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Abstract 

Introduction: Glomerulopathies constitute the third cause of chronic kidney disease. 
Within these, focal segmental glomerulosclerosis (FSGS) is one of the most prevalent in 
Latin America, with varied clinical presentation and etiology, as well as different treatment 
and evolution for each patient. The study aimed to characterize patients with histological 
diagnosis of FSGS based on their clinical presentation, evolution, and treatment in three 
public nephrology reference hospitals in Quito-Ecuador. 

Methods: The present observational, longitudinal, retrospective study was conducted 
from January 2012 to December 2020 at the Hospitals Carlos Andrade Marín, Eugenio 
Espejo, and Hospital de las Fuerzas Armadas N1. The variables were demographic, clini-
cal, laboratory, and treatment. Descriptive statistics, proportions, and confidence intervals 
for a proportion are used. A follow-up of 6, 12, and 24 months was carried out. 

Results: 98 FSGS records were analyzed, constituting 15.2% of all kidney pathologies. 
This pathology was more frequent in men (60.2%) and Hispanics (98%), with a median 
age of 40. 95.9% and 67.3% of the patients had no history of diabetes or hypertension, 
respectively. The main symptom at diagnosis was nonnephrotic proteinuria (65.3%), and 
7.1% of patients needed dialysis at the onset of the disease. At six months, only 24% of 
patients achieved remission. The most common first-line treatments were corticosteroids, 
followed by mycophenolate, while the most frequently used second-line drug was cyclo-
sporine. 

Conclusion: Less than half of the patients achieved remission at six months, and a small 
percentage of patients deteriorated renal function at two years. 
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MeSH: Glomerulosclerosis, Focal Segmental; Cyclosporine; Adrenal Cortex Hormones; Observational 
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ocal and segmentary glomerulosclerosis (FSGS) represents a 
group of diseases with a typical histological pattern with injury 
to the podocyte [1]. Kidney damage is characterized by the 

presence of sclerosis/hyalinosis lesions that affect a variable percent-
age of glomeruli (focal) and only a part of them (segmental) [1]. The 
approximate annual incidence of FSGS is 1.4 to 25 cases per million 
inhabitants [2]. Its prevalence has increased in recent years worldwide 
with variations due to geographical, genetic, age, and sex factors [3]. 
In a retrospective study conducted at the Cleveland Clinic from 2015 
to 2021, FSGS was the most common diagnosis found (15%), along 
with diabetic nephropathy [4]. 

Ethnicity plays an essential role in the presentation of this pa-
thology, having an incidence five times higher in African patients than 
in Caucasian patients. This difference is due to the presence of two 
risk variants, apolipoprotein L1 (APOL1) and myosin heavy chain 9 
(MYH9), found in 60% of black patients compared to Caucasian pa-
tients, where it is only found in 5% [1]. In a retrospective study, the 
difference in nephrotic syndrome in adults was observed according to 
the patient's ethnicity. It was found that FSGS was the most frequent 
cause of nephrotic syndrome in patients of African ethnicity [5]. 

It occurs more frequently in men than in women at a ratio of 
1.5 to 1 [2]. Although this pathology can occur at any age, it is more 
common in adult patients and is responsible for 20 to 30% of ne-
phrotic syndrome in adults and 7 to 10% in children [1]. Among the 
diseases causing primary nephrotic syndrome, FSGS is the one that 
most frequently progresses to end-stage CKD [1]. It recurs in kidney 
transplantation in 30 to 40% of patients [6]. 

Although the exact cause has not yet been identified, the pres-
ence of an unknown circulating factor has been mentioned as an eti-
ological agent. The existence of this factor is supported by the imme-
diate reappearance of this pathology in 20 to 50% of patients under-
going kidney transplantation and up to 80% in those with a history of 
rejection in a previous graft [7]. 

Different molecules have been implicated in the pathogenesis of 
this glomerulopathy. These include apA1b (an isoform of ApoA1), 
corticotrophin-like cytokine factor, anti-CD40 antibody, and soluble 
urokinase receptor (suPAR) [7]. In particular, suPAR has attracted 
significant interest recently due to its ability to cause diffuse pedicellar 
fusion and proteinuria [7]. According to a study by Wei et al., suPAR 
levels were elevated in 70% of patients with FSGS, and these levels 
were significantly higher than those in patients with other glomeru-
lopathies (membranous nephropathy and minimal change disease) or 
healthy controls [7]. Given that this factor is also elevated in other 
pathologies that are not associated with proteinuria and kidney dam-
age, such as rheumatoid arthritis, sepsis, tumors, and liver cirrhosis, 
its role as a pathogenic factor in this glomerulopathy remains the sub-
ject of debate [7, 8]. 

Among the secondary causes of FSGS are viral infections, drug 
use, and adaptive causes that can occur with a reduced number of 
nephrons or with several nephrons within the normal range, such as 
obesity or hyperfiltration in type diabetes. 2 [6]. 

A specific group is the genetic type FSGS. In most cases, the age 
of presentation begins in early childhood. Nine genes have been im-
plicated in the development of this pathology: ACTN4, NPHS2, 
TRPC-6, PLCE1, INF-2, WT1, CD2AP, LAMB2, and NPHS1 [6, 
9]. 

The objective of the present study was to determine the fre-
quency of FSGS and characterize it based on its clinical presentation, 
evolution, and treatment in a group of patients treated in three public 
reference hospitals in Quito-Ecuador. 

Materials and methods 
Study design 
The study is a longitudinal descriptive observational study. The 
source is retrospective. 

Scenery 
The study was carried out in the nephrology and pathological anat-
omy service of the Eugenio Espejo public hospitals of the Ministry of 
Public Health; Carlos Andrade Marín Specialty Hospital of the Ec-
uadorian Institute of Social Security and Specialty Hospital of the 
Armed Forces No. 1, in Quito/Ecuador. The retrospective study pe-
riod was from Jan 1, 2012, to Dec 31, 2020. 

Participants 
Cases of patients older than 17 who underwent renal biopsy due to 
proteinuria, hematuria, or alteration of renal function were included. 
Medical and laboratory controls were included after the start of treat-
ment. Undiagnosed cases or incomplete records were excluded. 
Transplant patients were excluded. 

Variables 
The variables studied were as follows: 
•  Demographics: age, sex, ethnicity. 
•  Clinical features: edema, albumin, hypercholesterolemia, 
hypertriglyceridemia, body mass index, hypertension at diagnosis, 
comorbidities, glomerular filtration rate, proteinuria, and hematuria. 
•  Treatment and outcomes: initial treatment, need for dialy-
sis, subsequent treatment and unconventional treatments. 

Data sources/measurements 
The source was indirect. The information was collected in an elec-
tronic database created by the authors from the medical records 
found in the institutions' archives. Biochemical measurements, biop-
sies, and treatments were part of the institution's regular activity of the 
institution, and they were routinely carried out in diagnostic and con-
trol studies, which were collected from each institution's laboratory 
and pathology systems. 

Biases 
To avoid possible interviewer, information, and memory biases, the 
data were kept at all times by the principal researcher with a guide 

F 

http://doi.org/10.56867/62


  REV SEN  Original Article DOI: http://doi.org/10.56867/62                                                      Glomerulopathies | Nephrology 

  

Rivadeneira N, et al. REV SEN 2023;11(2): Page 138 

and records approved in the research protocol. Observation and se-
lection bias were avoided with the application of participant selection 
criteria. All clinical and paraclinical variables from the period already 
mentioned were recorded. Two researchers independently analyzed 
each record in duplicate, and the variables were recorded in the da-
tabase once their agreement was verified. 

Study size 
The population consisted of patients with chronic kidney disease as-
sociated with glomerulopathies. A total of 19,400 cases in Ecuador of 
patients with CKD stage 5 occurred in 2022 [10], of which it is known 
that FSGS is responsible for 10% of the cases [10]; that is, it would 
have a projection of 1940 cases as the universe. With a confidence 
level of 95%, an expected frequency of 10%, and a confidence limit 
of 5.9%, the sample size was 94 cases. Epi Info TM Version 7.0 was 
used. (CDC. Atlanta, GA: Centers for Disease Control and Preven-
tion, 2023) for sample calculation. 

Quantitative variables 
Descriptive and inferential statistics were used. The results were ex-
pressed on a scale of means and standard deviation. Categorical data 
are presented in proportions. The Kolmogorov – Smirnov normality 
test was used. The mean and standard deviation were applied for the 
normally distributed variables, while the nonnormally distributed var-
iables were expressed using the median and 10th and 90th percentiles. 

Statistical analysis 
The Sturges test was used for the age variable, thus determining the 
ideal interval to divide the age groups. 

The variables associated with follow-up (proteinuria, glomerular 
filtration rate, and dialysis) were evaluated at the time of diagnosis, at 
six months, at one year, and at two years to describe the characteris-
tics of the evolution. The χi2 test evaluated the association between 
remission and the need to start dialysis. The results will be expressed 
with their respective 95% confidence index. The statistical package 
used was SPSS 20.0 (IBM Corp. Released 2011. IBM SPSS Statistics 
for Windows, Version 20.0. Armonk, NY: IBM Corp.). 

Results  

Study participants: 
A total of 759 renal biopsy records were analyzed. The GEFS analysis 
was performed based on 92 cases at the end of the study (Figure 1). 
The prevalence of FSGS was established with the total number of 
cases requiring biopsies (Table 1). 

Prevalence of FSGS 
The present study included 759 biopsy records in patients over 18 
years of age with a diagnosis of both primary and secondary glomer-
ulopathies, of which the most frequent diagnosis was lupus nephrop-
athy in 37.5% (n= 285), followed by focal glomerulosclerosis and seg-
mental glomerulosclerosis in 15% (n=116) (Table 1). 

Characteristics of the study population 
Of the total number of patients with FSGS, 15 who did not have fol-
low-up or laboratory results and three who died were excluded. The 
median age was 40, with 26.6% (n=26) of the patients aged between 
28 and 36. A total of 60.2% (n=59) of the patients were men, 98% 
(n=96) were mixed race, and only 2% (n=2) were African American. 
A total of 18.4% (N=18) were obese, and 53.1% (n=52) were of aver-
age weight. 

Among comorbidities, 32.7% (n=32) of patients had a history 
of hypertension, 4.1% (n=4) had diabetes, and 1% (n=1) had a previ-
ous diagnosis of HIV infection. Table 2 summarizes the characteris-
tics of the study population. 

Regarding the clinical characteristics at diagnosis, it is evident 
that 65.3% (n=64) of the patients presented with proteinuria in the 
nonnephrotic range, most of which were in stages 1 and 2 of chronic 
kidney disease. No hematuria was observed in 53.1% (n=52), edema 
was observed in 62.2% (n=61), and only 20.4% (n=20) presented high 
blood pressure at the time of diagnosis. 

 

Figure 1. Flowchart of study participants. 

 
 

759 biopsy records

116 patients with 
FSGS

98 patients who 
meet inclusion 

criteria

97 patients at 6 
months

94 patients at 12 
months

92 patients at 24 
months

2 patients lost 
to follow-up

3 patients lost 
to follow-up

1 patient lost to 
follow-up

15 excluded due to 
exclusion criteria

3 deceased

643 patients with 
other diagnoses
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Table 1. Prevalence of glomerulopathies. 

Glomerulopathy Total= 759 
n (%) 

Lupus nephritis 285 (37.5%) 
GEFS 116 (15.2%) 
membranous 111 (14.6%) 
GNMP 68 (8.96%) 
NIGA 35 (4.61%) 
NDE 25 (3.29% 
diabetic nephropathy 13 (1.71%) 
Amyloidosis 6 (0.79%) 
myeloma 3 (0.40%) 
Others 97 (12.7%) 
FSGS: focal segmental glomerulosclerosis; MPGN: Membranoprolifera-
tive glomerulonephritis; NIGA: IgA nephropathy; MDE: Minimal 
Change Disease. 

The presumptive etiology of the pathology was evaluated, classifying 
it as primary, secondary, and unknown cause. Figure 2 shows that 
80.6% (n=79) of the patients presented with an unknown cause, and 
only 4.1% (n=4) had a primary cause as a presumptive diagnosis. 

 
Patient evolution 
Regarding the evolution of the patients concerning proteinuria, it was 
observed that at six months and one year, 24.5% (n=24) of the pa-
tients had a proteinuria value of less than 300 milligrams in 24 hours, 
while within two years, this percentage increased to 34.7% (n=34). 
The highest percentage of patients during follow-up persisted with 
proteinuria in the nonnephrotic range, with 59.2% (n=58), 61.2% 
(n=60), and 49% (n=48) at 6, 12, and 24 months, respectively. At the 
time of diagnosis, 31.6% of patients presented nephrotic proteinuria; 
this percentage decreased to 10.2% at six months and 7.1% at 12 and 
24 months. Patients lost during follow-up were also observed, as de-
tailed in Figure 3. 

 
 
 

Table 2. Demographic and clinical characteristics of the population 
diagnosed with focal and segmental glomerulosclerosis. 
 Total = 98 n (%) 
Sex 
Female 
Male 

 
39 (39.8%) 
59 (60.2%) 

Age (years)* 40 (29.7 - 52) 
38.35 – 44.59 

Age ranges 
18 - 27 
28 - 36 
37 - 45 
46 - 54 
55 - 63 
64 - 72 
73 or more 

 
19 (19.4%) 
26 (26.5%) 
21 (21.4%) 
12 (12.2%) 

9 (9.2%) 
7 (7.1%) 
4 (4.1%) 

Ethnicity: 
Half-Blood 
Afro-Ecuadorians 

 
96 (98%) 

2 (2%) 
BMI 
 
BMI Classification 
Underweight 
Normal 
Overweight 
Obesity 

24.2 (21.72 – 33.15) 
24.90 - 26.74 

 
eleven%) 

52 (53.1%) 
27 (27.6%) 
18 (18.4%) 

Comorbidities 
Diabetes 4 (4.1%) 
Arterial hypertension 32 (32.7%) 
HIV infection eleven%) 

Proteinuria 
Nonnephrotic 64 (65.3%) 
Nephrotic 31 (31.6%) 
Massive 3 (3.1%) 

Symptoms and signs 
Hematuria 46 (46.9%) 
Edema 61 (62.2%) 
Hypertension 20 (20.4%) 
Hypercholesterolemia 71 (72.4%) 
Hypertriglyceridemia 74 (75.5%) 
Hypoalbuminemia 55 (56.1%) 

Glomerular filtration rate 
Stadium 1 29 (29.6%) 
Stage 2 24 (24.5%) 
Stadium 3a 14 (14.3%) 
Stadium 3b 15 (15.3%) 
Stage 4 11 (11.2%) 
Stadium 5 5 (5.1%) 

* Age is shown as median with its respective interquartile range. 

 

Figure 2. Distribution of  cases by type of  FSGS.

Total=98

4.08%  4 Primary.
15.31%  15 Secondary.

80.61%  79 Unknown.

http://doi.org/10.56867/62


  REV SEN  Original Article DOI: http://doi.org/10.56867/62                                                      Glomerulopathies | Nephrology 

  

Rivadeneira N, et al. REV SEN 2023;11(2): Page 140 

 

According to the CKD stages, most patients were in stage 1 at the 
time of diagnosis, reaching 29.6% (n=29). At six months, an increase 
in the percentage of patients in stage 2 was observed, reaching 34% 
(n=33); however, a smaller number of patients in stage 5 were also 
observed for diagnosis (3.2%). At 12 months of follow-up, 28.7% 
(n=27) of patients remained in stage 1, 36.2% (n=34) were in stage 2, 
and only 2.1% (n=2) reached stage 5. In contrast, at 24 months of 
follow-up, patients in stages 2 and 5 increased to 32.6% (n=30) and 
8.7% (n=8), respectively (Figure 4). 

 
In the evolution of the disease according to the need for dialysis, 

7.1% (n=7) of the patients needed initiation of dialysis at the time of 
diagnosis, with a slight increase in this percentage observed at the 24-
month follow-up (Table 3). 
 
Table 3. Evolution of the disease according to the need for dialysis. 

Dialysis At diagnosis 
n (%) 

Six months 
n (%) 

12 
months 

n (%) 

24 
months 

n (%) 
Yes 7 (7.1%) 3 (3.1%) 3 (3.2%) 9 (9.8%) 
No 91 (92.9%) 94 (96.9%) 91 (96.8%) 83 (90.2%) 

Total 98 (100%) 97 (100%) 94 (100%) 92 (100%) 
  

The association between remission at six months and the need 
to start dialysis during follow-up was analyzed, where it was observed 
that at 24 months, 100% (n=9) of the patients on dialysis did not 

present remission. However, this association was not statistically sig-
nificant (P > 0.05) (Figure 5). 

 

Established treatment 
A total of 98% (n=96) of the patients received antiproteinuric-based 
supportive treatment at diagnosis, as shown in Table 4. The most fre-
quent initial treatment after corticosteroids was mycophenolate in 
20.4% (n=20), followed by cyclosporine in 11.2% (n=11), and tacro-
limus and azathioprine in 3.1% (n=3) each. Eighty patients received 
corticosteroids at the beginning of treatment, 32 used corticosteroids 
with another immunosuppressant, and 48 patients began treatment 
with corticosteroids alone. 

Table 4. Initial Treatment of Patients with Focal and Segmental Glomer-
ulosclerosis. 

 With steroids No steroids 
 n (%) n (%) 

None additional 48 (60.0%) 13 (72.2%) 
MMF/Azathioprine 19 (23.8%) 4 (22.2%) 
Ciclosporin/Tacrolimus 13 (16.3%) 1 (5.6%) 
MMF: mycophenolate. 

The initial treatment was compared with the degree of proteinuria at 
six months, finding that remission was achieved in 13.7% (n=14) of 
patients who were treated only with corticosteroids, followed by 5.9% 
(n=6) of patients who were treated with corticosteroids plus mycophe-
nolate. Among the patients who persisted with nonnephrotic pro-
teinuria, 25.5% (n=26) were treated with a corticosteroid, 8.8% (n=9) 
with a corticosteroid plus mycophenolate and 7.8% (n=8) with a cor-
ticosteroid plus cyclosporine. It was also observed that none of the 
patients treated with immunosuppressants presented massive pro-
teinuria at six months. Figure 3 summarizes the degrees of proteinuria 
at six months with initial treatment. 
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Table 5. Initial treatment and degree of proteinuria at six months. 

  Remission 
Non-Ne-
phrotic Nephrotic Massive 

ST 14 (13.7%) 26 (25.5%) 4 (3.9%) 3 (2.9%) 

ST + MMF/AZA 7 (6.9%) 11 (10.8%) 1 (1%) 0 (0%) 

ST+ CSA/FK 0 (0%) 9 (8.8%) 3 (3%) 0 (0%) 

Medium 2 (2%) 9 (8.8) 1 (1%) 1 (1%) 

MMF 1 (1%) 2 (2%) 1 (1%) 0 (0%) 

CSA 0 (0%) 1 (1%) 0 (0%) 0 (0%) 

ST: steroid. MMF: mycophenolate. AZA: Azathioprine. FK: tacrolimus. 
CSA: Cyclosporin. 

For subsequent immunosuppressive treatment, it was found that the 
majority of patients did not receive any additional immunosuppres-
sant as second-line treatment, representing 45.4% (n=44), 38.3% 
(n=36) and 45.7% (n=42) 6 months, one year and two years, respec-
tively. At six months, the most common immunosuppressant was cy-
closporine (27.8%, n=27), followed by mycophenolate (18.6%, n=18). 
This distribution is maintained at one and two years of follow-up, 
where it is evident that 29.8% (n=28) and 23.9% (n=22) of patients 
were treated with cyclosporine and 23.4% (n=22) and 21.7% (n=20) 
with mycophenolate. Table 6 summarizes the subsequent treatment 
used. 

Table 6. Subsequent immunosuppressive treatment. 

Treatment 
Six 

months 
N=97 

12 months 
N=94 

24 months 
N=92 

 n (%) n (%) n (%) 
None 44 (45.4%) 36 (38.3%) 42 (45.7%) 
Mycophenolate 18 (18.6%) 22 (23.4%) 20 (21.7%) 
Cyclosporin 27 (27.8%) 28 (29.8%) 22 (23.9%) 
Tacrolimus 4 (4.12%) 5 (5.3%) 6 (6.5%) 
Azathioprine 4 (4.12%) 3 (3.2%) 2 (2.2%) 
  

Among the nonconventional treatments, 5.1% (n=5) received cyclo-
phosphamide during their follow-up, 4.1% (n=4) received plasma-
pheresis, and 1% (n=1) received rituximab. 

Discussion 
In the present study, the prevalence of FSGS was 15.2%, the second 
most common glomerulopathy after lupus nephropathy and the one 
that occupies first place within the primary glomerulopathies. It is 
known that the epidemiology of glomerulopathies varies according to 
the geographic region; for example, in Europe, the most common glo-
merulopathy is IgA (22%) [11]; in the United States and Latin Amer-
ica, FSGS, lupus nephropathy,  and diabetes are the most prevalent 
diagnoses. In studies carried out in Peru and Mexico between 2007-
2016 and 2011-2020, respectively, FSGS was the most common pri-
mary glomerulopathy, with a prevalence of 36% and 46.6% [12, 13]. 
These percentages differ from the present study because, in both 

studies, a distinction was made between primary and secondary glo-
merulopathies. 

The present study found that at the time of diagnosis, half of the 
patients were under 40 years of age. Although this pathology can oc-
cur in pediatric and adult patients, the age ranges vary. These data 
are compared to a Japanese population between 19 and 64 (62.2%), 
with a median age less than or equal to 43 years [6]. In another study 
in Peru, the mean age was 37.2 ±16 years [14]. 

Regarding sex, in the present study, FSGS was more prevalent 
in men, data that agree with those reported by Rosenberg and Jafry, 
where it is mentioned that the incidence of this pathology is higher in 
this group with a 2:1 ratio [2, 15, 16]. 

Regarding ethnicity, a higher prevalence of this pathology has 
been described in African-American patients. This type of epidemic 
is demonstrated by the studies by Kitiyara and Kopp, who reported 
in these patients a 3 to 5 times greater risk of presenting FSGS than 
the general population [17, 18]. Mkbakop also reported that the most 
common injury pattern in African-American patients with nephrotic 
syndrome was FSGS [19]. These reports differ from those found in 
our study, where 98% of the patients were Mestizo and only 2% were 
Afro-Ecuadorian. This difference can be explained since ethnicity is 
a subjective perception of the person, and most patients in the study 
perceived themselves as mestizo. 

With BMI (body mass index), half of the study population had 
a value equal to or less than 24.2, and the proportion of obese patients 
was 18.4%. These data are consistent with those previously found [6, 
15]. Other studies, such as those by Kambham and Chen [20, 21], 
have studied the relationship between obesity and FSGS; however, 
both studies, unlike ours, included obese patients where it was shown 
that the most frequent histopathological pattern was FSGS, but the 
frequency of obesity in patients with this histopathological diagnosis 
was not studied. 

Regarding comorbidities, 4.1% of patients had a history of dia-
betes, 32.7% had hypertension, and only 1% had HIV infection. The 
low prevalence of diabetic patients could be explained since, in these 
patients, renal biopsy is only indicated when there is an atypical 
presentation with suspicion of nondiabetic renal nephropathy [3]. Re-
garding hypertension, 67.3% of patients had no history of hyperten-
sion at diagnosis. These data are similar to those reported in another 
study in our country, where 74.3% of patients with FSGS did not pre-
sent with hypertension [15]. Regarding HIV-associated nephropathy, 
there is an established relationship between infection with this virus 
and the development of collapsing-type FSGS, which is also associ-
ated with the APOL-1 gene [1]. The low prevalence of HIV infection 
in this study is explained by the fact that not all patients with renal 
involvement due to HIV are biopsied, since the indications for biopsy 
in these patients are similar to those of the general population. 

When considering the clinical presentation at diagnosis, it was 
observed that although more than half of the patients presented with 
edema, hypoalbuminemia, and dyslipidemia, the majority of these 
presented nonnephrotic proteinuria at diagnosis, data consistent with 
those presented in studies carried out. In Ecuador, 57.1% of patients 
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with FSGS presented nonnephrotic proteinuria [15]. In Colombia, 
half of the patients with FSGS had urinary proteinuria excretion 
equal to or less than 688 mg in 24 hours [22]. Although FSGS is re-
sponsible for 20 to 30% of cases of nephrotic syndrome in adults, it is 
essential to highlight that the degree of proteinuria in this glomeru-
lopathy varies depending on its etiology. Thus, in the primary causes, 
diffuse pedicellar effacement occurs abruptly, so these patients present 
nephrotic proteinuria in 50% to 60% of cases [23, 24]. In contrast, in 
secondary causes, it has been seen that the percentage of glomerular 
area affected by pedicellar effacement is approximately 30%, so pro-
tein excretion occurs in the nonnephrotic range [23]. The aforemen-
tioned is corroborated by the studies carried out by Jafry and 
Kambhan [2, 20] in patients with primary and secondary FSGS, 
where the mean proteinuria at diagnosis was 4697 mg in 24 hours for 
patients with primary FSGS and more than half of the patients with 
FSGS secondary to obesity presented proteinuria in the nonnephrotic 
range [20]. 

As previously mentioned, although the characteristic of FSGS 
is proteinuria, it has also been reported that 30% to 45% of patients 
present with hematuria, hypertension, and kidney damage, which 
could misdiagnose this pathology [25]. In the present study, at the 
time of diagnosis, 46.9% of the patients presented hematuria, 20.4% 
debuted with hypertension, and 44.1% were found in stages 3, 4, and 
5 of chronic kidney disease, data similar to those reported in a study 
carried out in Quito, where patients with FSGS presented hematuria 
in 41.4%, but the percentage of patients with chronic kidney disease 
in stages 3, 4 and 5 was 22.4% [15]. Similar results in the percentage 
of hematuria were described by Ozeki et al., where this finding oc-
curred in 32.2% of patients with FSGS [6]. 

When analyzing the presumptive etiology of FSGS, it was ob-
served that 80.6% of the patients had no known cause, and a primary 
cause was suspected in 4.1%. The differential diagnosis between the 
different causes of this pathology continues to be challenging, since 
there is currently no specific biomarker that allows distinguishing be-
tween primary and secondary causes. In a study conducted at the 
Mayo Clinic, where the incidence of primary versus secondary FSGS 
was compared in twice, it was shown that primary FSGS represented 
25% of all diagnosed patients [26]. In another study, Deegens et al. 
[5] evaluated the usefulness of pedicellar effacement to differentiate 
idiopathic from secondary FSGS and found that 17 of the 29 patients 
presented idiopathic FSGS. It is important to note that both studies 
worked with a few patients and used electron microscopy for differen-
tial diagnosis. Since we do not have this technique or genetic tests in 
our country, it is difficult to precisely determine the etiology of this 
glomerulopathy in the population. 

Regarding the evolution of the patients, a follow-up was carried 
out at 6, 12, and 24 months, considering variables such as proteinuria, 
glomerular filtration rate, and need for dialysis. All patients in the 
study received treatment; 81.6% received corticosteroids alone or 
with another immunosuppressant, and 18.4% received immunosup-
pressive or antiproteinuric treatment. Regarding proteinuria, a grad-
ual increase in patients who achieved remission was observed, 24.5% 

at six months and 34.7% at 24 months. The percentage of patients 
with nonnephrotic proteinuria remained at approximately 60% dur-
ing the first year, with a decrease to 49% at two years. These results 
are similar to those reported by Rojas et al. [14], where the probability 
of partial or complete remission of patients with FSGS was 30.8% at 
12 months. 

Similarly, in another study conducted in Pakistan with 401 pa-
tients with primary FSGS, 25.5% achieved complete remission within 
three months [2]. In another study carried out in 5 hospitals in the 
United Kingdom, it was observed that the percentage of complete re-
mission of patients was 36.8% [3]. It is essential to highlight that alt-
hough the percentages of complete remission do not differ signifi-
cantly, the studies above, unlike the present study, were carried out in 
patients with primary FSGS, where they evaluated the remission rate 
of the treatment instituted, which was mainly based on corticosteroids 
because, as we already mentioned, they are treated in patients with 
primary FSGS. 

Regarding the glomerular filtration rate, during the 2-year fol-
low-up, it was observed that most patients remained in stage 1. How-
ever, it is essential to highlight that an increase in patients in stage 5 
was also observed. 5.1% to 8.7% during the two years of follow-up. 
This prevalence is reflected in the need for dialysis, where an increase 
is also observed in the percentage of patients who needed renal re-
placement therapy from diagnosis to 24 months of follow-up. No as-
sociation was found between the remission of proteinuria at six 
months and the need for dialysis because of the small population in-
cluded in our study since, as has been reported in several bibliog-
raphies, there is a direct relationship between the degree of pro-
teinuria and the deterioration of renal function [9]. Thus, the study 
by Troost et al., where pediatric and adult patients were included, 
showed that a proteinuria value <1.5 g or a 40% reduction strongly 
correlates with renal survival in patients with primary FSGS [7]. 

Similarly, Kopp et al. [17] report that the response to cortico-
steroids strongly predicts renal survival, being 30% ten years after di-
agnosis. Along the same lines, Jafry et al. [2] analyzed the long-term 
clinical evolution of patients with primary FSGS, where none of the 
group of patients who responded to corticosteroids developed CKD 
or died. In contrast, 10.4% reached CKD in corticosteroid-resistant 
patients, and 3% died. In this study, the histopathological findings 
were also evaluated regarding the response to corticosteroids and re-
mission, finding that the presence of moderate tubular atrophy was 
more frequent in corticosteroid-resistant patients and that patients 
with the "typ variant" achieved remission more frequently. Percent-
age with those who presented the collapsing variant. Similarly, in the 
study by Rojas et al. [14], it was observed that patients who were 
treated with corticosteroids and achieved remission had less clinical 
and histological severity in the renal biopsy than those who did not 
achieve remission, and a 12-month renal survival of 88.7% was 
shown. The present study differs from the latter since the findings re-
ported in pathology were not considered. 

When analyzing the treatment, it was observed that after corti-
costeroids, mycophenolate was the immunosuppressant most used as 

http://doi.org/10.56867/62


  REV SEN  Original Article DOI: http://doi.org/10.56867/62                                                      Glomerulopathies | Nephrology 

  

Rivadeneira N, et al. REV SEN 2023;11(2): Page 143 

initial therapy, followed by calcineurin inhibitors. However, this rela-
tionship is reversed when observing subsequent treatment after six 
months, when calcineurin inhibitors take first place. This data report 
is interesting since, as indicated by the KDIGO guidelines, the treat-
ment of FSGS differs depending on its etiology, with corticosteroids 
being the basis of therapy for primary FSGS, leaving calcineurins and 
mycophenolate as second- and third-line treatments and secondary 
causes, and those of unknown etiology should not receive immuno-
suppressive treatment and should be treated only with antiproteinuric 
drugs [9]. Several studies have evaluated the efficacy of calcineurin 
inhibitors in patients with corticosteroid-resistant FSGS [8, 27-29]. 
However, the group of patients in these studies was small. In the pre-
sent investigation, it was observed that more than half of the patients 
initially treated with mycophenolate and corticosteroids presented re-
mission of proteinuria. In contrast, no remission was observed after 
six months in the group that received cyclosporine and corticoster-
oids. 

Among the unconventional treatments for this pathology, 4.1% 
of patients received plasmapheresis, 5.1% cyclophosphamide, and 
only 1% rituximab. Several bibliographies have described plasma ex-
change therapy and monoclonal antibodies as adjuvant treatments for 
FSGS refractory to conventional treatments; however, their use is not 
standardized [30–33]. 

This study has limitations, such as the lack of uniformity of pro-
tocols in three hospitals, the greater use of mycophenolate due to the 
nonavailability of calcineurin inhibitors, and the initiation of immu-
nosuppressive treatment before obtaining the histopathological result 
due to the delay that occurs in the report of pathology in several health 
homes. Despite these limitations, the study has several strengths, such 
as being a multicenter study and conducting a 2-year longitudinal fol-
low-up of the study group. Future studies should evaluate 3 or 5 years 
of follow-up. 

Conclusion 
FSGS is the most common primary glomerulopathy in our environ-
ment. FSGS is more common in middle-aged men, presenting in 
more than half of the cases with nonnephrotic proteinuria and 
dyslipidemia. However, some patients also present hematuria and hy-
pertension at diagnosis. The basis of treatment is corticosteroids and 
antiproteinurics. Remission of proteinuria at six months was achieved 
in less than half of the patients; however, few patients needed dialysis 
at two years of follow-up. 
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