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OpouBwtikn Mikpoayyetonadsia
KAaoolkn KAWVIKN Tolado

1. MikpoayyelonaOntikn 2. OpoppBonevia
(oxLotokUuTTOPA) 3. O¢eia BAaPn opyavwyv (vedppog, KNZ, k.d.)
AtpoAutikn ( I LDH)
Avoupia




OpouBwTtikn HKpoayyelonadsia
dtapopikn dtayvwon Baoel roadopuaotodoyioc

Evepyomoinon
OUUTTANPWHLOTOC

Avaoto}\n
ou un}\n PWMOTOC

ADAMTS13 < 10%

@
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OepameuTikn adaipeon




OpouBwTtikn pKpoayyelonadsia
ovouatoAoylio tou CYETI(ETAL UE TNV
rtadopuatloloyia

Eve pvonom on
ou un)\n PWMOTOC

Avaoto}\n
ou un}\n PWMOTOC

_

Gavriilaki E, et al. Fronitiers in Immunology 2018



OYPAIMIKO AIMOAYTIKO 2YNAPOMO

MOTE =EKINAME
OEPANEYTIKH AQAIPEZH;



Guidelines on the Use of Therapeutic Apheresis
in Clinical Practice

Therapeutic plasma exchange

A therapeutic procedure in which
blood of the patient is passed
through a medical device which
separates plasma from other
components of blood. The plasma is
removed and replaced with a
replacement solution such as colloid
solution (e.g., albumin and/or
plasma) or a combination of
crystalloid/colloid solution.

Plasmapheresis

A procedure in which blood of the
patient or the donor is passed
through a medical device which
separates plasma from other
components of blood and the plasma
is removed (i.e., less than 15% of

total plasma volume) without the
use of colloid replacement solution.
This procedure is used to collect
plasma for blood components or
plasma derivatives.

Schwarz J, et al. Journal of Clinical Apheresis 2016



Guidelines on the Use of Therapeutic Apheresis

ASFA category

in Clinical Practice

Definition

Primary treatment, either stand-alone or in conjunction
with other therapies

Secondary treatment, either stand-alone or in
conjunction with other therapies

Role of apheresis is uncertain, and decision-making
should be individualized

Evidence demonstrates apheresis to be ineffective or
harmftul

Schwarz J, et al. Journal of Clinical Apheresis 2016



Guidelines on the Use of Therapeutic Apheresis
in Clinical Practice

Disease name TA Modality Indication Category
( Thrombotic microangiopathy, TPE THBD mutation m )
coagulation mediated

Thrombotic microangiopathy, TPE Complement factor gene mutations I
complement mediated TPE Factor H autoantibodies |

\_ TPE MCP mutations m
Thrombotic microangiopathy, drug TPE Ticlopidine I
associated TPE Clopidogrel I11
TPE Calcineurin mhibitors 11
TPE Gemcitabine IV
TPE Quinine v

fThmmbﬂti{: microangiopathy, TPE I11 )

hematopoietic stem cell
transplantation associated

Thrombotic microangiopathy, Shiga TPE/TA Severe neurological symptoms I11
\_ toxin mediated TPE Streptococcus pneumoniae m J/
TPE Absence of severe IV

neurological symptoms

Thrombotic thrombocytopenic purpura TPE |

Schwarz J, et al. Journal of Clinical Apheresis 2016



Clinical Practice Guidelines for the
management of atypical Haemolytic Uraemic
Syndrome in the United Kingdom

* 1-2 plasma volumes per session in adults and 50—
100 ml/kg in children

* Typically, plasma exchange is undertaken daily
initially, the duration and frequency of treatment is
then determined by the clinical response.

Recommendations

All patients presenting with aHUS should be offered a
trial of plasma exchange and/or plasma infusions. (weak,

low).

Taylor CM, et al. BJH 2010
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Time gap (Days) b/w onset of illness and initiation of TPE therapy

Hans R, et al. Journal of Clinical Apheresis 2016



OYPAIMIKO AIMOAYTIKO 2YNAPOMO

MOIA MEOGOAO OEPANEYTIKHZ
ADAIPEZHZ;



Xwpic cadn dedopéva

Hafer C, et al. Int Urol Neph 2016
Schmidt J, et al. BMC 2018



OYPAIMIKO AIMOAYTIKO 2YNAPOMO

MOIEX2 EZETAZEIZ EINAI
AMNAPAITHTEZ A TH AIATNQ2H;



ATUTIO OUPOLLLKO OLUOAUTLKO oUVOpOoo
aturto OAZ / atypical HUS

e KAwikn tplado OpouBwTIKAC HIKpOOYYELOTIAOELOC
 MNaBoduoioroyia:
gvepyomoinon eVAAAQKTIKAC 060U CUMUTTANPWHATOC

Gavriilaki E, Brodsky RA. Consultative Hemostasis and Thrombosis. 2017



KattappaKktnc CURITANP WHOTOC

Classical Pathway

!

C1q, C1r, C1s
C4+C2

Proximal Complement

C3 convertases {\
= \C4b2a, C3bB

v

C5 convertases
C4b2a3b, C3bBb3b

[Altemaﬂvn Pathway ]
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Inflammation

Prothrombotic

» Platelet activation

Eculizumab

» > Cba
Anaphylatoxin

Chemotaxis
Inflammation
Endothelial activation
Prothrombotic

- - - - -

Membrane attack complex (MAC)

Brodsky RA. Blood 2015

Endothelial activation



NaBoducioroyia aHUS
OXEON YOVOTUTTOU LUE TOV (PALVOTUITO

MetaAAagn Juxvotnta ESRD / Yrotponn
Oavartog

Napayovtac F Tov cUUNANPWHATOC 23-27% 63-80% 20-40%

(CFH)

Napayovtac | tov cupnAnpwpartog (CFI) 3-8% 50-70% 20-40%

CD46 5-9% 17 - 20% 80 %

Anti — FH 3-6% 30 % 60 %

OpoupBopovtouAivn (THBD) 0-5% 60 % -

C3 2-8% 43-60% 20-40%

MNapdyovtag B Tou GUUMANPWHOTOG 1-2% 70 % 70 %

(CFB)

ZUVOUVAOUOC HETOAAAEEWVY 4% - -

Kapio petaAAoén 33-54% 27 % 20-40%




NaBoduocioroyia aHUS
uetaAdaéeic evardaktiknc odbouv cuunAnpwuatoc +

EKAUTIKOC TTaipaywyv
.
= EKAYTIKOZ TTAPATON
®
Active
APC
oiaiss | OAEFVIONH 1 XEIPOYPTEIO
, ) . AYTOANOZIA KYHZH
PuOuon | ahus | :vepyomnoinon
\_Serum /
| k"‘——h—-—"”/ [ —

2UVORKEG MOV TTPOAYyOUV
TNV evepyomnoincn tou

OCUMUIANPWHOTOG




ATUTIO OUPOLLLKO OLOAUTLKO oUVOpOoO
duokoAdiec otn dlayvwon

Nedbpikn PAaBN pmopetl va umtapyxet ko otn TTP

AUOKOAN N €KTLLNON AMAVTNONC OTLC TAQCUAPALPETELC

AKOMOL KOlL 0LV UTTAPXEL N SuVATOTNTA YEVETLKOU EAEYXOU:
- KBV OTEPEL KATTIOLOUC MNVEC
- aoadnc N KAWLIKN onpaocio ToAAwWVY LETOAAAEEWVY
- 50% twv aoBevwv Oev €xouv yvwoTr METAAAAEN

Aucevpetol opoAoyLkol delktec



ATUTIO OUPOLMLKO QLMOAUTLKO oUVOpPOoLIO
Stayvwon otnv npaén .

*

*

MukpoBLoAoyLkog eAeyyoc (SLappoiko v g

*

ouvépopo, influenza, mveuvpoviokokkog) EUROPEAN

HEMATOLOGY
ASSOCIATION

Apaotikotnta ADAMTS13

Opoloyikol OelKTEG EvEpyOTIOLNONG /:-\

ocupuniAnpwpatoc (C5b-9, modified Ham

test, CFH autoantibodies)

[eveTIkOC EAeyyoc (NGS-peAetec)




Tpornomnotnuevn Aokipaocia kata Ham

Reagent Cells Serum Readout

Acti
APC
Due t
<pH

HAM

Acidified

PNH Serum Absorbance
Erythrocytes Changes

Gavriilaki E, et al. Blood 2015



Tpomomotnuévn Aokipacia kata Ham
dtakpivet aHUS amo TTP

ROC curve analysis

e Cut-off value: 20.5%
e Sensitivity: 100%
* Specificity: 94.1%

% non=viable cells

Gavriilaki E, et al. Blood 2015; ASH 2015



ATUTIO OUPOLLLKO OLUOAUTLKO oUVOpOoo
aturno OAZ / atypical HUS

e KAwikn tplado OpouBwTIKAC HIKpOOYYELOTIAOELOC
 MNaBoduoioroyia:
gvepyoroinon eVvaAAOKTIKANC 060U CUUMTANPWHATOC
* Alayvwon:
KAWVLKN Slayvwon €€ amokAELopHOU
ADAMTS13 activity > 10%

Gavriilaki E, Brodsky RA. Consultative Hemostasis and Thrombosis. 2017



OYPAIMIKO AIMOAYTIKO 2YNAPOMO

MNOTE 2TAMATAME TH
OEPANEYTIKH AQAIPEZH;



ATUTIO OUPOLLLKO OLOAUTLKO oUVOpOoo
UeparmevTIikoc aiyoptduoc

Suspected TMA

Obtain ADAMTS13 %

Start PEx (x4-5)

Evaluate response / ADAMTS13 % |-

OLLLOTIETAALWV (<
N KpeATWVIVNG (<257 pelwon)

48 % madiwv - 67 % evnAikwv
LE OUPOLLLLKO OLLLLOAUTLKO
ouvdpopo (PEx) =» teAlkoU

otadiou vedplki avemapkeLla i

Bavatog evtoc 3 eTwv

Arnouvoia BeAtiwong

Good response and
ADAMTS13<10%

Poor response and
ADAMTS13<10%

Poor response and
ADAMTS13>10%

TTP: continue PEX

TTP: continue PEx and
intensify
immunosuppression

ILiker aHUS: consider
eculizumab
treatment

) 000), LDH

Gavriilaki E, Brodsky RA.
Consultative Hemostasis and
Thrombosis. 2017



AVOLIGTOAELC CUMITANPWHOATOC
eculizumab - mAeovekTnuata

* MovokAwVLIKO avtiowpo evavtt tou C5 mou avaoTteAAEL
TNV TEALKN EVEPYOTIOLNCN TOU CUUITANPWHOTOC
* ATMOTEAEOCUATLKO YLOL TNV OVTIHETWTILON:

- TOPOEVCULKNC VUXTEPLVAC aLpoodatplvouplog

(PNH)

- ATUTTIOV OUPQALULKOU OLUOAUTLKOU GUVOPOOU

(aHUS)

* AoPaAEC — eUPOALOCUOC EVOVTL UNVLYYLITLOOKOKKOU



AVOLIGTOAELC CUMITANPWHOATOC
ouvey({ouLE TN TEPATTEVTLKN apaipeon ;

e Agv unapyxouv cadeic CUOTAOELC
e JuvnBwc dlakomtetol N Beparevtikn adaipeon

* JUVEXLON o€ aoBeveic pe pun BEATIOTN avtamokplon???

Type of Plasma

Most Recent

Supplemental Soliris

Timing of

Intervention Soliris Dose Dose With Each PE/PI | Supplemental Soliris
Intervention Daose
Plasmapheresis or plasma | 300 mg 300 mg per each
exchange plasmapheresis or
plasma exchange Within 60 nunutes after
5255101 each plasmapheresis or
=600 mg 600 mg per each plasma exchange
plasmapheresis or
plasma exchange
session
Fresh frozen plasma =300 mg 300 mg per infusion of | 60 munutes prior to each
mifusion fresh frozen plasma mfusion of fresh frozen

plasma




AVOLIGTOAELC CUMITANPWHOATOC
eculizumab - uelovektnuoto

AuoYEpeLa Yopnynoneg otnv KAWLIKN tpaén Aoyw
- KOOTOUC
- eMewnc dektwv yla tnv Evapén Bepareiog

Avaykn avtlkataotoong doonc peta kabe cuvedpia

Bepamevtikne adaipeong
Mokpoxpovia xopriynon evoodpAeBLoc aywyng

Mote kat av Ba otapoatnosl n Bepamneia pe eculizumab ?



OYPAIMIKO AIMOAYTIKO 2YNAPOMO

EIAIKEZ KATHIOPIEZ A2OENQN



OupPOLULKO OULHOAUTIKO GUVOPOMO
rtadLlatpLlkotl oOeveic

Karmolot xwplc tnv tutikn tptada TMA
17% xwplc vedppikn PAaBn

6% YwpLc avaruio

15% xwplc OpopPornevia

Bloia vedppou yia Stayvwon o€ eLOIKEC TIEPLITTWOELG

Loirat C, et al. Ped Nephrology 2016



OupaLLKO QLHOAUTLKO CUVOPOMO OE OLGOEVELC
UTTO alpokaBapon

* [eputtwoelg acBevwyv mou opalomoilnoav Kpeatwvivn evw
¢ekivnoav eculizumab w¢ ko 4 pAveg peTa Evapén
aLpokaBapong

* [poteivetau:

- evapén eculizumab og acBeveic pe evoeifn akoun Kat otav
Bplokovtoal 6N 3-4 punvec umo alpokaboapon

- SlapkeLla 3-6 pnvwv

- Boyia vedpou

Loirat C, et al. Ped Nephrology 2016



OupaLULKO OLHOAUTLKO OUVOPOUO
acOeveic og povada evratiking Beparmneiog

= i

2.

Obtain adequate diagnostic samples before plasma
therapy.

Make use of multidisciplinary care, including
nephrologists and hematologists.

(3.

Initiate plasma therapy within 4-8 h of admission or \
diagnosis of TMA. For patients with an initial
presentation of TMA, switch to eculizumab as soon as a
diagnosis of aHUS is confirmed (ADAMTS13 =

10% and STEC negative); for patients with a history of
previous aHUS, initiate eculizumab immediately on
admission to the ICU. J

. Careful ICU monitoring should be offered because

organ dysfunction may appear or worsen until
remission.

. Because of the increased risk of Neisseria meningitidis

infection with eculizumab treatment, patients should
be vaccinated against serotypes A, C, ¥, and W135 and
subtype B 2 weeks before eculizumab is initiated;
unvaccinated individuals should receive prophylactic
antibiotics on eculizumab initiation until at least

2 weeks after N meningitidis vaccination (please refer
to country-specific guidelines).

Azoulay E, et al. Chest 2017



TUTTLKO OUPOLLHLKO OLLLOAUTLKO cUVOpOO
(turuko OAZ / typical HUS)

OpouBwTKN HIKpoayyelomaBeLla + Alappoikod 2UvEpoLo

Noda — eTdnuieg

YmooThnikTikn avivn + eciilizitmab ?
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Brady TM, et al. J Clin Exp Neph 2016



OpouBwTIKN HUIKpOoOyYELOTTIAOELOL
oXETLW(OMEVN ME TNV KUNON

NMpoekAauyia

Zuvépopo HELLP

Hemolysis, Elevated Liver enzymes, Low Platelet count

TTP

HUS

2UOTNMUATIKOC EpuOnpatwdnc Avkoc (SLE)

AvtipwodpoAumidiko cuvdpopo (APLS)

Scullie M, et al. BJH 2012



OpoUPwTIKA HUKPOOYYELOTTAOELQ
oXETLW(OMEVN ME TNV KUNON

Thrombao Coagulo Abdominal Renal Neurological
MAHA cytopenia pathy HBP symptoms Impairment symptoms

PET
HELLP
TP
HUS
AFLP
SLE
APLS

dUokoAn dwadopikn diayvwon n
oAAnAosrnikaAuntopeva cuvdpopa oto AapBupvbo
NG ovopatoAoyiag ???

Staxwplopoc Baoel maBoduaciodoyiacg ???

Scullie M, et al. BJH 2012



NpoekAapyia kot HELLP

gvepyoroinon cuunAnpwuatoc otn dokiuaoio kata Ham

o2}
=)
1

40-

20+

% non-viable cells

Vaught A, Gavriilaki E, et al. Exp Hem 2016



KUnon kot avaoToAEiC GUMTTANPWLATOC
ao@alela eculizumab

The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE

Eculizumab in Pregnant Patients
with Paroxysmal Nocturnal Hemoglobinuria

Richard J. Kelly, M.B., Ch.B., Ph.D., Britta Hé6chsmann, M.D., Jeff Szer, M.B., B.S.,

Pregnancy outcomes of patients with paroxysmal nocturnal
hemoglobinuria treated with eculizumab: a Japanese experience
and updated review

. . . 2 - 3 - =
Naoyuki Miyasaka"'* - Osamu Miura®' - Tatsuya Kawaguchi*" - Nobuyoshi Arima*'* -



OpoUBwWTIKNA HIKPOAYYELOTTAOELO LETA
netapooyxevon (TA-TMA)

e YoBopn enutAokn: 0-27% aUTOAOVYEC
6-76% aAAOyeVELG

* Yo peAetn: mpodloBeoikol mapAayovtec

- NAWKLa

- N ouyyevng d0tng

- TIPOTIOPOLOKEV ALOTIKO OXNUOL

- avaloToAeilc KaAolveupivng

- GVHD

- AOLUWEELC
* YYnAO mocooto Bvntotntag: 50-75%

Gavriilaki E, et al. BMT 2017



Cum Survival

TA-TMA: KAWLKA eumeLpia

116 TA-TMA / 758 alloHCT (15.5%)

Overall Survival

0,81

0,64

0,4

e s s et S ST R -+

TMA (p=0.016)

0,29

0,01

I 1 I I
00 100,00 200,00 300,00 400,00
Follow-up (months)

Gavriilaki E, et al. Clinical Transplantation 2018



% non-viable cells

TA-TMA: opototntec pe aHUS

Eve pvono incn MEtaAAdgs lq
CUMTTANPWHOTOC ZupnAnpwpatog (NGS)

Graph: Rare variants per group
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Gavriilaki E, et al. ASH 2018



Alayvwon
TA-TMA

Awakortr) CNI / mTOR avaotoAéwv

Avtipetwrion Aotpwéewv / GVHD

ADAMTS13% / ‘EAEYXOG CUMTTANP WHOLTOG

(yovidLakog / Aettoupyikog)

‘Evapén
TPE (x4-5)

A€loAoynon avranokpiong / ADAMTS13 % /

EAEYXOU GUMUTTANPWHOTOC

(av xpelaotel)

ADAMTS13510% (omévia) | | MM @ravTnon A Betikog
€Aeyxog
Avtiocwparta évavtt CFH CUMITANPWHOTOG 1
vedpikn BAGBN
Tuvéxion TPE
, Mpoomtikn
Evtatikonolnon Bepansiag pe
OLVOGOKOTOLOTOANG .
ecullzumab Gavriilaki E, et al. BMT 2017




Disorder

2uvoyilovtog..

Pathophysiology

ASFA category for the role of TPE (see Ta

/rﬁA-Shiga toxin mediated

TMA—-complement mediated

TMA-hematopoietic stem cell
transplantation associated

\_

Direct endothelial damage with apoptosis due to effects of
Shiga toxin

Endothelial damage from unregulated complement
activation resulting from the development of anti-factor
H autoantibodies or mutations leading to abnormal
complement regulatory proteins or abnormal
complement factors

Endothelial damage due to infection, chemotherapy,
radiation therapy, or graft-versus-host disease due to
transplant. Of note, a significant percentage of affected
individuals may have complement regulatory pathway
mutations

Presence of severe neurologic symptoms, |
Absence of severe neurologic symptoms, IV
Complement factor gene mutations, Il
Factor H autoantibodies, |

MCP mutations, Il

J

TMA-drug associated

TMA-malignancy associated

TMA-Streptococcus pneumonia
associated

Mechanism varies depending on drug and includes direct
endothelial damage as well as the development of
ADAMTS13 autoantibodies

Activation of coagulation by tumor tissue factor expression.
Possible complement regulatory pathway mutations

Exposure of normally hidden endothelial antigens by
bacterial neuramidase resulting in complement

mediated endothelial damage

TMA-coagulation mediated

HELLP syndrome

Depending on drug, |, lll, or IV

NC

Mutations in DGKE, plasminogen, and thrombomodulin
resulting in thrombosis and complement activation
Mutations in alternate complement pathway regulatory

elements

Postpartum, Il
Antepartum, IV

Winters JE. ASH Educational Book 2017



Mopeia acBevouc

Aev avtanokpiOnke otn Bepamnevtikn adaipeon (x4) =

Ertibelvwon veupoAoYLKA G ELKOVALS
ADAMTS13 > 10% + BeTIkn Tpomomnolnuevn dokpaoia katd Ham
‘EAaBe apeoa eculizumab, oto omolo avtamnokpiBnke

EAaBe mapaAAnAa Bepamneia Aspdwpatoc (avti-CD30 -

brentuximab)
Alakomnke n xoprniynon eculizumab peta ano 12 60¢€lg

O aoBevnC MaPAUEVEL XWPLC UTTOTPOTIA YL 6 LAVEC



“The good physician treats the
disease; the great physician treats
the patient who has the disease”

Faian

Sir William Osler a0




