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Abstract:

Background: Steroid resistant Nephrotic syndrome (SRNS) is a therapeutic challenge for pediatricians and
pediatric nephrologists worldwide. Currently, numerous immunosuppressive agents are used with variable
efficacy.

Materials and Methods: This prospective study was conducted from February 2008 to October 2013 in the
department of Pediatrics at SVPPGIP and SCB Medical College, Cuttack, India in 44 children with SRNS aged
6 months-14 years. The demographic, clinical, laboratory data at the time of presentation, response to various
therapies and follow up data of 12 months was noted. Data was compiled and analyzed with Microsoft Excel
software.

Results: Out of 44 SRNS children, Male: female ratio was 1.2:1. Nineteen (43.18%) children had Minimal
Change Disease (MCD), 13 (29.54%) had Focal Segmental Glomerulosclerosis (FSGS), 7 (15.9%) cases had
IgA Nephropathy (IgAN) and 3 cases had IgM Nephropathy (IgMN). Most (n=29; 65.9%) of the children
responded to Cyclosporin A (CyA). Thirty seven (84.1%) cases were late steroid responders. During follow up,
39 (88.64%) children were in complete remission. There were no major adverse effects except Cushingoid
features and Hirsutism.

Conclusions: In our study, MCD was most common histological subtype of SRNS and majority of the children
responded to Cyclosporin A.

Keywords: Steroid resistance, Children, Cyclosporin A, Immunosuppressants, Minimal change disease,
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I.  Introduction

Idiopathic Nephrotic syndrome (INS) affects about 2 per 1 lakh children aged <15 years [1, 2]. About
10% to 20% of these children are resistant to steroids [1]. Response to steroids is associated with a good long-
term prognosis [3]. Management of SRNS is difficult, most patients failing to achieve remission show
progressive renal damage [4]. Steroid dependence or resistance seems to have increased over the last decades,
but the treatment of difficult cases of INS, mostly due to FSGS, is still a challenge. A number of medications
such as Methyl prednisolone, Cyclophosphamide, Vincristine, Mycophenolate Moefetil (MMF) and CyA have
been used with varying results. Recent reports have showed remission rates ranging from 20% to 70% using
these drugs in SRNS [5, 6, 7]. Moreover, there are some reports supporting the idea that MCD, Diffuse
Mesangial Proliferation (DMP), and FSGS are separate diseases because of different response rate to
corticosteroid and the histological findings offer data of prognostic significance [8]. Therefore, in many centers,
renal biopsy is recommended according to the rationale that the intensity of immunosuppression may have to be
adapted to the underlying findings in renal biopsy for the patients who do not respond to steroids [8, 9, 10].
Achievement of complete or partial remission with any therapy reduced the risk of End stage renal disease
(ESRD) [11].

In this study, we tried to determine the clinical profile and outcome of childhood SRNS in our tertiary
level pediatric referral centre. Literature is scanty on this topic throughout the world especially regarding the
outcome of immunosuppressant therapy in childhood SRNS. Hence, this study was conducted to determine the
varying outcomes of SRNS patients.

II.  Study Design And Methodology
This descriptive and prospective study was conducted from February 2008 to October 2013 in the
department of Pediatrics at SVPPGIP and SCB Medical College, Cuttack, Orissa, India. Total 44 children with
SRNS aged between 6 months to 14 years were included in the study. As per the Indian Society of Pediatric
Nephrology (ISPN) protocol, all these children were subjected to renal biopsy after taking informed written
consent from parents or legal guardians and hence were exempted from ethical clearance. The demographic,
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clinical, laboratory data at the time of presentation, response to various therapies and follow up status were
retrieved from case files. Definitions of the disease, treatment and its responses were in accordance with the
ISPN consensus guideline as follows [4]:

Complete remission (CR): Urine albumin trace or nil or urine Protein Creatinine ratio <0.2 mg/mg for 3
consecutive days.

Partial remission (PR): Urine albumin 1+ or 2+ or Urine Protein Creatinine ratio 0.2 to 2 mg/mg.
Non-responder: No remission.

Relapses: Urine albumin 3+ or 4+ or protein creatinine ratio >2 mg/mg for 3 consecutive days.

SRNS: Lack of remission despite daily therapy with oral prednisolone at a dose of 2 mg/kg/day for 4 weeks.
Late responder: Initially resistant to steroids but later on responsive to it.

MCD: also known as lipoid nephrosis, this entity, on light microscopy examination demonstrates mild changes
within the Glomerular mesangium consisting of either proliferation or sclerosis and without significant Immuno-
fluorescence deposits. Most common sub-type in our study as shown in Figure 1

FSGS: It is a histopathological diagnosis characterized by sclerosis of focal (only some of the glomeruli) and
segmental (part of the glomeruli) glomeruli and Immuno-Fluorescence (IF) is usually negative. Second most
common sub-type in our study as shown in Figure 2

All this data was compiled and analyzed using Microsoft Excel software. The mean duration of follow up was
12 months.

III.  Results

A clinical diagnosis of SRNS was made in 44 children. Twenty four (54.5%) were males and 20
(45.5%) were females with a male-to-female ratio of 1.2:1 as shown in Table I. The mean age was 4.6 + 3.2
years (range 6 months-14 years). Four (9%) out of these 44 were aged between 10-14 years. Out of 44 children,
19 (43.18%) children had MCD, 13 (29.54%) had FSGS, 7 (15.9%) cases had nephrotic IgAN, 3 (6.81%) cases
had IgMN and one case was of primary Mesangial Proliferative Glomerulonephritis and primary Membranous
Nephropathy each. Hypertension was present in 15 (34%) and 27 (61.3%) cases had hematuria
(microscopic/clinical) with all children having normal kidney function test at the time of renal biopsy. All the
children had received prednisolone before adding a second immunosuppressant. Out of 44 children, 28 children
responded to CyA, 10 children responded to CYP, 4 children responded to oral Tacrolimus and remaining 2
cases went into remission with MMF as shown in Table II. The most common adverse effect in our study was
Cushingoid features (n=18). This was followed by steroid induced cataract (n=5), Hirsutism (n=3), Leucopenia
(n=2) and creatinine >150% of baseline (n=2). There were three deaths due to sepsis in our study, two of them
had FSGS and one had MCD.
Follow —up: In our study, the mean duration for induction of remission for MCD cases was 80 days and for
FSGS cases it was 115 days. Complete remission was achieved in 39 (84.1%) cases, 4 (9.1%) cases had partial
remission and one case was a non-responder (died due to septicemia). Three (6.8%) patients died during the
course of study, all due to septicemia.

IV.  Figure Legends
Fig. 1: Renal biopsy of a 4 year old boy; light microscopy showing glomeruli within normal limits of
morphology. Unremarkable blood vessels, Interstitium and tubules suggestive of Minimal change disease
(Jones’ silver stain; original magnification XQQ)
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Fig. 2: Renal biopsy of an 11 year old girl; light microscopy showing glomeruli with segmental sclerosis,
podocyte proliferations and adhesion to the capsule. Basement membrane not thickened, Interstitium shows mild
to moderate diffuse lymphocytic infiltration, tubules show hyaline casts with blood vessels being unremarkable.
Features suggestive of focal segmental glomerulosclerosis (H&E stain; original magnification x200)

:76 | ,;;""?':3 ey
}é.

Details of staining:

Fixation: For light microscopy, buffered 10% aqueous formaldehyde solution (formalin) was utilized.

Stains: For light microscopy, we have used Hematoxylin and Eosin (H&E) stain and Jones’ methenamine silver
stain for Glomerular capillary basement membrane (GBM).

V. Tables
Table I: Profile of cases in our study (n=44)
Number of patients 44
Male : Female 1.2:1
Mean age of diagnosis 4.6 years
Mean time for remission 76 days
Number of MCD? 19 (43.18%)
Number of FSGS’ 13 (29.54%)
Number of Deaths 3
Number of Late responders 37 (84.1%)
*FSGS: Focal segmental glomerulosclerosis
*MCD: Minimal change disease
Druoez Number CR PR" NR© Remizzion® with | Number of adver=
drues (%) events
CrA 19 (65.9%) 19 3 2 5
“Cyvp 14 (54.5%) 10 0 14 £8.3 2
ADVF 2 (4.5%) 2 0 0 100 0
Tacrolimus 4 (%.1%) 3 1 [1] 100 [1]

Table II: Treatment response and adverse events of various Immuno-suppressants.

*CR or PR at the end of treatment course with individual drugs.
“CR: Complete remission

*PR: Partial remission

"NR: No remission

'CyA: Cyclosporine-A

2CYP: Cyclophosphamide

*MMF: Mycophenolate moefetil
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VI. Discussion And Conclusion

Steroid resistant Nephrotic syndrome patients have a very variable course with some developing
chronic renal failure and other remaining persistently Nephrotic [2]. Achieving remission in children with SRNS
is difficult and many immunosuppressive drugs have been used with variable success [18]. However, remission
is achievable with cyclosporine and other immunosuppressive agents. Treatment should be individualized
according to the underlying histopathology, clinical parameters and social conditions of the child [18]. In our
study, maximum number of children responded to Cyclosporin A (n=29) and four children received Tacrolimus.
Tacrolimus is an effective therapeutic modality for SRNS, including the subgroup of children who are non-
responsive to the current therapeutic modalities like Cyclophosphamide and cyclosporine A [19]. MMF is a
promising therapeutic alternative without nephrotoxicity [20]. But there is no single consensus regarding the
indications of renal biopsy and treatment protocols in children with SRNS [13, 14, 15, 16]. Optimal
combinations of these agents with the least toxicity remain to be determined [12]. Although the response to
treatment has the best prognostic indicator in children with Nephrotic syndrome, renal biopsy has a definite
prognostic value in SRNS [18, 19]. Our study showed that MCD children had earlier remission with Immuno-
suppressants compared to FSGS cases (80 days v/s 115 days). In children, renal biopsy is routinely required in
the management of idiopathic steroid-resistant Nephrotic syndrome particularly prior to starting immune-
suppressive agents [21]. Most of the patient resistant to steroid therapy had good response to other immune
suppressive therapies. Most of the patients achieved partial or complete remission within one year of follow up.
Immunosuppressive agents are used to prolong periods of remission in children; however these agents have
significant potential adverse effects [6]. However, in our study there were no major side effects. None of the
adverse drug events resulted in significant morbidity and hence a favorable risk-benefit ratio of these drugs is
present. However, a larger cohort with continued follow-up of the current cases is required to know the long
term outcome of these patients.

Limitations:

1. Lack of an untreated control group.

2. A randomized trial will be needed to assess the true value of each drug in comparison to placebo. Such a
study will be very difficult due to the presumed efficacy of Immuno-suppressants.

3. Blood drug levels could not be collected in the patients under the study and hence a toxicity dosage level
couldn’t be determined.

4. Degree of adherence to prescribed medications couldn’t be evaluated in every case.

5. A longer period of follow up with repeated renal biopsies would have revealed other histopathological
diagnoses and hence treatment outcomes probably.
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