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Abstract

Background Childhood steroid-sensitive nephrotic syndrome (SSNS) has previously been assumed to be a disease of childhood.
This has been challenged by few studies reporting that some patients with childhood SSNS may continue to relapse into
adulthood. The aim of this study was to investigate the long-term outcome of childhood SSNS presenting data from an unselected
well-defined cohort of Danish patients.

Methods We conducted a retrospective study of the clinical outcome from a population of patients consecutively admitted to the
pediatric departments in the central and northern region of Denmark from 1998 to 2015. Patients were followed until August
2017. Data were collected from the patient’s medical records.

Results Long-term outcome was studied in 39 adult patients with childhood onset SSNS. A total of 31% (12/39) had
active disease in adulthood. Univariate analysis showed that more severe forms of SSNS (e.g., steroid dependent/
frequent relapsing (SD/FR) nephrotic syndrome) in childhood were associated with active disease in adulthood.
Comparing adult patients with SD/FR showed a significantly higher number of relapses/patient/year from late
childhood and adolescence in the group with active disease vs. non-active disease (1.06 (95%CI: 0.32—1.81) vs. 0.19
(95%CI: 0.06-0.31, p =0.005).

Conclusion In general, one third of all patients with SSNS during childhood continue to have active disease during early
adulthood, in particular patients with SD/FR continue to suffer from active disease. The present data illustrates that SSNS is
not just a disease of childhood but persists in adulthood in a significant number of patients.
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Abbreviations NRNS Non-relapsing nephrotic syndrome
FR Frequent relapsing NS Nephrotic syndrome

IFR Infrequent relapsing SD Steroid dependency

INS Idiopathic nephrotic syndrome SSNS  Steroid-sensitive nephrotic syndrome
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in pediatric nephrology. INS is, however, a rare condition in
the society, with an annual incidence of 2—7 cases per 100,000
children below the age of 16 years [1-3]. Although childhood
steroid-sensitive nephrotic syndrome (SSNS) is characterized
by steroid responsiveness in > 80% of cases [4], approximate-
ly 80-90% of the patients relapse after their first episode of
nephrotic syndrome (NS) [5], and 40-50% of these children
develop a steroid-dependent (SD) or frequent relapsing (FR)
nephrotic syndrome [4, 6, 7]. Only few studies regarding the

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00467-018-4119-8&domain=pdf
http://orcid.org/0000-0003-0764-6085
mailto:soren.rittig@skejby.rm.dk

642

Pediatr Nephrol (2019) 34:641-648

long-term outcome of childhood SSNS have been published.
Previously, the long-term outcome of childhood SSNS has
been considered excellent. Studies from the early 1980s have
reported that no more than 10% of patients with childhood
onset minimal change primary NS relapses into adulthood,
and the vast majority of patients come of age with regard to
sustained remission [5, 8]. However, this has recently been
challenged by studies reporting that 33—42% of children with
SSNS relapse until adolescence and into adulthood despite
treatment with immunosuppressive drugs [9, 10]. The present
study was undertaken to investigate the clinical long-term
prognosis of childhood SSNS from an unselected population
of children residing in a well-defined geographic area of
Denmark.

Methods
Study population

Clinical data were obtained from medical records of 39 pa-
tients with childhood onset SSNS admitted to one of the six
pediatric departments in the central and northern region of
Denmark. Standard computerized inpatient and outpa-
tient statistics were used to identify patients coded with
ICD-10 codes associated with NS (N04.0-N04.9) and/or
proteinuria (R80). The search was performed in the
Danish National Patient Registry [11] covering the peri-
od from January 1, 1998 to December 31, 2015. All
patients listed from the search were evaluated in relation
to the inclusion and exclusion criteria in order to detect
any misclassification of the patients. Patients included in
this study were followed until last visit regarding NS or
until last day follow-up (August 1, 2017).

Due to national consensus regarding treatment of children
with NS, none of these patients are treated by general practi-
tioners but at the hospital by pediatricians. The pediatric de-
partments cover all pediatric hospital service in this area of
Denmark. They serve as secondary referral clinics. One of the
centers additionally serves as a tertiary referral center in this
geographical area.

Inclusion and exclusion criteria

The inclusion criteria comprised of (1) a fulfilled definition of
SSNS, (2) age at onset < 15 years, (3) residency in the geo-
graphic area covered by the six pediatric departments,
and (4) > 18.0 years of age at follow-up (August 2017).
The patients were excluded from the study if (1) they
were referred to the pediatric departments from other
hospitals covering residency outside the two regions,
and (2) if the patients were classified with steroid-
resistant nephrotic syndrome (SRNS).
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Definition

Nephrotic syndrome (NS) was defined by proteinuria (al-
bumin/creatinine ratio>2200 mg/g or proteinuria >
40 mg/m?/h or 1 g/day) and plasma albumin <25 g/L.
Remission of NS was defined by protein-free urine for
more than 3 days. Relapse of NS was defined by 3
consecutive days with 2+ or more on urinary albumin
dipstick. Steroid-sensitive NS (SSNS) diagnosis was
made when remission of NS was obtained within the
period of 4 weeks of adequate treatment with predniso-
lone 60 mg/m?/day, maximum 80 mg/day. Steroid-resis-
tant NS (SRNS) if they had continuous proteinuria de-
spite 4 weeks of adequate treatment with prednisolone
60 mg/m?*/day. Steroid dependency (SD) was defined by
recurrence of proteinuria despite ongoing therapy with
steroid or within 2 weeks after cessation of treatment
[12]. Frequent relapsing (FR) was defined as two or
more relapses within 6 months following the initial
treatment or four relapses within any 12-month period
[13]. Infrequent Relapsing NS (IFR) was defined by less
than two relapses within 6 months of the initial re-
sponse or less than four relapses for any year thereafter.
Non-relapsing NS (NRNS) was defined as no experience
of relapse after the first attack of NS. Active disease
was defined by relapse within the last 12 months at
follow-up or ongoing immunosuppressive treatment.

Treatment protocols

The standard steroid regimen for the initial episode of NS
changed during the period from 1998 to 2016. Before 2003,
the standard steroid regimen for the initial episode of NS was
prednisone (2 mg/kg/day or 60 mg/m?) for 4 weeks followed
by 4 weeks of alternative day treatment (40 mg/m?) (pred-
short) [4]. In 2003, the steroid regimen was changed
to the prolonged treatment regimen (60 mg/m*/day) for
6 weeks followed by 6 weeks of alternate day prednis-
olone (40 mg/m?) (pred-long) [6]. Treatment of relapses
consisted of daily high-dose prednisolone (60 mg/m?)
until 3 consecutive days with no proteinuria on urinary
albumin dipstick followed by 4 weeks of alternative day
prednisolone (40 mg/m?).

Cytotoxic agents were administered to children with SD/
FR NS for maintenance of SSNS remission [14-16].
Cyclophosphamide (2 mg/kg/day) were administrated for 8—
12 weeks. Cyclosporine A (CyA), Tacrolimus (Tac), and my-
cophenolate mofetil (MMF) therapy were started at a daily
dose of 6 mg/kg, 0.1-0.2 mg/kg, and 600 mg/m?, respectively.
Rituximab was also used in the treatment for more severe
forms of SSNS [17], in doses of 375 mg/m* given twice or
four times at start and 1-2 times at later stages, and were not
administrated in patients below the age of 6 years.
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Statistical analysis

Continuous variables are expressed as mean and 95% confi-
dence interval or median and range. Categorical variables are
presented as frequencies and percentage. Test of statistical
differences was performed using chi-squared test, Fisher’s ex-
act test, Student’s ¢ test, and Mann-Whitney U test, where
appropriate. The Kaplan-Meier method was used to illustrate
the time to remission from debut; the time point for this event
to occur was estimated based on 1 year without relapses and
1 year without active treatment with steroids or secondary
immunosuppressive drugs. If a patient has had more than
one of these periods of remission throughout the follow-up
period, the last period of remission was used. All tests were
two-tailed, and p values < 0.05 were considered as statistically
significant. All statistical analysis was carried out using Stata
software, release 13 (College Station, TX) for Mac.

Results

Study population

During the period from 1998 to 2016, 126 children with child-
hood INS were admitted to the six pediatric departments in the

Patient Registry

Search on ICD-10 codes in the Danish National
n=278

central and northern region of Denmark. Of these, 112 (89%)
patients provided with a written informed consent to partici-
pate in the study. Two patients were excluded due to unavail-
ability of medical records, which totaled 110 patients with INS
(92 SSNS patients and 18 SRNS patients). In August 2017,
42% (39/92) of the patients with childhood SSNS had grown
into adulthood (Fig. 1). The patients were followed for a mean
time of 4.9 (range 0.1-13) years from the age of 18 years.
Table 1 lists the characteristics of the clinical course in adult-
hood for patients with active disease vs. non-active disease. A
total of 12 of the 39 patients (31% (95%CI: 0.19-0.46)) still
had active disease during adulthood, of which all of them were
classified with SD/FR NS in childhood. The two groups did
not differ regarding gender distribution, age at onset, or ethnic-
ity. The time from debut to the first relapse was significantly
shorter for patients with active disease vs. non-active disease
(201 (95%CTI: 59.7-343.0) vs. 216 (244.8-575.2), p = 0.048).

Follow-up and time to remission

The patients were followed for at mean duration of 14.4 (range
7.8-19.3) years with a mean age of 22.8 (range 18.0-30.9)
years at last day of follow-up. Figures 2 and 3 show the pro-
portion of patients with active disease from debut and over a
period of 10 years. As illustrated on both figures, all patients

R

Excluded, n = 152
Unfulfilled definition of NS, n = 80
Debut before 1998, n = 20
Residency outside RM/RN, n = 15
Age atonset >15years,n=7
Nephrotic syndrome secondary to other diseases, n = 30 Y,

Consent, No Response
n=14

Idiopathic Nephrotic Syndrome
n=126
Consent, Response
n=112
\ 4
Idiopathic Nephrotic Syndrome
n=110

A4

To Few Data Available
n=2

A 4

[ Steroid-sensitive Nephrotic Syndrome ]

n=92

Steroid-Resistant Nephrotic Syndrome ’
n=18

A
Age > 18; August 2017
n=39

Fig. 1 Identification of study population

Age < 18; August 2017
n=>53
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Table 1 Characteristics of the
medical course of steroid
sensitivie nephrotic syndrome

Patients > 18 years at follow-up (n=39)

(SSNS) in adult patients with Active disease (n=12) Non-active disease (n=27) p value
active disease and non-active
disease Gender
Male 8 (67%) 12 (44%) 0.30
Female 4 (33%) 15 (56%)
Age at onset (years) 8.4 (6.0-11.1) 7.9 (6.3-8.9) 0.44
Ethnicity
Caucasian 12 (100%) 24 (89%) 0.49
Middle East 0 (0%) 1 (4%)
Asian 0 (0%) 0 (0%)
African 0 (0%) 0 (0%)
Crossbreed” 0 (0%) 2 (7%)
Initial treatment protocol, prednisolone
Pred-short” 5 (42%) 12 (44%) 0.87
Pred-long® 7 (58%) 15 (56%)
Renal biopsy
Minimal change 11 (92%) 4 (15%) 0.002
No biopsy 1 (8%) 23 (85%)
Duration of follow-up (years) 14.1 (11.9-16.3) 14.5 (13.2-15.9) 0.73
Age at follow-up (years) 23.1 (20.1-26.2) 22.7 (21.4-24.0) 0.75
Steroid outcome
IFR¢ 0 (0%) 6 (22%) <0.001
NRNS® 0 (0%) 14 (52%)
SD/FR® 12 (100%) 7 (26%)
Time to first relapse (days) 201 (59.7-343.0) 286 (244.8-575.2) 0.05
Age at first relapse (years) 9.5 (7.0-12.1) 8.2 (6.2-10.3) 0.38
Age at last relapse (years) 19 (16.6-21.4) 9.6 (7.6-11.5) <0.001

Data are expressed as numbers and percentage or mean and 95% confidence interval

 Crossbreed between Caucasian and Asian

® Pred-short (2 mg/kg/day or 60 mg/m? for 4 weeks followed by 4 weeks of alternative treatment with 40 mg/m?)

¢ Pred-long (60 mg/m?® for 6 weeks followed by 6 weeks of alternative treatment with 40 mg/m?)

9 JFR infrequent relapsing nephrotic syndrome

¢ NRNS non-relapsing nephrotic syndrome

TSD/FR steroid dependent and/or frequent relapsing nephrotic syndrome, SSNS steroid sensitive

nephrotic syndrome

were in active treatment for 1.2 year after onset of NS. Patients
treated for a longer period were all experiencing relapses, as
they were classified with IFR or SD/FR NS (Fig. 2). After a
period of 3.5 years from debut, patients with IFR NS all went
into sustained remission. Patients with SD/FR NS had active
disease for a significantly longer period compared to patients
with IFR and NRNS (p <0.001). After a period of 7 years
from debut, 73% of SD/FR patients still had active disease.

Adulthood outcome data
Of the 12 patients (31%) who were classified with active dis-

ease, seven patients (58%) had experienced at least one re-
lapse during adulthood (range 1-4 relapses) and did receive
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NS treatment in relation to this. The remaining five patients
(42%) still received prophylactic treatment with steroids or
secondary immunosuppressive drugs at the last date of fol-
low-up but did not experience any relapse during adult-
hood. All relapses during adulthood were treated with
high-dose steroids with responsiveness in all cases. The
mean time to remission in adulthood was 16.5 (95%CI:
9.7-23.3) days and all were in remission within 5 weeks.
At last follow-up, all 39 patients were reported with a
normal systolic and diastolic blood pressure, and none
of the patients were in treatment with antihypertensive
drugs. Regarding the renal outcome, all 39 patients were
reported with a normal plasma creatinine and estimated
glomerular filtration rate (eGFR).
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Fig. 2 Kaplan-Meier survival analysis of the 39 patients illustrating the
number of patients with active disease in the period from debut until
sustained remission. Sustained remission was defined as 1-year period
without relapses and/or active treatment with steroids and/or secondary
immunosuppressive treatment

SD/FR nephrotic syndrome in adulthood

Table 2 compares of SD/FR patients in groups of active dis-
ease and sustained remission. A total of 19 patients were clas-
sified with SD/FR NS in childhood and of whom 12 (63%)
patients still had active disease and seven (37%) patients were
in sustained remission in adulthood (non-active disease). No
significant difference regarding gender distribution, age at on-
set, duration of follow-up period, or age at last follow-up was
found between the two groups. Also, no differences were
found when comparing the two groups, neither regarding the
initial treatment regimen nor regarding the use of second im-
munosuppressive drugs. Even though both groups were clas-
sified with SD/FR NS in childhood, the mean number of
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L ! L
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f
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Time to Sustained Remission (Years)
No. of patients in Active Disease

NRNS 14 0 0 0 0 0
SD/IFR 19 19 15 15 13 12
IFR 6 4 0 [ 0 [

SD/FR

Fig. 3 Kaplan-Meier analysis of the patients divided in groups of
infrequent relapsing nephrotic syndrome (IFR), non-relapsing nephrotic
syndrome (NRNS), and steroid-dependent/frequent relapsing nephrotic
syndrome (SD/FR). Sustained remission was defined as 1-year period
without relapses and/or active treatment with steroids and/or secondary
immunosuppressive treatment

relapses during follow-up was significantly higher in patients
with active disease vs. non-active disease (5.7 (95%CI: 5.6—
17.1) vs. 4.4 (95%CI: 3.93—4.92), p =0.030). From the age of
8-12 years, there was a significant difference in the number of
relapses, as the mean number of relapses per patient per year
was found to be significantly higher in the group of patients
with active disease vs. non-active disease in the age interval
812, 12-15, 15-18, and 18-31 years (Fig. 4).

Discussion

Childhood SSNS has usually been considered self-limiting as
relapses become less frequent towards puberty, where perma-
nent remission is expected in many as the disease subsides
with age. The present study reappraises this concept and illus-
trates that a significant number of patients with childhood
SSNS continue suffering from active disease as adults sug-
gesting that childhood SSNS is not entirely a disease of child-
hood. Particularly, patients with SD/FR NS are in higher risk
of having continued and active disease as adults.

Long-term prognosis of childhood SSNS reviewed in 2016
by Hjorten et al. [18] in 2016 concluded that several studies
regarding long-term follow-up reported persistent disease and
a need of additional immunosuppressive treatment in adult-
hood. Our data presents an important contribution to the few
available studies investigating the long-term outcome of
SSNS because of the unselected cohort of patients. Data from
previously published studies concerning adulthood relapsers
have also indicated a risk of adulthood disease. An early study
published by Trompeter et al. [8] reported that only 6% of
patients still experiencing relapses during adulthood. There
is a significant risk of recall bias to this study as data collection
was based on a questionnaire followed by a clinical examina-
tion of patients with debut of disease in the 1960s. Moreover,
the follow-up period did not extend beyond the age of
20 years. Contrary to the method used by Trompeter, all data
in the present study were collected directly from the patient’s
electronical medical records.

Later studies reported that 16% [19], 19% [20], and 33%
[10] of SSNS patients relapsed into adulthood. As for this
present study, the studies are limited by a relative small num-
ber of patients, for which reason, conclusions should be drawn
carefully. Furthermore, these studies lack information on the
length of the follow-up period in adulthood. Also, the studies
by Ruth et al. [10] and Lewis et al. [20] report data from single
medical center contributing to the risk of selection bias.
Similarly, the risk of selection bias could be a factor influenc-
ing on the data presented by Fakhouri et al. [9] reporting as
many as 42% of their patients experiencing at least one relapse
during adulthood. This high proportion could be explained by
the inclusion of patients from a second-referral center, and
thereby inclusion of more severe cases of SSNS (e.g., SD/
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Table 2 Characteristics and
medical course SD/FR in adult
patients with active disease and

Patients with SD/FR > 18 years

non-active disease Active disease Non-active disease p value
(n=12) (n=17)
Gender distribution
Male 8 (67%) 3 (43%) 0.34
Female 4 (33%) 4 (57%)
Age at onset (years) 8.4 (6.6-11.4) 5.7 (3.7-9.1) 0.12
Duration of follow-up (years) 14.1 (11.9-16.3) 17.1 (13.6-20.6) 0.08
Age at follow-up (years) 23.1(20.1-26.2) 23.5(20.6-26.4) 0.87
Biopsy findings
Minimal change 11 (92%) 3 (43%) 0.02
No biopsy 1 (8%) 4 (57%)
Age at first relapse (years) 9.5 (7.0-12.1) 7.1 (4.4-9.9) 0.18
Age at last relapse (years) 19 (16.6-21.4) 9.6 (6.9-12.3) 0.004
Initial treatment protocol, prednisolone
Pred-short* 5 (42%) 5 (71%) 0.21
Pred-long” 7 (58%) 2 (29%)
Cyclophasphamide (2 mg/kg/day) 3 (25%) 1 (14%) 0.58
Cyclosporine A (6 mg/kg/day) 7 (58%) 4 (57%) 0.96
Tacrolimus (0.1-0.2 mg/kg/day) 7 (58%) 1 (14%) 0.06
Mycophenolate Mofetile (600 mg/m?/day) 2 (17%) 1 (14%) 0.89
Rituximab (375 mg/m?) 5 (42%) 0 (0%) 0.05
Mean number of total relapses 5.7 (5.6-17.01) 4.4 (3.93-4.92) 0.03
Mean no. of relapses during the first 6 months 0.75(0.4-1.1) 0.71 (-0.2-1.6) 0.33
Mean no. of relapses during the first 12 months 1.75 (1.1-2.4) 1.71 (=0.03-3.5) 0.08

Data are expressed as numbers and percentage or mean and 95% confidence interval

* Pred-short (2 mg/kg/day or 60 mg/m?® for 4 weeks followed by 4 weeks of alternative treatment with 40 mg/m?)

® Pred-long (60 mg/m?> for 6 weeks followed by 6 weeks of alternative treatment with 40 mg/m?)
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- 0.33
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Fig.4 Mean number of relapse(s) per patient per year in 19 adult
patients with steroid-dependent/frequent relapsing nephrotic
syndrome: comparison between patients in active disease and
non-active disease

@ Springer

FR). However, the proportion of patients with more severe
cases of NS in the study by Fakhouri et al. is unclear, as the
group only reports the proportion of patients with FR NS [9].
In contrast to these studies, data in the present study is collect-
ed from a well-defined geographical area including a non-
selected cohort of patients both presenting data from patients
with a single episode of NS and from patients with multiple
NS relapses during childhood, which is a major strength in our
study.

Our data presents that the risk of having active disease
during adulthood is particularly evident in the group of pa-
tients with SD/FR NS, as 63% of these children continue
having from active disease during adulthood. Similar findings
were found by Riith et al. [10] as 60% (18/30) of the patients
with SD/FR NS were reported with relapses during adulthood.
According to the International Study of Kidney Disease in
Children (ISKDC), the number of relapses during the first
6 months of disease was found to be a powerful predictor of
disease severity in childhood [21]. The present study and both
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the studies by Fakhouri et al. [9] and Riith et al. [10] did not
confirm this observation. Young age at onset has also been
found as a risk factor of relapsing in adulthood [8, 9]. This
association was not supported by our study as well as studies
by Riith et al. [10] and Lewis et al. [20]. Interestingly, our
group of patients seems to be older at first episode compared
to children in previously published literature. This age differ-
ence could influence the risk of having active disease in adult-
hood. Furthermore, the present study did not find any associ-
ation between gender, treatment with secondary immunosup-
pressive drugs, and the risk of having active disease in adult-
hood. However, we observed that patients having active dis-
ease in adulthood had a significant higher number of relapses
per year during late childhood and adolescence compared to
the group of patients with non-active disease in adulthood.
This is supported by the findings of Riith et al. [10] and
Fakhouri et al. [9] suggesting that children with more aggres-
sive disease during childhood are more prone to suffer from
active disease in adulthood. One of the factors to predict the
treatment response is genetic variations in NS. Genetics of
SSNS is rather unknown compared to SRNS, probably due
to the variability in clinical course of SSNS. HLA region on
chromosome 6 has shown strong association with SSNS phe-
notypes. Gene defects in genes as PLCEI, EMP2, and limited
evidence with APOLI [22] have been observed in children
with SSNS. Ethnic trends, where patients with Asian,
African American, and Hispanic descent, are more likely to
have SSNS with a clinical course as frequent relapses or ste-
roid dependence has been reported [23]. With next generation
sequencing (NGS) technologies, it is possible to screen genet-
ic factors associated with NS, despite the ever-growing list of
genes associated with NS. Gene panels as Bristol NGS panel
(https://www.nbt.nhs.uk/severn-pathology/pathology-
services/bristol-genetics-laboratory-bgl) provide a possibility
of comprehensive and faster diagnosis, better prognosis, and
patient management [24]. A patient database such as ours,
together with the newly identified therapy options, CPF,
genetic and laboratory biomarkers, enables the selection of
right patients to accelerate clinical trial possibilities.

Despite the fact that childhood SSNS may continue into
adulthood, the long-term renal prognosis is still good. In our
cohort of patients with a mean follow-up of 5 years, all
remained steroid-sensitive. Also, all 39 patients were reported
with a normal renal function at follow-up despite the fact that
one third of patients had received treatment with CyA or other
calcineurin inhibitors with potential of nephrotoxicity. Similar
results were reported by Riith et al. and Fakhouri et al. [9, 10].
Furthermore, none of the patients in the present study were
reported with hypertension or in treatment with antihyperten-
sive drugs at the last date of follow-up.

Like studies performed previously regarding the long-term
outcome, the retrospective design is a limitation in the present
study. To reduce the risk of reporting more severe forms of

SSNS, as it could seem like in the study of Fakhouri et al. [9],
our study cohort was included from an unselected population
of children with INS. Additionally, the unique possibility to
follow the patients through the Danish health care system
enabled us an almost complete follow-up on all patients, a fact
that may compensate for the relatively small number of pa-
tients included.

Another limitation of the study was that the treatment pro-
tocols have changed during the period of the study, both with
respect to steroid regimes but also with respect to secondary
immunosuppression. However, no difference in the long-term
outcome between the two steroid protocols was observed in
this study. This observation is supported by recent studies
whom all argue against prolonged steroid protocol during
treatment of the initial episode of NS [25, 26]. Additionally,
even with massive secondary immunosuppressive therapy in-
cluding cyclophosphamide in the late 1990s, calcineurin in-
hibitors, or with the introduction of rituximab in the 2000s, the
data presented here clearly illustrates that a curative therapy of
SSNS is still not available as the most severe forms of child-
hood NS (e.g., SD/FR) are at significant risk of persistent
disease into adulthood.

In conclusion, the present study illustrates that SSNS is not
only a disease of childhood but may continue into adulthood
in a significant proportion of patients in an unselected cohort
of Danish children. Especially children with more severe
course of SSNS in childhood (i.e., SD/FR) are prone to have
active disease as adults, and the number of relapses during late
childhood and adolescence is associated with active disease in
adulthood. Prospective studies are needed to further illustrate
that SSNS in childhood does not subside in a significant
number of patients.
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