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Summary
Among 82 patients with brucellosis, physical and/or
biochemical abnormalities suggesting liver disease
were found in 40 cases. A soft and tender liver en-
largement was present in 65 % of them, and the spleen
was palpable in 52%. The most frequent biochemical
abnormalities were a slight increase of serum trans-
aminases and alkaline phosphatase. Liver biopsy
showed a non-specific reactive hepatitis in 90% of
patients, and minimal changes in the remaining 10 %.
Non-caseating granulomas were present in 28 patients,
always associated with reactive hepatitis. No differ-
ences were found when comparing clinical and bio-
chemical features in patients with and without
granulomas. However, statistically significant differ-
ences were obtained when the duration of the process
was related to the type of alteration found in the liver
biopsy; the finding of granulomas was practically
constant when the duration of the disease before liver
biopsy was under 100 days, but was infrequent after
this time.

Introduction
Brucellosis is frequently observed in Mediter-

ranean countries where it is, in some places, endemic,
and should be considered in the diagnosis of long-
lasting fever of unknown origin (Pedro-Pons, 1977).
The brucella organism's predilection for organs
rich in reticuloendothelial cells (spleen, liver, bone
marrow, lymph-nodes) and its intracellular location
are responsible for the chronicity of the disease,
which can last for months or years (Bothwell, 1963;
Spink, 1964; Robbins, 1968). Hepatic involvement
has been established since the first descriptions of
the disease. In 1937 von Albertini and Lieberherr
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described for the first time the presence of granu-
lomas in the liver of patients with brucellosis. Sub-
sequent reports have demonstrated that liver
changes, although usually subclinical, are fairly
constant in brucellosis (Pedro-Pons, Bacardi and
Alvarez, 1945; Spink et al., 1949; Joske and Finch,
1955; Barrett and Rickards, 1959; Vivancos et al.,
1973).
The aim of the present report is to review the

clinical, biochemical and histological features asso-
ciated with hepatic involvement in a series of 40
patients with brucellosis.

Material and methods
Forty patients in whom a liver biopsy has been

carried out because of the presence of clinical or
biochemical alterations suggesting liver disease, are
included in this study. They were collected from a
total series of 82 patients with brucellosis admitted
to the Department of Medicine of the Hospital
Clinico y Provincial over a 5-year period from 1974
until 1979.
The diagnosis of brucellosis was based on sero-

logical data. A serum agglutination test was positive
(a titre higher than 1: 160) in 900% of the cases and
high titres of anti-human globulin (Coombs') test
were found in those with a negative serum agglutin-
ation test. Blood cultures in Castaneda medium
were positive for Brutcella melitensis in 7 cases
(1755O).
The diagnosis of brucellosis preceded the liver

biopsy in 33 cases (82 5 %). In 7 cases the finding of
hepatic granulomas lead to the suspicion of a
brucella infection, and later serological studies con-
firmed the diagnosis.

Informed consent for liver biopsy was obtained
in all patients.
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FIG. 1. Increased number and size of sinusoidal lining cells with an area of focal necrosis (HE, x 110).
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FIG. 2. Small histiocytic granuloma with a multinucleated cell (HE, x 160).

The charts of the patients included in the study
were reviewed for the presence of clinical data sug-
gesting hepatic involvement and of abnormal liver
function tests. A haematoxylin and eosin, a tri-
chrome stain and a reticulin preparation of each
liver biopsy specimen were reviewed by one of us
(MB).
The data were statistically analysed by the X2 test.

A P<005 was considered to have statistical signi-
ficance.

Results
Age and sex
The patients' ages ranged between 13 and 69

years, with an average of 41-7 years. The maximal
incidence of the disease was observed in the 20-30
and 40-50 age groups. There were slightly more
males (55 %) than females.

Clinical features of hepatic disease
The liver was enlarged in 26 patients (65%) and
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FIG. 3. Enlarged portal tract with increased cellular content. The limiting plate is not disrupted and the hepatic cords are
normal (HE, xllO).

the spleen in 21 (52-5 %). In half the cases with hepa-
tomegaly the liver was only moderately enlarged
(less than 4 cm below the costal margin), soft and
not or only slightly tender when palpated. In the
other half the liver edge was felt 4-10 cm below the
costal margin. Among the latter, four patients were
chronic alcoholics, one had congestive heart failure
and one had cirrhosis.
Cutaneous jaundice was only present in two

cases, and scleral icterus in one. In two cases stig-
mata of chronic liver disease were found on physical
examination.

Liver function tests
Liver function tests were impaired in 31 patients

(77-5 %). The abnormalities consisted basically of an
increase of alkaline phosphatase, present in 26
patients (65 %), and an increased serum transaminase
activity, present in 24 (60%). In 18 patients (45%)
both alterations were simultaneously present. The
average value (±s.d.) for serum glutamic oxaloacetic
transaminase (SGOT) was 70-4 mu./ml ±48-7
(normal <40 mu./ml), for serum glutamic pyruvic
transaminase (SGPT) 61-5 mu./ml ±44-3 (normal
<40mu./ml) and for alkaline phosphatase 158-3 i.u./
1+ 100-7 (normal <90 i.u./l). Serum bilirubin was
increased in the three jaundiced patients.

Liver biopsy
All liver specimens showed morphological alter-

ations. The most consistent change was an increase
in the number and size of the sinusoidal lining cells,
associated with a marked increase in portal cellular

content and some focal lobular necrosis (Fig. 1).
This was the case in 35 patients (90 %), and was inter-
preted as non-specific reactive hepatitis. In 28 patients
(70%), single or multiple granulomas were found in
addition to these mesenchymal reactions. The
majority had a lobular location and were composed
of lymphocytes, histiocytes, epithelioid cells and
occasional multinucleated cells (Fig. 2). No central
caseation was observed, and special stains for acid
fast bacilli, fungi and bacteria were negative. In four
cases (10%) only minimal changes were found, such
as small histiocytic nodules in the parenchyma and
a mild increase of round cells in the portal tracts
(Fig. 3). In one case the biopsy showed micronodular
hepatic cirrhosis associated with the presence of
granulomas. Fatty changes were present in four
patients, two of whom were diabetics.
No differences were found regarding clinical mani-

festations, particularly liver enlargement or abnor-
mal liver function test, between the patients whose
liver biopsy contained granulomas and those who did
not. However, significant differences in the duration
of the disease until the moment the biopsy was
carried out were found: 52436 days in the patients
with granulomas and 137 ±219 days in those
without granulomas (P< 005). In only 3 of the 28
patients with granulomas was the duration of clinical
manifestations longer than 100 days, while this
occurred in 6 of the 12 patients without granulomas.

Outcome
After appropriate treatment with streptomycin,

tetracycline and sulphonamides the clinical and
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biochemical manifestations of liver disease dis-
appeared in all cases within a period ranging from
15 days to 6 months.

Discussion
Involvement of the liver in brucellosis has been

demonstrated in clinical and experimental studies
for many years (von Albertini and Lieberherr,
1937; Barrett and Rickards, 1959; Braude, 1959).
Fabyan described in 1912 the pathological changes
in experimental brucellosis in guinea-pigs, showing
that lesions were more prominent in tissues rich in
reticuloendothelial cells. Braude (1959) studied the
changes occurring in mice after peritoneal inocula-
tion of B. abortus. After 3 hr organisms were found
inside polymorphonuclear leucocytes in liver sinu-
soids and Kupffer cells; after 24 hr the number of
polymorphonuclear leucocytes had decreased in the
liver, and the number of organisms had increased
in Kupffer cells. Later, granulomas developed,
formed almost exclusively by epithelioid cells. After
6 months the granulomas began to reabsorb and
after one year they had disappeared without
sequelae. From the presence of this non-suppurative
granuloma, Braude inferred an effective defence
mechanism against the organism. The larger the
focal collection of phagocytes, the less numerous
were the intracellular organisms. The course of the
disease was particularly favourable in those cases in
which there was a clear predominance of mono-
nuclear cells in the granulomas, whereas the persis-
tence of polymorphonuclear leucocytes with forma-
tion of abscesses was associated with an unfavour-
able course.

Hepatic granulomas with or without necrosis,
indistinguishable from tuberculous granulomas,
were first observed in human brucellosis by von
Albertini and Lieberheer (1937). Later several
reports describing the pathology of the liver in
brucellosis appeared (Pedro-Pons et al., 1945; Spink
et al., 1949; Joske and Finch, 1955; Barrett and
Rickards, 1959; Vivancos et al., 1973). Histological
hepatic changes were observed both in patients with
and without clinical or biochemical signs of liver
disease, indicating that liver involvement is very
frequent in brucellosis.

Half the patients with brucellosis seen in our
hospital had some clinical or biochemical evidence
of liver disease. The most frequent clinical feature
was an enlarged liver, present in 65% of patients
with liver disease, whereas a palpable spleen
was detected in 52%, a frequency similar to that
observed in other studies (Joske and Finch, 1955;
Barrett and Rickards, 1959; Vivancos et al.,
1973; Santillana et al., 1976). The liver enlargement
was usually moderate and soft. Where the liver was
larger and firmer, there was often an associated

pathology, which possibly accounted for this finding.
Icterus was seldom found.
Changes in liver function tests were non-specific.

They consisted generally of a moderate increase of
alkaline phosphatase and serum transaminase
activity. These were occasionally the most prominent
manifestation of the disease, which was suspected
after the observation of granulomas associated with
changes of non-specific reactive hepatitis in the liver
biopsy, and occurred in 7 of our patients.

In our series the most common histological abnor-
malities were a pattern of non-specific reactive
hepatitis, which was present in the majority of cases,
and granulomas, which were found in 70% of the
liver biopsies. In most series the presence of hepatic
granulomas ranges between 50 and 100% of cases
(Spink et al., 1949; Joske and Finch, 1955; Barrett
and Rickards, 1959; Vivancos et al., 1973). Granu-
lomas seen in brucellosis may be indistinguishable
from those found in other diseases, such as sarcoi-
dosis, tuberculosis and histoplasmosis, but they can
be smaller and less clearly defined than those seen in
these diseases. Thus, it is our feeling that the obser-
vation in a liver biopsy specimen of small granu-
lomas associated with portal and interstitial inflam-
matory infiltrates in the clinical context of fever of
unknown origin should suggest the diagnosis of
brucellosis and lead to the relevant serological ex-
aminations, particularly in those areas where
brucellosis is endemic.

It has recently been stated that hepatic granu-
lomas are present in brucellosis due to B. abortus
and absent in cases due to B. melitensis (Young,
1979). In a small series of 7 patients with blood-
culture-proven brucellosis, Young found non-
caseating granulomas in the liver of two patients
with infection due to B. abortus while in the remain-
ing patients infected by B. melitensis no granulomas
were observed. The present study does not support
this finding, for granulomas were present in the
liver biopsies from 4 of the 7 patients with blood-
culture positive for B. melitensis. Furthermore,
Masana et al., (1980) found granulomas in 9 of 31
patients with B. melitensis infection in whom a liver
biopsy was done.

Especially interesting is the fact that in our series
granulomas were rarely found beyond 100 days of
disease. The presence of liver granulomas in patients
with a short history has led to the belief that granu-
lomas are encountered in active or relatively acute
brucellosis (Joske and Finch, 1955), while portal
tract infiltration and fibrosis occurs in all stages but
mainly in long standing brucellosis. Our findings
support this hypothesis.

In the only case where the liver biopsy disclosed
cirrhosis, granulomas were simultaneously present;
chronic liver disease was known to exist before the
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brief febrile illness which caused the patient's
admission to the hospital, an aetiological relation-
ship between the infection and the development of
cirrhosis thus being unlikely. Although brucellosis
of long duration or resistant to treatment has been
implicated in the production of cirrhosis (Spink et al.,
1949; McCullough and Eisele, 1951), it seems un-
likely that a miliary type lesion like the one seen in
brucellosis could produce enough fibrosis to justify
the term cirrhosis. Furthermore, cirrhosis has never
been produced by experimental infections (Sherlock,
1975). In all our patients evidence of liver disease
disappeared shortly after treatment began.
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