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Hepatitis-associated Antigen and Antibody in Uganda:
Correlation of Serological Testing with Histopathology
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Summary

Histopathological findings in 91 Ugandan patients with
cirrhosis were studied in relation to serological tests for
the hepatitis-associated antigen (H.A.A.) and antibody
(anti-H.A.A.). H.A.A. was present in 30 (32 9°o) of the 91
patients as opposed to 7 (3 1%/) out of 224 controls drawn
from the same population (P <0 001). Younger subjects
and males were more frequently positive. There was no
difference in the presence of anti-H.A.A. between patients
and controls. Correlation of the results of serological
testing with histopathological features showed that
macronodular ("posthepatitic," "postnecrotic") types of
cirrhosis, which predominate in Uganda, were associated
with the presence of H.A.A. but that the much less com-
mon micronodular ("nutritional," fatty, portal) type of
cirrhosis was not. Evidence was found, on the other hand,
for a direct role of alcoholism in the latter. Detailed
histological analysis also showed two types of cellular
change-liver cell swelling and dysplasia-to be associa-
ted with the presence ofH.A.A. The data suggest an aetio-
logical role for H.A.A. in most cases of cirrhosis in
Uganda and these may be identified by histological
criteria.

Introduction

Histopathological studies of the cirrhotic liver in the past twenty
years have led to a bewildering variety of classifications ranging
from the purely descriptive to the highly speculative (Popper,
1966). The progression of acute viral hepatitis to macronodular
(posthepatitic, postnecrotic) types of cirrhosis has been docu-
mented occasionally, and the association of micronodular (fatty,
portal) cirrhosis with alcoholism is widely accepted (Sherlock,
1968). Transitions, however, from one anatomical type to another
do occur and such observations have been held to indicate that
all types of cirrhosis are but points along a continuous spectrum
(Scheuer, 1968).

Extensive evidence has accumulated in recent years for the
association of a blood-borne antigen with acute viral hepatitis
(Shulman, 1970). This hepatitis-associated antigen (H.A.A.),
also named the Australia antigen and serum-hepatitis antigen,
has provided a new approach for the investigation of the
aetiology of chronic liver disease. It has been found to be
present in a significant proportion of patients with chronic active
hepatitis, cirrhosis, and primary hepatocellular carcinoma
(Prince, Leblanc, Krohn, Masseyeff, and Alpert, 1970).
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Little information exists about whether the presence of
H.A.A. in cirrhosis has any bearing on histopathological
features. In Uganda cirrhosis is a common disease, and in a
previous study a significant association was found with H.A.A.
(Maynard, Sadikali, Anthony, and Barker, 1970). The purpose
of this paper is to report the results of serological testing for
H.A.A. and antibody to H.A.A. (anti-H.A.A.) in a larger number
of Ugandan cirrhotic patients and to correlate these results
with a detailed analysis of histopathological features.

Patients and Methods

Ninety-one Ugandan Africans with histologically proved
cirrhosis were studied. Thirty-two of these also had primary
hepatocellular carcinoma. Those with and without tumour were
evaluated separately but the results are presented for the series
as a whole except where a significant difference has been found.
All patients were admitted to Mulago Hospital, Kampala, or the
Solid Tumour Centre of the Uganda Cancer Institute. A history
consistent with previous hepatitis, blood transfusion, or alco-
holism was sought in all of them.
The controls consisted of 224 patients suffering from various

diseases with or without liver involvement who had been
admitted to the medical wards of Mulago Hospital, Kampala.
An attempt was made to match these as far as age, sex, tribe,
socioeconomic status, and residence were concerned.

ASSAYS FOR H.A.A. AND ANTI-H.A.A.

Samples of blood were collected from all patients and the sera
were stored at -20°C before transport in dry ice to Bethesda,
Maryland, where the assays were done blind. All samples were
tested for the presence of H.A.A. and anti-H.A.A. by comple-
mentfixationand counter-electrophoresis techniques for H.A.A.
and the passive haemagglutination method for anti-H.A.A.
(Shulman and Barker, 1969; Gocke and Howe, 1970; Vyas and
Shulman, 1970). Testing for H.A.A. and anti-H.A.A. by
immunodiffusion was abandoned after our initial studies because
of its relative lack of sensitivity.

HlSTOPATHOLOGY

Tissue specimens were obtained initially by percutaneous needle
biopsy, which was supplemented by open laparotomy biopsy in
17 patients and by necropsy in 23. After formalin fixation and
routine paraffin processing sections were cut at 5 ,um and
stained with haematoxylin and eosin, Gordon and Sweet's
method for reticulin, Mallory's trichrome, and Perls's method
for free iron as required. The sections were examined without
knowledge of the serological results. In case of doubt slides
were referred to an independent panel of pathologists and a
consensus of opinion was obtained.
Types of cirrhosis were defined by using the criteria of Gall

(1960). It must be emphasized that his terms are used in a
descriptive sense only, without acceptance of aetiological impli-
cations. The main characteristics of his types are given below.

(a) "Nutritional" cirrhosis (synonyms: micronodular, Laennec's,
portal, fatty, or alcoholic). The liver is normal in size or is enlarged
with evenly sized nodules of lobular or sublobular size and a fine
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meshwork of connective tissue septa. Fatty change is common and
Mallory's alcoholic hyaline may be present.

(b) "Posthepatitic" cirrhosis (synonyms: macronodular, incom-
plete septal or trabecular). The liver is normal or slightly reduced
in size, with variably sized nodules often several centimetres across
and long, slender connective tissue septa.

(c) "Postnecrotic" cirrhosis (synonyms: macronodular, post-
collapse, toxic). The liver is usually reduced in size, with variably
sized, often very large nodules and coarse, broad scars.

(d) In a variable proportion of cases mixtures of the above
characteristics may be found which then constitute a "mixed"
cirrhosis category. In our experience this comprised cases with pre-
dominantly posthepatitic features with a mixture of nutritional in a
few and postnecrotic in most.

A detailed histological assessment was carried out to include
the presence and degree of liver cell swelling, piecemeal necrosis,
infiammation, scarring, and bile duct proliferation. The amount
of free iron was also recorded. Each of these was given a score of
0 to 3. Material suitable for such detailed analysis was available
in only 55 cases. Patchy liver cell swelling in a cirrhotic liver is
illustrated in Fig. 1.
The presence of what we have termed "liver cell dysplasia"

was also studied. This was defined as the presence of groups or
nodules of liver cells showing nuclear and cytoplasmic enlarge-
ment, gross nuclear pleomorphism, and double nuclei or
occasional mitoses (Fig. 2).

FIG. 1-Patchy liver cell swelling (ballooning) at the edge of and within
cirrhotic nodules. (Haematoxylin and eosin. x 210.)

FIG. 2-Gross liver cell dysplgsia with nuclear and cytoplasmic enlargement,
nuclear pleomorphism, and double nuclei. (Haematoxyin and eosin. x 210.)

BRITISH MEDICAL JOURNAL 12 FEBRUARY 1972

Statistical analysis was done by using the X2 test. Differences
were considered significant when P< 0-05.

Results

The summary of serological results is shown in Table I. The
difference in the presence of H.A.A. between cirrhotic patients
(329%) and controls (341%) is highly significant (P<O)O1).
Seropositive control cases included two of peptic ulcer and one
each of tropical splenomegaly syndrome, chronic myeloid
leukaemia, diabetes mellitus, acute pancreatitis, and viral
pneumonia. The apparent increase of antigenaemia in patients
with cirrhosis and hepatocellular carcinoma (43 7%/') compared
with patients with cirrhosis alone (27-1%) is not statistically
significant.

TABLE i-Results of Serological Testing in 91 Cirrhotic Patients with or without
Hepatocellular Carcinoma

Number H.A.A. Present Anti-H.A.A. Present
Cirrhosis alone 59 16 (27-1 %) 22 (37-2°)
Cirrhosis with primary

hepatocellular
carcinoma 32 14 (43.7%) 6 (18-7%)

Total 91 30 (32.90,) 28 (307°/)
Controls 224 7 (3-1°) 69 (30-8%)

In contrast to the results of serological tests for H.A.A., no
difference was found in the presence of anti-H.A.A. between
cirrhotics (30.7%) and controls (3080'). More patients with
cirrhosis alone were positive (37-2%) than patients with
cirrhosis and hepatocellular carcinoma (18.7%,) but this
difference is not statistically significant.

Persistence of H.A.A. in the presence of antibody was found
in 6 out of 91 patients with cirrhosis (all without tumour) in
contrast to controls, where antigen and antibody were present
together in only 1 out of 224 cases (P <0 01).

Socioeconomic Status, Age, and Sex.-All patients and controls
were of low socioeconomic status (classes IV and V of the
Registrar General in the United Kingdom). Cirrhosis was
distributed in all age groups, with a range of 12 to 65 years and
a mean of 38-8 years. This contrasts with experience in Western
countries where cirrhosis is predominantly a disease of middle
age and beyond. The ratio of males to females for the whole
series was 2:1. No significant differences were found in age and
sex when comparing those with and without tumour. If patients
are grouped into those under the age of 40 and those aged 40
and over, in the former group 23 (45 1%) outof 51 were H.A.A.-
positive as compared with only 7 (17-9%) out of 39 in the latter
(P <0-025). As regards sex, 25 (42%) out of 59 males were
seropositive for H.A.A. as compared with 5 (16%) out of 32
females (P <0 05). The presence of anti-H.A.A., on the other
hand, was evenly distributed in all ages and in both sexes.

History of Previous Hepatitis or Transfusion.-Previous
hepatitis, as judged by a history of jaundice, could not be
correlated with the presence or absence of H.A.A. or anti-H.A.A.
either in cirrhotic patients or in controls. Patients who had had
blood transfusions were specifically excluded from the group
with cirrhosis alone, and in the cirrhosis plus hepatocellular
carcinoma group only three patients had been previously
transfused. All three were seronegative for both H.A.A. and anti-
H.A.A.

Types of Cirrhosis, H.A.A., and Anti-H.A.A.-The association
of H.A.A. with various types of cirrhosis is presented in Table II.
While all 11 patients with H.A.A. were negative, 30 out of 80
patients with other types of cirrhosis were H.A.A.-positive
(P <0 05). There were no significant differences in H.A.A.
prevalence between posthepatitic, postnecrotic, and mixed
types. No significant differences emerged between the type of
cirrhosis and anti-H.A.A.
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TABLE Ii-Morphological Types of Cirrhosis (using Gall's Descriptive Criteria)
in Patients with H.A.A.

Type of Cirrhosis Number H.A.A. Present

Nutritional .11 0
Posthepatitic .36 13
Postnecrotic .7 4
Mixed .37 13

Total. 9 1 30

Fat, Alcoholic Hyaline, and History of Alcoholism.-Appre-
ciable amounts of fat or alcoholic hyaline were seen only in
the 11 cases with nutritional cirrhosis. Six out of eight patients
in this group with a history of severe alcoholic abuse showed
pronounced fatty change and abundant alcoholic hvaline. In
contrast, a history of severe alcoholism was obtained in only 9
out of 80 patients with other types of cirrhosis (P <0-001).
Only two of these showed small amounts of fat and none the
presence of alcoholic hyaline.

Iron.-Free iron was seen in only two cases of cirrhosis.
Histological Features of Cirrhosis and H.A.A.-Of all the

histological features quantitated, only one, liver cell swelling,
showed a relation to the presence of H.A.A. When scores of
0-3 were divided into two groups-1 or less and 2 or more-and
correlated with the presence or absence of H.A.A. this relation
between liver cell swelling and H.A.A. was found to be statisti-
cally significant (P <0-001). Piecemeal necrosis and inflammation
were also commoner in seropositive cases but this was not
statistically significant. There were no significant correlations
between the degree of scarring, bile duct proliferation, and the
presence of H.A.A.

Liver Cell Dysplasia.-Liver cell dysplasia was seen in 32 of
the whole series of 91 cirrhotic patients with or without hepa-
tocellular carcinoma. H.A.A. was present in 21 (66° ) of these
32. In contrast only 10 (170°) out of the 59 patients without
dysplasia were seropositive for H.A.A. (P <0 001). Dysplastic
changes are less often found in cirrhotic patients without tumour
(13 (22%,) out of 59) than in those with tumour (19 (600o) out

of 32). If dysplasia, however, is correlated with antigenaemia
separately in the two groups the percentage of H.A.A.-positives
is virtually the same: 6900 and 6000. Antigenaemia and dysplasia
were found in a similar distribution in the posthepatitic, post-
necrotic, and mixed types of cirrhosis. Neither antigenaemia nor

dysplasia was present, however, in the nutritional group. It is
of further interest that dysplasia was present in five of the six
patients who had positive tests for both H.A.A. and anti-H.A.A.

Discussion

Cirrhosis is probably a common disease in Uganda though its
exact prevalence is not known and one has to rely on necropsy

experience. Shaper (1970) found that in Mulago Hospital
cirrhosis was present at necropsy in 9-3o0 of males and 3-30'
of females. Steiner and Davies (1957), commenting on the
differences between the histopathology of cirrhosis in Uganda
and in the United States, noted the almost complete absence of
fatty cirrhosis in Uganda and observed that past liver cell
necrosis, collapse, and a pronounced inflammatory reaction
were much commoner. From this they deduced that most cases

of cirrhosis in Uganda could be classified as posthepatitic and
that the probable cause was viral. Similar features have been
held by Gall (1960) to indicate a relation between past viral
hepatitis and his posthepatitic and postnecrotic types of cirrhosis.
The distribution of the different types of cirrhosis in this

series may have been distorted by the method of sampling
(needle biopsy alone in over half of the cases), for nutritional
cirrhosis is readily diagnosed in small specimens but the post-
hepatitic and postnecrotic types can present considerable
difficulty. This may also be reflected in the high proportion of
mixed cases. In spite of this, the paucity of nutritional cirrhosis
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and the preponderance of other morphological types are obvious,
which confirms the earlier observations of Steiner and Davies
(1957).
We have, as others, failed to show a relation between a past

history of jaundice or transfusion and the presence or type of
cirrhosis. Many of the patients may have had hepatitis without
jaundice and attacks of jaundice may have been due to causes
other than hepatitis. It is worth noting that Barker and Murray
(1971) suggested that a mild or subclinical illness more com-
monly results in persistence of H.A.A.
There is general agreement that alcohol plays an important

part in the pathogenesis of nutritional cirrhosis. Although there
is still some controversy, the balance of evidence has recently
shifted back to a direct toxic role of alcohol and away from any
associated factor of malnutrition as the major cause (Lieber and
Rubin, 1969). It has been shown in Uganda that severe protein
deficiency, as occurs in kwashiorkor, does not lead to any
permanent structural damage to the liver (Cook and Hutt,
1967). In the present series a history of alcoholism was obtained
in 8 out of 11 patients with this type of cirrhosis but in only
9 out of 80 with cirrhosis of other types (P <0-001). None of
these 11 patients with a history of alcoholism had H.A.A. It
would thus seem that in Uganda, as elsewhere, alcohol plays a
major aetiological part in the development of the micronodular,
fatty, nutritional cirrhosis and that viral infection is probably of
little importance in this condition. In contrast, a clear-cut
relation was found between the presence of H.A.A. and macro-
nodular (posthepatitic or postnecrotic) types of cirrhosis in
Uganda. Many were found to be carriers of H.A.A. when
compared with controls or patients with micronodular cirrhosis.
There was no difference in the proportion of H.A.A.-positives
between the macronodular types, and morphological differences
in this group may well be a reflection of the progression of the
scarring process from fine to coarse with time. Alcoholism did
not seem to be a significant factor in most of these cases.

These data provide support for the speculations of Steiner
and Davies (1957) and of Gall (1960) that many cases of macro-
nodular cirrhosis may be viral in origin. We are aware of the
possibility that a simple association of a given disease state with
the presence of H.A.A. does not necessarily imply an aetiological
relation (Blumberg, Sutnick, and London, 1970). Judging by
the high prevalence of anti-H.A.A. in cirrhotic patients and in
controls in this study, it would seem that infection with H.A.A.
must be a common event in Uganda. There is a strong suggestion
(see Table I) that H.A.A. persists in a high proportion (32 90%)
of those with cirrhosis but in a low proportion (3 1 %) of controls
-a more likely event in the younger age groups and in males;
for this we can offer no satisfactory explanation at the present
time. No significant difference in the presence of H.A.A. or anti-
H.A.A. was found between cirrhotics with and without hepato-
cellular carcinoma, though it cannot be excluded that with
larger numbers the observed trend towards an increase in H.A.A.
carriers and a decrease in those with anti-H.A.A. might become
statistically significant.

Detailed histological analysis also showed that the presence
of H.A.A. in a cirrhotic patient is further associated with two
types of cellular damage. One is liver cell swelling (ballooning)
which, it may be recalled, is a prominent feature of acute viral
hepatitis (Scheuer, 1968). The other, liver cell dysplasia, is
more commonly found in cirrhotics with associated hepato-
cellular carcinoma than in those without, but in both groups
the strength of the association is the same. Dysplasia was also
present in five out of six patients in whom H.A.A. was found to
persist in the presence of antibody. It is tempting to speculate
that liver cell swelling may represent the earlier, more acute type
of damage whereas dysplasia may be an expression of a later,
more permanent change, associated, at least in some cases, with
persistence of the antigen in the presence of antibody against it.
Electron microscopy and immunofluorescent staining for H.A.A.
have been little used so far to locate the antigen in liver cells
but have been successful on some occasions (Millman, Zavatone,
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Gerstley, and Blumberg, 1969; Nowosrawski, Brzosko, Mada-
lin'ski, and Krawczyniski, 1970; Nelson, Barker, and Danovitch,
1970; Ahmed, Huang, and Spence, 1971). It is hoped that an
extension of this study by these techniques will provide further
support of an association of these two types of cellular change
with the presence of H.A.A.
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Sebum Excretion in Acrornegaly
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Summary

The sebum excretion rate (S.E.R.) was measured in 20
patients with acromegaly. Eleven were untreated at the
time of the measurement and nine had previously under-
gone surgical hypophysectomy or had received pituitary
irradiationby yttrium-90 or radiotherapy. In five patients
the S.E.R. was measured before and after such treat-
ment. The mean S.E.R. in the untreated acromegalics
was much greater than in a normal population and
decreased significantly after successful pituitary abla-
tion. No significant decrease in mean S.E.R. occurred in
the group of patients with a poor clinical response to
ablation. The correlations between S.E.R. and log serum
growth hormone, plasma li-hydroxycorticosteroid levels,
and heel-pad thickness were significant, but there was
no significant correlation between S.E.R. and serum
protein-bound iodine levels. This suggests that the
changes in S.E.R. were due to pituitary ablation but
could not necessarily be attributed solely to changes in
growth hormone, thyroid-stimulating hormone, or
adrenocorticotrophic hormone. The association between
the clinical state of the acromegaly and the S.E.R. was
better than the association between acromegaly and
serum growth hormone. We conclude that the S.E.R. is
a useful addition to the clinical and endocrinological data
used in assessing acromegaly.
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Introduction

The endocrine glands play an important part in the control of
sebaceous gland function. It has been shown in the rat that the
pituitary has an important action in this respect although its
exact role has not yet been fully elucidated (Lasher et al., 1954;
Nikkari and Valavaara, 1969; Ebling et al., 1970; Thody and
Shuster, 1970). We therefore investigated the effect of pituitary
hyperfunction on the human sebaceous gland by studying
patients with acromegaly.

Method

Seven men and 13 women aged 36-67 years with acromegaly
were studied. The diagnosis of acromegaly was made after
clinical and radiological assessment and measurement of serum
growth hormone. Eleven patients were untreated and nine had
previously been treated as follows: five had received a pituitary
implant of yttrium-90 calculated to deliver a dose of 50,000 rads;
one had received an yttrium implant five years after radiotherapy
to the pituitary; one had undergone surgical hypophysectomy
followed by radiotherapy; and two had received only radio-
therapy.
The sebum excretion rate (S.E.R.) was measured in each

patient by the method of Strauss and Pochi (1961) as modified
by Cunliffe and Shuster (1969). Many of the patients com-
plained of excessive sweating in warm weather. Because the
uptake of sebum by the collection papers is affected by excessive
sweating the S.E.R. was estimated only at room temperature of
18°C or less and the subjects were given no warm drinks during
the sebum collection.

In five patients the S.E.R. was measured twice (once before
and once after treatment), at an interval of 8 to 20 months. The
measurement was made before and after the first yttrium implant
in two patients and before and after the second implant in three,
the first implant having been adjudged clinically unsuccessful.
The S.E.R. was measured once only in the other 15 patients.
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