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Summary. - T h e  ef f icacy  o f  hepati t is  B v i r u s  ( H B V )  vaccine a lone  
(group I) or  in combinat ion w i t h  hepatit is  B i m m u n o g l o b u l i n  
(HBIG) (group II) f o r  prevent ion  o f  perinatal  t ransmiss ion  o f  t h e  
v i r u s  w a s  a s s e s s e d  in 2 1  a n d  2 4  neonates ,  respectively.  5 8  in fant s  
w h o  could  n o t  b e  vaccinated const i tuted  t h e  control  g roup.  It w a s  
o b s e r v e d  that  in t h e  unvaccinated g r o u p  ~ 7 0  % o f  t h e  in fants  
b e c a m e  infected.  In b o t h  t h e  vaccinated g roups ,  t h e  seroconvers ion  
a n d  seroprotection rates  (anti-HBs > 1 0  IU/1) w e r e  a lmost  s imilar  
a t  6 m o n t h s  o f  f o l l o w  u p ,  b u t ,  a t  12 m o n t h s ,  in fant s  g i v e n  HBIG a n d  
vaccine s h o w e d  b e t t e r  seroprotection ra te  (85 %) t h a n  t h o s e  g i v e n  
vaccine a lone  (58.8 %). I m m u n e  r e s p o n s e  t o  t h e  vaccine w a s  a l so  
b e t t e r  in b o t h  t h e  g r o u p s  i f  t h e  m o t h e r s  w e r e  anti-HBe posit ive.  
Despi te  immunizat ion,  14.2 % a n d  2 5  % in fant s  in g r o u p  I a n d  II, 
respectively,  b e c a m e  chronic carriers i f  their  m o t h e r s  w e r e  H B e A g  
posi t ive.  
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Introduction 

H B V  b e l o n g s  t o  t h e  f a m i l y  o f  Hepadnavir idae  a n d  a f f e c t s  m o r e  t h a n  2 0 0  
mil l ion people  a r o u n d  t h e  world.  T h e  v i r u s  m a y  c a u s e  complications l ike  acute  
f u l m i n a n t  hepatitis,  cirrhosis,  g lomerulonephr i t i s  a n d  hepatocel lular  carci­
n o m a  (Beasley,  1982; D i  Bisceglie,  1988). I n f e c t i o n  is u sua l ly  a c q u i r e d  b y  
p a r e n t e r a l  r o u t e  d u e  t o  b l o o d  t r a n s f u s i o n ,  c o n t a m i n a t e d  sy r inges  o r  b y  s e x u a l  
i n t e r c o u r s e .  I n  add i t ion ,  pe r ina t a l  t r a n s m i s s i o n  f r o m  i n f e c t e d  car r ier  m o t h e r s  
t o  t h e i r  o f f sp r ing  is ve ry  c o m m o n .  H o w e v e r ,  t h i s  t r a n s m i s s i o n  var ies  w i t h  t h e  
serological  s t a t u s  o f  t h e  m o t h e r ,  7 0 - 1 0 0  % b a b i e s  b e c o m i n g  i n f e c t e d  if  m o t h e r  
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i s  b o t h  H B s A g  a n d  H B e A g  posit ive,  w h i l e  t h e  risk is  m u c h  lower  (12-20 %) if  
t h e  m o t h e r  is H B s A g  a n d  anti-HBe posi t ive  (Stevens  etal., 1975; Alagi l le,  1985; 
CDC, 1985). W i t h  t h e  availability o f  specif ic  H B V  vaccine f o r  a b o u t  a decade 
now,  mil l ions o f  d o s e s  h a v e  b e e n  adminis tered w i t h o u t  any  inconvenient  
e f f e c t s .  Recently,  a genetically e n g i n e e r e d  H B V  vaccine h a s  also b e e n  prepared 
a n d  h a s  u n d e r g o n e  e x t e n s i v e  application in clinical trials; it appears  t o  b e  sa fe ,  
ant igenic  and f r e e  f r o m  m a j o r  s ide  e f f e c t  (Andre,  1989). 

Hepatitis  B prevalence  in India h a s  b e e n  reported a b o u t  2 - 1 0  %. Since there  
is a w i d e  prevalence  o f  ant ibody t o  H B V ,  t h e  hepatit is  B prevalence m a y  b e  in 
fact  m u c h  higher.  It h a s  b e e n  es t imated  that  a round  138 000 infants  acquire  t h e  
infection dur ing  their  perinatal period each year  (Nayak  et al., 1987). Hence,  t o  
control t h e  t ransmiss ion o f  t h e  infection,  immunoprophylax i s  is  urgent ly  
n e e d e d .  T h e  W o r l d  Health Organization h a s  already r e c o m m e n d e d  t h e  inclu­
s ion  o f  H B V  vacc ine  in t h e  e x p a n d e d  p r o g r a m m e  o f  i m m u n i z a t i o n  ( W H O ,  
1988). 

W e  h a v e  a l ready  assessed  t h e  eff icacy o f  H B V  vacc ine  a l o n e  o r  i n  c o m b i n a ­
t i o n  wi th  hepa t i t i s  B i m m u n o g l o b u l i n  ( H B I G )  in t h e  p r e v e n t i o n  o f  pe r ina ta l  
t r a n s m i s s i o n  f o r  6 m o n t h s  a f t e r  b i r th  (Sehga l  et al., u n p u b l i s h e d  resu l t s ) .  T h e  
p r e s e n t  s t u d y  is a r epo r t  o f  fo l low u p  inc lud ing  a n t i b o d y  t i t e r s  f o r  12 m o n t h s .  

Materials and Methods 

Subjects. The  study was conducted in a total o f  4137 pregnant women admitted in the labour 
wards o f  Nehru Hospital, Postgraduate Institute o f  Medical Education and Research, Chandigarh 
from January 1987 to December 1989. 

A detailed history was taken regarding the past and present pregnancy with special reference to 
any episode o f  jaundice or liver disease in each case. Also, thorough clinical examination was 
performed. Collection o f  blood samples from all the pregnant mothers was done after obtaining 
an informed written consent at the time o f  delivery. Simultaneously, blood sample's were collec­
ted from the newborn. The  sera were separated and stored in aliquots at —70 °C  for further use. 

Screening of maternal blood samples for HBsAg. Reverse passive haemagglutination assay 
(RPHA, Cellognost, Hoechst Diagnostics India Ltd.) of maternal samples was carried out daily 
according to manufacturer's instructions. Samples from babies o f  the HBsAg positive mothers 
were collected before vaccination and the sera were stored in aliquots at —70 °C. 

Vaccination of neonates born to HBsAg positive mothers. Group I consisted o f  neonates who were 
given 10 /^g o f  plasma derived HBV vaccine (Green Cross Corporation, South Korea) within 24 hr 
o f  birth intramuscularly into the thigh muscle. Second and third dose o f  vaccine was given at 4 and 
8 weeks, respectively. 

Group II consisted o f  neonates who were given HBV vaccine along with HBIG. The dose and 
route o f  vaccination was the same as in the group I. In addition, 0.5 ml o f  HBIG was given in the 
contralateral thigh muscle (Hcpabig, Green Cross Corporation), within 24 hrofbirth. Subsequent 
doses o f  vaccine were given as in the group I subjects. 

Group III consisted of neonates who were not vaccinated. Initially, the vaccine was not avai­
lable until April 1988. Though the mothers were explained the purpose o f  the vaccination, some 
did not give consent but agreed to come  for follow up. Hence, these babies were included in the 
group III and served as controls. 

Follow up of mothers anil neonates. All the three groups were called for follow up at 3, 6 and 12 
months from birth. Blood samples were collected from all the mothers and babies at the follow up. 
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T h e  sera w e r e  separated a n d  stored at —70 ° C  till use. All the HBsAg positive (by RPHA) and 
subsequent samples o f  the mothers and babies were checked for HBsAg, HBeAg, anti-HBeAg and 
anti-HBsAg antibodies with the use o f  ELIS A test. HBsAg was checked by ELIS A using the kit 
obtained from Biotest Diagnostics, FRG. HBeAg and anti-HBeAg antibodies were detected with 
the help o f  ELISA kit obtained from Hoechst Diagnostics India Ltd. T h e  tests were performed 
according to  the manufacturer's instructions. 

Anti-HBsAg antibodies were detected with the help o f  ELISA kit obtained from Hoechst Diag­
nostics India Ltd. The standard curve was drawn from the dilution o f  the W H O  anti-HBsAg anti­
body standard, and the results expressed as IU/1  o f  anti-HBsAg. 

Results 

O u t  o f  4137 p r e g n a n t  w o m e n  s c r e e n e d ,  109 (2.6 %) w e r e  pos i t ive  f o r  H B s A g .  
2 4  a n d  2 7  n e o n a t e s  w e r e  e n r o l l e d  i n  t h e  g r o u p  I a n d  I I ,  respect ively ,  a n d  58  
m o t h e r s  w h o  d i d  n o t  a g r e e  w i t h  t h e  vacc ina t ion  o f  t h e i r  b a b i e s  e i t h e r  b e c a u s e  
o f  t h e  d i s t ance  o r  d u e  t o  non-avai labi l i ty  o f  t h e  vacc ine ,  w e r e  c o n s i d e r e d  a s  t h e  
g r o u p  III .  

T a b l e  1 s h o w s  t h e  r e s u l t s  o b t a i n e d  i n  t h e  ch i l d r en  vacc ina ted  w i t h  H B V  
vacc ine  a l o n e  ( g r o u p  I )  o r  w i t h  H B V  vacc ine  i n  c o m b i n a t i o n  w i t h  H B I G  (g roup  
II) .  T h e  s e r o c o n v e r s i o n  r a t e s  w i t h  t h e  t w o  s c h e d u l e s  o f  t h e  vacc ine  a r e  a l m o s t  
s imilar ,  e x c e p t  t h a t  t h e  s e r o c o n v e r s i o n  i s  marg ina l ly  b e t t e r  i n  t h e  g r o u p  II .  A 
s imi lar  t r e n d  w a s  s e e n  w i t h  t h e  s e r o p r o t e c t i o n  r a t e s  (pe rcen t age  o f  c h i l d r e n  
w i t h  a n t i - H B s A g  t i t e r s  > 10 IU/1) till  9 m o n t h s  o f  f o l l o w  u p ,  b u t ,  a t  12 m o n t h s  
a f t e r  vacc ina t ion ,  t h e  s e r o p r o t e c t i o n  r a t e  i n  t h e  g r o u p  I w a s  s ignif icant ly  ( P  < 
0.05) l o w e r  (58.8 % )  t h a n  i n  t h e  g r o u p  I I  (85 %).  W h e n  t h e  m e a n  a n t i b o d y  t i t e r s  
a t  d i f f e r e n t  t i m e  in te rva ls  w e r e  ca lcu la ted  i n  t h e s e  ch i ld ren ,  t h e  t i t e r s  w e r e  
s imi lar  i n  b o t h  g r o u p s  till  9 m o n t h s  p o s t  vacc ina t ion .  S u b s e q u e n t l y ,  t h e r e  w a s  a 
s igni f icant  d e c r e a s e  i n  t h e  a n t i b o d y  t i t e r s  i n  t h e  g r o u p  I s u b j e c t s  (15.02 + 12.79 
IU/1)  a s  c o m p a r e d  t o  t h e  g r o u p  I I  (21.97 ± 10.89 IU/1).  

T a b l e  2 a n d  3 s h o w  t h e  m a t e r n a l  H B V  m a r k e r s  a n d  s e rop ro t ec t i on  r a t e s  i n  
t h e  b a b i e s  i n  t h e  g r o u p  I a n d  I I  sub jec t s .  I t  w a s  o b s e r v e d  t h a t  42.8 % a n d  5 0  % o f  
b a b i e s  i n  t h e  g r o u p  I a n d  II ,  respect ively ,  s h o w e d  s e rop ro t ec t i on  w h e n  m o t h e r s  
w e r e  H B e A g  pos i t ive ,  w h e r e a s  all t h e  b a b i e s  i n  t h e  g r o u p  I a n d  66.6 % i n  t h e  
g r o u p  I I  w e r e  s e r o p r o t e c t e d  w h e n  m o t h e r s  w e r e  H B s A g  pos i t ive  on ly .  W h e n  
m o t h e r s  w e r e  a n t i - H B e A g  pos i t ive ,  t h e n  t h e  i m m u n e  r e s p o n s e  w a s  b e t t e r ,  i .e.  
66.9 % a n d  9 0  % i n  t h e  g r o u p  I a n d  II ,  respect ively ,  w e r e  i m m u n e  a t  12 m o n t h s  
fo l l ow  u p .  

I t  w a s  a l so  o b s e r v e d  t h a t  d e s p i t e  i m m u n i z a t i o n  t h e  c h r o n i c  carr ier  r a t e  i n  
b a b i e s  b o r n  t o  H B e A g  pos i t ive  m o t h e r s  w a s  14.2 % a n d  2 5  % i n  t h e  g r o u p  I a n d  
II ,  respect ively ,  w h e r e a s  i n  t h e  case  o f  b a b i e s  b o r n  t o  H B s A g  pos i t ive  m o t h e r s ,  
t h e  carr ier  r a t e  w a s  0 °/o a n d  16.6 % i n  t h e  t w o  g r o u p s ,  respect ive ly .  H o w e v e r ,  i n  
t h e  m o t h e r s  w i t h  a n t i - H B e A g ,  t h e  c h r o n i c  car r ier  r a t e  i n  b a b i e s  d e c r e a s e d  t o  
10 % i n  t h e  g r o u p  I I  w h i l e  n o  car r ier  s t a t e  w a s  d e t e c t e d  i n  t h e  g r o u p  I .  

O n  t h e  o t h e r  h a n d  i n  t h e  g r o u p  I I I  ( unvacc ina t ed  con t ro l s )  b y  12 m o n t h s ,  
66.6 % o f  b a b i e s  b o r n  t o  H B s A g  a n d  H B e A g  pos i t ive  m o t h e r s  b e c a m e  pos i t ive  
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f o r  H B s A g ,  w h e r e a s  only  13 °/o b a b i e s  b e c a m e  pos i t ive  w h e n  t h e  m o t h e r s  w e r e  
o n l y  H B s A g  pos i t ive .  O n l y  9 % b a b i e s  a c q u i r e d  t h e  i n f e c t i o n  w h e n  t h e  m o t h e r s  
w e r e  H B s A g  a n d  a n t i - H B e A g  pos i t ive .  

Discussion 

V a r i o u s  s t u d i e s  h a v e  r e p o r t e d  t h a t  7 0  % b a b i e s  b o r n  t o  H B e A g  pos i t ive  
m o t h e r s  a c q u i r e  t h e  v i r u s  d u r i n g  t h e i r  p r e n a t a l  p e r i o d ,  a n d  a m a j o r i t y  o f  t h e s e  
b a b i e s  b e c o m e  c h r o n i c  car r iers  (Alagil le  et al, 1985; C D C ,  1985; S m e g o  a n d  

Table 2. Correlation of maternal viral markers and seroprojective rates in the group I at 12 
months follow up 

Maternal viral markers 
INU. ui neondiem 

HBeAg ( + )  
HBeAg ( - )  
HBsAg ( + )  Anti-HBeAg ( + )  

Total 7 6 8 

Lost to  follow up 0 2 2 

Immune at 12 months 
(anti-HBsAg > 10 IU/1) 2 4 4 

HBsAg carriers 1 0 0 

Table 3. Correlation of maternal viral markers and seroprojective rates in the group II at 12 
months follow up 

N o .  o f  neonates 
Maternal viral markers 

HBeAg ( + )  HBeAg ( - )  Anti-HBeAg ( + )  

Total 7 7 10 

Lost to follow up 3 1 0 

Immune at 12 months 
(anti-HBsAg ^ 10 IU/1) 3 4 9 

HBsAg carriers 1 1 1 
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Halsey,  1987; G h a f f a r  et al., 1989). In t h e  p r e s e n t  s t u d y  it w a s  a l so  o b s e r v e d  that  
m o r e  t h a n  7 0  % o f  t h e  b a b i e s  b o r n  t o  carrier m o t h e r s  b e c a m e  posi t ive  f o r  
H B s A g  if  n o t  vaccinated at  bir th.  

T h e  e f f icacy  o f  H B V  vaccine w a s  a s s e s s e d  in t w o  randomly  allocated groups .  
It w a s  o b s e r v e d  that  ant ibody t i ters  a n d  seroprotect ion rates  a f t e r  t h e  t w o  sche ­
d u l e s  o f  t h e  vacc ine  w e r e  a l m o s t  s imi lar ,  e x c e p t  t h a t  i n  t h e  g r o u p  I pa t i en t s ,  
s e r o p r o t e c t i o n  w a s  s ignif icant ly  l o w e r  a s  c o m p a r e d  t o  t h e  g r o u p  I I  ch i l d r en  a t  
12 m o n t h s  fo l low u p .  

T h e  r isk  o f  b a b i e s  b e c o m i n g  c h r o n i c  car r iers  o f  H B V  w a s  m a x i m u m  e v e n  
a f t e r  vacc ina t ion  if t h e  m o t h e r s  w e r e  H B e A g  pos i t ive  ( T a b l e s  2 a n d  3).  I m m u n e  
r e s p o n s e  w a s  b e t t e r  i n  t h e  n e o n a t e s  if t h e  m o t h e r s  w e r e  o n l y  H B s A g  pos i t ive  o r  
H B s A g  a n d  a n t i - H B e A g  pos i t ive .  A l t o g e t h e r ,  14-15  % o f  t h e  vacc ina t ed  i n f a n t s  
b e c a m e  c h r o n i c  H B s A g  carr iers .  T h i s  i s  s imi lar  t o  t h e  r e s u l t s  o b t a i n e d  b y  
W h e e l e y  et al. (1990) b y  u s e  o f  f o u r  d o s e s  o f  t h e  vacc ine .  T h e s e  a u t h o r s  
r e p o r t e d  t h a t  7 1  % o f  t h e  vacc ina ted  n e o n a t e s  b o r n  t o  H B e A g  pos i t ive  m o t h e r s  
b e c a m e  i m m u n e  a n d  a b o u t  2 6  % b e c o m e  c h r o n i c  carr iers .  I n  u n v a c c i n a t e d  
n e o n a t e s ,  7 0  % o f  t h e m  b e c a m e  c h r o n i c  carr iers ,  w h i c h  is s imi lar  t o  o u r  r e s u l t s  
a n d  a l so  r e su l t s  o b t a i n e d  b y  o t h e r  w o r k e r s  ( Ip  et al., 1989). 

T h e  overal l  a n t i b o d y  r e s p o n s e  i n  t h e  n e o n a t e s  i n  t h e  p r e s e n t  s t u d y  a p p e a r s  
t o  b e  l o w e r  t h a n  p rev ious ly  r e p o r t e d  b y  o t h e r  w o r k e r s  (Po lakof f  a n d  V a n d e r -
ve lde ,  1988; I p  et al., 1989). H o w e v e r ,  t h e r e  a r e  s t u d i e s  w h e r e  t h e  a n t i b o d y  
r e s p o n s e  a f t e r  2 o r  e v e n  3 d o s e s  o f  t h e  vacc ine  is l o w ;  4 .7  a n d  10.9 IU/1,  respec t i ­
ve ly  ( A n d r e ,  1989). T h e  s e r o c o n v e r s i o n  r a t e  a f t e r  2 d o s e s  o f  t h e  vacc ine  (10 
w a s  o n l y  7 0  % i n  c h i l d r e n  o f  1 - 2  yea r s  a g e  g r o u p  i n  t h e  s a m e  s t u d y .  E v e n  a d u l t s  
m a y  n o t  p r o d u c e  h i g h  leve ls  o f  an t i bod i e s  a f t e r  3 d o s e s  (Jilg  et al., 1990). T h e s e  
p e r s o n s  m a y  b e  s o  cal led n o n - r e s p o n d e r s  o r  p o o r  r e s p o n d e r s  (Hol l inger ,  1989). 
T h e s e  g r o u p s  o f  p a t i e n t s  m a y  r e q u i r e  s ingle  o r  m u l t i p l e  d o s e s  o f  b o o s t e r s .  I n  
add i t i on ,  t h e  o t h e r  m e c h a n i s m s  w h i c h  h a v e  b e e n  p o s t u l a t e d  a s  l ead ing  t o  a 
f a i l u r e  o f  t h e  i m m u n e  r e s p o n s e  i n c l u d e  (a) i n t r a u t e r i n e  i n f e c t i o n  w i t h  H B V  
(Beas ley  a n d  H w a n g ,  1983; L i  et al., 1986), i n  w h i c h  case  t h e  vacc ine  is i ne f f ec ­
t ive ,  a n d  (b )  a s u b g r o u p  o f  " supe r in fec t ive"  m o t h e r s ,  i n  w h o m  t h e  infect ivi ty  i s  
l i nked  t o  m a t e r n a l  H B V  D N A  leve l  ( Ip  et al., 1989; W h e e l e y  et al., 1990). I n  t h e  
l a t t e r  g r o u p ,  t h e  d o s e  o f  t h e  v i r u s  m a y  b e  h i g h  s o  t h a t  t h e  vacc ine  m a y  n o t  b e  
e f fec t ive .  I n  t h e  p r e s e n t  s t u d y ,  t h e  s e r o p r o t e c t i o n  r a t e s  w e r e  m u c h  h i g h e r  
(85 %) i n  n e o n a t e s  g i v e n  a c o m b i n a t i o n  o f  H B I G  anc^ vacc ine  a s  c o m p a r e d  t o  
t h o s e  g i v e n  vacc ine  a l o n e .  I n  t h e  c a s e  o f  n e o n a t e s  w h o s e  m o t h e r s  a r e  H B e A g  
posi t ive ,  H B I G  h a s  t o  b e  g i v e n  a l o n g  w i t h  t h e  vacc ine  ( Ip  et al., 1989; W h e e l e y  
et al., 1990). H e n c e ,  i t  i s  s u g g e s t e d  t h a t  a c o m b i n a t i o n  o f  H B I G  a n d  vacc ine  
s h o u l d  b e  u s e d .  I n  add i t i on ,  a b o o s t e r  d o s e  o f  t h e  vacc ine  s h o u l d  b e  g iven  a t  
6 / 1 2  m o n t h s  s o  t h a t  t h e  b a b i e s  a r e  p r o t e c t e d  f o r  a f u r t h e r  2 - 3  yea r s .  
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