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SUMMARY The study of surgical liver biopsy specimens obtained during splenectomy in 86
children with thalassaemia indicated that such patients may develop liver disease that evolves into
cirrhosis. Histological characteristics suggest that it is post-necrotic cirrhosis. Onset of cirrhosis in
some patients may occur as early as 7-8 years old, and at age about 15-16 years most children
with thalassaemia show features of cirrhosis. In addition to fibrosis, hepatitis, or even aggressive
hepatitis may develop as has also been observed in patients without thalassaemia who have
undergone multiple transfusions. This study presents the current probable evolution of liver
disease in patients with thalassaemia and may thus serve as a reference from which to evaluate
any future progress in the treatment and care of patients with Cooley's disease.

Liver disease in patients with thalassaemia major is
due to various causes: haemosiderin overload may
provoke hepatocyte necrosis and fibrosis'; multiple
transfusions may cause repeated episodes of hepati-
tis that tend to become chronic.2 3 Progress made in
the last decade in the general treatment of patients
with thalassaemia and improvements in the orga-
nisation of centres for diagnosis and treatment of the
disease indicate that it may soon be possible to
postpone the onset of secondary haemochromatosis
in patients with thalassaemia.
To evaluate the effects of current treatment of

thalassaemia we studied systematically the histolo-
gical modifications in surgical liver biopsy specimens
obtained from 1976-81 in children of different ages
with thalassaemia undergoing splenectomy. This
study differs from our other studies on needle
biopsies.23 The series of patients in the present
study was not selected on the basis of suspected
chronic hepatitis but consisted of patients who
underwent splenectomy when liver function tests
were not severely altered; in addition the biopsies
were surgical and, therefore, of greater diagnostic
accuracy.

Materials and methods

We examined liver biopsy specimens from 86
children with Cooley's disease attending various

Italian centres for the diagnosis and treatment of
thalassaemia-namely, Clinica Pediatrica, Univer-
sity of Milan; Galliera Hospital, Genoa; Clinica
Pediatrica, University of Turin; and Santa Anna
Hospital, Ferrara. The patients were aged between
3 and 16 years when splenectomry was performed
according to the usual protocol.

All patients were homozygous but with different
molecular defects responsible for fi -thalassaemia
because of their different regional origins. It was not
possible to obtain the history of each patient's liver
disease; the only reliable data available were those
obtained at splenectomy (Table).

Only one of the 86 children presented with
positive hepatitis B serum antigen (HBsAg), which
subsequently remained positive for about 10 years.

Table Clinical data in 86 children with thalassaemia
at splenectomy between 3 and 16 years of age

No (%)

Bilirubin >34 jAmoUl (2 mg/l00 ml) 86 (1()))
Serum albumin 3-5 g/100 ml 69 (80)
y-globulin > 1-3 g/100 ml 86 (100)
Serum asparate Normal 26 (30)

transaminase and Two to three-fold increase 43 (5()
serum alanine Four to six-fold increase 17 (20)
tramsaminase

Hepatitis B serum
antigen Positive 1 (12)
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The other markers were evaluated systematically
only in the last four years of our study in a limited
number of patients. The data available show that
over 12 years of age a positive response for one or
more markers (anti-HBsAg, anti-HBcAg, anti-
HBeAg) is constant.

Desferrioxamine was administered intramuscu-
larly according to various regimens at the different
centres; only since 1980 has a single protocol been
used-namely, specific subcutaneous administration
with infusion pumps at a dose of 20-60 mg/kg/body
weight a day for four to 7 days a week.

Histology. The liver tissue was fixed in formalde-
hyde solution or Bouin's fluid, embedded in para-
ffin, and examined with haematoxylin eosin stain,
van Gieson's stain, silver impregnation, and Perls's
test for iron. Five criteria were used to evaluate the
degree of fibrosis:
Minimum fibrosis was defined as when only the

portal spaces appeared enlarged, due to increase in
connective tissue;

Moderate fibrosis was indicated by more or less
broad fibrotic bands extending from the portal
spaces to inside the acinus;

Massive fibrosis was indicated by formation of
portoportal bridges;

Initial cirrhosis was indicated by the presence of
some pseudolobules;

Cirrhosis was indicated by the entire biopsy
sample having a pseudolobular structure.
In addition to fibrosis, inflammatory infiltrates were
always present suggesting non-specific reactive
hepatitis, persistent hepatitis, and aggressive
hepatitis.5

Results

In the course of liver biopsies performed during
splenectomy in children with thalassaemia we found
four types of lesion in various combinations-
namely, siderosis (constant and massive), hepatic
foci of haemopoiesis (mainly in the youger patients),
fibrosis in all stages up to cirrhosis, and hepatitis.
As the final development of liver disease in

patients with thalassaemia is cirrhosis, we have
given particular attention to the evolution of cirr-
hosis as well as to the alterations that precede it or
that may accelerate its evolution. In the younger
patients with thalassaemia (3-5 years old) fibrosis
was generally limited to the portal spaces that
appeared enlarged; later generally active septa
appeared (Fig. 1), which formed portoportal and
centroportal bridges. These septa delimited the liver
parenchyma in areas in which atypical liver cell
regeneration produicing pseudolobules was subse-
quently observed (Fig. 2). This evolution towards

Fig. 1 Liver biopsy specimen from a 7 year old child
showing two enlarged andfibrotic portal spaces linked by a
fibrotic bridge; the inflammatory infiltration is mild. (Van
Gieson's stain x 120).

cirrhosis was progressive with age (Fig. 3): there was
a minimum increase in fibrotic tissue in liver biopsy
specimens only in the patients of 3-5 years; in those
over 11 years old cirrhosis was common (11 out of
25); and at 15-16 years old most showed cirrhosis.
Furthermore, in some patients the onset of cirrhosis
was particularly early (8-9 years). It was not
possible to identify causes favouring this phenom-
enon: in fact these children did not differ appreci-
ably from those in whom cirrhosis developed later in
the number of transfusions received, the number of
previous episodes of acute hepatitis, or the in-
flammatory histological picture; also the patterns of
the hepatitis B virus markers were similar.

Portal spaces and newly formed septa were
usually the sites of inflammatory infiltrates, which
consisted of lymphocytes, plasma cells, fibroblasts,
and macrophages full of haemosiderin. In addition,

Fig. 2 Liver biopsy specimen from a 13 year old child
showing macronodular cirrhosis with thickened bands; the
inflammatory infiltration is still present. (Van Gieson's
stain x 48).
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Cirrhosis
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Fig. 3 Liver disease in 86 children with thalassaemia according to age. O indicates no hepatitis; * indicates minimum
hepatitis; * indicates aggressive hepatitis; 0 indicates persistent hepatitis.

inflammatory foci were noted inside the liver
parenchyma near islands of necrotic hepatocytes
with occasional Councilman's bodies. Thus, patterns
were observed of non-specific reactive hepatitis (21
cases), persistent hepatitis (43 cases), and aggressive
hepatitis (11 cases).

Discussion

Liver disease in patients with thalassaemia is one of
the best known examples of erythropoietic
haemochromatosis.1 69 Studies with an electron
microscope of liver biopsy specimens from children
with thalassaemia have shown that the deposition of
collagen occurs very early in life (age 3-13 months),
starting in Disse's space and seeming to precede
hepatocyte necrosis' This early fibrinogenesis can-
not be observed with a light microscope; instead
portal fibrosis can be seen (at 3-5 years), which is
followed by the formation of fibrous septa, generally
active, consisting of portoportal and portocentral
bridges. In this way prevalently macronodular post-
hepatitis cirrhosis develops; the incidence of cirr-
hosis increases progressively, so that at 15-16 years
almost all the children with thalassaemia that we
studied showed features of cirrhosis.

In previous observations we made on needle
biopsies the high incidence of chronic hepatitis in
multiply transfused patients with thalassaemia was
emphasised;2 3 it is probable that this phenomenon
is also due to the high incidence of hepatitis B virus
infections in the Italian population. The present
observations on surgical liver biopsies (in children
who did not present with severely altered results to
liver function tests) confirm our previous results: of

86 patients, 75 showed features of hepatitis includ-
ing 11 of aggressive hepatitis. This finding is similar
to that in series of other patients without thalass-
aemia who have undergone multiple trans-
fusions.912

These observations underline the fact that in
patients with thalassaemia the problems connected
with progressive liver impairment are becoming
increasingly serious, especially now that improved
transfusion and support treatment delay the onset of
heart failure. Possible ways of delaying the evolu-
tion of liver disease that in patients with thalas-
saemia develops into cirrhosis, include treatment
with desferrioxamine given subcutaneously with
continuous infusion pumps,13 vaccination against
hepatitis virus, and antiviral drugs; the usefulness of
steroids still seems rather limited even in cases
which suggest aggressive hepatitis.3

In conclusion, we believe that our findings
accurately reflect the likely development of liver
disease in patients with thalassaemia in north Italy in
the years 1976-81. They thus may serve as a
reference from which to evaluate the efficacy of new
methods of treatment, better health care, and better
social services in improving the prognosis of patients
with thalassaemia.
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