TpomboTnyeckas
TpomboLuUTONEeHMYeCcKan nypnypa
(TTM) — 3abonesaHUe Ha CTbIKe
cneumanbHOCTEN



TTP
The Terrible Pentad

1. AHeMuA

2. TpombouuToneHuns
3. [NopaxeHune LIHC
4. [lopakeHne noyek
5.Jlnxopagka




TTN  — vynbTpapeakoe 3abonesaHue  (1:10°9),
KoTopoe 13-33 noTeHLMabHO BbICOKOW
NEeTaNbHOCTU HeNb38 CYUTaTh BTOPOCTEMNEHHbIM

U3-3a Manoum  4vucneHHoctm nauvmeHtos ¢ TTM
PaHAOMU3UPOBAHHDIX nccnepoBaHUM C Lenblo
pa3paboTkM onNTUMaANbHbIX NPOTOKOJIOB Tepanuu He
NnpoBOANNOCD.

Expert statement on the ICU management of patients with thrombotic
thrombocytopenic purpura.

Azoulay E. et al. Intensive Care Med. 2019 Oct 7. [Epub ahead of print]
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* Mpwu CBOEBPEMEHHOM

Tepanun — 6naronpuATHbINA

nporHo3 B 90% cnyyaes

* Octaérca cmeptHOCTb 10-15%
B OCHOBHOM B nepsble 30

aHen 6onesnHun




7 NEeTHUN MaNbuYUK, PoAUTENU — ABOIOPOAHbIE
cmnbebl. Ctapwuin 6paTt ymep B Bo3pacte 10
OHEWN.

pynna kposwu O(1), Rh (+).

HeoHaTanbHan XKENTyxa 7 aHemms
(remonuTnyeckas 6one3Hb?), NiedyeHue
npenapaTtamu KpPOBMH, 3aTem

TpomMboLUTONEHNS U aHEMUS.

C 2x net remopparum Ha Koxe. [-3bl : UTII,
cMHApPOM JBaHca. besycnewHoe snevyeHue
MMMYHOII06YIMHOM U cTepougamn. B 6 net
¥enygoyHoe KpoBOTEYEHME — KYMUPOBaHO
nepennsaHuem C3[1, nocne 4yero Ha 1 mecay
Tpombountbl 400 x10%/n

B 6 netr — AAr 1400 e/n, 6unnpybunH 35
MKMmonb\a, npotenHypus 0,3 r\n




KAanHuyeckmnm caydvam 1

* B 7 net tpomboumntsl 29 x10°/n, Hb — 40 r\n,

« 1A 3200 E\n,

* OUNNPYOUH 52 MKMOAb\A,

e KpeaTUHUH — 130 mkmonb\a (CKP — 40 ma\muH),

* wnsoumntbl 10%, peTnkynountbl 6%.

* C3, C4 - B HOpMe

* Peakuunsa Kymbca — otpuuarenbHas

* AHA, aHTH-[1HK — oTpuuaTtenbHble

* AYTB 34 ceKyHabl (24-35), npoTpombuHoBbIN MHAEKC 72% (70-120),
 dDnbpuHoret 2,18 r/n (1,8-4,0), A-aumep 0,13 mkr/mn (0-0,55).
* OAM: MNMpoTennypusa 2,56 r/n, aputpountbl 5-7 B N/3p



Bonpoc 1 : AlnarHo3s?

* CuHgpom Puliepa-3saHca?

* [emonuTnKo-ypemmdeckuim cnHapom (ryc)?

e ToomboTHUYeckaa TpomboumnToneHmnyeckaa nypnypa (TTM)?
e CnctemHas KpacHaa BOYAHKA?

 1IBC-cnHapom?

* ToomboTHMHECKAA MUKPOAHIMONATHA?



Bonpoc 2: JleyeHne?

* B\B UMMYHOINOOYANH?

*NAHPY3nm C301 ?

*[1nasamoobmeH ?

* IKYy/IN3YyMmab ?

*[1na3amoobmeH + npeaHmn3osoH + PUTYKCMMab?
* IKYyNIMN3yMab + npegHN3010H + PUTYKCUMab?



TTI—=wncTopna — bonesHb MolWwKoBMLA

* 1924 Moschcowitz: 16-7eTHAA NaUUEeHTKa — TWasinHoBbie TPOMObI-

arrntoTUHAUMA SPUTPOLIUTOB?

1947 Singer et al. — 11 netHAs peBo4yka -  TpomboTmyecKas

TpomboumuToneHmnyeckaa nypnypa. Tpombbl n3 TPombOoUUTOB.



CnHapom Anwoy-LynbmaHa

* 1960 r. Schulman et al. 8-neTHAaAa aeBo4YKa, y KOTOPOM NOBTOPHbIE 3NN30AbI

remopparnyeckoro cuHAPoOmMa OblAN  acCcoOUMMPOBAHbI C XPOHWUYECKOMU
TpombouutoneHmen wn MATA. [lpn 3ToM He 0TMeYanocb Kakumx-nmbo
HapPYLLUEHMM CO CTOPOHbI M3BECTHbIX MNAAa3MEHHbIX PAKTOPOB CBEPTbIBAHUA

KpoBu. [lMocne wuHy3mm C3[1 Hactynano 6ObICTPOE, HO TPAH3UTOPHOE
KYnupoBaHMe CUMNTOMOB 60ne3HM

* 1978 r. Upshaw et al. 29-netHAA *eHWWHa, Y KOTOpPOM C BO3pacta 6
MecALeB OTMe4yanucb MNOoBTOpHble no 6-7 pa3 B roa  3anu3oabl
TpombounutoneHnn n MATA. Crepomnabl + cnneHaKkTommAa 6e3 adpdeKra.
NHDY3UM naazmbl ¢ nonoxutenbHbiMm apdektom. Caenan BolBOA, YTO €rO
HabnaoaeHne mn caydan |. Schulman asnatoTca pe3ynbTaToM reHeTU4ecKoro
nedekTa Nn1a3sMmeHHOoro dakTopa



TTI—wncTopmnAa

* 1982 Moake et al. : cBepxkpyrHbie mynstumepbl VWF B LpKynsaumum y
4x 6onbHbIX € peunamnsunpytowen TTI B nepmnon pemuccum

N EnglJ Med 1982; 307; 1432

four patients with the rare entity of chronic relapsing PtnA
TTP. The unusually large multimers were similar to ec rel rem n
those synthesized by normal human endothelial cells
and were most apparent in plasma obtained during
remission. These findings indicate that chronic relaps-

ing TTP may occur in paticnts with very large vWF ‘

multimers that persist in the circulation after they

have been synthesized and secreted by endothelial

cells. |
During relapses in Patients A, C, and D, in vivo

platelet agglutination was associated with decrcased

quantities of the large plasma VIII:vWF multimers, as 1

compared with the quantities observed in plasma ob- |

tained during remission. This reduction may indicate ,

“consumption” of the large plasma VIII:vWF mul-
timers during relapse. In Patient A during relapses




TTI ncTopmAa

* 1996 roa: H.—M. Tsai (Hbto-Mopk, CLUA) u M. Furlan et al. (BepH, Lseiuapus)
onybnnkoBann B oAHOM Homepe KypHana “Blood” pesynbtatbl cBOMX
nccnenoBaHU. HesasmucrMmo apyr oT Apyra MMum

O6bino ycTaHOBAEHO, 4TO Yy OonbHbix TTI ectb gedunumt metannonpoTteassbl,
YMeHbLUaoWwen pasmepbl mynbTumepos PBb nocpeactsom nx pacliensieHus

1998 roa: H.—M. Tsai et al. (CLLUA) n M. Furlan et al. (LLiseruapuna) coobwmnm B
CBOMX CTaTbAX, ONyb/IMKOBAHHbLIX B 0AHOM HOoMepe xypHana “The New England
Journal of Medicine”, 06 obHapy*KeHuun y B3pOCabiX NaLUEHTOB C NPUOBPETEHHOMN

TTIM ayToaHTUTEN Knacca 1gG, MHIMbumpyowmx akTMBHOCTb METANN0NPOTEA3bl



NcTtopua TTIT - ADAMTS13

» Gerritsen et al. (2001), Fujikawa et al. (2001), Soejima et
al. (2001), Zheng et al. (2001): Protein purification from
plasma, sequence analysis — Protein structure,
chromosomal localization to 9934: ADAMTS13

« Levy et al. (2001): Genome-wide linkage analysis in
families with hereditary TTP - ADAMTS13, 12 different
mutations accounting for 14/15 disease alleles in their
families

« Kokame et al. (2002): Different nonsense/missense
mutations of ADAMTS13 in 2 families with hereditary
TTP in Japan

« Plaimauer et al. (2002): Expression of recombinant
ADAMTS13



ADAMTS13 HOPMAJIbHAA AKTIBHOCTD
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From Kremer Hovinga, Johanna A.AU, George, James N.T| - Hereditary Thrombotic Thrombocytopenic - New England Journal of Medicine October 24,
2019 381(17):1653



ADAMTS13 AEOULIAT

AKTMBUPOBAHHbIE
TpombouuTbl

From Kremer Hovinga, Johanna A.AU, George, James N.TI - Hereditary Thrombotic Thrombocytopenic - New England Journal of Medicine October 24,
2019 381(17):1653



KAnHu4eckmnm cnydam 1

* AKTuBHOCTE ADAMTS13 meHee 1%

* AYyTOQHTUTEN HET.

e leneuns B 8 ak3oHe reHa ADAMTS13 ¢.943 974del B romo3nrotTHom
CocToAaHUMU

MepenusaHue C3MM 10 mn\Kr —yepes 2 aHa TpombounTbl 225 x 10°\n



[Tepuognyeckmne
nHopysmm C3M

[Mepuon nony*Kmn3Hu .
ADAMTS13 — [lony4yeHHbIN N3
Mnasmbl paktop VI
48-724

BpoxaeHHaa TTI

[legaep»XuBathb

ypoBeHb-ADAMTS13 Kremer Hovinga JA, George JN.
—5-10% Hereditary Thrombotic

Thrombocytopenic Purpura. N Engl J
Med. 2019 Oct 24;381(17):1653-1662.

5-20 MN\Kr Kaskable

2-3 Hepgenu




KAMHUYECKNM cay4vam 2

* [leBoYKa 6 sieT

* B uone 2018 roga otTme4yanocCb NOBbIWEHUe TemnepaTypbl 40
bebpunbHbIX UMIP M NOABUAACL NEeTEXMAJIbHAA CbiMb Ha rPyau.
TpombouuTbl 5 x10°/n, HB 68 r/n. OAM 6e3 natonoruu.
Mwuenorpamma — 6e3 natonornm — [-3: UTI1 - BHYTPUBEHHO

MMMYHOIA00YINH - pemuccua



KAMHUYECKnn cay4am 2

* MloBTopHO noctynuna B OJKBE B oKtabpe 2018 roma B CBA3U C
BO30OHOB/NEHMEM  KOXHOrMO  remopparMyeckoro  cCUHApoma  nocne
nepeHeceHHoro OPBW c noBbiweHnem Temnepatypbl 40 ebpunbHbIX Lndp.
B OAK — tpomboumntbl 12 x10°/n , He 100 r/n, OAM - sputpouutsl 20,
npotenHypus 1,0 r\n. [losTopHO OblA  NpoBeAeH Kypc Tepanuu

BHYTPUBEHHbIM MMMYHOTrN06yanHom- TpomboumTel 301 x10°/n, He 114 r/n.



KAMHWYecknn cnydam 2 - NMpunobpeteHHaa TTT]

* ntonob 2019 ropga netexmansbHaa cobimnb.

* ToombounTbl 8x10°/n,

* H8 49 r/n,

e 06WUN BUNNPYOUH 49 mKkmonb\n, 1A — 1551 E\n,

* npotenHypua 1,9 r\n,

* Petukynoumntbl 6%

* WIn3oumnTbl 7%,

* MoyeBUHa 5,6 mmonb/n, KpeatuHuH 46,1 mkmonb/n.
* AKTnsHoctb ADAMTS-13 - 0%.

* UHrMbutopHslie aHTuTena K ¢pakropy ADAMTS-13 bonee 4 eanHny, Bete3gpbl.
* B\B ummyHornobynuH 6es abdpekTa



JKCNepTbl PEKOMEeHAVIoT

* Ob6pasubl KPOBKU HEODXOAMMO NCCNeaoBaTh 40 HaYvana Tepanum
N1a3Mou

e [lnarHoctnyeckoe obcnenoBaHme He JOMKHO 3aaepKmBaTb 10

e Korga HeT BO3MOXKHOCTHM bbicTpo nccnegosatb ADAMTS13
HeobxoaANMMO NCNONb30BaTb APYrme KANHNKO-N1abopaToOpHbIe
KpUtepumn AnAa oueHku sepoatHoctu TTT1

Expert statement on the ICU management of patients with thrombotic
thrombocytopenic purpura.
Azoulay E. et al. Intensive Care Med. 2019 Oct 7. [Epub ahead of print]



KnanHuyeckme npeanktopbl raybokoro aeduumta ADAMTS13
Bendapudi PK (2017) - Plasmic score

Plasmic score —yes —1; no -0
e TpombouuTbl <30 x 10°/n

* femonns (Petnkynouuntbi>2.5%, Heonpeaenaembln ranTornobmuH, nan Henpamomn unnpybumn >2.0
mr/on (34.2 mkmonb/n)

e OTCyTCTBME 3/10KaYeCTBEHHOW OMyX0aM B aKTUBHOM CTaguu

e OTCyTCTBME TPAHCNNAHTALMMN CONUAHBIX OPraHOB UM CTBOJIOBbIX KNETOK
e MCV <9 x107'*n (oTcyTcTBME MaKkpolumTo3a)

* MHO <1.5

* KpeaTuHuH <2.0 mr/an (176.8 mkmonb\n)

6-7, puck > 80%

5- NpoMeXKyTOUYHbIN PUCK

< 4 — HU3KNN PUCK



Bonpockl:
[MnasmoobmeH +

* CTepouabl 4epes poT, Uin Ha4uHaTb ¢ Nynbcos MIT?

* PutykKcumab — npenapat nepBov AMHUKN?

* Putykcmmab Ha doHe nnazmoobmeHa 1 pa3 B Hegento, Unm Yyaule

e Kannaunsymab?

* JleyeHne pedppakTepHbIXx Popm 1 ObICTPO peunanempyowmx ¢opm?



JledyeHune (nwemmnyeckue npoas/ieHUA onacHee
remopparmyecKkmx )

1) MNaasmoobmeH — 60 ma\Kr - 9 ceaHcoB
2) [MpeaHN30/10H C NOCTENEHHbIM CHUMKEHMEM A03bl.
3) Putykcmmab 300 mr 8/B (375 mr/m2) — 4 BBegeHmsa — 2 pa3a B HeJe o

4) TpomboUMTbI HUXKHAA rPaHMLA HOPMbI - Yepe3 7 AHeun, Ho Yepes 10
aHeun peunams!!l

*BHOBb NN1a3moobmeH + 3 BBeAeHus PUTYKCMmaba 6e3 adpdekTa
Boptesomunb: 1,3 mr/m2 (pasosana go3a=1,1mr) Ne 4

. AKTMBHOCTb ADAMTS 13 -23 %

15.11.2019r AKtuBHoctb ADAMTS 13 — 37 %, TpombouunTtbl 320 x 10°



HoBoOe B Tepannu

* UMmyHocynpeccus — bopTtezommbd (bortezomib)
* Bo3peuncrsme Ha $B — kannauymsymab
e 3amecTuTesibHaA Tepanma — peKombunHaHTHasa ADAMTS13



Kannaunsymab

*Microthrombosis
~“Fhrombocytopenia
* Hemolytic anemia

Scully M, Cataland SR, Peyvandi F, Coppo P, Knobl P, Kremer Hovinga JA, et al. Caplacizumab Treatment for Acquired Thrombotic
Thrombocytopenic Purpura. N Engl ] Med. 24 2019;380(4):335-46

Bhoopalan SV, Hankins J, George J, Ryder A, Onder AM, Puri L . Use of caplacizumab in a child with refractory thrombotic
thrombocytopenic purpura. Pediatr Blood Cancer. 2019 Jul;66(7):e27737




bopTezommnb

Boptesomub: 1,3 mr/m2 (pasosan gosa=1,1mr) Ne 4
AxkTnBHoctb ADAMTS 13 -23 %
15.11.2019r AktBHOCTL ADAMTS 13 — 37 %, TpomboumTsl 320 X 10°

» Eskazan A.E. Bortezomib therapy in patients with relapsed/refractory acquired thrombotic
thrombocytopenic purpura. Ann Hematol. oct 2016;95(11):1751-6.

* Pandey MR, Vachhani P, Ontiveros EP. Remission of Severe, Relapsed, and Refractory TTP after Multiple
Cycles of Bortezomib. Case Rep Hematol. 2017;2017:9681832.



TTIT—npobaembl ANMATHOCTUKA

e AKTuBHoctb ADAMTS13 wu aHtutena K  ADAMTS13
onpeaenatoTcsa BCero B 04HOM 1abopaTtopun B CTPAHE

e loctyn O0AHOPA30BbIMN HA 3dTane AndpdepeHunanbHOU
ANArHOCTUKK c alYC

* MMpn HM3KOM ADAMTS13 n ucknoveHmnn alyYC — moryt 6bITb
npobnemsl c onpeaeneHnem aHTUTen

* Kak obecneuyntb MOHUTOPUHT?



