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A B S T R A C T

Background

The majority of children, who present with their first episode of nephrotic syndrome, achieve remission with corticosteroid therapy.
Children who fail to respond to corticosteroids may be treated with immunosuppressive agents such as cyclophosphamide, chlorambucil
or cyclosporin or with non-immunosuppressive agents such as ACE inhibitors. Optimal combinations of these agents with least toxicity
remain to be determined. The aims of this systematic review are to assess the benefits and harms of interventions used to treat idiopathic
steroid resistant nephrotic syndrome (SRNS) in children.

Objectives

We aimed to evaluate the benefits and harms of all interventions for children with SRNS.

Search methods

Published and unpublished randomised controlled trials (RCTs) were identified from the Cochrane Controlled Trials Register, MEDLINE,
EMBASE, reference lists of articles and abstracts from conference proceedings.

Selection criteria

RCTs and quasi-RCTs were included if they compared diIerent immunosuppressive agents or non-immunosuppressive agents with
placebo, prednisone or other agent given orally or parenterally in children aged 3 months to 18 years with SRNS.

Data collection and analysis

Two reviewers independently searched the literature, determined trial eligibility, assessed quality, extracted data and entered it in RevMan.
For dichotomous outcomes, results were expressed as relative risk (RR) and 95% confidence intervals (CI). Data were pooled using the
random eIects model.

Main results

Nine RCTs involving 225 children were included. Cyclosporin when compared with placebo or no treatment significantly increased the
number of children who achieved complete remission (three trials, 49 children: RR for persistent nephrotic syndrome 0.64, 95% CI, 0.47
to 0.88). There was no significant diIerence in the number of children who achieved complete remission between oral cyclophosphamide
with prednisone and prednisone alone (two trials, 91 children: RR 1.01, 95% CI 0.74 to 1.36), between intravenous cyclophosphamide and
oral cyclophosphamide (one study, 11 children: RR 0.09, 95% CI 0.01 to 1.39) and between azathioprine with prednisone and prednisone
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alone (one trial 31 children: RR 1.01, 95% CI 0.77 to 1.32). No RCTs were identified comparing combination regimens comprising high dose
steroids, alkylating agents or cyclosporin with single agents, placebo or no treatment.

Authors' conclusions

Further adequately powered and well designed RCTs are needed to confirm the eIicacy of cyclosporin and to evaluate other regimens for
idiopathic SRNS including high dose steroids with alkylating agents or cyclosporin.

P L A I N   L A N G U A G E   S U M M A R Y

Cyclosporin may increase the number of children who achieve complete remission in steroid-resistant nephrotic syndrome

Nephrotic syndrome is a condition where the kidneys leak protein from the blood into the urine. Corticosteroids are used in the first
instance to achieve remission. Some children do not respond to this treatment and other agents such as cyclophosphamide, chlorambucil,
cyclosporin or ACE inhibitors may be used. This review found that when cyclosporin was compared to placebo or no treatment there was
a significant increase in the number of children who achieved complete remission. There was no improvement with other agents however
the number of studies were small. More research is needed.

Interventions for idiopathic steroid-resistant nephrotic syndrome in children (Review)

Copyright © 2006 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

2



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

B A C K G R O U N D

Nephrotic syndrome is a condition in which the glomeruli of
the kidney leak protein from the blood into the urine. It results
in hypoproteinaemia and generalised oedema. In children the
incidence of nephrotic syndrome in Europe and North America is
2/100,000 children (Arneil 1961; Schlesinger 1968). The majority
of children have minimal change disease, in which changes on
light microscopy are minor or absent. The cause of minimal
change nephrotic syndrome is unknown. Oral corticosteroids are
the first-line treatment of a child presenting with idiopathic
nephrotic syndrome. For children who present with their first
episode of nephrotic syndrome, about 90% will achieve remission
with corticosteroid therapy (Koskimies 1982). Of those who
respond, about 95% will have responded aMer four weeks of
daily corticosteroid therapy and 98% will have responded aMer
eight weeks of corticosteroid therapy (ISKDC 1981a). Children with
untreated nephrotic syndrome are at increased risk of bacterial
infection, characteristically resulting in peritonitis, cellulitis or
septicaemia, of thromboembolic phenomena and of protein calorie
malnutrition.

In children who fail to respond to corticosteroids, renal
biopsy is carried out to determine renal pathology. The
majority will have minimal change nephrotic syndrome
(MCNS), mesangioproliferative glomerulonephritis (MPGN) or focal
segmental glomerulosclerosis (FSGS). Children who fail to respond
to corticosteroids may be treated with immunosuppressive
agents such as cyclophosphamide, chlorambucil or cyclosporin.
Observational trials have found that about one third of children
go into remission with cyclosporin (Niaudet 1994). However, the
relapse rate is high aMer tapering or discontinuing the drug.
Other observational trials have reported remission rates of up to
60% with combinations of intravenous methylprednisolone and
cyclophosphamide (Tune 1996). Other non-immunosuppressive
agents including angiotensin-converting enzyme (ACE) inhibitors
and fish oil have also been used in steroid-resistant nephrotic
syndrome.

There is, however, considerable diversity in the use of these agents
with diIerences in treatment modes, combinations and dosage
regimens. Optimal combinations with least toxicity remain to be
determined. The aims of this systematic review are to assess the
benefits and harms of interventions used to treat idiopathic steroid-
resistant nephrotic syndrome (SRNS) in children.

O B J E C T I V E S

To evaluate the benefits and harms of diIerent interventions used
in children with idiopathic nephrotic syndrome, who do not achieve
remission following four weeks or more of daily corticosteroid
therapy.

M E T H O D S

Criteria for considering studies for this review

Types of studies

All randomised controlled trials (RCTs) and quasi-RCTs, in which
diIerent agents are used in the treatment of children (aged three
months to 18 years) with idiopathic SRNS were included.

Types of participants

Inclusion criteria
Children aged three months to 18 years with corticosteroid resistant
nephrotic syndrome (i.e. persistence of proteinuria > 3+ on dipstick,
urinary protein-creatinine ratio > 0.2 g/mmol or > 40 mg/m2/h aMer
four weeks or more of daily corticosteroid agent). Where a renal
biopsy has been performed, only children with biopsy diagnoses of
MCNS, MPGN or FSGS were included.

Exclusion criteria
Children with steroid-responsive nephrotic syndrome, children
with congenital nephrotic syndrome and children with other
renal or systemic forms of nephrotic syndrome defined on
renal biopsy, clinical features or serology (e.g. post-infectious
glomerulonephritis, Henoch-Schönlein nephritis, systemic lupus
erythematosus, membranous glomerulopathy or mesangio-
capillary glomerulonephritis).

Types of interventions

All interventions were potentially eligible. Interventions
considered: -
1. Intravenous corticosteroid agent versus oral corticosteroid agent,
placebo or no intervention.
2. DiIerent doses and/or durations of intravenous corticosteroid
agent.
3. Non-corticosteroid immunosuppressive agent (with or without
concomitant use of corticosteroid agent) versus corticosteroid
agent alone.
4. Two diIerent non-corticosteroid agents (with or without
concomitant use of corticosteroid agent).
5. DiIerent doses, durations and routes of administration of the
same non-corticosteroid agent (with or without concomitant use of
corticosteroid agent).
6. Other non-immunosuppressive agents such as ACE inhibitors or
fish oil used with or without corticosteroid or non-corticosteroid
immunosuppressive agents.

Types of outcome measures

Primary outcome measures

• ·Number in complete remission during and following therapy
(i.e. the child became oedema free and his/her urine protein was
< 1+ on dipstick, urine protein-creatinine < 0.02 g/mmol or < 4
mg/m2/h for three or more consecutive days).

Secondary outcome measures

• ·Number in partial remission with reduction in proteinuria (i.e.
proteinuria < 2+ , urine protein-creatinine ratio < 0.2 g/mmol or
< 40 mg/m2/h) and increase in albumin levels

• ·Changes in renal function (serum creatinine, creatinine
clearance)

• ·Adverse eIects of therapy

• ·Duration of remission or partial remission

Search methods for identification of studies

Relevant trials were obtained from the following sources
(Additional Table 1):
1. Cochrane Renal Group's Specialised Register
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2. Cochrane Central Register of Controlled Trials (CENTRAL) in the
Cochrane Library
3. MEDLINE using the optimally sensitive strategy developed for
the Cochrane Collaboration for the identification of randomised
controlled trials (Dickersin 1994) with a specific search strategy for
nephrotic syndrome in children developed with the Cochrane Renal
Group Trial Search Coordinators.
4. EMBASE using a search strategy adapted from that developed
for the Cochrane Collaboration for the identification of randomised
controlled clinical trials (Lefebvre 1996) together with a specific
search strategy for nephrotic syndrome in children developed with
the Cochrane Renal Group Trial Search Coordinators.
5. Reference lists of nephrology textbooks, review articles and
relevant trials.
6. Reference lists of abstracts from nephrology scientific meetings.
7. Letters seeking information about unpublished or incomplete
trials to investigators known to be involved in previous trials.

Data collection and analysis

Included and excluded studies
The review was undertaken by three reviewers (EH, DH and JC). The
search strategy described was used to obtain titles and abstracts
of studies that were relevant to the review. The titles and abstracts
were screened independently by EH and DH, who discarded studies
that were not applicable. However studies and reviews that might
include relevant data or information on trials were retained initially.
Reviewers EH and DH independently assessed retrieved abstracts
and, if necessary the full text, of these studies to determine
which studies satisfied the inclusion criteria. Data extraction was
carried out by the same reviewers independently using standard
data extraction forms. Studies reported in non-English language
journals were translated before assessment. Where more than one
publication of one trial existed, only the publication with the most
complete data was included. Any further information required from
the original author was requested by written correspondence and
any relevant information obtained in this manner was included in
the review. Disagreements were resolved in consultation with JC.

Study quality
The quality of studies to be included was assessed independently
by EH and DH without blinding to authorship or journal
using the checklist developed for the Cochrane Renal Group.
Discrepancies were resolved by discussion with JC. The quality
items assessed were allocation concealment, intention-to-treat
analysis, completeness of follow-up and blinding of investigators,
participants and outcome assessors.

Quality checklist
1. Allocation Concealment
Adequate - Randomisation method described that would not allow
investigator/participant to know or influence intervention group
before eligible participant entered in the study
Unclear - Randomisation stated but no information on method
used is available
Inadequate - Method of randomisation used such as alternate
medical record numbers or unsealed envelopes; any information
in the study that indicated that investigators or participants could
influence intervention group

2. Blinding
Blinding of investigators: Yes/No/not stated
Blinding of participants: Yes/No/not stated

Blinding of outcome assessor: Yes/No/not stated
Blinding of data analysis: Yes/No/not stated

The above are considered not blinded if the treatment group can
be identified in > 20% of participants because of the side eIects of
treatment.

3. Intention-to-treat analysis
Specifically reported by authors that intention-to-treat analysis
was undertaken and/or confirmed on study assessment.
Not reported and lack of intention-to-treat analysis confirmed
on study assessment. (Patients who were randomised were not
included in the analysis because they did not receive the study
intervention, they withdrew from the study or were not included
because of protocol violation)

4. Completeness to follow-up
Per cent of participants exclude or lost to follow-up.

Statistical assessment
For dichotomous outcomes (e.g. remission or no remission) results
were expressed as relative risk (RR) with 95% confidence intervals
(CI). Data was pooled using the random eIects model but the fixed
eIects model was analysed to ensure robustness of the model
chosen and susceptibility to outliers. Where continuous scales of
measurement were used to assess the eIects of treatment (e.g.
protein excretion), the weighted mean diIerence (WMD) was to
be used, or the standardised mean diIerence (SMD) if diIerent
scales were to be used. Heterogeneity was analysed using a Chi
squared test on N-1 degrees of freedom, with an a of 0.1 used for

statistical significance and by I2, which describes the percentage
of total variation across studies that is due to heterogeneity rather
than chance (Higgins 2003).

Subgroup analysis was planned to explore possible sources of
heterogeneity (e.g. participants, treatments and study quality).
Heterogeneity among participants could be related to age and renal
pathology. Heterogeneity in treatments could be related to prior
agent(s) used and the agent, dose and duration of therapy. Adverse
eIects were tabulated and assessed with descriptive techniques, as
they are likely to be diIerent for the various agents used.

If suIicient RCTs were identified, it was planned to examine for
publication bias using a funnel plot (Egger 1997).

R E S U L T S

Description of studies

Of the 1744 titles and abstracts screened, 10 randomised controlled
trials involving children with SRNS were identified. There was no
disagreement between the two reviewers over trial inclusion. One
study was excluded because 31 of the 36 children had nephrotic
syndrome considered secondary to Plasmodium malariae (Adeniyi
1979). Nine trials were included in this review; 225 children were
entered in the trials but data on the primary outcome were
evaluated in only 205 children. Three trials were crossover studies
(Bagga 2000; Chongviriyaphan 1999; Garin 1988) and data from the
first part of the studies were included. One trial was available in
abstract form only but additional information was obtained from
the authors (Bagga 2000).

Trial characteristics are shown in Table of Included Studies.
Three trials (one crossover) compared cyclosporin with placebo
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or no treatment (N = 49) (Garin 1988; Lieberman 1996; Ponticelli
1993a). Two trials (Garin 1988; Ponticelli 1993a) included children
with MCNS and FSGS while the third trial (Lieberman 1996)
included only children with FSGS. None of these trials specified
whether children were initial or late non-responders to steroids.
Children with previous treatment with cyclosporin or alkylating
agents in the previous three months (Lieberman 1996) or 12
months (Ponticelli 1993b) were excluded; this information was not
reported in the third trial (Garin 1988). Two trials compared oral
cyclophosphamide and prednisone with prednisone alone (N = 91)
(ISKDC 1974; ISKDC 1996). One trial (ISKDC 1974) included children
with MCNS, FSGS and MPGN. The other trial (Elhence 1994) included
only children with FSGS. Only children with initial non-response to
steroids were included in these studies and none had received prior
treatment with cytotoxic or immunosuppressive agents. One trial
of children with MCNS, who failed to respond to the initial course
of prednisone, compared intravenous with oral cyclophosphamide
(N = 11) (Elhence 1994); pre-trial treatment other than with steroids
was not reported. One trial compared azathioprine (AZA) and
prednisone with placebo and prednisone (N = 31) (ISKDC 1970). All
were initial non-responders to steroids and had received no other
therapies. The trial included 31 children with MCNS (5), FSGS (10),
MPGN (15) and unknown pathology (3). Crossover trials compared
diIerent doses of the ACE inhibitor, enalapril, (N = 25; 15 initial non-
responders and 10 late non-responders) (Bagga 2000) and fish oil
with placebo (N =5 ) (Chongviriyaphan 1999). No trials comparing
high dose steroids with or without alkylating agents or cyclosporin
with other treatment regimens, placebo or no treatment were
found.

Risk of bias in included studies

Allocation concealment
Five trials had adequate allocation concealment (Bagga 2000;
ISKDC 1970; ISKDC 1996; Lieberman 1996; Ponticelli 1993a).

Blinding
Three trials the patients and investigators were blinded to
treatment groups (Chongviriyaphan 1999; ISKDC 1970; Lieberman
1996) (Additional Table 2). Blinding of outcome assessment was not
stated for any trials.

Intention-to-treat
No study reported an intention-to-treat analysis.

Completeness to follow-up
Patients were excluded from analysis aMer randomisation because
of non-compliance with protocol or loss to follow-up in four studies
(Chongviriyaphan 1999; Lieberman 1996; Ponticelli 1993a; Elhence
1994).

The definition of steroid resistance varied between studies. Four
studies defined steroid resistance as persistent proteinuria of >

4 mg/m2/h aMer four weeks (Lieberman 1996) or eight weeks of
prednisone (Bagga 2000; ISKDC 1970; ISKDC 1974). Three studies

defined steroid resistance as persistent proteinuria > 40 mg/m2/
h aMer five (Ponticelli 1993a) or eight weeks of prednisone (Garin
1988; ISKDC 1996). Two studies did not define steroid resistance
(Chongviriyaphan 1999; Elhence 1994) (Table 2).

E=ects of interventions

Cyclosporin (Comparison 01)

Cyclosporin significantly increased the number of children with
SRNS who achieved complete remission compared with placebo or
no treatment, irrespective of renal pathology (Outcome 01.01.01,
three studies, 49 patients: RR 0.64, 95% CI 0.47 to 0.88). While
included in the meta-analysis, no child in either group achieved
complete remission in one study (Garin 1988) so that study did
not contribute any events to the combined summary estimate.
Although no significant diIerence was demonstrated in the meta-
analysis using the random eIects model (Outcome 01.02.01, three
studies, 49 patients: RR 0.17, 95% CI 0.01 to 2.92), two of the
included trials showed a significant reduction in the number
of children who achieved either complete or partial remission.

However there was significant heterogeneity (Chi2 = 4.17, P = 0.041;

I2 = 76%) between the two studies with one trial (Lieberman 1996)
showing a greater degree of protective eIect (Outcome 01.02.01:
RR 0.05, 95% CI 0.00 to 0.73) than the other (Ponticelli 1993a) (RR
0.40, 95% CI 0.19 to 0.85). The heterogeneity was also demonstrated
in the diIerence summary estimates between the random and
fixed eIects models (Fixed eIects; RR 0.2 95% CI 0.08 to 0.49).
Children with FSGS, who received cyclosporin, achieved complete
remission (Outcome 01.01.02 two studies, 33 patients: RR 0.69, 95%
CI 0.50 to 0.96) or complete or partial remission (outcome 01.02.02:
one study, 24 patients: RR 0.05, 95% CI 0.00 to 0.73) significantly
more frequently than children treated with placebo or no treatment
(Lieberman 1996; Ponticelli 1993a). Relapse was reported in 2/6
children, who achieved partial or complete remission, by the end
of 12 months of cyclosporin treatment (Ponticelli 1993a). Subgroup
analysis, other than for renal pathology, was not possible because
of small patient numbers.

Cyclophosphamide (Comparisons 02, 03)
There was no significant diIerence in the number of children
overall (Outcome 02.01.02, two studies, 84 children: RR 1.01, 95%
CI 0.74 to 1.36) or in those with FSGS (Outcome 02.01.02, two
studies, 63 children: RR 0.82, 95% CI 0.46 to 1.49) who achieved
complete remission aMer treatment with oral cyclophosphamide
and prednisone compared with prednisone alone. The number
of children who achieved complete or partial remission did not
diIer significantly between treatment groups (Outcome 02.02).
Similarly the number of children with renal functional deterioration
(Outcome 03.02, one study, 60 children: RR 1.59, 95% CI 0.87 to 2.88)
did not diIer between the treatment groups. Subgroup analysis,
other than for renal pathology, was not possible because of small
patient numbers.

Although all seven children with MCNS, who received intravenous
cyclophosphamide, achieved complete remission compared with
one of four children given oral cyclophosphamide, no significant
diIerence was demonstrated because of the small numbers of
children studied (Outcome 03.01, one study, 11 children: RR
0.09, 95% CI 0.01 to 1.39) (Elhence 1994). Two children treated
with intravenous cyclophosphamide subsequently relapsed at 12
months.

Azathioprine (Comparison 04)
There was no significant diIerence in the number of children, who
failed to achieve complete remission (Outcome 04.01, one study,
31 children: RR 1.01, 95% CI 0.77 to 1.32) or complete or partial
remission (Outcome 04.02, one study: RR 1.02, 95% CI 0.67 to 1.55)
aMer treatment with azathioprine and prednisone compared with
placebo and prednisone
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Enalapril
Bagga 2000 reported that low dose enalapril reduced median
urinary albumin/creatinine ratio from 3.9 (5th-95th percentiles 1.9 -
1.6) to 2.3 (5th-95th percentiles 0.8 - 5.2) but the diIerence was not
significant. High dose enalapril reduced median urinary albumin/
creatinine ratio significantly from 5.2 (5th-95th percentiles 2.1 -
10.5) to 2.5 (5th-95th percentiles 0.8 - 3.3). These results were not
able to be meta-analysed.

Tuna fish oil
In one small crossover study involving five children, there was
no significant change in the degree of proteinuria or in creatinine
clearance aMer fish oil compared with placebo (Chongviriyaphan
1999). The results from each part of the crossover study were
combined so that the relative risk and confidence intervals could
not be calculated.

Adverse events (Table 3)
Serious adverse events were reported in all trials involving
immunosuppressive agents. Serious infections and hypertension
occurred in 23% and 8% of children treated with cyclosporin
respectively. No cyclosporin trial reported on nephrotoxicity or
hirsutism. Three children treated with cyclophosphamide died
(ISKDC 1996). Two patients in prednisone group also died. Deaths
were related to sepsis, cardiorespiratory arrest and unknown
factors. In two trials side eIects were reported for all children
treated and could not be determined separately for children with
SRNS (ISKDC 1970; ISKDC 1974). Serum creatinine and potassium
levels were unchanged by enalapril (Bagga 2000).

D I S C U S S I O N

Only nine small trials, involving 205 evaluated patients and
examining six therapeutic regimens for SRNS, were identified.
A meta-analysis of three small trials showed that cyclosporin
increased the number of children with SRNS, who achieved
complete remission regardless of renal pathology. Since the trials
did not specify whether initial and late non-responders were
included in the trials, this systematic review can provide no
information on whether the eIicacy of cyclosporin diIers in
these patient groups. In a single trial comparing intravenous with
oral cyclophosphamide in children with MCNS, patient numbers
were too small to exclude the possibility that the apparent
beneficial of intravenous cyclophosphamide was due to chance. No
statistically significant beneficial eIects of oral cyclophosphamide
on increasing remission rates or preventing renal functional
deterioration were demonstrated in children with initial non-
response to steroids. However because of residual imprecision
due to inadequate patient numbers resulting in wide confidence
intervals, a beneficial eIect of oral cyclophosphamide cannot be
excluded. The single trials of azathioprine and tuna fish oil showed
no evidence of eIect. Enalapril reduced proteinuria significantly
in children with SRNS. However the trial was too short to provide
data on whether ACE inhibition provides long term reduction in
proteinuria and protects against deterioration in renal function.
No RCTs were identified which examined the benefits or harms of
high dose steroids with alkylating agents or cyclosporin although
these regimens are now widely used in children with SRNS and are
associated with significant adverse eIects. Uncontrolled studies
of these regimens have reported complete remission in 32-65% of
children (Hari 2001; Tune 1995; Tune 1996).

Cyclosporin reduced the number of children with SRNS who failed
to achieve complete remission by 36% in comparison with placebo
or no treatment. These data confirm previously published data
from a large case series of 65 children with initial non-response
to steroids in which 46% of children with MCNS (21/45) and 30%
with FSGS (6/20) achieved complete remission with cyclosporin
(Niaudet 1994). No conclusions can be drawn about the eIect
of cyclosporin on the outcome of complete or partial remission,
however two trials (Lieberman 1996; Ponticelli 1993a) included in
this meta-analysis suggested a degree of protective eIect.

Several factors may have influenced the results of this study. Study
quality can aIect study results (Schulz 1995) and combining poor
quality trials in meta-analyses can provide erroneous information
on the benefits of therapy (Moher 1998). The trials included in
the meta-analysis were of variable quality. Of 59 randomised
patients, 10 were excluded from the analysis aMer randomisation.
Trials without an intention-to-treat analysis can exaggerate the
eIicacy of the experimental treatment (Hollis 1999). Cyclosporin is
known to be eIective in children with steroid sensitive nephrotic
syndrome (Ponticelli 1993b). Some trial participants may have
responded to steroids had they been treated with prednisone
for longer than the four to five weeks used to define steroid
resistance (Lieberman 1996; Ponticelli 1993a). Though the majority
of children, who eventually respond to prednisone therapy, do
so within eight weeks regardless of underlying pathology (ISKDC
1981a), additional children may enter remission aMer longer
periods of treatment (Cattran 1998; ISKDC 1981b). It has been
recommended that patients should receive up to six months of
prednisone before determining that the patient has SRNS (Burgess
1999; Cattran 1998). Therefore there remains doubt about the
eIicacy of cyclosporin in children with SRNS. A further adequately
powered and well designed RCT is required to confirm the eIicacy
of cyclosporin using renal function and complete remission as
endpoints.

We hypothesised that the diIerent pathologies in SRNS would
influence the response to immunosuppressive agents and that
children with MCNS would be more likely to respond to treatment
than children with FSGS. However no diIerence in eIicacy
in children, with MCNS or FSGS, could be demonstrated for
cyclosporin or cyclophosphamide from the data available from
these small trials.

The incidence of reported adverse events during treatment was low
but could be underestimated because of small patient numbers,
short follow up periods and incomplete reporting. No cyclosporin
study reported on nephrotoxicity though nephrotoxicity occurs
in 9% and hirsutism in 34-46% of treated children (Niaudet
1992; Niaudet 1994; Ponticelli 1993b). No child was reported to
have developed bone marrow suppression with cyclophosphamide
treatment (Elhence 1994; ISKDC 1996), though death related to
sepsis was reported (ISKDC 1996); one child was reported to have
haemorrhagic cystitis. A review of cyclophosphamide treatment
in 866 children with frequently relapsing nephrotic syndrome,
who received 902 courses of cyclophosphamide, found that
leukopaenia, severe bacterial infections and death occurred in 32%,
1.5% and 0.8% of patients respectively (Latta 2001). Haemorrhagic
cystitis occurred in 2.2% of those children.
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Implications for practice

This systematic review has highlighted how few trials have
addressed the eIicacy of interventions for SRNS in children.
The trials were generally small and of variable quality. Most
trials did not provide data on the duration of remission or on
renal dysfunction although these are important patient centred
outcomes. Though cyclosporin may be of some benefit for children
with SRNS, this systematic review has demonstrated that RCTs to
date are inadequate to confirm this. In addition the small sample
size resulting in large confidence intervals leads to uncertainty
in the summary estimates so that a beneficial eIect of oral
cyclophosphamide cannot be completely excluded in this review.
Case series suggest that regimens of high dose steroids and
alkylating agents may be eIective in SRNS.

Implications for research

Further adequately powered and well designed RCTs are needed
to assess the benefits and harms of cyclosporin and of regimens of

high dose intravenous steroids with oral or intravenous alkylating
agents in treating children with SRNS. These trials should be of
suIicient duration to assess complete remission rates, relapse
rates, renal function and adverse eIects.
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Characteristics of included studies [ordered by study ID]

 

Methods Country: India
Recruitment: Renal clinic
Randomisation: Sealed envelopes opened by investigator, who did not manage the patients
Blinding: not blinded
Cross-over study

Participants Age: 1-16 years
Steroid resistance: Persistent proteinuria after 8 weeks of prednisone (2 mg/kg/d)
Treatment group n = 14
Control group n = 11

Interventions Treatment group: Enalapril 0.6 mg/kg/d X 8 weeks

Bagga 2000 
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Control group: Enalapril 0.2 mg/kg/d X 8 weeks

Outcomes Response: Reduction in urinary albumin/creatinine ratio

Notes Follow-up: 10 weeks
Pathology: MCNS n = 4; FSGS n = 9; MesPGN n = 5; MesPGN + mesCGN n = 7

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate

Bagga 2000  (Continued)

 
 

Methods Country: Thailand
Recruitment: Dept of Paediatrics, Ramathibodi Hospital, Mahidol Univeristy
Randomisation: not stated
Blinding: Patients and investigators
Crossover study

Participants Age: 7 - 15 years
Steroid resistance: not defined
Treatment group n = 3
Control group n = 3

Interventions Treatment group - Tuna fish oil (EPA 230 mg, DHA 1.12 g, 240 IU D-a-tocopheryl acetate) 8 capsules/d X
8 weeks
Control group - Placebo (olive oil) 8 capsules/d X 8 weeks

Outcomes Response: Reduction in daily urinary protein excretion 
control group: 2/3 could be analysed

Notes Follow-up: Incomplete follow-up for 14 weeks, 1 lost to follow-up
Pathology: FSGS n = 3; MesPGN n = 1; Unknown n = 2

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

Chongviriyaphan 1999 

 
 

Methods Country: India
Recruitment: Postgraduate Institute of Medical Science
Randomistation: Method not stated
Blinding: Not blinded

Participants Age: 3-16 years
Steroid resistance: not defined
Treatment group n = 7

Elhence 1994 
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Control group n = 6

Interventions Treatment group: Cyclophosphamide IVI 500 mg/m2/mo X 6 weeks. Prednisone 60 mg/m2/d X 4 weeks,
40 mg/m2 alt days X 4 weeks & taper
Control group: Cyclophosphamide oral 2.5 mg/kg/d X 8 weeks Prednisone as in treatment group

Outcomes Response: proteinuria <4 mg/m2/h and albumin > 35 g/L 
Control group: 4/6 could be analysed

Notes Follow-up: Incomplete follow-up for 12 months, 2 lost from control group
Pathology: MCNS n = 13

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

Elhence 1994  (Continued)

 
 

Methods Country: USA
Recruitment: Renal clinic
Randomisation: not stated
Blinding: not blinded
Cross-over study

Participants Age: 3-18 years
Steroid resistance: defined as proteinuria 40 mg/m2/h, or > 50 mg kg/d and serum albumin < 25 g/L af-
ter 8 weeks of prednisone (2 mg/kg/d)
Treatment group n = 4
Control group n = 4

Interventions Treatment group: Cyclosporin 5 mg/kg/d X 8 weeks adjusted to level </=200 ng/mL 
Control group: No treatment for 8 weeks

Outcomes Remission: Not defined

Notes Follow-up: Complete follow-up for 3 months
Pathology: MCNS n = 8

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

Garin 1988 

 
 

Methods Country: International
Recruitment: Renal clinic
Randomisation: Centrally derived table of random numbers

ISKDC 1970 
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Blinding: Patients and investigators

Participants Age: 12 weeks - 16 years
Steroid resistance: abscence of 3 consecutive without proteinuria (</= 4 mg/m2/h) within 8 weeks of
therapy
Treatment group n = 16
Control group n = 15

Interventions Treatment group - Azathioprine 60 mg/m2/d + Intermittent prednisone for 90 days
Control group - Placebo + Intermittent prednisone for 90 days

Outcomes Response: proteinuria </= 4 mg/m2/h for 3 consecutive days

Notes Followup: Complete follow-up for 3 months
Pathology: MCNS n = 5; FSGS n = 10; MesPGN n = 15; Unknown n =3

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate

ISKDC 1970  (Continued)

 
 

Methods Country: International
Recruitment: Multicentre
Randomisation: Method not stated
Blinding: Not blinded

Participants Age: 12 weeks - 16 years
Steroid resistance: Failure to achieve proteinuria (</= 4 mf/m2/h) after 8 weeks of prednisone (60 mg/
m2/d for 4 weeks then 40 mg/m2/d for 3 consecutive days out of 7).
Treatment group n = 18
Control group n = 13

Interventions Treatment group: Cyclophosphamide oral 5 mg/kg/d till wcc < 5000 then 1-3 mg/kg/d + Intermittent
prednisone for 90 days
Control group: Intermittent prednisone for 90 days

Outcomes Response: proteinuria </= 4 mg/m2/h for 3 consecutive days

Notes Follow-up: Complete follow-up for 24 months
Pathology: MCNS n = 14; FSGS n = 10; MesPGN n = 5; Unknown n = 2

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

ISKDC 1974 
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Methods Country: USA
Recruitment: Multicentre
Randomisation: Central offices
Blinding: Not blinded

Participants Age: 0.8 - 18.7 years
Steroid resistance: proteinuria 40 mg/m2/h after prednisone (60 mg/m2/h for 4 weeks and then inter-
mittent prednisone for 4 weeks)
Also included children treated with comparable steroid regimen for between 8-26 weeks
Treatment group n = 35
Control group n = 25

Interventions Treatment group: Cyclophosphamide oral 2.5 mg/kg/d for 90 days; Alternate day prednisone 40 mg/m2
for 12 months
Control group: Alternate day prednisone for 12 months

Outcomes Treatment failure: increased serum creatinine from baseline >/= 30% or > 4 mg/dL or onset of renal fail-
ure (creatinine > 4 mg/dL, maintenance on chronic dialysis or undergoing renal transplantation)
Complete remission: proteinuria <4 mg/m2/h
Treatment group: 32/35 could be analysed
Control group: 21/25 could be analysed

Notes Follow-up: 3-102 months, complete follow-up for a mean of 42 months
Pathology: FSGS n = 60

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk B - Unclear

ISKDC 1996 

 
 

Methods Country: USA
Recruitment: Multicentre
Randomsiation: Central computer-generated list
Blinding: Patients and investigators

Participants Age: 6 months - 12 years
Steroid resistance: failure to achieve proteinuria </= 4 mg/m2/h after 4 weeks of prednisone (60 mg/m2/
d)
Treatment group n = 16
Control group n = 15

Interventions Treatment group: Cyclosporin 6 mg/kg/d for 6 months, adjusted to 300-500 ng/mL 
Control group: Placebo for 6 months

Outcomes Complete remission: Proteinuria </= 4mg/m2/h
Partial remission: reducion in proteinuria, but still remaining in supranormal range
Treatment group: 12/16 could be analysed
control group: 12/15 could be analysed

Notes Follow-up: 6 months
Pathology: FSGS n = 31

Lieberman 1996 
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Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate

Lieberman 1996  (Continued)

 
 

Methods Country: Italy
Recruitment: Multicentre
Randomisation: Sealed opague envelopes
Blinding: Not blinded

Participants Age: 2-16 years
Steroid resistance: proteinuria > 40 mg/m2/h after 5 weeks of prednisone (60 mg/m2/d)
Treatment group n = 10
Control group n = 10

Interventions Treatment group: Cyclosporin 6 mg/kg/d for 6 months adjusted to 250-600 ng/mL; taper by 25% every
2 months 
Control group: Supportive treatment with corticosteroids if required

Outcomes Complete remission: proteinuria < 4 mg/m2/h on 3 non-consecutive days
Partial remission: proteinuria < 40 mg/m2/h on 3 non-consecutive days
Control group: 7/10 could be analysed

Notes Follow-up: Incomplete follow-up for 12 months; 1 lost to follow-up
Pathology: MCNS n = 9; FSGS n = 8

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate

Ponticelli 1993a 

FSGS - Focal and segmental glomerulosclerosis
Intermittent - Prednisone given on 3 consecutive days out of 7
MCNS - Minimal change nephrotic syndrome
MesCPG - mesangiocapillary glomerulonephritis
MesPGN - Mesangioproliferative glomerulonephritis
wcc - white cell count
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Adeniyi 1979 31/36 children had nephrotic syndrome secondary to Plasmodium malariae
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Comparison 1.   Cyclosporin

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Number of patients without
complete remission

3   Risk Ratio (M-H, Random, 95% CI) Subtotals only

1.1 All renal pathologies 3 49 Risk Ratio (M-H, Random, 95% CI) 0.77 [0.57, 1.04]

1.2 FSGS nephrotic syndrome 2 33 Risk Ratio (M-H, Random, 95% CI) 0.70 [0.50, 0.99]

2 Number of patients without
complete or partial remission

3   Risk Ratio (M-H, Random, 95% CI) Subtotals only

2.1 All renal pathologies 3 49 Risk Ratio (M-H, Random, 95% CI) 0.39 [0.07, 2.23]

2.2 FSGS nephrotic syndrome 1 24 Risk Ratio (M-H, Random, 95% CI) 0.05 [0.00, 0.73]

 
 

Analysis 1.1.   Comparison 1 Cyclosporin, Outcome 1 Number of patients without complete remission.

Study or subgroup Cyclosporine Placebo/No
treatment

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

1.1.1 All renal pathologies  

Garin 1988 4/4 4/4 36.83% 1[0.66,1.51]

Lieberman 1996 8/12 12/12 37.21% 0.68[0.45,1.02]

Ponticelli 1993a 6/10 7/7 25.96% 0.63[0.37,1.06]

Subtotal (95% CI) 26 23 100% 0.77[0.57,1.04]

Total events: 18 (Cyclosporine), 23 (Placebo/No treatment)  

Heterogeneity: Tau2=0.02; Chi2=2.76, df=2(P=0.25); I2=27.53%  

Test for overall effect: Z=1.71(P=0.09)  

   

1.1.2 FSGS nephrotic syndrome  

Lieberman 1996 8/12 12/12 69.72% 0.68[0.45,1.02]

Ponticelli 1993a 3/4 5/5 30.28% 0.76[0.41,1.42]

Subtotal (95% CI) 16 17 100% 0.7[0.5,0.99]

Total events: 11 (Cyclosporine), 17 (Placebo/No treatment)  

Heterogeneity: Tau2=0; Chi2=0.09, df=1(P=0.76); I2=0%  

Test for overall effect: Z=2.01(P=0.04)  

Test for subgroup differences: Chi2=0.14, df=1 (P=0.71), I2=0%  

Cyclosporine 100.1 50.2 20.5 1 Placebo/No treatment
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Analysis 1.2.   Comparison 1 Cyclosporin, Outcome 2 Number of patients without complete or partial remission.

Study or subgroup Cyclosporin Placebo/No
treatment

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

1.2.1 All renal pathologies  

Garin 1988 4/4 4/4 40.6% 1[0.66,1.51]

Lieberman 1996 0/12 10/12 20.67% 0.05[0,0.73]

Ponticelli 1993a 4/10 7/7 38.73% 0.44[0.21,0.91]

Subtotal (95% CI) 26 23 100% 0.39[0.07,2.23]

Total events: 8 (Cyclosporin), 21 (Placebo/No treatment)  

Heterogeneity: Tau2=1.92; Chi2=24.47, df=2(P<0.0001); I2=91.83%  

Test for overall effect: Z=1.06(P=0.29)  

   

1.2.2 FSGS nephrotic syndrome  

Lieberman 1996 0/12 10/12 100% 0.05[0,0.73]

Subtotal (95% CI) 12 12 100% 0.05[0,0.73]

Total events: 0 (Cyclosporin), 10 (Placebo/No treatment)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.19(P=0.03)  

Test for subgroup differences: Chi2=1.6, df=1 (P=0.21), I2=37.53%  

Cyclosporine 10000.001 100.1 1 Placebo/No treatment

 
 

Comparison 2.   Oral cyclophosphamide

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Number of patients without complete re-
mission

2   Risk Ratio (M-H, Random, 95%
CI)

Subtotals only

1.1 All renal pathologies 2 84 Risk Ratio (M-H, Random, 95%
CI)

1.01 [0.74, 1.36]

1.2 FSGS 2 63 Risk Ratio (M-H, Random, 95%
CI)

0.91 [0.59, 1.41]

2 Number of patients without complete or
partial remission

1   Risk Ratio (M-H, Random, 95%
CI)

Subtotals only

2.1 FSGS 1 53 Risk Ratio (M-H, Random, 95%
CI)

1.17 [0.64, 2.13]

3 Renal functional deterioration 1   Risk Ratio (M-H, Random, 95%
CI)

Subtotals only

3.1 FSGS 1 60 Risk Ratio (M-H, Random, 95%
CI)

1.59 [0.87, 2.88]
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Analysis 2.1.   Comparison 2 Oral cyclophosphamide, Outcome 1 Number of patients without complete remission.

Study or subgroup Cyclophos-
phamide

Prednisone Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

2.1.1 All renal pathologies  

ISKDC 1974 8/18 7/13 17.87% 0.83[0.4,1.7]

ISKDC 1996 24/32 15/21 82.13% 1.05[0.75,1.47]

Subtotal (95% CI) 50 34 100% 1.01[0.74,1.36]

Total events: 32 (Cyclophosphamide), 22 (Prednisone)  

Heterogeneity: Tau2=0; Chi2=0.38, df=1(P=0.54); I2=0%  

Test for overall effect: Z=0.04(P=0.97)  

   

2.1.2 FSGS  

ISKDC 1974 4/7 3/3 28.53% 0.64[0.31,1.31]

ISKDC 1996 24/32 15/21 71.47% 1.05[0.75,1.47]

Subtotal (95% CI) 39 24 100% 0.91[0.59,1.41]

Total events: 28 (Cyclophosphamide), 18 (Prednisone)  

Heterogeneity: Tau2=0.04; Chi2=1.48, df=1(P=0.22); I2=32.61%  

Test for overall effect: Z=0.41(P=0.68)  

Test for subgroup differences: Chi2=0.13, df=1 (P=0.72), I2=0%  

Cyclophosphamide 100.1 50.2 20.5 1 Prednisone

 
 

Analysis 2.2.   Comparison 2 Oral cyclophosphamide, Outcome
2 Number of patients without complete or partial remission.

Study or subgroup Cyclophos-
phamide

Prednisone Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

2.2.1 FSGS  

ISKDC 1996 16/32 9/21 100% 1.17[0.64,2.13]

Subtotal (95% CI) 32 21 100% 1.17[0.64,2.13]

Total events: 16 (Cyclophosphamide), 9 (Prednisone)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.5(P=0.62)  

Cyclophosphamide 100.1 50.2 20.5 1 Prednisone

 
 

Analysis 2.3.   Comparison 2 Oral cyclophosphamide, Outcome 3 Renal functional deterioration.

Study or subgroup Cyclophos-
phamide

Prednisone Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

2.3.1 FSGS  

ISKDC 1996 20/35 9/25 100% 1.59[0.87,2.88]

Subtotal (95% CI) 35 25 100% 1.59[0.87,2.88]

Total events: 20 (Cyclophosphamide), 9 (Prednisone)  

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=1.52(P=0.13)  

Cyclophosphamide 100.1 50.2 20.5 1 Prednisone
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Comparison 3.   Intravenous cyclophosphamide

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Number of patients without complete re-
mission

1   Risk Ratio (M-H, Random, 95% CI) Subtotals only

1.1 Minimal change nephrotic syndrome 1 11 Risk Ratio (M-H, Random, 95% CI) 0.09 [0.01, 1.39]

 
 

Analysis 3.1.   Comparison 3 Intravenous cyclophosphamide,
Outcome 1 Number of patients without complete remission.

Study or subgroup IV CPA Oral CPA Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

3.1.1 Minimal change nephrotic syndrome  

Elhence 1994 0/7 3/4 100% 0.09[0.01,1.39]

Subtotal (95% CI) 7 4 100% 0.09[0.01,1.39]

Total events: 0 (IV CPA), 3 (Oral CPA)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.73(P=0.08)  

Favours IV CPA 10000.001 100.1 1 Favours oral CPA

 
 

Comparison 4.   Azathioprine

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Number of patients without com-
plete remission

1   Risk Ratio (M-H, Random, 95% CI) Subtotals only

1.1 All renal pathologies 1 31 Risk Ratio (M-H, Random, 95% CI) 1.01 [0.77, 1.32]

2 Number of patients without com-
plete or partial remission

1   Risk Ratio (M-H, Random, 95% CI) Subtotals only

2.1 All renal pathologies 1 31 Risk Ratio (M-H, Random, 95% CI) 1.02 [0.67, 1.55]

 
 

Analysis 4.1.   Comparison 4 Azathioprine, Outcome 1 Number of patients without complete remission.

Study or subgroup Azathioprine Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

4.1.1 All renal pathologies  

ISKDC 1970 14/16 13/15 100% 1.01[0.77,1.32]

Subtotal (95% CI) 16 15 100% 1.01[0.77,1.32]

Azathioprine 100.1 50.2 20.5 1 Placebo
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Study or subgroup Azathioprine Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

Total events: 14 (Azathioprine), 13 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.07(P=0.94)  

Azathioprine 100.1 50.2 20.5 1 Placebo

 
 

Analysis 4.2.   Comparison 4 Azathioprine, Outcome 2 Number of patients without complete or partial remission.

Study or subgroup Azathioprine Placebo Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Random, 95% CI   M-H, Random, 95% CI

4.2.1 All renal pathologies  

ISKDC 1970 12/16 11/15 100% 1.02[0.67,1.55]

Subtotal (95% CI) 16 15 100% 1.02[0.67,1.55]

Total events: 12 (Azathioprine), 11 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.11(P=0.92)  

Azathioprine 100.1 50.2 20.5 1 Placebo

 

 

A D D I T I O N A L   T A B L E S
 

Database searched Search terms

CENTRAL
Issue 1, 2002

#1 (Nephrotic and syndrome) 
#2 Child 
#3 Nephrosis*.ME 
#4 Nephrosis-Lipoid*.ME 
#5 Nephrotic - Syndrome*.ME 
#6 #1 or #3 or #4 or #5 
#7 #2 and #6

MEDLINE
(1966 - April 2002)

1-22 Cochrane search strategy for MEDLINE as defined in the Cochrane Renal Group Module
23 exp nephrotic syndrome/ or nephrotic syndrome.ti,ab,sh. 
24 exp nephrosis, lipoid/ or lipoid nephrosis.ti,ab,sh. 
25 23 or 24 
26 exp adult/ 
27 22 and 25 
28 27 not 26

EMBASE
(1980 - April 2002)

1-12 Cochrane search strategy for EMBASE as defined in the Cochrane Renal Group Module
13 exp nephrotic syndrome/ or nephrotic syndrome.ti,ab,hw,tn,mf. 
14 12 and 13

Table 1.   Electronic search strategies 
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Study ID Allocation
concealed

Blind - in-
vestiga-
tor

Patients Outcome assessors Intention to treat Loss to
follow-up

ISKDC 1970 Yes Yes Yes Not stated Not stated 0%

ISKDC 1974 Unclear No No Not stated Not stated 0%

ISKDC 1996 Yes No No Not stated Not stated Not stated

Elhence 1994 Unclear No No Not stated Not stated 15%

Garin 1988 Unclear No No Not stated Not stated 0%

Ponticelli 1993a Yes No No Not stated No 5%

Lieberman 1996 Yes Yes Yes Not stated No 0%

Bagga 2000 Yes No No Not stated Not stated 0%

Chongviriyaphan
1999

Unclear Yes Yes Not stated Not stated 17%

Table 2.   Quality assessment 

 
 

Event No. of stud-
ies

No. of pa-
tients

Events - N (%)

INFECTION 
- Cyclosporin
- Cyclophosphamide

2
1

22
13

5 (23%)

HYPERTENSION
- Cyclosporin

3 26 2 (8%)

GINGIVAL HYPERPLASIA
- Cyclosporin

1 12 2 (17%)

DEATH
- Cyclophosphamide
- Cyclophosphamide control group

1
1

32
25

3 (9%)
2 (10%)

BONE MARROW SUPPRESSION
- Cyclophosphamide

1 32 0 (0 %)

NAUSEA/VOMITING
- Cyclophosphamide

1 13 4 (36%)

HAEMORRHAGIC CYSTITIS
- Cyclophosphamide

1 32 1 (3%)

Table 3.   Reported adverse events of cyclosporin and cyclophosphamide 
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Date Event Description

10 May 2017 Amended Converted to new review format.

 

H I S T O R Y

Protocol first published: Issue 2, 2002
Review first published: Issue 2, 2004

 

Date Event Description

26 February 2004 New citation required and conclusions
have changed

Substantive amendment

 

C O N T R I B U T I O N S   O F   A U T H O R S

Designing the Review; EH, DH, JC
Coordinating the review; EH
Data Collection for the review was carried out independently by EH and DH, and included the following components:
Developing search strategy
Undertaking searches
Screening search results
Organising retrieval of papers
Screening retrieved papers against inclusion criteria
Appraising quality of papers
Abstracting data from papers (Renal Group data extraction form)
Searching for additional data in unpublished studies
Data management for the review
Entering data into RevMan; DH and EH
Analysis of data;DH and EH
Interpretation of data: DH and EH
Providing a methodological perspective
Providing a clinical perspective
Providing a policy perspective
Providing a consumer perspective
Writing the review; DH and EH
Providing general advice on the review; EH and JC

D E C L A R A T I O N S   O F   I N T E R E S T

None known

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Angiotensin-Converting Enzyme Inhibitors  [therapeutic use];  Azathioprine  [therapeutic use];  Cyclophosphamide  [therapeutic
use];  Cyclosporine  [therapeutic use];  Dexamethasone  [therapeutic use];  Drug Resistance;  Glucocorticoids  [*therapeutic use]; 
Immunosuppressive Agents  [*therapeutic use];  Isoxazoles  [therapeutic use];  Mycophenolic Acid  [analogs & derivatives]  [therapeutic
use];  Nephrotic Syndrome  [*drug therapy];  Prednisone  [therapeutic use];  Randomized Controlled Trials as Topic;  Remission Induction

MeSH check words

Adolescent; Child; Child, Preschool; Humans; Infant

Interventions for idiopathic steroid-resistant nephrotic syndrome in children (Review)

Copyright © 2006 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

21


