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Abstract

Steroids are the cornerstone of the treatment of childhood nephrotic syndrome. The optimal duration for the first episode remains
a matter of debate. The aim of this study is to determine whether the 8 weeks International Study of Kidney Disease in Children
(ISKDC) regimen is equally effective as the 12 weeks steroid regimen from the German society of pediatric nephrology
(Arbeitsgemeinschaft fiir Pédiatrische Nephrologie [APN]). An individual patient data (IPD) meta-analysis of randomized
controlled trials reporting on prednisolone treatment for a first episode of childhood nephrotic syndrome was conducted.
European trials aimed at investigating the ISKDC and/or APN steroid regimen were selected. The lead investigators of the
selected trials were requested to provide the IPD of the specific treatment groups. Four trials included European cohorts using
dosing schedules according to the regimens studied. IPD of two trials were available. A significant difference was found in time
to first relapse after cessation of steroid treatment between the 8 and 12 weeks treatment group with a median time to relapse of 29
and 63 days, respectively. Moreover, relapse rate ratios during total follow-up were 51% higher for the 8 weeks regimen. Finally,
younger children have a significantly lower time to first relapse and frequently relapsing nephrotic syndrome.

Conclusions: The results of this IPD meta-analysis suggest that the 8 weeks steroid regimen for a first episode of steroid-
sensitive nephrotic syndrome may not be equally effective as the 12 weeks steroid regimen. Moreover, this study highlights the
importance of using uniform definitions to enable accurate comparison and interpretation of trial results.

Trial registration: Registration number: CRD42020199244, date of registration 16-08-2020

What is Known:

* Steroids are the cornerstone of the treatment of childhood nephrotic syndrome, however the optimal duration for the first episode remains a matter of debate.

* Currently, the 8 weeks ISKDC protocol and 12 weeks APN protocol are among the most frequently used protocols in Europe.

What is New:

* The 8 weeks steroid regimen for a first episode of steroid-sensitive nephrotic syndrome may not be equally effective as the 12 weeks steroid regimen for
the treatment of a first episode of nephrotic syndrome.

* Younger children have a significantly shorter time to first relapse and time to frequent relapsing nephrotic syndrome.
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Abbreviations

APN Arbeitsgemeinschaft fiir Padiatrische
Nephrologie

CI Confidence intervals

FRNS Frequently relapsing nephrotic syndrome

HR Hazard ratio

IPD Individual patient data

ISKDC International Study of Kidney Disease in
Children

KDIGO  Kidney Disease: Improving Global Outcomes

PRISMA  Preferred Reporting Items for Systematic Review
and Meta-Analysis

RR Relative risks

RRR Relapse rate ratios

SDNS Steroid-dependent nephrotic syndrome

uUsS United States

Introduction

Nephrotic syndrome is one of the most common glomerular
disorders in childhood with a reported incidence of 1-2 per
100,000 children per year [1-4]. For over 60 years, steroids
have been the cornerstone of the treatment of nephrotic syn-
drome as over 80-90% of patients achieve complete remission
after steroid treatment [5, 6]. Current recommendations on the
treatment of a first episode of nephrotic syndrome are based
on empirical experience and small randomized controlled tri-
als. The 2012 Kidney Disease: Improving Global Outcomes
(KDIGO) Clinical Practice Guideline for Glomerulonephritis
recommends that corticosteroid therapy should be given for at
least 12 weeks [7]. Moreover, it is stated that daily oral pred-
nisone is given for 4-6 weeks followed by alternate day med-
ication for 2—5 months with tapering of the dose. This recom-
mendation leaves room for interpretation. In fact, wide vari-
ability is present among European centers in the treatment of a
first episode of nephrotic syndrome [8]. Recent, well-
conducted trials clearly show no benefit of steroid therapy
beyond 12 weeks; however they are unable to provide infor-
mation on the preference for an 8 or 12 weeks steroid regimen
[9-12]. Consequently, the 8 weeks International Study of
Kidney Disease in Children (ISKDC) protocol and 12 weeks
Arbeitsgemeinschaft fiir Pédiatrische Nephrologie (APN) pro-
tocol are among the most frequently used protocols in Europe
[8]. Recently, a Cochrane review suggested little or no differ-
ence between the 8 and 12 weeks steroid regimens [13].
However, a direct comparison between these commonly used
regimens has only been made in small cohorts and the results
seem contradictory [14—17]. The aim of this study is to deter-
mine whether the 8 weeks steroid regimen for a first episode
of nephrotic syndrome in European children is equally effec-
tive as the 12 weeks steroid regimen using an individual pa-
tient data (IPD) meta-analysis.
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Materials and methods
Protocol and registration

Methods were pre-specified in a protocol that was registered
in PROSPERO (CRD42020199244).

Paper and patient selection

We conducted an IPD meta-analysis of randomized controlled
trials reporting on steroid treatment for a first episode of child-
hood nephrotic syndrome. This IPD meta-analysis was report-
ed according to the Preferred Reporting Items for Systematic
Review and Meta-Analyses of Individual Participant Data
(PRISMA-IPD) statement [18]. We identified trials from the
Cochrane reviews of Hahn et al. [13, 19]. Additionally, a
PubMed search was conducted (March 2, 2020) to identify
additional trial reports. In brief, the search strategy included
the following terms: (“Nephrotic syndrome”[Mesh] OR ne-
phrotic syndrome [tiab] OR nephrotic OR nephrosis [tiab])
AND (Infan* OR kid OR kids OR child OR child* OR chil-
dren* OR schoolchild* OR schoolchild OR school child[tiab]
OR school child*[tiab] OR adolescen* OR juvenil* OR
youth* OR teen* OR under*age* OR pubescen* OR
pediatricsmh] OR pediatric* OR paediatric* OR peadiatric*)
AND (steroids OR corticosteroids OR prednisolone OR pred-
nisone) AND (trial OR clinical trial).

Eligibility criteria

We selected randomized controlled trials recruiting pediatric
nephrotic syndrome patients treated according to the ISKDC
protocol and/or the APN protocol. From the selected trials,
only children treated according to the aforementioned proto-
cols were included in the analysis. Only European trials were
included as ethnicity is considered to play a role in suscepti-
bility to the disease as well as in the responsiveness to steroids
[20, 21]. As this resulted in a low number of cohorts that could
be included, US and Canadian studies were added as well,
despite the potential higher impact of ethnicity on the out-
come. Unfortunately, this did not yield any additional cohorts,
and we therefore returned to our predefined criteria.

Trial selection

Titles and abstracts were reviewed to exclude irrelevant stud-
ies, and full-text articles were evaluated for their eligibility by
three members of the study group. The lead investigators of
the selected trials were requested to provide IPD. When IPD
were not available, aggregate results of trials directly compar-
ing the two treatment regimens were compared to the results
of the IPD meta-analysis.
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Data collection

The data requested for each patient included sex, ethnicity,
age at diagnosis, treatment protocol, weight at presentation,
height at presentation, relapse (yes/no), time to relapse, fre-
quently relapsing nephrotic syndrome (FRNS) (yes/no), time
to FRNS, steroid-dependent nephrotic syndrome (SDNS)
(yes/no), time to SDNS, number of relapses during 12-
month follow-up, number of relapses during 24-month fol-
low-up, and the start of immunosuppressive maintenance ther-
apy. We used standard checks to identify missing data, assess
data validity, and consistency. Sex, ethnicity, and age at diag-
nosis were considered as covariates. Ethnicity was classified
as Caucasian, Asian, or others. Age at diagnosis was stratified
as < 4 years and > 4 years as it is suggested that younger
children have a higher risk of a complicated disease course
[10, 12, 22]. Definitions of FRNS and SDNS varied signifi-
cantly among the trials (Supplemental Table 1). The defini-
tions were adjusted to enable comparison of trial results in this
IPD meta-analysis (Supplemental Table 1). Data were collect-
ed in IBM SPSS statistics version 25.

Study objectives

The objective of this study was to determine whether the
ISKDC steroid regimen (4 weeks of daily steroids 60 mg/
m?, 4 weeks of alternate day steroids 40 mg/m?) for a first
episode of steroid-sensitive nephrotic syndrome in children
is equally effective as the steroid regimen proposed by the
APN (6 weeks of daily steroids 60 mg/mZ, 6 weeks of alter-
nate day steroids 40 mg/m?). The primary outcome was de-
fined as the time from the final prednisolone dose to the first
relapse. As the median follow-up duration differed between
the trials, the minimum follow-up duration across all selected
trials was used, which was 24 months. Secondary outcomes
included the progression to FRNS, SDNS; the number of re-
lapses during 12, 24 months, and final follow-up; and the start
of immunosuppressive maintenance therapy. In case time to
SDNS was not recorded in the trial, progression to SDNS was
analyzed for the full follow-up duration, and time to SDNS
was excluded from the analysis.

Statistical methods

The primary outcome was analyzed using Kaplan-Meier
survival curves to visually present time to first relapse.
We compared the time to events using a log rank test.
Hazard ratios (HR) and 95% confidence intervals (CI)
were calculated using a Cox proportional hazard model.
Time to FRNS was analyzed similarly. All survival anal-
yses were carried out using the time after cessation of
steroid therapy to avoid bias in favor of the extended
steroid course group. Categorical outcomes were analyzed

using a Chi-square test, and relative risks (RRs) compared
to the reference category were calculated. For dichoto-
mous outcomes, RRs and 95% CI were used. Poisson
regression and negative binomial regression in combina-
tion with follow-up time as an offset variable were used to
calculate relapse rate ratios (RRR). An important method-
ological issue in IPD meta-analyses is the choice between
the one-stage and two-stage approach. As in our analysis,
only one trial had an arm with the 8 weeks treatment and
one (others) trial had an arm with the 12 weeks treatment,
we extracted the IPD of those treatment arms, and we
conducted a two-group comparison. As patients within
the 8 weeks were from one trial and the 12 weeks treat-
ment patients were from another trial, it was not possible
to estimate trial-effects, and we had to consider both
groups as separate cohorts. Therefore, we compared base-
line characteristics to assess confounding. Additionally,
all analyses were corrected for the covariates gender,
age, and ethnicity. Finally, there was one trial directly
comparing the two treatment regimens but with no IPD.
The aggregate results of that trial were compared with the
results of the IPD meta-analysis to assess consistency. For
each outcome, the odds ratios (OR) of that trial were
compared to the odds ratio obtained in the IPD using a
logistic regression analysis with the main effects and in-
teraction term for treatment regimen (8 versus 12 weeks)
and data source (the trial versus the IPD). Time to event
data could not be compared as ranges or standard devia-
tions were not reported in the manuscript. All analyses
were carried out using IBM SPSS statistics version 25.

Results
Paper and patient selection (Fig. 1)

The final search yielded 21 non-duplicated studies
(Supplemental Table 2). Four studies were excluded as they
only reported the results in abstract form and no full results
were available [Jayantha UK, 2004, CN-00583710; Pecoraro
C, 2005, CN-00644161; Satomura K 2001, CN-00447593;
Sharma RK 2000, CN-00550434]. Three trials were excluded
as other steroid regimens or cointerventions were used
[23-25]. Finally, 10 non-European trials were excluded, none
of which were US or Canadian studies [11, 12, 14-16, 22,
26-29]. The remaining four papers were included as they
included European patient cohorts using the mg/m* dosing
schedule for either 8 weeks or 12 weeks or both [9, 10, 17,
30]. The primary investigators were contacted to share IPD
and all investigators responded to our request. The trials of
Webb et al. and Teeninga et al. provided IPD and data from
the “short treatment arms” were included in this analysis (Fig.
1) [9, 10]. The APN studies of 1988 and 1993 [17, 30] had no
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Fig. 1 PRISMA individual
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IPD available anymore. As the Ehrich trial provided a direct
comparison between the 8- and 12 weeks treatment, it was
included in a separate analysis [17]. Study characteristics of
the included trials are shown in Supplemental Table 3.

Participants

In total, 171 patients aged 1.5-16 years were included in the
IPD meta-analysis. As shown in Table 1, baseline character-
istics did not significantly differ between the 8 and 12 weeks
treatment groups, with the exception of ethnicity. In the orig-
inal trials, children with steroid resistant nephrotic syndrome
were excluded, which was defined as no clinical response after
4 (Webb) or 6 (Teeninga) weeks of daily prednisolone at 60
mg/m?/day.

Primary outcome

The proportion of patients having a relapse within 24 months
of follow-up was 80% and 77% in the 8 weeks and 12 weeks

@ Springer

group, respectively (RR = 1.03 [0.88-1.22]). The median time
to relapse of participants experiencing a relapse was 29 days
for the 8 weeks treatment group and 63 days for the 12 weeks
treatment group (log rank, p = 0.04, Table 2, Fig. 2), calculat-
ed from the end of the steroid treatment. Cox proportional
hazards regression analysis suggests children below 4 years
of age to have a significantly shorter time to first relapse com-
pared to children of 4 years and older (HR = 0.65 [0.45-0.93],
Table 3).

Secondary outcomes

The proportion of patients developing FRNS within 24
months of follow-up was similar in both groups (Table 2).
As shown in Table 3, multivariable logistic regression analy-
sis showed that gender and ethnicity were not significantly
associated with the development of FRNS. Children over the
age of 4 had a lower chance on developing FRNS (OR = 0.50
[0.26-0.95]). Time to FRNS was numerically better but did
not significantly differ between the 8 weeks and 12 weeks
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Table 1  Baseline characteristics of the IPD data

8 weeks protocol[10] 12 weeks protocol[9] p Value
Number of patients 109 62
Median (IQR) age at presentation (months) 54 (34.5-82.0) 57 (38.8-69.3) 0.73
Age category
Age < 4 years 47 (43%) 26 (42%) 0.88
Age >4 years 62 (57%) 36 (58%)
Gender
Male 78 (72%) 39 (63%) 0.24
Female 31 (28%) 23 (37%)
Ethnicity (n=108) (n=155) 0.01
Caucasian 73 (68%) 46 (83.5%)
Asian 25 (23%) 2 (3.5%)
Others 10 (9%) 7 (13%)
Median (IQR) height at presentation (cm) 104 (92.2-122.0) 109.5 (98.8-118.3) 0.29
Median (IQR) weight at presentation (kg) 19.4 (15.2-24.4) 20.2 (17.0-25.4) 0.18

Total prednisolone dose first treatment (mg/m>)
Median (IQR) follow-up duration study participants (months)

2240
37 (30-48)

3360
46 (32-60)

IQOR interquartile range

treatment groups (Fig. 3). Cox proportional hazards regression
analysis suggests children below 4 years of age to have a
significantly shorter time to FRNS compared to children
above the age of 4 (Table 3). No difference was found regard-
ing the incidence of steroid dependency between the 8 weeks
and 12 weeks group (RR = 0.91 [0.65-1.27], Table 3).

At 1 year of follow-up counted from the start of treatment,
relapse rates were significantly lower in the 12 weeks

treatment group (1.4 relapses per year) compared to the 8
weeks treatment group (2.3 relapses per year) (RRR = 0.64
[0.48-0.84], Table 4). Two years after presentation, the num-
ber of relapses was similar in the two treatment groups.
However, for the total follow-up duration, relapse rates were
1.2 relapses per year for the 8 weeks treatment group versus
0.8 relapses per year for the 12 weeks group (RRR = 0.66
[0.49-0.90], Table 4). At 1 year of follow-up and at last

Table 2 Primary and secondary

outcomes at 24 months after 8 weeks 12 weeks Risks
comparison of the 8 and 12 weeks treatment treatment group
treatment regimens from IPD data group
Relapse 87 (80%) 48 (77%) RR (95% CI)
1.03 (0.88-1.22)
Sustained remission* 21 (19%) 14 (23%) RR (95% CI)
0.85(0.47-1.56)
SDNS#* 48 (44%) 30 (48%) RR (95% CI)
0.91(0.65-1.27)
FRNS:#* 52 (48%) 26 (42%) RR (95% CI)
1.14 (0.80-1.62)
Start of immunosuppressive maintenance therapy*** 61 (56%) 28 (45%) RR (95% CI)

1.24 (0.90-1.71)

FRNS frequent relapsing nephrotic syndrome, AR hazard ratio, /OR interquartile range, KDIGO Kidney Disease:
Improving Global Outcomes, N/A not available, RR relative risk, SDNS steroid-dependent nephrotic syndrome

RR is reported with the 12 weeks treatment group as a reference group

*Sustained remission at total follow-up; see Supplemental Table 3 for median (IQR) follow-up duration

**Definition 3 that enables comparison of trial results (Supplemental Table 1)

***For the patients of the Webb trial, only the start of second-line immunosuppressive maintenance therapy was
recorded, whereas for the patients of the Teeninga trial, the start of any additional immunosuppressive therapy was
recorded, including maintenance therapy with steroids
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Table 3 Multivariate logistic

regression analysis and cox Relapse FRNS SDNS Time to first relapse ~ Time to FRNS
proportional hazards analysis on
outcome at 24 months adjusted Covariate OR OR OR HR HR
for treatment, age, gender, and (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
ethnicity
Treatment
8 weeks 0.73 0.70 1.14 0.63 0.58
12 weeks (reference) (0.32-1.67)  (0.35-1.40) (0.58-2.25) (0.42-0.93) (0.34-0.98)
Gender
Male (reference) 0.97 1.10 0.96 1.06 1.11
Female (0.42-2.27)  (0.54-2.22) (0.48-1.93) (0.71-1.56) (0.65-1.89)
Age at onset
< 4 years 0.76 0.50 0.62 0.65 0.45
> 4 years (reference) (0.35-1.67)  (0.26-0.95) (0.33-1.17)  (0.45-0.93) (0.28-0.73)
Ethnicity
Caucasian (reference)  0.49 0.79 1.29 0.96 0.89
Asian (0.11-2.3) (0.20-2.46)  (0.45-3.69) (0.55-1.68) (0.43-1.84)
Others

CI confidence interval, HR hazard ratio, FRNS frequent relapsing nephrotic syndrome, OR odds ratio, SDNS

steroid-dependent nephrotic syndrome

follow-up, the incidence rate of relapses in children of 4 years
and older was significantly lower compared to children below
the age of 4 years (Table 4).

Comparison to aggregate trial results
Results of the IPD meta-analysis were compared to the aggre-

gate trial results of the Ehrich trial [17]. The percentage of
patients with sustained remission in the 12 weeks treatment

group of the Ehrich trial was 49% compared to 23% in the 12
weeks treatment group of the IPD meta-analysis (Table 5).
Percentages of sustained remission in both 8 weeks treatment
groups were comparable. The percentages of patients having a
relapse within 3 or 6 months after the end of continuous ther-
apy are significantly lower in the Ehrich trial (Table 5 and
Supplemental Table 4). Similarly, the proportion of patients
requiring cytotoxic drug therapy is lower in the Ehrich trial
(Table 5, Supplemental Tables 4). The proportion of patients

Fig. 2 Time to first relapse after 1004
cessation of prednisolone therapy. 8 weeks ISKDC protocol
APN, Arbeitsgemeinschaft fiir == 12 weeks APN protocol
Péadiatrische Nephrology; 804
ISKDC, International Study of .
Kidney Disease in Children &
©
E 60
a
[
2
® 40
>
S
3>
O
201 ) P 0.04
0 = 56 days after start of therapy
O - === O = 84 days after start of therapy
T T T T T
0 6 12 18 24

Numbers at risk
8 week group 109 96
12 week group 62 58
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Time to first relapse after cessation of steroid therapy (months)
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Fig. 3 Time to frequent relapsing 1004
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progressing to FRNS is similar (44% versus 32% [8 weeks
groups] and 16% versus 18% [12 weeks groups]) (Table 5).

Discussion

The results of this IPD meta-analysis suggest that the ISKDC
steroid regimen using 8 weeks of steroid treatment for a first
episode of steroid-sensitive nephrotic syndrome may not be
equally effective as the 12 weeks APN steroid regimen in

57 53 51 49
50 39 33 29

terms of time to first relapse and relapse rates at 12 months
and at total follow-up. The proportion of patients developing
FRNS or SDNS where similar in both treatment groups.
Interestingly, children below 4 years of age showed a decrease
in time to first relapse and time to FRNS and showed higher
relapse rates compared to children aged 4 years and older.
To date, only a few small trials were reported in which the 8
weeks and 12 weeks steroid regimens for the first episode of
childhood nephrotic syndrome were compared [14—17]. In line
with the results of the IPD meta-analysis, Ehrich et al.

Table 4 Relapse rates

Total follow-up* **

1 year of follow-up* 2 years of follow-up*

Covariate RR RRR RR RRR RR RRR
(95% CI) (95% CI) (95% CI)

Treatment group

8 weeks 1.2 0.66 23 0.64 1.6 0.89

12 weeks (reference) 0.8 (0.49-0.90) 14 (0.48-0.84) 14 0.67-1.12)
Gender

Male (reference) 1.13 1.03 1.12

Female (0.82—1.56) (0.78-1.36) (0.83-1.52)
Age at onset

<4 years 0.74 0.73 0.83

>4years (reference) (0.55-0.99) (0.56—0.94) (0.63—1.09)
Ethnicity

Caucasian (reference) 1.02 1.04 1.07

Asian (0.82-1.27) (0.86-1.26) (0.87-1.31)

Other

Abbreviations: CI confidence interval; RR relapse rate (number of relapses per year); RRR relapse rate ratio
*Counted from the start of treatment

**See Supplemental Table 3 for median (IQR) follow-up duration

@ Springer



2856 Eur J Pediatr (2021) 180:2849-2859
Table 5 Comparison of odds ratios of binary outcome measures from the IPD meta-analysis and Ehrich trial, using the endpoints of Ehrich trial
IPD MA IPD MA OR Ehrich Ehrich OR Difference in odds
8 weeks 12 weeks 8 weeks 12 weeks ratios, p Value
Cumulative rate of sustained remission 22/109 14/62 1.15 7/37 17/34 43 0.049
2 years after initial attack 20% 23% (0.54-2.46) 19% 49% (1.48-12.4)
Relapse within 3 months after end 65/105 18/62 0.25 11/37 5/34 0.41 0.49
of continuous therapy 62% 29% (0.13-0.50) 30% 15% (0.13-1.33)
Relapse within 6 months after end 76/105 35/62 0.50 18/37 8/34 0.33 0.50
of continuous therapy 72% 56% (0.26-0.96) 49% 24% (0.12-0.90)
Relapse within 12 months after end 84/105 44/62 0.61 24/37 13/34 0.34 0.33
of continuous therapy 80% 71% (0.30-1.27) 65% 38% (0.13-0.88)
Steroid toxicity requesting cytotoxic 61/109 28/62 0.65 8/37 5/34 0.63 0.96
drug therapy 56% 45% (0.35-1.21) 22% 15% (0.18-2.14)
Two or more relapses in any 52/109 26/62 0.79 21/37 10/34 0.32 0.12
subsequent 6 month period* 48% 42% (0.42-1.49) 57% 29% (0.12-0.85)
FRNS in first 6 months after end 45/103 10/62 0.25 12/37 6/34 0.45 0.40
of continuous therapy 44% 16% (0.11-0.54) 32% 18% (0.15-1.37)

IPD MA individual patient data meta-analysis, FRNS frequent relapsing nephrotic syndrome, /QR interquartile range, OR odds ratio

*Data used for IPD meta-analysis: progression to FRNS within 24 months of follow-up

concluded that the 12 weeks treatment regimen is preferred for
the treatment of a first episode of nephrotic syndrome [17].
Overall, a relatively high percentage (49%) of patients in the
12 weeks group having sustained remission after 2 years was
reported in the 1993 Ehrich trial, which is not consistent with
the results from our analysis and percentages reported in liter-
ature [31]. Interestingly, in the 8 weeks group of the 1993
Ehrich trial, the percentage of patients with sustained remission
after 2 years was 19%, whereas in the 1988 Ehrich trial this was
41% [17, 30]. Moreover, the proportion of patients requiring
cytotoxic drug therapy is low compared to patients included in
the IPD meta-analyses. As many aspects of nephrotic syn-
drome, such as underlying pathology [32], steroid responsive-
ness [33], and availability of second-line immunosuppressive
agents seem to be changing over decades, the apparent differ-
ence in outcome may be based on the different era in which the
Ehrich study was performed compared with the Teeninga and
PREDNOS trials. As previously reported in the Cochrane re-
view of Hahn et al. [13], blinding was not mentioned in the
Ehrich trial, which is a major limitation. Norero et al. reported
no superiority of the 12 weeks treatment in terms of mean
relapse rate per patient in 18 months, number of patients with
FRNS, adverse effects, and the number of patients with a re-
lapse at 12 and 18 months of follow-up [14]. Time to first
relapse was not reported in this study, and patients progressing
to SDNS were excluded from the analysis. Similarly, Paul et al.
indicated that prolongation of prednisolone therapy for the ini-
tial episode of nephrotic syndrome did not have a beneficial
effect on the outcome in the subsequent year [16]. In contrast,
Moundekhel et al. concluded that the 12 weeks APN treatment
was superior to the 8 weeks ISKDC in preventing relapses in
nephrotic syndrome [15]. Of note, the trials of Norero et al.,
Paul et al., and Moundekhel et al. were reported to have high or
unclear risks on several bias items [13]. Importantly, the studies
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included in this IPD meta-analysis showed a low risk of bias on
all bias items of the Cochrane review by Hahn et al. [13].

The purpose of intensification of steroid therapy in nephrotic
syndrome is to alter the overall disease course and minimize
drug toxicity rather than only delay the first relapse. In light of
this, time to first relapse should not be the only parameter to
select the preferred treatment of a first episode of nephrotic
syndrome and long-term outcome measures should be taken
into account. Additionally, our analyses show that relapse rates
for the total follow-up duration are significantly higher in the 8
weeks group compared to the 12 weeks group. Interestingly, in
the study of Webb et al., no superiority in terms of clinical
outcomes of the 16 weeks steroid regimen was found compared
to the 8 weeks steroid regimen [10]. In contrast, our IPD meta-
analysis shows that time to first relapse after cessation of pred-
nisolone therapy was significantly increased in the 12 weeks
treatment group. We hypothesize that the differences in clinical
outcomes between the IPD meta-analysis and the trial of Webb
et al. may be a consequence of longer daily steroid treatment in
the 12 weeks steroid regimen (6 weeks of daily steroids) com-
pared to the 16 weeks steroid regimen (4 weeks of daily ste-
roids). In accordance with our results on FRNS, the recently
published Cochrane review of Hahn et al. concluded little or no
difference in the number with frequent relapses between the 2
and > 3 months regimens based on studies at low risk of bias
[13]. Post-hoc analyses of previous studies have suggested that
an early age at onset is a risk marker for a complicated disease
course [10, 12]. The results of our study confirm this risk and
suggest that children below 4 years of age show a decrease in
time to first relapse and time to FRNS, and higher relapse rates,
independent from the treatment regimen used. Using cut-off
values for age at diagnosis of 3, 5, or 6 years, similar results
can be obtained regarding time to FRNS. A subgroup analysis
indicated that children below the age of 4 treated according to
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the 12 weeks regimen did not progress less frequently to FRNS;
however it did show a statistically significant increase in time to
FRNS. An IPD meta-analysis (by Bagga et al. [personal com-
munication]) including patient data from several large clinical
trials is underway to determine whether initial therapy should
be prolonged in younger patients with nephrotic syndrome.

Previously, significant practice variation on the treatment
of a first episode of nephrotic syndrome has been identified
among European centers [8]. To answer the question on the
optimal treatment for a first presentation of nephrotic syn-
drome in Europe, only European trials were included in this
IPD meta-analysis. Interestingly, previous studies indicated
that Asian children have a higher incidence of nephrotic
syndrome with a less complicated disease course compared
to European children [20, 21]. This is likely to be associated
with differences in genetic factors involved in the pathogene-
sis of nephrotic syndrome or the response to steroids.
Multivariate regression analysis indicated that ethnicity was
not significantly associated with any of our outcomes. As a
small effect cannot be excluded, we performed a subgroup
analysis excluding patients with a non-European descent.
We found similar results in time to first relapse, incidence of
SDNS and FRNS, relapse rates at 12 months, 24 months, and
last follow-up. In this analysis, time to FRNS was significant-
ly shorter in the 12 weeks group (HR 0.43 [0.23-0.78]).

One of the strengths of our study is that a comparison of the
two commonly used treatment arms is performed in a large
group of patients. The use of IPD offers advantages over anal-
yses using aggregate data extracted from publications.
Aggregate data are often presented non-uniformly across stud-
ies and more likely to be reported when statistically or clinically
significant which may lead to publication bias and selective
reporting. Individual-level information enables more flexible
and robust analyses than are possible with aggregate study re-
sults [18]. The statistical analysis and outcome measures are
standardized across studies. Finally, baseline factors can be
adjusted for consistently across studies, and IPD meta-
analyses may allow detailed exploration of interactions between
participant characteristics and treatment effects [34, 35]. Taken
together, IPD meta-analyses often provide more detailed and
reliable results and a greater depth of understanding than is
possible from aggregate data [36]. This IPD meta-analysis also
has its limitations. IPD were available for 50% (2/4) of the
included trials. In randomized controlled trials, randomization
causes a fair distribution of patient variables among the two
treatment groups. As we compared two treatment arms from
two independent studies, patient variables were not randomly
distributed. To overcome this potential problem, baseline char-
acteristics were compared between both groups, and all analy-
ses were adjusted for the covariates to control confounding. The
cumulative amount of steroids used during follow-up was not
available, nor could we compare data on adverse events and
time to SDNS. Finally, we chose to only include European trials

in the IPD meta-analysis to prevent interference from ethnicity
on outcomes as we aimed to answer the question on the optimal
treatment regimen for European children with nephrotic syn-
drome. This, however, hampers the generalizability of the
results, and therefore the results should be interpreted with
caution for patients with a non-European descent.

In conclusion, the results of this IPD meta-analysis suggest
that the 8 weeks steroid regimen for a first episode of steroid-
sensitive nephrotic syndrome may not be equally effective as
the 12 weeks steroid regimen. Although less steroids for the
first nephrotic syndrome episode would be beneficial in terms
of steroid toxicity in the short term, these results suggest pa-
tients treated with a 12 weeks steroid regimen may have a lower
number of relapses during follow-up. Nevertheless, as the num-
ber of patients developing FRNS or SDNS was similar in the
two treatment groups, the final conclusion on the preferred
treatment for a first episode of childhood nephrotic syndrome
remains to be elucidated. To further minimize steroid toxicity
alternative strategies may be considered including dose
reduction [37] or addition of second-line immunosuppressive
drugs for a first manifestation of nephrotic syndrome [38, 39].

Supplementary Information The online version contains supplementary
material available at https://doi.org/10.1007/s00431-021-04035-w.

Acknowledgements We would like to thank Rebecca Woolley, statisti-
cian at Birmingham Clinical Trials Unit, Institute of Applied Health
Research, University of Birmingham (UK) for supplying the data of the
PREDNOS study.

Code availability NA

Author’s Contributions AS and MS were responsible for the conception
of the manuscript. AS wrote the initial draft of the manuscript. NT and
NW provided the IPD of the included trials. ST provided statistical assis-
tance. All authors analyzed and interpreted the data, provided important
intellectual content and critically revised the manuscript. All authors ap-
proved the final manuscript as submitted and take full responsibility for
the manuscript.

Funding This work was funded by the Dutch Kidney Foundation (grant
number 150K G16, M.F. Schreuder).

Data Availability The datasets analyzed during the current study are
available from the corresponding author in consultation with the primary
investigators of the trials on reasonable request.

Declarations

Ethics approval PREDNOS trial ISRCTN16645249, EudraCT 2010-
022489-29, approved by the North West 7 Research Ethics Committee,
Manchester, UK (10/H1008/122). The trial was carried out under a clin-
ical trial authorization in accordance with the Medicines for Human Use
(Clinical Trials) Regulations (21761/0255/001-0001) and conducted in
accordance with the Declaration of Helsinki.Trial Teeninga et al.:
NTR255, approved by the medical ethics committee of the Erasmus
University Medical Center in Rotterdam, the Netherlands.

@ Springer


https://doi.org/10.1007/s00431--021--04035--w

2858

Eur J Pediatr (2021) 180:2849-2859

Consent to participate All participants of the included trials signed
informed consent to participate in the respective trials. NA for the IPD
meta-analysis.

Consent for publication NA

Conflict of interest Prof. Webb is currently a full-time employee at
Novartis Pharma AG. Dr. Schijvens and prof. Schreuder report a grant
from the Dutch Kidney Foundation (awarded to prof. Schreuder) during
the conduct of the study.

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

References

1. El Bakkali L, Rodrigues Pereira R, Kuik DJ, Ket JC, van Wijk JA
(2011) Nephrotic syndrome in the Netherlands: a population-based
cohort study and a review of the literature. Pediatr Nephrol 26:
1241-1246. https://doi.org/10.1007/s00467-011-1851-8

2. McKinney PA, Feltbower RG, Brocklebank JT, Fitzpatrick MM
(2001) Time trends and ethnic patterns of childhood nephrotic syn-
drome in Yorkshire, UK. Pediatr Nephrol 16:1040—1044. https://
doi.org/10.1007/s004670100021

3. Wong W (2007) Idiopathic nephrotic syndrome in New Zealand
children, demographic, clinical features, initial management and
outcome after twelve-month follow-up: results of a three-year na-
tional surveillance study. J Paediatr Child Health 43:337-341.
https://doi.org/10.1111/j.1440-1754.2007.01077.x

4. Franke I, Aydin M, Llamas Lopez CE, Kurylowicz L, Ganschow R,
Lentze M, Born M (2017) The incidence of the nephrotic syndrome
in childhood in Germany. Clin Exp Nephrol:1-7

5. The primary nephrotic syndrome in children (1981) Identification
of patients with minimal change nephrotic syndrome from initial
response to prednisone. A report of the International Study of
Kidney Disease in Children. J Pediatr 98(4):561-564. https:/doi.
org/10.1016/s0022-3476(81)80760-3

6. Trompeter RS, Lloyd BW, Hicks J, White RH, Cameron JS (1985)
Long-term outcome for children with minimal-change nephrotic
syndrome. Lancet 1:368-370. https://doi.org/10.1016/s0140-
6736(85)91387-x

7. Kidney disease: improving global outcomes (KDIGO) glomerulo-
nephritis work group (2012) KDIGO Clinical Practice Guideline
for Glomerulonephritis. Kidney Int Suppl. 2:139-274

8. Deschenes G, Vivarelli M, Peruzzi L, Alpay H, Alvaro Madrid A,
Andersen R, Bald M, Benetti E, Berard E, Bockenhauer D, Boyer
O, Brackman D, Dossier C, Ekinci Z, Emma F, Enneman B,
Espinosa-Roman L, Fila M, Ghio L, Groothoff JW, Guigonis V,
Jankauskiene A, Kagan M, Kovacevic M, Kemper MJ, Levtchenko
E, Maringhini S, Mir S, Mitsioni A, Mizerska-Wasiak M, Wasiak
K, Moczulska A, Montini G, Murer L, Nuutinen M, Obukhova V,
Oh J, Ozkaya O, Papalia T, Peco Antic A, Pecoraro C, Pena-

@ Springer

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Carrion A, Petrossian E, Pietrement C, Prikhodina L, Querfeld U,
Rittig S, Saleem MA, Saraga M, Savenkova N, Sever L, Tullus K,
Ulinski T, Vande Walle J, Vara J, Webb N, Weber LT, Zurowska A
(2017) Variability of diagnostic criteria and treatment of idiopathic
nephrotic syndrome across European countries. Eur J Pediatr 176:
647-654

Teeninga N, Kist-van Holthe JE, van Rijswijk N, de Mos NI, Hop
WC, Wetzels JF, van der Heijden AJ, Nauta J (2013) Extending
prednisolone treatment does not reduce relapses in childhood ne-
phrotic syndrome. J Am Soc Nephrol 24:149-159. https://doi.org/
10.1681/ASN.2012070646

Webb NJA, Woolley RL, Lambe T, Frew E, Brettell EA, Barsoum
EN, Trompeter RS, Cummins C, Deeks JJ, Wheatley K, Ives NJ,
Group PC (2019) Long term tapering versus standard prednisolone
treatment for first episode of childhood nephrotic syndrome: phase
III randomised controlled trial and economic evaluation. BMJ 365:
11800. https://doi.org/10.1136/bm;j.11800

Yoshikawa N, Nakanishi K, Sako M, Oba MS, Mori R, Ota E,
Ishikura K, Hataya H, Honda M, Ito S, Shima Y, Kaito H, Nozu
K, Nakamura H, Igarashi T, Ohashi Y, lijima K, Japanese Study
Group of Kidney Disease in C (2015) A multicenter randomized
trial indicates initial prednisolone treatment for childhood nephrotic
syndrome for two months is not inferior to six-month treatment.
Kidney Int 87:225-232. https://doi.org/10.1038/ki.2014.260
Sinha A, Saha A, Kumar M, Sharma S, Afzal K, Mehta A,
Kalaivani M, Hari P, Bagga A (2015) Extending initial predniso-
lone treatment in a randomized control trial from 3 to 6 months did
not significantly influence the course of illness in children with
steroid-sensitive nephrotic syndrome. Kidney Int 87:217-224.
https://doi.org/10.1038/ki.2014.240

Hahn D, Samuel SM, Willis NS, Craig JC, Hodson EM (2020)
Corticosteroid therapy for nephrotic syndrome in children. Cochrane
Database Syst Rev. https:/doi.org/10.1002/14651858.CD001533.pub6
Norero C, Delucchi A, Lagos E, Rosati P (1996) Initial therapy of
primary nephrotic syndrome in children: evaluation in a period of
18 months of two prednisone treatment schedules. Chilean Co-
operative Group of Study of Nephrotic Syndrome in Children.
Rev Med Chil 124:567-572

Moundekhel S, Samber Khan G, Afradi U (2012) Management of
nephrotic syndrome: ISKDC versus APN. Pak J Med Health Sci 6:
212-215

Paul SK, Muinuddin G, Jahan S, Begum A, Rahman MH, Hossain
MM (2014) Long versus standard initial prednisolone therapy in
children with idiopathic nephrotic syndrome. Mymensingh Med J
23:261-267

Ehrich JH, Brodehl J (1993) Long versus standard prednisone ther-
apy for initial treatment of idiopathic nephrotic syndrome in chil-
dren. Arbeitsgemeinschaft fur Padiatrische Nephrologie. Eur J
Pediatr 152:357-361

Stewart LA, Clarke M, Rovers M, Riley RD, Simmonds M, Stewart
G, Tierney JF, Group P-ID (2015) Preferred reporting items for
systematic review and meta-analyses of individual participant data:
the PRISMA-IPD statement. JAMA 313:1657-1665. https://doi.
org/10.1001/jama.2015.3656

Hahn D, Hodson EM, Willis NS, Craig JC (2015) Corticosteroid ther-
apy for nephrotic syndrome in children. Cochrane Database Syst Rev:
CD001533. https://doi.org/10.1002/14651858.CD001533.pub5
Chanchlani R, Parekh RS (2016) Ethnic differences in childhood
nephrotic syndrome. Front Pediatr 4:39. https://doi.org/10.3389/
fped.2016.00039

Banh TH, Hussain-Shamsy N, Patel V, Vasilevska-Ristovska J,
Borges K, Sibbald C, Lipszyc D, Brooke J, Geary D, Langlois V,
Reddon M, Pearl R, Levin L, Piekut M, Licht CP, Radhakrishnan S,
Aitken-Menezes K, Harvey E, Hebert D, Piscione TD, Parekh RS
(2016) Ethnic differences in incidence and outcomes of childhood


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s00467-011-1851-8
https://doi.org/10.1007/s004670100021
https://doi.org/10.1007/s004670100021
https://doi.org/10.1111/j.1440-1754.2007.01077.x
https://doi.org/10.1016/s0022-3476(81)80760-3
https://doi.org/10.1016/s0022-3476(81)80760-3
https://doi.org/10.1016/s0022-3476(81)80760-3
https://doi.org/10.1016/s0022-3476(81)80760-3
https://doi.org/10.1681/ASN.2012070646
https://doi.org/10.1681/ASN.2012070646
https://doi.org/10.1136/bmj.l1800
https://doi.org/10.1038/ki.2014.260
https://doi.org/10.1038/ki.2014.240
https://doi.org/10.1002/14651858.CD001533.pub6
https://doi.org/10.1001/jama.2015.3656
https://doi.org/10.1001/jama.2015.3656
https://doi.org/10.1002/14651858.CD001533.pub5
https://doi.org/10.3389/fped.2016.00039
https://doi.org/10.3389/fped.2016.00039

Eur J Pediatr (2021) 180:2849-2859

2859

22.

23.

24.

25.

26.

217.

28.

29.

30.

nephrotic syndrome. Clin J] Am Soc Nephrol 11:1760-1768.
https://doi.org/10.2215/CIN.00380116

Hiraoka M, Tsukahara H, Matsubara K, Tsurusawa M, Takeda N,
Haruki S, Hayashi S, Ohta K, Momoi T, Ohshima Y, Suganuma N,
Mayumi M (2003) A randomized study of two long-course pred-
nisolone regimens for nephrotic syndrome in children. Am J
Kidney Dis 41:1155-1162

Ksiazek J, Wyszynska T (1995) Short versus long initial prednisone
treatment in steroid-sensitive nephrotic syndrome in children. Acta
Paediatr 84:889-893

Ueda N, Chihara M, Kawaguchi S, Niinomi Y, Nonoda T,
Matsumoto J, Ohnishi M, Yasaki T (1988) Intermittent versus
long-term tapering prednisolone for initial therapy in children with
idiopathic nephrotic syndrome. J Pediatr 112:122-126. https://doi.
org/10.1016/s0022-3476(88)80136-7

Yoshikawa N, Ito H, Takekoshi Y, Honda M, Awazu M, lijima K,
Nakamura H, Seino Y, Takeda N, Hattori S, Matsuda I (1998)
Standard versus long-term prednisolone with Sairei-to for initial
therapy in childhood steroid-responsive nephrotic syndrome: a pro-
spective controlled study. [Japanese]. Jpn J Nephrol 40:587-590
Bagga A, Hari P, Srivastava RN (1999) Prolonged versus standard
prednisolone therapy for initial episode of nephrotic syndrome.
Pediatr Nephrol 13:824-827. https://doi.org/10.1007/s004670050708
Hiraoka M, Tsukahara H, Haruki S, Hayashi S, Takeda N,
Miyagawa K, Okuhara K, Suehiro F, Ohshima Y, Mayumi M
(2000) Older boys benefit from higher initial prednisolone therapy
for nephrotic syndrome. Kidney Int 58:1247-1252

Mishra OP, Thakur N, Mishra RN, Prasad R (2012) Prolonged
versus standard prednisolone therapy for initial episode of idiopath-
ic nephrotic syndrome. J Nephrol 25:394-400

Al Talhi A, Al Saran K, Osman ET, Al Shatri A, Osman M, Mirza
K (2018) A randomized study on a 3-month versus a 7-month
prednisolone regimen for the initial episode of childhood idiopathic
nephrotic syndrome at a large Saudi center. Int J Pediatr Adolesc
Med 5:18-23. https://doi.org/10.1016/j.ijpam.2017.12.004
Arbeitsgemeinschaft fur Padiatrische Nephrologie (1988) Short
versus standard prednisone therapy for initial treatment of idiopath-
ic nephrotic syndrome in children. Lancet 1:380-383

31. Tarshish P, Tobin JN, Bernstein J, Edelmann CM Jr (1997)
Prognostic significance of the early course of minimal change ne-
phrotic syndrome: report of the International Study of Kidney
Disease in Children. J] Am Soc Nephrol 8:769-776

Affiliations

Anne M. Schijvens’

Michiel F. Schreuder’

Department of Pediatric Nephrology, Radboud University Medical
Center, Radboud Institute for Molecular Life Sciences, Amalia
Children’s Hospital, Nijmegen, the Netherlands

Department of Pediatric Nephrology, Erasmus University Medical
Center, Sophia Children’s Hospital, Rotterdam, the Netherlands

32.

33.

34.

35.

36.

37.

38.

39.

Filler G, Young E, Geier P, Carpenter B, Drukker A, Feber J (2003)
Is there really an increase in non-minimal change nephrotic syn-
drome in children? Am J Kidney Dis 42:1107-1113. https://doi.
org/10.1053/j.ajkd.2003.08.010

Banaszak B, Banaszak P (2012) The increasing incidence of initial
steroid resistance in childhood nephrotic syndrome. Pediatr
Nephrol 27:927-932

Riley RD, Lambert PC, Abo-Zaid G (2010) Meta-analysis of indi-
vidual participant data: rationale, conduct, and reporting. BMJ 340:
c221. https://doi.org/10.1136/bmj.c221

Fisher DJ, Carpenter JR, Morris TP, Freeman SC, Tierney JF
(2017) Meta-analytical methods to identify who benefits most from
treatments: daft, deluded, or deft approach? BMJ 356:j573. https://
doi.org/10.1136/bmj.j573

Tiemey JF, Pignon JP, Gueftyier F, Clarke M, Askie L, Vale CL,
Burdett S, Cochrane IPDM-aMG (2015) How individual partici-
pant data meta-analyses have influenced trial design, conduct, and
analysis. J Clin Epidemiol 68:1325-1335. https://doi.org/10.1016/j.
jclinepi.2015.05.024

Borovitz Y, Alfandary H, Haskin O, Levi S, Kaz S, Davidovits M,
Dagan A (2020) Lower prednisone dosing for steroid-sensitive ne-
phrotic syndrome relapse: a prospective randomized pilot study. Eur J
Pediatr 179:279-283. https://doi.org/10.1007/s00431-019-03506-5
Veltkamp F, Khan DH, Reefman C, Veissi S, van Oers HA,
Levtchenko E, Mathot RAA, Florquin S, van Wijk JAE, Schreuder
MF, Haverman L, Bouts AHM (2019) Prevention of relapses with
levamisole as adjuvant therapy in children with a first episode of idio-
pathic nephrotic syndrome: study protocol for a double blind,
randomised placebo-controlled trial (the LEARNS study). BMJ
Open 9:¢027011. https://doi.org/10.1136/bmjopen-2018-027011
Ehren R, Benz MR, Doetsch J, Fichtner A, Gellermann J, Haffher
D, Hocker B, Hoyer PF, Kastner B, Kemper MJ, Konrad M, Luntz
S, Querfeld U, Sander A, Toenshoff B, Weber LT, Gesellschaft fur
Padiatrische N (2018) Initial treatment of steroid-sensitive idiopath-
ic nephrotic syndrome in children with mycophenolate mofetil ver-
sus prednisone: protocol for a randomised, controlled, multicentre
trial INTENT study). BMJ Open 8:¢024882. https://doi.org/10.
1136/bmjopen-2018-024882

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

- Nynke Teeninga' - Eiske M. Dorresteijn>

3

4

. Steven Teerenstra>(@® - Nicholas J. Webb*°@® -

Department for Health Evidence, section Biostatistics, Radboud
Institute for Health Sciences, Radboud University Medical Center,
Nijmegen, the Netherlands

Department of Paediatric Nephrology, Royal Manchester Children’s
Hospital, Manchester, UK

Manchester Academic Health Science Centre, University of
Manchester, Manchester M13 9PL, UK

@ Springer


https://doi.org/10.2215/CJN.00380116
https://doi.org/10.1016/s0022-3476(88)80136-7
https://doi.org/10.1016/s0022-3476(88)80136-7
https://doi.org/10.1007/s004670050708
https://doi.org/10.1016/j.ijpam.2017.12.004
https://doi.org/10.1053/j.ajkd.2003.08.010
https://doi.org/10.1053/j.ajkd.2003.08.010
https://doi.org/10.1136/bmj.c221
https://doi.org/10.1136/bmj.j573
https://doi.org/10.1136/bmj.j573
https://doi.org/10.1016/j.jclinepi.2015.05.024
https://doi.org/10.1016/j.jclinepi.2015.05.024
https://doi.org/10.1007/s00431-019-03506-5
https://doi.org/10.1136/bmjopen-2018-027011
https://doi.org/10.1136/bmjopen-2018-024882
https://doi.org/10.1136/bmjopen-2018-024882
https://orcid.org/0000-0001-9725-4856
https://orcid.org/0000-0001-9725-4856
https://orcid.org/0000-0001-9725-4856
https://orcid.org/0000-0001-9725-4856
https://orcid.org/0000-0001-9725-4856

	Steroid...
	Abstract
	Introduction
	Materials and methods
	Protocol and registration
	Paper and patient selection
	Eligibility criteria
	Trial selection
	Data collection
	Study objectives
	Statistical methods

	Results
	Paper and patient selection (Fig. 1)
	Participants
	Primary outcome
	Secondary outcomes
	Comparison to aggregate trial results

	Discussion
	References


