) (4) RIA units, 2.l-9.9 when 
measured in tems of S/N ratio, 
or <10 mIU/ml] 

15-20 Healthy adults who had a single 
post-vaccination blood sample 
with an ant1-HBs titer in the 
range S/N e 2.1-9.9 followed by 
additional samples all with SIN 
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 plasu-derived 
hepatitis 8 vaccine. 

10-15 Healthy adults who had at 
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). 



PROCEDURE: 

RESULTS: 

31261/3 
1/6/86 

Study 854 

Prior to vaccination, each participant will be 
screened for HBsAg, ant1-HBc, anti-HBs and ALT level. 
A serum pregnancy test will also be performed for all 
women of ch1ldbear1ng age. Vaccine is administered 
intramuscularly according to the following schedule. 

Carriers 

Hyporesponders 

Non responders 

Transient 
Responders 

Vaccination Regimen 

1.0 ml (10 mcg HBsAg) at time 0, 1, 
2, 3, 4 and 5 months. 

1.0 ml (10 mcg HBsAg) at time O 

1.0 111 (10 mcg HBsAg) at time O, 1 
and 6 months. 

1.0 ml (10 mcg HBsAg) at time 0. 
l_ ____________________ ~ 

The vaccine rec1pients 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 inmediately. 

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-H8s, 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! and g determinants of HBsAg. 

HYPORESPONOERS: 

10 mcg Lot #979/C-K564 at time 0. 

1. Number vacc1nated: 2 



RESULTS: (Cont.) 

312&1/4 
1/6/86 

00924 

Study 854 

2. Serolog1c Results: 

One of the vaccine recipients displayed a marked 
boost in ant1-H8s titer one month after receiving 
one injection of vaccine (10 mcg HBsAg). The 
other vacc 1 ne recipient has not responded. The 
anti-HBs titers for these two subjects are 
presented below. 

Pre-vacd nation •-Anti-Mas Titer (mlU/1111) ··-
lr'...11se IJ anti~s Titer 1 fllollth 3 fllonths 6 Months 
'6) (6) 

6.2 186.8 123.0 39.0 
2.4 1.5 · o. 1 0.2 -

3. Clinical Complaints: 

Clinical follow-up data are available for both 
vacc1nees. One participant had an injection site 
complaint and one participant had a systemic 
complaint. Refer to Table 2 for a listing of 
specific clinical complaints. Temperature data 
are provided 1n Table 3. 

There were no serious or a tanning reactions 
attributable to vaccine. 

NONRESPONDERS 

10 mcg Lot #979/C-K564 at 0, l, and 6 months. 

1. Number vaccinated: 

_ 1_ 

14 

Injection No. 

_2 _ 

13 

_ 3 _ 

13 



RESULTS (CONT.): 

31261/5 
1/6/86 

00925 

Study 854 

2. Serolog1c Results: 

Sero logic data are available for 12 participants at 
six months. Fifty-eight percent (7/12) of the 
subjects seroconverted (SIN ~2.1) for anti-HBs. 
Twenty-five percent (3/12) of the vaccinees 
developed protective levels of anti-HBs (mIU/ml ~10) 
at that time. The GMT at 6 months for all vacc1nees 
was 3.2 mIU/ml and 45.8 for responders (mIU/ml ~10). 

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

3. Clinical C011plaints: 

Clinical 
thirteen 
overall 
below. 

fol low-up data are available for at least 
part1c1pants after each injection. The 

frequencies of complaints are presented 

Type of 
Co111Plaint 

----Frequency in% by InJection-----
1 2 3 

Injection 21 (3/14) 
Site 

ystemic 14 (2/14) 

B ( 1 /13) 

8 ( 1 /13) 

15 ( 2/13.) 

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 0 

1. Number Vaccinated: 3 

2. Serologic Results: 

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



RESULTS (CONT.): 

PUBLICATIONS: 

31261/6 

l/6/86 

Study 854 

seroconverted for ant i-HBs. The G\IIIT for the two 
responders was 67 .9 mIU/1111. The anti-HBs titers 
for the three subjects are presented below. 

ca~ D 

b) (6) 

Pre-vacci nat Ion 
o111t i-Mls Titer 

0.2 
0 
0.4 

3. Clinical Complaints: 

Anh-Hlls Titer (11IU/m 1 ) 
1 flonth 

14.8 
311. 7 

Cl1n1cal follow-up data are ava11able for all the 
part1c1pants. No vaccinee had an injection site 
complaint. One subject had a systemic complaint 
( Tab 1 e 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). 



STUDY 
POPULATIOH 
DOSE 
LOT 
REGINm 
INITIAL SEROLOGY 

Table I 

ANTIBODY RESPONSES FOLLOWING VACCINATION WITH ~ECOt18IN~HT HEPATITIS B VACCINE 

0854 
NotlFIE!PONOEl!S I H I 
10 NCG 
CKS64 
0, 1, Atl'.l 6 MOUTHS 
NEGATIVE 

I X WITH AHTI-HBS I GMT IMIU/MLI I 
l---------------------------------------l-----------------------------------------------------1 I I I RESPDtlDERS I 

TIME l---------------------------------------1-----------------I-----------------------------------I 
INONTHSI I S/H >= 2.1 I NIU/ML>= 10 I ALL VACCINEES I S/N >= 2.1 I NIU/Ml>: 10 I 

···-···································································-·········*·•·············-················ I I I I I I 
l NOHTH I 38% (5/131 I 15Y. (Z/131 I 3.3 I 17.Z I 76.S I 

I I I I I I 
2 MONTHS I 6T/. 18/121 I 587. 171121 I 18.S I 38.9 I 59.S I 

I I I I I I 
3NONTHS I 64Y. (7/11) I 'tSX (5/11) I 10.9 I 35.8 I 86.2 I 

I I I I I I 
6 MONTHS I 58X 17/121 I :?SY. 13/12) I 3.2 I 7.7 I 45.8 I 

I I I I I I 
9 tlOHTHS f 100?. ( 4/4) f SOY. I Z/4 I I 36. 0 I 36. 0 I 245 .1 I 

I I I I I I 

·····························································~····················································· 

0 
0 
-.0 
N .... 



STUOY 
TREATHENT 
LOT tMfflER 
DOSE 
PATIENT CLASS 

0854 

CK564 
10 t1CG 
HYPORESPONDERS 

Table 2 

PATIENT COUNT CLINICAL COtlPLAINTS 
RECOMBINANT HEPATITIS B VACCINE 

I TOTAL VACCIHEES I 2 PATIENTS) • DOSE l • 

l----------------------------------------------------------------------------1 I DAYS POST VACCINATION I NU11BER 
CLINICAL 1----------------------------------------------------------------------------I WITH 
COl1PLAINTS I I I 1 I 2 I J I 4' • 5 I ICotlPLAIHTS 

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

• I • • • • • • REACTION, LOCAL IIHJECT. SITE I • l I O I O I O I O • 0 I I l 
• ( 50.07.1 I I 0.07.) • ( 0 .0?.I • ( 0 . 07.1 I f 0.07.1 I I 0.01. 1 I • I SD . OX ) 

-----------------------------------•----------l----------l----------l----------•----------1----------1----------1-----------
soRrnEss • 1 I o I o I o I o I o • I 1 

I I so.ox, I f 0.07.1 I I O.OXI I I 0.07.1 If O.OXI • I O.OXI I I I 50 . 0%) 

-----------------------------------1----------•----------l---------- l----------1----------1---------- l----------l-----------sysTEMIC I 1 I 1 I o I o I o I o , I I 1 
I I SO.DX I I I 50.DXI I I 0.0%1 I I D.DXI I I O. OXI I I D. OXl I I I SO.OX) 

I I I I I r 
WHOLE BOOY/GEIIERAL I I I l I O I O O I D I 1 

I I 0.07.1 I I 50.D?.l I I o.ox, I I 0. 07.1 f D. OXI I I O.OX I I I ,a.ox, 
I I I • I I 

FATIGUE/WEAKNESS • 0 I 1 I D I D O I I I 1 
I ( O. DXI I I 50.0XI I I 0.0:1.1 I I 0 . 0?.) I O. OXI I I 0. 0?.I I i 50.0%1 
I I I I I I 

RESPIRATORY I l I O I O I O D I o I l 
I I 50 . 07.1 I I 0.07.1 I I a.ox, I I 0.07.1 f 0.01.I I I 0.07.1 I I SD . OX) / 
I I I I I I 

RHINllI'S I l I O I D I O O I D I l 
I I so.o:o I I o.o:o I c o.o;o I , o.o:o , o.ox1 I , o.ox, I I so.ox , 

- ----------------------------------l----------1----------1----------l----------l----------l----------l-------·--I-----------
P£RSotlS WITH Cot1PUJNTS I 2 I l I O I O I D I D I I 2 

I 1100.D?.1 I I S0.0%1 I I D.07.1 I I 0.07.1 I I D.0%1 I I 0. 0%1 I I 1100 . DXI 
-----------------------------------1----------I----------I----------I----------I ----------I----------I----------I-----------
PERSONS WITH HO CONPLAIHTS I D I l I 2 I 2 I 2 I 2 I I D 

I I 0.07.1 I I S0.07.1 I 1100.07.1 I 1100.07.1 I 1100 . 07.1 I 1100.or.1 I I I D.OY.I 
-----------------------------------1----------l----------l ----------l----------l----------l----------l----------l------- ----
PERSOHs WITH HO DATA I o I o I a I o I o I o I I o 

I I O.OY.I I I O.OY.I I I O.DXJ I I 0.07.1 I I o.DY.I I I 0.07. 1 I I I o.o;o 

, 

0 
0 
.l:J 
I\J 
or: 



STUDY 
TAEATHENT 
LOT tM1BEA 
DOSE 
PATIENT CLASS 

08S4 

CK564 

Table 3 

PATIENT COUNT NAXIl1Ul'1 TENPEAATURES 
RECottBlNANT HEPATITIS B VACCitlE 

10 HCG 
HYPORESPOHDER9 

I TOTAL VACCIHEES I 2 PATIENTS) - DOSE 1 I 
•---------------------------------------------------------------------------------------1 I DAYS POST VACCIHATlOH I Nll18EA 

IUX TEHPEAATURE •---------------------------------------------------------------------------------------1 WITH 
fDEG F, OAALI • 0 I 1 • 2 • 3 • 4 I 5 • • • HAX TEHP 

························•··· ·······•········· · •··········•······· · ·· ···········•··································· ········ • I I • • • • • 
< 99 • 2 I z • z I z • 2 I 2 • • 2 

• 1100.ox, • 1100.ox, I c100.ox, I 1100.ox, • 1100.07.1 I c100.ox, • I 1100.01.1 
------------------------1---------- l-----·----l----------l----------•----------l----------•---------------------l--------·---
TEHPERATUAE TAKEN • Z • 2 I 2 I 2 I 2 • 2 • I 2 

• 1100.07.1 • 1100.01. , I c100.07.1 • 1100.01.t • 1100.07.J • ClOO.OY.J I I 1100.~1.1 
------------------------•---------- l----------l---------- l----------l----------1----------1--------------------- I-----------
TEHPEAATURE NOT TAKEN I O I o I O • 0 I O I O I • 0 

I I 0.01.1 I I o.ox, I c 0.07.1 I I 0.01.1 I I 0,07.1 I c 0.07.1 I I t ~.07.1 

·• 

0 
0 
-D 
N 

"' 



STUDY 
TREATMENT 
LOT NUMBER 
DOSE 
PATifUT CLASS 

0854 

CK56'+ 
10 MCG 
NOtlRESPOtl>fRS I HJ 

Table 4 

PATIENT CO\MT CLINICAL Cot1Pl l IHTS 
RECOIIBINANT HEPATITIS B VACCitlE 

------------------------------------------------------------------------------------------------------------------ .---------I TOTAL VACCJHEES ( 14 PATIENTS) - DOSE l I 
l----------------------------------------------------------------------------1 I DAYS POST VACCIHATIC>I I Hllt18ER 

CLINICAL l-~--------------------------------------------------------------------------1 MITH 
C0MPLAIJITS I O I 1 I 2 I 3 I 4 I S I I COt1PLA I NTS 

aaa••••••••••••••••••••••••••••••••l••••••••••l•••••••••• l•••••••••• l•••••••••• l•••••••••• l•••••••••• l••••••••••I •••••••••• I I I I I I I I 
RU CTION, LOCAL IINJECT. SITEJ I 1 I 2 I 2 I O I O I o I I 3 

I I 7.Uo I 1 14.3%1 I r 14.3%1 I I 0.0%1 I l o.o:o I l o.ox 1 I I c 2l . 4Y. J 

----------------------------------- l----------l----------1----------l----------1---------- I----------I---------- I-----------
IHFLA11t1A TIOH I o I l I o I o I o I o I I 1 

I r 0.0:1.1 I c 1 .1:1.1 I 1 11.0:0 I I o.o:o I t o.o:o I c 0.0%1 I I 1 7 .1x1 
I I I I I I I I 

SORENESS I 1 I 2 I 2 I o I o I o I I l 
I ( 7 . 1:I.I I l 14.]1.) I ( 14.31.1 I I 0.0%1 I I D.01.1 I l 0.0%1 I I l 21.4X I 

-----------------------------------t---------- l---------- l----------l----------l----------l----------l----------l-----------
s 1snt11c I D I O I O I 1 I O I l I I 2 

I r o. O%J I l o. O?.J I l 0.0%1 I 1 7.1%J I I 0.01.1 I r 1.11. 1 I I I 14.31.1 

-------------------------------------------------------------------- ---------- ----------------------------------------- ---1 I 
WltOLE BODY/GENERAL I D O O 1 0 I I 1 

I I 0 . DlO C 0.01.J l o.o;o I 7.1%) I 11.o;o I 0.0%) I I 7.11.1 
I I 

FATI GUE/WEAKNESS I D O D 1 0 0 I 1 
1 c o.o:r., c o.Dt t c o.ox1 c 1.1:t.1 r o.o;o I o . ox , I r 1.1:t.t 
I I 

HEADACttE I D O O 1 0 0 I l 
I C D.OXI l 0 .07.) I 1 .0%1 I 7.11.) ( o.o;o I o.o;o I l 1.1:0 
I I 

DIGESTIVE SYSTEM I 0 D 0 D 0 1 I 1 
I l O. ox I c O. 01. J C O. 07.1 I O. 0% I l O. 01. I I 7 .1;0 I I 7. li! I 
I l 

HAUSE A I D II O O O 1 I t 
·I l 0.0% 1 l 0.07.I I l 0.01.1 I 1 .01.1 l 0.01.1 I 7 . 11.1 I l 7.li!I 

-----------------------------------l---------- l----------l----------l----------l----------1----------1----------1-----------
P!RS~ WITH COMPLAINTS I 1 I Z I 2 I 1 I O I 1 I I 5 

I C 7.UO I l 14.31.) I ( 14.li!) I I 1.1:0 I C o.oxt I I 7.1:1.1 I I l 3§ . 7:1.) 

----------------------------------- l----------l----------t----------l----------l----------l----------1----------1-----------
PEAS0t1s wn11 HO c0t1PLAIHTS I n I 12 I 12 I n I 14 I u I I 9 

I ( 92.9%) I ( 85.7%) IC 85.7r.l I I 92.91.) I uoo.o;o I < 92.9% ) I I I 64 . ]%1 
-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSONS WITH NO DATA I Cl I O I O I O I O I I ., I 0 

I 1 0.0:t.1 I r 0 . 0:1.1 I c 0 . 0:1.1 I 1 0.0%1 I c a.0%1 I I o.ax, I I 1 0.0:t.1 

" 

0 
0 
~ 
UI 
0 



STUDY 
TREATttENT 
LOT NVl1BER 
DOSE 
PATIEHT CUSS 

0854 

CK564 
10 t1CG 
tlOIIRESPOHDERS I H) 

Table 4 (cont) 

PATIENT COU'IT CLINICAL COMPLAINTS 
RECOl18INANT HEPATITIS B VACCIUE 

I TOTAL VACCitlEES I 13 PATIENTS) - DOSE 2 I 
1----------------------------------------------------------------------------I I DAYS POST VACCINATION • NUt18ER 

CLINICAL l----------------------------------------------------------------------------1 WITH 
COt1PLAttUS • 0 • l I 2 I 3 I 4 I 5 I ICOt1PUINTS 

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

REACTION, LOCAL IINJECT . SITE I I O I l I l I O I O I O I I l 
I I 0.0%) I I 7 . T/.) I I 7.7%) I I 0.0%) I I 0.0% ) I I 0 . 0%) I I t 7.7%) 

------------------------------- · -- l---------- l----------1----------1----------l----------l---------- l----------1-----------
so11EHESS I O I l I l I O I O I O I I l 

I , o.o;o I , 7.n, I 1 1.1:1.1 I I o.ox, I I o.o:o I , o.ox, • 1 1 1.n, 
-----------------------------------1----------1----------l-------·--1----------1----------l---------- l----------l-----------
sysuttic I O I O I O I O I l I O I I 1 

I I 0.0%1 I I D.0%) I I 0.0%1 I I 0.0%1 I I 7 . 7%1 I I o.ox1 I I t 7 . 7% 1 

----------------------------------------------------------------------------------------------------------------------------
1 I I I I I I I 

IUSPIRATORY I O I O I O I O I 1 I O I I 1 
I I o.o:o I I 0.0%) I I 0.0%1 I I o.o:o I I 7.7%) I I 0.0%) I I t 7.7%1 
I I I I I I I I 

PHARYNGITIS ISORE THROATI I O I O I O I D I 1 I O I I 1 
I I o.0%1 I I 0.0%1 I I o.O%l I I 0.07.l I t 7.7% l I I o.ox, I I t 7.7%t 
I I I I I I • • 

UPPER AESPIIUTORY INFECT., NOS I O • o I O I 0 I l I 0 I I l 
I I o. ox, I I o. ox, I I o. ox, I , o. o;o I t 7. n I I , o. ox 1 • I 1 7. n 1 

-----------------------------------1----------I--------•. l----------l----------1----------1----------1---------- I-----------
PERSONS Wlm CotlPLAINTS I O I l • l I O I 1 I D I I t 

I I 0.07.l I ( 7.no . I 1.1;0 I I 0.0%1 It 7.no I I o.o:o I I l 15.4%1 

-----------------------------------1----------l----------•----------l----------•----------•---------- l----------•-----------
PERsONs WITH NO c0'1PLAINTS I n I u I 12 I 13 I 12 I n I I u 

I 1100.0;0 I I 9Z.3iO I I 9Z . 3Xl I 1100.0;:1 I I 9Z.3%t I 1100.0;: 1 I I I 84.6iO 
---------------- -------------------1------ ----I----------I----------I----------I----------I---------- I---------- I-----------
PEAsotis WITH NO DATA I o I o I o I o I o I o I I o 

I c o. o;: I I « 1 . ox I • I o. oz l I t o. 01.1 I l o. o;: I I I o. oz I I I l o. o:o 

., 

0 
0 
-0 
\.,of 



STUDY 
lRU111ENT 
LDT t1Ull8U 
DOSE 
PATIENT CLASS 

0854 

Cl<564 
10 IICG 
tlOIIIIESPONDERS I H) 

Table 4 (cont) 

PATIENT COUNT CLINICAL COMPLAINTS 
REC0t18INANT HEPATITIS 8 VACCINE 

----------------------------------------------------------------------------------------------------------------------------
I lOlAL VACClHEES I 13 PATIEITTSI - DOSE 3 I 
1----------------------------------------------------------------------------I 
I DAYS POST VACCINATION I tlUNBER 

CLINICAL l----------------------------------------------------------------------------1 WllH 
COMPLAINTS I O I 1 I Z I 3 I 4 I 5 I ICDl1PLAIHTS 

a••••••••••••••••••••••••••••••••••l••••••••••l••••••••••l••••••••••l••••••••••l••••••••••l••••••••••l••••••••••I•••••••••• 
I I I I I I I I 

REACTION. LOCAL (INJECT. SITE I I 1 I Z I 1 I l I O I O I I 2 
I l 7.77.J I I lS.41.1 I l 1.11.1 I l 7.7i0 I l 0.01.J I l 0.0:1.1 I I l 15.41.t 

-----------------------------------l----------l----------l----------l----------l----------1----------1----------1-----------
soRENESs I O I l I l I O I O I O I I l 

I ( 0. 0?.) I ( 7. 7l I I ( 7. 7?. t I ( 0. OY. I I ( 0. O?. I I ( 0. GY. J I I ( 7. 7?. I 
I I I I I I I I 

OTIIER I l I 1 I O I 1 I O I • I I 1 
I c 7. 7?. J I 1 7. 7Y., I c o. 01. 1 I , 7. 1:1. 1 I , o. 01. 1 I I o • o;o I I 1 1. 11., 

-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSOtlS WllM CotlPUIHTS I 1 I Z I 1 I l I a I O I I Z 

I 1 1.11.1 I, 15.4:t.l I c 1.1:0 I c 1.1:t.1 I c 0.01., It o.o;o I I 1 1s.4:1.1 

-----------------------------------1----------1----------I----------I----------I----------I----------I----------I-----------
PERsotls WITH NO Cot1PLAINTS I 12 I 11 I 12 I 12 I ll I 13 I I ll 

I , 9Z.l:t.l I c 8'4,6:t.t I t 92.11.1 I l 92.JY.I I uoo.o;o I noo.0:1.1 I I c 8•L6%1 

-----------------------------------t----------1----------1----------1----------l----------l----------l----------1-----------
Pnsous MITH HO DATA I O I O I O I O I 0 I 0 I I G 

I I O. OY. I I I O. OY. I I l O. OY. I I l O • OY. I I I O. DY. I I l O • OY. I I I l O. 0:1. I 

., 

0 
0 
.0 

"" N 



Table 5 

PATIENT COUNT HAXI11Ut1 TEMPERATURES 
RECOf18IHAHT HEPATITIS B YACCIHE 

ST\IOY 
TIIU TNENT 

: 0854 

l Ol HUt19ER 
DOSI!'. 
PATIENT CLASS: 

CK561t 
10 ttCG 
NOHRESPONDERS IN ) 

I lOTAl VACCIHEES I 14 PATIEHTSJ - DOSE 1 I 
l---------------------------------------------------------------------------------------1 I DAYS POST YACCIHATIOH I HUt18ER 

MAX TEMPERATURE l---------------------------------------------------------------------------------------1 MITH 
COE& F, OII ALI I O I 1 I t I l I 4 I S I I I NAX TEHP 

~••••••••••••••••••••••• l•••••••••• l••••••••••l•••••••••• l•••••••••• l•••••••••• l•••••••••• ••••••••••• l•••••••••• I•••••••••• 
I I I I I I I • 

< 99 I 13 I 11 I 11 I u I 14 I 14 I • 9 I C 92.<J:O I C 78.E,Z) I C &4.6i0 I C 92.9:0 I 1100.0:0 I UDO.OZ) I I C 64.3¼1 
I I I I I I I I 

99 - 99.9 I 1 I 3 I 2 I 1 I o I o I I s I C 7.lX) IC 21 .4ZI I ( 1S.4ZI I C 7 . lZ) I I O. OZI I t O. DX) I I ( 35.7¼) 
------------------------I----------I----------I----------I----------I----------I----------I---------------------I-----------
TE11PERATURE TAKEN I 14 I 14 I 13 I 14 I 14 I 14 I I 14 

I 1100.oz, I noo .o;o I ( 92.9Z I I (100.0Z) I (100.0XI I UDO.OZ) I I CIOO.OZI 
------------------------ l----·-----I----------I----------I----------I----------I----------I---------------------I-----------
TEt1PERATURl NOT TAKEN I o I D I 1 I D I o I D I . I O If O.DZJ I ( O. OXI I I 7. l ZI I ( D.OXI I I O.DXI I I O.OZI I I ( O.DZI 

e 

0 
0 
.t) 

l>I 
l>I 



STUOY 
TRUTt1EHT 
LOT tM1BER 
DOSE 
PATIENT cus,·: 

0854 

CK564 

Table 5 (cont) 

PATIENT CIXMT HAXIHUn TEHPERATURES 
RECOl18INANT HEPATITIS 8 VACCINE 

10 11CG 
NOl~ESPOHIJERS IHI 

I TOTAL VACCINEES I ll PATIENTS! - DOSE 2 I 
1---------------------------------------------------------------------------------------I I DAl'S POST VACCINATION I NU18ER 

Hl X TEHPERATURE l-------------------------------•-------------------------------------------------------1 WITH 
IDEG F ,ORALI I O I I • 2 I 3 • ~ IS • I .HAXTEHP 

•••••••••••••••••••••••• •••••••••••l•••••••••••••••••••••••••••••••• l••••••••••l•••••••••••••••-•••• l•••••••••• I•••••••••• 
I • • • • • • I 

< '19 • • I 12 I 11 I a I 9 I 10 I I 6 
I I e1.aY.1 I 1100.0;0 I • 91.no I 1 66. no I c 75.01.1 I I a:s.1Y.1 f I , so.07.1 
I I I I I I I I 

99 - 99.'I I t I o I 1 I 4 I l I 2 I I 6 
I C 18.2;0 I C 0 . DlO I I 8 . 3i0 I I l3 . 3i0 I ( 25.0iO I I 16.77.) I I C SO.DZ) 

------------------------l----------•----------t----------l----------l----------l----------1--------- .-----------1-----------
TEHPERATURE TAKEN I 11 I 12 I 12 • 12 I 12 I 12 I ' I 12 

I C 8ft. 6,0 I C 92. llO I I 92 • 3i0 I I 92. 31.1 I I 92. 31. I I I 92 • lY. I I I I 92 • 3Y. I 

------------------------1----------1----------t----------l----------l----------l----------l--------~ -----------1-----------
TENPUATURE NOT TAKEN I Z I l I l I l I l I l I • l 

I I 15. 4Z J I I 7. 7i0 • I 7. T.1.1 I ( 7. 7Z I I I 7. 71.1 I I 7. 7Z I I I I 7. no 

• 

0 
0 
.() 
vol 
.c, 



STUDY 
TREAffltNT 
LOT M.JttBER 
DOSE 
PATIEHT CLASS 

085ft 

CKS6't 
10 HCG 
HONRESPOHDERS CHI 

Table 5 (cont) 

PATIEHT COUHl "AXIHU1 TEnPERAlURES 
RECOt18INAHT HEPATITIS 8 VACCINE 

----------·-------------------------------------------------------------------------------------------- - -- - -I TOTAL VACCIHEES I 13 PATIEHTSI - DOSE 3 I 
1--------------------------------------------------------------------------------------- I I DAlS POST VACCIHAT10t4 • HU18ER 

11AX TEnPERATURE l---------------------------------------------------------------------------------------1 WITH 
I DEG F, ORAL I I O I 1 I 2 I 3 I It I 5 I I I HA)( TEHP 

••••••••••••••••••••-•• l•••••••••• l••••••••••••••••••••••••••••••••l••• .. •••••••••••••••• l•••••••••••••••••••••I•••••••••• 
• I I I I I I I 

< 99 I 10 I 12 I 11 I 12 I 12 I 11 I I • 
I I 76. 91. t I ( 92 . 3l0 • ( 91. 7Y. t I l 92. liO I l 92 . llO I I 91. 7Y.) I I C 69. 2)0 
I I I I • I I I 

99 - 99.9 I Z I 1 I 1 I 1 I 1 I l I I 3 
I I 1s.1t;o I I 7.7l0 I I 11 . 31.t 11 7.7,0 I l 7.7r.l IC 11.l,0 I IC 23.liO 
I I I I I I I I 

100 - 100.9 I 1 I o I o I o I o I o I I 1 
I 1 7.7,o I c o.o;o I< o.o;o l c o.oz1 l c o.o:o • c a.oz, • I, 1.1;0 

------------------------ l----------l----------l---------- l---------- •---------- l----------1---------------------1-----------
TEHPERATURE TAKEN I ll I 13 • 12 I 13 I 13 I 12 I I 11 

I 1100.0;0 I c 100 .Dl!, I , 92. Jl! I I uoo.ol!I l non .Dl! 1 I , ,2 .1;n • I 1100 . oY. l 
------------------------ l----------1---------- l---------- l----------1----------1----------1---------------------I-----------
TEHPERATURE HOT TAKEN I O I O I l I O I O I 1 I I O 

11 o.ol! t I c o.ol!l • , 7.77.t l c o.o;o • c o.o;o I c 7.7i:t I I, o.oio 

~ 

0 
0 
..0 
1.,,1 
\JI 



STUDY 
TRUTt1EMT 
LOT HUMBER 
OOSE 
PATIENT CLASS 

11854 

· cK5&4 
10 t1CG 
TRAl~SU:NT RESPOMlERS 

Table 6 (cont) 

PATIENT COUNT CLINIC AL COl1PLAINTS 
REC0118IHAtfT HEPATITIS B VACCINE 

I TOTAL VACClNEES I 3 PATifHTS) - DOSE l I 
1----------------------------------------------------------------------------I 
I . OAYS POST VACCINATION I HUtfflER 

CLINICAL 1----------------------------------------------------------------------------I MITH 
COMPLAINTS I O • 1 I 2 I 3 I It I 5 • ICOMPLAIHTS 

••••••••••••••••••••••••••••••••••••••••••••••l•••••••••• l••••••••••l•••••••••• l••••••••••l•••••••••••••••••••••I•••••••••• 
------------------- ----------------1----------•----------l----------•----------l----------t----------l----------l-----------
sYSTEHIC I o I o I 1 I o I o I a I I 1 

• C o . o;o I I 0.07.1 I C 33 . 37.1 • C 0.07.1 I C o.o;o I ( 0.07. 1 • • ( 33.37.1 

I 
t'IUSCULOSKELETAL I O I O I l • 0 I O I O I I 1 

0 . 07.1 I I 0.07.l I I 33.37.l I I 0.07.1 I C 0.07.I I I 1.07.l • I C 33.17.> 
I I I I I I I 

HIP PAIN • a I o I 1 I o I o I a I I 1 I c 0.01.1 • c 0.01.1 I c 11.1;:1 I c o.o;o I c 0.0;:1 • c 0.01.1 • I c 11.11.1 
-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSONs wnH conPLAINTS • o I o I 1 • e I o I o I I 1 

I ( 0.07.1 I I 0.117.l I ( 33.]7.l I ( 0.07.I I ( 0.07.1 I C 0.0)0 I I C 3].]1/. J 
-----------------------------------1---------- t----------l----------l----------l----------l----------1----------I-----------
PEASOHS WITII NO COMPLAINTS I l I 3 I 2 I J I 3 I 3 I I t 

I c100.07. 1 I c100.07.1 I c 66.77.1 I 1100.07.1 I 1100.01.1 I 1100.0;:1 I • r 66.r1.1 
-----------------------------------1----------l----------l----------l----------1----------•----------I----------I-----------
PEASous WITH NO DATA I o I o I o I o I o I o I I o 

I c o . o;o I , o. 0:1.1 I I o . o;: 1 I I o . o:o I I o. 07.1 I I o. o;o • • c o . 07. 1 

~ 

0 
0 
,0 
~ 
0-



STUDY 
TREATt1ENT 
LOT NU!l!ER 
DOSE 
PATI ENT CLASS 

D8S4 

Cl(S64 
10 MCG 

Table 7 

PATIENT C0UNT HAXIlfJH TEHPERATURES 
REC018INAHT HEPATITIS 8 VACCINE 

TRANSIENT RESPONDERS 

f TOTAL VACCIHEES I 3 PATIENTS! - DOSE l I 
1---------------------------------------------------------------------------------------I 
I DAYS POST VACCINATION I NUNBER 

HAX TEHPERATURE l---------------------------------------------------------------------------------------1 MITH 
CDE6F,ORALI f O I 1 I Z I l I 't I 5 I I l 11AXTEl1P 

••••••••••••••••••••••••l••••••••••l•••••••••• l•••••••••• l••••••••••l•••••••••• l•••--•••••l••••••-•• l•••••••••• l•••~•a•••• 
I I I I I I I I 

< 99 I z I 1 I 1 I z I 1 I 1 I I z 
I I 66.T/. t f 1100 . 0;0 f 1100.D1. ) I 1100.01., I 1100.01.) I 1100.01., I ·I I 1>6 . 7"/. I 
I I I I I I I I 

99 - ,, • 9 I 1 I o I o l o I o I o I I 1 
I c n . 1;O t 1 0.01., I • o.o;o I c o.oio I I o.o;o I c o.o;o 1 · I c n. 1:1.1 

------------------------ l---------- l---------- l---------- l---------- t----------1----------1---------------------I-----------
TE11PERAT\JRE TAKEN I 1 I l I l I Z I l I l I I l 

I noo.o:o I 1100.0lO I (100.0lO I t 66.7)0 I uoo.or. , I 1100.0;0 I ! 1100.0:0 
------------------------ l---------- l---------- l----------l---------- l----------l----------1---------------------1-----------
TEHPERATURE HOT TAKEN I O I O I O I l I O I O I I O 

I I O.OlO I I o.o;o IC 0.01.l I ( 33.3:O I I o.o:o I I 0.0Y.) I I C o.o:o 

... 

Q 
0 
.0 
l,j ..., 





244 R~S?ONS~ TO IU:CO!"'~INANT Y~ST H::?ATIT!S B VACC!Nt: IN 
NONR..:S?O~"OE~S TO PL,'1.SMA-D£RIV.:O HEPATITIS B VACCINE 
L B~tte=lv, E Watkins, C~ Hinkle and JL Dienstaa. 
Cast=oin:estinal Unit, Massachusetts General Kospitel, 
Jloston, MA. 

P=eli::>.inary reports suggested that recOJnbinant yeast 
hepatitis B vaccine (R-HBvac) kiqht be 1110re il:llllunogenic 
Ulan the t=iply inactivated plasma-derived hepatitis B 
vaccine [?-1!!3vac) (Hepatoloqy 1984; 4: 1077) • Therefore, 
to test this hypothesis, ve ac!Ainistered three 10 ~9 doses 
of R-1!:!lvac (Merck Sharp, Dohme Research L&b0ratoriesl at 
ti.me 0, l, and 6 1110nths to 14 normal adults vho had failed 
to resyond to one or 1110re courses (3-6 doses) of P-H:Bvac. 
The frequency II positive/I vaccinated] (~) and geometric 
meen titer (mIU/mll of anti-HBs responses were as follows: 

Month 
anti-!UU+ 
GMT! SO 

l 
5/13 (39) 

17 ! 7 

2 
8/141 (S 71 

J9 ! 10 

3 
7/14 (50) 

36 ! 23 

6 
7/lJ (541) 

8 :! 7 

For c0111parison, the same data are charted belov for 65 
seronegative health vorkers, never previously vaccinated, · 
after receiving R-Hllvac: 

Month 
anti-HBs+ 
GMT ! SD 

1 
26/65 (38) 

7 ! 4 

2 
SJ/62 (86) 

JB ! 4 

3 
61/65 (94) 

so! 4 

6 
60/62 (97) 

72 ! 4 

The me&n ! SO &ges of the 8 initial nonresponders vho 
ultiMl.tely did respond and the 6 vho did not vere ind1s
tinguisb&ble, 38 ! 8 and 411 ! 15. The response to R-HBvac 
in almost 60\ of nonresponders to P-HBvac appeared 
prom.isin~. especially vpen compared vith a ~o, rate of 
low-level, poorly sustained &nti-KSS responses in P-KBva.c 
nonresponders given a second course of P-HBvac 
[Hepatoloqy 198414:1077); however, the level of 
&n~ibody fell substantially by six aonths, vhen 11«&sured 
just prior to the booster injection. Additional follow-up 
vill be necessary to detet111ine whether the antil>ody 
response to R-KBvae in nonresponders to P-ijBvac increases 
and is sustained after booster ~i&ation. 

Butterly L, Watkins E, Hinkle CH, Dienstag JL. Response to recombi
nant hepatitis B vaccine in nonresponders to plasma-derived 
hepatitis B vaccine. Hepatology 1985; 5:1007 (abstract), 

\ 



Study 874 



PROGRAM: 

PURPOSE: 

VACCUIE: 

PRINCIPAL 
INVESTIGATOR : 

SECONDARY 
INVESTIGATORS: 

STUDY LOCATION: 

DATE INITIATED: 

DATE COMPLETED: 

STUDY POPULATION: 

31291/1 
l /6/86 

Alum-Adsorbed Yeast Recombinant Hepatitis 8 Vaccine, 
Study 874. 

To evaluate antibody and clinical responses to yeast 
recombinant hepatitis 8 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 Vaccine 
Lot 978/C-K 563 (10 mcg HBsAg/ml) 

Myron Tong, M.D., Ph.O. 
Department of Medical Education 
Huntington Memorial Hospital 
100 Congress Street 
P.O. Box 7013 
Pasadena , CA 91105 - 7013 

Deborah Roskamp, R.N. 
Liver Center 
Huntington Memorial Hospital 
100 Congress Street 
P.O. Box 7013 
Pasadena, CA 91105 - 7013 

Liver Center 
Huntington Memorial Hospital 
100 Congress Street 
P.O. 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 B 
vaccine. Approximately 40 persons will be enrolled. 



PROCEDURE: 

RESULTS: 

31291/2 
1 /6/86 

Study 874 

Each partidpant wi 11 receive a 1 ml injection of vaccine 
1n 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 inject ion of vaccine 
and to record any local or sys-temic complaints. They will 
also be asked to notify the study investigator 1nuned1ately 
if an unexpected or serious reaction occurs. 

Blood specimens wi 11 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 1110nths. 

All blood samples will be assayed for HBsAg, anti-HBc, 
ant1-HBs, and ALT. Testing will be perfomed at Huntington 
Memorial Hospital and the Medical Laboratory Network. Some 
samples 111ay be assayed for yeast antibody and anti-HBs 
subtype specificity at "SORL. 

NONRESPONOERS/HYPORESPONDERS TO PLASMA-DERIVED VACCINE 

10 mcg lot #978/C-K563 at O, 1, and 6 months 

1. Number Vaccinated: 

_ 1_ 

26 

Iniection No. 

_ 2 _ 

26 

_3 _ 

0 

2. Serologic Results: 

3. 

At one month, 36% (9/25) of 
seroconverted for ant1-HBs (S/N 
serologic data are not available. 

Clinical Complaints 

the 
~2. l). 

vaccinees 
Further 

A sununary of . frequencies of clinical complaints is not 
yet available. However, no serious or alarming 
adverse events attributable to vaccine have been 
reported. Vaccination and follow-up continues in 
progress. 



Study 875 



PROGRAM: 

PURPOSE: 

VACC IN£: 

PRINCIPAL 
INVESTIGATORS: 

SECONDARY 
INVESTIGATORS: 

STUDY LOCATION: 

2407 I/1 
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 8 Vaccine 
Lot #993/C-K937 (20 mcg HBsAg/ml) 

Licensed Vaccine (Heptavax-B) 
Lot #2277K (20 rncg HBsAg/ml) 

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

Richard N. Hellman, ~.D. 
The Duluth Clinic, Ltd. 
400 £. Third Street 
Duluth, MN 55805 

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

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

Gayle Gilmore, ·R.N. 
Miller-Dwan Medical Center 
502 East Second Street 
Duluth, MN 55805 

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



DATE INITIATED: 

DATE CO~PLETED: 

STUDY POPULATION: 

PROCEDURE: 

24071/2 

12/31/85 

Study 875 

June, 1985 

In progress. 

Adult patients who are receiving dialysis treatments 
for end stage renal disease and have failed to develop 
anti-HBs following administration of p1asma-derived 
hepatitis B vaccine (HEPTAVAX-8) are el1gible for the 
study. Prospective subjects must not be pregnant, 
must be negative for HBsAg, ant1-H8c, and ant1-HBs, 
and Must have a normal ALT. Approximately 40 patients 
will be enrolled 1n the study. 

Prior to administration of the 1st injection of 
vaccine. participants will have a blood specimen 
obtained and tested for HBsAg, ant1-HBc, ant1-HBs and 
ALT. 

Participants will be assigned to one of the following 
groups: 

Group Vaccine 

Plasma vaccine (HEPTAVAX-8) 

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 wi 11 receive 2 - 1.0 111 (40 mcg HBsAg) 
intra11uscular injections of HEPTAVAX-8 (Group 1) or 
the yeast recombinant vaccine (Group 2) at 0, 1, and 6 
months. Vaccinees w111 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 injection of 
vaccine. All samples will be tested for HBsAg. 
anti-HBc, anti-HBs, and ALT. Assays for ALT will be 
done in Duluth, Minnesota. All other assays will be 



PROCEDURE: (Cont.) 

RESULTS: 

24071/3 
12/31 /85 

Study 875 

done by the Merck Sharp and Dohme Research 
Laboratories (~SDRL). 

DIALYSIS PATIENTS (Nonresponders to HEPTAVAX-8): 

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

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

1. Number Vaccinated: 

Vaccine 

Yeast Recombinant 

Plasma-Der1 ved 

2. Serologic Results: 

Injection No. 
_l_ ~ _3_ 

17 15 0 

18 17 0 

Two 110nth serologic data are ava11able 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 vacc 1 nees 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/ml ~10. 

Two 110nths serologic data are available for 15 
subjects who received plasma-derived hepat1t1s B 
vaccine. Forty-seven percent (7/15) of the 
participants seroconverted (S/N ~2.1) and 
developed protective levels of anti-HBs (mlU/ml 
~10) at two months. 

The Gf!IT at two months for all vaccinees ~as 5.1 
mIU/m 1 and 131 . 6 mIU/ml for responders w1 th a 
titer of mIU/ml ~10 .. 



RESULTS (CONT.): 

24071/4 
12/31 /85 

Study 875 

Refer to Table 1 for ant1-HBs responses and GMTs 
through two months of follow-up. 

Two participants who received yeast recombinant 
hepatitis-8 vaccine and one participant who 
received plasma-derived vaccine were found to have 
low positive anti-HBs titers prior to 
vaccination. All three participants had a >4-fold 
rise in their anti-HBs titers one month after 
their first injection of vaccine. 

3. Clinical Complaints: 

Clini-cal 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 
_9!,>1&int 

Frequency in \ by Injection No. 
__ 1_ _l__ 3 

Yeast RKa,t,foanl Injection Site 12(2/17) 0(0/15) 

Ptasma-Oer\ved 

Syst.anic 29(5/17) 13(2/1S) 

Injection Site 13(2/16) 0(0/15) 
Systaic 31(S/16) 7(1/15) 

Refer to Table 2 and 3 for listings 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 
tiraes the upper limit of normal) prior to 
vaccination. They remained elevated at one and two 
110nths post the initial vaccine injection. Neither 
patient was seropositive for HBsAg or anti-HBc. 

One subject developed an elevated ALT level (1.5 times 
the upper 11m1t of norma 1) one month post the second 
injection of plasma-derived hepatitis-a vaccine. He 
was seronegative for ant1-H8c, HBsAg and antt-HBs at 
that time. Additional serum sa~ples are pending. 



RESULTS (CONT.): 

24071/5 
12/31 /85 

Study 875 

Reactions Reported to the OoBRR: 

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

l. 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 1 111 1 after 
receiving two 20 mcg injections of Heptavax-8 (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 1oo•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, 

6 6 hypertension, and uremic pericarditis, died n l 
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. D 6) days after administration ef 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. 

OOQ45 
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2<1011/6 
12/31/85 

Table 1 

Antibody Respon~ Arlong Dialysis Patients Follo:,ing Vacch'li.tion 1111th 
40 mcg ln~tlons of Yeast RecanbiMnt Hepatitis 8 Vaccine 

lot 1993/C-1(931 or Pla51111-D!rlved Hepatitis 8 Vaccine 
lot 12211K at o. I, and 6 llonths In Study 875 

40 mcg (Yeast Recaminantl 40 IIIC!I (PlaSIM-Oerivedl 
tl!T C..IlV!!] I GIIIJ {111ItV111I l 

\ t1ith Anti-Kls All Aes11oode" \ with Anti...Jes All Aesoonden 
SIN~ 2.1 IIIIU/111 ~ 10 vaccinees SIN~ 2.1 IIIIU/1111 ~ 10 SIN ~ 2.1 lllllV•l ~ 10 vacclnees S/M ~ 2 .1 IIIU/111 ~ 10 

--
7.7(1/13) 0(0/13) 0. 4 1.0 ---- 50(7/14) 36(5/14) 3.4 31. 4 103.5 

38(5/13) 15(2/13) 1.4 12.0 10.1 47(7115) 41(7/15) 5. 1 131.6 131.6 

0 
0 
.0 

"" 0-



STUDY 0875 
TREATNENT 
LOT NUt18ER CK017 
DOSE 40 MCG 
PATIENT CLASS HOtlRESPOHOERS (0) 

Table 2 
PATIENT COUNT CLINICAL COMPLAINTS 

RECOt1BINANT HEPATITIS 8 VACCINE 

I TOTAL VACCINEES ( 17 PATIENTS) - DOSE l I 
l----------------------------------------------------------------------------1 
I DAYS POST VACCINATION I HUMl!ER 

CLINICAL l----------------------------------------------------------------------------1 WITH 
COHPLAINTS I O I 1 I 2 I l I 4 I 5 I I COMPLAINTS 

•••••••••••••••••••••••••••••••••••l••••••••••l•-•••••••l••••••••••l••••••••••l••••••••••l••••••••••l••••••••••I•••••••••• 
I I I I I I I I 

REACTION, LOCAL IINJECT. SITEJ I 2 I 1 I o I o I o I 1 I I 2 
I , 11.er.1 I , s.97.1 I I o.or.1 I , o.or.1 I , o.or., I , S.9Y.I I I , 11.81., 

-----------------------------------l----------l----------l----------l----------1----------t----------l----------1-----------
s011eNEss I 1 I 1 I O I O I O I 1 I I 2 

I I S.97.1 I I 5.9r.J I I o.or.1 I l o.oY.1 I t 0.01.1 I t 5.9Y.) I I t 11.8?.) 
I I I I I I I I 

STlFFNESS/TlGHTNESS I 1 I l I O I O I O I 1 I I l 
I I · 5. 9Y., I l 5. 9Y. I I l o. ox> I t o. o;o I t o. or.> I t 5. 97.1 I I I 5. 97. > 

----------------------------------1----------l----------l----------l----------l----------l----------l----------l-----------
sYSTEttIC I 1 I o I 2 I J I 1 I 2 I I s 

I I 5.9Y.) I ( o.o;o I I 11.87.J I I 17.6Y.~ I I 5.97.) I ( ll.8Y.) I I t 29.47.l 

----------------------------------------------------------------------------------------------------------------------------1 I I 
!,!HOLE BllflY/GEHERAL I 1 0 t J I 1 2 I 5 

I I 5.97.I ( o.or.1 I ll.8Y.) I 17.67.I I I S.9i0 ( 11.87.1 I t 29.4Y.) 
I I I 

CHILL- I 1 0 0 l I O O I 1 
I ( 5,97.1 ( 0.0iO l o.o:o l 5.9Y.l I l O.0Y.I l O.0Y.l I I 5.97.1 
I I I 

HEADACHE I O O 2 1 I 1 0 I 2 
I ( O.0Y.I I I.OY.I ( 11.8Y.J ( S.9Y.I I I 5.9Y.I t O.0Y.l -I ( ll.87.1 
I I I 

ILLNESS, NOS I O O O O I O 1 I 1 
I t o. 0Y. > l o . 0Y. I t o. 0Y. I t o. ox I I t o . ox I t 5. 97. I I t S. 97. I 
I I I 

ACHINESS I O O 1 2 I 1 l I 3 
I c a.ox, , a.ox, I c s.,r., , 11.a:o I , s.9:o , s.97.1 I I , 17.6Y.I 

-----------------------------------1----------l----------l----------t----------l----------l----------l----------l-----------
PERSOtlS WITH Cot1PlAINT!I I 3 I 1 I 2 I 3 I 1 I 3 I I 6 

I t 17.6?.I I l 5,9Y.I I l 11.er.1 I c 17.6Y.J I I s.9l.l I t 17.6Y.J I I t 35.3:o 
-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSOHs MITH NO COt1PLAINTS I 14 I 16 I 15 I 14 I 16 I 14 I I 11 

I, 82.4Y.> Ir M.1:O I, 8&.2Y.1 I c e2.1tr.1 I, 9't.1r.1 I, e2.1t,o I I c 64.77.J 
-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSOHS MITH NO DATA I O I O I O I O I O I O I I 0 

I I o. ax I I r o. o;o I , o. o:o I c o. ox, I r o. ox, I c o. o:o I I c o. o?. 1 0 
0 
-0 
~ .., 



STUDY 01'75 
TREAfflENT 
LOT HlR18ER CK937 
DOSE 40 MCG 
PATIENT CUSS NOtlRESPCHJERS (DI 

Table 2 (Contd) 

PATIEtlT COUNT CLINICAL COffl'LAINTS 
RECOMBitlAIU HEPATITIS 8 VACCINE 

I TOTAL VACCIHEES l 15 PATIENTSI - DOSE t I 
1----------------------------------------------------------------------------I 
I DAYS POST VACCitlATION I HUt18EI! 

CLINICAL 1 ·--------------------------------- --- ---- -- ------------------------ ---------- • WITH 
COMPLAINTS I O • l • 2 • 3 • 4 I 5 I I COMPLAINTS ................................... , ..........•..........•.......... , .......... , .......... , ..........•.......... , ......... . 

-----------------------------------1----------l----------l----------l----------•----------•----------l----------•-----------
srsTEMIC I O • 0 • 0 I 1 • 1 I 2 I I 2 

• ( 0.0XI I ( 0.0lO I C 0.0iO I t 6. 7XI • I 6. 7XJ • I ll,3?.I I I I ll.3XI 

---------
1 

WHOLE BOOT/GENERAL I O I O I O I 1 I O I 1 I I 1 
0.0XI • I 0,07.) I ( 0.0;.1 I ( 6,7XI I ( 0,07.I I ( 6.77.1 I I I 6.7ll 

I I I I I I I 
HEADACHE I O I O I O I l • 0 I l I I 1 

0.0?.I I I 0.07.1 I ( 0.0XI • I 6.7XI I I 0.01.I I ( 6.7?.J I I ( 6.7XI 
I • I I I 

DIGESTIVE SYSTEH I O • O I O I O I l I l I I l 
o. 01.1 I l o. 01. I I I o. ox I • I o. o:o I c 6. Tl. J I c 6. n 1 • I c 6. 11.1 

I I I I I 
VONITIHG I o I o I o I O I 1 • l I I 1 

I I 0.07.1 I ( 0.07.) I C 0.07.) I I 0.07.1 I I 6.T/.1 I C 6.77.) I I I 6.77.1 
-----------------------------------1----------l----------l----------l----------l----------l----------1----------I-----------
PERSotts WITH C0'1PLAINTS I O I O I O I l I 1 I 2 I I 2 

I I 0.07.1 I I 0.07.I I I 0.07.) I C 6.7i0 I I 6.77.) I C 13,3)0 I I C U.37.1 
-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSONS WITH HO COttPUIHTS I 15 I 15 I 15 I 14 I 14 I 13 I I 13 

I uoo.or.1 I (100,07.1 I U00.07.I I I 93.37.1 I I 93.37.) I I 116.7'!1 I I I 116.7:!I 
-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSOHS 141TH HO DATA I O I O I O I O I O I O I I 0 

I I o. oz I I • o. ox, I I o. or. 1 I • •. ox I I I o. ox, I c o. oz I I I I o. o;: 1 

·-
0 
0 
-4) 
J:: 
OD 



STUDY 
TREATHEHT 
LOT NUHBER 
DOSE 
PATIENT CLASS: 

0&75 

2277k 

40 MCG 
HOHRESPOHDERS (DI 

Table 3 
.PATIENT COUNT CLitlICAL COl1PLAlNTS 
PLASMA-DERIVED HEPATITIS B VACCINE 

I TOTAL VACCIHEES C 18 PATIEHTSI - DOSE l I 
1----------------------------------------------------------------------------I I DAYS POST VACCINATION I HUMBER 

CLINICAL 1----------------------------------------------------------------------------I MITH 
COt1PLAIHTS I O I l I 2 • 3 I It I 5 I I COMPLAINTS ................................... , .•••••••••••••••••••• ,.lftl ....... , •••••••••• , •••••••••• , ••••••••••••••••••••• , •••••••••• 

I I I I I I I I 
REACTION, LOCAL fINJECT. SITEt I O • 1 I O I O I 1 I 1 I I 2 

I I 0.07.l • I 6.37.J I C 0.07.l I ( O.o:o I C 6.37.1 I C 6.3Zl I I c 12.57.1 

------------ .----------------------•----------•----------l----------l----------l----------l----------l----------l-----------
sot1EHESS I o I o I o I o • 1 I 1 I I 1 

I C 0.07.) • ( 0.07.1 I ( O.OZI I C 0.07.) I C 6.JZI I ( 6.3ZI I IC 6.37.) 
I I I I I I I I 

ECCHYt10Sl9 I O I 1 I O I O I O I O I I 1 
I C O.OZI I I 6.3ZI I ( 0.07.l I I O.OZI I C O.OZI I c O.OZI I I C 6.3ZI 

-----------------------------------1----------l----------l----------t----------l----------l----------l----------l-----------
srsTEHIC I 2 I O I 3 I 1 I 2 I 2 • I 5 

I ( 12.5Zl I I O.OZI I C 1e.ez1 IC 6.3ZI IC 12.SZI I ( 12.SZI I I C 31.3ZI 

-------------------------------------- ·-------------------------------------------------------------------------------------
WHOLE SOOY/GENERAL I 2 0 2 I 0 I 1 I 0 I I " 12.SZI I O.OZl I 12.SZI I I O.OZI I I 6.37.1 I c o.o:o I I C 25.0Z l 

I I I I I 
FATIGUE/NEAl<HESS I 2 0 1 I 0 • 0 I 0 I I 2 

12.5:o ( o.o:o ( 6.3ZI I ( o.o:o I C 0 .oz) I C o.oz, I I C 12.SZI 
I I I I I 

HEADACHE I 0 0 1 • 0 I 1 I 0 I I 2 
C o.o:o I o.o:o C 6.JZ) I ( o.o:o I c 6.Ji!) I I O.OZI I I C 12.SZI 

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

C a.oz, C o.o:o C 6.:SZI I C o.o:o I c O.OZI I C o.oz, I I c 6.3ZI 

UPPER RESPIRATORY INFECT., NOS 0 0 1 I 0 I 0 I 0 I I 1 
( O.OZI C O.OZI ( 6.3ZI I C o.or.1 I c o.or.1 I , o.o:o I I c 6.JZI 

• I I I I 
'1USCULOSKELIETAL 0 0 1 I l I l I l I I l 

C O.OZI ( 0,0ZI ( 6.JZI I f 6.37.1 I c 6. 31.t I I 6.3ZI I I I 6,3ZI 
I I I I I 

IIHST PAIN 0 0 1 I 1 I l I l I I l 
( O.OZI C 0.07.1 ( 6.JX) I ( 6.J;o I c 6. 37.1 I c 6.3ZI I I c 6.31.1 

I I I I I 
DIGESTIVE SYSTEM 0 0 0 I 0 I 0 I l • • l 

( O.OZI I O.OZI I O,OZI I I o.o;o I c O.OZI I C 6.3:o • I I 6.3ZI 0 
0 
,0 
.Ce 
.0 



STUDY 
TREAT11£HT 
LOT tU18ER 
DOSE 
PATIENT CUSS: 

0875 

22771( 

40 MCG 
NOtlRESPOHDERS (0 I 

Table 3 (Contd) 

PATIENT coun CLIHI~AL toffl'LAIHTS 
PLASMA-DERIVED HEPATITIS B VACCINE 

I TOTAL VACCIHEES I 18 PATIEHTSI - DOSE 1 I 
1----------------------------------------------------------------------------I 
I DAYS POST VACCINATION I HUtteER 

CLINICAL 1----------------------------------------------------------------------------I WITH 
COMPLAINTS • 0 • 1 • 2 • l I 4 I 5 I I COMPLAINTS .............................................. , .......... , .......... , .......... , .........••..........•.......... , ......... ~ 

I I I I I I I I 
NAUSEA I O I O I O I O I O . I l I I 1 I , o.o:o I c o.oio I c o.oio I I o.o;o I c o.o:o I 1 6.1x1 I I 1 6.3iO 

-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERsONs WITH tONPUIHTS I t I 1 I 3 I 1 I 3 I 3 I I 6 

I I 12.SlO I C 6.3i0 I C 18.&:o I I 6.3)0 I C 18.8:o I C 18.s;o I f I 37.SXI 
-----------------------------------1----------1----------I----------I----------I----------I----------I----------I-----------
PERsOHS WITH HO COl1PLAIHTS I 14 I 15 I U I 15 I 13 I 13 I I 10 

I I 87.s;o I C 93.8)0 I I 81.3?.I I I 93.8i0 I C 81.3:0 I I 81.3:0 I I C 62.SiO 
---------------------- .------------1----------I----------I----------I----------I----------I----------I----------I-----------
PusOHs MITH No DATA I 2 I 2 I 2 I 2 I 2 I 2 I I 2 I I 11.lY.I I c 11.lXI I C 11.lY.I I I 11.lY.I I I 11.lY.J IC 11.IXJ I I I 11.lXJ 

-
0 
0 

'° V, 
0 



STUDY 0&75 
TRE ATI1£NT 
LOT Hl.t18ER 2Z77K 
DOSE 40 MCG 
PATIENT CLASS NOHRESPONDERS ID) 

Table 3 (Contd) 

PATIENT COUHT ClIHICAl Cot1PlAIHTS 
PlASMA-DERlVED HEPATITIS 8 VACCINE 

I TOTAL VACCJNEES I 17 PATIENTS) - DOSE 2 I 
1----------------------------------------------------------------------------I I DAYS POST VACCINATION I NUt18ER 

CLINICAL l----------------------------------------------------------------------------1 WI TH 
COtPLAlllTS I O I 1 • 2 I 3 I " I 5 I ICottPUI HTS ................................... , ..........•.......... , .......... , ..........•....•..... , .......... , .......... , ......... . 

-----------------------------------•----------•----------l----------•----------•----------1----------1----------1-----------
svsTEHtt I o I 1 • o I o • o I o I I 1 

• 1 o.o;o • r 6.no • 1 o.o;o I I o.o;o • r o.o;o I I o.ox, I I 1 6.n, 
----------------------------------------------------------------------------------------------------------------------------• I I • I I I I 
HUSCULOSl<ELIETAL I o I l I O I O I o I· o I I l 

I I 0.0lO 1 1 6.71.1 . I Cl.OX! . I O.OXl. I O.OXl I I o.o:o I I I 6.7Xl 
I I I I I I I I 

ttUSClE STIFFNESS I O I l I D I O I O I O I • l 
I ( O.OY.I I C 6. T/.1 I I O. OXI I I 0.0:1.1 I C O.OXI I I o.o:o • I I 6. 7%1 

-----------------------------------1----------•---------- l----------l----------1----------1----------•----------I-----------
PERSONs WITH tOttPUINTS I o • 1 I o I o I o I o • I 1 

I , o. ox , 1 c , • 1x I I , o. ox , I I o. o;o I , o. ox, • , o. ox , • I , • • n , 
-----------------------------------1----------I----------I---------- I---------- I---------- I---------- I---------- I-----------
PERSONs WITH HO COtff'U I HTS I 15 • 14 I 15 I 15 I 15 I 15 • I 14 

I 1100.0XI • I 93 . 3Xt I 1100.tXl I 1100.0XI I 1100.0XI I 1100.0XI I I I 93.lXI 
-----------------------------------1---------- l---------- l---------- •----------I---------- I---------- I---------- I-----------
PERSONS WITH HO DATA I 2 I 2 • 2 • t I t I 2 , I I 2 

I I 11.0:0 I I u.ex, • I U .6XI I I u .ex, • I 11.6%) • I 11. 0Y.l I • I 11 .8)0 

-
0 
0 
,D 
IJ1 -



STUD Y 0875 
TREATN£NT 
LOT tfJHB(R I CK9l7 
DOSE 1 40 MCG 

Table 4 
PATIENT COUNT HAXlltUl1 TEHPERATURES 

RECOteINAHT HEPATITIS 8 VACCINE 

PATIENT CLASS: NCIHR[SPONDERS IDl 

I TOTAL VACCIHEES I 17 PATIENTS) - DOSE l • 

l--------- ·-----------------------------------------------------------------------------1 I DAYS POST VACCINATIOff I tfJr18ER 
nAX TEMPERATURE l---------------------------------------------------------------------------------------1 WITH 

( DE6 F, Oll l ll I O I 1 I 2 I l I 'I I 5 I I I MAX TEMP 
••••••••••••••••••••••••••••••••••• l••••••••••••••••••••••••••••••••••••••••••• l•••••••••• l••••••••••l••••••••••I•••••••••• 

HOl!ltAL I 1 I 1 I l I l • l I 2 I I l 
s.,;o I t 5 . 91.I • t S.9iO I I 6.liO I I 5,9l!I I I 12 . SXJ I • I 5 .9iO 

I • • I I I I 
< 99 • 10 I 12 I ll I 11 I 10 I 12 I I 6 

I I 58.81.1 I ( 70.6)0 I I 76.51. l I I 68.&iO I I 58.&lO I ( 75.0iO I I I 15.ll! ) 
I I I I I I I I 

99 - 99 .9 I 5 I it I 2 I • I 5 I 1 I I 7 
29.'tlO I l n.51.1 I I 11.8?.I I I 25.0iO I f 29.4lO I l 6.3?.J I I I '11.21.1 

I I I I I I I 
100 - 100 .9 I 1 I 0 I 0 I 0 I 0 I 1 I I 2 

5.91.l I I 0 . 01.1 I c 0.01., I f O.0iO I I o.or., I c 6. 1r.1 I I I 11 .8)0 

102 - 102.9 I o I o I 1 • o • l I o I I 1 
I f 0.0)0 I I 0 . 0)!1 I I 5.9)!) • ( 0.0iO I ( 5.9)0 I I O.0l!J I I ( 5.9?.J 

------------------------1----------l----------l---------- l---------- l----------l----------1--------------------- I-----------
TDIPt RATUR£ Tllk[N I 17 I 17 I 17 I 16 I 17 I 16 I I l7 

I (100.01.) I 1100.0iO I 1100 . 0l! I I ( 94.ll! I I 1100.0)!1 I I 94.lY.J I I 1100.0i! ) 

------------------------1----------1----------l---------- l----------t----------l----------l--------------------- l-----------
1£1tPERATURE NOT TA~EH I O I O I O I l I O I 1 I I 0 

I ( 0. 0l! I I I O. 0l! ) I I O. 0)! l I ( 5 . 9% I I ( 0 . 0)! J I I 5. 9)0 I I I O. 0l! I 

·-
0 
0 
,0 
lJ'I 
N 



511Jl)T I 08 75 
T1'EATl1£NT 
LOT Nllt18ER : 0<.937 
OOSE : 40 MCG 

Table 4 (Contd) 

PATIENT COUNT NAXIl1Ut1 TENPERATURES 
RECOl'IBINAHT HEPATITIS B VACCINE 

PATIENT cu ss: NONRESPONl>ERS CDJ 

I TOTAl YACCINEES C lS PATI ENTS) - DOSE 2 I 
•---------------------· -----------------------------------------------------------------• I DAYS POST VACCINATION I NUMBER 

NAX TENPERAl\JRE 1---------------------------------· -----------------------------------------------------• Wint 
IDE& F, ORALI I O I 1 I 2 I 3 I 4 I 5 I I • HAX TENP 

•••••••••••••••••••••••••••••••••••••••••••••••• .. •••••••••••••••••• l••••••••••l•••••••••• l••••••••••I••••••••••••••••••••• 
NORNAL 2 I 2 I 2 I z • z • 2 I I 2 

14.37. 1 I c n.37.1 I c n.1;0 I 1 14.37.I • c 1s.4;:1 I c 14.37.1 • I t 13.3lO 
I I I I I I I 

< ,, 9 I 10 I 9 I 10 I 10 I 10 I I 7 
64.3¼). ( 66.7)0 I I 60.o;n I I 71.4)0 I ( 76 . 97.) I C 71.41. ) . I I 46 . 71.l 

I I I I I I I 
99 - 99.9 l I 3 I 4 I l I l I 2 I I 5 

21. 47.1 I C 20. 07. I I C 26 . 71.) I C 7.17. 1 I 1 7.77.1 I c 14.37.1 I I I 33 .37.1 

100 - 100.9 I o I o I o I l I o • o · I I l 
• C 0 . 07. 1 I ( 0.07.I I C 1 .07. ) I I 7.17.) I C D.07.) I C 0.07.) • I C 6.77.) 

------------------------1----------1----------l---------- l----------l----------•----------•---------------------•-----------
TENPERATURE TAKEN I 14 I 15 I 15 I 14 I U I 14 I I lS 

I 1 93_3;0 t 1100.0;:1 I uoo.o;o I c 93.37.1 • t M . 7;o I c 93.37.1 I I n oo.o;:, 
------------------------1----------1----------l----------l----------•----------•----------•---------------------I-----------
TEMPERATURE HOT TAKEN I 1 • 0 I O I 1 • 2 I 1 • • 0 

I c 6 • 1x 1 • 1 o. o;o I c o. o;: 1 I c 6. 77. 1 • c u . 1;: , • c 6 . 77., I I c o . oz 1 

0 
0 
-0 
1.11 
vf 



0875 

2277K 

Table 5 

PATIENT COUNT t;~XIl1UN TENPERATURES 
PLAStll-DERIVED HEPAlITIS B VACCINE 

STUI)'( 

TREATttENl 
LOT NUt1eER 
DOSE 
PATIENT CLASS ~~f~ERS IOI 

----------------------------------------------------------------------------------------------------------------------------I TOTAL VACCIHEES I 18 PATIEHTSI - DOSE 1 I 
l---------------------------------------------------------------------------------------1 I DAYS POST VACCINATION I tlUMBER 

"AX TENPERATUllE l--------------------~------------------------------------------------------------------1 MITH 
IDEG F, ORAL) I 0 I 1 I 2 I 3 I 4 I 5 I I I HAX TEt1P 

••••••••••••••••••••••••••••••••••••••••••••••l••-••••••l••••••••••l•••••••••••••••••••••l•••••u•••l•••o•••••I•••••••••• 
HOllt1AL I 2 I 2 I 2 I 2 I 2 I 2 I I 2 

I l 12.51.1 I I 13.]1.) I l 12.51.1 I I 13,l:t.l I I 13.3:t.l I I 13.31.1 I I I 12.5%'.I 
I I I I I I I I 

< 99 I 13 I 7 I 9 I e I , I 8 I I !S 
I l 81.37.1 I I 46,71.J I l 56.31.t I I 53.3:iO I I 60.0:t.l I I s1.11.1 I I I 31. 3%'.I 
I I I I I I I I 

99 - 99.9 I l I 5 I 3 I 4 I l I l I I 5 

I ' 6.3,0 I I 33.31.) I ( 18.8i0 I I 26. Tl.I I I 20.0iO I l 20.07.I I I I 31.liO 
I I I I I I I I 

100 - 100.9 I 0 I l I 2 I l I 1 I 1 I I l 
0.01., I I 6. 71.) I I u.s::o I I 6.71.J I I 6. 77.1 I 1 6.7l0 I I I 18.BiO 

102 - 102.9 I o I o I o I o I o I l I I l 
I r O. 07. J I ( 0. or. J I I O. 07. J I I O. or. J I l O. or. I I ( 6. 77.1 I I I 6. 3;0 

-----------·-------------I----------I----------I----------I----------I----------I----------I---------------------I-----------
TEt1PERATURE TAKEN I 16 I 15 I 16 I 15 I 15 I 15 I I 16 

I I 88.'1'/.I I I 83.31.) I I 88.9Z) I I 83.]7.J I I 83.]ZI I I 83.31.1 I I I ee.,z, 
------------------------1----------I----------I ---------- I---------- I---------- I----------I---------------------I-----------
TEl1PERAT\JIIE NOT TAKEN I 2 I 3 I 2 I 3 I l I l I I Z 

I I 11.lZl I< 16.7Zl I I 11.11.1 11 16.7l0 If 16.71.1 I I 16.71.1 I I I 11.liO 

-
0 
0 
-0 
V, 
~ 



0875 

22771( 

Table 5 (Contd) 
PATIENT COUil' HAXIHU1 TEHPERATUAES 

PLASHA-DERIVED HEPATITIS 8 VACCINE 

STUDY 
TREATl1ENT 
LOT NUt18ER 
DOSE 
PATIENT CLASS 

40 MCG 
HOHRESPCIM)ERS 1D1 

I TOTAL VACCIHEES I 17 PATIEHTSI - DOSE 2 • 

•---------------------------------------------------------------------------------------1 I° DAYS POST VACCINATION • HUt18ER 
HAX TEMPERATURE •---•-----------------------------------------------------------------------------------1 WITH (DEG F, MALI I O I l I Z I J I 4 • 5 I I • MAX TEHP 

······························••1111••······················································································· 
NORMAL • 1 I 1 • 1 • 1 I 1 I 1 • • 1 

I ( 6.7:iO I ( 6.11., I, 6.71.l I I 7.'11.J I I 7.llO I I 1. 11.1 I I I 6. 71. I 
I • I I • I I I 

< .,, I 9 I 10 I 9 I , 10 I e I 10 I I 6 
I I 60,0Y.l I I 66.77.1 I I ,o.o:o I I 71.ttY.I I I 57.lY.I I I 76.97.1 I I I 40.DiO 
I I I I I I I I 

99 - 99.9 I " I 3 I 4 I t • 5 I 2 I I 7 
l 1 26.T/.J I I 20.07.l I I 26.T/.J • I 14.JiO I I 3S.7i0 I ( 15.41.l I I 1 46.77.1 
I I I I I I I • 1oz - 102., I 1 I 0 I 0 I 0 I 0 ' 0 I I 0 

6.T/.l IC 0.01.1 I , o.or., I , 0.07.l I I 0.OiO I ( 0.0iO I I I o.o;o 

101 - 101., I o • l I l I 1 I o I o I I 1 
I, o.o;o It 6.11.1 I , ,.r1.1 I 1 1.11., I , o.o;o I I o.o;o I • , ,.1;0 

------------------------1----------1----------I----------I----------I------· ---l----------1---------------------1-----------
TEHPERATURE TAKEN I 15 I 15 I 15 I 14 • 14 I 13 I I 15 

I I es.21.1 I 1 89.27.1 I c 88.27.J I I 82.47.J I c 92.47.1 I I 76.57.1 I I I e&.Z7.l 
· ------------------------1----------1----------l----------l----------l----------l----------l---------------------l-----------

TEMPERATURE NOT TAKEN I 2 I 2 I 2 I :S I J I 4 I I 2 
I I 11.a;o I f 11.ar.1 I I 11.e:o I I 17.6i0 I f 17.6)(1 I I n.s;o I I I 11.8%1 

-
0 
0 
.0 
IJ'I 
IJ'I 



PREIMMUNE ADULTS 



OOQS6 

PREI~MUNE ADULTS - POPULATION Slfflll1ARY 

Pre111111une adults are included in the populations of two studies (Study 817 and 
Study 813, addendum 6 and 7). The pre-exist;ng hepat;tis 8 antibody in this 
population may be naturally acquired or due to previous administration of 
either plasma-derived or yeast recOfllbinant hepatitis 8 vaccine. The studies 
are designed to assess antibody and clinical responses of preinmune adults to 
a single 10 or 5 mcg booster injection of hepatitis 8 yeast recolllb1nant 
vaccine. 

To date, 63 preinnune adults have received a 10 11eg dose of yeast recOlllbinant 
vaccine. Anti-HBs responses 1-2 months after the booster injections have been 
measured 1n ~IU/~1 for 31 subjects. All 31 participants de1110nstrated a boost 
in ant1-H8s titer at that time. The Giff at 1-2 1110nths post-vaccination was 
1110.6 mlU/ml versus a prevaccination GMT of 62.0 mIU/ml. Ant1-H8s responses 
expressed in S/~ 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 de1110nstrated a 
boost in antibody titer at 2-4 weeks. One vaccinee who was seronegathe at 
the time of vaccination but antibody positive at an earlier t1me failed to 
develop detectable antibody four weeks after vaccination. 

Twenty-eight preinnune 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 1n ant1-H8s titer. The GMT 1-2 months 
post-vaccination was 1275.2 mIU/ml versus a pre-vaccination GMT of 59.9 mIU/ml. 

The vaccine has been well tolerated in this population. No serious reactions 
attributable to vacc1nat1on have been reported. 

31701/1 
1 /11 /86 
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PREIMMUNE ADULTS 

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

The population for · study 811 addenda 6 and 7 consists of two groups of 
pre-innune health care personnel. Group l (addendum 6) includes personnel who 
received plasma-derived hepatitis B vaccine at 0, 1, 2, and 9 tno[lths, 5 to 7 
years previously. These subjects receive a 10 mcg booster injection of yeast 
recombinant hepatlth 8 vaccine lot C-11126. Group 2 (addendum 7) includes 
subjects who previously received 2.5 mcg injections of yeast recombinant 
vaccine at 0, 1, and 6 months in study 813. These participants receive either 
a 5 mcg or 10 mcg booster injection of yeast recombinant vaccine lot C-fi126. 

Thirty-one ·group l participants have received a lO mcg injection of vaccine. 
At one 1110nth post the booster injection, 21 of 30 (70%) subjects had a greater 
than four-fold rise 1n ant1-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 (841) subjects, who received a 5 111eg dose, had a 
greater than four-fold rise in anti-HBs titer. The GMT for all vaccinees was 
59.9 mIU/ml pr1or to the booster dose and 1275.2 mlU/ml 1-2 1110nths post the 
booster 1nject1on. 

Twenty-three of 27 (85%) participants, who received a 10 11eg booster dose, had 
a greater than four-fold rise in antt-HBs titer 1-2 months post the vaccine 
injection. Prior to the booster injection, the GMT for all vacc1nees 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 sullllWlry 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 l includes 
pre-innune adults (naturally acquired anti-HBs or pl1s1111-dertved vaccine 
induced) who receive a single 10 incg dose of yeast recOllbinant vaccine lot 
c-K444. Group 2 includes healthy adults who were nonresponders to previously 
adm1n1stered plas111-der1ved vaccine. These participants receive a 10 mcg 
injection of yeast recOlllbinant hepatitis B vaccine lot C-K444 at 0, 1, and 6 
months. 

Five healthy pre-tnnune adults (group 1) have received a 10 mcg injection of 
vaccine. All five subjects showed a greater than four-fold rise in anti-H8s 
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 Gf.1T for all vaccinees was 402.5 mlU/ml. 

31411/1 
l /8/86 

\ 



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

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

31 411/2 
l/8/86 
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PROGRAM: 

PURPOSE: 

VACCINE: 

PRINCIPAL 
INVESTIGATOR: 

SECONDARY 
INVESTIGATOR: 

SlUDY LOCATION: 

DATE INITIATED: 

DATE C0'4PLETED: 

23401/1 
l /18/Bf> • 

Alum-Adsorbed Yeast Recombinant Hepatitis B Vaccine, 
Study 813 

To evaluate antibody and clinical responses to several 
dose levels of yeast recombinant hepatitis 8 vaccine 
among the following populations: 

1. Health Care Personnel (Seronegative) 
2. Preimmune Adults 

Yeast Recombinant Hepatitis B Vaccine 
Lot 972/C-K444 (10 mcg HBsAg/ml) 
Lot 81954I/18071/C-l220 {10 mcg HBsAg/0.5 ml) 
Lot 85860/22123/C-14125 (20 mcg HBsAg/ml) 
lot 85861/22124/C-'4126 (10 mcg HBsAg/ml) 

Morton Davidson, M.D. 
New York Univers1ty Medical Center 
Onlversity Hospital 
560 First Avenue 
New York, NY 10016 

Saul Krugman, M.O. 
Professor 
Department of Pediatrics 
New York University Medical Center 
550 First Avenue 
New York, NY 10016 

New York University Medical Center 
University Hospital 
560 First Avenue 
New York, NY 10016 

February 1, 1984 

In progr..ess. 

00959 



STUDY POPULATIONS: 

23401-2 
1/18/86 

Study 813 

Under the original protocol and subsequent addenda, 
the following groups of health care personnel are 
included in the study. Participants may be of either 
sex, but pregnant women are excluded. Initially 
seronegative subjects have not previously received any 
hepatitis B vaccine. 

ndiBn No. Characterist I cs liluliber Vaccine Lot No.C Regimen 

Initially 50 972/C-IC444 1011ttg (1.0 111) at 
seTOne91t ive 0, 1, and 6 IIDl'lths 

Initially so 972/C-IC444 5 mc:g (0.5 •I) at 
seronegative 0, l, and 6 IIDl'lths 

Initially so 972/C-IC'4' 2.S 11:9 (0.25 •1) at 
ceronegativo 0, 1, and 6 inonths 

Initially 50 819S'I/1807 I/ 10 mcg (0.5 ■1) at 
seronegative C-L220 O, 1, and 6 n,nths 

Initially so 819S'I/ 18071/ S IIIC9 (0.25 111) at 
seronegative C-L220 0, 1, and 6 mnths 

Initially 50 858&0/22123/ 20 IICg (1.0 111) at 
seronegative; ~125 0, 1, and 6 110nths 
~ years of age 

Initially so 85861/22124/ 10 mcg (1 .0 111) at 
seronegative; C~l26 0, 1, and 6 11>nt.hs 
~40 years of age 

Vaccinated 3-S yrs 100 85861/22124/ 10 mcg (1.0 111) at 
previously with C~l26 tiire 0 
plasma derived 
hepatitis B vaccine 
(IEPTAVAX-8) 

• 111 Vaccinated pre- 50 85861/22124/ S n:g (0.5 1111) ~ 
viously with C~126 10 IICg (1.0 111) at 
three 2.5 nicg tin o 
doses of recanbi-
nant vaccine under 
Add. 112. 



PROCEDURE: 

RESULTS: 

23401-13 
1 /13/86 

Study 813 

Participants receive intramuscular injections of 
vaccine according to the regimens outlined above under 
STUDY POPULATIONS. Those enrol led 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 initially 
seronegative groups prior to and on the day of the 
first vaccination. Follow-up samples w111 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 taken 1 month after 
vaccination while persons enrol led under addendum #7 
have blood samples taken 2 weeks, 4 weeks, and 6 
months after vaccination. 

Blood samples will be assayed for HBsAg, anti-HBc, 
anti-HBs and ALT by Or. Krugman I s laboratory and may 
be assayed for yeast antibody by the Merck Sharp and 
Oohrne Research Laboratories. Samples with an anti-HBs 
titer >25 mIU/ml may be tested to determine the 
relative proportions of anti-! and anti-~ activity. 

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

10 mcg lot 85861/22124/C-f.1126 at time O 

1. Number Vaccinated: 31 

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. 

00~61 



RESULTS: (Contd) 

23401-14 
1/13/86 

3. 

00962 

Study 813 

Refer to Table l for ant1-HBs titers prior to and 
post the booster injection. 

Clinical Complaints: 

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

Injection Site 
Systemic 

Frequency in% 

32 (6/19) 
21 ( 4/19) 

Refer to 
complaints. 
lable 5. 

Table 4 for listing 
Temperature data are 

of specific 
provided in 

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

PREIMMUNE ADULTS (Previously Vaccinated 
with Yeast Recombinant Hepatitis 8 Vaccine: 

5 mcg lot 85861/22124/C-Ml26 at time O 
10 mcg lot 85861/22124/C-14126 at time 0 

l. Number Vaccinated: 

Dose Level 

5 mcg 
10 mcg 

2. Serologic Results: 

28 
28 

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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Study 813 

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 G~T for all vacc1nees was 59.9 
mIU/ml prior to receipt of the booster 1nject1on 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 vacc1nees was 96.5 
mIU/ml prior to receipt of the booster injection and 
1337.0 mIU/ml 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 injec.tion 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 mcg 21 (3/14) 
Systemic 0 (0/14) 

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

There were no serious or alarming adverse reactions 
attributable to vaccine. 
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Table 1 

Anti-HBs Response Following Primary I11111unization with 
Plasma-Derived Hepatitis B Vaccine* and a 

Subsequent Booster Dose (10 mcg) of 
Yeast Recombinant Hepatitis B Vaccine** 

5 to 7 Years Later 

Anti-HBs Res~onse SlN 
No. Age Sex Years After Initial l nnun1zat1on Weeks after Booster 

...J_ ..i... _6_ ...L _2_ ...L 
o) {6) 

51 M 69 <2.1 101 101 
45 F 72 <2.1 22 12 
37 F 3.2 <2. 1 5 6.5 
36 M 26 <2 .1 165 115 
28 M 27 <2.1 22 16 

74 H 23 <2.1 <2 .1 <2 .1 
47 M 93 2.3 82 95 
54 M 34 2.6 226 165 
44 M 103 4 165 78 
59 H 24 4 60 33 

39 fll 40 6 40 28 
64 F 160 9 179 179 
46 F 73 9 225 158 
49 M 145 12 l 57 99 
41 F 177 13 192 183 

45 F 144 18 205 250 
74 F 214 20 177 238 
49 F 205 38 288 209 
43 F 100 41 168 145 
31 F 64 49 146 173 

34 M 206 87 154 151 
35 M 266 192 195 144 
52 F 128 2.8 106 83 
41 M 10 <2.1 14 88 
34 H 8 13 118 120 

30 M 125 22 112 
35 M 1 £>8 36 190 203 
33 F 217 66 147 167 
28 F 28 3.4 112 153 
34 M 101 29 138 98 
34 H 204 112 173 160 

* Plasma-derived vaccine: Lot· #C-E575 , 20 mcg dose at 0,1, 2, and 9 months. 
** Yeast recombinant vaccine: Lot #C -f:1126, 10 mcg dose. 

23401-16 
1/13/86 



Table 2 

Antibody Responses to a 5 mcg Booster Injection of 
Yeast Recombinant Hepatitis B Vacc1ne Lot C--M126 1n 

Health Care Personnel Who Previously Received 2.5 mcg Injections 
of Yeast Recomb1nant Vacc1ne at 0, 1, and 6 Months 

Anti-HBs Titer in mIU/ml 
1-2 Nonths 

Case I. Prior to Booster Injection Afttr ~ooster Injection 
b) (6J 142 9275 

115 2473 
157 944 
33 2145 
5.5' 153 

318 4140 
Neg. 218 
13 940 
19 832 

6.9 244 

25 274 
7.6 301 

489 811 
* 20 1100 

70 1662 

59 228 
241 3645 
90 6360 

551 7278 
19 1553 

3390 4116 
23 277 

lr1r1r 1559 2876 
394 5192 
45 2865 

GMT 1n mIU/ml 59.9 1275.2 

23401-17 
1/13/86 

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

00966 



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 ~onths 

Ant1-HBs Titer in mIU/ml 
1-2 Months 

Case# Prior to Booster Injection After Booster Injection 

(6) (6) 73 
812 
150 
115 

800 
5828 

651 
953 

3732 

GMT in mIU/ml 

55 

3.6 
358 

1778 
86 
94 

7 
231 
128 
104 
212 

288 
Neg. 

15 
2498 

95 

84 
56 

300 
759 
93 

18 
145 

96.5 

18 
215 
574 

2789 
2543 

1635 
3837 
2410 
3136 
9161 

490 
245 
169 

1837 
5/16 

1784 
6188 
1611 
4514 
3508 

606 
948 

1337.0 

* Subject was antibody positive at an earlier time. 

23401-18 
1/13/86 



STUDY 
TRE ATMENT 
LOT NUt'BER 
OOSE 
PATIENT CLASS: 

0813 

CNIZ6 
10 ttCG 
PRElrt'IUHE ADULTS 

Table 4 
PATIENT COUHT ClIIUCAL CDMPUJHTS 

R[Cot18Jt1ANT HEPATITIS B V~CCIHE 

(Previously vaccinated with plasma-derived hepatitis B vaccine) 

I TOTAL VACCJNEES ( 21 PATIENTS)· DOSE 1 I 
1----------------------------------------------------------------------------I 
• DAYS POST VACCINATION • NU11BER 

CLINICAL 1----------------------------------------------------------------------------• WI TH 
COMPLAINTS f O • 1 I 2 • 3 • 4 • 5 • .COMPLAINTS ...................................•.......... , .......... , .....•....•.....•....•..........•..........•.......... , ......... . 

I I I I I I I I 
REACTI<»f, LOCAL (INJECT. SITE) I 3 I Z f 2 I 0 I 0 I O I I 6 

t , 1s.s:o I t 10.5:o I 1 10.s:o I t o.0Y.l • t 0.07., I , o.o;o t I t 3l.6;o 

-----------------------------------1----------l----------l----------l----------l----------l---------- t---------- l-----------soRrnEss I 3 I 2 • 2 I O I O I O I • 6 
I t 1s.sr., I , 10.s:o I , 10.s:o I 1 0.01-1 t , 0.07., I , 0.01-1 • I , 31.6:o 
I • I I I I • I 

STIFFNESS/TIGHTHESS I l I O I O • 0 I O I O I I 1 
I ( 5.37.) f ( o.o:o I I o.o:o I I o.o;o I I 0.0Y.) • C 0.0iO I • I 5.37.1 

----------------------------------- l----------t----------l----------l----------t----------•----------l---------- •-----------
svsnN1c I 1 • 4 I 2 • 2 • 3 I 2 I I <t 

• t 5.37.l • I 21.17.1 I I 10.57.) • t 10.57.l I I 15.8XI I l IO . SY.I I I I 21.lY.I 

14fOLE BOOT/GENERAL I 1 2 2 2 1 1 2 
S.37.I I 10.57.1 I 10.SY.) ( 10.57.) f S.37.J f 5 . 3)0 , 10.sx, 

FLUSH I 1 0 l 0 0 0 l 
5.3)0 ( o.o;o ( 5.3XI ( o.o:o ( 0.07.) ( o.o:n I S .JY.I 

FATIGUE/WEAKNESS I 1 1 l 1 0 0 2 
5.37.t ( 5.37.t C 5.3)0 C 5.37.1 I 0. 07.) ( 0 . 07.1 C 10 . 5:1. I 

NALAI SE 1 1 1 0 0 0 2 
( 5.37. 1 I 5 .3lO I 5.37.t ( o.o;o I 0 .117. t ( 0.07.t I 10.SiO 

HEADACHE 0 1 0 0 0 0 1 
I 0 . 117.) ( 5.37.t ( 0.07.1 ( o.o;n ( 0. 07. J C 0.0lO I 5. 37.J 

ACHINESS 0 1 0 l l l l 
( 0.07.) C 5.37.I ( 0.07.1 ( 5.3i'.I C 5.3)0 ( S.3i'.J ( 5.3i'.J 

INTEGUNENTART SYSTEH 0 0 0 0 1 0 1 
( 0 . 07. ) C o.o:o ( o.o:o ( 0.0)0 ( s.1;0 I 0.0i'.t I S. li'.t 

RASH, HOS 0 0 0 0 1 0 1 
o.o:o ( o.o:o ( 0.0Y.I ( 0.0i'.I I 5. 3Y.I C 0.0i'.I I 5.li!t 

• 

0 
0 
.0 
c,, 
O!t 



STUDY 
TREATf'IEHT 
LOT HUtl8ER 
DOS£ 
PATIENT CUSS: 

0813 

CM1Z6 
10 t1CG 
F'REitfllJHE ADULTS 

Table 4 (cont) 

PATIENT COUNT CLINICAL COMPLAINTS 
RECOM&JNAHT HEPATITIS B VACClll( 

I TOTAL VACCINEES f Zl PATIENTS> - DOSE I I 
l----------------------------------------------------------------------------1 I DAYS POST VACCINATION I NUMBER 

CLINICAL 1----------------------------------------------------------------------------I WITH 
COttPLAINTS I O I 1 I 2 I 3 I 4 I 5 I IC011PLAJNTS 

•••••••••••••••••••••••••••••••••••1••••••••••1••••••••••1••••••••••1••••••••••1••••••••••1••••••••••1••••••••••1•••••••••• 
I I 

CARDIOVASCULAR I O I 1 I O I O O O l 
o. oio I c s. 3?., I I o. o;o I • o. or.> « o. or., 1 o. or., 1 5. 3r., 

I I I 
ARRHYTHMIA, O'ftlER I O I 1 I O I 0 0 0 l 

o.or.1 I l s.3?.J I I o.or., I c o.or., • c o.or., c o.o;o , s.3?.I 
I I I 

11U5CUL0SKELETAL I O I 1 I O I 1 1 1 2 
0.01.I I I 5.3?.I I I o.o;o I I 5.3?.I I 5.3)0 I 5.3?.I ( 10.SiO 

I 
ARTHRALGIA COTHERJ I 0 I 0 0 I 1 1 1 1 

O . ox J I f O. o:o ( 0. 01. > I C S. 3?. I l 5. 3?. > l 5. 3:t. > ( 5. 3:t. > 
I I 

ttfALGIA I O I l O I O O D 1 
c 0.01., I 1 5.3XJ I o.ox, I c o.oY.t c o.o;o c 0.0:t.1 c 5.31.t 

I 
DIGESTIVE SYSTEM I O I O O I l l l 2 

o.o;o I I o.o;o I 0.OY.J I C 5.liO I 5.liO I 5.3Y.I C 10.51.) 
I 

NAUSEA I 0 I 0 0 I 1 l l 2 
o.o;o I I o.o::o I o.o::o I C 5.3:t.l I S.3Y.I C 5.3Y.I ( 10.SY.I 

I I 
ORGANS OF SPECIAL SENSE I 0 I O 1 I O O O 1 

o.o;o I c o.o;o , s.31.J I • o.or.1 1 o.or.> c o.or.1 1 s.31.1 
I 

COHJUHCTIVITIS I O I o I 1 I O O O l 
I c o.or.> I c o.or., I c s.31.1 I c o.o::o c 0.0,:1 c o.o;o , s. 3;0 

-----------------------------------1----------l----------1----------1----------t----------l----------l----------l-----------
PERsoHs WITH C0ttPLAIHTS I 4 I 5 I 4 I 2 I 3 I t I I 8 

I I u.uo I • 26.3iO I c 21.1r.1 I c 10.sr.1 I 1 1s.e;.o I , 10.sr.1 I I c 42.1::0 
-----------------------------------I----------I----------I----------I----------I----------I----------I----------I-----------
PERSOt1s WITH NO C0HPUIHTS I 15 I 14 I 15 I 17 I 16 I 17 I I 11 

I l 78.9?.J J l 73.77.J J l 78.9?.I I ( 89.SXI I I 84.ZY.J I C 89,SX) I I ( 57.9Y.I 
-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSONS WITH NO DATA I O I O I O I O I O I O I I 0 

I , o.or., I , o.or., I c o.or.1 I c o.or.1 I c o.or.1 I c o.or.1 I I , o.or.1 

-
0 
0 

"' :,.. 

"' 



STUOY 
TREATMENT 
LOT NIJlfflER 
DOSE 
PATIENT CUSS 

0913 

Cttl:?6 
10 HCG 

Table 5 
PATIENT COUNT HAXIKJl'I TEMPERATURES 

RECOt'BINANT HEPATITIS 8 VACCitlf 

PREit,Uff: ADULTS 

I TOTAL VAttIHEES f 21 PATIEHTSI - DOSE 1 I 
l---------------------------------------------------------------------------------------1 I DAYS POST VACCINATION I NUM8ER 

MAX TEMPERAT~ 1--------------------•····-····•·•····•·•••·-·-·-•··········-···-···-··--··-------··----I MITH -
I DEG f, ORAL) I O I 1 I 2 I 3 I It • 5 • I • HAX TEHP 

························•······· .. ···························-················•··········•··········•····················· I . I 
t!ORHAL I B • B I B • B • 9 I 11 I I IS 

42.UO I C 4<t.<t1.) I C 42.17.) I ( 42.11.1 I ( 47.41.1 -, I 57.91.) I I I 42.lX) 
I 

< 99 I 9 I B • 9 I 10 • 9 I B I I 7 
47.<t7.) I t lt<t.41.) • I 47.47.) I t 52.6)0 I t 47.ltZl I I lt2.l1.l • · I c 36.157.J 

I I I I I 
99 - 99.9 I z • 1 I l I o • l I o I I 3 

10.57.) I { 5.6iO I t 5.37.) I C 0.01.1 I C 5.31.1 I t o.o;o • • C 15.87.1 
I I 1 I I I I 

100 - 100.9 I o I 1 I 1 I 1 I o I o I • l 
I c 0.01.J • t 5.67.1 I c 5.31.J I t 5.3iO I c 0.01.1 I c 0.01.1 • • c S.31.1 

--·---------·--------·--1--·-····--1--··---·-·•·--·-···-·•·-··--····1--····-··-•····-··--·•-------·---·----·----•·----------
TEMPERATURE TAKEN I 19 I 18 I 19 • 19 f 19 I 19 I • 19 

I c 90. 5lO I t 85. 71. I I c 90. 57. I I c 90. 57. I I c 911 • 57. I I c 911 • 51.1 I I c 90. 51. I 

-----------------------1-·-------·1----------l----------l----------l----------t----------1---------------------1-----------
TEMPERATURE NOT TAKEN I 2 I 3 I 2 I 2 I 2 I 2 I I 2 

I c 9.57.1 I c -1<t.37.I I C 9.51.1 I C 9.51.1 I C 9.51.1 I C 9.5iO I • I 9.5XI 

, 

0 
0 
,0 ....,, 
0 



STUDY 
TRE ATMENT 
lOT tMfflER 
DOSE 
PATlEHT CLASS 

Table 6 
PATIENT COUNT CLINICAL Cot1PLAINTS 

RECOMBIHANT HEPATITIS B VACCINE 

08ll 

Ctll26 
5 t1CG 
PREIMMUNE ADULTS (Previously vaccinated with yeast recombinant hepatitis B vaccine) 

I TOTAL VACCINE ES C 11 PATIENTS) - DOSE l I 
l----------------------------------------------------------------------------1 
I DAYS POST VACCINATION I NUHBER 

CLINICAL l----------------------------------------------------------------------------1 WITH 
tot1PLAIHTS I O I 1 I 2 I l I 4 I 5 I ICDtlPLAIHTS 

•••••••••••••••••••••••••••••••••••l••••••-•• l•••••••••• l••••••••••l•••••••••• l••••••••••l•••••••••• l••••••••••I•••••••••• 
I I I I I I I I 

REACTION, LOCAL IINJECT. SITE) I 4 I 1 I 1 I 0 I 0 I 0 I I 4 
, I c 40.0:0 I c 10.or., I 1 10.0;0 I c o . o;o I c o.oz1 I c o.or. , I I c tto . o;o 

-----------------------------------t----------t----------1----------1----------1----------l---------- l----------l-----------
soRENESS I 4 I 1 I 1 I II I o I II I I 4 

I C 40.0iO I I 10.0?.) I I 10.0ZI I I 11 . 117.) I I O.OZI .1 I 0.07.l I I I 40 . D?. I 

-----------------------------------l----------l----------l ----------l----------l----------t----------l----------l-----------
s ysn11tc I o l l I 1 I o I 1 I o I I 1 

I c o.or.1 I 1 10.o;n I c 10.or.1 I I o.o:o I 1 10.or.1 I , o.or.1 I I c 10.or., 

------------------------------------------------------------------------------------1 I I t I 
lNTEGUMEHTARY SYSTEH I O I O I 1 I O D O I I 1 

0.07.1 I I o.o;n I I 10.07.1 I I 0.07.1 I o.o;o f 0.07.1 I I I 10.0¼I 
I I I I I 

PRUIUTIS/ITCHIHS I O I O I 1 I O O O I I l 
I O.OiO I I O.OY.I I I 10 . 0lO I I O.O¼I I 0.07.1 I O.OY.I I I I 10 . 0?.I 

I I I I I 
RUPI Rt.TffllY I o I 1 I o I o l a I I 1 

o . o;n I I 10. 0Y.l I I a.or., I I O. OY.l I 10.0Y.I I o . o:o I I I 10.0:0 
I I I I I 

PHARYNGITIS I SORE THROATI I O I l I O I O 1 0 I I 1 
I c o.or.1 I 1 10.0;0 I I o.or.1 I I o.o:o , 10.or.1 , o.oY.1 I I 1 10.or.1 

-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSONS WITH COl1PLAINTS I 4 I 2 I 2 I O l 1 I O I I 4 

I I tto.or.1 I 1 20.or.1 I 1 20.or.1 I , 0.07.1 I 1 10.or.1 I I o.or.1 I I I tto.oY.1 

-----------------------------------1----------l----------l----------l----------l----------l----------l----------l-----------
PERSONS WITH HO COMPLAINTS I 6 I 8 I 8 I 111 I 9 I 10 I I 6 

I I 60 .or.1 I I ao.01.1 I I ao.or.1 I 1100.07.1 I 1 90.01.1 I 1100.or.1 I I I 60.07.1 
-----------------------------------1----------I ----------I----------I----------I----------I----------I----------I-----------
PERSONS WITH NO DATA I o I o I o I o I 0 I a I I o 

I I o.o;o J I o.or.1 I I o . or.1 I I o.or.1 I I o.or.1 I I o.or.1 I I , o.o;o 

-
0 
0 
..0 

'"" -



STUDY 
TIIEATHEN'T 
LOT tfJMBER 
DOSE 
PAHEHT CLASS 

0813 

CH126 
10 HCG 

PREIMMUNE ADULTS 

Table 6 (cont) 

PATI ENT COUNT CLINICAL COMPLAINTS 
REC0118INANT HEPATITIS 8 VACCINE 

I . TOTA L VACCINEES ( 14 PATUNTS l - DOSE l I 
l----------------------------------------------------------------------------1 I DAYS POST VACCINATION I NU118ER 

CLINICAL l----------------------------------------------------------------------------1 MI TH 
COMPLA INTS I O • 1 • Z I l I It I 5 • •cONPUIHTS 

•••••••••••••••••••••••••---•••••• l••••••••••••••••••••••••••••••••••••••••••••••••••••••I•••••••••••••••••••••••••••••••• 
I • • • I I I I 

RE ACTION. LOCAL IINJECT. SITU • 2 I 1 I l I O I O I O • I 3 
• I 14.3XI • C 7.UO • I 7.lX) I I o.or., • I 0.0)0 I I o.or.1 • • I 1!1.4)0 

-----------------------------------1----------1---------- •----------1----------1----------1----------1----------1-----------
SOREHESS I 2 I 1 I l I o I o I o I I 3 

• ( llt.3,0 I ( 7.lZI I C 7.lX l • I 0.0;:1 I I o.or., I I O, OiO I I I 21.47.) 
-----------------------------------1----------I----------I----------I----------I----------I---------- I----------I-----------
PERSONS MITH COl1PU 1NTS • 2 • l I l I D I O I o I • l I I llt.3i0 I I 7.11.) I C 7.li!) • I O.OX) I I o . or. , I I o.or.1 I I ( 21 .t+XJ 
-----------------------------------1----------•----------•----------I----------I----------I---------- I----------I-----------
PERSOHS MITff HO COt1PU INTS • 12 • 13 I U • 14 I lit I lit I I 11 I I 85 . 77.1 I I 92.91.l I I 92.9ZI • 1100.01.1 I 1100.0;:1 I 1100.07.l I I I 78.67.l 
-----------------------------------1---------- l----------l----------•----------I----------I----------I----------I-----------
PERSOHS MITH NO DATA I 0 • 0 I 0 I 0 I 0 I 0 I I 0 

I I 0.07.I I ( 0.07.J I ( O. OXJ I ( 0.07.J • I o.o;o I f o.or., I I f o.o;o 

-
0 
0 
4 
~ 
N 



STUDY : 0813 
TREATMENT 
LOT NUIIBER CNU6 
DOSE 5 HCG 

Table 7 

PATIENT COUNT NlXIt1Ltt TEHPERATURES 
RECONBINAHT HEPATITIS 8 VACCINE 

PATIENT CUSS PREIHlfiJNE ADULTS 

I TOTAL VACCINEES I 11 PATIENTS) - DOSE l • 
•---------------------------------------------------------------------------------------1 I DAYS POST VACCINATIOH I ~ER 

"AX TEMPERATURE •---------------------------------------------------------------------------------------• MITH C DEG F, ORAL I • D I 1 • 2 • 3 I 4 • 5 I • • NAX TEl1P 
•••••••••••••••••••••• .. ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••a•a 

• • I • I • • I NORl1Al I 7 • 9 I 10 I 10 I 10 • 10 I I 7 
I C 70.0lO • I 90.0iO • noo.o;o • (100.0iO • (100,0?.I I 1100.0?.I I • C 70.0i(J 
I I I I I I I I 

< 99 I 1 • o I o • o • o • o • I 1 
I C 10.0lO • I 0.0,:1 • C 0.0?.I • C o.o;o • I 0.0XI I C o.ox, • • C 10,0,!) 

• • • I • • I I 
99 - 99.9 • 2 I 1 • o • o • o I o • • 2 

I I 20.0XJ • C 10.0XI • C 0.0XJ • C D.OXI • C 0,0Zl I I 0.0XI I IC 20.0XI 

------------------------•----------l----------•----------•----------•----------•----------1---------------------•-----------
tENPERATURE TAk£H • 10 • 10 • 10 • 10 • 10 • 10 I • 10 

• C 90.9lO • C 90.9iO • C 90.9lO • I 90.9lO • I 90.9XI • I 90.9ZJ • I f 9D.9i0 

------------------------•----------l----------•----------l----------l----------•----------•---------------------•-----------
TEl1PERATURE HOT TAKEN I 1 I 1 • 1 I l • l I l I • l 

It 9.lXl IC 9.lXJ IC 9.lZJ I f 9.lZI I t 9.lZJ It 9.lXI I I I 9.lZl 

... 
0 
0 
..0 ..., 
\,-



STUDT 
TREATtlfHT 
LOT HUMBER 
DOSE 
PATIEKT CLASS 

0813 

· CM126 
10 MCG 

Table 7 (cont) 
PATJ£NT COUNT Ml XIN\.tt TEMPERATURES 

AfCOtlBI HAHT HfPl "l'ITIS 8 VACCINE 

PREif,tiUNE ADULTS 

I TOTAL VACCINEE9 I 14 PATIENTS) - DOSE 1 I 
•---------------------------------------------------------------------------------------1 I OATS POST VACCINATION I HUMBER 

"AX TEMPERATURE l---------------------------------------------••----------------------------------------1 MITH 
COEG f , ORALI I O • l I Z I 3 • 4 I 5 I I I "AX TEMP 

••-••••••••••••••••••••••••••••••••••••••••••••••••••••• l•••••••••••••••••••••l••1ttt••••••l••••••••••l••--••••••I•••••••••• 
• I • I I . • I I 

NORMAL I 13 • 13 • 1Z I 12 I 12 I 12 I I u 
I ( 92 • 9Y. ) • ( 92 • 9Y. I I C 85. 7Y. I • C 85. 7Y. I I I 85. 7Y. l I I 85. T/.) • I I 85. no 
• • I I I I I I 

< 9 9 I l I l • l I 2 I 2 I Z I I l 
I I 7.UO I I 1.1:0 I I 7.lY. I I I 14.3Y.I I I 14.3Y.I I C 14.3Y.I I I I 7.liO 
I • I I I I I I 

99 - 99.9 I o I o I 1 I o I o I o I I 1 
I I O. OY.) I I O. OY. ) I I 7. lY. I I I O • OY. ) I I O. o:o I I O. OY. I I I I 7. lY. I 

------------------------1----------1. --------l----------l----------l----------1----------1--------------------I-----------
TEMPEAATURE TAl<EH I 14 I 14 I 14 I 14 I 14 I 14 I I , 14 

I noo.0Y.I I 1100.0:0 I 1100.0;0 I 1100 . 0:0 I 1100.0:0 I n oo.o::o I I 1100.o;o 

------------------------ l----------l----------l----------l----------l----------1----------1---------------------1-----------n HPERATURE HOT TAKEN I o I o I o I o I o I o I I o 
I I O.OY. ) I I O.OY.I I I O.OY.I I C 0.07.l I I o.o:o I C o.o:o I I t O.OY. I 

~-
0 
0 
,0 ..., 
I:> 
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RECOMBIRAN'i' YEAST Hl:P~TI~IS B VACCINE: SIDE EFFECTS AWC 
IHMOYOCENICITY COMPlll:D ~I~H PLASMA-DERIVED HEPATITIS B VACCI~E. 

Merton Davidson and Saul Xrugman 
NYU Medic l Centec, HEW Yock, N.Y. 

A yeast recombinant hepatitis B vaccine (Herek Let ne. 972/C
K444) was v&luated in 187 seronegatlve health professionals, 21-
39 years of 69. Th clinical and ntibody responses were 
compared with the results of previous aimil&r study using a 
plasma-deriv d hep5titis B vaccin (H rck Lot no. 751). 

~he vaccin was administered ate, l an~ 6 months to the 
following tbre 9roups: l) 51 adults who r c ived a lf mcg dose 
cf recombinant vaccinE;-2) 56 adult~ who received~ 5 mcg dose of 
recombin nt vaccin, nd 3) 47 adults who r ceived a 29 ~cg dcse 
of plasm~-derived vaccine. The three groups included medical 
students, house staff, and nur11es who were of compara_ble age ancl 
sex. 

Results 

Side effects were negligible in ll three groups. They 
consisted of transient, local soreness at the site of the 
inoculation in about 251 of the vaeein•es in each group. No 
systemic reactions were observed. 

The se_roconvers ion rates and geometric mean titers are 
sunwari:ed in the Table. Th results are essentially the . same for 
all three groups. Under -the conditions of this study the S meg 
a nd lS mc:9 doses of recombinant hep&titis B vaccine were, just as 
immunogenic as a 29 mc9 dose of plasma-derived hepatitis B 
vaccine. 

Comment 

A recent report by Jilg et al (L~neet 1984; 2:1174-7S) 
describ~ a similar study in 39 seronegative medical students and 
laboratory-worke rs whose age and sex were comparable to those in 
our groups. Thy stated that •the immune response in the 
recombinant v&ccine group was less pronounced during the first 
months than in the plmsm, vaccine group, as shown by lower 
seroconversion rates and lower mean anti-HBs levels.• Our results 
in 197 similar .recipients of the recombinant h patitis B vaccine 
do not support this conclusion. . . 

It is obvious that valid conclusions cannot be'drawn from 
studi s involving either 38 or 199 vaccinees. MHe extensi ve 
studies will be required to detErmine anti-HBs response and its 
persistence in recipients cf recombin~nt hepatitis B vaccines. 

D v1dson , Kna inant y~mit hp t1t1s Iv cc1n•: S1d Gff cts 
1nd 1 not n1c1ty c Nd 1th pl -d r1vtld h l)llt1t1s 8 vacc1n~. 
su 1tt for p ~11c t1on u ttyut1t1i Sc19nt1f1c PJ!i!)randm. 



TABLE 

Seroeonversion Rates and Geometric Hean Titers of Seronegative 
Adult~ Who Received Recombin&nt Yeast Hepatitis B Vaccine (Herek 
Lot No. 972/C-K444) or Plasma-Derived Hepatitis B Vaccine (Herek 
Lot No. 751). 

Time Recombinant He ti tu 8 Vac:ci ne 
Interval HI me S me dose 

anti-HBs s N Ratio anti-HBS mIU/ml 
(Months) reseonse GMT reseonse GMT 

0 
l 22/51 (43%) 42 19 21/S6 (37%) ss 
2 48/Sl (94%) 88 37 51/56 C9l%) 69 
3 50/Sl (98%) 145 S2 52/56 (93%) 128 
6 49/50 (98%) 321 63 53/56 (95%) 184 
8 

Vaccine given at e, land 6 months. 
Age Range: 21 - 36 years 

Time Plasma-Derived Hepatitis B Vaccine 
Interval 2G 1ncg dose 

ant1-HBs S/N Ratio 
(Months! reseonse CMT 

0 - -
1 18/47 (38%) 20 
2 34/41 (79%) 37 
3 45/47' (96%) 79 
6 44/47 (94%) 94 
7 46/47 (98%) 141 

Vlilceine given 
Age ran9e: 21 

t e, land 6 months. 
39 years 

S/N Ratio 
GMT 

25 
38 

51 

42 





PROGRAM: 

PURPOSE: 

VACCIME: 

PRIMARY 
INVESTIGATOR: 

SECONDARY 
INVESTIGATOR(S): 

STUDY LOCATION: 

DATE INITIATED: 

DATE COMPLETED: 

25471/cfs 
12/20/85 

oncne 

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-K444 (10 rncg/ml) 

Robert P. Bishop, M.D. 
Director, Health Services 
Merck & Co., Inc. 
West Point, PA 19486 

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

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

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

Mercie & Co., Inc. 
Rahway, NJ 07065 

March 21, 1984 

In progress 



STUDY POPULATION: 

PROCEDURE: 

25471-2/cfs 
12/20/85 

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 
wi 11 consist of persons who have been vaccinated with 
plas111a vaccine but failed to develop detectable 
antibody to hepatitis 8. All participants must be 
negative for anti-HBc and HBsAg, and have a normal ALT 
1evel. 

Study participants are allocated 
regimens as shown below. All 
intramuscular. 

Dose 

to one of 
injections 

two 
are 

Tirae of 
Vaccination 

l. 
2. 

_ Group 

Preinvnune 
Nonresponders 

5 
4 

1.0 ml (10 mcg) 
1.0ml (10mcg) 

0 
0, 1 & 6 mos. 

Vaccinees are asked to record their temperature da11y 
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) is obtained from each 
participant approximately 2 weeks before the first . 
vaccination. Post-vaccination blood samples are 
obtained at l, 2. 3, 6. 8, 12 and 24 months. The 
samp·les are assayed for HBsAg, anti-HBc, anti-HBs. 
yeast antibody and ALT. Those with anti-HBs titers> 
mIU/ml may be tested for the proportions of anti-! and 
anti-g_ activity. 



RESULTS: 

2547!-3/cfs 
12/20/85 

009M 

Study 817 

PREIM U~E ADULTS: 

10 mcg Lot 1972/C-K444 at time 0 

l. Number Vaccinated: s 

2. Serologic Results: 

All five vaccinees showed a large boost in 
anti-HBs following vaccination. Table 1 shows 
individual ant1-HBs responses for up to 12 months 
of follow-up. 

3. Clinical Complaints: 

Clinical follow-up data are available for all 5 
vacc1nees 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 

Injection Site 
Systemic 

Frequency in % 

20 (l/5) 
0 (0/5) 

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



Study 817 

Table 1 · 

Antibody Responses Among Pre;munne Adults Follow;ng Vacc;nation 
with a Single 10 mcg Dose of Yeast Recombinant Hepatitis B Vaccine 

Lot 1972/C-K444 in Study 817 

Anti-H8s (mIU/ml) 
Case I. _f.!:!_ 1 Ho. 3 mo. 6 mo. 
b)(6) 4* 15.2 105.7 150.0 

4* 810.9 404.3 99.S 

8* 475 456.1 355.72 

11.5 350.3 50.7** 

4* 1734 .4 2063.4 1119.3 

GMT (mlU/ml) 5.7 317 .4 402.5 197.6 

*Approximate mIU/ml titer+ 4) 
'"'Late bleeding at 8 months. 

25471-4/cfs 
12/20/85 

12 mo. 

26.S 

52.S 

62.3 

318.6 

72.5 



STUOY 
TREATt1£HT 
lOT NUMBER 
DOSE 

t 0817 

PATIENT CLASS: 

CKC.44 
10 tlCG 
PREIMnUHE ADULTS 

Table 2 

PATIENT COUNT CLINICAL tot1PLAIHTS 
RECOl18INANT HEPATITIS 8 VACCINE 

I TOTAL VACCINEES I 5 PATIEHTSI - DOSE 1 I 
1-------------------------------------------------------------------- ·-------1 
I DAYS POST VACCINATIOH I NU118ER 

CLINICAL 1---------------------------------------------------------------------- ------I MITH 
COMPLAINTS I O I 1 I 2 I l I 4 I 5 I ICottPLAINTS 

••••••••••••••••••••••••••••••-•• l•••••••••• l•••••••••• l••••••••••l••••••••••l••••••••••l••••••••••l••••••••••I•••••••••• 
I I I I I I I I 

REACTION, LOC AL IINJECT. SITEI I l I l I O I o I O I O I I 1 
I 1 20.01.1 I I 20.01.1 I I 0.01.1 I 1 0.01.1 I 1 0.01.1 I 1 0.01.1 I I c 20.01.1 

-----------------------------------1----------l----------l----------t----------1----------l----------l----------t-----------
sORENESS I 1 I 1 I o I o I o I o I I 1 

I 1 20.01.1 I c 20.0%1 I I o.o:o I 1 0.01.1 I 1 0.01.1 I · 1 o.o:o I I c 20.0:0 
-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSONS MITH COMPLAINTS I 1 I 1 I O I D I O I O I I 1 

I I 20.07.1 I I 20.07.1 I I 0.07.1 I I 0.07.1 I I O. OY.I I I 0.07.) I I I 20 . 0Y.I 
-----------------------------------l----------1----------l----------l----------1----------1----------1----------I-----------
PERSONS WITH NO COt1PUIHTS I It I It I 5 I 5 I 5 I 5 I I <t 

I C 80.0Y.I I C 80 . 0Y.I I 1100.0Y.I I 1100.0Y.I I (100.07.1 I 1100.07. ) I I I 80.07.1 
-----------------------------------t----------l----------l----------l----------1----------1----------1----------I-----------
PERSONS WITH HO OATA I o I a I o I o I o I o I I o 

I I o.a:o I I 0.07.1 I I 0. 07.1 I ( a.DY.I I I 0 . 07.1 I I o . o:o I I I O. IIY.I 

0 
0 
-0 
~ 

"' 



STUDY 
TREATt1ENT 
LOT IM1BER 
DOSE 
PATIENT CLASS 

0817 

CK't" 
10 NC6 

Table 3 

PATIENT COUHT 11l Xl111.t1 TEl1PERATURES 
RECOMBINANT HEPATITIS B YACCIIIE 

PREirHJNE AD\R.TS 

• TOTAL VACCINEES ( 5 PATIENTS) - DOSE l I 
•---------------------------------------------------------------------------------------1 • DAYS POST VACCINATION • NUHBEA 

11AX TtMPERAT~E l---------------------------------------------------------------------------------------1 WITH IDE6F,ORALI • 0 I l I Z • 3 I 't I 5 • I l11AXTf11P 
••••••••••••••••••••••••l••••••••••l•••••••••••••••••••••l•••••••••••••••••••••• •••••••••• l••••••••••l•••••••••• I•••••••••• 

I I • I I I I I 
< 99 I s I s I s I 't I s I s I I s 

I 1100.07.1 I 1100.01.1 • 1100.07.1 I 1100.0:r.1 • 1100.01.1 I 1100.0;0 I I 1100.01.1 
------------------------1----------1----------l----------f---------- l----------l----------l---------------------l-----------
TEMPERATURE Tll<EH • 5 I 5 • 5 • 't I 5 I 5 I I 5 

I 1100 ; 01.1 I 1100.01.1 I 1100.07.1 I I ao.o;o I 1100.0:r.1 I 1100.01.1 • I 1100 . 01.1 
------------------------l----------•----------l---------- l----------l----------•----------I---------------------I-----------
TE11PER ATURE NOT TAl<EH • o • o I o • 1 I a I o I I o 

I 1 0.01. 1 I , o.o;o I , 0.01.1 I r 20.01.1 I I o.o;o I 1 1 .0:r.1 I I 1 0.0:r.1 

~ 

0 
-a 
QI) 

~ 



CHRONIC CARRIERS 



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 i-ecOlllbinant 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 HBsAg. The 
vaccine has been well tolerated. No serious adverse experiences attributable 
to vaccine have been reported. 

24231/5 
1 /8/86 



Study 854 

,, I 



PROGRAM: 

PURPOSE: 

VACCINE: 

PRINCIPAL 
I NVESTI GA TOR: 

SECONDARY 
INVESTIGATOR: 

STUDY LOCATION: 

DATE INITIATED: 

DATE COMPLETED: 

23881/861/1 
1/3/86 

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: 

l. Chronic Carriers of HBsAg 

2. Healthy Hyporesponders to Plasma-Derived Vaccine. 

3. Healthy Nonresponders to Plasma-Derived Vaccine. 

4. Healthy Trans1 ent Responders to Plasma-Derived 
Vaccine. 

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

Jules D1enstag, 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.O. 
Clinical & Research Fellow 
Gastrointestinal Unit 
Mass. General Hosp. 
Boston, MA 02114 

Massachusetts General Hospital 
Fruit Street 
Boston, MA 02114 · 

October 14, 1984 

In progress 



STUDY POPULATIONS: 

23881/861/2 
1/3/86 

Study 854 

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

Group 

Carriers 

Hypo
responders 

Non
responders 

Transient 
Responders 

Number of 
Subjects Qualifications 

10-15 Chronic carrier of HBsAg for at 
least one year, with no s 1gns 
or symptoms of chronic liver 
disease. and a stable ALT level 
less than 3 times the upper 
limit of nonnal. 

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 t ter 8-36 when 
11easured in (b[ {4} RIA units. 
2.1-9 .9 when measured 1n terms 
of S/N ratio, or <10 mIU/ml] 

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 3 injection 
series of plasma derived 
hepatitis B vaccine. 

10-15 Healthy adults who had at least 
one blood sample with an 
ant1-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). 



PROCEDURE: 

238BI/8bl/3 

1/3/86 

Study 854 

Prior to vaccination, each part1-c1pant wi 11 be 
screened for HBsAg, antf-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 l .0 ml ( l O mcg HBsAg) at time o. 1 • 
2, 3, 4 and 5 months. 

Hyporesponders 1.0 ml (10 mcg HBsAg) at time 0 

Nonresponders 1 .0 ml (10 mcg HBsAg) at time 0, 1 
and t, months. 

Transient 1.0 ml (10 mcg HBsAg) at time 0. 
Responders 

The vaccine recipients are asked to record their 
temperature for 5 days after each injection and to 
note any 1 oca 1 or systemic co111> 1 a i nts. Unexpected or 
serious reactions will be reported to the study 
physician innediately. 

Follow-up blood samples w111 be obtained from carriers 
monthly for b 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, ant 1-HBc, ant 1-HBs, and Al T by Or. 
Dienstag. Samples may also be assayed at MSDRL for 
yeast antibody and for the proportions of anti-HBs 
specific for the! and~ detenninants of HBsAg. 



RESULTS: 

23881/861/4 
l/3/86 

Study 854 

CARRIERS 

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

1. Mumber vaccinated: 

Injection No. 
_ l ___ 2_ __3_ __4_ ___L _6 _ 

18 18 18 18 12 3 

2. Serolog1c Results: 

None of the carriers has yet become negative for 
HBsAg. 

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 injection six. The overall 
frequencies of complaints are presented below: 

Freo&»n~ in\ b~ In~tion 
r.t.ftlaint 2 3 4 5 _6_ 

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) 

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

There were no serious or alarming react1ons 
attributable to vaccine. 



STUOY 
TAEATttENT 
LOT NUtlBEA 
DOSE 
PATIENT CLASS 

0854 

Cl<564 
10 11CG 
CIIROIUC CARRIERS 

Table l 
PAlIENT t~ CLINlC4L COtfflLAINTS 

AECOH8IHANT HEPATt 1 1S 8 VACCINE 

I TOTAL VACCIN£ES I 18 PATIENTSI - DOSE 1 I 
t----------------------------------------------------------------------------1 I DAYS POST VACCINATION I NU11BEA 

CLINICAL l----------------------------------------------------------------------------1 WITH 
COMPLAINTS I O I 1 I Z I J • 4 • 5 I IC011PLAINTS ................................... , .......... , ......•... , .......... , ........................................... , ......... . 

I I I I I I I • 
REACTION, LOCAL fINJECT. SITEI • 3 I Z • Z I Z I O I O I • <t 

• I 16.71) I C 11.lXI I ( 11.lXI I I 11.111 I ( o.ox, IC o.ox, I I l ZZ.ZXJ 

-----------------------------------1----------t----------1----------1----------t----------1----------•----------1-----------
SORENESS I ] I Z I 2 I Z I O I O I I lt 

I C 16.71) I C 11.11) I C 11.111 I C 11.111. l O.OXJ IC O.OXJ I • C ZZ.ZX) 
I I I I I I I I 

HE11UOttA I O I 1 I D I D I O I D I I , 1 
I I o.o;o t c 5.611 t t 0.011 t c o.o;o t , o.ox, t l 0.011 I I c s.6iO 

-----------------------------------1------· ---t----------l----------t----------t----------1----------1----------1-----------
srsrEMit I l I 2 I D I O I l I 1 I I 3 

I l 5.611 I c 11.llJ I t o.o:o I l O.OXJ I I 5.9%) I I S.6X) I I « 16. 7XI 

WHOLE BOOY/GEHEAAL I l l 0 0 0 0 l 
5.6XI ( 5.67.1 ( a.ox, I o.ox, ( O.DXI ( O.OXI ( S.611 

F ATIGUE/ldlEAl(NESS • l l 0 • 0 0 l 
( 5.6XI ( 5 .6Y. I ( 0.011 I D.OY.I I O.OXJ ' O.OXI l S.6XI 

DIGESTIVE SYSTEM I 0 l 0 • 1 l 2 
( O.OY.J ( 5.6Y.I I O.OY.J I O.OXJ I 5.9Y.I ( S.6XI ( 11.1)0 

DIARRHEA I 0 1 0 0 0 0 1 
•• 0:1.) I S.6Y.I I 0.0:1., ( 0.0:1.) ( a.ox, I 0.0:1.) l 5.6:r.J 

NAUSEA I 0 D 0 0 1 1 1 
( o.o:o l O.DX I ( o.ox, ( o.o:o ( 5.9)0 I 5.67.) I 5.6)0 

DININISHEO APPETITE I O I O • 0 • 0 • 1 • O I I l 
I ( 0.07.1 I I O.OXI I I o.o:o I I o.o:o I I 5.91.I I ( o.ox, I I I S.6i0 

-----------------------------------1----------•----------l----------l----------l----------t----------t----------•-----------
PtRsotlS MITH COMPUIHTS I lt I 4 I Z I 2 I l I l I • 7 

I , zz.zx, I , zz.z;o I c 11.111 I , 11.11., I , s.9"/.J I , s.6Xt I I , 3e.-,,:, 

-----------------------------------1----------1----------1----------1----------1----------1----------1----------1-----------
PtASOHS NITH NO Cot1PLAIHTS I llt I 14 I 16 I 16 I 16 I 17 I I 11 

I I 77.&XI I I 77.81.I I I 88.9Xt I I 88.91.t • I 94.UO I I 94.47.1 I I I 61.17.1 

... 

0 
0 
-0 
3) 
,0 



STUDY 
TRUTttENT 
LOT ~18ER 
DOSE 
PATIENT CUSS 

flB54 

CK564 
10 t1CG 
CHRONIC CARRIERS 

Table l (Contd) 
PATIENT COUNT CLINICAL COMPLAINTS 

REC011BINANT HEPATITIS B VACCINE 

I TOTAL VACCltlEES C 18 PATIEHTSI - DOSE l I 
1----------------------------------------------------------------------------I 
I DAYS POST VACCIHUION I Hlltll3ER 

CLINICAL 1----------------------------------------------------------------------------I WITH 
. CDt1PlAINTS I O • 1 I 2 • 3 • 4 I 5 I I CotlPLAIHTS 

•••••••••••••••••••••••••••••••••••l•••••••••••••••••••••l•••••••••••••••••••••l••••••••••l••••••••••l••••••••••I•••••••••• 
-----------------------------------l----------l----------1----------1----------1----------l----------1----------I-----------
PERSONS WITH NO DATA I 0 I 0 I O I O I 0 I O I I 0 

·1 C O.OY.l I C D.OY.l I C O.OY.I I C O.OY.l I C O.OY.I I ( O.OY.I I I ( o.o:o 

.,, 

0 
0 
,0 
.l) 
0 



STUIIY 0854 
TRUTHENT 
LOT HUMBER CK564 
DOSE 10 t1CG 
PATIENT CLASS CHROHIC CARRIERS 

Table l (Contd) 
PATIENT ~OUHT CLINICAL CONPLAIHTS 

RECOMBIHAHT HEPATITIS 8 YACCIHE 

I TOTAL YACCIHEE5 l 18 PATIEHTSI - DOSE t I 
l----------------------------------------------------------------------------1 I DAYS POST VACCINATION I tMIBER 

CUNICAL l----------------------------------------------------------------------------1 WITH 
COl1PLAIHTS I . D I 1 I Z I 3 • ~ I 5 I ICOHPLAINTS 

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

REACTIOH, LOCAL IINJECT. SITEI • Z • 3 I Z I . 1 I O I D I I 3 
• ( 11.11.) I ( 16.7iO It 11.liO It 5.6iO I ( 0.01.1. I o.o;o I It 16.7iO 

-----------------------------------1----------l----------•----------l----------l----------l----------l----------l-----------
sCl!EHESs I 1 • 2 I 1 I 1 I O I O I I 2 

I t 5.61.) • ( 11.liO I t 5.67.) I t 5.111.1 I t 0.0iO I t o.o;o I I I 11.liO 
I I I I I I I I 

UMJERUESS I 1 I 1 I l I O I O I O I I 1 
• t 5.67.J It 5.67.J I t 5.67.1 I t 0.01.1 I t 0.01.1 I t 0.01.1 I • l s.111.J 
I • I • I I I I 

SlolELLINS • 2 I l I o I o I o I D I I 2 
I I 11.11.) I t 5.117.) • I D,0:1.1 I t 0.07.) I I o.o:o I I 0.D:I.) I I I 11.li!I 

-----------------------------------1----------l----------l----------l----------l----------l----------•----------l-----------
srsnt11c I l I 2 I 0 I O I O I 1 I I 2 

I t s.61.1 I t 11.11.1 I I o.ox, I t 0.01.1 I < o.ox, I t 5.61.) I I I 11.1:1., 

WHOLE BODY/G(NtRAL I 1 0 0 0 0 D l 
5.6iO ( 0.0iO ( o.o;o ( o. 01.) ( 0.Oi'-1 ( o.o;o I 5.6:I.) 

SWEATING I 1 0 0 0 0 D l 
5.67.1 ( o.o;o t 0 .01.1 ( 0.0i!I I o.o;o I 0.0XI I 5.61.) 

INFECTIOUS SYNDRot1£S I 0 D 0 0 0 l 1 
t 0. OX I ( 0.0iO t 0.0iO t 0.01.) t 0.01.) I 5.61.I ( 5.6)0 

IHFLUENl!A, HOS I 0 0 0 D 0 1 l 
( t.01.1 l 0.01.) ( 0.01.) ( o.o;o l •• 01.) I 5.67. I C 5.6iO 

DIGESTIVE SYSTEM I 0 l 0 0 0 0 1 
I t 0. 01.) ( 5.61.) ( 0.0if.l ( o. 01.) l 0. 01.) ( 0 .01. I l 5.6½1 
I 

OTHER I 0 1 0 0 0 0 1 
I l 0. 01.) ( 5. 61.) ( o.o;o ( 0.0)0 l 0.01.) ( o.or., ( 5.6½ I 
I 

NERVOUS SYSf£11 I 0 l 0 ' 0 0 l 
( o. 01. I ( 5.61.) ( 0.0)0 ( 0.0iO l 0.OiO l o.or., l 5.61.1 

,,, 

0 
0 
,D 

"' ,-



STUDY 
1REA1t1EtlT 
LOT NUtff'IER 
DOSE 
PATIENT CLASS 

0854 

Cl<.564 
10 HCG 
CHRONIC CARRIERS 

Table l (Contd) 

PATIENT COUNT CLINICAL CDt1PLAINTS 
RECOl18INANT HEPATITIS 8 VACCIHE 

I TOTAL VACCINEES I 18 PATIENTS) - DOSE 2 I 
l----------------------------------------------------------------------------1 I DAYS POST VACCINATION I NI.Jtffl! R 

CLINICAL l----------------------------------------------------------------------------1 WITH 
COMPLAINTS I O I 1 I 2 I l I 4 I 5 I lt011PLAINTS ................................... , .......... •.......... , .......... , .......... , .......... , .......... , .......... , ......... ~ 

I I I I I I I I 
VERTIGO/D I ZZINESS I O I 1 I O f O I O I O I I 1 

I I O.OZI I 1 5.6ZI I ( O.OZ ) I I O.OZ) I ( O. OZ) I C O. OZ I I I ( S.6ZI 
-----------------------------------1----------I---------- I----------I----------I---------- I----------I----------I-----------
PERSOtlS WITH COMPLAINTS I 3 I S I 2 I l I O I l I I 5 

I I 16.71.l I c 27.81.l I c 11. 11.1 I I S.61.1 I I 0.01.l I I 5.6Y.I I I c 27 .8Y.I 
-----------------------------------1---------- I----------I----------I----------I----------I----------I---------- I-----------
PERSOHS WITH NO CONPU INTS I 15 I 13 I 16 I 17 I 18 I 17 I I 13 

I t 83.lY.) I I 72.27.1 I t 88.9ZI I I 94 . 41.I I uoo.o;o I I 94.41. I I I I 7Z.21.I 
-----------------------------------t---------- l----------l---------- t----------t----------1----------1----------1-----------
PERSCffl WITH HO DATA I O I o I o I o I o I o I I O 

I C 0.07.I f ( 0.07.1 I I 0.07. 1 f I O.OY.I I I 0 . 07.) I ( O.OY.) I I ( O.OZ ) 

,,, 

0 
0 
.0 
.0 
rv 



STUDY 
TRUTl1EHT 
LOT I-Ml8ER 
DOSE 
PATIENT CLASS 

oas, 

CK564 
111 MCG 
CHRDIUC CARRIERS 

Table 1 (Contd) 

PATIENf COUNT CLINICAL CONPLAINTS 
RECOl18IHAHT HEPATITIS 8 VACC114E 

I TOTAL VACCIHEES f 18 PATIENTS) - DOSE J • 
1----------------------------------------------------------------------------• • DAYS POST VACCINATION • HUMBER 

CLINICAL 1----------------------------------------------------------------------------• WITH 
COMPLAINTS I O I 1 • 2 • 3 • , I 5 I IC011PLAINTS 

•••••••••••••••••••••••••••••••••••l••••••~•••l•••••••••••••••••••••l••••••••••l••••••••••l••••••••••I••••••••••••••••••••• 
I • • • I I I • RUCTION, LOCAL !INJECT. SIT£) I 3 I 2 I 2 I 1 I O I o I I 4 
I C 16.77.) I C 11.UO I C 11.17.) I I 5.6i0 I I 0.07.) I C a.ox, I I C 22.2;0 

----------------------- ------------1----------I----------I---- ------I --- - ------I---------- I---------- ----------1-----------
SOREHEss I 2 I 1 I 1 I 1 I o I o I 1 

I c 11.121 I c 5.67.1 I c 5.621 I , 5 . 6ZI I , o.ox1 I c a.oz, I c 16.121 
I I I I I I I 

TENDERNESS I l I 1 I 1 I o I O I o I l 
IC 5.67.I IC 5.~7. 1 IC 5 . 6ZI I C O.OX) I C O.OX) I C a.ox, I C 5.6Z) 
I I I I I I I 

NDOULE F0Rl1Artl»f I l I 1 I 0 I O I O I O I 1 
I C 5.6XI I C S.6Xl I I O.OXI It O.OXI I C O.OXI I t D.OZI I C 5.6Xl 

-----------------------------------1-------- ·-1----------1----------1----------I ----------I---------- ----------l-----------
sysn111c I 2 I 1 I o I 2 • o I 1 I 1 

It 11.lXI IC S.67.1. C O.OZ> IC 11.lXI IC o.o:o IC 5.67.1 IC 16.7i0 

I 
MIIOLE BODY/GENERAL • l I 0 0 l 0 0 I I 2 

5.6XI I C O. OXI ( O.OX) ( 5 .67.) I o.o;o C O.OXI I I C 11.lXI 
I I 

FATIGUE/WEAKNESS I 0 0 0 l 0 0 I I l 
O.OXl ( o.o;o ( O.OZI I 5.6Xl I O.OZ) ( 0.0;() • I I S.67. l 

I I 
HEADACHE l 0 0 0 0 0 • l 

( S.6Xl ( 0.0;() ( o.ox, ( O.OlO ( 0 .OX l I o.or.1 I ( 5.67.) 
I 

INFECTIOUS SYNl>ROtreS 0 1 0 0 0 0 I 1 

' 0.07.1 C 5.67.) ( O.OXI C o.o;o I o.o;o I o.o;o I I 5.6;() 
I 

INFLUENZA, NOS 0 1 0 0 0 0 I l 
I O. OXI ' 5.67.1 ' O.OXI ' O.OXl ( 0.07.) I O. OXl • ( S.6l0 

I 
RESPIRATORY 0 0 0 0 0 l I 1 

( o. o:o ' o.o;o ' O.OXI ( O.OXI I 0.0)(1 I 5.6r.1 I ( 5.67.1 
I I 

UPPER RESPIRATORY INFECT., NOS 0 0 0 0 0 I l I 1 
O.OXI C 0.07.I I 0.07.1 I 0.0)(1 I o.o;o I f S.6l0 I ( 5.6XI 

, 

0 
0 
.(I 
,0 
VI 



STUDY 
TREATMENT 
LOT tlUlfflER 
DOSE 
PI\TIEtfT cu ss : 

0854 

CK5611 
JO MCG 
CltROIIIC CARRIERS 

Table I (Contd) 

PATIENT C~T CLINICAL COHPLAINTS 
RECotlBIIIANT HEPATITIS B Vl CCIIIE 

I TOTAL VACCINEES I 18 PATIENTS) - DOSE 3 I 
l----------------------------------------------------------------------------1 
I DAYS POST VACCINATION I NUMBER 

CLINIC~L 1--------------------------------------------------------- ------------------- I WITH 
COMPU IHTS I O I 1 I 2 I 3 I 4 I 5 I ICot1PlAINTS 

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

DIGESTIVE SYSTErt I 1 I 0 I 0 I 1 I O I 0 I I 2 
I I 5.6::0 I I o.o::o I I o.or. , I I 5.67.J I I 0.07.1 I I o.07.I I I 1 11 . 17. l 
I I I I I I I I 

NAUSEA I 1 I 0 I o I o I o I o I I 1 
I ( 5.67.) I I 0.07.) I ( 0 . 07.1 I I 0.07.) I I a.oz, I I 0.07. 1 I I I 5 . 67.1 
I I I I I I I I 

OTHER I a I o I o I 1 I o I o I I 1 
I I o.o,o I I o.o:o I I o . o;o I t S.6lO I , 0.07.1 I I o . o;o I I 1 5. 67.I 

-----------------------------------1----------l----------1----------I----------I----------I----------I----------I-----------
PERSONS WITH CONP U INTS I 5 I 3 I 2 I 2 I O I 1 I I 5 

I I 27.87.1 I I 16. 77.1 I I 11.17.1 I t 11 .17.1 I I 0.07.I I I 5.67.1 I I I 27 . 87.I 

-----------------------------------1----------I----------I----------I----------I----------I----------I----------I-----------
PERSotlS WITH NO COMPll IHTS I 13 I 15 I 16 I 16 I 18 I 17 I I 13 

I I 72,27.) I ( 83.3::0 I I 88.9)0 I I 88.97.) I 1100.0:0 I I 94 . 47.1 I I I 72.2XI 
----------------------------------- l----------l----------l----------l----------1----------1----------1----------I-----------
PERsot•s WITH HO DATA I o I o I o I o I o I o I I o 

I I o . o::o I I o . oz1 I I o.oz, I I o.o,o I I o . ox, I I o . oz1 I I I o.o;o 

.,. 

0 
0 
-0 
,0 
b 



STUDY 0854 
TREAfflENT 
LOT tlUI IIER CK564 
DOSE lO t1CG 
PATIENT CLASS: CIIROtlIC CARRIERS 

Table 1 (Contd) 
PATIENT CQ\A,fT CLINICl L COttPLAINTS 

REC0!18IIIAHT HEPATITIS 8 VACCIIIE 

I TOTAL VACCINEES I 18 PATIENTS) - DOSE 4 I 
1----------------------------------------------------------------------------I I DAYS POST VACCINATION I tl\JM8ER 

CLINICAL · •---------------•-- - ---- - ---··· · ·-·------ ------------------------------------• WITH 
COMPLAINTS • 0 • 1 I 2 • 3 • 4 I 5 • ICOttPUINTS .................................................................... ...................... , ..........•..........•.......... 

I I I I I I I I 
RE ACTION. LOCAL IINJECT. SITE I I 3 I 4 • D I D • D I D I I 4 

I , u.n1 I 1 22.2x, • 1 ,.ox, I I o.ox1 I , o.ox, I , o.ox1 I I , zz.z;o 
-----------------------------------•----------•----------1----------•----------1----------•----------1----------1-----------

SORENESS I 2 I 3 I D I D I D I o I I 3 
1 , 11.1x1 1 c u,.1x1 I , ,.ox, I , 0.0;:1 I , o.o;:, t , o.o;:, 1 I , 16.1X 1 
I I I I I I I I 

TEtmERHESS I 1 I l I O I D I O I O I • ' l 
I I 5.6XI I I 5 . 6XI I l O.OX> I I O.OX) I I O.OX) I I O.OXI I I I 5.6Xl 

-----------------------------------1----------t----------l----------•----------•---------- l----------•----------•-----------
svsnMIC I 1 I O I 1 I O I O I O • I 2 

I ( 5.6Xl I I O.OXJ I l 5.6XJ I I O. OXI • I O. OXI I I O. OXI • I I 11 .lX J 
----------------------------------------------------------------------------------------------------------------------------

• • WHOLE BOIJY/GENEAAL I 1 0 0 0 0 • 0 l 
5.6XJ ( o.ox, I o.ox, ' O.OXJ I D.OX ) I I O.OXJ ( 5.6XI 

FATICUE/MEAKHESS I l D D 0 0 0 1 
5.67. ) ' 0.07.) ' O.OXI ( O. OXI ' O.OXJ ( O.OXI ( 5 . 6;() 

ITCHING, FACIAL I 1 D 0 D 0 0 1 
( 5.6;( ) ' D. 07.l ( 0.07.) ' o.o;o ' O.Oi!I ( a . ox , ' 5.67.) 

DIGESTIVE SYSTEM I 0 0 1 0 0 0 l 
O. Oi!l ( O.OXI ( 5.67.) ( 0.07.) ( O.OXJ ( o.o;o ( 5.6XJ 

OTHER I 0 0 1 0 0 0 1 

' O. OXI ' o. 07.) ( 5 . 67.J ( 0.07.1 ' o.o;o ' O.OXJ ( S.6Xl 
I 

N£RYDUS SYSTEM I 1 I O I O I O I O I o I I l 
S.6X l I I O. OXJ • I O.OXJ • I O.OXI • I O.OXJ • I O. Oi!l . I I S. 6XJ 

I I I • I • I 
VERTIGO/OI ZZIHESS • 1 I D • 0 I O I O • 0 I I 1 

I c 5.6lO I I o.o:r., I , o.o;o I , o.ox, I I o.ox, • , o. o;o I I , 5.6Xl 
-----------------------------------1----------I----------I----------I---------- I----------I---------- I---------- I-----------
PERSOHS MITH COMPUINTS I lt I 4 I 1 I O • 0 I O I I 5 

I I 22 . 27.) I I 22.2%) I I 5.67.) I ( 0 . 0%) I I 0.0%) I ( 0. 07.l I I I 27.ex, 

., 

0 
0 
-0 
-0 
I.It 



STUDT 
TRUTHEHT 
LOT N\Jtt8ER 
DOSE 
PATIENT CLASS 

085ft 

Ck564 
10 ttc:G 
CHAOHIC Cl RRIER!I 

Table 1 (Contd) 
PATIEIIT COUtlT CLINICAL COHPLAINTS 

RECOttBINANT HEPATITIS B VACCIUE 

I TOTAL VACCINEE!I I 18 PAT IENTS I • DOSE ft I 
l----------------------------------------------------------------------------1 
I OATS POST VACCIHAllON I tM1BER 

CLI NlCll l----------------------------------------------------------------------------1 WITH 
COMPLAINTS I 0 I 1 I 2 I 3 I 4 I 5 I ICOMPLAIHT!I 

•••••••••••••••••••••••'"'•••••••••• l•••••••••• l••••••••••l••••••••••l••••••••••l•••••••••• l••••••••••l••••••••••I•••••••••• 
-----------------------------------1----------l----------l----------l----------1----------I----------I---------- I-----------
PERsOIIS WITH HO Cot1PllINTS l 1ft I 1ft I 17 I 18 I lB I 18 I I 13 

I I 77.8i0 I I 77.87.1 I I 9lt.tt7.I I noo.01.1 I noo.01.1 I U00.07.1 I I I 12.21.1 
-----------------------------------1---------- I---------- I----------I----------I---------- I---------- I---------- I-----------
PERsotlS WITH HO DATA I O I O I O I O I O I O I I 0 

I I 0.01. 1 I ( 0.01.J I I 0 . 01.) I ( 0.01.1 I C 0.01.) I C o.o;o I I I o.o;o 

., 

0 
::, 
.0 
4J 
O'-



STUDY 
TREATHENT 
LOT IM18ER 
DOSE 
PATIENT CLASS 

0854 

CKSft4 
10 MCG 
CHRONIC CARRIERS 

Table I (Contd) 

PATIENT COUNT CLINICAL Cot1PLAINTS 
RECotl8mANT HEPATITIS 8 VACCitlE 

I TOTAL VACCIHEES I 12 PATIEHTSI - DOSE 5 I 
l----------------------------------------------------------------------------1 I DAYS POST VACCJHATIOH • HlfflER 

CLINICAL 1----------------------------------------------------------------------------• WITH 
COt1PUIHTS I O • l • 2 • 3 I • I 5 I ICOHPLAIHTS 

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

REACTION, LOCAL I INJECT. SITEI I 0 I l I O I O I O I 0 • I 1 
I , 0.0;,:1 I , a.3;,:1 I , 0.0;,:1 I , 0.0;,:1 I c 0.0;,:1 • , 0.0;,:1 I I , a.3;,:1 

-----------------------------------l----------•----------l----------l----------•----------l----------l----------l-----------
so11eHEss • o I 1 • o • o I o • o I I 1 

I I O.Oll I ( a.3l) I ( o.o;o • ( 0.0iO I ( o.o;o I I o.o:o I • I a.3i0 

-----------------------------------1----------l----------l----------l----------l----------l----------l----------l-----------
sysrEHIC I l • 2 I l I l I l I l I I 2 

I I 8.3l> IC 16.7)0 I l 8.]ll I l 8.3l> I l a.3i0 I I a.37.1. I l 16.n> 

----------------------------------------------------------------------------------------------------------------------------I 
MttOLE BODY/GENERAL I l II II II 0 0 1 

8.37.> C o.o;o ( o.o;o ( 0.0iO ( o.o::o I o.o;o ( 8.3ll 

f' A TIGUE/NEAl<HE SS I 1 0 0 0 0 0 1 
a. 3;,:, ( o.o;o ( 0.07.J I o.o;o ( 0.07.J ( 0.07. J ( 8.37. > 

IHf'ECTIOlr.l SYNDROMES I 0 1 0 0 0 0 1 
0.07.J ( 8.3ll ( O.Oi!J ( 0.07.1 ( 0.07.) ( o.o;,:, ( a.1;,:1 

INFLU£NZA, NOS I 0 I 0 0 0 0 1 
0.07.J ( 8.3ll I 0.0;,:1 I o.o;o C o.o:o ( 0.07.) C 8.llO 

DIGESTIVE SYSTEN I 0 l 1 l 1 l l 
o.o:o ' 8.3:1.1 ( a. 1:;i1 ( 8.JY.I ( 8.3i!J ( 8.Ji!I C 8.11/.1 

DYSPEPSIA/HEARTBURN I 0 0 0 1 a a 1 
o.o:o ' o.o:o ( 0.07.1 ' 8.3i0 ' o.o:o ' O.Oll ' a.1;i1 

OTHER I o I l I l I o I l I l I I l 
I « o.o;o I I a.37.J I « a.37.> I « o.o;o I « a.1:1.1 I I a.1;0 I I « a.1:0 

-----------------------------------•----------l----------•----------l----------1----------1----------1----------I-----------
PERSONS MITH COMPLAINTS I l I 2 • l • l I l I l I I 2 I c 8.3:!I I c 16.7Y.I • I 8.JY.J • I a.1;,:1 I f 8.3%) I « a.1;0 I I « lft.7?.I 

-----------------------------------1----------l----------l----------l----------l----------l----------•----------I-----------
PERSONs MITH HO COl1PLAIHTS I 11 I 10 .I 11 • 11 I 11 I 11 I • 10 

I , 91,7;0 I , a:s.1:;o I , 91.7:1.J I , n.1:1.1 I t 91.77.1 I « 91.7:1.1 I I c e:s.1:1.1 

., 

0 
0 
,0 
-D 
"'4 



STUDY 
TREATMENT 
LOT NUHBER 
DOSE 
PATIENT CUSS 

0115ft 

Cl<564 
10 MCG 
ClfROltIC CARRIERS 

Table 1 (Contd) 

PATIENT col.NT CLINICAL COttPLAINTS 
RECOt18INAtlT HEPATITIS 8 VACCIUE 

I TOTAL YACCINEES I 12 PATIEHTSI - DOSE 5 I 
l----------------------------------------------------------------------------1 
• DAYS POST VACCINATION • NUl1BER 

CLINICAL •----------------------------------------------------------------------------1 WITH 
COIIPUINTS I O • 1 I 2 I 3 I 4 • 5 I •c011PUIHTS 

••••••••••••••••••••••••••••••••••••••••••••-1••••••••••••••••••••••••••••••••1•••••••••••••••••••••1••••••••••1•••••••••• 
-----------------------------------•----------•----------1----------•----------I----------•-- ·-------•----------•-----------
PERSONS WITH NO DATA • 0 • 0 I O I O I O I O I I 0 

• c o.o;o I ( o.o;o • 1 o.ox, I , o.ox, I I o.ox, I I o.o;o I • 1 o.ox, 

-
0 
0 
,0 
0 
OD 



STUDY 
TREATHENT 
LOT tM"BER 
DOSE 
PATIENT CLASS: 

OB54 

CK564 
10 HCG 
CIIROUIC CAARIERS 

Table l (Contd) 

PATIENT COUNT CLINICAL tottPLAINTS 
REC0118INANT HEPATITIS B VACCINE 

I TOTAL VACCINEES I 3 PATIEHTSI - DOSE 6 I 
•----------------------------------------------------------------------------• • OAYS POST VACCINATION • NUtfflER 

CLINICAL •----------------------------------------------------------------------------1 WITH 
COMPLAINTS • O • 1 • Z • 3 • 4 I 5 I ICOMPLAIHTS .......................................................................................... , .......... , .......... , ......... . 

-----------------------------------1----------l----------•----------l----------l----------l----------1----------l-----------
srsTENit I O I 1 I 1 I 1 I 1 I O I I l 

IC o.o;o I I 50.07.) I I 50.07.I IC 50.07.). I 50.07.). C 0.07.1 I I I so.ox, 
------------------------------------

• RESPIRATORY I O • 1 • 1 I 1 I 1 I O • • 1 
• c 0.01.1 • c so.ox> • c so.or., I c so.or., I 1 50.01.1 • c o.or.1 I I I so.ox, 
I I I I • I I • 

PHARYNGITIS ISOAE TMROAT) I O I 1 I 1 • l I 1 I O • I 1 
• 1 0.01.1 I c 50.07.1 I I 50.07.> I c so.01.1 I 1 50.07.1 • I 0.0;:1 • I I so.o;:1 
• I I • I • I I 

ORGANS OF SPECIAL SENSE I O • 1 • 0 I O • 0 I O I • 1 
• c 0.01.1 • 1 50.01.1 I 1 0.01.1 I I o.or.1 • 1 0.01.1 I I o.o;o • • 1 50.01.1 
• I I • I I I I 

EARACHE I O I 1 I 0 I 0 I 0 I 0 • • 1 
I f 0.0¼) I I S0.07.) I ( 0.07.1 I I o.or., I I 0.07.I • ( 0.01.1 I • ( so.ox, 

-----------------------------------1----------1----------•----------l----------l----------1----------I----------I-----------
PERSONS MITH COl1PLAJNTS I O I 1 • 1 • 1 • 1 • 0 • I 1 

• I 0.07.1 • f 50.07.1 • I 50.07.1 • I 50.0XI I I 50.07.1 • C O.OXI • • f 50 . 07.1 

-----------------------------------•----------•----------•--------·=•----------•----------•----------•----------•-----------PERSONS WITH NO CONPUINTS • 2 I 1 • 1 I 1 • 1 • 2 • • 1 
• 1100.or.1 • 1 50.01.1 • c 50.01.1 I I so.ox, I c so.01.1 I 1100.01.1 I • 1 so.ox, 

-----------------------------------1----------l----------•----------l---------•----------l----------•----------•-----------
PERSONS WITH NO DATA • 0 I O • 0 I O I O I O I I 0 

• I O.OY.l I< 0.07.1 • f 0.07.l I I 0.07.1 • I 0.07.1 • I O.OXI • I I O.OXI 

.,, 

0 
0 
.Q 
-0 
-0 



STUDY 
TREATttEHT 
LOT N\llt!ER 
005£ 

: 01154 

Cl<564 
10 HC6 

Table 2 
PATIENT COUNT HAXItt.Jt1 TEMPERATUIIES 

AECOt'eINANT HEPAT I TIS B VACCINE 

PATIENT CLASS: CHRONIC CARRIERS 

• · T0TAl VACCINEES I 18 PATIENTS) - DOSE l I 
•---------------------------------------------------------------------------------------1 I DAYS POST VACCINATION I NUt18ER 

HAX TEHPERATUR£ •---------------------------------------------------------------------------------------1 MITH 
(0[ G F, ORAL I I O I 1 I 2 I 3 I it I 5 I I • HA)( TEHP 

••••••••••••••••••••••••• .. •••••••••••••••••••l .. ••••••••••••••••••••••••••••••l .. ••••••••••••••••••••-••••••••I•••••••••• 
I I • • I I I • 

< 99 I 1s • 11 I 18 I 16 I 11 I 18 I I 12 
I ( 83.3)0 I ( 94.4\)0 I (100.11)0 I ( 88.9)0 • ( 94.ltX) • (100 . 0X) • • ( 66. 7X ) 
I I I I • I I I 

99 - 99.9 I 3 I 1 I I I z I o I o I I s 
I , l6.7ZJ I , s .6XJ I , o.ox, I , 11.uo I , o.ox, I , a . ox, I I • Z7.8Y.J 
I I I I I I I I 

100 - 100 . 9 I I I e I e I o I 1 I o I • l 
I l O.IXI I I D.DXI I ( D.DXJ I ( O.OXI I I 5.6XI I ( O.OXJ I I ( 5 . 6XI 

------------------------1----------1----------1----------l----------1----------1----------1---------------------1-----------
TEHPEAATURE TAKEN I 18 I 111 I 18 I 18 I 18 I 18 I I 18 

I 1100.0XI I 1100.0XI I 1100.0XI I llDO.OXJ I 1100 . 0Y.I I 1100.0Y.I I I 1100.0X J 
------------------------l----------l----------1----------1----------1----------l----------l--------------------- l-----------
, EMPEAATUIIE NOT TAl<EN I O I o I O I O I o I o I I I 

I • o.o:o I c a.ox, I , o.o;o I , o.ox1 I c o.o;o I , o.ox, • • c o.ex, 

, 

0 -0 
0 
0 



STUOY 
TREATHEHT 
l OT IU IBER 
DOSE 
PATIENT CU SS 

0854 

CIC.56~ 
10 HCG 

Table 2 (Contd) 

PATIENT COUNT "AXIt1U'I TEHP£RAT~ES 
RECOl18INANT HEPATITIS B VACCINE 

·CHROIIIC CARRIERS 

• TOTAL VACCINEES I 18 PATI ENTS! - 0051: 2 I 
•---------------------------------------------------·-----------------------------------1 I OATS POST VACCINATION I tlU'18ER 

HAX TEHPERATURE •--------------------------------------------------------------------- ------------------ • WITH 
I DEG F, OR Al I • 0 • l • Z • . l • 4 I 5 • • • HAX TEHP 

························ ·································•·········· ··········· ·································•·········· I • I I • • • • 
< 99 • 16 • 18 • 16 • 17 • 18 • 17 I • n 

• ( 88,9)0 I (100.0)0 I C 88.91.) • C 9't.4l0 • (100.01.) I I 9't,41.J • • I 72,2i0 

• I • I I • • I 
99 - 99,9 • Z • O • 2 • 1 • 0 • l • • 5 

• I 11.11. ) • I 0. 01. J • I 11 . 11. I • I 5, 61. J • C 0. 01.1 • I 5. 61. J • • C 27. 8)0 

------------------------1----------•----------l----------•---------- •---------- I----------•---------------------• '---------
TEHPERATURE TAKEN I 18 I 18 I 18 • 18 I 18 I 18 I I 18 

• nao . 01.1 • n oo.o:o I noo.ou • noo . o;o • 1100.0:0 • 1100.0:0 • • 1100.0:0 

------------------------ •----------•----------•----------•----------•----------•----------1---------------------1-----------TEHPERATUl!E HOT TAKEN I O I O I O • 0 • 0 • 0 I I 0 I c o.o:o I I 0.01.1 I c 0.01.1 I c 0.01.1 I I 0.01.1 I I 0.01.1 I I C 0.01.1 

--

0 -0 
0 -



ST\JIJY 
TREATNEHT 
LOT HUIBER 
DOSE 
PATIENT CLASS: 

0854 

Cl<564 
10 NCG 

Table 2 (Contd) 

PATIEHT COUHT NAXll'tUH TEMPERATURES 
AECotlBIHANT HEPATITIS 8 VACCINE 

CHROHIC CARRIERS 

I TOTAL VACCINEES C 18 PATIENTS) - OOSE 3 • 

•---------------------------------------------------------------------------------------1 
• DAYS POST VACClllATIDN • NnER 

NAX TEMPERATURE •---------------------------------------------------------------------------------------• MITH 
I DEG F, dRAL I • 0 I l I 2 • 3 • 4 • 5 • • • MAX TEl1P .......................................................................................................................... 

• • • I • • I • < 99 • JS • 16 • 15 • 15 • 17 • 15 • • 9 
• C 83.J7.I I C 88.9i0 I ( 83.37.l I C 83.3i0 • ( 94.4:0 I C 83.31.I • • I 50.0ZI 

• I I I • • • • 99 - 99.9 I 3 I 2 I 2 I l • l • 3 I • 8 
I I 16. 77.1 I I 11.17.l I I 11.17.1 I C 16. 7XI I C 5.6XI I c 16. 7XI I I I 44.47.l 
• I I I I I I I 

100 - 100.9 I o I o I 1 I o I o I D • I 1 
I I O. OX I • I O. oz t I I S. 67.1 I I O. o:o I I D. 07.1 I I O. 07. l I I I S. 6X I 

------------------------1----------•----------•----------l----------•----------l----------•---------------------I-----------
TEHPERl TURE TAKEN I ta I 18 I 18 I 18 I 18 I 18 • I 18 

I ClOO.OZl • fl00.07.1 I ClOO.OXI I 1100.07.l I 1100.0Xl I ClOO.OXl I I 1100.0XI 

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

I f o. o;o I I o. 07.1 I c o. ox i I I o. 07.1 • 1 o. 07.1 I c o. 07.1 I I I o. 07.1 

., 

0 -0 
0 
rv 



STUOY 0854 
TREATMEHT 
LOT NUt18ER I Cl<564 
DOSE 1 10 HCG 

Table 2 (Contd) 
PATIENT COUNT HAXI~ TEMPERATURES 

RECOttBINANT HEPATITIS B VACCIHE 

PATIENT CLASS: CHRONIC CARRIERS 

• TOTAL VACCINEES I 18 PATIENTS)• DOSE 4 I 
l--------------------------------------------------------------------------------------1 I DAYS POST VACCINATION I HUt18ER 

HAX TEMPERAT~E 1------------------------------------•------------------------------·•·••---------------• NITH 
IDEGF,ORALJ I I I l I 2 I 3 I 4 I 5 I I IHAXTEMP 

•••••••••••••••••••••••••••••••••••l•••••••••••••••••••••l•••••••••••••••••••••l••••••••••l•••••••••••••••••••••I•••••••••• I I I I I I I I 
NORMAL I o I o I l I o I o I o I I o 

1 c o. o;o I c o • o;,., 1 1 s. 6;o I , o. o;,. 1 • , o. o;,., I , o. 07., 1 1 , o. oz 1 
I I • I I I I I 

< 99 I 17 I 16 I 15 I 17 • 17 I 18 I • 1-. 
I I 9't. lt7. t I C 88. 97. I • I 83. llO I c 9't. 4% I I I 94. 4% 1 I 11 oo. 07.) t I I 77. a;: I 
I I I I I I I I 

99 - 99.9 I l I 2 I Z I l I l I o I I It 
I I S.67.) • ( 11.li(I I ( 11.17.1 I ( 5.67.1 I I 5.67.J I I o.o;o I I I 22.27.) 

------------------------1--- ·------l----------l----------l----------l----------l----------1---------------------1-----------
TEHPERATURE TAKEN . I 18 I 18 I 18 I 18 I 18 I 18 · I I 18 

I 1100.ox1 I 1100.ox, I 1100.ox, I 1100.07.1 I 1100.07.1 I 1100.0Xl I I 1100.011 

------------------------1----------1----------l----------l----------l----------l----------l---------------------l-----------
rEHPERATURE HOT TAKEN • 0 I 0 I O I 0 I D I O I I 0 

I I o.o:o I I 0.07.J I I . o.ox, I c 0.07.1 I c 0.07.l I I 0.07.l I I ( 0.07.1 

..... 

0 -0 
0 ..... 



STUDY 
lREATt1ENT 
LOT HUMBER 
OOSIE 

085~ 

Cti:56-. 
10 HCG 

Table 2 (Contd) 
PATIENT COUNT t1lXIt1U11 TEHPERATURES 

RECot18IHlHT HEPATITIS 8 VACCINE 

PATIENT CLASS CHRONIC CARRIERS 

I TOTAL VACCIHEES I 12 PATIEHnl - DOSES I 
1---------------------------------------------------------------------------------------I I DAYS POST VACCINATION I 

HAX TEHPERA~E 1---------------------------------------------------------------------------------------I 
NUHBER 

MITH 
HAX TEMP IDES F • ORAL I I I I l I Z I 3 I 4 I 5 I I I 

•••••••••••••••••••••••••••••••••••l••••••••••••••••••••••••••••••••l•••••••••••••••••••••l••••••••••l••••••••••I•••••••••• 
< 99 

99 - 99.9 

100 - 100.9 

101 - 101.9 

9 
75.0ZI 

3 
zs.o::o 

0 
0.01.) 

10 
83.31.) 

l 
8.3::0 

1 
a.1::0 

9 
75.01.) 

z 
16. T/.) 

l 
8.37.) 

9 
1 s1.8::o 

1 
9.lJO 

l 
9.17.1 

10 
83.3%1 

1 
8.37.1 

0 
0.07.J 

I 
9 I 

7s.o::o I 
I 

3 I 
25.0iO I 

I 
o I 

O.OZJ I 
I 

6 
I 50.07.1 

" 33.37.1 

l 
8.3::0 

o • o I o I o I 1 I o I I 1 
, o.o;o I c o.oz1 I , o.o;o I I o.o;o I c a.Jio I I o.oz, I I I s.1z1 

------------------------l----------l----------l----------1----------l----------l----------1---------------------l-----------
nt1PERATURE TAKEN I u I 12 I 12 I 11 I 12 I 12 I I 12 

I 1100.oz> I 1100.oz1 I noo.oz1 I 1 91.7Z> I 1100.0::0 I noo.o::o • • uoo.o::o 
------------------------l----------l----------l----------l----------l----------l----------l---------------------l-----------
TEt1PERATURE HOT TAKEN I o I 0 I o I l I 0 I o • I 0 

I I o.OZI I I 0.07.1 I I o.oz1 I I 8.37.1 • c o.oz1 I I o.oz1 I • I o.o;o 

~ 

0 -0 
0 
J::, 



STUDY 
TRUTHEHT 
LOT tUIBER 
ODSE 

l 085ft 

CK564 
10 HCG 

Table 2 (Contd) 
PATIENT CO\MT HAXINUtt TEHPERATUlES 

RECOt18IHAHT HEPATITIS 8 VACCINE 

PATIEHT CU SS: CHRONIC CARRIERS 

I TOTAL VACCIHEES ( J PATIEHTSI - DOSE 6 I 
1---------------------------------------------------------------------------------------I 
I DAYS POST VACCIHATIOH . I HUMBER 

MAX TEHPERATUAE 1---------------------------------------------------------------------------------------I WITH 
I DEG F, OllAU I O I 1 I Z I l I It I 5 I I I HA>< TEHP 

······················•• l••······••l••······•• l••······••l•n••···•• l••······•• l••······••l••······•• l••······••I••········ I I I I 1· I I I 
< 99 I z I 2 I 2 I 2 I 2 I 2 I I z 

I 1100.01.1 I 1100.01.1 I 1100.0ZI I 1100.01.1 I 1100.01.1 I 1100.DZI I I 1100.0Z I 
------------------------ l---------- l----------l----------l---------- l----------l----------1---------------------1-----------
TEHPERATURE TAKEN I 2 I 2 I 2 I Z I 2 I 2 I I 2 

I c 66. no I c 66. 11. 1 I c 66. 71. , I c 66 • Tl. l I 1 66. 11.1 I « 66. 71., I I c 66 • 11. 1 

------------------------1----------1---------- I---------- I---------- I----------I----------I--------------------- I-----------
TENPERAT\JRE HOT TAKEN I 1 I 1 I 1 I 1 I 1 I 1 I I l 

I c 33.31.1 I c JJ.31.1 I c 3l.3i0 I t 33.3XI I c 33.3Z I I c 33.31.1 I I c 33.31. l 

-
0 ... 
c:, 
Q 
\J1 
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EFFICACY SUMMARY 

Hepatitis B vaccine derived from the plasma of chronically infected 
individuals 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 8 
infection among infants born to 11others who are positive for both HBsAg and 
HSeAg. 

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 seroconvers1on rates observed for reciphnts of the 
yeast recombinant hepatitis 8 vaccine (e.g. 96% of healthy adult vaccinees 
develop anti-HBs titers of 11IU/11l ~10) suggest that these individuals should 
be protected against hepatitis B. Ongoing 1n. vitro studies to demonstrate the 
equivalence of antl-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 preven~ive 
therapy (plasma-derived hepatitis B vaccine) is now available in oost parts of 
the world, it is no longer ethical to conduct a study with untreated 
controls. In so111e instances. notably w1th infants of Asian mothers who are 
positive for HBsAg and HBeAg, there have been very high rates of infection 
documented among untreated indiv1dua ls, and it 1s reasonable to use these 
rates as a basis for estimating protective efficacy in contemporary studles 
lacking untreated controls. However, historical data on the incidence of 
infection in various candidate adult population are no longer applicable. 
Rates of hepatitis B infect·ion 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 

862 

32381/1 
1/29/86 

Study Population/Regimen 

Healthy infants born to mothers who are positive for HBsAg 
and either positive or negative for HBeAg receive a single 
0.5 ml injection of HBIG at birth following by 5 mcg doses 
of yeast recombinant hepatitis 8 vaccine or 10 mcg doses of 
plasma-derived hepatitis B vaccine at 0, 1, and 6 months. 
The study is being conducted 1n Hong Kong. 

01006 



Study Study Population/Regimen 

864 Healthy infants born to mothers of As 1an descent, who are 
positive for both HBsAg and HBeAg, receive a single 0.5 ml 
injection of HBIG at birth following by 5 mcg doses of the 
yeast recombinant hepatitis B vaccine at O (within the 
first few days of birth), 1, and 6 110nths. The study is 
being conducted 1n the United States. 

878 Healthy infants born to mothers who are positive for both 
HBsAg and HBeAg receive either a single 0.5 ml injection of 
HBIG at birth followed by 5 mcg doses of the yeast 
recombinant hepatitis B vaccine at O (within 12 hours of 
birth), 1, and 6 110nths, 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 8 
vaccine ( 5 or 10 mcg dose) or plasma-derived hepatitis B 
vaccine (10 or 20 ,neg dose) at O (within 12 hours of 
birth), 1, and 6 months. This study fs being conducted 1n 
China. 

01007 

A total of 412 infants have been enrolled to date in the four studies, 289 of 
these in groups receiving the yeast recombinant hepatitis B vaccine. 
Postvaccinatf on follow-up data are currently available from studies 862 and 
864 only. Conments regarding efficacy w111 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 O, 1, and 6 months). The numbers of 1nfants who have received the 
first, second, and third injections of vaccine together with their antigen 
status at various times are tabulated below: 

Stud:ll 862 Studi 864 Both Studies 
Number Vaccinated 

First Injection 40 134 174 
Second Injection 37 120 157 
Third Injection 12 61 73 

Stud~ 862 Stud~ 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 1/47 1/59 
9 Months 0/19 0/19 

Eight (8) infants were positive for H8sAg at birth. Four (4) of the eight 
have been tested at 3 1110nths and all were still positive for HBsAg. One of 
these infants has been followed through 6 months, is still HBsAg positive, and 
is now classified as a chronic carrier. The infants who are positive for 

32381/2 
1 /22/86 
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HBsAg at birth may have been infected l!!. utero and such infections cannot be 
prevented through postnatal vaccination. To date , there have been no 
persistent infections appearing after birth. ·--------· . . ----

The efficacy of HBIG and yeast recombinant vaccine in preventing chronic 
hepatitis B infection may be estimated with the following formula : 

% Efficacy "' 1-

Incidence of 
infection in 
vaccinated 
Incidence of 
infection in 
unvacc 1 nated 

X 100 

The single chronic carrier among the vaccinated infants followed for six 
months represents an incidence of 1. 7%. A nu11ber of previous studies have 
estimated the incidence of chronic infection among untreahd infants born to 
Asian 1110thers positive for HBsAg and HBeAg at 60-92%. 1 - 10 In addition, 
the investigators in Study 864 have recently obtained follow-up serology on 13 
children born 1n the United States duri_ng 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 (69.2J ) had become positive for HBsAg. This rate is 
similar to those cited above and was used as our estimate for the 1nc1dence of 
chronic infection in unvaccinated infants. Estimates of the efficacy of the 
HBIG-yeast recombinant vaccine regimen at 6 and 9 months are tabulated below: 

Efficacy in a> 

6 Months 

9 Months 

Study 862 Study 864/ Both Studies 
( I\ '. 

98 

100 

No serious adverse experiences related to vaccine have been reported. These 
data suggest that passi~e-active prophylaxis involving a single dose of HBI6 
and three 5 mcg doses of yeast recombinant hepatitis B vaccine h safe and 
will provide a high level of protection against chronic hepatitis B virus 
infection. 

32381/3 
1 /22/86 
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EFFICACY 

Study 862 - Hong King - Or.£. K. Yeoh 

The study population consists of two groups of healthy infants. Group l 
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 1110nths. 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 infants in group l (HBeAg positive mothers) have received one 
dose of t1BIG 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 infants (group 1) who received 
plasma-derived vaccine and 100% (24/24) of the infants who received yeast 
recombinant vaccine developed protective levels (mlU/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 HBsAg negative at one and three months, tested HBsAg 
positive at six months. Her serum was anti-HBc IgM negative. Four infants 
who rece1ved yeast recombinant vaccine were HBsAg posit1 ve at birth. At one 
month, two of these were negative for HBsAg and two of the infants remained 
positive. Three _ month serology data ;s available for one of the HBsAg 
positive infants. This subject remained positive at that time. 

Eighty-five infants in group 2 (HBeAg 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 adm1nistered the second and third injections, respectively. 

At three months, 10~ (42/42) of the infants (group 2) who · received 
plasma-derived vaccine · and 100% (41/41) 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 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 infants, who were negative for HBsAg at one and 
three months, tested positive for HBsAg at six months. In two of these cases, 
the six ' month sera were ant1-H8c IgM negative. All three infants sero
converted for ant1-H8s 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 s1>c months. The six month seru11 was ant1-HBc IgM negative. The infant 
seroconverted for anti-Hes 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 8 antigene~ia 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. Yeast recombinant vaccine (5 mcg injections) lot 
C-1(732 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 f1 rst 
injection of vaccine. One hundred twenty and 61 infants have been 
administered the second and third injections of vaccine, respectively. All 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 alaming adverse experiences related to vaccine have been 
reported. Vaccination and follow-up continues in progress. 

Study 878 - China - Dr. 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 110nths of age. 
All additional infants enrolled in the study receive no HBIG at birth and 5 
mcg 1nject1ons of vaccine according to the same schedule (0, 1 and 6 months). 
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Study 878 - China - Or. T. Sun {Cont.) 

Thirty infants have received one dose of HBIG and their first 5 mcg injection 
of vaccine. Serologic data are not yet 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 - Dr. 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 cOR1pare the efficacy 
of yeast recombinant vaccine and plasma-derived vaccine 1n preventing chronic 
hepatitis B anttgenemia 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-IC.564 or 10 mcg or 20 mcg injections of plasma-derived vaccine 
lot 0027L. All injections are administered w1th1n 12 hours after birth and at 
one and six months of age. 

Five infants have receive the fint injection of vaccine in each dose and 
vaccine reg1111en. Serology data are not yet available. No serious adverse 
experiences related to vaccine have been reported. Vaccination and fol low-up 
continues 1n progress. 
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PROGRA: 

PURPOSE: 

VACCINE: 

PRI MAR Y 
INVESTIGATOR: 

SECONDARY 
INVESTIGATORS: 

32281/1 
1/21/86 

Yeast Recombinant Hepat1t1s B Vaccine, Study 862 

To evaluate the efficacy of 5 mcg doses of the yeast 
recombinant hepatitis B vaccine, as cong,ared with 
10 mcg doses of plasraa derived· vaccine H-B-VAX. both 
given in conjunction with HBIG at birth in preventing 
chronic hepatitis B 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 8 Vacc1ne 
Lot 987/C-K734 

H-B-VAX, Plasma Oer1ved Hepatitis 8 Vaccine 
Lot 1032K 
Lot 2455J· 
Lot 0027L 
Lot 1507J 

Hep-8-Gannagee 
Lot 0031L 
Lot 1120K 

E. K. Yeoh, M.D., B.S., M.R.C.P. 
Consultant Physician 
Medical ·A· Unit 
Queen Elizabeth Hospital 
Kowloon, Hong Kong 

w. K. Chang, M.P., 8.S., F.R.C. Path. 
Consultant M1crob1olog1st 
Queen Mary Hospital 
Hong Kong 

Patricia Ip, M.B., B.S., M.R.C.P. 
Consultant Ped1atr1c1an 
United Christian Hospital 
Kowloon, Hong Kong 
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SECONDARY 
INVESTIGATORS: 
(Contd) 

STUDY LOCATION: 

DATE INITIATED: 

DATE COMPLETED: 

STUDY POPULATION: 

32281/2 
1/21/86 

Study 862 

Enid Chan, M.B., 8.S., F.R.C.O.G. 
Consultant Obstetrician 
United Christian Hospital 
Kowloon, Hong Kong 

K. H. Chan, ~.8., B.s .• ~.R.C.P. 
Consultant Pediatrician 
Caritas ~edical Centre 
Kowloon, Hong Kong 

Charles Fung, ~.O., S.S., M.R.C.O.G. 
Consultant Obstetrician 
Car1tas Medical Cente.r 
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 cr1ter1a for 
e11g1bi11ty of the infants include the following: 

1) Birth weight ~2000 grams. 
2) Apgar score ~7 (taken at 5 mins.) 
3) Good hea 1th 
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PROCEDURE: 

RESULTS: 

32281/3 
1/21 /86 

Study 862 

At the first prenatal visit, a blood specimen is 
obtained from prospective mothers and assayed for 
HBsAg. 01n2n who are detected to be positive for 
HBsAg are recruited into the study. A second prenatal 
blood specinten will be obtained froni women who wish to 
pa rt i c i pate and assayed for HBsAg. A third b 1 ood 
specimen will be obtained fr011 the women at 
parturition and assayed for HBsAg and HBeAg. Eligible 
infants born to HBsAg, HBeAg pos 1 tive won1en ~111 be 
randomized into Groups 1 and · 2. Infants of HBsAg 
positive and HBeAg negative worten w1 ll 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 110nths after 
birth. Infants in Groups 1 and 3 receive recombinant 
vaccine (5 mcg) and those in Groups 2 and 4 recetved 
plas111a-derived vaccine (10 11Cg). 

Blood specimens are obtained ffrom the infants prior 
to vaccination and 1, 3, 6, 9, 12, 18 and 24 1110nths 
post initial injection. All specimens are assayed for 
HBsAg, and ant 1-HBs. Ant 1-HBc h a 1 so tested 1 n the 
infants• sera at 18 months. A follow-up blood sample 
1s also obtained from the 110ther at six months. 
Assays are perfomed by W. K. Chang us ing RIA kits. 

HEALTHY INFANTS 

HEP-8-GAM~AGEE Lot ,0031L or 1120K at ti me 0 
S IIICg Lot 987/C-K734 at 0, 1, and 6 IIIOnths 
10 mcg H-B-VAX Lot #1032K, 2455J, 0027L or 1507J at 0, 

1, and 6 months 

A. HEALTHY INFANTS BORN TO HBsAg-POSITIVE and 
HBeAg-POSITIVE MOTHERS 

1. Number Vaccinated: 

Dose Level 

5 mcg Rec0fflb1nant 
10 mcg Plasma 

InJection No . 
_1_ .L 3 

40 
28 

31 
27 

12 
10 
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RESULTS (Contd) 

32281/1, 
1 /21 /B6 

0101b 

Study 862 

8. HEALTHY INFANTS BORN TO HBsAg-POSlTIVE, HBeAg
NEGATIVE MOTHERS: 

1. Nul'Rber Vaccinated: 

Dose Level 

5 mcg Recombinant 
10 IIC9 Plasma 

2. Serologic Results: 

Injection fllo. 
_1_ ..l,_ 3 

75 
85 

73 
79 

30 
25 

A. Healthy Infants Born to HBsAg-Positive and 
HBeAg-Positfve Mothers 

At three months. 100% (24/24) of the · 
infants who received yeast recombinant 
vaccine and lOOS (19/1 9) of the infants 
who received plasma-derived vaccine 
developed protective levels (mIU/ml ~10) 
of anti-HBs (excludes infants who were 
HBsAg-positive at birth). Table l gives 
the range of antibody titers observed at 1 
and 3 months. 

Four infants who received yeast 
recombinant vaccine were HBsAg-positive at 
birth. At one 110nth. two of these were 
negative for HBsAg. Of the two who 
rema 1 ned posit 1 ve for HBUg. one has been 
followed through three months and has 
remained positive at that t1111e. 

Two infants who received plas11111-derived 
vaccine were HBsAg-pos1tive at birth. 
Both were negative for H8sAg at one onth. 
One infant. who was negative for HBsAg at 
one and three months became pos 1t he at 
six months. The serum sa!lple at that time 
was anti-HBc IgM-negattve. 

Refer to Figure 1 for a sunnary of HBsAg 
positivity in these infants. 

\ 



RESULTS (Contd) 

322B1/5 
l /21/86 

Study 862 

B. Healthy Infants Born to HBsAg-Pos1t1ve. 
HBeAg-Negative Mothers 

At three months. 100% (41/41) of the 
infants who received yeast recombinant 
vaccine and 1001 (42/42) of those who 
received plasma-derived vaccine developed 
protective levels (mIU/ml ~10) of antt-HBs 
(excluding infants HBsAg positive at 
bi r-th). Table 2 gives the range of 
antibody titers observed at 1 and 3 months. 

Two infants who received yeast rec0flb1nant 
vaccine were HBsAg-pos1t1ve at birth. 
Both 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 IgM-negative. This infant 
seroconverted for anti-HBs by three 110nths. 

Two infants who received plas1111-derived 
vaccine were HBsAg positive at birth. 
Both were negative at one month. Another 
infant tested positive for HBsAg at one 
month. Additional serology is not yet 
available for this infant. Three 
additional infants , who were negative for 
HBsAg at one and three 110nths, were 
positive at six 110nths. In two of these, 
the six month sera were anti-HBc 
IgM-negat1ve. All three of these had 
seroconverted for ant1-H8s at three months. 

Figure 1 presents a su11111ary of HBsAg 
positivity in these infants. 

3. Clinical Complaints: 

Currently, only a preliminary sunnary of 
clinical complaint data 1s available. The 
investigator has reported that there have been 
no clinical complaints a110ng the recipients of 
either vaccine other than one infant who had a 
fever of 37.s•c on the day following the first 
injection. This infant received yeast 
recombinant vaccine. 
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Figure 

HBsAg Positive Infants in Study 862 
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Mothers who Received Plasma-Derived 
Vaccine 



Table 1 

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

Infants Age Number % { Proj!orti on} Anti-HBs mlU/ml 
at Testing Tested 2.1-10 11-49 50-99 ~_100 

1 month 31 3.2 ( l /31) 96:i (30/31) 

3 months 24 41. 7 (10/24) 41. 7 (10/24) 16.7 ( 4/24) 

*Excludes four who were HSsAg positive at birth 

Ant1-H8s in HBsAg Negative Infants* Born to HBeAg Pos1t1ve Mothers 
Who Received Plasma-Derived Vaccine 

Infants Age 
at Testing 

1 month 

3 months 

*Excludes 

32461/2 
1 /23/86 

Number 
Tested 2. l-10 

25 

19 

two infants who were 

% {Prol!ortion} Ant;-Hes mIU/ml 
11-49 50-99 :::,100 

12.0 (3/25) ae~o c2212sJ 
52.6 (10/19) 1 s .e (3/19) 31.6 (6/19) 

HBsAg positive at birth 
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Table 2 

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

Infants Age 
at Testing 

1 month 

3 months 

Number 
Tested 

68 

41 

2.1-10 
% (Proportion) Anti-HBs mIU/ml 

11-49 50-99 

1.5 (1/68) 

41.S (17/41) 

4.4 (3/68) 

36.6 (15/41) 

*Excludes two who were HBsAg positive at birth 

~100 

94.1 (64/68) 

21.9 (9/41) 

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

Infants Age 
at Testing 

l month 

3 months 

*Excludes 

32461/3 
1/23/86 

Number 
Tested 2.1-10 

76 

42 

two infants who were 

% (Pro12ortion} Anti-HBs raIU/ml 
11-49 50-99 ~100 

2.6 (2/76) 97.4 (74/76) 

40.5 (17/42) 23. 8 (10/42) 35.7 (15/42) 

HBsAg positive at birth 
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PROGRAM: 

PURPOSE: 

VACCINE: 

PRINCIPAL 
INV£STI6ATOR: 

SECONDARY 
INVESTIGATORS: 

STUDY 
LOCATIONS: 

23821/85/l 
1/3/86 

Alum-Adsorbed Yeast Recombinant Hepatitis B Vaccine, 
Study 8&4 

This study is designed to evaluate rates of chronic 
hepatith 8 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 mtg HBsAg/~1) 
Lot I 987/C-K734 (5 mcg HBsAg/ml) 

Hep-8-GAMMAGEE 
Lot # 11201( 

2745J 
2660J 
0031L 

Cladd E. Stevens, M.O. 
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.O. 
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 Inf1nury 
170 William Street 
New York, NY 10038 
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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. Kary 1 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 LOCATIONS: 
(Contd) 

DATE INITIATED: 

DATE COMPLETED: 

STUDY POPULATION: 

STUDY PROCEDURE: 

23B21/851/3 
l /3/86 

Study 864 

Children Hospital, S.F. 
3700 Ca11forn1a 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 

September· 1, 1984. 

In progress. 

01023 

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. 

Infants, whose parents consent to their enrollment t n 
the study, receive a single intra11uscular injection of 
HBIG (0. 5 cc) within the f1 rst few hours after b1rth. 
Pregnant women of Asian descent are screened for 
hepatitis infection prior to delivery to identify 
potential study candidates within the first few hours 
of birth (infants). The initial 1.0 ml ( 5 mcg HBsAg) 
intramusc~lar injection of recombinant hepatitis B 
vaccine 1s given in the first few days after birth. 
The second injection of vaccine is ad11inistered at one 
month of age, and the third injection is received at 
sh months. If an infant becomes HBsAg positive prior 
to completing the tnrnuntzatton schedule, no further 
vaccine injections will be administered. 

A cord blood specimen is obtained at the time of 
delivery and just prior to administration of the HB16. 
A venous blood sample is also to be taken from the 
infant at this time. The cord sample is tested for 
HBsAg and the venous sample for H6sAg and ALT (SGPT). 



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, antt-HBc, anti-HBs and 
ALT. A follow-up blood sa11ple is also obtained from 
the mother at or near the t1me of delivery to verify 
her HBsAg and HBeAg positive status. 

Sera are being tested l'b)t(~ .. ) New Yorlc Blood Center by 
radioi11111unoassay using kits. Some sera 11ay be 
tested for yeast antibody at MSDRL. 

INFANTS OF HBsAg+/HBeAg+ MOTHERS 

5 mcg lot 985/C-K732 at 0, 1, and 6 months 

1. Number Vaccinated: 

Injection I 
_1 _ _L_ _L 

134 120 61 

2. Serologic Results: 

Four infants were positive for HBsAg at birth. 
One of these has been followed for 1 110nth 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. This infant is now classified as a 
chronic carrier (Figure 1). 

At present, only a preliminary sumary of 
antibody response data is available. According 
to the study investigator, all of 46 antigen 
negative infants followed for 6 months had 
developed anti-HBs (S/N ~2 .1). Refer to Table l 
for ant1-HBs responses through 9 months of 
follow-up. 
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RESULTS: (Contd) 

23821/851/5 
1/6/86 

Study 864 

3. Clinical Complaints: 

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

Type of Freguenc~ in J b~ Injection t 
· CQ!!mlaint 1 2 3 

: Fever ~100°F 3.2 (3/95} 1. 3 (1/77) 9.7 (3/31) 
I 
/ 
i Loca 1 redness 2. 1 (2/95) 1. 3 {1/17) 19.4 (6/31) 

or swelling 

Rash 1. l ( 1 /95) 5.2 (4/77) 3.2 ( 1 /31) 

Other 3.2 (3/95) 2.6 (2/77) 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 (b) 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 nonnal. He received his second and third 
injections of vaccine without temperature elevation. 

neonate received l dose of HBIG at birth 
He developed physiologic jaundice on day 4 

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 rnJec~1ons of vaccine without local 
or systemic complaints. 

on the first day of life, 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 nonnal 
and she received her first injection of vaccine. Her 
temperature remained within nonnal limits after the 
first , second, or third injections of vaccine . 
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RESULTS: (Contd) 

23821/851/6 
l /6/86 

Study 8£>4 

A male neonate was reported to have developed jaundice 
during the post-natal period. He had received one 
dose of HBIG at birth (b) (6) and his first 
injection of vaccine three aays 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 tern male infant with Apgar scores 
of 9 at both l and 5 minutes was entered into the 
study. He received one dose of Hep-8-Ganmagee 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 l 

HBsAg Pos1t1ve Infants 1n Study 864 

0 --------- X --- ----- 0 

X --------- X 
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Birth l 14onth 
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Table l 

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

Study 864 

Infant's Age 
at Testing 

3 Months 

6 Months 

9 Months 

wva/23821/8 
1/13/86 

Number 
Tested 

82 

46 

19 

% Anti-HBs (Titer 1n S/N) 
2.1-19.9 20-49.9 ~50 

36 

7 

0 

43 

29 

16 

21 

64 

84 
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PROGRAM: Alum-Adsorbed Yeast Recombinant Hepatitis B Vaccine, 
Study 878 

PURPOSE: To evaluate the efficacy of yeast recombinant 
hepatitis B vaccine, given in 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) 

I~MUNE GLOBULIN: Hepatitis B Immune Globulin 
HEP-8-GAMMAGH 
Lot 0031L 

PRIMARY Sun Tsung-tang, 14.D. 
INVESTIGATOR: Chainnan, Department of I11111unology 

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 posit;ve for HBsAg and 
HBeAg. 

32111/1 
1 /17/86 



STUDY PROCEDURE: 

RESULTS: 

3211 I/2 
l /17/86 

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 8 1nmune globulin in the 
anterior thigh within 12 hours of birth, followed by a 
0.5 ml (5 mcg HBsAg) intramuscular injection of yeast 
recombinant hepatitis B vaccine in the contralateral 
anterior thigh at O (within 12 hours of birth), l and 
6 months, or vaccine alone according to the same 
regimen. 

The parent or guardian wi 11 be asked to record the 
child's temperature and any local or systemic 
complaints for f,ive days after each injection of 
vaccine. 

A blood sample is obtained from each infant prior to 
vaccination and, 1f possible, at 3, 6, 12, and 24 
months. 

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

All serum samples obtained from each infant are 
assayed for HBsAg, anti-HBs, and when indicated for 
ant 1 -HBc and Al T. Samp 1 es may be tested for yeast 
antibody. In addition, samples with an anti-HBs titer 
~25 mlU/ml may be tested to determine anti-~ and 
anti-~ subtype specificity. 

To date, 20 infants have received one injection of 
vaccine in conjunction with HBIG. No serious or 
alaming 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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PROGRAfJl: 

PURPOSE: 

VACCINE: 

PRIMARY 
INVESTIGATOR: 

SECONDARY 
· INVESTIGATOR: 

STUDY LOCATIONS: 

01032 

Alum-Adsorbed Yeast Recombinant Hepatitis B Vaccine, 
Study 892 

To compare the efficacy of yeast recombinant hepatitis 
B vaccine and plasma-derived hepatitis B vaccine 1n 
preventing ~hronic hepatitis B infection among infants 
born to mothers positive for HBsAg and for HBeAg. 

l. Yeast Recombinant Hepatitis B Vaccine 
Lot 81954I/18071/C-l220 (10 mc:g HBsAg/ml) 

2. Plasma-Derived Hepatitis B Vaccine 
Lot 0027l (20 mcg HBsAg/ml) 

Or. Hu Zong-Han 
Department of Biological Products Inspection 
Bureau of Pharmaceutical and B1olog1cal Inspection 
~inistry of Health 
Temple of Heaven, West Gate 
Beijing, People's Republic of China 

Dr. Meng Lingxian 

The Third Hospital 
Chinese Medical University 
Shen Yang, People's Republic of China 

Shen Yang Municipal Anti-Epidemic Station· 
Shen Yang, People's Republic of China 

Fujian Provincial Anti-Epidemic Station 
Fujian, People's Republic of China 

Guang Dong Provincial Anti-Epidemic Station 
Guang Dong, People's Republic of China 

Si Chuan Provincial Anti~Epidemic Station 
S1 Chaun, People's Republic of China 

DATE STUDY INITIATED: December, 1985 

DATE STUDY COMPLETED: In progress 

32061/1 
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STUDY POPULATION: 

STUDY PROCEDURE: 

32061/2 
1/16/86 

01032 

Study 892 

The study population consists of 200 healthy infants of 
either sex, born to mothers who are positive for HBsAg 
and for HBeAg. 

Prior to enrollment of an infant 1n this study, a 
prenatal blood sample 1s 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 
fo 1lows: 

Grou Vaccine Dose Number Re imen 

l Recombinant 5 mcg so 0.5 ml 1ntramuscula 
injectfon of vacc1n 
within 12 hours of birt 
and at 1 and 6 months 

10 mcg 50 1.0 ml 1ntramuscula 
injection of vaccin 
within 12 hours of birt 
and at l and 6 months 

2 Plasma 10 mcg 50 0.5 ml 1ntramuscu 1 a 
injection of vaccin 
within 12 hours of birt 
and at l and 6 months 

20 mcg 50 1 .o ml intramuscula 
injection of vaccin 
within 12 hours of birt 
and at 1 and 6 months 

The parent or guardian wi 11 be asked to record the 
child's temperature and any loca 1 or systemic 
complaints for five days after each injection 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. 



STUDY PROCEDURE: 
(Contd) 

RESULTS: 

32061/3 
1/16/86 

Study 892 

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

A 11 seruli samples · obtained from each infant 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 plasm-derived hepatitis B 
vaccine. No serious or alarming reactions 
attr ibutable 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 B 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 8 infection. 

To support the protective efficacy studies that have bP.en 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 8 vaccine are being carried out. 

These are: 

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

(o) (~) assays D) (4) showed that anti-HBs 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 l}. This demonstrates that both vaccines raise essentially 
identical antibodies. Had either vaccine raised substantially 
different antibodies, incomp1ete cross-reactivity would have been 
observed with the converse antigens. This did not occur. 

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

An important convnon ant1bo · · · in_ rec_ipi ents of bo h 
vaccines as demonstrated b.>1 (b) (4) 

1 (b)(4) (an important amino c'1 sequence rn 110s1\91. oino,ng or 

01033-8 

this antibod to this peotide can be used to derive affinity._ __ ...., 
i:.on~t~nt~ hv (D) (4) 

(b) (4) 
Affinity constants are shown in Table _2 ___ J_t _w_i_ll be noted that the 
average affinity constant for antibodies induced in plasm, 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. 

C. Inhibition Assay with "Protective" Monoclonal anti-HBs Antibody 

Usjna the "protective" monoclonal antibody (15) ~) 
(b) (4) in an inhibition assay. the presence ot antibod, es 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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D. 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. 

E. IgM/lgG 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 
in recipients of each vaccine (see Table 5). 

F. 0 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 inmunogen). D antibody 
is 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 NBJTAALIZATION OF ANTIBODIES 

(b) (4) 
% NEUTAALIZATION WITH 

YEAST HBsAB (Q934) AY Pl.ASMA fID Pl.ASMA AD YEAST 

( 6) ( 6) ( 4 /"OS I ) 98 100 100 
(4 MJS,) 98 100 100 

(4 M'.:JS,) 98 100 9Y 

(4 MJS,) 94 100 99 

(4 11JS,) 97 100 99 

(4 t1:>S,) 87 100 100 

PlASt-4A HBsAs (6) Pl) % NEUTRALIZATION WITH 
~ LOT 820} AY Pl.ASMA AD Pl.A~ AD YEAST 

-(b) (6)C3 r-os. J 86 100 99 

(3 t-'OS,) 97 99 95 

(3 t-'OS,) 94 100 97 

(3 r-os. > 50 100 93 

(3 r,os,) 86 100 97 

(3 r,os. > 87 100 87 

ASSAYS PERFORMED tT MSDRL BY W. MILLER ET AL. 
I --



TABLE 2 

AFFINITY COOSTANTS OF HBsAB IN HlJ1"1ANS RECEIVING 

REca13INANT OR PLAS1i\ DERIVED VACCINE 

01033-E 



TABLE 3 

INHIBITIOO OF THE PROTECTIVE Ml«LONAL HBsAs BY Hl.JMd.N 
HBsAB FIU-1 P.ECCJ't1BINANT OR PLASMl\-DERIVED VACCINE 

PLAsKc\ VACCINEES 

SbMPLE (b) (4) 
(b) (6) 

YEAST VACCINEES 

SN-1PLE 

(6) (6) 
(b) (4) 

% INHIBITION 
(o) ( 4) MSDRL 

19 
18 
46 
77 
97 
23 
38 
99 
37 
86 

17 

--
74 

--
97 

79 

~ ,.,. ,JM-IIBITION 
(6) (4) MSDRL 

66 
19 
14 
65 
13 
38 
68 
13 
10 
69 

59 
--
18 

--
4lj 

--
8 

83 
79 
77 
81 

(6) (4) 
----- -----
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TABLE 4 

AVIDITY C:CWSTANTS OF HBsAB 

YEAST RECCY-1BINANT HBS VACCINEES 

BLEEDING NuMBER 

16) (6) (4 t-DS,) 

(4 t-0S,) 

(4 t-0S,) 

{4 t-0S,) 

(4 11)$,) 

(4 11)S,) 

(b) (4) 

PLASM!), DERIVED H8s VACClNEES 

BLEEDING Nt..MBER (b) (4) (b) (6)c3 r-os,l 

(3 11)S,) 

(3 r-os,) 

(3 f,'()S,) 

(31'()S,) 

(3 f,'()S,) 

ASSAYS PERFORMED AT MSDRL BY W. MILLER ET AL. 

AVID11Y lDlSTANT 

LI X 10lO 

1 X 10lO 

16 X 1oJO 

5 X 1010 

l X 10lO 

14 X 10lO 

AVIDl1Y CoNSTANT 

4 X 1010 

8 X 101D 

4 X 1010 

4 X 10lO 

7 X 1010 

8 X 10.l0 
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TABLE 5 

RELATIVE ProFORTIONS Cf(b) (4) ANfl-HBS IN SERLM 

PERCENT OF TOTAU(~) ~ 4) 
STUDY CASE "TYPE* '1JNTHS POST INITIAL VACCINATION 

PRE l 2 3 4 Q 

779 (b) (6) (b) (4) 
0 100 0 
0 0 100 

(YEAST) 

0 25 0 
.0 75 100 

0 0 0 
0 100 100 

0 0 
0 100 

0 100 1 
0 0 99 

542 0 0 4 
0 100 96 

(PLASMA) 

0 "51 0 
0 63 100 

0 8 12 
0 ~ 88 

639 0 0 0 
(PLASMA) 0 100 100 

0 0 0 
0 100 100 

ASSAY (b) (4) (b) (4) 
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TABLE 6 

PERCEITTAGES OF ANTI-HBS SPECIFIC FOR h AND Q DET'ffi"1INAITTS 

OF HBsAG IN POST-VACCINATION SERA 

YEAST VACCINEES 
• M:>Nnis AFTER ltJMBER OF % ANTI-A % ANTI-D 
FIRST INJECTION SAMf>LES RANGE f EAN RANGE !¥AN 

1 20 0-100 65 0-100 34 

3 69 33-100 91 0-63 9 

6 44 58-100 93 0-37 7 

7 2.7 81-100 95 0-19 5 

8 12 94-100 97 0-6 3 

PLAS-\4 VACCiteS 

1-bNTHs AFTER ltJMBER OF % ANTI-A % ANTI-D 
FIRST INJECTION SAMPLES RANGE fbj.j RANGE ft'EAN 

1 0 

3 3 87-89 88 9-13 12 

6 6 79-95 89 5-18 10 

7 8 74-97 93 2-26 7 

12 7 87-96 9L! L!-13 6 

ASSAYS PERFORMED AT MSDRL !Y W. MILLER !!_!1_. 

(b)(4) 
( ) (4 METHOD lbl t4l 

'--
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244 RE:S?ONSE: TO R!C~..BINA.t,:T YEAST H:::PATITIS B VACCrtn: IN 
NO~RES?O!JDERS TO ~I.>.SM>.-OERIV::D HEPATITIS B VACCINE 
L Butterlv, E Watkins, CA Hinkle and JL Dienstaq. 
Castroin:estinal Unit, Massachusetts General Hospit~l, 
'Soston, MA. 

Preli.=lina:y reports suggested tti..~ recOlllbinant yeast 
hepatitis B vaccine (R-?.Bvac) might be 110re iamunogenie 
t..han the triply inactivated plasma-derived hepatitis B 
vaccine (?-!-!!!vac) (Hepatology 1984:4:1077). Therefore, 
to test this hypothesis, ve acministered three 10 ~g doses 
of P.-H:3vac (Merck Sharp, Oohrne ~esearch Laboratories) at 
time 0, 1, and 6 months to 14 normal adults ~ho had failed 
to respond to one or 1110re courses (3-6 doses) of P-KBvac. 
The frequency(; positive/C vaccinated] (,) and geometric 
me~n titer (mIU/mll of anti-P.Bs responses vere as follows: 

Month 
anti-;HBs+ 
GMT ! SD 

l 
5/13 (39) 

17 ! 7 

2 
8/1◄ (5 7) 

39 ! 10 

3 
7 /1<1 (SO) 

36 ! 23 

6 
7/13 (54) 

8 ! 7 

For comparison, the s&me data are charted belov for 65 
seronegative health workers, never previously vaccinated, 
after receiving R-HBvac: 

Month 
a.nti-HBs+ 
G~ ! SO 

1 
26/65 (38) 

7 ± 4 

2 
53/62 (86) 

38 ! 4 

3 
61/65 (94) 

so! 4 

6 
60/62 (97i 

72 ! 4 

The mean! SD a9es of the 8 initial nonresponders vho 
ultimately did respond and the 6 who did not vere indis
tinguish&.ble, JS t 8 and 41 ! 15. The response to R-HBvac 
in almost 60, of nonresponders to P-HBvac appeared 
prom.isinq, espcci&lly v~en compared vith a 40\ rate of 
low-level, poorly sustained anti-HBs responses in P-HBvac 
nonresponders given a second course of P-HBvac 
(Hepatolocrr 19S◄ ;<l:1077); however, the level of 
an~ibody fell substantially by six a,onths, vhen measured 
just prior to the booster injection. Additional follow-up 
will be necessary to detel"llline whether the antibody 
response to R-HBvac in nonresponders to P-~Bvac increases 
and is sustained after booster 1-unization. 

Butterly L, Watkins E, Hinkle . 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 lmmunogenicity of a 
Recombinant Hepatitis B Vaccine 
E. Dandolom, A. Roumellotou-Karayannls, S.C. Rlch1rdson, and 
G. Papa vangelou 

National Centre for Viral Hepatitis, Athens School of Hygiene, Athens, Greece 

A hepatitis B vaccine produced in yeast by recombinant DNA technology was 
cvaluaicd using 5-µg and 10-µg doses in a randomized trial lasting 7 months in 
110 male anncd forces rccNits aged 17-19 year... Resulu were compared to those 

· · of an identical trial of a plasma-<lcrived vaccine. No allergic reactions were 
observed, and &he rate of m~d side cffecu was similar to the plasma-Gerived 
vaccine. Scroconvcrsion rares in &he first month were 60'1, (33/5.5) and 67S (37/ 
55) with the 5-µg and 10-µg doses of lhc recombinant vaccine, respectively. A.Ii 
panicipants seroconvcned by 3 mondis. and none lOSI antibody. These ~ulu are 
very similar to those for plasma-derived vaccine. Comparison of iitr'C$ of antibody 
10 hepatitis B surface antigen (anti-HBs) showed a slighuy higher level with the 
10-µg than with the 5-µg dose of chc recombinant vaccine. Cieomctric mean ti!J'C$ 
of anti-HBs after the booster dose were similar in the S•p.& and 10-µg dose 
recombinant vaccine groups (2,620 and 2,748 IU/1, respectively) and in the 5-µg 
plasma-derived vaccine Jl'OUP (3,.591 IU/1) but significandy higher (9,227 IU/1) 
with the 10-pg dose of the plasma-derived vaccine. These results confirm the 
safciy and irnrnunogenicity of the recombinant vaccine, although funher study i5 
needed on the duration of immunity. 

K~y -Nb: activ~ lmmunoprop)lylaxis, hqialltis B, plasm■-ikrived hrpatltis B v■ttine, ncombi-
1aat hepatitis B raceme 

INTRODUCTION 

The safety and immunogcnicity of plasma-derived hepatitis B vaccines have 
been amply demonstrated by clinical trials in various high-risk groups in different 
pans of the world [Szmuness Cl al, 1980; Maupas et at. 1981: Beasley el 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 to groups at high risk of 
infection, such as hospital pcrsoMel. Within thc:sc programmes, acceptance may have 
been affected by unfounded loss or confidence in the safety or the vaccine, following 

Acccp1cd for publiwion April I. 1985. 

Adcllcu reprinc miuau 10 Prof. G. PapGtvangelou, NatioMl Centre for Viral Hepatitis. Alhcns School 
of Hniene, P.O. Bo1t 1.085. Alhem 115 21. Greece. 
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isons at each time point. AJI 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-,ig dose. One was lost from the study after receiving the 
second dose and the other after 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 reported, but no case of fever above 
37.5°C wu noted, and no local discomfort or pain lasting for more than 1 day. The 
overall frequency of side effccu was very similar to that reported for the plasma
derived vaccine in the earlier study (fable I). 

The rwo groups receiving recombinant vaccine showed a similar and rapid 
immune response (Table m. Both of the recruits who did not complete follow-up had 
already seroconvened in the first month. All participants had scroconvened 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 seroconvcrsion rates at I month 
between the four groups in Table II are not significant (x1 • 5.26; P • 0.15). 

Geometric mean titres (GMT) of anti-HBs arc shown in Table m. Multivariate 
comparison between the two recombinant vaccine groups shows that they do noc 
differ in rates of increase of anti-HBs (F3,1<M '"' l.99; P > 0.1). The 10-µg group had 
significantly higher GMT of antibody overall than the 5-µg group (tu>6 = 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 S-µg and 10-µg recom
binant vaccine groups against the corresponding plasma-derived vaccine groups show 

TABLE I. Frequency of Side Effects by Type ol 
Vamnc (Summed Over Admlaisualions or Veccine) 

Recombinalll Plasma-den vtcl 
Side effect vaccine(~) vaccine I 1') 

Local pain 6.0 9.0 
Fever <37.5"C 16.3 II.I 
Olhcr 2.3 2.3 

Tow 24 .6 n., 

TABLE ll. Number (~ ) ol Scrotonvcrted (anti-KBs ;:, 1.J IU/1) by Moalh and Type of Vacdnt 

Month 

I 
3 
6 
7 

Recombinant vaccine 

S Pl 10 l'I 
(N • 55) (N • 55) 

33 (60) 37 (67) 
55 (100) S4 (100)' 
55 (100) S4 (100)' 
5S (100) 53 (100)~ 

"One penon lost 10 follow-up. 
'Two persons lost. 

Plasma ,derived vaccine 

5 ,., 10 "' 
(N • 50) (N • 50) 

'° (80) 
49 (91) 
49 (98) 
49 (98) 

32 (64) 
49 (98) 
49 (98) 
50 (100) 
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population, with all participants in both the trials of recombinant and plasma-<icrived 
vaccines being males of similar age living under exactly similar conditions. 

Comparison of lhe 5-µ.g and 10-µ.g doses of recombinant vaccine shows a small 
advantage to the 10-µ.g 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-µg group more than 
double that in the 5-µg group, although the statistical significance is not stated. 
Irrespective of dose, all participants in our trial reached the 10 IU/l generally regarded 
as protective. Only five (4.6%; two from the 5-µ.g group and three from the 10-µ.g 
group) had titres lower than 100 IU/l. 

Our results confirm reports of the safety and immunogenicity of the Merck 
Sharp and Dohme recombinanl yeasl 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 arc decided. 
Similarly. further follow-up is required to establish the duration of protective levels 
of antibody [Jilg ct al, 1984a; Davidson and Krugman, 1985]. Finally, in assessing 
the efficacy of the vaccine. infonnation concerning the quality of the anti·HBs induced 
should complement the data on the anti·HBs levels achieved [Brown cc al, 1984]. 
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RECOMBINANT YEAST H'EPATITlS D VACCINE: SIDE EFFECTS AMO 
IMMOWOGENICITY COMPARED WITH PLASMA-DERIVED HEPATITlS B V~CCIHE. 

Morton Davidson and Saul ~rugman 
NYU Medic l Center, New York, N.Y. 

A yeast recombinant hepatitis B vaccine (Merck Lot no. 972/C
K444) was eval u ted in 197 seronegative health professionals, 21-
39 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 (Herek Lot no. 7S1). 

~he vaccine was admirtistered ate, land$ months to the 
following three groups: l) 51 adults who received a 10 mcg dose 
of recombinant vaccine;-2) 56 adults who received a S mcg dose of 
recombinant vaccine, and 3) 47 dults who received a 29 mcg dose 
of plasma-derived vaccine. The three groups included medical 
students, house staff, and nurses who were of compar~ble age and 
sex. 

Results 

Side effects were negligible in all three groups. They 
consisted of transient, local soreness at the site of the 
inoculation in about 2S\ of the vaceinees in each group. No 
systemic reactions were observed. 

The seroconversion xates and geometric mean titers are 
summarized in the Table. The results are essentia lly the same for 
all three groups. Under -the conditions of this study the 5 meg 
and 19 mcg doses of recombinant hepatitis B vaccine were, just as 
immunogenic as a 2S mcg dose of plasma-derived be~atitis B 
vaccine. 

Comment 

A recent report by Jilg et al (Lancet 1984; 2:1174-75) 
described a similar study in 39 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 plasm, vaccine group, as shown by lower 
seroconversion rates . and lower mean anti-HBs levels." Our results 
in 197 similar . recipients of the recombinant hepatitis B vaccine 
do not support this conclusion • . 

It is obvious that valid conclusions canno~ be drawn from 
studies involving either 39 or 199 vaccinees. Meie extensive 
studies will be required to determine anti-HBs response and its 
persistence in recipients of recombinant hepatitis B vaccines. 

D v1dson , Krugiun s. R c 1nent ye&st hcpat1t1s B v~cc1n: Side effects 
1nd 11111a1noeen1c1ty c M w1th ples -deriv d h pmt1t1s B vaccine. 
sutmitttd for pub11c1tion to Hep&t1t1t Sc1ent1f1c !il!Prfnda. 
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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-K4•4) or Plasma-Derived Hepatitis B Vaccine (Merck 
LO t ~No • 7 5 l) • 

T1me Recombinant Hecatitis B Vaccine 
Interval 10 mccr dose S mcq dose 

anti-HBS mlU/ml S/N Ratio 
(Months) reseonse GHT GMT 

0 - - -
1 22/51 (43%) 42 19 
2 48/51 (91.%) 88 37 

3 50/51 (98%) 145 52 
6 49/50 (98%) 321 63 
8 1,5/46 (98t) ,Cl}] l ~l. 

Vaccine given at 9, land 6 months. 
Age Range: 21 - 30 years 

anti-HBs mIU/ml 
reseonse GMT 

- -
:1/S6 (37%) ss 
51 /56 (9,l.%) 69 

52 /56 (93%) 128 

53/S6 (95%) 184 
1.9/50 (98%) 839 

Time Plasma-Derived Hepatitis B Vaccine 
Interval 20 mcq dose 

anti-HBs 
(Honths2 resconse 

0 -
1 18/47 (38%) 
2 34/47 (79%) 

3 45/47" (96%) 

6 44/47 (94%) 

7 46/47 (98%) 

Vaccine given at 0, land 6 months. 
A9e range: 21 - 30 years 

S/N Rll tio 
GMT 

-
20 

37 

79 

94 

141 

S/N Ratio 
GMT 

-
25 
38 

Sl 

42 
1 ?lo 
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CUHICAL EVAL0ATION OF A RECOMBINANT HEPA'l'tns 8 VACCINE 

F. Deinhardt•, W, Jilf, 0. Zoulek, B. 1.crbeer, and B. Wllske 
Mu von Pettenkofer-Institute, 8000 Munchen 2, Western Oermuy 
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Thirty healthy, younr volunteers free or any HBV mukers were vaccinated with ~ recombinant 
hepatitis B vaccine prepued by Merck, Sharp & Dohme, West Point, PA. Ten I.ti HBsAg were 
administered lntra ,nuscularly a t time 0, and one month la ter. Seroconversion rates and ceonietric meaa 
concentrations a fter 1, 2 and 3 months were compued with an are- &.nd sex-matched control rroup 
vaccinated with 20 JC of plasma derived vaccine (Merck Sharp & Dohme) (Table 1). 

Table 1: Comparison or Immune response after recombinant vaccine and pluma derived 
vaccine. 
month 

1 
2 
3 

1 .. oconversion 
96 

recombinant 
vaccine 

21 
70 
91 

plasma 
vaccine 

44 
t5 
95 

anti-HBs (geom. nsean) 
mlU 

recombinant 
vaccine 

1.6 
37.1 
27,4 

plasma 
vaccine 

15.2 
52.5 

164.4 

In the recombinant vaccine group, 31CJ6 of the total uU-HBs et month 3 was directed against the 
determinant a of HBsAC, compued to 30'i\!i ln the control rroup. No increase In antibody titers against 
candid& albicir\, was found In recipients of the recombinant vaccine 4 weeks after the second Injection 
as compared to Pfevacclnatton levels. No Htious side eCtects Ytere ob5erved ln any of the vaccinated 
individuals: · 

Deinhardt f. J11~ , Zoulek 6, Lorbeer 8, W11skt 8. C11n1tal evaluation of a 
recombinant hepit1tis • B vaccine. In: Vyu SN, D1enstag JL, Hoofnagle 
JH, eds . V1r&1 Hep t1t1s 1.ind LivEr Disease . 0rl11ndo:Grune &nd Straton, 
1CJ84:699. 





llECOMBJNA,.\"T YUST lt!:PATITlS i VACCINt: L~OC:DflC!TY AJ.'1> 
$AFtT'!. A 1>hnstag 1 t 'llu'dne 1 and CA IUn'lth, . 
Caa trolnt es t1nal Unit, Masaachuocttl Ccnc r a l Ho1piul, 
loatoo, ~J.. . 

c - lM!r•-• to pro4vcc, czpcn11va, a!MII 11-ited in 
aupply, cvrrcntly • • • 1labl c hua.a pla1a1-der1ved ha~atitie 
I va ccines a r c li~ely to be replaced in the Cutvr• by 
•a•n• tically cnginec r ec" vacciJlea. lece~tl7, • 
r ec-bt.nant DKA vaccine vaa prepared ta r cc-bt..e.ult yeact 
S a ccharOWtvc c ■ ccr• •1•1ac ■ train 21~2-l cells tT&nc for-ac d 
Vith the pla■ald pHIS )6-Cl.7347/33, coata 1A1a& the 1n e 
for hcpat$t1a l . ■ ur! acc antiaca (HlcAa/~l (Va Leuvela et 
al. ~a tvre l912; 29a:l47-~0). Pvri!iad lo)' \iochesical -~ 
biophy1ical Mtbod ■ fr oa the 7ea1t aztract, the Dug 
particle, 1ynthe1 i1cd by these 7ca1t ce ll• ar c aot 
slyco17laced but othccvi1c arc incli■ tiarui•ha•l• fr
a a t1•e 2l - XleAg particlea. Treated vith fo raalia UICI 
adaotbcd to alua, the r ccoabinant vaccine 11 u:a111101en1c 
and proccct1vc 111 cxper1"nta l aaS.-11. _ 'lie aca in1etc r ed 
three 10 u& do1c1 of the rec-binanc hc , e ttti.s J.vacc1Ac 
(Merck Sharp l Dohac lcscarch 1.al>oracor1cs) ac t1- 0, 10 

and 6 aoatha to 60 1crone1a t1vc adult hcalch workers. The 
fr~qucacy and acoec crtc acaa titer (s tUls l) of anti-Uc 
T••-n••· vcrc •• (ollov1 : 
tlonch l 2 3 4 5 6 
>luaber 37 2, lO 2, •2~ 1' 
anU-Hla• 41% • Ut ,Jt '71 !6% ,,1 
arr 1 S1> 7: 2 33: ~ 36:, ,, : , 55:, ,, : , 
,, : S i-• n :.Sil) 1 of the anti- Hl1 va1 1pccil1c for the • 
.!. dc t cmin&11t of HlaAg. Chaos•• 1D arac1M4!ic• co 7•••t 
aacis•a• verc oc111&1blc. The aost frequent advcr•• 
r e1cti011 va1 tf&Al i ent 1orcnc1a at the ~J • ctioa 1ite, 
occurrins a ft e r 521 of !ir1c, 37% of secoad, aod 55% of 
third inJ ccc1on1. )lo 1cr1ov1 1dv1r1c 1ffccc1 v,rc 
cncouatcred, and aetthcr t)'?C I nor ua•I hcpa t1t11 has 
occurred ta aay v■cc1ncc. The•• preliaiury rc■ l&lta 
dc:aon1tr a cc tha t the r ccoebiaant 1•a•t he pa titis I •accinc 
1• 1afc and that 10 us of the r , c- hia.Jt.t vacciac 1• 
cqu1valccc 1D u=uaoscoicity to 20 VI of the 
pl asaa-sdcrivad vaccillc. 
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D1ensteg JL, stk1ns E, Hinkle CA. Rec0iib1nant yeast he~~t1t1s B vaccine: 
1rounogen1c1ty ind safety. Hep1tolopy lt84; 4: 1077 (AbstrBct). 
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'SA 't!-.LA..50 
SAFETY AND lMMUNOOENlCITY OF A RECOMB[NANT HEPATtns B VACQNE 

J.L. Dle,-stq•, E. Watkins, and C.A. Hlnlc.ltl 
Outrolntestlnal Unit (Medical Senices), Musachusetu Oeneral Hospital, gnd Department or 
Medicine, Huvard Medical School, _Boston, Massachusetts DUH 

Currently 11vailable, licensed hepatitis B vaccines are prepared Crom plasma obtained from hepatitis a 
surface antigen (HBIA() carriers. Cumbersome to produce, expensive, and available In limited sups,ly, 
the plasma vaccine is likely to be replaced in the future by one oC a number or later generation vaccines. 
Recently, 11 recombinant D~A vaccine wu prepared In recombinant yeast Saccharomyces cerevisiae 
strain 2150-2-3 cells transrormed with plasmid pHBSS6--0AP34T/33, which contains the rene for HBsAt 
(Valennela et al, Nature 1982; 291:347•501. The H&Ag synthesized by these yeast cells was puriCie<I 
Crom the yeast extract by physical and chemical methods and was round to be lndistinruishable from 
native 2i nm HBsAg particles, except that the HBaAg b not rlycosylated. Treated with formalin and 
adsorbed to alum, the recombinant vaccine b comparable In purity to the plasma vaccine and ls 
Im munorenic and protective In exp4trimental animals. 

We studied the lmmunoreniclty and safety or recombinant hepatitis B vaccine Lot 934, Cormulated to 
contain 10 microrrams or KBsAr per 1.0 ml dose (~erck Sharp 6: Dohme Research Laboratories). Thirty 
seronerative adult health care workers received three 1.0 ml doses or the recombinant nc:cine at tirne o, 
1 and 6 months. Adverse e!fects were Umited to soreness at the injection site, and immunogenicity was 
excellent, tppf'(!XimaUng 50'16 at one month. Three months or Collow-up will b<c complete by the time or 
the International Meeting. 

D1enstag JL, watk1ns E, Hinkle CA. Safety .mnd 111iftunogen1c1ty of a recombinant 
hepatitis B vaccine (Abstr&ct). In: \fyu 6tl, D1enstag JL, Hoofnagle JH. 
eds'. V1ra1 Hepat1t1s and Liver Disease. Orlin~o:6r~ne ind Stratton, 
1984:710. · 





Anrfrira/ Rurarcn. Suppl. I (l98S) 273-279 
Pro,. In Int. TNO Con!. Antiviral Res. l9S5 Rotterdam 
A. Billi~u. E. De Clercq and H. Schdlclccns (eds.) 
c 1915 Elsevier Science Publishers B.V. (Biomedical Di,·ision) 

1munt RESPONSE AFTER VACCINATIO:i WITH P.ECOMSINANT HEPATITIS B V.O.CCIN[ AS 

CO:~P.D.Jl[O TO THAT A:'T[R PLAS.'iA-OERIVEO VACClNE 

R.A.liElJT!t:1:., J.tRUllUNG, H.SAKK.ER, S.W.SC'nAUlt 

De~tr~nts of Virology and Internal ~edicine, Erasmus University Rotterdam, 
Rotttrda~, The Netherlands 

su~~:.IiV 

Thirti-one indivicuals (he~lth care workers) were vaccinated with recombi
n!nt he~!titis B vaccir.e (10 µg dose) and their imune response (anti-MBs) 
was c~~pered to th~t of twenty-five health care worklrs after vaccination 
with plasraa-deri~d viccine · (20 ~9 dose). Al"though the _seroconversion rite 
and the percentage of anti-HB\/a antibodies at 1110nth 7 were comparable, the 
geometric mean titre of anti-Hils at 110nth 7 was considerably lower for the 

recombinant .vaccine group (857.4 vs. 6736.S lU/1_). However, vaccine~s fraa 

the two groups shewing seroconversion at 1110nth l had COIIIP&rAble titres at · 

11101\th 7. Raising the dose of HBsAg in the_ recombinant vaccine inay favourably 
influence the seroconversion rate at 1110nth 1 and thereby the imnune response 
after three injec~ions. 

IHTRODUCTI~l 

Only six years ago, a ·plasm-derived vaccine was introduced to oven:mnt 
the worldwide problem of hepatitis B infections. 1 General acceptance of the 

vaccine, ho-..ievtr, has been hampered by the high costs and in particular by 
dou~ts about the suitability of infectious plasma as its source. Public 
concern has waned considl!nbly since the discov_ery of h\Aln T-cell leultaeaiia 

virvs as a possible cause of the acquired innune deficiency syndrome and the 
possibility of investigating the efficacy of inactivation of this virvs in 
vaccine preparation procedures. 2 Meanwhile, an alternative for the latter 
objective has been found in the preparation of hepatitis B surface antigen 
by recombinant llHA technology· in the yeast _Sae~c•• c•ravuica. 1 

Although the yeast recombinant ONA ~roduced HBsAg polypeptides, unlike the 
nat~ve HBsAg, are not glycosylated, the vaccine thus prepared has prove_n to 
induce protective antibodies during chi111panzee ~hallengE, studies.' Its 
safety and i111municity in 11an has bee~ demonstrated by se-n:ral groups of 
investigators.' 1 7 1 ,One of these studies is c,resented here. 
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Soon after the introduction of the plasllll-Gtrived vaccine it was uncertain 
whether an HBsAg/adw vaccine would protect tgainst HBsAg/ayw virus infections. 
r.o .. adays it is generally known fron chir.-.panzu studies ,swell as exper-ir.aents 
in man 1 ' 1 ~ th•t the antibodies direc:ed a94inst the 111ain determinant! 
pn,vide cross protectfon for infections wi _th strains not incorporated in the 
vaccine. 

However; in the plasma-derived vaccine studi u 11 12 it was found that th~ rela
tive proportion of ant i-HBs antibodies is variable, which 1114)' partially 1ccount 
for hepatitis B infections in the first few 1110nths after vaccination. There
fore, the ne!d to ~.onitor the developr.ient _of anti-HSs/a antibodies after 
vaccination is stressed. 

MATERIAL AND METHODS 
Popuhticin . 

The study population consisted of 56 health care workers. Recombinant 
viccine was given to 31 individuals (17 fem~le. 14 mle; 111ean age 32 ~ 
2 yr, range 20-59); plasma-derived vaccine ~as given to 25 individuals 
(13 ·fe~ale. 12 male; mean _ age 30 !. Z yr. range 22-53). Participants to this 
study were negative for. HBsAg, anti-HSc, and anti-HSs and had a normal 

alanine transferase level at the entrance to the study. 
Vaccine 

Partic1pints were vacc~nated at O, l, and 6 1110nths with either a 10 µg 
KBsAg/adw dose of the recombinant hepatitis B vaccine {Kerck, Sbarp and 
Dohme, lot 972/C-i444) 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 chronatography. 1 1 

. . . 
Assays 

H8sA9. 1nti-HBc, anti-KBs were 11easured in c011111erci1lly available kits 
(Ausria II. Corab, and Ausab; Abbott Laboratories, .North Chicago, USA). 
The concentration of anti-HBs was calculated by tbe Nthod of Hollinger 
et al. 11 and _expressed· in IU/1 after COllll)&rison with the IMO standard pre
paration (125 IU/1), obtained from _the Central laboratory of the Netherlands 
Red Cross 81ood Transfusion Service, ~sterdut, The Netherlands. Calculations 
were 111de for positive results in Ausab only (sample/negative control ratio 
-~ 2.1). Sanples containing 110re than 200 IU/1 were diluted and retested. 
Dilutions were ~ade in the negative control ser11111 from Ausab. Estimation of 
the proportion of anti-KSs/a antibodies was perfonied according to the 
111ethod of Hoofnag1e et al.'' In short, undiluted or diluted sera conta~ning 
1000-2000 cpcn in Ausab were incubated for 2 hat room teaaperature with 
pooled HBsAg/ad, H8sAg/1y, ind noniial hunan serun, respectively. Pooled ser1 
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included reference sera from Or.A.M.Courouc~·?auty as mentioned in an earlier 
study.I'_ Reduction of cpm after incubation with HBsAg/ay stnins meuured 

the anti-HBs/a proportion of the total amount of tnti-HBs. since the vaccine 
consisted of KB~A;/acw only . The· proportion of ~nti-H8s/d(w) antibodies was 
obtained by _subtr,cting the reduction percentege after incubation with 
HBsAg/ay pooled ser-un from the reduction percentage after incubation with 
KSsA;/ad pooled serUIII. 

ll£SULTS 
Table I sh01ots • delayed seroconversion rate for the recombinant vaccine 

group as compared to the plasma-derived vaccine group in the course of the 
vaccine study . Sinilar results were obtained for titres~ 10 lU/l. the 
supposed protective level of antibodies. 

TABLE I 
SEROCONVEP.SIOtl .RATE AFTER VACCINATION WITK RECOOINAlff (10 1.19) ANO PLASHA
OERIVED (20 1.19) VACCiNE IN ~EALTK CARE WORKERS 

Month Reeombina.nt Plasma-derived Reconrbinant PlaS111a-derhed 
vaccine vaccine vaccine vaccine 

Percentage seroconversion Percentage anti-HBs 
~ 10 JU/1 

1 19( 6/31) 56(U/25) 13( 4/31) 40(10/25) 

2 77(2'1/31) 96{ZZ/23) 39(12/31) 74( 17/23) 

J 90(28/31) 100(25/25) 74(23/31) 96(24/25) 
Ii 94(29/31) 100(25/25) 87(27/Jli 100(25/25) 
7 100(31/31) 100(22/22) 100(31/31) 100(22/22) 

Ge0111etric inean tHres of anti-HBs were significantly lower in the recombi
nant vaccine group as C011pared to the plasm.,-derived vaccine group at 110nth 
z. 30 60 and 7 (Table II). 

After three injections females had significantly (p < 0.05) higher anti
HBs titres than ■ales in the r-ecoabin&nt vaccine gT'Oup (1412 vs. 468 JU/1) 
but not In the plasma-derived vaccine group (6036 vs. 7519 IU/1). 

All vacc1nees were negative for HBsAg and anti-HBc at 7 1110nths and had 
nol"lllil alanine transferase levels in all sera obtained. Table Ill illustrates 
the increase of the relative p_roportion of anti-HBs/a antibodies frU11 about 
Ii~ at month l to about 10~ at 110nth 7 following the first injection for 
both vaccine groups as me&sured by specific absorption. In any sample at 
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TASLE II 
GEOi~ETR!C ~l[AN TITRES OF ASTl•!-!Bs AFiER \'ACCliiATlO:; WITH RECOMBINANT VACCINE 
(10 ;:g) A!IO PLAS~IA-OERlVED \'Ai:CINE (20 119) 

Hon th 

l 

z 
3 

6 

7 

Re~omb~nant vaccine 

GMT in IU/1 

16.B(ns 6l 

13. 7(11=24) 

34.B(ns:28) 

69.0(11•29) 
857 .4 (n•Jl) 

Plasma-derived vaccine 
GMT in IU/1 

1g.7(n"14) 

61.B(ns22) 0 

177. 7(n•25) 0 

2!!l . l(n•2.S)O 

E736.5(n,.22) 0 

t Responders o~ly O p< 0.05 Uilcoxon's ~ank sur1 test 

.TABLE Ill 
OETEP.MINATION OF SUBDETER:~INA.'U SPECIFIC AHTIBOOIES AFTER VACWIATION WITH 
RECO:-tBIN~T VACCINE (10 119) A.~D PLASMA-DERIVED VACCINE (20 119) PS OETEi!MINED 
BY SPECIFiC ABSORPTION 

Month Recombinant vaccine Plasma-derived vaccine 

No. : anti- Santi- No. Santi- : anti-
samples HBs/a HBs/d sanp les Has/a HBs/d 

(r1nge) (range) 

l 4 . 60( 19· 92)1 39 6 57(22- 99) 42 

2 9 81(4!>- 98) 17 15 83(25- 99) 17 

3 18 95(74-100) 5 23 88(26-100) 11 

6 26 99(89-100) 1 24 94(43-100) 6 

7 31 99(90-100) 1 '22 97(91-100) 3 

R Oetenaination of ariti-HBs/a and anti-HBs/d was liaited by the mini,;__ 
1110unt of 25 IU/1 anti-KBs. 

nonth 7 the proportion of anti-~Bs/a antfbodies ins at le1st 90:. Jn sera 
with anti•KBs ~ 10 lU/1 at 110nth 1, two out cif four in the recori>inant 
vaccine group and three out of si~ in the plaS1111-derived vaccine group hid 
less than so:; anti-HBs/a. ln only two cases. one in each group, the anti
HBs/a percentage at 1110nth 1 was •bove 90, suggesting an anemnestic response. 
Geoinetric •inean titres for thOse vaccinees with a positive anti-HBs response . 
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at month 1 increased to 11158 IU/1 (n=S) in sera from the recoabinant vaccine 
group and to 13748 IU/1 (ntl3) in sera from the pl•siu-derived vaccine group, 
both at 110nth 7. 

DISCUSSION 
Table IV co11pares the result~ of the im1unicity of recombinant hepatitis B 

vaccine of Herek, Sharp and Oohr.~ in our study with results of others as 
recently pu~lfshed. ' • 7 

• Severe! lots of vaccine with ainor differences 
in the purification procedure were used. Comparison is made in s0111e studies 
\oith earlier results using phs.w-derived vaccine from the sa111e 111nuhcturer, 
ln our· study veccinHion with rtc(l(llbinant vaccine and pluina-derived vaccine 

took place sim~lteneously. Serv111 samples could therefore be handled similar
ly and investigated with the same batch of reagents. 

~e found 1nti-HSs develop111ent during•the first six 110nths following the 
first injection very similar to Scolnick et al. 5 ind Jil~ et 11.'. After 
the booster ir.jection at 110nth 6 we found a lower ge0tnetric 111ean titre than 
o~served by others . The proportion of anti-K8s/a antibodies, however, was 
very similar for the two v1ccine groups and incn!ased fM)ffl 61r. at 110nth l 

to about 100! at month 7. 
Interestingly, we noted high titres of 1nti-H8s at 1110nth 7 for tnose 

v,ccinees who had already shown seroconversion at 110nth 1, Titres in thfs 
subgroup were c0111p&rable to those in early responders in the plasma-derived 
v1ccine group . Since we had the lowest seroconversion rate at 110nth 1 
observed so fir for recombinant vaccine (l~). this inay explain the low 
geometric 11ean titre 1t 1110nth 7. The re1son for the initial low conversion 
rate in our study is unknown. Sex and age ·differences with other study 
groups 111ay have contributed. Sex and age effects •ay have their 110st pro
nounced influence on vaccination of weak responders. 11 17 The highest sero
convenion rate (67:) and the highest geometric 11t1n titre (2749 IU/1) at 
mnth 7 were observed by Papaevangelou et al. 1 in .male recruits aged 17-19 

yun. 

If our observations can be confinned in 110re extended studies, equalizing 
the dose of HBsAg in the recombinant vaccine preparation to that of the 

plaSN-derived v1ccine iuy favour1bly influence the seroconversion rite at 

110nth 1 and the 1110unt of anti-HBs .produced 1fter three injections. 
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TABLE IV 
J~IHUNE .RESPOIISE: AFTER VACCINATION WITH RECOMBINANT AND PlASHA-DERlVED HEPATITIS D ·vACCllfE I\S COMPARED rROH LITERATURE 

Author, Dose Geocnetrl~ mean ·titres in tU/1 No. Hean l!JC · lfo. of No. of Lot no. 

Honth llll!n women 

·J 6 7 

Recombin ant v1tcfne 

Scolnlck et al. 1 10 µg 8 -56 68 1905 15 ll,ZJ-53 10 5 934 
Jllg et al. 1 10 µg 9 29 68 2135 30 !S,21-34 I) 17 934 

~ Papaevangelou et al. • 10 11!1 11 198 189 2749 55 17-19 55 979 CD 

Davidson ahd Krugnian' 10 11!1 42 145 321 1911 51 21-JO 972 

Present study JO 11!1 17 JS 69 . 0S7 31 32,~0-59 14 17 972 . 

Pla1m1-dertv1d vacctne 

Jilg et al. • 20 11!1 15 164 263 4299 41 ZS,21-32 18 23 

Present s tudy 20 \19 20 177 291 6737 ZS 30,22-53 1Z 13 

Papaevangelou et 11.• 10 µg 4 278 492 9227 so 

0 -0 
I.II -
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ANTI-HBs/~ DETERMINATION An'ER HEPATITIS B VACCINATION 

Sir, - Th1: deurminatirJn of Aintibudiu :ll!:tinHt ll1•: ~ tf•:lt•r1ni,,:u1l (r,1111 

HBsA1 ~ft r v ccination vith H!sAg/adw is of interest. ~ince enti-HBs/a 

antibodies re thought to be protective. Twc methods for aeagurement of 

these Antibodies are io use: I) Specific bscrption of serum anti-HBs 

vith pooled HBsAg/~y. 1 The reduction of &nti-HBs, as measured in direct 

tests for anti-H!ls, reflects the proportion of anti-HBs/a antibodies. 

2) A radi~i:cunoassay or £LISA usi~g R!sAg/ay .as solid phase ar.tigen. 

We applied methods I .and 2 on sen from our comparative study on the 

imniunogcnicity of recombinant_ nd plu111.-derived vaccine, Thirt)·-one 

health care workers wer~ vaccinated with recombinant vaccine and 

tvcnty-five vith plasma derived-vaccine, both from Merck, Sharp 6 

Dohme. All participants showed seroconversion at month 7. ln all 

individual sera &ampled at month 7 ve found that the anti-HBs contained 

9Cr-100% anti-H!s/a antibodies by method I in both groups of vaccinees, 

as published elsewhere. 2 The percentage of anti-HSs/a according to 

method 2 vas calculated from the geometric mea~ anti-HBs concentratio~s 

found in Ausab (Abbott Laboratories) using HBsAg/ad~.&)"W coated beads 

(Auubt) and in Ausab using HBsAg/ayv c·oa:ed_ buds (Auu.bay>· All nra 

yere prediluted until the concentration in Ausabt was less than 200 IU/1. 

For both assays, Ausabt and Ausabay' anti-HBs ~•• determined by linear 

intrapolation of the results fr0111 the test sam~les in between the 

results fro• a twofold dilution series of the WHO reference serum. 

Results in the recombinant vaccine and the plasma-derived vaccine g~oups 

shoved 80 and ,0% anti-HBs/a, respectively. An ELISA (Ortanon Diatnostics 

Rese:srch Labs, Oss, The Netherlands) usint microtitre plates coated vith 

HBsA&l&)'W, shov d 60 and 45% anti-llBs/a in the recombinant vaccine and 

plasma-derived vaccine groups, respectively. 

The specific absoTption method confirmed the findings o! Scolnick 

et a1 3 (90-100% anti-HBs/a after recombinant vaccine administration), 

Yhere.111 our re,;ults vith 111ethod 2 C nti-HBs/a "specific" tests) are 

in . ~ccordance Yith those of Jila et al. 4 (49% nti-HB1/ ·_ftef plasma

derived vaccine dmini1tr~tion). Our results show, however, that the 

pp rent difference, in percentage &nti-HBa/a I published by Scolnick 

He1jt1nk ftA. Schilm Stj, Ant1-H8s/i d tel"filin;t1on after hep1t1tis B vaccination. 
Submitted for publication to Lancet. 



OtOSQ 

et 1. and Jilg ~t 1. mre u~t primarily releted to the differences in 

the v ccinH but to the 111et_hodol0gy applied to Hseu nti-Hh/a £nti

bodiu. 

Which test iyatem provides the most useful deta? In D£thod 1. ~nti-HBs 

antibodies re bsorbed vith n excess of pooled HB1Ag/ey 0 which may 

contain other epitopei in addition to a- and y-related epitcpes. Hi&h, 

but also low affinity ~otibodiea5 re removed nd the reduction of 

anti-HSs will be optim l. This test will likely overestimate the 

percentage of neutralizing ~nti-HBs/a antibodies. 

Problems vith the determination cf mnti-HBs/a by method 2 are 

illustrQted in the figure. Anti-HBs/c containing rc~uents (unti-a 

monoclond antibody, posi tivc control serum Au1111b test, tlit- i.'lll) rt>f.:
t 

rence standard containin& -200 IU/1) and anti-d nion<'clonal antibody \:ere 

tested in various dilutions simultaneously in Ausab and Ausab • 
t ay 

Monoclon 1 anti-a gave almost identical results in both tests, and 

fitted the line of identity. About 10? (based on cpm) anti-d 1110noclcn£l 

antibody measured in Ausabt was detected in Ausab , presumably as a ay 
result of non-specific absorption. The line obtained with the Ausab 

positive control serum vas also linear, but not'parallel to the line 

o! identity. Results for the WHO reference serum sho~ed a cut·ved line. 

Quantitation of anti-H!s/a usin& the Aus&b positive contr.ol and/or the 

\.IHO reference serum as a standard is therefore in fact i~pcssible. 

although both standards contain more than 90% anti-H!s/a antibodies. 

accordin& to specific absorption. In our opinion. antibodies with 

variable affinity and/or reacting ~ith different epitopcs must be 

present to explain the discrepancies, 

Detailed description of the anti-HBs response nfter vaccination is 

important. The initial interest concerned the quantitative aspects, 

Manyinvestigators are shifting their interest to the qualitative 

aspect of the anti-HBs evoked by vaccines. 

In our opiniofl, there is an urient need for unambiguous t st systems 

for vaccine evaluation, especially vhen results from vaccines with 

HBsAg from different eources (pl~sma, recombinant, synthetic) or with 

different compo5itions (with advithout pre-s-polypeptides) are to 

be comp red. 

Departments of Virology nd 

Internal Medicine~ Er nius University, 

P.0.Box 1738, 3000 DR Rotterdu, 

The Netherbnds 

R.A.HEIJTI~ 

S.W.SCRALM 
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Figure: Comparison between counts per minute (n&tut31 logarithni) in 
• 

Ausab (HBsAg/ dw, ayw coated beads) and Ausab (HBsA,/a~v t _ ay 
coated beads) in dilution series of monoclonal anti-a (e--41 ), 

monoclonal anti-d (~ e ), the WHO standard reference serum 

(0---0), and the Aus bt positive control serum(~). The 

dashed line repre~ents identical results in Ausabc and 

Ausabay• 
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Control of Hepatitis B Virus Infection: Vaccines 
Produced from Alexander Cell Line and from 
Recombinant Yeast Ct:!11 Cultures 

Human hepatitis B virus has yet. to be successfully grown in cell culture. Current 
vaccines ( J-S) 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 aeent. Available supply of suitable carrier plasma and the need to 
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 to prepare 
hepatitis B vaccine and have prepared and tested vaccines made from HBsAg 
secreted from carrier hcpaloccllular carcinoma {HCC) cells (6) and from yeast 
cells carrying an expression vector of HBsAg (7). The properties of such vaccines 
arc the subject of this report. ,. 

HEPATms B VACCINE DERIVED FROM A 
HEPATOCELLULAR CARCINOMA CEU LINE 

Alexander and co-workers (8) recovered a continuous line of HCC cells (PLC/ 
PRF/.5: 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 or HBsAg but the 
yields grown in conventional culture were too small to be considered feasible 
economically (10-JJ). McAleer and colleacues (6,U). in our laboratories, adapted 
the Alexander cells to irowth in Vitafibcr pseudoc:apillary units. In this S)'Stem, 
the Alexander cells are propagated in the interstices of bundles of semipcnneable 
membrane capillaries through which the erowth medium is circulated. Maximal 

VIRAL HEPATITIS and LMR DISEASE 
ISBN o«J89-1g-]8-5 

Copyright e 1984 by Grune & Str1non 
All righla of N1production in any t~ ,~ . 
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fl&. 22.1. Hepatitis B surface anti,en panicles purified rrom Alexander hepat~inoma 
cell culture l!luid. 

yields of HBsAg were obtained in the fiber bundle units under conditions that 
lowered celJular metabolism. This consisted of lowerina the temperature of incu
bation to 32•c with the addition of 10-• molar caffeine to the circulatina 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 diaestion with pepsin and DNase. 

Figure 22. J shows purified HBsA1 particles. that were indistinguishable mor
phologically from those that were purified from human plasma. Panicles obtained 
from plasma were essentially identical in aJI measurable aspects to those purified 
from AJexander cell fluids. The particles were 22 nm in diameter; the ultraviolet 
absorption spectra were the same; and the E"' and the HBsAg to protein ratios 
were alike. 

Purified HBsAg derived from Alexander cells was treated with formaldehyde 
and was fonnulated into vaccine (6) by absorbing 20 ~• of HBsAe to each ml of 
aluminum hydroxide suspension containin& 0.5 mg of aluminum and addin& t :20.000 
concentration ofthimerosal as preservative. The vaccine was proved safe in tests 
in four chimpanzees that were aiven aqueous material by the intravenous route. 

The vac:c:ine was assayed for immunizina potency in mice by a standardized 
extinction dilution assay and was compared with pl&sma-derived vaccine. Table 
22.1 shows that the 50% extinction dose, ED,., was nearly the same for both 
vaccines and the geometric mean titers were comparable. It is evident that the 
HBsAg produced in HCC cells is indistinguishable in potency from that derived 
from plasma. · · 
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Table 22.l 
Mouse Potency of HBsAg Vacc:ine Prepared in Alexander Cell 
Cuhure Compared with That Prepared from Human Plasma 

309 

Alexander Cell Vaccine Plasm, Vaccine Lot 799-l 

Vaccine No. mice G.M. No. mice G.M. 
(~&) positive/total Titer- positive/total Titer 

JO &'JO l'431 8/10 1729 
2.S MO 504 9/10 1204 
0.625 7/10 74 4/10 8 
0.156 0,/9 <8 0/10 <8 

ED,.t 0.79 0.81 

•Geomeuic mcan cilcr. 
tOose ~uired lO seroconvert ~ of mice. 

Two penons who were initially seronegative for hepatitis B virus markers 
and who had advanced central nervous system cancer were 1iven two primary 
doses of vaccine a month apart and a booster dose 6 months after the initial 
irtjection. 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 ,iven 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 immunosupprened persons who were given vaccine of human 
plasma origin. The vaccine was well tolerated in all the subjects. 

Table 22.J 
Findinas in Two Cancer Patients wbo Received Alexander Cell-
Produced Hepatitis B Vaccine at Time 0, I, and 6 Months 

Titer-

Months after Vaccination 

Observation Patient Pre•vaccinet 2 3 6 7 

Anti-HBs 717-C <I < 8 I 16 16 l6 
-6 < I < 8 < 8 ND <8 36 

HBsA 717-C 
-6 

Anli-HBc 717-4 
-6 

AST 717-4 IS 25 16 24 16 14 
-6 9 7 8 NO 9 6 

ALT 717-4 19 23 24 21 22 18 
-6 2, 20 20 ND 17 12 

"Titer i, upnssed in uniu. NO m no dc1,mnina1ion; - ., below 1hc limit o( de1ect~n. 
17 ays prior 10 IW\Ulll vaccinalion. 
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-!'1'11"~~:3:!!.~.-i, 
fl&. ll • .2. Hepatitis B surfact anti1en panicles purified from recombinant yeast cell cul
ture. 

Careful attention was given to the matter of safety of the vaccine, considering 
its oriein 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 VACCINE 

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,/$). The 
HBsAg was of subtype adtt• and was produced in fermentation cultures of Soc
charom'JIU:S cutvisiot carrying the vector and employing yeast alcohol dehydro
genasc J as the promoter. HBsAg was released from the cells by homogenization 
and was purified by immune affinity chromato,raphy (16). 

Electron microscopy of yeast-derived HBsAg, as shown in Figure 22.2, revealed 
a homoeeneous array of panicles free of extraneous morphologic entities. The 
ultraviolet absorption spectrum was the same as for plasma-derived HBsAg with 
an E"' of "15. The SDS-polyacrylamide gel elcctropboretic pattern under reducing 
conditions shown in Figure 2~.3 revealed a sin&le band at 23.000 daltons (23K) 
corresponding lo the nonglycosylated polypeptide of HBsA1 derived from plasma. 

The purified HBsAg was formulated into vaccine by adsorbing to aluminum 
hydroxide adjuvant to contain 40 ~ of HBsAJ protein and 0.5 mg aluminum per 
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fie. 22.3. SDS-polyacryltmide 1el electrophoresis of puri
fied Alexander cell (lane 2) and yeast-derived (lane 3) hepatitis 
B surface antisen. Lane I contains molecular weisht stan
dards and lane 4 contains clarified yeast extract before puri
fication. 
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dose. The standardized extinction 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% utinction dose (ED,o) and the geometric mean 
titen. 

Table 22.4 shows that Jrive t 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 . .S. four chimpanzees were given three I
ml iruections of the adw subtype yeast-derived vaccine I month a part and four 
animals were held as unvac:cinatcd controls. One month after the third dose of 
vaccine was 1iven, 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 followin1 immunization and all were solidly protected..aiainst the 
virus with all serologic and histopathologic markers remaining neptive . Protection 

010f>1 
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Table 22.l 
Antiaenic Potency in Mice ofHBsAg Purified from Yeast and from 
Human Plasma 

HBsAa dose Anti•HBs response after 

per irtjeciion vaccination 

Vaccine Source (p.& protein) No. pos.frotal GMT 

Human Plasma JO 9110 563 
Lot 799-2 2.S 10/10 2235 

0.625 C.19 32 
0.156 0/10 4 

ED. 0.639 
Yeast co 10/10 5432 

Lo18l--t 10 10/10 ~ 
~s 1/)0 673 
0.625 1/10 %7 

ED. < 0.625 

was afforded irrespective of HBsAa subtype. The findina or subtype cross-protec
tion is consistent with the presence of the common a anti1en detenninant present 
in all hepatitis B virus subtypes (17.18). That this common a antigen suffices to 
protect against all subtypes was c:onftnned recently in clinical studies ( 19) in which 
HBsAg/ad vaccine protected renal dialysis staff against type HBsAg/ay exposures. 

Qinical studies of the yeast cell-derived vaccine have been initiated by our 
group. The early findines indicate most favorable antibody responses in man that 
are being reponed elsewhere in this symposium (Abstr. SAT. LA 50 and chapter 
23). 

CONCLUSION 

The evolution in our laboratories of a fiber bundle-cncineered culture system 
for production of HB,Aa by Aleu.nder HCC cells presents a simple and practical 
means for hepatitis B vaccine preparation. However. the more recent develop-

Table 22., 
Anti,cnic Potency in Grivet Monkeys of HBsAg Purified from 
Yeast and from H1&n1&n Plasma• 

HBsAg dose 
Anti-HBs response after initial vaccine dose 

Vaccine per il\iection 
(Geometric mean titer) 

Source (~S protein) WeekC Week8 Week ll Weel; ,2 

Human plasma 10 l6 213 170 127 
Lot 86016 2., 343 6227 173<18 9924 

0.62' 53 '642 ll6' 5688 
0.156 IS 128 83 358 

Yeast 40 88 1078 7103 m," 
Loi 11-C 10 184 m 1489 C984 

2., 225 1168 6361 
I~ 0.62' 109 925 ,18 . 

•Vaccine Biven a1 lime O and 4 weeks. 
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Table ll.5 
Protective Efficacy of Purified Yeast HBsAg Vaccine 

Challen,e 

Result 

AST& 
Anti-HB, HB,Ag ALT Liver 

Vaccine Chimp Titers Subt)'JIC HBsA1 Anti-HBc Elevations Patholon 

Yeast 
· Vaccine I 1830 adr 0 0 0 0 

2 S40 odr 0 0 0 0 
3 18300 trJW 0 0 0 0 

◄ 7200 ay•· 0 0 0 0 
Controls 5 < 8 odr + + + + 

6 <8 odr + + + + 
7 < 8 4JYM' + + + + 
I <I "Y"'' + + + + 

ment. by our group, of HBsAg production in recombinant yeast cells appears to 
offer advantaees that exceed those of the Alexander cell system. The most impor• 
tant advantaaes of the recombinant vaccine relate to simpler HBsAc production 
by yeast cells in fennentation tanks and removal of any lingering apprehensions 
about wety of vaccine derived from a human cancer cell source. · 

Human plasma-derived hepatitis B virus vaccine is limited by the supply or 
plasma and the technic:al complexity of the process to assure safety and efficacy. 
Alternative technolQiies developed in our laboratories include production from 
(a) hepatoc:ellular carcinoma c:ells (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 odiv. HBsA, 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 aJso highly immunoaenic 
for monkeys and pvc solid protection in chimpanzees a,ainst challense with 
hctcrol010us subtype odr and ayM' viruses. Vaccine prepared from yeast offers a 
means for simplified production of HBsAg in fenncntation tank culture and does 
not bear the stigma of cancer cell oriain or Alexander cell vaccine. Recombinant 
yeast-derived HBsAa shows 1rcat promise for simplified mass production or hep
atitis B vaccine. 
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Vaccine 

MAURlCE Jl. lllLLEMAN, ROBERT E. WEIBEL & EDWAllD /Ji. S()(}LIVJCK 

ABSTRACI' 
Tht human hrpatitis B 11GCcine of plasma or;,in prepared by 011r loborotor~, Ml performed well with rerpect to ,afety, 

immuno,enicity and protretiue r(fic,cy. Th, uacciM ha. now ~,n u•d in about 2 million persons u,oridwide. The m:enl 
dtmon1tration of HTL V-ITJ or LAV l>irW • pula/iue ro/r in AIDS and ill ,w,dy inacti1.1Glion t:,y tht 1ttp1 u,rd in INJCCint pr-oduction 
lull rvnoutd thr llllt lui,erin, doubts about safety from thl! dondpoinll of JJDS in relation to pl4'nuM1triutd IICICcinc. 

TIit limit in 6Ul)ply of haman h,patitil B carmr pllwna ond the Mtd lo opp/y hi;ily technical procedures for purificaaon and 
inactwotion itim11/otcd th, ,eelrin, of an allemattvr ,ourc, of antigen from y«ut t>«zrtn, tht surface an«,m 1rne. Preliminary 
dl,t,, indicate tlw,t lht recombinant 1H1Ccinr prepared t:,y our lal>orotoriu Ital lhown at INII 1quioaltnt immuna,enicity for onimoll 
·111 wdl a, lulmon adults and children co,npared with plo,mo-demd uoccine. The 1111,wen in the 11GCcinc is hithly purified and 
coiuu no clinically important rNCtiona. Eilhtern lot, of 1111ecine lw,ue bttn p~d to dat, and liceNUn u up«ted durin8 /au 
1986. 

Key,,or : Recombinont Hepatitis B uacclnt - ,_,, - immurao,enictty - 1W1Ctiona 

PLASMA V ACCJNE 
Human bepatttll B c1111 bt raadDy conlrolled by propbylac

tlc Yacclnatlon. UNGM4 "ftnt ,enentlon" TaCCID• prepared 
lllinf 111rfact 111tl,en purlfted from tbe plum• of hepatitis B 
cmlen have been procluct d In ...,eza1 countria (1-5). 

Vaccine prepared In our -laboatorla <- Tlble 1) -
Uc.n•d for ,enn distribution In 1981. 'lbil ,aeelne hal 
pert-eel very well. 111, Yll:Clnt consllta of -,n11a11y pun 
aurface ut11ea that la !ranted by 3 dttennt lnactlntlon 
procedures wblcb are NqVtntlally applied ud which an 
deslped to deltroy all mlcrobllll llfe form,. 'lbt fteClne 
lncorpontecl Into alum adjuunt Induces bapatltla B utlbody 
In mon tban 961. of nclplsnta, DYnall, and affords men Uwl 
95~ protection aplnat b .. litla B In upaaed nonuJ pmo111 
(8 ). Al uiay be up91:&ed, the qcclne la I• effecUff In i,-nom 
whOII 11Dmu111 ,y,te_ 8N! Jmmuaoddlcient or are lmmuno
suppNWd. Lea than especPCS antibody reepOlllell ban been 
reporwd in 1101nt lituatlom of u• (7,8). hnestlptlon b• 
mealed that IUCh lower antibody IIIPOIIIII may occur Ill 
penom In wbom tbe qccine wu injected into tbe bllttocb 
rather tban iDto tbe arm. Vacclnr pen in tbe bUttocb may 
ran frequently to rncll mlllde and be depmlted lllltead Into 
lat wtme It may ftOt be well moblllltd (9). 

...,. __ ,,,..,...a-k,_..,._......., 
_...,.._.....,,._.._lNN,U.L\. 
-II. 1111-. 1'11. D .. D. le. 
Mw ... 11. -k.11.Il. 

~-,--.u.-,,.,....,.... ..... ., ......... 
,__...,...,._ lllN. U.L\. 
1<1..,;i11.-l.ll.Il. 
Cc:.r za •••••to:Dr,....._&,KINau 
,._..It ..... 1-.....,.,,Go.A. __ .., 

JUI AUllll-lllillcC..I_, Ho,elili,- - -
lllud,U,IN• 

T■blt l 

Present: l'IMna-derlftd bwn■n bepatitll B uccine 

And,-11 IOIUff! 

Preparation: 

Tuwtta: 

Safety and 
Extnt of Uee: 

Pi■-na of h-■11 bep■tltia 8 carrlen. 

Ellenti■lly pun surface antlten. 

lnactinUon by S dlffennt methom, 
applied aequentillly. 

lncorpontect.ln alum adjuunt. 

>9~ of DOrmal c:hDdml and aduUa 
clenlop antibody after 3 doNa. 

>9R prot«tlon ln nonnal ptDOIII. 

Leta effectlff In lmmvnodeDc1111t or 
ilnmun01Upp1-d p,nons. 

Duration of Immunity ill not known. It II 
llao unlmcnrn when late booater dCIIIS of 
Yllldne mlpt bf needed. 

hnom of dltftnld blp risk. Especially 
lnfanll born to eamer motben In hill! 
pl'nll- UNI. 

Bnntually Ill penons. 

~.600,000 ca. dlatributed . 

>2,000,000 penons reeelftd 'flleelne to 
date. 

'lbe •acclne la ale, ineludlnr AIDS 
concerm. 
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~ombinAnt Yeast Human Hepatitis B Vaccine. 

The duniuon of protective efllccey followlns vaccination Is 
not )lnown but, 11S ahown in Fl111n 1, the IJ'Bt majority of 
penona (39/'4) retain utlbody for at least 4-5 years (lff 6). 
The 3-dole repneo for Immunization, atvinl the booster dole 
at 6 monthl after the Initial dote, Is biSIIIY efrectlTe in priming 
the immune system for npld anamnestlc immune recall on 
laur contact with viral ant11en on nvaecination (10) or 011 

4096 
vaccine 100¾ 

2048 ii i 100%-

1024 
512 
256 

Geometric 128 
Mean Titer 84 (Ausab Units) 

32 

contact in n11t11n (11) u well IIS In prol'iding l'flident actin 
immunity. Because immunity aplast hepatitis B infection·may 
be present at antibody ln'ell Im than de&eclable in the 
labonitory, and because or the pbenomtnon of anamnestic 
recall, It may be premature (12) to project wben late booster 
immunizations mllbt be needed. 

L.._ 91% 89% 
-If--'> , 

V 

16 % = o/o Seropoaitive 

8 
4 
2 
0 

Time Following I I 

Vaccination (months) 0 3 67 9 18 2, i 
36 ' 48 

Number of Persons 65 65 656564 55 60 57 44 

f'ilure 1 
Antibody denlopment and penistence In adults wbo recel•ed 3 1a11 of hepatltl1 B Yacclne (study 665). 

The .-lne has been talpwd mainly for 111t In apecial 
r,roups a t' high rid: &o hepatitis B. Prelently, added emphula Is 
bein, p,n &o pff'fffltlq infl!Ctlon In newbon lnfanll born to 
curter motbm in blply encllmlc populatlo111 IIICb II ID 
Eutern Alla and Africa. Enmually, all 111eceptlble penona 
IDIIY be •aceluted. More than ~.5 mWion doaee of the ftOCilcle 
have been diatrlbuted and more than 2 mmton penom ban 
recelYed oM or IDONI doMI or tbe TICCin• to date. 

Conctm hal been 1Jq1.-d for poalblt trammllllloa of 
aeq11ired Immune delcitney dilellt (AIDS) by lmplOPfily 
prepared bll)l&ICil B 'flCCIIMI liDct thf IDtillD ii obCalntd 
frolll hwu.n pluma. RtlloTIIIINI of tbe HTLV-m or I.AV 
,n,up han now been lho'll'll (13-17) to be tbe Dkeiy c11111e for 
tbil blood and body IICfftloa-~ltted dlmae. 'l1leN 
1111111 an nadDy lnactl'flted and deatroyed by the P10CeE 
UJed to prwpare tb1 TaeclM (18), 11'11111 dlrlct ffidtntial proof 
tor the safety or the ncclne flom the atandpolnt or "AIDS 
•lrln". 
llEOOMBINANT YEAST V AOCINE 

The production ot human bepatltla B 'QCClne flom tbe 
human pluma 1011rce Is limited by Ult nlllablt 111pply of 

infected pl.ma and by the need lo apply blply technical 
procedum for purification and lnricUTatlon of poalble 
inftcUOUI apntl that mipt be pmtnt ill lllCh plllllll. 
S.C.U.. of thia, alternatln 1011rces of antiJta wtre 10111ht and 
two pnettc recombl111Dt antl,eru baff been 1Utd In our 
labolll.torieu (19-21). One ot th-, the Callier Alnandtr 
hepatoc:uctnoma elll (22) ls a reeomblnant of natun. The 
other, obtained by clo!WI(! the ,-n, of hepatitis B 111rfaee 
ant!IH ln&o yeut (28), II quite unllDtUial. 

AICUllldu h,pGtOCfftlno,no celL Veeclne (19) prepared 
rrom antlten IICllted from the bepetocuemoma cella pown 
In cultun lnlUllly pJO'flCl 'tltfY aUIICUH bom the standpoint 
of yield and lmmunlllna potency, but It ... el'idtnt that a 
Yaccint dnl'f9d fnllD a non~ IIO\llft would be more 
acctp&ablt. Hepatltll B neclne pNpand ulln, anti,-n obtain
ed from tltlltr lrlllafonDed or flullly neopJaatlc hWIWI or 
anilllal cell• an DOt likely &o bt accapt.ct by llclDalna author!• 
Utt and tbe mecllcal pioffllion, ttptelllly llnct tht antlpns 
CID be rude efflcltnUy ID ncomblnant yeu& ctlla. 

Hepatitu B _.,_ 1111ff,wn prcptll'Gtfo11 in recombined 
yeo,t. Joint ,ttoru betw•n our laboaatori" ud tboae of Dn. 



01067 
Journal of the Hong Kone Medicail Auocimtion, Vol. 37, No. 2, 1985. 

Rutter and Hall of the Universities of California and Washlnc
ton led to the preparation or a recombinant yeut cell system 
tor producine hepatitis B antieeo (23). Fi,un 2 mows the 
principal defined areas or the hepatitis B cenome The eene 
retion that encodes the hepatltli B 111rfact anti1en, but not the 
''pre-S" (24) or the core antisen, was inserted into a suitable 
vector and was lmplanced into ordinary Baker's yeast or 
SOfcharomyca cenu;.ilu. The plumid constNct, shown in 

HEPATITIS B 
CORE ANTIGEN 

(183 Amino acids) 

Fisun 2 

PRE-5 ANTIGEN 
(163 Amino acids) 

Fi1111n 3, consists o( the hepatitis B surface anU,en eene 
flanked on one side by a promoter (llyceflldehyde 3.p 
dehydroeenase l, ADH-1), both bein1 esaential to proper 
translation of the surface anti1en. The mt of the nucleic acid 
in the plasmid Is needed to achieve Its functions in the yeast 
cell syawm and to serve as a marker (yeut leucine 1ene l for 
pl'IM!nce or the plumld ID yeut cell,. The con,uu~t employed 
subtype Adw surface antipn ,ene. 

HEPATITIS B 
..,. SURFACE ANTIGEN 

(226 Amino acids) 

HEPATITIS B VIRUS DNA: 

LONG STRAND 

-- SHORTSTRAND 

Hepatitis B virus 19nome and defined antigens Chat an produced. 
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HEPATITIS B SURFACE ANTIGEN GENE 

GAPDH PROMOTER 
ADH-1 TERMINATOR 

----.., ---........ ... , 
', 

' ' 
I /\, 

L.14.__---- E. coli DNA , 
f (PBR-322, Ampicillin ~ 
: resistant) 

Yeast Leucine-2 
Gene 

--cto 

Fiture 3 
Construct of plasmid (pHR~GAPM 7 /33) used to produce hepatitis B 111rface 11\tittD In y-t. 

'l'be hepatitis B 111rfact antigen pioduced in yeat is clll• 
uaoc:iatff. Surface anttaen wu nleued from tbe yeut celb by 
hoinopniUtlon, the purirlc11tlon wu achlned malllly by 
silica, hydrophobic interaction (bUtyl &prOA) and pl eac:lu• 
sion cbromatopapbia. 'lbe hepatltia B •rface antis• IUed In 
the vaccine comi1u of polypeptida that lff identical ID -ino 

acid MqU•- to tbOR of hWD&D pl- -- but laeldna 
llyeosylation. 1bt llycoayl groups are not nquired for 
immun011nieity. Other mH1Ur11blt physical, cbtmlcal, and 
inununolop:al attributes of die yeas&-dlr1,ed vaccine an 
subltantillly the aame u tbOllf of the antlpn pnpared from 
bUlll&II plllllll&, 

N stated abon, tbe ncombin&Dt bepatitil B surfece 
1nti11n vaccine dots not contain COft antlpn. e antipn, or 
antiseo from tilt ao-called "pre-S" regioc (aee F'qun 2). 
Antibody ap1111t con antlp n and perhapa apilllt e anu,en 
iuy provide at leut putlal protection apimt hepatitis B ,1ru1 
inftetion (25-27). Antibody has been clemonstrnted in infected 

inclYlduals that react• with antlren encoded in the pre•S repon 
(28-30) but It ii not known 1riltther such antibody 1n1y pll)' a 
role in protectin immunization. Tkoupi sugl!ltions of lht 
lmportuce of pre-S repon in aenerating full immunity to 
hepatitia B ba'ft been made (31), thla statement Is not 111pport
td by tbe known ICilntUlc nldellce llld the publillled Uteri· 
tun (321, Indeed, 'f10Clna without p~S an•o have been 
PIOYed blpily tfftctlYI In inducing Ulllllllnity aplnst hepatitis 
B In the extemiYe cliniclll and field atudits carried out during 
the peat aennl yean (6,33-34). It is quite clear that there are 
many lmmunolopc determl11a11ta or epitopet within lbe 
collection of viral utipna productd under the total of lht 
Viral 11neue code. 'lbe fllltltlon mlpt be Iliad or bow 111111y 
dUfnent 1Pltopel an netcltd or 01&1bt to be Included in the 
YaDeine: 'nie • antlpa epltopa of the surface antlpn 1ft quite 
adlquate to afford IOlld and luting protection apimt hepatl• 
til B and there ii praently no.evident need or benefit to be 
derived from increulng the clllt or complexity of the vaccine 
by addl1111 antipm 111cb u tbOII frGm the pre-S region. 
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F1111n4 
Electron miCJOll'IPh of purified hepatitis B 111rfaee uu,en derived from yeut recombinant cells 
(Lot C1,Y52-1, ma,niflcation 156, 750X) 

The hepatitis B 111rface antiren parddes produced In y- t 
cells, shown In fi111re 4, an morpholop:ally similar &o Uioee 
isolated from human P'-• thoup the mean particle 1ize of 
the former may be llilhtlY smaller. 

Hepatitis B 11C1Ccine prrpared from recombi111111t Y•t
derivtd mrf.:e ontifcn. 

The purified antiltn wu formul■te4 Into v■ccllle by 
adsorblnc to aluminum bydrHldt adjuftllt to contain 10 111 
of anti1en and 0.5 mi alumln11111 per 1 ml vaccine doee. 
Potency - y by the standard extinction mouat potency 

uay, u shown In Table 2, lhowtd tbe y-t-derlved Tacclae 
&o bt at leut u potent II pluma-dtrlted enti1en belled on 
comparbon of &he ~ extlnc:tlon dole (EDH) and the 
geometrie mean tlten. 

7g 
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Table 2 

Ant~enlc poteney In mtee of HBoAa purified from yeast and from human pllllllmn 

Anti-HBIAI respome aft.er vaccination 
Vaccine Source Antilen Doe2 ~r illj5ctlon (Ill! protein) 

Human plasma 10 
Lot 799-2 2.5 

0.625 
0.156 

EDso 0.639 

Yeast 40 
Lot81-4 10 

2.6 
0.626 

ED,o <0.625 

Chimpanzea liven yeut ncombinant bepatitla B ,recclne In 
suitable repmen dfl'elop antibodift and are protecled apimt 
inftetion on challenae with live hepatltil B \'inu. In the !Nb 
summarized In Table 3, four chlmpomees wtn Jh'•n three 
intram1191:Ul&r injections of Yaeclne containing 40 'Ill of antlpn 
per ml dcJle at monthly 1Dtm1al1. One month after the third 
dose was ,inn, 2 •acclnlted and 2 control anillllll were 
challen,ed intravenoully With beterolOl(IUI 11/r lllbtype YINI 
and a simil,ar INJUP of anilllala wtre cb'1Jenpd with beleroloa· 
oua ayw 111btype YiN& • .All the nccinat.ed anilllala cleYeloped 
antibody follo'Win« immunization and all were aollcly protect
ed 11ainat the virus with all serolollc and hlltopatholOIIC 

Table 3 

no. pos./to&III GMT 

9/10 563 
10/10 2,235 

4/9 32 
0/10 4 

10/10 5,432 
10/10 3,400 

8/10 673 
8/10 967 

mabn remainlna neptln. 'l'he h1p11titbs B aurface anti,en 
contains the a antigen common to all subtypes plus the d and 
w subtype deutnniDIDts. Protection wa& ,inn lll&inst heter
oio,oua 111btypes odr 1111d cryw, abowtnc the acwquacy or the 
broad 11pee1JUm II tpltopes in the ncomblnant antl19n to 
protect aplnat the beterolCJIOU• subtype&. Tbe llndln1 or 
htterolotoas subtype protection wit.II ncombinant-deri•td 
vaccine ii cona!ICtllt with the Ondinp with plum-derived 
vaccina obtained in ■tudlea In anlmlla (3~6) and in clinical 
atudla (34) In wblcb Nbtype tld vaccine protecwd renal 
dialysis 1tatt worken apinst Ill btype oy challeng,. 

Protectm .mcaey or purified JN1t 1Dtian YICdDe 

Yeut 
Vaccine 

C.Ontrol, 

Clllmp 

1 
2 
3 
4 

5 
6 
7 
8 

Antibody 
Re9pollll 
&o 
HJleA&! 

1,830 
540 

18,300 
7,200 

<8 
58 
<a 
<8 

An~ 
(Hll&Ag) 

Adr 0 
Adr 0 
Ayw 0 
Ayw 0 

Adr + 
Adr + 
Ayw + 
Ayw + 

Cballeap 

a.■alt 

Anti- Euyme LiYft 
HBcA( Elnaliolln Patboloa 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

+ + + 
+ + + 
+ + + 
+ + + 
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Clinkal tests in human bei/'111. Studies in human subjects or 
the recombinant yeat vaccine hue been initiated for purpose 
of m.asurin& antibody rHponses and for demonstrating 
protective efflcaey. About 1500 persons of divene •1e, sex, 
and health status, and reosraphlc -idence have received 
vaccine to date. There were no important clinical reactions 
attributed to vaccination. Mild soreness at the Injection site 
h~ been reported in 19% or recipients and othu minor 

complaints such as headDChe, fatirue and malal1t have bttn 
stated by a 1n1all pen:entace of veccinees. 

Prior atudles establilbed (6 ,3:1-34) the relationship between 
antibody rnponR lo vaccina tion and immunity to bepatitis B. 
Thouri, any new vattine rnust stand on its own merits, it is 
Instructive to compare the aerolOlic responses in human bein,s 
to the widely uaed plasma -derived ,accine prepared in our 
laboratories with th01e to the new recombinant preparation. 

Time Following First Dose Of Vaccine {Months) 

1 2 3 6 7 9 

100 

90 

80 
C 70 

Vaccine 
0 Given At "iii 0. 1. 6 Months ... 60 Q) 
> 
C 50 0 
0 
0 ... 40 
CD 
en 30 
if-

20 

10 

0 
al al < D..0..0 0.. Q. Q. Q. 0.. Q D. Q. 0 Q. 0.. 0 

Q) E E z 0 0 CII CIIOCII C11 0 CII °' CII Cl "' Cit CII 0 C: .. .. ◄ ◄ =t ::a ◄ ◄ ::i ◄ ◄ ◄ =I ◄ :::i ◄ :I. u al al 

°' 000 0 0 0 ~ 0 0 0 0 0 0 0 0 ii: ii: u =- N .- .- N .- .- ...... N - ... N ... ... 
1G ~ 01 0 
> ::i ... 

0 0 
N 

Fl,un 5 
S.rolOlic ft1110ll$H to 3 doles of pl111111 (20 Ill or 10 µg) compared With recombinant (101,11) Yacciue in adults 

Fipre 5 llhowa the Rl'Olotic ftndiap In a compGlite of 
studies carried out by our laboratoria to compare the anti• 
body lffPOIIRI in adult penons to 3 doles of plasma-derived 
vaccine at 20 or 10 JAi antlp n per dole wltll tbat of tht 
recombinant vecclne at 10 ,q Pff dole. Data were Crom 400 to 
800 au bjecb per n ccint ,roup. All ncclnes were p ven intra• 
muscularly by the mne rt,unen at time 0, 1 and 6 months. 
The rate and rapidity of antibody aeroconvmlon in peno111 

liven 10 Ill yeast vaccine compared With 10 14 or 20 µs 
plasma vaccine per dow were nearly alike. Most important, 
87% of the. 111bjecta had deYelopecl antibody within 1 month 
followiq Injection of the 1eeond dole of y-t-clerlved ftCCine 
(I-month llleedlnc) and tllil wu lncreued to 96-99% by 1 or 2 
months followiDI the booa&er dOR clttn at 6 moatha. 
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Time Following First Dose Of Vaccine (Months) 

1 2 3 6 7-8 
G.M.T.• 

(SIN Ratio) 20 19 25 37 37 38 79 52 51 94 63 42 
141 164 124 

,oo "GMT • 
Geometric 

90 Mean Titer 

80 
Vaccine 
Given At 

C: 0. 1 & 6 Mos. 0 70 
iii -46-56 ... 
GI 60 Persons > 
C: 

50 
Per Group 

0 
0 
0 40 .. 
GI 
(/) 30 
~ 0 

20 

10 

0 
CII < < a. Q Q lL Q 0 a. Q 0 CL. Q C 

CD E z z CII Q at Q ~! 1:1'> Q Q "' Q Cl 
C: 0 Q 0 ::i ::i :i. :i. ::i :i. :i. =I :i. =I 
ij CII 

Cl ~ 0 in C 0 It) 0 ~ It) C 0 It) a: CD 

i :i. ::i N ... N N -Cl 0 II) 

> :i. -~ 

flluft 6 
Seroloflc -~ to 3 dolet or pluma (20 111) compand with neomblnaat (10 Ill or 5 111) vaccines In 21-30 year.old 
penou (adapted from DaVldaon 1111d Knicman, LAllcet 1: 108, 1985). 

Similar ftndlnp, 111111mariztd In Flpn 6, wtre oblalned In 
1tudift canled out In 21-30 year old adults by Dnldaol! and 
KNpun (31) In which rates for seroconnnloa, and btilha 
of antibody following 20 Ill dole p1llllla Yltdnt wtn COlllpU• 
ed with 10 1-11 or 5 Ill etc- ynat •111:elne. n- authon 
su111ested that tbe les81!r antibody ,..,_ lo ytat ncom
binant VIICCine reported by .m1 et Ill. (38) mleht ban been 
related to the IIDIIII aum ben of iadi'fichials includtd la that 
study. 
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Time Following First Dose Of Vaccine (Months) 

1 2 3 6 7 

100 Persons: 

90 DNA · 21 To 

80 
28 Per Group 
Plasma. 62 

C 70 0 Vaccine 
ui 

60 Given At ... 
Q) 0, 1 & 6 Mos. > 
C: 50 
0 u 40 0 ... 
Q) 

30 m as 
en iii ;; 
# 20 0 0 

0 0 
10 z z 
0 

., a. 0 0 a. 0 0 Q. 0 0 Q. 0 0 
IP E < < CD 0 CJt CII ~ CD i:a a, a, CD 0 0 .. :i ~ 13 :l. .g ~ =l :l. :i :l. ~ C Ill z z in 

8 C: 0 0 0 II) tli 0 II) c,i 0 II) C'li 0 It) tli 
Cll CD a, ... .,... ... ... 

m :i ~ ~ > 
0 II) c,i .... 

F1111re 7 
Serolopc: respomes to 3 doles of pl1111111 (10 #II) compared with recombinant (5 pg or 2.5 111) Yaccin• in chiidren· 1-11 
yeanofaae. 

Studies to meuure antibody nspoma in children and 
infants an In P'°lfflL Ooly limited ftndinp are uailablt to 
date and tbeee an from ,cu& clfflfll out by our poup ID 1· 
to ll•YHr old children. F'lfllre 7 lhows th• 1erolOC1c mp
In tll- children, to 3 dONS of plalma-dmvtd 'flCCint ll•en In 
10 JIC doN (62 chDclnn) compued with ytaat recombinant 
Yaecine liven In S.0 J1C or 2.S 14 dole (21 and 28 clllldrtn ptr 
poup, rt1pectlnlyt. 'lbt rnponaeg wer. eaenti.Uy equlnlenl 
in all Jl'OIIP', tboutb It must bt noted that tbe nwnben of 
lndividulb pwn 'fllCCIDt lff anal.I. 

CONCLUDING 11.IMARKS 
It is clnr, wt believe, Chat tht pla&ma-dtdnd hepatitis B 

•aecine bu perfonntd in u exemplary way and has pro'1dfll 1 

means for lncucln1 Immunity, with safety, epimt human 
hepaUUs B vlnu Infection. 'lbt DeCftllty for deftlopinr • 
subltl&ute but equally Ntiafllc&ory YICCine, Jne from the med 
for human pl111111 and technolop:ally limpler to produce, lull 
beeo accompliahtd by the application of y-t nc0111binanl 

technolOI)'. It II anllclpated that the yeut vaccine will be 
llctnstd in tbe U.S.A. and other countri• by late 1985 and 
that tbe vacd11e will be anllable for renen1 distribution in 
early 1986. In anticipation of tbt de•llopmenl ol 111ch 
rec:omblaant vacclA•, tbe World Healtb Orpnlzl&lon CODYen
•d a poup ol expena durtnc Nonmber of 1984 who wrote tbt 
pro'fillcmal requlnmeats for the 1tandard1Zation and control 
or' hepatltl1 B necine made by ncomblnant DNA techniquea 
In y-t. 'lbne requb:emenu should bt made final btfon the 
end of 1985 111d abould proYide I bull for worldwide l'tfllll• 
tory control of hepatitis B Yaccine produced In ncomblnant 
y•tclll&. 

Acbowleclpmeat: 
'nit authon ant indebted to Dr. 0.Yid ,. Weat, Ph. D., 

M.P.H. and to Dr. Barbara A. Zajac, M.D., Ph. D. for the 
diDlcal mpome dllta. 
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Dff.,~"IC!'lY J.Jri ~CI'lY . CE' ~ SZPAXITIS B 
wa::nes. c eon i::,sz,:c, :r. $:!'Che•, , I:su1i. a Pca:srieo, 
Md ,ll. t,etn•s;is. Ba.yloc Coll.-;e of 1'.edlc:ine, &a:ston, 'tX. 

An fiB&h;/~ p:,lypeptide CP!'l wo:ine aid • teca.t)i
nant ~ vao::ine produced in yeast OS:,) &re being e-ral.
uate-1. '1'he P!> vzo::ir.e ~ pc~ed fcaa 22-m au.g pu
t.icles, pacit.!gecl in • ILi.cel.l.a.c foc;i w alU!!t-edsocl:ied. 
'1'he &-..Acting nt:eci.al <Nm/.C0J c:cnt.tlned 300 EBs>,,; JUA 
~iv.a.lent t.:nits C?.!IJI t:.ued on a 5EP17.VA.'<-! stan:2rd of 
100 Etasl,g UV. 3 lots c:onta.i.rung 5, 1, ard O • .2 B8W3 P.!lJ 
\olece CX1tp0.ced to 2 intact put.ic:le vaccines. V~ine ~ 
~red at: O, 1, &rd 6 sent.~ to 52 'lill!ic;ht-u.tc:bed 
ao.uts. P!S-'LTS: Lc:aJ. And svst:ellic re.actions wue in
sic;nific:ant. nie &11ti-f!B.s sercx:onvenion r&ta at 4 WNk.s 
for ~"le 5 lt!:1 PP vaccine i;roup (!OIi "'5 00n1ider&bly 
better than t!-..at 5ee!'I vith BEPtAW.X-B. ·'fiy 12 \.ftlts, &1.l 
vao::ine recipi.ent.s in the 1 Mid 5 R!XJ PP veo::ine 9rcup 
Md sec000nvetted versw;; ~ of the 0.2 Rm grOJp (p<D.D2l 
which reeched 100\ 11eroccnw:sion by sonth 7. 'nlro.ighcut 
follo.up, qearetric: inean (QO anti-iiBs levels (lnitJ/al.) in 
the 5 Rm PP group ll'!!ce d9Ri!ic:antly hic;.1-.e:: tNn in the 
other PP vaccine i;rcup;. At: 1 n:,nth the Qt anti-:Bs le•,al 
foe the S RELi PP ~ro.ip "'U a.,, wecees the 300 R!IJ Ntf'./4O 

• vaccine grcup Md & QI antilx:dy level of 5.2. 8y 3 
. nxtths, · th! respecth·e anti-BBs lewis 1,1ece 202 vs ,o, 

risin9 to 8910 eni 3-CSO by '7 10nths. "nlle l ~ n wccine 
pcoa.ic:ed &ntiEBs cesp:xl&H caipar&ble to t.'w! 100 JtW 
t!D:"'Ct-.W.X-S vac::ci.ne. 'nus, the p:,lypeptide vacd.nes, vit:h 
subr..antia.lly l~c RIA JiBs,&,g reACt.ivity, pccduced 
a,pecioc &nti-tiBs CU?QnSU vnen ar.pued vith 22-m flB&l,,g 
vac:ci.nes. 'n'..ese studies confiC111 cur pceviOla fir:di.ngs in 
dwrp&nzees that er itlc:&l anti9e:1ic determislAllts ace 
auoc:!Ated vith these p:,lypetides, and they provide & link 
to future vac:cw studies using synthetic ~ 
NC:rorolecules. 'n>e rapid &nti-f!BS r•poc'IM that follows 
the initial f.nco.ilation sug~sts t:h.!t such an i.lm:nog,en 
ny be beneHc:iAl in poste.xposute pcophyluis \/here the 
Mcly deWllop!llnt o( urr.unity is advanta9!aJS. Prelim
inary data thcouc;h , in:inth& &.lso will bt pcesatted on the 
~city ot 3 ~ (:S , lo, &rd 20 icg l of an ~ 
vaccine m6e by r~a:oi.Mnt et_., t.e<:Mology in yeast O'.SOl • 

01076 
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Anti-HBs Responses lo Vaccination with :a Human Hepatitis B Vaccine 
Made by Recombinant DNA Technology in Yeast 

In the United Stales, the currently licensed vaccine against 
hepatilis B virus (HEPTAVAX-B•; Merck Sharp& Dohmc. 
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 de1erminant 
of this complex antigen effectively neutralize the various 
s1,;btypcs of hepalitis B virus (HBV). as shown in a num
ber of controlled clinical trials (1-3). Despite overwhelm
ing evidence that documents the efficacy of this vaccine, 
-..·idespread acceptance by those who are at greatest risl: 
of contracting hepatitis B has been less than expected be
cause of a number of unttlated faaors. The plasrna-<lerived 
vaccine is expensive 10 prepare. A number of physical and 
chemical inactivation steps arc used in purification, and 
exrensivc safety testings arc mandated by the Food and 
Drug Administraiion in laboratory animals, cell cultures, 
and chimpanzees before the product can be marketed. In 
addition, there are of nccessily batch-to-batch variations 
in huma,n source material. These problems would have 
been surmountable in the marketing of this vaccine were 
it not for two recem events that made potential vaccine 
candidates overly cautious about accepting this new prod
uct: the increased incidence of Guillain-8arrc syndrome 
that rouo-d administration of the swine innucnza vac
cine fo 1976 and the emergence of AIDS in the homos.ex• 
ual population. The lauer problem was particularly rele
vant because HEPTAVAX-B is a plasma-derived product 
obtained from HBsAg-positiYC individuals, some of whom 
arc in hish-risk groups for AIDS. This raised the question 
whether AIDS might be transmitted to recipients of this 
vaccine. Unfonunately, despite numerous studies (4, 5) that 
eventually have refuted this hypothe1is (on the basis of 
the susceptibility of retroviruses to inactivation by the phys
ical and chemical sieps used in producing the vaccine and 
by the lack of cases of AIDs or antibody seroconversions 
10 human T lymphorropic virus type Ill observed among 
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,·accinees 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 or these problems, alternate sources of vaccine 
are being developed. Among the first to become available 
for human trials was a 25,000-30,000 molecular wci&ht 
HBsAg polypeptide derived by disrupting the intact 22-nm 
H8sAg particle with a nonionic detergent (6). lmmunogc
nicity of this product was superior to that of the human 
HBsAg soun:e from which it was prepared, especially dur
ing the initial s1ages of antibody dc,-elopmcnt. 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 domain, or the HBV, products of 
recombinant DNA technology, and live vaccinia virus 
rccombinants containing the HBsAg gene. 

In this paper we report one-year follow-up data on the 
immunogenicity and reactogenicity of a nonglycosylated 
HBsAg hepatitis B vaccine, subtype adw, made by recom
binant DNA technology (Mercie). The vaccine, prepared 
in the yeast Sarcharomyces ctrnisiat (strain 21.50-2·3) 
(8, 9) was administered in thrccdifferem doses (.5, JO, and 
20 I'll to an adult at-risk population. 

Subjects and Mct•ods 

After screening 359 Emergency Medical Service person
nel i~ Houston, 10S adult men (median age, 29 years; range, 
22-40), determined by RIA or enzyme immunoassay 10 

be free of any seromarkers of hepatitis B infection (Ab
bott Laboratories, North Chicago, Ill), were admitted to 
the study. All had antibody 10 HBsAg (anti•HBs) sample• 
to-negative-mean (SIN) ratics <l.4, levels of antibody to 
hepatitis B con: antigen (anti-HBc) ~390f1 inhibition. and 
HBsAg SIN ratios <J.2. These values arc substantially be
low the cutoff levels endorKd by the manufacturers. In 
addition, each participant was miuired to have serum levels 
or liver enzyme (alanine aminotramfcrase fALT] and 
aspanate aminotransferase (AST)) <SO JU/liter, as deter
mined by the Beckman S)'SlCm TR enzyme autoanalyzer 
(Beckman lnstn.,mcnts, Palo Alto, Calif). Participants were 
in good heahh at the time or enrollment, had not been 
previously vaccinated against hepatitis B, and ha.d 5igncd 
informed consent releases. The study was approved by the 
Baylor College of Medicine Human Investigations Com
mittee. 

The 105 volunrttrs were weight matched within 4.S kg 
19a) into thrtt groups or 35. Each member of each group 
received 5, 10. or 20 J.1& of an alum-adsorbed, DNA recom
binant hepatitis B vaccine (lot no. 974/CK-446) contain
ing 20 J.11!. of HBsAg/ml. The vaccine was purifit'CI from 
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yeast extract by physical and chemical methods. Hydro
phobic-in1craction chromarography followed by gel
exclusion chroma1ography was the major procedure used 
to prepare the purified antigen. The removal of yeast com
ponents "'"ilS demons1ra1ed in vitro by immunologic 
mc1hods and in vivo by anaphylactic testing in guinea pigs. 

To deliver the inoculum, we used 0.5-ml syringes for the 
5 or JO JIB doses and 1.0-ml syringes for the 20 µg dose. 
All doses were adminisrered by the same person. The vac
cine was thoroughly resuspended before use and inocu
la tcd im in the dclroid region with a one-inch, 23-gauge 
needle at months 0, I, aAd 6. Blood samples were obtained 
ar one, two, three. six, eighl, and 12 months after the ini
tial inoculaiion (10011/o participation). A prcvaccination 
oral temperature was obtained, and panicipants were asked 
to rake and record their temperature with the same 
calibrated thermometer 4 hr after inoculation and each 
morning for the nut three days. They wen: also asked 10 

record any local or systemic symptoms CJtpcrienced dur
ing this time. Responses ~rt received by mail from ""90'1• 
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 m!U/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 sl'0.7 
mlU/ml on replicate samples was considered evidence of 
the presence of anti-HBs for determination of serocon
vcnion rates. This cutoff level was ;i,s SD above the mean 
value for the negative control samples. Alf samples taken 
at three and eight months wue also tested for anti-HBc 
and HBsAg to rule out unsuspected infection with HBV 
that might have occurred during the course of the study. 

Statistical calculations included Student's , test, McNe· 
mar's ,t2 rest, analysis of variance, and Duncan's multiple 
range test (11). 

Results 

No local or systemic reactions of a serious nature were 
obscned by the volunteers. After the first inoculation, 14"11 
of the vaccinees experienced mild discomfort at the site 
of injection: this figure was 121/o after the second and third 
inoculations. Temperature elevations >1.5 F above an in
dividual's baseline lc.-cl were recorded in 3.81Jt, 9.3'11, and 
3.4'7, 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 arter the initial inoculation, headaches 
(10.5'lo), diarrhea or abdominal complaints (9.Sf/1), and 
fatigue (7.6'11) were noted most frequently. Rates declined 
substantially after the second and third injections. Such 
loc.il and systemic: reactions arc similar to rhoscobscrved 
among recipients of placebos in other studies [10). 

None of the participants showed serological evidence 
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Tablt 1. Seroconversion rates of anti-HBs by time and 
dose. 

Dose 1• l 

5 (n ,. JS) 8.6 34_3t 
10 (n • 35) 28.6 10.0 
20 (n C 35) 28 .6 12.9 

Time (momhs) 

3 

4S.7f 
94.3 
18.6 

6" 

62.9t 
94.3 
94 .3 

8 

97.1 
97.1 

100.0 

12 

88.6t 
97.1 

100.0 

NOTE. Rcsulu arc percentages of subjects who were posi• 
1ive 11 the no1ed lime. Doses are in l'C· 

• Vaccine was administered at months 0, I, and 6. 
t P < .002, S l'I compared with 10 or 20 I'l -
l Four persoM who were positive ror anti-HBs at tighl months 

became scronc111ivc a1 12 momhs, whereas 1he one person who 
had not responded by month I scroc:onvencd. 

of infection with HBV during the study. Ten (9.S'lo) volun
teers had aminotransferase levels >SO IU/liter on one or 
more occasions over the one-year _follow-up pcriOd. This 
rate is similar to that obser.'Cd in a previous study (10). 
Muscle trauma caused by excessive physical a~tivity was 
felt to be the cause or 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 crcatine 
phospholdnase levels of 47 ,.502, 844, and 533 JU/liter. A 
founh volunteer sustained a lacerated liver following an 
auto accident that occurred two weeks before the blood 
specimen that shOWed clc~ted enzyme levels was taken, 
and three other men -re taking medications that have 
been reponed to cause liver damage. In the other rhrec 
(2.91Jt) volunteers. the enzyme levels had returned to nor
mal when their blood was retested one week later. There 
was nothing in their histories to explain these abnormal
ities. 

Scroconvcnion rates and geometric mean antibody re
sponses for all participants are shown by dose and time 
in tables I and 2. Scroconvcrsion rates were significantly 
lower in the S-JIB dose group than in the 10- or 20-µg dose 

Table 2. Geometric mean levels ofanti-HBs (mlU/ml) 
by time and dose. 

Time (months) 

Dose 1• 2 3 ,. I 12 

.5 (11 C 35) O.Jf o.sl 0.7f 2.ot -45_1: 10.0: 
10 (11 C 3S) 0.3 S.I 6.9 14.0 3111.6 76.o§ 

20 (" "' 3S) 0 .4 7.3 9.4 26.4 SJ9.S 114.6 

NOTE. Doses arc aiven in l'I • 
- Vaccine was administered at -months 0, I, and 6. 
t P < .02, S "' compar~ wirh JO or 20 14. 
t P < .001, S 14 compared with 10 or 20 ,., . 
§ P c .OJ, 10 l'I compared wi1h 20 14. 
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groups at 1wo, three, and six months after the initial in
oculation (P < .002). By eight months all but 1wo of the 
participants had produced specific antibodies. One of these 
1wo volumeers, who received S 1'8 of vaccine, did dc,'C(op 
specific anti-HBs at a low level (1 .3 mlU/ml) 12 months 
following his initial inoculation. Therefore, the total 
seroconversion rate for the S-,,g eroup through 12 months 
was lOO'io, e\'Cn though four other vaccinecs who v.-crc posi
ti\'C at eight months wen: negati"I: at 12 months; this yu;lded 
a point prcvalance rate of 88.6GJt (table I). 

Geometric mean concentrations of anti-HBs were con
siderably lo-..-cr in the group recciving.S l'g of yeast-deri"'Cd 
HBsAg than in the 10- or 20-l'g dose groups afu:r 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 bctv.un the 10- and 
20-µg groups during the first eight months in terms of 
scroconvmion rates or ecomctric mean levels of antibody. 
At each bleeding interval, however, geometric mean lev
els of anti-HBs in the: IO•fl& group were lower than those 
seen in the 20-,-,g vaccinccs, and a P value of .03 was ob
tained at 12 months (table 2). 

Disc:ussion 

The reasons for the significantly larger differences in im
mune response seen between the S-11& group and the other 
two groups in our study arc not readily apparent. Lot-10-
lot variation is not a factor since the same lot of vaccine 
was used 10 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 or 
alum is essential for an optimal response cannot be ascer
tained in this study, but levels or alum should not vary 
significantly between batches of occinc that use identi
cal doses or vaccine. It is inten:sting that similar muted 
responses were not seen in another study that compared 
S I'& and 10 fig or yeast-derived HBsAg, although a two
fold difference in the geometric mean le\'Cls of antibody 
was reported (12). Since the RIA activity of equimolar 
preparations of purified yeast HBsAg has been rq,oned 
to vary by as much as 2.S times (SJ, this micht account 
for the interstudy dirfercnccs obser"'Cd at critical thresh
old levels. 

As expected, a decline in anti-HBs concentration was 
observed in 96.,t of the subjects between the eighth and 
12th months. To examine the slope of this response more 
completely, we determined the natural locarithms of the 
diffcmiccs in the anti-HBs levels after dividinc by the num
~r 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 I'S 
of an HBsAg plasma-derived vaccine (10) and 20 or 40 
,.g of HEPTAVAX-B (9a), and the results were compared 
by analysis or variance. No significant differences in the 
rate of decline were found between these four groups 
when equivalent levels of peak anti-HBs responses were 
C\'llluatcd. 

When geometric mean levels or anti-HBs at eight 
months were compared for two different pluma-dcri,-cd 
vaccines, values ranged from 2,980 10 3,322 mlU/ml for 
40.,gof vaccine to 1,975 mlU/ml for 20.,g of HBsAg (9a, 
JO) vs. 46 (S fig), 389(101"8), and 520 (20 I'&) mlU/ml for 
the ycast-deri"'Cd product. These findings lead us to con
clude that the lower antibody levels detected in adults 
receiving the yeast-derived vaccine may be related to the 
immunogcnicity of the product. It is notc:wonhy that Oan
dolos ct al. (13J rcponed similar discrepancies in anti-HBs 
levels between )USt• and plasma-dcri"'Cd vaccines, in which 
equivalent doses of antigen could be compared, although 
immune responses were si1nificantly lower with our lot 
of recombinant vaccine. Since a butyl aearosc method was 
used to remove contaminating yeast anti&ens from the fi. 
nal product in both of these studies, it is unlikely that this 
could account for the rcauced 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 antiien produced in the yeast as compared 
with plasma-derived antigen, n:duced antigenicity when 
compared with human HBsAg, and the fact that the yeast

derived HBsAg is not glycosylated (7, BJ may be factors 
responsible for the relatively lower ant i-HBs response seen 
with the yeast-derived product. Further field trials in differ
ent at-risk croups seem appropriate before a specific adult 
dose of this vaccine is recommended. Nevertheless, several 
small !rials 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. HoWNCER., C. L. Tllots1, P. E. PEPE 
lxpartments of M«iicine, and Yirolou 
and Epidemiolou, Baylor Co/left of 
Medicine; and tht City of Houston Emergency 
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The Epidemiology of Clostridium difficile with Use of a Typing Scheme: 
Nosocomiat Acquisition and Cross-Infection Among lmmunocompromiscd Patients 

Gastrointestinal disturbance, particularly diarrhea, is one 
of the commonest side effects of the use of antibiotics. 
Up to 200/o-2.SIIJ, of antibiotic-associated diarrhea occurs 
in conjunction with a fecal isolate of Clostridiwm difficile 
{JJ. This organism is the major cause of pseudomembra
nous colilis and anlibiotic-associated colitis but is also car
ried in the gascrointestinal tract of 29lt-4Cl/o of the normal 
adult population and can be isolated from the feces of 
30G'J'e-7SIIJ, of asymptomatic neonates {2). 
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Clusters of antibiotic-associated colitis have been noted 
(3), and early animal studies suuested 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 due to lack of a reliable typing scheme for this 
organism {5]. 

Various typing schemes have been suggested [6-IOJ. 
Among these, Tabaqchali et al. [SJ reported a well-defined 
scheme for typing this organism on the basis of the incor
poration of P'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 wing 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 to 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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0.U.'lC.U. EVALUATION OF A RECOMBINANT 
HEPA 1Tl1S B VACCNE 

W . JJLG 
M.ScHMIDT 
G. ZOULEK 

B. l.oUE.ER 
B. WILSKE 

F. 0EootAJt.DT 

Mu .,,. Pm.w,fn-lmn,111, IUOtJ() M,i,dn ~ IVar ~ 

.S.m,,..,,, Rccombioant hepatitis B nmne prepared 
&om antiJai ·apreued in yem was siYCD to 

30 healthy younc vohmteers. Saocoaffl'lion rates and an1i
HB1 lenls were compared with those in a conrrol sroup 
marched fo, .e and aa: who bad recawd pbsma-dcriftd 
bcparitis I vaccine. 4 wccb after the third immu.niutioa 
resuhs were similar in tbe two sroupa. ID the recombinant 
nccine rroup the immune response dffcloped mo« llcwly 
durinc the early phase and ·aeroconvcnion mes and mean 
anti-His levels were slipdy lower in males; this probably 
rdlects use ofa lower dosc of ruombinant ncane (10 ,., 
compared v.ith 20 ,., of the pbsma ncaac). SidMffcct1 were 
slight and antibody titres against Ctlw:lido albica,u ~ not 
inaeascd in recipicnu of the rccombimnt ncc:ine. 

laaocluctio■ 

CUllll1''T hepatitis I nccines ll'C effective aad aaf'e.1 

However, became they arc prepared from plasma orluaman 
~•itis B virus aniers, supply is restricted by the amount 
of plasma nailablc and by the COit ofpurifyinc the hepatitis B 
sw<ace anticen (HBIAc) to render il free from hepatitis B 
'f'irus ■nd other possible infectious acems. Thus, to meet che 
worldwide acicd for hepatitis B Ya:Cine, new means of 
preparation ■re required. Lately, YeCtors carrying the DNA 
sequence for HBL\c were prcpared3 and the an1i1en was 
aprcsscd in the ,-cast S«dsanmr,a, «m1isiM.' Yeast cclb 
assemble the HBsAa polypeptides into panides similar to the 
22 run particles found in human pbsma; yeast HBIA1, 
however, unlike human HBIA1 is noc 1l}'C'Olyl1ted. A ncciac 
developed from yeast HBsAa stimulated antibody 
production in mice, criYct monkeys, and chimpanua; and 
wbcn vaccinated cbimpamcs wue cballcqcd with bwnan 
hepatitii B V1J\IS of diffe:rm1 aubtypa, they were complacly 
protected.' We now rcpon the immunisation o(.30 baltby 
youna volunteers with the first hepatitis B vacc:inc produced 
by rccombinanr DNA 1ccbnolo1y. 

Sabfccu, M■urlala, ud Medaoda 

SMbj«,1 

30 healthy medial lnldcnu and labar11ory worltus _., ltllditd 
(17 female., J3 male; mean ace 25%3 rr, ranl' 21-.W). Subjccu in 
lbc control poup had been imnnmiud with plasma-derived vaccuie 
in III arlier •udy;' they were marched by asc 1114 IClt to lbc arudy 
sroup (lablc I). Before \IICOnation, Ill lllbi«t• _., DCIHift for 
KB,A&, anti-KB., and an&ibodie ■pins! bcpau,is B core u1tip 
(anti•Hlc), 111d ~r aminocnnal'er11t lrvcb wctc aonn■I (llanillc 
and aspanac lfflinotransferaes C:17 llld,19 IU/l, rapca\vtly). 
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TAIU I-SEX AHO ACil DISnJl\."'T10N OF THE TTO VAccn.ATIOli 
Cill0UJ'$• 

- T•al Fault Malt 

~D Ap(7r) No A1ttw) So ... ,. (yr) 

a-biAam >Keim JO >l·taJ• I 17 24 •6:J·5 IJ 25 · 3:2 ·6 
(21-)4) (21-!ie) (ll-12) 

Plooma«riwdnmm ~I JS·~l·l 23 24 ·ld·O II 2S·b2 · 3 
(ZI-JZ) (ll-32) (2'-)2) 

• Mam ud llllldanl •Miom (fllllt). 

Ye«illO 

TIit remnbinw llcpatitis B YKCine was prepared by Merck 
Sharp & Dolllnc racarcb llbor11oria (loi 9.W/CJ 625). lt coasists 
or purified HBIAI, 111t,eype -. produced ill ncocnbinant 
S tlttVi1iM md ablotbcd oa llumiai'lllll bydtoaidc. 1 ml of vaccine 
coawncd 10,,s ol'HB&Aa. Plasma flCCiDc - also 1\lb<ypc iJw(lot 
n3/I01-2/ CF 732-2 MercltSbarp &Dahme). Subjecuin tbesl\ldy 
poup remval JO,., of'ncombimnt YaCaDC iDtramUSNlarly II o, 
I, 111d 6 monlhs; 111b;ccu in the conuol sroup ncei~ 20111 of 
plaaa-dctmd qcc:iDe al &be ·- iD1crnla. (Since the 
recombinant nccine - -•cd wir.ll f«-litl only, and n« •·idi 
pcpsia 111d wu, it - initially thousht to be more immun0&mic 
than thr plasma TICCine.) Blood umples were &alten on tbe day of 
lbc fin, wcamtion and Ihm 1D011tbl:,. Subjecu ,-en flkcd to keep 
daily record& of body ~1n1rc ■ncl aide-dTem for , clays after 
acb iajcaioa. 

Sm,/,o 

HB1A&, 1111i-HBs, and mti-Hlc _., t•ted by radioimmur»
may with commercially IVlilablt kits ('At:SJUA U', 'ACSAB', 
'CORAi!', Abbcct ubonroria). Anti-HB, a>DC"altrations in n:11 
were Cllaalllcd by the 111Ctbod ofHollinccr a a1,• tbc r,n, \r'HO 
reference prcpar11ion Im bciftl IUCd in I dilution of 1:400.7 
lta111C S IIIP'ffllMII 111d C .i._·_,, baVI: CDIIIIIIOn antisenic 
dt11n11inmt1, 1 111tibodia a,ainst C a/1,;a,u were dncrmincd ~· 
paaivc blana&&hniDatioD in 26 svbia:t1 on day O and 4 .-eeks after 
the MCOnd and third injections of nnmlxnant vaccine. Sen •'ffc 
namined for llltibodics api1111 the dncrlllin■nt o of HB'°"' u 
pnvioully clacribed.' 

RnaJ11 
Scroconvcrsion 111a and mean anti-HB, levels during the 

course of immunisation •c &hown in table II. The immune 
response in the recombinant nccinc rroup ,..-.s less 
pronounced durins the first months lhan in chc pluma 
vaccine lfOUP, as sbo•,i by lower scroconversion r111:s and 
lowu man anti•HBs levels. Tbuc clifTcrenccs became non· 
lignifJCIJlt after the b.Jostcr dose 11 month 6 v.·hcn 29 out oOO 
subjects (97'9) were anti•HBs positive (control, 41 out of 41) 
with a geometric mun anti-HBs level of2135 IU/1 (control, 
'299 RJ/1). All ■nti-HBs-positivc individuals in . the 
recombinant nccinc poup bad acti-HB1 values above 10 
IU/1; 2 (6· 7') were low rc:spondm (111ti-HB1 below 100 
rum. 3 (10..) WCtt intenned.i■u responders (anti-HB, 
101-1000 nJ/1), and 22 (73·~ · wcre normal 10 biah 
responders (anti•HBs irater chm 1000 lU/1). Similar values 

J1lg w. Schlll1dt M. Zoulek 6. Lorbeer B, W11skt 8, Deinhardt F. C11n1ca1 
evaluation of a recOlllbinant hepat1t1s 8 vaccine. Lancet 1984; 2:1174-5. 
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TAIU D-IMMUNI IISPONSIS Al'TD VACCJNAno..: 

5-ftnioD , .. , Ami-HI, (Ill/I!" 

l'lllma-
leanbim111 •nm1 ,,._.. 

ftCCiDc -- a-nbiMm •mcc1 
Month ln•lO) (11•4I) -,:inf nrciDt 

I • 177) II(#) • 15 
2 21 (10) J9115) ,. S) 

J :IB(JJ) J9 "5) 29 164 
4 :II (JJJ J9 (J5J 63 221 
5 :II (SJJ '9 ff$) 79 273 

' »rsJJ J9(1$) 61 20 
7 29 /t7J 41 (100) 2135 4299 

•Ami-HB1 ii 1M11 a !lit s-uicma11 ia ftlJIIIIMkn llDly. 
tTik111aa"1 ,__ mi. 

pt 

<O·OS 
<O·OS 
<O·OS 
<O·OS 
<O·OS 
<O·OS 
>O·OS 

TAILI UI-IMMt.-,."l USPO!U!S DI MAW AND PIMAUS IAfTD 
T1IUI 11\,'0QJLATIOXS) 

~biMDI PlnmHcmed - WKciDt ftCCUIC p• 

Main: 
~nnion t'Jt U/Jl~ 11111 (IOOJ 
Aaci-Hl1 (JCII)+ ,11 ·" <O•OS 

FIIINln: 
S.--ft .... l'Jt 17/17(100) 2ll2J(IOOJ 
Anti-KB, (JUll):t JZl2 4640 >0·05 

9TilcanD'I nlll- - · t~-btn •-►Hl,-,-.;w IUbiccu dil'idtcl bJ rllr tow -i.r. ~-
were obtained in the c:onrrol croup. Althoue}I the immune 
respomes 10 the two vaccines were similar after the full c:oune 
of immunisation, raponsa or male and female subjects 
dilTcred. In both croups all the 'women acroconvcned and the 
1eome1ric mean anti-HBs lcvcl1 did noc differ li1J1if1C1ntly 
(3282 IU/1 VI 4640 IU/1). However, iD mala rtteivin& 
recombinant vaccine tbc acroconvcnion rate WII 92'Vo VI 

JOOll!I,, and the 1comcuic mean anti-HB1 wu 911 n 3894 
JU/I (tablt lll). 

Prelirmaary test1 indicate that recombinant vaccine, like 
rhe plasm1-dcrived vaccine, induces mtibodia ajainst both 
the o ■ad the d components ofHBs anti&cn. After month 3, 
about 38"9 of the toul mti-HBs _... directed qainst 
dctcrmimn1 o. 

No imponanr aidMffcas wuc observed after 
immunisation with the recombinant vaccine. Minor local 
symptoms such II uansiicnt pain, itchin&, burnin&, and sli&ht 
rwellin& at the injection lite v.-cre rcponed after 2◄ ofrhc 90 
injection,. On DO occuiaa did body temperature rile above 
37·9•C. 

Of 26 aubjccts tatcd, 111 bad antibodia qainst C 11.lltico,u 
on day O (titres from I :BO 10 I :320) and titres did not increase 
after immllDisatioa. 

DilcUllioD 

Three dDKS or 10 .,, recombinant hepatitis B vaccine IIVt 
1croconvcrsion rata and seomffl'ic man ■nti-HBs levels 
1imilar to those induced by three doses of 20 11& plasma
derived vaccine. The results were also comparable with those 
obtained in larse trial$ of a,nvanional vaccina. '°-11 

The immune response to the recombinant nccinc, 
however. wu las ttron1 durin& the early phase (I -6 months) 
in all subjects, and in males mc■ n anti-HB, values were lov.·cr 
in the recombinant sroup even after the complete course or 
immunila1iou. Tbese raults arc comparable with findinp in 
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aubjcai immunised with umallcr dose (5 JI&) of convcn1ional 
nccine Oilg W, Zac:boval R, Schmidt M, Deinhardt F, 
W1p11blil.hed). and may rclla:t the me of llllallcr ■m0UDts of 
antigen. Anti&m content of both recombinant vaccine and 
plasma-derived vaccine is determined as HB"'-c protein. The 
vaccines arc produccd and treated differently, howcvcr;l-11 

therefore similar proccin content docs DOt DtC'eSW'ily mean 
aimilar immwiogcuicity. The yas1 and pw1n1 derived 
HBsA1 dill"cred in reactivity in radioimmunoassay tests; the 
reactivity oftbe HBsA1 produced in )'CISt v.-as only 20-500/o 
or the ractiviry of plasma-derived HBs.'.1. 4 Thus, v.-e:ght
for-weie}lt the immuno,cnicity of the recombinant \·ac:cinc 
accms to be las than that of the plasma-derived vaccine. 
Another c:1plmation for the lower immune response may be 
that 10 ,., ofrccombilllnl vaccine was pvcn per single dose 
c:amparcd with 20 loll of plasm.a-dcrivcd vaccine. A higher 
dote (20 or 40 ,.&) of the recombinant vaccine would probably 
1ivc the ume resw11 u the plasma-derived vaccine. 

Despite the slightly lowu immunity achieved with the 
recombinant ncciac, protection will probably be as &ood as 
with the conventional nccinc, in that all 29 subjects with 
detectable mti•HBs had values above the protection level of 
10 IU/1." In 73"9, anti-HBs levels after the third vaccination 
were more than 1000 IU/1; this has been sho,-n 10 cuarantcc 
pcniltcncc ofanti-HBs ■bow the protective limit for 11 lcast 
3 yan. 14 In addition, all subjects .,-ho tcroconvcncd bad 
antibodies 1pin1t the common determinant o of HBs..t,1, 
iadiatin& crou•protcaioa 11ainst infections with ocher 
subtypes of HB"'-1· Sidc-cfTcas after the recombinant 
v■ccinc were ac1li&ible and did not dilTcr &om those 
observed after pluma-dcriwd vaccine. The abscnc:t of a rise 
in antibodies qainst C o/1,ic.a,u indicates · that no cross• 
ractin& )'Ult ■nti1cns wc:rc present ill the vaccine. 

11,'e thut Mn Lil• Sumda r. ape" tedlnial 111i11,nn. 

c.....,_._ IIIDuld w addr-d 10 T . J .. Mu•· P,ncuo<cr-Jmunn. 
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CLINICAL COMPARISON OF A RECOMBINANT AND A PLASMA-DERIVED 
HEPATITIS B VACCINE 
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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 vac~ine, yeast recombinant {Merck), hepatitis B 
vaccine, plasma derived: Thirty healthy young adults were 
vaccinated IM at o, 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 1st 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, Ea1ene B. Buynak, 
Robert Z. Maigetter, D. Ea.gene Wampler, 
William J. Miller Ii Maarice R. HWemaa• 

Division of Virus a11d Cell Biolo,y Jlesearcft, Merrk Jnstitutr for 
Thenpcutic Rc:search, Merck Sharp & Dohme Research 
laboratories, West Point, Pennsylvania 19486, USA 

1lte worldwide lmpor&uce of hman ltepatitls B Yinu iafecdo■ 
ud tbe toll It takes la cllroaic UYer disease, cirrhosis and 
ltepatocudao•, make h lmpendn that a ..crime be 
dewelope4 for worhhride appUcatJoa1• H■maa lilepadtis B VK• 

da~ are l"flCntl)· prepared llliDs bepatitis B 111rface a■d&H 
(HBsAs) that Is parlfied lrom tbe plaSIDII of llama■ carricn of 
ltepatitis B was lafection. ne pre,-rado■ of ltepadds B YaC• 

me.from 1 ••••• IOIU'tt ls restricted by tbe aftilable supply 
of infected liumaa plasma and by the ■eed to apply ltriqeat 
proceaa Chat parlly the uti1ea and reader it free of lnfectioas 
bepadtis B "1lll ud otber poalble lirinc •seats tbat micbt be 
prneat ID tbe plasma. Joint efforts between oar laboratories 
ucl tbole of Dn W. Runer ud IS. Hall ltd to the preparation 
of Yedorl canytac the DNA Mq■cace ,,. for HB,A1 and ud1ea 
apnaioa la tbe yeast S.ulu,ro111,us arcflisua~•. Here we 
describe die de-.elopmeac of bepadds B 'l'accine of yeast ceU 
orfcla. HBsA1 of 111bcype adw was produced in recomi,iaant 
yaJt cell caJture, ud tbe parified aalicea ill alum formlllation 
stlmalattd production of utibody ID mice, pint monkeys and 
daimpanzees. Vaccinated clllmpamees were totall)· protected 
wbea dlallenctd latranaouly witb either ltomoloeo■1 or 
lleteroloeoas sabtype adr ucl ayw rirus of llumaa arum toarce. 
'I1lil ii the first eumple of a 'l'acdae produced lrom recomllilnaat 
cells wbicb b eGecdYe qalasc • ll■man Yiral lafcction. 

Several alternative approaches to a hepatitis B vaccine arc 
being developed. HBsAg has been expressed by several trans• 
formed mammalian cell lines, such as the human bepatoma line, 
PLC/PRF/5 (refs 10, 11), simian virus 40-infectcd monkey 
kidney cells12 and mouse L ccllsu. These: sources arc of some 
concern, however, because the cell lines may be neoplastic. 
Although HBsAg has been cloned in bacteria "·1

', expression 
was very weak. Other laboratorics1~ 1' have de5Cribed the syn
thesis of oligopc:ptides that carry antisenic determinants of 
HBsAs but their potency in animals is low and much work will 
need to be done to potentiate antigenicity. Smith and col
laborators20 have described the construi:tion of I recombinant 
vaccinia virus which expresses HBsAg and .have proposed its 
use as a live attenuated vaccine; its antigenic potency bas been 
demonstrated but whether such a vaccine would be safe and 
effective in man is still unknown. 

Valenzuela tt oL' originally reported that ycas1 cells are able 
nor only to express the HBsA& senc but also to assemble the 
polypeptides into particles that have much the 5&ffle appearance 
as particles isolated from human plasma and which arc 
immuno1enic in mice. Since then, other laboratorics21.l

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 plasml as• source of antiscn 
for hcpatiti$ B vaccine. 

For vaccine preparation, the HBsA1 used was of subtype adw 
and was produced in fermentation cultures of S. cu,uisia, carey• 
ins an expression vector usina yeast alcohol dchydrogenase I as 
•promoter.The yeast strain used in these ,tudics was obtained 
from G. Ammercr (University 9f Washinaton) and is similar to 
the strain described by Valenzuela II oL • in which the production 
of HBsA1 in yeast was tint reponed. 

fl&. I Electron micro,raph or HBsA1 panicles from recom
binant ,reast. Cells .,,ere 1ro,.·n in a 335-1 rermrntation vessel. 
collected b)· crntrifu111ion, resuspended in an equal volume or 
0.0 I M sodium phosplmr pH 7.5. containina 0 .01 % Triton X• l 00. 
and disrupted by rapid stirrin; v.ith 1lau beads in • Dyno-Mill 
(lmpandex ; ser rer. 23). The resultins extnct was clarified by 
ccn1riru1ation for 90 min at I O.OOOg. The clarified ycaSt extract 
v.'as applied to I column of Sephar05C 48 to " ·hich had been 
anachrd 1011 antibody to humen HBsA1. The column v.-as 
developed 11 • llow nte or 2 column vol per h. Extraneous protein 
was •-ashed_ a•·ay v.ith 5 column 1101 of buffer A and the HBsAg 
•-u eluted • ·ith 3M NH.SCN. Fractions c0111iinin1 HBsAg were 
pooled and thioc)·anate • ·as removed b)· dialysis a1ainst 0.0 I M 
IOdium phosphate pH 6.8. containing 0. 15 M NaCl. Dialysed anti· 
sen was diluted to ·40 ~• m1- 1 and 11isualized b)· nc1ati11e stainin1 

wilh 2"4 phosphotunptic acid. 

Cells were collected by ccntrifu1ation and broken by 
homogenization •ith glass bcads23• HBsAg panicles were 
purified from the clarified extract by immune affinity 
chromatography using goat antibody to human HBsAg. Elec
tron microscopy (Fi&. 1) re,·ealed a homogeneous array of 
panicles free of extraneous morphological entitie1. The UV 
absorp,tion pattern was the same as for the plasma antigen, v.ith 
an E ,. or 45. SDS•polyac:rylamide gel electrophoresis (FiJ. 2) 
in reducing conditions revealed a major band at molecular 

Tablt 1 An1i1eDic potency in mice or HBsA1 purified from yeast and 
from human plasma 

Anti-Hb5Ag rrsponse 
Antigen dose after vaccination 
per injection No. 

Vaa:ine-rcc (~I protein) posi1i,·e/ 10111 GMT 
HU111anp!Ulna 10 9/10 563 

(lot 799°2) 2.! 10/10 2,235 
0.625 4/9 32 
0.156 0/10 4 

ED,o 0.639 
Yeast •o 10/10 5.,32 

(Joi 81-4) 10 10/10 J.,oo 
2.5 • 8/10 673 
0.62S...- 8/10 967 

EDso <0.625 

Oroups of 10 5-wcek•old JCR/Ha mice propa111ed in our 
labora1ories were gi\'Cn a sin&le 1 •ml injection in1r1pcri1oneally of serial 
fourfold dilutions of yeut or human plu1111 wccinr in alum diluent. 
Thr micr v.·erc bled individually and tested for scrum antibody lrvel , 
""eek, la1er. Human plasma vaccine, lot 799-:!, was prepared in thes,c: 
h1bnratories2-. Yeast-cleriYed vaccine, lot 81 -4. v.·as purified as 
orscribed.:: Fi&. I lracnd and adsorbed to alum. GMT, 1comctric mean 
titre, eapresscd in AUSAB units; ED,o, dose required 10 serocon"ert 
so•,. or the mice. 



weight 23,000 (23K) corrcspooding to the non-glyc:osylated 
polypeptide wtuch is the major polypeptide of the viral erivelope. 
In this respect it dillcn from tbe plasma antigen which has, in 
addition to the 23K polypeptide, a Jlycosylated derivative which 
migrates at 27K. The yeast and plasma antigens ditter also in 
their reactivity in the radioimmunoassay (RIA) (AUSRIA II, 
Abbott). RIA reactivity ol purified yeast-derived HBsAg varied 
from preparation to preparation in the range 20-50% of tbe 
reference buman antigen. 

Because: of chis reduced radioimmune reactivity, and because 
the yeast antigen is not glycosylatcd, it was important to 
determine whether the antigen was immunogenic. To test 
both antigenicity and immunogen.icity in animals, purified 
antigen was formulated into a vac:ciDe by adsorbin1 on alum 
adjuvant to contain 40 ,-g HBsA& protein and O.S m1 aluminium 
(hydronde) per 1 ml dose. 

Studies in mice (Table 1) showed the yeast-derived antigen 
to be at least u antigenic u tbe antigen purified from human 
plasma. Grivet monkeys also developed antibody followiD& 
vaccination with the yeast-derived antiaen (Table 2). A sin&le 
injection of the vaccine at all dose levels resulted in seroc:onver
sion of all the animals in both vaccine groups. These results 
were imponant as they showed tbat biab antibody titres were 
maintained for at least a year. 

Protective efficacy was tested for by ming suscepul>le chim· 
panzces. Tbe four chims-nzccs tbat received .the recombinant 
vaccine developed antibody in substantial titre following vacci
nation (Table 3). Following ch&llenge with infectious human 
plasma, all four vaccinated animals were protected. By contrast, 
all four unvaccil\ated animals developed hepatitis B virus infec
tion with positive antiaenaemia, antibody to hepatitis B core 
antigen (anti-HBcAg), elevation or serum dutamic oulacetic 
transaminase (SGOn and serum sJutamic pyruvic transaminase 
(SGPT), and liver bistos-tholo&)'. Jt is imponant to note that 
the animals were protected a1amst both sub(ype adr and ayw 
challenge even though the vaccine is of the adw sub(ype. 

Yeast fermentation tecbnol«>&Y is well established and we 
have shown that HBsAa can be isolated from yeast euracu in 
a hi&hly purified form by a sinJle application ol immune affinity 
chromatography. Vaccine made from this antiaen is equally u 
potent as human plasma-derived vaccine in stimulating anti• 
bodies in mice, and is protective in cballenae experiments in 
chimpanzees. Antibodies raised by yeast-derived vaccine per
sisted for al Jeut a year in monkeys, showin& no imponaot 
deviatir,n 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 tbc subtype 
specificities)•. lo previous studies, chimpanzees that were crou
challenged with heterologous subtypes of hepatitis B virus after 
recovery from infection or vaccination with bumao plasma-
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FJc. 2 SDS•polyacrylamidc 1cl elecvophorclis ol cell culture and 
yeast-derived HBs.A.1. All samples were reduced. denatured and 
clcctrophorcted u dc,cribcd by Laemmlf10

• After elcctrophornis, 
poln,cptidcs were Yilualized with Coomauie brilliant blue (lanes 
1~3) or with the siMr suin proccclurc described by Morriucy" 
(lane 41. Lane 1, molecular wcicht standards (31&1 each): phos• 
phorylasc b (94K), bovine 1m1m albumin (68K), ovalbumin 
( OK), car~ic anllydrasc (30K), soybean trypsin inhibitor ( 21 K) 
and l}'IOZYme (14.3K). Lane 2. 30 ILi oC HBsA& from 1hc human 
hepatoma cell line PLC/PRf/5 (ref. 10), also purfficd from yeast 
u described in Fi1. 1 le1cnd. Lane 3, 30 1&1 of HBsAg purified 
from yc.u1 as described in Fi&, I. Lane 4, IO .. , of clarified yeast 

e111rac:t as described in Fi1. l lc&end. 

derived antigens, were solidly protected due to the common 
group specificity of the dominant a antigen that is present in all 
HBsAg subrypes2

'. A protective efficacy trial in man of subtype 
ad vacdne of human plasma ori~ bu shown strong protection 
apiost tbc homologous subt,Y.PC •.2

7 and, most recently, against 
the beterologous subtype ay"1 in 1t11dics carried out on the staffs 
of renal dialysis centres where 1Ubrype ay hepatitis is most 
common. The positive cross-protection afforded against 
hetcroloaous subtype ayw virus cballenge in chimpanzee immun• 
ized with type adw vaccine of yeast origin, indicates that the a 
antigen remains dominant in the recombinant-produced antigen 
obtamed_ from human plasma. 

T.We 2 Antiscak poccncy ill srivcl IDODkcys ol HJh.A& purified from yeast and from IIUIDUI plasma 

Allti•HBsAc rapomc afier initial 
Antiacn dole per ftCCUle dole . 

injection Cseomelric mean titre) 
Vac:ciDc IOW'CC <..a protein) Weck.C Wcck8 Weck 12 Weck 52 

Human plasma JO 36 213 170 127 
(101 86016) 1.5 3'3 6,227 17.3.cl 9.924 

0.625 53 4,6'1 3,16' 5,688 
0.156 15 128 83 358 

Yeast .co 18 1,078 --,.103 11.$S4 
(lol 11◄) 10 11.c an 1.489 4.984 

1.5 225 1,168 6,361 10,868 
0.625 109 925 511 313 

A sroup of four initially 1CtOC1eptivc srittl monkeys (C1rcopilli«aa anliiop1), wcishin& 3-51t1, were each si¥C11 two l·ml in1runu!iC\llar (i.m.) 
dosa oC yeu1 or buman pluma waccinc 4 weeks 1pan. Dilutioas ol antiaen were made in lhlm J)laccbo of the same compolition as the vaccine. 
Animals were bled at biweekly intervals for 1 yr and lated (or antibody to MBIA& by usin& a commemal RIA kit (AUS1'B. Abbott). Protein 
-• 111cuured bf tbc method ol Lowry9. HUIIIIII pluma lol 86016 was prepared in 1bae laboratoria1◄. 
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Table 3 Protective elliau:y in chimpuiz.ccs of HBsA1 purified from ycut and from human pluma 

Alter challcn1e 
Before challen1e (~k of omct or weeks of dW'ltion) 

Aau-HBsA1 Liver 
Chimp titre Antiaen HBsA& Allti•HBcAJ SGOT elevation SGPT elevatioa patholol)' 

Injection DO, (at 12 weeks) subtype Onset Duration Omct Duration Omct Dvratioo Onset Duration omet 

Ye&sl vaccine 110 1,130 adr 
(lot 81~) 131 5'0 adr 

103 18,300 ayw 
120 7.200 ayw 

Un~tcd 111 <8 adr 10 10 15 9 17 3 17 6 20 
controls 128 <8 adr 8 11 12 12 17 3 16 5 20 

127 <8 ayw 6 14 12 12 13 3 13 7 16 
130 <8 ayw 6 18 10 14 22 1 14 10 2~ 

Ei&ht chimpuma, each wei&hinl 4~ k&, were selected for study based on neptivc findinp iD iau for HB"'&, anti-KBsAs, anti-HBcA&, 
elevation in transaminase, liver histopatholol)' and tvbcmalin rcac1lon. lbe uimals were ,cparatcd Into rwo lfOIIPS, four tat animals 111d four 
conuols.. Each of the foar tea animals was Jiven three '°""'' ~ of yeast-derived HBsA& vaccine in 1 ml volume i.m. at 4-wcck intervals. All 
eight animals were then challenpd by intravcnOll5 injection of 1,000 chimpanzee infoc:tious doses of subtype adr or ayw virus in 1 ml of human 
hepatitis B plasma. Anti1en and antibody titres were mCU\lfed by commercial (Abbott} RIA t.its (AUSRIA, AUSAB and CORAB for HBsA1, 
uti•HBsA1 and anti-HBcA&, respectively). SOOT and SGP'T assays were performed by tbc Sipna•Frankel (no. 505) and by the UV absorption 
(Boehrill1et•Mauhcim) procedures, respectively. SGOT tiua >40 and SGPT tiues >JO were coasidcrcd cl~ICd. The subrype adr and ayw 
human plasmas used for cballenp were obtained from On R. Gerety and E. Tabar of the ~ of Biolopca, US Food and Dni1 Administration; 
they were of measured viral infeclioulness for chimpanzees and were subtyped serolopc&Ry. Tbe animals were bled at wcclr.Jy intervals durinJ the 
36-week period of observation, coverin1 12 wcclts before virus challenae and 24 weeks after. Uver biopsies were taken 11 ,-week intervals usin1 
• Mcnafuni 16T needle. The tissues were fixed iD 10% buffered fonnalin solution ud the llaematoxylin/eolin-suined 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 Reicarch Institute, New Iberia, Louisiana.-, AD remained ncptive. 

We thank Dr C. E. Carty ud F. X. Kovach for assistance in 
fcnnentation, B. J. Harder, N. Grason and J. Bailey for assist
ance in antigen purification, Dr B. Wolanski and R. Ziegler for 
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Erste Erfahrungen mit rekombinanter Hepa
titis B-Vaccine bei Patienten unter chroni
scher Haemodialyse-Behandlung . · 

R. Muller', J. Bommer', '1. Braas', r-. Dcinhardc•, 
A. Fc.-ucrhak,( W. Jili;', G. Kiirclcr', 3. Wcincl', 
Abu:ilung for G;iscrocntcrologic und Hcpacolo
gic, Mcdizinische Hochschule Hannover'; Sck
cion Ncphrologic, Mcdizinischc Klinik Univcrsi
t:ir Heidelberg' ; Mcdizinischc Klinik II, Sr:idc. 
Krankcn;instaltcn LuJwi~shafcn': M:ix ,·on Pct
rcnkofcr lnstituc dcr Ludwi,;-/1.1:tximilian-Univcr
sirir },.liinchcn'. 

Die lmmunoi-:t.'nirit n:iturlichcr, aus Hum:inpl;is
m:i gcwonncncr Hcp.uiris B-V:iccinc h:it sich bci 
cnJo;;cn oder cxogcn immunsupprimicrtcn l'a-

ticnccn bccrichtlich schwicher erwicscn als bci 1 

gcsundcn Personen. Es crschicn daher incercsnnc 
zu priifen, ob nach Impfung mic einer genccchno• 
logisch ge.,ronnenen HB-Vaccine bci chronischcn 
Hacmodialysc-Pacicnccn hoherc Seronkonver
sionsr;iccn fur :inci-HB, crzielc wcrden konnen als 
mic n;iciirlichcm HB-lmpfStoff. 51 HBV empfling• 
liche P:nicncen umer chronischcr Haemodialysc
Bch:mdlung crhielten 3 lmpfungen mit jc 40 ug 
Hb,Ag Protein, das in eincm DNS-rekornbinicr• 
rem Sc:imm der Hefc Sacch:iromyccs ccrovisiae 
hcrgcsrcllr wurde (Hepatitis B-Vaccine ( recombi
nant) ,MSD, Wmpoinr USA, Lot 93.i/C-Jl.25): ' 
Die z<1:circ und drictc lmpfung crfolgten eincn 
bnv. 6 Monarc n:ich der crsten Impfung. Eincn 
Mon:ir n:ich der 2. lmpfung hatten 20 von -\8 
(-!2 %) dcr P:uicntcn :mci-HB, gcbildct. Der mitt
lcrc Ancikorper-G.:h:ilt bccrug 24,7 IU/ml. Bci 21 
P:iticntcn ist d.is lmpiprngr:imm ab1;cschlosscn, 13 
,·on ihncn wicscn im 7. Mon.l.r nach lmpfbcginn 
cine Scrokonversion n:Jch 3nti-HB, auf. Der mitt
lerc :mti-HB,-Gch:ilt war _auf 151 IU/ml :ingcstic
gen . D:in:i.ch l:isscn sich bei Di:ilysc-P:itienccn mic 
rckombin:n hcrgcstclltcr HB-Vaccinc: :ihnlichc Sc
rokonvcrsionsr;icen crziden wic: mit HB-Impf
scoff, dcr :ius Hum:mpb.sma gcwonnen wurdc:. 
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IMMUNOGENICTY' OF RECOMBINANT 
HEPAntlS B VACCNE 

su.,-Jilc er a11 haft compvat cJic immunosmicitr o( 
IKOlllbilwu2 and pluma clcriftd btpacicia B ncdncs. We report 
for campuisoo Ulc -111 M I umi1ar cria1 of die rec:oml,iaaat 
nccinc iD 1 :,o.anccr ap poup. S5 male~ fora:a m:n&ia. a,cd 
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23 
Antibody and Clinical Responses Among Healthy 
Adults to a Hepatitis B Vaccine Made by 
Recombinant DNA 

Currently, all commercial hepatitis B vaccines arc 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 
(I). 

Recently, antigen purified from fermentation cultures ofa recombinant strain 
of the yeast, Saccharomycts c~r~visiat 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 arc 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 rcpon here the clinical and antibody responses obtained in the first three 
human clinical studies of the yeast recombinant vaccine involving a total of 101 
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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-mJ intramuscular injection of the 
yeast recombinant hepatitis vaccine containing IO ...,g of HBsAg at O. I 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 ·cxtract of yeast lacking the gene for HBsAg was 
applied to pre• and postvaccination samples. 

The vaccine was well tolerated. There have been no serious adverse effects 
attnl>utable to vaccine and no evidence of hepatitis B infection among the vaccinees 
(i.e., no elevation of ALT and no antigenemia). Local reactions consisting prin
cipally of mild soreness at the injection site, generally lasting 1-2 days, have been 
reported following 20%-80% of injections with vaccine purified by the immune 
affinity chromatography method (Lot 934) and 16%-25% of injections with vaccine 
purified by the hydrophobic interaction chromatography method. Systemic com
plaints including fatigue, headache, elevated temperature oor F-JOZ- F, oral), 
iastrointestinal disturbance, symptoms of upper respiratory infection and nose
bleed have been reported following 4o/o-33% of injections (Table 23.1). There have 
been no significant increases in antibody to antigens in yeast extract associated 
with vaccination. 

Table 23.J 
Oinieal Responses amone Healthy Adults to 10 N Doses of 
Recombinant Hepatitis B Vaccine Administered at 0, I and 6 
Months 

Proportion(%) of Vaccinees with Clinical Complaints 
within 5 Days of Vaccination 

Study# 

779 

792 

795 

Vaccine Loi # 

934 

972 

934 

934 

Site 

Local 
Systemic 

Local 
Systemic 

Local 
Systemic 

Local 
Systemic 

Dose I(%) Dose 2 (%) Dose 3 (9c) 

12/15 (80) 11/15 (73) 11/15 (73) 
5115 (33) 3/IS (20) 1/15 (7) 

6/24 C2S) 3119 (16) 
J/24 (4) 3/19 (16) 

19/28 (68) I 1/28 (39) 
5/28 (18) 4/28 (14) 

5125 (20) 6119 (32) 
5125 (20) 1/19 (S) 
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Table 23.2 
Scroconvcnion Frequencies for Anti-HBs arnon& Healthy Adults 
Rcccivin1 10 JI.I Doses of Recombinant Hepatitis B Vaccine at 0, I 
and 6 Months 

Proportion (%) of Vaccinees with Antibody 

Study# 

779 

792 

195 

Vaccine Lot# 

934 

972 

934 

934 

I Mo. 

6115 
(40) 

7fJ.4 
(29) 

11/28 
(39) 

8/30 
(27) 

2Mo. 3Mo. 6Mo. 

14115 IS/IS IS/IS 
(93) (100) (100) 

13/19 12/14 
(68) (86) 

21/23 13/13 
(91) (100) 

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

317 

7Mo. 

1'/14 
(100) 

Antibody responses to JO JLI doses of the yeast recombinant vaccine have 
been comparable to those observed in previous studies with 20 .,_, doses of vaccine 
prepared from plasma-derived HBsAg. At I month, 27o/o--40% of the vaccinees 
were positive for anti-HBs. By 2 months. 689"c-93% of the vaccinees had anti• 
HBs, and at 3 months 86o/'c-l00% 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 
Edward M. Scolnick, MO; Anene A. McLean, PhD; David J . West, PhD; William J. MCAieer, PhD; 

William J . Miller, MS; Eugene B. Buynak, PhD . 

• A vaccine formulated from hepatitis B surface antigen (HB■Ag) 

produced by a recombinant ■train of the yeaat Sac:charomyces cere11/sf•• 
was administered to two group■ of human volunteer■ composed of 37 
healthy, low-risk adults. Each aubject received a 10-1&g do•• of HB■Ag at 0, 1, 
and 6 months. By one month, 27% to 40% of the wacclneea had antibody to 
H81Ag, and by three month• 80% to 100% were antibody poaltlwe. Large 
boosts In tiler followed the third doH at six months. The antibody formed la 
predominantly specific for the • determinant of HBsAg. There have been no 
serious reactions attributable to the vaccine. The moat frequent complaint 
has been transient soreness at the Injection site. As far as we know, this Is 
the first reported UH In man of a vaccine prepared by recombinant DNA 
technology. 

(JAMA 1984;251:2812-2815) 

WORLDWIDE, human hepatitis B chronic carriers now estimated to 
infection constitutes a major public number more than 200 million.1 lnfec-
health problem. In addition to the tion is transmitted to susceptible per-
disability associated with a.cute clini- ·· sons through contact with the blood, 
cal disease, chronic liver disease, cir- semen, or saliva of chronic carriers or 
rhosis, and primary hepatocellular persons suffering acute infection. In 
carcinoma are now recognized seque- low-incidence countries, such as the 
lae ol unresolved hepatitis B in- United States, the risk of hepatitis B 

See also p 2765. 

fection. Indeed, in some areas ol 
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 .,. - -• tar r-.__.. 
Ae ... ,c:11. MetC1< SNrp I Doi-. A_,c,, l.Abota· 
-•• WNI Poiftl. I'll. 

Aepnnt _ .. to - ......... lor "'--· 
lie Ae ... rdl, Merck Sha'II I Dolwne A-•CII 
labotalOr-. WNI l'ainc, PA 11488 (Or Scolnick). 

infection is still high amone certain 
groups oC health care personnel, 
patients receivine dialysis treatments 
or blood products made from larie 
pools, children born to Ala.skan Eski
mos or to Indochinese or Haitian 
refugees, residents or institutions for 
the mentally handicapped, prisoners, 
users oC illicit injectable drurs, and 
persons who are sexually very pro
miscuous.' In hirh-incidence areas 
such u Southeast Asia, transmission 
Crom mother to child in the perinatal 
period is the major mode of infection 
supplemented by horizontal trans
mission between other family con• 
t.act.s.1 
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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 anilable 
sources of suitable plasma. In addi- . 
tion, extensive processing and s.Cety 
testing have been necessary to ensure 
production of a 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 bein1 present in plasma 
and surviving the purification and 
inactivation procedures has s1011:ed 
acceptance of hepatitis B vaccine. 

A promising alternative to infected 
human plasma as a source of HBsAg 
!or vaccine is the use of rt?combinant 
DNA technolorY to effect synthesis o( 

the surface antiren b>· a culture of 
microd!'ganisms. The hep:ititis B vi
rus gene coding for HBsAg has been 
cloned both in Escherichia. coli and in 
y.east.,'; however, expression of the 
gene in yeast has been much better 
than in E coli. Furthermore, H&Ag 
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produced by recombinant yeast cells 
has been shown to aggy-egate into 
particles closely -resembling those iso
lated from human plasm&, and this 
material was shown to include anti
bodies in mice and guinea pip. u 

Recently, antigen purified from fer
mentation cultures of a recombinant 
strain of the yeast Sacchcrom~ 
cereinsiae containing the gene for 
H!3sAg has been formulated into a 
vaccine through adsorption on alum 
adjuvant. Electron microscopy re
veals that the purified HBsAg llsed 
for this vaccine exists as. aggrepte 
particles 20 to 22 nm in diameter, a 
morphology also characteristic of free 
surface antigen in infected plasma 
and of the purified antigen now used 
in plasma-derived hepatitis B vaccine. 
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 1.ntigen 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 showu to be immunogenic 
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 111,·ith virus of either type adr or 
a11ic, 111-·hile unimmuni:r.ed animals all 
showed evidence of infection when 
challenged.• 

In this article we describe results of 
the first human immunogenicity
safety trial o( the yeut recombinant 
hepatitis B vaccine. To the best or our 
knowledge, this is the first time that 
a vaccine prepared by recombinant 
DNA technology has been used in 
man. 

MATERIALS ANO METHODS 
Population 

Participants in thi1 1tudy were llealthy, 
nonprq-nant adiilt employees of Merck 
and Co, Inc. Subjecu had to be nerative 
for hepatitis B serolOfrical markert and 
have a normal level of alanine amino
transferue and must not have received 
any other hepatitis B vaccine. Written 
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consent wu obtained after providirir each 
participant with information on the source 
of the iavestirational yeast recombinant 
hepatitis B vaccine, animal tat resiilts 
obtained with the vaccine, vaccination and 
bleedinr schedules, and the potential risks 
and benefits of participation in the study. 

Vaccine 

Hepatitis B surlace aa.tipn for the 
vaccine wu produced-in fermentation cul
tures of a recombinant strain of the yeast 
S ~ containiffi a plasmid e&rryillf 
the rene for the ad10 siibtype of HBsA1, u 
described previoualy.'_. 

Two methods ••re employed for the 
purification · of HBsAr. Immune affin.ity 
chromatorraphy uaes specific antiaea
antibady bindin1 ~ ellect purification, 
while the second method, hydrophobic 
interaction chromatosnphy followed by 
rel ezclHion c:hromatorraphy, depeDds oD 
aelect.i~a. o( water-immillcible molec11la 
followed by separation by molecular ■ize.. 

Details of the expression oC HB&A1 in 
yeut and the purification oC the aurl
antiren will be published elsewhere. Puri
fied H&Aa wai treated with formalde
hyde to 1tabili:r.e the material and to kill 
any extraneous livinr a,enta that mirht 
be praent. The antiren was then formu- . 
lated into a vaccine throuch ad■orptioa. oa. 
alwn adjuvant to rive 10 l'i of HBaA1 and 
0.S mr of aluminum (hydroxide) per l•mL 
dose. Th• final formulation also contained 
1:20,000 thimerosal as a preservative. Vac
cine wu mainta~ned at 2 to 8 •c until 
uaed. 

Procedures 

A blood sample wu obtained from each 
subject approximately two weeks prior to 
the first vaccination and was tested for 
HB1A1, antibody to HB1Ac (aati-HBs), 
antibody to c:ore antiaen (anti-HBc), ala
nine aminotransferase (ALT), and yeut 
antibody. Subjects found eliriblt on the 
basis of thne usays were scheduled to 
receive a 1.0-mL (l0-111 HBsAc) intramus
cular injection of the yeast ncombinant 
vaccine at 0, 1, and 6 months. Postvaccina
lioo blood samples for the determination 
or hepatitis B scrolorical markers, ALT, 
and yeut antibody were 11:heduled month
ly for seven months and at 9, 12, and 24 
months rollowinr the first injection. 

Vaccinees .-ere asked to take their tem
perature daily for live days after each 
injection of vaccine and to report any local 
or systemic nactiona that mirht occur 
durina thi, period. 

AHIYS 

Standard radioimmunoas■ay test kits 
were used !or the determination of 
HBsA.11, anti-HBs, and anti-HBc. Titers of 
anti-HBs were expressed in international 
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milliunita per milliliter usinc the formula
tion described by Hollinrer et al." A 
serum sample •·as considered positive !or 
anti-HBa if the ratio or the sample counts 
per minute to the nerative control serum 
counts per minute wu 2.1 or c-reater. 

Estimates o( the proportion o! anti-HBs 
in postvaccination sera specific for the c 
or d. determinants of HBsAr were based on 
an assay described by Hoofoqle et al." 
Briefly, aliquots of each serum sample are 
incubated 1rith a subtype cd HBsAr
positinsel'\lm, 1rith a subtype av HB;Ar· 
positi,·e serum, and with normal human 
serum for tv.-o houn at room temperature, 
and then each mixture is carried throu1h a 
standard radioimmunousay to measure 
residual anti-H&. Based on the percet of 
neutralir.ation with the two HEsAr sub
type sera when compared with the unneu
tralized normal human 1er11m, a.a estimate 
can be made of the relative amounts of 
uti-a and anti-ii aatibadia prueot. Since 
the vaccine is a monovalent-type adlD 
preparation, sera will contain either anti-d 
antibodiu, anti-a antibodies, or a combi
nation of both types, and the amount of 
neutralization with the HBsAr-a.- serum 
is therefore a direct assay for the amount 
o! anti-a prntnt. Subtractinr the am011nt 
o! neiitraliution with the HBsAr-av 
serum from that found for the HBsAr-ad 
serum then ,:ivn an estimate o( the 
amount o! anti-ii present. 

A radioimmunoassay wu developed to 
detect yeut antibodies in the Stra of 
nccine recipients. For this usay, an 
extract of the parent strain of Sc~ 
lackinc the plasmid containinr the reae 
for HBaA1 was prepared by disruptine a 
50._, 1uspension of th■ cells in a homore
niier and then clarified by eentrifu1ation 
at 9,000 r followed by pasaare throurh a 
0.'5-mjlfll membrane filter. The clarified, 
filtered extract was diluted to a final 
protein concentration of 80 111/mL with 0.1 
M carbonate buffer and pH 9.6 and 
adsorbed to "'•in polystyrene beads over• 
nirht at .C •c. Washed, dried beads were 
inaiatained at -20 •c. T""o hundred
microliter volumes of sera diluted 1:100. 
1:1,000, and 1:10,000 in phosphate-buffered 
saline i:ontaininr 0.5~ bovine serum 1.lbu
min and 0.5'1, Tween 20 were incubated 
Mth coated beads for three hours at 37 •c. 
Following three washes with water, · the 
beads were incubated with 200 id, of iodine 
125 protein A (spttific activity, 100,000 
cpm) for 1.5 houn at 37 •c. The protein A 
binds and labels any antiyeast antibody on 
the bead that is of the lrG class. After 
three additional water washes, the beads 
were COIMlted and titers of yeast antibody 
were determined by interpola.tion from a 
standard curve derived usinr dilutions of a 
hn1erimmiine ruinea pia- serum havinir 1.n 
antibody titer to parent yeast utract of l 
million. 
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The sel"llm samples o( nccinees .-ere 
also measured !or ckanees in preexistine 
specific yeast antibodies or the appe&r&llce 
of new yeast antibodies usinc a sodium 
dodecyl sulfate poly-acrylamide eel electro
phoresis (reducin1), Westeni blot tech
nique. In this procedure, parent yeut 
extract is separated 011 & 1u-.. poly
acrylamide eel. After traasfer to a ni~ 
cellulose sheet, polypeptides from the pl 
are detected by incubation with a 1:30 
dilution o( the nccinee'1 aerum. followed 
by incubation 1rith 1111 protein A and 
exposure to x-ray &Im (T. Muon, 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 attribat&ble 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 lastinr one to two 
days was reported by 73'1. to 80% of 
vaccinees who received vaccine puri
fied by immune affinity chromatogn
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 38.8 •c 
[101 to 102 •Fl oral), !atirue, head
ache, gastrointestinal disturbance, 
symptoms of upper respiratory tract 
infection, and nosebleed. 

Table 2 &ummari:es 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 year,) 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 
receivinr the first dose. By two 
months. the proportion of serocon
verters rose to 93~, and at three 
months, all recipients o( this vaccine 
were antibody positive. The geometric 
mean titer following primary immu
niution reached a plateau 1t four 
months, then increased more than 
25-fold followinr the booster dose at 
six months. 

Table ! .-Proportion c,) of Vac:cinen With Clinical Complaints During a 

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

Nature of Complalftt Yacc_. Lot No. OOH 1 DOM 2 Oou3 

Sor-u at injection •• 934 12/ 15 (IIO) 11115 (73) 11115 (73) 

:-.:.-·0_13.Z=-.J]fi_ci,i~,15~(201,=--~..;-: .-:·.·::. 
S,stemic"complainta 113'. 5115 {33) 3115 (20) -- 1115 _(7) ::::-i,2 ·.,. -~cs;-:""2it!'i1:n ... 

'lncludea ...,_,. - one or-• epieOdM o1.,. -..;,,;, ......,.....,,._ 311.3 to 311.a •c 1101 io 

102 "F) {two), ,.liQue CtfwN), gaatroinlealinal cliatutbe,_ (lour), l\eeclaelle (live). tymp,om1 of -

reapit■io,y 1r1ct intectian '"""'· 1nd noutJINd c-1. · 

Table 2.-Seroconverlion Frequanciea and ~Irie Mean rrtara (GMTs)' 
ror Anti-HS& A/IIOnQ Initially Setoneoattve HeaHhy Adults Recllivino 10-,.g 

Oosea of Yeast Recombinant Hepatitis B Vaecinet 

972 
(H) .. opnobic .... Cliatl 

~tog,apt,y) 

22 

•tn---1 lftilliunila,., ....... 
tAI 0, I, ■nd I fflllnlh■ . 

t.AI - l■m,IIM with Ill.,. of .... lhan 0.1 lntUlml. -■ auiQned • value of 0 .3 lmUlmL lat 
calculellng GMTI. 

Table 3.-Pa,cafltaoea of Anti-HBa Spacific; for • and d Detenni,,ants 
of HBaAo in Po.tvaecination Sera· 

Vee~- --•::~ - . . No~.; ·.-· ,r. Alllt-a - . _ .. . : -. ·"" Anll-d 
Loi No. - fflO • S.fflple■ . 11an,, . ...... . RH9■ .... n 

134 1 1 . . • ,1 . . . 53 --:z..=-:::~~=:t:~ ·:~1:91-:_.::-.)·c= :~-~-·2-io_.- _· - - .-• . -
3 10 &:HI II 2-37 13 

,.._ ' . - .. -,:,····:- •. - "is,u . . -. ' ----·· . ~- '"2.35. .. 11 
··• ··-·-····-· - ··-·-. . -- ·- . - ··-- ...... _ .. ·- - ·. -

5 12 II0-97 12 2•20 6 

: ·::,:=::::::.:/.:•~::::.: .:•·'2-e1 _-·~~- _:~-~ :.:-.~ ~-_ ·a~ ·: .. ·_ - ---~ s 
7 12 U -100 Ill 0-11 2 

072 . .- ·~·· ·""'" •"· ·-- ··· - ·• •.·-• •·• ' . ..... ·-······ · --- •. •·- . , 1 ., ' ·2 Sll-11 · 7' ...... . 28 --- ·-·-··- .. - ·----- ---··-------..... . ·--------. --
2 I 17•100 9' 0-13 6 

Twenty-t-wo subjects have received 
vaccine from lot 972 made from 
HBsAr puri6ed by the hydrophobic 
intraction chromatography method. 
These vaccinees have not been fol
lowed up for as long as the lot 9~ 
recipients, and none has yet received 
a third dose. Preliminary serological 
results are shown in Table 2 !or 15 o{ 

these volunteers (12 men, thrte 
women; age ranire. 24 to 63 years; 
median are, 40 years). The percentaire 
of aeroconverters was 27% 1t one 
month, 67% at two months, and 60% 

at three months. Geometric mean 
titers within the first three months of 
follow-up were similar to those 
observed among recipients of lot 934 
vaccine. 

Postvaccination serum samples 
with anti-HBs titers oC 25 lmU/mL or 
(t'eater were assayed to determine 
the pet-cent.age of antibody specific 
Cor the-4 and d determinants of 
HBsAg. Table 3 shows the results of 
these assays. Antibody specific !or 
the a determinant predominates. In 
the interval from two to seven 
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months following the first dose o{ 
vaccine, anti-a antibody accounted for 
approximately ~% of the total anti
HBs. 

Earlier studies (unpublished) 
showed that the yeast recombinant 
hepatitis B vaccine induced a predom
inantly anti-a form of anti-HB1 in 
African green monkeys and that 
these antibodies ha,·e persisted 
through two years of follow-up. 

Analrsis of serum samples from 
participants in this study has re
vealed no significant postvaccination 
increases in yeast antibody titers u 
measured by radioimmunoauay. By 
W este:-n blot analysis, each ha:nan 
serum sample shows a unique "fin
ier;irint" spectrum of antibodies to 
yeast components. There may be only 
a few or as many a, 20 different 
bands present. Analysis o! monthly 
postvaccination serum aamples from 
participants in this study has shown 
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Clinkal ,tudies with the Herek recombinant yeast hepatitis B. 
vaccine were initiated in July 1983. ·Over-~SOOO ·. :.=. 
individuals have received at least one dose of vaccine. 

Vaccination was carried out at o. land 6 months and doses ranged 
from 1.25 11cg to 40 mcg. Seroconversion rates. for various 
populations. are expressed as the percentage of individuals who, 
at 7-8 months (l-2 months after the third dose of vaccine) had 
an anti•HBs titer >10 m!U/ml. Geometric mean titers (GMT) are 
expressed as mlU/m1-for responders. · 

2.5 mcJ Dose 5 me~ Dose 10 mco Dose 
Population (Aoe) Rate(% GM°T Rate(:) §.I. Rate(iJ GITT 
Adults (20-69) 97 321 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 populat.ions 
imunized. The most frequent clinical complaints during a 5-day 
period following 2179 injections. were soreness, pain and 
tenderness at the injection site {9:, 4l and 3%, respectively), 
and fatigue/weakness (S:} or headache {41}. 
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-a in all sera tested was 971. 
sera from 138 vaccine recipients tested for antibodies to yeast 
antigens showed high antibody titers in 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 8 vaccine 
has been shown to be safe and fnmunogenic in a.11 populations 
studied. 

Zajac BA, West DJ, McAleer WJ, Scolnick EM. Ov~rview ?f 
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 Bin
fection, January 1986, Singapore. 
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