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ABSTRACT

Introduction: A report on the prevalence
of glomerular disease diagnosed via renal
biopsy in Salvador, BA, Brazil was pub-
lished in 1973 and showed a predomi-
nance of membranoproliferative glomeru-
lonephritis, which was frequently associ-
ated with hepatosplenic schistosomiasis.
Objective: In this study, we investigate
the potential changes in the distribution
of glomerular diseases after a period of
important epidemiological transition in
Brazil. Methods: Pathology reports of all
patients subjected to kidney biopsy from
2003 to 2015 in a referral nephrology
service were reviewed. Clinical, labora-
torial and pathological diagnoses were
collected for analysis. Histological slides
of the biopsies performed between 2003
and 2006 were reviewed to examine the
accuracy of the estimates based on the
pathology reports. Results: Among the bi-
opsies performed during the time period,
1,312 met the inclusion criteria for the
study. Focal and segmental glomeruloscle-
rosis was the most prevalent diagnosis,
followed by lupus nephritis. However, a
trend toward a decrease in the prevalence
of focal and segmental glomerulosclerosis
was detected (p < 0.05), and an increase
in lupus (p < 0.0001) and membranous
glomerulonephritis (p < 0.005) was ob-
served. Conclusion: The data presented
herein suggest the occurrence of changes
in the distribution of nephrological dis-
eases in Salvador, Brazil. The disease that
was most prevalent disease shifted from
membranoproliferative glomerulonephri-
tis to focal and segmental glomeruloscle-
rosis from 1975 to 2006 and from focal
and segmental glomerulosclerosis to lupus
nephritis from 2006 to 20135.

Keywords: biopsy; glomerulonephritis;
kidney diseases; needle.

Resumo

Introdugdo: um relatério sobre a preva-
léncia de glomerulopatia diagnosticada
por bidpsia renal em Salvador foi publi-
cado em 1973, demonstrando o predo-
minio de glomerulonefrite membrano-
proliferativa, frequentemente associa-
da a esquistossomose hepatoesplénica.
Objetivo: no presente estudo, investiga-
mos as possiveis mudangas na distribui-
¢do das glomerulopatias apds um periodo
de importantes transicdes epidemiologi-
cas no Brasil. Métodos: foram revisados
todos os relatos de pacientes submetidos
a bidpsia renal de 2003 a 2015 em um
servico de referéncia em nefrologia. Diag-
noésticos clinicos, laboratoriais e patold-
gicos foram colhidos para analise. Limi-
nas histologicas das bidpsias executadas
entre 2003 e 2006 foram revisadas para
avaliar a precisdo das estimativas base-
adas nos laudos anatomopatoldgicos.
Resultados: entre as biopsias realizadas
durante o periodo em questio, 1.312
satisfizeram os critérios de inclusio do
estudo. Glomeruloesclerose segmentar e
focal foi o diagnéstico mais prevalente,
seguido de nefrite lupica. Entretanto, foi
detectada tendéncia de queda na preva-
léncia da glomeruloesclerose segmentar e
focal (p < 0,05) e de elevagdo nos casos
de lapus (p < 0,0001) e glomerulonefrite
membranosa (p < 0,005). Conclusao: os
dados apresentados neste estudo sugerem
a ocorréncia de mudancas na distribuicao
das doencas nefroldgicas em Salvador. A
doenga mais prevalente passou de glome-
rulonefrite membranoproliferativa para
glomeruloesclerose segmentar e focal de
1975 a 2006 e de glomeruloesclerose seg-
mentar e focal para nefrite ldpica de 2006
a 2015.

Palavras-chave: biopsia por agulha;

glomerulonefrite; nefropatias.
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INTRODUCTION

Glomerulopathies are among the leading causes of
end-stage renal disease.!” As reported in different
parts of the world, focal and segmental glomerulo-
sclerosis (FSGS) and IgA nephropathy are the most
common primary glomerular diseases and lupus ne-
phrits is the most common secondary glomerular dis-
ease.”® However, the frequency of IgA nephropathy
varies widely, and a low prevalence of FSGS has been
reported in some places.”

The last biopsy-based survey on the prevalence of
glomerular disease in Salvador, Bahia was reported in
1975 by Queiroz et al.’ In that study, membranop-
roliferative glomerulonephritis (MPGN) accounted
for at least 20% of all 101 kidney biopsies that were
performed in a general hospital from 1970 to 1973.
MPGN was the most prevalent glomerulopathy in
adults with nephrotic syndrome and was frequently
associated with hepatosplenic schistosomiasis.’

In this study, we estimated the frequency of glo-
merular diseases in patients who underwent renal bi-
opsy for the diagnosis of renal disease in Salvador,
Bahia, betweeen 2003 and 2015. We demonstrate
that, the current pattern of glomerular diseases distri-
bution in Salvador does not substantially differ from
that reported in the most affluent areas of Brazil and
in developed countries and exhibits a low frequency
of MPGN and a predominance of FSGS and lupus
nephritis.

MEeTHODS

Cases

This is a descriptive exploratory study that includes
all of the native kidney biopsies performed for the
diagnosis of glomerular diseases in referral nephrol-
ogy services of public hospitals of Bahia State, Brazil
and were examined at the Gongalo Moniz Institute
- Fiocruz (IGM-FIOCRUZ) between 2003 and 2015.
Repeated biopsies from the same patient were ana-
lyzed as a single case.

RENAL BIOPSIES

All renal biopsies were subjected to the following pro-
cedures: (1) fixed in alcoholic formalin or in Bouin’s
solution, paraffin-embedded, cut at 2-pm thickness
and stained with hematoxylin and eosin, Periodic
Acid Schiff, Periodic Acid Schiff-Methenamine Silver,
Azan and Picro Sirius red, for conventional light
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optical microscopy - Congo Red stain was used if
amyloidosis was suspected; (2) embedded in cryo-
preservation medium for immunofluorescence iden-
tification of abnormal immune deposits containing
IgA, IgG, IgM, kappa chains, lambda chains, C1q, C3
and fibrinogen; and (3) fixed in 1% glutaraldehyde
in cacodylate buffer, post fixed in osmium tetroxide
and embedded in polybed for ultra-structural analysis
when required.

CLINICAL DATA

The following data were obtained from the biopsy re-
quest forms: age, gender, diagnosis of renal syndrome,
serum creatinine concentration. For the purpose of
this study, nephrotic syndrome was defined by urinary
protein excretion was greater than 3.5 g/24 h and was
associated with the presence of edema and hypoalbu-
minemia or when this diagnosis was reported by the
assistant nephrologist. Renal failure was considered if
the serum creatinine concentrations were higher than
1.2 mg/dL for children and women or above 1.5 mg/
dL for men or when this diagnosis was reported in the
request form. Children were defined as patients who
were 16 years old or younger.

DIAGNOSIS OF KIDNEY DISEASE

Renal disease diagnoses were collected from the pa-
thology report and then adapted according to the no-
menclature proposed by Churg et al.’®

ACCURACY OF THE ESTIMATE BASED ON THE PATHOLOGY
REPORTS

To assess the accuracy of the distribution of renal diseas-
es estimated by the revision of the pathology records, all
of the biopsies that had been performed between 2003
and 2006 were independently revised by three patholo-
gists (WLCS, GMMS and MFSS), who were blinded to
the diagnosis that had previously been attributed to the
case. Cases were excluded from this analysis if they origi-
nated from transplanted kidneys, if their respective slides
were not available for histological review, if the repre-
sentation of the renal cortical tissue was insufficient for
conventional microscopy or immunofluorescence, or if
the availability of clinical information was insufficient
for a diagnostic conclusion.

EXPRESSION AND ANALYSIS OF THE DATA

Data are expressed as absolute numbers and percent-
ages and are summarized as the means =+ standard



deviations or as medians and first and third quartiles.
Information on the prevalence of nephrological dis-
eases is presented in sufficient detail to allow com-
parisons with other series presented in the literature.

To improve comprehension of the age distribution
of the disease, data are presented as trend lines that
were calculated with the best non-linear fitness equa-
tions. Comparisons between groups were performed
with the Chi-square test. The results were statistically
significant if p was < 0.05. Data were analyzed us-
ing Prism 5.01 (Graph Pad, San Diego, CA, USA) and
StatalC11 software (StataCorp LP, College Stsation,
TX, USA).

ResuLTs

GENERAL CHARACTERISTICS OF THE PATIENTS

Between 2003 and 20135, a total of 1,669 renal bi-
opsies were examined in the IGM-Fiocruz. However,
206 of the biopsies were from transplanted kidneys,
166 had underrepresented renal parenchyma (mostly
due to the absence of glomerulus for studies by immu-
nofluorescence), 35 were from patients with an incon-
clusive diagnosis and 8 had been received for revision.
A total of 353 cases were excluded from the study.
Among the remaining 1,346 cases, 35 were repeated
subsequent biopsies from the same patient and were
analyzed as a single case. Hence, the study was based
on the 1,312 remaining biopsies.

The main clinical and demographic characteristics
of these patients are shown in Table 1. The age varied
from 1 to 88 years old, with a median age of 27 [17-
40; first and third quartiles, respectively] years old.
Three hundred patients (24 %) were children, and 971
(76%) were adults. The proportion of females and
males was similar among both children and adults.
Ethnic characteristics were reported in only 286 of
the patients, and brown skin color predominated.

The main reported clinical presentation was ne-
phrotic syndrome (46%), followed by signs of sys-
temic lupus erythematous (23%) in adults and ne-
phritic syndrome (11%) in children.

GLOBAL DISTRIBUTION OF RENAL DISEASES

FSGS (32%), diffuse proliferative glomerulonephri-
tis (13%) and minimal change disease (13%) were
the most prevalent diagnoses in children and lupus
nephritis (26%), FSGS (23%), and membranous glo-
merulonephritis (11%) were the most frequent renal
lesion patterns in adults. MPGN was present in 6%
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of patients, 2% of children and 7% of adults. The
prevalence of lupus nephritis reached 36% in female
adults. It was 6% in males (data not shown).

The relative frequency of lupus nephritis was
higher in black skin collor (16/67) than in brown skin
collor (11/130) skin color patients (Fisher exact test,
p < 0.0042). No other difference was observed in the
prevalence of the main glomerular diseases among the
patients of the distinct ethnic groups.

HISTOLOGICAL REVIEW

Histological review of the cases diagnosed between
2003 and 2006 was limited to 154 renal biopsies.
The prevalence of kidney diseases obtained via inde-
pendent histological analysis and the consensus diag-
nosis achieved by the three pathologists was similar
to those obtained from the biopsy reports (Table 2).
Although mesangial proliferative glomerulonephritis
had an estimated prevalence of 3% based on the data
collected from the biopsy reports and was not report-
ed in the histological review, the difference was not
statistically significant.

AGE DISTRIBUTION OF GLOMERULAR DISEASES

The age distribution of the main glomerular diseases
is presented in Figure 1. FSGS is the most prevalent
glomerular disease in the 1 and 2™ decades of life but
is surpassed by lupus nephritis between the 3¢ and 5%
decade and by membranous glomerulonephritis in the
7% decade. The prevalence of lupus nephritis increases
from the 1% to the 4 decade and declines from the 5%
to the 7t decade.

The prevalence of membranous glomerulone-
phritis progressively increases from the 1% to the 8%
decade and becomes the most common glomerular
disease between the 7" and 8" decades of life. The
prevalence of MPGN increases from the first to the 5%
decade and becomes the 3™ most prevalent glomeru-
lopathy pattern in the 8 decade of life.

TRENDS OF TIME DISTRIBUTION OF GLOMERULAR
DISEASES

The prevalence of FSGS decreased (p < 0.05), and the
prevalence of lupus nephritis (p = 0.0001) and membra-
nous glomerulonephritis (p < 0.005) increased during
the study period. The decrease in the prevalence of FSGS
was even more intense when only the adult population
was considered (p = 0.0001) (Table 3). The prevalence
of diffuse proliferative glomerulonephritis decreased
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TabLE 1 GENERAL CHARACTERISTICS OF THE PATIENTS SUBJECTED TO KIDNEY BIOPSY FROM 2003 T0 2015 IN REFERRAL
HOSPITALS IN SALVADOR, BA, BraziL
Children (< 16Years) Adults (> 16 Years) Total

Parameter

N (%) N (%) N (%)
N 300 (24%) 971 (76 %) 1,312 (100%)
Age (1,271)
Mean + sd 10 +4 35 + 14 30 +16
(';{'Jz‘:t'ﬁ;‘]“ * quartile-3 1 (14-7] 44 (44 - 24] 27 (17 - 40]
Range 1 1-16 17 -88 1 -88
Sex M:F (1,311)
Female 155 (52%) 446 (46%) 621 (47 %)
Male 145 (48%) 524 (54%) 690 (53%)
Ethnic group (286):
Black 9 (16%) 57 (25%) 67 (23%)
Brown 23 (40%) 106 (47 %) 130 (45%)
White 26 (45%) 62 (28%) 89 (31%)
Main clinical presentation (1,235):
Nephrotic syndrome 150 (53%) 400 (44%) 565 (46%)
Systemic lupus erythematous 24 (8%) 212 (23%) 245 (20%)
Nephritic syndrome 32 (11%) 27 (3%) 60 (5%)
Undefined proteinuria 13 (5%) 46 (5%) 59 (5%)
Acute kidney injury 14 (5%) 42 (5%) 58 (5%)
Systemic arterial hypertension 1 (0.3) 48 (5%) 51 (4%)
Undefined hematuria 21 (8%) 25 (83%) 47 (4%)
Chronic renal failure 3 (1%) 42 (5%) 25 (2%)
Nephrological diseases: 300 (100%) 971 (100%) 1,271 (100%)
Primary glomerular diseases 258 (86%) 649 (67%) 907 (71%)
Secondary glomerular 34 (11%) 273 (28%) 307 (24%)
Non-glomerular diseases 8 (3%) 49 (5%) 57 (4%)

Main histological diagnosis:
Focal and segmental

glomerulosclerosis 97 (32%) 222 (23%) 319 (25%)
Systemic lupus erythematous 31 (10%) 249 (26%) 280 (22%)
g/l'jr’::ﬁgzg; s 6 (2%) 106 (11%) 112 (9%)
Diffuse proliferative 39 (13%) 31 (3%) 70 (6%)

glomerulonephritis
Minimal change disease 39 (13%) 38 (4%) 77 (6%)
Membranoproliferative

glomerulonephritis / (2%) 69 (7% 6 (6%)
IgA Nephropathy 8 (3%) 50 (5%) 58 (5%)
Minor glomerular changes 13 (4%) 25 (83%) 38 (83%)
gfocri'eizﬁ)i‘:gmga' 6 %) 23 %) 29 2%)
Sclerosing glomerulonephritis 4 (1%) 25 (3%) 29 (2%)
Crescentic glomerulonephritis 5 (2%) 17 (2%) 22 (2%)
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ConTINUED TABLE 1.
Alport syndrome " (4%) 4 (0.4%) 15 (1%)
Mesangial proliferative

glomerulonephritis 6 (2%) 9 (0.9%) 15 (1%)
Amyloidosis 0 (0) 15 (2%) 15 (1%)
Others 38 (13%) 104 (11%) 135 (11 %)
TABLE 2 COMPARISON BETWEEN THE PREVALENCE OF GLOMERULAR DISEASES ESTIMATED BY A REVIEW OF THE BIOPSY
REPORT OR BY A REVIEW OF HISTOLOGICAL SLIDES FROM THE PATIENTS
Biopsy Report Histological Review
Parameter
N (%) N (%)
gfocri'earzl‘lsglir;iga' 85 (35%) 54 (37%)
Systemic lupus erythematous 29 (12%) 21 (14%)
Membranous glomerulonephritis 18 (7%) 13 (9%)
offee potere & "
gf(f:}‘:ﬁgiggﬁf”ve 13 (5%) 11 (8%)
Minimal change disease 12 (5%) 8 (6%)
IgA Nephropathy 10 (4%) 8 (6%)
Sclerosing glomerulonephritis 8 (3%) 5 (4%)
Focs nd seament 7 1
lomerdlonaphitt 7 (3% 0 (0%)*
Minor glomerular changes 6 (2%) 2 (1%)
Crescentic glomerulonephritis 3 (1%) 2 (1%)
Alport syndrome 3 (1%) 2 (1%)
Others 21 (9%) 6 (4%)
Total 245 (100%) 144 (100%)
* p=0.05. Chi-square test.
TABLE 3 PREVALENCE OF GLOMERULAR DISEASE ESTIMATED BY BIOPSY IN THREE CONSECUTIVE PERIODS FROM 2003 TO
2015
Glomerular Period
Disease 2003-2006 2007-2010 2011-2015
Child Adult Total Child Adult Total Child Adult Total
N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)
N 97(100)  141(100)  245(100)  92(100)  323(100) 431(100)  111(100)  507(100)  636(100)
FSGS 37(38) 46(33) 85(3b) 27(29) 83(26) 114(26) 33(30) 93(18)° 129(20)°
SLEN 6(6) 23(16) 30(12) 14(15) 90(28) 107(25) 11(10) 136(27) 1651(24)°
MBGN 2(2) 14(10) 18(7) 0(0) 26(8) 27(6) 4(4) 66(13) 70(11)°
DPGN 13(13) 10(7) 23(9) 12(13) 8(2) 20(5) 14(13) 13(3)° 27(4)
MCD 8(8) 3(2) 12(5) 18(20) 15(b) 34(8) 13(12) 20(3) (5)
MPGN (1) 12(9) 13(5) (1) 21(7) 23(5) 5(5) 36(7) 44(7)
IGAN (1) 10(7) 11(4) 3(3) 13(4) 16(4) 4(4) 27(5) 32(5)

@ p<0.05,°p<0.005, ¢p=0.0001. Chi-square for trend.
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Figure 1. Distribution of the most prevalent glomerular diseases
according to patient age.
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in adults (p < 0.05). The distribution of other glo-
merular diseases did not substantially change during
the period.

Discussion

In this study, we report the prevalence of nephro-
logical diseases that were diagnosed via biopsy in
Salvador, Brazil. We also show the changes in glo-
merular disease distribution that are associated with
patient age and the temporal changes in the distribu-
tion of these diseases in biopsies that were performed
over a 12-year period.

Only biopsies with a confirmed diagnosis via im-
munofluorescence and electron microscopy (when re-
quired) were included. Additionally, the prevalence of
nephrological diseases, as estimated in the pathology
reports, was compared with the prevalence that was
obtained with a histological review of a sample of the
biopsies that were performed during the period cov-
ered by the study.

This is the first survey on the prevalence of bi-
opsy-proven glomerular diseases made in Salvador,
BA, Brazil since the study conducted by Queiroz et
al? (1975). The study published by Queiroz et al.’
included 47 biopsies from adult individuals with ne-
phrotic syndrome that were identified among a total
of 101 biopsies that had been performed over a 3-year
period. MPGN was the most common pattern of glo-
merular lesion and was present in 43% of the patients
with nephrotic syndrome (representing at least 20%
of the 101 biopsies). FSGS was present in 19% of the
lesions of the adult patients with nephrotic syndrome.
In the present study, FSGS was the main observed glo-
merular lesion and was detected in 25% of the biop-
sies, whereas MPGN was present in only 6% of the
cases.
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Although biopsy-based estimates are subject to se-
lection bias due to the clinical criteria used for biopsy
indication, the difference between our study and the
study by Queiroz ef al.” may reflect an actual change
in the pattern of glomerular disease distribution for
the following reasons:

(1) MPGN is a non-specific pattern of renal
disease that is frequently associated with massive
sub-endothelial and mesangial immune complex
and/or complement deposition.!* This pattern of
lesion is found in patients with infectious and au-
toimmune diseases.'>!> Most of the cases of MPGN
that were presented by Queiroz et al.” were associ-
ated with the hepatosplenic form of schistosomia-
sis. Hepatosplenic schistosomiasis combines shunt
of portal blood to systemic circulation and high
level of circulating Schistosoma mansoni-generat-
ed antigens. Since the late 70s mass chemotherapy
against S. mansoni infection drastically reduced
the number patients with hepatosplenic form of
the disease.’* Coinfections by bacteria and virus
may further contributed to continuous immune
complex circulation. In fact a parallel decline in
the number of cases of MPGN and hepatosplenic
schistosomiasis was reported by Correia et al.'’
and this clinical form of schistosomiasis is now
uncommon among patients subjected to renal bi-
opsies in Salvador, Brazil.'® Furthermore, improved
sanitation and prevention of viral infections thate
took place in Brazil in the same period may also
have contributed to the decrease in MPGN preva-
lence in Salvador observed in this study.'”!®

(2) The pattern of renal disease distribution with
a predominance of FSGS and lupus nephritis that is
shown in this work is similar in many aspects to re-
sults that have been reported in other regions of Brazil
and many other countries in the world.>!*?

(3) The high prevalence of nephrotic syndrome
followed by systemic lupus erythematous as the main
clinical manifestations of the patients concur with the
observed distribution of kidney diseases. The preva-
lence of kidney disease that was estimated with the bi-
opsy report was further confirmed by the histological
review of the biopsies that were performed between
2003 and 2006.

Lupus nephritis was the most common secondary
nephrological disease in adults and in children. The
high frequency of lupus nephritis is reported in most
biopsy-based studies.’?!



In fact, although FSGS was the most common ne-
phrological disease, a trend towards a decrease in the
prevalence of this disease and an increase in the prev-
alence of lupus nephritis was observed in the study
period. Membranous glomerulonephritis exhibited a
slight increase in prevalence between 2010 and 2016.
Although these changes in prevalence may be influ-
enced by the decrease in the proportion of children
who underwent a biopsy between 2006 (41%) and
2016 (18%), they persist when only the adult popula-
tion is considered.

The potential explanation for this change may in-
clude an increased clinical awareness of other renal
diseases and the prevention of conditions that lead
to FSGS such as viral infections.”? Hence, combining
this study and the study by Queiroz et al.” shows two
important changes in the distribution of nephrologi-
cal diseases in Salvador, Brazil: from MPGN to FSGS
(from 1975 to 2006) and from FSGS to Lupus nephri-
tis (from 2006 to 2015) as the most prevalent disease.

The prevalence of IgA nephropathy was low and
was detected in 5% of the biopsy-proven diseases
reported in this study and 8% of the primary glo-
merular diseases in adults. Our reported prevalence
is similar to that reported in other Latin American
countries, Saudi Arabia and the subcontinent of
India.’?2> However, it is much lower than the preva-
lence observed in other regions of Brazil and in other
countries.®0:21,26

Such a low prevalence of IgA nephropathy may be
explained by the ethnic composition of the Salvador
population.?! It is estimated that African descendants
represent 73.1% of the Bahia State population.?’
However, there was no difference in the frequency of
IgAN among the ethnic groups that were included in
this study, although this characteristic was reported
in only 286 of the 1,312 patients. Nevertheless, he-
maturia and nephritic syndrome, which are usual pre-
sentations of IgAN, were observed in only 9% of the
patients in this study.

We do not know if this is the actual frequency of
renal disease presentation in Salvador or if it reflects
the criteria that are used for the recommendation of
biopsy by assisting nephrologists in the town. The re-
ported frequency of hematuria has been high in the
studies that show a high prevalence of IgA nephropa-
thy.*%2628 Hence, studies are required to define if the
low frequency of IgA nephropathy observed in this

Distribution of glomerular disease in Salvador, Brazil

study is due to an actual low prevalence of the disease
or to the criteria that are used by the assisting doctors
to indicate kidney biopsy.

The age distribution of glomerular diseases varies in
studies that are published from different countries.?**>%°
However, some aspects are similar in most of the studies,
such as the decrease in the prevalence of minimal change
disease and diffuse proliferative glomerulonephritis and
the increase in the prevalence of membranous glomer-
ulonephritis and amyloidosis with age. Our study also
agrees with others that show a predominant occurrence
of lupus nephritis and IgA nephropathy during the 24
to 5* decades of life.>**’ Furthermore, we show a high
prevalence of FSGS in all ages, which decreases slightly
between the 3*and 5™ decades of life.

CONCLUSION

In conclusion, the data presented in this study show
that the distribution pattern of biopsy-proven glo-
merular diseases has changed in Salvador, Brazil,
since 1973 and has become similar to that observed
in many affluent countries.

LisT OF ABBREVIATIONS

FSGS - Focal and segmental glomerulosclerosis;
MPGN - Membranoproliferative glomerulonephritis
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