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OntumanbHblie cpoku ana TICK



Ta)xenaa KOMbMHUpoBaHHaA
MMMYHHaA HegocTaTtouHOoCcTb (TKUH)

XapaKtepunsyeTtca TAXeNbIM TEYEHUNEM -
100% rnbenb 6e3 TICK no 1r

TICK — eANMHCTBEHHbIN AOCTYMNHbIN METOA,
Tepanun TKUH




dakKTopbl, Bamaouwme pesyabratbl TICK npun TKUH

— COMaTMYeCKMUI CTaTyC ‘ | | I '

— conyrtcrsyrwowme 3aboneBaHus

* [lpoTpaKTMBHaA gunapen é‘“‘/" 'éi
 OnnopTyHUCTMYECKne nHbeKuum

NHdeKyuoHHbIe 0CnoxcHeHus : Y
PecnupatopHbin TpaKT, XKKT, markme TKaHu, cencvic

MKT: CMV, enterovirus, adenovirus,giardia,
criptosporidium, candida

PecnupamopHsili mpakm: Pneumocyctis carinii,
CMV, Aspergillus, Bacteria, candida

Msekue mkaHu u Koxca: bacteria, mycobacteria,
candida




TKUH: bUXKur









OnTumanbHble cpoku gna TICK
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1 Genotypically identical (n = 89)

(a0} Related, phenotypically identical

- ‘ d donor (n = 24) (n = 43)

40

Percent Surviving
Event-free survival (%)

0 1 8 12 16 20
Years After Transplantation 0

T T T T T
50 100 150 200 250
Figure 1. Kaplan-Meier survival curve for 21 patients with SCID who received Time after HSCT (months)

stem cell transplants in the first 28 days of life. One patient died at 4 months of

age from CMV encephalitis.

Blood 2002; 99: pp. 872-878 Antoine C, et al. Lancet. 2003,361:553-560
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WAS score
OcobeHHocTn WAS B 3aBUCUMOCTM OT PEHOFMMa MyT
XLN iXLT XLT classic WAS

Score 0 <1 1 2 3 4 5
Thrombocytopenia - -[+ + + + + +
Small platelets - + + + + + +
Eczema - . - (+) i ++ -/(+)/+]++
Immunodeficiency (+) - (+)  (#)| o+ + (+)/+
Infections -I(+) - - (+) + (F) 4+
Autoimmunity and/or malignancy | - - - - .
Congenital neutropenia + - - -
Myelodysplasia -+ - - -

XLN- X-cuenneHHaa HEUTPONEHMUA
iXLT- nHTepmuTTUpYytoWwan X-cuenaeHHaa TpombounToneHus
XLT- X-cuenneHHaa TpombouuToneHusa

I TrCK

WAS score >3 +
WAS score <3 - (+7?)
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Clinical & Experimental Immunology

Volume 152, Issue 2, pages 211-218, 9 APR 2008 DOI: 10.1111/j.1365-2249.2008.03644.x Lane JP et al 2012
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2249.2008.03644.x/full#f1



http://onlinelibrary.wiley.com/doi/10.1111/cei.2008.152.issue-2/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2249.2008.03644.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2249.2008.03644.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2249.2008.03644.x/full
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2249.2008.03644.x/full

> 3 2

o o7
O

CuHpapom HummereH

=

03 ']_L p=0598
LA ——]
o4 OOy .
Coo—ol—o H3CT
0.4
o5 | OS_NBS_HSCT0,76(95%C10,52-1,0)
OS_NBS_no HSCT 0,3 (95% 0-0,76)
b No HSCT
03 -
g3

B L]

a 30 2 1é

years after dagnosis

Deripapa E, et al. Front Immunol. 2017 Jul 24,8:807



[TN/[1c: HoBble BO3MOXHOCTU TICK

TICK oT anbTepHaTUBHbLIX AOHOPOB

* TexHONOrMK, yBenn4mnBaroLmMe 4actoTy obpalleHnn K
anbtrepHaTneHoun TICK

— HwusKue puckm PTIIX

— Xopolwmne TeMnbl UMMYHOPEKOHCTUTY LUK



Pernctpbl HepoACTBEHHbIX AOHOPOB + baHKM K
30 MmNH A4OHOpPOB



OcobeHHocTn TICK B coBpeMEHHYHO 3Moxy

The 2016 European Society for Blood and Marrow
Transplant activity survey report
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NAaHHOWN TEXHONOMNU
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OcTpasa PTINX 2012-2018
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0,8 +
0,7 +
0,6
0,5 +
04 +
0,3 +
0,2 +
0,1 +

13

16 cnyyaeB PTIMX 2 ctaguun (Mnm 1 ctagnm ¢ NpUMEHEHUEM

cuctemHbix MKC)

TonbKko 2 cnyyaa PTMX 3 ctaaum, oba accoummpoBaHbl C BUPYCHbIM

nopaxexnnem: HHV6 Koxa n ADV KnweyHuK

MeauaHa peaktusaumm — 0,65 mecaues (0,3-4,4 mec)

n=108

octpasa PTNX_0,17 (95% AU 0,1-0,25)

5 10 15
mecaubl nocne TICK
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TCRaB/CD19 penneums H

[eaKtyanusauma npobaemsbi PTMX

Bo3mMOXHOCTb AnAa peaykuma nnn otmeHa NCT
nocne TICK

—Temnbl UMMYHOPEKOHCTUTYLUN?
— NHPeKunoHHble npobnembl?

— «[1pocTop» ANA KNEeTOYHOU Tepanuu



13

Fanno-TIrCK vs Hepoacts-TICK
(Bce MUAc nocne TICK n=108)

T, Fanno-TrcK 0,87 (95% AW 0,73 — 1,0) ; n=23

0,9 A
0,8 T
0,7 +
0,6 +
0,5 +
04 +
03 T
0,2 +
0,1 +

;

HepoacteTICK 0,82 (95% AU 0,74-0,91) ; N=35

p=0,68

n=108

0 1 2 3 4 5

foabl nocne TICK



TICK cerogHa. Takum obpasom...

* CTnpaHue pasnmumm B pesynbtatax npu TICK ot
HLA-coBmecTMmoro v ran1ongeHTUYHoro A4oHopa

* OuyeBMAaHble NpenmyLlecTsa ranJiIonaeHTUYHOro
AOHOopa:
v  BepoATHOCTb Hannumna aoHopa — 99%
v BesoTnaratenbHada goctynHoctb ana TICK

v’ [10CTYNHOCTb 418 Nt06bIX BAPUAHTOB KJAETOYHOM
Tepanuu:

—DLI

—Boost

—MSC
—Viral-specific cells

—T.A.
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AnchdyHKUUM TPAaHCNNAHTATA

CMmewaHHbIU Xumepu3m — Hainune Kak
NOHOPCKOro, Tak N CO6CTBEHHOro remono3sa

1. BepoATHOCTb OTTOPXKEHWA TPaHCNAAHTaTa,

2. [pyrvne npobnembl, acCOLUMPOBAHHbBIE C
natonorvem cobcTBEHHOro remo/MMMyHOMN033a

v' DLI

v MostopHasa TICK

* ANnbTepHaTUBHbIN A0HOP (?)
* KoHaMuynoHunpoBaHue
 CoxpaHeHue KOHTPOA 3aboneBaHmA Ao nosTopHon TICK
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From www.bloodjournal.org by guest on February 1, 2016. For personal use only.

TRANSPLANTATION

Long-term outcome and lineage-specific chimerism in 194 patients with
Wiskott-Aldrich syndrome treated by hematopoietic cell transplantation in the

period 1980-2009: an international collaborative study

Daniele Moratto,! Silvia Giliani,' Carmem Bonfim,2 Evelina Mazzolari,® Alain Fischer,*5 Hans D. Och:
Adrian J. Thrasher,® Morton J. Cowan,? Michael H. Albert,® Trudy Small,"* Sung-Yun Pai,2 Elie Hadc
Sophie Hambleton,” Mary Slatter,” Marina Cavazzana-Calvo,*5 Nizar Mahlaoui,® Capucine Picard,*5
Lauri Burroughs,'® Adriana Koliski,2 Jose Zanis Neto,2 Fulvio Porta,® Waseem Qasim,8 Paul Veys,17 |
Manfred Hénig,'® Ansgar Schulz,'® *Wilhelm Friedrich,'® and *Luigi D. Notarangelo'®

1A. Nocivelli Institute for Molecular Medicine, Pediatric Clinic, University of Brescia, and Laboratory of Genetic Disorders of Childr
Italy; 2Bone Marrow Transplantation Unit, Federal University of Parana, Curitiba, Brazil; 2Department of Haematology/Oncology, €
“Necker Medical School and Paris Descartes University, Paris, France; *Pediatric Hematelogy-Immunology Unit, Necker Hospital
Hopitaux de Paris (AP-HP), Paris, France; Center for Immunity and Immunotherapies, Seattle Children’s Research Institute, Uni'
WA; "Children’s Bone Marrow Transplant Unit, Great North Children’s Hospital, Newcastle, United Kingdom; 8Centre for Immunoc
Health, London, United Kingdom; ®Division of Blood and Marrow Transplantation, UCSF Children’s Hospital, San Francisco, CA;
Haematology/Oncology, Dr von Haunersches Kinderspital, Munich, Germany; 'Department of Pediatrics, Memorial Sloan-Ketteri
NY; *2Department of Pediatric Hematology-Oncology, Children’s Hospital, Boston, MA; **Division of Immunology, Department of F
Université de Montréal, Montreal, QC; *Institute of Molecular Genetics-CNR-National Research Gouncil of Italy, Pavia, Italy; 'St
Immunodeficiencies, AP-HP, Necker Hospital, Paris, France; "®Fred Hutchinson Cancer Research Center and University of Wash
7Department of Bone Marrow Transplantation, Great Ormond Street Children’s Hospital National Health Service Trust, London, L
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Harvard Medical School, Boston, MA
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From www.bloodjournal.org by guest on February 1, 2016. For personal use only.

TRANSPLANTATION

Long-term outcome following hematopoietic stem-cell transplantation in
Wiskott-Aldrich syndrome: collaborative study of the European Society for
Immunodeficiencies and European Group for Blood and Marrow Transplantation

Hulya Ozsahin,! Marina Cavazzana-Calvo,? Luigi D. Notarangelo,® Ansgar Schulz,* Adrian J. Thrasher,® Evelina Mazzolari,?
Mary A. Slatter,® Francoise Le Deist,2 Stephane Blanche,? Paul Veys,” Anders Fasth,8 Robbert Bredius,® Petr Sedlacek,!©
Nico Wulffraat,'! Juan Ortega, 2 Carsten Heilmann,'? Anne O’Meara,'* Jacek Wachowiak, '® Krzysztof Kalwak,'®

Susanne Matthes-Martin,'” Tayfun Gungor,'® Aydan Ikinciogullari,'® Paul Landais,2 Andrew J. Cant,® Wilhelm Friedrich,4 and
Alain Fischer?

'Department of Pediatrics, Geneva University Hospital, Geneva, Switzerland; 2Assistance Publique-Hépitaux de Paris Unité d'lImmunclogie et Hématologie
pédiatriques and Department of Biotherapy, Department of Biostatistics, Hopital Necker-Enfants Malades, Université René Descartes, Paris, France;
3Department of Pediatrics, University of Brescia, Brescia, ltaly; Department of Pediatrics, University of Ulm, Ulm, Germany; Snstitute of Child Health, University
College Londoen, London, United Kingdom; ENewcastle General Hospital, Newcastle upon Tyne, United Kingdom; 7Great Ormond Street Hospital for Children,

n=96

Table 6. Autoimmune manifestations after HSCT

Donor group, no. patients Autoimmunity disease score before HSCT Chimerism Autoimmune manifestations after HSCT
MSD
1 5, AlHA, thrombocytopenia Full Thrombocytopenia®™
2 3 Full Thrombocytopenia®™
3 3 Full Autoimmune hypothyroidism
- 3 Split Thrombocytopenia, autoimmune hypothyroidism*®
5 4 Full Addison disease
URD
1 5, AlHA Mixed Inflammatory bowel disease (6 mo after HSCT until 5 y)
2 3 Mixed Thrombocytopenia®
3 3 Split Autoimmune hypothyroidism
- 3 Full Thrombocytopenia®
5 3 Mixed Neutropenia, thrombocytopenia®
6 5, vasculitis Mixed Vasculitis
7 5, aortic vasculitis Full Pericarditis, AIHA
8 - Mixed Autoimmune hypothyroidism
9 4 Mixed Thrombocytopenia®
MMRD
1 5, AlHA, thrombocytopenia Mixed AlHA
2 5, AIHA, thrombocytopenia Mixed Thrombocytopenia®™
3 5, AIHA, thrombocytopenia Mixed AlHA, thrombocytopenia®
- 4 Mixed Vasculitis
5 4 Mixed Thrombocytopenia™
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CuHppom Buckorra-Ongpuua

100% A

bCB

— Treo vs Treo/Melph
n=18 o | /Melp
p=0,72
60% +
0OS_WAS 0,93 (95% CI (0,8-1.0) | | — __ _—TTTT T T
0.8 T 40% +
07 + ---Treo, Flu, r-ATG (+Cy) ;50,0% + 14,0
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02 + BbI’KUBAEMOCTb Months after HSCT
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months after HSCT (n=12) (n=6)
Rejection n=3 n=2
Death n=1 n=1
Low PLT n=2
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 HeuysctButenbHoctb NCK K mnenoabnauum

Dvorak CC, Horn BN, Puck JM, et al. A trial of plerixafor adjunctive therapy in allogeneic
hematopoietic cell transplantation with minimal conditioning for severe combined
immunodeficiency. Pediatr Transplant , 2014; 18: 602— 608

* AHTManonToTnyeckmnn 3pdeKT cTpombl

Uy G, Rettig M, Motabi I, et al. A phase 1/2 study of chemosensitization with the CXCR4 antagonist
plerixafor in relapsed or refractory acute myeloid leukemia. Blood 2012; 119: 3917— 3924



OAWH U3 BapUaHTOB pelleHunA
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cKanauma mmenoabnatMsHOro KOMNOHEHTA
KOHANLMOHUPOBAHMUA

O,D,HaKO, yBe/sinyeHune HeremaTto/1I0rM4eckom TOKCUYHOCTHU

. ¥

YBennyeHue netasbHOCTH, CHUXXeHue KavecTBa
aCCoOUMNPOBAHHOMN C KU3HU
TPaHCNAAHTaUMEN
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[MpeogoneHmne obpatHoro xoymumura CK
nocne moouamnsaumm

Stem Cell Stem Cell

N CXCR4

plerixafor |

Bone Marrow Bone Marrow
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-KCP/nnepukcadop B
KOHAWNLUMOHUPOBAHUN

CenektuBHaa 6nokapma CXCR4 npu BbICOKOM pPUCKe
TAXenbiX ancdyHKumim TpaHcnaaHrtata ICK.

* OOHO M3 BEPOATHbIX peLleHnin npobaembl 3ckanaumm
noTeHUMana KOHAMLMOHUPOBAHUA, Heobxoammoro
ONA YCNeLwWwHOoro npuXmnBaeHUs TPaHcnaHTaTa, 6e3
YBEJIMYEHUS PUCKOB TOKCUYECKMNX OCNOMKHEHUN.

* B nnaHax — 3KCTpanonaumsa TEXHONOTMU C OLEEHKOM
PE3yNbTaTOB B KOropTax MNauMEeHTOB C BbICOKMMMU
PUCKaMN BTOPUYHOU ANCHYHKLUNWN TPAHCMNAHTATA



BupycHble UHPeKUUU — Hanbonee
aKTya/sibHaA rpynna UHPEeKUMOHHbIX Npobaem
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BucuepanbHbie UMB-uHdpekummn 14%:
* XOpUOpPEeTUHUT

* [lHeBMOHMA

* JHuedanut

87,5% — KombuHuposaHHble NMANA!
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H Tepanua UMB

XOPUOPETUHUTA

» JNHaMUYeCcKMin MOHUTOPUHT Bcex naumeHTos nocne TICK
» Bepudukaumsa rpynn pmcka

» MpoBeaeHne ne4yedbHO-AMarHOCTUYECKOro aaropmuTma npu
BbIfIBJIEHUM XOPUNOPETUHUTA

* dnroopucueHTHaaA aHrnorpadpuma

* AHTpaBuUTpmanbHble BBegeHuA
BUPYCOCTAaTUKOB

* KOHTPO/Ib BUPYCHOMU HArpy3Ku Bo
BHYTPUINA3HOMN }XUAKOCTU



[Mpobaembl CTaHOAPTHbIX MEeTOA0B
CUCTEMHOTO KOHTPO/1I9 BUPYCHbIX
MHPEKLNI
LLMB, ADV, HHV-6

* Pa3BuTHE PE3UCTEHTHOCTU, HEPEAKO NPU
ANNTENbHbIX X MOBTOPHbIX Kypcax

* TOKCMYHOCTb BUPYCOCTAaTUKOB

e 3azeprkka popmMmnpoBaHmA cneunduyeckoro
NPOTUBOBUPYCHOIo Bbapbepa

PecnupaTtopHas rpynna, Noro, Roto, p-B19 u rt.a

e OTcytcTBME CneundUYecKUx BUPYCOCTAaTUKOB



RAeTo4yHaa TepanuA

1) Bupyc-cneundundeckme T-nmumopounThbl

2) T-numdouunTtbl namaTtn (c peHoTunom
CD3+CD45RA-)



CD45RA+ nennetupoBaHHbIN

KNeTo4YHbIX npenapat ot goHopa CK

1) NeueHune BnpycHbiX nHPekuuu nocne TICK

2) MpodnnakTuKa BUPYCHbIX MHPEKL UM

- Co3paHune cneundun4eckoro HanpaBAeHHOro MMMYHHOIO NOTEHUMaNa
- JKCNaHCUA KNeToK NamMATu in vivo NPU KOHTAKTE C aHTUTEHOM U
cCo34aHUNe KJAeTo4YHOro CI'IELI,VI(I)VI‘-IECKOI’O 6apbepa ANA KOHTPO/A
BUPYCHbIX MHOEKLUUN YXKe Ha PAaHHUX CPOKaX.

CDASRO CD45RO
CD45RO
TICK \ 4 v
v Cneuundunueckasn
\ MMMYHHasA KOMNETEHTHOCTb
| | | | | |

| | | | | —
-14 30 60 100 365

TsKeabId BTOPUYHBIA MMMYHOAC(PUIIUAT



CD45RA+ nennetupoBaHHbIN
KNeTo4YHbIX npenapat ot goHopa CK

3) MNoaroroBKa K TICK

CD45RO

v CD45R0O
& CD45R0O TICK

v A Y

BupycHaa Harpyska

| |
| |
-45 -30 -14 -7 0
n >
KoHAMUMOHMPOBaAHME




[lepcnekTnBbl ?

HoBble
(anbTepHaTuBHbIE)
TeXHO/10Tumn

TICK  —}



[eHHaA TepanuA

How It Works | The procedure the SCID-X1 trial will use

Stem cells are isolated from bone The normal gene is inserted into
marrow harvested from a baby's hip  the stem cells in the fab.

Bone marrow cell Normal gene

The corrected cells are then
transfused back into the baby and
populate over time, repairing the
baby’s faulty immune system.

Source: Children's Hospital Boston
Phota: Getty Images



TKWUH n reHHasn Tepanus

Mechanisms and Affected Experimental gene S e
diseases lineages therapy Efficacy Safety

Defective survival

AK2 deficiency T, NK, — — _

myeloid

Abnormal purine metabolism

ADA deficiency T, B, NK + + +

PNP deficiency T + — _

Impairment of yc-dependent signal

SCID-X1 T, NK + + -
(Yc deficiency)

JAK3 deficiency T, NK + — —

IL7Ra deficiency T - _ _

Defective V(D)] recombination of TCR and BCR

RAG-1 deficiency T,B +b — _

RAG-2 deficiency T,B + — —

DNAPKC:s deficiency T, B - - -

Artemis deficiency T,B + c _

DNA ligase T,B — _ _
4 deficiency

Cernunnos deficiency T, B - - -

Defective (pre) TCR signaling

CD45 deficiency T — _ _

CD3, 9, ¢, { deficiency T Some — —

Defective thymic egress
Coronin IA deficiency T — — _

Fisher A. Methods in Enzymology, Volume 507 ® 2012 Elsevier Inc




TICK — 3TO eANHCTBEHHbIN AOCTYNHbIU
MeTo/ Tepanuun ANAa NnauneHTa:

1. Y ntoboro naumeHTta ectb aoHop CK, npocTto
Heobxoanmo BbibpaTb Hanbonee
«BbIFTOAHbINY ANA NAUUEHTA BapUaHT

2. CoBpemeHHble TeEXHONOMMMU N BO3SMOXKHOCTU
no3sonatoT caenatb TICK 6be3onacHou u
3dPEeKTUBHOM ANA NAUUNEHTA.

3. TI'CK gonrKHa 6bITb BbINONHEHA CPOKMU
Heobxoaumble ansa HanbonbLLuen
3P PEKTUBHOCTU Tepanuu
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