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TTP

m Trombotik trombositopenik purpura (TTP),
- akut,

Nadir bir hematolojik hastalik

Prevelans: 10 vaka/milyonda
Insidans1 1-6 yeni vaka/milyonda/yl

- hayati-tehdit edici,

- primer trombotik mikroanjiyopati ile karakterize

Thrombotic
Thrombocytopenic Physiology
Pu rpura Ultralarge WWF multi_n‘l-ers
| | s::reted from endothelial cells '
Siitrat ::_;Ieg ADAMTS1 3 ADAMTS13 & & Circulating
VWEF multimers : “ s YVWF multimers
- -n - - - Endotheli f”;\
m  Mikroanjiyopatik hemolitik anemi,
. . Ny . i ’errthrucyte l -
m trombosit mikrotrombusleri nedenli © pateier o senistocytes

Cs (blood smear)

m organ iskemisi,

m derin periferal trombositopeni ve

m ciddi ADAMTS13 (a disintegrin and metalloprotease with thrombospondin type | repeats, member
13) eksikligi (<%10) ile karakterizedir. ADAMTS13 eksikliginde VWF multimerleri parcalanamaz.

Dane K. Hematology 2018

) Coppo P. Res Pract Thromb Haemost 2019
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TTP

m Konjenital veya siklikla ADAMTS13 enzimine karst antikor gelisimine bagh
‘agcuired=kazanilmis=edinsel=immdan’ olabilir.

m Tim TTP olgularinin %901 eriskin baslangi¢hdir (40-50 yas).
m Cocukluk/adolesan baslangi¢ %10’dur.

m Edinsel TTP (aTTP=1TTP); %95-98’I otoimmunddr.
- anti-ADAMTS 13 antikorlart (%75 i 1gG tipl otoAb)

m Kalitsal TTP; immin olmayan (Upshaw-Schulman Sendromu)
- ADAMTS 13 gen mutasyonlart

m TP kadinlarda 2 kat daha siktir.

Dane K.Hematology 2018
Joly BS. Blood 2017
Coppo P. Res Pract Thromb Haemost 2019
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TTP

m Relapslarla karakterizedir.
= Relapsta prognoz ve siddet ilk ataktan farkli olabilir.

m al TP hastalarmin %40°1 (genellikle ilk 1 y1l) en az 1 kez relaps® olmaktadir (*TPE kesildikten sonra relaps oram
%30-50°dir, genellikle de ilk 2 yil igerisinde!, Remsiyonda ADAMTS13 diizeyi <%5 ise relaps orani %38.5 iken, >%15 ise relaps orani sadece %5’dir).

m Mortalite* orani hala %10-20°dir (*TPE ile mortalite >%90’dan <%20’ye inmistir, UK verilerine gore siklikla
prezentasyondan sonraki ilk 24 saatte, dzellikle kadinlarda!)). 2 nedeni; 1.tanida gecikme, 2.siddetli vakalarda karsilanamayan tedavi

TTP’de Relaps icin Tetikleyici Faktorler Nelerdir?

. Uygun tedaViIer ile %90,a Varan Sagkallm Oranlarl Vardlr. = ;Z;r‘:;t:;i]:-lt;;\i,lleirri11ueum, toplum  kokenli pndmoni, periodontal ve dental enfeksiyonlar ve

Gebelik
Majér travma ve cerrahi

Oral ko if kullanimu

1 maddeler

. 1leri yas l'Ii':'i.fl:_‘:uli.n;-:m in, clf l::.yﬁjrili.“:'illi.::.ck-puim inhibitorleri, siklosporin ve takrolimus gibi ilaglar® (*1m
m LDH yiiksekligi Mortalite ve refrakter hastalik ile
| Organ hasar1 olan 111§k111d1r Dane K. Hematology 2018

. - . s Ferrari S. Blood 2007
m Kardiyak troponin yiiksekligi Mazepa MA. Blood 2019

Page EE. Blood 2016
Joly BS. Blood 2017
Coppo P. Res Pract Thromb Haemost 2019
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TTP’de Tanisal (Klinik Tahmin) Skorlamalar

Trombositopeni

' ) TTP tanis1 1¢in guglii ve yeterli bir kanit
ve n | O kabul edilse de
MAHA birlikteligi 1 ~0

Etkili tedavilerin giderek yayginlasmasi ile birlikte, sensitif kriterler ile TTP’nin hizli tanisi
zorunlu hale gelmistir.

Tedaviye ACIL baslamak icin klinik tahmin skorlar1 bu asamada yol gdstericidir.

Dane K. 2018 Hematology
Coppo P. Res Pract Thromb Haemost 2019
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TTP’de Tamisal-Klinik Tahmin Skorlari

PLASMIC Skor French Skor Bentley Skor
. Geri Calculator: PLASMIC score for estimating the likelihood of severe ADAMTS13 deficiency in adults with suspect...
Trombosit sayisi <30x g y P
I DPIatelet count <30,000/microL [<30 x 109/L]
Kreatinin <2m 0 o |
One or more indicators of hemolysis:
i L i Reticulocyte count (percentage) >2.5%; or
Hemoliz bulgusu; Retikdlosit >002. Haptoglobin undetectable; or
Indirect bilirubin >2.0 mg/dL [>34 mcmol/L]
. Sapta _No active cancer in the preceding year
Haptog lobin P _No history of solid organ or hematopoietic stem cell transplant
2 m Mean corpuscular volume (MCV) <90 femtoliters
i . . __international normalized ratio (INR) <1.5
Indirekt bil. _Creatinine <2.0 mg/dL [<177 mcmol/L]
Aktif kanser Yok:

Yok: Total criteria point count: D

Nakil (solid organ veya

HKHN) ‘ Reset form ‘
MCV <90 f
Interpretation

INR <15 MP

ANA - PLASMIC score (points)Risk of severe ADAMTS13 deficiency|
Otod Low risk

D-dimer 5 Intermediate risk
6to7 High risk

PLASMIC Ciddi ADAMTS13 eks. tahmini  French  Bentley
Diisiik risk  0-4 %0-%4 0 <20
Orta risk 5 %5-%24 1 20-30 Dane K. 2018 Hematology

Coppo P. Res Pract Thromb Haemost 2019
www.uptodate.com 7

Yuksek risk  6-7 %62-82 2-3 >30




MaAHA thrombocytopania,
Mo allermative atiokogy

ylangle e
- Calculate clinical scora: likelihood
that ADAMTS13 activity <109
- Collact plasma for maasuramant

of ADAMTS13 activity

I ADAMTS13 finally Prediction score high (French wer e  ADAMTSA3 fimalhy
=10% score 1-2; PLAS score 5°-T): : PLASMIC score . =10

= Evaluate the aefficacy Beagin treatrment for TTHE i Begin treatment for TTP
of treatmeant TPE acil baglanmali L W less an altermative

= Continwe treatnment Cortcostarids 5 \We dagnosis is established

for TTP unless an .

altarnative diagnosis Caplacizumab
is established

Platedat count =150 0000ulL x 2 days
- Swop TPE
Complate rtuximab
Continuea corticostercids and
caplacizurmab
- Rapaat ADAMTS13 activity
weaekly wntil =50%:

' v +

ADAMTS13 <20% ADAMTS13 20-49% ADAMTS13 =505
- Continue corticostaroids - Tapear corticostaroids - Pepeat ADAMTS13 activity
and caplacizumab - Stop caplacizumab - aevary 3 Mo for 3 v,

- evary & mo for 2 yr,
- then annually forewer

If platelats drop to <100, 000l

- Exciude sep=sis (often relatad 1o
central wvenous catheter)

- Monitor hermolysis markers

- Reasuma TFE, coricostansids,
caplacizumab

- Repeaeal previous steps

Coppo P. Res Pract Thromb Haemost 2019




TTP Tedavisinde Yillar Icerisinde Gelisim

Hangi

reported

|

1977

1924 1959 2013 2016 2017

|

Steroid ;f!atmnf UL-VWF :’*D"‘M“” Preclinical Phase | rADAMTS13
reporte identified unction studies on {congenital TTP)
NAC

tedaviyi
b4 =1 © o 5 e é Past decade or more Se(;me“ylm?
2 = = 22 g B O
(DA S
dfsgases
* 15t case * Plasma = Ultra large = VWF-cp & = Identification * Stucture-
description factor VWF as autoantibody & cloning of function &
deficiency “evil humour” ADAMTS-13 regulation of
ADAMTS-13
= Diagnostic
Moschcowitz Schulman Moake Furlan Gerritsen tests
Upshaw Tsai Fujikawa = Novel
Soejima therapeytics
Zheng = Association
Levy with other
diseases
Caplacizumab e geo
Plasma rmanand Hercutes | Etkinligi kanitlanmis
- treatment ADAMTS13 . .
First case
reported autoantibodies tedaVl Ier,

-TPE

-Kortikosteroidler
-Rituksimab
-Caplacizumab

15.Ulusal Aferez Kongresi
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Presumed TTP
ADAMTS13 >10% - o+ MAHA writl ——
Serum creatinine >2.25 mg/dL ___,..-"" RAGHE e b ‘ )
Consider aHUS and e |
eculizumab therapy . oS p
e Send ADAMTS13 activity and inhibitor testing

Start PEX (1-1.5 PV daily)
g P Start Corticosteroids

{+/- Rituximab)

RESPONSE REFRACTORY

1

:

]

]

i

i

i

i Platelets 2150x10°/Lx 2 days [& = = ="=-="="="= -Suboptimal/transient platelet
N Clinical improvement response (no doubling of
i

]

i

:

]

1

]

i

- Clinical deterioration

-

-Rule out infection and
medications causing

l platelet count 4 days after
Stop PEX

starting PEX)
Maonitor platelet count

1-2 weeks with

consistent '
improvement thrombocytopenia
; -Verify TTP diagnosis
Thrﬂl’.nl?ucﬂﬂpema TapEr steroids ADAMTS13 <10% |
+/- clinical e B | < on sample
i collected before starting PEX
S (Complete rituximab course ' . 1]
if started)
EXACERBATION -Start rituximab (if not started
(<30 days from last - = - 4 upfront), continue daily PEX
PEX) -If platelets declining, consider
or, REMISSION PEX twice a day
RELAPSE
(= 30 days after last Platelet count normal 30 days after last PEX l No response
PEX) - Follow up: CBC, LDH weekly for 4 weeks, monthly _
for next 5 months, and then every 3-6 months until Cyclosporine _
2 years, then annually. ADAMTS13 activity and Cyclophosphamide

Bortezomib
Splenectomy

inhibitor every 3-6 months.

- Preemptive rituximab: consider for patients with
ADAMTS13 <10% in remission Coppo P. Res Pract Thromb Haemost 2019




TTP’de Yanit Tanimlari

(.

(N

TPE ile trombosit sayisinin
ardigik 2 giin >150X10°%/L
olmasi, normal-normale
yakin LDH ve klinik
iyilesme/4 gunluk tedavi
sonrasi trombosit
sayisinin<baslangic
degerinin 2 kati,
ve persistan LDHT,

klinik kotiilesme

 TPE tedavisi
kesildikten sonraki ilk
30 glin boyunca
trombosit sayisinin

. devam etmesi

normal kalmasi, yanitin

~

REMISYON

-

o

Remisyon sonrasi
rekirrens

RELAPS

15.Ulusal Aferez Kongresi

PE tedavisi
kesildikten sonraki 30
gun iginde Klinik
kotiilesme,
trombositopeninin

tekrarlamasi (en az
2giin <100x10°%/L)

/

11



Algorithm for the initial treatment of acquired, autoimmune thrombotic thrombocytopenic purpura (TTP)

Acquired, autoimmune TTP risk stratification
= High-risk disease includes one or more of the following:
* Neurologic abnormalities
» Decreased level of consciousness
» Elevated serum troponin level
# Other signs of critical illness

= Therapeutic implications of high-risk disease:
# Higher glucocorticoid dose (eg, intravenous
methylprednisolone 1000 mg per day for 3 days)
* Up-front caplacizumab

Individuals without these features are considered standard risk.

Clinical diagnosis of acquired,
autoimmune TTP* with risk
stratification (refer to table at left)

Treat:
= Urgent PEX (daily)
® Glucocorticoids (dose based on

® Rituximab
® Caplacizumab for high-risk patients
= Ongoing evaluation for other diagnoses

*Proton pompa inh. ve
folik asit -

v

Within the first week of therapy,
most patients with autoimmune TTP will
have a platelet count increase, and the

results of ADAMTS13 activity testing
will be available

|

-

&

2 ?-.7(
PP imre

e, o

Akut aTTP’de, Rtx
kullanimi; TPE sayisin1 ve
hastanede yatis siiresini
azaltsa da randomize klinik
calisma yoktur.

[
v

Platelet count increases and
ADAMTS13 activity obtained
on presentation <10%4

Platelet count does not increase and
ADAMTS13 activity obtained
on presentation <10%4

and/or

or

Platelet count
2150,000/microL for 2 days

platelet count plateau
(normal or supranormal) for 3 days

Platelet count does not increase and

ADAMTS13 activity obtained
on presentation >10 to 20%4

|
v

Diagnosis of TTP is in question:
= Make an aggressive search for
another diagnosis (eg, other
primary TMA, cancer, or DIC)
= Individualize the decision to
continue or discontinue initial therapy

[

I
Yes

A

1
No

* \J

Disease response: ¢
= Refer to algerithm for tapering
therapy in responding disease

Refractory disease:
= Treat aggressively with the following:
* PEX
» High-dose glucocorticoids
» Continue or start rituximab
» Continue or start caplacizumab
« Additional therapies may be required®
= Ongoing evaluation for other diagnoses
= Tapering of therapy for those whose
disease responds

www.uptodate.com
12



Yeni Tan1 TTP’de Tedavi

= TTP tahmin skoru/indeksi ylksek ise acilen TPE ve kortikosteroid (doz risk durumuna gore!)
baslanmalidr.

TTP’den stiphelenir-siiphelenmez, TPE’ye
baslamadan once plazma ADAMTS13 testi i¢in
(ADAMTSI13 aktivite ve inhibitorii) kan 6rnegi . 4

alinmalidir! ol o

= TTP tedavisinde hedef;
- Inflamasyonu suprese etmek
- Trombosit agregasyonunu bloke etmek
- Eksik ADAMTS13 (metalloproteinaz enzim)yerine koymak

- ADAMTS13 Ab inhibe etmek
- ADAMTS 13 Ab tiretimini azaltmaktir

Zheng XL. J Thromb Haemost 2020
Dane K. 2019 Hematology
Coppo P. Res Pract Thromb Haemost 2019

15.Ulusal Aferez Kongresi www.uptodate.com 4 3



Treat:
= Urgent PEX (daily)
® Glucocorticoids (dose based on
risk stratification) 1
= Rituximab
= Caplacizumab for high-risk patients

= Ongoing evaluation for other diagnoses

° , - -
Yeni Tam1 TTP’de TPE Tedavisi —
E 4-8 saaticinde Nasil etki eder:
];‘ 9139 ¥ 191 c '\')6& ADAMTS13 Ab ve
ag Ianma 1 1|1"_-_ == (@«10\ q immun kompleksi
plazma vofumu o\al uzaklastirir
al (40-60 ml/kg) Eksik ADAMTS13
\ .
Qo> \_ Yanit 9-16 giinde alinir. yerine koyma
VWFE multimerlerini
- uzaklastirma
Plt<50x109%L ise non- " a TDP
farmakolojik VTE proflaksisi, Kryo azaltilmis plazma
>50x10°%/L ise DMAH gibi Viral inaktive/solvent deterjan ?
farmakolojik VTE proflaksisi plazma =
karar1 verilmelidir. _ . | <
4 ..\ Cozlinmiis plazma (fark yok) _f'l

kétiilesme ve relaps hizinda
artis nedenli
onerilmemektedir. Ciddi
kanama varsa verilmeli!

15.Ulusal Aferez Kongresi

S

-Periferal katater veya standart (¢
Iumenli santral venoz katater

- Standart diyaliz katateri veya tek
lGmenli santral vendz katater

(femoralden kagmilmali, en geg 5-7 glinde

Qlkal‘llmalldll‘) ] Zheng XL. J Thromb Haemost 2020
Dane K. 2019 Hematology

Coppo P. Res Pract Thromb Haemost 2019
www.uptodate.com 14




Yeni Tanm1 TTP’de TPE Tedavisi

= TPE ne kadar sureyle devam edilmelidir?
- Organ tutulumu diizelene
- Trombosit sayis1 stabil olana
- Hemoliz kaybolan kadar GUNLUK* devam edilmelidir.

(*Kanada aferez calisma grubu ve BSH kilavuzu; ilk 3 giin 1.5 plazma volimu, sonrasi 1 plazma voliimii 6nerirken, diger
kilavuzlar 1 plazma volumu ile TPE 0nermektedir).

= TPE birden mi, sikhigr azaltilarak m kesilmelidir?
- Progresif olarak 3 hafta igerisinde siklig1 azaltilarak kesilmelidir

- Rtx tedavisi kullanilmis ise birden kesilebilecegi ile ilgili veriler de mevcuttur.

- Katater (juguler ya da subklavyen katater) TPE tamamlandiktan 3-7 giin sonra ¢ikarilmalidir.

Zheng XL. J Thromb Haemost 2020
Dane K. 2018 Hematology
Coppo P. Res Pract Thromb Haemost 2019

15.Ulusal Aferez Kongresi Www.uptodate.com




Yeni Tam1 TTP’de Kortikosteroid Tedavist

= Urgent PEX (daily)
® Glucocorticoids (dose based on
risk stratification) 1
= Rituximab
= Caplacizumab for high-risk patients
= Ongoing evaluation for other diagnoses

= aTTP’de risk siniflamasina gore KS tedavi;

r//

Ylksek Risk!!!
Daha yiiksek doz KS

(3 gin 1 gr/gin, takiben
1mg/kg/giin)

Norolojik anormallikler
Biling duzeyinde azalma
Troponin yiiksekligi
Diger kritik hastalik bulgular1

En az biri varsa

+Caplazicumab

v
A

Norolojik anormallikler
Biling diizeyinde azalma

Troponin yiiksekligi Hicbiri yoksa

Diger kritik hastalik
bulgular

Standart Risk
1mg/kg/giin KS

eng XL. J Thromb Haemost 2020
Dane K. 2018 Hematology

Coppo P. Res Pract Thromb Haemost 2019
www.uptodate.com
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Yeni Tam1 TTP’de Kortikosteroid Tedavisi

=  KS’ler nasil etki eder? e
- ADAMTS13 oto Ab Uretimini inhibe eder

Prednol

S —

- SitoKin tiretimini azaltir
- Akut inflamasyonu inhibe eder
- Endotel fonksiyonunu dtzenler

= KS’ler arasinda fark var m?
- Metilprednizolon (2-4x125 mg/I1V/giin) ve prednizon (1 mg/kg/glin oral) arasinda fark yok ,

3 hafta devam etmeli (*3-4 glinde trombosit sayis1 artmaz ise yiiksek doz kullanilmalidir. Yiiksek doz KS, trombosit sayisi diizelene ve TPE
kesilene kadar devam edilip trombosit sayis1 5-7 giin siireklilik gdsterdiginde 3 hafta i¢erisinde azaltilarak kesilmelidir)

=  KS’ler ne kadar siire devam edilip nasil kesilmelidir?
- Kararh yanit elde edildikten sonra doz azaltilir (*sonuca hizli ulasmak miimkiinse ADAMTS13 aktivitesi >%20-

30 olduktan sonra doz azaltmaya baslanir).

- TPE tamamlandiktan sonra 2-3 hafta daha devam edilir (steroid dozu geg ve yavas sekilde; trombosit sayisi, ADAMTS13
diizeyi ve klinik semptoma gore azaltilmalidir).

Zheng XL. J Thromb Haemost 2020
Dane K. 2018 Hematology
Coppo P. Res Pract Thromb Haemost 2019
www.uptodate.com
17
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T

Treat:

" Urgent PEX (daily) TTP treatment

* Glucocorticolds (dose based on
rsk stratification) 1 Inhibition of platelet/VWF Replenish ADAMTS13 levels Immunomodulation

# Rituximab interaction

® Caplacizumab for high-risk patients

» Ongoing evaluation for other diagnoses s ,(

Baslangic

j— T-cell targeting tedavisi

Cyclosporine A

Pre-emptif tedavi

Other anti-plasmocytes

/&?% y // Plasma cell ,\ |
No ADAMTS13 / ADAMTS13 | Dst:; ::Smunnsuppressors

* aggregation

FIGURE 1 Thethree strategies of immune thrombaotic thrombocytopenic purpura treatment. Abs, antibodies; vWF, von Willebrand
factor. 7 , ADAMTS13; #- platelets; ” . wvon Willebrand factor; -( anti-ADAMTS13 antibodies; < anti-vWF nanobody (caplacizumabi;
. N-acetylcysteine

Coppo P. Res Pract Thromb Haemost 2019

15.Ulusal Aferez Kongresi 18




Yeni Tam1 TTP’de Rituksimab Tedavisi [=

= Urgent PEX (daily)
® Glucocorticoids (dose based on
risk stratification) 1
® Rituximab
= Caplacizumab for high-risk patients
= Ongoing evaluation for other diagnoses

= Yeni tan1 TTP’de ilk basamakta Rtx kullaniminin alevlenme ve relapsi azalttig1 gosterilmistir
(%10 vs %57, faz 2, 40 hasta).

= Ik tanida kullanilmas: hala tartismalidir (aTTP standart tedavi ile diizelebilecegi icin yaklasik %50 hastada gereksiz kullanilmis
olabilecegi iin)

Hastanede yatis stresini kisaltir

= Relaps oranini azaltir
= Yanit (stabil trombosit sayisin1 median) 2 haftada saglamaktadi
= Median 12-19 ayda relaps gortilmemektedir

ADAMTS13 aktivitesi 3 ay icerisinde normale gelmektedir.

Fakat kilavuz Onerileri; TPE ve KS tedavisine yanitsiz/direncli veya relaps hastada kullanilmasi
y('jnUndedir (* Yeni tan1 bir hastada ylksek mortalite ile iligkili norolojik/kardiyak patoloji varsa ilk tani sirasinda TPE+steroide kombine

kullanilmasi Onerilir).

Zheng XL. J Thromb Haemost 2020, Page EE. Blood 2016,Scully M. Blood 2011
15.Ulusal Aferez Kongresi Westwood JP. J Thromb Hamesot 2013, Dane K. Hematology 2018, Scully M. British J of Haematoogy 2012 1Q
Coppo P. Res Pract Thromb Haemost 2019, www.uptodate.com



Yeni Tan1 TTP’de Rituksimab Tedavisi

Table 1. Summary of studies (including =20 patients) evaluating rituximab therapy for TTP

Reference Study design

Mo. of patients

Dose and schedule

CR (days)

Time to

Relapse rate Comments

Upfront for the initial treatment of TTP
Scully et al” Prospective
multicenter phase 2
(matched historical
control group)

Westwood et al®* Single-center
retrospective case

seres

Treatment of refractory or relapsed TTP
Scully et al*” Case senes

Froissart et al'* Prospective
multicenter
phase 2

Clark et al® Prospective
multicenter

40 (40 historical controls
matched for age, sex,
ethnicity, and number
of relapses)

100 (B6 ritudmab nave
and 14 pretreated)

25 (14 refractory and
11 relapsed)

21 (18 first episode,
3 relapsed) with
matched historical
controls

40 (20 refractory,

375 mg/m? per wk,
4 doses (up to 8 doses
for persistent anti-
ADAMTS 13 antibodies)

375 mg/m? per dose
weekly or twice a week,
4 doses (up to 8
infusions for patients
with persistent anti-
ADAMTS 13 antibodies)

375 mg/m? per wk,
4 doses

375 mg/m? per dose on
days 1, 3, 7, and
14 after determination
of refractory TTP

375 mg/m? per wk,

Refractory: 63.6

12 10% v= 579 in historical Median duration of hospitalization
controls; median time was reduced by 7 d in patients
to relapse, 27 (17-31) who did not need intensive care
months for ritcamak admission; possible selection bias
group and 18 (3-60) with controls who had a shghthy
months for controls higher relapse rate (57 %) than
showmn in other cohorts;
ADAMTS 13 activity < 10% was
not confirmed in all patients
14 (4-52) 13.4% Median ime to Earlier administration of rituomakb

relapse 24 (4-49) (=3 d or >3 d from admission)

months: was associated with fewer TPEs
for remission (16 vs 24, P =
0.03), and shorter median length
of stay (16 vs 23 d, P = 0.01);
similar response to weekly or
twice-weekly dosing

(7-12) Mo relapses at median
follow up of 10 mo
(range, 1-33 mo)
40% (2 relapses at
& mo and 51 mo)

21/25 patients had normal
ADAMTS 13 activity at 3 mo and
23/25 had no detectable inhibitor

ADAMTS13 activity ranging from
15% to 75% with disappearance
of inhibitors was achieved after
3 mo in all patients

20 relapsed)
single arm phase 2

Page et al*® Single-center cohort 16 (14 refractory) treated
with rituximab and 21

not treated

4 doses at Bwik, 8.9 at
1 y; relapsed:
00% at B wi,
100 at 1 y
a7s mg.l'm9 per wk, 4 —_ 12.5% in the ruximab
doses treated group vs
42.8% n the
non—rituximab-treated
group

CR, complete response.

Treatment of persistent anti-ADAMTS13 antibodies in remission
Woestwood et al** Single-center 15 patients
retrospective {21 episodes).
case series

30 treated with ritleimab
and 18 not treated with
rituximab in remission

Cross-sectional study

Westwood et al*® Retrospective
multicenter

case series

45 (76 episodes)

375 mg/m* per wi,
4 doses (n = 13) or
100 mg/m? per wi,
4 doses (n = 2)
375 mg/m? per wik,
4 doses 0.5 episodes/y
with and without

1 relapse over median ADAMTS13 activity normalized at
follow-up of 23 mo 3 mo in 16/17 episodes
(range, 1-89 mo)

0 episodes/y and

preemptive rituximab,
respectively
375 mg/m® per wk, 4 3.9%
doses (n = 24);200 mg
per wk, 4 doses
(n = 18); and 500 mg
per wk, 4 doses

All relapses occurred in the
reduced-dose (200 mg/wk)
group, which also had a high rate
of retreatment




Yeni Tan1 TTP’de Rituksimab Tedavisi

=  Optimal rituksimab dozu ne olmahdir?
- En sik yaklagim sekli 375 mg/m?/giin haftada bir 4 dozdur

- 375 mg/m?/giin 1.4.ve 15.giin (faz 2 ¢alisma)

= TPE’den ne kadar sure 6nce inflzyon yapilmahdir?

- TPE ile Rtx’in %60-70 oraninda uzaklastirildig:i bildirilmektedir. Bu nedenle Rtx verildikten en
erken 18-24 saat sonra TPE yapilmasi 6nerilmektedir.

- Aksine, faz2 olan diger bir calisma ise Rtx inflizyonu ile TPE arasinda minimum 4 saatin olmasinin
eterli olacagini gostermistir

= SC Rituksimab ile ilgili calisma var mmdir?

2015-2019, 12 TTP hastasi, remisyonda ADAMTS13<%10 iken 1400 mg/SC Rtx, 22 ay slresince
Klinik relaps yok. Preemptif SC Rtx vs IV Rtx ile benzer etkiye sahiptir.

Dane K. Hematology 2018

Benhamou Y. Am J Hematol 2016
Westwwod JP. J Thromb Haemost 2013
Scullly M. British J of Haematology. 2007
Delrue M. ISTH Congress. 2019
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Remisyonda TTP’de Proflaktik Rituksimab Tedavisi

Hastalarin yaklasik %40°1 relaps olmaktadir. Relaps: onlemek mimkidn modidr? Remisyonda iken
ADAMTS13 dizeyinde azalma relaps i¢in en nemli prediktordr.

Remisyonda TTP olup ADAMTS13 aktivitesi <%10 olan hasta grubunda PROFLAKTIK/PRE-
EMPTIF 375 mg/m?/gtin/haftada bir/4 doz Rtx tedavisi 6nerilmektedir.

Olgularin %85’inde ADAMTS13 aktivitesini arttirmakta ve %74 oraninda relaps1 Onlemektedir.

. 2 M
UK grubu; - 375 mg/m</4doz |rp relapsini 6nleme ve ADAMTS13 aktivitesinin Diusiik doz

Rtx etkili

- 500 mg/4 doz normal saptanma oran1 %79.8, sadece 3 relaps midir?

200 ma/4 doz* (hepsi 200 mg Rtx kolunda)
} mg/4 doz

*100-200-500 mg fix doz ile yapilan ¢alismada ise, daha diisiik dozlarda da etkin tedavi saglayabilir)

Proflaktik Rtx tedavisi sonrast ADAMTS13 aktivitesi yikselmez ise ‘relapsa ait klinik kanit
olmadan’ tekrar Rtx verilmesi dnerilmemektedir.

Rtx’a yanit vermeyen veya baslangig tedavisine yanit vermeyen yaklasik %10-15 hastada lenfomada
oldugu gibi idame Rtx tedavisi ile Rtx refrakterligine ¢6zlm olabilir.

Dane K. Hematology 2018, Westwwod JP. J Thromb Haemost 2013
Jin M. Br J Haematol 2008., Westwood JP. Blood Adv 2017.
15.Ulusal Aferez Kongresi Sadler JE. Blood 2018, Zoja F. Hematologica 2008 22
Coppo P. Res Pract Thromb Haamost 2019




Yeni Tam T T

Treat:
s Urgent PEX (daily)

® Glucocorticoids (dose based on

risk stratification) 1
= Rituximab

® Caplacizumab hr hlgh-rlik patents
® Ongoing evaluation for other diagnoses

P’de Caplazicumab (anti-VWF) Tedavisi

-VWF’nin Al bolgesine baglanarak, VWF multimerleri ile
trombositlerin  (Gplb-1X-V etkilesimini) baglanmasini inhibe
eden bir bivalan, anti-VWF nano-Ab’dur. 2019’da FDA onay1

almastir.

Replacement therapy
Plasma exchange -Trombosit agregasyonu ve mikrotrombusleri (kiicuk arteriyol ve
X Rituximab
ADAMTSL3 | Glucocortcoids
v ¢ / g ."‘g A';“L:Erﬁ_r:;ju « Vincristine . . o o ) _
L « O Sraeh -Immunsupresif etkisi olmadigi icin ADAMTS13 Ab’lar1 Uzerine
h [ of Splenectomy . ..
T L i ¢ ’% s bir etkisi yoktur.
) § B @ Eculizumab : ) . . - - .
y e 1] oo -Bu nedenle immunsupresif* tedaviler ile birlikte TTP’nin
' _Cyc\usponr',e baslanglg: tedaViSinde endikedil’ (*TPE ve steroid=Rtx ile birlikte, ilk doz IV TPE’ye baslamadan 15 dk once, sc dozlar

Al—s~=Glycoprotein bl

},“

Inhibition of von Willebrand
factor binding to platelets

TPE tamamlandiktan sonra).

-Caplazicumab’in etkinlik ve glvenlik ¢alismalari;
- Faz 2 TITAN (n=75)
- Faz 3 HERCULES (n=145)

Peyvard F. N Eng J Med.2016
Scully M. N Engl J Med.2019
www.uptodate.com
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ESTABLISHED IN 1S12 FEBRUARY 11, 2016

VOL. 374 NO.6

The IN EW EINGILAIN DD

Caplacizumab for Acquired Thrombotic Thrombocytopenic
Purpura

TITAN Cahsmasi (Faz 2),
(10 mg 1V, takiben SC)
Sonug;
Trombosit sayisinin normale gelme stiresinde kisalma (tam yanita kadar gecen sirede, 3 vs 4.9 gln)
Tam yanit oraninda artis (%81 vs %46)

TPE sayisinda azalma (8 vs 12 giin)

TTP alevlenmesinde azalma (%8 vs %28)

Major tromboembolik olaylarda azalma (%3 vs %19)

*Tedavi kesildikten sonra relaps sikliginda artis (%22 vs %8, Caplazicumab ile trombosit sayisi
normale gelmesi nedenli tedavi kesilen ve persistan olarak ADAMTS13 dlzeyi <%10 olanlarda),

bu nedenle immunsupresif ile birlikte kullanilmasi 6nerilmektedir.
Mindr kanama

15.Ulusal Aferez Kongresi 24



~ .- R S N . . N ENGL | MED 380;4 MNEJM.ORG |
‘l ORIGINAL ARTICLE |‘

ADAMTS13
Caplacizumab Treatment for Acquired Of
Thrombotic Thrombocytopenic Purpura ULV X~

M. Scully, S.R. Cataland, F. Peyvandi, P. Coppo, P. Kn&bl, J.A. Kremer Hovinga ABners

AL Metjian, J. de la Rubia, K. Pavenski, F. Callewaert, D. Biswas, H. De Winter
and R.K. Zeldin, for the HERCULES Investigators¥

Table 1. Dunug-tnhuc wnil Basaline Desease Characteristics and Concoenitant Treatmests fos TTP on the intestioe oo Treal Populanos =

Flgtal_Jiaild [ = T} (M= T3} M= 1455

Caplacousnab Flaceba Total

-

("4
Platelet String
Formation

HERCULES Cahsmas: (Faz 3),
Sonug;
Trombosit sayisinin normale gelme stresinde kisalma (2.69 vs 2.88 gtin)
TPE gin sayisinda azalma (5.8 vs 9.4)
TPE kesildikten sonra TTP alevlenmesinde azalma (%12 vs %38)
Hastanede yatis suresinde azalma (ort.9.9 vs 14.4 gtin)
YB yatis stiresinde azalma (ort.3.4 vs 9.7 gtin)

Mortalitede azalma (%1 vs %4)

*Tedavi kesildikten sonra rekilrrens %8 (*tedavi kesildikten sonra
ADAMTS13 dizeyi <%10 olanlara 4 hafta daha caplazicumab tedavisi
uygulanmis)

Plaseboya gore kanama daha fazla (%65 vs %48), en sik epistaksis ve
gingival kanamay1 iceren mukokutanoz kanamalar

25



Caplacizumab blocks the platelet = ULVWF interaction

Caplazicumab (anti-VWEF) Tedavisi — 0\ EEE O
Klinik Pratikte Ne Zaman Kullanilmahdir? =) Yod
w;;ﬂgsgﬁl ﬂ ) 'dt.;v-.'menme-s .1; .—

» (Caplazicumab’in (median 35 doz), maliyet nedenli klinikte kullanim1 sinirhdir.

= Fakat rekdrrensi azaltmasi, erken rekirrensi onlemesi nedeniyle sinirli da olsa, 6zellikle siddetli
TTP klinigi icin prediktor olan ‘kardiyak ve norolojik tutulumu’ olan hastalarda akut donemde
kullanilmasi Onerilmektedir.

» HERCULES calismasinda ADAMTS13 duzeyi >%10 olana kadar tedavi devam edilse de tedavinin
kesilmesi i¢in bir calisma yapilmamastir.

= ADAMTSI13 dizeyi ardisik iki hafta > %20-30 ise tedavi sonlandirilabilir Onerisi mevcuttur.

= TPE kesildikten sonra 30 gun sire ile devam edilmesi dnerilmektedir.

Peyvard F. N Eng J Med.2016
Scully M. N Engl J Med.2019
Mazepa MA. Blood 2019
www.uptodate.com
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TTP’de Destek Tedavisi

- Akut TTP'de venoz

tromboembolizm riski ile ilgili

calisma yapilmamustir, ancak

hareketsizlik ve akut hastalik
nedeniyle artmas1 muhtemeldir.

Bu nedenle trombosit sayisi
>50%x10%1 oldugunda DMAH

tromboproflaksisi rutin

verilmelidir* (*szellikle iskemik stroke
ve myokardiyal infarktus gibi

makrotrombotik komplikasyonu olanlarda).

- Antiplatelet ajanlarin relapsi
onledigi ile ilgili literatiir bilgisi
olmayip rutin kullanimi
onerilmemektedir, fakat klinikte
TTP iligkili komplikasyon
varligina gore kullanilabilir.

Na*p,50

Ma*
oo

Tedavi T

15.Ulusal Aferez Kongresi

Antikoagllan/Antipletelet " .:’J(

- ES transfiizyonu klinik ihtiyaca
gore™ yapilmalidir (*ozellikle
kardiyak tutulum Varhglnda).

- Kritik hastalarda Hb esik degeri 7
g/dl kullanilarak ES transfiizyonu
yapilmasi glivenlidir. Fakat
kardiyak semptom ve akut
hemolizde bu esik deger gegerli
degildir, daha yiiksek Hb diizeyi
gereklidir.

- Trombotik olaylar1 presipite
edebilecegi, klinik kotiilesme
yapabilecegi ve relaps oranini
arttirabilecegi igin trombosit

transfiizyonu hayati tehdit edici
kanama olmadigx siirece
kontrendikedir.

- Aktif hemoliz siresince
verilmelidir.

FQTB_IOL okt & mg h

A R

Yarranton H. British J of Haematology. 2003
Scully M. British J of Hameatology. 2012
Hebert PC.New England Journal of Medicine. 1999
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Figure 1. Owr approach to the management of acute
Acute Thrombocytopenia PLUS MAHA with no other obvious cause and refractory TTP.

DMiagnosis: Acguired TTF

Draw sample for ADAMTS 13 activity and inhibitor testing

|

Start PEX 1 plasma volume once daily
= Start Prednisone | mg'kg/day

RESPMONSE
= Platelets = 1 50,000vul for 2 days
= Clinical improvement

REFRACTORY
= Platelets: Mo or transient response
= Clinical deterioration: neurological

!

Low ADAMTS13 activity
Rule out other causes of
thrombooytopenia and MAHA
PEX: Increase to 1.5 plasma volume
High dose corticosterocids
Rimximab 375 mg/m2 weekly x 4

w

* Stop PEX
* Close monitoring of platelet count
« Continue current dose of steroids

Glnde 2 kez TPE
1gr/glin KS

= Platelets = 1 50,0000al consistently
= Clinical improvement

!

= Taper corticostercids

l

REMISSIO™N

*« Platelet count normal for 30 days
after last PEX

REFRACTORY
= Platelets: Mo or transient response
Clinical deterioration: neurclogical

Joly BS. Blood 2017




Direncli TTP hastalarinda tedavi
secenegine
nasil karar verebiliriz?
1. Hastanin yasi
2. Diger komorbiditeleri (renal
yetmezlik gibi)
3. Ilac erisimi
4. Hekimin tecribesi

\/ e~
(@,

15.Ulusal Aferez Kongresi

Direncli TTP’de Tedavi

Vinkristin

Direncli hastalarda diistintilmelidir, yanit orani %50-87 arasinda
bildirilmis olsa da diistik etkinligi olduguna dair yaymlar da mevcuttur.

2mg, 1V, yavas hizda inflize edilmelidir.
Ek dozlar norotoksisite ve kemik iligi stipresyonuna neden olabilecegi i¢in

tek doz kullanilmalidir.

Siklosporin
300 mg/gln oral veya 2-3 mg/kg/gin 1VV/2 doza boliinmiis olmali
Direncli hastalarda remisyon oran1 %89dur.

Tedaviye en az 6 ay devam edilmeli, doz azaltilarak kesilmelidir.

Siklofosfamid;

500mg/giin, 1V, 2 saatlik inflizyon. Median 10.gtnde stabil trombosit
yanit1 alinir.

Ciddi kemik iligi supresyonu yapmasi nedeni ile tek doz kullanilmalidir

Zheng XL. J Thromb Haemost 2020
Ferrara F. Ann Heamtol 1999 30
Dane K. Haematology 2018




Direncli TTP’de Tedavi

=  Splenektomi;

- 1978 yilinda akut TTP’de laparatomik splenektomi ile mortalite R‘”h
%40 olarak bildirilmistir.

by m. /" Oposprne
- 33 hastay1 iceren retrospektif bir calisma ise akut refrakter veya | | jouws | f "7’”“%”’ =y
relaps TTP’de splenektomi ile 10 yillik relapssiz sagkalim %670 o & &y |
saptamaistir. | |
*Anti-ADAMTS 13 autoantibodies Otertargets

- 18 galigmanin analizi, 74 refrakter TTP hastasimmp splenektomi ile

yanit orani %092 saptanmistir. 1
J'\ ADAMTS{3
- Splenektofminin yerini Rt¥gibi diger tedaviler almistur. {é

- Secilmis olgularda (Rtx direncli) splenektomi yapilmalidir!

»
3 I?ﬁr

-§4- % ‘;7

¢ v

- TS von Willebrand |
= Azotiopurin; e
- anti-ADAMTS13 Ab Uretimini inhibe ederek plazma ADAMTS13
diizeyini normalize edebilecegi icin standart tedaviye yanit vermeyen inhbiion of . N
relaps/refrakter hastalarda kullanilabilir. s e TS
= NAC;

- Biiyik VWF multimerlerini azaltir ve trombosit-VWF baglanmasim ko LM, Arlsof Surgey 1978
inhibe eder (300mg/kg/giin). Kappers Kl MC. Bt of Hatamiology. 2005

15.Ulusal Aferez Kongresi Zheng XL. J Thromb Haemost 2020 31




TTP treatment

Inhibition of platelet/'vWF Replenish ADAMTS13 levels Immunomodulation

interaction

E 3

ADAMTS13, anti-
ADAMTS13 AR’ larin1 nétralize
" eder ve ADAMM aktivitesini
geri kazandirir. A

T-cell targeting
Cyclosporine A

. I—— B-cell depletion

- ¥ Rituximab
: Other monoclonal Abs

A T A
y pc:.‘.i =>— (m

P y e |

Plasma cells targeting

Bortezomib
Other anti-plasmocytes

Anti-ADAMTS13 Ab

GPIb reseptori
antagonize ederek
trombosit-VWF
etkilesimini azgh

Mycophenolate mofetil

aggregation

FIGURE 1 The three strategies of immune thrombotic thrombocytopenic purpura treatment. Abs, antibodies; vWF, von Willebrand
factor. &, ADAMTS13; 3. platelets; ” von Willebrand factor; -( anti-ADAMTS13 antibodies; <, anti-vWF nanobody (caplacizumab);
. M-acetylcysteine

Dane K.Haematology 2018
Coppo P. Res Pract Thromb Haemost 2019
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Yeni tam1 aTTP’li hastada baslangi¢
tedavi algoritmasi

ADAMTS13 eksiklginden
stiphelenilmedi (6rn.;ABY varligi,
ila¢ veya Shiga toksin etyolojisinden
stipheleniliyor)

- Steroid verme
- Yanit alinana kadar TPE devam et

ALEVLENME
(rektrren trombositopenti)
-Ginluk TPE
-Rtx

15.Ulusal Aferez Kongresi

)
&> |
v

ADAMTSI13 eksikliginden
siiphelenildi
-Steroid basla

TAM YANIT
2 gun Ust Uste trombosit sayisi
>150,000/pl
- TPE azaltarak stopla
- Steroid devam et
- Santral ven0z katateri
(SVK) tut

Trombosit sayis1 1-2 hafta
suresince normal
-SVK ¢ikar
- Steroid dozunu azalt

REMISYON
Takip; CBC, LDH haftada bir 4
hafta, ayda bir 5 ay, 2 yila kadar

3-6 ayda bir, daha sonra yilda
bir

Oncelikle
ADAMTS13
kan ornegi!!!

Alternatif etyoloji saptandi.
-TPE stopla

DIRENCLI

Yanit yok veya gecici yanit var,

yeni norolojik anormallikler varsa
- Yiksek doz steroid

Rtx basla

- @Ginde 2 kez TPE dusiin

A
aav
v 0@“‘\ >
A2
aW

v

Direng ve relaps
ayrim 6nemli!!?

RELAPS
-GUnlik TPE
-Steroid
-RtX

Trombosit sayisinda artis,
norolojik diizelme
- Giinliik TPE devam et

YANIT YOKSA
Siklosporin,
siklofosfamid,
bortezomib, splenektomi

33 www.uptodate.com



aTTPIli hastada ilk yanittan sonra tedaviyi azaltma algoritmasi
e —

I aTTP'li hastada ilk tedaviye trombosit sayimi ve klinik yanit1 + I
+

-TPE kes
-Diger tedavilere devam et (6rn.; KS, Rtx, Caplacizumab)
-Alevlenme igin gozlem;
*Giinlik; Klinik degerlendirme
CBC
LDH
*Haftalik ADAMTSI13 aktivitesi

Alevlenme; TPE kesildikten 3-5 glin sonra trombosit
sayisinda diisme veya LDH’da artis

Evet
-Yeni durumlart degerlendir (katater iligkili sepsis, ilag iliskili trombositopeni) -Santral venoz katateri ¢ikar
-Trombositopeni yapacak veya LDH yiikseklgi yapacak diger nedenler yoksa, refrakter -2-3 giinde bir trombosit sayimi
hasta gibi tedavi et
*Tekrar TPE basla
*Diger tedavilere devam et veya bagla (6rn.;KS, Rtx, Caplacizumab)
*Ek tedaviler | ADAMTSI3 aktivitesi >%20-30
- 2-3haftada KSazalt - 2-3 haftada KS azalt
- Rtx baslanmigsa tamamla - Rtx basla veya tamamla
- Caplazicumab tedavisini durdur - Caplazicumab basla ya da tamamla
- Trombosit takip arahgml uzat - Trombosit takibine devam et
- 1
I TTP bulgularinda Rekiirrens I
Tedaviye baglaym

- Akut epizodun 1. ay1 igerisinde ise-refrakter hasta gibi tedavi yap
- Akut epizodun iizerinden 1 ay gegmisse- relaps hasta g ibi tedavi yap

15.Ulusal Aferez Kongresi 34  www.uptodate.com




Tedavi sonrasi izlem

1.Hafta *Glukokortikoidlere devam et  *Semptomlari degerlendir “Santral venoz katateri cek  *Alevlenme riski 1.haftada
*Rtx’e devam et en ylksek

*Alevlenmeler TPE,

glukokortikoisler ve Rtx ile

*Semptomlar1 degerlendir *Tanitic1 kart taginmasi tedavi edilir

*Glukokortikoidleri azalt ve *Haftalik CBC, daha sonra 2 haftada Normal aktivitelere
kes bir CBC yeniden baslangig

1. ve 2.yl *Rtx sonunda, 1 ay sonra ve daha *Semptom varliginda acil
sonra 3 ayda bir ADAMTS13 aktivitesi fastane basvurusu ve CBC f *Relaps riski ilk 2 yil ve
* Aktivite <%40 olursa tekrar aylik ADAMTS13<%10 ise daha
olciim yiiksek

Daha sonraki *Yillilk ADAMTS13 aktivitesi *Rutin bakim *ADAMTS13<%20 ise her
illar *Y1llik hematoloji viziti 6lgtim sonrast tek doz RtX
*Uzun dénem
komplkasyonlarin takibi
*Semptolarin varliginda

acil hastane basvurusu ve
CBC

* Sik relaps var ve 9
ADAMTS13<%20 ise % &
splenektomi, 3 ayda bir 4
idame Rtx 2-3 yil siire ile

ya da diger immunsupresif
tedaviler

15.Ulusal Aferez Kongresi 35  www.uptodate.com




Sonug olarak;

m aTl TP nadir gortlen, olimcal bir hastaliktir.
m Olgularin %40°1nda en az 1 relaps gorulmektedir.

m Acil olarak tedaviye baslamak i¢in Plasmic klinik tahmin skoru pratikte kullanilmalidur.

m Kilasik baslangic tedavisi TPE+KS’dir. KS dozu = risk simiflandirmasi!!!

m Yenitan1 aT TP hastas1 yiksek risk grubunda ise baslangi¢ tedavisinde Caplacizumab endikedir.

m Baslangic tedavisinde Rtx kullanimi tartismali iken, direnc¢/relaps s6z konusu ise mutlaka

kullanilmalidir.

m ADAMTS13 aktivitesi remsiyondaki hastalarda takip edilmeli, <910 ise proflaktik/pre-emptif Rtx

tedavisi diistiniilmelidir.

15.Ulusal Aferez Kongresi 36



Tesekkurler
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