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National Trends Over 25 Years in Pediatric Kidney Transplant Outcomes
Kyle I'Van Arendonk. Brian T Boyarsky, Babak J. Orandi. Nathan T. JTames. Jodi M:
Smith. Paul M. Colombani and Dorry L. Segev
Pediatries: originally published online-March 10. 2014:
DOI10.1542(peds . 2013-2775

* [Npupoct XMNH,TC B-neanatpuyeckon nonynsunun.or.5 o 10 neten B
roq Ha 1 MUARMOH HaceneHus. Y aTux nauneHToB puck-cmeptn B 30
pa3 Bbllle MO CpaBHEHUIO C obweneguartpudeckon nonynsauymen. Kak
yXXe [AoKasaHO MHOMMMW UCCNegoBaHUAMM, TpaHCNMaHTauus MOYKU
aBnsaeTca-Hanbosiee onTumMasnbHbIM J1e4eHNEM Y 3TUX NaLMEHTOB MO
CpaBHEHWIO C-OAnann3om:

* Okono800 Tll-npoeoantcsa B CLUA, To coctaBnsaeT okono 5% oT Bcex
TT1.

« CornacHo gaHHbIM Scientific Registry of Transplant Recipients (SRTR);
BEPKMBAEMOCTb ' Yy AETEU ‘U UX - TpaHCNNaAHTATOB yhyduwinnack- 3a
nocnegHue 10.J1eT, 3@ CHET YrydLlleHnsa pesynbraToBJIeYeHNa aeTen C
BbICOKUM NMMYHOSOTNYECKUM PUCKOM n BO3BpPaTHbLIMU
3aboneBaHUsAMMU. ..

Kyle J. Van Arendonk et all. Pediatrics; originally published online March 10, 2014.



BosspatHbin PCIC

Y B3pocCnbix BO3BpaTHbIM cuntaetcd OCIC npu npoTtenHypun > 3 r/CyTku
bes NPU3HaKOB OCTPOro OTTOPXEHUSA, rmomepysninTa i1y
TpaHCcNaHTaLMOHHOW rnomepynonaTtum B buoncum.

[narHoctnyeckmne MeponpuaTUa v MHTEHCUBHaS Tepanusa: pekoMmeHgoBaHa
yepe3 TpU OHA NpU NOCTOAHHOU HeMPOTUYECKOM MNPOTEUHYPUKU, B Crnydae
OTCYTCTBUS CMIOHTAHHOIO yNy4LleHuns.

CornacHo . knaccndukauum Cameron Bo3spat PCIC B . TpaHcnnaHTaTte
cuynTaeTesaHeMeaneHHbIM eCcri OH BO3HUKAET B TeYEHME NEPBbIX OABYX CYTOK
(<48 yacoB), paHHUM — MeHee 3 MecALEB, N NO3OHNM > 3 MECSILIEB.

B neanartpun /gononHNTENBHO: CLIBOPOTOYHLIA anbbymuH < 25-30 r/n, a
OVarHoCTUYECKU. 3Ha4YMMON cuymTaeTcsl npoTteuHypus. > 40 mr/kr/vac wnu
>1000 Mmr/m2, nnn cooTHoLLEHWE Benok/kKpeaTUHNH MoYn > 2 Mr/Mmr.

G. Canaud et al. American Journal of Transplantation 2009; 9: 1081-1086
Lee SE et al. Pediatr Transplantation 2014: 18: 369-376



3abonesaHus; peuuamBupyoLume; B

NOYEYHOM TpaHCcnnaHTaTe

Primary renal disease

Clinical recurrence
rate (%)

Attributable graft
loss rate (%)

Atypical hemolytic uremic syndrome 20-80 10-80

I Focal segmental glomerulosclerosis 15-50 40-60 I
Hyperoxaluria 90-100 80100
Immunoglobulin A nephropathy 35-60 7-10
Membranoproliferative glomerulonephritis: type 1 30~75 15£50
Membranoproliferative glomerulonephritis type 11 66—100 25-60
Sickle cell disease 2080 30
Systemic lupus erythematosus nephritis 0-30 0-5

Pediatr Nephrol (2019) 34:211-222



Pemuccus

[lonHas — MY <0,3 r/cyr. (benok/kpeatHnH mo4mn <0,2
Mr/Mr)

YacTtuynaga — cHkeHune 1Y Ha 50%. (berok/kpeaTUHWH
moun >0,2 mr/mr)

OTcyTCcTBME PEMUCCUUN — HET CHMXKEHUA T1Y.
(benok/kpeartuHUH MQYU >2 MT/Mr)

CTtounkaa pemuccus — orcytcraeue 1Y bonee 1 roaa.
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Bouts A et al. ESPN survey on current practice regarding recurrent focalsegmental glomerulosclerosis after pediatric kidney
transplantation. Pediatr Transplant. 2019 Mar 1:e13385



uo Kn | :PGFR === Proteinuria ! A n

Patient 1 Patient 2
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Recipient and in a Second Patient after Retransplantation of the Allograft.

Gallon L, Leventhal J, Skaro A, Kanwar Y, Alvarado A. Resolution of recurrent focal segmental glomerulosclerosis
after retransplantation. N Engl J Med 2012; 366: 1648-1649



PwDdE

MMMYHHbIW OTBET U (paKkTopbl NPOHULIAEMOCTH.
T-nnvdouunThbt.

Passutne HC accoummpoBaHO C Hannuvem annepruu, annepruyeckmmm
peakunsiMu, Mosly4yeHHbIMU BCIEACTBUE rNPOBEAEHHOW BaKUMHaLWNA Mu
Mocrie yKyCoB HaCeKkoMbIX. ATONUS accoLumpoBaHa c uamnmonaTudecKum
HC: no 40% peten nmenun atonnyecuke peakumun, no cpaBHeHuto ¢ 10-
23% nauueHTOoB B KOHTponsHow rpynne (IgE>N).

KnonanbHaga akcnaHcusst CD8 npun NHC.

Y HeneuveHHbIx nauneHToB NF-kB, Bbicokasa npoaykumsa T-numdoumtamm
IL-13 ctumynupyet B-numdouutapHein IL-13R.

T-numd cTUMynMpytoT noBepxHocTb B-numd anga. npoaykumn ige v 1gG,.

Y naymeHTtoB ¢ MHC nosblweH ypoBeHb IL-103, IL-1ra, IL-2, IL-4, IL-5, 1I-9,
IL-10, IL-13, TNF-a, |IFN-y-no.cpaBHEHUO G KOHTPOMNBHOW. FPYMNMON.

Cpenan BCcex U3y4YeHHbIX LUMTOKMHOB TONbKO akcrnpeccua IL-10 n IL-13
MPHK 6eina sHaunTernsHo nesbiweHa npn peunausmnpyrouwem CHHC no
cpaBHeHUIO ¢ nauueHTamu ¢ HC B ctagun pemmccun. IL-13 cBsa3aH'C
akcnpeccuen CPD-80 B:.maye.

Shalhoub RJ (1974) Pathogenesis of lipoid nephrosis: a disorder of T cell function. Lancet 2:556-560

Van den Berg JG, Weening JJ (2004) Role of the immune system in the pathogenesis of idiopathic nephrotic syndrome. Clin Sci 107:125-136.

Zhang SY, Audard V, Fan Q, Pawlak A, Lang P, Sahali D (2011). Immunopathogenesis of idiopathic nephrotic Syndrome. Contrib Nephrol 169:94-106.
Bitzan M, Babayeva S, Vasudevan A, Goodyer P, Torban E (2012). TNFalpha pathway blockade ameliorates toxic effects of FSGS plasma on podocyte cytoskeleton
and beta3 integrin activation. Pediatr Nephrol 27:2217-2226.



dakTopbl ApoHUUaemMocTu (I)

 TNF-a cekpetupyetcsa T-numdoumtammn 1 ap. krnetkamu. [NokasaHo
ycnewHoe nevyeHne CPHC u sB®CI C B T1T anturenamu kK TNF-a.

« KapguotponuH-nogobHsin uutoknH-1 (cardiotrophin-like cytokine 1
(CLC-1) oTHOGUTCA K CEMENCTBY UHTEpPRENKHOB 6."Ero
KoHUeHTpauusa y nauymeHToB ¢ BOCIC BbllLe B COTHM pas, YeM Y
3noposbix. OH NoHMXaeT akcrnpeccuto HedppuHa. MoHOKNoHanbHbIE
aHTUTENa yMeHbLUAT B 9KCAEPUMEHTE YPOBEHbL NPOTENHYPUN Y
XUBOTHBIX Npn ©CIC.

« PacTBopuMbIN peuentop. yPoKMHa3HOro akTmparopa nrna3sMuHoreHa
aKTUBUPYET -3 UHTETPUH, ABIIAIOLLNNCH NPNYNHOWN CMOPLLMBAHNSA
Hoxek nogouutoB. (soluble form.of the urokinase.type. plasminogen
activator receptor (SUPAR)).

Jean-Claude Davin. Pediatr Nephrol (2016) 31:207-215
Ellen T. McCarthy et al. Clin J Am Soc Nephrol 5: 2115-2121, 2010



QakTopkl npoHuLlaemMmocty (1)

* [emoneKkcuH - 6enok nnasmbl KPOBU, OTHOCALLMNCS K B-rMMKONPOTEnaaM,
BbIROAHAOWNNA  (PYHKLMIO TPAHCMOPTHOIO Befka Nnpu-nepeHoce; rema.
[emMoneKkCuH akTmBupyeTr MnpoTenHkuHasy B-u. Rho. A u uHOyumpyet
peopraHu3alulo akKTMHOBOIO "UUTOCKeneTa B- nogounTtax in vitro. 310
CHMXXaeT aHOoTenuanbHbIM [MUKOKANUKC W  noBbilWaeTr Aaudodysunto
anbbyMnHa CKBO3b MOHOCMOW 3HAOTENUAarbHbIX KNeTok. Hbekums
reMonekcuHa KpbiCaM Bbi3blBAET [MPOTEUHYPUIO W . IMOMEPYNSApPHbIE
N3MEHEHUS KaK Npu 6oae3HN MUHUMAansHbIX: U3MEHEHNN.

e KM3meHeHue meTabonmama noaounuToB, NPUBOASALLIUX K N3ObITOYHOWM
aKkcnpeccnun nogouutaprHoro B7-1aHtureHa (CD 80).

* FMREAKTUBHOCTbHINOAOUNTAPHOTO KUCAOTHOFO GEepMeHTa cOUHTOMUETUH-
docpoamnacrepasa 36 (SMPDL3D).

Jean-Claude Davin. Pediatr Nephrol (2016) 31:207-215
Ellen T. McCarthy et al. Clin J Am Soc Nephrol 5: 2115-2121, 2010



[MpeanonoKutenbHbi

Ay - [-wnn B- nuvdountonaTnd
natoreHeTuHeCkuu «  ®akTop(bl) NnpoHuuaemoctn BMK
«  Twnepcusnbrpauns
MeXdHU3IM *  TOKCMYHOCTb MMMYHOCYPECAHTOB
(MTOR MHrMbuTtopsbl) 1
Bo3spaTHoro @CIc l
[NoBpexaeHne NnogounToB
* " lpotenHypus n TGF-B l‘
* ‘N aHrMoTeHsuHa |l CrnaxvueaHue HOXeK rnoaounTos,
N 3anyCcK KackagHoOW peakuum oroneHne bMK
* J HedpuH CBA3AHHOIO : -
COCYOMCTOro SHAOTENMarbHO uakTopa pocra | l

PokKasibHbI CerMeHTaPHbIN TMOMEPYOCKepo3s

l

[Mporpeccupyownn CKnepos TpaHcnnaHTara
N noteps ero yHKUnm

P. Cravedi et al. American Journal of Transplantation 2013; 13: 266-274



PaKkTopbl pucka BosepatHero OCIrc

e Tarkénasa npoTenHypmaA B A0 TPAHCNNAHTALUMOHHbIM Nepuoa.
* Bo3pacTt Ha4ana OCIC > 6 ner.

* Me3aHrmanbHaa rmnepKNeTo4YHOCTb B COHCTBEHHbIX MOYKaX U
bbicTpas nporpeccma ao Xbl1 5 ct (meHee 3 neT).

VY neten appo-amepuKaHLEB.
* Hanunyme daKkTopoB NPOHULIAEMOCTN.

* Hedpaktomma cobCcTBEHHbIX MOYEK B AOTPAHCNNAHTALMOHHbIN
nepmoa uam Ha MOMEHT TPaHCMAaHTaL M.

* [loTepAa nepBoro TpaHcnaaHTaTa Bc/eacTeme BosspaTHoro PCIC.

P. Cravedi et al. American Journal of Transplantation 2013; 13: 266—274 Lee SE et al. Pediatr
Transplantation 2014: 18: 369-376.

. Bouts A et al. ESPN survey on current practice regarding recurrent focalsegmental glomerulosclerosis after
pediatric kidney transplantation. Pediatr Transplant. 2019 Mar 1:e13385



JleyeHue sOCIC

« [Ilnasmadrepes.

[Mna3smadoepesbl IPPEKTMBHLI U NMPUBOAAT K YaCTUYHOW unn rnonHom pemuccun 'y 70% neten ny
63% B3pocrbix B peumnamsom ®CIC B Tp-Te. CornacHo ASFA, nnasmadeepes npn eOCIC
OoTHOCUTCS rpynre 3aboneBanui 1 kateropuu , YTo NogpasyMmeBaeT Nepsyo JIMHUI0 Teparuu.

 LDL-adepes, kackagHas nnasmogunstTpauus.

* MeTtunnpegHun3orioH B BUAE NyriLcoB nnn per os (1 mr/kr).

* NHrmbuntopbl KanbLUMHENPUHOB (LMKITOCNOPUH Per 0S U B/B,
Takponumyc).

* Putykcumab (375 mr/m2) Ne2-4.

* Odatymyman.

* NHrmbuTtopbl peHUH-aHIIMOTEH3NHOBOV CUCTEMDI.

 [anaktosa (CBA3bIBAET U UHAKTUBUPYET LIMPKYNNPYOLLINY
(bakTop NpoHULI@aeMocTy). ITOT apeKT AoKasaH In Vitro, HO
He U3BECTHO INn VIVO .

Ponticelli C. Nephrol Dial Transplant 2010; 25: 25-31.

The American Society for Apheresis (ASFA) Special Issue, 5th Edition, published in 2010.

Ellen T. McCarthy et al. Clin J Am Soc Nephrol 5: 2115-2121, 2010.

Solomon S et al. Ofatumumab in post-transplantation recurrence of focal segmental glomerulosclerosis in a child. Pediatr Transplant 2019;e13413



IL2R+Cs+CNI+MMF
Cs+CNI+MMF
ATG+Cs+CNI+MMF
IL2R+Cs+CNI+Aza
Other

Unknown

111

UHaoyKuMoHHaA U cTaHaapTHasA
UMMYHOCYMNpeCcCcBHas
Tepanusa naumeHtam ¢ OCIC

PF or IA
PForlA+R

R + other

PF or IA + other

PF or |IA + R + other
Unknown

JleveHwue BosBpaTHOro ®CIrc
B TPaHCNNaHTaTe

Bouts A et al. ESPN survey on current practice regarding recurrent focalsegmental
glomerulosclerosis after pediatric kidney transplantation. Pediatr Transplant. 2019 Mar 1:€13385



mn ACE or ARB
v Steroids

« Steroids + switch immunosuppression
ACE or ARB + steroids
ACE or ARB + switch immunosuppression

- ACE or ARB + steroids + switch immunosuppression
me ACE or ARB + IVIG

Jleyerune BosBpaTHOoro ®CIC
B TpaHcMnaHrarte

>50% of patients
m 10-50% of patients
am <10% of patients
Unknown

Konn4iyecTBo nauueHToB,
AOCTUTLLNX NOFIHON peMnUCcCcum

Bouts A et al. ESPN survey on current practice regarding recurrent focalsegmental

glomerulosclerosis after pediatric kidney transplantation. Pediatr Transplant. 2019 Mar
1:e13385



IccnegoBaHus, nokasasLume
3O PEKTUBHOCTL UCMOrb3oBana
LUMKnocnopuHa npu BossparHom $PCIC

Incidence of FSGS recurrence/

Reference Study design Treatments Remission rate
Prevention
Banfi et al. (B2) Retrospective - Steroids + AZA (n = 6) 2 133%)
- Steroids + CsA (n = 19) 10 (56%)
Schwarz et al. (43) Retrospective - Steroids + AZA (n=7) 1 {14%)
- Steroids + CsA (n = 8) 2 126%)
Inguilli E, Tejani A (63)  Retrospective - Steroids + AZA In = 22) 4 (18%)
- Steroids + CsA (n = 18) 2 111%)
Treatrment
Ingulli et al. (42) Case report Progressive uptitration of oral CsA doses 1 Complete and 1 partial remission
Salomon et al. (40) Retrospective I.v. CsA in = 16). trough levels: Complete remission: 13 (81%)
250350 ng/mL
Partial remission: 2 {13%)
Raafat et al. (41) Retrospective Oral CsA doses were uptitrated until Complete remission: 11 G65H%)

proteinuria reduction or serum
creatinine elevation (n = 16)

Canaud et al. [72)

Prospective cohort

[.v. CsA, combined with high-dosa
steroids and intensive plasmapheresis
in= 1O

Partlal remission: 2 {12%)
Complete remission: 9 (909%)

[Incidence of cormplete remission in a
control historical cohort: 519 (27 %]

AZA-azathioprine: CsA-cyclosporineg.

P. Cravedi et al. American Journal of Transplantation 2013; 13: 266-274




Time of recurrence

G. Canaud et al. American Journal of Transplantation 2009; 9: 1081-1086



QP PEKTUBHOCTb UCNONbL30BaHUA pUTyKCcuMaba

Children
Grenda et al. [81)
Sethna et al. (G2)

Prytuta &t al. (63)

Stewart et al. (B84)

Mozu et al. (6E)
Pascovitz

et al. (44)
Makayarna

et al. (66)

Marks and
McGraw (67)
Bayrakei, L.
S (B8)
Hickson et al. (89)

Rodrigusz-Ferrarno
etal (70)

Dello Strogolo
etal. (71)

Fornoni et al. i45)

1M (b)
2F 13, 17)

2813, 18)
14 cases

1F (16)

TM{12)
1M (7)

2F (10, 12)

2M (B, 10)

M (14]

1F (19)

2M (B, 6,13)

1M 18),
2F(17, 22)

T cases
(7.2-2829
years)

41 cases
(=25
years)

Csf, MMF steroids, PP
Thymoglobulin induction,
steroids, Tac, MME PP

/A

Trymoglobulin induction,
steroids, Tac, MME FP

Cwh, steroids

Tac, MME stercids, PP

Cwya, steroids,
chyclophosphamide
Mizoribin

Steroids, Tac, AZA,
cyclophosphamide, Cya,
FF

Caclizurnab induction,
steroids, Cyca, MME PP

Tac, PP

Steroids, MME Tac (n = 2),
Everclimus in = 1), PP

Steroids, Tac (n = &), Cad
in = 2), MMFE, PE ACE
inhibitors

Untreated (n = 14),
Rituxirmab to prevent
recurrence (n = 27)

375 mgfm?® %2
375 mg/m? x4

376 mg/m? % 1-5
375 maim? =6

375 maim? x4
375 mo/m? x6

376 maim? =3

376 mgim? x2-4

375 mig/m? x4
375 mgfm? x2-4

375 mg/m? x4

375 migin®x1-4

376 maim? x 1

rnpu BOCIC v neren

8
225

=30

2-9

12

i
3, 1 No

Y, 3 partial,
EMo

Mo

i
Y

Slanificant
proteinuria
reduction

3Y, 2 partial,
2Mo

Untreated = 92
Rituximab = 72

Mo
Mo

2 acute
reactions,
1 infection
Mo

Mo
Mo

Mo

Mo

Mo

o]

2 acute
reactions

P. Cravedi et al. American Journal of Transplantation 2013; 13: 266—-274
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Preemptive plasmapheresis and recurrence of
focal segmental glomerulosclerosis in
pediatric renal transplantation

Gonzalez E, Ettenger R, Rianthavorn P, Tsai E, Malekzadeh M. Elsa Gonzalez, Robert Ettenger,
Preemptive plasmapheresis and recurrence of focal segmental Pornpimol Rianthavorn, Eileen Tsai
glomerulosclerosis in pediatric renal transplantation. and Mohammed Malekzadeh

Pediatr Transplantation2011:15:495-501. ©201 1 JohnWiley& Sons A/S. | Department of Pediatrics, Mattel Children’s Hospital
UCLA, Los Angeles, CA, USA

34 petam, passuswinx TXMNH, scneactesmne ®CIC caenaHa (15 aetam poacrBeHHas u 19
TpynHaA) TIM. Ha ymnknocnopuHe 6bino 19 u Ha Takponaumyce 14 naymeHtos. Y 19
naumeHToB (57%) Bo3HWMK BDPCIC. He 6bln0 pas3nnumMn mexkay naumeHTamu Ha
TaKpo/IMyce w uukaocnopuHe. 15 peten, KOTOpbIM B NOC/eAyiOWeEM caenaHa
poactBeHHaa Tl nonyyanu npeBeHTUBHbIE NAa3Mmadepesbl nepean TpaHCnAaHTaUunen
(1-10) ceaHcoB u y cemun B nocneayiowem passunca BOPCIC (47%). MNpeBeHTMBHbIE
nnasmadepesbl U UX KONMYECTBO He BAMAOT Ha pa3sutmne BOCIC. Yactota BPCIC B
TPYMHbIX MOYKax U OT }KMBOTO POACTBEHHOIO AOHOpPA Hbl1a CONOCTaBMMOW.



1.
2.

Anropuntm BegeHusa 6onbHbIX ¢ peunansom OCIC

MoHuTOpupoBaHMe Bernka Movu ¢ MOMEHTa BOCCTaHOBMNEHMSI Anypesa

B paHHEM MOCTTPaHCNIaHTaUuuoHHOM fnepuoge exengHesHo — 1-Z2 Heq,.,

1-2 pa3a B Hea. — oo 3 mec., 1 pa3 B Mec. — o 6 mec., 1 pa3 B 2 MecC. —
B NOCHeayoLLEM.

OnpepeneHne oTHoLLleHust Benok/kpeaTtnHH MoYu NpeanoYTUTENBLHO,
0COBEHHO B NepBble MecsiLbl nocre TXx.

[1pn noaeneHun MY — dbroncna TpaHcnnaHTara (C 9nekKTPpoOHHON
MUKPOCKOMMEN B paHHUE CPOKN).

[Tpn anarHoctuke peungvea — e, LDL-agpepes, nasmopunsTpauns
KackaaHada, putykcnumao, nAllo, BEPA. Bonpoc o Bbicokux fo3ax CNI
peluatb UHOUBKUOYANLHO.

1 nepen TpaHCcnaHTaUMen n MHAYKUUS putykcumabom moryT
npeaoTBpaTuTb pasBuTME peuuvanBea.

[Tpn OOCTMXKEHUU PEMUCCUN — ONUTENBHOE HabnoaeHne ¢
onpeneneHnem Y kaxgble 3-6 Hepq.

P. Cravedi et al., Am J Transplant, 2013, 13, 266-274
Rupesh Raina et al., Pediatric Nephrology (2019) 34:1655-1669
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[MaTodusunonorus nMnNo-HedpPOTOKCUYHOCTHU

[OnntensHOEe NepcucTMpoBaHMe B KPOBM NIMNONPOTENAOB HU3KOW U
OY€Hb HU3KOM NIOTHOCTU ABNSETCS] HEPPOTOKCUYHBLIM U BEAET K
XPOHUYECKOMY IIIOMEPYNAPHOMY U TYOYNOnHTEpPCTULNANBHOMY
nopaxenuto. B 1982 roay Moorhead et al. onucan HedppoToKkcuyeckoe
OencTeme NUNUOoB U NX CBA3b C anbOyMUHYPUEN.

HedpoTtokcnyeckoe gemcresnme NMNUOoB OKasbiBAET Kak NpamMoe
BITIUSHME Ha NOYEYHYIO TKaHb NOCPEACTBOM (POPMMPOBAHNA NUNULHbIX
0eno3nToB, Tak U HenpaAMoe: CUCTEMHOE BocnanexHne, OKCnaaTuBHbLIN

CTpecc, COCyaAnCcToe nopaxeHue, ancbanaHc ropMOHOB U CUTHaIbHbIX
MOJIEKYIT.

B ycnosuax node4yHon nwemmmn, cpbiB MUTOXOHAPUATIBHOIO a3apobHOoro
AbIXaHNA BEAET K CHMXKEHNIO OKUCNEHNS CBODOAHBLIX XKUPHbLIX KUCIMOT W
nocrneayoLwemMy ymeHbLleHUo npoaykunm ATO,
npeapacnonoXeHHOCTN K TpoMboTuyecknum cobuitnam (TPAI-1).

Rupesh Raina et al., Pediatric Nephrology (2019) 34:1655-1669



Oxnpaemblt mexaHusm aencrtema LDL-adpepesa
npu HEQPOTUHECKOM CUHAPOME

X1V O6lienocCNUNCKRES SAVUHO =

BoccTtaHoBrneHue
MakpodaranbHOM PYHKLWN.

CHWXeHne CTUMYnsALMM MakpodaroB OKMCHEHHbIMN
nunonpoTenaamMm HU3KOW NNOTHOCTU U YMeHbLUEHVE
mMakpodaraMn CMHTE3a BOCTIANTENbHbIX LUMTOKUHOB.

[NpenoTBpalleHne nopaxeHus
NPOKCMMAarbHbIX KaHaNbLUEB U
TyOYynonHTEpPCTMLMAIIbHOIO
KOMMOHEHTA.

CHmKeHune YPOBHA INMUNUAOB CHWXaeT FlpFIMOVI MEXaHN3M
JINTIOTOKCUYHOCTW Ha rmomMepyrbl 1 Ha I/IHTGpCTVILI,I/II7I.

YcuneHune oTeeTa Ha
MMMYHOCYNPECCaHTbl U CTEPOULI

CHMXeHMe YpOBHS NUNNAOB yry4llaeT OTBET Ha cTepounabl U
CsA B crieacTave YnyylleHns MEXKIeTOMHOro TpaHcnopTta
fleKapcTB.

[MNpepoTBpalleHne
9HAOTENMAanNbHOro NopaXxeHus
cocyaoB

«  CHwmxkeHne VCAM-1 mornekyn.

* YpaneHue (pmnbpuHoreHa ynyyiaetr MUKPOLMPKYNALMIO.

* [loBblweHne ypoBHs VEGF, okcnga asota, bpaguknHuHa,
aHOoTenMarneHoOro pakrtopa pocra.

* YMeHblUeHne ypOBHEW COCYANUCTOU NPOHULLAEMOCTN.

[MpoTnBoCnanuTenbHble addeKTh!

CHWXEHKE OKUCIIEHNS NUNONPOTEN0B HU3KOW MIOTHOCTH,
LIPIM, ICAM-1 n lN-cenektuH. BocctaHoBneHne cuHtesa IFN-
Y nlL-12.

Rupesh Raina et al., Pediatric Nephrology (2019) 34:1655-1669




Table 2 Summary of patient descriptions (following renal transplantation)

Case Post-transplant therapies
in addition to LDL-A

Total duration of post-
transplant plasmapheresis

Plasmapheresis
regimen

Time to mitiate LDL-A from
transplant/FSGS recurrence

Total duration of post-
transplant LDL-A therapy

(S8

Corticosteroids
Azathioprine
Rituximab
Plasmapheresis
Corticosteroids
Rituximab
Plasmapheresis
Corticosteroids
Rituximab
Cyclosporine
Abatacept
Plasmapheresis
Corticosteroids
Rituximab

Cyclophosphamide

Plasmapheresis
Corticosteroids
Rituximab

Plasmapheresis
Corticosteroids
Rituximab

Plasmapheresis

Corticosteroids
Plasmapheresis

3 months

4 months

20 weeks prior to LDL-A
20 weeks concurrently
with LDL-A

5 months

1 week

18 months

2 months

3 sessions/week

3 sessions/week

3 sessions/week
for 20 weeks
2 sessions/week
for 20 weeks

3 sessions/week

3 sessions/week

3 sessions/week
for 3 weeks

2 sessions/week
for 3 weeks

| session/week until
LDL-A initiation

3 sessions/week

& months

4 months

3 months

S months

1 week

18 months

2 months

14 weeks

9 weeks

22 weeks

16 weeks

9 weeks

9 weeks

9 weeks

Lokesh Shah et al. Pediatric Nephrology. Published online 27 June 2019. https://doi.org/10.1007/s00467-019-
04296-6.



The LIPOSORBER® LA-15 System

Replacement
Solution

Regeneration
Solution

Infusion Pump —
/'~- ~

Plasma Replacement
- Pump Pump

Blood
Withdrawal
line
SULFLUX KP-05
Plasma Separator

TG e - )

g |

LIPOSORBER LA-15
LDL Adsorption Column

Blood Return line .
Plasma line Membrane  Waste line

Filter

Lokesh Shah et al. Pediatric Nephrology. Published online 27 June 2019.
https://doi.org/10.1007/s00467-019-04296-6.



2-3 sessions/week

1 session/week

Wi Ll

0 weeks
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l
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!
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Fig. 1 Treatment protocol of LDL-apheresis over 9 weeks. Arrows reflect sessions of LDL-A therapy. “S” reflects pulse steroids of IV methylprednis-
olone (administered at doses of 10-20 mg/kg for a single maximum dose of 1 g)

Table 3  Trends of estimated GFRs

Case eGFR before
transplantation
(mL/min/1.73 m?)

¢GFR before

FSGS recurrence
(mL/min/1.73 m?)

eGFR at the time of
FSGS recurrence
(mL/min/1.73 m?)

eGFR at L DL-A
mitiaton
(mL/min/1.73 m?)

Most recent eGFR after

LLDL-A completion
(mL/min/1.73 m%)

Time of most recent follow up
since LDL-A completion

1 12.0 190.0 190.0 50.3 98.0 25 months
2 54 115.6 33.0 115.1 169.3 16 months
3 0.0 18.0 18.0 182.1 81.8 20 months
4 50 60.0 60.0 47.0 60.0 12 months
5 4.6 86.7 20.8 20.8 105.7 6 months

6 53 130.6 130.6 40.0 167.4 10 months
7 0.0 67.0 11.0 46.0 105.9 4 months

Lokesh Shah et al. Pediatric Nephrology. Published online 27 June 2019.
https://doi.org/10.1007/s00467-019-04296-6.



Nonsa pneten ¢ PCIC cpeam sBcex 6ONbHbIX
(PAKB, 1990-2018)

Bcero ATTIT = 823, 714 petam.
i3 Hux ¢ nanonatmyeckum OCIC 42 (5,9%), nonyumnBLunx 46 TT1.
Peungmns ®CIC 6biny 22 (52,4%).

C 2010 no 2014 — y 6 peten passuncsa BPCIC, oHU BbINM NpoNneYeHs.l
putykcMmabom, nnasmadoepesamu, metunpegom c B/B VI, 5-neTHas
BbXKMBAEMOCTb TPpaHCnnaHTaTa coctasmna 75%.

C 2014 no 2018 ron 7 peren ¢ ndCIC anga npegorespalleHms peunansea
®CIC B Tp-Te NpoBoaMnacb MHAYKLMA MMMYHOCYMNpPeCcCumn
TMmMmornotynuuaom (1-1,5 mr/kr Ne3-7), putykcumadom 375 Mr/m2,
MeTunnpegHnsornoHom 500 mr/m2.

[TooaepkmBatoLwlas Tepanus: ctepouabl, Takposimmyc/umknocnopuH, MMO.

OueHnBanucb NpoTeUHypUd, anbbymuH 1 PyHKUKNSA Tp-Ta Yepes 2, 6, 12,
24 mec nocne ATTI

IPNA Congres Venice 2019. Abstract #471 and Poster. Rituximab in induction immunosuppressive therapy as a prevention of the
recurrent FSGS after kidney transplantation in children, single center experience. A.Rumyantsev, A.Bologov, O.Borisova, J.Kashirina,
B.Kushnir, E.Molchanova, A.Valov



JlaHHbie No nauueHTam ¢ uaunonatudeckimm HC,

NONVYUBLUUM B MHAYKLUUIO TUMOTNOOY/IUH U
PUTYKCUMa D

Ne Bo3pacTt K Bpems Ha ro/ Al | Bospacrk Cpok Bospacr HLA Meps | Otcpou
MOMEHTY Avnanuse rae A MOMEHTY KOHcepBa | AOHOpa Match/ MYHaA | eHHaA
XBM 5c¢cT (mec) ATTN umm (vac) (rogbi) Mmatch $-uma | $-uma

(rogbl)

1. 9 net 36 + 11n11lm 12 25 3/3 +

2. 10 neT5m a7 + 1404 m 22 27 4/4 +

3. 11 net Im 22 + 13515m 8,5 25 3/4 +

4, 11 net 11 m 2,5 + 1212 m 21 28 2/4 +

5. 9 siet 18 + 10n6mMm 16 30 1/5 +

6. 14 net 22 + 1512 m 13 36 3/3 +

7. 2roga 11 m 40 + 618M 10,5 40 1/5 +

IPNA Congres Venice 2019. Abstract #471. Rituximab in induction immunosuppressive therapy as a prevention of the recurrent FSGS after kidney transplantation in
children, single center experience. A.Rumyantsev, A.Bologov, O.Borisova, J.Kashirina, B.Kushnir, E.Molchanova, A.Valov
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3aknueHune

[10 faHHbIM Hawero yeHTtpa ¢CIC peungmeupoBarn B
TpaHcnnaHTarte y aeteu c Yactotom 52,4%. B
OOrbLUMHCTBE CNy4YaeB peuuamBbl pasBMBanunucb B TEHEHUE
NepBOro roga nocrne TpaHcriaHTawuu.

Pa3sutune peungmpa OCIC B TpaHcnnaHTaTte CHMUXKano ero
doyHKLMIO 1 onpeaenano TEHAEHUMIO K YXYALLEHUIO
BbIXKMBAEMOCTH.

Tepanua IN® n putykcmmadbom BO BCeX criydasax Oblina
9PPEKTUBHA U NMPUBOANNAE K NOJNTHOW U YaCcTUYHOMU
pemuccun PCIrC.

icnonb3oBaHue putykcumaba ¢ TUMOrIo0ynmMHoM B
NHOYKUMIO UMMYHOCYMNPECCUK MNoBbILLAaNo BEPOSTHOCTb
n3dexartb pa3utusa ®CIC B TpaHcnnaHTaTe.
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