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BCR signalling in lymphoid malignancy

a Chronic active BCR signalling b Tonic BCR signalling
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Bruton’s Tyrosine Kinase (BTK):
A Critical Kinase for Lymphoma Cell Survival and Proliferation
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Chemokine-controlled cell migration

* Bruton’s tyrosine kinase (BTK) is an essential element of the BCR signaling pathway (Niiro, NRI 2002)
* Inhibitors of BTK block BCR signaling and induce apoptosis

* BTK also acts downstream of certain chemokine receptors impacting integrin molecules that help in promoting
egression from the lymph node environment



Ibrutinib: A potent BTK inhibitor

STRUCTURAL FORMULA

Ibrutinib (PCI-32765)
formsa bond with
cysteine-481 in BTK

Highly potent BTK
inhibition at IC;; = 0.5 nM
High degree of specificity
for hematopoietic cells

3

Orally administered once
daily dosing until PD or no
longer tolerated by patient

Durable Btk inhibition, despite rapid drug
elimination

Plasma concentrations of ibrutinib vs. BTK occupancy
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PCYC-1104-CA Phase 2 Study of Ibrutinib in R/R MCL
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PCYC-1104-CA Phase 2 Study of Ibrutinib in R/R MCL
Kaplan-Meier progression-free survival (n=111)
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Long term follow up

Overall Survival, %
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o 3 6 9 12 15 18 21 24 27 30 33
Months From Initiation of Study Treatment

Number at Risk
m 103 88 71 64 59 55 49 33 25 3 o

Wang et al Blood 2015



Fatigue |
Diarrhea

Cough '
Thrombocytopenia
Nausea

Muscle spasms
Pyrexia

Anemia

Dyspnea

Rash

Upper respiratory tract infection
Vomiting
Arthralgia
Pneumonia . .
Contusion
Constipation
Neutropenia

Sinusitis

Stomatitis

Back pain
Decreased appetite
Hypokalemia
Hypertension

Atrial fibrillation
Myalgia

Abdominal pain
Urinary tract infection
Pain in extremity
Headache

B Grade 1/2
Grade 3/4

M Grade5

0% 10% 20% 30% 40% 50% 60%

SPARK trial Wang et al ASH 2015



Fatigue |
Diarrhea

Thrombocytopenia
Nausea

Muscle spasms
Pyrexia

Anemia

Dyspnea

Rash

Upper respiratory tract infection
Vomiting
Arthralgia
Pneumonia . .
Contusion
Constipation
Neutropenia

Cough ' !

Sinusitis

Stomatitis

Back pain

Decreased appetite
Hypokalemia .

Hypertension : /
Atrial fibrillation :

Myalgia

Abdominal pain

Urinary tract infection

Pain in extremity

Headache

0% 1

B Grade 1/2
Grade 3/4
Grade 5

o_____________
X

N

o —— - - - ————— - -
X

w

o

X

B

(=]

N

S 4--=

50% 60%

SPARK trial Wang et al ASH 2015



THROMBOSIS AND HEMOSTASIS

Ibrutinib treatment affects collagen and von Willebrand
factor-dependent platelet functions

Marie Levade,”# Elodie David,® Cédric Garcia,” Pierre-Alexandre Laurent,” Sarah Cadot,® Anne-Sophie Michallet,”
Jean-Claude Bordet,” Constantine Tam,® Pierre Sié,"# Loic Ysebaert,® and Bernard Payrastre’ =

"INSERM, L1048 and Université Toulouse 3, Institut des Maladies Métaboliques et Cardiovasculaires, Toulouse, France, *Laborataire d’Hémaftologie
Cenire Hospitalier Universitaire de Toulouse, Toulouse, France; *Service dHématologie, Cenire Hospitalier Lyen Sud, Pierre Bénite, France; *Laboratoire
d'Hémostase, Cenire Hospitalier Universitaire Hopital Edouard Herriot, Lyon, France; “Depariment of Hemalology, Peter MacCallum Cancer Center, East
Melbourne, VIC, Australiz; and *Service d'Hématologie Institut Universitaire du Cancer de Toulouse-Oncopdle, Toulouse, France

KEY Points The oral Bruton's tyrosine kinase inhibitor, ibrutinib, has recently demonstrated high ef-

ficiency in patients with relapsed B-cell malignancies. Occurrence of bleeding events has

* |brutinib affects collagen and | been reported in a subgroup of ibrutinib-treated patients. We demonstrate that ibrutinib
VWF-mediated platelet selectively inhibits platelet signaling and functions downstream of the collagen receptor
activation. glycoprotein VI and strongly affects firm platelet adhesion on von Willebrand factor (VWF)

« The bleeding diathesis under arterial flow. A longitudinal study of 14 patients indicated a correlation between
correlates with defects in occurrence of bleeding events and decreased platelet aggregation in response to collagen

in platelet-rich plasma and firm adhesion on VWF under arterial flow. The addition of 50%
untreated platelets was sufficient to efficiently reverse the effects of ibrutinib, and platelet
functions recovered after treatment interruption as physiological platelet renewal occurred.
These data have important clinical implications and provide a basis for hemostasis
management during ibrutinib treatment. (Blood. 2014;124(26):3991-3995)

collagen-induced platelet
aggregation and firm
adhesion on VWF at arterial
shear rate.




Lymphocytosis and Ibrutinib in MCL

|ALC by Analysis Visit and Bone Marrow Invelvement (Red = BM invelved; Blue = BM not involved)
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Ibrutinib Versus Temsirolimus: Results
From a Phase 3, International, Randomized,
Open-Label, Multicenter Study in Patients With
Previously Treated Mantle-Cell Lymphoma
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MCL3001 (RAY): Phase 3 Open-Label Study

R Ibrutinib (N = 139) Treat to PD or Enroliment dates:
A Oral ibrutinib 560 mg daily unaccc.aptable Dec 2012 = Nov 2013
Patients N starting Cycle 1, Day 1 toxicity
with D Y
previously KO 1:1 = Stratified by number of prior lines of therapy and by sMIPI
treated M
MCL | Temsirolimus (N = 141)
Z Intravenous temsirolimus el e D € Crossover to ibrutinib
c 175 mg on Cycle 1, Days 1, 8, 15; unaccgp.table (after IR.C-c_onflrmed
then 75 mg on Days 1, 8, 15 of toxicity Jul PD; n =32)
all subsequent cycles 2014
Primary end point: Secondary end points included:
* |RC-assessed PFS * |RC-assessed ORR (CR + PR) * Time to next treatment
e Overall survival * Safety
* Duration of response * Patient-reported outcomes (FACT-Lym)
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Primary End Point: IRC-Assessed PFS
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Ibrutinib Temsirolimus
Median PFS (months) 14.6 6.2
Hazard ratio (HR) 0.43
: 95% confidence
A interval (Cl) 0.32-0.58
ﬁA Log-rank p value < 0.0001
Ibrutinib
R
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139 114 101 83 77 45 34 8 5 0 0
141 93 69 45 33 19 11 3 1 0 0

- At a 2-year landmark, the PFS rate was 41% for ibrutinib versus 7% for temsirolimus
- Investigator-assessed HR for ibrutinib versus temsirolimus was 0.43 (95% ClI, 0.32-0.58)
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PFS and ORR: Outcomes by Number of Lines of
Prior Therapy
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|Ibrutinib + Rituximab
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Wang et al Lancet Oncology 2015



ENRICH — NCRI MULTICENTRE RANDOMISED
OPEN LABEL PHASE I/l TRIAL OF RITUXIMAB
& IBRUTINIB VS RITUXIMAB & CHEMOTHERAPY
IN ELDERLY MANTLE CELL LYMPHOMA

ENRI|CH
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ENRICH — NCRI multicentre Randomised open
label phase Il trial of Rituximab & lbrutinib vs
Rituximab & CHemotherapy in Elderly mantle

cell ymphoma

R-CHEMO Rituximab

(every 21 days) (every 56 days)
for 6-8 cycles for 2 years

R-CHEMO/R =S
Standard care

Ibrutinib daily Ibrutinib daily

+ Rituximab + Rituximab

(every 21 days) (every 56 days)
for 8 cycles for 2 years

IR/R
Intervention

Follow-up
until disease
progression

Ibrutinib to
continue until
disease
progression

Cl S Rule
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TreonSPetal. N EnglJ Med 2015;372:1430-1440.
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Ibrutinib in ABC DLBCL

Figure 1

Wilson et al Nat Med 2015
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Patient 1: pre and post ibrutinib alone




rutinib for CNS mantle cell NHL

Thk:5mm (Spc:6mm) 07/06/2015
TR:11000mm 14:37:57.59
Philips Medical Systems TE:140ms Philips Medical Systems
Flip:90

/ - NV: 0 s/mm2 bV: 0 s/mm2

0cm

Thk:5mm (Spc:6.5mm) 23/09/2015
TR:8133.56mm 14:14:26.34
Philips Medical Systems TE:120ms Philips Medical Systems
Flip:90
bV: 0 s/mm2

0cm




Next generation BTKi's

ONO 4059 ACP 196



Class | PI3K isoforms

Class | PI3K
isoform
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Okkenhaug, Vanhaesebroeck. Nat! Rev Immunoi 2003; 3: 317-330




Clinical Activity in B-cell Lymphomas

Best Response, n (%) Time to
Pobulation Treated / Response
P Evaluable | Overall Median Mo.
Response (range)
Rate
INHL 26 /19 13 (68) 3(16) 10(53) 1(5) 3(16) 2 (11) (1 71'_84 1)
1.8
MCL 9/6 4 (67) 1(17) 3(50) n/a 1(17) 1 (17) (1.6 - 1.9)
HL 3/3 1 (33) 1 (33) 0 nfa 1(33) 1(33) 1.7
aNHL 13/10 0 0 0 n/a 4 (40) 6 (60) n/a

« Responses observed (including CRS) in indolent, mantle and Hodgkin lymphomas

« Responses occurred early: 16/18 (89%) by first assessment (~2 months)

*MR = Minor response for Waldenstrom’ s
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Follicular NHL

- PI3Kinase inhibition remains leading pathway target

- |delalisib most mature data, but
- Copanlisib
* Duvelisib
- TG Therapeutics
« Curis Incorporated — novel tagged PI3K / HDACi
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Study 101-09: SAEs and AEs Leading to Discontinuation

Serious Adverse Event*, n (%) AE leading to Discontinuation

Pyrexia 10 (8.0%) Transaminase elevations 4 (3%)
Pneumonia 8 (6.4%) Infections 3 (2%)
Diarrhea 7 (5.6%) Diarrhea 2 (1.6%)
Dehydration 4 (3.2%) Colitis 2 (1.6%)
Fever/Neutropenia 4 (3.2%) Neutropenia 2 (1.6%)
Colitis 3 (2.4%) Pneumonia 2 (1.6%)
Acute Renal Failure 3 (2.4%) Pneumonitis 2 (1.6%)
*SAE occurring in more than 2 subjects ARDS 1 (0.8%)
Failure to Thrive 1(0.8%)
Mucositis 1 (0.8%)




and finally ...
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Combination therapy?

To the editor:

Lenalidomide, idelalisib, and rituximab are unacceptably toxic in patients with relapsed/
refractory indolent lymphoma

Understanding of the wmor microenvironment has bad o the de- 50 and 985 ALT ebevations (Figure 1AL Al paticnts had imaging: 2
velopment of novel agents for lymphoma, although few studies have  showed diffuse hypoechogenicity and 1 borderline fatty hepatomeg-
combined these as a therapeutic sirategy. We nepont unaccepable  aly. The median tinse: to reselution of ALT and aspanate aminotrars-

pnwacie fren coneh a kislaeieal srenler Palismic swese pasared noa fowieas wsae A dramne F1 A wnd 14 deasare o100 dlaue s meeaiaulag

Lugano 2015

Combination trial of idelalisib and SYK inhibitor stopped early due to
unexpected pneumonitis

12 out of 66 patients with 2 deaths



