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Recombinant Hepatitis B vaccines have met some problems such as nonresponders. We assessed the efficacy of tetanus toxoid 
(TT) and Pre S 2 + S containing recombinant hepatitis B vaccine (S2S RHB) in 10 nonresponders to S2SRHB. We applied simulta­
neous administration of S2SRHB and TT to ten persons ( group I ) who did not to respond ( anti-HBs < 10 IU/L) after 3 doses of 
S2SRHB ( given as 20 pgr : one dose, intramuscularly (IM), in months: 0-1-2). 6 nonresponders ( group II) received 3 additional doses 
by the same route as the initial vaccination (S2SRHB, IM, 1 mo. Interval). In group I, after first S2SRHB +TTdose 2/10 (20%) respond­
ed with anti-HBs levels > or= 10 IU/L and after the second, another 3/10 (30%) responded and after the third, no more 0/10 ( 0 %) 
responded, corresponding to a total response rate of 50 %. In group II, after the first additional S2SRHB dose, 0/6 (0%) responded, 
with anti-HBs levels < 10 IU/L, after the second, 1/ 6 ( 16.66%) responded with anti-HBs level 15 IU/L and after third dose no addi­
tional nonresponse was noted. Both seroconversion rate and the antibody titer level for anti-HBs antibody were significantly higher in 
group I than in group II ( p< 0.05). These results suggest that simultaneous administration of S2SRHB and TT is more effective in 
nonresponders than additional doses given by the same route as the initial vaccination. But further studies should be necessary includ­
ing large, different nonresponder groups to confirm this conclusion. [Turk J Med Res 1997; 15(2):68-71] 
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C o n v e n t i o n a l hepat i t is B v a c c i n e s , ma in ly cons is t ing of 
the S g e n e produc t o f the viral g e n o m e , have met s e v ­
era l p r o b l e m s : T h e y have i nduced v a c c i n e e s c a p e d 
hepat i t is B ( H B V ) mutants , an t ibody r e s p o n s e after the 
vacc ina t i on is not prompt , a n d a fract ion of v a c c i n e s do 
not p r o d u c e an t ibod ies at all ( non responders ) (1-3). 

S e v e r a l obse rva t i ons s t rongly a rgue that inc lus ion 
o f the p r e S 2 reg ion m a y a u g m e n t the immunogen is i t y 
a n d e f fec t i veness o f H B V v a c c i n e s (4-6). 

N e v e r t h e l e s s s o m e hea l thy pe rsone l o r h a e m o d i a l -
ys i s pat ients or hepat i t is B car r ier mothers ' n e o n a t e s a re 
still n o n r e s p o n d e d to P r e S2 + S conta in ing recomb inan t 
hepat i t is B v a c c i n e ( S 2 S R H B ) (7-9). Th i s m a y represent 
a m e c h a n i s m of s u p r e s s i o n of neut ra l iz ing ant i -hepat i t is 
B v i rus an t ibody r e s p o n s e , a p h e n o m e n o n that a c c o m ­
p a n i e s the d e v e l o p m e n t o f the ch ron ic H B V - c a r r i e r state 
(10). T h e m e c h a n i s m s c a u s i n g n o n r e s p o n s i v e n e s s t o 
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hepat i t is B v a c c i n e s in h u m a n s rema in large ly u n k n o w n 
(11). D e s o m b e r e e t a l (11) h a d s h o w n that po l ymorph 
nuc lea r b lood ce l l s ( P B M C ) f rom n o n r e s p o n d e r s d id not 
prol i ferate to H B s A g in-vitro, w h e r e a s they v igo rous ly 
prol i ferated upon st imulat ion with t e tanus toxo id . 

T h e a im o f this trial w a s to c o m p a r e the an t ibody 
r e s p o n s e s t o S 2 S R H B v a c c i n e a n d S 2 S R H B + T T i n the 
n o n r e s p o n d e r s . 

METHODS 
A total 16 sub jec ts w e r e enro l led in the study, w h o 
ranged in a g e f rom 18 to 55 y e a r s ( m e a n s 27 .82 ± 6.14) . 
T h e y w e r e n e g a t i v e for al l H B V m a r k e r s ( E L I S A 
O r g a n o n ) a n d al l had p rev ious ly r e c e i v e d a t least three 
sho ts o f S 2 S R H B ( G e n h e v a c , P a s t e u r ) v a c c i n e s but nev -
e r th less r ema ined negat ive for a n t i - H B S ant ibody. 

First n o n r e s p o n d e r g roup (group I) con ta i ned 5 
hea l t hy a n d 5 h e m o d i a l y s i s p a t i e n t s . T h i s g roup 
rece i ved S 2 S R H B v a c c i n e ( 20 p g r : o n e d o s e . l M , in left 
del to id musc le ) a n d te tanus toxo id (TT) (1 ml_: 80 IU, IM, 
in right arm) ( A d s o r b e d te tanus v a c c i n e - Te A n a t o x e l 
B e r n a ) , s imu l taneous ly , at a 1 month interval. for c o n s e ­
quen t three months . P o s t vacc ina t i on b lood s a m p l e s 
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w e r e ob ta ined f rom all sub jec ts at 1,2, a n d 4 mon ths fo l ­
lowing the first v a c c i n e . 

S e c o n d n o n r e s p o n d e r g roup (group II) con ta ined 5 
heal thy p e r s o n s a n d o n e h a e m o d i a l y s i s pat ient. Th i s 
g roup r e c e i v e d 3 d o s e s by the s a m e route as the initial 
vacc ina t i on ( S 2 S R H B , IM, 1 m o . Interval). P o s t v a c c i n a ­
tion b l ood s a m p l e s we re ob ta ined f rom al l sub jec ts a t 1,2, 
a n d 4 m o n t h s fo l lowing the first addi t ional d o s e of v a c ­
c i ne . 

A l l b lood s a m p l e s we re s tud ied for H B s A g , A n t i H B c , 
A n t i - H B s us ing E L I S A (Organon ) . S e r u m t r a n s a m i n a s e s , 
rhumato id fac tors w e r e tes ted in e a c h s e r u m s a m p l e to 
a s s e s the b io log ica l sa fe ty o f t h e s e v a c c i n e s . 

F o r s tat is t ica l ana l ys i s , x 2 test w a s u s e d . 

RESULTS 
A l l p a r t i c i p a n t s ' c h a r a c t e r i s t i c s w e r e s h o w n o n T a b l e 
1. 

A n t i - H B s titers e x c e e d i n g 10 l U / m L genera l l y w e r e 
a c c e p t e d as a protect ive titer. A n t i - H B s r e s p o n s e s to v a c ­
c inat ion w e r e s h o w n on Tab le 2 . 

A n t i - H B s t i ters a t 4 m o n t h s w e r e s h o w n on T a b l e 
3 . 

DISCUSSION 
I n p r e v i o u s s t u d i e s , S 2 S R H B v a c c i n e w a s h i gh l y 
i m m u n o g e n i c in adu l ts . I t i nduced an t ibod ies to H B s A g 
at a protect ive level in more than 90 % of the sub jec ts 
(1,12). S o m e p e r s o n s still r e m a i n e d n o n r e s p o n d e r to 
S 2 S R H B v a c c i n e (7-12) . 

S e v e r a l s tud ies have b e e n car r ied out a n d repor ts 
on the ef f ic iency o f t hese v a c c i n e s h a v e b e e n pub ­
l i shed .Bu t i t i s o b v i o u s that t h e s e v a c c i n e s n e e d i m p r o v e ­
ment ; espec ia l l y i n h igh-r isk g roups s u c h as h a e m o d i a l y ­
s i s pat ients or heart t ransp lant pat ients or hea l thy n o n r e -
s p o n d e r s (13 ,14) . 

T h e r e a r e s o m e s t u d i e s a b o u t s i m u l t a n e o u s 
admin is t ra t i on of d iph te r ia / t e tanus / p e r t u s s i s / po l io 
v a c c i n e s a n d hepat i t i s B v a c c i n e in a s imp l i f i ed i m m u ­
n iza t ion p r o g r a m m e (15,16) . B u t there i s no s t u d y abou t 
e f f i c iency o f T T t o i m m u n e r e s p o n s e o f S 2 S R H B i n n o n -
r e s p o n d e r s . 

We found total r e s p o n s e rate o f 50 % to s imu l t ane ­
o u s admin is t ra t ion o f S 2 S R H B a n d T T i n the n o n r e s p o n -
d e r s . A n d we found total r e s p o n s e rate of 16.66 % to 
S 2 S R H B v a c c i n e with add i t iona l th ree d o s e s . T h e r e w a s 
stat ist ical ly s ign i f i cance b e t w e e n two g r o u p s (p< 0.05) . 

Table 1. C h a r a c t e r i s t i c s of par t ip ic iants 

Character Group I Group II 
n 
Age 
Age( mean ± SE) 
Male/Female 
Healthy person 
Haemodialysis patients 
Previous vaccination (S2SRHB) 
HBV markers (-) 
A S T / ALT level (normal) 
Rheumatoid factor 

10 
18 to 55 

26.82 ±5.14 
6/4 

5 
5 
10 
10 
10 
10 

% 

50 
50 
100 
100 
100 
100 

6 
18 to 55 

28.80 ± 7.10 
3/3 
5 
1 
6 
6 
6 
6 

% 

83.33 
16.66 
100 
100 
100 
100 

Table 2 . A n t i - H B s r e s p o n s e s in the g roups 

• 

1 month 
Ant i -HBS IU/L 

2 month 4 mouth 
Group <10 % >10 % <10 % >10 % <10 % >10 % 
Group I* 8 80 2 
Group II* 6 100 

20 5 
5 

50 5 
83.3 1 

50 
16.6 

5 
5 

50 5 
83.3 1 

50 
16.6 

*p<0.05 Between group I and II for anti-HBs responses 

Table 3 . A n t i - H B S t i ters at 4 m o n t h s in g roups 

Group <10 % 10-50 % 50 to up % 
Group I* 5 50 4 40 1 10 
Group II* 5 83.33 1 16.66 ~ ~ 

* p< 0.05, between group I and II for Anti-HBs titers 
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St ruve J et al (9) found s e r o c o n v e r s i o n after addi t ional 
r ecomb inan t H B v a c c i n e d o s e s a s 6 1 % i n the r e s p o n ­
d e d . H e m m e r l i n g e t all (13) found approx imate ly 76 .2 % 
r e s p o n s e with a n t i - H B s leve ls (> 10 l U / m L ) for S 2 S R H B 
v a c c i n e in n o n r e s p o n d e r g r o u p s . T h e s e a re h igher than 
ou r resu l ts . Th i s m a y d e p e n d on different g roup c h a r a c ­
ter is t ics, dif ferent v a c c i n e d o s e a n d route. 

H a e m o d i a l y s i s pat ients had b e e n v a c c i n a t e d a ran ­
d o m a c c o r d i n g to dif ferent vacc ina t i on s c h e d u l e s as 5 
pgr, 10 pgr, 20 pgr, 40 pgr; a n d var ia t ions in the numbe r 
o f in ject ions as wel l as the d o s e a n d type o f v a c c i n e d id 
not result in c l in ica l ly important e n h a n c e m e n t of the ant i -
H B s r e s p o n s e (17,18) . W e u s e d s a m e d o s e (20 pgr) 
v a c c i n e i n g r o u p s , b e c a u s e our g r o u p s we re s m a l l a n d 
they r e c e i v e d o n e d o s e hepat i t is B vacc i ne . 

T h e s e resu l ts ind ica te that s imu l tanous S 2 S R H B + 
TT v a c c i n a t i o n is r emarkab l y ef fect ive in induc ing ant i ­
b o d i e s in n o n r e s p o n d e r s a n d this route is more ef fect ive 
than add i t iona l S 2 S R H B v a c c i n e . Bu t further s tud ies i s 
n e c e s s a r y in large a n d dif ferent n o n r e s p o n d e r g roups . 
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Pre S2 ve S içeren rekombinant Hepatit B 
aşısının cevapsız grupta tetanoz toksoidi ile 
birlikte uygulandığı klinik bir çalışma: 
Bir ön çalışma 
Rekombinant Hepatit B aşılarının aşıya cevapsızlık gibi bazı 
problemleri vardır. Biz Pre S2+S içeren recombinant hepatit 
B aşısına (S2SRHB) cevap vermeyen 10 nonresponder 
kişide S2SRHB ve Tetanoz toksoidinin (TT) birlikte uygulan­
masının etkilerini değerlendirdik. Üç doz S2SRHB aşısına 
rağmen (20 pg: bir doz, İM, 0,1,2. Aylarda) antikor cevabı 
olmayan (anti-HBs <10 lU/mL) 10 kişide (grup I) S2SRHB ve 
TT'ni eşzamanlı uyguladık. Altı cevapsız kişide de (grup II) 
başlangıçtaki aşılama gibi 3 ilave doz (S2SRHB, bir ay ara 
ile) uygulandı. Grup l'de ilk S2SRHB+TT dozundan sonra 
2/10 (%20)'u anti-HBs seviyesi 10 lU/mL'ye eşit veya 
üzerinde olacak şekilde cevap verdi; ikinci uygulamadan 
sonra diğer 3/10 (% 30) 'u verdi; üçüncü uygulamadan sonra 
cevap yoktu, toplam cevap oranı % 50 oldu. Grup H'de ilk 
ilave S2SRHB dozundan sonra cevap yoktu, ikinci ilave doz­
dan sonra 1/6 (%16.66)'sında 15 lU/mL anti-HBs seviyesinde 
cevap vardı, üçüncü ilave dozdan sonra cevap yoktu (0/6). 
Serokonversiyon ve antikor türeleri grup l'de Grup II'ye göre 
anlamlı şekilde yüksekti (p<0.05). Bu sonuçlar, aşıya cevap­
sız kişilerde, S2SRHB+TT'nin eşzamanlı uygulamasının 
ilave üç doz uygulamasına göre daha etkili olduğunu gösterir. 
Fakat daha büyük ve farklı gruplarda yapılan çalışmalarla bu 
sonucun doğrulanması gerekir. 
TT Klin Araştırma 1997; 15(2):68-71] 

70 Turk J Med Res 1997, 15 



S I M U L T A N E O U S A D M I N I S T R A T I O N O F H E P A T I T I S B V A C C I N E A N D T E T A N U S T O X O I D E m i n e S Ö N M E Z e t a l . 

15. Coursaget P, Yvonnet B, Relyveld E H , et al. Simultaneous 
administration of diphteria / tetanus / pertusis / polio vaccine 
and hepatitis B vaccine in a simplified immunization prog­
ramme. Dev Biol Stand 1986; 65: 169-75. 

16. Barone P, Mauro L, Leonardi S, et al. Simultaneous adminis­
tration of HB recombinant vaccine with diphteria and tetanus 
toxoid and oral polio vaccine : a pilot study. Acta Pediatr Jpn 
1991; 33(4) 455-8. 

17.Simith-Leijs MBL , Kramer P, Heijtink RA , et al. Hepatitis B 
vaccination of haemodialysis patients: randomized controlled 
trial comparing plasma-derived vaccine with and without pre-
S2 antigen. Eur J Clinical Investigation 1990; 20:540-5. 

18.Stevens C E , Alter H J , Taylor PW, et al. Hepatitis B vaccine in 
patients receiving hemodialysis. N Eng J Med 1984; 311:496-
501. 

T Klin Araştırma 1997, 15 71 


