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Haematological changes in active chronic hepatitis
with reference to the role of the spleen
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From the General Hospital, Nottingham

SYNOPSIS The haematological role of the spleen has been investigated in a series of 22 patients
with active chronic hepatitis. Severe pancytopenia occurred in one patient after three years of steroid
therapy and this episode was associated with an increase in spleen size and a high splenic index of
red cell destruction. Although the spleen was usually enlarged in the remainder of treated and
untreated patients no others showed increased splenic haemolysis. The red cell survival was slightly
reduced in most patients but splenic pooling of red cells and expansion of the plasma volume did not
significantly reduce the haematocrit level. No consistent haematological differences were detected
between the untreated and the treated patients.

Active chronic hepatitis is an immunological dis-
order in which frequently there is evidence of multi-
system disease. Splenomegaly is a common asso-
ciation. Whilst serious haematological problems are
unusual a hypersplenic syndrome may occur
(Duesberg and Gramlich, 1967) and there have been
reports of haemolytic anaemias (Pengelly and Jen-
nings, 1971; Panush, Wilkinson, and Fagin, 1973).
Recently interest in splenectomy in active chronic
hepatitis has arisen following descriptions of its
beneficial effects in the hypersplenic syndromes
(Duesberg and Gramlich, 1967), as a method of
enhancing immunosuppressive therapy (Boye, Nor-
d6y, and Gjone, 1972), and as a primary therapeutic
procedure (Fodor and Barbarino, 1972). We report
here some aspects of splenic function in relation to
blood changes in a series of patients before and
after treatment.

Patients and Methods

A group of 22 patients were studied who formed a
consecutive series admitted to hospital for investi-
gation and treatment of active chronic hepatitis.
Sixteen newly diagnosed and untreated patients
were seen and studies were repeated on nine of these
patients after three to 36 months on steroid therapy.
The other six patients had already been on steroid
or immunosuppressive therapy for between six and
28 months when first seen. The diagnosis of chronic
aggressive hepatitis without cirrhosis was established
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on percutaneous or open liver biopsy in all cases
using the criteria suggested by De Groote, Desmet,
Gedigk, Korb, Popper, Poulsen, Scheuer, Schmid,
Thaler, Uehlinger, and Wepler (1968). None of the
patients were positive for hepatitis-associated
antigen and none had Wilson's disease. No patients
had been taking oxyphenisatin or alpha methyldopa.
The routine haematological investigations were

carried out using standard methods. Haematocrit
levels were determined in duplicate with Wintrobe
tubes, allowance being made for plasma trapping
(Chaplin and Mollison, 1952). Erythrocytes were
labelled with 80-100 ,uCi sodium chromate
(Na251CrO4) and measurements of red cell mass
and splenic red cell pool were made using themethods
described earlier (Toghill and Green, 1972). The
red cell survival was expressed as the time in days
for 50% loss of 51Cr from the circulating red cells
(Tso51Cr). With this technique normal values were
24-28 days. The plasma volume (PV) was estimated
using 1311-labelled human albumin, thyroid uptake
having been blocked by the administration of oral
iodine in the previous 72 hours.

Surface radioactivity was measured using a
scintillation counter with a collimator of 3 cm
diameter and 5 cm depth. Radioactivity was
recorded from the following sites with the counter
vertical and the subject supine: (a) heart, over the
left sternal edge from third to fifth spaces; (b) liver,
in the right midclavicular line 4 cm above the costal
margin; (c) spleen, between the left midclavicular
and axillary line over the seventh interspace.
The increases in organ/heart ratio during the period
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Figl Red cell mass, plasma volume, and red cell survival ofthe patients with untreated and treated active chronic
hepatitis.

of 50% loss of 51Cr from the circulating red cells
were determined. This change in ratio for liver and
spleen when multiplied by 100 gave an arbitrary
value for the liver and spleen indices as described
by Jandl, Greenberg, Yonemoto, and Castle (1956).

Splenic size was assessed by 99mTc scintiscanning.
The spleen volume was calculated according to the
formula v = 0-3 /a3 where v represented the volume
of the spleen in ml and a the largest spleen surface
area in cm2 (Fischer, 1970).

Results

HAEMATOLOGICAL FINDINGS

Figure 1 shows the values for red cell mass, plasma
volume, and red cell survival in the patients with
active chronic hepatitis. The mean red cell mass in
the untreated and treated patients was similar at
22-3 ± 4-8 and 24-1 ± 3-9 ml/kg respectively. These
values were significantly reduced below the normal
values of 30 3 ± 5-6 ml/kg for healthy adults
p < 0-001). The plasma volumes in the majority of
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patients were normal with similar results in un-
treated (mean 38-5 + 86 ml/kg) and treated patients
(mean 40 3 ± 8-0 ml/kg). The red cell survivals
(T505ICr) of both the untreated patients and the
treated patients are also shown in figure 1. In six of
nine patients studied again after the institution of
steroid therapy red cell survival was mildly pro-
longed, in two there was no change, and in the one
patient in whom there was a hypersplenic crisis, the
Tso5lCr fell from 24 to 12 days. In this patient the
Coombs test became positive but in all the other
patients the test was negative.

Values for white cell counts and platelet counts
are shown in figure 2. The total white blood count
was substantially normal at first attendance in most
of the untreated patients (mean 6-0 x 109/l) and
treatment with steroids did not significantly alter
the levels (mean 6-4 x 109/l). One patient had an
eosinophilia of 12% of 3-1 x 109/l but in all the
other patients the eosinophil count was less than 5 %.
Seven of the 22 patients had platelet counts less than
150 x 109/l when first seen. Steroid therapy did not
influence the platelet counts, the mean value in the
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Fig 2 White cellandplatelet
counts in patients with untreated
and treated active chronic hepatitis
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Fig 3 Results ofsurface
counting studies showing spleenl
heart ratios in untreatedpatients
(left) and in treated patients
(right). Shaded area indicates
normal range.
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untreated patients being 180 x 109/l and in the
treated group 179 x 109/1. LE cells were detected in
four patients. Bone marrow biopsies were performed
at first attendance. These were regarded as normal
in all except two cases where there was an excess of
lymphocytes forming 18 and 160% of the total cells.

SPLENIC FUNCTION
The splenic volume, calculated from the maximum
surface area on the splenic scintiscan, was increased
above the normal range of 0 129 ± 0 043/1 (Westin,
Lanner, Larsson, and Weinfeld, 1972) in 15 of the
22 patients with a mean of 0 250 + 0 148/1. Steroid
therapy from three to 15 months produced a
reduction in spleen size in seven of the nine un-
treated patients. A small splenic red cell pool of
between 5 and 14% was detected in 11 patients.
Owing to the technical difficulties inherent in this
method of measuring the splenic red cell pool values
of less than 5% were disregarded.
The results of the surface counting studies are

shown in figure 3. The initial mean spleen/heart
ratios in the untreated and treated groups were
similar at 0-58 ± 0 35 and 0 63 ± 0 49 respectively.
These findings did not differ significantly from the
ratio of 0 56 ± 0-18 found in normal non-spleno-
megalic subjects. Some patients had high initial
spleen/heart ratios of greater than unity but these
patients did not show evidence of excessive accumu-
lation of radioactivity in the spleen subsequently.
The spleen indices of erythrocyte destruction were
usually less than 40 as in normal subjects (Toghill,
1965). There was no consistent change in the splenic

index with treatment. Marked splenic haemolysis
only occurred in the patient with the hypersplenic
crisis. In the 22 patients the splenic index bore no
statistical relationship to spleen size, splenic red cell
pool, red cell survival, or plasma volume.

HYPERSPLENI SM
In this series of 22 patients there was no evidence of
severe hypersplenism at first attendance. One patient
suffered a relapse of hepatitis three years after
starting treatment with steroids and during this
phaseshehad severe pancytopenia. Her bonemarrow,
which was normal at the onset of hepatitis, showed
at this stage marked hyperplasia of all three haemo-
poietic components while concurrently she had a
haemoglobin of 7 0 g/dl with a 28% reticulocytosis,
a leucopenia of 0-65 x 109/l, and a thrombocyto-
penia of 15 x 109/I. The T5o51Cr fell from 24 to 12
days and the splenic index was high at 148. The
liver index was normal. The spleen volume rose
only from 215 to 292 ml. The Coombs test was
positive. LE cells were frequent. Leucocyte agglu-
tinins were detected. Although splenectomy was
contemplated a massive dose of steroids combined
with azathioprine controlled the situation which
did not recur, with a subsequent reduction in therapy.

Discussion

No attempt has been made in this present work to
study any direct effect the spleen might have on the
liver in a presumed autoimmune process. Instead an
assessment has been made of the role of the spleen

lo

t;.
A:

O. i

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jcp.bm

j.com
/

J C
lin P

athol: first published as 10.1136/jcp.28.1.8 on 1 January 1975. D
ow

nloaded from
 

http://jcp.bmj.com/


Haematological changes in active chronic hepatitis with reference to the role ofthe spleen

in relation to the haematological state in active
chronic hepatitis. Theoretically enlargement and
overactivity of the spleen might alter the formed
elements of the blood in a number of ways. The
syndrome of hypersplenism has been reported in
15% of patients with chronic hepatitis (Gramlich,
Fischer, Dullien, and Lasotowitz, 1970). Occasion-
ally frank haemolytic anaemia may develop (Read,
Sherlock, and Harrison, 1963; Pengelly and Jennings,
1971; Panush et al, 1973). With gross enlargement
of the spleen in chronic liver disease a large pool of
erythrocytes may be sequestered in the spleen thus
reducing the effective extrasplenic red cell volume
(Donaldson, McArthur, MacPherson, and Rich-
mond, 1970). Finally there is the possibility that the
splenic enlargement per se might be associated with
an expansion of the plasma volume to give a haemo-
dilutional anaemia (Toghill and Green, 1972).

In this particular group ofpatients serioushaemato-
logical changes were unusual. Many patients had
low haematocrit levels due to a primary reduction of
the red cell mass with no haemodilutional com-
ponent. Steroid therapy did not appear to influence
the red cell mass. A frank haemolytic anaemia was
seen in the patient who had what was presumably
an autoimmune crisis in a severe but reversible
exacerbation of disease. In other reports of Coombs-
positive haemolytic anaemias in active chronic
hepatitis tagged red cell studies have not been carried
out and the primary site of haemolysis has been
uncertain. In our patient the total white cell count
fell and leucocyte agglutinins were detected. Other
workers have reported severe neutropenia in chronic
active hepatitis and have been able to characterize a
serum immunoglobulin G (IgG) antibody against
neutrophils (Boxer, Yokoyama, and Wiebe, 1972).
As yet there is little evidence available as to the role
of the spleen in the thrombocytopenia of active
liver disease, although it seems likely that platelet
antibodies may occur in association with increased
platelet pooling. The hypersplenic changes may

usually be satisfactorily controlled by steroids,
Boye et al (1972) have commented how well splenec-
tomy may be tolerated in these critically ill patients.

Other non-specific effects of splenomegaly on the
blood volume do not play an important part in
chronic hepatitis. Although the splenic size is usually
increased in chronic hepatitis this is never sufficiently
great to accommodate a large splenic red cell pool

which could, itself, lower the effective extrasplenic
red cell mass. The findings in this study confirmed
earlier work (Blendis, Toghill, and Williams, 1968)
that the modest splenomegaly in liver disease is not
usually associated with expansion of the plasma
volume as occurs in patients with the gross spleno-
megaly of myelo- and lymphoproliferative disease.

We thank the Sheffield Regional Hospital Board for
financial support for this study. We are grateful to
Dr E. A. French for his reports on the bone marrow
biopsies and to Dr Wagstaff of the Regional Blood
Transfusion Centre for the red cell antibody studies.
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