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INTRODUCTION

Définition :
Le syndrome néphrotique est secondaire a une pathologie rénale affectant la barriere de filtration

glomérulaire.

La définition du syndrome néphrotique est biologique, récemment mise a jour et associe : Une
hypoalbuminémie (taux d’albumine <inférieure a 30 g/L)
- Une protéinurie  supérieure  a 50mg/kg/jour chez 1’enfant, ou

un ratio protéinurie/Créatininurie supérieur a 0,2g/mmol.

Le syndrome néphrotique idiopathique (SNI) ou néphrose lipoidique est I’étiologie la plus
fréquente de syndrome néphrotique en pédiatrie, représentant plus de 90% des cas de syndrome
néphrotique.

Le SNI est considéré comme « pur » s’il n’y a ni atteinte rénale organique, ni hématurie
macroscopique, ni hypertension artérielle.

Sur le plan histologique, en pédiatrie, dans 80 % des cas le SNI est associé a des 1ésions
glomérulaires minimes (LGM) qui se caractérisent par 1’absence de lésions glomérulaires en
microscopie optique et, en microscopie électronique, a une fusion des pieds des podocytes. Plus
rarement, une hyalinose segmentaire et focale (HSF) ou une prolifération mésangiale de pronostic

plus défavorable sont mises en évidence. (1-3)

Physiopathologie :

La protéinurie dans le syndrome néphrotique idiopathique est due a une altération de la capacité
de filtration de la barriere glomérulaire.

La barriere de filtration glomérulaire sépare le plasma de la chambre urinaire dans le capillaire
glomérulaire.

Elle est constituée de 3 éléments principaux :

- Les cellules endothéliales fenestrées

-La membrane basale glomérulaire riche en glycoprotéines anioniques chargée négativement qui
conferent a la membrane une sélectivité de charge en régulant notamment la filtration de
I’albumine, gros anion chargé négativement.

-Les cellules épithéliales appelées podocytes avec leurs prolongements, les pédicelles. L’espace

formé entre 2 pédicelles adjacents constitue le diaphragme de fente. Cette fente de filtration est
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recouverte d’une membrane tendue entre les 2 pédicelles qui représente la principale barriere de
filtration aux macromolécules par filtration de taille. En situation physiologique, les molécules

d’un poids moléculaire >40KDa ne peuvent pas passer.
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Dans le SNI a LGM, il existe une perte des charges électronégatives de la membrane basale qui
entraine une fusion des pieds des podocytes et ainsi une perte de la sélectivité de taille et de charge
de la barriere de filtration glomérulaire avec comme résultant une albuminurie conséquente. La
fuite urinaire d’albumine devient supérieure a la syntheése hépatique de celle-ci, entrainant une
hypoalbuminémie.

Cette hypoalbuminémie entraine une diminution de la pression oncotique qui est associée a une
modification de la perméabilité capillaire et a une réabsorption inadaptée de sodium dans le tubule

distal. (4) (5)

Diagnostic :

L’étiologie du syndrome néphrotique idiopathique reste a ce jour inconnue. Cependant
I’implication du systeme immunitaire est clairement établie. Le r6le d’un facteur circulant est
également fortement suspecté. En effet, I’injection de plasma de patient malade a des souris nudes
entraine une protéinurie. De méme, dans les cas de syndromes néphrotiques corticorésistants non
génétiques évoluant vers I'insuffisance rénale terminale ayant bénéficié d’une greffe rénale, il est
observé une rechute de la maladie sur le greffon dans 60% des cas. (6)

Pour abonder I’origine immunologique, un facteur déclenchant comme une infection virale peut

étre retrouvé dans les jours précédents le diagnostic. (7)
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La symptomatologie se traduit par 1’apparition souvent brutale d’cedemes, blancs, mous, indolores
et prenant le godet avec une prise de poids associée et un possible tableau d’anasarque
(épanchement pleural, ascite ou hydrocele).

Des douleurs abdominales, une asthénie, une hématurie macroscopique et/ou une hypertension

artérielle (HTA) peuvent étre associés. (8)

En pédiatrie, dans le cadre d’un syndrome néphrotique sans insuffisance rénale, sans hématurie
macroscopique (une hématurie microscopique est tolérée), sans HTA et avec un complément
normal chez des patients agés de plus de 1 an et prépubere le diagnostic de SNI est retenue et la
biopsie rénale n’est pas nécessaire. Les recommandations IPNA HAS sur le SNI pédiatrique

préconisent la réalisation d’une biopsie chez les patients agés de plus de 12 ans. (1) (9,10)

-Traitement symptomatique :
Une restriction sodée avec régime pauvre en sel doit €tre instauré a la phase aigiie comme
traitement du syndrome cedémateux. Une restriction hydrique doit étre associée s’il existe une

hyponatrémie.

Le régime doit également étre limité en sucres rapides lors du traitement par corticothérapie et des

apports suffisants en calcium et vitamine D doivent étre assurés.

Les indications de perfusions d’albumine sont rares et réservées principalement aux situations

d’hypovolémie symptomatique (tachycardie, hypotension artérielle...)

Les diurétiques sont a éviter car ils majorent le risque d’hypovolémie et de thromboses. Ils peuvent
étre utilisés apres avis spécialisé dans les situations d’cedemes ou d’épanchements trés importants

avec retentissement clinique, et leur utilisation est souvent précédée d’une perfusion d’albumine.

Les mesures de prévention des thromboses sont a appliquer systématiquement, notamment en
évitant le repos strict au lit et en favorisant la mobilisation de I’enfant et en corrigeant une
éventuelle hypovolémie. Une anticoagulation préventive tel que 1’héparine de bas poids
moléculaire ou un anti-agrégant plaquettaire peut &étre utilisés, mais sans consensus. Aucun
traitement n’est recommandé de fagon systématique.

La mise a jour du calendrier vaccinal est recommandée, avec notamment la vaccination
antigrippale annuelle et la vaccination pneumoccocique 23-valente. Les vaccins vivants sont contre

indiqués sous corticothérapie forte dose (>2mg/kg/jr) ou sous traitements immunosuppresseurs.
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Une antibiothérapie sera instaurée seulement dans les cas d’infections déclarées. Il n’y a pas

d’indication a une antibioprophylaxie systématique lors des poussées. (1)

-Traitement spécifique :

Le traitement de 1’épisode initial repose sur la corticothérapie (prednisone a la dose de
60mg/m?2/jour pendant 4 semaines.

La rémission est définie par un rapport protéinurie/créatininurie inférieur a 20 mg/mmol (ou 0,2
g/g) ou une protéinurie négative (ou traces) aux albustix au moins 3 jours consécutifs.

Elle survient dans 70% des cas dans les 10 jours suivant I’instauration du traitement et dans 90 %
des cas au bout de 4 semaines.

Le syndrome néphrotique est alors dit corticosensible (SNCS).

En cas de rémission, la corticothérapie est poursuivie a la dose de 40mg/m2, un jour sur 2 pendant
4 semaines puis arrétée.

Il n’est plus recommandé d’effectuer une décroissance progressive de la corticothérapie par paliers.
En cas de non-rémission a I’issue des 4 semaines de corticothérapie a 60mg/m2/jour, 3 perfusions
de methylprednisolone a la dose de 1g/1,73m2 sont réalisées en France.

Le syndrome néphrotique est défini comme corticorésistant si la protéinurie néphrotique persiste

apres réalisation des bolus. (1,9,10)

80 %, des patients avec un SNCS vont rechuter. On parle de syndrome néphrotique
corticodépendant (SNCD) en cas de survenue de 2 rechutes sous corticothérapie ou dans les 15
jours suivant I’arrét. Le terme de « rechuteurs fréquents » ou « Frequent relapser NS » est utilisé
en cas de survenue de 2 rechutes completes en 6 mois ou 3 rechutes completes en 1 ans

(10).

Pour les rechutes, la premiere ligne de traitement reste la corticothérapie. Les modalités ont
récemment évolué.

Pour les SNCD, les recommandations HAS de la prise en charge du SNI préconisaient I’ utilisation
de corticothérapie a la dose de 60 mg/m2/jour a poursuivre 6-8 jours apres rémission puis 60
mg/m2 un jour sur deux pendant 15 jours, puis 45 mg/m2 un jour sur deux pendant 15 jours, puis
30 mg/m?2 un jour sur deux pendant 15 jours, puis 15 mg/m2 (ou au seuil de rechute) un jour sur

deux pendant 12 a 18 mois.
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Pour les rechutes espacées (plus de 3 mois apres ’arrét de la corticothérapie), les modalités de
traitement étaient les suivantes : prednisone 60 mg/m2/j jusqu’a 6-8 jours apres rémission puis 60
mg/m2 un jour sur deux pendant 1 mois, puis 45 mg/m?2 un jour sur deux pendant 1 mois, puis 30
mg/m?2 un jour sur deux pendant 1 mois puis 15 mg/m2 un jour sur deux pendant 1 mois, puis
arrét. (1)

Récemment il a été montré que la poursuite de la corticothérapie au long cours et la décroissance
progressive n’avait pas d’intérét, avec 1’absence de différence a 1 an avec I’utilisation d’une
corticothérapie de plus courte durée. (11,12)

Il est maintenant recommandé en cas de rechutes de reprendre la corticothérapie a dose pleine (soit
60mg/m?2/jour) jusqu’a 3 jours apres la disparition de la protéinurie, puis 40mg/m2 un jour sur 2

pendant 4 semaines puis d’arréter le traitement.

Pour les enfants avec des rechutes fréquentes, la corticothérapie peut étre jugée insuffisante ou
devenir toxique suite a des utilisations itératives, avec 1’apparition de complications comme le
ralentissement de la croissance staturale, 1’ostéoporose, la cataracte, le diabete.

D’autres traitements immunosuppresseurs sont alors utilisés :

- Le levamisole est un immunomodulateur actuellement proposé en cas de syndrome
néphrotique a rechutes fréquentes ou faible niveau de corticodépendance. La posologie
recommandée est de 2,5 mg/kg, un jour sur deux pour une durée de 12 a 18 mois. La prescription
se fait sur autorisation d’acces compassionnel accordée par I’ANSM a titre nominatif.

Les effets indésirables sont rares, les plus communs étant le rash cutané, la neutropénie et les
anomalies du bilan hépatique. Un effet indésirable plus rare noté est la survenue de vascularites a
ANCA, notamment en cas de traitement prolongé.

La surveillance repose sur la réalisation d’'une numération formule sanguine (NFS) et d’un bilan
hépatique tous les 3 mois. En cas de traitement prolongé, la recherche d’ANCA est également
recommandé, avant I’initiation puis tous les 6 a 12 mois.

- Le mycophenolate mofetil est utilisé dans les SN a rechutes fréquentes ou dans les SNCD.
La posologie est de 1200mg/m2/jour pour viser une aire sous courbe (ASC) cible au-dessus de 50
mg/h/l. La durée du traitement est de 12 a 24 mois avec un arrét progressif.

Les effets secondaires les plus fréquents sont principalement digestifs (diarrhées, douleurs
abdominales...). Rarement il peut étre responsable d’anémie, de leucopénie ou d’élévation des
transaminases. Il est donc nécessaire de réaliser une NFS et un bilan hépatique tous les 3 mois pour

surveillance. Une attention particulicre doit étre portée chez les adolescentes car le mycophenolate

29



est une molécule tératogene. Une contraception est obligatoire et un formulaire d’information doit

étre signé chaque année.

Les anticalcineurines peuvent également étre utilisées avec 2 molécules :

-La ciclosporine qui aide a maintenir une rémission malgré 1'arrét de la corticothérapie mais des
rechutes sous fréquentes lors de la décroissance ou de I’arrét du traitement. La dose prescrite est
de 150mg/kg/jour en 2 prises. 1l est recommandé de surveiller les dosages sanguins en dosant le
taux résiduel (TO), de facon mensuelle puis tous les 3 mois, notamment en raison du risque de
néphrotoxicité. La NFS, le bilan hépatique, la fonction rénale, la kaliémie et la tension artérielle
doivent également étre surveillés de facon réguliere. Une hypertrichose et une hypertophie
gingivale sont des effets secondaires possibles. Comme pour les autres immunosuppresseurs, il
faut prendre en compte le risque d’infections opportunistes.

La ciclosporine est un médicament métabolisé par le cytochrome P3A4.1l faut donc prendre en

compte le risque d’interaction avec de nombreux médicaments inhibiteurs enzymatiques.

- Le tacrolimus fait également partie de la famille des anticalcineurines. Il est souvent
préféré a la ciclosporine devant I’absence des effets secondaires a type d’hypertrichose et
d’hypertrophie gingivale. La dose utilisée est de 0,2mg/kg/jour. La méme surveillance clinique et
biologique qu’un traitement par Ciclosporine est nécessaire avec suivi biologique des taux
résiduels également, et il est 1a aussi recommandé d’éviter un traitement prolongé au-dela de 2 a
3 ans. Le risque d’interactions médicamenteuses est présent par le méme mécanisme. Le

Tacrolimus peut également induire un diabete, notamment chez les patients avec terrain a risque.

- Le rituximab est un anticorps anti CD20 qui agit en induisant une déplétion en
lymphocytes B. Il est recommandé en cas de rechutes fréquentes ou de corticodépendance, apres
échec d’un autre traitement immunosuppresseur (autre que les corticoides), ou en cas de difficultés
de prise des traitements oraux. L.’administration du Rituximab doit se faire en milieu hospitalier,
par perfusion a dose de 375 mg/m? de surface corporelle, le plus souvent en 1 a 2 perfusions
hebdomadaires.

Un suivi du phénotypage lymphocytaire fréquent est recommandé.

Une surveillance du risque infectieux et de la NFS réguliere est nécessaire (risque de neutropénie)
Une sérologie de I’hépatite B pour vérifier 1’absence d’infection et un dosage des

Immunoglobulines est recommandée avant 1’introduction du traitement.
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- Les agents alkylants comme le cyclophosphamide sont de moins en moins utilisés du fait
de leur toxicité avec notamment un risque gonadotoxique, tératogene et hématologique.

Le cyclophosphamide est prescrit pour une durée de 10 a 12 semaines avec une dose cumulée de
160mg/kg.

Le chlorambucil est un autre agent alkylant pouvant étre utilisé.

- L’azathioprine est un autre immunosuppresseur de moins en moins utilisé¢ du fait de sa

toxicité avec un risque accru de cancers de la peau, et un risque rare mais existant de lymphomes.

(D

Evolution /pronostic :

90 2 95% des SNI de I’enfant sont corticosensibles.

Le pronostic rénal dans les formes corticosensibles est favorable avec une fonction rénale en
général préservée a long terme.

Mais 70 a 80% des enfants avec un SNCS vont présenter des rechutes et 40% vont devenir

corticodépendants. (3) (13) (14)

Historiquement, les premieres études sur le devenir a long terme des patients mettaient en évidence
que le SNI avait tendance a s’éteindre avec 1’age, avec seulement 6 a 20% des malades qui
gardaient une maladie active a I’age adulte selon les études les plus anciennes dans les années 1980
(15,16)

Par la suite, au début des années 2000, les études de Fakhouri et al, et de Ruth et.al, montrent des
résultats moins favorables avec 30-40% des patients qui garderaient une maladie active avec des
rechutes a 1’age adulte. (17,18)

Sur les dernieres études, seules des petites séries monocentriques ont retrouvé des résultats
similaires. (19)

La grande majorité de ces patients avec maladie active a 1’age adulte gardent une fonction rénale
normale.

Cependant dans ces études, les effets secondaires des traitements sont peu abordés.
En effet, une majorité de ces patients a bénéficié de traitements immunosuppresseurs au long cours

pouvant entrainer différents types de complications (risque cardiovasculaire, obésité, ostéoporose,
stérilité, cancers secondaires...)

Ces études n’ont par ailleurs pas pris en considération I’impact psychosocial de la maladie chez
ses patients au long cours, a savoir le retentissement sur la scolarité, I’impact sur 1’insertion
professionnelle et sur la vie conjugale.
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Nous proposons la réalisation de I’étude KITADINS dont I’objectif sera d’étudier le devenir a long
terme des enfants avec un syndrome néphrotique corticosensible en région Occitanie, d’identifier

des facteurs de risque d’avoir une maladie active a 1I’age adulte et d’évaluer I’impact psychosocial

de la maladie.
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ABSTRACT

Background and aims: The clinical presentation, treatment, and short-term outcome of

steroidsensitive nephrotic syndrome (SSNS) in pediatric patients have been extensively studied.
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By contrast, there are limited data available on the long-term outcome of these patients in
adulthood and most of the existing studies are based on small patient series from the 1980s. This
retrospective study aimed to assess the adult outcomes of a large cohort of patients with pediatric-

onset SSNS in Occitanie Region, France.

Methods: Patients born before 1997 with a pediatric onset SSNS followed up in one of the three
university hospital of the Occitanie region were included. The identification of eligible patients
was carried out by matching datas from the PMSI registries, and from CEMARA/BAMARA the
French rare disease registry. Clinical and biological data, therapies used as well as the number of
relapses were collected for each patient. The patients were considered as cured if there was no
relapse or 4 years. Patient outcomes were analysed at transfer time to adulthood and at last
followup, with a target mean follow up duration by adult team of 5 years. Risk factors for active

SSNS and chronic kidney disease in adulthood were analysed.

Results: A total of 169 patients were considered for inclusion with a median age at diagnosis of
4.8 years. Of these, 134 patients were included in the study, and 117 experienced at least one
relapse (88%). At the transfer time to the adult nephrology team (median age: 20.1 years), 96
patients (71%) had still active SSNS. Risk factors for active disease included younger age at SSNS
onset, the need for prednisolone pulses to obtain remission at the first episode, and the use of
immunosuppressive therapies such as levamisole, cyclophosphamide, calcineurin inhibitors,

mycophenolate mofetil, or rituximab.

At the last follow-up in adulthood (median duration 7 years from transfer), out of the 96 patients
with active disease at transfer time, 14 were lost of follow-up, 39 were considered cured, and 43
were not. Eleven patients had chronic renal failure (eight with stage 2 CKD), and three reached

end-stage-renal disease. No specific risk factors for SSNS persistence in adulthood were identified.

The educational level was similar to the general population of Occitanie and 76,7% of patients
were employed at the time of the survey. The disease strongly influenced at least one aspect of
daily life (professional, private, or educational) for 72.1% of patients, and 9.3% reported
impairment in all three aspects.

Conclusion: This study highlights a higher rate of active SSNS at the transfer time to adulthood
than previously described. However, the long-term prognosis remains favorable in terms of renal
function and cure rates, with nearly 90% of patients having normal renal function and about

twothirds considered as cured at the last follow-up.
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INTRODUCTION:

Idiopathic NS (INS) is the most common form of NS in children but remains a rare disease, with
an incidence of about 1-4 per 100,000 (1). The disease is most common in children between the
age of 2 and 7, with a median age at onset of 4.1 years, and male/female ratio of 3 :1 (1,2). A
distinction is made between steroid-sensitive nephrotic syndrome (SSNS), representing 90-95% of
pediatric cases, and steroid-resistant nephrotic syndrome (SRNS), whose prognosis is particularly
unfavorable, with 50% of patients developing end-stage renal disease before adulthood (2—4). By
contrast, according to literature data, most patients with SSNS have a normal glomerular filtration
rate (GFR) at the transfer time to adult nephrology team.

However, 70 to 80% of patients with SSNS experience relapses, and about 50%-60% will become
steroid-dependent or frequent relapsers (1,5,6). Historical studies in the 1980s shore that the
disease had a favorable progression with age, as only 6 to 20% of patients have an active disease
in adulthood (7,8). According to more recent literature data, NS remains active in 30 to 40% of
patients at 18 years old, with 95% of them having a normal renal function (3,9,10). However, few
data are available on the long-term evolution of these patients in adulthood. The published studies
are only based on small single-center cohorts.

Therefore, the aim of our study was to describe the clinical and biological data, therapeutic
management, and renal outcome of patients with SSNS in a large area in France (Occitanie region)
with a population of nearly six million inhabitants

In addition, we intented to identify risk factors of active disease in adulthood for pediatric SSNS

and also evaluate the social impact of the disease both in childhood and in adulthood.

MATERIAL AND METHODS:

Study design: A regional retrospective study was performed, including patients with pediatric
onset SSNS followed in one of the 2 pediatric nephrology centers in Occitanie, France
(Montpellier-Nimes and Toulouse university hospitals). To improve completeness, patients were
identified by crossing data from three different registries: the common nomenclature of medical
treatment (patients under 18 years, diagnosed with INS), the national rare disease registry
(CEMARA/BAMARA: INS, SSNS), and local registries specific to each center. The study was
approved by the Institutional Review Board of Montpellier University Hospital (2019_
IRBMTP_03-20) and is in agreement with the Declaration of Helsinki (11).
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The primary endpoints of the study were the percentage of patients with active disease at transfer
time to adult care and at the last follow-up in adulthood. The secondary endpoints included the
evaluation of kidney function at transition to adult care and at the last follow-up.

The study also aimed to identify potential risk factors for active disease at transition to adult care

and to assess the social impact of INS on patients' education, employment, relationships, fertility,

and overall quality of life.

Inclusion criteria:

Patient born before 1996 with a diagnosis of SSNS before age of 18 years followed in a pediatric
center in Occitanie region with an expected follow-up of at least 5 years in adulthood. Patients
with steroid-resistant nephrotic syndrome at first flare were excluded from the study. INS was
defined by urine protein excretion > 50mg/kg/day or urinary protein to creatinine ratio >
0,2g/mmol and a hypoalbuminemia (serum albumin level <30g/L).

Remission of NS was defined by a proteinuria < 30mg/mmol or a negative dip stick (Albustix) or
trace for three consecutive days.

A relapse was defined by urinary protein to creatinine ratio > 0.2 g/mmol or dip stick > 3+ over 3
days in a row.

A patient without relapse after 4 years of follow-up was considered cured. By contrast, patient who

did not meet this criteria was considered to have an active disease.

INS therapeutic management:

According to the french recommandations, patients were treated with prednisone at a dose of
60mg/m? BSA on a daily basis for 4 weeks, followed by a dose of 60mg/m? BSA on alternate
regimen for 8 weeks, with a tapering dose (15mg/m?2 every 2 weeks) over a duration of 4.5 months
(cumulative steroids dose 3990 mg/m?). In cases where remission criteria were not met at 4 weeks,
three pulses of intravenous methylprednisolone 1 gramme/m? BSAwere administered (12). Other
immunosuppressive regimens used in childhood included levamisole, azathioprine (Aza),
mycophenolate mofetil (MMF), chloraminophen, cyclophosphamide (Cya), calcineurin inhibitors
(tacrolimus (Tac), ciclosporin (Cyc), and rituximab (Rtx). In adulthood, only calcineurin
inhibitors, mycophenolate mofetil, and rituximab were used in our patients. In case of relapse, all

patients were treated with steroids. Duration and dose of steroids were not collected.

Clinical and biological data were collected at four time points: INS onset, follow up in pediatric
period, transfer time to adult team and at last follow up in adult care with a minimal expected

follow up of 5 years.
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Following data were collected at INS onset: sex, age, remission after 4 weeks treatment with
steroids, the use of steroid pulse to achieve remission, the occurrence of relapses, the time to first
relapse the number of relapses by patient as well as the use and type of other immunosuppressive
treatments received.

At transition to adult care and at the last follow-up in adult care, data on age, presence of active
disease, GFR, proteinuria, blood pressure, and immunosuppressive regimens were collected. The
following potential side effects of the disease or therapies used were collected in adulthood: impact
on growth (changes in height SD from childhood to adulthood using the 2000 CDC growth charts),

BMLI, cardiovascular events, ophthalmologic complications and potential impact on fertility (13) .

The date of « transfer to adult care» corresponded to the date of the first consultation or
hospitalization in any adult medical department related to INS management.
Data at last adult care follow-up corresponded to the last follow-up visit or to the last data collected

by phone contact with the patient in adulthood.

Potentials risks factors of an active disease at transfer time to adult care were assessed.

Kidney impairment was assessed with the following parameters: significant proteinuria without
clinical relapses, high blood pressure defined using TASK Force definition, stages of CKD (GFR
was assessed with Schwartz formula at transfer time and with Cockroft and Gault equation at last
adult follow up. (14).

Significant proteinuria related to CKD in adulthood was defined by urine protein excretion >
0,3g/day or urinary protein to creatinine ratio > 30mg/mmol or dip stick > 1+ in non-relapsing

patient.

Social impact of INS:

Patients were contacted by phone to complete a survey (supplementary data), which included
questions about their highest education degree, current employment status, relationship status,
fertility, and number of children. Specifically, patients were asked to answer "yes" or "no" to
three simple questions asking whether INS had impacted their scholarship, professional, and/or

private life.

Statistical analysis:

Statistical analysis was computed using SAS 9.4, and Excel (2016version).
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Quantitative variables are expressed as medians and quartiles and were compared using
nonparametric Wilcoxon-Mann-Whitney test or Student test as appropriate. Qualitative variables
are expressed as number and percentage and were compared using Fisher exact test or Chi? test as
appropriate. For identification of risk factors of active disease at transfer and at last follow up in
adult care, univariate and multivariate correlation analyses were performed to determine risk
factors. The Firth correction was applied to add one by one the variables that posed a convergence
problem. They were retained in the model if they had a p-value <0.10.A p value < 0.05 was
considered as significant.

Roc curve assay prediction of active disease in adulthood related to number of relapses in

childhood (Youden index).

RESULTS:

Population description:

A total of 169 patients diagnosed with INS between 1983 and 2008 were included (82 from
Montpellier-Nimes and 87 from Toulouse). 67,4% were males (114/169) with a male: female ratio
of 2,1. The median age at diagnosis was 5,2 years (Q1 2,9; Q3 8,8) 88,8% of patients (144/162)
experienced at last one relapse.

The median number of relapses per patient was 8 (Q1 2.00; Q3 16,7) with a median time to first
relapse after INS onset of 5 months. (Q1 4; Q3 9)

162 patients (95.8%) achieved remission within 4 weeks with usual therapy.

7 patients (4.1%) required intravenous steroids pulses. Unfortunately, 35 patients (20.7%) could
not be included to statistical analysis because nephrotic syndrome activity at transition to adult
care could not be assessed or not met criteria of INS cured and were considered to be lost of follow
up. A total of 134 patients had evaluable nephrotic syndrome activity at the time of transition to

adulthood (Fig.1: flow chart). Their clinical and biological data were in table 1.

Transfer to adulthood:

The median pediatric follow-up time was 16.0 years (Q1 14.2, Q3 18.2) and the median age at
transfer time to adult nephrology team was 20,1 years (Q1 18.7; Q3 21.6). 96/134 patients (71,6%)
had active disease at transfer. 11/85 patients (12,9%) had high blood pressure and 16/81 (19,7%)
had significant chronic proteinuria. Of the 81 patients for whom GFR was available, only one had
CKD grade 2. All other patients had a GFR> 90ml/min/1.73m?2.

At the last adult follow up:
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96 patients who had an active INS at transfer were considered for analysis at last follow up in
adulthood. The median age at this time was 25,6 years (Q1 17.5; Q3 30.1). The median time of
follow up in adult care was 6,9 years (Q1 1,7; Q3 10,8). 12/63 patients (19,1%) and 24/66 (36,4%)
had respectively a significant proteinuria and a high blood pressure. 77/120 patients (64,2%) were

considered cured, with a follow-up period of at least 4 years without relapse.

Out of the 134 patients included in the study, 14 patients were lost of follow-up with non-evaluable
disease activity in adulthood. 43 (32%) had still active disease at last follow-up and 77/120 patients
(64,2%) had non-active disease with at least 4 years of follow-up without relapse (38 patients with

non-active INS at transition to adult care and 39 patients at last follow-up).

Kidney impairment evaluation:

Data on kidney impairment were available for 70/96 patients (72,9%). 11/96 (15%) had CKD at
last follow up in adulthood. Of these, 8 patients had CKD grade 2. The 3 last patients experienced
end-stage renal disease. 2 of them had an initial SSNS that became secondarily steroid resistant
nephrotic syndrome. The third patient had a severe hypertensive nephropathy in association with
SSNS that led to ESRD. They had kidney transplantation but with no recurrence on the kidney

transplant.

Risk factors of active disease at transfer to adulthood (Table 2):

Patients with active INS at transfer to adulthood had a significantly higher number of relapses than
patients with non-active INS (median 14 vs 2; p < 0.0001; OR=1,51 in multivariate analysis).
Patients who received immunosuppressive treatments in addition to steroids in childhood had a
higher risk of active disease in adulthood. Only azathioprine treatment did not show an increased
risk of active disease but the number of patients who received this treatment was small (n=6). The
use of steroid pulse to achieve remission at the first flair was also identified as a risk factor in
multivariate analysis (OR=0.01 (<0.0-0.91); p = 0,045).

Younger age at first attack is significantly associated with risk of active disease at transition to
adulthood, (OR = 1,65 (1.28-2.11)). Male gender was not identified as a significant risk factor (p
= 0,0649). 23% of patients had persistent proteinuria in the active INS group versus O in the
nonactive INS group but no significant difference was found (p= 0,0626)

Time to first relapse or having high blood pressure at transition to adulthood were not identified as
risk factors for active INS.

Risk factors of active disease at last follow up: (Table 3)
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For the analysis at last follow-up in adulthood, we kept the 96 patients who had an active INS at
the transfer. None of the variables studied in our study were identified as a risk factor for active
disease at last follow-up or as a predictor of cure.

Presence of high blood pressure in adulthood tends to increase the risk of active NS at last followup
but without significant difference (p=0,085).

By contrast to the childhood, the use of any immunosuppressive therapies other than steroids in

adulthood does not appear to increase the risk of persistent active disease.

Risk factors of chronic renal failure at last follow up: (table 3)
The variables identified as a risk factor for chronic renal failure in adulthood were HBP (p=0,013)

and the use of calcineurin inhibitors (p=0,0412).

ROC curve: relapses as risk factor prediction of active disease at transfer time. (Figure 2) We
performed a ROC curve to predict disease activity at transfer according to the number of relapses.
The AUC was 0.858 (95% CI: [0.79; 0.925]).

The threshold of at least 8 relapses appeared to have the best sensitivity (69,1%) and specificity

(87,5%) and can be used as a prognosis of still having an active disease in adulthood.

Adpverses events potentially related to INS therapies:

In our study, there was no impact on the final height of our patients.

Median height SD variation between INS onset and adulthood was: -0.21 (Q1 -1.13; Q3 0.32).
Only 2/80 patients (2,5%) had a short stature at adulthood (< -2DS).

At the last adult follow-up, our patients had a median BMI of 22,8 (Q1 21; Q3 26,4). 21,2% were
overweight and 9,1% were obese according to the WHO classification (15).

The prevalence of obesity in our patients was not different compared with the general French
population. Indeed, obesity concerns 9.2% of young adults between 18 and 24 years old and 13.8%
of 25-34 years old (16). Ophthalmologic impairments (cataract or elevation of intraocular pressure)
were highlighted in 6/43 (13,9%) patients. 24/66 (36.4%) patients had HBP at last follow-up. There
were no other major cardiovascular events reported in our cohort.

Metabolic skeletal disorders (osteoporosis or osteopenia) were reported by 10 of 43 patients
(23.2%).2 patients reported fertility abnormalities, both were treated with cyclophosphamide in
the childhood. At last, no cases of malignancy have been reported in our cohort.

Social outcomes: (table 4, figures 3A and 3B)
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43/169 of patients (25,4%) responded to the survey. Data regarding the socio-economic status of
patients, including relationship status, number of children, professional activity, and educational
level, were summarized in Table 4. 31 patients (72,1%) reported that NS had impacted at least

one aspect of their life (professional, private, or educational), while 4 patients (9.3%) stated that

all three aspects were affected.

Figures 3A and 3B compared the educational levels and socio-professional categories of the
patients, according to the National Institute of Statistics and Economic Studies (INSEE)
nomenclature of professions and socio-professional categories (PCS) 2020, with the general

population of Occitanie.

DISCUSSION:

To our knowledge, this is the largest recent cohort of adult’s patients having pediatric onset SSNS,
with a long-term follow-up of more than 5 years in adults nephrology team. It concerns a hundred
patients with nephrotic syndrome in Occitanie, a french region with a population of more than 6
million inhabitants.

Although this study was a retrospective registry-based cohort, our regional organization allowed
for an exhaustive collection of data, thereby minimizing the usual biases of retrospective
recruitment. This approach provided us with a comprehensive view of the overall incidence of INS
in the Occitanie region.

In comparison to the Nephrovir study conducted by Dossier et al, which examined the 5-year
outcomes of children with INS in a cohort of 174 patients with SSNS diagnosed between 2007 and
2010, the median age of our patients at SSNS onset was slightly higher (5.2 years vs. 4.1 years).
Additionally, we had a higher rate of relapsers (88.8% vs. 79.3%) (2).

By contrast to previous studies, our results revealed a higher percentage of patients with an active
disease at the time of transfer to adult care, with 71.6% of patients still experiencing an active
disease. Early studies in the 1980s reported that only 6% to 20% of NS cases remained active in
the long term (6,7). In the 2000’s, Fakhouri et al. highlighted that 42% of patients had an active
disease in adulthood but considering only the occurrence of relapses without taking into account
the length of follow-up. Similarly, in a study conducted by Ruth et al., only 42 out of 138 initially
enrolled patients were analyzed in adulthood, with 33% of them having an active disease based

solely on relapse occurrence. More recently, Korsgaard et al. reported similar results, with 31% of
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patients having an active disease in adulthood. It's worth noting that these latter studies were small
single-center cohorts with a limited number of patients.(3,9,10)

Our criteria for defining a "non-active disease" was more stringent than in others studies with a
follow-up of at least 4 years without relapses and therefore probably at least 2 years without any
immunosuppressive therapy. Indeed, according to the French recommendations, the usual average
duration of the following therapies before a withdrawal were 18 months for levamisole and MMF,
6 months for Cyclophosphamide with a cumulative dose equal or less than 168mg/m?, and 18 to
24 months for calcineurins inhibitors. We therefore have the most stringent definition to consider
an active disease. This led to a higher rate of active disease at transition to adulthood compared to

other studies.

Previous studies demonstrated that most patients maintained long-term preserved kidney function.
For instance, Fakhouri et al. reported that only 1/102 patient progressed to end-stage renal disease.
GFR remained in normal range in all patients in 2 other studies. (3,9,18). Although the majority of
our patients had a normal glomerular filtration rate (GFR) at the last follow-up. we highlighted a
higher rate of chronic renal failure in our cohort than in previous studies (11/70, 15% of patients)
Kidney failure in our patients may be attributed to several factors, including disease progression
with worsening focal segmental glomerulosclerosis (FSGS) lesions and/or nephron reduction. This
hypothesis is supported by the presence of significant chronic proteinuria in our patients without
INS relapse (22.7%). The side effects of immunosuppressive therapies, such as the nephrotoxicity
of calcineurin inhibitors or vascular damage associated with the long-term use of steroids, may
also contribute to these results. The very long term of follow up of our patients compared to
previous studies (median age of 25 years) could also explain the higher rate of CKD and kidney
impairment.

Two of our patients who reached end-stage renal disease (ESRD) subsequently developed steroid
resistance due to complete non-compliance with their treatment after transition to adult care.

This highlights the importance of promoting good treatment adherence and prepare transition to
adulhood to mitigate the risk of poor outcomes, which remains a significant challenge in our

care.

Our study highlighted some risk factors for active disease at the time of transfer to adulthood: a
high number of relapses during childhood, the use of immunosuppressive therapies (such as
MMF, levamisole, chloraminophen, calcineurin inhibitors) during childhood, and the
requirement of steroid pulses at the onset of INS to achieve remission. These risk factors are

consistent with those found in previous studies (3, 8, 9). A high number of relapses during
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childhood was identified as a significant risk factor in the studies conducted by Ruth, Fakhouri,
and Korsgaard (3, 9, 10). The onset of the disease at a younger age was only identified as a
significant risk factor in univariate analysis in Fakhouri's and the Nephrovir studies, but not in

others (6, 9).

Regarding the long-term side effects of therapies used in INS, our study found no significant
impact of the disease or treatment on growth. These results are consistent with the study by Ruth
et al., where the adult height of patients remained within the normal range (3). We also found that
the prevalence of obesity in adulthood appeared to be similar to that of the general population.
These results are consistent with those of Skrzypczyk et al. (18).

In our cohort, 24/66 patients (36.4%) had high blood pressure (HBP) at the last follow-up,
including 15 out of 42 patients (46.9%) with an active disease. Skrzypczyk et al. found a 13%
prevalence of HBP, which was higher than the prevalence in the general Polish population.
Fakhouri et al. reported only 7% of patients with HBP at the last follow-up (9, 18). Our higher rate
of HBP was likely due to a higher rate of active disease and, therefore, a higher use of steroids in
adulthood.

There were no other major cardiovascular complications in our patients. This may be explained by
the fact that complications such as type 2 diabetes develop in older patients.

In our cohort, 6 out of 43 patients (13.9%) reported ophthalmologic complications. According to
the literature, ophthalmologic complications are present in 6 to 20% of INS cases, which is
consistent with our results. This underscores the need for regular long-term ophthalmologic
follow-up in patients with INS (19-22). Mineral bone disorders such as osteoporosis or osteopenia
were reported by 10 out of 43 patients (23.2%). In Fakhouri et al study, 63% of patients had
osteoporosis (9). Data regarding bone mineral density (BMD) in patients with SSNS are
conflicting. Gulati et al. highlighted a decrease in spine bone mineral content (BMC) in 61% of
patients among 100 children with INS (23). By contrast, Leonard et al. found a normal BMC in 60
children with SSNS (24). Currently, new recommendations on SSNS management aim to reduce
steroid exposure and promote earlier use of immunosuppressive therapies to decrease the incidence
of steroids-related side effects in the future for patients with SSNS.

We assessed the impact of the disease on patients' educational attainment. Although the disease is
often diagnosed early in childhood, relapses were frequent during the teenage years, which
corresponds to a critical period for education. Overall, the educational outcomes were similar to
those of the general population of Occitanie. 42% of patients achieved tertiary education compared

to 31% of the Occitanie population (25). However, it is important to note that 69.8% of patients
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felt that IN'S had an impact on their scholarship. In terms of employment, 76.7% of respondents in
our questionnaire were employed, while 18% were unemployed or inactive. This corresponds to
62.3% employed and 18.6% inactive individuals in the general population of Occitanie in 2020
(26). Only scarce data on the social and economic impact of INS were available in the literature.
involving 61 patients with childhood NS from Poland, the percentage of INS survivors who
completed (41%) or were actively enrolled (20%) in higher education was higher than that of the

general Polish population (19%) (19).

The limitations of our study are commons biases associated with retrospective studies. There is a
possibility of errors and missing data in the data collection, although we made efforts to
minimize these biases through thorough data collection procedures. Additionally, on the social
level, caution must be exercised in interpreting our results, as not all included patients responded

to the survey, potentially introducing volunteer bias.

It is important to acknowledge that the long-term prognosis for children currently being
diagnosed may differ from the results of our study in the future, considering the advancements in
current therapies, particularly to promote the use of steroids-sparing immunosuppressive agents.
Further studies are necessary to evaluate the long-term outcomes of these patients and provide a

more comprehensive understanding of their prognosis.

In conclusion, by contrast to previous studies, our work revealed that approximately 2/3 of patients
with pediatric onset SSNS continue to have an active disease at the transfer time to adult team.
However, the prognosis regarding renal function remains favorable as long as there is good
adherence to treatment. This emphasizes the importance of a smooth transition to adult care and
the necessity of long-term follow-up for all SSNS patients, including those in sustained remission.
Nonetheless, the long-term outcomes remains favorable with 2/3 of patients considered as cured

at the last follow-up, at a median age of 25 years.
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FIGURE 1: Flow Chart:
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Table 1. Characteristics of the initial population with evaluable nephrotic syndrome

activity in adulthood

Characteristics at diagnosis

Sex, n (%)

Age at INS onset(years), median (Q1, Q3)

Remission within 4 weeks with usual therapy, n (%)

Steroids pulses at INS first flair, n (%)

Patients with relapse, n (%)

Time to first relapse (in months), median (Q1; Q3)

Number of relapses per patient, median (Q1; Q3)

Number of patient (%) 134

Available data for n patients

male 90 (67,2%)
female 44 (32.8%)

4.8 (2.64; 8.97)
n=133

123 (95,3%)
n=129

6 (4,6%)
n=129

117 (88%)
n=133

5(3;9)
n=74

10 (3; 18)
n=80

NOTE. Values expressed as number/total number (percent) or median (Q1; Q3)

Table 2. Risks factors of active nephrotic syndrome at transition to adulthood

Univariat
Active SN at transition to adulthood Multivariate analysis
e analysis
Patient . total . No Yes P value OR [CI ;95%] P value
Characteristics population
Age at INS onset 0.0521 1.65[1.28-2.11] <0,0001
(years) . 6.2 4.00
i'_81(323'7 >9) (3.1;9.1) (2.5:8.8)
- n=38 n=95
Male sex 90/134 (67.2) 69/96 (71.9)  0.0649 3.48 [0.9-13.5] 0.07
21/38
(55.3)
Number of relapses < 0.0001 1.51[1.25-1.81]  <0,0001
10 (3; 18) 2 (0:6) 14 (7 ; 20)
n=126 n=32 n=94
Time to first relapse 0.3941
5339 5(4;10) 5@3;8)
N=107 n=21 n=86
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Steroid pulse at INS
onset

Levamisole

Chloraminophen

Cya

Rtx

Tac /Cyc

Aza

MMF

Proteinuria

CKD stage2-5

High blood pressure

6/129 (4,7)

25/133(18.8)

33/134 (24.6)

36/134 (26.9)

10/134 (7.5)

51/134 (38.1)

6/132 (4.6)

46/134 (34.3)

16/81 (19.7)

1/79 (1.3)

11/85 (12.9)

2/38 (5,3)

1/38(2.6)

2/38(5.3)

4/38 (10.5)

0/38 (0)

2/38 (5.3)

0/38(0)

4/38 (10.5)

0/12 (0)

0/12(0)

0/14 (0)

4/91 (4,4) 1.0000
24/95(25.3)  0.0025
31/96 (32.3)  0.0011
32/96(33.3)  0,0073
10/96(10.4)  0.0386
49/96 (51) < 0.0001
6/94(6.4) 0.1813

0.0003
42/96 (43.8)

0.0626
16/69 (23.2)
1/67 (1.5) 1.0000
11/71(15.5)  0.1145

0.01 [<0.0-0.91]

7.85[0.99-62.2]

0.16 [0.03-0.96]

33.31[2.91-381]

0,045

0,05

0,04

0,004

NOTE. Values expressed as number/total number (percent) or median (Q1; Q3).

Table 3 a. Risk factors of active disease and renal failure at last follow up. Analysis on

initial population Healing at last follow up

Chronic Renal failure (CKD>1) at last follow up

Patient Total No Yes P-value  Total No Yes P-
characteristics population population value
Initial
population
Age at INS 3.82 (2.2
(years) 39(2.5:64) 3.8(24;5.6) 4.6(2.5 5.9) 3.9(2.2;6.2) 3.70 (2.0:4.8)

n=81 n=42 39.5)n=39 0.2586 n=70 n=59 n=11 0.6112

31/39
Male sex 60/82(73.2)  29/43(67.4) (79.5) 0.2189  53/71 (74.6) 43/60(71.7) 10/11(90.9)  0.2685
0.7357 0.2106

Number of 15 (8;21) 15 (9;20) 14 (7;21) 15 (9.0; 15 (9;21) 21(7;24)
relapses n=80 n=42 n=38 21.0)n=70 n=59 n=11
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5.03.0;8.0) 5.03.0 4.0 (3.0 0.7604 5.0 (3.0; 4.50 (3.0; 5.04.0;9.00 0.4863
n=74 ;7.0) ;8.5) 8.0) 8.0) n=11
n=38 n=36 n=65 n=54

Time to first
relapse
(months)

Steroid pulse 3/77 (3.9) 3/39(7.7)  0/38 (0.0) 0.2403  3/67 (4.5) 3/56 (5.4) 0/11 (0.0) 1.0000

at INS onset

2181259 |13

Levamisole 256) 10/38(26.3) 0.9400  19/70 (27.1) 43/59 (72.9) 8/11(72.7)  1.0000
Chioramingny 2782 334 1743 12/39 04070  26/71(36.6) 19/60 (31.7) 7/11(63.6)  0.0846
oraminop (39.5) (30.8)

en

Cya 29/82(35.4)  16/43 13/39 0.7139  26/71 (36.6) 22/60 (36.7) 4/11(36.4) 1.0000
(37.2) (33.3)

Ritx 9/82 (11.0)  5/43(11.6) 4/39(10.3) 1.0000 9/71 (12.7)  8/60 (13.3)  1/11 (9.1) 1.0000
23/43

Tac /Cyc 46/82 (56.1)  (53.5) 23/39(59.0) 0.6171 41/71(57.8) 32/60(53.3) 9/11(81.8) 0.1033

Aza 6/80 (7.5)  4/42(9.5) 2/38(5.3) 0.6777 5/69(72)  4/59(6.8)  1/10(10.0)  0.5545

MMEFE 40/82(48.8)  23/43 17/39(43.6) 0.3705  36/71 (50.7) 32/60 (53.3) 4/11(36.4) 0.3007
(53.5)

NOTE. Values expressed as number/total number (percent) or median (Q1; Q3).

Table 3 b. Risk factors of active disease iilure at . Analysis on population at transition

and renal and at last adult follow up llow up

Healing at last follow up Chronic Renal failure (CKD >1) at last

follow up

Patient . Total . o Yes P-value Total . No Yes P-
characteristics population population value
At transition
to adult care
Proteinuria

15/66(22.7) 8/35 (22.9) 7/31 (22.6) 0.9787 14/58(24.1) 10/50(20.0) 4/8(50.0) 0.0863
CKD stage2-5 1/67 (1.5) 1/40(2.5) 0/27(0.0) 1.0000 1/60 (1.67) 0/51(0.00) 1/9 (11.1) 0.1500

High blood  11/70 (15.7)5/40(12.5) 6/30(20.0) 0.5111 11/62 (17.7) 9/53(17) 2/9 (22.2) 0.6547
pressure

In adulthood

Proteinuria  12/63 (19.1)7/33 (21.2) 5/30(16.7) 0.6463 11/62 (17.74)9/52(17.31) 2/10 (20.00) 1.0000
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CKD stage2-5 11/70 (15.7)5/38 (13.2) 6/32 (18.7) 0.5219

Highblood  24/66 (36.4)9/34(26.5) 15/32 (46.9)0.0850 24/66(36.4) 16/55(29.1) 8/11 (72.7)  0.0130
pressure

Steroid 58/66(87.9) 31/36 27/30(90.0) 0.7189  56/65(86,1) 46/54 (85.2) 10/11(90.9) 1.0000
(86.1)
19/36

Tac /Cye 35066 (53.0) 5, g 16/30(53.3) 0.9641  35/65 (53.8) 26/54 (48.1) 9/11 (81.8)  0.0412
12 /136

MMF 26/65(40.0) (33.3) 14/29 (48.3)0.2216  27/64 (42.2) 21/54 (38.9) 6/10(60.0)  0.2995
18/32

Rix 35/62 (56.5)(56.2) 17/30(56.7) 0.9736  35/62 (56.4) 29/52 (55.8) 6/10 (60.0)  1.0000

NOTE. Values expressed as number/total number (percent) or median (Q1; Q3).

Figure 2 : prediction of disease activity in adulthood related to the number of relapse in the
childhood
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Figure 3A. Educational level: comparison with general population of Occitanie
45

Educational level (%) 42,1
40
34,8
35 31
30 26,6
24,2
25
20 18,2
15 11,6
10
5 2,3
0 ]

Little or not diploma NVQ or GNVQ French A level Terciary education

® population study B general population of Occitania

comparison of the socio-economic data of our population with the general population of Occitanie (in %)
Datas from INSEE 2020 (25) : Highest educational qualification of the non-schooled population aged 15 or over (in
%)
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Figure 3B: Employment by socio-professional category, comparison to general population
of Occitanie

Employment by socio-professional category (in %)
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shopkeepers and higher professions
company intellectual
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® population study B general population of Occitania

Employment by socio-professional category: compared to the general population of Occitanie. Source INSEE 2019
(26)
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Table 4: Socio-economic data

Patients n
=43(%)
Socioeconomic outcomes, n (%)
Number of children >1
14 (32,5)
Fertility disorders
2(4,6)
Relationship Status
Married/Relationship
22 (51,2)
Single 21 (48.,8)
Professional activity
Student 2 ( 4 6)
Employed 33 (76.7)
Unemployed _8(18,6)
Last degree completed
No dipl
o diploma 123)
NVQ or GNVQ 15 (34,8)
French A level 5(11,6)
BTEC Higher National Diploma 9 (20,9)
Bachelor 4 (9,3)
Postgraduate 7(7,3)
Doctorate (PhD) 2 (4,6)
Impact of NS, answer “yes”, n (%)
Work 10 (23,6)
Personal life 10 (23,6)

Socioeconomic data issued from the 43 responders of the survey questionnaire. Impact of NS into patient’s personal
life, scholarship, and work NVQ = Youth training

GNVQ = Youth training level 1

BTEC = Business and Technology Education Council.
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ANNEXE

Phone survey:

Last name: First Name:
Date of birth: Survey date:
1-Medical survey:

Height:

Weight:

Date of last relapse:
Last medical follow-up for nephrotic syndrome:
current treatments:
Year of cessation of SSNS-related treatments: HBP:
Yes / No
ophthalmologic problems: Yes / No
Skeletals disorders: Yes / No
If yes, type:  Bone fractures: Yes / No Ostéoporosis

/ Osteopenia: Yes / No

2- Social survey:

Marital status: married/ in relationship/single Profession:

Diploma obtained (most important):

Do you consider that the SSNS had an impact on your education? Yes / No If

yes, specify: absenteeism / grade repetition / other:

Do you consider that the SSNS had an impact on your professional life? Yes/ No If
yes, specify:

Do you consider that the SSNS had an impact on your private life? Yes/

No If yes, specify:

Number of children:

Fertility disorders:
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SERMENT

» En présence des Maitres de cette école, de mes chers condisciples
et devant [effigie d Hippocrate, je promets et je jure, au nom de
[Etre supréme, d étre fidéle aux lois de [honneur et de la probité
dans [exercice de la médecine.

» Je donnerai mes soins gratuits a ['indigent et n'exigerai jamais
un salatre au-dessus de mon travail.

» Admis (¢) dans [intérieur des maisons, mes yeux ne verront pas
ce qui s’y passe, ma langue taira les secrets qui me seront confiés,
et mon état ne servira pas d corrompre les meeurs, ni d favoriser
le crime.

» Respectueux, (se) et reconnaissant (e) envers mes Maitres, je
rendrai d leurs enfants [instruction que j ai recue de leurs peres.

7 Que les hommes m'accordent leur estime si fe suis fidele d mes
promesses. Que je sois couvert (e) d opprobre et méprisé (e) de mes
confrires sijy manque)



RESUME

Objectif : Les données disponibles sur le devenir a 1’dge adulte du syndrome néphrotique corticosensible
(SNCS) sont relativement anciennes et discordantes. L’objectif de notre étude était d’évaluer le devenir a
'age adulte d'une large cohorte de patients avec un SNCS diagnostiqué a I’age pédiatrique en Occitanie.

Méthodes : Les patients nés avant 1997 avec un SNCS pédiatrique, suivis en Occitanie ont été inclus. Les
données cliniques et biologiques ont été recueillies pour chaque patient La maladie non active (guérison)
était définie par I’absence de rechute pendant 4 ans. Le devenir des patients a été analysé au moment du
transfert chez I’adulte et au dernier suivi. Les facteurs de risque de SNCS actif et de maladie rénale
chronique a 1'dge adulte ont été analysés.

Résultats : 134 patients ont été inclus. 96 patients (71 %) avaient encore un SNCS actif lors transfert chez
I’adulte. Sur ces 96 patients, au dernier suivi : 14 étaient perdus de vue, 39 étaient considérés comme guéris
et 43 comme non guéris. 11 patients avaient une insuffisance rénale chronique dont 3 au stade terminal.
Les facteurs de risque de maladie active au passage chez 1’adulte étaient un age jeune a la premiere poussée,
un nombre élevé de rechutes, la nécessité de bolus de corticoides a la premiere poussée et I’utilisation de
traitements immunosuppresseurs.

Aucun facteur de risque de persistance de la maladie au dernier suivi n'a été identifié.

Le niveau d'éducation des patients était similaire a celui de la population générale d'Occitanie et le
pourcentage d’actifs était plus élevé. La maladie avait fortement influencé au moins un aspect de la vie

quotidienne (professionnelle, privée ou scolaire) pour 72,1 % des patients interrogés.

Conclusion : Le taux de maladie active au transfert chez 1’adulte était plus élevé que dans les études
antérieures. Cependant, le pronostic a long terme reste favorable avec pres de 90% des patients ayant une
fonction rénale normale et environ deux tiers considérés comme guéris lors du dernier suivi.

Aims: The clinical presentation, treatment, and short-term outcome of steroid-sensitive nephrotic syndrome
(SSNS) in pediatric patients have been extensively studied. By contrast, there are limited data available on
the long-term outcome of these patients in adulthood. This retrospective study aimed to assess the adult
outcomes of a large cohort of patients with pediatric-onset SSNS in Occitanie Region, France.Methods:
Patients born before 1997 with a pediatric onset SSNS followed up in Occitanie were included. Clinical
and biological data were collected for each patient. The patients were considered as cured if there was no
relapse or 4 years. Patient outcomes were analysed at transfer time to adulthood and at last followup. Risk
factors for active SSNS and chronic kidney disease in adulthood were analysed.

Results: 134 patients were included in the study. At the transfer time to the adult nephrology team, 96
patients (71%) had still active SSNS. Risk factors for active disease included younger age at SSNS onset,
the need for prednisolone pulses to obtain remission at the first episode, and the use of immunosuppressive
therapies. At the last follow-up in adulthood out of the 96 patients with active disease at transfer time, 14
were lost of follow-up, 39 were considered cured, and 43 were not. 11 patients had chronic renal failure
and 3 of them reached end-stage-renal disease. No specific risk factors for SSNS persistence in adulthood
were identified.

The educational level was similar to the general population of Occitanie and the percentage of active
workers was higher. The disease strongly influenced the daily life (professional, private, or educational) for
72.1% of patients surveyed.

Conclusion: This study highlights a higher rate of active SSNS at the transfer time to adulthood than
previously described. However, the long-term prognosis remains favorable with nearly 90% of patients
having normal renal function and about two-thirds considered as cured at the last follow-up.

Key words: Steroid sensitive nephrotic syndrome, pediatric onset, long term outcome, CKD, social impact
Mots clés : Syndrome néphrotique corticosensible, début pédiatrique, devenir a long terme, impact
social, insuffisance rénale chronique
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