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CLINICAL CASE

® 40 year-old woman
® Past medical history: without relevance

® December 2012
— Cervical and supraclavicular lymphadenopathy (< 3 cm)
— B symptoms absent
— No organomegaly

— Lab tests: without relevance (no lymphocytosis)

— CT scan: multiple cervical, supraclavicular, axillary, retroperitoneal and
inguinal lymphadenopathy
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CLINICAL CASE

® Cervical lymph node
biopsy:
— Small lymphocytic
lymphoma (SLL)

— FISH: heterozygous
deletion of TP53 in 60%
cell nuclei
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IMMUNOPHENOTYPE
(peripheral blood)
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Clonal B-cell population: CD5+, CD23+, CD43+, CD10-, Kappa+, CD209m™, CD799m, FCM7-, CD22+, ZAP-70 and CD38 < 20%




CLINICAL CASE

® Cervical lymph node biopsy:
— Small lymphocytic lymphoma (SLL)
— FISH: heterozygous deletion of TP53 in 60% cell nuclei

® Immunophenotype (peripheral blood):
— Clonal population: < 5,000 CLL-phenotype B-cell lymphocytes / mm3

® Diagnosis:
— SLL del(17p)

® Treatment: watchful waiting strategy

m i ESMO PRECEPTORSHIP PROGRAM



« September 2013: progressive disease (lymphadenopathy)

» October — December 2013 (2 cycles)
» Without response

* Clinical trial: Feb — Jul 2014 (6 cycles)
Rituximab +  Revaluation of the disease: complex

ben d els Tc't I = . Ilgerlcr)éc;gspseive disease (lymphadenopathy)
+/- Idelalisib

« Randomized to the placebo group
 HLA identical related donor: not found

e Clinical trial: Oct 2014 — Feb 2015

DILN= 1518 |« 5 cycles (duvelisib group)

VS. * Progressive disease, with B
ofatumumab symptoms, and LDH increase

» Matched unrelated donor (HLA 10/10)
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The PET/CT scan revealed an increase uptake of 18F-FDG in multiple lymph
nodes (cervical, axillary and retroperitoneal), with a SUVmax of 23 in the
cervical area, suggesting transformation to a high-grade lymphoma




CERVICAL LYMPH
NODE BIOPSY
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CLINICAL CASE

® Cervical lymph node biopsy:

— Positive: CD2, CD79a, CD23, IRF-4/MUM-1, clg Kappa LC, CD138
— Negative: PAX-5, CD19, CD20, CD30, EBER

— Ki-67 > 90%, p53+, MYC (weak nuclear staining)

® FISH: 3-5 copies of MYC in 78% cell nuclel

— Without rearrangement
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Plasmablastic transformation

of small lymphocytic
lymphoma EBV (-)

m i ESMO PRECEPTORSHIP PROGRAM

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



European Society for Medical Oncology

« March — April 2015 (2 cycles)

* Progressive disease (lymphadenopathy)

Selinexor

Palliative

care

ESMO PRECEPTORSHIP PROGRAM

* Phase Il clinical trial: June 2015

« Selective inhibitor of nuclear exportin
* Progressive disease

* ECOG performance status: 4

« Decease: July 2015

* We could never
perform the HSCT



Thank you...



Integrated mutational and cytogenetic model for CLL
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Evolution pathways in CLL

® N =70 patients, 12 years Early
® Evolution of CLL follows a time-ordered process
MYDS88
— Co-occurrence:
Del(17p13) and TP53 mutations deit ; .
Del(11922-g23) and BIRC3 mutations %
+12 and NOTCH1 mutations ,
BIRC3 abnormalities, +12 and NOTCH1 mutations +12
Del(13q14) and BIRCS3 deletion
— Mutually exclusive relationships NOTCH1
Del(13g14) and +12 / NOTCH1 mutations .
.. . . delRB1
® Two distinct and mutually exclusive evolutionary
paths dei17p |
Mutual exclusive SF3B1 b3
W] Co-mutated
» Sequential e — = = =
l delt1q
NOTCH1 +12 del13q delRB1 delBIRC3 || N
l T I I————
Late
dell7p SF3B1 delllq BIRC3 - . — — m—

TP53 BIRC3 delBIRC3 _—J » PROGRAM

Wang J, et al. elife 2014




NOTCH1

® Notchl: transmembrane glycoprotein
— Heterodimeric receptor Extracellulir Cleavage by
. ADAM famil
® Three domains: extracelular, Natehi metauosg'tginase
transmembrane and intracelular
® PEST domain (proline, glutamate,
serine, threonine) Degradation signals Transmembrane Cytosol
Notchl
© Cleavage: | R |
— Metalloproteinase Y-secretase
— y-secretase c'“;i‘fl ~——. cell cycle \
.. . progression
® Transcnp“on factor Cyclin D1— BT Intracellular
Bcl-2 inhibition of Notchl
apoptosis P -
e -
2 > S
Cell plasma membrane FBW7 %
Degradation Signalin =2 Extra!cellular dpmain Nucleus
g g g =ES Ligand bindin
Ml Ankyrin ! E’- :5 [ g' ” |
PEST TAD repeats RAM -§ HDY LNR EGF-like repeats Mot
c e Il
s 7 g2 © Notch-2
it Notch-3
c |
| . H f I :otch-4
imerization IP PROGRAM Aifantis |, et al. Nature 2008;

Intracellular domain .
Transmembrane domain
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a Normal Notchl signalling

Ligand-expressing

EGF-like
repeats

Olsauskas-Kuprys R, et al. Onco Targets Ther 2013



NOTCH1 mutations in CLL

® Activating mutations

— P2515Rfs*4 (ACT 7544-7545)

ACT 7544-7545
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http://asheducationbook.hematologylibrary.org/content/vol2009/issue1/images/large/Ferrando_fig1.jpeg

NOTCH1 mutations in CLL

® Clinical implications
— Frequency: 10% of al CLL

1001 ™ NOTCH7-unmutated
B NOTCH1-mutated

Associated with trisomy 12 80| **, Kk _x

More aggressive clinical course
ZAP-70, CD38, UM IGHV

Shorter survival
Higher risk of transformation

Probability of survival

0.8

0.6

0.4

0.2

Percentage

High High UM
m NOTCH1-unmutated ZAP-70 CD38 IGHV
m NOTCH1-mutated

1'0 1'5 2'0 2'5 3;0 Puente XS, et al. Nature 2011;
ROGRAM Fabbri G, et al. ) Exp Med 2011;
Years Rossi D, et al. Blood 2011;



NOTCH1 mutations in the 3’UTR domain

® Mutations in no-coding regions

3'UTR of NOTCH1 (Chr 9 exon 34)
Novel splicing event

Between a cryptic donor site and a new
created acceptor site in the 3UTR

Deletion of the last 158 coding bases

This within-exon splicing remove a
PEST domain and increase protein
stability and expression

NOTCHT wt ‘ ﬂﬂT CH1 :i’UTR mut JhOTCIﬁ p.2514Rfs*4
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RNAseq
Reads

Puente XS, et al. Nature 2015



NOTCH1 mutations in the 3’UTR domain

Europt

Percentage of patients
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Rituximab in NOTCH1™Mut

10 ey
\ -------- FC and NOTCH1WT
® Analyzed in the CLL8 study g N N FC and NOTCH1™"
¥ %, —FCRand NOTCH1"T
— FCvs FCR 0.8 1— 5 FCR and NOTCH1mut
— NOTCH1™t in 10% - '*"-..'.& "
— Rituximab failed to improve o LN
response and survival in -1 k'\
NOTCHZ1mut 05 W
— Decreased benefit from the 04- AN
» L - ~
addition of rituximab to FC . =1 :
0.2 Tt
0.1
0.0+
N 1 1 1 I ] L] 1 1 I L] L 1 Ll ] 1
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Cytoplasm
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Approaches to block
NOTCH1 signaling
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Intercellular
space & ) ey . i
o e ® Anti-NOTCH1 inhibitory antibodies:
e B i inhibition of ADAM10 cleavage
7 ~a— S2 cleavagé )ADAM10
R AT A At AR
JUUDSNUUUCLACACCU IO ICCICIIUH MM I
T Notch intracellular domain
y-Secretase L
inhibitors ® Blockage of y-secretase activity
Cytoplasm PEST F —» Proteasomal
degradation
samH T ® SAMHL1 peptides: disruption of the
Nucleus peptide —|

European Society for Medical Oncology

NOTCH1 nuclear transcriptional
complex

NOTCH
target genes
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Van Vlierberghe P, et al. J Clin Invest 2012



Effect of y-secretase inhibitor PF-03084014 in
NOTCH1™ut CLL
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® PF-03084014 inhibits in vitro constitutive Notchl-activation and induces
selective apoptosis in NOTCH1Mt CLL

® Synergistic action with fludarabine, even in presence of protective stroma

m i ESMO PRECEPTORSHIP PROGRAM

European Society for Medical Oncology LépeZ‘Guerra M, et a/- Leukemia 2015



CLL

Patients and subgroups that should be considered for hematopoietic stem cell transplantation

EBMT criteria
Dreger et al,** 2007

» Relapse within 24 mo after having achieved a response with
intensive treatment (purine analogue combinations,
autoSCT)

e Detection of p53 abnormality and indication for treatment

e Fludarabine resistance: nonresponse or early relapse
(<12 mo after purine analogue-based therapy)

iwCLL criteria
Hallek et al,*> 2008

o Resistant disease: failure to achieve CR/PR
e Relapse within 6 mo of last treatment

e Detection of delp?g)-

Highest risk in risk category
model
Zenz et al,*® 2012

e Fludarabine refractory CLL
e Early relapse (within 24 mo) after FCR (or FCR-like) treatment
e TP53 deletion/mutation and indication for treatment

Dreger P, et al. Blood 2014

No Response

consider

(after alternative salvage regimen)

Factors favoring options
(if na clinical trial comparing HSCT
with novel agent is available)

McClanahan F, et al. Hematol Oncol Clin N Am 2014

High-risk CLL R/R
v

Novel agents

¥ N
Response

K N\
Continue NA

N
HSCT

Lower disease risk

- No high-risk cytogenetics
- No R/R situation

Higher transplant risk

- Older age

- Significant comorbidity

- Mismatched donor

High disease risk

- High-risk cytogenetics
(17p-, TP53mut, 11g-)

Low transplant risk

- Younger age

- No comorbidity

- Well-matched donor

Patient’s desires/expectations



Transformation in CLL — Richter’s syndrome (RS)

® Histological transformation of
SLL/CLL to an aggresive lymphoma

® Prevalence: 1-11%

. o6 BCL2wvoss
Incidence: 0.5-1.0% >V ARDIA ATMTP53
SVE"l e CD79B
® Median presentation: 1.8-5 years( €028 75 “S"8 REL

M'.'jz;zmstOTCHf”B‘
m’*sgg‘%%BEPQCDKNZ

SIPAIL3

O]

® Clinical features
— B symptoms
— Elevated LDH levels, hipercalcemia

— Rapid enlargement of lymph nodes,
extranodular involvement

m st ESMO PRECEPTORSHIP PROGRAM Rossi D, et al. Br ) Haematol 2008
uuuuuuuu Society for Medical Oncalogy Rossi D, et al. Adv Exp Med Biol 2013



RS: risk factors

Germline Genetic Characteﬂstlcs

'fﬂf“?l‘l'l‘ﬂrl“ll fll
ul;;u'llnS'll'll'tu;ﬂ'lulll:u’uu
unu‘hjIun’?ru‘:’n)n'?

* BCL-2 GG genotype
* CD38 GG genotype
* LRP4 TT genotype

Somatic Genetic Evenis

CDKN2A defetion
~ 50% TP33 disruplion
/ C-Myc actreation \

Trisomyi2
%"‘“%Norc 1 mutation | >

\ . 20%, Heterogeneous /

gencmic abarrabions

DLBCL cel
@OLLcl ° iconally related)

GOOD SCIENCE
BETTER MEDICINE
BEST PRACTICE

European Society for Medical Oncology

CLL Therapy

* Combination of purine analogs
and alkylating agents*

RN

A ) P

Clinical Factors

Biological Characteristics of CLL

Stereotyped =)
B-call receptors | ||

* Bulky lymphadenopathy
* Rai Stage -1V

* Unmutated IGHYV

* Stereotyped B-cell receptors

* Positive CD38, CD49d and
ZAP-70 expression

* Telomere length <5000 base pairs

ESMO PRECEPTORSHIP PROGRAM
Parikh S, et al. Blood 2014



Clonally related and unrelated RS

® Clonally related: 80%

O]

The molecular profile and the pronostic are clearly differents

® Clonally unrelated RS showed a longer survival (62 months) vs clonally
related RS (14 months); p = 0.017

European Society for Medical Oncology

Cumulative probability of survival (%)

100

80

p=.017

== Clonally unrelated

== Clonally related

.

36

I |
45 60

Months

|
12 g4 96 108

Rossi D, et al. Blood 2011
Fabbri G, et al. ) Exp Med 2013



Management of RS

Richter transformation to diffuse .| RepeatFISH to assess
large B-cell ymphoma for clonal evolution

k4
Determnine if clonzlly related to

prior CLLY
Clonally unrelated (€ > Clonally related
- 0 - Or PIa Dased eMaO erap
C . C - . ~ C e . . $ 0
|: C U 0Id C C - C U C U O
‘L ar
i ] _
Periodic RICE or 3. Dansﬂéﬁ_?;g "o
Surveillance ROHAP — _| Supportive care
/\ Mo response or clinical trial
vesM No
/ \ W
Allogeneic Autologous Penodic
SCT™ SCTH surveillance™
m e ESMO PRECEPTORSHIP PROGRAM
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BCR inhibitors and RS

R665W, L845F
’ Mutations:

Gain of Function

CD798B

“—— 1 Ca"™ PKC — O-EaR0L)

/ |
/ R B
AKT/mTOR MAPK _ 7 nNudeus b=
Pathway Cascade e "
" NFAT NF-KB
Migration Survival Proliferation

Mato A, et al. Am J Hematol 2015



Stop ibrutinib?

Progression with
ibrutinib

Median survival

Mutations

Risk factors
(multivariate)

Richter’s transformation (n=18) CLL progression (n=13)

Early Late

3.5 months 17.6 months

BTK o PLCy2 (11/13)

BTK (2/8)

BCL6 abnormalities and complex karyotype

- — . — Other event
———RT
CLL progression

=N = 308 patients, 4 clincal trials (Ohio)
=Progression: 10%

Cumulative Incidence of
Discontinuation of
Ibrutinib Therapy, %

30 36 42 48
Months Maddocks KJ, et al. JAMA Oncol 2015



Ibrutinib: mechanism of resistence and treatment

Targeting a similar
Targeting a similar Targeting an pathway (PI3K)
pathway (PI3K) alternative Alternative

pathway (BCL2) targeting of BTK
protein

Targeting an

alternative PLCG2 mutations BT'f
pathway (BCL2) mutations .
Alternative
; targeting of BTK
Mechanism Biiase

Downstream of
targeting of BCR Resistance

to |brutinib

Downstream
targeting of BCR

Unknown*

Woyach JA, et al. Blood 2015



Idelalisib: mechanism of resistence and treatment

Targeting an
alternative
pathway (BCL2)

Targeting a similar
pathway (BTK)

Myc amplification

PI3K Targeting an

amplification alternative

Mechanism pathway (BCL2)

of
Resistance
to Idelalisib

Less selective or
more potent
PI3K inhibitors

Unknown*

Woyach JA, et al. Blood 2015



Venetoclax: mechanism of resistence and treatment

PI3K pathway
inhibition

* Mechanism of BCL2 family
Unknown Resistance to upregulation or BCR pathway
mutation inhibition

Venetoclax

CDK9 inhibition

Woyach JA, et al. Blood 2015



Plasmablastic transformation in CLL

Case #1 CLL #2 CLL #3 CLL
|
Ve ry rare Age 70 52 57
Sex Male Male Female
aN = 6, FL (50%), CLL (50%) Time 0 RS mao d7mo
l Biopsy site LN, mesenteric ~ Subcutaneous tissue  Mandibular
]
EXt ran Od d I One marrow mvolvement YesT Yest Yes)
- I H C Stage IV-B IV-A IV-B
. ECOG =2 Yes Yes No
High LDH Yes No Yes
.CDZO’ PAXS’ EBV’ HHV-8 (_) Boie lesion No Yes No
.MUMl, CD138 (+) M component IgM-i A K, A
HIV Negative Negative Negative
= De|(13q) ) del(llq) Prior treatment No Cysplatin 2-CdA}
Etoposide*
*MYC rearrangement (2/3) Treatment R-CHOP x 2 R-CHOP x 6 VADx |
CHOP x 3
=BCL6 (3/3)
Follow-up 4mo DwD 24mo DwoD 6 mo DwD
#1 CLL #2 CLL #3 CLL
1 CLL 2 CLL 3 CLL
CLL PBL-T CLL PBL-T CLL PBL-T # # #
CLL PBL-T CLL PBL-T CLL PBL-T
CD20 + - + - + -
A i t T RAAT: Y ' ! < % in
CDI138 - - — T — + 13q del  del 13gq14.3 del del Gains Gains
CD56 — + — — — + 13q14.3 13q14.3 13g14.3
Blimpl — + — + — — ATM del del 11q22 Normal Normal Gains Gains
XBP-1s - + - B - - 11q22
IRF4 - " - " +/— + Normal Normal Normal Normal Gains Gains
TRFS T = T = - = ul Rearrines Rl c
PAXS + — + — + — —p == S e
CcDI0 - - - — — - BCL6 NE Gains Normal Gains Normal Gains
BCL6 - - - - - -
EBV - - - + - -
HHV8 — — — — — —
ZAP70 - T = - =
Light chain A A A K A

Martinez D, et al. Am J Pathol 2013




RS treated with ibrutinib?

® Mayo Clinic experience
® N =4 R/R CLL with biopsy-proven RS, refractory to R-CHOP
® Well tolerated, improvement of constitutional symptoms
® Median time on ibrutinib: 6.1 months
® Qutcome:
— n=1 CR (ongoing after 3 months of ibrutinib)
— n=2 PR
» n=1 progression of CLL (11 months)
* n=1 progression of DLBCL (9 months)
— n= 1 died (pulmonary mucormycosis after 4 months of ibrutinib)
® Caveats
— Clonality available (n=1) clonally related RS
— Concomitant high-dose steroids (n=2)
m e ESMO PRECEPTORSHIP PROGRAM

European Society for Medical Oncology Tsang M, et al. Blood 2015



Selective inhibitors of nuclear exportin: selinexor

="Nucleo-cytoplasmic transport

=Transport of macromulecules “cargo”
requires exportins (XPO1)

=Tumoral cells increment XPO1,
transporting TSP into the cytoplasm

=Selinexor inhibits XPO1, retaining and
activating multiple TSP

=Clinical trial phase Il in RS
=Selinexor is effective in acquired
resistance to ibrutinib (BTK C481S

mutation)

sSelinexor + ibrutinib: synergistic
cytotoxic effect in primary CLL

/ p SR CYTOPLASM

XPO1

NUCLEUS

\ Tumor Suppressor Proteins e.g.

ps3, p73, FOXO, IkB, Rb

\{ Pro-apoptotic Proteins e.g. PAR-4

CARGO

TSP: tumor suppressor proteins

Parikh K, et al. ) Hematol Oncol 2014
Tsang M, et al. Blood 2015
Hing ZA, et al. Blood 2015
Das A, et al. Exp Hematol Oncol 2015




RIC allogeneic SCT in CLL

Sorror et al* Dreger et alt Brown et al} Khouri et al§
Mo. of patients B2 (n = B4 with 5=y follow-up) a0 76 BB
Median follow-up Sy T2 mo S1y 37.2 mo
Time pericd 1997-2006 2001-2007 1898-2009 1996-2007
Purine analog refractory BY 47 55 B3
diseasa, %
Cytogenatics n= 7 (del1?p),n = 7 (del11qg), 18% del1Tp, 36% delllg 17% del17p, 8% dell1qg Mot reported

n = 9 (complex karyotype)

influenced outcome

0OS: LM size =5 cm,
HCT Cl score =1

MAM: refractory disease at SCT,
use of alemtuzumab prior to SCT

disease status at SCT, LDH,

comorbidity, ALC

Disease status SCT 55% refractory disease 21% refractory disease 43% SDVPD 17% refractory disease
Bulky disease SCT 24% Mot reported 21% Mot reported
Conditioning regimean 2-Gy TBI = fludarabine (URD)  Fludarabine + cyclophosphamide = Fludarabine + busulphan Fludarabine +
ATG (URD) cyclophosphamide +
rituximab
Donor status 37% URD 45% URD 63% URD Mot reported
Relapse rate 38% (5 ¥) 46% (6 v) 40% (5 ¥) 39% (3 y)
PFS 39% (5 v) 38% (6-y EFS) 43% (5 v) 36% (5 v)
05 50% (5 ¥) 58% (6 v) 63% (5 ¥) 51% (5 y)
“Chronic extensive GVHD 49% sib donor, 53% URD 53%, (35/66) 5% (limited + extensive) 56% (5 Y)
at 2 u
NEM 23% (5 ¥) 23% (6 v) 16% (5 v) 17.4% (1 ¥)
~Heponedg Use of MR ¢ [3] Yas 03] Tes
monitoring/DL
Impact of pre-SCT cytogenetics Mo impact MNo impact Mo impact Mot assessed
on SCT outcomes
Prognostic factors that Model to predict 3-y inferior Model to predict inferior EFS, OS5, Model to predict inferior PFS: Model to predict infarior OS:

hypogammaglobulinemia,
CD4 <100/mm®

Mato A, et al. Blood 2015




Anti-CD19 CAR therapy for CLL

Study N ORR CR
University of Pennsylvania 2010™t 3 3/3 2/3
University of Pennsylvania 20143} 24 10/24 5/24
National Cancer Institute§ 4 3/4 1/4
MNational Cancer Institutell 4 4/4 3/4
Memorial Sloan-Kettering¥ 8 1 0

Mato A, et al. Blood 2015



