BK / JC virus:

[lwg pTTOpOUNE VA
TTPORBAEYOUE TNV
ETTAVEVEPYOTTOINON;

Avva-Aifa AehaoTik MD, PhD
AlgatoAoyog
Emotnuovikdg 2uvepyatng MNaboAoyikig KAivikAg MINIT




Aopn, BioAoyia Kai mCEsmEEM
EMTIONUIOAOYIQ TOU 10U D
| ¥ HNEEN

MapdyovTeC KIVEUVOU yia T
£TTAVEVEPYOTTOINDN S AEESEEREEEEE
CHRECHER
HTHEER
B BEEER
EERTHER
S ] ]
"HEEEER
EEENEER
ECECHER
“HECHER
EEN HEEEE

| ¥ HEENEEER

| ¥ HECHEn

2 EECEEEER

| EEENEEEEER
§ FEEEENEER

| EEENENEER

SEE FHEEER

LI
MEeAETEC KAl CUOTATEIG

|
TTPOPUAAENC '=

OEPATTEUTIKEC TTAPEUPATEIC




VP1

VP2 BK polyoma virus

VPa
Hislorne

Ganomic Dka,

John Cunningham (JC) polyoma virus




i 1]

, p , NN
Aopn, BioAoyia kail emidnuioAoyia - BK L EEE
NN

1]

DNA 10¢, avBekTIKOG 0Tn BEpuavon Kail Je IKavoTnTa va ([ ]
TTAPAUEVEI AOIMOYOVOG OTO TTEPIBAAAOV (ETTIPAVEIEC, '.==
A 1]
atToBANTA) .===
80-90% Tou evhAIkou TTANBUCOPOU TTIOTEUETAI OTI £XEI VOO OEI 1]
aT1rd TOV 10 JE APXIKN €KBeon aTnV TTPpWIKN TTaIdIKA NAIKIa ===
(40% TV TTAIdIWY S ETWV) ]
H TN

, , , , , i HEEN
[Mapauovn adpavougs 10U aTa VEQPIKA wWANVapIaKa 11T
£MIONAIOKA KUTTOPA KOI TO oupoBnAIoKd KUTTOpA .==
1]

H 000¢ uetrddoong dev gival capwe Kabopiouévn, Toava ll===
MECW OIEAOU N AVATIVEUOTIKWY EKKPICEWV 1T
HEER

ATTO TNV 41 SekaeTia TN {WAS TTAPOUCIAZETAI EAGTTWON TWV shEE
EIOIKWYV Yia ToV 160 CD4 Aeu@okuTTapwy Pe TTapAdAAnAn Ttrwon i 1T
Twv emtedwy IgG .':::
]

AloppayIkr] KUoTITIda — Ne@PIKA aveTTapKela uE
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DNA 10¢, avBekTIKOG 0Tn BEpuavon Kail Je IKavoTnTa va .l==

TTAPAUEVEI AOIMOYOVOG OTO TTEPIBAAAOV (ETTIPAVEIEC, T

A 1]
atToBANTA) .===
40-80% ToU gvriAIkou TTANBUCUOU TTICTEUETAI OTI £XEI VOO OEI HER
aT1rd TOV 10 JE oTadIaKr auc¢non TNG OPOMETATPOTING MEXP! Kal ===
TNV 61 dekaeTia TNG (WNG . l==

. . . . . . i EEER
[Mapauovn adpavoug 10U aTa VEQPIKO I0TO, TO HUEAO TWV 11T

OOTWYV KOl TO AEUPIKO I0TO .==

[TpoioUoa TTOAUECTIOKI AEUKOEYKEPAAOTTABEIO (KUTTAPO ll===

OTOXO0G TO OAlYODEVOPOKUTTAPO) EEN
HEER
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ETravevepyotroinon - BK

ACUUTITWHATIKNA 10upia o€ 5-10% TwV AVOCOETTAPKWV
(NAIKIWPEVOL / EYKUPOVOUOTEG)

YWwnAd 1TooooT1d 1oupiag £wg Kal 01o 80% Twv atOopwy
META atTd aAAoyevr) HSCT, uwnAf voonpdTtnTa PETA
ATTO JETAUOOXEUON VEPPOU

N6ooc 010 5%-20% Twv HSCT YeETAUOOXEUMEVWIV —
KOTA KUPIO AOYO OTNV TTEPIOO0 EYKATAOTAONG TOU
MOOXEUHATOC (2N-4" edouada) ) 2°-3° urva

2.€ AVOOOKATEOTAANEVOUG AOBEVEIC TUNUATA TOU
YOVIOIWMATOG TOU 10U UQIioTaVTAI OTTAAEIPN 1)
OITTAACIACNO, 0ONYWVTAG O€ VEEG TTAPAAAQYEC TOU 10U
ME TTAEOVEKTNMA TTOAAQTTAQCIOOMOU Kal uynAoTEPQ
TTOCOOTA IAIMiag
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EtTravevepyotroinon - JC T
SO HEN

JHEN

Etreicodiak acuutrTwaTikn loupia o€ 5-10% Twv “===
QAVOOOETTAPKWY (NAIKIWPEVOI / EYKUPOVOUOEG) % EEEE
“HER

H emimrwon petd T HSCT utrohoyiletal o€ 35,4 avd o R
100,000 person-years, 010 5% TWv aocBevwyv pe AIDS ¥ EEE
OTa TTPWTA XPOVIA TNG £TTIdNUIAg, o€ aoBeveig ye MS . ====
Kal UTTO avoooBeparreia (natalizumab, efalizumab, “HEn
rituximab, brentuximab, fingolimod, tacrolimus...) T .|===
JHEEA

H vOooC JETE TN HETAPOOXEUTN UTTOPET Va KBNAWOEI S aEE
atrd 1,5 yAva €wg Kal JETA aTro Xpovia i NEEE
SHEEEN

Y€ AVOOOKOTEOTAAUEVOUC AOBEVEIC TUAPOTA TOU .====
YOVIOIWMATOG TOU 10U UQioTavVTaAl OTTAAEIPA 1) [ EEEN
OITTAACIAONO, 0dNYWVTAC O€ VEEC TTAPAAAQYEC TOU 10U 0 .===
ME TTAEOVEKTNHUA TTOAAQTTAQCIACHOU Kal uwnAOTEPA H NEEEE
TTOC0OTA IaIdiag Kal TT8ava aAAafouv Tov TPOTTIoNO .'=====
TOU 10U .l.===
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Avixveuon BKPyV og aoBeveig petd aré HSCT R
NN

A HEER
>107 genomic copies/ml ota OYPA 0 ===
o FHER

guaioOnaia 86% kai 1I51KATNTA 60% PEm
H TN

>103 genomic copies/ml oto AIMA N NEEE
T

evaioBnoia 100% kai €181IKOTNTA 86% LT
N NHER

Cesaro et al. J Pediatric Infect Dis Soc, 2015 SHEEEN
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Avixveuon JC ] ] ]]
NN

o HEEN
ENY: pnikpotepn evaicOnaoia (~72%) [ .=====
Bioyia eyke@aAikou 10ToU TTapauevel To golden standard 5 EUEEE
o HEN

H ENEN

AETHEER
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2.UvOouaoTIKA BAGBN TOU oupoBnAiou AOyw

€KOEONC O€ KUTTAPOTOEIKOUC XNUEIOBEPATTEUTIKOUC
TTAPAYOVTEG (KUKAOQwO@auidn, ummouocouAgavn, TBI)

TaxE€wg TTOAAaTTAaOIa{OUEVOU 10U TTOU £XEI DIA@UYEI TNG
QVOOOAOYIKAG ETTITAPNONG

aAAOQVTIOPACTIKOTATAC TWV GVOOOKUTTAPWY TOU O0TN

AIMOPPATIIKH KYZTITIAA
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AIMOPPATIKH KYZTITIAA . .EEE
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2NMEIQ / CUPTITWHOTA KUOTITIOOG ===

(GAyoG KaTwTEPNG KOIAIOC, ouxvoupia, QUCOUPIKA evOoXARuaTa 1T
HEN
M ] i de 2 L .ll==
OKPOOKOTTIKA algaTtoupia (>grade
P " aipatoupia (>g ) CEEE
]
i
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Mapoucia BK ota oupa og >107 copies/ml EEEEE
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Incidence of BKPyV-HC according to type of transplant ant patient age

Setting

Percentage incidence, median (range)

Allg-HSCT

13 (7-25)

Mo. of patients
L[] ]
2096 N 1]

Haplo-HSCT with post-transplant cyclophosphamide exposure

24.5(19-54)

179 H TEN

Auta-H5CT

Adults

Children

Adult and paediatric population

0

16 (7-54)
18 (8-25)
16(13-19)

118 ‘H HEEN
1413 ‘HNEN
724 o EEEEN
206 SENEN

Allo-HSCT; allogeneic HSCT; Haplo-H5CT: haploidentical HSCT; auto-HSCT, autologous HSCT.

12

Cesaro et AL, J Antimicrob Chemother, 2018 NEEEEER



20voyn TwV KUPIWV TTapayovTwy KivoUvou yida ThV avarTugn
aIgopPAYIKNG KUOTITIOAG atrdé BK

Risk factor

No. of studies

HSCT type/total no. patients

BKPyV positivity in
urine
blood
Other viraemia
CMV
HHV-6
Stem cell source
ucB
PBSC
Type of donor: unrelated
Type of aGVHD
aGVHD
II-1V grade
III-1V grade
aGVHD and high BKPyV viruria
Type of conditioning
ATG
cyclophosphamide
high-dose busulfan
myeloablative conditioning
Age at transplant: =7 years

$§ 143331

—

I

T )

Allo-HSCT/507
Allo-HSCT/426; Auto-HSCT/25

Allo-HSCT/50
Allo-HSCT/88

Allo-HSCT/814
Allo-HSCT/323
Allo-HSCT/175

Allo-HSCT/90
Allo-HSCT/117
Allo-HSCT/491
Allo-HSCT/31

Allo-HSCT/117

Allo-HSCT/200; Auto-HSCT/118
Allo-HSCT/117

Allo-HSCT/175

Allo-HSCT/88

Allo-HSCT, allogeneic HSCT; UCB, umbilical cord blood; PBSC, peripheral blood stem cells; aGVHD, acute GVHD; ATG,
Cesaro et AL, J Antimicrob Chemother, 2018
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[Tpo@uAacn

Fluoroguinolones

Hyperhydration
(during conditioning)

Bladder irrigation

No. of studies
References
Type of study

No. of patients

Retrospective, 2; cohort-prospective, 1.

294 (155 ciprofloxacin, 149
no ciprofloxacin).

1
21
Prospective,
randomized.
147 (71 at 2mL/kg/h + mesna vs

76 at 4 mL/kg/h and forced diuresis).

—

%]

1

Cohort-prospective versus
historical control group.

80 patients vs 40 patients (historical),
3-way Foley catheter used.

Efficacy Reduction in BKPyV reactivation and The incidence of HC was similar No significant reduction of HC
HC incidence®*; no efficacy in in the 2 groups (26.8% vs 23.7%). overall but significant reduction of
reducing rates of clinically significant HC 4 weeks after HSCT; reduction of
HC (1 study®®). mean duration of HC and hospitalization.
Toxicity No adverse effects; beware bacterial No adverse effects; No adverse effects; beware, invasive procedure.
resistance. beware fluid retention.
SHEn
SENEN
] HNEN
HEE
¥ HEEN
[] SENEN
NENEEN
N HENEN
¥ HEn
15 N ENEN
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O¢partreia - BK

Cidofovir

DNA-i0i (CMV, ADV, HHV6, HSV, HVZ...)
Makpd nuICwn Twv JETaBOAITWY — Xoprynon atrag efdopadiaiwg

Ne@poTOZIKOTNTA — TTPOREVEDION

[MARpNG avtatrokpion oto 74% Twv acBevwyv kal eAdTTwon katd 1 log
oTnv 1oupia (38%) kai Tnv 1aupia (84%)

AuvatotnTta Xxoprnynong evOOKUCOTIKA ue auvoAIKr avTattokpion 43%
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[
Leflunomide
Vidarabine
EvOoKuOTIKO UaAOUPOVIKO VATPIO, 0IoTpoyova, TTapayovTag FXIII

N
Emdi6pBwaon kal atrokataocTaon TnNG aKEPAIOTNTAS TOU oupoBnAiou
(KOAAQ IVIKN G, BAAaNOC UTTEPPAPIKOU OCUYOVOU)

H
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O¢partreia - JC

2Touc aoBeveic ue HIV o otdxoc ival n BeATIOTOTTOINON TNS AVTIPETPOIKNG
AyWwYnNG¢ Kai 0 EAeyxog Tou 10U (augnon TN empiwong o€ 1 £€10¢ a1mo 10%
o010 50%).

2.TIC UTTOAOITTEC OUADEC AOBEVWV N AVTIMETWTTION OouvioTaTal OTNV
EAATTWON TG AVOOOKATACGTAATIKNG AyWwYNG...

To Cidofovir TTapouaiddel evepyoTnTa in vitro aAAG N ATTOTEAEOUATIKOTNTA
TOU TTAPAMEVEI AYVWOTN iN Vivo

‘Exouv dokipgaoTei TTOANATTAOI AAAOI TTAPAYOVTES OTTWG
mefloquine, interleukin-2, cytarabine, chlorpromazine, kai serotonin 5-HT2A
receptor blockers (e.g., ziprasidone, risperidone, olanzapine, kai
mirtazapine) kaBw¢ o JC xpnoiyoTroiei Toug uTtTodoXEIC aepoTovivng yia Triv

€i0000 TOU OTA KUTTOPA
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KUTTOpIKEG ECATOMIKEUNEVEG OEPATTEIEG

MeoeyxupaTika KUTTapQ

ETTAYOUV TNV ETTOUAWON TOU I0TOU KAl AOKOUV AVOOOTPOTIOTTOINTIKN)

dpaon
third-party
avapepopevn TTPoBpOoULPwWTIKA dpdaon

AvoooBepartreia HECW XOPAYNONS AVTHIKWY AENPOKUTTAPWY
001N, povipoucg | TTOAAATTAAG €idikdTNTAaG (EBV, CMV, BK,

HHV6, ADV...)



Hexon, Penton (ADV)
EBNA1, LMP2, BZLF1 (EBV)
IE1, pp65 (CMV)

LT, VP1 (BKV)

U11, U14, U90 (HHV6)

BT e g

S ——
N PEMCs /’f N b Pephdix
Ad\specific T cell
¥Wo:oz== WP G
CMV-spacific T call 1
# | Epv-specific T call ' . 10 days r
o e T ‘5_ ("5 Pentavalent VETs

&-Fex 10

Xopnynon TaxEwg TTapayouevwy, TTOANATTANG €10IKOTNTAG T-
AEPQPOKUTTAPWY YIa TN BepaTreia 10yevwy Aoipwéewyv amré CMV,
EBV kai BK pyetd ammd aAAoyevr) HETAUOOXEUON QAINOTTOINTIKWY
KUTTAPWYV

Protocol Code: tri-VSTs
European Clinical Trials Database EudraCT #: 2014-004817-98

FENIKO NOZOKOMEIO
. NAMANIKOAAOY
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Allogeneic BK Virus—Specific T Cells for T |

i ! ‘HNEN
Progressive Multifocal Leukoencephalopathy BT
Muharrem Muftuoglu, M.D., Amanda Olson, M.D., David Marin, M.D., i NEER
Sairah Ahmed, M.D., Victor Mulanovich, M.D., Sudhakar Tummala, M.D., CHEEER

T. Linda Chi, M.D., Alessandra Ferrajoli, M.D., Indreshpal Kaur, Ph.D., ‘HEN

Li Li, M.D., Richard Champlin, M.D., Elizabeth J. Shpall, M.D., [ .====

and Katayoun Rezvani, M.D., Ph.D. 1] ]
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3 patients - 2018 - =.===
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The NEW ENGLAND JOURNAL of MEDICINE
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2uvoyn Twv ouoTAoewy yia TN Aoipwen atmé BK 16 — ECIL-6

3 -

L)
Topic Grading Notes
Diagnosis

quantitative BKPyV viruria in allogeneic HSCT All (hu) High sensitivity and high negative predictive value for
a cut-off >107 genomic copies/mL.

BKPyV viraemia in allogeneic HSCT BIL (hu) Some authors report a higher specificity and a positive
predictive value for a cut-off >10°-10* genomic
copies/mlL.

BKPyV viruria/viraemia screening of asymptom- DII Not recommended outside of clinical studies due to

atic HSCT patients lack of effective pre-emptive treatment.
Prophylaxis

hyper-hydration during conditioning regimen BIL (t) To prevent the urotoxic effect on cyclophosphamide
and/or busulfan.

bladder irrigation during conditioning regimen CII(t) Invasive procedure, discomfort for the patient.

| ciprofloxacin DII (ht) Little effect on BKPyV replication, no effect on HC. |
Therapy

best supportive therapy (hydration, platelet AL Aim at higher platelet threshold for transfusions.

transfusion, analgesics)

cidofovir intravenous CII (u) No recommendation on the dose (either 3-5 mg/kg
every 1-2 weeks with probenecid or 0.5-1.5 mg/kg
1-3 times/week without probenecid.

fibrin glue application CIin Invasive procedure, cystoscopy needed.

hyperbaric oxygen therapy ClII Depending on local availability.

intravesical cidofovir, intravesical sodium hyalur-
onate, intravenous oestrogens, intravenous
immunoglobulins, leflunomide, mesenchymal
cells, adoptive immune cell therapy

no recommendation

Limited data and/or experimental procedures.

HC, haemorrhagic cystitis; h, historical control group; t, transferred evidence; u, uncontrolled study.
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