
Elbeltagi et al. 
Egyptian Pediatric Association Gazette           (2024) 72:35  
https://doi.org/10.1186/s43054-024-00267-1

RESEARCH Open Access

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/.

Egyptian Pediatric
Association Gazette

Study of steroid‑resistant nephrotic 
syndrome: a single center experience
Youmna Ahmed Hassan Elbeltagi1*   , Mahmoud Mohi El Din El Kersh1, Hanan Mohammad Fathy1 and 
Nancy Abdel‑Salam Kamel1 

Abstract 

Background  Nephrotic syndrome (NS) is a disease with favorable outcomes in most cases. Failure to respond to ster‑
oids is one of the most important predictors of clinical outcome. We performed a retrospective study on 51 primary 
idiopathic SRNS cases presenting between January 2011 and June 2021 at Alexandria University Children’s Hospital 
(AUCH) by retrieving data from their clinic files. Cases with secondary causes of NS or suspected genetic causes were 
excluded from our study. Patients’ demographic data, clinical and laboratory findings at the time of presentation, 
complications occurring during the course of treatment, immunosuppressants used along with steroids, and out‑
comes at the last follow-up were recorded. The mean duration of follow-up was 5.67 ± 3.07 years.

Results  Our results showed that there was male predominance (2.9:1), the mean age at first presentation 
was 4.53 ± 3.03 years, and persistent hematuria and systemic hypertension were found in 41.6% and 57.1%, 
respectively.

The most common biopsy finding was MesPGN (37.3%). The most utilized immunosuppressant was cyclosporine 
(80.4%). Complete remission was fortunately the most prevalent outcome among our cases (52.2%).

Conclusions  Our study concluded that biopsy findings and thepresence of hematuria in SRNS cases are the most 
crucial factors in determining the final outcome. MCNS finding in biopsy is significantly correlated with complete 
remission (p value = 0.043). Persistent hematuria whether gross or microscopic was significantly correlated with unre‑
mitting disease (p value = 0.017).
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Background
Nephrotic syndrome (NS) is the most common chronic 
glomerular disease in the pediatric age group. It is 
characterized by nephrotic range proteinuria, hypoal-
buminemia associated with generalized edema, and 
hyperlipidemia [1, 2]. The most convenient way to clas-
sify idiopathic NS is to do so based on clinical response 

to corticosteroid therapy (CST) into steroid-sensitive 
NS (SSNS) and steroid-resistant NS (SRNS). Steroid-
sensitive patients constitute between 80 and 90% of chil-
dren with idiopathic NS, they respond to treatment with 
steroids within 4  weeks of induction. Those who fail to 
respond to CST are classified as having SRNS [3].

Minimal change disease is associated with a younger 
age of onset, typically between 2 and 6  years, no fam-
ily history of NS, normal serum creatinine at presenta-
tion, normal serum C3, and absence of other nephritic 
manifestations such as hypertension (HTN) and/or gross 
hematuria. Complete clinical and laboratory remission 
is usually achieved within 4  weeks of oral CST and the 
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incidence of progression to end-stage kidney disease 
(ESKD) is minimal [3].

SRNS is usually associated with other histological vari-
ants than minimal change nephrotic syndrome(MCNS), 
typically focal segmental glomerulosclerosis FSGS [4]. It 
is linked to onset at an age older than 6 years, there could 
be an underlying genetic cause, so it is possible to find 
NS among other family members. It could present with 
HTN, gross hematuria, persistent microscopic hematu-
ria, elevated serum creatinine, abnormal serum comple-
ment levels, and most importantly poor response to CST 
after 4  weeks of oral induction regimen. Unfortunately, 
the rate of progression to ESKD among SRNS patients 
was recorded to be up to 30–40% [2, 5].

The pathogenesis of idiopathic NS is suggested to be 
either immune-mediated, due to a systemic podocyte-
directed circulating permeability factor, or less likely a 
genetic variant [3].

The integrity of the glomerular filtration barrier can 
also be affected by genetic mutations such as in inherited 
familial cases of nephrotic syndrome. Genetic testing is a 
crucial step in SRNS especially when a family history of 
NS is present, especially in cases of consanguinity among 
parents. Presentation at an age < 1 year, presence of FSGS 
or mesangial proliferation on kidney biopsy should also 
prompt early genetic testing [1, 6, 7].

Genetic testing is important because it is unlikely 
that monogenic forms of SRNS will respond to immu-
nosuppressive medications, so it is wise to spare the 
patient from the harmful side effects from the start 
if the response is unexpected. It may also provide 
patients and their families with a better understand-
ing of their diagnosis, risk of recurrence among future 
offspring, and consequentially rate of recurrence post-
transplantation [2].

The outcome of patients suffering from SRNS remains 
highly unpredictable given the heterogeneous number 
of factors that affect it. Nevertheless, certain factors can 
give pediatric nephrologists clues when assessing the 
possible outcome in each individual patient separately. 
The presence of persistent multidrug-resistant pro-
teinuria, an early decline in kidney functions, as well as 
extensive segmental sclerosis, are predictors of early and 
rapid progression to chronic kidney disease (CKD). FSGS 
patients who have unresponsive proteinuria have been 
recorded to reach ESKD in 60% of the cases. On the other 
hand, tip lesions and success in achieving remission with 
steroid-sparing medication predicts good outcome [8].

Perhaps because SRNS is at the end a rare disease, 
research on these patients in Egypt is still scarce. Simi-
lar studies have been done in developed and devel-
oping countries to help reach a better understanding 
of their SRNS patients [9–13]. These studies are also 

reevaluated regularly as there is emerging evidence 
that the incidence of SRNS and particularly FSGS is 
increasing over time [10].

Methods
This study retrospectively reviewed all records of chil-
dren diagnosed to have idiopathic SRNS who had been 
followed up in the Pediatric Nephrology Unit, Alexandria 
University Children’s Hospital between January 2011, and 
June 2021. Criteria for diagnosis of the nephrotic syn-
drome were nephrotic range proteinuria (urinary protein 
to creatinine ratio [pr/cr] in first-morning urine sam-
ple ≥ 2 mg/mg), hypoalbuminemia (serum albumin < 3 g/
dl), and edema.

Inclusion criteria were resistance to steroids which was 
defined as failure to achieve remission at 4 weeks of daily 
standard dose CST (60 mg/m2/day of either prednisone 
or prednisolone) [2], after ensuring patients’ adherence 
to treatment, in patients with onset at an age older than 
1  year. Exclusion criteria were secondary NS such as 
cases with systemic diseases as in systemic lupus eryth-
romatosus, thrombotic microangiopathy, NS associated 
with malignancy, or cases with infectious and post-
infectious nephritis. Those with syndromic, congeni-
tal, or hereditary forms such as Alport syndrome were 
excluded. Patients with a positive family history of NS 
were also excluded.

Data were collected from the clinic files using a stand-
ard data collection sheet. Demographic data such as age 
at presentation, gender, and consanguinity among par-
ents was recorded. The presence of nephritic manifesta-
tions such as systemic HTN and/or gross hematuria was 
noted. Systemic HTN was diagnosed according to the 
American Academy of Pediatrics (AAP) guidelines [14].

Blood tests, including initial CBC at diagnosis, serum 
albumin, cholesterol, triglycerides, creatinine, and com-
plement 3 (C3) levels were retrieved and those with a 
low C3 were excluded. Laboratory data were evaluated 
as “low,” “normal,” or “high” according to normal values 
for age [15]. Serum creatinine (Scr) was used to calcu-
late estimated glomerular filtration rate (eGFR) using 
the Schwartz formula; where eGFR = 0.413[height]/Scr 
[16]. Urine tests, including initial pr/cr and urine analy-
sis for the presence or absence of persistent microscopic 
hematuria (> 2 weeks), were reviewed. Urine was consid-
ered positive for hematuria only if RBCs in freshly voided 
centrifuged urine showed 5 or more cells per high power 
field [17]. Renal histopathology reports, treatment proto-
cols received by each patient, responses, complications, 
and outcomes were also recorded.

Outcome measures were complete remission (CR), 
partial remission (PR), unremitting disease, progression 
to CKD, lost to follow-up, and death. CR was defined as 
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proteinuria negative or trace dipstick, or first-morning 
pr/cr ≤ 0.2  mg/mg for 3 or more consecutive occasions. 
PR was defined as the persistence of proteinuria (pr/
cr ratio ≥ 0.2 but < 2  mg/mg), and when available serum 
albumin > 3  g/dL. Unremitting patients were those who 
had persistent nephrotic range proteinuria and/or edema 
clinically [18] CKD was defined as GFR < 60 ml/min/1.73 
m2 for > 3  months [19]. Patients were considered lost to 
follow-up if they did not show up at the clinic and there 
was no communication by any means at the predicted 
time of follow-up.

Statistical analysis of the data
Data were fed to the computer and analyzed using IBM 
SPSS software package version 20.0. (Armonk, NY: IBM 
Corp) Qualitative data were described using number and 
percent. Kolmogorov–Smirnov test was used to verify 
the normality of distribution. Quantitative data were 
described using range (minimum and maximum), mean, 
standard deviation, median, and interquartile range 
(IQR). Significance of the obtained results was judged 
at the 5% level. The used tests were the chi-square test, 
Fisher’s exact or Monte Carlo correction, and logistic 
regression analysis.

Results
A total of 738 NS cases were presented between January 
2011 and June 2021, and 63 (8.5%) of them were SRNS. 
After excluding patients with a positive family history or 
genetic etiology, the study included a final number of 51 
idiopathic SRNS cases as shown in Fig. 1.

Among SRNS patients, males predominate with a 
male-to-female ratio of 2.9:1. The mean age at first 

presentation was 4.53 ± 3.03 with most of our patients 
(62.7%) presenting between 2 and 6 years. Positive con-
sanguinity was found among 21.6% of the cases, as shown 
in Table 1.

Regarding systemic HTN, 54.9% of the patients were 
hypertensive at presentation even before CST was initi-
ated, and continued to be hypertensive but controlled 
on antihypertensive medication throughout the dura-
tion of this study. At presentation, hematuria was found 
in 41.2%. Persistent microscopic hematuria was found in 
21.6% of the cases, while 3.9% reported gross hematuria. 
Hematuria was transient in 15.7% of the cases (Fig. 2).

In about one-third of the cases, the biopsy finding 
was MesPGN (37.3%). This was followed by both FSGS 
and MCNS which had an equal prevalence of 27.5%, 
followed by MN (5.4%) and MPGN (3.6%), as shown in 
Figs. 3 and 4.

Fig. 1  Study population

Table 1  Distribution of the studied cases according to demographic 
data (n = 51)

IQR Interquartile range, SD Standard deviation

Demographic data No %

Gender
  Male 38 74.5

  Female 13 25.5

Consanguinity
  No 40 78.4

  Yes 11 21.6

Age of onset
   < 2 years 8 15.7

  2–6 years 32 62.7

   > 6 years 11 21.6

  Min.–Max 1.50–12.0

  Mean ± SD 4.53 ± 3.03

Median (IQR) 3.0 (2.0–7.0)

Fig. 2  Distribution of the studied cases according to hematuria
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The most commonly used drug among the SRNS 
patients was cyclosporine in 80.4% of the patients. Men-
dosa protocol was also commonly used (39.2%). The third 
most commonly used drug was MMF (35.3%), followed 
by cyclophosphamide (33.3%), rituximab (29.4%), tacroli-
mus (9.8%), and levimasole (3.9%), as shown in Fig. 5.

Complications and outcome
During the duration of follow-up (mean duration 
5.67 ± 3.07 years) complications were noted in 21 (41.2%) 
patients. Recurrent infection was recorded in 8 (15.7%) 
patients, with repeated hospital admissions primarily due 
to recurrent pneumonia, peritonitis, and urinary tract 
infections.

Thromboembolic complications (TECs) were recorded 
 7 times, in the form of cerebrovascular stroke in one 
patient, superior sagittal sinus thrombosis in one 

patient, internal jugular vein thrombosis in another 
patient, renal vein thrombosis in two patients, while 
one patient suffered from both pulmonary embolism 
and lower limb deep vein thrombosis. Therefore 6/51 
patients (11.8%) suffered from TECs.

Ocular complications due to prolonged CST therapy 
were recorded 4 times. Posterior subcapsular cata-
ract (PSC) was present in the 3 patients, while one of 
them developed both PSC and glaucoma. Hence, ocular 
complications occurred in 3/51 patients (5.9%) Hyper-
tensive heart disease was diagnosed by echocardiog-
raphy in 3/51 patients (5.9%). Glucose intolerance was 
recorded in 1/51 patients, this patient had a prediabetic 
HbA1c and fasting blood sugar tests. Another patient 
(1/51) developed type II diabetes mellitus and is now 
on both basal bolus insulin and metformin.

Fig. 3  Distribution of the studied cases according to biopsy results

Fig. 4  Renal biopsy specimen from one of our patients where glomeruli show diffuse mesangial hypercellularity with non-thickened GBM, typical 
of MesPGN
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Other complications such as cushingoid appearance, 
suppressed growth velocity, and short stature were also 
frequently recorded in 17.6%, 17.6%, and 13.7% of the 
patients, respectively.

Renal re-biopsy was done in 19/51 patients (37.2%), 
among those who repeated their renal biopsy, evidence of 
CNI toxicity was found in 3/19 patients (15.8%).

On studying the outcome at the last follow-up, 5 
patients were lost to follow-up. As for the remaining 
46 patients, the most common outcome was a com-
plete remission in 24 patients (52.2%). Unfortunately, 
unremitting disease was the second most common out-
come occurring in 16 patients (34.8%). Among those 
16 patients, 7 developed ESKD, and one of them died 
of dialysis-related complications. A second patient also 
died due to unremitting disease and overwhelming sep-
sis. Therefore, the mortality rate was 4.3%. As for partial 
remission, it was achieved in 6 patients (13%).

On univariate analysis of factors affecting com-
plete remission as an outcome, MCNS on renal biopsy 
was found to be a predictor of complete remission (p 
value = 0.043) Table  2. On univariate and multivariate 
analysis of factors affecting unremitting course as out-
come showed that the presence of persistent hematu-
ria is a predictor of unremitting course (p value = 0.045) 
(Tables 3 and 4).

Discussion
Steroid response varies greatly with the original ethnicity, 
for example, SRNS is three times more common among 
African Americans than European Americans residing 

in the USA. The incidence of SRNS is also lower among 
European studies than among African studies [20].

In this study, the prevalence of idiopathic SRNS was 
6.9%. This was similar to rates reported in another study 
from upper Egypt, which stated that the prevalence of 
SRNS is 6% in a retrospective study [21]. Regional dis-
crepancies may be ascribed to selection bias because 
regional tertiary care centers are used as samples rather 
than all children with NS. Differences in rates reported 
could also be attributed to the sampling technique 
used some studies included also patients with late ster-
oid resistance, secondary NS, patients with low C3, or 
patients with a family history of NS [22–26].

Unlike several other studies, in this study we decided 
against including patients with a family history of 
nephrotic syndrome, this was because we believed that 
even if these patients had an inconclusive genetic analy-
sis, it was still likely that they had a genetic form of NS. 
In Kaddah et  al.’s study in Cairo, a family history of NS 
was present among 11.7% of SRNS patients, and when 
comparing their SRNS and SSNS patients, there was a 
significant correlation between family history and SRNS 
(p = 0.013) [26]. Moreover, AlHarthi reported a positive 
family history in 71.4% of their SRNS patients [22]. As for 
consanguinity among parents, it was found in 21.6% of 
our patients, and expectedly was found in an even higher 
percentage in Saudi Arabia (76%). AlHarthi actually jus-
tified that the higher percentage of SRNS patients in his 
study (24%) was due to this extreme rate of consanguinity 
among parents and positive family history [22].

Hypertension at presentation was found among 
54.9% of our cases. All of them continued to be 

Fig. 5  Frequency of the drugs used in the treatment of SRNS
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hypertensive and controlled on antihypertensive 
medication throughout the duration of this study. The 
reported rates of HTN in Cairo, Saudi Arabia, Bang-
ladesh, and Nigeria varied between 7.5% and 81% 

[11, 12, 22, 27]. In Sudan their definition of HTN was 
clearly stated to be blood pressure above 95th percen-
tile for age, therefore their methods were similar to 
ours, and not surprisingly the rate of HTN recorded 

Table 2  Univariate logistic regression analysis of factors affecting outcome at last follow-up for complete remission (n = 24)

OR Odd’s ratio, C.I. Confidence interval
*  Statistically significant at p ≤ 0.05

Complete remission Univariate

No (n = 22) Yes (n = 24) P OR (95% C.I.)

Gender
  Male® 18 (81.8%) 16 (66.7%) 1.000

  Female 4 (18.2%) 8 (33.3%) 0.248 2.250 (0.568–8.910)

Age of onset (years)
   < 2 4 (18.2%) 4 (16.7%) 0.892 0.900 (0.196–4.136)

  2–6 12 (54.5%) 17 (70.8%) 0.256 2.024 (0.600–6.829)

   > 6 6 (27.3%) 3 (12.5%) 0.217 0.381 (0.082–1.761)

Consanguinity (n = 11) 7 (31.8%) 4 (16.7%) 0.235 0.429 (0.106–1.736)

Microscopic or gross hematuria hehema-
turia (n = 13)

9 (40.9%) 4 (16.7%) 0.075 0.289 (0.073–1.136)

Transient hematuria (n = 7) 1 (4.5%) 6 (25.0%) 0.084 7.000 (0.769–63.723)

Hypertension (n = 26) 15 (68.2%) 11 (45.8%) 0.130 0.395 (0.118–1.316)

Biopsy
  MCNS 3 (13.6%) 10 (41.7%) 0.043* 4.524 (1.047–19.543)

  FSGS 8 (36.4%) 5 (20.8%) 0.247 0.461 (0.124–1.713)

  MesPGN 10 (45.5%) 8 (33.3%) 0.402 0.600 (0.182–1.979)

  MN 1 (4.5%) 1 (4.2%) 0.950 0.913 (0.054–15.538)

Table 3  Univariate logistic regression analysis of factors affecting outcome at last follow-up for unremitting cases (n = 16)

OR Odd’s ratio, C.I. Confidence interval
* Statistically significant at p ≤ 0.05

Unremitting Univariate

No (n = 30) Yes (n = 16) P OR (95% C.I.)

Gender
  Male 22 (73.3%) 12 (75.0%) 0.902 1.091 (0.271–4.385)

  Female® 8 (26.7%) 4 (25.0%) 1.000

Age of onset (years)
   < 2 4 (13.3%) 4 (25.0%) 0.327 2.167 (0.462–10.162)

  2–6 22 (73.3%) 7 (43.8%) 0.053 0.283 (0.079–1.014)

   > 6 4 (13.3%) 5 (31.3%) 0.155 2.955 (0.665–13.134)

Consanguinity (n = 11) 4 (13.3%) 7 (43.8%) 0.028* 5.056 (1.194–21.413)

Microscopic or gross hematuria (n = 13) 4 (13.3%) 9 (56.3%) 0.004* 8.357 (1.973–35.397)

Transient hematuria (n = 7) 6 (20.0%) 1 (6.3%) 0.242 0.267 (0.029–2.438)

Hypertension (n = 26) 14 (46.7%) 12 (75.0%) 0.071 3.429 (0.898–13.091)

Biopsy
  MCNS 12 (40.0%) 1 (6.3%) 0.036* 0.100 (0.012–0.860)

  FSGS 6 (20.0%) 7 (43.8%) 0.095 3.111 (0.821–11.794)

  MesPGN 11 (36.7%) 7 (43.8%) 0.640 1.343 (0.390–4.623)

  MN 1 (3.3%) 1 (6.3%) 0.649 1.933 (0.113–33.125)
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was 48% which is very close to our reported rate of 
54.9% [23].

As for hematuria, 25.5% of our cases had persistent 
hematuria either microscopic or gross. Great varia-
tion in reported incidences of persistent hematuria was 
noted in several other studies, with incidence ranging 
from 15.1 to 81% [12, 22, 23, 25, 27]. In Sudan, they 
used a lower cutoff value of 3 RBCs/ HPF, which might 
explain why they reported a higher number of cases 
[23]. Other studies did not clarify their cut-off values 
for diagnosing hematuria, so this huge discrepancy 
between our results and their results could be due to 
different definitions used. Again, we have to note that 
in Bangladesh they also included patients with low C3 
in their study which are more likely to present with 
nephritic manifestations [12, 22, 23, 25].

Most of our patient’s biopsies showed MesPGN, fol-
lowed by FSGS and MCNS. MesPGN was also the most 
common biopsy finding in several other studies [12, 
26, 28, 29], while other studies reported that MCNS 
was the most prevalent among SRNS patients [13, 30]. 
Focal segmental glomerulosclerosis was the most com-
mon biopsy finding in many studies [10, 22, 24, 31]. 
These differences between different countries could be 
aroused because of ethnic differences and genetic fac-
tors. The limitation in resources might have affected 
these results as well. It is not clear whether all centers 
examined their biopsy specimens by all 3 methods, light 
microscope, electron microscope, and immunofluores-
cence. It is also uncertain whether all immune stains 
were readily available, especially in developing coun-
tries. Differences perhaps also occur because biopsy 
readings are subjective and not all centers might have 
an experienced pathologist in nephrology, this might 
have also contributed to these discrepancies between 
the results, as early features of FSGS might be missed.

Recurrent infections were a common complication in 
this study, occurring in 8/51 patients (15.7%). Details 
of the organisms isolated by blood or urine culture in 

those patients suffering from recurrent infections were 
lacking, however, it is well known that the most com-
mon cause of infection in cases of NS are pneumococci 
and E. coli. [2]. In a study from Sudan, among the most 
encountered complications were recurrent infections 
(13%) as well. Patients in their study suffered from 
recurrent infections in the form of respiratory tract 
infections, urinary tract infections, and peritonitis [23]. 
Pneumococcal vaccination is not present in the routine 
vaccination schedule in our country, so most of our 
patients have not received vaccinations against pneu-
mococci, which explains their susceptibility and the 
high rate of recurrent infections recorded.

The reported incidence of thromboembolic compli-
cations in NS is 3% [32]. We reported an incidence of 
11.8% (6/51) among our SRNS patients. When screened 
for abnormalities of thrombophilia, two of these patients 
were proven to have an abnormal thrombophilia profile 
and are currently on lifelong anticoagulants. Neverthe-
less, the incidence reported in our cases is high probably 
due to the prolonged duration of proteinuria in cases of 
steroid resistance, associated with a persistent hyperco-
agulable state.

A retrospective study performed in New Delhi, India, 
by Sharma et al. in SRNS patients, showed that the rate of 
CNI toxicity for both tacrolimus and cyclosporin in fol-
low-up biopsies after an average of 30 months was 7.5% 
and 17.5%, respectively. They concluded that longer dura-
tions of proteinuria, higher doses of CNIs, concomitant 
HTN, as well as initial steroid resistance were associated 
with a significantly increased risk of CNI toxicity [33].

In this study, we fortunately reported a lower rate of 
CNI toxicity in 3 of the 19 patients who underwent re-
biopsy (15.8%). To avoid nephrotoxicity even when 
remission was achieved with the help of cyclosporine, it 
was gradually replaced by a less nephrotoxic drug such 
as MMF. Periodic assessment of GFR is also performed, 
so that re-biopsy is considered in case of GFR affection 
or after completion of 2 years on cyclosporine regimen. 
Nevertheless, cyclosporine was also administered for an 
even shorter duration in patients who showed unremit-
ting disease when it failed to induce remission.

There is no clear consensus regarding the interval 
for testing for ocular complications; however, we have 
adapted the practice of requesting full ophthalmological 
assessment at least annually or earlier if indicated for our 
patients. Complications were recorded 4 times, where 3 
patients had PSC, and one of them suffered from glau-
coma as well. Hence, ophthalmological complications 
were recorded in 3/51 patients (5.9%).

HbA1C and fasting blood sugar are performed at least 
every 6 months as advised by IPNA, especially in cushin-
goid patients, the finding that 1/51 of patients has glucose 

Table 4  Multivariate logistic regression analysis of factors 
affecting outcome at last follow-up for unremitting cases (n = 16)

OR Odd’s ratio, C.I. Confidence interval
* Statistically significant at p ≤ 0.05
# All variables with p < 0.05 were included in the multivariate

#Multivariate

P OR (95% C.I.)

Consanguinity 0.131 3.607 (0.683–19.050)

Hematuria (microscopic and 
gross)

0.045* 4.828 (1.035–22.525)

Biopsy (MCNS) 0.087 0.127 (0.012–1.355)
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intolerance and another patient (1/51) developed type II 
DM is therefore a true representative of the magnitude of 
the problem [2].

We also found that the most frequently recorded com-
plications in this study were drug-related rather than 
disease-related. The 2 most recorded complications were 
cushingoid appearance (17.6%) and suppressed growth 
velocity (17.6%). Short stature was recorded in 13.7% of 
the cases. A similar observation was found in a retro-
spective study done in Saudi Arabia by Kari et  al. [34]. 
According to IPNA’s guidelines for the management of 
SRNS patients, height and weight measurements should 
be obtained and plotted on a growth chart at least every 
3 months, an annual height velocity should also be calcu-
lated based on these measurements [2].

The mean duration of follow-up in this study was 
5.67 ± 3.07  years. Surprisingly, the most common out-
come in this study and in several other studies was remis-
sion [12, 13, 24], with complete remission still having 
the highest prevalence. However, AlHarthi in Saudi Ara-
bia has described that more than half of SRNS patients 
in their study developed CKD [22]. Moreover, the mor-
tality rate in this study (4.3%), was also lower than that 
recorded in other studies [12, 22]. We think that our 
studied group of patients had a better outcome because 
we excluded cases with a positive family history, those 
with secondary causes of NS and those with positive 
genetic studies.

In this study, the results show that initial results of renal 
pathology and the presence of hematuria are the strong-
est predictors of outcome. The most important predic-
tive factor for remission in this study was MCNS on renal 
biopsy (p value = 0.043). There was a significant correla-
tion between failure to achieve remission and patients 
with persistent hematuria whether gross or microscopic 
(p value = 0.045). Inaba et al. concluded that patients with 
FSGS on biopsy, especially those who did receive initial 
treatment with cyclophosphamide rather than cyclo-
sporine had the lowest renal survival rate [13]. Mendonca 
et al. concluded that steroid resistance, along with hema-
turia at presentation, as well as age of onset were the 
prime factors predicting patients’ outcomes [35].

Conclusion
This study concluded that achieving remission in patients 
with primary SRNS is possible. Nevertheless, maintain-
ing this remission and avoidance of frequent relapses, 
while avoiding long-term exposure to immunosuppres-
sants remains challenging. The presence of persistent 
microscopic hematuria or gross hematuria is a predictor 
of poor outcome (unremitting disease).
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