Paediatrica Indonesiana
January 

VOLUME 53

NUMBER 1

Original Article

Prognostic factors and survivals of children with
steroid-resistant nephrotic syndrome
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Abstract
Background Children with steroid resistant nephrotic syndrome
(SRNS) generally survive, although during the course of disease
their kidney function may decrease, leading to end-stage renal
disease (ESRD). There have been few studies reporting on the
survivals of children with SRNS.
Objectives To determine patient and kidney survival rates in children
with SRNS at the first, second, third, fourth, and fifth years; and to
evaluate the effects of age at onset, initial kidney function, hypertension,
and type of resistance, on the survivals of children with SRNS.
Methods This retrospective cohort study was performed using
secondary data obtained from medical records of patients with SRNS in
Department of Child Health, Cipto Mangunkusumo Hospital, between
7KHRXWFRPHVRINLGQH\VXUYLYDOVZHUHGHILQHGLQWZRZD\V
lack of doubling of base creatinine levels and lack of ESRD.
Results7KHUHZHUHFKLOGUHQZLWK6516LQRXUVWXG\7KHLUPHGLDQ
GXUDWLRQRILOOQHVVZDV UDQJH PRQWKV7ZHQW\SHUFHQWRIWKH
VXEMHFWVGLHGKDGDGRXEOLQJRIEDVHFUHDWLQLQHOHYHOVDQG
developed ESRD. Life survival rates of subjects at the first, second,
WKLUGIRXUWKDQGILIWK\HDUVDIWHUGLDJQRVLVZHUH
DQGUHVSHFWLYHO\.LGQH\VXUYLYDOUDWHVGHWHUPLQHGE\WKHODFN
of doubling of base creatinine levels at the first, second, third, fourth
DQGILIWK\HDUVZHUHDQGUHVSHFWLYHO\ZKLOH
NLGQH\VXUYLYDOUDWHVGHWHUPLQHGE\WKHODFNRI(65'ZHUH
DQGUHVSHFWLYHO\$JHDWRQVHWLQLWLDONLGQH\IXQFWLRQ
hypertension at onset, and type of resistance, did not significantly affect
the survivals of children with SRNS.
Conclusion Children with SRNS are prone to develop a doubling
of base creatinine levels and ESRD. Factors such as age, initial
kidney function, hypertension at onset, and type of resistance, do
not significantly affect both, life and kidney survivals of children
with SRNS. [Paediatr Indones. 2013;53:42-9.]
Keywords: steroid-resistant nephrotic syndrome, end-stage
renal disease, doubling of base creatinine levels, survival
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ephrotic syndrome (NS) is the most
common manifestation of glomerulopathy
in children. Based on patient response
to steroid treatment, NS is divided into
two types: steroid-sensitive nephrotic syndrome
(SSNS) and steroid-resistant nephrotic syndrome
(SRNS). Steroid resistance nephrotic syndrome is
UHSRUWHGO\ VHOGRP LQ FKLOGUHQ FRPSULVHV RQO\ 
RI16FDVHVDQGZDVIRXQGLQDSSUR[LPDWHO\
 RI 16 FDVHV LQ &LSWR 0DQJXQNXVXPR
Hospital, Jakarta.3-6 Children with SRNS generally
have good survival rates, although during the course
of the disease they may develop decreased kidney
function, leading to a condition where the kidney
function is not compatible with life, called endstage renal disease (ESRD). In children with SRNS,
the risk of progression to ESRD is high, reaching
DSSUR[LPDWHO\Previous studies have shown a
\HDUVXUYLYDOUDWHRIZKHUHDVNLGQH\VXUYLYDO
ZDVDSSUR[LPDWHO\There has been little data
on the survival of children with SRNS published in
Indonesia.
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We aimed to determine the life and kidney
survival rates of children with SRNS at the first,
second, third, fourth and fifth years after onset. We
also assessed the effects of several potential prognostic
factors for survival, such as age at onset, initial kidney
function, hypertension at onset, and type of resistance,
in children with SRNS. Data on survival rates may help
us better manage SRNS patients, educate patients on
prognosis, and also provide a basis for further study.

Methods
$ UHWURVSHFWLYH FRKRUW VWXG\ ZDV SHUIRUPHG XVLQJ
secondary data obtained from medical records of
SRNS patients registered in Department of Child
Health, Cipto Mangunkusumo Hospital, between
-DQXDU\-DQXDU\:HLQFOXGHGDOOFKLOGUHQ
GLDJQRVHG ZLWK 6516 DJHG  \HDUV DW WKH WLPH
RIGLDJQRVLVZKRKDGEHHQGLDJQRVHGIRUDWOHDVW
months. Patients with incomplete medical records were
excluded. Dependent variables were event of death, as
well as the occurence of a doubling of base creatinine
levels and ESRD (defined as glomerular filtration rate
<P/PLQP). Independent variables were age
at SRNS onset, initial kidney function, hypertension at
RQVHWDQGW\SHRIUHVLVWDQFH$JHDWRQVHWZDVGLYLGHG
LQWRDQG\HDUVRIDJH,QLWLDONLGQH\IXQFWLRQ
was divided into stages of chronic kidney disease. Stages
of chronic kidney disease (CKD) from I-V were defined
as glomerular filtration rates (calculated by Schwartz

IRUPXOD RIDQGP/
PLQP (or requiring routine dialysis), respectively.
Hypertension was categorized as with or without
hypertension at the time of onset. Type of resistance
was defined as primary or secondary resistance.
The total sample size was estimated by multiplying
WKH DPRXQW RI LQGHSHQGHQW YDULDEOHV ZLWK 
UHVXOWLQJLQVXEMHFWVQHHGHG3DWLHQWVZKRGLG
not routinely visit the Pediatric Nephrology clinics had
home visits to determine their survival status. Those
with incomplete kidney function data had their kidney
IXQFWLRQHYDOXDWHG$WWKHHQGRIWKHVWXG\SDWLHQWV
were classified as having normal or decreased kidney
function, died, or lost to follow-up (defined as patients
whose status could not be determined until the end
of the study period).
Kaplan-Meier curves were constructed for
each of the outcomes, followed by bivariate analysis
to identify any associations between the variables.
Survival curves that fulfilled the proportional hazard
assumption were analyzed by time-independent Cox
regression analysis, while those that did not fulfill
the requirement were analyzed by time-dependent
Cox regression. Multivariate analysis was further
SHUIRUPHGIRUYDULDEOHVZLWKD3YDOXHRI$OO
statistical analyses were performed using the IBMSPSS program version 19. This study was approved by
the Ethics Commitee of the University of Indonesia
0HGLFDO6FKRRO$OOSDWLHQWVDQGSDUHQWVZHUHJLYHQ
a complete explanation of the study. Subjects’ parents
provided written informed consents.

SRNS=52

Incomplete medical records=7
Enrolled in the study=45

Routinely visit clinic=22

Normal end kidney
function =14

Did not routinely visit clinic=14

Died=9

Lost to follow up= 8

Figure 1. Flow chart of patients selection
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while the other two died of unknown causes. The
RYHUDOO\HDUVXUYLYDORISDWLHQWVZLWK6516ZDV
&,  Figure 2). Survival was further
described according to prognostic factors of initial
kidney function, age at onset, type of resistance, and
hypertension at time of onset.
The five-year survival of patients with initial
&.' VWDJHV , ,, ,,, ZHUH   DQG 
respectively, with no significant difference between
JURXSV 3  6XUYLYDORISDWLHQWVZLWKDJHDW
RQVHW\HDUVZDVFRPSDUHGWRLQWKRVH
ZLWKDJHRIRQVHW\HDUVDOWKRXJKWKLVGLIIHUHQFH
DOVR ZDV QRW VWDWLVWLFDOO\ VLJQLILFDQW 3  
Primary and secondary steroid-resistant NS patients
KDG VXUYLYDOV RI  DQG  UHVSHFWLYHO\ EXW
ZHUH QRW VLJQLILFDQWO\ GLIIHUHQW 3   7KH
K\SHUWHQVLYHJURXSVXUYLYDOZDVDIWHU\HDUV
ZKLOHWKDWRIWKHQRQK\SHUWHQVLYHJURXSZDV
DIWHU  \HDUV DQG  DIWHU  \HDUV 3  
Multivariate analysis could not be performed since
not all variables fulfilled the proportional hazard
assumption. In addition, there was no variables with
3YDOXH

Results
$IWHUVHDUFKLQJWKHPHGLFDOUHFRUGVEHWZHHQ-DQXDU\
-DQXDU\ZHIRXQGSDWLHQWVZLWK6516
ZHUHH[FOXGHGDQGWKHRWKHUGLGQRWURXWLQHO\
visit the Pediatric Nephrology clinics. Eight of the
LQFOXGHGSDWLHQWVZHUHFRQVLGHUHGORVWWRIROORZ
up (Figure 1   FKLOGUHQ GLHG ZKLOH  FKLOGUHQ
were survived. Baseline characteristics of subjects are
presented in Table 1.
6XEMHFWV·PHGLDQDJHZDV UDQJH 
\HDUVDQGVXEMHFWV  ZHUHEHORZWKHDJHRI
 \HDUV DW 6516 RQVHW 6XEMHFWV· PHGLDQ EDVHOLQH
FUHDWLQLQHOHYHOZDV UDQJH PJG/DWRQVHW
DQGZDV UDQJH PJG/DWWLPHRIWKLV
VWXG\ $W WKH RQVHW RI WKH GLVHDVH PRVW RI SDWLHQWV
 ZHUHLQVWDJH,RI&.'ZKLOHQRSDWLHQWZDV
in stage IV-V (Table 2).

Life Survival Rates
1LQH RXW RI  SDWLHQWV   GLHG GXH WR &.'
6HSVLVDQGKHDUWIDLOXUHFDXVHGGHDWKLQSDWLHQWV
Table 1. Baseline characteristics
Characteristics

n=45
24
(12-95)
17
(12-50)
24.5 (12-95)

Median duration of illness, months (range)
 Ŗ &KGFP
 Ŗ 5WTXKXGFP
Sex, n (%)
 Ŗ /CNG
 Ŗ (GOCNG
Microscopic hematuria at onset, n (%)
Hypertension at onset, n (%)
Median increase in creatinine level (range), times
Median annual increase in creatinine (range), times/year
Type of resistance, n (%)
 Ŗ 2TKOCT[5405
 Ŗ 5GEQPFCT[5405

28
(62.2)
17
(37.8)
17
(37.7)
18
(40)
1.42 (0.83-107.14)
1.75 (0.18-22.13)
12
33

(26.7)
(73.3)

Table 2. Comparison of baseline characteristics at onset and at beginning of study
At onset

At the study time

5.1 (0.2-15.1)

7.7 (2.5-16.4)

Characteristics
Median age (range), years
Age by group, n (%)
 Ŗ [GCTU
 Ŗ Ů[GCTU
Initial kidney function, n (%)
 Ŗ %-&UVCIG+
 Ŗ %-&UVCIG++
 Ŗ %-&UVCIG+++
 Ŗ %-&UVCIG+8
 Ŗ %-&UVCIG8
Median creatinine level (range), mg/dL
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37
8

(82.2)
(17.8)

36 (80)
6 (13.3)
3
(6.7)
0
0
0.4 (0.1-2)

30
15

(66.7)
(33.3)

23 (51.1)
7 (15.6)
7 (15.6)
2
(4.4)
6 (13.3)
0.7 (0.2-23.7)
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Figure 2. Survival of children with SRNS

Figure 3. Kidney survival for children with SRNS. Based on lack of
doubling of base creatinine levels.

Paediatr Indones, Vol. 53, No. 1, January 201345

Partini Pudjiastuti Trihono et al: Prognostic factors and survivals of children with steroid-resistant nephrotic syndrome

Figure 4. Kidney survival for children with SRNS. Based on lack of ESRD

Kidney Survival Rates
Kidney survival was determined by two measurements:
lack of doubling of base creatinine levels and lack
of ESRD. The median time of follow up for kidney
IXQFWLRQZDV UDQJHWR PRQWKV:HGLGQRW
KDYHWKHPRVWUHFHQWNLGQH\IXQFWLRQGDWDIRURI
SDWLHQWVRIZKRPZHUHORVWWRIROORZXSSDWLHQWV
refused to have blood test for kidney function, while in
the other 11 patients, the most recent kidney function
was obtained from the outpatient clinic data of their
last visit. Based on recent kidney function, this study
revealed that 5 of 36 patients with CKD stage I at
onset, 1 of 6 patients with CKD stage II at onset, while
no patients with CKD stage III at onset, developed
ESRD.
Kidney survival expressed as a lack of doubling of
EDVHFUHDWLQLQHLQWKHILIWK\HDUZDV UDQJH
WR  Figure 3), while kidney survival expressed
DVDODFNRI(65'LQWKHILIWK\HDUZDV UDQJH
WR  Figure 4). Fifth year kidney survival rates
for each prognostic factor based on lack of doubling
of base creatinine levels were calculated. Patients
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with initial kidney function of CKD stages I, II, III
KDG NLGQH\ VXUYLYDO UDWHV RI   DQG 
respectively, with no statistically significant differences
3  3DWLHQWVZLWK\HDUDJHDWRQVHWKDG
DNLGQH\VXUYLYDORIEHWWHUWKDQWKDWRISDWLHQWV
ZLWK DJH RI RQVHW  \HDUV DW  DOWKRXJK QRW
VLJQLILFDQWO\ GLIIHUHQW 3   3DWLHQWV ZLWK
SULPDU\UHVLVWDQFHKDGDVXUYLYDOFRPSDUHGWR
LQWKRVHZLWKVHFRQGDU\UHVLVWDQFH 3  
,QDGGLWLRQWKHK\SHUWHQVLYHJURXSKDGNLGQH\
survival, worse than the non-hypertensive group at
EXWZLWKQRVLJQLILFDQWGLIIHUHQFH 3  
Multivariate analysis was not performed since only
WKHK\SHUWHQVLRQJURXSKDGD3YDOXHRI
Kidney survival in the fifth year for each
prognostic factor based on lack of ESRD were as
follows: patients with initial kidney function of CKD
VWDJHV,,,,,,ZHUHDQGUHVSHFWLYHO\
ZLWK QR VLJQLILFDQW GLIIHUHQFHV 3   SDWLHQWV
ZLWK DJH DW RQVHW  \HDUV KDG D NLGQH\ VXUYLYDO
RIEHWWHUWKDQWKDWRIWKH\HDUVJURXSDW
DOWKRXJKQRWVLJQLILFDQWO\GLIIHUHQW 3  
SDWLHQWVZLWKSULPDU\UHVLVWDQFHKDGDVXUYLYDO
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FRPSDUHGWRLQWKRVHZLWKVHFRQGDU\UHVLVWDQFH
3  DQGWKHK\SHUWHQVLYHJURXSKDGD
kidney survival, better than non-hypertensive group
DW  EXW DJDLQ ZLWK QR VLJQLILFDQW GLIIHUHQFH
3  0XOWLYDULDWHDQDO\VLVZDVQRWSHUIRUPHG
since only the age at onset comparison group had a
3YDOXHRI

Discussion
$ OLPLWDWLRQ RI WKLV VWXG\ ZDV WKH SRVVLELOLW\ RI
selection bias due to incomplete access of medical
records, since the medical records of inactive patients
may have been discarded. Inaccurate and obsolete
data in the medical records also posed a challenge,
especially for following up patients living outside
-DNDUWD$OVRZHGLGQRWHYDOXDWHWKHFOLQLFDOFKDQJHV
during the course of disease, thus the outcomes may
have been influenced by other factors not reviewed
in this study.
The median of age at onset of our subjects was
5.1 years, similar to those in previous studies. There
ZHUHRIRXUVXEMHFWVZLWKDQDJHDWRQVHWRI
\HDUVZLWKWLPHVPRUHPDOHVWKDQIHPDOHV
also similar to previous studies.
:HREVHUYHGDGHDWKUDWHRIPXFKKLJKHU
than that previously reported. This may be attributed
to several factors, such as the differences in treatment
given. Patients in this study were initially given
F\FORSKRVSKDPLGH &3$  EXW 0HNDKOL et al. and
Otukesh et alJDYHPDLQO\F\FORVSRULQH$ &\$ DQG
DFRPELQDWLRQRI&3$ZLWKP\FRSKHQRODWHPRIHWLO
(MMF).  $ V\VWHPDWLF UHYLHZ FRQFOXGHV WKDW
&\$ZDVVXSHULRUIRULQGXFLQJUHPLVVLRQFRPSDUHG
WR SODFHER RU &3$11 +RZHYHU LQ ,QGRQHVLD &\$
has not been used for SRNS treatment routinely
due to its relatively high price and the technical
GLIILFXOW\ LQ PRQLWRULQJ EORRG &\$ OHYHOV 2XU
treatment was similar to that of a prospective study
by Oluwu et alLQ1LJHULDLQZKLFKFRPELQHG&3$
intravenous dexamethasone was followed by oral
&3$DQGSUHGQLVRQH7KHUHZDVQRGHDWKVLQWKHLU
PRQWK VKRUWHU SHULRG RI IROORZ XS9 Sepsis and
organ failure as causes of death were similar to those
of other study, though the proportion was higher
in our study. Kidney survival may also have been
affected by infectious causes, since SRNS patients

were immunocompromised and prone to infection,
although we did not review this factor in our study.
In fact, the deaths of SRNS patients were caused by
many factors.
Children with CKD stage I at SRNS onset had
better survival than the other stage groups, although
the differences were not statistically significant. This
result may be due to the small number of subjects in
each group. Differences in median survival between
the CKD stage I, II, and III groups was also not
VWDWLVWLFDOO\VLJQLILFDQW 3  VLPLODUWRZRUNE\
Mekahli et al. who reported that kidney function at
disease onset did not contribute to survival.
Based on age at onset, the decrease in survival
UDWHIURPWKHILUVWWRILIWK\HDUVZDVLQWKHDJH
DWRQVHW\HDUVJURXSFRPSDUHGWRLQDJH
DW RQVHW  \HDUV JURXS +RZHYHU WKH ODFN RI D
statistically significant difference between these two
groups may be due to the small number of subjects.
$JH DW 6516 RQVHW ZDV DOVR QRW D SUHGLFWLYH RI
response to treatment with immunosuppressive
drugs.
Survival of the secondary resistance group was
better than that of the primary group, although not
statistically significant, which may be due to the
difference in proportion and small sample size. Similar
results were found by other studies who showed that
the primary resistance group had a worse prognosis
than that of the secondary resistance group.
Oluwu et al. found that the primary resistance group
had mostly histopathologic types of focal segmental
glomerulosclerosis (FSGS).9 We did not examine the
histopathology of the children’s kidneys to evaluate
for FSGS, as kidney biopsy is not performed routinely
in our hospital. Some studies reported that children
with primary resistance or FSGS have better outcome
ZKHQEHWUHDWHGZLWK&\$
Survival of children with hypertension at
disease onset was not significantly different than
those without hypertension, similar to the study
by Mekahli et al. Larger sample size and longer
prospective follow up time may be needed to study
the effect of hypertension on survival.
$W WKH HQG RI RXU VWXG\ WKHUH ZHUH  RI 
 SDWLHQWVZLWKGRXEOHGEDVHFUHDWLQLQHOHYHOV
VLPLODUWRDQDGXOWSDWLHQWVWXG\WKDWUHSRUWHGLQ
WKHWKHUDSHXWLFJURXSDQGLQWKHQRQWKHUDSHXWLF
group. 13 Kidney survival in the fourth year, as
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measured by the lack of doubling of base creatinine
OHYHOVZDVKLJKHUWKDQWKDWUHSRUWHGE\2WXNHVK
et alRI
Based on initial kidney function, there was no
differences in kidney survival as measured by the
doubling of base creatinine levels, possibly be due
WR WKH GLIIHUHQW VDPSOH VL]HV RI WKH JURXSV $OVR 
out of the 3 patients in the CKD stage III group had
routine visits, compared to 3 of 6 patients in CKD
stage II, possibly resulting in better kidney survival in
CKD stage III. On the other side, based on the age
DWRQVHWFKLOGUHQZLWKDJHDWRQVHWRI\HDUVKDG
better kidney survival as measured by the doubling
of base creatinine, although the difference was not
statistically significantly from the group with age at
onset of >\HDUVSRVVLEO\EHGXHWRWKHGLIIHUHQW
sample sizes of the groups.
We found that the type of resistance did not
contribute to kidney survival based on the lack
of doubling of creatinine levels, in contrast to the
study by Otukesh et al. Furthermore, Mekahli et
al. found that there was no differences in kidney
survival between the hypertensive groups, similar to
our findings. However, Fomina et al. observed that
hypertension was a prognostic factor for reduction of
kidney function in children with SRNS.
6L[RXWRI  SDWLHQWVGHYHORSHG(65'
by the end of our study, fewer than reported by
Mekahli et al   Kidney survival based on the
ODFNRI(65'ZDVDWWKHILIWK\HDUDOVRORZHUWKDQ
that of Mekahli et al. who reported a kidney survival of
EDVHGRQODFNRI(65' However, in the fourth
year, our kidney survival rate was higher than that
of Oluwu et al YVUHVSHFWLYHO\ 9 These
differences may be due to the treatment regimen
JLYHQ $V SUHYLRXVO\ VWDWHG WKH SULPDU\ UHVLVWDQFH
JURXSVKRXOGEHWUHDWHGZLWK&\$DVZHIRXQGWKDW
the proportion of children with primary resistance
developing ESRD was higher than that of the
VHFRQGDU\UHVLVWDQFHJURXS YVUHVSHFWLYHO\ 
XVLQJD&3$WUHDWPHQWUHJLPHQ
In our study, kidney survival based on lack
of ESRD was not influenced by the initial kidney
function, similar to results from Mekahli et al. 
Differences in sample size between groups and patient
compliance may have affected this result. We also
IRXQGWKDWFKLOGUHQZLWKDQDJHDWRQVHWRI\HDUV
had better prognoses for kidney survival based on lack
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RI(65'$OWKRXJKWKLVUHVXOWZDVQRWVLJQLILFDQWO\
different from the other group, it was consistent with
the results of Mekahli et al.
$SUHYLRXVVWXG\E\2WXNHVKet al. concluded
that the type of resistance influenced the response
to immunosuppressant therapy. They found that the
secondary resistance group had better prognoses,
 DW  \HDUV FRPSDUHG WR  LQ WKH SULPDU\
resistance group. We found that the secondary
resistance group also had better kidney survival
EDVHGRQODFNRI(65'YVLQWKHSULPDU\
resistance group, although this difference was not
statistically significant.
We found no significant differences in the
hypertension at disease onset groups, similar to the
results of Mekahli et al. Median kidney survival of
the hypertensive group was 36 months, while that
RIWKHQRQK\SHUWHQVLYHJURXSZDVPRQWKV7KLV
result may be due to the differences in time of follow
XSDQGVDPSOHVL]HSURSRUWLRQEHWZHHQJURXSV$OVR
we addressed only hypertension at disease onset,
while hypertension during the course of disease
may have further contributed to the development
of ESRD.
$QRWKHUSURJQRVWLFIDFWRUIRUVXUYLYDORIFKLOGUHQ
with SRNS that was not included in our study was
KLVWRSDWKRORJ\ $ SUHYLRXV VWXG\ IRXQG WKDW WKH
type of histopathology noted from kidney biopsy was
associated with the outcome of SRNS.15 In Indonesia,
kidney biopsy is not routinely performed in the
management of SRNS.
In conclusion, children with SRNS are prone
to develop a doubling of base creatinine levels and
ESRD. Overall survival of children with SRNS in
our study is low. Prognostic factors such as initial
kidney function, age at onset, type of resistance, and
hypertension at disease onset do not contribute to
both patient survival and kidney survival of children
with SRNS.
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