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AHoTOUiq

ImiomaTnaHmMit HEPPOTUYHUI CUHAPOM IIOPIYHO Bpaxkae
1—3 na 100 000 miteit. [TpubnusHo y 85 % BHUIagKiB cIio-
CTEpITaeThCS MOBHA peMicCisl MPOTEiHypii IMicas JiKyBaHHS
IrI0KoKopTuKoigamu. IlamienTu, siKi He JOCSTIN OBHOI pe-
Micii mporsrom 4—6 THXHIB JIIKyBaHHS TTIOKOKOPTUKOIIA-
MU, MalOTh CTEPOINPE3UCTEHTHUN HEDPOTUYHUI CUHAPOM
(CPHC). V¥ 10—30 % pe3ucCTeHTHMX O CTEPOImiB MallieH-
TiB MOXYTb OyTW BHUSIBJICHI MyTallii B TeHaxX, MOB’A3aHUX i3
MOJOIMUTAMM, TOAI K B iHIIMX BUIaAKaX MPUUMHOIO BBa-
KAEThCS HEBU3HAYEHUI LIMPKYJIIOIOUNN (HaKTOp iMyHHOTO
noxomxeHHs . JliarHoctuka it nikyBanHs CPHC e Benukum
BUKJIMKOM 4Yepe3 MOro HEeOJHOPiAHY eTioJIoTiio, YacTy Bil-
CYTHICTb peMicii mpu TMogajblIOMy iMYHOCYIIPECUBHOMY
JIKyBaHHI ¥ TSIXKi YCKIaOAHEHHsI, BKJIIOYHO 3 PO3BUTKOM
TepMiHaJbHOI XBOPOOM HUPOK i pelMAMBAMU IIiCJIS TpaH-
criaHTalii Hupok. KoMaHma excmepTiB, BKJIIOYHO 3 OM-
TAYUMU HedpoaoraMym i HUPKOBUMU TreHeTuKaMu 3 Mix-
HaponHoi acowiauii nexiarpuuyHoi Hedposorii (IPNA),
HUPKOBMMU MATOJIOTOAaHATOMAaMU i 1OpOCIUMHU Hedpoiora-
MU, po3pobujia Ha CbOTOIHI KOMITJIEKCHI peKOMEeHAaIlii KJIi-
HiYHOT MpaKTUKU o0 AiarHocTuku it BeaeHHss CPHC y mi-
teii. KomaHma BUKOHaIa cCUCTeMaTUYHUIA OTJISI JIiTepaTypu
mono 9 xiiniuHo 3Hauymux PICO (Patient abo Population,
Intervention, Comparator, Outcome) nuTadb, cHoOpMyIIO-
Baja pekoMeH/allii i Jana ix hopMajbHy OLIIHKY Ha OCHOBI
KOHCEHCYCY Ha 3acimaHHi 3a y4acTIO IpeICTaBHUKIB Malli€H-
TiB i mi€TOJIOTA SIK 30BHIIIHIX KOHCYJIBTAHTIB i MaHei rojo-
CyBaHHS IUTS4YMX HedpoaoriB. HagaHo Takox pekoMeHma-
1iT 1040 MOCiIKEHb.

Abstract

Idiopathic nephrotic syndrome newly affects 1—3
per 100,000 children per year. Approximately 85 % of
cases show complete remission of proteinuria following
glucocorticoid treatment. Patients who do not achieve
complete remission within 4—6 weeks of glucocorticoid
treatment have steroid-resistant nephrotic syndrome
(SRNS). In 10—30 % of steroid-resistant patients, mu-
tations in podocyte-associated genes can be detected,
whereas an undefined circulating factor of immune
origin is assumed in the remaining ones. Diagnosis and
management of SRNS is a great challenge due to its
heterogeneous etiology, frequent lack of remission by
further immunosuppressive treatment, and severe com-
plications including the development of end-stage kid-
ney disease and recurrence after renal transplantation.
A team of experts including pediatric nephrologists and
renal geneticists from the International Pediatric Ne-
phrology Association (IPNA), a renal pathologist, and
an adult nephrologist have now developed comprehen-
sive clinical practice recommendations on the diagno-
sis and management of SRNS in children. The team
performed a systematic literature review on 9 clinically
relevant PICO (Patient or Population covered, Inter-
vention, Comparator, Qutcome) questions, formulated
recommendations and formally graded them at a con-
sensus meeting, with input from patient representatives
and a dietician acting as external advisors and a voting
panel of pediatric nephrologists. Research recommen-
dations are also given.
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Pesiome
PexomeHAQUii AASI KAIHIYHOT NPAKTUKN

BU3HAYEHHS U AiQrHOCTUKA
BusHayeHHs

— Mu pekoMeHIyeEMO KiIbKiCHY OIIiHKY TIpOTeiHypii 3a
cniBBigHOLIEeHHAM Oinka/kpeatnHiny (CBK), abo B mepiuiit
pankoBiii ceui (PC), a6o y 24-roguHHil 11po6i ceui TpruHaiiMHi
onuH pa3 no Bu3HadeHHs B nanieHta CPHC i/a6o Ha mouaTKy
aJIBTepHATUBHOI iMyHOCyIIpecii. My IIpOIIOHYEMO BUKOPUCTO-
BYBaTHU 1110 0a30BY BEJIMYMHY IS OLIIHKY MOJAJIbIIOL BiITOBIAi
(Ha nmikyBaHHS) (CTYIiHb A, CUJIbHA PEeKOMEHIaLIis).

— Mu poroHyeEMO BUKOPUCTOBYBAaTH BU3HAYEHHSI, HaBe-
neHi B Taou. 1, auis niarHoctuku it ynpasainasg CPHC (ctyninb
B, nomipHa pekoMeHaaris).

— Mu npomnoHyeMO BUKOPMCTOBYBAaTU <«II€piOA ITiATBEP-
JOKEHHST», IKUI CTAHOBUTD 4—6 TIUIKHIB Bill TOYATKY ITepOpaTb-
HOI CTepoinHoi Teparii B CTaHIAPTHUX 033X, 11100 OLIHUTHU
peaxllilo Ha MepCreKTUBY MOJAIbIIOTO JIIKYBaHHS TJTIOKOKOP-

Summary
Clinical practice recommendations

Definitions and diagnostic work-up
Definitions

— We recommend quantification of proteinuria by
protein/creatinine ratio (UPCR) in either a first morn-
ing (AM) urine or 24-h urine sample at least once be-
fore defining a patient as SRNS and/or starting alterna-
tive immunosuppression. We suggest using this baseline
value for assessment of subsequent response (grade A,
strong recommendation).

— We suggest using the definitions listed in Table 1
for the diagnosis and management of SRNS (grade B,
moderate recommendation).

— We suggest using the “confirmation period”,
which is the time period between 4 and 6 weeks from
start of oral PDN at standard doses, to assess the re-
sponse to further treatment with glucocorticoids and

Tabrmys 1. BusHa4eHHs, Lo CTOCYIOTbCS1 HEQhPOTUYHOro CUHAPOMY B Aitey (PekomeHgauii Ansi KNiHIYHOI NpakTUKu
IPNA wopgo giarHocTuku 1a JliKyBaHHS LiTeW i3 cTePOIRPEe3NCTEHTHUM HEPPOTUYHUM cuHgpomom (CHYC))

TepmiH

BusHa4eHHs

MpoTeinypis Hedpo-
TUYHOrO PiBHSA

CBK > 200 mr/mMmmorb (2 Mr/mr) y nepLuii paHKoBin cedi abo B 24-rognHHOMY (0060BOMY)
3pasky cedi > 1000 mr/m?/go6by, Lo eBignosinae 3+ abo 4+ 3a BU3HAYEHHSIM TECTOBOI Ceui

HedpoTnyHuii cuH-

HedpoTtnyHa npoTeiHypis Ta/abo rinoansbymiHemisa (cuposatkoBuii ans6ymiH < 30 r/n) a6o

OpoMm HabpsK, KONW piBeHb anbObyMiHy B cMpoBaTLi HedOCTYMHUIA

C4YHC [MoBHa pemicis NpoTAroM 4 TUXHIB Bif 3aCTOCYBaHHA NPeaHi30NoHy abo npedHi3ony (MH) y
cTaHgapTHIn fo3si (60 mr/m?/goby a6o 2 Mr/kr/goby, Makcumym 60 Mr/aeHb)

CPHC BifcyTHICTL NOBHOT peMicii NpoTarom 4 TUXHIB nicns nikysaHHA MNH y ctaHaapTHin foai

Mepion nigTBEPOKEHHSA

Mepion Big 4 0o 6 TVXHIB Big NoyaTky Tepanii NMH, npoTarom skoro BiANOBIAb HA NOJANbLUNIA
nepopanbHuii NMH Ta/a6o nynbcu MI Ta iPAAC BU3HavaeTbes y NauieHTiB, Aki gocaraTb
JIMLLE YaCcTKOBOI pemicii Ha 4-My TWXKHI. lNauieHT, AK1in gocsarae NoBHOI PeMicii Ha 6-My TUXHI,
BM3HAYaETbCA AK TOW, KM Mae MNi3HI0 BiANoBiab. MaLieHT, aKnin He [ocar NOBHOI pemicii Ha
6-My TVWXXHI, Xo4a BiH [OCAr 4acTKOBOI peMicii Ha 4-My TWXHI, BU3HavaeTbca sk CPHC

MoBHa pemicis

CBK (Ha ocHoBI nepLUOi paHKOBOI cevi abo 24-rognHHOI Npobu cevi) < 20 Mr/MMorb
(0,2 mr/mr), abo HeraTuBHe, abo chigu 6inka Tpu Yn GinbLue pasiB nocninb

YacTkoBa pewmicis

CBK (Ha nigcTaBsi nepLuoi paHKOBOI cedi abo 24-rognHHOI Npobu cedi) > 20, ane
< 200 Mr/mMMOnb i, 3a HasiBHOCTI, CMPOBATKOBWUI anbOyMiH > 30 r/n

Peunans

Peunaus npoTeiHypii HecbpoTyHOro gianasoHy. Y Aitein peumnams 3a3suyan OLiHIOTb

3a [OMOMOrOH TECT-CMYXKW | TaKUM YMHOM BU3HAYaI0Thb AK GiNOK > 3+ NpoTarom 3 AHIiB
nocninb, a6o CBK > 200 mr/mmonb (2 mMr/Mr) B nepLuin paHKoBir Npo6i cedi 3 NOBTOPHOO Mo-
ABOIO HAOPSAKY B AUTUHMK, KA paHille focsrna 4acTkoBoi abo NoBHOI peMicii

IKH-cTiiknin CPHC
Jo3ax Ta/abo piBHAX

BigcyTHICTb MpuHaMHI 4aCcTKOBOI peMicii yepes 6 micauis nikysaHHsa IKH npu agekBaTtHux

MynbsTUpesnCcTEHTHNI
CPHC

BigcyTHicTb NoBHOI pemicii nicnsa 12 MicauiB nikyBaHHS ABoMa cTepoiasbepiraroymmm 3aco-
6amMu B CTaHOAPTHMX O03ax (OvB. TEKCT)

BTopuHHa cTepoigHa
PEe3NCTEHTHICTb

[iTn 3 no4aTKoBOO CTepO'I',D,HO}O ‘-IyTJ'IVIBiCTlO, Y AKUX B HACTYNHUX peungmBax po3BMBaAETbLCA
CPHC

Peunausytounin Hedppo-
TUYHUIA CUHOPOM Nicns
TpaHcnnaHTauii HUPKK

OutuHa i3 CPHC, y sikoi nicna TpaHcnnaHTauii HUpKW PO3BUHYBCS peuunamB NpoTeinypii
HedPOTMYHOro Aianas3oHy 3a BiACYTHOCTI iHLUMX O4EeBMAHMX NPUYMH Ta/abo 3rnagKyBaHHs
HIDKKM nogoumTiB 3a pedynsratamm 6ioncii HUpok. Llen giarHoa cnif BpaxoByBaTh TakoX

y BUnagKy crivikoi npoteinypii (CBK > 100 mr/mMmMonb (1 Mr/mr) y nauieHTa, akuii paHille
nepeHic aHypito, abo 36inbLieHHss CBK > 100 mr/Mmonb (1 Mr/mr) y nauieHTta 3 HasiBHOO
NPOTEiHYPIE B MOMEHT NepecazKkuy 3a BiACYTHOCTI IHLUNX OYEBUOHUX MPUYMH

CBK — 6inok ceui/ kpeatnHin; CYHC — ctepoigyytnnsnii HeghpoTtuyHmii cuHapom; CPHC — ctepoippe3ncreHT-
Hui HeghpoTudHuii cuHgpom; lNH — npepgHi3osoH abo npegHizoH; MM — metunnpepgHizonoH; PAAC — peHiH-aH-
rioreH3uH-anbgocTepoHoBa cucrtema; IKH — iHriiTop KanbynHeBpUHy.
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TUKOITaMM T po3moyaTu JiKyBaHHs iHriOiTopaMu peHiH-aH-
rioreH3uH-anbaoctepoHoBoi cucremu (iPAAC) (cryminp C,
ciabka pekoMeHpallisi). MU TakoxX PEeKOMEHAYEMO B 1Ieii yac
MPOBECTH TEHETUYHE TeCTyBaHHS i/abo OGiorcito HUpoOK (cTy-
niHp B, moMipHa pekomeHaartis).

— Mu npornoHyeMo ToIaTH TiCTOJIOTIUHI, KJIiHIYHI i Te-
HeTWYHi maHi Bcix nmauieHTiB i3 CPHC mo peecTpiB maiieHTiB i
TeHETUYHMX 0a3 JaHUX, 100 JOTMTOMOITH BIOCKOHAIUTU Hallle
PO3yMiHHS 3aXBOPIOBAHHSI i OTO JIiKyBaHHS (HETpaayiioBaHO).

MoyarkoBuK AiQrHOCTUYHUIA QHAAI3 ANTUHK i3 CPHC

— Mu pexkoMeHayeEMO 30upaTd peTeJbHUI CiMEHHUI
aHaMHe3 111010 HUPKOBHUX i IT03aHMPKOBUX ITPOSIBIB 3aXBOPIO-
BaHHSI BKJIFOYHO i3 3allUTaHHSIMU TIpO cropigHeHicTh. Cuin
OTPUMYBATH, Ji¢ 116 MOXKJIMBO, JAaHi MPO HasBHICTb HUPKOBUX
3aXBOPIOBaHb y WICHIB CiM’1, BiK Ae0I0TY, KJIiHIYHUI Tepeoir,
BKJIIOYHO 3 BIiITYKOM Ha Teparilo, (PYHKIII€EI0 HUPOK, Pe3yib-
TataMu HedpoOioricii i FTeHETUYHOTO TeCTYBaHHS (CTYIiHb A,
CWJIbHA pEKOMEHALLisT).

initiate RAASI (grade C, weak recommendation). We
also recommend performing genetic testing and/or a
renal biopsy at this time (grade B, moderate recom-
mendation).

— We suggest the submission of histological, clini-
cal, and genetic data from all SRNS patients into pa-
tient registries and genetic databases to help improve
our understanding of the disease and its treatment (un-
graded).

Initial diagnostic workup of a child with SRNS

— We recommend obtaining a careful family his-
tory for renal and extra-renal manifestations including
asking about consanguinity. Where renal diseases are
present in family members, the age at onset, clinical
course including response to medications, renal func-
tion, and renal biopsy and genetic testing results should
be obtained wherever possible (grade A, strong recom-
mendation).

Table 1. Definitions relating to nephrotic syndrome in children (IPNA clinical practice recommendations for the
diagnosis and management of children with steroid-resistant nephrotic syndrome)

Term

Definition

Nephrotic-range

UPCR > 200 mg/mmol (2 mg/mg) in first morning void or 24 h urine sample > 1000 mg/m?/day

proteinuria

corresponding to 3+ or 4+ by urine dipstick

Nephrotic syndrome

Nephrotic-range proteinuria and either hypoalbuminemia (serum albumin < 30 g/l) or edema
when serum albumin level is not available

SSNS Complete remission within 4 weeks of prednisone or prednisolone (PDN) at standard dose
(60 mg/m?/day or 2 mg/kg/day, maximum 60 mg/day)
SRNS Lack of complete remission within 4 weeks of treatment with PDN at standard dose

Confirmation period

Time period between 4 and 6 weeks from PDN initiation during which response to further oral
PDN and/or pulses of iv MPDN and RAASI are ascertained in patients achieving only partial
remission at 4 weeks. A patient achieving complete remission at 6 weeks is defined as a late
responder. A patient not achieving complete remission at 6 weeks although he had achieved
partial remission at 4 weeks is defined as SRNS

Complete remission

UPCR (based on first morning void or 24 h urine sample) < 20 mg/mmol (0.2 mg/mg) or negative
or trace dipstick on three or more consecutive occasions

Partial remission

UPCR (based on first morning void or 24 h urine sample) > 20 but < 200 mg/mmol and, if
available, serum albumin > 30 g/I

Relapse

Recurrence of nephrotic-range proteinuria. In children, relapse is commonly assessed by urine
dipstick and is thus defined as dipstick > 3+ on 3 consecutive days, or UPCR > 200 mg/mmol

(2 mg/mg) on a first morning urine sample, with or without reappearance of edema in a child who
had previously achieved partial or complete remission

CNI-resistant SRNS

Absence of at least partial remission after 6 months of treatment with a CNI at adequate doses
and/or levels

Multi-drug-resistant
SRNS

Absence of complete remission after 12 months of treatment with 2 mechanistically distinct
steroid-sparing agents at standard doses (see text)

Secondary steroid
resistance

Children with initial steroid-sensitivity who in subsequent relapses develop SRNS

Recurrent nephrotic
syndrome
post-renal
transplantation

A child with SRNS presenting post-renal transplantation with a relapse of nephrotic-range
proteinuria in the absence of other apparent causes and/or podocyte foot process effacement on
kidney biopsy. This diagnosis should also be considered in case of persistent proteinuria (UPCR
> 100 mg/mmol (1 mg/mg) in a previously anuric patient, or an increase of UPCR > 100 mg/mmol
(1 mg/mg) in a patient with prevalent proteinuria at the time of transplant in the absence of other
apparent causes

UPCR — urine protein/creatinine ratio; SSNS — steroid sensitive nephrotic syndrome; SRNS — steroid-resistant
nephrotic syndrome; PDN — prednisolone or prednisone; MPDN — methylprednisolone; RAAS — renin-angioten-
sin-aldosterone system; CNI — calcineurin inhibitor.
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— Mu pekoMeHIyeEMO peTesibHe (di3nKalbHe OOCTEXEeH- — We recommend careful physical examination of the
H$l TalliEHTa BKJIIOYHO 3 TIMOOKMM MOIIYKOM TMO3aHUPKOBMX  patient including a meticulous search for extra-renal mani-
MpOSIBIB, TAKUX SIK CKEJIETHi, HEBPOJIOTiYHi, OYHi, BYIIHi i ce-  festations such as skeletal, neurological, eye, ear and uroge-
YOCTaTeBi BiIXWJIEHHs, a TAKOX OTpMMaHHs iHdopMalii mogo  nital abnormalities, and for secondary causes (mainly infec-
BTOPUHHUX IMPUYMH (TIepeBaxkHO iHdeKiitHnX) HeppoTuuHoro  tious) of NS (Table 2) (grade A, strong recommendation).
cunapomy (HC) (ta6i. 2) (ctynmiHb A, cuiibHA peKOMEHAALLis). — We suggest that the blood, serum, and urine tests

— Mu nporioHyeMo MpoBeCcTU aHali3u KpoBi, cupoBatku it listed in Table 2 be performed to search for immuno-
ceui, HaBeIeHi B Ta0JI. 2, I MOIIYKY iMyHOJIOTiYHMX 9 iH(peK-  logical or infectious causes of SRNS and to evaluate the
uitnux npuunH CPHC i ouinku crynenst npoteinypii, plLIK®  degree of proteinuria, estimated GFR, and renal histo-
i ricrosorii HUpoK (cTyIiHb B, moMmipHa peKoMeHaalis). logy (grade B, moderate recommendation).

Ta6nmys 2. [No4yaTkoBi po3pPo6KU Ta CrIOCTEPEXEHHS 3a AUTUHOIO i3 CTEPOIAPE3UCTEHTHUM HEPPOTUYHUM
cuHgpomom (PekomeHaawii gns kniHiyHoi npakTuku IPNA wogo giarHocTuku Ta niKyBaHHs1 BiTew i3
crepoinpe3nCTeHTHUM HehPOTUYHUM CUHAPOMOM)

. Mouyatko- Mopanbwinn
A 2T Be MOHITOPUHI
1 2 3

KniHiyHa ouiHka

IcTopist xBOpPOGYU

— Bknto4Ho 3 peaynsrataMu OLiHOK TECT-CMY>XOK B AOMALLHIX yMOBaXx,
i3NYHNX HaBaHTaXXeHb, eni30AiB IMXOMaHKK, 60S1t0, ANCKOMAOPTY B XMBOTI, v KoxHi 3 micaui
HabpsiKy, BTOMU, BifiBiflyBaHHS LLKOMN, OOTPUMAHHSA NMPUNOMY MiKiB, MEHCTPY-
anbHOro LMKy B AiB4at-nignitkis

— Mowwyk thakTopiB pU3NKy BTOPUHHMX MPUHMH (3aXBOPIOBAHHS v

cepnonogibHux knituH, BIJ1, CKB, renatut B, manspis, napeosipyc B19) 3a HeoGxipHocTi

— [MepeBipTe HasaBHICTb TYOEPKYNbO3Y B EHAEMIYHMX parioHax nepef noyar- v

° . . H XigHOCTI
KOM Npunomy iMmyHoLenpecaHTiB 3a HeobXxiaHoc

disnkKanbHe 06CTEXEHHSA
— OuiHka cTaHy piguHK, BKIOYa4YM 03HaKM HabpsKy (Hanpuknag, acuur, v KoxHi 3 micaui
nepukapgianbHui Ta NieBpanbHUA BUNIT), TETaHIi, nimdageHonartii

— Jlikapcbka TOKCUYHICTb (Hanpuknag, odi, Wkipa) KoxHi 3 micsui
— CkeneTHui cTaTyc v KoxHi 3 micaui

— EkcTpapeHanbHi 0co6MBOCTI, Hanpuknag gucMopaiyHi o3Haku a6o

e . . H XigHOCTI
30BHILLHI cTaTesi opraHy NPOMIXKHOro Tuny 3a HeobXxiaHoc

[MoBHe HeBpOOriyHe 06CTEXEHHA Ta CTaHOAPTM30BaHa OLHKA KOTHITUBHOMO v KoxHi 12 micsuis abo 3a

cTaHy HeobXiaHOCTI

[Ny6epTanbHuin cTaTyc: cTafis TaHHepa, 06’'eM SEHOK Y XMOMYMKIB (Y NaLEHTIB . L
yoep y A pa, y (y may 4 KoxHi 12 micauis

y Biui > 10 pokiB)

KoxHi 3 Micsui; wopivyHo
24-rognHHe ambynaTop-
He MOHiTopyBaHHA AT y

XKuTTeBi NnapameTpu: apTepianbHUN TUCK v NALJEHTIB 3 FinepToHid-

HO XBOPOO6OI0, AKLLO Lie
MOXJTMBO

AHTpOnomeTpisa?:

— [iarpama 3pocTaHHsi: 3picT/goBXMHa, Maca Tina v KoxHi 3 micaui

— OKpY>XHICTb rofioBu < 2 poKu (LLomicaus B HEMOBTIAT)

— PospaxyHok IMT Ta pi4HOi LUBMAOKOCTI 3pOCTaHHA

CtaH BakumHauji

— [MepeBipnTh Ta 3aNoBHUTK, OCOGNMBO ANA IHKANCynbOBaHNX 6aKTepin — v KoxHi 12 micsauis abo 3a

NMHEBMOKOKOBOI, MEHIHFOKOKOBOI, Hemophilus influenzae, BiTpsHOI Bicnu, 3a HeobxigHOCTI

HasABHOCTI

CimenHnn aHamHe3
— HupkoBi Ta HagHUPKOBI NPOsiBY v
— CnopigHeHicTb

KoxHi 12 micsauis abo 3a
HeobXxigHOCTI

Bioximisi
Ceua v

3aranbHuii aHani3 (nepLia paHkoBa nopuis) abo 24-rogmHHa ceyva: 6inok/
KpeaTuHiH

KoxHi 3 micaui (4acTiwe
OcCHoBHI 00 peMmicii)
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lpopoBixeHHs1 Tabn. 2

ek3omy (WES)

1 2 3
AHania cedi, BKNto4ao4m remarypito v KoxHi 6-12 micsauis
Ceya: cniBBiOHOLLEHHS KanbLii/KpeaTuHiH, HU3bKOMOIEKYNSipHA NPOTeiHypist VMOBH
(Hanpvknag, cniBBigHOLLUEHHS o1-MiKpornobyniH/KpeaTuHiH)
lépos . KoxHi 3 micaui (vacTiwe
nexTponiin 0 pemicii Ta npu 4—-5-n
KpeaTtuHiH, a30T KpoBi a0 cevoBMHa KpOBi v ROPp cTanii X3H)
EnekTtponitu Kposi (BKJ.'IlO‘-iaIOLII/I ioHI30BaHMI KanbLii, Kaniii* Ta anboyMiH, OCHOBH LLlogHst 260 Yepea aeHb
CKOPUroBaHW anbObyMiH, AKLLIO Takui €) o
. ) 7 npv 3acToCcyBaHHi giype-
Anb6yMiH CMpoBaTKM KPOBI, 3aranbHuin 6inoK TUKIB V BUGOKMX H03aX
AHania rasis kposi (HCO,) y i
o 3a HeobXigHOCTI
- v L )
C-peaKkTuBHWIA 6inok (KNiHiYHe piLLieHHs)
KoxHi 3 micaui (vacTiwe
b v
PoapaxyHkoBa LLUK®! npu 4-i cTapii X3H)
KoxHi 12 micsauis
ALP, PTH, 25(OH) BiTamiHy D v (4acTiwe B NauieHTiB i3
X3H 3-5-i cTagii)
L . . . KoxHi 12 micsauis abo 3a
v . .
JlinigHnii npodinek (xonectepwn JIMHLL, ta JIMBLU, Tpurniuepungm) Heo6xigHOCTI
Basosi TecTn Ha Koarynsuito (npoTpom6iHoBuMi Yac (INR), aPTT, di6puHoreH,
ATII), neTansHWiA TPOMOOMINBHUIA CKPUHIHT Yy NaLEHTIB 3 monepenHiMum Mpwv pgiarHocTUui Ta 3a
TPOMOOTUHHUMM NOLIAMMW, LLEHTPaNIbHUMM BEHO3HMMW KaTeTepamu, CTINKO 4 HeoObXigHOCTI, HanpuKnag
NpoTeiHypiet HePPOTUHHOIrO Adiana3oHy Ta/abo HasgsBHUM CIMENHUM aHaMHe- y pasi peungmeis
30M Ha TPOMOOTUYHI nogii
KoxHi 12 micsauis a6o 3a
OyHKUiA WwuTonogibHoi 3anosum (T3, FT4, TSH) v He°6)f"”'H‘?cT" 0co6nmso
B MaujieHTiB i3 TpuBanot
npoTeiHypieto
. Mpn NOBTOPHMX
v . .
IMyHorno6yniH G iHCDeKLiAX
mioko3a/rnoko3a HaTlle v KoxHi 6 micauis ao 3a
HeobxigHOCTI
HbA1c v KoxHi 12 micaLiB §16o 3a
HEeoOXigHOCTI
C3, aHTnagepHi aHTuTINa 4 3a Heo6XigHOCTI
ds-DNA, ENA, ANCA YMOBHUI 3a HeobxigHoCTi
- Mepen NpeaHi30NOHOM i
- - - v . .
Tectu Ha HBs-Ag, aHTn-HCV-IgG, cudinic ta BIJ1 33 HEOBXIAHOCTI
. . v L|_|,Opi‘-||-!0 4M 3a
CraH BakuMHaUii, BKITHOYa04M aHanian Ha TUTPU KPOBI HEOBXIAHOCT]
leHeTuka
PosLwumpeHnin reHeTnyHmi
CKPWHIHI Ansa nauieH-
TiB i3 CPHC 3anexHo
Bifj HOBMX pesyneraris
CekBecTpyBaHHs HacTynHoro nokoniHHa (NGS)/cekBecTpyBaHHS Linoro v (tabn. 3); yca nocni-

[OBHICTb EKCOM, SIKLLO
nokasaHo
Mepep TpaHcnnaHTauieto,
AKLLO BOHA paHille He
nposoamnacs

MoHiTopuHr, nos’sa3aHu¥ i3 npenapatamu

CsA i Takponimyc: piBeHb BMICTy npenapaTy B KPOBi

LLloTuxXHA npoTarom nepi-
opy TUTPYBaHHs (Npo-
TAroM 4 TUXHIB), nicns

4oro KoXHi 3 micsiLi abo
3a notpeéu
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lpopoBixeHHs1 Tabn. 2

3

MM®O: kiHeTuKa mMikocheHonoBoi KucnoTu (2 rog)

AUC nicns 4 TXHIB
NiKyBaHH$, Nicnsa 4oro
KOXHi 6—12 micsauiB abo
3a HeobXxigHoCTI

Putykcumab

KinbkicTb knitTnh CD19 B:
6a30BuI piBEHb, Yepes
1 micsupb nicns nepLuoi
003K, KOXHi 1-3 micaui

[0 BiQHOBMNEHHSA KNiTUH B

Cratunu: kpeatuHkiHasa (KK)

FKLLO Ha cTaTuHaXx,
KOXHi 6 Micsauis

TpuBana rnKoKopTMKOigHA Tepanis

YMOBHI

OdpransmorioriyHe o6cTe-
>KEHHS HA KaTapakTy Ta
BHYTPILLIHEOOYHWA TUCK
MiHepanbHa LWiNbHICTb

KICTOK NOMNepeKoBOro

Bigniny xpe6ta 3a DEXA

Bizyanizayis

YnbTpasBykoBe O0CHIIKEHHS HUPOK: HUPKOBA €XOreHHICTb Ta PO3Mip HUPOK

Mpwn HapXOOKEHHi
(obor’s13k0Ba Npepe-
HanbHa 6ioncis)

Y3[ xnBoTa Ta nneBpanbHOro NpocTopy (acuuTt, BUMIT, TPOMO03)

3a HeobxigHoCTi

Y3[ cepus (Maca niBoro LUAyHO4Ka, BUAMIT)

KoxHi 12 micauis y
nauieHTiB 3 rinepToHiY-
HOIO XBOPO60K a60 npu

CUNbHMX Habpsikax

PeHTreH rpygHoi KniTku

v
Heob6op’-
A3KOBO

FKLLO NpU3HaYeHo

PeHTreH nisoro 3an’acta (ouiHKa BiKy KiCTOK y AiTel BikoM > 5 pokiB,
MiHepanisadisi)

4

KoxHi 12 micsauis a6o 3a
HeobxigHOCTI

licronatonoris

Bioncis H1MpokK

[uB. TekCT: npu gia-
rHOCTULI Ta 3room,
AKLLO NoKasaHo: y pasi
HEeOo6rpyHTOBAHOMO 3HU-
XeHHs pLUK®, HeobrpyH-
TOBAHOIO MiABULLIEHHS
NpoTeiHypii, BUKMOYaTH
Ta/abo KOHTpOsoBaTH
HedPpOTOKCHYHICTb IKH
nig vac Tpmeanoro (< 2
POKiB) NiKyBaHHs

HieTnyHa ouiHka

Ornsag gietonora Ta Koro pekoMeHngalii Woao CroXuUBaHHs coni, Karito,
kanopiv Ta 6inka

KoxHi 3 micaui (4acTiwe

B HEMOBJIAT, NALEHTIB i3

HepJocTaTHIM XxapyyBaH-

HSIM Ta naujienTiB i3 X3H
4-5-i cTagii)

OuiHKa eKcTpapeHanbHNX ypaXKeHb

3anexHo Bi OCHOBHOIO 3aXBOPIOBAHHS i KMiHIYHO OYEBUAHMX EKCTpapeHasb-
HMX OCOGNNBOCTEN:

— MPT ronosHoro Mo3ky (Hanpvknag, mikpouedarnisi, 3aTpumka ncumxomo-
TOPHOro PO3BUTKY, PO3YMOBA BifCTaniCTb, MiOKIOHIYHI eninencis, Tpemop,
aTakcig, rinoToHis)

— MiXgucymnaiHapHa oyiHka 3 oghtasbmosorii (Hanpuknag, MiKpokopis, kata-
pakTta, rnaykoma, atpodis 30poBOro HepBa, KepaTokoHyC, MakynspHi nasMmu,
NEHTUKOH, HicTarm)

— Kapgionorii (Hanpviknag, BpOO>KEHi Baan cepus)

AKLL0 HeobXigHO
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3aKiH4YeHHs1 Tabn. 2

— iMyHonorii (T-KNITUHHWIA iIMyHOLEdILNT)
— remarosiorii (TpoM6oLUTONEHIs 3 BeNuKiMM TpoMmbouutamu, Tina dene)
— aygiornorii (CeHCOHeBparnbHa BTpaTa Crnyxy)

1 2 3
— eHAOKPUHOJIOrii (HEOQHO3HAaYHI reHiTanii, 3aTpMMKa CTaTeBoOro fo3piBaHHs,
nepBrHHA aMeHopes, NceBgorepMaddpoOanTU3M, LIYKPOBUIA diabeT)
— gepmarosiorii (Hanpuknag, BpoOKeHui 6ybo3HWIA enigepmonia)
— opronegii (BioCyTHICTb rinonnagsia HagkoniHka, cnoHamnoenidisansHi | Ak npu- .
opTones, (BimcyTHICTb @60 rinonnagisa HagKo a, cnoHgunoenicisa o np SIKLLLO HEOBXIIHO
avcnnasii) 3Ha4yeHo

ALP — nyxHa ¢pocepatasa; NTIT — napatropmoH; IHK — iHri6itop kanbunHeBpuHy; LiIcA — umnknocrniopuH A;
AT — aprepiansHuii Tuck; MM® — mikogheHonaty mogheTusn; 2 — aHTPoOrnoMeTPUYHiI AaHi cnif NopiBHATN 3 OHOB-
JIeHUMM HayioHanbHUMKU abo mixxHapogHumu (ornsg BOO3 [20]) ctaHgapTamu; ® — plUK® (mn/xB/1,73 M?) = k X
BUCOTa (cM)/nna3moBuii KpeaTuHiH (Mr/an); Ae k — KoHcTaHTa = 0,413. Y nauieHTiB 3 HepoigaHHAM a60 OXUPIiH-
HSIM CNifj 3aCTOCOBYBAaTU PiBHAHHSI HA OCHOBI ynctatuHy [21]; ¢ — 3a gaHumu Gellerman et al. [22].

Table 2. Initial workup and follow-up for a child with steroid-resistant nephrotic syndrome (IPNA clinical practice
recommendations for the diagnosis and management of children with steroid-resistant nephrotic syndrome)

I Initial o
Investigations workup Follow-up monitoring
1 2 3
Clinical evaluation
Patient history
— Including results of dipstick assessments at home, physical activity, fever v
episodes, pain, abdominal discomfort, swelling, fatigue, school attendance, Every 3 months
adherence to medication, menstrual cycle in female adolescents
— Search for risk factors for secondary causes (sickle cell disease, HIV, SLE, .
HepB, malaria, parvovirus B19) d As appropriate
— Check for tuberculosis in endemic areas before starting immunosuppres- ;
sant drugs v As appropriate
Physical examination
— Assessing fluid status including signs of edema (e.g., ascites, pericardial & v Every 3 months
pleural effusions), tetany, lymphadenopathy
— Drug toxicity (e.g., eyes, skin) Every 3 months
— Skeletal status v Every 3 months
. . o 4 .
— Extrarenal features, e.g., dysmorphic features or ambiguous genitalia v As appropriate
. N . - Every 12 months or as
v h
Full neurological examination & standardized assessment of cognitive status appropriate
Sg:resr)tal status: Tanner stage, testicular volume in boys (in patients aged > 10 v Every 12 months
Every 3 months; yearly
. 24 h ambulatory BP
: v B " .
Vital parameters: blood pressure monitoring in patients with
hypertension, if feasible
Anthropometry?:
— Growth chart: height/length, weight v Every 3 months (monthly
— Head circumference < 2 years in infants)
— Calculation of BMI and annual height velocity
Vaccination status
— Check and complete, especially for encapsulated bacteria — pneumococ- v Every 12 $°2$§ rasap-
cal, meningococcal, hemophilus influenza, and varicella-zoster if available prop
Family history
— Renal and extrarenal manifestations v Frery 12 :gopig}e? ras e
— Consanguinity prop
Biochemistry
Urine v Every 3 months (more
Spot urine (first morning void) or 24 h urine: protein/creatinine Essential | frequently until remission)
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Continuation of the Table 2

1 2 3
Urinalysis including hematuria v Every 6—12 months
Spot urine: calcium/creatinine ratio, low molecular weight proteinuria (e.g., Condi-
o1-microglobulin/creatinine ratio tional

Blood

Complete blood count (CBC)

Creatinine, BUN, or urea

Electrolytes (including ionized calcium, potassium*, and albumin corrected
albumin if available)

Serum albumin, total protein

Every 3 months (more
frequently until remission

v and in CKD stage 4-5)
Essential | Every day or every other
day when using high dose

Blood gas analysis (HCO,) diuretics
C-reactive protein v As requwetsji écr:]I)lnlcaI deci-
Estimated GFR® v Every 3 months (more fre-

quently in CKD stage 4)

Every 12 months (more

increased familial history for thrombotic events

ALP, PTH, 25(OH) vitamin D v frequently in patients with
CKD stages 3-5)
- : . . Every 12 months or as
- - v .

Lipid profile (LDL- and HDL-cholesterol, triglycerides) appropriate
Baseline coagulation tests (prothrombine time (INR), aPTT, fibrinogen, ATIII), . .

detailed thrombophilic screening in patients with reported previous thrombotic v :‘t d:gg;\igtsgs :nd tirr:egagz
events, central venous lines, persistent nephrotic range proteinuria, and/or PP pof reiap;gt;s

Every 12 months or as

; ; appropriate especially in
Thyroid function (T3, FT4, TSH) v p‘;ﬁi erﬁ’ts it pprol - g‘gd
proteinuria
Immunoglobulin G v In case of triecz)cilusrrent infec-
Glucose/fasting glucose v Every 6 g;ggtr?;:r as ap-
Every 12 months or as
HbAlc d appropriate
v
C3, antinuclear antibodies Condi- As appropriate
ds-DNA, ENA, ANCA tional As appropriate
. . Before prednisolone and
HBs-Ag, anti-HCV-IgG, syphilis, and HIV tests v as appropriate
Vaccination status including blood titer tests 4 Yearly or as appropriate
Genetics
Extended genetic screen-
ing for patients with SRNS
depending on new findings
Next-generation sequencing (NGS)/Whole Exome Sequencing (WES) v (Table 3); whole exome

sequencing if indicated.
Before transplantation, if
not previously performed

Drug-specific monitoring

CsA and Tacrolimus: Drug trough levels

Weekly during titration
period (for 4 weeks),
thereafter every 3 months
or as appropriate

MMF: mycophenolic acid kinetic (2 h)°

AUC after 4 weeks of
treatment, thereafter
every 6—12 months or as
appropriate
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End of the Table 2

— Dermatology (e.g., epidermolysis bullosa)

— Orthopedics (absent or hypoplastic patella, spondyloepiphyseal dysplasia)
— Immunology (T cell immunodeficiency)

— Hematology (thrombocytopenia with large platelets, Déhle bodies)

— Audiology (sensorineural hearing loss)

1 2 3
CD19 B cell count: base-
line, 1 month after the
Rituximab - first dose (nadir), every
1-3 months until B cell
recovery
. . . If on statins, every 6
Statins: creatinine kinase (CK) - months
_ Ophthalmological examina-
. . tion for cataract and intraocu-
Prolonged glucocorticoid therapy (t‘,ig?]gll- lar pressure. Bone mineral
density by lumbar DEXA
Imaging
- . . At presentation (manda-
: v
Renal ultrasound: renal echogenicity and size of kidneys tory prerenal biopsy)
Ultrasound of abdomen & pleural space (ascites, effusions, thrombosis) v As appropriate
Every 12 months in hy-
Cardiac ultrasound (left ventricular mass, effusions) v pertensive patients or in
case of severe edema
v -
Chest X-ray Optional If indicated
X-ray of the left wrist (bone age assessment in children aged >5 years, mine- v Every 12 months or as
ralization) appropriate
Histopathology
See text: at diagnosis, and
subsequently if indicated:
in case of unexplained
drop in eGFR, unexplained
Renal biopsy v increase in proteinuria, to
rule out and/or to monitor
CNI nephrotoxicity during
prolonged (< 2 years)
treatment
Dietary assessment
Every 3 months (more
Dietician review and advice by a dietician regarding salt, potassium, caloric v fr:’gljjriesngg'd”;g:if:m:’ ;?%I'
and protein intake patients with CKD stage
4-5)
Assessment for extrarenal involvement
Depending on underlying disease and clinically evident extrarenal features:
— Brain MRI (e.g., microcephaly, psychomotor delay, mental retardation,
myoclonic epilepsy, tremor, ataxia, hypotonia)
— Interdisciplinary evaluation by Ophthalmology (e.g., microcoria, cataract,
glaucoma, optic atrophy, keratoconus, macular spots, lenticonus, nystagmus)
— Cardiology (e.g., congenital heart defects) v
— Endocrinology (ambiguous genitalia, delayed puberty, primary amenorrhea, If indi- If indicated
pesudohermaphroditism, diabetes mellitus) cated

ALP — alkaline phosphatase; PTH — parathyroid hormone; CNI — calcineurin inhibitor; CsA — cyclosporine A;
BP — blood pressure; MMF — mycophenolate mofetil; 2 — anthropometric data should be compared with up-
dated national or international (WHO charts [20]) standards; * — eGFR (ml/min/1.73 m?) — k height (cm)/plasma
creatinine (mg/dl); where k is a constant=0.413. In malnourished or obese patients cystatin-based equations

should be used [21]; ° — according to Gellerman et al. [22].
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— Mu nponoHyeMO MOPaauTH MPOBECTU aHali3 cedi piTHUM
Oparam i cectpam nauieHtiB 3 CPHC i1e no Toro, sik Oyne mpose-
JICHO FTeHEeTUYHE TecTyBaHHsI (cTyniHb C, TOMipHa peKOMEHALlisT).

Mok a3aHHSI AO FeHeTUYHOro TeCTyBaHHS TA Gioncii
HUPOK

— Mu peKOMeHIyeEMO, SIKIIIO € MOXJIUBICTb, TPOBOIUTH Te-
HETUYHE TeCTYBaHHS B YCiX JIiTel, Y IKUX 1iarHOCTOBAHO Mep-
puHHuit CPHC (ctynine B, moMipHa pekomeHmaitis).

— Mu npomnoHyeMO BiggaBaT epeBary reHeTUIHOMY TeC-
TyBaHHIO B CIMEMHUX BUITaIKax (CiMEMHUI aHaMHe3 MPOTeiH-
ypii/reMatypii ab0 XpOHIYHOro 3axBoploBaHHSI HUPOK (X3H)
HEBiIOMOro IIOXOMIKE€HHS), BMIIaAKax i3 IO3aHUPKOBUMU
O3HaKaMM U y TUX, XTO MPOXOJUTbH MiATOTOBKY 10 TPAHCILJIaH-
Talii HupoK (ctyninb C, cadka peKoMeHIallis).

— Mu pekomeHIyeMO 0iOIICit0 HUPKU BCiM ITSIM i3 iarHO-
3oMm CPHC, 3a BUHSITKOM BimomMux iH(eKIliit abo 37105KiCHUX
3aXBOPIOBaHb, TOB’SI3aHUX i3 BTOPMHHMM 3aXBOPIOBAHHSIM,
a00 MOTEHUIHO B MAIiEHTIB i3 CiMeiTHUMU Ta/ab0 CUHAPOM-
HUMU BUITankamu abo reHetnaHuMuy mpuanHaMu CPHC (cTy-
MiHb A, CUJIbHA PeKOMEHAIlisI).

— Mu nponoHyeMO TeHeTUIHe TeCTyBaHHsI Iiepel OioICiero
Hupku aitam i3 CPHC, oco6arBo B mepiioyeproBuxX BUIIAIKax
(muB. BUIIIE), 32 YMOBH, 1110 Pe3yJIbTaTh OyayTh TOCTYITHUMMU (IIPO-
TSITOM JIEKIJIbKOX THXKHIB) (CTymiHb D, ctabka pekomeHaallist). Mu
HE PEKOMEHIYEMO MPOBOIUTH TeHETUYHE TECTYBAHHS MaLliEHTaM
i3 TOYATKOBOIO CTEPOITHOIO YYTJIMBICTIO, Y SIKMX 3T0JIOM PO3BUBA-
€TBCSI CTEPOITHA PE3UCTEHTHICTB Mif] YaC XBOPOOU (TOOTO BTOpMHHA
CTepoilHa Pe3UCTEHTHICTB) (CTyMiHb C, TOMipHa peKOMEH/IaLlist ).

FeHeTn4YHe TeCTyBAHHSI i KOHCYAbTYBQHHS

— Mu pexoMeHIyeEMO BCeOIYHMIA aHAJIi3 TEHETUIHOI ITaHe-
Ji (ToOTO TaHesi CeKBeHyBaHHSI HACTYITHOTO ITOKOJIHHS, sIKa
BKJIIOYa€ Bci Bimomi Ha gaHuii yac reHn CPHC, 1110 B maHmii yac
€ HaMOIbIII 3aTpaTHO-e(EKTUBHUM IiIXOI0M A0 FTeHETUIYHOTO
TeCTyBaHH:I) (reHU IepepaxoBaHi B Ta0J. 3), IKIIO KIiHIYHUMA
¢eHOTUIN He TiAKaXKe KOHKPETHUI CTaH, Y TAKOMY BUITaKy MU
MPOMOHYEMO MTPOBOAUTH aHAJTi3 JIUIIIE OMHOIO reHa (CTymiHb B,
MOMipHa peKOMeH/IalLlisl).

— Mu IponoHyeEMO BU3HAYMTHU TTATOTEHHICTh i1eHTU(DIKO-
BaHUX T€HETUYHUX 3MiH BiJIMIOBiIHO 1O HAaCTAaHOB AMEpUKaH-
CbKOTO KOJIEIKY MEAMYHOI TeHETUKU. AHai3 ciMeiHOi cerpe-
raiii Moxe OyTy MPOBeAeHUIA B OKpeMUX BUIagKax (CTyITiHb B,
oMipHa peKOMEHIALIis).

— Mu peKoMeH1yEMO reHETUYHE KOHCYJIbTYBAHHSI Talli€H -
TiB i IXHiX ciMel, 11100 JOIMMOMOITH iM iHTepIPETYBaTH SIK OUiKy-
BaHi, TakK i HemepenOayeHi TeHeTUYHi pe3yabTaTy (CTymiHb B,
MoMipHa peKOMEeHallis).

CKPUHIHr Ha iHpekuiT

— Mu pekomeHayeEMO 00CTeXXYBaTU Ha CYOKJIIHIYHUIA Ty-
0epKyJb03 BiAMOBIIHO N0 HACTAaHOB KOHKPETHMX KpaiH (Ha-
MPUKIIAN, peHTreHorpadist TpymnHOI KIIiTKW, TyOepKyIiHOBMI
TeCT, aHaJli3 KBaHTU(hEPOHY) TP KJIiHIYHIK Migo3pi abo y BU-
MajaKy MpoXWBAHHS B EHIEMiIYHUX palioHax i/abo momopoxi 3
Hux (ctymiab C, ToMipHa peKOMeHIAIlis).

— Mu npomonyemo TectyBatu Ha rematut B, C, cudinic
i BUI: (i) mns BukmioueHHs: BTopuHHMX IpunuuH HC i (ii) mo
iMyHOCYIIpecii, 0COOJIMBO PUTYKCMMAaOOM, BpaxOBYIOUM €HIE-

— We suggest offering urinalysis to siblings of SRNS
patients even before genetic testing is done (grade C,
moderate recommendation).

Indications for genetic testing and renal
biopsy

— We recommend, if available, that genetic testing
be performed in all children diagnosed with primary
SRNS (grade B, moderate recommendation).

— We suggest giving priority to genetic testing in fa-
milial cases (family history of proteinuria/hematuria or
CKD of unknown origin), cases with extra-renal fea-
tures, and those undergoing preparation for renal trans-
plantation (grade C, weak recommendation).

— We recommend a kidney biopsy in all children
diagnosed with SRNS, except in known infection or
malignancyassociated secondary disease or potentially
in patients with familial and/or syndromic cases or ge-
netic causes of SRNS (grade A, strong recommenda-
tion).

— We suggest genetic testing before a kidney biopsy
in children with SRNS, especially in priority cases (see
above), provided the results will be readily available
(within few weeks) (grade D, weak recommendation).
We do not recommend performing genetic testing in
patients with initial steroid sensitivity who subsequently
develop steroid resistance later in their disease course
(i.e., secondary steroid resistance) (grade C, moderate
recommendation).

Genetic testing and counseling

— We recommend comprehensive gene panel ana-
lysis (i.e., a next generation sequencing panel to include
all currently known SRNS genes, which is currently the
most costeffective approach to genetic testing) (genes
are listed in Table 3) unless the clinical phenotype is
suggestive of a specific condition, in which case we sug-
gest performing a single gene analysis instead (grade B,
moderate recommendation).

— We suggest determining the pathogenicity of
identified genetic variants according to the guidelines
of the American College of Medical Genetics. Family
segregation analysis may be performed in selected cases
(grade B, moderate recommendation).

— We recommend genetic counseling for patients
and their families to help them interpret both anticipa-
ted and unanticipated genetic findings (grade B, mode-
rate recommendation).

Screening for infections

— We recommend evaluation for subclinical tuber-
culosis according to country-specific guidelines (i.e.,
chest radiography, tuberculin test, quantiferon assay), if
clinically suspected, or in case of residence in or travel
from endemic areas (grade C, moderate recommenda-
tion).

— We suggest testing for hepatitis B, C, syphilis,
and HIV: (i) to rule out secondary causes of NS and (ii)
before immunosuppression, especially rituximab, given
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MiuHicTh LIMX iH(peKUii y pisHux KpaiHax (cryminb C, cimabka  the endemicity of these infections in various countries

peKOMeHalLis). (grade C, weak recommendation).
AiKyBOHHS Treatment
HeimyHocyrnpecusHe AiKyBAHHS NepLLIOro psiAy First-line non-immunosuppressive freatment
B Aiten i3 CPHC in children with SRNS
— Mmu pexkomennyemo nounHatu 3 iPAAC, a came: iHTi0i- — We recommend starting RAASi with either an-

TOpiB aHrioreH3uHIEepeTBOpIoloUoro (gepmenty (IAIIMD) abo  giotensin converting enzyme inhibitors (ACEi) or an-
omoxkatopiB aHrioreH3nHoBux penenrtopiB (BPA) miciaa Bcra-  giotensin receptor blockers (ARBs) once the diagnosis
HoBneHHs miarHo3y CPHC (puc. 2) (ctyminb B, momipHa pe-  of SRNS is made (Fig. 2) (grade B, moderate recom-
KOMeHJallis1). My mpornoHyeMO KiJIbKiCHO BM3HAuMTH 3MiHYy  mendation). We suggest quantifying the change in
Meplloi paHKOBOI TMpoTeiHypil micis nouatky teparnii iPAAC  first-morning proteinuria after starting RAASI therapy
(ctyninb D, ciiabka pekoMeHaalis). (grade D, weak recommendation).

[NoyaTok HePpPOTUHHOTrO CUHAPOMY: MOYATOK MPUKOMY MEPOPANTbHOrO MNPEAHI30N0oHY B CTaHAAPTHIN [03i

[o 4 Tuxniz  Bianosiab Ha cTepoian Bincyrictb pemicii YacTkoBa pewmicis MoBHa pewmicis
CPHC l CYHC

4-6 Tki Mepiop niaTBEpAXEHHS + AHTUNPOTEIHYpUYHE NikyBaHHs 3 IAMND a6o BPA

- ————— > [li3Hi pecrnoHpgepm (6 TWXHIB)
+ nepopansHum I + B/B METUNNPESHI30N0HOM

[eHeTnyHa i ricTonaTonoriyHa ajarHocTuka l
CPHC Herenetnynuii CPHC MoHoreHHuit CPHC
v v
0 micsuiB Bignogigb Ha IKH  Tepanis 3 IKH + iAl1® a6o BPA + nocTynose 3HuxeHHs foaw MO* [MpogoBxeHHst IAM® a6o BPA,
l l l npunuHeHHs M1
o HocarHenHst YacTkoBa BigcyTHicTb
6 micauiB pemicii  -oo--- pemicis '%ey,:,,rici]' — > IKH-peancTenTHuit
l b

IMpogoexysatu IKH

MinimizyBatu gosy IKH, aTi Ik
B M0YATKOBIM [03i

+ MM®, sKwio cTepoin-

| > [punuHerHs IKH**

3anexHuit peunave il
12 micsuiB [locArHeHHs Hemae
pemicii pemicii i
BxntounTyt B Kniki4He BUNPoGyBaHHS
|
FlpMnAHT IKH FAKLLIO HEMOXNMBO, PO3ASHYTU PUTYKCUMAG
Yyepes 12-24 micsuj I BeeperHs |
cTepoias BigcyTHicTb pemicii > mynbTupeancteHTHUM CPHC
abo
v v
24 wicsii Mepexin +|KH Bkntountn ochatymymat, a6o nnasmadepes,
MicHLY Ha MM® 260 MMd*** abo imyHoagcop6Ljto, abo acepes ninifis

PucyHok 2. Anroputm BeAeHHs AiTev i3 HegppoTndHum cuHapomom. lNayieHTn knacugpikyroTbcs 3rigHo 3 BignoBiAA[I0 Ha 4-TUX-
HeBe JliKyBaHHs1 nepopanbHum npegHizonoHom (IMH). MauieHTn, siki He MaroTb MOBHOI pemicii, MPOAOBXYIOTb criocTepiraTucs B
«nepioai NiATBEPAXEHHs», B AKOMY BU3Ha4a€TbCS BiANOBiAb Ha MO[aNbLUNIA NEPOpasibHUIA NMPeAHI30JI0H y NoeAHAaHHI 3 ny/bca-
MU MEeTUNNPEeAHI30/I0Hy Ta 3 iHribiTopamMu aHrioTeH3uHnepeTsoproroyoro ¢pepmeHTty (iAl1P) abo 6rokaTropamMu aHrioTeH3UHO-
Bux peyenropis (BPA). IHiyitoeTbCs1 reHeT4Ha Ta rictonarosioridyHa ouiHka. lMayieHTn 3 HereHetn4Hum CPHC noBuHHI 6y T KaH-
Avpatamu 41s no[anbLuoi iMyHocynpecii, Togi K nayieHT 3 MOHOreHeTUYHUMU hopMaMm He € TaKUMU (BeTaslbHilui BigoMmocTi
HaBefleHi B TEKCTI). Y KpaiHax i3 HU3bKum piBHem pecypciB, fle reHeTuYyHa Ta/abo ricronatonoriyHa oyiHKa He4OCTYrNHa, MoXe
6yTH po3no4are HeraviHe imyHocynpecusHe nikyBaHHs IKH. Sikwo IKH HegocTynHuii, MOXHa po3no4yaTu BHYTPIiLLHbOBEHHe abo
nepopanbHe 3acTocyBaHHs uuKnogocgamigy. * = My npornoHyemo 3ameHwysatun o3y lNH nicnsa noyatky IKH tak: 40 mr/m%[o6y
nporsarom 4 TXxHiIB, 30 Mr/M%po6y npotarom 4 TuxHiIB, 20 Mr/mM%/[B06Yy NPoTsrom 4 TMXxHIB, 10 Mr/M?’/BO6Y NPOTArom 8 TUXXHIB
i npunuHenHs nicns yboro; ** = IKH moxe 6yTn nNpoRoBXeHui y pasi 4acTKOBOI pemicii; *** = y Bunagxkax HernosBHoOI BianoBigi
npotsarom 4 TMXHIB, YacTUX peLn[nBIB a0 NMo6iYHNX eqheKTiB NiKiB MU peKoOMeHAYEMO BOTPUMYBAaTUCS NMPOTOKOY NiKyBaHHS
pegppaktepHoro CPHC; CPHC — cTepoigpe3ncTteHTH1UN HeqhpoTuYHuii cuHapom; iAl1®d — iHribiTop aHrioTeH3nHMNepeTBOPHOIO-
yoro ¢pepmeHTy; BPA — 6510KaTop aHrioteH3uHoBux peuentopis; [MTH — npeaHi3010H; B/B — BHYTpiLLUHbOBEHHO; IKH — iHri6iTop
kanbuymHeBpuHy; MM ® — mogheTuny mikogheHonar (PekomeHgauii Ans kniHidyHoi npakTukmn IPNA oo giarHocTuku 1a nikyBaH-
HS1 giTeN i3 cTepoiape3nCTeEHTHUM HEYPOTUYHUM CUHBPOMOM)
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— Mu npornoHyeMO OpiEHTYBAaTHCh Ha MaKCHMAaJbHO 10-
MyCTUMI 103U, IKi HaBeleHi B Tabj1. S8, 1110 100pe mepeHoCATh-
cs (cryninp C, ciiabka peKoOMeHallist).

— JATI® abo BPA crig 3acTocoByBaTv 3 OOCpEXKHICTIO B
nauieHTiB i3 X3H 4-i cramii, iX He cJii MoYynHATU TIpUiMaTH
a00 Tpeba MPUIMHSTHU iX TIPUIOM y pa3i BHYTPillIHbOCYAMHHO-
ro 3HMKEHHS 00’€MY LUPKYJIIOI0UO0l KPOBi, TOCTPOTO YpaskeH-
Hs1 HupoK (I'YH), rinepkaniemii abo yacroro 61toBaHHS/niapei
(cTymiHb A, cCUJIbHA peKOMEHIaIlis ).

— Mu nponmonyemo BukopuctoByBaTu iPAAC i3 HepeHanb-
HUM MeTabonizMoM (To6To paminpui i BPA), ockinbku BoHU
HE HAaKOTIMYYIOTHCS TIPU HUPKOBIiM HEAOCTATHOCTI (CTyIiHb D,
cJ1abka peKoMeHaallis).

— We suggest aiming for the maximum approved
dosages given in Table S8 as tolerated (grade C, weak
recommendation).

— ACEi or ARBs should be used with caution in pa-
tients with CKD stage 4, and they should not be started
or should be stopped in case of intravascular volume
depletion, acute kidney injury (AKI), hyperkalemia,
or frequent vomiting/diarrhea (grade A, strong recom-
mendation).

— We suggest using RAASi with non-renal metabo-
lism (i.e., ramipril and ARBs) since they do not accu-
mulate in renal failure (grade D, weak recommenda-
tion).

Onset of Nephrotic Syndrome: start of oral prednisolone at standard dose
At4weeks  Steroid response No Remission Partial Remission Complete Remission
SRNS l SSNS
4-6 weeks Confirmation period + Antiproteinuric treatment with ACEi or ARB e T
+ oral PDN +/- IV Methylprednisolone e responder (6 weeks)
Genetic & histopathological diagnosis l
SRNS Non-genetic SRNS Monogenic SRNS
v v
0 months CNI response Treatment with CNI + ACEi or ARB + tapering PDN* Continue ACEi or ARB, stop PDN
6 months Com.plt.ete _____ Par-tia.l No
Remission ~ ------ oo Remission Remission CNI resistant SRNS
l P v
Minimize CNI dose, P e eI Stop CNI**
+ MMF if steroid- P e R
responsive relapses . i "
12 months i i Complete No
‘ v Semision Rembsion Enroll in a clinical trial
r- Relapse |
Stop CNI _'f | If not possible, consider Rituximab
after 12-24 months Steroid |
challenge No remission - Multi-drug resistant SRNS
or v v
24 h Switch to +CNIl or Consider Ofatumumab or plasma exchange
months MMF MMF*** or immunoadsorption or lipid apheresis

Figure 2. Algorithm for the management of children with nephrotic syndrome. Patients are characterized according to response
to a 4-week treatment with oral prednisolone (PDN). Patients showing no complete remission enter the confirmation period in
which responses to further oral prednisolone (PDN) with or without methylprednisolone (MPDN) pulses in conjunction with ei-
ther angiotensin-converting enzyme inhibitors (ACEi) or angiotensin-receptor blockers (ARBs) are ascertained and genetic and
histopathological evaluation is initiated. Patients with non-genetic SRNS should be candidates for further immunosuppression,
whereas those with monogenetic forms are not (further details are given in the text). In the setting of low resource countries
where genetic and/or histopathology assessment is not available, inmediate immunosuppressive treatment with CNI may be
started. If CNI are not available intravenous or oral cyclophosphamide may be started. * = We suggest tapering PDN after CNI
initiation as follows: 40 mg/m? QOD for 4 weeks, 30 mg/m? QOD for 4 weeks, 20 mg/m? QOD for 4 weeks, 10 mg/m? QOD for
8 weeks, and discontinuing thereafter; ** = CNI may be continued in case of partial remission; *** = in cases of no complete
response within 4 weeks, frequent relapses or side effects of medications, we recommend following the refractory SRNS pro-
tocol; SRNS, steroid-resistant nephrotic syndrome; ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin-receptor
blocker; PDN, prednisolone; IV, intravenous; CNI, calcineurin inhibitor; MMF, mycophenolate mofetil (IPNA clinical practice re-
commendations for the diagnosis and management of children with steroid-resistant nephrotic syndrome (https://link.springer.
com/article/10.1007/s00467-020-04519-1/figures/2))

Tom 9, N2 3, 2020 www.mif-ua.com, http://kidneys.zaslavsky.com.ua 51



HactaHoBu / Guidelines

— ¥V mimIiTKiB >KiHOYO1 CcTaTi C/Ii 3a0€3MeYnTH KOHTpaLleI-
11i10, 11100 YHUKHYTU TepaToreHHUX edekTiB iPAAC (cTyminb X,
CUJIbHA PEKOMEH/IALLis).

IMyHOcynpecuBHe AikyBAHHSI NepPLLIOro psiAY B Aitev
i3 CPHC

— Mu pekomeHryeMo, 1100 iHTioiTop KanbimHeBpuHY (IKH)
(muKIIocoprH abo TakpoiiMyc) OyB IEepIIOIO JIHIEI iIMyHOCY-
npecuBHoi Teparii B miteit 3 CPHC i crapTtyBaB micist minTBep-
IKEHHS JiarHo3y (puc. 2) (cTymiHb B, momipHa pekoMeHaanis).

— Mu npornoHyeMO 3MEHILIUTU T03U MPEIHI30JI0OHY ITiCIIs
BctaHoBaeHHs aiarHo3y CPHC i mpunuHutH Tepamito npeaHi-
30JI0HOM 4epe3 6 micauiB (cTyminb D, ctabka peKoMeHalist).

— In female adolescents, contraception should
be ensured in order to avoid the teratogenic effects of
RAASI (grade X, strong recommendation).

First-line immunosuppressive freatment
in children with SRNS
— We recommend that CNI (cyclosporine or tacroli-
mus) should be the first-line immunosuppressive therapy
in children with SRNS and started once the diagnosis is
confirmed (Fig. 2) (grade B, moderate recommendation).
— We suggest tapering PDN treatment once diagno-
sis of SRNS is established and discontinuing PDN the-
rapy after 6 months (grade D, weak recommendation).

Tabnuys 3. eHn, siKi cnig BKIIIOYUTU 4O CeKBEHYBaHHS HacTYrnHOro rnokoniHHs (Big [8]) y anTuHu i3 CPHC
(PexkomeHgauii ansa kninivHoi npakTuku IPNA oo giarHocTuky Ta slikyBaHHS AiTed i3 cTepoigpe3ncTeHTHUM
HegpoOTUYHUM CUHBPOMOM)

FeH CnapkoBicTb Homep npuepHaHHsA 3axBoproBaHHA
1 2 3 4

ACTN4x* AD NM_004924 CimenHi Ta cnopaguyHi CPHC (3a3Buyan
nopocni)

ADCK4:x AR NM_024876 CPHC

ALG1 AR NM_019109 BpompkeHnin po3nag rniko3unoBaHHs

ANKFY1 AR NM_001330063.2 Ontsaumn CPHC

AHJTA AD NM_018685 ®OCI'C (nepeBaxHO Os1s1 [OPOCNX)

ARHGAP24 AD NM_001025616 OCrc

APIraIA AR NM_001185078 BHC

AVIL AR NM_006576.3 CPHC

CD151 AR NM_004357 HC, npeTtunbianbHi 6ynbO3Hi ypakeHHs LLKipW,
HeMpoCeHCcopHa rnyxoTa, ABOCTOPOHHIN CRi3HUI
I'IpOTO'-IHI./IVI CTEHO3, AUCTPOMIA HIrTiB Ta HE3Ha4Ha
Tanacemis

CD2AP AD/AR NM_012120 ®CIC/CPHC

CFH AR NM_000186 MIMMH Tvny 11+ HC

CLCN5 XR NM_001127898.4 XBopo6a [eHta + ®CIC + rinepkanbkypis Ta
HedponiTiasd

COL4A3x* AR NM_000091 XBopo6a Anbnopta/dCIrC

COL4A4 AR NM_000092 XBopo6a Anbnopta/dCIrC

COL4A5x XR NM_000495 XBopo6a Anbnopta/dCIrC

coQ2 AR NM_015697 MiToxoHppianbHa xBopoba/izonboBaHa
Hedponartia

COQ6 AR NM_182476 HC + ceHcoHeBpanbHa rnyxota; OMC

CRB2x AR NM_173689 CPHC

CUBN AR NM_001081 MepcucTytoya NpoTeiHypis HePPOTUHHOrO
JianasoHy + npw eninencii

DGKE:* AR NM_003647 lemoniTnko-ypemidHuin cuHgpom, CPHC

DLC1 AR NM_182643.3 OutuHeTeo Ta gopocni CHHC ta CPHC

E2F3 AD NM_001949 ®CI'C + po3ymoBa BigcTanicTb (geneLis BCboro
reHa)

EMP2 AR NM_001424 CPHC ta CHHC Ha novatky gutmMHCcTBa

FATA AR NM_005245.4 MoegHaHnHs CPHC, Ty6ynspHoi ekTasii, rematypii
Ta hakynsTaTMBHO

FN1 AD? NM_212482.3 ®DibpoHEKTUHOBA rMoMepynonaris

GAPVD1 AR NM_001282680.3 PanHin noyatok HC
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lMpoaosxeHHs Tabn. 3

1 3 4

INF2 AD NM_022489 CimenHi Ta cnopagu4Hi CPHC, ®CI'C-
acovujroBaHi HeBponarTii LLlapko — Mapi — 3y6a

ITGAS3 AR NM_002204 BpopxeHa iHTepcTuLianbHa xsopoba Nerexis,
HGFprTVI‘-H:IVIVI CYHOPOM Ta Nerknii 6ynbo3Hni
enigepmonia

ITGB4 AR NM_000213 Eninepmonia 6ynbo3HOi Ta ninopu4Hoi atpesii +
OCrc

ITSN1 AR NM_003024.3 BHC/CPHC/CHHC (3 MCD/®CI'C Ha 6ioncii)

ITSN2 AR NM_019595.4 CYHC/C3HC (3 MCD/MIIH Ha 6ioncil)

KAHKA1 AR NM_015158 C4YHC

KAHK2 AR NM_015493 CYHC/C3HC = rematypisi

KAHK4 AR NM_181712 CPHC + remarypis

KWPPEJT AR NM_018240.7 CPHC

LAGES3 AR NM_006014.4 HC 3 nepBurHHOI Mikpouedanieto

JIAMA5 AR NM_005560.6 Ountaunin HC

LAMB2: AR NM_002292 Cwunppowm [MipcoHa

LCAT AR NM_000229.2 XBopob6a Hopma

LMNA AD NM_170707 CimelHa YacTkoBa ninoguctpodis + ®CIrc

LMX1Bx* AD NM_002316 CuHapom HirTig—Ha,urqniHKa; Takox ®CIC 6e3
HaHVPHMKOBOI y4acTi

MA®B AD NM_005461.5 ®CI'C 3 cuHgpomom peTpakuii fyeHa

MAGI2 AR NM_012301.4 HC + HeBposorivHi NopyLUeHHs

MMACHC AR NM_015506.3 Hediumt Kob6anaminy C, TMA Ta HedpOTUYHUI
CUHAPOM

MYO1E: AR NM_004998 Cimerinnin CPHC

NEU1 AR NM_000434.4 Hedppocianigos (cianipo3s Il Tuny + gutayumn HC)

NPHP4 AR NM_015102.5 HecppOHoqums i3 ®CI'C Ta npoTeiHypieto Hedpo-
TUYHOTO fianasoHy

NPHS1x AR NM_004646 BHC/CPHC

NPHS2:x AR NM_014625 BHC, CPHC

NUP85 AR NM_024844.5 CPHC

NUP93:x AR NM_014669 Outayi CPHC

NUP107:x AR NM_020401 Outayi CPHC

NUP160 AR NM_015231.2 CPHC

NUP205 AR NM_015135 Outsayi CPHC

NXF5 XR NM_032946 ®OCIC 3 cninbHOCErperyyMM po3nagom cepue-
BOro 610Ky

OCRLx* XR NM_000276 XBopob6a [eHTa-2, cuHgpom Jloy, + ®CIC,
NpOTeiHypia + HEPPOTUYHOrO AianasoHy

OSGEP AR NM_017807.4 HC 3 nepBuMHHOI Mikpouedanieto

PAX2 AD NM_003987 CDCI'C_y Jopocnomy Billi 6€3 HafHUPKOBUX
nposBeis

PDSS2 AR NM_020381 CwuHgpom Jen

PLCe1 AR NM_016341 BHC/CPHC

nMvm2 AR NM_000303 BpopxeHnin poanap rniko3unioBaHHs

PODXL: AD NM_005397 »Crc

PTPRO AR NM_030667 HC

SCARB2 AR NM_005506 Lis-cuHaopom MiOKJ‘IOHyCOBOT HUPKOBOI
HEe[O0CTaTHOCTI + 3HVXKEHHS CIyXy

SGPL1 AR NM_003901.4 MNMepBrHHa HapgHWpPKoBa HegocTaTHICTL Ta CPHC
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3akKiH4YeHHs1 Tabsn. 3

1 2 3 4

SMARCALA1 AR NM_014140 IMyHoKicTKOBa ancrnasis LUnmke

SYNPO AD NM_007286 Cnopagnynuin GCIC (npomMoTopHi MyTaLii)

TBC1D8B XR NM_017752.3 CPHC Ha paHHbomy eTani 3 ®CIrc

TNS2 AR NM_170754.3 CYHC/C3HC (3 MCD/®CIrC/OMC Ha 6ioncii)

TP53RK AR NM_033550.4 HC 3 nepBuMHHOI Mikpouedanieto

TPRKB AR NM_001330389.1 HC 3 nepBurHHOI Mikpouedanieo

TRPC6x* AD NM_004621 PoanHHi Ta cnopaguyHi CPHC (nepesaxHo
nopocrni)

TTC21B AR NM_024753 OCIC 3 Ty6ynoiHTepCTULIiaNnbHUM YPaXKEHHAM

WDR73 AR NM_032856 CwuHgpom Galloway-Mowat (Mikpouedanis Ta
CPHC)

WT1:x AD NM_024426 CnopaguyHi CPHC (gitn: MoxyTb 6yTn NOB’A3aHi
3 NOpYLUEHHAMM reHiTanin); cuHgpom Denys-
Drash i Frasier

XPO5 AR NM_020750 Outadi CPHC

ZMPSTE24 AR NM_005857 MangunbynoakpanbHa gucnnagis npyn ®Crc

MYH9 AD/pou, NM_002473 3axBoptoBaHHs, noe’sa3aHe 3 MYH9; cuHgpomm
Epstein i Fechtner

AMOJT = Aneni pusnky G1, NM_003661 MigemweHa cnpunHaTnmeicTb go ®CIC ta TXHH

G2 B adhpoamMepuKaHLiB, naTMHoamMmepuKaHLiB Ta

0Ci6 athprKaHCbKOro NOXOAXEHHS

AD — aBTOHOMHO-AOMiHaHTHUI; AR — aBTOHOMHO-peuecuBHn; BHC — BpoaxeHui HeqhpoTUYHNI CUHAPOM;
AMC — angpy3snunii mesaHrianbHmi cknepo3; TXHH — tepmiHanbHa ctagis XpOHiYHOI HUPKOBOI HeJOCTaTHOCTI;
®CIC — ¢pokanbHO-cermeHTapHuu riomepynocknepo3; MITH — mem6paHonponichepaTtuBHniA rnomepyrioHegh-
put; HC — HegppoTtnyHnii cuHgpom; C3HC — ctepoin3anexHuii HehpoTuuHmii cuHapom; CPHC — ctepoigpe-
3UCTEHTHUI HeghpoTudHMI cuHapom; CHHC — crepoiguytnnsnii HeghpoTUYHUI CUHAPOM; * — reHu 3 iMoBipHOIo
abo sigomoro myTaLjieto abo aneni pusnky B Livi rpyni.

Table 3. Genes to be included in Next Generation Sequencing (from [8]) in a child with SRNS (IPNA clinical
practice recommendations for the diagnosis and management of children with steroid-resistant nephrotic

syndrome)
Gene Inheritance Accession no. Disease
1 2 3 4
ACTN4 = AD NM_004924 Familial and sporadic SRNS (usually adult)
ADCK4: AR NM_024876 SRNS
ALG1 AR NM_019109 Congenital disorder of glycosylation
ANKFY1 AR NM_001330063.2 Pediatric SRNS
ANLN AD NM_018685 FSGS (mainly adult)
ARHGAP24 AD NM_001025616 FSGS
ARHGDIA AR NM_001185078 CNS
AVIL AR NM_006576.3 SRNS
NS, pretibial bullous skin lesions, neurosensory
CD151 AR NM_004357 deafness, bilateral lacrimal duct stenosis, nail
dystrophy, and thalassemia minor
CD2AP AD/AR NM_012120 FSGS/SRNS
CFH AR NM_000186 MPGN type [1+NS
CLCN5 XR NM_001127898.4 E:Sttr;srodliitsh(?:zgi FSGS + hypercalcuria and
COL4A3x AR NM_000091 Alport’s disease/FSGS
COL4A4 AR NM_000092 Alport’s disease/FSGS
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Continuation of the Table 3

1 3 4
COL4A5* XR NM_000495 Alport’s disease/FSGS
CcOQ2 AR NM_015697 Mitochondrial disease/isolated nephropathy
CcOQs6 AR NM_182476 NS +sensorineural deafness; DMS
CRB2x AR NM_173689 SRNS
CUBN AR NM_001081 ?Ft)ﬁg;;t)t/ent nephrotic range proteinuria + with
DGKE: AR NM_003647 Hemolytic-uremic syndrome, SRNS
DLCH1 AR NM_182643.3 Childhood and adult SSNS and SRNS
E2F3 AD NM_001949 FSGS + mental retardation (whole gene deletion)
EMP2 AR NM_001424 Childhood-onset SRNS and SSNS
FAT1 AR NM_005245.4 gr??fg&igt?vgf SRNS, tubular ectasia, hematuria,
FN1 AD? NM_212482.3 Fibronectin glomerulopathy
GAPVD1 AR NM_001282680.3 Early-onset NS
e | Foriie a0 sporacc SN, £95 asosiled
TGA3 AR NM_002204 Syndrome, and mild spidarmatysia bulosa.
ITGB4 AR NM_000213 Epidermolysis bullosa and pyloric atresia + FSGS
ITSNA1 AR NM_003024.3 CNS/SRNS/SSNS (with MCD/FSGS on biopsy)
ITSN2 AR NM_019595.4 SSNS/SDNS (with MCD/MPGN on biopsy)
KANK1 AR NM_015158 SSNS
KANK2 AR NM_015493 SSNS/SDNS + hematuria
KANK4 AR NM_181712 SRNS + hematuria
KIRREL1 AR NM_018240.7 SRNS
LAGES3 AR NM_006014.4 NS with primary microcephaly
LAMAS5 AR NM_005560.6 Childhood NS
LAMB2: AR NM_002292 Pierson syndrome
LCAT AR NM_000229.2 Norum disease
LMNA AD NM_170707 Familial partial lipodystrophy + FSGS
e |0
MAFB AD NM_005461.5 FSGS with Duane retraction syndrome
MAGI2 AR NM_012301.4 NS + neurological impairment
MMACHC AR NM_015506.3 sC;nbdarIgrrr?(len C deficiency, TMA, and nephrotic
MYO1E: AR NM_004998 Familial SRNS
NEU1 AR NM_000434.4 Nephrosialidosis (sialidosis type Il+childhood NS)
NPHP4 AR NM_015102.5 l;lg:l;irri?rci);hthisis with FSGS and nephrotic range
NPHS1: AR NM_004646 CNS/SRNS
NPHS2: AR NM_014625 CNS, SRNS
NUP85 AR NM_024844.5 SRNS
NUP93: AR NM_014669 Childhood SRNS
NUP107: AR NM_020401 Childhood SRNS
NUP160 AR NM_015231.2 SRNS
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End of the Table 3

1 2 3 4

NUP205 AR NM_015135 Childhood SRNS

NXF5 XR NM_032946 FSGS with co-segregating heart block disorder

ocRL |xa e, o pinarome. £ FSGS

OSGEP AR NM_017807.4 NS with primary microcephaly

PAX2 AD NM_003987 ,:%L:]Iltf gg;:ito E?GS without extrarenal

PDSS2 AR NM_020381 Leigh syndrome

PLCe1 AR NM_016341 CNS/SRNS

PMM2 AR NM_000303 Congenital disorder of glycosylation

PODXL: AD NM_005397 FSGS

PTPRO AR NM_030667 NS

SCARB2 AR NM_005506 ﬁggﬁzgn}ggglonus renal failure syndrome +

SGPL1 AR NM_003901.4 Primary adrenal insufficiency and SRNS

SMARCAL1 AR NM_014140 Schimke immuno-osseous dysplasia

SYNPO AD NM_007286 Sporadic FSGS (promoter mutations)

TBC1D8B XR NM_017752.3 Early-onset SRNS with FSGS

TNS2 AR NM_170754.3 SSNS/SDNS (with MCD/FSGS/DMS on biopsy)

TP53RK AR NM_033550.4 NS with primary microcephaly

TPRKB AR NM_001330389.1 NS with primary microcephaly

TRPC6x AD NM_004621 Familial and sporadic SRNS (mainly adult)

TTC21B AR NM_024753 FSGS with tubulointerstitial involvement

WDR73 AR NM_032856 g;lll\i)SV\;ay-Mowat syndrome (microcephaly and
Sporadic SRNS (children: may be associated with

WT1x AD NM_024426 abnormal genitalia); Denys-Drash and Frasier
syndrome

XPO5 AR NM_020750 Childhood SRNS

ZMPSTE24 AR NM_005857 Mandibuloacral dysplasia with FSGS

MYH9 AD/assoo. NM_002473 g/\:]zlgo-rr;:ézted disease; Epstein and Fechtner
Increased susceptibility to FSGS and ESRD in

APOL1* G1, G2 risk alleles | NM_003661 African Americans, Hispanic Americans and in
individuals of African descent

AD — autosomal dominant; AR — autosomal recessive; CNS — congenital nephrotic syndrome; DMS — diffuse
mesangial sclerosis; ESRD — end-stage renal disease; FSGS — focal segmental glomerulosclerosis; MPGN —
membranoproliferative glomerulonephritis; NS — nephrotic syndrome; SDNS — steroid-dependent nephrotic
syndrome; SRNS — steroid resistant nephrotic syndrome; SSNS — steroid sensitive nephrotic syndrome; * —
Genes with a likely or known mutation, or a risk allele, in this cohort.

— Mu peKOMeHAYEMO BiIMiHSATH a00 BiIKjIaaaTH JiKyBaH-
Hst IKH y namienTis i3 pLLIK® < 30 mir/x8/1,73 M2, T'YH i/a6o
HEKOHTPOJIbOBAHOIO TilepTeH3i€lo (CTyMmiHb X, CHJIbHA PEKO-
MeHallist).

— Mu pekomeHayemo BinmoButuch Bin IKH i mpunuuuti
JIIKyBaHHS TMPEIHI30JIOHOM Y MAlli€HTiB, SIKi MalOThb IMiATBEP-
mxeHy moHoreHHy opmy CPHC (ctyminp B, momipHa pexko-
MEHIALLis).

— Komu IKH HemocTymHi 3a 1iHOIO ab0 HAasBHICTIO, MU
MPOIIOHYEMO BUKOpUCTOBYBaTH 1LKIohochamin (LID) [BHY-

— We recommend withholding or delaying CNI
treatment in patients with an eGFR < 30 ml/min/
1.73 m?, AKI, and/or uncontrolled hypertension (grade
X, strong recommendation).

— We recommend withholding CNI and stopping
PDN treatment in patients with evidence for a monoge-
nic form of SRNS (grade B, moderate recommenda-
tion).

— When CNIs are not available or unaffordable, we
suggest using cyclophosphamide (CPH) [intravenous or
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TPillIHOBEHHO 200 MepopasibHO| 3 BUCOKMMU T03aMU CTePOi-
niB a60 6e3 Hux (cTyminb D, cabka pekoMeHaallist).

— Mu pekoMeHayeEMO O3HAHOMUTHM MAlL€HTIB i ciM’ 3
MOXJIMBUMHU TOOIYHUMHU edeKTaMu iMyHOCYIPECUBHUX Mpe-
napariB, SIK 1Ie HaBeieHO B TaOJI. 4 (cTymiHb X, CHJIbHA PEKO-

MeHallist).

mendation).

po] with or without high-dose steroids (grade D, weak
recommendation).

— We recommend making patients and families
aware of potential side effects of immunosuppressive
medication as given in Table 4 (grade X, strong recom-

Tabnuys 4. 3aranbHi NoB’si3aHi 3 MegUKaMEeHTO3HUMM YCKIIagHEeHHSIMU Ta NMo6iYyHi eqpeKTH, Ki cnig oliHuTH
AJ1 MOHITOpUHry nauyieHTis (PekomeHgauii gns kniHidHoi npaktnkn IPNA wogo giarHocTuku 1a siikyBaHHS giten

i3 cTepoigpe3ncTeHTHUM HeOPOTUYHUM CUHEBPOMOM)

Tun npenapaty

MowmnpeHi No6iyHi edoeKkTn,
noB’si3aHi 3 nikamu

MpocpinakTnka

Yei

Peunpaunsytoui iHdekuii (6akTepianbHi,
BipYCHi, rp1OKOBi)

ApekBaTHe, ane MiHimanbHe 0o3yBaH-
HSl IMyHOOEenpeCcBHUX npenaparTis
BakuwnHauis (Ko MOXMBO)

[MokokopTUKOign

CuHgpom KyLumHra

lnepTeHsia

MopyLUEeHHA TonepaHTHOCTI JO rnio-
KO3U

3aTtpvMKa pocTy

SHWXKEHHS MiHepasnbHOI LLiNIbHOCTI
KICTOK

Karapakra, rnaykoma

MoeepiHkoBi Npo6nemun

O6epexHe 3acToCcyBaHHs
rNIOKOKOPTUKOIAIB

CKOpOYeHHs TpMBanoCTi NiKyBaHHS
3acTocyBaHHs cTepoig3bepiraymnx
3aco6is

IKH

lnepTeHsia

HedpoToKCU4HICTb
HelpoToKCHYHICTL (Tpemop)
Cynomum Hir

lnomarHiemis

Bsaemogis 3 iHWMMK NpenapaTtamm

CreumndiyHi ans TakponiMmycy

MopyLUEeHHsA TONEepPaHTHOCTI A0 ITIOKO-
31 Ta LUyKpoBuiA giabet

LinknocnopwuH-A-cneumaiyHi

lnepTpuxo3
lnepnnagia siceH

ApekBatHe, ane MiHimanbHe 0o3yBaH-
HS IMYHOCYMPECUBHUX Npenaparis,
afanToBaHe MOHITOPMHIOM
nikapcbKnx 3aco6iB. 3MeHLLEH-

HS 0O3W Y pasi 3Ha4YHUX NOBIHYHUX
edekTiB

MM®

lemaTtonoris:

— JlenkoneHris/HenTponeHis

— lMaHumToneHis
LLInyHKOBO-KMLLKOBA
HenepeHoCUMICTb (HygoTa, 6/toBaH-
Hs, 6inb Y XXMBOTI, diapest)

Btparta Baru

ApekBaTHe, ane MiHimanbHe 0O3yBaH-
HS1 IMYHOCYMNPECHBHUX NpenaparTis,
aganToBaHe MOHITOPUHIOM
nikapcbknx 3acobis

HepmaTonoriyHi npo6nemu:
— Bopopasku

— HoBOYyTBOPEHHS LLKipn
HesponoriyHi:

— lonosHi 6oni

— MapecTesii — cygomm Hir

[lopaTkoBuin 3aXMCT Bif COHUSA Ta YO

Putykcumab

— len. B ta dynbMiHaHTHI renatutu
CneundiyHi iHdekuii

— Pneumocystis jirovecii THEBMOHiIs

MpoginakTrka Ko-TpMMOKCa30510M
lnorammarno6yniHemis:

— JlenkoneHris/HenTponeHis

— lMaHumToneHis

LLlenneHHs Big renatuty B

locTpi iHAY3iMHI peakuii:

— AHriOHEBPOTUYHUIA HABPAK
— BpoHxocnasm

— Kponus’sHka

Mporpecytoya mynstTudokans-
Ha nevikoeHuedanonartia (MMJ1),
ingykoeaHa JC-Bipycom

Mpemeauvkadis
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Table 4. Common medication-related complications and side effects to be assessed for patient monitoring
(IPNA clinical practice recommendations for the diagnosis and management of children with steroid-resistant

nephrotic syndrome)

Type of drug

Common medication-related side
effect

Prevention

All

Recurrent infections (bacterial, viral,
fungal)

Adequate but minimal dosing of
immunosuppressive medication
Vaccination (if feasible)

Glucocorticoids

Cushing syndrome
Hypertension

Glucose intolerance

Growth retardation

Reduced bone mineral density
Cataracts, glaucoma
Behavioral problems

Careful use of glucocorticoids
No prolonged treatment
Use of steroid-sparing agents

CNI

Hypertension
Nephrotoxicity
Neurotoxicity (tremor)

Leg cramps
Hypomagnesemia
Interaction with other drugs

Tacrolimus-specific

Glucose intolerance and diabetes
mellitus

Cyclosporine A-specific

Hypertrichosis
Gingival hyperplasia

Adequate but minimal dosing of
immunosuppressive medication,
adapted by drug monitoring. Dose
reduction in case of significant side
effects

MMF

Hematology:

— Leukopenia/neutropenia

— Pancytopenia

Gastrointestinal intolerance (nausea,
vomiting, abdominal pain, diarrhea)
Weight loss

Adequate but minimal dosing of
immunosuppressive medication,
adapted by drug monitoring

Dermatological problems:

— Verrucae

— Neoplasm of the skin
Neurological:

— Headaches

— Paraesthesia — Leg cramps

Additional sun/UV protection

Rituximab

— Hep. B and fulminant hepatitis
Specific Infections

— Pneumocystis jirovecii pneumonia

Prophylaxis with cotrimoxazole
Hypogammaglobulinemia:

— Leukopenia/neutropenia

— Pancytopenia

Hepatitis B vaccination

Acute infusion reactions:

— Angioedema

— Bronchospasm

— Urticaria

Progressive multifocal
leukoencephalopathy (PML), induced
by JC-Virus

Premedication

lpn3Ha4YeHHs1 IKH, MOHITOPUHS i B3BAEMOAIT

CNI schedule, monitoring, and co-

— Mu nponoHyeMo rmoyatkoBy no3y uukiocnopuny (LicA)  inferventions
3—5 Mr/kr/no0y (MakcumyM 3 250 M1/mo0y), 1110 TPUITMAETHCS — We suggest a starting CsA dose of 3—5 mg/kg/
rnepopajibHO JBivi Ha ieHb (CTyMiHb B, cnabka pekomeHaanisi).  day (max starting 250 mg/day) given orally twice daily
— Mu nipontonyemo tutpyBatu a03y LIcA npunaiimHi mo-  (grade B, weak recommendation).
IEeHHUMMU iHTepBajaMM, OPiEHTYIOUMCh Ha HAMHIKINKA piBEHDb — We suggest titrating the CsA dosage in at least daily
iapHOI KpoBi LIcA mix 80 i 120 Hr/mit, Ha ocHOBI cepTudiko-  intervals aiming for CsA whole blood trough levels between
BaHUX TECTIiB POTH TAHIEMHOI Mac-crekTpoMeTpii (ctyminb B, 80 and 120 ng/ml based on assays validated against tandem
clabka peKoMeHaallis). mass spectrometry (grade B, weak recommendation).
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— Mu nponoHyeMo mo4aTKoBy 103y Takpojimycy (TAK)
0,1-0,2 Mr/kr/mody (MakCUMyM Bim 5 Mr/mo0y), 110 Aa€ThCs
rnepopaibHO JBiui Ha AeHb (CTyNiHb B, ciabka pekoMmeHnaltis).

— Mu npononyeMo tutpyBatu 103y TAK, opieHTyrounch
Ha HailHWKYi piBHI Big 4 10 8 Hr/MJ1. MM TaKoX MPOIOHYEMO
iHTepBaM TUTPYBaHHS MpUHAKMHI pa3 Ha 3 nHi (cTymiHb B,
c/1abKa peKoMeHaallis).

— Mu nportonyemo monitopuHr piBHiB LIcA/TAK mpu-
HaMHi IIOTVKHS IO JOCSTHEHHS ILIbOBUX PiBHIB, a ITOTIM
KOHi 1—3 Mics11i pa3oM i3 KpeaTUHIHOM Y CMPOBATILIi KPOBi K
napaMeTpoM 0e3nevHocTi (cTymiHb D, ciabka peKoMeHIallist)
(Tabu. 2).

— Mu pexomennyemo 3MmeHIuTy 103y 1IKH a6o itoro Bin-
Mminy, gkio plIIK® 3meHmmThes Huxue 3a 30 mia/xB/1,73 m?
(kyac X, cuiibHA peKOMEHIaLList).

TpuBAAICTb AiKyBAHHS IKH

— Mu nIponoHyeEMO MiHIMaJbHUM TEPMiH JIIKyBaHHS 10 6
Mics1iB, o6 Bu3HauuTH Bianosias Ha IKH (ctynine B, cnab-
Ka pexkomeHmauisg). Mu pexkomeHmyemo npunuHutu IKH,
SIKIIO YaCTKOBAa peMicisg He Oyde AOCArHyTa uepe3 6 MicsiiB
(ctyminp B, moMipHa pekomeHmaiist). SAKIIo D0CATa€ThCS T10-
BHa pewmicis, mo3yBaHHs IKH ciig 3MeHIIUTU A0 HAWHUKYOI
1031, HEOOXiAHOI IS MiATPUMKH peMicii. MU TaKoX IPOITOHY-
€MO PO3IJISTHYTH MOXJIUBICTh npunuHeHHs: IKH yepes 12—24
MiCsI1Ii B IIMX MALIIEHTIB, 1100 3MEHIIUTHA PU3UK HE(DPOTOKCUYU-
HocrTi (cTyninb C, cnabka peKoMeHaallist). Y LuX nauieHTiB rne-
pexia Ha MmodeTry MikodeHonat (MM®) Moxke po3riisnaTucs
SIK MiHiMi3allisi HePOTOKCUYHOCTI i MiATpUMKa peMicii (1uB.
infra). Axmro micis npunmuends 1KH BuHuKaooTh penunansy,
MM TIpOTIOHYeEMO 3HOB mpu3Hauutu [KH mist BunpoOyBaHHS
pa3oM i3 4-TIKHEBUM IIePOPAIbHUM IIPEAHI30JI0HOM. AJIBTep-
HATUMBHO MOXe OyTu posmisinyTa teparis MM® (ctyninb C,
clabka peKoOMeHaallis).

— SKi1o gocsraeTbcs 4acTKOBa PeMicisi, MU IIPOIIOHYEMO
nponosxyBatu IKH y Tiit camuii no3i miHimym 12 Mics1iiB (cTy-
ninpb C, ciabka peKoMeHallist).

Modgernay mikogpeHonar

— Sxio imyHocynpecist po3misimaeTbest B iutHu i3 CPHC
i plIK® < 30 mu/x8/1,73 M2, MU TIPOMTOHYEMO BUKOPHUCTO-
ByBatu MM®, a He IKH, uyepe3 pusuk BuHukHeHHs1 [KH-
HedpoTokcuuHOCTi (cTymiHb C, cabka peKoMeHaallis).

— Mu IporoHY€EMO PO3TIASTHYTU MOXJIMBICTh 3aCTOCYBaH -
Hst MM® g minrpumku pemicii y aiteit i3 CPHC y cranii
pemicii micasg IKH, K110 B HUX po3BUHYBCS PELIMANB 3i 30e-
PEeXEeHHSIM YYTJIMBOCTI 10 cTepoidiB (ctyminb C, ciabka pe-
KOMeH/1allis).

— ¥V nauienTiB i3 CPHC, gki gocsiriv moBHOI pemicii npu
teparnii IKH npotsrom npuHaitMHi 12 Micsi1iB, MU TTPOITOHYE-
MO po3IIsiHYyTH niepexin Ha MM® sik anbrepHaTUBHUIL iMyHO-
cynpecuBHUii 3aci0, 106 He nmponoBxkyBat IKH (cryninp C,
ciabKa peKoMeHaallis ).

lMoBropHa Gioncis HUPOK

— sIxio mim yac croctepeXXeHHsT BUSBIISIEThCST HE3PO3Y-
mine naginug plIIK® a6o 36inbleHHS TPpOTEiHYpii, MU IIPO-
MOHYEMO PO3TJSHYTH MOBTOPHY 0iOICil0 HUPKM IJIs OLLiIHKK
HedppotokcuyHocTi IKH (ctyninb C, ciabka peKoMeHaallis).

— We suggest a TAC starting dose of 0.1-0.2 mg/
kg/day (max starting 5 mg/day) given orally twice daily
(grade B, weak recommendation).

— We suggest titrating the TAC dose aiming for
trough levels between 4 and 8 ng/ml. We also suggest
titration intervals of at least 3 days (grade B, weak re-
commendation).

— We suggest monitoring CsA/TAC trough levels
at least weekly until target levels are reached, and then
every 1—3 months together with serum creatinine as
a safety parameter (grade D, weak recommendation)
(Table 2).

— We recommend reducing CNI dosage or its with-
drawal if eGFR decreases below 30 ml/min/1.73 m?
(grade X, strong recommendation).

Duration of CNI freatment

— We suggest a minimum treatment period of 6
months to determine he response to CNIs (grade B,
weak recommendation). We recommend that CNIs
should be stopped if partial remission is not achieved
at 6 months (grade B, moderate recommendation). If
complete remission is achieved, CNI dosages should
be reduced to the lowest dosage required to maintain
remission. We also suggest considering discontinuation
of CNIs after 12—24 months in these patients to reduce
the risk of nephrotoxicity (grade C, weak recommen-
dation). In these patients, switching to MMF can be
considered to minimize nephrotoxicity and maintain
remission (vide infra). If relapses occur after CNI dis-
continuation, we suggest restarting patients on CNIs
for a trial together with 4 weeks of high-dose oral PDN.
Alternately MMF or may be considered (grade C, weak
recommendation).

— If partial remission is achieved, we suggest con-
tinuing CNI at the same dosage for a minimum of 12
months (grade C, weak recommendation).

Mycophenolate mofetil

— If immunosuppression is considered in a child
with SRNS and an eGFR < 30 ml/min/1.73 m2, we
suggest that MMF rather than CNIs be used due to the
risk for nephrotoxicity with CNI (grade C, weak recom-
mendation).

— We suggest considering the use of MMF to main-
tain remission in children with SRNS in remission fol-
lowing CNI if they develop a steroid sensitive relapse
(grade C, weak recommendation).

— In patients with SRNS who have attained full re-
mission on CNI therapy for at least 12 months, we sug-
gest considering conversion to MMF as an alternative
immunosuppressive agent rather than continuing CNIs
(grade C, weak recommendation).

Repeat kidney biopsy

— If there is an unexplained drop in eGFR or in-
crease in proteinuria during follow-up, we suggest con-
sidering a repeat kidney biopsy for assessment of CNI
nephrotoxicity (grade C, weak recommendation).
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— Mu nponoHyeEMO pO3LJISIHYTY ITUTAHHS PO 6ioMciio HU-
POK y TUX TALiEHTIB, sKi TpuBayio mpuitmanu IKH (> 2 poku),
a0o nepes MOBTOPHUM NnovyaTkoM JikyBaHHs [KH npyrum kyp-
coM (ctyminb C, ciiabka peKoMeHaallis).

CniiAbHe nPU3HAYEHHS 3 TAFOKOKOPTUKOIAQMU

— Mu He peKOMeHIyeEMO TpuBajie (> 6 MicsIiB) pyTUHHE
JIIKyBaHHS IIpeaHizonoHoM y moegHaHHi 3 IKH ta iPAAC (cty-
ninb C, moMipHi peKoMeHIaIlii)

— Mu npornoHy€eMO 3MEHILEeHHS 03U MPeIHI30JI0HY ITiCIIs
moyvartky jikyBanHsa IKH takum uymnHoM: 40 mMr/m2/m00y 1po-
TroM 4 TvkHiB, 30 Mr/M?/mo0y mipotsarom 4 TixkHiB, 20 Mr/m?/
100y mpoTtsaroM 4 TixkHiB, 10 Mr/m?/mo0y mpoTarom 8 THXKHIB i
BinMiHa miciis uboro (ctymniHb D, ciabka pekoMeHaallis).

APYyra AiHis Bu6opy

— TNamienTram i3 CPHC, sxi He 3MOXYyTb JTOCITTH Xo4a O
yacTtkoBoi pemicii Ha IKH (i siki He MalOTb TeHETUYHOT UM CUH-
JIPOMHOI XBOPOOU), CJIiji 3BEPHYTHUCS [IJIs1 YUacTi B KJIiHIYHOMY
BUNIPOOYBaHHI, IO OIiIHIOE HOBI MOTEHIIAHI METOIM Teparrii
CPHC (uerpanyiioBaHoO).

— Sxio kiaiHiYHe BUIIPOOYBAHHS BiICYTHE, MOXKJIMBE 3a-
CTOCyBaHHS puTyKcuMaoy (ctyminb C, crabka peKOMeHIallis).

— Mu nporoHyeMo BBOAMTH JBi iH(Y3il puTyKcrMaOy B 1031
375 mr/m? Ha iHOY3i10, 11100 3MEHIIUTH KiJIbKicTh KiiTHH CD19
HIDKYE 32 5 Ha MIiKpoJIiTp abo g0 1 % (sk mpaBwio, 1—2 iHdys3il
MPOTSAToM 2 TWKHIB) (cTyniHb C, ciiabka peKoMeHallist).

— Putykcumab He ciiin gaBaTy 3a HasiBHOCTI TYOEpKYJIbO-
3y, reratuty B abo rosiomaBipycHMX iHDeKIIii. Y pa3i BUHUK-
HEHHSI KJIiHIYHOI Mino3pu i eHAeMiYHOTO MiATIPYHTS MalliEHTY
CJIijI TIPOMTH peHTreHorpadio rpyaHoi KJIiTK!, IIKipHUI TeCT
Ha TyOepKysbo3 abo aHaii3 KpoBi, cepoiorito HBs-Ag y pasi
MiIBUIIEHHS PiBHS MEYiHKOBUX (DepPMEHTIB Ta OOCTEXEHHS
CIIMHHOMO3KOBOI PiIMHU B pa3i HEBPOJOTIYHUX CHUMIITOMIB,
1110 BKa3ylOTh Ha BipyCHY iH(eKIIil0, TIepe] T0YaTKOM IIpUiioMy
putykcuMaOy (cTymiHb X, CuabHA peKOMEHALLis ).

— V¥ naiiieHTiB, pe3UCTEHTHUX A0 PUTYKCUMaly abo 3 He-
MEePEeHOCUMICTIO PUTYKCUMAaOy, MOXe OyTU pO3IJISIHYTO BUKO-
puctaHHs oatymymady il eKCTpakopropajlbHOI Teparii oun-
ILIEHHST KPOBi, Takoi sIK OOMiH IlJIa3MU, iMyHoaacopOLiisg adbo
nimigHuit adpepes (ctyninb C, ciiabka peKOMeHallist).

BiamiHa iMyHOCYynpecii B nQLi€HTiB,
SIKi HQ Hei He BiANOoBiAQIOTb

— Mu peKoMeHIyeEMO 3alporiOHYBAaTU CKPUHIHT [IJIsI BCiX
BiZIOMUX T'€HiB ITOAOLMUTONATIN, 00 IPUNHITU PillIEHHS LIIOAO0
MOIAaJIbIIIOI iMyHOCYyTIpecii (CTyMmiHb X, CUJIbHA peKOMEHIALLis).

— Mu pekoMeHAyeEMO KOHCYJIBTYBaTH MAIli€HTIB i 0aTbKiB
1110JI0 BUCOKOI'O PU3UKY MporpecyBaHHs TepMiHaibHOl XHH y
MaitieHTiB 3i cnaagkoBumu dhopmamu i/abo CPHC, pesucreHT-
HUMU 10 6araTbox JiKiB (KaTteropist X, cujibHa peKOMEHIALlisT).

— Mu peKOMEeHAYEMO TPUITMHUTU HeeEKTUBHY iMyHOCY-
MPEeCUBHY Tepartito i MPOJOBXYBaTH HEIMyHOCYITPECUBHE JIiKy-
BaHHS, BKIOYHO 3 iPAAC Ta iHIIMMU MiITPpUMYIOUUMHU 3aX0-
naMu (cTymiHb X, CUJIbHA pEKOMEHIALlisT).

— [lamieHTaM 3 HEreHeTUYHUMMU 3aXBOPIOBAHHSIMU MU
MPOTIOHYEMO BUBYMTHU HasIBHI BapiaHTW HOBMX METO/IB Tepa-
Mii, 110 OLIiHIOIOTHCS B KJIIHIYHMX BUIIPOOYBAHHSX (CTYIIiHDb X,
CUJIbHA peKOMEHALIis).

— We suggest considering a renal biopsy in those
patients who have prolonged CNI exposure (> 2 years)
or when being restarted on CNI-treatment for a second
course (grade C, weak recommendation).

Co-intervention with glucocorticoids

— We do not recommend prolonged (> 6 months)
routine PDN treatment in conjunction with CNI and
RAASI (grade C, moderate recommendation)

— We suggest tapering PDN after CNI initiation as
follows: 40 mg/m? QOD for 4 weeks, 30 mg/m?> QOD
for 4 weeks, 20 mg/m? QOD for 4 weeks, 10 mg/m?
QOD for 8 weeks, and discontinuing thereafter (grade
D, weak recommendation).

Second-line approaches

— Patients with SRNS who fail to achieve at least
partial remission with CNIs (and who do not have ge-
netic or syndromic disease) should be approached for
participation in a clinical trial evaluating novel potential
therapies for SRNS (ungraded).

— Ifaclinical trial is not available, the use of rituximab
may be considered (grade C, weak recommendation).

— We suggest administering two rituximab infusions
at a dose of 375 mg/m? per infusion in order to reduce
the CD19 cell count below 5 per microliter or 1% (usu-
ally 1—2 infusions within 2 weeks) (grade C, weak re-
commendation).

— Rituximab should not be given in the presence of
tuberculosis, hepatitis B, or JC virus infections. In case
of clinical suspicion and endemic background, patients
should undergo screening by a chest X-ray, tuberculosis
skin or blood test, HBs-Ag serology in case of elevated liver
enzymes, and spinal fluid examination in case of neurolo-
gical symptoms suggesting JC virus infection before com-
mencing rituximab (grade X, strong recommendation).

— In rituximab-resistant or rituximab-intolerant
patients, the use of ofatumumab and extracorporeal
blood purification therapies such as plasma exchange,
immunoadsorption, or lipid apheresis may be consi-
dered (grade C, weak recommendation).

Withdrawing immunosuppression in non-
responsive patients

— We recommend that screening for all known
podocytopathy genes be offered to enable decisions on
further immunosuppression (grade X, strong recom-
mendation).

— We recommend counseling patients and parents
regarding the high risk of progression to ESKD in pa-
tients with hereditary forms and/or multidrug-resistant
SRNS (grade X, strong recommendation).

— We recommend discontinuing ineffective immu-
nosuppressive therapies, and continuing non immuno-
suppressive management, including RAASi and other
supportive measures (grade X, strong recommendation).

— In patients with non-genetic disease, we suggest ex-
ploring available options for novel therapies being assessed
in clinical trials (grade X, strong recommendation).
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— IlauieHram i3 cnagkoBuUMU AedeKTaMu, SKi JOCIIIU
YacTKOBOI ab0 MOBHOI peMicii iMyHOCYIIpeci€lo, MU IPOIIO-
HYEMO HACTyITHE: TeHeTUUHUIA BapiaHT(-U1) CJIil MeperyisiHyTH,
11100 MiATBEPAUTH, Y BiH € CIIpaB/i MaTOT€HHUM, Y1 IMOBIpHO
MaToreHHUM (CTYIiHb A, CUJIbHA peKOMEH/IALLis).

— PimeHHs po npoaoBXeHHs1 400 MPUTTMHEHHSI iIMyHOCY-
npecii TOBUHHO MPUIMATUCh Yyepe3 0aThbKiBChbKi KOHCYJIbTAllil
MO0 OYiKyBaHMX IIepeBar pemicii (CMMIITOMaTUYHE IIOJIET-
LLIEHHSI; MOTEHIIHHO HUXXYUI PU3UK MPOTPECYBAHHS 3aXBOPIO-
BaHHsI) MMOPiBHSIHO 3 MTOTEHUIMHUMM PU3UKAMU (TOKCUYHICTb,
MOB’s13aHa 3 Tepalli€lo; iH(eKIlii) i BUTpaTaMu Ha Teparito (CTy-
MiHb A, CUJIbHA peKOMEHaallisI).

AO0AQTKOBI 30XOAM LLIOAO 3MEHLUEHHSI CUMITOMIB
i KOHTPOAIO 3 HAGPSIKAMU

Cinn

— MU TpONOHYEMO YHUKATH HAAMIpPHOTO CIIOXWBaHHS
comni aitsam i3 CPHC (ta6a. S11) (ctyninb C, cnabka peKoMeH-
Jattist).

— SIK1I0 11e MOCTYITHO, Ji€TOJIOT TTIOBUHEH JaBaTH MOPaIn
HalieHTaM i ciM’sIM II0I0 MPUAATHUX MPOAYKTIB i3 HU3bKUM
BMICTOM COJIi i1 IPOAYKTIB i3 BUCOKM BMiCTOM COJIi, SIKMX CJIifT
yHuKaTu (cTymniHb D, cnabka pekoMeHaalis).

Pinuna

— Mu He peKOMeHIyEMO pyTMHHE OOMEXXEeHHs PiIuHU B
nauieHTiB i3 CPHC (cryninb C, ciiabka peKoMeHallist).

— Mu npornioHyeMo 306aj1aHCOBaHEe CIOXUBAHHSI PiIIMHU 3
OIJIsIly Ha KiJbKIiCTb cedi, BOJEMIYHWI cTaH i HATpiil y cupo-
Batii KpoBi (ctyniHb C, cjiabka peKOMeHIalList).

HiypeTuku

— Mu nponoHyeEMO PO3TIJISIHYTU MOXJIMBICTH JIiKYBaHHS
METILOBUMU AiypeTUKaMu (HaIIpuKIIam, pypoceMimoM) y mari-
€HTIB i3 CUJIBHUMU HaOpsiKaMu. Y Talli€HTIB i3 pe3MCTEeHTHUMU
HaOpsIKaMU TaKOX MOXe PO3IJISIIATHCS TOJaBaHHSI METOJIa30-
Hy, Tia3uaiB abo Kaniii3oepirarouux aiypeTukin (cTyminb C, mo-
MipHa peKoOMeHaallis).

— JliypeTUKU He Cil naBaTy IMalli€HTaM 3 03HaKaMU BHY-
TPIllIHBOCYAMHHOI TilTOBOJIEMii, 1110 BKIIOUAIOTh TPUBAIUMA yac
MOMOBHEHHSI KamuisipiB (repudepruyHa Ba30KOHCTPUKILIS),
Taxikap/ito, TiMoTeH3i10 Ta OJIirypito uepe3 pu3uK TpoMOo3y Ta
I'YH (ctyninb X, cujibHa peKOMeHallist).

Indys3ii ans0yminy

— Mu npornoHy€eMO JIiKyBaTH MallieHTIB 3 pehpaKTepHUMU
HaOpsikamu (TiepuKapaiaJbHUi/TIIeBpaIbHUIN BUIIIT, aHacap-
Ka, HaOpsIK TeHiTamiil) i/abo CMMITOMAaTUIHOIO TilTOBOJIEMi€I0
a00 IpepeHaIbHOI0 KPU3010 (OJIrypisl 3 MPUYMHU TilOBOJIEMii)
iH(}Y3iaMU TI0ACHKOTr0 aaboyMiHy (cTymiHb C, momipHa peko-
MEeHJalLis).

— Mu nporoHyeMo mo4yaTtkoBy n03y 20—25% anbOymiHy
0,5—1 r/Kr mMacu Tija, 1110 BBOAMTHCS BHYTPILIHBOBEHHO PO~
Tarom 4—8 rox, i nogaBaHHs dypoceminy (1—2 Mr/kr B/B) y
cepenuHi Ta/abo B KiHLi iHY3ii (cTyninb C, cabka peKoMeH-
Jattist).

— Jlitsam, sKi oTpuMyIOTh iH(Y3ii aap0yMiHy, Ha TTOYATKY
CJIil KOHTPOJTIOBATH 3HAUEHHST apTepialbHOTO TUCKY i1 YaCTOTH
cepieBUX CKOpodYeHb KOXHi 30 xB, iH]Y3i0 CIIif CIIOBLIbHIO-
BaTH UM TIPUTTUHSTH, SKIIO B HUX 3’ ABJISIIOTHCSI CUMIITOMM, 1110
CBiIUaTh IMpO TinepBojieMilo (CTymiHb X, CUJIbHA peKOMeHIa-
ist).

— Inpatientswith inherited defects who have achieved
partial or complete remission with immunosuppression,
we suggest the following: The genetic variant(s) should
be reviewed to confirm whether it is indeed pathogenic
or likely pathogenic (grade A, strong recommendation).

— A decision to continue or discontinue immuno-
suppression should follow parental counseling regard-
ing the anticipated benefits of remission (symptomatic
relief; potentially lower risk of disease progression)
versus the potential risks (therapy related toxicity; in-
fections) and cost of therapy (grade A, strong recom-
mendation).

Ad(ditional measures to reduce symptoms
and confrol edema

Salt

— We suggest that excessive salt intake should be
avoided in children with SRNS (Table S11) (grade C,
weak recommendation).

— When available, a dietician should provide advice
to patients and families on suitable low-salt foods and
on the high-salt foods to avoid (grade D, weak recom-
mendation).

Fluid

— We do not recommend routine fluid restriction in
SRNS patients (grade C, weak recommendation).

— We suggest a balanced fluid intake taking into ac-
count the urine output, volume status, and serum so-
dium (grade C, weak recommendation).

Diuretics

— We suggest considering treatment with loop di-
uretics (e.g., furosemide) in patients with severe edema.
In patients with refractory edema, the addition of meto-
lazone, thiazides, or potassium sparing diuretics may
also be considered (grade C, moderate recommenda-
tion).

— Diuretics should not be given to patients with
signs of intravascular volume depletion including pro-
longed capillary refill time, tachycardia, hypotension,
and oliguria due to the risk of thrombosis and AKI
(grade X, strong recommendation).

Albumin infusions

— We suggest treating patients with refractory edema
(pericardial/pleural effusions, anasarca, genital edema)
and/or symptomatic hypovolemia or with prerenal cri-
sis (oliguria due to intravascular volume depletion) with
human albumin infusions (grade C, moderate recom-
mendation).

— We suggest a starting dose of 20—25% albumin
of 0.5—1 g/kg body weight given intravenously over a
period of 4—8 h, and adding furosemide (1—2 mg/kg
given i.v.) in the middle and/or at the end of the infu-
sion (grade C, weak recommendation).

— Children receiving albumin infusions should
initially be monitored with blood pressure and heart
rate measurements every 30 min, and the infusion
slowed or ceased if they develop any symptoms sug-
gestive of vascular overload (grade X, strong recom-
mendation).
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Binok
Hewmae nocratHix nokasiB, 11100 peKOMEHIyBaTH 301JIbIIEH-
HsI crioXkuBaHHsI Oiika B nauieHTiB i3 CPHC (HerpamyiioBaHo).

PekomMeHAQUii LLOAO CTOCOBY XUTTS

Mu peKOMeHIyeMO MiATPUMYBaTH (Pi3MYHY aKTUBHICTb i
3gopoBe xapuyBaHHs B nmiteit i3 CPHC ta amantyBaTucs mo
MoxkamBocTel mamieHTa i cragii X3H. PexomenmyeMmo pa-
IUTHU BiAMOBY Bim KypiHH# (cTymminb C, moMipHa peKOMeH-
naiis).

MOHITOPUHT TA YNPABAIHHS YCKAOAHEHHSAMU
HC i no6iyHnMun edpektamm Aikis
MOHITOPUHI YCKAQAHEHb

Mu pekoMeHIyeEMO TMPOBOAUTU MOHITOPMHI Ha Ha-
SIBHICTb YCKJaaHeHb Tpu Tepcuctytouomy HC i mobiuHux
edexTiB Bin JikiB (nuB. Tab. 4) (ctyniHp B, momipHa pexko-
MeHZallis).

BTpy4aHHS — NpodiAaKTUKA
TA AIKYBOHHS
linoraMmarno6yAiHeMist — BiAHOBA@HHS
iMYyHOIrAOBYAIHY

Mu npomnoHyeMO BpaxoOBYBaTM BiTHOBJIEHHsS iMyHOIJIOOY-
JIIHY y BUNIaJKax HU3bKoro piBHs IgG y cvpoBaTii KpoBi ii Iipu
peuuauByounx i/ado Tskkux iHdexuisx (ctyninb D, ciabka
peKOMeHallist).

AHTUGIOTUKONPOPIAQKTUKA

— Mu He peKOMEeH/IyEMO PYTUHHY aHTUOi0TUKOTIpOdiiaK-
TuKy AitsaMm i3 CPHC (ctynins C, cnabka pekoMmeHaallis).

— Mu npomoHyeEMO aHTHOIOTUKOIIPOMIIAKTUKY KOTPHU-
MOKCa30JIOM Y TAIli€HTIB, SIKi OTPUMYBaJIM PUTYKCHUMAaO IIpo-
TIroM 3—6 MicCALiB, 3aJeXHO Bil BiIHOBJIIEHHS KUIBKOCTI
B-k7iTvH Ta iMyHOCYNPECHMBHOIO MEIMKAMEHTO3HOIO JIiKY-
BaHHs (cTymiHb C, c1abka peKoMeHIallis).

BakumHauis

— Mu peKoMeHIyeMO NePErJISIHYTH CTaH BaKLMHALLil TUTUHU
Ha MOYaTKy 3aXBOPIOBAHHS i BUKOHATH BCi BaKIIMHAllil 6€3 3BO-
JIiKaHb, 0OCOOJIMBO JUISI iHKAIICYJIbOBaHUX OakTepiil (ITHEBMOKO-
KOBi, MEHIHTOKOKOBI, Haemophilus influenzae) i, sIK1110 MOXJTUBO,
Bipycy Bapuiiesia-30ctep (CTyIiHb A, CUJIbHA pEKOMEHIALLisT).

— Mu npornoHy€eMO 1IOPiYHO BBOAUTH iHAKTMBOBAaHY BakK-
LUHY IIPOTU TPUITY (CTYIiHb A, CHUIbHA PpEKOMEHIALIis).

— Mu peKOMeHAYEMO IOTPUMYBATUCS HalliOHAJIbHUX pe-
KOMEHJIalliil 1010 BaKIMHALLl 1 BBEACHHS HEAKTUBHUX i
JKMBMX OCJIa0JIeHUX BaKIIMH B iMyHOCKOMITPOMETOBAaHUX Ialli-
€HTIB (CTYIiHb A, CWJIbHA PEKOMEHAALlis).

— 2Kusi BakumHam He cimig BBonuty nanientaMm i3 CPHC, sxi
LIOACHHO OTPUMYIOTh iIMYHOCYITPECUBHI Ipernapary, BKJIIOYHO 3
IKH, MM® i ipeiHi3010HOM (CTYTiHb X, CUJIbHA PEKOMEHIALLisT ).

lMpoginakTuka repnetn4yHoi iHpekuii

— Mu pekoMeHIy€eEMO JIiKyBaTU CIIPUHHSTIMBUX MAIliEHTIB
(TOOTO THX, SIKi HEIOCTAaTHHO 200 MOBHICTIO HEIMYHi30BaHi 10
BapuIIev i MOXYTh MaTH KOHTAKTH 3a BITPSTHKOIO) iMyHOTJIO-
OyJaiHOM IpoTH Bipycy Bapuinena-3octep (VZIG) (cTyminb A,
CUJIbHA peKOMEHALIis).

Protein
There is insufficient evidence to recommend an in-
creased protein intake in SRNS patients (ungraded).

Recommendations for lifestyle

We recommend supporting physical activity and a
healthy nutrition in children with SRNS and adapting
to the patient’s ability and stage of CKD. We recom-
mend advising against smoking (grade C, moderate re-
commendation).

Monitoring and management
of complications of NS and side
effects of medications
Monitoring of complications

We recommend monitoring for complications of the
persistent NS and medication side effects (see Table 4)
(grade B, moderate recommendation).

Interventions — prevention
and treatment
Hypogammaglobulinemia —
immunoglobulin substitution

We suggest that immunoglobulin substitution be con-
sidered in cases of low serum IgG levels AND recurrent
and/or severe infections (grade D, weak recommendation).

Antibiotic prophylaxis

— We do not recommend routine antibiotic prophylaxis
in children with SRNS (grade C, weak recommendation).

— We suggest antibiotic prophylaxis with cotri-
moxazole in patients treated with rituximab for a period
of 3 up-to 6 months depending on B cell recovery and
immunosuppressive co-medication (grade C, weak re-
commendation).

Vaccination

— We recommend reviewing the child’s vaccina-
tion status at disease onset and completing all vaccina-
tions without delay, especially for encapsulated bacteria
(pneumococcal, meningococcal, Haemophilus influ-
enzae) and, if possible, varicella-zoster virus (grade A,
strong recommendation).

— We suggest administering inactivated influenza
vaccine annually (grade A, strong recommendation).

— We recommend following national vaccination
guidelines for the administration of inactive and live
attenuated vaccines in immunocompromised patients
(grade A, strong recommendation)

— Live vaccines should not be given in SRNS pa-
tients on daily immunosuppressive medication includ-
ing CNIs, MME and PDN (grade X, strong recom-
mendation).

Prevention of varicella infection

— We recommend treating susceptible patients (i.e.,
those not or inadequately immunized to varicella and
exposed to chickenpox) with varicella-zoster immuno-
globulin (VZIG) (grade A, strong recommendation).

62 HupKw, I1SSN 2307-1257 (print), ISSN 2307-1265 (online)

Tom 9, N2 3, 2020




HactaHoBu / Guidelines

— Sxmo VZIG HegocTynHuiA, MU IPOIIOHYEMO JIiKYBaHHS
nepopaibHUM aluKiIoBipoM (10 Mr/Kr /mo0y mpoTsirom 7 IHiB)
npotsirom 7—10 qHiB micast KOHTakTy (cTymniHb C, moMipHa pe-
KOMEHJaLlis1).

— Mu peKoMeHyEMO TIpUitMaTH BaKIIMHY MPOTH BiTPSTHOT
BiCIIM HEiMyHi30BaHMM TMalliEHTaM y CTaHi peMicii, a He i Jyac
JIIKyBaHHSI iMYHOCYNPECMBHUMM TIperniapaTamu (CTYIiHb A,
CUJIbHA peKOMEHIALIis).

Mpoginaktuka rpom603y

— Mu pekoMeHIyeEMO MaKCHMMAaJbHO MOOiIi3yBaTH Ialli-
€HTIB i He pO3MilllyBaTH LIEHTpaJIbHi BEHO3Hi KaTeTepu, 3a BU-
HSITKOM KOHKPETHOI i MUHYIIOI MOoTpedu (CTyIiHb X, CUJIbHA
pEeKOMeHIallist).

— Hewmae nocrarHix gokasiB, 11100 peKOMEHyBaTU PyTHH-
Hy nipodisakTuyHy aHTrKoaryssiiio aitsaM i3 CPHC 6e3 no-
MepeHbOTO aHAMHE3Y Y1 PU3UKY TPOMOO3yY (HerpaayiioBaHo).

— Mu nporioHyeMO TpodilaKTUUHY aHTUKOATYJISIIiI0
HU3BKOMOJIEKYJISIPHUM TellapuHOM ab0 mepopaibHUMU aHTU-
KOaryJassHTaMHM B TIAILIEHTIB i3 ITONEpeIHiM BEHO3HUM TPOM-
00eMOOJIIYHUM aHAMHE30M, a TaKOX PO3IJISHYTH THUTaHHS
PO JIiKyBaHHS MALiEHTIB i3 10AATKOBUMHU (PaKTOPAMU PU3UKY
(po3MillleHHS LeHTPaJIbHUX BEHO3HUX JIiHil, BiZoMa craakoBa
TpoMOO®iibHA CXWIbHICTb, TOCTPi 3aXBOPIOBAHHSI IPU TOC-
mitanizauii, iHdekuis ado pu3MK 3HeBoAHeHHs) (cTymiHb C,
cJ1abKka peKoMeHaallis).

— Mu npornoHyeMO MpoBeAeHHSI TPOMOOMDITLHOTO CKpU-
HiHry B rmanienTiB i3 CPHC i nogaTkoBuMu dakropamMu pu3u-
Ky, BKJIIOUAlOU1 LIEHTPaIbHi BEHO3HI JIiHi1, CTIiKY TpOTeiHypito
HEe(POTUYHOTO PiBHS 1 TOBUTUBHUI CIMEHUIT aHAMHE3 11010
TpoMO0diabHOI cxuiibHOCTI (Tadu. 2) (cryminb C, cnabka pe-
KOMEHIALIisT).

NiKyBQHHSI rinep- a6o AUCAiniaeMii

Mu nOpornoHyeMO pO3INISIHYTH BiK3aJieXHe JIITiIO3HIDKY-
BaJIbHE JIiIKyBaHHSI B JiT€ i3 MEPCUCTYIOUMM MYJIBTUPE3UC-
TeHTHUM 10 JikiB HC i criiikum Bucokum piBHem JITTHIIL
(> 130 mr/m; > 3,4 mmodnb 1) (ctyminb C, ciabka peKoMeHaallist).

AOBABKU KQAbLIO, MArHItO i BiTaMiHy D

— Mu 1mpomnoHyeMO TIpM3HA4YaTW Kajblliii TepopabHO,
SIKIIIO iICHY€E TilOKaJblliEMis, HA OCHOBI i10Hi30BaHOTO Ta/ab0
CKOPEroBaHOTO 3a piBHEM alibOyMiHYy Kaubllito (cTymiHb C,
crabKa peKOMeHaallis).

— Mu npornoHy€eMO JIOTTOBHEHHST TIperapaTaMu Kajiblivde-
podty abo eprokaabludepoy, Ko piBeHb 25-OH-Bitaminy D
Husbkuii (< 30 Hr/mi) (ctynine C, moMipHa peKOMeHaAllist).

— Mu niporoHy€eMo Mpu3HayaTy MarHiii mepopajibHO B pasi
CUMITOMATUYHOI TimoMarHieMii (ctyninb D, c1abka peKoMeH-
Jattist).

BiAHOBAEHHSI FOPMOHIB LNTOMOAIGHOI 30A03U
Mu pekomenayemo npusHadatu Jesotupokcut (T,) y pasi
rinoTupeosy (CTymiHb A, CUJIbHA peKOMEH/IaLlisl).

ANiKyBQHHSI rinepTeH3sii Ta yCKAQAHEHb,
noB’a3aHux i3 X3H

Mu pexomeHIyeEMO JIiKyBaHHS TillepTeH3il Ta yCKIaaHEeHb,
noB’g3aHux 3 X3H, Takux K aHeMist, MeTaOOIIYHMI alliI03 Ta

— If VZIG is not available, we suggest treatment
with oral acyclovir (10 mg/kg QID for 7 days) within
7—10 days of exposure (grade C, moderate recommen-
dation).

— We recommend varicella vaccine should be ad-
ministered to unimmunized patients in remission and
not on immunosuppressive medications (grade A,
strong recommendation).

Prevention of thrombosis

— We recommend mobilizing patients as much as
possible and not placing central venous lines, except for
a specific and transient need (grade X, strong recom-
mendation).

— There is insufficient evidence to recommend
routine prophylactic anticoagulation for children with
SRNS and with no prior history or risk of thrombosis
(ungraded).

— We suggest preventive anticoagulation with low
molecular weight heparin or oral anticoagulants in those
patients with a previous history of venous thromboem-
bolic events, and consideration of treatment for those
with additional risk factors (indwelling central venous
lines, known hereditary thrombophilic predisposition,
acute illnesses with hospitalization, infection or risk of
dehydration) (grade C, weak recommendation).

— We suggest thrombophilic screening in SRNS pa-
tients with additional risk factors including central ve-
nous lines, persistent nephrotic range proteinuria, and
positive family history for thrombophilic predisposition
(Table 2) (grade C, weak recommendation).

Treatment of hyper- or dyslipidemia

We suggest considering age-dependent lipid-low-
ering treatment in children with persistent multidrug-
resistant NS and persistently high fasting LDL-cho-
lesterol (> 130 mg/dl; > 3.4 mmol/l) (grade C, weak
recommendation).

Calcium, magnesium, and vitamin D
supplementations

— We suggest administering oral calcium if hypo-
calcemia exists based on ionized and/or albumin-cor-
rected calcium levels (grade C, weak recommendation).

— We suggest supplementing with cholecalciferol
or ergocalciferol if 25-OH-vitamin D levels are low
(< 30 ng/mL) (grade C, moderate recommendation).

— We suggest administering oral magnesium in case
of symptomatic hypomagnesemia (grade D, weak re-
commendation).

Thyroid hormone replacement
We recommend substituting levothyroxine (T,) in case
of hypothyroidism (grade A, strong recommendation).

Treatment of hypertension and CKD-
associated complications

We recommend treatment of hypertension and
CKD associated complications such as anemia, meta-
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rinepnapaTipeo3s, BillOBiAHO 10 YMHHUX PeKOMEHaallii (CTy-
MiHb A, CUJIbHA pEKOMEHALlisT).

AiarHoctuka, NpoPiAaAKTUKA TA AiKYBOHHS
peunamsyoyoro CPHC y BAQCHUX HUPKAX
3anobiraHHs peunauBy

Hemae kitiHiuHMX 200 TiCTONOTIYHUX MTapaMeTpiB MpU KJTi-
HIYHOMY IeOIOTi I IIPOrHO3YBaHHS peLIUANBYIOUOTO Tepedi-
ry CPHC (merpamyitoBaHo).

AiKyBOHHS peuuaAuBy
Peuunaus npu AikyBaHHi IKH

— Mu pekoMeHIyeEMO BifACTexXyBaTU NpuxuibHicTh 1o IKH
3a IOIMOMOTOIO PiBHSI B CUPOBATLI KPOBi 3riMHO 3 rpadikomM Mo-
HITOPUHTY, MOKa3aHUM y TabJ. 2 (ctyniHb C, momipHa peKo-
MEeHallis1).

— Mu TIpornoHyeEMO TIpU3HAYaTH TepopajibHo 60 Mr/m?
LIO/IHS IO TOCSATHEHHS peMicii ab0 MpoTATroM MakKCUMaJIbHOTO
nepiony 4 TUXKHI 3 HACTYITHUM 3MEHIIIEHHSM TIO3U TMPU JOCST-
HeHHi peMicii (cTymiab C, c1abka peKOMeHIaIlis).

— ¥V pasi BiICyTHOCTI peakxilii, 9aCTUX peluauBiB ab0 I10-
OiYHUX e(EeKTiB Bil JiKiB MU peKOMEHIYEMO OOTPUMYBATHUCS
npoTokoy JikyBaHHs peppakrepHoro CPHC (quB. «Ilinxonu
NPyToi JiHii») (HerpaayiioBaHO).

PeuunAUB nicAs BiaAMiHW iMyHOCYNPeCUBHOIro
AIKYBQHHS

— Mu TNpOIoHYEMO JaBaTU TMepOpaJbHUI MPETHI30JI0H
(60 Mr/M? OOHS) 10 DOCATHEHHSI peMicii aG0 MPOTIToM MaK-
CUMAaJIbHOTO Tepioay 4 TUXKHI 3 HACTYITHUM 3MEHIIIEHHSIM TIPU
TIOCSITHEHHI peMicil.

— SIx BapiaHT MU IIPOIIOHYEMO 3HOB IIPU3HAYUTHU IMyHO-
CYIIPECUBHUI areHT, 110 3MiT 3amo0irTy penuauBy (CTYIHb D,
cabka peKoOMeHaallis).

— V¥ Bumangkax HEIOBHOIO pearyBaHHS MPOTITOM 4 TYDK-
HiB, YaCTUX peLMIMBIB a00 MOOIYHMX e(EKTiB JiKiB MU PEKO-
MEHJIYEMO TOTPUMYBATUCSI IPOTOKOJY pedpakTtepHoro CPHC
(muB. «[lingxonu apyroi JiHii») (HerpanyiioBaHo).

BeAeHHs aiten i3 TepMiHOAbHUM X3H
AianisHi nayieHTn

— Mu peKoMeHIyeEMO BHUMIpIOBaTH eKCKpellito Oinka i3
cevero 10 TpaHCIUIaHTAallil B TIALIIEHTIB i3 3aIMIIIKOBOIO (DYHK-
1Ii€0 HUPKU, 1100 TMOJETHIUTU PETEbHUI MOCTTpaHCIUIaH-
TaUi#HWI HATJISL IIOA0 PeUUAnBY (CTYHiHb A, CUJIbHA PEKO-
MEHIallis).

— Mu pekoMeHayeMO, 11100 nependadyyBaHU pU3MK pelv-
JIUBY TIiCJIs TpAHCIUIAHTALlil HUPOK OOTOBOPIOBABCS 3 POAMHOIO
Ipu IJIaHYBaHHI 3aMiCHOI Tepallii HUpOK (CTymiHb A, CUJIbHA
pEeKOMEeHIaLlist).

— Akuio TpaHcmIaHTallisl BindoyaeTbes a0 3akiHueHHs1 HC
B YMOBax BCTaHOBJICHHS TepMiHaibHOT X3H, MU nporoHyeMo
PO3MJISTHYTU MeIUYHY ab0 XipypriuHy HedpeKToMilo 10 TpaH-
crutanTaii (cryninb D, ciiabka pekomeHaltist).

Bubip peuurieHTiB AASI TOQHCAAQHTALT

— Mu peKOMeHIIlyeEMO TTPOBOAUTH TeHETUYHE TECTYBaHHS
mnepen TpaHCIUIAaHTAli€lo, 1100 MOBIIOMUTHU PO PU3UK PELIM-
nuBy CPHC (ctyminp B, moMipHa pekomeHnaitis).

bolic acidosis, and hyperparathyroidism, according to
current guidelines (grade A, strong recommendation).

Diagnosis, prevention, and treatment
of relapsing SRNS in native kidneys
Prevention of relapse

No clinical or histological parameters at initial

clinical presentation are available to predict relapsing
SRNS (ungraded).

Treatment of relapse
Relapse on CNI treatment

— We recommend adherence to CNIs be monitored
using serum trough levels according to the monitoring
schedule shown in Table 2 (grade C, moderate recom-
mendation)

— We suggest administering oral PDN 60 mg/m?
daily until remission is achieved or for a maximum pe-
riod of 4 weeks, with subsequent taper when remission
is achieved (grade C, weak recommendation).

— In case of no response, frequent relapses, or side
effects of medications, we recommend following the
refractory SRNS protocol (see “Second-line approa-
ches”) (ungraded).

Relapse post withdrawal
of immunosuppressive freatment

— We suggest giving oral PDN (60 mg/m? daily)
until remission is achieved or for a maximum period
of 4 weeks, with subsequent taper when remission is
achieved.

— Alternatively, we suggest restarting the immuno-
suppressive agent, which was able to prevent, relapses
(grade D, weak recommendation).

— In cases of no complete response within 4 weeks,
frequent relapses or side effects of medications, we re-
commend following the refractory SRNS protocol (see
“Second-line approaches”) (ungraded).

Management of children with ESKD
Dialyzed patients

— We recommend that urine protein excretion
should be measured prior to transplantation in patients
with residual native kidney function to facilitate accu-
rate posttransplant surveillance for recurrence (grade A,
strong recommendation).

— We recommend that the anticipated recurrence
risk after renal transplantation should be discussed with
the family in renal replacement therapy planning (grade
A, strong recommendation).

— Iftransplant will occur before resolution of NS in
the setting of ESKD, we suggest considering medical or
surgical nephrectomies prior to transplantation (grade
D, weak recommendation).

Selection of fransplant recipients

— We recommend that genetic testing be performed
before transplantation to inform SRNS recurrence risk
(grade B, moderate recommendation).
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— Mu pekoMeHIyeEMO NPONOHYBAaTU TpaHCILJIaHTALlil0 HU-
pok aitsMm i3 TepMmiHanbHuM X3H i3 npuunnau CPHC Hesanex-
HO Bij reHeTnuHOi ab60o HereHeTnuHoi mpuuuHu CPHC (cry-
niHb B, momipHa pekoMeHaanis).

— Mu nporoHyeMo, 11100 pU3UKM il TIepeBaru MOBTOPHOI
TpaHCIUTAHTAaLil B mamieHTa 3 anamMmHe3oM peuuauBy CPHC 00-
TOBOPIOBAJIMCS B MeXax TPYIU 3 TPAHCIUIAHTALLIT i 3 TAlliEHTOM
i pPOIMHOIO IIpH IUIAaHYBaHHI ITOBTOPHOI TpaHCIUIAHTALIl (CTY-
MiHb A, CUJIbHA peKOMEHallisI).

BiaGip AOHOPIB AASI TDQHCAAQHTALT

— Mu pekomMeHIyeMO KaHAUAAaTaM Ha MPUKUTTEBE TOHOP-
CTBO aJIOTPaHCIUIAHTATa MPOXOAUTU FT€HETUYHE TECTYBAHHS SIK
YACTUHY OLIiHIOBaHHSI AJIs1 BCTaHOBJAeHHs reHeTnuyHoro CPHC,
SIKILIO 11€ TOCTYMHO (CTyMiHb X, CUIbHA PEKOMEHAILis).

— Mu peKoOMeHAyeEMO KaHAMIaTa-Io0HOpa 3 MaTOTeHHUM
200 MMOBIPHUM MATOr€HHUM BapiaHTOM Y JIOMiHAHTHOMY T'€Hi,
i3 cumnToMaMu a00 6€3 HUX, BUKJIIOUUTHU SIK TOTEHIIHOTO 10-
Hopa (CTymiHb X, CUJIbHAa peKOMEHAAllist).

— IeTepo3uroTHuit HOCI pelieCUBHOTO TEHETUYHOTO Ba-
pianta CPHC moxe BBaxkaTHUCSI MOTEHIIMHUM JOHOPOM IIic-
JIsI TEHETUYHOIO KOHCYJIBTYBaHHS (KpiM HOCIIB MaTOJOTIYHMX
Bapianiit COL4AS5, COL4A3 ta COL4A4) (ctyminp C, cinadka
peKoMeHallis).

— be3cuMnTOMHUI HOCili BapiaHTa HEBiIOMOIro 3HAaYeH-
HS1 MOXE PO3IJISIAATUCS SIK JOHOP ISl TPAHCIUIAaHTALLil Mmiciist
BCEOIYHOI OLIiIHKM i KOHCYJIBTYBaHHS, KOJIM iHIIMX BapiaHTiB
JIOHOpPCTBa opraHiB Hemae (ctyninb C, ciabka peKoMmeHa-
1ist).

— Mu peKOMeHIyeEMO BKJIIOUUTU OUiKYBaHWUIl PU3UK pe-
LIUIUBY ¥ MepeayacHol HeJOCTAaTHOCTI aJloTpaHCIUIaHTaTa 110
PO3TJISIAY KaHIUAATYPU TOHOpa (CTYIiHb A, CUJIbHA peKOMEH-
Jaris).

YTPUMQHHS Bia TPQHCNIAQHTALiT NQLIEHTIB,
SIKi pQHiLLe MAQAU peLnAnB

— Mu peKoMeHIyEMO BiIMOBJISITUA Bill MPUXKUTTEBOTO 10~
HOPCTBA PEUMIIIEHTIB, y SKUX MOBTOPHO BUHUKIIU 3aXBOPIO-
BaHHsI MpU Nepilii TpaHcruianTauii (ctyniHb B, moMipHa pe-
KOMEHJaLList).

— Ilepecanka Bifi HEXXUBOTO JOHOPA MOXe OYTH 3aMporio-
HOBaHa MOTEHILIIHHUM PELMITIEHTAM 3 iCTOpPi€IO TTONepenHbOI
BTpaTu TpaHCcIUIaHTaTa a0 peuuauBy HC, ocoGiuBo sKIo
IiaJri3 CKJIagHO IMePeHOCUTH a00 BiH MOB’sI3aHUIA 3 3arpo3aMu
IJIsI KATTSI, CePHO3HUMU iH(MEKIiSIMU, HEAOCTaTHIM POCTOM
i/a00 HU3BKOIO SIKicTIO XXUTTA (cTymiHb C, caabka peKoOMeH-
Jaitis).

TpoginakTnka peuuAUBIB NiCAS TOAQHCNAQHTALT
HUPOK

— Hemae nocratHix qokasiB, 11106 peKOMEHIyBaTU CTpaTe-
Til BTpy4aHHs [UIS 3a1T00iraHHsI pELIMAUBY B IiTEM, SIKi TTepeHe-
CJIV TIepIIy TpaHCIUIAHTAllil0 HUPKU (HErpaayioBaHo).

— Mu nponoHyemo npodinakTuuHuii riazmadepes abo
iMyHoacopO1lito, JininHuit adepes i nepionepaliiHuil pu-
TyKCUMal IS 3aCTOCYBaHHS B JiTe€il 3 aHaAMHE30M BTpaTu
aJloTpaHCIUIaHTaTa BHACINOK moBTopHOTO penuauBy HC y
norepeaHili TpaHciiaHnTauii (ctyminb C, ciabka peKOMEH-
nauis).

— We recommend kidney transplant be offered to
children with ESKD secondary to SRNS regardless of
genetic or non-genetic cause of SRNS (grade B, mo-
derate recommendation).

— We suggest that the risks and benefits of a repeat
transplant in a patient with a history of SRNS recur-
rence should be discussed within the transplant team
and with the patient and family in planning for a repeat-
transplant (grade A, strong recommendation).

Selection of transplant donors

— We recommend candidate living-related allograft
donors undergo genetic testing as part of evaluation in
the setting of genetic SRNS if available (grade X, strong
recommendation).

— We recommend a donor candidate with a patho-
genic or likely pathogenic variant in a dominant gene,
with or without symptoms, be excluded as a potential
donor (grade X, strong recommendation).

— A heterozygous carrier of a recessive SRNS ge-
netic variant may be considered a potential donor, after
genetic counseling (except for carriers of pathological
variations in COL4AS5, COL4A3, and COL4A4) (grade
C, weak recommendation).

— An asymptomatic carrier of a variant of unknown
significance may be considered as a transplant donor
following extensive evaluation and counseling where
other organ donation options are not available (grade
C, weak recommendation).

— We recommend that the expected risk of recur-
rence and premature allograft failure be included in the
consideration of donor candidacy (grade A, strong re-
commendation).

Withholding transplantation from patients
who have previously recurred

— We recommend, discouraging living related do-
nation for recipients who have had disease recurrence
in the first transplant (grade B, moderate recommenda-
tion).

— Deceased donor transplant may be offered to
potential recipients with a history of prior allograft
loss to recurrence of NS, particularly if dialysis is
difficult to sustain, or associated with life-threa-
tening events, serious infections, poor growth, and/
or low quality of life (grade C, weak recommenda-
tion).

Prevention of recurrence after renal
fransplantation

— There is insufficient evidence to recommend in-
tervention strategies for the prevention of recurrence
in children undergoing a first kidney transplant (un-
graded).

— We suggest prophylactic plasmapheresis or im-
munoadsorption or lipid apheresis and perioperative
rituximab for use in children with a history of allograft
loss due to NS recurrence in a prior transplant (grade C,
weak recommendation).
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Peuyaus y TpaHcIIaHTATI (SIK BU3HAYEHO B Ta0J1. 1)

— Mu peKOMEHAYEMO CTEXUTH 3a PO3BUTKOM MOXJIHUBOTO
pPeLMAVBY TTOYMHAIOUM 3 JHS TPAaHCIUIAHTALlll HUPKU LIUISIXOM
MoHiTopuHry CAK, nMpomoBXyBaTH ILIOAHS ITPOTSITOM TEPIIOi
OYaTKOBOI TOCTiTaji3allii mamieHTa 3 TpaHCIUIAHTaTOM, a I10-
TiM TIPOJIOBXYBaTH MEPiOANYHO (HATIPUKIIA/, IIOTUXKHS TPO-
TATOM 4 TIKHIB, IIIOMICSIISI IIPOTSITOM 1 POKY, a ITOTiM IITOKBap-
TanbHO) (cTymiHb C, moMipHa peKOMEHIALIis).

— Mu BBaxaeMo, IO B IMAalliEHTa 3 aHYPUIHUM TI€PiOIOM
micisg tpanciuianTauii CAK > 100 mr/mmonb (1 Mr/Mr) Moxe
OyTU CBiIUEHHSIM paHHLOTO PELUIMBY, iH(MEKIIii a00 iHIINX Ii-
arHo3iB i BUMarae ouiHku (ctymninb C, cradka peKoMeHaallis).

— Mu BBaxaeMo, 1110 B MalliEHTA 3 BUPAXKEHOIO IIPOTEIHYPi€I0
nmin yac tpaHcruiaHTauii 30iibmenHs CAK > 100 mr/mMmodb
(1 Mr/Mr) Moxe OyTH CBiTUEHHSIM PAHHBOTO PELIUAMNBY, iHpEK-
11ii a00 iHIIMX JiarHo3iB i BUMarae ouinku (ctymninb C, ciabka
peKoMeHallist).

— Mu BBaxaemo, 1110 paHHiil pO3BUTOK rOCTPOTO TyOYJIsIp-
Horo Hekposdy (I'TH) abo BiacyTHicTh dyHKIIii/nuchyHKILi0
TpaHCIUIAHTaTa CJIiJ PO3TJSIATH K MepIli O3HAKU PEeLUaANBY
(ctyminb C, cmabka peKoMeHaallis).

— Mu mporioHyemo, 1o Oioricisl ajdoTpaHCIUIaHTaTa He
noTpiOHa Il AiarHOCTUKU mBUAKOro peuuauBy HC, sk Bu-
3HaueHO B TabJ. 1, aje GioIlcisl ajJoTpaHCIJIaHTaTa PEKOMEH-
NIYETHCS JUIST TIPOBENEeHHS AuepeHiaJbHOI 1iarHOCTUKU TPU
BUHMKHEHHI CYyOHedpPOTHYHOI MpOTEiHypii, peuUauBy 4epe3
48 ron abo TPy BCTAHOBJICHHI 3aTPUMKU (PYHKIIIT TpaHCIIJIaH-
Tara (cTyniHb B, momipHa pekomeHallist).

— Mu nporioHyeMo, 11100 JiarHOCTUYHA OIliHKa TepeayBa-
Jla KOpeKIlil iMyHOCynpeCuBHOI Tepartii B yMOBaxX Ii3HbOTO pe-
muauBy HC (> 3 wicaui micast TpaHcriaHTallil), BKIOYaOYn
OLIHKY iHdeKIIii, cnenr@ivHi I JOHOpa CEPOJIOTIYHI aHTHUTI -
JIa 1 TiCTOMATOJIOTi0, BKIIOUHO 3 eJIEKTPOHHOIO MiKPOCKOTIIi€I0
(cTyminp B, moMipHa pekomeHmaris).

NiKyBQHHS peunanBy

— Mu pekoMeHIyeEMO 3aCTOCOBYBATU Teparlilo, OB’ sI3aHy
3 peunauBoM HC, sskomora miBuaIIe micist BCTAHOBJICHHS Jia-
rHO3Yy (CTyMiHb X, CUJIbHA PEKOMEHALLisT).

— Mu npornoHy€eMo 3aCTOCOBYBaTH 3pocTtarodi 1o3u IKH,
BHYTPIIITHBOBEHHI MYJIbCY METWIITIPEIHI30JIOHY i/a00 TutazMa-
depes (abo iMyHOancopoOILito) 3 puTykKcuMaboM abo 6e3 HbOTro
(ctyninb C, cnabka peKoMeHaallist).

— Mu npononyemMo posnodaTtu npuiiom iPAAC, konu He
OyIe JOCSITHYTO MOBHOI peMicii Mmiciisd peluANBHOI LiJTHOBOI Te-
parii (crymins C, cmabka pekoMmeHaiis). M

Transplant recurrence (as defined in Table 1)

— We recommend surveillance for recurrence be-
ginning on the day of kidney transplantation by moni-
toring UPCR, continued daily throughout the initial
transplant hospitalization, and then continued periodi-
cally (e.g., weekly for 4 weeks, monthly for 1 year, then
quarterly thereafter) (grade C, moderate recommenda-
tion).

— We suggest in a previously anuric patient, post-
transplant UPCR > 100 mg/mmol (1 mg/mg) may be
indicative of early recurrence, infection, or other diag-
noses and requires evaluation (grade C, weak recom-
mendation).

— We suggest in a patient with prevalent pro-
teinuria at the time of transplant, an increase of
UPCR > 100 mg/mmol (1 mg/mg) may be indicative
of early recurrence, infection or other diagnoses and
requires evaluation (grade C, weak recommendation).

— We suggest that early onset acute tubular necro-
sis (ATN) or graft non-function/dysfunction should be
regarded as first signs of recurrence (grade C, weak re-
commendation).

— We suggest that an allograft biopsy is not required
to diagnose rapid recurrence of NS as defined in Table 1,
but allograft biopsy is recommended for the exclusion of
differential diagnosis in the setting of subnephrotic pro-
teinuria, recurrence after 48 h, or in the setting of delayed
graft function (grade B, moderate recommendation).

— We suggest that a diagnostic evaluation precede
adjustments of immunosuppression therapy in the set-
ting of late NS recurrence (> 3 months post-transplant)
including assessment of infection, donor-specific anti-
bodies serologies, and histopathology including elec-
tron microscopy (grade B, moderate recommendation).

Treatment of recurrence

— We recommend implementing NS recurrence-
specific therapy as soon as possible after diagnosis is es-
tablished (grade X, strong recommendation).

— We suggest applying increasing doses of CNI,
intravenous MPDN pulses, and/or plasmapheresis (or
immunoadsorption) with or without rituximab (grade
C, weak recommendation).

— We suggest initiating RAASi when no complete
remission is achieved following recurrence targeted
therapy (grade C, weak recommendation). M
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