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Abstract

Introduction: Glomerular disease is one of the 10 leading causes of death in Mexico. Objective: To determine 
the frequency of glomerulopathies in Western Mexico, in a secondary care IMSS hospital. Material and methods: 
Retrospective analysis in a hospital center. All native kidney biopsies from patients older than 16 years were reviewed 
from January 2003 to December 2011, in order to establish clinical features, form of presentation and histopathological 
report. Results: One hundred sixty-three biopsy reports were analyzed; patients’ average age was 32.6 ± 13.3 years; 
55% were female. Twenty-four percent had systemic arterial hypertension (SAH) and 10% had a family history of chronic 
renal failure. The most frequent types of primary glomerulonephritis (GN) were focal segmental glomerulosclerosis 
(FSGS) (47%) and membranous GN (15%). The most common secondary GNs were lupus nephropathy (LN) (14%), 
amyloidosis (1.2%) and diabetic nephropathy (DN) (4%). Conclusion: FSGS is the most common glomerulopathy; a 
lower percentage of immunoglobulin A nephropathy (IgAN) is observed than that reported worldwide. The information 
here presented is a contribution to the understanding of the prevalence of glomerulopathy in Western Mexico. (Gac Med 

Mex. 2014;150:403-8)
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Introduction

Chronic kidney disease (CKD) is a public health 
problem worldwide. Its incidence and prevalence are 
increasing1, due to demographic changes and to the 
lack of recognition of the disease at early stages, which 
results in an increased number of patients being included 
in renal replacement therapy2. 

In Mexico, CKD is one of the leading causes of 
hospital-based care at the national healthcare system 
public sector, where in addition, nephritis and nephro-
sis were located in 2008 at the 8th place among the 
leading causes of death in the country3.

Glomerulopathies can be classified in different ways, 
such as describing histopathological findings or their 
clinical-pathological correlation, with the latter being 
the most practical, since not only does it consider 
histological findings, but their relationship with clinical 
manifestations as well4.

Renal disease patients develop pathophysiological 
disturbances and several clinical manifestations5. 
Therefore, renal histological analysis is the most import-
ant diagnostic tool in order to enable for a glomerular 
disease to be assigned to a specific nosological group6. 

IgAN is the most common glomerulopathy worldwide7; 
however, there is evidence that FSGS is increasing and 
it is reported as the most common in the U.S.A. among 
all ethnic groups8. Other authors report membranous 
nephropathy (MN) as the most common cause of 
adult-onset nephrotic syndrome (NS)9.
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In our area, the most common native kidney glomer-
ulopathies have been previously described, but with 
conflicting reports10-12.

Noteworthy, the group of patients is increasingly 
younger and, therefore, early diagnosis and treatment 
have an impact on quality of life and cost containment 
for the national healthcare system.

Currently, percutaneous renal biopsy (PRB) is essential 
in the practice of nephrology to establish a specific diag-
nosis. It allows for classification and treatment to be de-
cided12,13 , as well as for a prognosis to be established.

It is difficult to establish the exact frequency of glo-
merulopaties, since they can only be diagnosed histo-
pathologically and, on the other hand, many patients 
presenting with one of them, do it at a stage when they 
are no longer subjected to PRB. The quality of the PRB 
depends on the size of the sample, i.e., the number of 
glomerules. Generally, the amount of glomerules ac-
cepted to be optimal is 10-15, but very frequently, 
6-10 glomerules are sufficient, and in some cases even 
one is enough to establish the diagnosis14.

The purpose of this study was to identify the frequen-
cy of glomerular diseases at the No. 46 IMSS Regional 
General Hospital Nephrology Department, a secondary 
care hospital that takes care of population from the 
west of the country. The indications for PRB were also 
analyzed and the results compared with national and 
international reports.

Material and methods

This is a descriptive, cross-sectional study of patients 
who underwent PRB with automated gun over a 9-year 
period (from January 2003 to December 2011) at the 
No. 46 IMSS Regional General Hospital.

Patients who underwent native kidney PRB with 
Bard® Magnum® automated gun equipped with 16 G 
needles, who had complete clinical and electronic re-
cords and who provided informed consent for the per-
formance of the biopsy were included, with an age of 
16-80 years, regardless of gender, and with a full report 
issued by the IMSS Western National Medical Center 
Department of Pathological Anatomy.

All patients had a viral panel report for HIV, hepatitis 
B and C, antinuclear antibodies, anti-neutrophil cyto-
plasmic antibodies and complement (C3 and C4), as 
well as clotting times and renal ultrasound.

Native kidney PRBs with full interpretation of the sam-
ple were included for analysis (samples with more than 
7 glomerules, with optical microscopy and immunoflu-
orescense were considered to be adequate). Reports 

with insufficient material for diagnosis (≤ 6 glomerules), 
incomplete records and/or absence of PRB report were 
excluded.

Additionally, the form of clinical presentation was 
recorded and the patients were classified in four 
groups, according to whether their initial presentation 
was adult-onset NS, nephritic syndrome, glomerular 
persistent microscopic hematuria (PMH) or persistent 
sub-nephrotic proteinuria (PSnP). Demographic, bio-
chemical and imaging variables were recorded as well. 

Statistical analysis

Dimensional variables were shown as averages with 
standard deviations (± SD), and nominal variables, as 
numbers and percentages. The percentual prevalence 
of glomerulopathies in native kidneys was determined 
with the total number of patients over the study period.

Parametric and non-parametric descriptive statistics 
were used. For continuous variables, average and ± SD 
was employed, and for dichotomous nominal or ordinal 
variables, the number of cases (n) and percentages (%). 
Analyses were performed using the statistical pack 
SPSS, Spanish language version 15.

Results

During the period of study, 534 PRBs were per-
formed in patients of the Nephrology Department, out 
of which 291 corresponded to renal graft biopsies and 
243 to native kidney biopsies. From the total native 
PRBs, 80 were excluded (33% of total native kidney 
PRBs): 55 due to incomplete information (no histolog-
ical report, reason for biopsy), 24 for having less than 
7 glomerules and one for being from a patient with 
collapsing FSGS secondary to HIV.

From the 55 excluded PRBs due to incomplete infor-
mation, average age was 35 ± 13.8 years, with FSGS 
diagnoses in 26.6% of the cases, LN in 20%, MN and 
minimal change disease (MCD) in 13.3%, inconclusive 
in 13.3%, and mesangioproliferative GN and amyloido-
sis in 6.6%. 

Of the 24 excluded PRBs due to the number of 
glomerules, 22 were reported to be FSGS, out of which 
two were reported as MN.

Finally, 163 reports of biopsies meeting the inclusion 
criteria were analyzed; average age was 32.6 ± 13.3 years 
and 55% were female subjects; the remaining demo-
graphic variables are shown in table 1.

The most common comorbidities found were SAH 
(24%) and type 2 diabetes mellitus (T2DM) (4%); 
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10% had a family history of CKD (siblings, cousins, 
uncles/aunts).

The main indications for performing the PRB were 
adult-onset NS (42%), PSnP (38%), glomerular PMH 
(11%) and nephritic syndrome (9%). During the diag-
nostic approach screening, patients with PMH had 
more than 5 red blood cells (RBCs) per field and 60 to 
80% RBC had dysmorphism in fresh urine sediment. 

The most common primary GNs were FSGS (47%) 
and MN (15%). Of the secondary GNs, the most com-
mon were LN (14%), amyloidosis (1.2%) and DN (4%). 
The rest of the observed glomerulopathies are de-
scribed in table 2.

The 24-h proteinuria average for the patients with 
nephrotic syndrome was 10.6 ± 6 g/day. 

Twenty-three biopsies were reported with LN, most 
of them class IV (34%) followed by class II (30%), III 
(17%) and V (17%). A higher predominance of dis-
ease was found in females, similarly to reports in the 
literature.

During the study period, only 7 patients had indica-
tions for biopsy due to suspected non-diabetic glomer-
ulopathy; however, only one patient had MN; the rest 
were reported as DN.

Table 3 shows the main differences between the 4 most 
frequent glomerulopathies. Of note, patients in the 
FSGS group were younger and had more deteriorated 
renal function.

Discusion

Worldwide, the literature reports IgAN7,15 and MN 
as being the most frequent causes of CKD; however, 
in the present study we found that FSGS is the most 
common primary glomerulopathy in patients from 
Western Mexico. This differs from classic literature, 
but is consistent with recent articles showing evidence 
that, in the U.S.A., FSGS is increasing as a common 
cause among all ethnic groups8,15, with a prevalence 
of 2.3% in the year 200016 and an increase to 4% 
in 201117.

Worldwide, since 2003, a change has been shown 
in glomerulopathies epidemiology: MN and FSGS ac-
count for the third part of nephrotic syndrome cases 
followed by minimum change disease (MCD) and IgAN18.

In Latin America, varying frequencies have been re-
ported for glomerulopathies: in Peru, membranoprolif-
erative GN is the most common cause of primary glo-
merular disease (more than 25% of cases)19; FSGS is 
the most frequent in Colombia and Uruguay (34.8 and 
29.3%, respectively)20,21; Cuba reports MCD as the most 
frequent (19.6%) and FSGS is the third cause (11.3%)22.

In Mexico, reports regarding the frequency of glomer-
ulopathies have not been homogeneous. Although it has 
been reported that the most frequently encountered 

Table 1. Clincal characteristics of the studied patients

Variable Value

Number of patients 163

Gender n (%):

Male 74 (45)

Female 89 (55)

Age (years) 32.6 ± 13.3

Weight (kg) 67.9 ± 15.7

Height (cm) 166 ± 8

BMI (kg/m2) 26 ± 5.7

BSA (m2) 1.7 ± 0.2

Hypertensive n (%) 39 (24)

Diabetics (%) 7 (4)

MDRD-4-estimated GFR at the moment of 
PRB (ml/min/1.73 m2 BSA)

67.7 ± 32

Creatinine prior to PRB (mg/dl) 1.32 ± 0.72

BMI: Body Mass Index; BSA: Body Surface Area; GFR: Glomerular Filtration 
Rate; MDRD: Modification of Diet in Renal Disease; PRB: Percutaneous Renal 
Biopsy.

Table 2. Most frequent glomerulopathies

Variable (%)

FSGS 47.0

Membranous GN 15.0

Nephropathy due to SLE 14.0

IgAN 7.0

Membranoproliferative 6.0

T2DM 4.0

Amyloidosis 1.0

Mesangial GN 3.0

MCD 0.6

Inconclusive 2.0
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Table 3. Main differences between the 4 most frequent glomerulopathies

Variable FSGS (n = 77) MN (n = 24) LN (n = 23) IgAN (n = 12)

Age (years) 25.9 ± 10.4 41.5 ± 10.9 32.2 ± 12.3 33.5 ± 13.2

Gender (male:female) 45:32 10:14 3:20 5:7

SAH, n (%) 10 (13) 3 (13) 4 (17) 2 (16)

DM, n (%) 0 (0) 1 (4) 0 (0) 0 (0)

BMI (kg/m2 BSA) 25 ± 5.1 26.4 ± 5.3 25.7 ± 3.8 27.1 ± 4.7

Hemoglobin (g/dl) 14.6 ± 2.1 12.9 ± 1.3 11.6 ± 2.0 14.6 ± 1.3

Creatinine (mg/dl) 1.5 ± 0.75 1.0 ± 0.6 1.0 ± 0.47 0.8 ± 0.2

Urea (mg/dl) 46.4 ± 17.7 34.6 ± 17 44.8 ± 19.5 26.9 ± 8.8

GFR (ml/min/1.73 m2) 62.5 ± 28.6 76.8 ± 34.9 70.5 ± 37.1 87.9 ± 46.1

Cholesterol (mg/dl) 228.9 ± 87.8 316.6 ± 135 208.1 ± 66 168.6 ± 32.5

Triglycerides (mg/dl) 203.5 ± 140.2 343.8 ± 249.2 155.9 ± 60.4 66 ± 19.3

Albumin (g/dl) 3.1 ± 1.1 2.6 ± 1.0 2.4 ± 1.2 3.8 ± 0.9

24-h proteinuria (g) 5.1 ± 6.1 7.9 ± 5.6 5.6 ± 5.4 2.7 ± 3.1

Right kidney dimensions (mm) 94.7 x 47.1 109.6 x 48 110.1 x 44.6 96.6 x 47.5

Left kidney dimensions (mm) 95.4 x 48.8 108.2 x 55 107.5 x 53.3 95.9 x 52.2

Glomerule number in optic 
microscopy (average)

10.1 ± 4.1 11.6 ± 4.6 11.7 ± 4.7 14.5 ± 8.4

Clinical form of presentation:

Nephrotic syndrome, n (%) 28 (36) 18 (75) 8 (35) 1 (8)

Nephritic syndrome, n (%) 5 (6) 1 (4) 4 (17) 1 (8)

Sub-nephrotic proteinuria, n (%) 43 (56) 5 (20) 8 (35) 0 (0)

Microscopic hematuria, n (%) 1 (1) 0 (0) 3 (13) 10 (84)

lesions are FSGS (34%) and mesangioproliferative GN 
(28%)12, other national studies report MN (27-34.8%)10,11, 
systemic lupus erythematosus (SLE) (19.6%) and 
IgAN (10.9%) as the most common histopathologic 
diagnoses.11

Having found in our study that FSGS is the leading 
cause, we must remember that untreated patients with 
nephrotic proteinuria and FSGS have a poor prognosis 
and progress to end-stage renal disease over a 3-6 
year period23; therefore, they must receive an early 
treatment in order to impact on the natural course of 
the disease, improve their quality of life and contain the 
costs for healthcare institutions. 

The reviewed reports show a higher frequency of 
glomerulopathies in the female sex, as in our study, 
where 55% were female patients. 

It is important highlighting that this population is 
younger than those in other national and international 
studies, which report an average age of 36 ± 13 years15; 
this can be partially explained by genetic differences 
within the population, or even environmental exposure 
to antigens or agents that might induce the disease, 
as proposed by the hygiene hypothesis19.

These variations within the same country could be 
correlated with the geographical area and the ethnic 
groups living there, with their respective genetic dif-
ferences; however, up to this moment, there is no 
national registry available that allows for possible geo-
graphic-population-based patterns to be determined. 

The clinical syndromes found are varied, but the 
most comon is the nephrotic one, which constitutes the 
main indication for renal biopsy: 42% of the cases, a 
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figure that is consistent with series where frequency 
ranges from 30 to 52%12,21. 

Among the patients subjected to renal biopsy and 
with criteria for nephrotic syndrome, the most common 
histopathologic diagnosis is FSGS (36%), which is con-
sistent with recent articles, where an important increase 
of this disease has been seen as a cause of nephrotic 
syndrome in the past few years, being currently con-
sidered the leading cause of nephrotic syndrome in 
white adults. This is not true for MN, classically recog-
nized as the main cause of NS in adults, and whose 
incidence has remained steady over time15.

The FSGS frequency found here falls within the mean 
of what several authors report, whose pecentages go 
from ranges as high as 50-60%17 to ranges as low as 
20-25%15 in series of adult patients.

In spite of the multiplicity of factors identified in 
FSGS, approximately 80% of the cases remain as the 
primary cause17, as in our population, if the patient with 
HIV-associated collapsing FSGS is excluded.

Ultrasound is a decisive factor in our hospital. Prior 
to performing the PRB, renal length is measured and 
renal morphology is assessed. We considered renal 
size under 9 cm to be a contraindication, since previ-
ous studies in healthy Mexicans24 have shown that the 
renal size mean for males with left renal length (LRL) 
is 107.16 ± 6.97 mm and with right renal length (RRL), 
105.74 ± 5.74 mm, and for women, LRL of 104.6 ± 
7.96 mm and RRL of 102.99 ± 6.85 mm. Should we 
have based our study on Rivera Hernández recom-
mendations25, who considers renal size under 10 cm 
to be a contraindication, approximately half the patients 
in the present study would have not been subjected to 
the procedure.

In our series, renal biopsy was practised generally 
on patients with renal disease already chronic, most 
evident in FSGS and IgAN carriers, as suggested by 
creatinine levels above normal values, as well as a 
small renal size, so far without lethal complications. We 
should consider that the height mean in this group was 
166 ± 8 cm and the group mean for LRL, 100.09 ± 
19.81 mm, and for RRL, 100.19 ± 18.03 mm.

Among the secondary GN causes, LN is the most 
frequent, just as reported by literature over the 
world7,12,20. 

Although DN does not occur in 20-40% of DM pa-
tients and is the reason to start dialysis26, this micro-
angiopathic condition is correlated with diabetic reti-
nopathy and, thus, renal biopsy is usually not necessary 
in these cases; it is performed in patients with renal 
function declining more rapidly than expected, active 

urine sediment or upon diagnostic suspicion of alter-
native systemic disease or primary glomerulopathy26-28, 
criteria that are used as part of the screening proce-
dures in our center to perform PRBs.

Among the secondary GN causes found in our study, 
LN was the most common, and class IV the most fre-
quent histological pattern, as reported by worldwide 
literature7,12,20. Usefulness of the study in patients with 
secondary nephropaties impacts mainly on their teat-
ment and prognosis.

Several authors have reported on the usefulness of 
PRB12-14, which can be performed safely even at sec-
ondary care level. 

In different countries of the world and in Latin America 
there are complete reports on glomerulopathies and 
their variations in prevalence over time, except in 
Mexico, where, although several studies on the subject 
do exist, none includes all ethnic groups and the pre-
sented course. 

This work might serve to develop, together with dif-
ferent institutions, a national glomerulopathies registry, 
joining efforts to avoid data duplicity and, most impor-
tantly, being Mexico a country of ethnic groups, to 
know the regional and national epidemiology of each 
one of them.

In conclusion, in the present study we found that 
FSGS is the most common glomerulopathy and the 
main cause of nephrotic syndrome, which is consistent 
with reports by some Latin American authors. It should 
be noted that the presentation of this entity is more 
frequent in the male sex, in young populations and with 
more deterioration of the renal function; additionally, a 
lower frequency of IgAN is shown.

Source of funding

There was no external source of funding.
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