
. SUMMARY FOR BASIS OF APPROVAL 

Reference No. 87-0556 Drug Licensed Name: Hepati t is  B vaccine 
(Ryombinant) 

Mf r : S m i t h ~ l  ine Biologicals Drug Trade Name: ENGWIX-B 

Hepati t is  B Vaccine (Recombinant) , hgerix-B, is a noninfectious recombinant DNA, 
vaccine which . contains the  purified surface antigen (HBsAg) of the hepat i t i s  B 
virus (HBV) I t  is produced by fermenting genetically engineered yeast c e l l s  
which contain a plasmid t h a t  ca r r i es  the HRsAg gene. 

I. INDICATIONS FOR USE: 

Et~gerix-B [Hepatitis B Vaccine (Recombinant) l is indicated for imnunization 
against  infection caused by a l l  known subtypes of HBV. Hepati t is  D (caused 
by the  de l t a  virus) should a lso  be prevented by Engerix-B s ince  de l t a  virus 
repl icates  only in presence of HEW infection. 

vaccination against  HBV has been shown t o  reduce the overall  incidence of 
HBV infection. I t  may also reduce the  incidence of the  complications of HBV 
infection such a s  chronic act ive  hepat i t i s ,  c i r rhosis  and primary 
hepatocellular carcinoma. 

hgerix-B w i l l  not prevent hepa t i t i s  caused by other agents, such as  
hepa t i t i s  A v i rus  , non-A/non-B hepa t i t i s  viruses, or other pathogens known 
t o  infect  the  l i v e r .  

Vaccination is recomnded for persons of a l l  ages w t ~  a r e ,  o r  may be, a t  
r i s k  of exposure t o  HBV, for example: health care personnel; selected 
pat ients  and pat ient  contacts,  including adult hemodialysis pat ients  and 
pa t i en t s  requiring frequent and/or large  volume transfusions of blood or 
c l o t t i n g  concentrates; residents and s t a f f  of ins t i tu t ions  for  the mentally 
handicapped; infants born t o  mothers who a r e  c a r r i e r s  of HBsAg; 
subpopulations with a known high incidence of HBV infections such a s  
imnigrants from Southeast Asia; persons who have t ravel  t o  areas where HEV 
infection is endmic and receive blood from o r  have close contact with the 
nat ive  populations; mi l i tary  personnel identif ied a s  being a t  increased 
r i sk ;  m r t i c i a n s  and enbalmers; persons a t  increased r i s k  of HBV infection 
due t o  their sexual practices;  prisoners; and users of i l l i c i t  injectable 
drugs. 

For those persons wbo require a booster dose of Hepatitis B Vaccine, 
Engerix-B may be used whether the  primary course of vaccination has been 
with a recombinant or  plasma derived vaccine. However, the  indication for  
booster doses is unclear for  persons other than hanodialysis pat ients  a t  
t h i s  t i m e .  

/ 



11. DOSAGE AND ADMINISTRATION: 

mgerix-B is supplied a s  a s t e r i l e  suspension f o r  intramuscular 
administrat ion.  For adu l t s ,  the  in jec t ion should be given i n  the  de l to id  
muscle but  it may be preferable  t o  i n j e c t  in the  a n t e r o l a t e r a l  th igh in  
neonates and in fan t s ,  who have smaller  de l to id  muscles. ? Enger ix-B should 
not  be administered in the  g l u t e a l  region, s i n c e  such in jec t ions  may r e s u l t  
in  suboptimal imnunogenic responses. 

Each 1 IllL a d u l t  dose of vaccine cons i s t s  of 20 micrograms of antigen prote in  
adsorbed on 0.5 mg a l m i n m  a s  aluminum hydroxide. Each 0.5 rnL ped ia t r i c  
dose of vaccine cons i s t s  of 10 micrograms of antigen protein adsorbed on 
0.25 rng aluninum a s  aluminum hydroxide. Both formulations contain 1:20,000 
thimerosol (mercury der ivat ive)  a s  a preservative,  sodium chlor ide  ( 9  n g / m l )  
and phosphate buf fe r s  ( d i s o d i m  phosphate dihydrate,  0 -98 mg/ml and sodium 
dihydrogen phosphate dihydrate,  0.71 v / m l )  . 
The usual dosage f o r  a d u l t s  and children over 10 years of age is 20 m q ,  and 
the usual dosage f o r  neonates and children up t o  10 years  of age is 10 mcg, 
in jec ted on a 0, 1, 6 month schedule. There is an a l t e r n a t e  schedule with 
in jec t ions  a t  0, 1 and 2 m n t h s  fo r  ce r t a in  populations (e.g., neonates born 
of infected m t h e r s ,  o the r s  who have o r  might have been recent ly  exposed t o  
HBV, c e r t a i n  persons t ravel ing t o  high-risk a r e a s ) .  On t h i s  a l t e r n a t e  
schedule, an addi t ional  dose a t  12 months is recomnended f o r  neonates and 
f o r  those f o r  w b m  prolonged maintenance of protect ive  titers is desired.  
The recomnended schedule fo r  hernodialysis pa t i en t s  is 40 mcg administered a t  
0, 1, 2 and 6 m n t h s .  

111. MANUFACTURING AND CONTROLS: 

A. MANUFACTURING AND CONTROLS 

The S gene of an adw subtype of t h e  HBV is cloned in  a functional  
expression plasmid f6 r  i n t r d u c t i o n  in to  Saccharomyces ce rev i s  i ae  , 
s t r a i n  DC5. After fermentation, the  yeast c e l l s  a r e  disrupted.  
Residual s o l i d s  a r e  precipi ta ted ,  soluble  contaminants a r e  ranoved 
by d i a f  i l t r a t i o n ;  d ia f  i l t e r e d  medium is then concentrated. 
Pur i f i ca t ion  of the  HBsPg protein is accomplished by g e l  permeation 
chromatography, ion exchange chromatography and CsCl grad i en t  
u l t r acen t r  ifugation.  CsCl is r m v e d  by g e l  f i l t r a t i o n .  

Fermentations a r e  monitored fo r  tenperature,  pH and dissolved oxygen. 
The fermentation product is assayed f o r  plasmid re tent ion,  microbial 
p u r i t y  and consistency of y ie ld  ( a s  assessed by d ry  cell weight and 
antigen content) . Bulk, non-adsorbed vaccine is tes ted  fo r  HBsAg 
iden t i f i ca t ion  and p r o t e i n i c  contaminants by sodium dodecyl sulfate-poly 
acrylamide ge l  electrophoresis  (SDS-PAGE) . Assays fo r  cesium, 
polysaccharides, DNA, pyrogens and s t e r i l i t y  a r e  performed. 

The adsorbed vaccine, a s  f inished product, is tes ted  f o r  HBsw 
iden t i f i ca t ion  by SDS - PAGE ( s i l v e r  s t a i n e d ) ,  pH, volume, aluminum 
content ,  thimerosal, s t e r i l i t y ,  general sa fe ty ,  endotoxin and potency in 
mice. 



The manufacturer sulmitted samples and protocols from f i v e  f i n a l  
conta iner  l o t s  fo r  evaluation from f i v e  d i f f e r e n t  production s c a l e  bulk 
l o t s .  They m e t  t h e  re lease  spec i f i ca t ions  es tabl ished by t h e  
manufacturer. Additional l o t s  have been suhni t ted  in support of the  
l i cense  appl ica t ion and have a l s o  m e t  current  re lease  spec i f i ca t ions  . 

Be STABILITY STUDIES 

The s t a b i l i t y  of t h e  adsorbed vaccine is assayed by its a b i l i t y  t o  
induce ant ibodies  agains t  HBsAg in  mice. Potency is determined by 
p rob i t  ana lys i s  and antibody titers a r e  measured by radioimnunoassay. 
The recornended s torage tgaperature of t h e  adsorbed vaccine is 2-8'~ 
Eight l o t s  s tored a t  2-8'~ f o r  12 rronths demonstrated s t a b i l i t y  and 
t h r e e  l o t s  were stored a t  20-25'~ f o r  12 months without s i g n i f i c a n t l y  
a f f e c t i n g  potency. 

The recornended 

. 
expira t ion da te  is eighteen months with s to rage  a t  

2-8'~. The manufacturer has agreed t o  continue long term s t a b i l i t y  
s tud ies  

C. VALIDATION 

A l l  major equipnent and ana ly t i ca l  methoddogy has been appropriately 
val idated by SnithKline Biologicals,  a t  t h e  Rixensart,  Belgium f a c i l i t y ,  
and found t o  be  adequate for  control  and regulatory purposes. 

D. LABELING 

Labels and label ing have been reviewed f o r  compliance with 21 CFR 
610.60, 610.61, 610.62, 201.56 and 201.57 and have been found 
s a t i s f a c t o r y .  Container l a b e l s  include a warning which ind ica tes  t h e  
following, "Shake w e l l .  For I.M. use only. Store  a t  2'-8'~. Do not 
freeze." Carton l a b e l s  indicate  t h a t  the  product should be discarded i f  
frozen. A cautionary statement notes  "Federal law proh ib i t s  dispensing 
without p r e s c r i p t  ion .'I A statement t o  r e f e r  t o  t h e  mmplete prescribing 
information f o r  t h e  vaccination schedule is included. 

The package i n s e r t  (at tached) contains a p r o p r  i a t e  statements regarding 
product descr ip t ion,  c l i n i c a l  pharmacology, indicat ions  and usage, 
contra indicat  ions, warnings, precautions,  adverse reac t  ions dosage an3 
adminis t ra t ion,  s torage and handling condit ions,  and how supplied. 

E. ESTABLISHMENT INSPECTION 

A p r e l i c e n s e  inspection of t h e  S m i t h ~ l i n e  Biologicals,  b io logical  
production f a c i l i t y  in Rixensart,  Belgium, was conducted January 16-18, 
1989. Deviations from current  Good Manufacturing Prac t i ces  (GMP) were 
noted and they were corrected by t h e  manufacturer. The f a c i l i t y  is now 
considered t o  be in compliance with current  GW regulations.  



F. ENVIRONMENTAL IMPACT ANALYSIS REPORT 

In accordance with 21 CFR 25.31a1 an environmental assessment was 
prepared. No potent ia l  adverse environmental impact is expected from 
t h e  manufacture and use of Engerix-B. The i n f o m t j o n  supports a 
finding of no s ign i f i can t  impact on the environment (attached) . 

IV. PHARMACOLDGY, BIOCHENISTRY AND SEROLOGY 

Engerix-B contains purif ied surface  antigen (HBsAg) of HBV. The S gene of 
an adw subtype of KBV was cloned in a functional  expression plasmid into 
saccha?omyces cerevisiae.  I t  is expressed a s  a 24 kD p o l y p p t i d e  and is 
obtained in l a rge  quan t i t i e s  in the form of 22 nm par t ic les .  Although it is 
not glycosylated, the polypeptide is imnunogenically and physically similar  
t o  the antigen isolated from the plasma of chronic c a r r i e r s .  The s imi la r i ty  
is suggested by in  v i t r o  recognition with antibodies s p e c i f i c  for  HBslk~, in 

'v ivo st imulation of antibodies spec i f i c  for  HBsAg, amino acid composition- 
andsequencing, buoyant densi ty  of the  HBsAg product, molecular weight, and 
e lec t ron microscopic appearance of the  p a r t i c l e s  into which the  polypeptide 
spontaneously aggregates. 

Vaccinated chimpanzees were protected from KBV challenge infection. 
Inhibi t ion s tud ies  carried out with a panel of 5 m u s e  monoclonal antibodies 
against  HBsAg (designated RF1, RF6, RE'7, RF13 and RF18) indicated tha t  the 
chimpanzees' se ra  contained antibodies of the  corresponding spec i f i c i t i e s .  

The formation of antibodies t o  yeast-derived impurities was studied 
quan t i t a t ive ly  by radioirnnunoassay of anti-yeast IgG antibodies (179 human 
vaccinees) and qua l i t a t ive ly  by Western b l o t  analys is  (32 human vaccinees) . 
A l l  vaccinees had anti-yeast IgG before inoculation with Engerix-B. 
Post-vaccination values of anti-yeast IgG increased in  4% of vaccinees and 
were not more than 2.9 times their pre-vaccination values. Anti-yeast IgG 
values decreased in 2.2% of vaccinees by a similar  r a t i o .  The observation 
suggests t h a t  var ia t ions  in anti-yeast IgG t i t e r s  a r e  not re la ted  to  the 
administrat ion of the  vaccine but r e f l e c t  a var ia t ion of t h e  anti-yeast IgG 
l e v e l s  i n  a population natura l ly  exposed t o  yeasts. Therefore, it is 
concluded t h a t  Engerix-B does not induce a s ign i f i can t  modification of the 
anti-yeast  IgG t i t e r s  in  vaccinees. 

 he s u s c e p t i b i l i t y  t o  anaphylactic reactions induced by yeast-derived 
impurit ies was evaluated via analys is  of anti-yeast IgE antibodies 
post-vaccination in 258 human vaccinees. There were no s ign i f i can t  changes 
between pre- and post-vaccinat ion sera.  

Characterization of the  antibodies induced by Fngerix-B was performed by 1) 
determination of the  percentage of antibodies raised against  the  c o m n  a 
determinant of a l l  subtypes of HBV, 2) competition s tud ies  with m n o c l o n ~ l  
antibodies and 3)  HRsAg av id i ty  constants. More than 90% of the anti-HBs 
induced by Engerix-B a f t e r  3 injected doses were directed against  the mnmon 

- a determinant. The kinet ics  of appearance of anti-HBs and the  percentage of 



anti-a antibodies were similar t o  those seen post-imnunization with 
plasma4erived vaccine. Results of ampet i t ion  assays using mnoclonal 
antibodies raised against plasma-derived HBsrq and using se ra  of 
convalescent (hepa t i t i s  B) pat ients  indicated tha t  t h e  sshne species of 
antibodies were produced in response t o  vaccination with e i t h e r  Engerix-B o r  
with plasma-der ived vaccine. Avidity constants against  HBsAg ranged f rorn 

9 0.6-6 x 10 l/ml in pools of human sera (35 " i n i t i a l "  vaccinees, 27 
convalescent vaccinees) obtained a f t e r  a three-dose vaccination course. 
Avidity constants for  the glasma-derived vaccines Heptavax-B and Hevac B 
ranged from 0.1 - 3.9 x 10 L h l  (Heptavax-B, 20 vaccinees; Hevac B, 16 
vaccinees) . The s tudies  demonstrate t h a t  the re  is no s ign i f i can t  difference 
between antibodies induced by Eagerix-B o r  plasma-derived vaccines, o r  HBV 
infection.  

V. MEDICAL 

A. GENERAL INFORMATION 

Hepati t is  B vi rus  causes a systemic infection characterized by l i v e r  
inflamrration. An estimated 300,000 cases occur i n  the  United S ta tes  
annually, associated with m r b i d  i t y  and m r t a l i t y  due t o  fulminant 
h e p a t i t i s ,  hepat i t i s - re la ted c i r rhos i s  and hepati t is-related primary 
l i v e r  cancer. 

It  is known tha t  antibodies directed against  the virus '  surface antigen 
(HBsAg) w i l l  protect  against  infection. Passive imunoprophylaxis with 
h e p a t i t i s  B imnune globulin has been d m n s t r a t e d  and imnunity can be 
induced by Hepati t is  B vaccine. 

CLINICAL STUDIES 

Cl inical  s tudies  with mgerix-B were in i t i a ted  in February 1984. 
Through July 1, 1988, over 10,000 persons had par t ic ipated in 87 studies 
(see Table 1) . In addition t o  sa fe ty  and imnunogenicity s tudies ,  
protect ive  eff icacy was assessed in ce r ta in  high-risk populations such 
a s  neonates 
blood . born t o  mothers who were c a r r i e r s  of HBV with HBsAg in the 

Vaccine was administered a t  dose l eve l s  according t o  predetermined 
schedules in order t o  assess the  optimal inoculation regimen. 

Adverse reactions were so l i c i t ed  using a symptom checklist  by recording 
c l i n i c a l  s igns  and symptoms reported by a l l  vaccinees both irnnediately 
post-vaccination and for four days thereaf ter .  Neonatal symptom 
checkl is ts  did not include headache, fa t igue o r  dizziness.  

Blood samples were taken before and one m n t h  a f t e r  each vaccine dose. 
Serological assays included HBsAg, HBerq, antibodies t o  hepa t i t i s  B 
surface and core antigens, anti-yeast IgG antibodies o r  anti-yeast IgE 
antibodies. 



In c l i n i c a l  t r i a l s  mgerix-B was found t o  be well to lera ted.  ~o 
ser ious  adverse reactions a t t r i b u t a b l e  t o  the  vaccine were reported. 
Table 2 sumnarizes the experiences reported. The most c o m n  
reactions were a t  the  injection site and i n c l u d g  soreness, 
induration, erythema and swelling . The most c o m n l y  reported 
sys tan ic  complaints were fa t igue , headache, d izziness  and fever. 
The loca l  and systemic reactions occurred a t  frequencies s imilar  t o  
those observed a f t e r  vaccination with plasma-derived vaccines, and 
tended t o  decrease a f t e r  successive doses. 

The number of symptoms reported by the  parents o r  guardians of 
vaccinated children and neonates was much lower than that reported 
by vaccinated adults .  Overall, 90% of children and 96% of newborns 
were without symptoms. Approximately 80% of the  children w b  a r e  
symptomatic developed soreness a t  the  injection site. The most 
c o m n  e f f e c t  of vaccination in neonates was mild t o  moderate fever. 

IMMUNOGENICITY 

In c l i n i c a l  t r i a l s ,  96-99% of healthy adul t  vaccinees achieved 
p ro tec t ive  l eve l s  of antibody 0 10mIU/m!). Two dosing schedules 
were studied extensively in independent investigations -- 
administrat ion a t  0, 1 and 6 m n t h s  and a t  0, 1 and 2 m n t h s  with an 
addi t ional  dose a t  m n t h  12. The 0,1,2 m n t h  dosing schedule 
provided protect ive  antibody titers in 99% of ind iv idmls  by one 
month a f t e r  the  t h i r d  vaccine dose ( m n t h  3 a f t e r  i n i t i a t i o n ) .  Five 
rmnths a f t e r  the  second vaccine dose ( m n t h  6 a f t e r  in i t i a t ion)  79% 
of individuals on the  0, 1, 6 month schedule had developed 
protect ive  antibody titers. A t  one m n t h  a f t e r  the  th i rd  dose 
(month 7) , 96% of individuals had antibodies in the  protect ive  
range. 

Since ~nger ix -B t r i a l s  in healthy adul ts  showed t h a t  a fourth dose 
a t  m n t h  1 2  following the 0, 1, 2-month schedule subs tan t i a l ly  
increased the  geometric mean titer (GMT) of antibody, four-dose 
mgerix-B regimens were studied in hemdialys is  pat ients .  

A dosage of 40 mcg administered a t  0,1,2 and 6 months has been 
determined t o  be imnunogenic for adult  hanodialysis pat ients .  

Similar t o  other previous repor ts ,  antibody response is age 
dependent and inversely proportional t o  increasing years. 
Conparable serologic data have been obtained using plasma-derived 
h e p a t i t i s  B vaccines. Table 3 provides a s m a r y  of imnunogenicity 
data .  

Based on the  comparable antibodies produced by mger  ix-B and 
plasma-derived vaccine (see  Section I V ,  Pharmacology, Biochemistry 
and Serology), it may be possible t o  interchange these vaccines. A 



controlled study (N=48) d m n s t r a t e d  t h a t  corcpletion of imnunization 
with one dose of Engerix-B (20 mcg, month 6) a f t e r  two doses of 
Recombivax HE3 (10 n q ,  m n t h s  0 and 1) produced a @lT s imilar  t o  
imnunization with th ree  doses of Recombivax HB (10 mog, m n t h s  0 ,  1, 
and 6 ) .  Thus, Dgerix-B can be used t o  complete a vaccination 
course i n i t i a t e d  with Rm&ivax HB. 

9 

3 .  EFFICACY 

The protect ive  e f f i cacy  of hger ix-B was denonstrated in  persons a t  
high r i s k  of h e p a t i t i s  B infection including neonates born t o  
m t h e r s  w b  were c a r r i e r s  of HBsPg and HBeAg . 
In a study of 58 neonates born t o  mothers who were c a r r i e r s  of HBsAg 
and HBeAg, a l l  babies were vaccinated with 1 0  mcg of Dgerix-B a t  0, 
1 and 2 m n t h s ,  and received an addi t ional  dose a t  month 12. Only 
two infants  were chronic c a r r i e r s  a t  12 m n t h s .  No h e p a t i t i s  B 
imnune globulin was given. In t h i s  study only two (3%) of 
vaccinated neonates became chronic c a r r i e r s ,  a s  compared t o  the  
h i s t o r i c a l  category in which 60-90% of neonates born t o  c a r r i e r  
m t h e r s  have become c a r r i e r s  themselves in reported series. 

4. OTHER CLINICAL STUDIES 

In a c l i n i c a l  study of 244 homsexually a c t i v e  males, four 
individuals became infected p r i o r  t o  completion of the  three-dose 
vaccination regimen (20 mcg a t  0 ,  1, 6 m n t h s )  . No addi t ional  
pa t i en t s  became infected during the  18 months follow-up period a f t e r  
completion of t h e  imnunization course. 

VI. ADVISORY PANEL CONSIDERATION 

Data regarding t h e  manufacture, s a f e t y  and eff icacy of ~ngerix-B were 
discussed a t  the  July  28, 1988 Vaccines and Related Biological Products 
Pdvisory Cornnittee meeting. 

V I I  . APPROVED PACKAGE INSERT 

cOpr, of the  approved package i n s e r t  is attached.  
A / 

- A 

Roland A. W W o w s k i ,  M.D. 

N e i l   oldm man, P ~ . D .  



Table 1 

9 
Completed and On-go ing Clinical Tr ids  with Enger ix-B 

Population Number of Subjects 
Studies Vaccinated 

(2 1 Dose) 

Healthy adults 4 5 6022 

Healthy children 9 1131 

Newborns of 
HBsAg/HBeAg or HBsAg 15 82 8 
posit ive mthe r s  

Newborns of HBsAg 
negative mthe r s  

Thalassemics 2 89 

Hernodialysis patients 6 573 

Hemphi 1 iacs 1 79 

Cirrhotic patients 2 62 

Hornsexual males 3 424 

Insti tutionalized 
mentally hand icapped 
subjects 

Parental drug users 

TOTAL 87 15547 

*Some studies included subjects from two populations. 



Table 2 

* 
Adverse Experiences Associated with the Administration of 'Engerix-B' in Clinical 
 rials 

INCIDENCE > 10% OF INJECTIONS 

Local reactions at injection site: Soreness (22%). 

Body as a Whole: Fatigue (14%) .* 

INCIDENCE 1 to 10% OF INJECTIONS 

Local reactions at injection site: Induration; erythema, swelling. 

Body as a Whole: Fever ( > 37.572) . 
Nervous System: Headache;* dizziness.* 

INCIDENCE < 1% OF INJECTIONS 

Local reactions at injection site: pain; pruritus; ecchymosis. 

Body as a Wbole: Sweating; malaise; chills; wealmess; flushing; tingling. 

Card iovascular system: Hypotension. 

Respiratory system: ~nfluenza-like symptorrr;; upper respiratory tract illnesses. 

Gastrointestinal System: Nausea; anorexia; abdominal pain/cramps; vomiting; 
constipation; diarrhea. 

Lymphatic systm: Lymphadenopathy. 

Musculoskeletal System: Pain/stiffness in a n ,  shoulder or neck; arthralgia; 
myalgia; back pain. 

Skin and appendages: Rash; urticaria; petechiae; pruritus; erythema. 

Nervous system: Somnolence; insomia; irritability; agitation. 

*Not solicited in neonatal clinical studies. 



Table 3 

Overa l l  Seroconversion Rates and Geometric Mean Antibody Viters (GMT) 
One Month Af ter  Last Scheduled Vaccine Dose 

Sero- 
Dose Schedule P r o t e c t  ion@ @IT 

Populat ion NO. (mcg) ( m n t h s )  ( % I  (mI U/mL) 

Healthy a d u l t s  510 20 0, 1, 2 9 9 167 

H& i a l y s i s  4 3 40 0, 1, 2 ,  6 67' 93+ 
P a t i e n t s  

Children 242 10 0, 1, 6 
(1-10 yea r s )  

Neonates 311 10 0, 1, 2 93 210 

@ 2 1 0  mIU/ml 

+ two m n t h s  a f t e r  l a s t  vaccine dose. 

*over age  40. 

**actual  admin i s t r a t ion  = 0 ,  1 1/2, 5 m n t h s  


