AEMECIMATA: IATAITEPEZ ONTOTHTEZ
AEMECIMATA ZE ANOZOKATEZTAAMENOYZ

oTic AeppolimeprAaoTikee Aiarapaxec HeTa Tn
MeTapooxeuon AigomoinTikwy Kurtdapwv
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AeppoUreprAaoTikEC AlaTapaxec peTa Tn
MeTapooxeuon

Oudada Odiarapaxwyv Tou XxapakTnpiCovralr amo
ave€ EAeyKTO mOAAATAAOIAONO AEHPOKUTTAPWY WC
amoTéAeopa TnC e€wyevoUC avoooKATAOTOANC HETA
Tn peTapgooxeuon oupmaywv opydvwy (SOT) n
dpXEyovwy aipotoinTikwy Kuttdpwyv (HSCT)

Post Transplant Lymphoproliferative
disorders -PTLDs




Post Transplant Lymphoproliferative
disorders -PTLDs

"PTLD are lymphoid or plasmacytic prolife-
rations that develop as a consequence of immu-
nosupression in a recipient of solid organ, bone
marrow or stem cell allograft”

Opiopoc kata WHO 2008




Post Transplant Lymphoproliferative
disorders

PTLD: origins

- Malignant lymphomas in transplantation patients (Penn, et al.
Transplant Proc. 1969)

- Pseudolymphoma in renal allograft recipients (Geis, et al Arch
Surg. 1978)

- Cyclosporin A immunosuppression, Epstein-Barr antibody, and

lymphoma (Nagington et al. Lancet 1980).
« “Cyclosporin lymphomas”

- Reversibility of lymphomas and lymphoproliferative lesions
developing under cyclosporin-steroid therapy (Starzl, et al.
Lancet 1984)

- “Post-transplant lymphoproliferative disorder”

Paul Martin, 2015 “"PTLD presentation”



Post Transplant Lymphoproliferative
disorders

< TTpwrec avapopéc yia PTLD 1o 1968-"Reticulum cell sarcomas” (Doak et al,
Br Med J)

<> Y100éTtnon Tou 6pou PTLD T10 1984 (Starzi et al, Lancet)
< H tAsioyngia Twv PTLD (~90%) éxel B-AsppoKuTTapIKA TTpoeAcuoh

<> O EBV amoteAei évav 106 pe oOyKoyovo OQUVAHIKO Kdal EVEXETAI OThV
maBoyuaioAoyia Tou 50-80% Twv PTLD

<> H 1péxouaa taivopnon yivetar pe pdon Ta iotohoyikd xapakthpioTikd (WHO
2008) - Aev vivetai didkpion petal SOT-PTLD kai HSCT-PTLD

4 Evwalroie.... oo SOT-PTLD kai ot HSCT-PTLD karaAflyouv oc VOOOAOYIKEC
ovTOTNTEC HE JIAKPITA XAPAKTNPIOTIKA Kal yi' auTo e{eTdlovTal XwpioTd
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TA=INOMHZH
WHO 2008

TA=INOMHZH
WHO 2016

EARLY LESIONS?

% Plasmacytic hyperplasia
«  Infectious mononucleosis-like lesion

POLYMORPHIC PTLD

MONOMORPHIC PTLD

%  B-cell neoplasms

DLBCL

BL

PC-Myeloma

Plasmacytoma like lesion
Other

%  T-cell neoplasms
Peripheral T-cell lymphoma
Hepatosplenic T-cel lymphoma
other

CLASSICAL HODGKIN LYMPHOMA PTLD

PLASMACYTIC HYPERPLASIA PTLD

INFECTIOUS MONONUCLEOSIS PTLD

FLORID FOLLICULAR HYPERPLASIA PTLD

POLYMORPHIC PTLD

MONOMORPHIC PTLD

B-cell types
DLBCL
BL
PC-Myeloma
Plasmacytoma like lesion
Other

T-cell types
Peripheral T-cell lymphoma
Hepatosplenic T-cel lymphoma
other

CLASSICAL HODGKIN LYMPHOMA PTLD




PTLDs - TIP2IMEZ AAAOISIZEIX

AEUPOKUTTAPIKEC N TTAAOUATOKUTTAPIKEC UTTEPTTAATIEC OTOUC HETAHOOXEUHEVOUC
TToU d€V KATAOTPEPOUV TV dpXITEKTOVIKA Tou 10ToU (ouvnOéaTepa Acppadévec Kali
apuydahiég) - 10%

Ta euphuata Ga pmopoUcav va aveupeOoUv o0c avTIOPAOTIKEG UTTEPTIAAOTIKEG
aAAOIWOEIC OTOUG AVOOOETIAPKEIG

< TTAaouatoxuTTapIKl) UrEpTAaoia
< AAMolwon TUwou Aoipwdouc povomupiivwone

< «Florid» - éxdnAn Aspoolidiaxh ureprAaoia




TTAAZMATOKYTTAPIKH YTTEPTTIAAZIA

Aiatnpnon TnG apXITEKTOVIKAG
Tou Acppadéva

a) TToAAd avoixTd KoATocIdn

a) TToAAd mAaopaTokUTTApPQ,
HIKpd AsppokUTTApPA,
geAdaxiota transformed
KUTTApd

b) & d) navoooioToxnucia yia
K Kal A aAugideg
KaTadeIkvUouv
TOAUKAWVIKOTNTA . Ta
Aepgolidia gival apvnTikd




TYTIOY AOIMSLAOYZ MONOTTYPHNQZHZ

Aiatnpnon Twv apXITEKTOVIKWY XAPAKTNPIOTIKWY Tou Acppadéva aAAd TTepIoaoTEPO!
avogopAdoTecg . H didkpion amé thv AM Twv avoooeTapkwy givail adluvarn




FLORID FOLLICULAR HYPERPLASIA

Aev diakpivovral amd TIC pUn €1dIKEC AVTIOTOIXEC UTTEpTIAATieC oTa @uaioAoyikd
dTtopa, evroUToIC pmopei va oxhpaTtiCouv oykwdelc aAhoiwaeic. Exouv eAdxioTouC

avoooPAdoTeG.
Yrdapxer pia ykpila {wvn getall autwy Twyv ahAoiwoewyv kai Twv IM-PTLD




TTOAYMOPZIKH PTLD (P-PTLD)

TToAUpoppeC  AcUQOTTAAOUATOKUTTAPIKEC UTEPTTAATIEC TOU  KATAAUOUV  Thv
APXITEKTOVIKA Twv 1oTwy, 0gv TTAnpoUV OHWC TA KPITNPId Yid TUTIKO Aéppwida
OTWC auTd Twv avoooemapkwy -5 sw¢ 10%.

XapakTthpifovral amo eKTeTapévo ToOAAATAACIAoUO O1dPOPWY  KUTTAPIKWY
TTANBUopWY (TTAAOPATOKUTTAPWY, AEHPOKUTTAPWY, IGTIOKUTTAPWY, NWOIVOPiAWY)

AV Kdl ol KAWVIKEC YEVETIKEC daAAdyéc civar omdviec oTic P-PTLDs, oto 50%
TaparnpouvTal petaAAdaleic tng BCL-6 kai ouoxeTtiCovral pe emMIOETIKA VOOO.

O1 P-PTLDs mou epgavilovral ato 1° €To¢ civar EBV (+)




TTOAYMOPZIKH PTLD

a) Aiaxutn katdAuon TnG dpXITE-
KTOVIKAG  Tou  Aepgpadéva  pe
EKTETAMEVEG  TIEPIOXEC  NWOIVO-
QIAIKAG VEKPWONG

b) Ta AsppokUTTApa ToIKiAAOUV O€
pHéyeOoc kai oxAga kar  Paduéd
aTtumiag

c) ATuTol avoooPAdoTEC Kupiwg
YUpWw aTmd TIC VEKPWTIKEG TTEPIOXEG
d) Ymdpxouv TmoAAd CD20+ B-
AepokUTTAPA, TepIAaUPavopEvwy
Twv dTuttwy R-S like

e) TlapatnpoUvTtal emiong ToAAd
CD3+ T - AepgpokUTTApPA

¢) TToAAd amd Ta KUTTApaA cival

EBV+ émwcg e¢aivetar amé amd Th
xpwon pe in situ hybrization via
EBER




MONOMOPZIKH PTLD (M-PTLDS)

EtepoyevAc opdda Acp@oyevv/TTAAOUATOKUTTAPIKWY UTTEPTTAACIWY TTOU TTAnpoUV
Ta KPITAPIA €VOC ATO TA AgpdpWwpaTtd A TTAAOUATOKUTTAPIKA veoTtAdopdTtd Trou
avayvwpilovTal otou¢ avoooemapkeic- 70-80%.

<> E€aipeon oTov opiopd autod amoteAoUv TePIMTTWOEIC TTOU poldlouv pe Aéppwia
amod Hikpd B-AcppokUTTapa Kai Ta omoia dev TepiAaupdvovral oThv KaTthyopida
auth Kkair dev BewpoUvrtar PTLD. EvroUTtoic onpeiwvetrar n mapouagia MALT
OTOUC HETAHOOX EUHEVOUC

<> >80% ceivar NHL, kupiwg DLBCL av kar omopadikd ouvavtwvrtar BL,
TTAaopapAaoTikd Aéppwpa, PCM. Ta T- kai NK- sivar omtaviétepa oto AuTikd
KOopo. Zmdvia emiong civar kai Ta HL (<5% Tou auvoAou)




MONOMOPQIKH PTLD (M-PTLDS)

M-PTLD, TtUmou  mAaouapAacTikoU
Aeppwparog, AvamAaoTika
TAdopaToKUTTApd CD20-, CD138+,
kamma +, EBV+

M-PTLD TtUmou BL  oTol28akTuAo.
Aidxutn avdmtu€n AcpuokuTTdpwy Kai
“starry sky" eppdvion . Ta kUTTapa
éxouv Tumké BL gaivétumo (CD10+,
bclé+, bcl2-, ki67) kai avadidrain
Myc

M-PTLD TUTTOU TTAQOUATOKUTTWHATOG




MONOMOP2IKH PTLD

Atadopec peTafl AeUPWUATWY OTOUC AVOOOETIAPKELC Kot PTLD

Malignancy ' Disease Result of
localization

Classic 0.02% of Rare Lymph nodes N/A Rituximab

lymphomas general Extranodal Chemotherapy
population <10% in HL & Transplant

| | | § 10-35% in NHL§ |

PTLD Common; 50- Much more May cause B Lowering IS

1-20% of 80% of all common disease Rituximab

transplant PTLDs extranodal regression f§ Chemotherapy
recipients disease (67- Ex vivo

90%) generated CTLs
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KAivikn gikova PTLDs

2. Thv TTAcioyn@ia Twv docBevwy eKTETAPEVN
vO0ooC

E€wAeppadevikn ouppeToxn ouxvd (TEZ, KNZ
2. UUTTTWHATd

Mn €101ka: koTTwaon, amwAeia PApouc, TTUPETOC
2.UvOpopo Aoipgwodoucg HovoTtuphvwong
AuoAsiToupyia Tou HooxeUHATOC
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Post r'nsplan’r Lymphoproliferative
disorders

< O1 AmtTreg SOT £xouv dekamAdoio Kivouvo avdmTuéng Aepewparocg amo To
YEVIKO TTAnBUOoNO

< O1 AATITEC €VTEPIKWY R TTOAAATTAWY HOOX EUHATWY £€XOUV TO HEYAAUTEPO KivOuvo
via PTLD (12-17%) kai akoAouBouv: mveupovag (6-10%), kapdid (3-5%), Amap
(2-3%) ka1 veppoi (1.5-2%).

< O1 MinTeg HSCT  éxouv To xapunAoéTtepo kivduvo (<2%)
< Ta mooooTd autd apopoUv aBpolaTIKA emimTwon oTn 01dpKeld TNG
TapakoAoUBnon: Evralroic, katd To 1° éroc n emimTwon ival ouVTpITTIKA

peyaAUtepn otnv HSCT: 210 wepimtwoeic /104 /étoc évavri 22/10% /évog
oTic SOT

fppt.com
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Post Trnsplan‘r Lymphoproliferative
disorders

Zuyrpron twv SOT-PTLD & HSCT-PTLD
(tpomomoinpévo amdé Dharnidharka VR et al, Nature Reviews, 2016)

EBV demon- JPTLD Specific risk
origin factors
SOT-PTLD f 1-20% Bimodal Frequently J Recipient§ Variable EBV sero-
depending First 2 years§ EBV (+) mismatch, very

on the organf| & between young or very old

, , { 5th-10™ . \ recipients

HSCT-PTLD | «2% Mainly early § Mainly Donor Variable EBV sero-
onset EBV (+) mismatch, higher
grades of GVHD

fppt.com
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«To Maio 1976, évac acBevic oto TTavemoThpio Tng Minnesota utoPAROnKe oe
peTapooxeuon veppou amd {wvrta d0tn 1 pnva perd tnv eppavion IM ovo
OUYKATOIKO ToU 0To KOAAEylo. O AATITNG KaTéAne 4 ePdopadec peTd amo pia
Taxéwe e€eAiooopevn woAUKAwviKR LPD oxeTi{opevn pe éva aufnuévo TiTAo
eTEPOPIAWY avTiowpdTwy, avénon Twv anti-VCA (viral capsid antigen) IgM
kai Ig6 titAwv, kai moAukAwvikn abnon Twv Igs otov opd. AuTn BewpnOnke
Ww¢ pia mepimTwon papeiac kai poipaiac IM mou peTadodnke amod To OUYKATOIKO,
evrouToI¢ Trapouadiale XdApAKTNPIOTIKA €VOEIKTIKA piAC €MIOETIKAG Asppoyevoug
KakonBelag kai avaeépdnke otn ocuvavrnon Twv waBoAoyoavaTopwv AGyw Twv
aocuvinOIoTWV HOPYOAOYIKWY XAPAKTNPIOTIKWY KAl TN wOAUKAWVIKOTNTAG.
AKoAoUBwC¢ mapatnpnOnkav  dAAEC TEPIMTTWOEIC 0  AATITEC  VEPPIKWY
HooxeupdTwy. H KAIVIKA Kal 10ToOAOYIKA HOP@YH KAl i KAIVIKA TTopeia Twv agBevwv
ATav TOIKIAAEC, TTapéxovTac mpwipeg evdeielc via To gdopa Tne 10ToAoyiag, Tnv
e€EAEN ka1 TNV ékpaon auTtwyv Twyv aAhoiwoswy. H aocuvABng KAIVIKA gpgavion, Ta
I0TOAOYIKA XApAKTNPIOTIKA Kal ol vUeic yia 1o poho Tou EBV odhynoav oc
avénuévo evdiagépov yia Tn HEAETN aUTWV Kal AAAwV aoBevv Ta emopeva 2 £€Tn.»

"PTLDS" Dharnidharka VR et al, Springer 2010




EBV(+) & PTLD

H EBV (+) PTLD civai duvartév va mpoKUYel

(1) Q¢ lyevic Aoipwen étav évac EBV (-) AATTng Adperl pooxeupa amd évav EBV (+),
00TN

(2) OTtav 0 16¢ TPoaPdAAEl Tov AATITR OTNV KOIVOTNTA OThV TEPiodo HETA aAmoéd Th
HETAPOOXEUDN

(3) Q¢ avalwmupwan ponynBeioac Aoipwéng

O1 peTapooxeupévol mou mpooPpdaAdovral amod Tov 10 OThV TPWIUN Trepiodo HETA TN
peTapooxeuon we lyevA Aoipwén Ppiokovrar oe peyaAUTepo kivouvo Adyw armouaiac
HVNUOVIKAC aTtdvTnong amévavTi aToV 10

Meilwv mapdywv mou cuppdAAer otnv avdmtuén tng EBV+ PTLD c¢ivai n IS yia thv
TpoAnyn Tng GVHD

TTapopoia Aeppwpara éxouv mepiypapei atouc HIV+, Touc nAIKIwWpéVOUC Kal TOUG
aoOeveic pe 1maBeic avoooavemdpkeieg. To Koivo onueio eivai n diarapaxn Tng
AciToupyiac Twv T -Aep@oKUTTAPWY




EBV(+) & PTLD

To aiviyya oThv TEPITTTWON TWV HETAHOOX EUHEVWY
givai:

Epooov oMol Aappdvouv avoookatdoToAn Kai n EBV
Aoipwén cival Taykoopia yrari povo Eva mwooooTo
aurwy avantuooel PTLD???




.. EBV - Aoipwén: a wolf in
sheep's clothing ? (




EBV-xapaktnpioTika Aoipwénc

1) y-epmintoioc (HHV-4)

2) Tovidiwpa mou mepiAappdver 100 yovidia

3) >90% 0p0oBeTIKOTNTA OTOUC EVAAIKEC TTAYKOOHIWG

-YmokAivikh Aoipwén vs IM (ékBeon oe peyaAUTepn nAIKia)

- MeTddoon pe To agicho («vOo0C Tou @iIAiloU»)

4) KutTtapa EevioTEC: KUpiwg B-AeppokUTTapa, aAAd kai T-, kai emiBnAiakd

5) Ioxuph avogoAoyikh amtdvTnon katd Thv TpwToAoipwén (KAUTIKO TTpOYpaAUpa»)

- Ta povomuUpnva kUTTdpa Tn¢ IM civai Ta kuttapotolikd T-AeppokUTTApA TOU

dvTATToOKPivoVvTdl oTNV I0XUpd avoooyovo AUTIKA ¢doh Tou 10U

6) Aia piou mapapgovlh Tou 100 OTA pvhpoviKd B-AgppokUTTapa péow TG
EVEPYOTIOINONG TOU «TpoypdupaTog AavBdvouoag -latency- kardotaong»



MIA HMEPA ZTH Z{)JH TOY EBV..

‘Saliva Tonsil Periphery

Activated blast
Memory cell

Infection

Virus

.>

Cell
0 '— Immune response division

Plasma cell

(

Replication

Paul Martin, 2015 "PTLD presentation”



EBV: akoAouBwvTac To mpdypapud...

AYTIKO TTIPOTPAMMA . avamapaywyn Tou 10U ~KATadoTpoYn ToU KUTTAPOU
EevioTA

TTPOTPAMMA AANOANOYZAZ KATAZTAZHZ

AveldpTnTn amé emidpaon avriyovou evepyomoinon/wpipavon B-Asp@oKkuTTdpou
Aia piov tapapovAn ota B-pvnpovikd AsppokUTTApPA

Anpiouvpyia «ikic de€apevic» 1kavic yia avalwmUpwon/peTddoon

Paul Martin, 2015 "PTLD presentation”

Normal B-cell differentiation
Antigen T-cell help Sl;wivr!al Cell division
tigen signals
g, Tcellhelp == - LAl e
S 7 | £ / 2 ./,.— /"\!. ¥
kqiﬂﬂz B\ Post-GC B cell Memory B cell
r : \ 4 " '. ..
e Growth ~
program Latency
Virus (L 1 program program EBNA-1 only
EBV infection (LI (M)




EBV: akoAouBwvTag To poypapud...

“Latency” mpoypapua:

-10 yovidia

-TTpoTUTIa 1IKAG YOVIBIAKAC €KPpaong avdAoya pe Th g¢don oth (WA Tou
KUTTdpou

Paul Martin, 2015 "PTLD presentation”

Table 1. Five Transcription Programs Used by EBV to Establish and Maintain Infection.

Type of Infected B Cell* Program Genes Expressed Function of the Program
Naive cell Growth (Latency III) EBNA-1 through EBNA-6, Activates B cell
LMP-1, LMP-2A, and LMP-2B

Germinal-center cell Default (Latency II) EBNA-1, LMP-1, and LMP-2A  Differentiates activated

B cell into memory cell
Peripheral-blood memory cell  Latency (Latency 0) None Allows lifetime persistence
Dividing peripheral-blood EBNA-1 only (Latency I) EBNA-1 Allows viral DNA in latency-

memory cell program cell to divide

Plasma cell Lytic All lytic genes Replicates virus in plasma

cell




Paul Martin, 2015 “"PTLD presentation”

- EBV latency: meet the players
- EBNA1: maintains viral DNA replication (*not expressed on MHC I)

- EBNA?: master regulator of viral gene expression (eg, LMP1 & LMP2)

» LMP1: upregulates Bcl-2, A20, cFLIP (anti-apoptosis) and activates NF-kB,
MAPK, PI3K/Akt pathways (pro-proliferation).

- LMP2: antigen independent BCR signaling modulation

- EBER1/2: non-polyadenylated RNAs, induce secretion of IL-10 (suppression of
cytotoxic T-cells). Abundant in latently infected cells (IHC staining).




EBV: a transformative experience...
2 uoxeTiCeTal pye d1dpopeC avOpwmIveG KAKoNOeIeC

-B-kutTapikng apxng: BL, HL, DLBCL, PEL, 1maBec Aéppwpa KNZ, PTLD

-T/NK-kutTapikic apxic: eEwAeppadevikd NK/T, emBeTikh NK

Asuxaipia, AITL

- 2UUTayei¢ OYKOUG: pIVOPApUYYIKO KdpKivwyd, yaoTpIko
adevokapkivwpua

AVOOOETIAPKEIC Kal pn EevIOTEC

Table 1. Expression of Epstein-Barr virus (EBV) latent genes.

Latency type EBER  EBNA-1 EBNA-2 EBNA-3 LMPI LMP2 BARTs  Condition

I 1 + 3 I - - — - + Burkitt lymphoma
il b + - - + + - HL, T-cell lymphoma, PEL

I_[I] + T 3 + i L + | LPD, AIDS, infecious mononucleosis
v + - - — - — ? Healthy carrier

EBNA, EBV nuclear antgen; LMP, latent membrane protein; EBER, EBV-encoded RNA; BARTSs, Bam HI nghtward transcripss; HL,
Hodgkin lymphoma; PEL, primary effusion lymphoma: L. PD, lymphoproliferative disease; AIDS, acquired immunodeficiency syndrome
with LPD; ?, not known.

Paul Martin, 2015 "PTLD presentation”



Merd  Tov  e€aptyeve  amd T
AspgpokUTTApa  aviiyoviké  epeBioud, Ta
mapBéva (ndive) B-AspgpokOTTapa peta-
vaoTeVouv aTa 2yevh Aeppikda épyava (mx
apuydahic, Aeppadévec n PAevveoyovouc,
SiapopoTolovTdl 08 Kevipo-PAAOTEC Kal
akohoUBug ToAaTAdoIdlovTa aTn
OKOTEIVA Clvn Twy DAAOTIKWY KEVTPWY.
Exei upiaravrar (SHM). O1 kevipopAdoTee
UETAKIVOUVTAl OTH  QWTEIVA (Wvh 670U
OlapopomoloVTdl 0 KEVTPOKUTTApd  Kdl
upiotavrar (CSR). Ta T-AewpokUTTapa K
Ta  AeupoliBiakd  GevepITiIkd  KUTTApd
(FDhCs)  ouupdhhouy  athv &K VEQU
EMAVABIEYEPON TWY KEVTPOKUTTAPWY UE TO
avtiyove. Ta B-AcugpokUTTapa pe xaunAic
ouyyévelag Ig umobdoxia (oxedov To 90%
Twy B-Asppokuttdpwvlll) efalcipovrar pe
™ Gadikdoia Tne amomTwong, evil éva
UIKPEO TURUA TWY KEVTPOKUTTAPWY UE UPNAR
ouyyEveld yvid Te avTiyove emiAéyevial va
GiapopomoinBoly  £iTe of  pvnpovikd B-
AEUpoKOTTApa £iTe a8 MAacuatokUTTapa. H
avtidpach  Tou  PAAGTIKOU  KEVTPOU
ouvaieTal pe alhayh otov A/® Twv B-
AEHPOKUTTApWY: via wapadeiyua ol CBs
ckppdlouy BCL-6 oto DAAcTIkG KEVTpo;
Kard tnv £€odo améd to HAAOTIKG KEVIpo
auTy) R EKOpach KataoTEAAETAl Kal Td
kOTTapa  ekkppalouv  IRF4 - (MUMI).
Emopivue, PUGIOAGYIK Ta B-
AsppokOTTapa bev auvekppdlouv BCLO &
MUML: autd aupldaiver géve otnv kakonBn
£EahAayn.

fppt.com
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A1o Tov KUKAo {wng
Tou EBV otnv avantuén
PTLD...

O EBV elogpxetal pécw tou opoda-
puyya kal Sleloduel oto PAEVVOYOVLKO
emBOnALo. MoAuvel ta umofAevvoyovia
B-Aepudokuttapa, emBarloviag tnv
Ekdpaon Twv LKWV yovidiwv kabwg to
HOAUGEVO B-Aepudokuttapo SLEpxetal
To PAAOTIKO KEVIPO Kol WPLHALEL
Kamowa poAucpéva  pvnUoOVIKA  B-
Aepdokuttapa oe “latency” adrvouv
TO BAAOTLKO KEVTPO KOl ETILUEVOUV EVW
onopadikad kamota AAAa wpLudlouy o
AL ATOKUTTOPA TIOU EAeLVBEpwWVOLY
“virions” oto oledo. O moAAamAa-
OlAOMOG TwV MOAUCUEVWVY B-Aeudo-
BAaotwv eumodiletal amd ta LSk
yla tov EBV CD8 CTLs. Evtoutolg, n
e€wyevng koL pn 8K OVOOOKATO-
otoAnl Swatapaocoel tnv CTL  Slope-
oohafoupevn mapeUNOdlon, ETMLTPE-
TIOVTOG TOV TOAAQTMAQCLOOUO TwV B-
AepdoPBAactwv KAl TNV avamtuén
PTLD.
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.. TPATNYIKEC d1apuync Tou EBV
amd Thv avoooAoyIKR €TTITAPHhoN

«EBV: bag of tricks»

Martinez OM & Krams SM: Transplantation 2017, publish ahead of print

fppt.com



EBV: immune evasion strategies...

(1) TMapaywyri xuroxivioy
(1) TMapepPoAri oric 0doUc mapoudiaonc avriydvwy

(1) Kwdixomoinon miRNA - Mera-psrapoaorindg poBuon yowdiwy




TTapaywyri xurosviry

O EBV kwdikoTolei d1dpopec TpWTEIVEC TTOU UTTOPOUV va KATAOTEIAOUV ThV
avoooAOYIKNA aTtdvTnon Tou {EVIOTA . To m/o TpavraxTo mapddslyya apopd TNV
IL-10.

BCRF1: mapdye! pia mpwTeivh Tou AUTikou KUkAou Tnv vIL-10 (opoAoyia pe
Tnv cIl-10) pe avoooTpoToOINTIKEC IKAVOTNTEC

MTmopci va avaoteiAel Ta Taénc I HLA, ICAM kai Tnh B7 ékppaon ota
avBpwTiva HovokUTTApd

MoAuopéva amé Tov EBV MC: au€nuéva emmeda IFNy, II-2, IL-10, TNF:
OUVEIOPOPA OTNV KATAOTOAR ToU TTPOPAEHOVWOOUC KUTTAPIKOU TTEPIPAAAOVTOC
To LMP-1 eAéyxel Tnv mapaywyn tn¢ IL-10, diatapacoovrac Thv avooiakhi
amokpion



TTapeyBoAr oric odoUc mavouoiaonc avriyovwy

H mpwTeivn Tou AuTikoU TtpoypdupaTtoc BNLF2a tapepupdAAeTal otnv
«popTWON» TWV TETTIdiWY ota Taénc I popia

To id10 kal AAAeC TpwTEiveS Tou 1oV 6TTw¢ h BGLFD kai n BILF1

TTapeppoAn uttdpxel kai atnv 086 Twyv Taénc IT mou eival onpavTiKAC yid Tn
dpaoTikOTNTA TWv CD4+



Kworxomoinon miRNA - Msra-psravoaorixri pt6uon yovidiwy

EBV : o loc 16¢c mou PpéBnke va kwdikomolei MiIRNA TTou cuppeTEXOUV OTn
puBuion Tou ToAAatAaciacpoU, TnG didgopoToinong, Tou HeTaPpoAiopoU Kai ThG
eTIPiwong TWV HOAUCHEVWY KUTTAPWY

Amnotéleopa? I

Aiatapaxh otnv avayvwpion kai eEdAeiyn amod To avoooAoyiké oloThud

(1) Z1a avtikd CD4+, CD8+ ge didpopa emimreda
I. Evepyomoinon

IT. Tlapaywyn IL-12

ITI. TTapouciaon avriyovwyv



.. EBV (-) PTLDs B-kutTapikAg
apXNg




<+ EBV negative aggressive B-cell lymphomas of
donor origin after alloSCT: a report of 3 cases

I. 3 mepimwoeig povopop@ikig B-PTLD (Gray zone lymphoma, plasmablastic lymphoma,
CNS lymphoma)

IT. TTpoéAeuan 86Th (microsatellite analysis oe deiypara proyiwv Tw ANTTWY TTPIV THY
aAoMAK ka1 og deiypara Tou Asgepwpartocg)

ITI. Epgpavion pyeTd amoé pakpd AavBdvouaa katdotaon (4-12 xpovia petd Thv aAMoMAK

(tumor-specific product avixveuaipo 3 xpdvia Tpiv TV egpavion Tou Aegewparog.. Ox|
OWC Kal aTIC dpXIKEC HETA TN HETAPOOXEUON)

IV. IotopikoU copapou GVHD-mapareTapévn avooookaTtaaToAn

TTavTwc eAdaxioTa mpdypara ivar yvwaoTtd av Kai ¢aiveTdl n ouxvoTnta Tou¢ va avfavel

Federman et al, Leuk lymph 2016



Genetic landscape of T- and NK-cell post-transplant
lymphoproliferative disorders

Mereelsikez E. ev al., Onecovarger 20l6; 7(@): S768e=-48

MENETH: oxediaooc & aroreAéouara

17 T-PTLDS & 2 NK-PTLDS
o AvaAOOnKav 465 yovidia oxeTi{opeva pe veomAaopara

* O1 mio ouviBeIg PeTaAAagelc ATav o€ yovidla EmIYEVETIKWY
TporomoinTwyv (TETZ2, KMT2C, KMT2D, DNMT3A,

ARIDIB ARIDZ, KDM6B) kai adpavomoinon Tou TP53
amo ueraMa{n n eMelqm

<+ AkoAouBoUoav peTaAAGEEIC ora yovidla Tng o0dol
JAK/STAT

< O1 petaPoAéc auTég cival mapOHOIEC WE QUTEG  TOU
mapartnpouvtal ota PTCL

fppt.com
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"Risk factors for lymphoproliferative
disorders after allo-HSCT"

< Emikaipotroinon mponynOeioag peAéTng
< 26901 aoBeveic and 271 kévTpa
<> PTLDs oe 127. To 83% €vTdc Tou 1°V £€Toug

<> ()¢ peifoveg mapdayovTeg KivdUvou avayvwpiobnkav

1) Apaipeon T-AeppokuTTdpWY

2) Xphon ATG w¢ mpoAnyn Tou aGVHD

3) Mn ouyyeveic d6Tec/ «mismatched» pooxetpara (6Tav xphon ATG)
4) HAikia > 50 eTwv katd Tnv aAho-MAK

5) 2" yeTapodoxeuon




"Risk factors for lymphoproliferative

ABpoioTikN erinTwon Twyv PTLDs pera ||| ABpoioTikn eminTwon TWV TOAUHOPQYIKWY
HSCT avaAoya pe tnv opada kivdouvou ||| vs povopopyikwy PTLDs pera HSCT
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"Risk factors for EBV-related PTLD
after allo-HSCT"

<> 1021 aoBeveic oto Karolinska 1996-2011
<> Avadpopikh HEAETN TTapayovTwy KIvOUVoU Kal ékpaong

< H tAsioyngia Twv PTLD (~90%) éxel B-AcppoKuTTapIKA TTpoEAEUaN

<> 402 RIC & 619 MA
<> ATG oge 705 ( oe o6Aouc Touc unrelated & mismatched & pe pn kakondn
voohuaTa




"Risk factors for EBV-related PTLD
after allo-HSCT"

<> PTLD oc 40/1021 (4%)
< Aiapeoocg xpovog gppaviong 71 nuépec (38-1199). 210 75% Twv AoBevwy OTIC
mpwtec 100.

< H mtAsioyngia Twv PTLD (~90%) éxel B-AsppoKuTTapIKA TTpoeAsuoh

< Au€non Tnc emimrwong amd 2% mpiv 1o 1998 oe >6% petd To 2011

< 2Thv ToAuTtapayovTikh avdAuon avayvwpiobnkav w¢ onpavtikoi mapdayovTeg
Kivouvou: HLA-mismatch, EBV opoAoyik diapopd petaly AAmTn & 801N
(MmTng - kai 86tng +), RIC, a-GVHD grade II-IV, omAnvektoun, €yxuon

HETEYXUHATIKWY KUTTApWV

<> 3etng emipiwon 20% otoug PTLDs évavti 62% auTtwy mou dev epgdvioav PTLD




Absence of PTLD after allogeneic blood or marrow transplantation
using post-transplantation cyclophosphamide as 6VHD prophylaxis

konokry et al, Biol Blood Mar Transp;2013; 19:1514-7

« YTTOBAOGPQO: O péBodor mtpopuAaine amé thv GVHD emnpedlouv
TNV avooidkh amokaTtdotaon HeTd Tnv aAho-MAK kai TpomotoioUv
Tov Kivduvo yia PTLD

>

)

L)

» Kivduvoc eival 181diTepa avu€npévog evroc Tou 19V éTouc
» H T-depletion (m.x. ye Th xopnynon ATG) augdvel Tov Kivduvo

» H xopAynon evaAakTikwyv pooxeupdtwv MUD, Haplo, UCB
aufdvel Tov Kivduvo

®* 2TOUC dOUUTITWHATIKOUC daoBeveic awkopun kar eppévouca EBV
DNAaipia dev tpopAémer Tnv avantuén PTLD

>

)

L)

>

)

L)

>




Absence of PTLD after allogeneic blood or marrow transplantation
using post-transplantation cyclophosphamide as 6VHD prophylaxis

konakry et al, Biol Blood Mar Transp;2013; 19:1514-7

Characteristic Value )

Age, yr, median (range) 52 (18-75) Allograft source, n (%)

Male, n (%) 448 (57) ~Marrow, T cell replete 748 (95

Diagnosis, n (%) .

AML or myelodysplastic syndrome 308 (39) Peripheral bloo_d' Tcell replete 37(5)
Mature B cell neoplasm 236 (30) GVHD prophylaxis, n (%)
Acute lymphoblastic leukemia 69 (9) PTCy alone 313 (40)
Myeloproliferative neoplasm, including CML 52(7) PTCy on days +3 and +4 302
Hodgkin's lymphoma ) | 48 (6) PTCy on day +3 11
Mature T cell or natural killer cell neoplasm 36 (5) : ;
Hemoglobinopathy o thalasseria 17 (2) PTCy on days +3 and +4[MMF{tacmllmus 382 (49)
Aplastic anemia or paroxysmal nocturnal 9(1) PTCy on days +3 and +4/MMF 55(7)
hemoglobinuria PTCy on day +3/MMF/tacrolimus 20(2)
Bilineage leukemia 7(1) PTCy on days +3 and +4/MMF/sirolimus 15(2)
Histiocytic or dendritic cell neoplasm 2 Rituximab <12 months after allo-BMT, n (%) 63 (8)
Lymphomatoid granulomatosis 1 . .

Conditioning regimen, n (%) HLA-haploidentical 55/396 (14)
Reduced-intensity 456 (58) HLA-matched related 8/259 (3)
Myeloablative 329 (42) HLA-matched or 1 antigen-mismatched unrelated 0/130

ATG-containing conditioninmimen. n (%) 14 (2) DLI <12 months after allo-BMT. n (%) 57 (7)

Donor, n (%) - . '

HLA-haploidentical* 396 (50) HLA-haploidentical 13/396 (3)
HLA-matched related 259 (33) HLA-matched related 41{259(16)
HLA-matched or 1 antigen-mismatched unrelated 130(17) I HLA-matched or 1 antigen-mismatched unrelated ~ 3/130(2)




Absence of PTLD after allogeneic blood or marrow transplantation
using post-transplantation cyclophosphamide as 6VHD prophylaxis

konokry et al, Biol Blood Mar Transp;2013; 19:1514-7

o« ATTOTEAEZMATA-ZYZHTHZH:

>

% 785 aAMoMAK pe PTCY: amé autolg 762 pe «emapkh»
TtapakoAouBnon dnA TouAdxioTov via 1 €To¢

Xwpig routine EBV - monitoring

Kamoior éAapav DLI yvia dAAo Adyo

Kavévac dev éAape CTLs

» Eupnuara ouppatd kai pe dAAEC HEAETEC

s Aidpopec uTtoBéoeig: KAaTaoTpoPh HOAUCHEVWY KUTTdpwyv 86Th &
OEKTN, OXETIKA diaTApnon Twv &1dIkwy yia Tov EBV pvnuovikwy
T-AegpoKUTTApWY, TAXEid avoolakh amokaTdoTaon

% O éAeyxo¢ Twyv UTTOBEgewy auTwy PpiokeTal oe e€EAIEN

e

*

e

*
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Splenectomy prior to allogeneic hematopoietic SCT increases the risk
of PTLD

Feitifieitiofihefeditio SUhlinsMEeitfalNBoneMMarSzanspl
20145 494634

Karolinska 1995-2012

Avadpopikn HEAETN vyia Tnv emidpaon TNC OnwANVvEKTOHNG oTnv E€KPaon Twv
aoOevwyv

BpéOnke o011 TO pOvo oTo omoio diEwepav o1 aoOeveic ATav n eppavion Tng PTLD

Epunveia: oto ownAnva edpalovrai oOxXedOV KAT AWOKAEIOTIKOTNTA KATOIO!
uromrAnBuopoi Twv B-Aeppokuttdapwyv (CD5+ B1) o1 owoiol e€aokolv onpavriki
avoooppuOpioTiIKR dpadaon. EEoU kai n owmAnvekTopun euvoei Tnv avantuén Twv
EBV-blasts

TTpopAnpa Tne HeEAETNG: mepieAaupave aoBeveic mou eixav umoPAnOei oe MA &
RIC To omoio £éxel ouoxeTioOcei pe auénpévn emintwon PTLD

Ewnionc apkeToi ano autoU¢ eixav wapel ATG

2TV avaAuon TwWv UmoKAaTNYopIWV wAVTWC @aiveTdl KArwe¢ auénuevn ewimtwon
pHeTall auTtwv mou eixav uroPAnOci oc omAnvekToun Kai gixav Aaper ATG




Donor CD4 T cell diversity determines virus reactivation in patients

after HLA-matched allogeneic
RiifiEe J.ci cl.Am JUFEaSp) 201885 il 2i70=S)

w

H kaBuotepnuévn avoooAoyikn amokdtraoraocn Twv T-AeH@OKUTTAPWY OTOUG
MnTec aAMo-MAK ouoxetifetar pe auvfnon oTnv evepyomoinon WV o€
AavOavouoa karaoraon

. MeAéTn Twv yovidiakwv avadiatalewv Ttou TCR- p oc CD4+ kai CD8+ o¢

23 36TeC mpIv Kal PHETA Xophynon GCSF

. Aev unipxe diapopd mpiv Kai HETA TR Xophynon GCSF
. Ta CD4+ emdeiklouv pHeyaAUTepn molkiAia otov TCRpPp ané Ta CD8

ave€apTnTta amwo Tn xopnynon GCsF

. H moikiAia oto pemepTopio Tou TCRPp ora CD8 peiwverar gye Tnv mdpodo TNC

nAikiac

. EvroUToic, n ouoxéTion Tou pemepTopiov Twv CD4 T-AcppoKUTTApWY TOoU 80TN

HE Ta KAIVIKG dcdopéva amoKAAUYe OTI eUPUTEPO PETEPTOPIO OUOXETI(ETAI HE
HIKpOTEPN ouxvoTnTa evepyoroinonc CMV kai EBV

. Avaloyn ouoxEétion dev aveupédnke yia ta CD8




P

Risk factors and predictive scoring system for post-transplant
lymphoproliferative disorders after hematopoietic stem cells

transplantationonor
Fujjimotiofetal N BiolNBloodtMarriizansplant 20119

% Aplastic anemia was identified as a significant risk factor for PTLD.

% Cord blood had an approximately 2-fold higher risk than other donors.

% Antithymocyte globulin use increased the risk of PTLD in a dose-dependent
manner.

% A risk scoring system predicted PTLD risk before transplantation (ATG,
Donor type, AA

fppt.com



.. EBV-associated PTLDs after
umbilical cord blood
transplantation in adults with
hematological diseases

Sanz et al. Bone Marrow Transpl 2015

fppt.com



<> Avadpolikn HEAETN TNG emiTTWONG, KAIVIKWY & 10TOAOYIKWY XAPAKTNPIOTIKWY,
TapayovTwy KivéUvou Kai Tpoyvwaong aoBevwy pe EBV - oxeTiopevwy PTLDs

< 288 aoOeveic oc éva kévtpo Hos 1997-120¢ 2012

< OAor gixav Adpel ATG (6-8 mg/kg) oTo oxhpa mpoeToidaciag: 241 ye MAC Kai
47 RIC

< ‘OAol gixav Aapel CSA

<> 12/288 avénrtu€av PTLD (1 moAupopikh & 11 povopop@ikh)

< Aidpeoocg xpoévoc 73 nuépec (36-812)

<> 3eThg aBpoioTikh emimTtwon 4.3%

<> OAoi eixav e€wAeppadevikn ouppeToxn (ouxvotepa Amap, omAnva, KNZ &.
Waldeyer kai pueAd Twv ooTwyv

< Emipepaiwpévn mpoéAeuon d6Th Kai Tapoucia EBV otov 10716 og 10/12



.. EBV-related PTLDs after
unmanipulated HLA-Haploidentical
HSCT. Incidence, Risk Factors,
Treatment and clinical outcomes

Lan-Ping Xu et al.BiolBlood Marrow Transpl
2015




Avadpopuiki 1184 aoBeveic 2006-2012

46 PTLD

TTapayovTec kivdUvou: TTwXOTEPN avodiaki amokaraoTtach, CMV DNAaipia
oool £Aapayv rituximab kaAutepn OS

H améAutn TiuA tng IgM tnv nuépa 30 ATav onpavTikd xapunAdtepn otnv PTLD
XapnAn amtéAuth TiA Tng IgM Thv nuépa 30 ocuoxeTi{éTtav pe PTLD
TTEPTIOPIZMOI

H didyvwon otnv mAcioyngia €yive pe Pdon Ta KAIVIKA XAPAKTNPIOTIKA XWpPig
IoToAOYIKA eTiPpepaiwon
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Figure 1. Kaplan-Meier estimates of overall survival for (A) non-PTLD and (B) PTLD probable and proven PTLD patients.
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Figure 2. Kaplan—Meier estimates of overall survival for PTLD patients treated with (A) rituximab- and non-rituximab-based therapy; (B) rituximab + DLI therapy,
rituximab alone versus DLI alone: P = .015; rituximab alone versus DLI plus rituximab: P = .036; rituximab versus non-rituximab/non-DLI: P = .062.
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EBV monitoring

PCR yia EBV-DNA oTa povomUpnva, To TAdopa i To oAIké aipa

«YTOXPEWTIKO» YIid OAOUC €KTOC amd autoU¢ mou E£xouv Adpel matched pooxeupa Xwpic
acpaiap'eon Twv T-Agp@oKUTTdpwy Kai dev éxouv diapopd othv EBV opoBeTikdTnTa peTall ARTTN
Kai 00Tn

p_lgli/gwg dev éxel PpeOei 81eOVWC amodeKTOC oUdOC avTiypdpwy Tou va TpoPAETEl TV avdmTuén

Aev uttdpx el opgopwvia yia To TOTe TPETEl Kaveic va dpxi(el Thv aywyn pe rituximab
2.¢ PTLD «og e€€MEN» To wopTio Tou 10U cuoXeTi{eTal He ThV TPOYVWAON Tou aagBevoUcg
2 € aoBevei¢ ou Aaupdvouv rituximab diamioTWwyveTal TAXEiA Heiwaon Tou YopTiou

H tpomoTmoinon Tng IS mpémel va yiveTal epooov gival e@QIKTH

Federman et al, Leuk lymph 2016




“*» "Preemptive” aywyn

Styezynski et al: 90% emTUxia peTd amd xopAynon rituximab oTnv amopuyn
Tn¢ avamtuéng PTLD

To 80% Twv Kévipwv otnv Eupwmn epappdélouv autAv TNV TAKTIKA-
ouvhBéaTtepa 1-2 dooeig

O TeplopIioUdC AUTAC TRC TPOOEYYIONC €ival n emaywyn TnG €€agdvionc Twyv B-
AEUQOKUTTAPWY Yia didoThpa TepiTou 6 punvwy - Kivouvoc Aoruwéswy

Federman et al, Leuk lymph 2016

E€etalovrar xaunAoTepeg epdopadiaieg doaeic nrol 100 mg/m2
«Low dose Rituximab for pre-emptive treatment of Epstein Barr virus reactivation after allogenic
hematopoietic stem cell transplantation»

Delapierre et al. Current Research in Translational Medicine. 2019




\/

“*» "Preemptive adoptive immunotherapy”

MeTagopd autoAoywv n aAhoyevv EBV-specific
CTLs amo opoOeTikoUg 86TeC h «37d party HLA
typed», mou moAAamAacidalovrai in vivo : ORR 94%

Federman et al, Leuk lymph 2016



\/

< Aywyn 1" ypappng

2uvnbwcg n évapén Tnc PTLD cival vwpic peTd ot HeTapodoxeuaon

APA

AuoxepAc n peiwon ThG avoookaTAoTOAAC
Tol ik N XMO vyia Tov HOAIC eyKATEOTNHEVO HUEAD

APA

MovoBepameia pe rituximab (4 epdopadiaicg eyxUoeic-60% avramokpion)

Federman et al, Leuk lymph 2016



%  Aywyn 1% ypapphe - CD20(-) PTLDs

HODGKIN i TIM

| Oepamneia |

Onw¢ auth TWV avoooeTapKWyY - HETA TR pEiwon TG
avoooKATAoTOANC




\/

%  Aywyn avOeKTIKAC - urtoTpomidlouoac PTLDs

Eav o dotnc EBV(+) .. DLIs

‘ evToUTOIC. . I

Kivouvoc GVHD...

e |

EBV-c1dika CTLs Tou Bom onwg oTnv preemptive
aywyn




\/

% Aywyn avOekTikng - umoTtpomidlouvocac PTLDs-
EBV-c1dika CTLs Tou 861N

YTTIOBAOPO

< AeiToupyikd eAAcigpgaTta oTnv avayvwpion amd TOV OpPYAvIOHO Twv
pHoAuoHévwy and Tov EBV Acpypokuttdpwy ouppaAlouv KaBoplioTika
oTov ave§EAeykTo moAAawAaociaopo Tou oTou¢ acOeveic pe PTLDs

< Kara ouvéwelia, n amwokaraoraon TNGC KUTTAPIKNG avooiagC wapEXEl
duvnTika pnxaviopo eAéyxou Twv EBV - oxeTilopevwy PTLDs

< H peiwon Tn¢ avoookataoToANC amoTeEAEi AMOTEAEOHATIKO HNXAVIOHO,
evrouToIC evioTe Oev gival oUTE emdpKNG, oUTE E€QIKTN




% Aywyn avOekTikng - umoTtpomidlouvocac PTLDs-
EBV-c1dika CTLs Tou 861N

1) Baoika mpwtokoAAa

3-4 epdopddec evioxuon ae EBV (+) AeppoPAaoTIKEC KUTTAPIKEC OEIPEC HE
OIdPKEIC aAvVTATIOKPIoEIC KAl TdpdTeETAUEVR N vivo emipiwon  Twy
EYXUOHUEVWY KUTTAPWYV

2) TaxUtepa mpwTOKOAAQ
Aiéyepon «overnight» povomuphvwy Tou 86Th amd EBV-eidikd memtidia

akoAouBoupeva amo emihoyh EBV e1dikwv CTLs pe IFN-y surface capture
assay & immunomagnetic selection pe CR oto 50%

3) Bidika via wepinTwon oppaliwv pooxeuparwv (dpa pn diaBéaipa
KUTTdpa 86Tnh) EBV-£101kd CTLs améd tpdmela vyiwyv dotwv HLA-tTyped

4) Av Kapid amo auTéC TIC eTIAOYEC , HOovn AUon n XMO




% TTpopAnuartiopoi...

1) Aiaxeipion Tng mpwipng peiwong ThC avoookAaTAoTOARC

2) Tlapevépyeiec aro To rituximab

TToAucoTiaky AcukoeykepaAhomdBOeia, aulnpévn cmimTwon PaAKTNPIAKWY
Aoipwéewy, CD20(-) avamTuoadpevol KAwvol Ttou tpokaAouv PTLDs

3) ToikoTnTa ané Tn XMO (dpa pn di1aBéoipa kUTTapa 86Th) EBV-£1dikd
CTLs amo tpdmela vyiwyv 0oTWV

4) Av Kapid amo auTéC TIC eTIAOYEG , Hovn AUon n XMO




cuUS

....2TIZ ETTIZXHMEXZ OAHIIEX
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OIL TIPOTAZEIZ TOY ECIL N'TA THN TTIPOAHYH
TEIN EBV ZXETIZOMENSIN NOZHMATSIN,
TCIN PTLDS ZYMTTEPIAAMBANOMENS2N

Allo-HSCT patie

o All allo-HSCT patients and donors should be tested before transplantation for EBV antibodies (Allu).

¢ For an EBV-seronegative patient, an EBV-seronegative donor is preferred (Bllu).

* For an EBV-seropositive recipient, an EBV-seropositive donor might be beneficial, due to the presence of EBV-positive CTLs (CIII).

o Patients at high risk for EBV-PTLD after allo-HSCT should be closely monitored for symptoms or signs attributable to PTLD or other end-organ
EBV disease (Allu).

o After high-risk allo-HSCT, prospective monitoring of EBY DNA-emia is recommended (Allu).

¢ The risk in HLA-identical family transplant recipients not receiving T-cell depletion and without GvHD is low and no routine screening for EBV is

recommended (Dllu).
Auto-HSCT or conventional chemotherapy patients

o [tis not recommended that auto-HSCT patients be routinely monitored for EBV before and after HSCT (DIII).
¢ [tis not recommended that conventional chemotherapy patients be routinely monitored for EBV before and during treatment (DIII).




OLI TIPOTAZEIZ TOY ECIL [IA THN
ATATNCIZH KAL THN TTAPAKOAOYOHXZH THZ
EBV IAIMIAZ

* Prospective screening of EBY DNA-emia by quantitative PCR is recommended after allo-HSCT at high-risk for EBV-PTLD (Allu).

¢ Whole blood, plasma and serum are all appropriate biological specimens for monitoring EBY DNA-emia (Bllu).

* Beginning of screening: no later than 4 weeks after the day of HSCT, in patients with several risk factors earlier screening might be considered (Allu).

* Frequency of screening: testing for EBY DNA is recommended once a week in high-risk EBV PCR-negative patients (Bllu); in patients with rising EBV
DNA-emia more frequent sampling might be considered (Bllu).

* End of screening: at least 4 months after HSCT in high risk patients (Bllu).

* Longer monitoring is recommended in patients considered to have poor T-cell reconstitution: on treatment for severe acute/chronic GvHD, after haplo

HSCT, with the use of TCD, after conditioning with ATG/alemtuzumab, or in those having experienced an early EBV reactivation (Bllu).

Recommendations for diagnosis of EBV-disease/PTLD

* The diagnosis of EBV-PTLD must be based on symptoms and/or signs consistent with PTLD together with detection of EBY by an appropriate method
applied to a specimen from the involved tissue (Allu).

* Non-invasive methods: quantitative EBY DNA-emia (in blood, plasma or serum) (Allu), and PET-CT/CT (BIIt). PET-CT is preferred to CT in extranodal
disease (BIII).

* Invasive methods: biopsy of lymph node and/or other sites suspected for EBV disease (Allu).

* Diagnosis of proven EBV-PTLD requires biopsy and histological examination with EBV detection (Allu).

© EBV detection requires in situ hybridization for the EBER transcripts or detection of viral antigens (Allu).




OI TIPOTAZEIZ TOY ECIL TIA THN
TTPOZYAA=H ATTO THN EBV IAIMIA

Table 6. Recommendations for prophylaxis against EBV disease.

* B-cell depletion with prophylactic rituximab might reduce the risk of EBV DNA-emia (Cllu).

* Prophylactic use of EBV-CTLs should be considered as firstline prophylactic treatment whenever possible (Cllu). 1

¢ There are no data to support any positive impact of antiviral drugs on the development of EBV-PTLD. Antiviral drugs are not recommended for EBY
prophylaxis (Dllu).

* Interferon and IVIG are not recommended for EBV prophylaxis (DIII).




OI TIPOTAZEIZ TOY ECIL I'TA THN 2I'ENH
TIPOAHYH THZ NOZQY ATIO TON EBV

Table 7. Recommendations for preemptive therapy of EBV disease.

Recommendations for preemptive therapy of EBV disease

* Significant EBV DNA-emia without clinical symptoms of EBV disease is an indication for preemptive therapy with rituximab (BIlu).
o Nospecific threshold of EBV DNA-emia can currently be recommended for initiation of preemptive therapy.

* Rituximab once weekly (1-4 doses) is recommended until EBY DNA-emia negativity (Allu).

Rituximab should be combined with reduction of immunosuppression, if possible (Allu).

. nor or third party EBV-specific cytotoxic T lymphocytes (CTL) should be considered, if available (Cllu).

o Antiviral drugs are not recommended for preemptive therapy (DIIh).




OI TIPOTAZEIZ TOY ECIL IN'TA THN
OEPATIEIA T(IN EBV-ZXETIZOMENS2N
PTLDs

Table 8. Recommendations for therapy of EBV-PTLD.

First line therapy in EBV-PTLD

1. Rituximab, 375 mg/m’, once weekly (Allu).

2. Reduction of immunosuppressive therapy combined with rituximab should always be considered, if possible (Allu).
3. Cellular therapy as adoptive immunotherapy with in vitro generated donor or third-party EBV-specific CTL, if available (Cllu).

Second line therapy in EBY-PTLD

1. Cellular therapy (EBV specific-CTLs or DLI) (BIII).

2. Chemotherapy=rituximab is a potential option after failure of other methods (Cllh).
3. Surgery, IVIG, interferon and antiviral agents are not recommended for therapy of PTLD (DIII) CNS EBV disease.

NS EBV disease

¢ Therapeutic options in EBV-PTLD in central nervous system include: rituximab + chemotherapy (BIIh), rituximab systemic or intrathecal monotherapy
(CIII), anti-EBV T-cell therapy (CIII) or radiotherapy (CIII).

I




OI TIPOTAZEIZ TOY ECIL TIA THN
OEPATIEIA T(IN EBV-apvaTikwv i Twv T-
PTLDs

TTPETTEL NA GEPOYNTAL KAKOHOH fu“f’.’u'; a.
WKAINA ANTIMETRITIZONTAL ME
KATAAANHAH XMOl
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<> AyvwaToc¢ aiTioAoyiko¢ apdywv Twyv EBV (-) PTLD

< AyvwaTn aiTioAoyia spedviong Twy pn - B-Asppokuttapikhe apxnc PTLDs kai n
diTioAoyia ThG oYiIHOTEPNG EUPAVIOHC TOUC KAl TRG XEIPOTEPNE TTPOYVWONG

< AyvwaoTto T0 VYiaTi n lyevnc Aoipwén ouoxetiletar pe peyaAUTeEpo Kivduvo
gdpdvionc PTLDs amé tnv avalwmUpwon

<> AyvwaTol ol TapdyovTeg Tou emtnpedlouv To HEYIOTO 1IKO POPTio KAl TO PopPTio
IOV aTroTeAEI To onpeio-KApTA yia Thv avantuén PTLD

<> AyvwoTn n HaKpoTpoBeaun TPoyvwaon TwV doBevwy TTou £XOUV EHHEVOV UYNAO
IKO QOPTio

<> AyvwoTo To av h emidpaon Twv ouvOdUdOUWY AVOOOKATAOTAATIKWY (QApHAKWY
dpa aBpoloTIKd n TTOAAATTAACIAoTIKA: auTO £XEl vd KAVEl UE TO YEYOVOC OTI dev
O01aBéToupe éva KaAO pPloAoyiké OeikTn ToUu va TipoPAéTtel To emimedo
avoookaTaTtoAnc oe éua dedopévo aaBevi oc pia dedopévn XpoVvikA oTiyun. TTav



"One goal of transplantation medicine has been to reach
transplantation tolerance, a state in which the immune system does
not mount a detrimental response to allograft-specific antigens in
the absence of extrinsic immunosuppression, yet is able to react
appropriately to third-party antigens. PTLD may represent a
caution point in these efforts. If the EBV antigens are trans-
planted with the allograft, achieving transplant tolerance may also
confer tolerance to EBV, which could be a very adverse outcome.
Thus, future studies of PTLD will probably unlock other important
pathways in other major disciplines of medicine and biology.”

"PTLDS" Dharnidharka VR et al, Nature
Reviews, 2016
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Accelerating immune reconstitution after
hematopoietic stem cell transplantation

/ I Tzannou &\Am M Leen, Clin & Transl Immun 2014

Center for Cell and Gene Therapy, Baylor College of Medicine, Houston
Methodist Hospital and Texas Children’s Hospital, Houston TX, USA

Aro ta rpwta kévrpo (1998) mou ypnowuonolnoe ta in vitro expanded donor-
derived EBV-specific T cells ywa va avtiuetwricel te evepyonolnoeig EBV
MeTd th petapdoyxevon generated using EBV-LCL as a stimulus

... AKkoAoUONnoe vo Memorial Sloan Kettering Cancer Center kat A\
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