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SUMMARY We undertook a four year study of 128 thalassaemic patients who had undergone
several transfusions, to determine the incidence of hepatitis B virus markers and the activities of
transaminases in their sera each month. The results showed that the possibility of these patients
contracting hepatitis B virus infection is still high, although on only one occasion was a transient
antigenaemia found, indicating low viral replication. Furthermore, the probability of contact with
hepatitis B virus increases with the number of transfusions and, therefore, with age. About 25%
of these patients were positive for hepatitis B markers and 80% for other hepatitis markers
including the case of cytomegalovirus hepatitis.

It has been known for some time that multitrans-
fused thalassaemic patients are at high risk of
contracting hepatitis B virus infection.'- This risk
has been reduced considerably by screening blood
donors for hepatitis B virus surface antigen, using
radioimmunoassay. Where there is a medium or
high incidence of asymptomatic carriers, however,
such as in Italy and other Mediterranean countries,
where the percentage of post-transfusion hepatitis B
infection (three per cent) is still such that it cannot
be disregarded, most cases of post-transfusion hepa-
titis are attributable to non-A, non-B virus.45
Cytomegalovirus hepatitis does occur, but in a

negligible percentage. Post-transfusion hepatitis
together with iron accumulation play an important
part in the onset and evolution of liver disease in
thalassaemic patients; their exact role is still, how-
ever, unknown.6
The aim of our study was to evaluate the

prevalence and evolution of hepatitis B and non-B
viruses by means of a serial study of hepatitis B virus
markers in 128 multitransfused thalassaemic
patients during a four year observation period.

Material and methods

Between August 1979 and August 1983, 128 thalas-
saemic patients were studied (65 boys and 63 girls;
age range 0 to 20 years). Samples of serum were

taken monthly from all the patients at the time of

transfusion treatment and were tested for hepatitis
B surface antigen and antibody, hepatitis B core
antibody, and hepatitis B e antibody and antigen
using solid phase radioimmunoassay (Abbott,
USA); serum alanine and aspartate transferase and
alkaline phosphatase activities and bilirubin concen-
trations were determined with standard methods.
Activities of five times higher than normal were
considered to indicate acute hepatitis.
When activities of transaminase were raised the

patients' sera were also tested for IgM cytomegalo-
virus antibody, Epstein-Barr virus antibody (Enzyg-
nost Citomegalia ELISA-Cellognost Mononuc-
leosis IHA, Istituto Bhering, Italy), IgM hepatitis B
core antibody, and IgM hepatitis A antibody
(Abbott).
One hundred patients were monitored for four

years, and the remaining 28 patients (who had
started treatment later) were followed for at least six
months.

Patients were transfused with leukocyte poor or
leukocyte deprived (with Erypur filters, Organum
Technica) red cell concentrates which were donated
by voluntary donors who had been hepatitis B
surface antigen negative at radioimmunoassay
screening. A sample of 1557 voluntary blood donors
were screened serologically in August 1982.
Most of the patients underwent chelating treat-

ment consisting of desferrioxamine (40 mg/kg) given
by continuous subcutaneous infusion pump for eight
hours five days a week.
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Results

The incidence of hepatitis B virus markers in the 100
patients followed for four years is given in Table 1.
At the start of the study only one patient was
positive for hepatitis B surface antigen and hepati-
tis B e antibody and four were positive for hepatitis
B surface antibody, hepatitis B core antibody, and
hepatitis B e antibody (indication of recent infec-
tion). Seventy four were positive for hepatitis B core
antibody or hepatitis B surface antibody, or both
(previous hepatitis B virus infection), and 21 were
negative for all the hepatitis B virus markers. At the
end of the four years the number of patients
negative for hepatitis B virus markers had decreased
from 21 to 12, the number of patients with anti-
bodies had increased, and the one subject who was
hepatitis B surface antigen positive at the beginning
was still positive.
The figure shows the serologic findings at the end

of the study for all the patients subdivided according

Table 1 Incidence ofhepatitis B virus markers in 100
multitransfused thalassaemic patients between 1979 and
1983

August 1979 August 1983
(n=100) (n=100)

HBsAg+, anti-HBe+, anti-HBc+ 1 1
Anti-HBc+, anti-HBs+, anti-HBe+ 4 7
Anti-HBc+, anti-HBs+ 43 50
Anti-HBs+ 24 28
Anti-HBc+ 7 2
Negative 21 12

HBsAg=hepatitis B surface antigen; anti-HBe=hepatitis B e antibody; anti-
HBc=hepatitis B core antibody; anti-HBs=hepatitis B surface antibody;
+ =positive.

to age group. The 28 patients who entered the study
after it started are also included. No antibodies
associated with hepatitis B virus were found in
patients under 4 years of age but all those aged over
12 years had virus markers. Fifty three older
patients had been transfused before the days when
donors were tested for hepatitis B surface antigen.

Post-transfusion hepatitis was observed in 32 of
the 128 children (asymptomatic in 31, icteric in one)
(Table 2). Hepatitis B surface antibody, hepatitis B
core antibody, and hepatitis B e antibody were
detected in only eight of these patients, immediately
after the rise in the activities of alanine and
aspartate transferases, showing that the hepatitis
was caused by hepatitis B virus. A transient hepatitis
B surface antigenaemia was noted in only one of
these patients. The remaining 24 patients, negative
for all hepatitis B virus markers, were assumed to
have non-A, non-B hepatitis; one of them was
positive for IgM cytomegalovirus antibody.

Results of serologic screening of 1557 voluntary
blood donors performed in August 1982 are shown
in Table 3.

Discussion

Our study shows that multitransfused thalassaemic
patients are at high risk of contracting post-
transfusion hepatitis. The careful selection of blood
donors, however, has reduced noticeably the inci-
dence of hepatitis B compared with the period
1970-9 when four of 47 patients showed transient
positivity for hepatitis B surface antigen and five
icteric hepatic episodes were observed.7
The possibility of contact with hepatitis B virus
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Figure Hepatitis B virus markers in 128 multitransfused
thalassaemic patients according to age group (%)

HBsAg=hepatitis B surface antigen; HBsAb=hepatitis B surface antibody;
HBcAb=hepatitis B core antibody; HBeAb=hepatitis B e antibody.

Table 2 Incidence ofhepatitis shown by raised
concentrations oftransaminases in multitransfused
thalassaemic patients

Total 128
(a) Patients with no appreciable 96

increase in serum alanine
and aspartate transferase
concentrations

(b) Patients with - appreciable 32
increases in serum alanine and
aspartate transferase concentrations

Hepatitis B
Anti-HBs, anti-HBc, 8 (25%)
and anti-HBe, including
one episode of transient HBs
antigenaemia

Hepantis non-B
No subsequent seroconversion, 24 (75%)
including one episode of
cytomegalovirus hepatitis
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Age
group 9-12
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Table 3 Results ofscreening for hepatitis B virus markers in 1557 blood donors

No. % HBsAg Anti-HBs Anti-HBc HBeAg Anti-HBe

170 10-9 - + + - +
235 15-1 - + + - -
36 2-3 - - + - +
110 7-0 - + - - -
62 4 - - + - -

944 60-6 - - - - -

HBsAg=hepatitis B surface antigen; anti-HBs=hepatitis B surface antibody; anti-HBc=hepatitis B core antibody; HBeAg=hepatitis B e antigen;
anti-HBe=hepatitis B e antibody. +=positive; -=negative.

remained high and seroconversion was rapid: only
once could a transient surface antigenaemia be
found, probably due to low viral replication. In
contrast there was a noticeable and prolonged
increase in the activity of the transaminases (4 to 8
months).
Of the blood donors, 39*2% were positive for

hepatitis B virus markers, including 2-3% positive
for hepatitis B core antibody and e antibody which is
a pattern indicating possible virus B carrier.
Furthermore, 32*3% of them presented with hepati-
tis B core antibody which, according to some
authors, could be an indirect marker of chronic
carriers of non-A, non-B hepatitis.8 Therefore,
screening with third generation methods for hepati-
tis B surface antigen alone is not sufficient to
prevent post-transfusion hepatitis B virus infection.
The probability of coming into contact with

hepatitis B virus increases in direct proportion to the
number of transfusions, and thus age: in fact all the
thalassaemic children over the age of 12 years were
positive for one or more hepatitis B markers. The
fact that the older patients were all positive for
hepatitis B markers could, however, be partly
historical. In other words, it seems that our patients
all come into contact with hepatitis B virus but the
infectivity must be generally so low that it does not
result in hepatitis, although it causes seroconver-
sion.
Of particular interest are the episodes of acute

hepatitis in 32 patients shown by the serial study of
the transaminase activities.
For our patients the risk of contracting hepatitis B

was clearly higher than that reported in other series
of multitransfused subjects, even though it has
reduced noticeably in past years.9 In the present
study there were 23 episodes of hepatitis B attribut-
able to non-A, non-B virus-about 75% of the
episodes observed. This percentage is lower than that
reported by other authors in series of multitrans-
fused subjects in the USA, Italy, and Australia.5 9 10
We also showed the possibility of double infection

since one patient presented two episodes of in-
creased activities of transaminases, separated by an

interval of nine months. The first increase was
associated with negativity to all the hepatitis virus
markers and was attributable to non-A, non-B
hepatitis; the second, in which the specific IgM
values were positive, was attributable to cytome-
galovirus hepatitis.
The sustained increase in the transaminase activi-

ties may be partly explained by the histologic
pictures of chronic aggressive hepatitis described
previously by some of us.1I It is probable, however,
that pictures of chronic hepatitis are produced by
hepatitis B virus only exceptionally; most patients
have a chronic hepatitis non-A, non-B, although it is
not excluded that the iron overload is responsible
for the persistence of chronic inflammatory disease
even in cases with optimal hepatitis B virus
clearance. 12-13

In conclusion, early hepatitis B vaccination of
thalassaemic children could prevent hepatitis B virus
infection. Furthermore, more careful selection of
blood donors, excluding from donation those impli-
cated in episodes of post-transfusion hepatitis, will
help to prevent non-A, non-B virus infection.'4
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