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Department of Pathology. University of Ife, Ile-Ife, Nigeria

Serum ferritin in Nigerian patients with amoebic liver abscess
and other tropical infections with liver involvement

D. M. BOLARIN

Summary

Serum ferritin was measured by immunoradiometric assay in 46 Nigerian
patients with amoebic liver abscess and other tropical infections involving the
liver, and the values were compared with those in 23 control subjects. Serum
ferritin was markedly elevated in 100% of the patients with amoebic liver ab-
scess, acute viral hepatitis and liver tuberculosis. Elevated values were observed
in about 77% of patients with cirrhosis, 80% of malaria patients, and only about
30% of patients with early infection of schistosomiasis mansoni. The results
support previous data indicating that significant changes in serum ferritin occur
in acute and chronic liver disease. Assay of serum ferritin may be a useful com-
plimentary liver function test for the diagnosis and monitoring the treatment
provided in amoebic liver abscess.
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Introduction

Amoebic liver abscess is the most common complication of amoebic colitis.
It is essentially a disease of the tropics and subtropics (Sherlock, 1981). The
diagnosis of amoebic liver abscess is often difficult even in areas where it is
common (Dorrough. 1967).

Ferritin, a primarily intracellular iron storage protein of the body is found
in all tissues. but in particularly high concentrations in the liver, spleen and
bone marrow (Zuyderhoudt et al., 1978: Nelson et al.. 1978; Jacobs and Wor-
wood, 1975). The introduction of a sensitive immunoradiometric assay for ferri-
tin (Addison et al.. 1972) has greatly enhanced our ability to measure small
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Table 1

Group n Sex Age* Serum ferritin* p**
(ng/1)
) g

Controls ... ...... ... ... 23 12 11 32+ 14 105.78 + 73.90 ~
Amoebic liver abscess .. . .. 9 8 | 39+9 5755.60 +4563 <0.00001
Acute viral hepatitis . .. .. .. 10 4 6 29+ 14 1159.00 £ 659.00 <0.00001
Cirrhosts ... ...... ... 9 6 3 51+17 997.22 £ 665.18 <0.00001
Liver tuberculosis ... . ..., 3 1 2 15+4 660.00 + 34.60 < 0.00001
Malaria .............. ... 5 3 2 25+20 242.00 £+ 109.00 <0.003
Early infection of schisto-

somiasis mansoni .. .. ... 10 7 3 18 +4 218.00+ 141.00 <0.007

* Mean + SD

** Statistical significance of difference in serum ferritin when compared with the control (Student’s
1 test)

amounts of ferritin in normal serum and to determine changes in the serum
ferritin concentrations in patients with a variety of pathological conditions.
Serum ferritin level closely reflects the size of the iron stores and might provide
a clinically useful index of storage iron (Walters et al., 1973; Lipschitz et al.,
1974).

High serum ferritin concentration without iron overload has been found in
chronic inflammation (Zucker et al., 1974), in acute and chronic liver disease
(Prieto et al., 1975) and in a variety of human malignancies including primary
hepatocellular carcinoma (Jones et al., 1973; Mori et al., 1975; Grail et al., 1982;
Patel et al., 1980; Tomoda et al., 1982). No attempts to measure serum ferritin in
amoebic liver abscess or in schistosomiasis mansoni (a parasitic infection which
involves the liver) have been reported so far.

This preliminary communication reports on our initial experience in the
clinical application of immunoradiometric assay for the measurement of serum
ferritin in certain common tropical diseases including amoebic liver abscess and
early infection of schistosomiasis mansoni.

Materials and Methods

Patients and controls

Sera were obtained from 23 apparently healthy Nigerian control subjects, 12 males and 11
females, mean age 32 years (15-60): 46 patients with various liver diseases and parasitic infections. 9
with amoebic liver abscess, 8 males and 1 female, mean age 39 years (32-60); 10 patients with acute
viral hepatitis, 4 males and 6 females, mean age 29 vears (12-62); 9 patients with cirrhosis, 6 males
and 3 females, mean age 51 years (36-89); 3 patients with liver tuberculosis, 1 male and 2 females,
mean age 15 years (10-18); 5 patients with malaria, 3 males and 2 females. mean age 25 years (13-
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Figure 1
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Fig. 1. Serum ferritin in patients with amoebic liver abscess (ALA), acute viral hepatitis (AVH),
cirrhosis (CIRR), liver tuberculosis (Liv. Tbc.), malaria (MALA.) and early infection of schistoso-
miasis mansoni (EISM). The horizontal dashed line indicates the limit of the mean +2 SD of the
controls, the solid line the mean of the controls, and the short solid lines the means for the various
patient groups.

60) and 10 patients with early infection of schistosomiasis mansoni, 7 males and 3 females, mean age
I8 years (6-19). Most of the patients had been admitted to the various wards of the University of Ife
Teaching Hospitals. while others were seen at the Outpatient Clinics of the same hospitals. The
diagnosis had been confirmed in some of the cases by histological examination of hepatic specimen
obtained either by percutaneous needle biopsy. by laparotomy or at autopsy. The diagnosis of
amoebic liver abscess was further confirmed by the results of a diagnostic needle aspiration of the
abscess; this readily yielded a large amount of typical pus — the «anchovy or chocolate sauce». The
malaria and the early infection of schistosomiasis mansoni group had their diagnoses confirmed by
light microscopical demonstration of the malaria parasites in the blood film but the presence of
Cl}araclerislically oval shaped egg with lateral spine in faeces in the cases of schistosomiasis manso-
ni.

161



Assavs

Venous blood was drawn from each patient at the time of initial diagnosis. Serum was separat-
ed after allowing the blood sample to coagulate at room temperature and all the sera samples
including controls were stored at -20° C until assayed. Serum ferritin concentration was determined
using an immunoradiometric assay kit (Nordiclab Ltd.. Oulu, Finland). The assays were performed
on three different dilutions of the patient’s sample to avoid the risk of falsely low results (Green et
al.. 1977). Calculation of the results was conducted with the aid of a standard curve run in parallel
with each series of analytical samples. The serum ferritin concentration of all samples are expressed
as ug/l.

The statistical significances of the difference between two means were calculated by Student’s
L test.

Results

The mean serum ferritin levels in apparently healthy Nigerian subjects and
those with various liver diseases including schistosomiasis mansoni and malaria
are given in Table 1. In healthy Nigerian subjects, serum ferritin levels were
comparable to those reported in the literature (Prieto et al., 1975; Cook et al.,
1974). The mean serum ferritin concentration was significantly elevated in
amoebic liver abscess, acute viral hepatitis, cirrhosis, liver tuberculosis
(p <<0.00001), malaria (p <0.003) and early infection of schistosomiasis manso-
ni (p <<0.007). Most of the cases in amoebic liver abscess had extremely high
values of serum ferritin (Fig. 1). Only 30% (3 cases out of 10) of patients with
early infection of schistosomiasis mansoni had serum ferritin values that were
above the normal upper limit of 253.58 g/l defined as the mean +2 S.D. (stan-
dard deviation) of the controls (Fig. 1).

Discussion

The results of this study indicate that serum ferritin is above the normal
upper limitin 100% of all patients with amoebic liver abscess, acute viral hepati-
tis. and liver tuberculosis. High values were found in all the cases in these
groups, but less dramatically elevated values and even values within the normal
upper limit were found in the cases of malaria. cirrhosis and early infection of
schistosomiasis mansoni. Levels of serum transaminases and alkaline phospha-
tase are usually variable and of little diagnostic value in amoebic liver abscess
(Sherlock, 1981; Datta et al., 1973). Our findings in acute viral hepatitis and
cirrhosis where the serum ferritin was highly elevated in some cases. agree with
those reported previously in patients with these liver diseases (Prieto et al.,
1975; Zuyderhoudt et al., 1978).

The present study provides some evidence for the hypothesis that ferritin-
emia of acute, chronic liver diseases and diseases of liver involvement is largely
derived from damaged hepatocytes. However, circulating ferritin is also depen-
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dent on iron stores, but as it was previously pointed out (Prieto et al.. 1975;
Lundin et al., 1981), the high serum ferritin levels found in cirrhosis are no
indication of iron stores.

The present data suggest that increased serum ferritin values are found not
only in acute or chronic liver diseases but also in a number of tropical infectious
or parasitic diseases which involve the liver.

A larger number of healthy persons and of patients with these diseases
need to be studied for further statistical support. Moreover a prospective study
may give more information as to the use of ferritin as a serum parameter of liver
involvement in tropical parasitic diseases.
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