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Schistosomal glomerulopathy and changes in the distribution
of histological patterns of glomerular diseases in Bahia, Brazil
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Distinct patterns of glomerular lesions, including membranoproliferative glomerulonephritis and focal segmen-
tal glomerulosclerosis, are associated with infection by Schistosoma mansoni or Schistosoma japonicum. Evidence
suggests that immune complex deposition is the main mechanism underlying the different forms of schistosomal
glomerulonephritis and that immune complex deposition may be intensified by portal hypertension. The relationship
between focal segmental glomerulosclerosis and schistosomiasis remains poorly understood. A clinicopathologic
classification of schistosomal glomerulopathies was proposed in 1992 by the African Association of Nephrology. In
Brazil, mass treatment with oral medications has led to a decrease in the occurrence of schistosomal glomerulopathy.
In a survey of renal biopsies performed in Salvador, Brazil, from 2003-2009, only 24 (4%) patients were identified
as positive for S. mansoni infection. Among these patients, only one had the hepatosplenic form of the disease. Fo-
cal segmental glomerulosclerosis was found in seven patients and membranoproliferative glomerulonephritis was
found in four patients. Although retrospective studies on the prevalence of renal diseases based on kidney biopsies
may be influenced by many patient selection biases, a change in the distribution of glomerulopathies associated with
nephrotic syndrome was observed along with a decline in the occurrence of severe forms of schistosomiasis.
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Schistosomal glomerulopathy was classified as a
clinicopathological entity following the publication of a
series of studies published mainly by Brazilian research-
ers in the 1960s and 1970s. The evidence supporting the
classification of schistosomal glomerulopathy as a dis-
tinct disease comes from the following observations: (i)
clinical and laboratory signs of renal disease are more
prevalent in patients with hepatosplenic schistosomiasis
than in patients with other clinical forms of Schistosoma
mansoni infection or in non-infected controls (reviewed
by Andrade & de Queiroz 1968), (ii) the frequency of
severe glomerular lesions is higher in patients with he-
patosplenic schistosomiasis than in patients with he-
patic cirrhosis or other unrelated diseases (Andrade &
de Queiroz 1968), (iii) schistosomal glomerulopathy has
been experimentally reproduced in different animal spe-
cies infected with S. mansoni or Schistosoma japonicum
(De Brito et al. 1971, Andrade & Susin 1974, Cavallo et
al. 1974), (iv) schistosomal antigen-containing immune
complexes (IC) have been identified in the kidneys of S.
mansoni or S. japonicum-infected patients and experi-
mental animals, even in non-hepatosplenic forms of the
disease (Hoshino-Shimizu et al. 1975, van Marck et al.
1981) and (v) a sequential temporal relationship between
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Schistosoma infection and the appearance of renal le-
sions has been observed in experimental studies and
is suggested by follow-up studies of transplant patients
(Falcao & Gould 1975). The overall frequency of glo-
merulopathy was 12% in patients with hepatosplenic
schistosomiasis compared with 5.6% in the global pop-
ulation of patients autopsied in a general hospital (An-
drade et al. 1971). A similar frequency (12.7%) of renal
disease was reported in a recent study involving 63 pa-
tients with hepatosplenic schistosomiasis from Minas
Gerais, Brazil (Rodrigues et al. 2010).

A variety of anatomopathological patterns of glomer-
ular lesions have been associated with schistosomal glo-
merulopathy, due mainly to the intensity of infection, the
emergence of portal hypertension and the association with
infections by other pathogens (van Marck et al. 1977, Ra-
mos & Andrade 1987, Zeid et al. 1994, Chisty et al. 2002,
Barsoum 2004). The diversity observed among the lesions
associated with schistosomiasis motivated a clinicopatho-
logic classification of schistosomal glomerulopathies, en-
dorsed in 1992 by the African Association of Nephrology
(AFRAN) (Barsoum 2004), that recognized the five cat-
egories of glomerular diseases shown in Table 1.

Class I (mesangioproliferative glomerulonephritis)
may be the most prevalent form of schistosomal glo-
merulopathy seen in patients with hepato-intestinal or he-
patosplenic schistosomiasis (Sobh et al. 1990). Patients
with this form of the disease are clinically normal or they
may present mild proteinuria or nephrotic syndrome.
Mesangial and paramesangial deposits with mesangial
cell proliferation are observed in the glomeruli. Class 11
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TABLE I

Histological classification of schistosomal glomerulopathy“

Class Histological pattern and associations
1 Mesangial glomerulonephritis
Mesangial deposition of immune complexes with or without mesangial cell proliferation
11 Exudative glomerulonephritis
Proliferation of endothelial and mesangial cells, neutrophil
Infiltrate; usually associated with co-infection by Salmonella spp
111 Membranoproliferative glomerulonephritis (type I or I11)
Mesangial and endothelial cell proliferation and a double contour of the glomerular basement membrane; massive
immune complex deposition in the mesangium and in the sub-endothelial and occasionally in the sub-epithelial
aspects of the glomerular basement membrane
v Focal segmental glomerulosclerosis
Sclerosis and adherence of glomerular segments to the Bowman capsule seen in a variable number of glomeruli
A% Amyloidosis

a: recommended by the African Association of Nephrology (Barsoum 2004).

(exudative glomerulonephritis) occurs in the presence of
concomitant infection by Schistosoma and Salmonella
species. Patients may have nephrotic or nephritic syn-
drome and a proliferative glomerulonephritis with neu-
trophil infiltration of the glomeruli (Bassily et al. 1976,
Rocha et al. 1976, Martinelli et al. 1992). Class III (mem-
branoproliferative glomerulonephritis) and Class IV (fo-
cal segmental glomerulosclerosis) represent the patterns
of glomerular lesion that are most consistently associated
with the hepatosplenic form of schistosomiasis in Brazil.
Both are associated with nephrotic syndrome and with
progression to chronic kidney disease. Class V (renal am-
yloidosis) has been reported in Africa, but its association
with S. mansoni infection in Brazil remains controversial
(Sadigursky & Andrade 1976, Strausbaugh et al. 1978).
Recently, another class (Class VI) has been proposed as
an addition to the AFRAN classification of schistosomal
glomerulopathy. This lesion consists of mesangial prolif-
eration associated with apoptotic transient cellular infil-
trations, amyloidosis and cryoglobulin deposition, which
are attributed to the combined effect of infection by
Schistosoma spp and hepatitis C virus (Barsoum 2004).
The suggested mechanism underlying schistosomal
glomerulonephritis is immune complex deposition in the
mesangial, sub-endothelial and sub-epithelial regions
of the glomerulus. IC of IgG, IgM and complement, to-
gether with parasite antigens and IgA aggregates, have
been identified in the glomeruli of both human and ex-
perimental animals with mesangioproliferative and mem-
branoproliferative glomerulonephritis. Immune complex
deposition may be intensified by the portosystemic shunt
secondary to portal hypertension (Fig. 1) (van Marck et al.
1979). Co-infection by Salmonella or hepatitis B and C vi-
ruses, other co-morbidities and genetic background may
add complexity to the pattern of glomerular lesions (Jones
1977, Zeid et al. 1994, Abdul-Fattah et al. 1995, Barsoum
2004). Although immune complex deposition has been
consistently demonstrated in schistosomal glomerulo-
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Fig. 1: proposed mechanisms of glomerular lesion development in
schistosomal glomerulopathy. In normal subjects, circulating im-
mune complexes (IC) are rapidly cleared from circulation by mono-
nuclear phagocytic cells, particularly Kupffer cells in the liver. Some
of these complexes may reach the kidney, leading to mesangial
glomerulonephritis (GN) in patients with non-hepatosplenic forms
of schistosomiasis. As portal hypertension develops in hepatosplenic
schistosomiasis, massive loads of IC containing both schistosomal
and non-schistosomal antigens enter the systemic circulation and are
deposited in the kidney, leading to other forms of GN [i.e. membra-
noproliferative GN (MPGN)]. Focal segmental glomerulosclerosis
(FSGS) may result from healed lesions of focal GN or a combination
of factors that potentially contributes to podocyte injury.

nephritis, the relationship between focal segmental glo-
merulosclerosis and schistosomiasis remains unclear (Fig.
1). The genetic background of a predominantly Afro-
descendant population infected by the parasite has been
proposed as a possible explanation (Lopes et al. 2002).
Schistosomal glomerulopathy is more frequently as-
sociated with S. mansoni and S. japonicum infection. In
Brazil, mass treatment with oral medications has led to
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a decrease in the occurrence of the hepatosplenic form
of schistosomiasis and a similar impact has been seen
on the occurrence of schistosomal glomerulopathy (Cor-
reia et al. 1997). This change in the frequency of schis-
tosomal glomerulopathy may be reflected in the change
in the distribution of glomerular lesions associated with
nephrotic syndrome in adults (over 15 years old) that was
reported by Queiroz et al. (1973) between 1970-1973 and
that we noted in a study conducted between 2003-2006
(Fig. 2). Membranoproliferative glomerulonephritis was
the most prevalent renal lesion observed in adult patients
with nephrotic syndrome in the study by Queiroz et al.
(1973). In our study, focal segmental glomerulosclerosis
was the predominant pattern of disease in this group of
patients. Furthermore, a survey carried out by the Re-
nal Pathology Services at the Gongalo Moniz Research
Centre-Fiocruz (Salvador, Brazil) revealed a decline in
the occurrence of the report of S. mansoni infection in
biopsy request forms from 2-16% between 2003-2009
(Table II). Positive results for S. mansoni infection were
reported for 24/689 (4%) patients and hepatospleno-
megaly was reported in only one of these patients. Among
the whole group of patients who tested positive for S.
mansoni infection, 7/24 had focal segmental glomeru-
losclerosis and 4/24 had membranoproliferative type |
glomerulonephritis (including the patient with reported
hepatosplenomegaly). This prevalence of focal segmental
glomerulosclerosis is quite different from that reported
in a study performed in 1973 (Brito 1973) using biopsies
of patients with different clinical forms of schistosomia-
sis (Table IIT). Membranoproliferative glomerulonephri-
tis was the predominant pattern of renal lesion found by
Brito (1973) in a group of patients with different clini-
cal forms of schistosomiasis. Although these changes in
the distribution of glomerular lesions may be the result
of various biases related to the selection of subjects for

This work
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Fig. 2: changes in the distribution of renal lesions associated with
nephrotic syndrome in adults in biopsies performed in public hospi-
tals of Salvador, Bahia, during different periods. The histological im-
ages represent the most prevalent glomerulopathies observed during
each period. FSGS: focal segmental glomerulosclerosis; GN: glome-
rulonephritis; MGN: membranous GN; MPGN: membranoprolifera-
tive GN; PGN: diffuse proliferative GN.

biopsy, they may reflect actual changes in the pattern
of distribution of glomerulopathies in the state of Bahia
(BA), Brazil. The studies compared here all represent
patients from the public general hospitals.

Changes in the distribution of glomerular diseases
have been associated with socioeconomic development
in many studies (Ben Maiz et al. 2006, Gusbeth-Tatomir
et al. 2006, Woo et al. 2010). A biopsy-based study from
Romania found a higher prevalence of membranoprolif-

TABLE 11

Schistosoma mansoni infection in patients subjected to renal
biopsies in public hospitals in Salvador, Bahia, during the
period from 2003-2009

S. mansoni infection

Suspected Positive MPG
Year Biopsies n (%) n (%) n (%)
2003 50 8 (16) 7 (14) 2(@)
2004 49 11 (22) 5(10) 0(0)
2005 67 4 (6) 2(3) 103
2006 122 7(7) 6(5) 23)
2007 142 5@ 312 7 (6)
2008 121 0(0) 0 (0) 9(8)
2009 138 31 1(1) 6(4)
Total 689 38 (6) 24 (4) 27 (4)

MPG: membranoproliferative glomerulonephritis.

TABLE III

Changes in the distribution of renal lesions associated with
different clinical forms of schistosomiasis in Salvador, Bahia,
during two different periods

Brito (1973) This work
Histology n (%) n (%)
g/ll(i)rrlrilglilllar changes 9(24) 209
clomeratonephits 00 20)
clomerulonephiits 503) 00)
IgA nephropathy ND 165)
gﬁ:ﬁfr@hrms 20) 3 (14)
slomerutonephits 1369 408)
clomerulosceross. 709) 10@s)
Total 38 (100) 21 (100)

ND: not determined.
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erative glomerulonephritis in the most socioeconomi-
cally deprived areas of the country than in more socio-
economically developed areas (Gusbeth-Tatomir et al.
2006). It is interesting to note that, as shown in Table
11, the average frequency of membranoproliferative glo-
merulonephritis remained stable, comprising 4% of the
biopsies in the period between 2003-2009. However, the
disease most commonly associated with this pattern of
glomerulonephritis during that period was systemic lu-
pus erythematosus. None of the 13 patients for whom
serological tests for hepatitis B and C viruses were avail-
able had positive results for infection.

Taken together, the data presented herein support the
idea that the reduction in the occurrence of schistosomal
glomerulopathy represents a change in the distribution
of nephropathies in BA, toward a pattern similar to that
observed in socioeconomically developed regions of the
world (Korbet et al. 1996).
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