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AIII'OpMTM ANarHOCTHUKHN Tpomﬁomqecuoﬁ MUKDOQHIrMonaTmum

AunarHos TpombpTUHECcKO MUKPOaHIrmonaTmm

-TpombouyutoneHuns
-YeennueHnune aktusHoctu JIAr
-lWnctounTtel nepudepuHecKko Kpoeu
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<10% ADAMTS-13 AytoummyHHble BonesHn, Underkuyunsa Lnra-rokcuH
aKTUBHOCTH MEeOUKaMEHTBLONYXO0/N... npoayumpyrowmmm 6akrepusmmu
TN Bropu4Hbin NYC STEC-IycC
alycC

v

CxpuHUr Ha myTtauum: CFH, MCP, CFl, C3, CFB, THBD, CFH/CFHR
onpeageneHme antn-CFH anturen

M. Noris and G. Remuzzi. Am J Kidney Dis. 2015;66(2):359-375



Knaccudumkauma TpomboTMiecKom MUKpPOaHrMonaTum

bepemeHHOCTb:
leHeTnuYecKue M3, 3, HELLP AHTHONyxoneBble
MyTtauuu: *Mocnepoposasa TMA (alyC) AL AELSEILEHE
FH, STEC-TYC CuctemHblie 6onesHu: VDR, D e
MCP,FI,FB, -CKB VEGF
THBD,C3 «BacKyuThI MHrMbuntopbl TUPO3UHKUHA3DbI
AHTU-EH «CKnepoaepma (cyHnTMHMG,MMaTMMKG K
A aryc ADC Aa3aTuHu6)
(Komnnemenr) frnomepynoHedpputhbl: JBepannmyc
*C3-rnomepynonatummu e e
*[nomepynonatua + MGUS ;:::Sdl::pou
BropuuHan ‘:> al;z;(::e;TBEHHaﬂ A TuknonuauH,kKnonNuaorpenb
TMA HIV W BanauuKnosup
*HCV OpanbHbie KOHTPaLEeNnTUBbI
N *HIN1 TpaHcnnaHTauma KM
«Llpyrue TpaHcnaaHTaumMA opraHos
VR f'ymopanbHoe oTTOp)KEeHue
Nlekapcrsa: BupycHbie nHdpekumnu(CMV,BK)
MetunmanoHoBas aunaypumsa
ADAMNS13 <5-10 MmmyHocynpeccaHTbl
:lI:eHemqecuue myTaLum UHrMbuTOpbI KaNbLUMHEBPUHA Mgli‘::””ﬂanb”a" ANMGaaHTMo-
*AHTUTENA

Campistol JM, Arias M, Ariceta G, Blasco M, Espinosa L, Espinosa M, et al. Nefrologia. 2015;35:421-447
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Complement-mediated thrombotic
microangiopathy secondary to sepsis-induced
disseminated intravascular coagulation
successfully treated with eculizumab

A case report Medicine (2017) 96:6

Tomohiro Abe, MD*", Akira Sasaki, MD?, Taichiro Ueda, MD?2, Yoshitaka Miyakawa, MD, PhD®,
Hidenobu Ochiai, MD, PhD?

COMPLEMENT ACTIVATION IN TRAUMA PATIENTS ALTERS
PLATELET FUNCTION

SHOCK, Vol. 46, Supplement 1, pp. 83—88, 2016

Gelareh Atefi,” Omozuanvbo Aisiku,” Nathan Shapiro,” Carl Hauser,'
Jurandir Dalle Lucca,* Robert Flaumenhaft,” and George C. Tsokos'

o ETY e 4 Fon
‘! 2006 107: 528-534
" - doi~10.1182/blood-2005-03-1087 originally published online
. September 27, 2005

Severe secondary deficiency of von Willebrand factor—cleaving protease
(ADAMTS13) in patients with sepsis-induced disseminated intravascular
coagulation: its correlation with development of renal failure

Tomoko Ono, Jun Mimuro, Seiji Madoiwa, Kenji Soejima, Yuji Kashiwakura, Akira Ishiwata, Katsuhiro
Takano, Tsukasa Ohmon and Yoichi Sakata




KoHuenT AByX natonoruyeckux coctoaHuu : iBC nu TMA
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¢aKTOpr Koarynauumum B perynaumm CUMCtemMmbl aKTUBaunn KomniaemeHTtTa

Classical pathway Lectin pathway Alternate pathway Coagulation
Antigen-antibody complex MBL binds mannose and Spontaneous C3 hydrolysis on
carbohydrate surfaces on pathogens foreign surfaces
D <o MBL ca
Cir-Cls MASP-1/2/3 Factor B
ca4 ca i f
C2 c2 actor
| ) = e | e

C3 Convertase C4bC2a C3(H,0)Bb C3 Convertase

-
Anaphylatoxin g w @
C5 Convertase C4bC2aC3b C3(H20)BbC3b C5 Convertase

CSG ﬁ\cst: -+

Anaphylatoxin

2017 John Wiley & Sons Ltd, British Journal of Haematology 201c usm.
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TTN — reTeporeHHbIX CUHAPOM

Autoimmune  GeneticTTP Acquired TTP of unknown™\ Total (N)
TTP* (n=585) (n=21)1 cause (n=166)

idiopathic 345 (59%) : BE%) 378
Autoimmune disease 81 (14%) o 6 (4%) 87
Infection 63 (11%) = 31(19%) 94
Pregnancy 41 (7%) 21(100%) 2 62
Cancer 26 (4%) o 45 (27%) 71
HIV 13 (2%) . 11 (7%) 24
Transplantation 8 (1%) o 19 (11%) 27
Drugst 6 (1%) > 5 (3%) 11
Other 2 (<1%) 18
Total (N) 585 21 166 (22%) 772

Data are n (%), unless otherwise specified. TTP=thrombotic thrombocytopenic purpura. * Positive anti-ADAMTS13 IgG.
tMutations of ADAMTS13 gene. £11 patients had non-idiopathic TTP associated with drugs: ticlopidine associated
(n=6 with autoimmune TTP and n=1with acquired TTP of unknown cause) or clopidogrel associated (n=4 with
acquired TTP of unknown cause).

Table 3: Distribution of the idiopathic status and the associated clinical contexts of non-idiopathicTTP
as a function of the mechanism for ADAMTS13 deficiency in the cohort of interest (n=772)

E Mariotte, E Azoulay, L Galicier et al.Lancet Haematol 2016



TTN nopgo6HbIM cuHagom npu ABC:

«TeopuA ABYX NyTeil aKTUBALMMU SHOOTENUAY

ABC(DIC)-auccemunn-
poBaHHOE BHYTPUCOCY-
UCTOe CBepTbiBaHUe
ABT(DIT)-auccemunn-
poBaHHOE BHYTPUCOCY-
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*PeKomMbUHaHMHbIU
v CD59
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AHmu-viWF-A1

!
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v
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v
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|

SIRS
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v
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¥ e
TpombouutoneHma

Chang JC Thrombosis Journal (2018) 16:20 c u13meHeHUAMMU



AkTnBHoctb ADAMTS-13, vWF-ag n otHoweHune vWF-ag/ADAMTS-13
Y NALMEeHTOB CO BTOPUUHOU TPOMOOTUUECKOU MUKPOAHIMONaTUEN
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YposHu VWF n ADAMTS-13 B nnasme Kposu npu bepemeHHOCTH

P<0.01 Nerkasa popma | | P<0.01
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Salah Aref , Hosam Goda Hematology 2013 VOL. 18 NO. 4



YpoBeHb 3Kkcnpeccun ADAMTS-13 B nnaueHTe NaLUeHTOK C
Nnpes3KkNamMmncuen CHUXKeH
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Cuctema KoMmnrnemeHTa npu 6epeMeHHOCTH

Healthy non-pregnant women (n="59) Healthy pregnant women (n=60) Preeclamptic patients (n=60)

Serum CRP (mg/1) 0.7(05-18) 36(1.7-66p 6.8(27-12.1)b
Plasma C4d (pg/ml) 0.04 (0.02-0.06) 0.11(0,08-0.15) 0.16(0.10-021y-
Plasma Bb (pg/ml) 0.12(0.10-0.14) 0.11(0.09-0.15) 0.12(0.10-0.14)
Plasma C3a (ng/ml) 855(29.7-1738) 751.6(1946-1660)° 1358 (854.8-2142 )k
Plasma SC5b9 (ng/ml) 3125(205-528) 599 (42.1-86.6) 759(508-1163 )b
Serum C4(g/l) 0.26(0.24-0.31) 0.28(0.24-0.35) 0.31(0.25-0.40)
Serum C3 (gT] TA8 (T28-TH4] 79 (TE0-TITT TS6 TA-T.78)~

rum (Y (NHS%) 102(91-119) I3T(115-130)" 27(113-143F
Serum Cl-inhibitor (g/l) 0.21(0.19-0.23) 0.18(0.16-0207 0.19(0,17-022f
Serum C4b-binding protein (pg/ml) 836.7 (625.5-1105) 823.9(610.2-1004) 790.1(614.5-980.8)
Serum factor H antigen (NHS%) 125.1(99.3-163.0) 181.5(1433-230.1} 193.3(171.0-234.77

Data are presented as median (25-75 percentile) for continuous variables. CRP: C-reactive protein; NHS: normal, pooled human serum.

* p<0.001 versus healthy non-pregnant women.
b p<0.05 preeclamptic patients versus healthy pregnant women.
© p<0.05 versus healthy non-pregnant women.

Z.Derzsy etal./

Molecular Immunology 47 (2010) 1500-1506

AKTVI BaluuAa KOMMNJIeMeHTa

F. Fakhouri / Transfusion and Apheresis Science mm (2016)



banauc otHoweHuna VWF/ADAMTS-13 kak 6MomapKep opraHHOM
HeAO0CTaTOYHOCTU NPU BOCNasIeHUH

MNepenYHbIA MHCYNLT CHueHue
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THROMBOSIS AND HEMOSTASIS

von Willebrand factor is a cofactor in complement regulation

Shuju Feng,' Xiaowen Liang,? Michael H. Kroll," Dominic W. Chung,® and Vahid Afshar-Kharghan'

'Section of Benign Hematology, Division of Intemal Medicine, University of Texas MD Anderson Cancer Center, Houston, TX; “Center for Infectious and
Inflammatory Diseases, Institute of Biosciences and Technology, Texas A&M Health Science Center, Houston, TX; and *Department of Biochemistry,
University of Washington, Seattle, WA

Several complement proteins interact with hemostatic factors. We discovered that
von Willebrand factor (VWF) acts as a cofactorfor factorl-mediated cleavage of complement
C3b, thereby shutting down complement activation. The complement regulatory function
HOPMa/IbHOTo pasmepa of VWF multimers depends on their size. Smaller VWF multimers enhance cleavage of
peiicTyIoT Kak KodakTopbi Fl, C3b butlarge and ultra-large VWF (ULVWF) multimers have no effect on C3b cleavage and
cnoco6cTBys KoHBepTaumu C3b  [Permit default complement activation. We conclude that normal plasma VWF multimers
B iC3b U MHrMBMpPYs Tem cambim prevent complement activation and steer the complement pathway toward generation
aKTMBaLMIO KOMNNEMEHTa of inactivated C3b (iC3b). ULVWF multimers, as are present in patients with thrombotic
microangiopathy, lack an inhibitory effect on complement and permit complement
*Meramynbtumepbl VWF He activation. (Blood. 2015;125(6):1034-1037)
akTusupytot Fl u Tem cambim
CnocobCTBYIOT aKTUBaLuU
KomMmnaemeHTa

*Mynbtumepol VWF




AKTBaumMa KomnaemeHTa Ha NOBepPXHOCTU meramynbtumepos VWF
C 3KCno3uuuen TkaHeBoro pakrTopa n akTuBaLmMen Koarynauum
VWF

E . M. CONWAY Journal of Thrombosis and Haemostasis, 2015;13 (Suppl. 1): $121-S132
S.Feng et al. Blood 2015;125(6):1034-1037



AKTUBALMA KOMNIEMEHTA Y NauUeHToB ¢ TpomboTuueckoim
TpombouuToneHnYecKou nypnypom
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AKTUBaALMA NyTen KomnaemeHTa npu sTopuuHou TMA
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NMatoreHe3 AHLUA-BackyauTa

Neutrophil Neutrophil Acute inflammation Chronic inflammation
priming actvation _ o= == &0d ,@&m_-s\ and scarring
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J. Charles Jennette and Patrick H. Nachman  Clin J Am Soc Nephrol 12: ccc—ccc, 2017



Ucxoabl AHLUA-BackynnuTa B 3aBUCMMOCTU OT YPOBHA KOMMNJZIEMEHTA
CbIBOPOTKU KpoBU U Hannuma TMA B Hedppobuonrtarte
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[laToreHeTn4yecKasa reteporeHHocTb AOC-HedpponaTum

AHTndochonunnagHble aHTUTENA

1 Complement
independent

Complement
dependent

« Coagulation
« Platelats
= Endothealial celis
AKT/mMmTORC Complement activation
Thrombaosis Vasculopathy Thrombotic microangicpathy
A l ) mTORC Plasmaphereasis
Anticoagulation inhibitors? Eculizumab?

*[Tporpeccupytowas APC-HepponaTus
*[TocTTpaHcniaHTaunoHHaa APC-HepponaTua KnunHuka alfycC c Ofn

* CKB ADC- HedponaTus

Bienaimi F et al.Kidney Int. 2017
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146 nauneHToB ¢ TMA 13 Hux y 20 moroknoHanbHaa rammanatuns (13,7%)
(TTP=2; al' YC=9; HegndpdepeHumnposaHHaa TMA=9)
Y 5 nporpeccusa MGUS B rematonornyeckoe 3aboneBaHue

Takum obpasom, B Hawem nccnegosaHnm 6bina yctaHoBNeEHa BbICOKas
YacToTa BbIABIIEHNA MOHOKITIOHANbHOW raMmmanaTtun y nauueHTtos ¢ TMA, 4To
yKa3blBaeT Ha HEOOXOAUMCTb NPOBOAUTL aKTUBHbLIN CKPUHUHTI €€ Yy BCEX
nauneHToB ¢ TMA © nogyepkMBaerT, YTO Xxapaktep Tepanun camon TMA
OOIMKEeH NfiaHMpoBaTbCA C Y4ETOM reMaTonorMyeckon naTtonorum

[TaToreHes:
*MOHOKIOHanbHLIN Ig B Ka4YecTBe Tpurrepa
*AKTUBaUMA aHOOTENNA?

*IHrmbunumnsa pakropoB KoMniemeHTa?
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TICK

OpraHHan He[oCTaTOYHOCTD




bnarogapto 3a BHMMaHue!
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