JC 102

e 0O 16¢ John Cunningham (JCV) avnkel v oikoyéveld Twv 1wv Polyoma kai T10
yovidiwpa Tou €ival didwvo DNA. To 1971, 0 16¢ amouovwenke yia TpwTn @opa amd
TOV £YKEQAAIKO 1070 aoBevr pe vooo Hodgkin. O JCV Bpioketal atnv KoivotnTa Kal
mpokaAei poAuvan ae 70-90% Tou avBpwtrivou TANBUauoU, TTou cuupaivel guvABwe
omnv maidik kar €pnPikA nAikia. JCV mpokaAei PML (Progressive Multifocal
Leukoencephalopathy) kar ey@aviletTar w¢ €mi 10 TAEIOTOV 0  KATAOTOON
QVOOOQVETTAPKEINC

Zyoliaouoc: K. MeAdvncg,
Eiéikevduevoc latpdg, Nevpodoyikd Tunua




. EIZOAOZ TOY I0Y

e O 16¢ dicigodlel 010 AVBPWTIVO CWpa
MEOW TNG EI0TIVONG I ATTO TOU OTOPATOG
amd vepd POAUCUEVO  PE  oupa 1)
KOTTPAVWY atrd poAuapéva aroua. Metd o
JCV Ba avamrucer Ttomikry dicioduan
0€ QUUYOOAWTA OTPWHATIKA KUTTOPA KAl
Aep@okUTTOpO.

o Mmopei va €i0éABel oe  AavBavouoa
@aon Kal va givar adpavns g€ KATOI0
MEPOC TOU OWUATOG OTIWG N ApUYOaAN, 0
VEPPOG, 0 AEUQIKOG 10TOC KOl O
MUEAOG Twv oaTwv. ETavepyotoinan Tou
10U yivetalr  ouvBw¢ aTov 10TO TWV
VEQPWV KOl TOU EYKEPAAOU.

Primary infection

Infection is thought to occur
following inhalation of virus,
primarily in tonsillar tissue,

Sites of latency

Latency is established in

the Kidneys and bone marrow.
JCV gene rearrangements are
found in patients with PML.

Reactivation

Immunosuppression facilitates
reactivation of JCV. Virus detected
in bload is predominantly cellassociated,

Neuroinvasion

The JC virus is thaught to be
transported across the blood-brain
barrier within B cells. Subsequently,
JCV can establish productive
infection of oligodendroglia.

_-B lymphocyte

.~ Red blood cell
™~




ENTOMIZMOZ THZ NO2OY PML

H Acukoeykepalotrabela Adyw tnG voéoou evioTileTal KUPiwWS aTnv UTTOPACIWAN AUKA
ougia  Kal €TNPEACEl KUPiWG TOUG PBPEYMATIKOUC Kal IVIOKoUG AoBouc. QaTéo0, o€
OPIOMEVEG TTEQITITWOEIG, WTTOPEI ETMIONG va EVIOMIOTEI 0T QAId oucia. Eival pia
TTOAUEDTIOKT VOOOC KaIl PTTOPET ETTIONG va BPeBei aTo OTEAEXOC KAl OTn TTapEYKEPaAAida

2uvnOn veupoAoyIKG CUUTTITWUATA
Alatapayéc opaoewg (45%) (Ouwvuun nuiavoyia )
[vwalakég diatapayéc (38%) (avola, auyxnan , dlatapaxéC GUUTTEPIPOPAS
KivnTiKEC dlaTapaxéC (MOVOTIAPEDT 1) NUITTAPEDN )
Atagia
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NAOODYZIOAQTIA

To 1eAIk6 0TddI0 TG PML mepiAapavel emavepyotroinan Tou 100, avarrapaywyry kal d1adoon a1o KN evog
avBpwmivou ¢evioTh. O 16¢ peTadidetar  amd v TEPIPEPEIN PEOW Twv B-Aep@okuttdpwy . Evidc Tou KNZ, o
16¢ JC avarmapayetal Kara mpoTiunon o€ oAlyodevdpokUTTapa, Kal ot HIKpOTEPO Babud o€ aoTpokUTTaPO,
eMEIdN) auta 1o KUTTApPA €KPPACOUV QUOIKOUC KUTTAPIKOUG METAYPAPIKOUG TIAPAYOVTEG OI OTI0iol Eival
amapaitntol yia TV avtiypagr tou 1ou. MNpookoAwvrar g 5-HT2A utodoyeic aepotovivng. MNpdoareg
MEAETEC Oeixvouv OTI TTAPEYKEQANIDIKA KOKKIWAN KUTTAPA QaiveTal €TTIONG VA EKPPACOUV TOUG KUTTAPIKOUG
TTAPAYOVTEC PETAYPAPNAG TTOU XpelddovTal yia TV avaTtrapaywyn Tou 100 JC, kal 011 0 16¢ UTTopEi va aviyveubei
010 70% Twv acBevwv ye PML.




AIAINQ2H

MRI eyke@aAou

ONI1: Zuyva gival puaioloyikn n mapakevinon otn PML .Ze Aiydtepo ammd 25% Exouue
mAelokutTdpwon oto ENY ta omoia givar povokutrapa .Alevepyeital PCR oto ENY
yia 1o DNA Tou 1ou ( >100 avriypaga/ul). Apvntikiy PCR dev amokAciel T diayvwan g
PML . PCR o10 ENY

éxel evaionaia 74% €wc 93% kar 92%

£wg 99% ege1dikeuan.

Bioyia eykepalou (anti-SV40 avriowpa) 64% £wc 96% cuaiabnaia kai

100% €1d1koTNTa. O Kivduvog ETITTAOKWY €ival

2,9%

KAIVIKI) ouvekTiunan acBevoug










Patient with progressive neurclogical symptoms
in an immune suppressed patient or on immune

modulatory therapny

¢

MRl scan with and without gadolinium

Ring enhancing lesions, gray and white
matter involvement, massive edema:
consider other infections, turmor,
infarce atc

High signal intensity cerebral gray-white
Jjunction or brainstem white matter
lesions on T2 or FLAIR images,

+ enhancement £ mild mass effect

Workup for other disorders (eg. ,
CHMS wvasculitis, PRES, VZV
leukoencephalopathy, malignancy, etc)
and repeat CS5F PCR for JCV

!

C5F for X2V PCR

Megative

Brain biocpsy for histology,
immunchistochemistry J in situ
hybridization
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PML KAl KATAXTAZEIX ANOXOKATAZTOAHZ

PML AND ASSOCIATED IMMUNODEFICIENT CONDITIONS

Hodgkin and Non Hodgkin Lymphoma
Human Stem Cell Transplantation
Waldentrom Macroglobulinemia
Myeloma

AIDS

~ - -

1+ %3 Drugs Associated With Progressive Multifocal Leukoencephalopathy3.!

Classes of Drugs Specific Agents
Chemotherapeutic Purine nucleoside analogues Azathioprine, cladribine, fludarabine
Agents Alkylating agents Carmustine, cyclophosphamide, dacarazine
Monoclonal Antibodies Basiliximab, daclizumab, efalizumab, etanercept, infliximab, muromonab CD3 (OKT3), natalizumab, rituximab
Other Immunomodulators Glucocorticolds, levamisole, methotrexate, mycophenolate, sirolimus, tacrolimus




XAN KAI PML

o Oc¢pameutikd oxAuata yia 1 XAA: povoBepareia ye chlorambucyl i cyclophosphamide.
2uvduacopévn Beparteia pe cyclophosphamide, vincristine and prednisone. 21 dgUTEPN YPAUMA
gival 1a avaloya Ttoupivwy (fludarabine)j Ta povokAwvikG avtiowuara(rituximab A
alemtuzumab)

o [lpivamd 10 1990 PML BewprOnke HOAUCHATIKRA ETTITTAOKI) OTOUC A0 BEVEIC pE utToTPOTTIAlOV N
TTPO0OEUTIKO Aépwua Hodgkin trou uttoPARBnke o€ aywyr pe aAKUAIWTIKOUC TTAPAYOVTEC N
aktivoBepareia.Metd to 1990 PML trepiypagetar 6o kai mepiocotepo o€ aobeveic ue B-CLL
Trou éAaBav Bepartreia pe pAoudapaBivn kai o€ acBeveic e NHL peta amd petaydoyeuan mou
eEAapav 1oxupa XNUEIOBEPATIEUTIKA OXAMaTa

Table 1. Staging system according to Rai and Binet for CLL

Binet stages Rai stages Median survival
Hb 2 10, platelets = 100 000, < 2 0 Lymphocytosis in blood and bone
sites involved marrow

Hb 2 10, platelets = 100 000, = 3
sites involved

Low risk A > 10years

Intermediate risk B | Lymphocytosis + lymphoadenopathy 5-T years

Lymphocytosis + splenomegaly and/
or hepatomegaly
High risk C Hb<10,orplatelets <100000 | Lymphocytosis + Hb <11.0 <34 years

IV Lymphocytosis + platelets < 100 000




H pdAuvon pe 16 JC mpokaAei Tnv TTapaywyr) avtiowpdtwy . ApXIKA, TTapatnpeital
uia amokpion IgM tou ot ouvéxela avrikaBioTatal amd avriowyara 1gG Tou
Tapapévouv BeTika yia OAn T {wh. QoTdéoo, autd TO avTiowuata Ogv  Eival
TTPOCTATEUTIKG aTNV PML.

H kuttapik avoaia ival n kopia dauuva €vavtl Tou 1ou JC. Ze aoBevei¢ ye CLL
UTtapxel Mo ahhayn otnv €kepaan yovidiwv g€ T AEUQOKUTTAPA. ZUYKEKPIMEVA,
utrdpxel amotuyia ota CD4 kaBwg kar diagopotroinon Twv CD8 T kuttdpwv o€
YmoaUvoAia Th1. Q¢ ek T00TOU, 01 ACBEVEIC Eival TIEPITTOTEPO TTOU €ival ETTIPPETIEIC OE
loyevn) Aoigwen. H mrapouaia CTL €1dikwv yia Tov 160 JC oxeTieTal Ye TTAPATETAMEVN
emBiwon g aoBeveic.

EmmA¢ov, Ta B kUTTapa Twv aoBevwy pe CLL eriong TGF-B, ou Exel
QvOOOKATAOTAATIKO POAO TTOU UTTOPEI

VA TTPOKAAEDE] TOV ATTOKAEIOUO TOU TTOAAATTAQCIOCNOU TwV AEUPOKUTTAPWY KAl
TNV EVEQYOTTOINGTN KOBWC Kal TNV TTAPEPTIOION TNG EVEPYOTTOINANG TOU HOKPOPAYOU
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PML KAl 2APKOEIAQ2H h

Progressive multifocal

. . . Clinical Neurology
leukoencephalopathy in patients with b siNersegs
Sarco id OS iS S wiww.clsevier.comflocate/clineuro

m (Case report
Progressive multifocal leukoencephalopathy as first

ABSTRACT e i L o
L . o N manifestation of sarcoidosis

Objective: To describe characteristics, risk factors, and treatment outcome of progressive multi-

focal leukoencephalopathy (PML) complicating sarcoidosis. Sylvie De Raedt™*, Patrick Lacorb, Alex Michotte ¢,

Methods: A retrospective chart and literature review was performed. Patients were identified Anja Flamez®, Guy Ebinger*

through.records from physicians of the Groupe Sarcoidose Francophone. Each case was com- * Departetof Neuoogy UL Brusel, Bresls,Begian

pared with 3 controls. ® Deparment of Infectiology UZ Brussel, Brussels, Belgium

< Department of Pathology, Brussels, Belgium

Results: Ten cases were found (8 men). The median age at sarcoidosis diagnosis was 34.9 (+6)
Received 3 July 2007; received in revised form |2 September 2007; accepled 14 September 2007

years. PML and sarcoidosis were diagnosed concomitantly in 2 cases, while sarcoidosis was
previously known in 8 cases, including 7 cases treated with steroids (mean time between sar-
coidosis diagnosis and PML was 114 [+99] months). The mean CD4 cell count was 215 (+139)/
mm?. Neurosarcoidosis was thought to be the problem in 8 cases and treatment was intensified,
delaying PML diagnosis by 4.5 (+3.9) months. Eight patients received PML-specific treatment. AR ety bt e ST bt e el e
On the-wr‘ro.le, 6 patients died of PML within a mean T.llﬂ.19 of 8(+4.3) rnonths.. Patients with PML T . i 8 tewukogca nd rcogica sublaton. Toour knowledge e asucaton of L v —
were significantly younger than controls. When combining our 10 patients with another 20 from wilhout previous immunosuppressive teatment ha only been described in a few cases, none of them weretrated with cidofovi

the literature, we found that 17 patients (57%] died from sarcoidosis-associated PML; thus, the © 2007 Elsevier B.V. All ights reserved.

fatality rate was 57%.

Abstract
Progressive multifocal leukoencephalopathy (PML) is a demyelinating neurologic disorder caused by a polyomavirus, called JC virus,

) o o ) ) ) Keywonds: Progressive multifocal leukoencephalopathy; Sarcoidosis; Cidofovir, Lymphocytopenia; Immunocompromised
Condlusions: PML during sarcoidosis is often misdiagnosed. It is not associated with severe CD4 lym-

phocytopenia. Fatality rate is high in comparison with PML associated with other conditions. Inter-
rupting immunosuppression remains the mainstay of treatment. Neurology® 2014;82:1307-1313
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Case report
Progressive multifocal leukoencephalopathy developing
in advanced pulmonal sarcoidosis
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> Ta didaypara amd mv emodnuia tou AIDS éxouv emonuavel ta CD4 kuttapa wg
KEVTPIKA aTnv TTPOANWN Tn¢ PML. Z1nv Tepimmwan Tng oapkoeidwang, aparnpeital
XaunAog apiBudc kuttdpwy CD4 ag aoBeveic Tou avamruooouv PML.

> PML epgaviletar eriong otnv 1010maB CD4 Aeygokutrapotrevia, e Eva péco CD4
apiBuéc 142 xuttdpwv / mm3. Etol, n PML otn oapkogidwon dev utmopei va
ammodoBei o€ avoaokataaTaATIKA @apuaka ) CD4 AepgokutrapoTrevia uovo, yeyovog
TTOU UTTOONAWVEI TTI0 TTEPITTAOKOUC BOCIKOUC UNXAVIOUOUC.




/
OEPATIEIA

o Aev urdpyel Beparreia Kar KUPIWG GTOXOC €ival N ATTOKATACTAGT TOU AVOCOTIOINTIKOU
OUOTAUATOG

» Cytarabine (xnueI0BEPATTEUTIKO)

 Cidofovir (avtiiko @ApuaKo)

 Topotecan(xnueloBepateuTiKG-avaaToOAEAS TN TOTTOIGOMEPAONC)

» Mirtazapine(avraywvioTic Twv uttodoxEwv aepotovivng SHTA kal SHT3)
 |Interleukin 7

* Mefloquine

» Maraviroc (avraywvioTic Twv utrodoxéwv CCRSY, eykekpiuévo yia aobeveic pe HIV)

o EI10IkA Bepatreia pe T kutt@pwy - Mia mreipauariki Bepareia yia Tnv PML mrepiAaufavel
N XPAo™N KUTTapoTogIKwy T KUTTApwVY TTou Trapdyovtal amd ddtec. AuTA n TTPOCEYYION
Exel xpnoluotromBei yia 1 Beparmeia ¢ péAuvong amd Tov 10 NG BK petd
uetapdoyeuon PBAaoTikwy Kuttdpwy. Autd ta T KUTTOpa €mAEXBNKaV Adyw TN
VEVETIKIC KAl avoooyovou opoldtntag peracu tou 1ou BK kar tou JCV, 1n¢ aimiag g
PML.




MPOrNQSH

e To moooaTtd Bvnaiyotnrac ¢ PML 1rou oxetiCetarl pe aipatohoyik@ voorjuara €ival
mepioootepo amd 90% . H acBévela €xer taxeia kAvik €CEAign kai otav dev
avTIMETWTTICETAI APECWG, N WETN TUVOAIKY emIBiwan civar Tepitou 3,5 PAves. Méxp
Twpa dev UTTApXE! €101KA Beparreia diabéaiun yia v emrayouevn amd JCV PML.

o Taemimeda JCV pmopei va gival TpoyvwaTikoi Oeiktec o€ aaBeveic ye PML. Mia pikpr
ueAétn diamrioTwaoe 011 o1 aoBevei¢ pe xaunAo Bdapog JCV (50 £wg 100 avriypaga / mL)
010 eykepalovwriaio uypd (CSF) eixav peyahltepn emiBiwon amé Toug aoBeveic pe
uwnAR empBapuvon JCV.




