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Meplypadn mepimtwonc (1)

AnpiAioc 2014: Avépac, 50 xpovwv, unto xnuetoBepaneia yia
pnakpoodatpwatpia Waldenstrom’s (WM), mpooépyxetat oto TEM kat
ELOAYETOL OTNV VEUPOAOYLKN KAWLKA AOYW

adacikwv dtatapaywv

- enmavelAnupéva enelcodia Bpoaxeiog dStapketag (<10 min) AeKTikAg
adaoiog

ducapBpiag

kepaAaAyiog

OLLHLWOLWV Kol aduvapiog avw akpwv

Slatapayxwv 6pacnc



MNeplypadn mepumtwonc (I1)

lotopko pakpoodarpvatpiac Waldenstrom’s

IgM-k, SLayvwaon 2004

urtoaAAetal og Oepancio Adyw vnotponi¢ tng WM

6" ouvedpia pe DCR (Dexamethasone, Cyclophosphamide,
Rituximab)

vooog o MEPLKN Udeon (IgM= 28.4 g/L)
3 nponyoUpeveC ypapupég Oepanceiog (Rituximab-based)
ATOMLKO AVOUVNOTLKO

Ynotporualovoeg Aotpwéels (yoovia nmpootatitida, ooteouveditida)

Mopodika Loxatpika snetoodia (7/2012)



Atepeuvnon KN2

CT eykedpdlou: K.

MRI eykedalou: Loxatpikov TUoU aAAolwoelg, otnv urtodAowwdn AeUKNA
oucia- opola evprpata pe tponyovpevn MRI

HET: dpuoiloAoyiko diaypoppo

“MOavec emIANMTIKEC Kploelg”

AVTLOLHOTTETAALOKT) aywyn AVTLETUANTITIKA alywyn

NeBetipaketapn (keppra) 1000 mg x 2 per os/ nu
Aakooapidn (vimpat) 100mg x 2 per os/ nu



ATOMLKO AVOUVNOTLKO

loUAloc 2012:
aduvauio kot aluwdia AE cvw akpou

kepadaAyia kat dtatapoyn otnv outAio

MRI eykedpdiou

gotiec maboAoyikou MR orpatog,
LoYaLULKOU TUToU, oTtnVv uTtodAowdn
AEvUKN ouoia KUpilwe, xwpic oldnua n
NaBoAoyLKO EUTTAOUTLOMO

Mayvntikn ayyeloypadia (MRA)
MR dAeBoypadia — (DuoloAoyLlKAa uprpoTta

Echo kapwtidwv & omovOuAlkwy aptnpuwv _|

HET: Sltaypappa npepiac pe apalec povopopdeg kat moAupopdec Bpadeieg
avwHaAiec Bpeypatokpotadika (ap) kat apdoteponmAsupa



MapodLKO LoXALULKO EMELGOSLO

!

AvtilopontetaAlokn aywyn (salospir)



[Mopolpovn TWV OUUTTTW HATWV

Xwpic eEupRHATA CUUNTTWHATIKAC VOcou WM

KAWLKN e€€taon, afov topoypadisc (-), IgM= 38.7 g/L

Ocduovwtiaia napakevinon (ONM)

Avaluon ENY

Mé£tpnon Kuttapwv 51 kuttopa/pL MOA 2%, AEM® 80%
MON 9%, MAAZM 3%, EQ2
6%

NAeUKWHQ 1164 mg/L ¢$.t 100 — 450 mg/L
Mukoeln 64.1 mg/dL ¢$.t (50-60% TLUAC OpOoL)
LDH 17 U/L $.t (10 % TL g opov)

PCR-CMV & EBV OLPVNTLKEG



Kuttapodpuyokevtpnua ENY

) .°




AvaAlvon ENY

Avoocodawvotunoc ENY

B-Aepdokitrapa - —
Movorturtika CD19 & CD20 +

=
NAacpatokutTtapa ELP n &.- a Lr

CD38 & CD138 +, CD56 (-)

. ENY
Movokuttapa

K- free 180 mg/L

A- free 1.53 mg/L
K/ free 117.6



Napopovn Twv cUpnTwpatwy !
MRI eykepalou ek VEOU

Eotiec uPnAoV MR onpatog otig T2W1 & FLAIR akoAouBiec pe katavoun
- Huwweldn kévrpa, meptkolhakd, urtodbAowwdn Asukn ovoio dpdpw

- Ot eotieg bev gumAouTtilovtal pETA TN XOPNYNON OKLOOTIKOU

- A/A PKPOEUDPOKTA, ULKPOEOTIEC AMOMUEALVWTLIKOU TUTIOU



MNapopovn Twv cUUTTWHATWY !

AwOnon tov KNZ os acBevn pe
nakpoodpalpvotpio Waldenstrom’s

!

Bing — Neel cuvdpopo




Bing-Neel cuvbpopo

Bing J, Neel AV. Two cases of hyperglobulinaemia with
affection of the central nervous system on a toxi-

infectious basis.
Acta Med Scand. 1936;88 (5-6):492-506.

Waldenstrom J. Incipient myelomatosis or
"essential" hyperglobulinemia with fibrinogenopenia

-a new syndrome?
Acta Med Scand. 1944;117(3-4):216-247.




Bing-Neel cuvdpopo: Emibnuioloyia

Zriavia eritnAokn tng WM pe 61bnon tov KNZ, n omoia
UTTOSLOLYLYVWOKETAL

1936-2014: 33 neputtwoelg otn BLpAoypadia
2015: 100 neputtwoelg o€ ApOpa avoLoKOTINGNG
1% aoBevwv pe WM epdavilel Bing-Neel
Aldpeooc xpovocg epdaviong amo tn diayvwon
8.9 xp, 3xp (evpog 0-16xp)
AlapkeLlo ELPAVIONG CUMMTWHATWY HEXPL TN Stdyvwon

4unveg (1-3 xp)

Simon L et al. haematologica 2015; 100(12)



Makpoodarpivarpia Waldenstrom
« EKKEVTPLKN VOCGOC»;

KAwiko Z0vépopo
(1944)

MAacpotoKkuTTaPIKNA IgM MGUS Owoyevi

Avokpaocia npodiabeon
Smoldering WM (25%)

NAepdponAacHATOKUTTAPLKO
Népdpwpa (WHO 2008)

IgM ekkprtika NHL

«AuvnTika YynAa %
)10 Oepansvoun» avranékpw'nq
pe Allo-SCT otn Oepancia

20% TRM AvarnopeUKTEG Moakpd puolki mopeia
10% acBevwv < 60 XpoOvwv Ynotpomég Awdp emuBiwon 7-10 €tn

’
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Mowa elvo n BEAtiotn Bepameia aocbevouc pe

Bing - Neel cuvépopo

AyvwoTn
Anovoia KatevOuvtipLwv odnyLtwv

Epnelpio armo tnv oavodpoptkn LEAETN AVTLUETWILONG
TLEPLITTWOEWV

“Real life”

2UVOUAOMOC EVOOoppOXLaiWY EYXUOEWV KoLl
OUOTNMOTIKAG XNHELOOEparmneiog

AktwvofoAio KN2



AvtiveonmAaopoTIKA pAPHAKA TTOU TTEPVOUV TOV

olpatoeykepaAiko ppaypo

High-dose methotrexate PCNSL

High-dose cytarabine Non Hodgkin Lymphoma

Nucleoside analogues Penetrate CNS

Fludarabine Chronic Lymphocytic
Leucemia

Fludarabine Bing — Neel Syndrome

Rituximab, iv PCNSL (randomiized trial)

Rituximab, IT feasible

PCNSL:primary central nervous system lymphoma,

Rubenstein et al, 2013
Baker et al, 1991
Cheson et al, 1994

Elliott et al, 1999
Knop et al, 2005

Vos et al, 2015

Ferreri et al, 2015
Rubenstein et al, 2007



4/2014: OpameEUTIKN TIPOCEYYLON

Evéopaytaia eyxUon KUTTAPOCTOTIKWVY
Kuttapafivn 50 mg
MeBotpefatn 12.5 mg X8

AeBapedalovn 4 mg

4" evdopaylaia cuvedpia : e€aAeun twv KUTTAPWV Ao to ENY
6" evéopaylaia cuvedpia : pucloloyikd enineda Asukwpatoc oto ENY

2UOTNMATLIKA XNUEL0Oepaneia

Kuttapapivn 3 gr/m? X3
MeBotpe€atn 1 gr/m?



Table II. Therapies and rates of response in patients with Bing-Neel
syndrome.

Therapies N (%) CR (20) PR (%0) NR (20)
First line (n = 32)
HDMTX-based 13 (41) 2 (15) 6 (46) 5 (38)
Intrathecal-based 6 (19) 1 (17) 2 (33) 3 (50)
HDMTX+HIDAC-based 5 (16) 4 (80) 1 (20)
Fludarabine-based 3 (9) 1 (33) 2 (67)
Bendamustine-based 2 (6) 2 (100)
Other regimens* 3 (9) 1 (33) 2 (67)
Second line (nn = 17)
Intrathecal-based 6 (35) 3 (50) 3 (50)
HDMTX-based 2 (12) 1 (50) 1 (50)
HIDAC-based 2 (12) 1 (50) 1 (50)
Bendamustine-based 2 (12) 1 (50) 1 (50)
Fludarabine-based 1 (6) 1 (100)
Other+t 4 (24) 2 (100)
Third line (2 = 8)
Bendamustine 3 (38) 1 (33) 1 (33) 1 (33)
Fludarabine 2 (25) 1 (50) 1 (50)
Ibrutinib 2 (25) 2 (100)
Other regimensi 1 (13) 1 (100)

CR, complete response; PR, partial response; NR, no response;
HDMTX, high-dose methotrexate; HIDAC, high-dose cytarabine.
*Other regimens include: R-ICE (rituximab, ifosfamide, carboplatin,
etoposide); R-DHAP (rituximab, cytarabine, cisplatin, dexametha-
sone); and radiotherapy only.

TOther regimens include: hyperCVAD (hyperfractionated cyclophos-
phamide, vincristine, doxorubicin, dexamethasone); pemetrexed; dex-
amethasone and rituximab; and radiotherapy alone.

FOther regimens include: radiotherapy alone.

Castilllo J et al, BJH 2015



bjh research paper

Central nervous system involvement by Waldenstrom
macroglobulinaemia (Bing-Neel syndrome): a multi-institutional
retrospective study

EriBiwon aoBevwv pe Bing-Neel

@) 8} ——u e - Adverse prognostic factors
i age>65y
% £ PLTs <100x103
g Previous therapy for WM
8 | Log-rank P = 0-006

0 1 2 3 4 5 6 7
Years from BNS diagnosis

After a median follow-up of 30 months, 13 patients (38%) had died, the

estimated 3-year OS rate was 59%

Of the survivors, 40% have evidence of pathological and/or radiological persistence
of disease.

Never treated for WM Previously treated for WM l

Castilllo J et al, BJH 2015



Mote Oa tebei n untoPia Bing-Neel

Ye KaBe acBevn pe WM mou epudavifel vEUPOAOYLKA GUUTITTWHLOTO KO
onueia Ta omola dev pumopouv va anodoBoUv o€ CUYKEKPLUEVN
VEUPOAOYLKN tAOnon eppunveuBouv peta amo tnv KatdAAnAn dtepelvnon

Symptoms at BNS diagnosis

Limb motor deficits 12/34 (35%)
Altered mental status 12/34 (35%)
Cranial nerve symptoms 10/34 (29%)
Peripheral neuropathy 4/34 (12%)
Headaches 4/34 (12%)
Seizures 4/34 (12%)
Unsteady gait 4/34 (12%)
Limb pain 2/34 (6%)

Castilllo J et al, BJH 2015



A/A cuvbpopou Bing - Neel

Metatponn o€ uPnAov BaBuov kakonBeiog Aspdpwpna

NMpwtonaBsc Aépdwpoa tou KNZ

2UVOpPOMO UTtEPYAOLOTNTOG

Nepudepikn vevponadera

Apuloeidwon

Fintelmann et al, 2009



What workup should be included for patients

suspected of Bing - Neel syndrome?

Lumbar puncture with large-volume
(CSF sampling 10-15 cc)
Cytology and flow cytometry
PEP
IgM
PCR for IGH gene rearrangement
PCR - for MYD88 L265P gene mutation

MRI with gadolinium: brain and spine axis
MRI is abnormal in 78% of the cases
Neuro-oncology consult, if available

Reccomendations Castillo J et al, manuscript in preparation



Moot acBeveic pe WM epdavitouv Bing-Neel

Table I. Selected clinical characteristics of 34 patients at the time of
diagnosis of Bing-Neel syndrome.

Median (range) or

Characteristic N positive/N tested (%)
Age at WM diagnosis (years) 56 (38-74)
Age at BNS diagnosis (years) 62 (39-76)
Male sex 19/34 (56%)

Extramedullary involvement
Lymphadenopathy 14/34 (41%)
Skeletal bone 3/34 (9%)
Eye and orbit 2/34 (6%)
Liver and spleen 2/34 (6%)
Ovary 1/34 (3%)
Para-spinal soft tissue 1/34 (3%)

Subcutaneous 1/34 (3%)



Oepareila UTTOTPOTINC TNC VOOOU

AvUyouotog 2015
MNpoodevutikn avénon tng IgM
Avaiuia (Ht=10.7)
B-oupntwpata (anwAsio Bapouc, LOpWTEC)
Auénon tou Aevukwpatog oto ENY, anovcia WM kuttdpwv

2taBepa evpnpata otnv VRI

2ZUMITTWHOTLKY) UTTOTPOTIA TNG VOOOU
T elbouc Bepameia Oa xyopnynoete to 2015 ?



AvtiveonmAaopoTIKA pAPHAKA TTOU TTEPVOUV TOV

olpatoeykepaAiko ppaypo

High-dose methotrexate PCNSL Rubenstein et al, 2013
High-dose cytarabine Non Hodgkin Lymphoma Baker et al, 1991
Nucleoside analogues Penetrate CNS Cheson et al, 1994
Fludarabine CLL Elliott et al, 1999

Knop et al, 2005

Fludarabine Bing-Neel Syndrome  Vosetal, 2015
Bendamustine Animal models & C:esos &I Rummel, 2009
Chamberlain, 2014
PCNSL
Ibrutinib Bernard et al, 2014
Rituximab, iv PCNSL (randomiized trial) Ferreri et al, 2015

Rituximab, IT feasible Rubenstein et al, 2007
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Ibrutinib, a Bruton’s tyrosine kinase inhibitor, has shown
remarkable efficacy in WM, especially in MYD88 L265P
carrying WM, and has recently been approved by the

FDA: January 29, 2015

EMEA: October 17, 2015



Brief Report

LYMPHOID NEOPLASIA

Activity of ibrutinib in mantle cell lymphoma patients with central
nervous system relapse

Sophie Bernard,'? Lauriane Goldwirt,> Sandy Amorim,"? Pauline Brice,' Josette Briére,* Eric de Kerviler,”
Samia Mourah,>®” Hélene Sauvageon,® and Catherine Thieblemont'-*

1Hamatcu-clnc-::I-:)g).r Department, Assistance Publique-Hopitaux de Paris (APHP), Hopital Saint-Louis, Paris, France; “Paris Diderot Université, Sorbonne
Paris Cité, Paris, France; 3Pharmacology Department, APHP, Hopital Saint-Louis, Paris, France; 4Path0|ogy Department, APHP, Hopital Saint-Louis,
Paris, France; 5Fladiology Department, APHP, Hopital Saint-Louis, Paris, France; *INSERM UMR-S 976, Hopital Saint-Louis, Paris, France;

and 7Pharmacol09y-Ganatics Laboratory, APHP, Hopital Saint-Louis, Paris, France

The risk of central nervous system (CNS) dissemination in mantle cell lymphoma (MCL)
is low and occurs late in the course of the disease. However, prognosis in such cases

* |brutinib induces a rapid, remains extremely poor despite high-dose antimetabolite chemotherapy. Among novel
dramatic, and sustained drugs used to treat relapsing MCL patients, ibrutinib, an oral inhibitor of Bruton tyrosine

response in MCL patient with kinase, shows great promise. Here we report the clinical observation of 3 MCL patients
symptomatic CNS relapse. with symptomatic CNS relapse treated with single-agent ibrutinib. All 3 patients had

« Ibrutinib penetration through dramatic and rapid responses with almost immediate recovery from symptoms. We also
. - confirmed that ibrutinib crosses the blood-brain barrier with parallel pharmacokinetic

the blood-brain barrier was analysesin plasma and cerebrospinal fluid usinga validated LC-MS/MS method. Aliresponses

confirmed using plasma were ongoing after 2 months to 1 year of follow-up. (Blood. 2015;126(14):1695-1698)
and cerebrospinal fluid

pharmacokinetic analyses.

Bernard et al, prepubliced on line Blood 2015



2015: Oepareia UTTOTPOTINC

2eMTEUPpLog tov 2015
‘Evapén lbrutinib 420 mg/d
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Meyala padnuata.....

Acta Medica Scandinavica. Vol. CXVI1I, fasc. III—IV, 194

(From Med. Clin. Akad. Hospital, Upsala (Sweden). Chief: Prof.
G. Bergmark]).

Incipient myelomatosis or <essential« hyper-
globulinemia with fibrinogenopenia —
a new syndrome?
By
JAN WALDENSTROM.

Submniitted for publication September 2, 1943.

‘Eva ontdvio ocuvdpopo oe £dadoc pac «orphan disease»
8UokoAn dtayvwon, dtéAaBs yua 1,5 nepinov xpovo
Xwpic mpotumno Oeparneiac

Avopevn Kat afEBatn npoyvwon



@pharmacyclics 2014 janssen J°

1

A Randomized, Double-Blind, Placebo-Controlled, Phase 3 Study of Ibrutinib or Placebo in Combination
With Rituximab in Subjects with Previously Treated Waldenstrom’s Macroglobulinemia

Key Exclusion Criteria

(Section 4.1.2)

Disease that is refractory to last rituximab containing regimen*
(relapse within 12mos or failure to achieve MR)

Rituximab within last 12 months before dosing

33



American Journal of Hematology : Correspondence to the Editor
Title

The efficacy of ibrutinib in the treatment of Bing-Neel Syndrome
Authors

Aurélie Cabannes-Hamy'? and Richard Lemal®*, Lauriane Goldwirt’>, Stéphanie
Poulain®’, Sandy Amorim'?, Renan Pérignon®, Juliette Berger®, Pauline Brice', Eric

De Kerviler'?, Jacques-Olivier Bay**, Helene Sauvageon®, Kheira Beldjord'!, Samia

Mourah®, Olivier Tournilhac®*, Catherine Thieblemont'*'’

Herein, we report the first two cases of patients with a refractory/relapsed MYD88
L265P BNS, in whom control of neurological symptoms was achieved with ibrutinib.
To the best of our knowledge, these cases are the first reporis of efficacy of ibrutinib

in BNS. We observed objective sustainable responses and pharmacodynamic proof

of ibrutinib CSF diffusion. Our reports confirm that ibrutinib has good neuro-

meningeal distribution and provide a rationale to prospectively study its use in BNS.

Am J Hematol. 2015 pec 21. doi: 10.1002/ajh.24279. [Epub ahead of print]



AvVTIKOTOTITPLOOL. ......

2004, acBevng 40xp, WM 2004 research fellow

Waldenstrom;s macroglobulinemia center
Dana Farber Cancer Institute, Harvard
Medical School

Arnnals of Oncology 17 488404 2006

original article it s s

Published online 15 Decamiber 2005

Characterization of familial Waldenstrom’s
macroglobulinemia

S. P. Treon'"®*, Z. R. Hunter', A. Aggarwal®, E. P. BEwen®, S. Masota®, C. Lee®"5,
D. Ditzel Santos™ 2, E. Hatjiharissi''2, L. Xu', X. Leleu', O. Toumilhac'-3,
C. J. Patterson’, R. Manning', A. R. Branagan®' & C. C. Morton=:=

TBing Ceanter for Waldenstrom's Macroglobulinemia, Dana Farber Cancer Institute, Boston; “Department of Pathology, Brigham and Women''s Hospital, Bostorn;
Farvard Medical School, Boston MA, USA

2014, ntwc va Bepamnevow



AVTIKQTOTTTIPLOMOL. .......MeyaAa padnuato

The NEW ENGLAND JOURNAL of MEDICINE

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

MY

. Ibrutinib in Previously Treated
In We

Waldenstrom’s Macroglobulinemia

Steven | Steven P. Treon, M.D., Ph.D, Christina K. Tripsas, M.A_, Kirsten Meid, M.P.H.,
Yangst dDiane Warren, B.S., Gaurav Varma, M.S.P.H., Rebecca Green, B.S.,
Patricia Sheeh Kimon V. Argyropoulos, M.D., Guang Yang, Ph.D., Yang Cao, M.D., Lian Xu, M.S.,

Christina T Christopher ]. Patterson, M.S., Scott Rodig, M.D., Ph.D., James L. Zehnder, M.D.,
Scott ). Rodig Jon C. Aster, M.D,, Ph.D., Nancy Lee Harris, M.D., Sandra Kanan, M.S.,

Irene Ghobrial, M.D., Jorge J. Castillo, M.D., Jacob P. Laubach, M.D.,
Zachary R. Hunter, Ph.D., Zeena Salman, B.A,, Jianling Li, M.S., Mei Cheng, Ph.D.,
Fong Clow, Sc.D., Thorsten Graef, M.D., M. Lia Palomba, M.D.,

Froteol and Ranjana H. Advani, M.D.

Jason M. Larai



