
Acta Paediatrica Hungarica, 27 (3), pp. 247—252 (1986)

Active immunization of children exposed to 
varicella infection in a hospital ward using live 

attenuated varicella vaccine given 
subcutaneously or intracutaneously
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A ctive im m un iza tion  using  T a k a h a sh i O K A  live a tte n u a te d  v a rice lla  v ac 
cine w as carried  o u t fire  5 tim es to  p re v e n t th e  sp read  o f “ im p o rte d ”  varice lla  
in  a  h o sp ita l w ard . S u scep tib ility  w as p rev iously  te s te d  b y  se ro log ica l ex a m 
in a tio n s : 14 ch ild ren  w ere v a c c in a te d  subcu taneously , th e  o th e r  19 received  
th e  vaccine in tra c u ta n e o u s ly . V acc ina tion  w ith in  a  few  d a y s  follow ing 
exposu re  p rov ided  com plete  im m u n ity  in  th e  g re a t m a jo rity  o f  cases. In t ra -  
cu tan eo u s  a d m in is tra tio n  w as n e a rly  a s  p ro tec tiv e  as th e  su b c u ta n e o u s  one.

Although an effective varicella vac
cine has existed for ten years now [16] 
the problem of active immunization 
is still unsolved. Tliis may partly be 
explained by the fact that varicella 
has been considered as a mild illness 
by both doctors and patients. In
vestigations in the past few decades 
revealed, however, that chickenpox 
can be dangerous and even lethal in 
immunosuppressed patients and in 
children in a poor condition due to a 
malignant disease [7, 8].

The first effective method to pre
vent varicella mortality was passive 
immunization by zoster immunoglo
bulin (ZIG) introduced by Brunnel 
et al [7, 8] and Gerson et al [9] to 
protect against varicella infection of 
patients with malignant disease treat
ed with cytostatics. ZIG has a moder
ate therapeutic efficacy in actual and 
more serious varicella.

Passive immunization was a great 
step forward. It is, however, all the

same important, especially in the 
above mentioned endangered cases, 
to investigate the possibilities of an 
active immunization. Takahashi et al
[16] passaged varicella virus lltimes 
on human embriónál lung tissue, then 
12times on guinea pig embryo cells 
and 2 — 5times on WT-38 type cells 
and the vaccine developed in this 
way has proved safe against varicella 
in susceptible children. The live at
tenuated vaccine was injected sub
cutaneously. Leukaemic and tu- 
mourous children were vaccinated 
with good results [11, 12, 13] with a 
similar vaccine, as it was shown by a 
series of detailed immunological ex
aminations. Antileukaemic treatment 
was suspended for one week before and 
after vaccination.

The first reports were followed by a 
great number of vaccinations in 
hospitalized children suffering from 
malignant and different other diseases 
and in healthy children living in
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closed communities or with their fam
ilies [1, 2, 3, 4, 5, 10, 14, 15, 18]. 
They all proved that the Takahashi 
vaccine was harmless and produced 
nearly 100% seroconversion and im
munity in healthy children suscep
tible to varicella. At least 80% safety 
could be achieved in case of recent 
contact with the virus in a hospital 
ward even after a few days incuba
tion. Moreover, vaccinated patients 
developed no or only a mild form of 
the disease which means 100% pro
tection against lethal manifestations. 
Recent studies have indicated that 
there is hope for the vaccine to be 
used with good results in the preven
tion of herpes-zoster, too.

Several decades ago a pioneering 
work was done in the field of active 
immunization against varicella by 
Ferencz, who recognized the intracu- 
taneous immunizing effect of the 
fluid content of varicella vesicles and 
proved it by a number of appropriate 
epidemiological and complement bind
ing methods. He called his procedure 
“varicellization”. After the first re
sults with live attenuated virus had 
been published, we called attention 
to those important early investiga
tions [6].

The present examinations were fo
cussed on the possibilities of active 
immunization to prevent the spread 
of varicella infection in a hospital 
ward.

Moreover we felt compelled to 
compare the results of the modern 
methods to those of Ferencz’s exam
inations.

P a t i e n t s  a n d  M e t h o d s

T h e  in v e s tig a tio n s  w ere c a rr ied  o u t 
d u rin g  f iv e  h o sp ita l epidem ics d u e  to  
im p o rte d  v a ric e lla  betw een  D ecem ber 
22 th , 1983, a n d  J u ly  3 rd , 1984. T h ey  in 
v o lv ed  39 c h ild re n  rang ing  in  age from  
3 m o n th s  to  12 y ears , suffering  fro m  d if 
fe re n t d isea se s . N one o f  th e m  h a d  m a lig 
n a n t  d isea se  o r  leukaem ia .

W h e n  v a ric e lla  occurred  in  a  w a rd , 
b lood  w as  ta k e n  from  a ll th e  p a tie n ts  w ith  
a  n e g a tiv e  h is to ry  fo r th e  illness to  p rove  
su s c e p tib ili ty  b y  serological te s ts . P a tie n ts  
w ith  n o  a n t ib o d y  response  w ere v a cc in a ted , 
th e  la te s t  36 h o u rs  a f te r  th e  m an ife s ta tio n  
o f th e  f i r s t  im p o rte d  varice lla . T hese 
ch ild ren  w e re  d iv id ed  in to  tw o ran d o m ized  
g ro u p s : p a ra l le l  to  each  su b cu tan eo u s v a c 
c in a tio n  w h e re  0.5 m l o f  T ak ah ash i v a c 
cine w as  u se d , one or tw o p a tie n ts  o f  th e  
ra n d o m iz e d  g ro u p  received  0.1 m l o f  th e  
v acc in e  in tra c u ta n e o u s ly . N o p rev io u s  se 
ro lo g ica l te s t s  w ere  done in  n ine cases an d  
th e  v acc in e  w as g iven  on ly  on th e  basis o f  
th e  h is to ry . L a te r  serological ex am in a tio n s  
show ed  t h a t  six  o f  th ese  n ine p a tie n ts  h ad  
b een  e x p o se d  to  chickenpox on  a n  ea rlie r  
occasion . C lin ica l follow -up e x am in a tio n s  
w ere  d o n e  on  th e  10th  p o s t-v acc in a tio n  
d a y  a n d  one  m o n th  la te r ; b lood  sam ples 
w ere  ta k e n  in  som e cases on th e  10 th  d a y , 
o th e rw ise  one  m o n th  a f te r  v acc in a tio n  fo r 
a n tib o d y  d e te rm in a tio n s . (D ischarged  p a 
tie n ts  w ere  a sk e d  to  come back  fo r co n tro l.)

T h e  v acc in e  u sed  w as th e  one labe lled  
L O T  7906 c o n ta in in g  th e  O K A  s t ra in  live 
a t t e n u a te d  v a ric e lla  v iru s  developed  b y  
T a k a h a sh i e t  a l [16] sen t to  u s  w ith  p r e 
s c r ip tio n s  o f  c o n tro l e x am in a tio n s . T he  
vacc ine  a r r iv e d  fro zen  in  d ry  ice a n d  w as 
s to re d  in  th e  deep -freeze r u n til assay .

T h e  a n t ib o d y  t i t r e  w as d e te rm in ed  b y  
E L IS A  (E n z y g n o s t V arice lla /Z oste r Solid  
P h a se  E n z y m e  Im m u n o assay , H o e c h s t 
O SM K  03, B eh rin g w erk e  AG, M arb u rg ) 
u sin g  a  F lo w  T ite r te k  M ultiscan  (E flab  
OY, H e ls in k i) . T he  in v es tig a tio n s  w ere  
a u th o r iz e d  b y  th e  Scientific  C ouncil a n d
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th e  R esea rch  E th ic a l C om m ittee  o f  th e  
H u n g a ria n  M in is try  o f  H e a lth . N o v ac 
c in a tio n  w as done  w ith o u t th e  in form ed 
c o n sen t o f  a t  le a s t one  p a re n t .

R e s u l t s

During the different hospital epi
demics in our department a total of 
96 children were found with a nega
tive history for varicella. Real sus
ceptibility was confirmed by serologi
cal examinations only in 33 cases. The 
other patients, although they were 
not vaccinated, did not get the 
disease even if they had contacted 
varicella patients.

Vaccination results are shown in 
Table I.

Neither local nor general reac
tions were recorded after subcuta
neous vaccination.

Intracutaneous vaccination was fol
lowed, in some of the cases, by local 
reaction 7 - 10 days after injection, 
which corresponds to Ferencz’s obser
vations. Two patients developed ery
thema 2—3 mm in diameter, two 
others had vesicles of the size of a

pinhead. In these latter cases no va
ricella vesicles were observed at any 
other area neither at that time nor 
later. None of the patients serocon- 
verted on the 10th day following 
vaccination. One of the three children 
showed seroconversion at another 
test one month later. When immunity 
was checked one month after vacci
nation, the antibody response in the 
two groups was satisfactory, although 
the results of the subcutaneously 
vaccinated group were somewhat bet
ter (Table II).

At the same time none of the pa
tients without elevation of antibody 
titre following vaccination developed 
varicella during the one month period 
of follow-up.

As it can be seen in Table I, va
ricella occurred in two subcutaneously 
vaccinated and in three intracuta- 
neously vaccinated patients, on the 
10th, the 12th, the 16th and two on 
the 17th day after vaccination.

The first subcutaneously vaccinated 
child who developed varicella on the 
10th day must have been infected 
earlier. The other intracutaneously

T a b l e  I

R e su lts  o f  Im m u n iza tio n  w ith  L ive A tte n u a te d  V aricella V accine

Number of cases

subcutaneous
vaccination

intracutaneous
vaccination

No of vaccinated patients 14 19
Local reaction 0 4
General reaction 0 0
Seroconversion on 10th day 0/1 0/2
Seroconversion one m onth later 12/13 10/13
Mild or m oderate varicella 2 3
Abortive varicella 0 2
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T a b l e  I I

Seroconversion  fo llow ing  ac tive  im m u n iz a tio n  ag a in s t varicella

Antibody titre
subcutaneous intracutaneous 

application

0 1 3
1 0  X 4 ‘ 1 3
1 0  X 4 2 7 4
1 0  X 4 3 2 —

1 0  X 4 4 — 2

1 0  x 4 s 2 1

N o  o f  exam ined  cases 13 13

vaccinated child presented with va
ricella on the 12th day had certainly 
been previously exposed to the disease 
since his brother who had not been 
hospitalized also contracted it. Tra
ditional varicella was observed in one 
case in each group. It was considered 
to be mild in the intracut aneously 
vaccinated patients with only a few 
but definitely varicella vesicles. One 
patient of the intracutaneous group 
manifested abortive varicella first 
with sudamina-like vesicles, another 
one with several small papular erup
tions. The only relationship between 
these signs and the vaccination was, 
however, the fact that we were ex
tremely attentive to any such mani
festation. Otherwise the incidence 
rate was the following: one case of 
varicella occurred in both vaccinated 
groups with each epidemic, which 
was an important factor proving that 
the children were in fact exposed to 
infection.

The six patients with earlier expo
sure to varicella (three vaccinated 
subcutaneously and three intracuta- 
neously) had no local or general reac
tion and they did not develop mani

fest varicella. Their immune titre did 
not rise after one month, in one ease 
it fell from I : 160 to 1 : 40.

D iscussion

Special emphasis has been put on 
the need of an effective vaccine by 
the recent discovery of the possible 
complications of varicella. The great 
number of examinations reviewed have 
proved that the OKA vaccine of 
Takahashi is up to all such require
ments. It has been demonstrated to 
be safe in patients with leukaemia and 
other malignant diseases. Still, as 
immunosuppressive cytostatics de
crease the degree of immunization, it 
has been agreed that such patients 
must be tested serologically for im
munity, and in case of susceptibility 
they should be given a temporary 
ZIG treatment until remission when 
active immunization can be done.

A great advantage of the vaccine 
is that, although it should be admin
istered the soonest possible, it is ef
fective even after exposure. Thus it 
can be of use for diminishing compli
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cations arising from imported infec
tions regularly occurring in hospital 
wards. Unfortunately the chain itself 
cannot be broken, as one case of mani
fest varicella was always observed 
when immunization was done after 
exposure. The same consequence could 
be drawn from our rather limited in
vestigations.

Administering the vaccine intracu- 
taneously was not a novel idea but 
rather the réintroduction of Ferencz’s 
examination, using now a well-tested 
vaccine and up-to-date serological 
methods. Our findings have confirmed 
the original observation in that a 
satisfactory degree of protection could 
be achieved with the virus given intra- 
cutaneously with one occasional ve
sicular eruption occurring at the in
jection site. No generalized symptoms 
appeared, and long term immunity 
was obtained.

The limited number of cases in
volved in the present investigation 
did not allow definite conclusions

about the value of intracutaneously 
applied vaccination. In any case, 
intracutaneous vaccination seemed to 
be somewhat less effective than sub
cutaneous one. This lesser degree of 
protection does not necessarily ensue 
from the intracutaneous administra
tion itself but rather from the smaller 
dose applied. In our latest examina
tions [17] 100% safety and serocon
version two weeks after vaccination 
were achieved using Ferencz’s orig
inal vaccine derived from chickenpox 
vesicles. Further studies will decide 
on the degree of protection that might 
be obtained with a larger dose of vac
cine given intracutaneously. It must 
also be considered whether any ad
vantage may be achieved from the 
virus dermotropism manifesting itself 
at intracutaneous administration.
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