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Abstract

Introduction and aim of work: Focal segmental glomerulosclerosis is the
commonest underlying histopathological diagnosis in idiopathic steroid-resistant
nephrotic syndrome in children. Many immunosuppressive therapies are used in its
treatment. There is a 50% risk of progression to end-stage renal disease within five
years if there is no complete or even partial remission with immunomodulatory
therapies. This work aimed to study the various clinical, histopathological and
therapeutic aspects of idiopathic steroid-resistant nephrotic syndrome in our locality.
Patients and Methods: This retrospective study was conducted on children aged 1 —
15 years with idiopathic steroid-resistant nephrotic syndrome, followed in our
Pediatric Nephrology Clinic in Sohag University Hospital, between January 2002 and
January 2017. Patients' demographic features and disease's clinical course,
histopathological patterns, response to various medications, and long-term outcomes
were evaluated.

Results: There were 28 patients with initial and 5 with late steroid resistance. The
mean age at disease onset was 3.98+3.14 years. The male/female ratio was 2.5/1.
Renal biopsy was performed in 26 patients. Minimal change disease was present in 5
patients, mesangioproliferative glomerulonephritis in 6 patients, and focal segmental
glomerulosclerosis in 15 patients. Fifteen patients received cyclophosphamide, 26
received cyclosporine, 8 used mycophenolate mofetil, and 4 received combined
immunosuppressive therapies. Four patients developed end-stage kidney disease.
There were five deaths by the end of the study.

Conclusion: In our study, focal segmental glomerulosclerosis is the most common
histopathology in idiopathic steroid-resistant nephrotic syndrome and cyclosporine is
the most effective second-line therapy in those patients

Keywords: Steroid resistant, focal segmental glomerulosclerosis, cyclosporine, end-stage renal
disease.

Introduction

Idiopathic nephrotic syndrome is one roid-resistant group. Steroid-sensitive
of the most common chronic renal dis- nephrotic children have a good disease
eases in childhood @. It is character- outcome, but a risk of relapses. Steroid
ized by the presence of primary glome- resistant group has a higher risk of de-
rular disease without detectable causa- veloping chronic  kidney disease
tive disease or drug . Idiopathic nep- (CKD) @. The most frequent underlyi-
hrotic children are divided according to ng histopathology in idiopathic nephr-
their steroid response into a steroid- otic syndrome is minimal change dise-
sensitive group (up to 80%), and a ste- ase (MCD) @, Response of idiopathic
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nephrotic syndrome to steroid treatm-
ent and hence the disease outcome is
affected by the associated histologic
lesion ®- Focal segmental glomerulus-
clerosis (FSGS) is the most common
histological diagnosis in idiopathic
steroid-resistant nephrotic syndrome
(ISRNS) €and)_ Many
immunosuppressive therapies are used
in the treatment of steroid-resistant
nephrotic children, including cyclospo-
rine, cyclophosphamide, mycopheno-
late mofetil, and rituximab ®). There is
a 50% risk of progression to end-stage
renal disease (ESRD) within five years
if the steroid-resistant nephrotic pati-
ents show no complete or even partial
remission with immunomodulatory th-
erapies. Many complications are asso-
ciated with persistent nephrotic syndr-
ome including poor life quality, hyper-
tension, serious infections, and throm-
boembolic events. Shortened life expe-
ctancy will accompany children who
reach ESRD relative to their peers ©),
Scanty studies were done about ISR-
NS patients in our locality in Sohag in
spite of the presence of many other ty-
pes of research inside and outside Egy-
pt focusing on this group of nephrotic
patients. The aim of this study is to sh-
ow our specific experience in the man-
agement of those patients and compa-
ring our results with various results
inside and outside Egypt.

Patients and Methods

This was a retrospective study. It was
performed on children aged 1 — 15 yea-
rs who have ISRNS. The patients were
followed in our Pediatric Nephrology
Clinic in Sohag University Hospital,
Egypt between January 2002 and
January 2017.

Diagnosis of idiopathic nephrotic syn-
drome depended on the presence of
(proteinuria >40 mg/h/m2 or >50 mg/-
kg/day or protein/creatinine ratio >2
g/g and hypoalbuminemia<25 g/l with
or without edema in the absence of

46

systemic or extrarenal disorders-

(10and11).

The following definitions were cons-

idered for the classification of steroid

response patterns (10.12),

o Complete remission: proteinuria O-
trace on Albustix,<4 mg/h/m?, or
protein/creatinine ratio in urine <0.2
mg/mg for 3 consecutive days.

« Partial remission: Reduction of pro-
teinuria by 50% or greater from the
initial value and absolute protein/c-
reatinine ratio in urine between 0.2—
2 mg/mg (20-200 mg/mmol).

o Steroid responsive (steroid sensiti-
ve): Complete remission achieved
with steroid therapy.

o Steroid resistant or initial non-resp-
onder: Failure to achieve remission
following 8 weeks of steroid therap-
y (prednisone 2mg/kg/d or 60 mg/-
m2/d for 4 weeks followed by 1.5m-
g/kg or 40 mg/m2 per dose alternat-
e-day for 4 weeks (%), Relapse: Pro-
teinuria >40 mg/h/m2, >50 mg-
/kg/day, urine protein/creatinine ra-
tio >2 or Albustix +++ for 3 consec-
utive days after having been in rem-
ission.

Patients' demographic features, clinical
course, the histopathological patterns
for those who underwent renal biopsy,
response to various medications, and
long-term outcome of the disease were
evaluated. Data were collected by the
author from patients' medical files.

Inclusion criteria included: 1) Age at
disease onset between 1 and 15 years;
2) Having idiopathic steroid-resistant
nephrotic syndrome.

Exclusion criteria included: 1) Seco-
ndary nephrotic syndrome (caused by
another disease). 2)Lack of regular
follow-up.

Statistical analysis:

Statistical package for the social scie-
nces (SPSS) version 16 was used for
data analysis. Quantitative variables
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were presented as mean * standard
deviation. Frequency and percentage
were used for qualitative variables.

Ethical consideration

The Medical Research Ethics Comm-
ittee of Sohag University approval was
obtained before the start of the study
without the need for informed written
consent from patients' caregivers as the
study was retrospective with data
collection from patients' medical files
provided that all patients' data were
treated according to the ethical guid-
elines with complete respect to pati-
ent's privacy and anonymousness.

Results:
Among 280 idiopathic nephrotic
patients, there were 28 patients with

initial steroid resistance and 5 patients
with late steroid resistance after an ini-
tial steroid response representing 12%
of total followed nephrotic patients.
The mean age at disease onset in ISR-
NS was 3.98+3.14 years. There were
20 (71%) males and 8 (29%) females,
with a male: female ratio was 2.5:1.
The mean follow-up duration was
3.7+£2.98. Initial hematuria and hyper-
tension were present in 17 (60.7%) pat-
ients. Out of a total of 33 steroid-resist-
ant patients; renal biopsy was done in
26 patients. The histopathological patt-
erns were MCD in5(19%) patients,
Mesangioproliferative
glomerulonephritis (MesPGN) in 6
(23%) patients, and FSGS in 15 (58%)
patients

80%

Renal histopathology in steroid resistant patients

60%

58%

40%

19%  21%

20%

0% -
Histopathology

H Minimal chane diasease

H Mesangioproliferative
glomerulonephritis

M Focal segmental
glomerulosclerosis

Figure (1): Histopathologic subtypes of biopsied patients with idiopathic steroid-resistant nephrotic

syndrome

Out of 33 steroid-resistant patients, 15
(45.5%) patients received cyclopho-
sphamide, 26 (78.8%) patients receiv-
ed cyclosporine, 8 (24.2%) patients re-
ceived mycophenolate mofetil, 4
(12.1%) patients received combined
immunosuppressive therapies (steroid
plus cyclosporine plus mycophenolate
mofetil), one (3%) patient received
Mendoza protocol with cyclophos-
phamide and one (3%) patient with
advanced FSGS used steroid alone and
briefly progressed to end-stage renal
disease before use of any immune-su-
ppressive therapies. Response of total
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steroid-resistant patients (initial and la-
te) to alternative therapies concerning
their histopathological spectrum is
shown in table @

Persistent proteinuria developed in 20
(60%) patients, (17 patients with no re-
mission and 3 patients with partial re-
mission). The histopathological spectr-
um of patients with persistent prot-
einuria showed that: FSGS was present
in 13 (65%) patients; MCD in 5 (25%)
patients; MesPGN in 1 (5%) patients
and in one patient (5%) renal biopsy
was not done.
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Table (1): Response of total steroid-resistant patients (initial and late) to alternative
therapies concerning their histopathological spectrum

Types of response

Complete Partial No remission
Alternative therapies remission remission Total
Cyclophosphamide 3(9.1%) 0 12(36.4%) 15 (45.5%)
MCD 0 0 1 (100%) 1
FSGS 0 0 9 (100%) 9
MesPGN 2 (66.7%) 0 1 (33.3%) 3
No biopsy 1 (50%) 0 1 (50%) 2
Cyclosporine 9 (27.3%) 3(9.1%) 14 (42.4%) 26(78.8%)
MCD 1 (20%) 1 (20%) 3 (60%) 5
FSGS 5 (29.4%) 2 (11.8%) 10 (58.8%) 17
MesPGN 3 (75%) 0 1 (25%) 4
Mycophenolate mofetil | 0 0 8 (24.2%) 8 (24.2%)
MCD 0 0 2 (100%) 2
FSGS 0 0 4 (100%) 4
MesPGN 0 0 2 (100%) 2
Combined therapy 0 0 4 (12.1%) 4 (12.1%)
MCD 0 0 2 (100% 2
FSGS 0 0 2 (100%) 2
Mendoza protocol with
cyclophosphamide 1(3%) 0 0 1 (3%)
FSGS 1 (100%) 0 0 1
Steroid only 0 0 1 (3%) 1 (3%)
FSGS 0 0 1(100%) 1
Total 13 (39.4%) 3 (9.1%) 17 (51.5%) 33 (100%)

MCD, minimal change disease; FSGS, focal segmental glomerulosclerosis; MesPGN,

mesangial-proliferative glomerulonephritis

Within a total of 33 studied patients,
end-stage renal disease (ESRD) had
occurred in 4 (12%) patients; all of th-
em were with FSGS, 3 of them were
steroid and cyclosporine resistant, one
of them progressed to ESRD after ste-
roid failure before the introduction of
cyclosporine, one of them received m-
ycophenolate mofetil after the failure
of cyclosporine but without benefit.

There were 5 (15%) deaths out of a tot-
al 33 steroid-resistant studied patients;

all of them failed to achieve remission
by the various treatment modalities;
FSGS was present in 3 (60%) patients
and MCD was present in the other 2
(40%) patients. The cause of death was
ESRD in 3 (60%) patients; all of them
were with FSGS and sepsis in 2 (40%)
patients; both had MCD. Outcomes of
the total included patients by the end of
the study are shown in table (2).

Table (2): Outcome of idiopathic steroid-resistant nephrotic syndrome

Outcome Number and percentage of patients
Persistent proteinuria 20 (60%)
MCD 5 (25%)
FSGS 13 (65%)
MesPGN 1 (5%)
No biopsy 1 (5%)
ESRD 4 (12%)
FSGS 4 (100%)
Deaths 5 (15%)
MCD 2 (40%)
FSGS 3 (60%)

MCD, minimal change disease; FSGS, focal segmental glomerulosclerosis; MesPGN,

mesangio-proliferative glomerulonephritis
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Discussion

In our study, 12% of the followed stant patients; renal biopsy was done in
idiopathic nephrotic syndrome patients 26 patients. The histopathological exa-
were steroid-resistant with a mean age mination revealed that FSGS was the
at disease onset of 3.98+3.14 years. commonest underlying pattern present
Male predominance was found with a in 15 (58%) patients, followed by Me-
2.5:1male: female ratio. The mean foll- SPGN in 6 (23%) patients, and lastly
ow-up duration was 3.7£2.98 which is MCDin 5 (19%) patients. Similar and
reasonable to evaluate the disease ou- different results were found in the vari-
tcome. Out of a total of 33 steroid-resi- ous studies as shown in table (3).

Table (3): Histopathological spectrum of idiopathic steroid-resistant nephrotic
syndrome in the various studies

Histopathological patterns
Studies FSGS MesPGN MCD MPGN MN Others
Our study 58% 23% 19%
(Upper Egypt)
Bakr et al, 2014 (4 19% 26% 49 % 6%
(Lower Egypt)
Seif et al, 2013 30% 2% 24% 8% 9% 27%
(Lower Egypt)
Alharthi et al, 2016 9 62% 5% 14% 14% 5%
(Saudia Arabia)
Shah SSet al, 201547 10% 82% 5% 3%
(Pakistan)
Pradhan SK et al, 201318 30% 0% 45% 25% 5% 17.5%
(India)
Inaba A et al, 2016%9 32% 11% 57%
(Japan)
Banaszak B and Banaszak P, 201229 22 % 56% 11% 11%
(Boland)
Zagury A et al, 20139 54% 7% 39%
(Brazil)
MCD, minimal change disease; FSGS, focal

segmental glomerulosclerosis; MesPGN, mesangial-proliferative glomerulonephritis; MPGN,
membranoproliferative glomerulonephritis; MN, membranous nephropathy

Variability in the frequency of various study, 3 (9.1%) patients achieved remi-
histopathological categories in steroid- ssion with cyclophosphamide. Many
resistant nephrotic syndrome in various studies revealed a low success rate of
studies was observed. This can be attr- cyclophosphamide in steroid-resistant
ibuted to ethnic (environmental and ge- patients. In the Tarshish trial compa-
netic factors). Differences in renal bio- ring cyclophosphamide plus corticost-
psy indications also could explain this eroids versus corticosteroids alone, th-
difference. In addition, initial patholo- ere was also no evidence of benefit
gic examinations may not detect early with the addition of cyclophospha-
focal segmental glomerulosclerosis les- mide @2, In a study in Turkey, no rem-
ions. ission was achieved in the steroid-resi-
Among the 33 steroid-resistant patients stant patients who received cyclophos-
(28 with initial and 5 with late resistan- phamide@), KDIGO (Kidney Disease
ce), one (3%) patient received Mendo- Improving Global Outcomes) guidelin-
za protocol with cyclophosphamide an- es do not recommend cyclophosphami-
d achieved complete remission in this de in the treatment of steroid-resistant
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nephrotic syndrome ®?, Since these g-
uidelines cyclophosphamide is no lon-
ger used in our steroid-resistant patie-
nts. Cyclosporine was used in 26 ste-
roid-resistant patients in this work with
complete remission in 34.6% of cases
and partial remission in 11.5% of ca-
ses. In Renda et al study, 41.6% of pat-
ients achieved complete remission with
cyclosporine and 16% achieved partial
remission 3. In Japan, 44% of stero-
id-resistant patients achieved complete
remission with cyclosporine @4 A slig-
htly higher success rate for cyclo-
sporine was achieved in Brazil as 65%
of cases achieved remission with cyc-
losporine @V, In our study, there was
resistance to mycophenolate mofetil in
the eight steroid-resistant patients who
received it. Kaddish et al in Cairo
treated 6 SRNS patients with MMF w-
here 1 patient showed complete remi-
ssion, 2 patients showed partial remi-
ssion and 3 patients were MMF resi-
stant®®, In a study in Saudia Arabia,
40% of steroid-resistant patients who
received mycophenolate mofetil achie-
ved complete remission @9, In Turkey,
there was a 66% resistance rate to my-
cophenolate mofetil in steroid-resistant
patients 3. Up to 60%, the complete
remission rate was achieved with myc-
ophenolate mofetil in Colombia-
7). No explanation till now is present
for the total resistance to mycophen-
olate mofetil in our patients and further
researches are needed.No no response
to combined immunosuppressive thera-
py (Steroid, cyclosporine, and myco-
phenolate mofetil) in our steroid-re-
sistant patients.

Persistent proteinuria was present in 20
(60%) of patients with steroid resist-
ance (initial and late) in our study. Eig-
hty percent of them were with initial
steroid resistance and 20% of them
were with late steroid resistance. Focal
segmental glomerulosclerosis represe-
nted most of these cases (65%), follo-
wed by minimal change disease in
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25%, mesangial-proliferative glomeru-
lonephritis in only 5% of these cases
and 5% were without renal biopsy.
Those patients with persistent protein-
ria were either resistant to immunosu-
ppressive therapy (85%) or partially re-
sponders (15%). End-stage renal disea-
se developed in 4 (12%) patients in this
study, all of them had persistent protei-
nuria, with resistance to other immune-
suppressive therapies. Focal segmental
glomerulosclerosis was the only under-
lying renal histopathology in end-stage
renal disease. Near results were enco-
untered in Alharthi et al study, as
16.7% of steroid-resistant patients had
progressed to end-stage renal disease,
Roy et al study in Bangladesh as
12.5% of steroid-resistant patients end-
ed with end-stage renal disease (16
28) respectively. In a large study in Ta-
iwan, end-stage renal disease had occ-
urred in 3.6% of total idiopathic nephr-
otic patients @) Focal segmental glo-
merulosclerosis as the initial histopat-
hological pattern is found to be a pre-
dictive factor of progression to end-
stage renal disease, particularly in
those who could not attain remi-
ssion (19, 30, 31, 32, 33and 34)_

In the present study, 4 out of 19 pa-
tients with focal segmental glomeru-
losclerosis (21.1%) reached end-stage
renal disease before the end of the
study, three of them were cyclosporine
resistant and one reached end-stage
renal disease before the introduction of
cyclosporine. This was in agreement
with other studies which suggest that
cyclosporine resistance and focal seg-
mental glomerulosclerosis are predi-
ctors for end-stage renal disease as pa-
tients with focal segmental glomerul-
osclerosis are 9.25 times more likely to
develop the end-stage renal disease th-
an patients with minimal change dise-
ase, as well as patients with cyclos-
porine resistance are 4.3 times more
likely to develop the end-stage renal
disease than cyclosporine-sensitive pa-
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tients @Y. One of the most recent st-
udies in the long-term outcome of chi-
Idhood nephrotic syndrome concludes
that the underlying renal histopa-
thology, genetic factors, and ethnicity
likely modulate response to treatment
and progression of end-stage renal
disease ), There were 5 (15%) deaths
out of the total studied patients. All of
them were immunosuppressive thera-
py-resistant. The underlying histopa-
thological patterns were focal segm-
ental glomerulosclerosis in 60% of pat-
ients and minimal change disease in
the other 40% of patients. The causes
of death were end-stage renal disease
in patients with focal segmental glome-
rulosclerosis and massive sepsis in
patients with minimal change disease.
Some limitations were present in our
study including that it was a retros-
pective, single-center study with a sm-
all number of patients who fulfilled the
inclusion criteria and completed their
follow-up. Also, some patients refused
renal biopsy procedures and genetic
data about our patients was deficient.

In conclusion, in our study focal segm-
ental glomerulosclerosis is the most
common histopathological type in idio-
pathic steroid-resistant nephrotic synd-
rome and carries the worst prognosis
but this is not the same in other studies.
Response to alternative immunomod-
ulatory agents improves the outcome
of steroid-resistant patients. Cyclospo-
rine is the most effective second-line
therapy in steroid-resistant nephrotic
syndrome.
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