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1. High-risk CLLs respond poorly to
CIT

2. New targeted therapies are
active in (almost) all high-risk CLL

3. Need for predictive biomarkers
for the newer therapies
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How I treat refractory CLL

Emili Montserrat, Carol Moreno, Jordi Esteve, Alvaro Urbano-Ispizua, Eva Ging, and Francesc Bosch

Therapy for patlents with chronic lympho-
cytic leukemla (CLL) has greatly changed
over the past few years. After years of
stagnation, with treatment revolving
around the use of rather Ineffective drugs
such as alkylators, many patlents are
now being treated with more effective
agents such as purine analogs either
alone or combined with other drugs and/or
monoclonal antibodies. Treatment of pa-
tients refractory to these treatments Is
particularly challenging and should be
declded only upon a careful evaluation of

the disease, patlent characteristics, and
prognostic factors. Refractory disease
should be clearly separated from relaps-
Ing disease. The only curative therapy for
patients with CLL, Including those with
refractory disease, Is allogenelc stem cell
transplantation. However, the use of allo-
genelc transplantation Is limited because
of the advanced age of most patients and
the high transplant-related mortality
(TRM). Transplants with nonmyeloabla-
tive regimens may reduce TRM and allow
more patlents to recelve transplants more

safely. For patlents In whom an alloge-
nelc transplantation Is not feasible or In
whom It Is deemed Inappropriate, partici-
pation In phase 2 trials should be encour-
aged. Finally, to Investigate mechanlsms
to overcome resistance to therapy In CLL
and to Identify patients that might gain
benefit from early, Intensive theraples (eg,
based on blologic markers) constitute a
challenge that needs active Investigation.
(Blood. 2006;107:1276-1283)

i 2006 by The American Society of Hematology



.. ENORMOUS PROGRESS IN THE
TREATMENT OF CLL

GENOTOXYC CHEMOIMMUNOTHERAPY TARGETED
| | -
Rituximab + Chl
GA101 + Chl
CHOP/CVP Alemtuzumab | Ofa + Chl

IBRUTINIB

CHLORAMBUCIL FLU DARABINE I F +C FCR IDELALISIB + R
VENETOCLAX

Allo - CAR-T
SCT CELLS
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Frontline Therapy of CLL

e Current standard of care:
— FCR/ BR
— Chlorambucil with obinutuzumab

* FCR produces 1 yr longer PFS than BR (at the
expense of more toxicity)

* So why use FCR?
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Favorable long-term PFS with
Firstline FCR in IGHV-M Subgroup
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IgHV-UM & 11q- have a poor
response to CIT but not to BCRi



4 deon  Del11q or unmutated IgHV have por PFS
after chemoimmunotherapy

Eh N Prog-free
= 100 3 100 —L 1GHVmutated 88 49
= T = —l— [GHV unmutated 126 12
o+ IgHV-M - %

b 80 Y L 75 =
5 7 7]
£ 2 = @
= E 5 =
g IlgHV-UM or 11g-| : ® 2
a £ o
2 .é 40 p
: ?
E o £ =1
°© TP53mut — FCRIGHY™ g
— BRIGHV=™* '5 P<0.0001
T T T T 0o 1‘2 ZLL 3‘6 4‘8 6‘0 o 0 IIIIIIIIIIIIIIII

5 # 35 48 an“l ® e = e Time frem randomisation (months) 01 2 3 456 7 8 9 101 1213 1415 16

Na. at risk onths
] Time (Years)
Rossi et al, Blood 2015 Eichhorst et al., Lancet Oncol 2015 Thompson et al., Blood 2016

Thompson et al, Blood 2016 FCR300 48 m

Eichhorst et al, Lancet Oncol, 2016 CLL10 FCR: 38 m
BR: 25 m

Rossi et al, Blood 2015 Italian study 50 m
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Ibrutinib is equally active in IgHV-UM

RESONATE trial RESONATE-2 trial

PCY 1102/1103 trials
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Progression-Free Survival,

T torrested with delllg
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Delllq is not a prognostic factor for adverse

outcomes in CLL/SLL patients treated with
ibrutinib

Progression-free survival
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Kipps et al., ASH 2016 (abstract 2042)
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CLL patients with TP53 dysruptions
should not be treated with CIT
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D%”:?gzﬂfaif;'r:’zzzzs * Most mutated gene in cancer
ROS * 90% —> Missense mutants
* Tp53™Ut - gain of function
* Two types of mutants
e Structural
* DNA contact
* Most mutants are overexpressed!

Chemotherapy R

1t

p53

> @) (AC)

Evasion of cell death
Tumor Progression

J Selection of TP53 mutants

Apoptosis Senescence Ferroptosis
BAX O CDKN1A . SLC7A11
PUMA
NOXA

Adapted from Bykov V. et al, Nature Review Cancer, 2018
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Preliminary Communication

Potential Mechanisms for Cancer Resistance in Elephants
and Comparative Cellular Response to DNA Damage in Humans

Lisa M. Abegglen. PhD: Aleah F. Caulin, PhD: Ashley Chan, BS: Kristy Lee, PhD: Rosann Robinson. BS:
Michael S. Campbell, PhD; Wendy K. Kiso, PhD; Dennis L. Schmitt, DVM, PhD; Peter J. Waddell, PhD;
Srividya Bhaskara, PhD; Shane T. Jensen, PhD: Carlo C. Maley, PhD; Joshua D. Schiffman, MD

LB

- e pye & e
lion, 2% [95% Cl, 0%-7%]). Despite their large body size and long life span, elephants remain
cancer resistant, with an estimated cancer mortality of 4.81% (95% Cl, 3.14%-6.49%),
compared with humans, who have 11% to 25% cancer mortality. While humans have 1 copy

(2 alleles) of TP53, African elephants have at least 20 copies (40 glleles). including 19
Abegglen et al, JAMA 2015

| Cancer-resistant, long-lived mammals |
Large-bodied Subterranean Tree-living Flying
3 | | | | I ——
3 E‘|: 7 | [Tpsa  HMM-HA [IFNBandCCD | | 7 | [lGHocF1| [miRNas]
58 ) ) | | | | }

Proof-of-principle mouse mode ks with enhanced tumour suppressor function

Seluanov et al, Nat Rev Cancer 2018
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TP53 mutations and treatment in CLL
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MULTIVARIATE ANALYSIS
- TP53 abnormalities
- Nr of prior lines

IDELALISIB + RITUXIMAB

Phase lll randomised controlled trial in patients with R/R CLL: Study 116 (N=220)

Subgroup 'd‘rlz":"::;"‘ P':if:z;ft“ Hazard ratio for disease progression or death (95% CI)
No. of patients

Overall 10 10 —e— 0.15(0.08,0.28)
1GHV

Mutated 19 17 1 025 (007,095

Unmutated a1 23 [ 0130006027)
17p Deletion or 1763 mutation

Either 46 50 —e—i 012 (005,032)

Neither 64 60 e 017 (0.07,043)
17p Deletion

Yes 26 n e 0.14(0.04,0.47)

No 84 79 [ ] 014(007.031)
Sox

Male 7% &8 e 010 (0.04,024)

Female N 42 i 030 (0.11,078)
Age

<65 years 21 27 e 024 (007,077)

265 years 89 83 —e— 0.11(0.05,0.26)

T T T
0.01 0.1 1.0 10.0

Idelalisib better  Placebo better

Furman et al, NEJM 2014

Suboptimal activity of target therapies in
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VENETOCLAX

100+ — Patients without del(17p)
—Patients with del(17p)

75 1

50 4----mmomm e AT

25 + A
Del(17p): median PFS of 16 months;
non-del(17p); 15-month PFS of 71%

0 .

3 6 9 12 15 18 21 24 27 30
Month

o

Roberts et al, NEJM 2016
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Ibrutinib is active in CLL with additional

genomic abnormalities
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Vall Prognostic & Predictive value of genetic
lesions in CLL

| PROGNOSTIC PREDICTIVE VALUE

FREQ | TTFT Response to Response to
5 yrs Target treatment

o+ d’Hebron
del13q14 55%
NOTCH-1 15%
17p / TP53 8%
ATM / 11g- 9%
SF3B1 8%
BIRC-3 4%
MYD88 4%

90%
~55%
~40%

60%
~55%
~60%
100%

* No differences with or without rituximab

* =

PFS / OS PFS
PFS / OS =
PFS -

Bosch & Dalla-Favera, (in press)
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Treatment of early relapse (<36 m)
or refractoriness to CIT



Survival from First Salvage by Duration of Initial
FCR Response

Proportion

0.2 Pts. _Died Duration of FCR Remission
— 7 5 Resistant

— 34 23 <36 months
— 56 15 >36 months
0.0

0] 12 24 36 48 60 72
Months

Courtesy Susan O’Brien



ee YHobron High activity of ibrutinib in R/R CLL
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R/R (n=101) 51 mo 43%

S. O’Brien et al., Blood 2018
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Last Therapy (= 36 Months Vs < 36 Months)
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Progression-free survival (%)

Patients at risk:
Ibrutinib + BR > 36 mo
Placebo + BR > 36 mo
Ibrutinib + BR < 36 mo
Placebo + BR < 36 mo

100 =
80 =
60 =
40 =
20 o ==e=Qe== Tbhrutinib + BR < 36 months MEI! A
@ brutinib + BR > 36 months y
= mgpm == Placebo + BR < 36 months
0 s Placebo + BR. = 36 months
0 5 10 15 20 25
Months
85 77 68 36 11 0
82 77 64 21 7 2
204 184 165 104 41 3
207 176 122 45 10 1

Chanan-Khan et al. Lancet Oncol 2015; [epub] (Suppl Info)
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* ORR 76%

Pooled Multi-Trial Analysis of Venetoclax

Efficacy in R/R CLL

* CR/CRi 2 22%; median time to CR/CRi was 8.3 months

 MRD-negativity (BM) in 15%

Patient Disposition N=387

Venetoclax 400
mg/day

305

Median duration of
venetoclax, months

16.3 (0.03-54)

Discontinuation, %
Due to PD
Due to AEs
Due to SCT
Withdrew consent

50
34
10
3
3

Probability
[ I Il s Y o I o Y s O s N e I s I s N
cLhMwhrmoO~N®©OO

5 at risk
DR

S

' —— DOR (n=296)

1 —— PFS (n=387)

- |=censored event

0 6 12 18 24 30 36
Months

296 267 215 150 85 27 14

387 318 247 158 120 37 18

Courtesy J. Brown, Boston



5 INvestigator-Assessed PFS Superior
for VenR vs. BR (Murano Trial)

100+

M*‘\___h Median PFS = NR

80+

604

h-Free Survival (%)

40

. Negatlve . Assay posltwe B Assay failure . PD/death/withdrew Sample missing

Venetoclax i+ thUleab (N= 194) Bendamustlne + thUleab (N= 195)
mths

100% -

80%
60%
40%
20%

0% -

J Seymour et al, NEJM 2018
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Contending with Progression to
Ibrutinib
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Ibrutinib in CLL: Real-World experience

T o | olang® | U | Francet | usa®
N 124 224 315 428 621

Median age 65 63 69 70 62
Previous Tx NR 3 (1-10) 2(1-14) 3 (0-10) NR
Median FU (months) 6 10 16 3 17

PFS NR 79% at 12 m NR NR 35 m (median)
OS NR 82% at12m 77% at 16m NR 75% at 30 m
Discontinuation 22% 19% 26% 13% 37%

AEs—> 50% AE>52% AE>37% AEs—> 50%
PD-> 38% PD>37% PD—>28% PD—> 21%

Dose reduction NR 15% 26% NR 20%
Predictive variables Age, ECOG, CK

1Parikh SA et al, Blood 2015
?Iskierka-Jazdzewska et al, L&L 2017
3UK CLL Forum. Haematologica, 2016
4Ysebaert et al, Am J Hematol 2017
>Mato et al, Haematologica 2018
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Del13q14
60%
TP53 2%
SF3B1 4%
NOTCH1 6%
ATM 5%
BIRC3 4%

CLL

Early Stage

o

7C

Del13q14
60%
TP53 5%
SF3B1 8%
NOTCH1 12%
ATM 10%
BIRC3 8%

é (" O (<24 months)

BCR 5|gna|mg
Microenvironment

Risk factors
TP53 mut
NOTCH1
mut
IgHV 4-39

CLL
Advanced

Stage Risk factors

TP53
Adv. Stage

O Ibrutinib

-

Del13q14 50%
TP53 7%
SF3B1 21%
NOTCH1 10%
ATM 15%
BIRC3 6%

Ibrutinib
(>24 months)

Risk factors
TP53 dysruptions
Adv. Stage
Complex Karyotype

TP53 >50%
NOTCH1 ~ 40%
CDKN2A/B ~ 30%
del9p21 ~ 30%
MYC ~ 30%

RS (5-10%)

Bone marrow
Clonally related
MYC gains

RS under
Ibrutinib (5%)

TP53>40%

BIRC3 ~ 24% CLL Resistant
SF3B1~ 17% to CIT
ATM ~ 20%

BTK™™t

L 2mut .
PD;((Egp) CLL Resistant

ITPKBMUt to Ibrutinib (15%)
MYC gains

Bosch & Dalla-Favera, NRCO 2018 (in press)
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Venetoclax after Ibrutinib or idelalisib

| After Ibrutinib? After Idelalisib?

N= 91 31

ORR 65% 67%
CR 9% 6%
Neutropenia G3-4 52% 50%
TTP (median) 24 months NR

Venetoclax after ibrutinib Venetoclax after idelalisib

1004 100-
5 Ts-L\_L\—\—\_I_4

BOA crmemimimimmimimimemimim i m e

Progression-free survival (%)
¢
% Not Progressed

25+

0 2 4 i} 8 lll} 1|2 1I-‘1 llﬁ 1|8 ZIO ZIZ 2|4 Zlﬁ 2|8 3Iﬂ or— 7T
0 2 4 6 810121416 18 20 22 24 26 28 30

Months After First Dose
1. Jones et al, Lancet Oncology, 2018; 2. Coutré et al, Blood 2018
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NUMBER OF HSCT

What happened to allogeneic HCT?

600

500

400

200

100

0

Hematopoietic SCT for CLL by year
—ClLallo EBMT —CLL auto EBMT CLL allo USA e
\
\,
N
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n“ l\‘\
D NP PN OO A RO A DA DH HOHB A PSS O DAY DG O
N O S N TSNS ONSLLHS LSS & &
SRR R SR A i S S il Sl gl S M M O

Gribben et al, Blood 2018
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generation (CD28, 41BBz) CART cells
: Gene Costim e
Site Ref N . Conditioning | CAR T cell Dose ORR CR
Transfer | Domain
Cohort receiving no CCT:
Brentjens, Gamma- None or Cy 1.5-3 1.2-3.0x107 CAR* T cells/kg | 0/8 ({ LN short of PR, 1/8; 0
MSKCC Blood, 2011 8 | retrovirus | P28 g/m2 Cy cohort: 0.4-1.0x10” CAR* | SD x 22 months, 2/8) 0%
T cells/kg
Geyer, Gamma- 3x106, 1x107, or 3x107 CAR* | 4/8 (clinical CR, n=2; PR
MSK D2 2 ’ ’ ' 9
sKee ASCO, 2016 8 retrovirus cb2s Cy 600 mg/m T cells/kg n=2; SD, n=1) 25%
i Cy 60 mg/kg x 2d .. ..
NCI Kochenderfer, | , | Gamma- | -, g +Flu25mg/m2x | 0.3-2.8x107 CAR* T celisikg | >4 (CR n=1 PR, n=2:SD, 1 550,
Blood, 2012 retrovirus 54 n=1)
Kochenderfer, Gamma- Cy 60 mg/kg x 1-
NCI J Clin Oncol, |4 : CD28 2d + Flu 25 mg/m?2 | 1-4x10% CAR* T cells/kg 4/4 (CR, n=3; PR, n=1) 75%
retrovirus
2014 x 5d
Brudno, J Clin Gamma- None (post- 0.4-8.2x106 2/5 (CR, n=1; PR, n=1; SD, 0
NCl oncol, 2016 |° | retrovirus | ©P%8 AlloHSCT) CAR* T cells/kg n=1) 20%
Cy 30-60 mg/kg 2x105, 2x108, and 2x107
Turtle, ASH, - + - —c. —
FHCRC 2016 18 | Lentivirus | 4-1BB x1 + Flu 25 mg/m? | CAR* T cells/kg;1:1 13/17 (CR, n=5; PR, n=8) 29%
x 3d (n=15) CD4*:CD8*
Porter, Sci . , i
UPenn Trans Med, 14 | Lentivirus | 4-1BB Inve_st|gator S 0.14-11x108 CAR* T cells 8/14 (MRD negative CR, 29%
choice n=4; PR, n=4)
2015
: , Stage 1: 5x107 vs. 5x108 9/17 (CR, n=6; PR, n=3)
UPenn Zgrgg 2016 35 | Lentivirus | 4-1BB Lr;]\i;'iggator s CAR* T cells among pts treated w/stage | 35%
' Stage 2: 5x108 CAR* T cells 2 CAR T cell dose:

3

1584

Memorial Sloan Kettering
Cancer Center..

CR ~20-35%

<€

Courtesy of J Park
Park J et al. Blood 2016;127(26):3312-20
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Bosch & Hallek, Blood, Apr 2018
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* * * Davids et al. TN 35 21 20
* %k ¥* Helios R/R 289 40 25
* * 0 % TN 32 87*
* %k ¥ Barrientos R/R 207  PFS 23 months
* % Murano R/R 194 60 60
* * ILLUMINATE TN 212
* * Burger et al. TN 104 28 5 pts
* * Bosch et al. TN 83
* ¥ G-CLL14 TN 13 58% 100%
* % Flinn et al TN 32 72 78
* ¥ * ¥* G-CLL13 TN
* ¥ Jain et al TN 40 100 100
R/R 37 80 40
* #* Hillmenetal R/R 38 49 30
* % Rogers et al TN 24 20 46
30 pts reported | ¥ #* CAPTIVATE TN 164 36 100
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( NF-kB B rq b RO494909 ostamatinib BCR signaling
activation 039478 ospletinib Dasatinib
PFO3084014 AK659 x d BO D
ordulatinib @2y Saracatinib
TEXX T
-secretase ’ ’ 06 LYN
; .:.- 0 e O SYK LC.YZ
: ; BTK [k e
BIRC3 4053 € e i .® A
- delalisib KRAS AMG176 % °
T .S 5
- DUVEHSIE NRAS %
O m pralisib AKT \
c B 46 BRAF f
0 & = :
2 ‘v . J
RNA processing mTOR MAPKs T P
TS TSETERTTETIEE TITTIT, :
eSS o B XPO1 Cell cycle
) DNA damage
0 Apoptosis
; A TP53
H2B || H2A
NF-kB
Ha | H3 MDM2
BCL2
= =AC AVADIS 3 D U
Target gengs : anexo B AY1295344 -
B-8800 80 Del13q14 \ Olaparib
. (miR15A/16-1 Leu2) :

Bosch & Dalla-Favera, NRCO 2018 (in press)
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How do | treat High-Risk CLL?

* CLL patients should be tested for biomarkers predicting
response

* High-risk CLL usually do not respond to CIT = Use Novel
agents

* Three classes of highly effective oral targeted inhibitors,
mostly approved as single agents given continuously
about to change

* Combine best agents
— To maximize number of MRD-negative remissions
— To limit treatment duration = less toxicity and cost

* Test Immunotherapies (checkpoint inhibitors, Allo-SCT,
CAR-T cells) in high-risk / Richter syndrome
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How do | treat (high-risk) CLL

-

Normal
TP53 gene

IGHV-M
Dell13q, +12

Fit Unfit
FCR Ibrutinib
\BR (>65 yrs) Chl + Anti-CD20 mAb

IGHV-UM
delllq

|

A

Ibrutinib
CIT

J

CLL
Active disease

del(17p)
TP53mut

A 4

~

[

(if not candidate to ibrutinib)

Ibrutinib
Venetoclax

Y

4

-~

[ R/R to CIT ]

A 4

Relapsed / Refractory

v
Intolerant to
Ibrutinib

A 4

Ibrutinib
(Venetoclax + Rituximab) - FDA
Idelalisib + Rituximab

|

Venetoclax
Idelalisib + Rituximab

|

o

\

[ R/R to ibrutinib ]

7

Venetoclax
Idelalisib + rituximab
Clinical Trial
v

N\

Cell Therapy
Allogeneic-SCT
CAR-T cells

~
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