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ABSTRACT
CONTEXT AND OBJECTIVE: Glomerular disease registries are increasing all around the world. The aim of 
this study was to evaluate the clinical characteristics and treatment response among patients with glo-
merular diseases followed up in a tertiary hospital in Brazil. 
DESIGN AND SETTING: Analytical cross-sectional study; tertiary-level public hospital.
METHODS: This study included patients with glomerular diseases followed up at a tertiary hospital in 
Fortaleza, northeastern Brazil. Clinical and laboratory data on each patient were registered. The response 
to specific treatment was evaluated after 3, 6 and 12 months.
RESULTS: The study included 168 patients of mean age 37 ± 14 years. The most prevalent glomerular 
diseases were focal segmental glomerulosclerosis [FSGS] (19.6%), minimal change disease [MCD] (17.9%), 
membranous nephropathy [MN] (16.7%) and lupus nephritis [LN] (11.9%). The main clinical presenta-
tions were nephrotic proteinuria (67.3%) and renal insufficiency (17.9%). The mean proteinuria value de-
creased after the treatment began. Regarding 24-hour proteinuria on admission, there was no significant 
difference between patients with a good response and those with no response (7,448 ± 5,056 versus 
6,448 ± 4,251 mg/24 h, P = 0.29). The glomerular disease with the highest remission rate was MCD (92%). 
Absence of interstitial fibrosis presented a strong correlation with remission (remission in patients without 
fibrosis = 83.4% versus 16.3% in those with fibrosis, P = 0.001).
CONCLUSIONS: The present study found that the most frequent glomerular disease was FSGS, followed 
by MCD, MN and LN. The presence of interstitial fibrosis was a predictor of poor therapeutic response.

RESUMO
CONTEXTO E OBJETIVO: Registros de glomerulopatias estão aumentando em todo o mundo. O objetivo 
deste estudo é avaliar as características clínicas e a resposta do tratamento de pacientes com glomerulo-
patias acompanhados em um hospital terciário no Brasil.
TIPO DE ESTUDO E LOCAL: Estudo transversal analítico. Hospital público terciário.
MÉTODOS: O estudo incluiu pacientes com glomerulopatias acompanhados em um hospital terciário 
de Fortaleza, Ceará, Brasil. Foi realizado registro dos dados clínicos e laboratoriais para cada paciente.  
A resposta ao tratamento específico foi avaliada após 3, 6 e 12 meses.
RESULTADOS: Foram incluídos 168 pacientes, com média de idade de 37 ± 14 anos. A glomerulopatia 
mais prevalente foi a glomerulosclerose segmentar e focal [GESF] (19,6%), seguida pela doença de lesão 
mínima [DLM] (17,9%), nefropatia membranosa [NM] (16,7%) e nefrite lúpica [NL] (11,9%). As principais ma-
nifestações clínicas foram proteinúria nefrótica (67,3%) e insuficiência renal (17,9%). A média dos valores 
de proteinúria diminuiu após o início do tratamento. Com relação à proteinúria de 24 horas na admissão, 
não houve diferença significativa entre os pacientes com boa resposta ao tratamento e aqueles sem res-
posta (7.448 ± 5.056 versus 6.448 ± 4.251 mg/24 h, P = 0,29). A doença com maior índice de remissão foi 
a DLM (92%). A ausência de fibrose intersticial apresentou forte correlação com a remissão (remissão em 
pacientes sem fibrose = 83,4% versus 16,3% naqueles com fibrose, P = 0,001).
CONCLUSÕES: O presente estudo encontrou como glomerulopatia mais frequente a GESF, seguida da 
DLM, NM e NL. A presença de fibrose intersticial foi um preditor de pobre resposta terapêutica.
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INTRODUCTION
Glomerular diseases are still one of the main causes of chronic 
kidney diseases in many parts of the world. North American 
and Brazilian data show that glomerular diseases are currently 
the third commonest end-stage renal disease, after diabetes and 
hypertension.1,2 Glomerular diseases registries are increasing all 
around the world, including in Brazil.3-6

The variability in glomerular disease prevalence in different 
regions of the world can be correlated with indications for renal 
biopsy. In Spain, higher prevalence of immunoglobulin A (IgA) 
nephropathy was observed among patients with minimal urinary 
changes, while membranous nephropathy was more frequent 
among adult patients with nephrotic syndrome.3

The distribution of glomerular diseases associated with 
nephrotic syndrome in adults in Brazil has changed over 
the last few years. Studies from the 1970s demonstrated that 
membranoproliferative glomerulonephritis was the most prevalent 
type because of the high prevalence of schistosomiasis and other 
parasitic diseases.7-9 More recent studies have shown an increase 
in the incidence of focal and segmental glomerulosclerosis, and 
this is currently the most prevalent form of glomerulonephritis 
in Brazil and other regions of the world.10-12 So far, there have 
been few studies on the distribution of glomerular diseases in the 
northeastern region of Brazil. 

OBJECTIVE
The aim of this study was to evaluate the clinical pattern and 
treatment response among patients with biopsy-proven glo-
merular diseases who were followed up at a tertiary hospital in 
Fortaleza, Ceará, northeastern Brazil.

METHODS

Study population
The study population included all patients with a biopsy-proven 
diagnosis of glomerular disease who were followed up at the 
nephrology outpatient clinic of the General Hospital of Fortaleza, 
northeastern Brazil, between February 2010 and September 
2011. This was an analytical cross-sectional study. Data were col-
lected during routine medical visits.

Clinical and laboratory evaluation
A record of clinical and laboratory data was made for each 
patient. The clinical data included name, age, gender, begin-
ning of follow-up, presence of nephrotic syndrome, renal 
insufficiency, type of treatment and renal biopsy results. 
Laboratory tests were performed on admission and 3, 6 and 
12 months after biopsy, including serum creatinine, 24-hour 

proteinuria, serum proteins and cholesterol. We also evalu-
ated the prognostic factors of refractoriness and response to 
corticoid therapy.

Definitions
Nephrotic syndrome was defined as the presence of 24-hour pro-
teinuria > 3.5 g, serum albumin < 3.5 g/dl and hypercholesterol-
emia (total cholesterol > 200 mg/dl), in association with clinically 
evident edema.13

The glomerular disease was classified as primary at the time 
of diagnosis if the patient did not present any systemic disease, 
was serologically negative for hepatitis B and C viruses and for 
HIV, was negative for antinuclear antibodies and did not have 
any family history of hematuria.14 The presence of primary 
neoplasia was ruled out by performing abdominal ultrasound, 
mammography, digestive endoscopy, colonoscopy and prostate-
specific antigen assaying.

Renal excretory function was determined based on serum 
creatinine. The glomerular filtration rate was estimated through 
the MDRD (Modified Diet in Renal Disease) formula: 186 X 
(Cr) – 1.154 X (age) – 0.203 X (0.742, if female) X (1.210, if 
African-American).15 Renal insufficiency on admission was 
defined as a glomerular filtration rate < 60 ml/min/1.73 m2.16

The renal function response after treatment end was consid-
ered to be favorable if there was a 15% decrease in serum creati-
nine or stabilization of creatinine in patients who had presented 
increasing levels of creatinine before the specific treatment.17

The response to specific treatment was classified in accor-
dance with the following definitions, when the patient had 
undergone at least six months of treatment:17 
•	 Complete remission was defined as a proteinuria decrease to 

less than 0.3 g/day and a maximum variation in serum creati-
nine of 10% in relation to its initial level; 

•	 Partial remission was defined as a decrease of at least 50% in 
the initial proteinuria level and proteinuria < 3.0 g/day and a 
maximum variation in serum creatinine of 10% in relation to 
its initial level;

•	 Resistance to treatment was defined as a proteinuria decrease 
< 50% or any decrease associated with proteinuria > 3 g/24 h, 
together with a serum creatinine variation of no more than 
10% in relation to its initial level;

•	 Deterioration was defined as a proteinuria increase > 50% 
from its baseline level or an increase in serum creatinine 
> 10% in relation to its baseline level;

•	 The response was considered to be undefined when it was 
not possible to evaluate the patient’s response because of a 
short period of treatment (less than six months) or when the 
patient was lost from the follow-up.
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Clinical and laboratory follow-up
Clinical and laboratory follow-ups were performed in the first, 
third and sixth months after the treatment began, and sub-
sequently at variable intervals, depending on each patient’s 
characteristics.

Statistical analysis
The statistical analysis was done using the SPSS software, 
version 19.0. Central trend and dispersion measurements 
(means and standard deviations), tables and graphs were used to 
characterize the parameters studied. Continuous variables were 
tested for normal distribution by means of the Kolmogorov-
Smirnov test. Variables with normal distribution were analyzed 
using parametric tests (Student’s t test or paired  t  test), when 
appropriate. Categorical variables were analyzed using the 
chi-square test. Variance analysis was done through ANOVA 
(analysis of variance) test. The significance level was taken to be 
5% for two-tailed tests. 

Ethical issues
The present study was reviewed and approved by the institution’s 
Ethics Committee (protocol 020407/09).

RESULTS

Epidemiological characteristics of the study population
Out of a total of 195 patients registered at the nephrology outpa-
tient clinic of the General Hospital of Fortaleza with a confirmed 
diagnosis of glomerular disease, 168 adhered to the follow-up 
until the end of the study, of whom 84 (50%) were males. The 
patients’ mean age was 37 ± 14 years (range 14-77). The patients’ 
mean ages according to the most prevalent glomerular diseases 
were 35 ± 15 years (in focal segmental glomerulosclerosis),  
32 ± 12 years (minimal change disease), 40 ± 14 years (membra-
nous nephropathy), 34 ± 8 years (lupus nephritis) and 40 ± 9 years 
(IgA nephropathy) (P = 0.087, one way, ANOVA). The mean 
length of follow-up was 14.8 ± 12 months (range 1-72 months). 

Prevalence and classification of glomerular diseases
The most prevalent glomerular diseases were: focal segmental 
glomerulosclerosis (19.6%), minimal change disease (17.9%), 
membranous nephropathy (16.7%) and lupus nephritis (11.9%). 
These four glomerular diseases accounted for a total of 111 
patients (66.1%).

The less frequent diseases were: IgA nephropathy (7.1%), 
membranoproliferative glomerulonephritis (6.5%), mesangial 
glomerulonephritis (6.0%), post-infectious glomerulonephritis 
(4.8%), crescentic glomerulonephritis (3.6%), amyloidosis (1.8%) 
and diabetic nephropathy (1.2%). IgM nephropathy, thin basement 

membrane and HIV-associated nephropathy were found in one 
patient each (0.6%), as summarized in Table 1.

The histopathological patterns of the 168 biopsies revealed 
higher prevalence of primary glomerular diseases, which corre-
sponded to 124 cases (74.7%), while the secondary diseases com-
prised 42 cases (25.3%). Among the secondary diseases, lupus 
nephritis was the most prevalent. The patients with lupus nephritis 
were classified as class IV (60%), class V (30%) and class III (10%).

Primary glomerular diseases were more frequent among 
males (69/124 = 55.6%), while secondary diseases were more 
common among females (29/42 = 69%, P = 0.0057).

Histopathological findings
The mean number of glomeruli found in the renal biopsies was 
20.4 ± 12.5, and 91.7% presented more than 8 glomeruli. The 
number of arteries ranged from 0 to 8, with a mean of 3 arter-
ies per sample.

Regarding interstitial changes, there was interstitial fibro-
sis in 77 patients (45.8%), while 41.1% showed no interstitial 
changes. Among the patients with fibrosis, 62.3% presented mild 
interstitial fibrosis, 27.2% moderate and 10.3% severe fibrosis.

Clinical manifestations
The main clinical presentations were nephrotic proteinuria 
(67.3%), renal insufficiency (17.9%), non-nephrotic protein-
uria (6.5%), nephritic syndrome (6%) and persistent hematuria 
(1.2%), as summarized in Table 2.

Renal insufficiency was the most frequent presentation 
among patients with crescentic glomerulonephritis (83.3%). 
Among the patients with IgA nephropathy, 7 (58.3%) had renal 
insufficiency on admission.

The patients with nephrotic proteinuria had the diagnoses 
of minimal change disease (17.3%), membranous nephropathy 
(14.9%) and focal segmental glomerulosclerosis (14.9%).

Table 1. Prevalence of glomerular diseases among patients followed 
up at the General Hospital of Fortaleza, Brazil
Glomerular disease n %
Focal segmental glomerulosclerosis 33 19.6
Minimal change disease 30 17.9
Membranous nephropathy 28 16.7
Lupus nephritis 20 11.9
Immunoglobulin A nephropathy 12 7.1
Membranoproliferative glomerulonephritis 11 6.5
Mesangial glomerulonephritis 10 6.0
Post-infectious glomerulonephritis 8 4.8
Crescentic glomerulonephritis 6 3.6
Amyloidosis 3 1.8
Others 7 4.2
Total 168 100.0
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Laboratory tests
The mean value for 24-hour proteinuria was 6.5 ± 4.5 g (range: 
305-19,500 mg). Membranous nephropathy was the disease with 
the highest levels of proteinuria (mean: 8,640 mg/24 h). The dis-
ease with the lowest level of proteinuria was IgA nephropathy 
(2,470 mg/24 h). Table 3 shows the means for 24-hour proteinuria 
in the different histopathological patterns of glomerular diseases.

The mean values for proteinuria decreased after the treatment 
began. The mean proteinuria levels decreased to 4,940 mg/24 h 
after 3 months of treatment, 2,700 mg/24 h after 6 months and 
3,320 mg/24 h after 12 months. Table 4 shows that this decrease 
was statistically significant for each month, in comparison with 
the proteinuria baseline levels.

The mean glomerular filtration rate on admission was 
65.6 ml/min. There was an increase to 73.7 ± 33.6 ml/min over 
the first 3 months and 77.4 ± 31.8 ml/min over the first 6 months. 
This increase was statistically significant after the third and sixth 
months, in comparison with the baseline glomerular filtration 
rate levels (P = 0.011 and P = 0.006, respectively). After 12 months 
of treatment, the mean glomerular filtration rate was 72.3 ± 35.7, 
but this increase was not statistically significant (P = 0.149). 

Among the patients studied, 77 (45.8%) had some degree of 
renal insufficiency on admission. The disease with the highest glo-
merular filtration rate was minimal change disease (89.9 ml/min).

The mean age of patients with renal insufficiency on admis-
sion was 40.7 ± 15.2 years, while the mean age of those with a 
normal glomerular filtration rate was 33.1 ± 13.1 (P = 0.036). 
The mean proteinuria level among the patients with renal insuf-
ficiency on admission was 6,570 ± 4,830 mg/24 h, while the 
mean proteinuria among those without renal insufficiency was 
6,563 ± 4,190 mg/24 h (P = 0.362).

Table 2. Clinical presentation of glomerular diseases on admission among patients followed up at the General Hospital of Fortaleza, Brazil

Glomerular diseases
Initial clinical presentation*

TotalNephrotic 
proteinuria

Renal 
insufficiency

Non-nephrotic 
proteinuria

Nephritic 
syndrome

Recurrent 
hematuria

No data

Amyloidosis 3 (2.7%)* - - - - 3
Thin basement membrane disease - 1 (3.4%) - - - 1
Focal segmental glomerulosclerosis 25 (22.1%) 1 (3.4%) 2 (18.2%) 3 (30%) 1 (50%) 1 33
Crescentic glomerulonephritis - 5 (16.5%) - 1 (10%) - 6
Lupus nephritis 9 (7.9%) 8 (26.7%) 3 (27.2%) - - 20
Membranous nephropathy 25 (22.1%) 1 (3.4%) 2 (18.2%) - - 28
Mesangial glomerulonephritis 6 (5.2%) 2 (6.6%) 1 (9.1%) - 1 (50%) 10
Post-infectious glomerulonephritis 1 (0.9%) 4 (13.3%) - 2 (20%) - 1 8
HIV-associated nephropathy 1 (0.9%) - - - - 1
Minimal change disease 29 (25.7%) - 1 (9.1%) - - 30
Membranoproliferative glomerulonephritis 7 (6.2%) 1 (3.4%) 1 (9.1%) 2 (20%) - 11
Diabetic nephropathy 2 (1.8%) - - - - 2
IgA nephropathy 2 (1.8%) 7 (23.3%) 1 (9.1%) 2 (20%) - 12
Others 3 (2.7%) - - - - 3
Total n (100%) 113 (67.2%)† 30 (17.9%)† 11 (6.5%)† 10 (6.0%)† 2 (1.2%)† 2 (1.2%) 168

*% in relation to the total in the column; †% in relation to the total in general.

Table 3. Laboratory values for 24-hour proteinuria on admission 
and after treatment among patients with glomerular diseases 
followed up at the General Hospital of Fortaleza, Brazil 

Glomerular disease

24-hour proteinuria

Admission
End of 

treatment

Mean SD Mean SD

Membranous nephropathy 8,640 5,150 4,730 5,190

Focal segmental glomerulosclerosis 7,580 5,230 2,950 3,900

Mesangial glomerulonephritis 7,170 5,570 3,160 5,120

Minimal change disease 7,000 3,550 1,080 2,090

Membranoproliferative 
glomerulonephritis

6,420 4,350 2,400 2,960

Diabetic nephropathy 6,310 2,420 1,100 -

Post-infectious glomerulonephritis 5,570 5,450 660 570

Lupus nephritis 4,540 2,690 1,930 1,850

Crescentic glomerulonephritis 2,540 990 660 -

Immunoglobulin A nephropathy 2,470 2,240 2,260 3,050

General* 6,500 4,510 2,530 3,660

*Paired t test (P-value < 0.001). SD = standard deviation.

Table 4. Evaluation of renal function and 24-hour proteinuria 
on admission and after 3, 6 and 12 months of treatment, 
among patients with glomerular diseases followed up at the 
General Hospital of Fortaleza, Brazil

Glomerular filtration 
rate (ml/min)

P*
Proteinuria  
(mg/24 h)

P*

Baseline 65.6 ± 38.3 - 6,500 ± 4,510 -

3 months 73.7 ± 33.6 0.011 4,160 ± 4,072 0.001

6 months 77.4 ± 31.8 0.006 2,563 ± 3,380 0.001

12 months 72.3 ± 35.7 0.149 3,376 ± 7,842 0.002

*Paired t test: comparing months 3, 6 and 12 with baseline values.



Pattern, clinical features and response to corticoids of glomerular diseases in a Brazilian population. An analytical cross-sectional study  | ORIGINAL ARTICLE

Sao Paulo Med J. 2015; 133(1):43-50     47

The mean total cholesterol on admission was 316 ± 137 mg/dl 
(range: 100-1014 mg/dl), and the mean serum albumin was 
2.9 ± 0.9 g/dl (range: 1.3-4.7 g/dl). Serological tests for hepatitis B 
and C viruses and for HIV showed that hepatitis B had been cured 
in one case and that one case was HIV-positive.

Treatment
Corticosteroids, including oral prednisone and methylpredniso-
lone, were administered in 70.4% of the cases. Oral prednisone 
alone, at an initial dose of 1 mg/kg/day, was used in 43.6% of the  
cases. Antiproteinuric agents were administered to 22.1% of  
the patients as the sole therapy. Cyclophosphamide in association 
with corticosteroids was used in 14.7% of the cases. Cyclosporine 
in association with low-dose corticosteroids was administered in 
9.4% of the cases, while mycophenolate mofetil was used in 2.6% 
of the cases. Table 5 shows the drugs used as the initial treatment.

A second therapeutic approach was necessary in 28.2% of the 
cases. The immunosuppressants that were most used as rescue 
therapy were cyclosporine and mycophenolate mofetil (Table 6). 

The patients with a good response to therapy were of sim-
ilar age to those who did not respond (36.23 ± 13.59 versus 
36.57 ± 15.21 years; P = 0.910). Regarding 24-hour proteinuria 
on admission, there was no significant difference between 
patients with a good response and those with no response 
(7,448 ± 5,056 versus 6,448 ± 4,251 mg/24 h; P = 0.29).

It was possible to evaluate treatment response in 118 cases 
(70.2%). Thirty-one patients (18.5%) was lost from the follow-up, 
and in 19 cases (11.3%), it was not possible to define a response 
after the end of the study.

The glomerular disease with the highest partial or complete 
remission rate was minimal change disease (92%). Figure 1 illus-
trates the partial and complete responses among glomerular diseases.

Absence of interstitial fibrosis presented a strong correlation 
with remission: remission in patients without fibrosis = 83.4%, 
versus 16.3% in those with fibrosis; P = 0.001 (Figure 2).

DISCUSSION

Epidemiological characteristics
Epidemiological studies on glomerular diseases are rare in Brazil, 
but this subject is being debated with increasing frequency in our 
region. The present study evaluated patients who were followed 
up at a reference center in northeastern Brazil.

There was no difference in the prevalence of glomerular dis-
eases between genders in the present study, and this is not in 
accordance with the findings from other studies in our country. 
Female gender was more prevalent in studies conducted in the 
northern Brazilian states of Amazonas and Pará (59% and 62.5%, 
respectively).18,19 In one study that included large numbers of 

Table 5. Initial treatment instituted for patients with glomerular 
diseases followed up at the General Hospital of Fortaleza, Brazil
Scheme n %
Corticosteroid alone 65 43.6
Antiproteinuric agents 33 22.1
Cyclophosphamide + corticosteroid 22 14.8
Cyclosporine + corticosteroid 14 9.4
Clinical support 11 7.4
Mycophenolate mofetil + corticosteroid 4 2.7
Total 149 100.0

Table 6. Rescue therapy used for patients with glomerular diseases 
followed up at the General Hospital of Fortaleza, Brazil
Scheme n %
Cyclosporine 17 40.4
Mycophenolate mofetil 11 26.2
Azathioprine 6 14.3
Cyclosporine + mycophenolate mofetil 5 11.9
Cyclosporine + cyclophosphamide 2 4.8
Azathioprine + mycophenolate mofetil + 
cyclosporine + rituximab

1 2.4

Total 42 100.0

Figure 1. Response to treatment relating to the main glomerular 
diseases; P = 0.004, Fisher’s exact test.
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patients from different Brazilian states (9,617), there was a slight 
predominance of females (51%).20

In the present study, the patients’ ages ranged from 14 to 
77 years. The absence of younger patients in our cohort reflects 
the fact that children are followed up at another center, the pedi-
atric hospital. The patients’ mean age was 37 years, which is in 
accordance with a previous study in Brazil.6 

Prevalence and classification of glomerular diseases
The most prevalent glomerular diseases were focal segmental 
glomerulosclerosis (19.6%), minimal change disease (17.9%) and 
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membranous nephropathy (16.7%). Similar results were found in 
a study in the Amazon region, where focal segmental glomeru-
losclerosis was present in 33% of the cases, followed by membra-
nous nephropathy, which was found in 20.9%.18 These data are 
also similar to the findings from other Brazilian studies.20

The prevalence of glomerular diseases presents high variabil-
ity between different parts of the world.3-6,14,19-23 The majority of 
studies have found that idiopathic focal segmental glomerulo-
sclerosis is the most common glomerular disease in adults.6,20,24 
The reason for the variability in the prevalence of these diseases 
around the world remains unclear, but it is known that ethnic, 
socioeconomic and geographical factors may explain this.

The low prevalence of IgA nephropathy (7.1%) in the 
present study may be related to the fact that biopsies are 
not routinely performed on patients with hematuria alone.20 
Patients with IgA nephropathy frequently present asymptom-
atic microscopic hematuria, and there is no need for specific 
therapy. The presence of proteinuria is the main factor asso-
ciated with the need for therapeutic intervention in cases of 
IgA nephropathy, and this was the main indication for biopsy 
in our patients.25 IgA nephropathy is the most prevalent glo-
merular disease in some areas, such as Japan, Korea, China 
and France.4,14,22,26-28 In these countries, the investigations on 
glomerular diseases in patients with minimal urinary changes 
are more detailed, which would explain the high prevalence of 
IgA nephropathy found in some parts of the world.

Secondary glomerular diseases were more frequent in 
females (69%), which was probably due to the predominance of 
lupus nephritis in females. Investigation of infectious causes was 
positive in only two cases: one showing cured hepatitis B and one 
with HIV infection. In a previous study in China, the prevalence 
of glomerular disease in association with hepatitis B virus was 
also very low (1% of the cases), despite the high levels of hepatitis 

B virus infection in that country.4 HIV-associated nephropathy 
previously presented rapid evolution to nephrotic syndrome and 
renal failure, before the advent of antiretroviral therapy.12,29 After 
the introduction of protease inhibitors, the incidence of chronic 
kidney disease secondary to HIV/AIDS decreased.29

Lupus nephritis was the most frequent secondary glomerular 
disease, which was in accordance with previous studies.3,4,14,19,22,30 
Among the patients with lupus nephritis, 18 (90%) were females, 
and their mean age was 34 years. The majority of the patients 
were between their third and fourth decades of life, which is sim-
ilar to what has been described in the literature.6 The majority of 
the patients with lupus nephritis (60%) were categorized as class 
IV, which is also in accordance with previous studies.6,12

Clinical manifestations
Similarly to reports in the literature, the main manifestation 
observed in the present study was nephrotic syndrome.3,4,14,19,22,23,30 
Focal segmental glomerulosclerosis, minimal change disease and 
membranous nephropathy were the main diseases manifesting 
with nephrotic syndrome.

These findings are similar to those of previous studies. 
Morales et al., in a study on 157 patients in Porto Alegre, south-
ern Brazil, found that focal segmental glomerulosclerosis and 
membranous nephropathy were the diseases that most frequently 
manifested with nephrotic syndrome.31 In the present study, focal 
segmental glomerulosclerosis was responsible for 22.1% of the 
cases with nephrotic syndrome, and this frequency can reach 
higher levels (up to 40%).32

IgA nephropathy was responsible for only 1.7% of the cases 
with nephrotic syndrome, which was lower than has been 
described in the literature. Previous studies found nephrotic syn-
drome in association with IgA nephropathy in 4.2 to 6.8%.5,20 
One interesting finding in the present study was the fact that 
58.3% of the patients with IgA nephropathy presented renal 
insufficiency on admission. This is not in accordance with previ-
ous studies, which described microscopic hematuria as the most 
common manifestation of this glomerular disease. This finding 
can be explained by the fact that our hospital is a reference center 
for nephrology, and this would account for the high number of 
patients with severe renal dysfunction.

Regarding renal function, we observed that 45.8% of the 
patients studied had low glomerular filtration rates on admission.  
These patients were of greater mean age than those with a nor-
mal glomerular filtration rate. The association between age and 
renal insufficiency was statistically significant, thereby showing 
that more advanced age is a risk factor for renal insufficiency 
among patients with glomerular diseases. There is a consensus 
that an increased creatinine level on admission may suggest a 
poor response to treatment in glomerular disease cases.24 

Figure 2. Relationship between interstitial fibrosis and treatment 
response among patients with glomerular diseases; P = 0.001, 
Fisher’s exact test. 
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In the present study, there was an improvement in glomeru-
lar filtration rate over the first six months after treatment began, 
and there was stabilization after one year of follow-up. This sug-
gests that some patients had presented a low glomerular filtration 
rate on admission, due to acute kidney injury, probably caused by 
hypovolemia that was induced by the nephrotic syndrome.

There was no significant difference in the mean 24-hour pro-
teinuria on admission between patients with and without renal 
insufficiency, thus showing that proteinuria is not associated with 
a decreased glomerular filtration rate.

Prognostic factors
Patients with a good response to treatment had similar ages to those 
who did not respond (36.23 ± 13.59 versus 36.57 ±  15.21 years;  
P = 0.91), which showed that age is not a prognostic factor regard-
ing the response to treatment in glomerular diseases.

Patients with a good therapeutic response presented simi-
lar proteinuria levels to those who did not respond (P = 0.29), 
and therefore proteinuria was not a predictor of poor progno-
sis in glomerular diseases. Previous studies have shown that the 
most important data for predicting the therapeutic response is 
not the initial levels of proteinuria, but the degree of reduction 
after treatment has begun.33

In the present study, absence of interstitial abnormalities 
in the renal biopsy was associated with a better prognosis. The 
majority of the patients who did not have any interstitial changes 
in their biopsy responded to treatment (83.6%), which is in 
accordance with previous studies.31 These studies showed that 
the factors associated with poor prognosis in glomerular diseases 
include initial resistance to corticosteroids, proteinuria levels, 
initial serum creatinine levels, glomerular sclerosis in more than 
30% of glomeruli and the degree of interstitial fibrosis.31

Study limitations
There are some limitations to the present study. The retrospec-
tive analysis of medical records was a limitation, since some data 
may have been missing. The small number of patients meant that 
it was not possible to perform a more powerful statistical analysis 
in order to assess the best treatment for the glomerular diseases 
studied. Nonetheless, the results presented here highlight some 
important aspects of the most prevalent glomerular diseases in 
our region and the pattern of treatment responses.

Renal biopsy remains the gold-standard method for diagnos-
ing glomerular diseases and for guiding their treatment.34-37 In 
the majority of glomerular diseases, it is clinically impossible to 
predict the type or severity of the disease with good accuracy.

CONCLUSIONS
The present study found that the most frequent glomerular diseases 
were focal segmental glomerulosclerosis, minimal change disease, 

membranous nephropathy and lupus nephritis. The presence of 
interstitial fibrosis was a predictor of poor therapeutic response. 
These results are important in that they provide better knowledge of 
glomerular disease patterns and guide future research on this sub-
ject. Biopsy findings suggestive of poor prognosis should increase 
medical attention to possible therapeutic unresponsiveness.

REFERENCES
1. 	 Sesso RC, Lopes AA, Thomé FS, Lugon JR, Santos DR. 2010 report of 

the Brazilian dialysis census. J Bras Nefrol. 2011;33(4):442-7.

2. 	 Unites States Renal Data System. 2011 USRDS annual data report. 

Introduction. Available from: http://www.usrds.org/2011/view/

v2_00a_intro.asp. Accessed 2013 (Nov 18).

3. 	 Rivera F, López-Gómez JM, Pérez-García R; Spanish Registry 

of Glomerulonephritis. Clinicopathologic correlations of renal 

pathology in Spain. Kidney Int. 2004;66(3):898-904.

4. 	 Li LS, Liu ZH. Epidemiologic data of renal diseases from a single 

unit in China: analysis based on 13,519 renal biopsies. Kidney Int. 

2004;66(3):920-3.

5. 	 Gesualdo L, Di Palma AM, Morrone LF, et al. The Italian experience of 

the national registry of renal biopsies. Kidney Int. 2004;66(3):890-4.

6. 	 Malafronte P, Mastroianni-Kirstajn G, Betônico GN, et al. Paulista 

Registry of glomerulonephritis: 5-year data report. Nephrol Dial 

Transplant. 2006;21(11):3098-105.

7. 	 Queiroz PF, Brito E, Martinelli R, Rocha H. Nephrotic syndrome in 

patients with Schistosoma mansoni infection. Am J Trop Med Hyg. 

1973;22(5):622-8.

8. 	 Correia EI, Martinelli RP, Rocha H. Está desaparecendo a 

glomerulopatia da esquistossomose mansônica? [Is glomerulopathy 

due to schistosomiasis mansoni disappearing?] Rev Soc Bras Med 

Trop. 1997;30(4):341-3.

9. 	 dos-Santos WL, Sweet GM, Bahiense-Oliveira M, Rocha PN. 

Schistosomal glomerulopathy and changes in the distribution of 

histological patterns of glomerular diseases in Bahia, Brazil. Mem Inst 

Oswaldo Cruz. 2011;106(7):901-4.

10. 	 Kitiyakara C, Eggers P, Kopp JB. Twenty-one-year trend in ESRD due to 

focal segmental glomerulosclerosis in the United States. Am J Kidney 

Dis. 2004;44(5):815-25.

11. 	 Dragovic D, Rosenstock JL, Wahl SJ, et al. Increasing incidence of focal 

segmental glomerulosclerosis and an examination of demographic 

patterns. Clin Nephrol. 2005;63(1):1-7. 

12. 	 Nachman P, Glassock RJ. Glomerular, vascular and tubulointerstitial 

diseases. NephSAP Self-Assessment Program 2008;7(3):131-55. 

Available from: http://www.asn-online.org/education/nephsap/

volumes/volume7.aspx. Accessed in 2013 (Nov 18).

13. 	 Charlesworth JA, Gracey DM, Pussell BA. Adult nephrotic syndrome: 

non-specific strategies for treatment. Nephrology (Carlton). 

2008;13(1):45-50.

14. 	 Simon P, Ramee MP, Boulahrouz R, et al. Epidemiologic data of primary 

glomerular diseases in western France. Kidney Int. 2004;66(3): 905-8. 



ORIGINAL ARTICLE | Queiroz AL, Barreto DMS, Silva Junior GB , Tavares Neto JES , Costa FI, Patrocínio RMSV, Daher EF, Almeida PRC

50       Sao Paulo Med J. 2015; 133(1):43-50

15. 	 Fadem SZ, Rosenthal B. GRF calculators: serum creatinine and 

cystation C (2012) (With Sl Units). Available from: http://www.mdrd.

com. Accessed in 2013 (Nov 18).

16. 	 K/DOQI clinical practice guidelines for chronic kidney disease: 

evaluation, classification, and stratification. Am J Kidney Dis. 

2002;39(2 Suppl 1):S1-266.

17. 	 Choi M, Eustace JA, Gimenes LF, et al. Mycophenolate mofetil treatment 

for primary glomerular diseases. Kidney Int. 2002;61(3):1098-114.

18. 	Cardoso ACD, Kirsztajn GM. Padrões histopatológicos das 

doenças glomerulares no Amazonas [Morphological patterns of 

glomerular diseases in Amazonas (North of Brazil)]. J Bras Nefrol. 

2006;28(1):39-43.

19. 	 Freitas M, Ribeiro RT. Aspectos clínicos-patológicos de pacientes 

submetidos à biópsia renal [Clinical and pathological aspects of 

patients submitted to renal biopsy]. Rev Para Med. 2006;20(3):15-22.

20. 	 Polito MG, de Moura LA, Kirsztajn GM. An overview on frequency of 

renal biopsy diagnosis in Brazil: clinical and pathological patterns 

based on 9,617 native kidney biopsies. Nephrol Dial Transplant. 

2010;25(2):490-6.

21. 	 Stratta P, Segoloni GP, Canavese C, et al. Incidence of biopsy-proven 

primary glomerulonephritis in an Italian province. Am J Kidney Dis. 

1996;27(5):631-9.

22. 	 Choi IJ, Jeong HJ, Han DS, et al. An analysis of 4,514 cases of renal 

biopsy in Korea. Yonsei Med J. 2001;42(2):247-54.

23. 	 Cuxart M, Picazo M, Sans R, Huerta V. Biopsia renal en un hospital 

comarcal [Renal biopsy in a regional hospital]. Nefrologia. 

2007;27(4):519.

24. 	 Bahiense-Oliveira M, Saldanha LB, Mota EL, et al. Primary glomerular 

diseases in Brazil (1979-1999): is the frequency of focal segmental 

glomerulosclerosis increasing? Clin Nephrol. 2004;61(2):90-7.

25. 	 Hwang HJ, Kim BS, Shin YS, et al. Predictors for progression in 

immunoglobulin A nephropathy with significant proteinuria. 

Nephrology (Carlton). 2010;15(2):236-41.

26. 	 D’Amico G. The commonest glomerulonephritis in the world: IgA 

nephropathy. Q J Med. 1987;64(245):709-27.

27.	 Donadio JV, Grande JP. IgA nephropathy. N Engl J Med. 

2002;347(10):738-48.

28. 	 Iseki K, Miyasato F, Uehara H, et al. Outcome study of renal biopsy 

patients in Okinawa, Japan. Kidney Int. 2004;66(3):914-9.

29. 	 Choi AI, O’Hare AM, Rodriguez R. Update on HIV-associated 

Nephropathy. Nephrology Rounds. 2007;5(7):1.

30. 	 Queiroz MMM, Silva Junior GB, Lopes MS, et al. Estudo das doenças 

glomerulares em pacientes internados no Hospital Geral César Cals 

(Fortaleza-CE) [Study of glomerular diseases in patients admitted to the 

Hospital Geral César Cals (Fortaleza-CE)]. J Bras Nefrol. 2009;31(1):6-9.

31. 	 Morales JV, Veronese FV, Prompt CA. Tratamento da 

glomeruloesclerose segmentar e focal primária com síndrome 

nefrótica em adultos: experiência de 15 anos. In: Cruz J, Cruz HM, 

Kirsztajn GM, Barros RT, editores. Atualidades em nefrologia. São 

Paulo: Sarvier; 2008. p. 182-7.

32. 	 D’Agati VD, Kaskel FJ, Falk RJ. Focal segmental glomerulosclerosis. N 

Engl J Med. 2011;365(25):2398-411.

33. 	 Ponticelli C, Glassock RJ. Treatment of primary glomerulonephritis. 

2nd ed. New York: Oxford Press; 2009.

34. 	 Alexopoulos E. How important is renal biopsy in the management of 

patients with glomerular diseases? Nephrol Dial Transplant. 2001;16 

Suppl 6:83-5.

35. 	 Korbet SM. Percutaneous renal biopsy. Semin Nephrol. 2002;22(3):254-67.

36. 	 Castro R, Sequeira MJ, Faria MS, et al. Biópsia renal percutânea: 

experiência de oito anos [Percutaneous kidney biopsy: eight years-

experience]. Acta Med Port. 2004;17(1):20-6.

37. 	 Lasmar EP. Biópsia renal percutânea: experiência pessoal em 30 anos 

[Percutaneous renal biopsy: a 30-year personal experience]. J Bras 

Nefrol. 2007;29(1):25-8.

Sources of funding: None 

Conflict of interest: None

Date of first submission: June 18, 2013 

Last received: December 26, 2013  

Accepted: January 29, 2014

Address for correspondence:  

Geraldo Bezerra da Silva Junior  

Universidade de Fortaleza (UNIFOR) 

Av. Washington Soares, 1.321 — bloco S — sala 1 

Edson Queiroz  — Fortaleza (CE) — Brasil 

CEP 60811-905 

Tel. (+55 85) 3477-3280 

E-mail: geraldobezerrajr@yahoo.com.br


