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Transfusion hepatitis may he p re
vented in two ways, (i) by selection 
of suitable, virus-free donors, and 
(ii) by protection with gamma globu
lin of the patient receiving the tran s
fusion. As it has been shown previ
ously, the first m ethod cannot offer 
100 per cent protection, there being 
no laboratory m ethod by which the 
virus carriers could reliably be screen
ed. Therefore the passive protection 
afforded by gamma globulin cannot be 
left unconsidered. As to  the protec
tive effect of gamma globulin, it  is 
still generally believed th a t it affords 
protection exclusively against epidem
ic hepatitis bu t cannot prevent the 
development of transfusion hepatitis.

In  a previous study [1] we started  
from the hypothesis th a t some cases 
o f transfusion hepatitis might be 
caused by the A virus and in these 
high doses of gamm a globulin would 
be effective, although it did not 
seem unlikely, either, tha t high 
doses of gamma globulin might afford 
some protection against the В virus.

The experiments were carried out 
on prem ature infants partly  because 
they are given m any transfusions of 

* whole blood and plasma, and partly

because their body weight being low, 
small quantities of gamm a globulin 
are sufficient to ensure a high an ti
body level. Finally, in this case the 
mechanism of an eventual protection 
is easy to  explain as in the absence of 
active antibody production only pas
sive protection may play a part.

Thus we gave 8 ml/kg gamm a glob
ulin together with the first trans
fusion to  about 50 per cent of the 
prem atures involved in the investiga
tions. While of the 205 controls, which 
had received transfusions without 
gamm a globulin, 15 developed hepa
titis (Table I, group 1), of the 182 of 
the transfusion -j- gamma globulin 
group only one contracted hepatitis 
(Table I, group 2).

In  the group without gamma glob
ulin there was 1 case of hepatitis 
for every 78 transfusions, in the 
gamma globulin-treated group this 
ratio was 1 to 964. No case of hepatitis 
occurred among a large num ber of 
simultaneously hospitalized prem a
tures receiving neither transfusions 
nor gamma globulin. Accordingly, the 
infection was not oral, nor due to 
injections, bu t was transm itted  by 
transfusion.
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The results have proved th a t the 
in cidence of hepatitis caused by blood 
or plasm a transfusions could be re- 
du ced by the use of excessive doses of 
g am m a globulin. The protective ac
t io n  m ay  he explained in two ways.

Ma t e r ia l s  and  M eth o d s

Every premature infant receiving trans
fusions of blood and/or plasma was given 
simultaneously with the first transfusion 
or a few days after it 4.0 ml/kg body 
weight of gamma globulin intramuscu-

T a b l e  I

Group Number of cases

Transfusions per one 
premature infant

Number of cases 
of hepatitis

Number of 
transfusions per 
case of hepatitisNumber

(average)
Total, ml 
(average)

G roup  1 .
Transfusion only ................. 20 5 5 .7 102 15 78

G roup  2 .
Transfusion 8 .0  ml/kg 

gamma globulin............... 182 5 .3 82 1 96 4

G roup  3.
Transfusion -j- 4 .0  ml/kg 

gamma globulin............... 42 3 7 .0 147 3 9 87

(i) A certain percentage of the  cases 
o f transfusion hepatitis is caused by 
th e  A v irus, against which gamma glob
ulin  affords protection, (ii) Exces
sive doses of gamma globulin may 
offer some protection against the В 
virus, too, owing to  its antigenic 
com ponent common with A virus.

In  everyday practice i t  would be 
too  expensive to use such high doses 
o f gam m a globulin as were applied 
in  our first experiments made in 
order to  elucidate certain basis prin
ciples. In  the present studies we 
have therefore examined the  inci
dence of hepatitis among prem ature 
in fan ts  treated  with transfusions of 
blood or plasma and a dose of gamma 
globulin half of tha t m entioned above.

larly. Prematures subjected to exchange 
transfusion were exceptions to this rule; 
in these cases the dose was 8.0 ml/kg. The 
group of prematures treated with transfu
sions but no gammaglobulin in the previous 
experiment served as control, while the 
group receiving neither transfusions nor 
gamma globulin served for excluding the 
possibility of the occurrence of epidemic 
hepatitis. Blood was obtained from the 
National Blood Donor service. Most of the 
plasma originated from one donor, a small 
part was pooled plasma. Gamma globulin 
was supplied by the Institute for Sero- 
bacteriological Production and Research 
“Human”, Budapest, and had a protein 
concentration of 10 per cent.

The experimental period lasted from 
December 1, 1961, till February 15,
1963.
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R esu lts

During the mentioned period, 1030 
prem ature infants were trea ted  a t the 
Hospital for Prem ature Infants. Of 
these 316 died, most of them  a few 
days after birth. Of the  survivors, 
423 received transfusions and gamma 
globulin; 291 prem ature infants re
ceived neither transfusions nor gamma 
globulin. In  the la tte r group no hepa
titis occurred. In  addition, 28 prema
tures were treated by blood exchange 
transfusion. None of these prematures 
developed hepatitis, b u t this group 
was too small to be evaluated sepa
rately. All infants had the same medi
cal care and nursing.

About 50 per cent of the  prematures 
had transfusions of blood, the rest 
transfusions of both blood and plasma. 
The number of blood and plasma 
transfusions was 2994, thus the aver
age for 1 prem ature infant was 7.0; 
the average volume, 147 ml. The aver
age interval between the injection of 
gamma globulin and the last trans
fusion was 37 days. Following the 
injection of gamma globulin, the 
transfusion series was discontinued 
after 40 days in about 50 per cent, 
and after 70 days in 90 per cent of 
the cases.

Of the 423 prem ature infants trea t
ed with transfusions and gamm a glob
ulin (4.0 ml/kg) 3 developed hepati
tis (Table I, Group 3).

Case 1. В. E., received a total of 350 ml 
of blood and plasma on 20 occasions 
during the 2 1/2 months following birth. 
From all batches of plasma given to this 
baby, other infants, too, received transfu

sions. Of the bloods transfused to th is  
baby, 21 others also received transfusions, 
14 infants once, 4 twice and one infant 12 
times. None of these infants developed 
hepatitis. The interval between the first 
transfusion and the onset of hepatitis 
was 87 days, that between the last trans
fusion and the onset of hepatitis was 18 
days. The virus-containing blood must 
have therefore been among the first 
transfusions given to the baby. The baby 
recovered.

Case 2. S. P., received a total of 21 3 ml 
of blood and plasma on 14 occasions 
during the 45 days following birth. This 
infant received one batch of blood by  
himself, all the others he shared with other 
infants; the blood transfused to him were 
shared once with 12 other infants and 
twice with 1 infant. None of the other 
infants developed hepatitis. The interval 
between the first transfusion and the 
onset of hepatitis was 39 days. The patient 
recovered.

Case 3. H. R., a total of 285 ml o f  
blood or plasma was administered on 24 
occasions over 3 months following birth. 
Four blood specimens were given to this 
premature infant alone, the others were 
shared with 17 babies once, 5 twice, with 1 
four times and with 1 five times. None o f  
these other infants contracted hepatitis. 
The onset of hepatitis was noted on the 
94th day after the first, the 20th day after 
the last transfusion. The patient recovered.

Summing up, the three babies were 
given transfusions on 58 occasions; 
of these in 53 instances the bloods 
and plasm as were shared with o th er 
infants.

Comparison of these results w ith 
those for the  earlier groups receiving 
8 ml/kg gam m a globulin and those 
given no gam m a globulin (Table I) 
revealed th a t  gamma globulin in a  
dose of 4 ml/kg also definitely reduced 
the incidence of transfusion hepatitis.
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Considering the num ber of prem ature 
infants, the incidence of transfusion 
hepatitis seems to  have been higher 
am ong those treated  with the lower 
dose of gamma globulin. However, 
i f  th e  num ber of transfusions is taken 
in to  account — and from the point 
o f  view of potential infection this 
was the  more im portan t factor —, 
th e  protective effect was the same in 
bo th  groups.

D isc u ssio n

W hen evaluating the results the 
f irs t question is whether epidemic 
hepatitis did not occur in the ward, 
as in th a t  case the protection afforded 
by  gam m a globulin m ight be ascribed 
to  its well-known effect against the 
A virus. As neither in the earlier 
n o r in the present series of experi
m ents was hepatitis observed in any 
of the  prem ature infants who had 
no  transfusions and had been given 
no  gam m a globulin, it  m ay be sta ted  
th a t  epidemic hepatitis did not occur 
in  our material. The manipulations 
a n d  injections other than  those in 
volved in the transfusions cannot be 
blam ed, either, because there was 
no difference in this respect between 
the  various groups. I t  is therefore 
certa in  th a t  the hepatitis was m ediat
ed  by transfusion in every case.

An objection th a t might be raised 
against the effectiveness of gamma 
globulin is th a t it  m ight have been 
only the  prem atures developing hepa
titis  who had received blood prepara
tions containing virus. However, in

th e  previous experim ental series the 
incidence of transfusion hepatitis in 
th e  group receiving no gam m a globu
lin was comparable to  the  world-wide 
frequency of virus carriers. In  the 
present series round 3000 transfusions 
o f blood or plasma were performed, 
representing 3000 instances of po ten
tia l infection, even if  more th an  one 
in fan t was treated w ith the  same p re 
paration. We are unable to  determ ine 
th e  exact number of the  donors, since 
a  num ber of infants was trea ted  with 
the  pooled plasma of from  5 to  10 
persons, and because both  the blood 
and  plasma donors donated blood or 
plasm a repeatedly.

I t  is unlikely th a t exclusively those 
5 bloods or plasmas would have con
tained  virus of which the  affected 
prem atures alone received tran sfu 
sions. As it has been pointed out, in 
th e  first case there was no such p re
paration, which would have been 
given only to the infected infants. 
In  the second case there was ju s t one 
preparation, in the th ird  there  were 
4, which the infants received alone. 
On 53 occasions they  had  shared 
th e  preparations w ith o ther in 
fants, of which none developed hepa
titis.

A comparison of the  present results 
w ith those obtained in  the  previous 
series for the group trea ted  w ith 
transfusions but no gam m a globulin 
seems to prove th a t  protection 
against transfusion hepatitis is 
afforded not only by  8.0 ml/kg, 
b u t also a 4.0 ml/kg dose of gam m a 
globulin.
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Summary

In previous experiments it was 
found th a t the incidence of transfu
sion hepatitis was significantly reduced 
among prem ature infants subjected 
to  a series of blood or plasma tran s
fusions when simultaneously with the 
first transfusion a high dose (8.0 
ml/kg) of gamma globulin had been 
administered.

In  the present experiments the 
dose of gamma globulin was reduced 
to  4.0 ml/kg, to  determine how this 
would affect the  incidence of trans-

DR. G. N yerg es  
Gyáli ú t 5
Budapest IX ., H ungary

fusion hepatitis among prem ature 
infants. Of the 423 prem atures thus 
treated  3 developed hepatitis.

By comparing this result with th a t  
obtained in the previous study, it  
may be sta ted  th a t this lower dose 
of gamma globulin seemed to  afford 
protection against transfusion hepa
titis.
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