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Schistosomiasis mansoni is Asssociated with Pyogenic
Liver Abscesses in the State of Minas Gerais, Brazil
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The association between pyogenic liver abscesses and schistosomiasis has been confirmed by clini-
cal and experimental studies. In this retrospective study of 78 patients with pyogenic liver abscesses the
association with schistosomiasis has been investigated. Pyodermitis, a known focus of bacteremia, was
observed in 19 patients (24%). Blood eosinophilia was observed in 30 patients (39%). Staphylococcus
aureus was cultured from abscesses in 17 out of 38 patients (45%). Forty-one out of 57 patients (53%)
had stool examination. Schistosoma mansoni was the main parasite identified. Eggs of  S. mansoni were
also identified in liver biopsies in 7 out of 19 patients who did the exam. The large number of young
patients with liver abscesses described here is different from what has been observed in developed
countries. This clinical study provide support for the concept that granulomas of   S. mansoni in the liver
are foci for colonization with S. aureus, which in presence of staphylococcal bacteremia can form liver
abscesses.
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Pyogenic liver abscesses are relatively uncom-
mon, despite the frequency of cholecystitis, ap-
pendicitis and diverticulitis, which are the main
sources of bacterial infection to the liver. In adults,
the abscesses are frequently polymicrobial, usu-
ally due to enteric Gram-negative bacilli (e.g. Es-
cherichia coli) and anaerobic bacteria. In general,
Staphylococcus aureus liver abscesses are asso-
ciated with infection in other organs, abdominal
trauma or immunosuppressive diseases in children
up to 5 years of age (Moss & Pyscher 1981) or
related to thrombophlebitis of the umbilical vein.

In South America, parasitic diseases have been
described as a predisposing factor for pyogenic
liver abscesses. Amoebic liver abscesses (Barnes
et al. 1987) as well as ecchinococcus hepatic cyst
(Levinson & Bush 1995) may be secondarily in-
fected with bacteria. In addition, migrating Ascaris
lumbricoides (Salviano Filho et al. 1973, Rossi &
Bisson 1983) and, more recently, acute schistoso-
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miasis (Lambertucci et al. 1990, 1997, Teixeira et al.
1996) have been implicated as predisposing fac-
tors in the genesis of pyogenic liver abscesses.

We previously reported a clinical and experi-
mental study of the association between schisto-
somiasis and pyogenic liver abscess. Our study
demonstrated that acute schistosomiasis concur-
rent with S. aureus bacteremia favors the coloniza-
tion of the liver by bacteria causing pyogenic he-
patic abscesses schistosomiasis (Lambertucci et
al. 1990, 1997, Teixeira et al. 1996).

This study sought to investigate whether liver
abscesses in our state are associated with schisto-
somiasis mansoni, in a retrospective evaluation of
78 patients with pyogenic liver abscesses.

PATIENTS AND METHODS

Seventy-eight patients with liver abscesses
admitted to five general hospitals of Belo Horizonte,
State of Minas Gerais, Brazil (MG), from 1981 to
1997, had their medical charts selected for the study.
Clinical, epidemiological and laboratory data were
reviewed in order to complete a standardized ques-
tionnaire further analyzed in a database bank
(EpiInfo v. 6.0).

All patients came from MG, an endemic area of
schistosomiasis mansoni. Fifty-five patients were
male (73%), with ages ranging from 3 to 75 years
(mean 25, median: 16) (Table).
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On admission, all patients appeared ill and were
submitted to clinical examination. The most impor-
tant symptoms of patients are presented in the
Table. The following subjacent diseases were dis-
closed: malnutrition (n = 5), alcoholic abuse (n = 5),
lytiasis billiar (n = 4), previous abdominal surgery
(n = 3), diabetes mellitus (n = 2), neoplasic diseases
(n = 2), ascaridiasis (n = 2), acute pancreatitis (n =
1), and billiar fistulae (n = 1). Pyodermitis, a known
focus of bacteremia, was noted clinically in 19 pa-
tients (24%).

Laboratory analysis included white and red
blood cells count (n = 78), parasitological stool ex-
amination (Lutz, HPJ method) (n = 41), blood cul-
ture (n = 31) and culture of purulent secretion taken
from liver abscesses (n = 38). Investigations also
included abdominal ultrasonography (n = 58), ab-
dominal CT-scan (n = 23 patients) and liver biop-
sies (n = 19). One patient was submitted to rectal
biopsy.

All patients were submitted to supportive and
antimicrobial treatment. Surgical drainage of the
abscesses was performed in 31 patients. Nine pa-
tients were submitted to percutaneous drainage
only. Patients with schistosomiasis were treated
with oxamniquine after clinical improvement. All
patients recovered.

RESULTS

Laboratory analysis showed blood eosinophilia
(peripheral blood absolute eosinophils count > 400)
in 30 patients (39%). Forty-one patients did at least
one parasitological stool examination. The follow-
ing parasites were identified: S. mansoni in 22 pa-
tients (65%), A. lumbricoides in 9 (26%), Tri-
cocephalus trichiuris in 5 (15%), Ancylostoma
duodenale in 3 (9%), Strongyloides stercoralis in

4 (12%), Necator americanus in 2 (6%), and Hyme-
nolepis nana in 2 (6%). Nineteen patients (24%)
presented co-infected with S. mansoni and one of
the above parasites.

The blood culture was positive in 10 (32%) out
of 31 patients. S. aureus was isolated from blood
culture of 5 patients (50%), and Gram-negative bac-
teria in the others.

The culture of purulent secretion from liver ab-
scesses performed in 38 patients was positive in 35
(92%). S. aureus was the single bacteria isolated in
17 cases (45%), S. pyogenes in 9 cases (23%), Strep-
tococcus sp. in 4 (10%), Gram-negative in 2 (5%).
Two bacteria were isolated in liver abscesses from
3 (8%) patients and 3 cultures (8%) resulted nega-
tive.

The diagnosis of pyogenic liver abscess was
confirmed by ultrasonography (n = 53), and ab-
dominal CT-scan (n = 23). Six patients presented
periportal thickening in ultrasonography.

The diagnosis of schistosomiasis was con-
firmed by liver biopsies in 7 (37%) out of 19 pa-
tients (Fig. 1). Six out of 7 patients also presented
eggs of S. mansoni in the stool examination, and
one patient had the diagnosis of schistosomiasis
confirmed by rectal biopsy.

To illustrate the clinical presentation and evo-
lution of a patient with the association of pyogenic
liver abscess and schistosomiasis, one of our cases
has been selected and summarized below.

Case report - A 5 years old boy was admitted
to hospital because of high fever, malaise, pain on
the right side of the abdomen, and diarrhea that
started 8 days before. Physical examination re-
vealed skin pallor, tachypnea and hepatosplenom-
egaly. A laboratory make up showed hematocrit of
30%, leukocytosis and eosinophilia. S. mansoni
eggs were identified in the stools. Abdominal ul-
trasound followed by a CT-scan revealed a huge
abscess in the left lobe of the liver (Fig. 2). Treat-
ment was started with oxacillin and amikacin, but
no convincing clinical response was observed. Ten
days later he was operated on with drainage of the
abscess. Liver biopsy taken on the occasion
showed a great number of S. mansoni eggs in the
fragments. S. aureus was isolated from the puru-
lent material obtained during surgery. Treatment
with oxacillin was maintained for another three
weeks with progressive improvement and the pa-
tient was discharged from hospital in a good clini-
cal condition.

DISCUSSION

Our results demonstrated a high prevalence of
patients with liver abscesses and with schistoso-
miasis mansoni. This association has not been ob-
served in developed countries. Although we have

TABLE

Main characteristics of 78 patients with pyogenic liver
abscesses

Patients’ characteristics Total %
(n = 78)

Sex (male/female) 57/21 73/27

Age (years) 3 to 75
3 to 12 27 35
13 to 20 16 21
21 to 75 34 44

Clinical symptoms

Fever 58 75
Hepatomegaly 58 75
Abdominal pain 68 87
Splenomegaly   7   9
Pyodermitis 19 24
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found a high prevalence of co-infection with other
parasitic diseases, S. mansoni was the main para-
site identified in patients with pyogenic liver ab-
scesses in MG. In addition, blood eosinophilia,
which is uncommon in the course of sepsis, was
found in a large number of patients and suggest a
possible association of liver abscesses with para-
sitic diseases.

Although the investigation of the molecular
basis of the association between schistosomiasis

mansoni and pyogenic liver abscesses has not been
described yet, the clinical data presented here, to-
gether with the results of our previous experimen-
tal study (Teixeira et al. 1996) suggest that the ad-
hesion of S. aureus to granulomata of S. mansoni
is implicated in the pathogenesis of this associa-
tion.

Several pathogenic mechanisms have been pro-
posed to explain this provocative association. Stud-
ies have demonstrated that the crucial event that
starts an infection is the adherence of the microor-
ganism to the cells of the host. This complex phe-
nomenon involves both inflammatory cells and the
microorganisms (Reed & Williams 1983). It has been
demonstrated that Gram-positive organisms avidly
bind to matrix-protein-coated surfaces, and S.
aureus, in particular, aggregates in the presence of
fibronectin, laminin, and type IV collagen (Vercellotti
et al. 1985). As for collagen-associated proteogly-
cans, fibronectin is abundant during the more ac-
tive stages of the granuloma (Andrade 1991). This
suggests that S. aureus might adhere to com-
pounds of the extracellular matrix of the granulo-
mata of S. mansoni, e.g. collagen, fibronectin and
proteoglycans (Andrade 1991), and, consequently,
liver abscesses can be formed. In addition, the for-
mation and degradation of extracellular matrix and
laminin of the chronic granuloma (Andrade &
Grimaud 1988) may also be implicated in the patho-
genesis of the abscesses.

Fig. 1: section through a liver biopsy showing a recent granuloma of Schistosoma mansoni around a miracidium-containg
egg (center) (Haematoxilin and eosin staining, x 200).

Fig. 2: CT-scan showing a huge abscess in the left lobe of
the liver.
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Besides a local adhesion mechanism, the im-
mune response in schistosomiasis infection may
play a role in the pathogenesis of this association.
The inhibition of Th1 immune response noted after
the deposition of eggs (Pearce et al. 1991, Grzych et
al. 1991) can affect the normal response against
bacterial infection. The eosinophilia and the
hyperimmunoglobulinaemia E that occur in acute
schistosomiasis might reduce host defenses against
bacteria, similar to other syndromes, where great
increase in IgE is associated with undue suscepti-
bility to infection (Buckley et al. 1972, Lambertucci
1998). Additionally, the neutropenia that occurs in
some periods of schistosomiasis infection (Lenzi
et al. 1995) may play a role in the pathogenesis of
this association. Finally, degenerated worms colo-
nized by S. aureus lodged in the hepatic paren-
chyma, as previously demonstrated in our study
(Teixeira et al. 1996), might be implicated in the
pathogenesis of the liver abscesses, as already
showed with other worms (e.g. A. lumbricoides)
lodged in the liver (Salviano Filho et al. 1973, Rossi
& Bisson 1983).

In short, this clinical study and our previous
experimental study provide support for the con-
cept that eggs and granulomas of  S. mansoni in
the liver portal triads are foci for colonization with
S. aureus, which in the presence of a staphylococ-
cal bacteremia can form pyogenic liver abscesses.
More intensive clinical investigation in endemic
areas of schistosomiasis and studies of the mo-
lecular basis of these diseases may lead to further
understanding of the association.
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