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Abstract 
Introduction: The evolution of primary FSGS is often marked by the occur-
rence of relapse and corticosteroid resistance and the therapeutic options are 
numerous and have limited effectiveness. The objective of our study was to 
assess our practice in this lesion. Patients and Methods: We carried out a 
retrospective study of patients treated for primary FSGS the period January 1, 
2010 to September 30, 2018. The clinical pathological, therapeutic and evo-
lutive characteristics were studied. Results: Fifty-eight patients were included 
in the study. The average age was 30.74 ± 11.35 years and the sex ratio (M/F) 
was 2.41. Edema was found in 86.2% and hypertension in 37.9%. The average 
creatinine was 20.17 ± 16.06 mg/l and the average GFR according to MDRD 
was 82.43 ± 69.06 ml/min/1.73 m2. The average albumin level was 15.11 ± 
5.78 g/l and the 24-hour proteinuria was 7.8 ± 3.79 g/24 h. Nephrotic syn-
drome was the main indication for renal biopsy in 84.48% and the classic 
form of FSGS was found in 90.9%. The average initial corticosteroid dose was 
62.68 ± 10.04 mg/d and the average duration of regression was 11.78 ± 7.40 
months. Forty-five patients (77.6%) were corticosensitive (27.6% complete 
remission and 50% partial remission). Corticosteroid resistance was observed 
in 19% and corticosteroid dependence in 11.1%. The proportion of relapse 
was 33.3% within an average of 15.4 ± 9.1 months. Cyclosporine was no 
longer prescribed as a second-line treatment in 8 patients. Infectious compli-
cations were more found in 19%. Two patients had progressed to ESRD and 
we noted 2 death cases. The male gender was correlated with the occurrence 
of a relapse. However, the impact of certain factors such as hypertension, 
proteinuria, hematuria and GFR level has not been demonstrated. Conclu-
sion: The evolution of primary FSGS is unpredictable, often marked by re-
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lapses, hence the interest in identifying factors associated with therapeutic 
responses for better management. 
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1. Introduction 

FSGS is a histopathological entity characterized by the presence of hyaline de-
posits, glomerular sclerosis and podocyte alteration often resulting in nephrotic 
syndrome. Although patients with primary FSGS may present a certain level of 
proteinuria, clinical concern is greater for those who present nephrotic-range 
proteinuria, because without treatment, they have an extremely poor prognosis, 
progressing to ESRD over the course of 3 to 6 years [1]. Therapeutic options 
are few and have limited effectiveness. Oral corticosteroid therapy is the first 
line of treatment, but only 50% to 60% will have complete remission [2]. Stero-
id-dependence, steroid-resistance and relapses are frequent and require a com-
bination with immunosuppressive therapy [3]. The potential risk of CNI-induced 
nephrotoxicity and the cost of that therapy are a major deterrent for patients in 
developing countries [4]. The aim of our study was to assess our practice in rela-
tion to this lesion by determining the clinical, pathological, therapeutic and evo-
lutive aspects. 

2. Patients and Methods 

It was a retrospective, cross sectional and analytical study from January 1, 2010 
to September 30, 2018, relating to the records of patients treated in nephrology 
department for FSGS. The diagnosis of primary FSGS was made before a histo-
pathological entity characterized by the presence of hyaline deposits, glomerular 
sclerosis and podocyte alteration without any secondary cause such as a long 
standing hypertension, severe obesity, solitary kidney, reflux nephropathy, 
asymmetric kidneys and systemic disease. We included patients aged 18 years 
and over, on long-term treatment and having a follow-up period of at least 4 
months. Secondary forms of FSGS and patients lost to follow-up were not in-
cluded in the study. The data studied were age, gender, blood pressure, protein-
uria, hematuria, anemia, azotemia, creatininaemia, GFR (according to MDRD) 
and albuminemia. Other characteristics such as indication for renal biopsy, type 
of FSGS and associated lesions were assessed. Oral corticosteroid therapy was 
administered to all patients at 1 mg/kg/day for 4 months. Immunosuppressive 
drugs were prescribed in second intention in combination with low doses of cor-
ticosteroids. We studied the evolution of proteinuria at 4, 8 and 12 months. 
Complete remission was defined by proteinuria < 0.3 g/24 h and partial remis-
sion if this rate was between 0.3 - 3 g/24 h. Corticosteroid resistance was defined 

https://doi.org/10.4236/ojneph.2020.104026


A. Dieng et al. 
 

 

DOI: 10.4236/ojneph.2020.104026 267 Open Journal of Nephrology 
 

by an absence of regression of proteinuria after 12 to 16 weeks of corticosteroid 
treatment and corticosteroid dependence if an increase of proteinuria was ob-
served during the reduction in doses of corticosteroids or within 2 weeks of 
stopping treatment. Relapse was considered to be an increase in proteinuria be-
yond 3 g/24 h in a patient in remission [2]. 

The data was collected on patients’ records with the ODK collect software ver-
sion v1.18.2. The results were analyzed by Epi Info™ 7.2 software. 

The data collected will be expressed in proportion (percentage) for the quali-
tative variables and on average followed by the standard deviation for the quan-
titative variables. 

In univariate analysis, the proportions were compared using the Pearson or 
Fischer chi-square test according to their applicability condition. A significant 
association was retained if the p ≤ 0.05. 

3. Results 

During this period, 58 patients were treated for primary FSGS. The mean age 
was 30.7 ± 11.3 years. The sex ratio was 2.41. Edema was found in 86.2% of pa-
tients and hypertension in 37.9%. The mean proteinuria was 7.8 ± 3.79 g/day 
and albuminemia was 15.1 ± 5.78 g/L (Table 1). 
 
Table 1. Characteristics of studied population. 

Characteristics Total patients (n = 58) 

Age (years) 30.7 ± 11.3 [18 - 58] 

Sex ratio (M/F) 2.41 

Edema, n (%) 50 (86.2) 

High blood pressure, n (%) 22 (37.9) 

Blood urea (g/l) 0.7 ± 0.68 

Creatininaemia (mg/l) 20.2 ± 16.06 

GFR according to MDRD (ml/min/1.73 m2) 82.4 ± 69.06 

Albuminemia (g/l) 15.1 ± 5.78 

Hemoglobin (g/dl) 11.8 ± 2.49 

Proteinuria (g/24 h) 7.8 ± 3.79 

Types of HSF  

Classic (%) 90.9 

Tip lesion (%) 7.3 

Collapsing (%) 1.8 

Remission, n (%) 45 (77.6) 

CR, n (%) 16 (27.6) 

RP, n (%) 29 (50) 

Corticosteroid resistance, n (%) 11 (19) 

Relapse, n (%) 15/45 (33.3) 

Corticosteroid dependence n (%) 5 (11.1%) 
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Nephroticsyndrom was the main indication for renal biopsy in 84.48% and 
the histological types found were the classic form (Figure 1), the tip-lesion form 
(Figure 2) and the collapsing form (Figure 3) respectively in 90.9%, 7.3% and 
1.8%. Vascular lesions were associated in 52.2% and tubulointerstitial lesions in 
65.3%. 

RAAS inhibitors were prescribed in all eligible patients. First prescribed cor-
ticosteroid therapy was on average 62.7 ± 10.04 mg/d for an average duration of 
3.6 ± 1.9 months. The corticosteroid dose reduction lasted 11.8 ± 7.4 months. 

In 58 patients, remission was obtained (in) 77.6%. Complete remission (CR) 
was observed in 16 patients (27.6%) and partial remission (PR) was observed in 
29 patients (50%). Eleven patients were corticosteroid-resistant (19%). We noted 
2 cases of death, one related to severe hypokalemia and the other to undeter-
mined cause. 
 

 
Figure 1. Classic FSGS Trichrome de Masson ×250. 

 

 
Figure 2. FSGS “tip lesion”: the lesion is located at the tubular pole 
Trichrome de Masson ×250. 
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Figure 3. Collapsing FSGS: Retraction of flocculus Masson’s Trichrome 
×250. 

 
Among the patients in remission, 33.3% had developed a relapse within an 

average of 15.4 ± 9.1 months. The number of relapses per patient was 1.43 
(range 1 - 2) and the first episode was treated with a full-dose corticosteroid 
therapy. Corticosteroid-dependence was observed in 5 patients (11.1%) with an 
average dose of 33 mg/d. Cases of corticosteroid resistance and corticosteroid 
dependence were treated in second intention by immunosuppressive therapy in 
association with low dose of corticosteroid. Eight patients (7 cases of corticos-
teroid resistance and 1 case of relapse) were on cyclosporine with an average 
dose of 175 ± 26.7 mg/day and 6 had achieved remission. Azathioprine was ad-
ministered to 4 patients and cyclophosphamide to 2 patients. 

Two patients had progressed to ESRD, whose one to chronic hemodialysis. 
Infectious complications were observed in 11 patients or 19% (Table 2). Inuni-
variate analysis, there was a statistically significant link between the male gender 
and the occurrence of a relapse with p = 0.01 (95% CI = 11.2 [1.28 - 97.71]) 
(Table 3). However, age, serum albumin, proteinuria, and tubulointerstitial and 
vascular lesions associated were not correlated with remission, corticosteroid re-
sistance and corticosteroid dependence (Table 4). 

4. Discussion 

Primary FSGS is the lesion found in 35% of cases of primary nephrotic syn-
drome in the United States [5]. In Africa, it is the 2nd cause of primitive glome-
rulonephritis [6]. Early diagnosis and knowledge of the factors of poor prognosis 
is essential for monitoring patients [4]. 

Our study involved 58 adult patients with primary FSGS. We found a young 
population with an average age of 30.74 years. Similar results were found in 
Morocco, Tunisia and India with respective ages of 35.8, 39.9 and 31.1 years [4] 
[6] [7]. We noted a clear male predominance, which corroborated with most of  
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Table 2. Representation of the different types of complications. 

Types of complications Workforce (n) Percentage (%) 

Respiratory infections 5 8.62 

Skin infections 3 5.17 

ESRD 2 3.45 

Thromboembolic 1 1.72 

Cortisonic impregnation 1 1.72 

Lymphedema 1 1.72 

Dehydration 1 1.72 

Allergy to ACE inhibitors 1 1.72 

Ulcerative syndrome 1 1.72 

Dysenteric syndrome 1 1.72 

Vomiting 1 1.72 

Constipation 1 1.72 

Death 2 3.45 

 
Table 3. Correlation between characteristics patients and relapse. 

 Remission P-value 

Age (year) 
>30 11 (42.31%) 

0.21 
<30 4 (25%) 

Gender 
M 14 (48.28%) 

0.01 
F 1 (7.68%) 

Serum albumin <20 g/L 10 (35.71%) 0.52 

Proteinuria >3 g/d 10 (30.3%) 0.65 

Tubulointertital lesions 4 (17.39%) - 

Vascular lesions 5 (26.3%) 0.19 

 
Table 4. Correlation between characteristics patients and corticosteroid treatment re-
sponses. 

 Remission Corticosteroid resistance P-value 

Age (year) 
>30 26 (78.79%) 7 (21.21%) 

0.5 
<30 19 (82.61%) 4 (17.39%) 

Gender 
M 33 (82.5%) 7 (17.5%) 

0.38 
F 12 (75%) 4 (25%) 

Serum albumin <20 g/L 30 (76.92%) 9 (23.08%) 0.19 

Proteinuria >3 g/d 34 (75.56%) 11 (24.44%) 0.34 

Tubulointertital lesions 22 (73.33%) 8 (26.67%) 0.2 

Vascular lesions 17 (73.91%) 6 (26.09%) 0.27 

 
the studies done in Africa, Asia and America [4] [7] [8] [9]. The proportion of 
hypertensive patients was similar to that found by Moura in Brazil [10]. Micky J. 
CHUN in Chicago found a higher rate of hypertensive patients [11] and this dif-
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ference could be due to the younger age of our patients. The average GFR was 
close to those found by Troyanov in Canada [12] and Hong Ren in China [13]. 
In our series, the urinary protein average was approximately in agreement with 
the various studies made on this subject [4] [8] [10] [12]. The classical form was 
the most frequently found histological type and this is in agreement with most of 
the studies [4] [8] [14]. 

As recommended by KDIGO 2012, it is suggested that the high initial dose of 
corticosteroids be administered for at least 4 weeks and then continued at high 
dose corticosteroids up to a maximum of 16 weeks, or until the complete remis-
sion has been obtained [2]. In our series, the average dose of corticosteroids was 
close to that administered by Hong Ren in China [13]. The duration of the re-
duction in corticosteroid doses was consistent with those found in the literature 
[11] [13]. The similar efficacy between the use of calcineurin inhibitors and 
cyclophosphamide could explain the different choices of immunosuppressive 
drugs in the corticodependent and corticosteroid-resistant forms [4]. However, 
cyclophosphamide was less prescribed due to the frequency of complications re-
lated to this molecule. The low prescription of immunosuppressant in our study 
is linked to its high cost in our context. 

Achieving remission is the ultimate goal in patients with primary FSGS. We 
found a higher remission rate compared to most studies [8] [10] [12] [15] [16]. 
This can be explained by our young population, which responds better to corti-
costeroid therapy. Our proportion of corticosteroid resistance was lower com-
pared to other studies [4] [8] [12] [15] [17] [18] and this could be linked to the 
difference between the histological forms found and the young age of our pa-
tients. Bagchi in India found a rate of corticodependence similar to our study 
[4]. The proportion of relapse observed matches with the results obtained by 
Troyanov [12] and Bagchi [4] respectively. On the other hand, Moura in Brazil 
[10] and Huang in China [14] found relapse rates significantly lower than our 
study in 11.6% and 13.5% respectively. This difference would be due to the ir-
regular monitoring of our patients and the higher proportions of complete re-
mission in these studies. The evolution towards ESRD was more observed in our 
study compared to the others [4] [8] [10]. This difference could be explained by 
the size of the cohorts and the sensitivity to therapeutic responses, which varied 
from one study to another. The male gender had a statistically significant link 
with the occurrence of a relapse, which was in agreement with the study of 
Troyanov [12]. However, we did not find any factor associated with remission or 
corticosteroid resistance, such as corticosteroid dependence. Biomarkers such as 
suPAR and the G1 and G2 variants of APOL-1 have been recognized as predic-
tors of the progression of FSGS [19] [20]. Their routine dosage would be a major 
advantage for the nephrologist in his therapeutic choices. 

5. Limits  

Our study being retrospective had certain limitations. This patient cohort was 
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small. We did not demonstrate the impact of histologic variants and tubu-
lointerstitial and vascular lesions. Though a significant number of patients may 
be corticoresistant, they would do well with the timely reduction of proteinuria 
using aggressive second-line immunosuppression. Calcineurin inhibitors ther-
apy is effective but difficult to sustain in low-income countries, where healthcare 
is predominantly self-financed. 

6. Conclusion 

At the end of our study, we found that the evolution of primary FSGS is marked 
by a high frequency of relapse. The male gender was correlated with the occur-
rence of a relapse. However, the impact of certain factors has not been demon-
strated. This is likely due to the limited sample size, the type of study, and the 
intricate roles of these different factors. 
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