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SCHEMATIC DIAGRAM OF THE OCCURRENCE OF PML IN THE US.

HE 9 800,000 cancer survivors

= 2_100,000 rheumatoid arthritis
with mmmunotherapy

Immunologically Healthy Persons

« == 00,000 bone marrow transplants

= 1326000, 71.000 and 65.000 MS patients
treated with natalizumab, fingolimod and
diunethyllumaratle respectively .

[E 250,000 HIY 1111‘1;‘4:'1.'6*:3

representsd B0-90%% of PML case

Until recently HIV/PhL ]
5

PML Cases




Mad-1 straim {usuallby found in the brain or CSF)

|

98 bp g8 bp

Archetype strain (usuvally found in the urine)

25bp 23bp S55bp 66bp 1B bp
insert insert

= Requilatory
Small t antigen g '

regiom
a— Agnoprotein

VP2

JC virus genome

Large T amtigen

**The JC virus genome is composed of a
5-13 Kb double-stranded circular DNA.
*The includes genes for the
small t antigen, the large T antigen, the
capsid proteins VP1, VP2, and VP3, and the
agnoprotein.

*The

detected in the brain or CSF of patients with
PML usually consists of tandem repeats of a
98-bp element, as in the Mad-1 strain;

*¢* most isolates from the urine of healthy
individuals and patients with PML are similar
to the

s¢Cellular receptor is a N-linked
glycoprotein present in several cell types,
including kidney epithelial cells,B
lymphocytes, platelets, glial cells, and
neurons.

+*¢*JC virus can bind to the serotoninergic 5-
HT2a receptor to infect astroglial cells in
culture

Lancet Neurol 2010; 9: 425-37
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Asymptomatic primary infection, which
occurs in childhood, is probably the
oropharyngeal pathway

The virus remains quiescent in_the kidneys,
bone marrow, and lymphoid tissue

Rearrangements (including duplications,
tandem repeats,insertions, and deletions) of
the regulatory region are necessary for the
reactivation of the JC virus, as they enable
binding to the NF-1X binding protein found in
the nuclei of glial cell (possible role for
infected cells of B-cell lineage)

VP1 gene rearrangement could generate a
neurovirulent variant?

is a prerequisite
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. AlDS-related®
- Natalizumab-related®?

Visual Cognitive Motor
deficits impairment weakness




The 7 identified PML brain MRI lesion patterns

T { +

”*’-’{__1%!,,-11 A, Large, confluent, granular T2-weighted
S8 & 1 lesions (arrows).

B, Deep gray matter involvement (arrow).
C, Crescent-shaped cerebellar lesion.

D, Gadolinium-enhancing lesions (arrow).
E, Tumefactive lesion

(arrow).

F, Multiple sclerosis—like appearance.

G, Transcallosal lesion (arrow).

ARCHIVES OF

NEUROLOGY



Hyperintense cortical signal on magnetic resonance imaging reflects focal lenkoecortical
encephalitis and seizure risk in progressive multifocal lenkoencephalopathy




Gadolinium enhancement

= Enhancement in acute PML is heterogeneous

 Enhancement typically involves less than the total
lesion area

= Morphology can be subtle, speckled. or linear
> :




= PML NEUROPATHOLOGY

Oligoddrocytes cntaining
inclusion bodies

bizarre
astrocytes



PML DIAGNOSTIC CRITERIA
CONSENSUS STATEMENT FROM THE
AAN NEUROINFECTIOUS DISEASE SECTION

Certainty of PML Compatible clinical Compatible imaging
diagnosis features findings

Definite - -

Probable - -

Possible

Not PML

CSF PCR
for JC

VIrus




12TOPIKO NMAPOY2H2 NO2OY

“*Evapén MS 1994: AE otticB0B0oABIKI) VELPITIC

“2002; 2" umtotportr AP oTtioB0B0oABIKN VeLPITIC?—Ol1ayvwaon MS.
‘Evapén vtepgepovng B-1a.

“2007: 2 veeg LTIOTPOTIEC KOl aTNV MRI eyKE@AAOU veeg T2 €0TiEC
Kal T1Gd eatiec

“11/2007: 'Evapén Tysabri

“4/2010: Avagepovtal d/xeC pvnung. Alevepyeital MRI, n ortoia
QVOQPEPETAL OE AANOIWOEIC EVOEIKTIKEC ATIOUUVEAIVWTIKING VOOOU
LIOVO.

“AekepBploc 2010: ATO 15ugpou NG eloaywyrng aoBapol |
BaBuoL dlaTapaxn YVWOIOKWY AEITOUPYIWV, ATTAOEIN, LTTVNAIA-

K)\IVOC)'TO(TIGEOC Kal 0oTdBel0 BAdIONC. YTIOPAMETAL OE vEX MRI-
vTtoPia PML)



i NEYPOAOTIKH EZETAXH EIZOAQY (17/12)

*AcbBevnc Bpaduuxkn, amadng, xwpic evalocbnoia pe evtovn dtaomaon
OUYKEVTPWONG-TIPOOOXNC, EAAPPWES OUYXUTLKN, EKTEAEL LOVO ATTAEG
EVTOAEC, TITWYXELQL AOYOU, EVIOTE pwpla

*+0D:20/200, 0S:20/30, 2. Marcus-Gunn audpw, A/xXn XPWHATIKAC avTiAnPng
apdw (mpolmnpxav). ucloAoyikn Bubookonnon.

** \ounec eykepallkec ouluyiec: K.¢.

*Xwplc epdaveic §/xEc tnC LUIKAC LoxvoC Kal TtnC aoBntkotntac. T OTA
(+++) apdw. Znpeio Babinski appw.

***Hrmtiov Babpou duopuetpla Apudw og AvVW/KATW AKPA




N [TOPEIA NO2OY |

17 & 20/12: ONIM un StayvwoTikeg yia avixvevon JC virus (oto tormiko epyoaotriplo PCR(-).

%+ 23-30/12/: 5 cuvedplec PLEX (1.5 oyko mAGopoToc) xwplc mapevepyeleg aAAd oUTE
BeAtiwon TwVv vonTIKwV AELTOUPYLWV TTANV Eypriyoponc.

**4/1/11: Npoobnkn pedpAokivne (Lariam, 250mg/week)

NEYPOAOIIKH ENMANE=ETAZH 2TIZ 10/01/2011

Emdeivwon otic avwtepeC vonTlkeC Aettoupyieg. YivnAia. Antoucia AEKTIKNAG
EMKOWwviag-fwpRatng (mutism)

EvkepaAikeg ouluyieg: K.p.MANV OMTLKAG 0EUTNTAG KOl MAPECH KATWTEPOU
npoowrnovu AE

M. woxU¢ avw akpwv & AE K akpou: 5/5, AP k. akpou: 4+/5, Babinski (+) audw
AlcOntikotnc-NapeykedpaAidikec dokipaoiec: K. ? (ateAnc ocuvepyacia)
Badion xwpic unootipién, pue AE mAaywwOnon, aduvatn e’ euBeiag
Nuktepvr akpateLaL




= OPEIA NOZOY ||

MRI (11/1): Yrdvoia IRIS

IV Methylprednizolone 1g/day x 5H + otadiako tapering og 11
NUEPEQ
EntavaAnyn ava 6 eBdopadec

MOPEIA INQ2IAKHZ AEITOYPTIA2

21/12 25/12 28/12 4/1 18/1 1/2 1/3 20/4

15/30 21/30 13/30 9/30 |6/30 |5/30 |12/30
11/30 5/30




KOTtapa/KKX 7 5 45 15 2
(tumog %) (A\:74,1:12)

AeOKWUa Mg% 64.5 57.5 182.4 153.2 163.5
FALKO(N mg/dl 66 65 61 56 57
(FAUkO(N opov) (98) (86) (103) (83)
K/eC 2 TEIpO 2 TEipa 2TEipa 2TEipa
Ziehl-Nielsen (-) (-)

IgG index 3.01 - 116.3 146.7
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Fuvaika , 51 etwv pe dtayvwon RRMS armo lovAto 2002 (iAyyog, Statapaxn ntaAioicOnoiag,
ETUTOKTLKI oUpnon)

2" urtotport (PeB2003): ataia Badionc; Evapén wtepdpepovnc-flb (Betaferon)
2 eriutA€ov unotporec NoguPplog 2006 kat Artp2008
YemtepPBploc 2008: evapén natalizumab (EDSS: 4.0)

NevpoAoyikn E¢€taon: Emdeivwon eUKoANg komwong. Muikn aduvauia AP katw akpou 4+/5
KEVTPOUEALKA. Badion pe Spemaviopo AP, oe pUTeC TEpveg SuoxePNG, Mt euBelac YPAUUAG
oxedov aduvartn. Avanidnon aduvatn. MoAv {wnpd OTA apdw pe kKAovoeldr axiAAeLa kot
Babinski audpw. Mewwpévn nallatobnoia — Katw: 6/8 AE & 5/8 AP, Avw: 7/8 audw. Avopetpla
kot Suodladoyokivnola AP dvw dkpou, uTtoonUoLVouEVN ataio KATw aApdw

AA: Hrua kataBAuttikn cuvépopn
KA: EAeUBepo




Ye mpoypoappotiopevn e€€taon (NogpBploc 2011) StamiotwBnke SucapOpia KUHALVOUEVNC BapuTNTOC
Kol ATt ataéia AP dvw dkpou, xwpic opwc aAAayn tou EDSS.

H enelyovoa MRI eykedpdalou £€0eoe tnv untovola PML (Ewkova 1A), kot kaBwc ntav JCV Ab (+) otov opo,
Sdlekomn n xopnynon natalizumab (petd 40 eyxUoeLg).

H e€€taon tou ENY pe moootikr) PCR yia JCV Atav TpLg apvntikn, mapd tnv €€ALEN Twv PAaBwv oto
Xpovo (Ewkéva 1B)

Madptiog 2012: kAwikn emideivwon tnG LUIKNAG LoxVvog tou AP dvw dakpou. TpLipLepo oxAua
evOodAEPBLWV otepoetdwy (1gr Solumedrol/H).

21/05/2012 EKtevnq veupoPuyxoloylkoc EAeyxog (Ao KataBAwn, oxt eAAElLHOTO OE KOVEVA OTTO
TOUG TOUELC YVWOLOKAC )\stroupyLKomtaq TIoU eAEyXONKav (eTiteALKEC AELTOUPYILEC, npwtoyevnq KOLL
deutepoyevnC AEKTIKNA KA OTtTKA MvApn, Yuxokvntikn toxvtnta). H fabuoloyio oto MMSE Atav
29/30.

25 Mdiou 2012: stepeotaktikr Bodia AE Bpeypatokpotadikol AoBou, otnv omoia SLamoTwVETaL

TIapou ool ATILWV XPOVIWV PAeyHovwdwVY otolxeiwv mou mephapBavouv AepdokUTTOPO KAl LOTLOKUTTAPA UE
SLduTn Kal eV LEPEL TTEPLAYYELOKN KaTtavour. Eotiakn avidpaotikn yAoiwon kabBwg kot
oAlyodevdpokuttapa HE Tiapousiao NWoVOPILAWVY MUPNVIKWVY eyKAEioTWV (evOelkTtiky PML).

AOYw tTNC mapEAeuonc S5punRvou amno tng dakorrc Tou natalizumab dev €kave ouvebpieg
nAaopadaipeonc
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A. Scattered astrocytes inside white
matter showed eosinophilic nuclear
inclusions (arrows, magnified in
inset). (Hematoxylin &Eosin stain,
original magnification X400).

100wm

B-C. Paraffin-embedded tissue, obtained from the patient’s
parietal lobe, was sectioned and stained with an antibody
against the SV40 antigen of the JC virus. We observed staining
in a few scattered cell bodies (arrows), presumably
oligodentrocytes. These cells, as assessed by their morphology
were apoptotic




e NEOC QTTELKOVLOTIKOG EAeyx0oC avedelée peyeBuvon Twv polmapxovIiwy
BAaBwv pe ypappoeldn oklaypadikn evioxvon (BEAN), epnua cupBato pe
PML-IRIS.

 H aoBevnc €1€0n o€ TpEPO oxNua eVOoPAEPLWY otepoetdwy (1gr
Solumedrol/H), pue neplodikn emavaAnyn ava 2 punvec (cuvolika 4
ouvedpiec), pepAokivn (1g/eBdouada) kat piptalarnivn (30mg/H).




(o]
]
o
N
<))
c
=
j




June 2012










Néa MRI (AUyouotog 2012): amewkovioTikn BeAtiwon

Eribeivwon kAwikn Wblattépws 6cov adopa otn fadion (EDSS: 6.0)
Yem2012: Evapén ofiknc yAatipapEpnc (COPAXONE)

Eudavion popuako-avOeKTIKWY EOTIOKWY ETUANTITLKWY KPLoEWV AP NULUTPOCWTIOU KAl AVW
AKPOU, Ol oToleg eAEXONKav otadlakwe pue cuyxopnynon oékappapalemnivne (1200mg/H) ko
Aakoooapidn (300mg/H)

Néa MRI (Aek€pPplog 2012): mepattepw ouppikvwon BAaBwv, oxL véec T2 eotieg i Gd+

‘Evapén dykoAlpnodng (OktwpBpro2013-). TeAeutaia urtotpor) 12/2014. Moapd tnv
VEUPOOTIELKOVLOTLK BeAtiwon (emibewvwBnke n Badion (EDSS: 6.50)

Juvexloe PpapuaKO-OVOEKTIKEG EOTLAKEG ETUANTITIKEG KPLOELG. MEepPLKOC EAEYXOC LIE
ouyyopnynon kopBapalemnivne (1200mg/H) kat brivaracetam (50mg/H).
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MHXANIZMO2 APA2H2 TOY NATALIZUMAB

1. MeTavAoTELON AEUKOKUTTAPWV

atto TO aiga o€ 10ToVC .
- i -
§ - L
w . “-—ﬁ-’f“g‘:*:._ ‘ Lleukocyte —_—

cd-integrin

Y V- - vy

Elood-Brain Barrier VCAM-1L
Endothelial Cells

_——

Tissue / ’ 2. Ekkivnon kai gvepyoroinon
TWV AELKOKLTTAPWV \

3. Tpomomoinon g M_'_,.,—-""' A Parechchymal

omc’mrooor]c, poptasis A el
AEUKOKULTTAPWV =X Natalizumab - F
. : _ = "~
# VCAM-I1

Extracellular Matrix (ECM)




PROGRESSIVE MULTIFOCAL LEUKOENCEPHALOPATHY (PML)
KAl NATALIZUMAB

As of August 31, 2017, the global overall incidence of PML in natalizumab-
treated patients is: 4. .22 per 1000 patients (95% CI 3.93 to 4.54 per 1000
patients)

As of September 1, 2017 there have been 749 confirmed PML cases (746 MS,
3 CD). (204 US, 475 EEA, 70 ROW)

- 6% of patients were alive with varying levels of disability™

As of September 1, 2017, the duration of natalizumab dosing prior to PML
diagnosis ranged from 8 to 136 doses

-  Mean duration of natalizumab dosing at time of PML diagnosis was approximately
49 months




NATALIZUMAB ASSOCIATED PML

(Excretion in urine)

(EBV recombination?)

PML initiates
as virus
destroys

oligos; JCV is

carried in CSF
(Diagnostic PCR)

JCV sheds
into peripheral
circulation
or remains
intracellular in

B cell

JCV multiplies
as cells
differentiate

6

Molecular factors
upregulated by
natalizumab
(POUZAF1/SpiB)
(SpiB binds JCV genome)

JCV enters

the brain & infects
an oligodendrocyte
that has NF-1X
upregulated

JCV
infection
(sero+)

Latent kidney
infection

Putting the pieces
together

o MNatalizumab o

forces
migration
of CD 34+ cells

out of marrow
(Few JCV infected)

Infection in

bone marrow,
lymphoid
organs

CD 34+
differentiate
to preB,

CD19/20
(Susceptible JCV host)

Steps 4—6 involve the biological
effects of natalizumab
treatment over time, forcing
migration of CD 341 and pre-B
cells into the circulation since it
prevents homing of these cells
in the marrow due to blocking
of binding to cell adhesion
molecules. At these steps,
natalizumab is associated with
temporal gene regulation

of a number of factors including
those that augment JCV
replication that may account for
high incidence of PML in
patients with multiple sclerosis
treated with natalizumab for 24
doses or more. Steps 7-10 show
progression of JCV to the brain
and establishment of PML




2 TPQOMATONOIH2H KINAYNOY TIA PML 2E 2XE2H ME

‘EKOEZH 2TO NATALIZUMAB, ANTI-JCV AB STATUS & XPHXH ANO2OKATAXTAATIKQN KAI KINAYNOZ

Anti-JCV
Antibody Status

Index result

49-72 Months

==0.9 1iIn 10,000 1In 2,223 1in2,500
==1.1 1 in 10,000 lin 1,429 lin 1,429
<=1.3 1in 10,000 1in 1,000 1In 833
==1.5 1in 10,000 1in 833 1lin 769
>1.5 1 in 1,000 1inl1l23 1inll8
PRAL 4Tk Eodien s T i WA TRy To i o e b v g erds 0B Lt ] i EE s 0 et E PIAL 1 = AT Al i Al itbers (Do Sepiennbies 2000 25 aod proecdictes] prob il il e b i Tabi=T fon the

popuiation a3t or below that pardcular index (0.9-1.5) and Tor the population sbove an Index of 1.5, For Index threshoids below 0.9, patient numberswere insufficlent to allow Tor .3 lculation of rick

1in 164 =

Data beyond 4 years of treatment are limited. There are insufficient data to adequately determine PML risk in anti-JCV antibody
positive patients with prior IS use and =44 months of natalizumab exposure.




STRATIFICATION AND MONITORING OF NTZ
ASSOCIATED PML RISK

w

Anti-ICV sntibody- Anti-ICV antibody Anti-ICV antibody-
reEative posilive, Ind=s S1.2 positive, index ~1.5

PML risk 1 in 10,000 PML risk 3 in 5,88 PML risk 1 in 855

Test antl-ICV antibody Farthes ahi- e
P antibody index westing
index A-monthly

not mandatory

| ; ; A
*r i I -
L e If patiant chnonses

Anti-JCV Anli 1CV 51 1 S it s
antibady antibody therapy

|-||:Hal_-iv-_- praasibive : — l

h. 2 ifter 16-manth MMamage Aftar 18-manthe
MR s Oy A Al e m-alks I Fron natalizumakb

L2-maonthly 1 T . commearcemant,
> increase frequency
of MRI| scanning to
1 i -4 mranthily PRAL
Manage as Managsi| maonthly FRIL risk 1 risk 1 in 113 during
Fer Pt k-1t J manths 25-48 of
Index =1.5 index =1, s 2548 ot therapy
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X Noapadoén endeivwon TwV VEUPOAOYLKWY CUUMTWHATWY KATA T SLAPKELA TNE OVOOOAOYLKNG
QTIOKOTAOTOONG

< ATIOKQTAOTOON TOU AVOCOTIOLNTLKOU GUOTNHOTOG LETA TNV ATTOUAKPUVOHN TOU
Natalizumab pe mAaopadaipeon (PLEX) 1 avoocomnpocopodnon (IA)

Taxeia elooboc¢ AepudokuTTAPWY EVIOC TOU EYKEDAAOU

CD8 cell infiltration in the leptomeninges, perivascular spaces, blood vessels, and even
parenchyma

aUENUEVN EVOOKPAVLAKK) TILEDN
Kivbuvog Tn¢ KAANG
SuvnTka pn avaotpePLun veupoAoyikni BAASN

KQTAL LECO O0PO 43 pEpeg peta tnv PLEX 1

1Yousry et al. Ann Neurol.2012;72: 779




IRIS — KAINIKA 2YMITQMATA

Kwntwa (m.x. nuutdpeon) 66%
OuAia (r.x. bucapBpia, adacia) 38%
f'Vwolaka / Zupmnepldpopadg 34%
EruAnyia 19%
Omntika (m.x. nuavoyia) 13%
MNapeykepaAldika (m.x. ataéia) 13%

MupeToC 6%




Monitoring for development of IRIS and appropriate treatment should be undertaken

Treatment of IRIS with IV corticosteroids:
Experts uniformly recommend corticosteroids at onset after PLEX

Majority of patients have been treated with IV corticosteroids for IRIS, typically 1 gram IV
methylprednisolone daily for 5 days, followed by tapered dose of oral steroids

Duration and timing of corticosteroid use remains to be refined. In many cases, repeated
courses of IV corticosteroids were given

Does not appear to be associated with increased mortality

The CCR5 antagonist maraviroc successfully excludes CD8+ T cells from
invading the CNS

[ Case Reports: Maraviroc, at a dose of 300 mg twice daily maraviroc contributed both to
initial prevention of IRIS and to active treatment of IRIS once it was established without
steroids (NEJM 2014 Jan 30;370(5):486-8 Neurol Neuroimmunol Neuroinflamm 2017;4:e325)




4 NEJM 2014

Neurol Neuroimmunol Neuroinflamm 2017;4:e325




EDSS score
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ASYMPTOMATIC PML
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Total n (%)

n (%) with follow up available

Mean/median follow up,
months

n (%) without clinical
symptoms at follow up

Vs symptomatic PML

Survival

Death, n (%)

62/566 (10.9)

48162 (77.4)

12.4/11.8

34/48 (70.8)

Shorter time from suspicion of PML to diagnosis
PML

More localized PML on brain MRI at the time of
suspiclion

Higher % with unilobar lesions (60% vs 37%)
Less accrual disabllity overtime

95% asymptomatic vs 74% symptomatic

3/62 (5)

Update 4 June 2015




Gase ETRI 1942010
f ‘1\

A classical imaging pattern including unilateral-and
unilobar focal lesions in the frontal lobe affecting the

cortical grey matter or the cortical grey and adjacent
white matter

Wattjes MP, et al. INNP 2015



MRI CRITERIA DIFFERENTIATING ASYMPTOMATIC PML
FROM NEW MS LESIONS DURING NATALIZUMAB PHARMACOVIGILANCE

Presence of punctate T2 lesions, cortical
grey matter involvement, juxtacortical
white matter involvement, ill-defined and
mixed lesion borders towards both grey
and white matter, lesion size of >3 cm, and
contrast enhancement were all associated
with PML.

Focal lesion appearance and periventricular
localisation were associated with new MS
lesions.

In the multivariable model, punctate T2
lesions and cortical grey matter
involvement predict for PML, while focal
lesion appearance and periventricular
localisation predict for new MS lesions
(area under the curve: 0.988, 95% Cl 0.977
to 1.0, sensitivity: 100%, specificity: 80.6%)

A

7:1138-1145




[MTAPATONTE2 MNMOY EMHPEAZOYN EMNIBIQ2H

Favor survival

Younger age at PML diagnosis
Lower pre-PML EDSS

Shorter time from first symptoms of
PML to diagnosis

Localized PML extension on MRI at
diagnosis .




PEMBROLIZUMAB TREATMENT FOR PML

Programmed cell death protein 1 (PD-1) is a
negative regulator of the immune response
that may contribute to impaired viral
clearance.

PD-1 expression is up-regulated on CD4+
and CD8+ cells in patients with PML and is
specifically enriched on JC virus—specific
CD8+ cells.

We have observed increased expression of
PD-1 and programmed death ligand 1 (PD-
L1) in PML lesions from autopsy specimens
(unpublished data).

We administered pembrolizumab at a dose
of 2 mg per kilogram of body weight every

4 to 6 weeks to eight adults with PML (1-3

doses)

Pembrolizumab induced down-regulation of PD-1
expression on lymphocytes in peripheral-blood and
in cerebrospinal fluid (CSF) in all eight patients.

Five patients had clinical improvement or
stabilization of PML accompanied by a reduction in
the JCviral load in the CSF and an increase in in
vitro CD4+ and CD8+ anti—JC virus activity.

In the other three patients, no meaningful change
was observed in the viral load or in the magnitude
of antiviral cellular immune response, and there
was no clinical improvement.
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& 3 Wi before Initiation of Nivolumab Therapy B 2 Wk after Initiation of Nivolumab Therapy

TREATMENT OF PML
WITH NIVOLUMAB

€ JC Viral Load in C5F and Whole Blood

Possibly nivolumab blocked -

interactions between PD-1 and its : ' Nivalurnab, 240 g every 2 wk
ligand (PD-L1) and invigorated '
exhausted JCV-specific

T cells, including antiviral cytotoxic
CD4+ T cells, thereby allowing virus-
specific T cells to migrate into the
brain and to control JCV replication
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TREATMENT OF NATALIZUMAB-ASSOCIATED PML WITH L= 24

FILGRASTIM

17 Nz-PML patients treated at this single
tertiary referral center between 2010 and
2017

To facilitate JCV elimination by accelerating
immune reconstitution inflammatory
syndrome (IRIS), all patients received
subcutaneous filgrastim upon PML diagnosis
and discontinuation of Nz;

Eight received plasma exchange (PLEX).

Earlier than previously published, PML-IRIS
occurred in 15 of 17 (88.2%) patients within a
mean of 57.4 days (SD 21.20) after the last Nz
infusion.

Seven patients recovered to or near baseline.

There were no PML/IRIS—related fatalities but
one patient committed suicide 2.5 years later.

PLEX had no impact on PML outcome.

e Filgrastim (also known as granulocyte-colony

stimulating factor G-CSF) promotes the
production of granulocytes, lymphocytes and
antigen presenting cells (APC), while also
increasing the adhesive properties of T cells
to extracellular matrix components
independently of VLA-4 integrin receptors,
which are blocked by Nz




ANAMNANTHTA EPQTHMATA

where genetic rearrangement might occur is unknown-lymphoid cells are a probable host ; EBV
role)

Patients with PML seem to be infected with the prototype VP1 protein. Immune escape of JCV VP1
variants might occur, because of persistent JCV in cell compartments or mutations in the VP1 gene
that evade immune

recognition

identification of CD4+, CD8+, and other immune system cells with activity to JCV antigens

Is there latent JCV in the brain ?







