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Mikroanjiyopatik hemolitik anemi (MAHA) # Trombotik mikroanjiyopati (TMA)

intravaskdiler eritrosit yikimindan
kaynaklanan immun olmayan hemoliz
olarak tanimlanir.

Siklikla mikrovaskuler yapidaki
anormallikler sorumludur.

Damar ici cihazlara bagh ortaya cikabilir.

(-) direkt Coombs testi, yuksek LDH,
artmis indirekt bilirubin ve disuk
haptoglobin ile karakterizedir.

Tum MAHA’larin nedeni TMA degildir
ancak TMA’larin hemen timu MAHA ve
trombositopeniye neden olur.

Mikrovaskuler tromboza neden olan
arteriyol ve kapiller damar duvari
anormallikleri olarak tanimlanir.

Doku biyopsisi ile konan patolojik bir
tanidir.

www.uptodate.com



Fragmante
eritrositler

Anemi

Trombositopeni
(<150.000/mm3)

Mikrovaskuler
trombus

Organ hasari

Kronik (s sinirl TMA’da
belirgin olmayabilir.
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Primer TMA sendromlari

Kalitsal/Edinsel TTP

Shiga toksin i|i§ki|i HUS (tipik, diyare iliskili HUS)

llaca bagli TMA

Kalitsal/Edinsel kompleman iliskili TMA

(atipik HUS)

Metabolizma |I|§k||| TMA (vitamin B2

metabolizmasini etkileyen mutasyonlar)

Koagijlasyon |||§k||| TMA (DGKE, trombomodulin,

plazminojen mutasyonlari)

TMA patofizyolojisine

yonelik acil tedavi
gerektirir.

www.uptodate.com



Sekonder TMA (MAHA ve trombositopeni ile
prezente olan diger sistemik hastaliklar)

Gebelik (preeklampsi, HELLP sendromu)

Malign HT
TMA icin spesifik tedaviden
Enfeksiyonlar ziyade altta yatan sistemik
hastaliga yonelik tedavi
Maligniteler gerektirir.

Otoimmun hastaliklar (st skieroderma, AFAS)

Kok hucre ya da solid organ nakli

} www.uptodate.com



TMA-Ayirici tani

TMA siiphesi

Bobrek hasari

Enfeksiyon

Yok/minimal

Malignite
Preeklampsi/HELLP
Ciddi HT

Var

TTP Akut

ilaca bagli TMA (immiin)
Shiga toksin iliskili HUS
Kompleman iliskili TMA
Metabolizma iliskili TMA
Koagiilasyon iligkili TMA
TTP (daha nadir)

Sistemik romatolojik hastalk
HKHN
Solid organ nakli Y,

Kronik

Altta yatan duruma odaklan

ilaca bagl TMA (toksik, doz
bagiml)

www.uptodate.com



TMA-Epidemiyoloji

|) Trombotik trombositopenik purpura

2) Atipik hemolitik uremik sendrom
3) Nakil iliskili trombotik mikroanjiyopati

Fig. 1. Distribution of thrombotic microangiopathies (TMA) syndromes in patients recruited
in 2014 to the Johns Hopkins Thrombotic Microangiopathies Registry. aHUS, atypical hemo-
lytic uremic syndrome; STEC-HUS, Shiga-toxin-associated hemolytic uremic syndrome; TTF,
thrombotic thrombocgytopenic purpura.

} Hematol Oncol Clin N Am 29 (2015) 541-559



Trombotik trombositopenik purpura
(TTP)




TTP

» Ciddi ADAMTSI 3 eksikligi (aktivite <7%10)
» Diger primer TMA’lardan farkh olarak

Bobrekte gorulen mikro trombuslere ragmen bobrek
fonksiyonlarindaki anormallik minimal

Trombositopeni daha ciddi

Organ hasarina bagli daha fazla sistemik bulgu mevcut

» Akcigerler tipik olarak iskemik hasardan korunur.

www.uptodate.com



TTP-Predispozan durumlar

Nakil Diger

llac ., -
Gebelik 3% 2% 3%

4%
Kanser
5%
Konjenital
5%

Enfeksiyon ve HIV

9% y
Primer immun aracili
%59
Otoimmiin hastalik
10%

® Primer immun aracil %59 ® Otoimmiun hastalik Enfeksiyon ve HIV

Konijenital m Kanser m Gebelik
m |lac = Nakil = Diger

Hematology 2018



Konjenital TTP (Upshaw-Schulman sendromu)

» TTP olgularinin <= %5’i

» Klasik TTP semptomlari + Dusuk ADAMTS |3 duzeyi +
Inhibitor yoklugu

» O.D.
» >%75 mutasyon (+)

» Eriskin yasta ortaya cikabilir.

» Atesli hastalik, enfeksiyon, asi, alkol ve gebelik ile
tetiklenebilir.

Med Clin N Am 101 (2017) 395-415



ADAMTSI3 inhibitor testi/ Anti-ADAMTSI3 Ig G

Pozitif

immiin aracih TTP

Negatif

Remisyonda ADAMTSI 3 aktivitesi olg

Konjenital TTP ipuglari:

* YD/cocukluk
doneminde baslangig

* Aile oykusu

« Ik gebelikte baslangic

ADAMTSI3 immiin

sekanslama aracii TTP
I 7 7
| 1
Mutasyon Mutasyon
var yok

Konjenital
TTP

Belirsiz konjenital ya da immiun

aracih form

Hematology 2018



Kazanilmis TTP

» ADAMTSI 3 inhibitoru %70-80 (+)
En sik 1gG4 tipi

ADAMTSI3’un proteolitik etkisini inhibe eder ve klirensini
arttirir.

» Mortalite PEX oncesi %95-100, PEX sonrasi <%20

Med Clin N Am 101 (2017) 395-415



Kazanilmis TTP-Hematolojik bulgular

» Spontan trombosit agregasyonu ve hasarli endotelyal
yuzeylerde birikim = Trombositopeni

» Surekli trombosit aktivasyonu = Trombosit fonksiyon
bozuklugu

Intravaskiiler hemoliz
Direkt Coombs testi (-)
Her buyuk buyutmede en az | fragmante eritrosit

Koagulasyon normal

vV Vv v VvV v

Fibrin yikim urunleri ve D-dimer artisi yok ya da dusuk
titrede

Med Clin N Am 101 (2017) 395-415



Kazanilmis TTP-Tani

» CBC,PY >
» Retikulosit

» Serum kimyasi ve kreatinin

» LDH, bilirubin

» Haptoglobin

» PT,aPTT, fibrinojen, D-dimer
» DAT

»  ADAMTSI 3 aktivitesi ve inhibitor
testi

» Proteinuri acisindan TiT )

» Kardiyak tutulum agisindan TnT,
EKG, EKO

Otoimmun hastaligl dislamak igin
ANA, RF LAK,ACA

Kalitsal TTP suphesi varliginda
ADAMTSI 3 gen mutasyon testi

Norolojik anormallik varliginda
beyin MR

Enfeksiyon bulgusu varliginda kan
kulturleri, viral seroloji

Diyare varliginda gayta kulturu ve
Shiga toksin testi

Malignite suphesi varliginda toraks,
abdomen, pelvis BT +/- tumor
belirtecleri

www.uptodate.com
Br | Haematol 2012;158:323-335



TTP-Klinik tahmin skorlari
| pasMmic | French |  Bentley |

Trombosit sayis <30x10%/L: | puan <=30x10%/L: | puan >35x10%/L:-30 puan
Kreatinin <2 mg/dl: | puan <2.26 mg/dl: | puan >2 mg/dl:-11.5 puan
Retikilosit >%2.5: | puan - >%3:+21| puan
Haptoglobin Saptanamaz: | puan - -

indirekt bilirul ll: +20.5 puan
INCAT T * Orta-yiiksek = Acil PEX baslanmali ]

N * Dusuk - PEX ertelenmeli, alternatif tanilar arastiriimali )

MCV <90 fl: | puan - -

INR <I.5: | puan - -

ANA - Pozitif: | puan -

D-dimer - - >4 mcg/ml: -10 puan
Disuk risk 0-4 0 <20

Orta risk 5 I 20-30
Yuksek risk 6-7 2-3 >30

Hematology 2018



l TMA’ll hasta I
I
TTP disi bir neden
var mi?
Uygun sekilde tedavi PLASMIC skor hesapla,
et ADAMTS | 3 aktivite testi iste
Disuk PLASMIC Orta-)fﬁksek
skor PLASMIC skor
I

Alternatif tani Hemen PEX
disun basla

ADAMTSI3 ADAMTS|3 aktivitesi<%10 A=t ADAMTSI3
itaci >=O . . ADAMTS 3 aktivitesini
>=% o
aktlz_l:cre:d U.I/ 10 aktivitesi<%] 0 TTP kesinlesir Sl B e e >%30
8! TTP diisiin,PEX ADAMTS I3 inhibitsr TTP degil
basla olcimiint dustin PEX kesmeyi
g PEX en az 7gin devam disun
et J Alternatif
tani arastir

Hematology 2018



ADAMTS13 aktivitesi

100 O
]
5 =
8]
ADAMTS13 activity O o
(nl, 70-150%] 50 0
o
25 =
3 o
0 S
TTP=D TTP=R aHUS Other STEC-
TMA HUS

Fig. 2. A disintegrin and metalloproteinase with a thrombospondin type 1 motif, member
13 (ADAMTS13) activity in patients recruited in 2014 to the Johns Hopkins Thrombaotic
Microangiopathy Registry. aHUS, atypical hemolytic uremic syndrome; STEC-HUS, Shiga-
toxin—associated hemolytic uremic syndrome; TMA, thrombotic micreangiopathies; TTF,
thrombotic thrombocytopenic purpura; TTP-D, patients with first episode of TTP; TTP-R,
prevalent TTP patients with relapsed disease.

Hematol Oncol Clin N Am 29 (2015) 541-559



ADAMTS13 aktivitesi

%10-60

TTP tanisi ile PEX ve Sepsis, malignite, multipl Cok nadir istisnalar
IST’nin uygunlugunu transfuizyon, tremi, haricinde TTP disindaki
destekler. inflamatuar durumlar, post-  nedenleri diistindurur.
TTP icin %100 sensitifya ~ OP»8ebelik vb durumlarda

saptanabilir.

da spesifik degildir.

Sepsis, sistemik kanser vb
durumlarda bildirilmistir.

Sonug olarak, <% 10 aktivite TTP klinik tanisini destekler, diger

nedenlerin saptanmadigi MAHA ve trombositopenili hastalarda taniyi
kesinlestirir ancak >=%10 aktivite TTP olasihigini ortadan kaldirmaz.

www.uptodate.com



Anti-ADAMTS13 antikor élciimu

» Notralizan antikorlar:
Fonksiyonel inhibitor olgum yontemi ile saptanir.
Prensibi Bethesda tipi karisim ¢alismalarina benzer.
Minimum pozitiflik 0.4-0.5 BU/ml
Yuksek titreli inhibitor >=%2

» Non-notralizan antikorlar:

Proteolitik aktiviteyi onlemek yerine plazmadan ADAMTSI 3
klirensine neden olur.

ELISA ya da western blotting ile olculir.
Spesifik degildir.

Hematology 2018



Kazanilmis TTP-Risk siniflamasi

Norolojik anormallik

Biling duzeyinde azalma - .
En az biri varsa yuksek

risk

Tn yuksekligi

Diger kritik hastahk
bulgular

} www.uptodate.com



Yanit tanimlari

» Tam yanit: 2 gun ust uste trombosit >150000/mm3, LDH
normal, klinik iyilesme (+)

» Remisyon: PEX kesildikten sonra en az 30 gun devam
eden yanit

» Alevlenme:Tedaviye yanit elde edildikten sonraki 30 gun
icinde rekurren hastalik

» Relaps: Tedaviye yanit sonrasi >=30 gunde rekurren
hastalik

BLOOD, 25 MAY 2017 x VOLUME 129, NUMBER 21
www.uptodate.com



Kazanilmis TTP-Tedavi

Etki mekanizmasi

. o Glukokortikoidler
Kisa ve uzun donem etkinlik

suresi
Riskler

Zorunluluklar

Rituximab
Maliyet

Caplacizumab

2 www.uptodate.com



Plazma inflizyonu vs plazma degisimi

hange with plasma infusion in the treatment of thrombotic
anadian Apheresis Study Group.

tte WS, Kelton JG, Nair RC, Spasoff RA.

1 Department of Medicine, University of Ottawa, Ont., Canada.

Abstract
BACKGROUND: Thrombotic thrombocytopenic purpura is an uncommon disease with a high mortality rate even with current treatment. The

cause of the syndrome and its optimal treatment are unknown. Although both plasma exchange and plasma infusion have been useful
treatments, it is not clear which is superior. In this report we describe a prospective randomized trial comparing plasma exchange with
plasma infusion for the treatment of thrombotic thrombocytopenic purpura.

METHODS: One hundred two patients with thrombotic thrombocytopenic purpura were randomly assigned to receive either plasma
exchange or plasma infusion with fresh-frozen plasma on seven of the first nine days after entry into the trial. The total volume of plasma
received by patients undergoing plasma exchange was three times that received by patients undergoing plasma infusion. All the patients
also received aspirin and dipyridamole. The outcomes in the two groups were compared at the end of the first treatment cycle (day 9) and
after six months.

RESULTS: At the end of the first treatment cycle patients receiving plasma exchange had a higher rate of response as defined by an
increase in the platelet count (24 of 51 patients) than those who received plasma infusion (13 of 51, P = 0.025). Of the 51 patients treated
with plasma exchange, 2 died, whereas 8 of the 51 patients who received plasma infusion died (P = 0.035). After six months the outcome in
the plasma-exchange group was still superior, with a response observed in 40 of 51 patients, whereas 25 of 51 patients in the plasma-
infusion group responded (P = 0.002). Eleven patients in the plasma-exchange group died, as did 19 patients in the plasma-infusion group
(P = 0.036). The overall mortality was 29 percent.

CONCLUSIONS: Plasma exchange is more effective than plasma infusion in the treatment of thrombotic thrombocytopenic purpura.




Plazma degisimi + glukokortikoidler

N Engl J Med. 1891 Aug 8;325(6):398-403.

Improved survival in thrombotic thrombocytopenic purpura-hemolytic uremic syndrome.
Clinical experience in 108 patients.

Bell WR1, Braine HG, Ness PM, Kickler TS.

=) Author information

1 Department of Medicine, Johns Hopkins University School of Medicine and Hospital, Baltimore, MD 21205.

Abstract

BACKGROUMND AND METHODS: Thrombotic thrombocytopenic purpura-hemolytic uremic syndrome (TTP-HUS) is characterized by
microangiopathic hemolytic anemia, thrombocytopenia, fever, central nervous system abnormalities, and renal dysfunction. In early reports
the mortality approached 100 percent. A treatment protocol was introduced in 1979 for patients admitted to Johns Hopkins Hospital with the
diagnosis of TTP-HUS. Treatment regimens included 200 mg of prednisone a day, for patients with minimal symptoms and no central
nervous system symptoms, and prednisone plus plasma exchange, for patients with rapid clinical deterioration who did not improve after 48
hours of prednisone alene and for patients presenting with central nervous system symptoms and rapidly declining hematocrit values and
platelet counts.

RESULTS: A total of 108 patients were treated, and 91 percent survived. Prednisone alone was judged to be effective in 30 patients with
mild TTP-HUS (two relapses and two deaths). Plasma exchange plus prednisone was given to 78 patients with complicated TTP-HUS,
resulting in 67 relapses and 8 deaths. Relapses occurred in 22 of 36 patients given maintenance plasma infusions. Neither splenectomy nor
treatment with aspirin and dipyridamole was effective in those with a poor response to plasma exchange. None of the 71 patients tested
had positive cultures for 0157:H7 Escherichia coli. Nine percent of the patients were pregnant, and none gave birth to infants with TTP-
HUS.

CONCLUSIONS: Effective treatment with 91 percent survival is available for patients with TTP-HUS.




Plazma degisimi islemi ve plazma UGrunleri

» Taze donmus plazma
» Cozunmus plazma
» Kriyopresipitat azaltiimis plazma

» Patojen inaktive edilmis urunler

TTP tedavisi icin hepsi benzer etkili, urun

secimi klinisyenin kararina bagli

www.uptodate.com



Plazma degisiminde hacim ve program

» Her islemde degistirilmesi onerilen plazma hacmi |
tahmini plazma hacmi (yaklasik 40 ml/kg)

» lyilesmeye ya da TTP tanisi dislanana kadar

» Siddetli alevlenmeleri onlemek icin 3 hafta icinde yavas
olarak azaltilmasini onerenler var ancak bu yaklagim
ozellikle RTX kullaniminin yayginlagsmasi sonrasi tartismall

» Plazma ve plazma proteinlerini uzaklastirdigindan bazi
biyolojik tedavileri de uzaklastiracaktir 2 Tedavi
zamanlamasi onemli

www.uptodate.com



TTP-Glukokortikoidler
» Standart risk = Prednizon | mg/kg/giin po

» Yuksek risk = Metil prednizolon 1000 mg/gtin 3 glin iv,
takiben prednizon | mg/kg/gun po

» Kararli yanit elde edildikten sonra doz azaltilir, 2-3 hafta
icinde kesilir.

www.uptodate.com
Hematology 2018



TTP-Rituksimab

Table 2. Treatment with rituximab in the acute phase of autoimmune TTP, in reports involving 10 or more patients

Age (yr), median (range), Number of dtuxmab infusion, Days to CR, median (range},
Serles (year) M mean+S0D %F %R median {range) CR (%) mean = S0
Scully at al (2007)™ 25 43 (17-67) 76 44 4 (28 100 11
Jast at al (2008)* 12 43 (19-53) & B 1-13) 83 18 (14-41)
Ling et al (2009)™ 13 42 (23-71) 6 54 NA 92 NA
dela Rubia et al (20100 24 (24-72) T 42 4 (1-8) 875 14 (7-35)
Scully et al (2011)™ 40 42 (21-76) 8 15 4 (2-9) 825 12
Froissar et al {2012)* 22 368 = 11 &7 14 4 a2 12 67
Page et al (2016 41 (20-79) 75 4 (1) 100 21* (576)

CR, complate ramissi

SIS ||l basamak tedavide kullanilmasi uygun ancak kazanilmis
TTP standart tedavi ile iyilesebildiginden %50 olguda
fazladan kullanilmis olabilir.

Table 3. Clinical relaps
10 or more patients

Serles (year) Clinical relapse (%) Time to relapse, median (range) median (mnge) Serdous adverse events

Seully &t al (2007 0 — 10 (1-33 ma) 1 fatal pneumonia, 1 momilliform ash
Jast at al (2008)™ 8 23 mo 48.5 (1-79 ma) 1 VZV transverse myalifs and encephalitis
Ling &t al (2009)™ 0 - 24 (13-84 mo) 0

de la Rubia et a (2010)™ 125 28 mo (7-28 mo) 30 (7.5-64 ma) 0

Scully et al (2011)= 10 27 mo (17-31 ma) =12 0

Froissart at al (2012)= 14 24 mo (20-36 ma) {174 0

Page et al 2016/ 125* 25and9.9y - 0

RFS, relapse-free survival, VEZV, varicalla zoger virus.

Twa relapses

BLOOD, 25 MAY 2017 x VOLUME 129, NUMBER 21



TTP-Rituksimab

» 375 mg/m?/hafta, 4 hafta

» Daha dusuk dozlar ve farkl uygulama semalari esit oranda
etkili.
375 mg/m? ilk 3 doz | hafta icinde, 4.doz | hafta sonra
|00 mg/hafta 4 hafta
200 mg/hafta 4 hafta
500 mg/hafta 4 hafta

www.uptodate.com



TTP-Diger ST
» Vinkristin

» Siklosporin

» Siklofosfamid

» Siklhkla RTX’e direncli hastalarda kullanilir.

Hematology 2018



TTP-Splenektomi

» Relaps ya da refrakter hastalarda uygulanir.
» Sonuglar degiskendir.

» Daha efektif farmakolojik immun modulasyon sonrasi
kullanimi azalmistir.

Hematology 2018



TTP-Yeni ilaclar

RTX CD20+ B hucreleri eksilterek anti ADAMTS |3 Retrospektif ve prospektif calismalar akut TTP ve
antikorunu baskilar relapsin onlenmesinde etkili oldugunu gosteriyor
Caplacizumab VWFnin Al domainine karsi nanobody, Faz 2 ve faz 3 calismalar trombosit normalizasyonuna
trombosit GP-1b-1X-V ile VWF etkilesimini kadar gegen siirede kisalma, dustik alevlenme
inhibe eder oranlari, ortalama PEX islemlerinde azalma ve

hastanede kalis siiresinde kisalmay: gosteriyor

NAC TTP kompleman aktivasyonu ile iliskili olabildiginden er boyutunda v
eculizumab kullanimi ile basarili sonuglar bildirilmistir. onund azalma

Hematology 2018 alcaeley

Bortezomib Plazma hicrelerinde apoptotik yikim sonucu Coklu seri tedaviye direngli TTP'de basarili olduguna
anti-ADAMTS I 3 antikor uretiminde azalma dair olgu sunumlari ve serileri var

rADAMTSI 3 Anti-ADAMTS |3 antikorlarini notralize eder ve  Faz |konjenital TTP galismasinda giivenli, faz 3
ADAMTSI 3 aktivitesini geri kazandirir calisma planlanmis durumda

Anfibatid Trombosit GPIb reseptoriini antagonize in vitro ¢alismalarda trombosit-VWF agregat
ederek trombosit-VWEF etkilesimini azaltir olusumunu inhibe ettigi ve fare modelinde

trombositopeniyi iyilestirdigi gosterilmis

Hematology 2018



TTP-Caplacizumab

» VWFye baglanarak onun trombosit glikoprotein Ib-IX-V
reseptorune baglanmasini bloke eden insan monoklonal
antikor fragmanidir.

» Mikro trombuslerin olusumunu azaltir fakat ADAMTSI 3
antikorlarinin uretimini azaltmasi beklenmez.

» FDA tarafindan Subat 2019°da onaylanmistir.

» PEX ve immunsupresif ajanlarla (glukokortikoidler ve
RTX) birlikte TTP’nin baslangi¢ tedavisinde endikedir.

www.uptodate.com



M Engl J Med. 2016 Feb 11;374{6):511-22. doi: 10.1056/NEJMoa1505533.

Caplacizumab for Acquired Thrombotic Thrombocytopenic Purpura.

Peyvandi F", Scully M, Kremer Hovinga JA, Cataland 5, Knobl P, Wu H, Artoni A, Westwood JP, Mansouri Taleghani M, Jilma B, Callewaert F, Ulrichts
H, Duby C, Tersago D; TITAN Investigators.

Abstract

BAEKGROUHD ﬂoqmrad 1hn:-mbot|c thrombocytopenic purpura (TTP) is caused by aggregation of platelets on uliralarge von
: : ascular thrombosis causes multiorgan ischemia with potentially life-threatening

| immunosuppressive therapies induce remission, but mortality and morbidity due to

lebrand factor humanized single-variable-domain immunoglobulin (Nanobody), inhibits
ebrand factor multlmers and platalets In this phase 2, mntmlled study, we randomly

Tam yanita kadar gegen surede kisalma (caplacizumab 3, plasebo 4.9 gtin)
Tam yanit sikliginda artis (%81 vs %46)

PEX gunlerinde azalma (8 vs 12 gun)

Daha az TTP alevlenmesi (%8 vs 7%28)

Tedavi kesildikten sonra daha fazla relaps (%31 vs%8)
Minor kanama disinda ciddi yan etki yok
Major tromboembolik olaylarda azalma (%3 vs %19)




M Engl J Med. 2018 Jan 24;380(4):335-346. doi: 10.1066/NEJMoa1806311. Epub 2019 Jan 8.

Caplacizumab Treatment for Acquired Thrombotic Thrombocytopenic Purpura.

Scully M', Cataland SR', Peyvandi F', Coppo P, Kndbl P!, Kremer Hovinga JA', Metjian A", de Ia Rubia J', Pavenski K', Callewaert F', Biswas D',
De Winter H', Zeldin RK': HERCULES Investigators.

Abstract

BACKGROUND: In acquired thrombotic thrombocytopenic purpura (TTP), an immune-mediated deficiency of the von Willebrand

factor-cleaving protease ADAMTS13 allows unrestrained adhesion of von Willebrand factor multimers to platelets and

emia, and tissue ischemia. Caplacizumab, an anti-von Willebrand
fragment, inhibits interaction between von Willebrand factor

HERCULES |

(Faz 3, n=145, randomize cift kor) gned 145 patients with TTP to receive caplacizumab (10-mg

sly) or placebo during plasma exchange and for 30 days

Daha az olim (caplacizumab %I, plasebo 7%4)
Trombosit sayisinda daha hizli normallesme (2.69 vs 2.88 gun)
Daha az gtin PEX (5.8 vs 9.4)

PEX kesildikten sonraki 30 gun icinde daha az alevlenme (%12 vs %38)
Daha kisa hospitalizasyon suiresi (ort 9.9 vs 14.4 gun)

Yogun bakimda daha kisa sure (ort 3.4 gun vs 9.7 gun)

Daha fazla kanama (%65 vs 7%48)

CONCLUSIONS: Among patients with TTP, treatment with caplacizumab was associated with faster normalization of the platelet
count; a lower incidence of a composite of TTP-related death, recurrence of TTP, or a thromboembolic event during the treatment

period; and a lower rate of recurrence of TTP during the trial than placebo. (Funded by Ablynx; HERCULES ClinicalTrials.gov
number, NCT02553317 .).




TITAN ve HERCULES-Sonuclar

» Koruyucu etki akut doneme ait

» Patofizyolojiye etki yok
» Immiin supresiflerle birlikte kullanilmaly

» |.basamakta tum hastalara verilmesinin maliyet etkinligi
degerlendirilmeli

» Direngli hastalarda ve PEX’e ulasimin olmadigi yerlerde
baslangi¢ tedavide umut vadediyor

Hematology 2018



Direngli TTP (Herhangi biri) (%10)

» PEX ve IST (glukokortikoidler, RTX) ile tatmin edici yanit
elde edilememesi (4 gun sonra trombosit sayisinin 2
katina ¢ikmamasi)

» PEX sirasinda baska bir nedenle agiklanamayan yeni
norolojik anormallikler gelismesi

» PEX sirasinda ya da PEX kesildikten sonraki 30 gun iginde
semptom ya da laboratuvar bulgularda alevlenme olmasi

Yogun tedavi gerektirir.

www.uptodate.com



Direncli TTP-Tedavi

» En iyi yaklagim ?
» Standart PEX ve prednizona yanit alinamazsa tedavinin
yogunlugu arttirilir:
RTX
PEX gunde 2 kez |.5xplazma volumu
Pulse siklofosfamid
Bortezomib

Splenektomi

BLOOD, 25 MAY 2017 x VOLUME 129, NUMBER 21



Relaps TTP-Tedavi

» Daha once yanit verdigi tedaviye yanit vermesi beklenir.

www.uptodate.com



Relapsin onlenmesi

» Profilaktik RTX (ADAMTSI 3 aktivitesi azaldiginda)
» ldame RTX (ADAMTSI 3 aktivitesinden bagimsiz)

» Diger IST

» Splenektomi

» Konjenital TTP’de plazma infuzyonu (2-3 haftada bir)

www.uptodate.com



Relapsin dnlenmesi-Rituksimab

» Remisyondaki hastalarda ADAMTS | 3 aktivitesi <%10-20
ise profilaktik olarak RTX 375 mg/m?/hafta 4 doz
onerilmekte.

» ADAMTSI 3 aktivitesi ilk yil 3 ayda bir, 2 yil 3-6 ayda bir ve
daha sonra yilda bir izlenmeli ancak bu sema gerektiginde
bireysellestirilmeli.

Sik relaps sik izlem!

Hematology 2018



Kazanilmis TTP-Tedavi*

PEX (1-1.5xPV/glin)basla
Kortikosteroid basla
RTX eklenebilir

Tam yanit

Direncli

7

PEX’i durdur . . .
Trombositopeniye neden olan enfeksiyon
Trombosit sayisini izle ve ilaglart disla

TTP tanisini gozden gegir
(ADAMTSI3 <%10)

" . . o J
steroidleri azalt, kateteri gek, eger |
baslandiysa RTX kurini tamamla

Diuizelme |-2 hafta devam ederse

Baslangicta almadiysa RTX basla,
gunluk PEX’e devam et

Trombositler azaliyorsa giinde 2
kez PEX dusin

I
Yanit yoksa

Remisyon

Takip

CBC, LDH, haftada bir 4 hafta,
ayda bir 5 ay, 2 yila kadar 3-6
ayda bir, daha sonra yilda bir

Siklosporin, Siklofosfamid,

Bortezomib, Splenektomi

Hematology 2018



Baslangic trombosit cevabi
alinan TTP’li hasta

PEX stopla
Diger tedavilere devam et (or.glukokortikoidler, RTX, caplacizumab)
Alevlenmeyi degerlendir:
Gunlik klinik degerlendirme, CBC, LDH
Haftaik ADAMTSI 3 aktivitesi J,

PEX stoplandiktan sonraki 3-5 giin iginde
trombosit sayisinda diisme ya da LDH'de artis

Yeni durumlari degerlendir

Santral venoz kateteri ¢cek

(or.kateter iliskili sepsis, ilaca bagl trombositopeni) Trombosit izlemini 2-3 giinde bir yap

ADAMTSI3
>%20-30

Baska neden yoksa direngli hastalik gibi tedavi et

tekrar basla, diger tedavilere basla/devam et
(PEX tekrar basla, dig davil basla/d
(or.glukokorikoidler, RTX, caplacizumab)

Ek tedavileri dustin

2-3 haftada glukokortikoidleri
azalt

2-3 haftada glukokortikoidleri azalt

RTX aliyorsa kiru tamamla RTX basla ya da kiirii tamamla

Caplacizumabi kes Caplacizumab basla/devam et

izlem araligini uzat Trombosit izlemine devam et

J

www.uptodate.com



Konjenital TTP-Tedavi

» Tedavi fenotipe gore yapllir.
PEX

Plazma infuzyonu (10—15 mL/kg)
ADAMTSI 3 iceren FVIIl konsantresi

Med Clin N Am 101 (2017) 395-415



I Hemolitik tiremik sendrom (HUS)




aHUS

» Alternatif kompleman yolunun

Inititiation

aktivasyonunu sinirlayan © X | cFB Ei
diizenleyici proteinlerde (CFH,  ° S %( L&T’ -
CFHR, CFI, MCP[CD46]) kalitsal = —§ (cm..,..,*
eksiklik e —
CFH ya da CFl otoantikorlar i
nedenyiyle kazanilmis olarak da mm)&‘ G*’& g g G
eksik olabilir. —

» Alternatif kompleman yolunun oo P .
aktivasyonunu hizlandiran % p (
proteinlerde (CFB, C3) kalitsal \?\ ‘gg’,.@

|C3b MCP ie3b

anormallik

www.uptodate.com



aHUS

» Genetik anormallikler %50-70

» Gen mutasyonlari aHUS riskini arttirmakla birlikte ilave
cevresel tetikleyicilerin yoklugunda asikar semptomlar
olusturmaya yetmez.

» Tetikleyiciler > Enfeksiyonlar, gebelik, bazi ilaglar,
malignite, sepsis, KIT, bag doku hastaliklar

» Akut tani igin genetik test gerekli degil ancak taniyi
destekler, prognostik onemi vardir ve uzun sureli tedavi
konusunda yol gosterir.

CHEST 2017; 152(2):424-434



aHUS-Genetik

Table 1. Frequencies of the most common mutations identified in aHUS patients

Dwath or end-stage renal disease

Mutated gene/protein Type Frequency (%)* 310 y after onset (%)t
Fadar H (including CFHCFHRT hybnd genas) Loss of complement regulsation 24-28 T0-80
MCP (CD6) Loss of complement regulation 5o =220
Fador | Loss of complement regulation 4-B &0-T0
C3 Gain of complement acfvafion 248 &0-70
Fagor B Gain of complement actvafion 04 70
Thirombomadu fin Possibly loss of complemeant regul ation 0-5 5050
and procoagulatve staie
CFHA1/3 deficiancy with anti-factor H Loss of complemant regulation 3-10% 3070
auantibodies
Diacylghroeral knase & Prothrombofic 0-3l1 46
Mone identified 3048 50

*Frequendes of the genafic abnomalifies have been adopted from a recent review” and cohort studies. ®5%

+The values represent averages of the sardier reported values, 1088557

tFrequancy of the isolated helerozygous MCP (CO46) mutation is wsually 7% to 8%, but the mutations are frequenthy found in combination with other mutations in
complement ganes (up to 229) 57

SAutaantibodies against factor H have bean reported in 56% of padiatric aHUS cases in India =

lIDizscylglycaral kinass £ mutations are most frequenthy found in patients with disesse manfestation within fhe first year of life [5%27% in fis populaton).

BLOOD, 25 MAY 2017 x VOLUME 129, NUMBER 21



aHUS-Tani

Trombositopeni MAHA Organ hasari

<150.000 ya da >%25 azalma LDH yuksekligi, retikiilositoz d

4

Gi: Karin agrisi, bulanti, kusma,
diyare, kanh diyare

* Trombositopeni+Organ hasari ya da
* MAHA+Organ hasari = Testleri 24 saat .
sonra tekrarla

» SSS: Konfuzyon, felg, koma

* Renal: Oligoanuri, odem, kreatinin
yuksekligi, proteinuri,
mikro/makro hematuri

* Diger: Halsizlik, petesi, purpura,
HT, ates

* Trombositopeni+Organ hasari+MAHA -
Sistositler; haptoglobin, DAT, koagtilasyon
testleri iste

* 2 kriter varsa TMA kesinlesir

* Saglanmiyorsa testleri 24 saat sonra
tekrarla

CHEST 2017; 152(2):424-434
Therapeutic Apheresis and Dialysis 2019;23(1):4-21



aHUS-Tani

DIC

Evans sendromu

S.Pneumoniae HUS

OIHA

ilac kullanimi

Yaygin malignite/kemik iligi karsinomu

Organ nakli vb

ADAMTSI 3 aktivitesi ADAMTS |3 aktivitesi

<%10 >%10 Shiga toksin/EHEC(+)

STEC HUS

TTP

} CHEST 2017; 152(2):424-434
Therapeutic Apheresis and Dialysis 2019;23(1):4-21



aHUS-PEX

» Genellikle ilk 24 saatte baslanr.

» En az 5 gun ve 2 gun sureyle trombositler >100.000 ve
sistositler <%2 olana dek gunluk (1.5 plazma volumu),
daha sonra gun asiri ve haftada 2 gun uygulanir.

Hematolojik remisyona kadar gecen median sure | 1.5 gun

33.gunde hematolojik remisyon elde edilemeyen hasta %I I,
diyaliz bagimliligi devam eden hasta %17

aHUS’te ampirik PEX sonuglari tatmin edici degil,

son donem bobrek yetmezligi ve erken olum riskini arttirmakta

Therapeutic Apheresis and Dialysis 2019;23(1):4-21



aHUS-PEX

» Gelismis ulkelerde ampirik PEX onerilmemekle birlikte
eculizumaba hemen ulasilamayacaksa yapilabilir.

» PEX’in onerilecegi bir diger istisnai durum anti-FH
antikorlarinin varhgidir.

» Eculizumab temin edildiginde ya da 5-7 PEX’e ragmen
hematolojik remisyon saglanmamissa, hayati tehdit edici
bulgular (inme, M) varsa ya da PEX/katetere bagli
komplikasyon varsa eculizumaba gegilmelidir.

Therapeutic Apheresis and Dialysis 2019;23(1):4-21



Kompleman inhibitorleri 6ncesi aHUS’te
sonuclar kota

Risk of relapse after
Prescomplement inhibitors era Complement inhibitors era Prospeclive mom cuntrled Ulals®  Rorospsctivs palred wates? eculimumab discontinuation
[aclults) High In patients with
I Treatments I I Progrosis I Risk of death® pathegenic varlants in
Fup  Child Adults complement genes
Praspactive non controlled trials 1y 0% Law I patierts with na
PE and retrospactive series indicate 2y % Risk of ESRD: varsant
Pl Risk of death* that sculizumab is suparior to PE Fuap m oty Y
Faup  Children Adults PE "% £3%
iy 1% 2%
Risk of EZRD" Ecullzumab  17% 5%
My Tidt 2% Fiip  Children Adults || Pvalue poz 004 Consider culizumab
1y 9% 155 discenfinuation in children
2 0125 with comgplate renal
Risk of ESRD® remissicn and adults with
F-up Children  Adulis Diagnostic work-up of HUS stable kidney function
Istopisode  18%  46% aHUS s an exclusion “':'-"
Ty L 5N diagnasis
Ity I6aSB%  EAaETH ¥
PE(:Td) ;| SlopPE Pit 2150 GIL o| 3Em seulizumab
— Swilch to ecullzumab o
co ke Wormaltzation of Bt by day 7-10 reatmant
B ren  Adu expected in <T-10d
wy W | e e
=gty 50% 0% ¥ by day T-10 Do not resume PE

Megative stool St PCR (not explained by antibiatic
treatmant or labe stool collection) sweggests aHUS

| ifforsntial giagnosis of aHus |

Check complement blockads [CHE<10%)

Check eculizumab concentration

ADAMTE 1 3-deficiency TMA [TTF) l}

- I ne trend towards increasa in P :
Chack for G5 polymarphism
ChiCadefect TMA Reconsider differential diagnesis
DGKe-HUS (= 2y age)
Sscondary HUS Irvedtvement of complement activation/dysregulation
iralignancy, AlD, dregs, infections) >  ane Impact of complament blsckade poorty documantad, requines further investigations

Seminars in Hematology 55(2018)150—-158



aHUS-Eculizumab

Etkili ve guvenlidir.
PEX’e gore daha iyi hastalik kontrolu saglar.
Risk profili PEXten daha dusuktur.

v Vv VvV v

Semptom iyilesmesi, kreatinin ve trombosit
normalizasyonu agisindan fark saptanmayan ¢alismalar
olmakla birlikte mortalitede belirgin azalma saglar.

» Erken baslanmasi durumunda daha iyi yanit elde edilir.

Therapeutic Apheresis and Dialysis 2019;23(1):4-21



aHUS-Eculizumab

» CFH, CFI, C3, ya da CFB mutasyonlari olan hastalarda
hastaligin tedavisi ve rekurrenslerin onlenmesinde tercih
edilir.

» Post-transplant hastalik rekurrensi, nakil iliskili aHUS,
gebelik iliskili aHUS ve kemoterapiye sekonder HUS'te de
etkilidir.

» Cbl C eksikligi ya da DGKE mutasyonuna bagh aHUS’te
kullanilmamalidir.

Therapeutic Apheresis and Dialysis 2019;23(1):4-21
Hematology 2016



aHUS-Eculizumab dozu

» Doz 900 mg haftada bir 4 doz (induksiyon), 1200 mg 2
haftada bir (idame)

» Yanit suboptimalse idame dozu 300 mg daha arttirilabilir.

» PEX yapilan hastalara her degisimden sonra ilave 600 mg
eculizumab verilmelidir.

Hematology 2016



aHUS-Eculizumab tedavisinin izlemi

» Kompleman blokajini test etmenin en sik kullanilan yolu
- Kompleman hemolitik 50 (CH50)(ya da diger hemoliz
bazli olgumler ya da Wieslab kompleman sistemi)

Optimal blokaj genellikle CH50 <% 10 olarak tanimlanir.

/.gunde (2 dozdan hemen once), takiben 2 haftada bir ya da
daha fazla olculmeli.

» Bazi ulkelerde eculizumab plazma duzeyinin olgumu
kullanilmaktadir.

Hedef aralik (Cmin) >100 pg/mL
» Plazma C5b-9 duzeyi olgumu valide edilmemistir.

Seminars in Hematology 55(2018)150-158



aHUS-Eculizumab kesilmesi

» Tedavinin kesilmesine iliskin kilavuz yok.

» Bobrek nakli yapilan ve yuksek riskli genotiplerde (FH, c3,F8
ve Fl mutasyonlari), baslangi¢ta siddetli ekstrarenal bulgulari
olan hastalarda uzun sureli tedavi dustnulebilir.

» Anti FH antikoru olan hastalarda antikor titresi ust sinirin
<=2.5 katina dustugunde ve son donem bobrek yetmezligi
stabil olanlarda eculizumabin kesilmesi dusunulebilir.

Hematology 2016



aHUS-Tani ve tedavi

MAHA

ADAMTSI 3 testi
Gayta: STX PCR ya da STX ELISA, STEC kiiltiirii
idrar: Pnomokok polisakkarit antijen, STEC kiiltiri

|

PEX basla

ADAMTS 3
<%10 l SIE(E) 5 giin PEX sonrasi hematolojik diizelme yok
| |
HUS CH50, AP50, anti FH antikor titresi
C3, C4, FH/FI
' PEX devam et | MCP akim sitometri
Genetik calisma

idrar metil malonik asit

Eculizumab
l basla |

4-6 hafta sonra
hematolojik yanit
yok
L . 1 | |

CH50> CH50<
%10 %10 Eculizumaba devam BI2, B, folat
et
l Eculizumabi | l . |
" Eculizumabi kes

Homosisteinemi

Hematolojik

Metil malonik asidiiri

yanit

Hematology 2016



Nakil iligkili trombotik
mikroanjiyopati (TMA)




Nakil iliskili TMA
» Yuksek olum riski olusturan ciddi bir komplikasyondur.

» Uzun donemde HT, kronik bobrek hastaligi, GI ve SSS
hastaligi ile pulmoner HT’ye neden olabilir.

» Cesitli tetikleyiciler sonrasi kiguk damarlarda endotelyal
yaralanma sonucu doku hasarina neden olan multi sistem
bir hastaliktir.

» En sik bobrek etkilenir.

» Patogenez aHUS’e benzer.

Blood Reviews 2015;29:191-204.



Nakil iliskili TMA
» aHUS ve TTP ile ortak ozellikleri olmakla birlikte ayri bir

antite olarak degerlendirilmektedir.

» Taniyi koyabilmek icin suphelenmek gerekir ¢unku diger
transplant komplikasyonlari ile karisabilir.

» Etkilenen organlara ozgu hasar ozellikleri gozlenir.

» En guvenilir tani yontemi histolojik degerlendirmedir.

Blood Reviews 2015;29:191-204.



Nakil iliskili TMA-Klinik

» GFR’de azalma » Konfuzyon

» Proteinuri » Basagrisi

» Hipertansiyon » Halusinasyon

» Ciddi hipoksemi » Felg

» Siddetli karin agrisi » Perikardiyal efuzyon
» Gl kanama » Plevral eflizyon

» Klinik ileus » Asit

Genellikle nakilden 20-100 gun sonra gorulur.

Blood Reviews 2015;29:191-204.



Nakil iliskili TMA-Risk faktorleri

Endoteli prokoagulan hale getiren Endotelyal hasari baslatanlar
faktorler

* Uzun sureli immobilizasyon * Kalsinorin inhibitorleri
» Ciddi bakteriyel ve fungal enfeksiyonlar * mTOR inhibitorleri
* Kemoterapi/radyoterapi * Enfeksiyon

« GVHD - TBI

* Santral venoz kateter

* Rezidu losemik hucreler

e Buyume faktoru kullanimi

* Venoz tromboemboli

* Akraba disi nakil

* Fludarabin tabanl hazirlama rejimi

* Yuksek doz busulfan (>16 mg/kg)

*  HLA uyumsuzlugu

Bone Marrow Transplantation (2018) 53, 129—137



Nakil iliskili TMA-Genetik

Table 2. Complement-related vadants implicated in the pathophysiology of TA-TMA

Zenes Mechanism of actions Site of dysregulation Clinical relevance in aHUS
Complement factor H [(CFH) Complement regulator Serum and membrane Yes

Complement factor | [CFI) Complement regulator Serm Yes

Thrombomodulin (THED) Complement regulator Membrane Unkriown

D46 or membrane cofactor protein (MCP) Complement regulator Membrane Unkriown

CD55 Complement regulator Membrane Mot dysrequlated
Complement factor B (CFEB) Complement activator Serm Yes

3 Complement activator Serm Yes

5 Complement activator Serm Yes

Abbreviations: aHLIS = atypical hemolytic uremic syndrome; TA-TMA =transplant-associated thrombotic microangiopathy.

Genetik mutasyonlarin onemini anlamak igin

daha fazla galismaya ihtiyag var.

Bone Marrow Transplantation (2017) 52, 1355-1360




Nakil iliskili TMA-Tani

Table 4. Different diagnostic eiteda proposed for TA-TMA
Parameter CTN 20058 iwa 20077 Overall TMA4, TMA by Jodele et al.”
Cho et al.”
Schistocytes = 2MPF =& =2/HPF Present
Serum LDH Elevated Sudden or persistent elevation Elevated Elevated
Renal and/or Serum creatinine 2 x baseline or 50% NA NA Proteinuria =30 mg/dL or
neunological decd creatinine clearance hypertension
dysfunction
Direct and indirect  Negative NA Negative NA
Coombs test
Thrombooytopenia MA De nove prolonged or De nove prolonged De nove
progressive of progressive
Anermila MA Decreased Hb or Increased Dwecreased Hb Dwecreased Hb or increased
transfusion requirements transfusion mequirements
Serum haptoglobin ~ NA Decreased Dec reased MNA
Terminal complement NA MA MA Elevated sC5b-9
activation
Abbreviations: CTN = Blood and Marrow Transplant Clinical Trials Network; Hb = hemoglobing HPF = high-power field; IWG = European LeukemniaNet
International Working Group; LDH = lactate dehydrogenase; NA = not applicable; TA-TMA = transp lantation-associated thrombotic microangiopathy.

Bone Marrow Transplantation (2018) 53, 129—137



Nakil iliskili TMA-Tani1 Kkriterleri

* Doku biyopsisinde mikroanjiyopati ya da TMA'yi gosteren
laboratuvar ve klinik belirtegler varsa nakil iliskili TMA tanisi
koydurur.

* TMA'yi gosteren laboratuvar ya da klinik isaretler:
|. LDH yuksekligi
2. Proteinuri (rastgele >=30 mg/dl)

3. Hipertansiyon
4. Trombositopeni (de novo <50.000 ya da baslangica gore

>=%50 azalma)
5.Yasa gore dusuk Hb ya da transfuzyon gerektiren anemi
6. PY’de sistositler ya da doku biyopsisinde histolojik
mikroanjiyopati
7. Plazmada C5b-9 yuksekligi
* 1,2,3 > Nakil iligkili TMA dustin ve ¢ok yakin izle
« 2+7 - Koti prognostik, tedavi diisun

Blood Reviews 2015;29:191-204.



Nakil iliskili TMA-Tedavi

» Destek tedavi:

Endotele hasar veren ilaglarin kesilmesi ya da azaltiimasi
» PEX:

Yanit %27-80, mortalite %44-100

Yaniti etkileyen faktorler: Baslama zamani (2-3 hafta iginde), eslik
eden aGVHD varlgy, anti-FH antikorlari, donor ya da alici spesifik
antikorlar

Anti-FH antikorlari varsa RTX ile birlikte uygulanmasi ve 3-4 hafta
icinde azaltilarak kesilmesi onerilir.

» IST’nin degistirilmesi:
Siklosporinin takrolimusla degistirilmesi ya da tersi etkili olmayabilir.

Alternatif tedavi olarak MMF kortikosteroidler, IL-2R antagonistleri
(daclizumab, basiliximab) dusunulebilir.

» Yeni ajanlar:
Eculizumab, defibrotid, RTX

Bone Marrow Transplantation (2018) 53, 129—137



Transplant-assoclated thrombotic microang iopathy
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Figure 4. Mechanisms of action pa nto two parts. The upper half represents the
various mechanisms in human body that promote endothelial damage and treatments, which act on different components of these
promoters to lead to improvement in TMA patients. The lower half represents various mechanisms by which the endothelium tries to protect
itself from further damage and treatments, which act by enhancing these protective factors. The most commonly used treatments indude
TPE, rituximab, defibrotide and, recently, eculizumab. Other pharmacological options have been tried in fewer studies and larger studies are
needed to assess for their pntennal Ang2 = angiopoietin 2; APC = annﬁien-prﬂenting cell; CAM = cell adhesion molecules; CEC = circulating
endothelial cell; DSA = donorspecific antibodies EMP = endothelial microparticles; EPA = eicosapentaenoic acdd; FH = Factor H;
Hb = hen‘rn-glcbin; IL = interleukin; MAC = membrane attack complex; PAl = plasminogen-activator inhibitor; PGl = prostacydin;
RSA = recipient-specific antibodies; TF = tissue factor; VEGF = vascular endothelial growth factor; vWF = von Willebrand factor.



Nakil iliskili TMA-Tedavi

Nakil iliskili TMA

KNIi/mTOR inhibitorlerini kes

ADAMTSI 3 testi

Enfeksiyon/GVHD’yi kontrol et

PEX dusun
X4-5

ADAMTSI13<=%10 (nadir)
CFH antikorlari

PEX devam et
IST yogunlastir (gerekliyse)

Kompleman calismalari
(genetik/fonksiyonel)

Kotu yanit ya da (+) kompleman
testi yada renal tutulum

Eculizumab disun

Bone Marrow Transplantation (2017) 52, 1355-1360



Tesekkurler...




