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The Incidence of MF Is Comparable to That of
CML, ALL, and AML
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Comparison of survival in 826 Mayo Clinic patients with ET vs PV vs PMF. Survival in ET was
also compared with the age- and sex-matched US population.
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International Prognostic Scoring System (IPSS):

Risk classification
of PMF at presentation

Prognostic factors
Survival by PMF-PS
1 -
* Age > 65 years 9-
+ Constitutional symptoms 8
- Hb < 10 g/dL 7
2 6-
- Leukocytes > 25 x 109/L fo - AN
o 54—
* Blood blasts > 1% £ 44
N
2- I—
Risk groups i
O_
* Low 0 0 24 48 72 96 120 144 168 192 216 240 264 288
* Intermediate-1 1 Months
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Cervantes et al., Blood 2009;113:2895-2901



Comparison of survival among 428 patients with PMF stratified by their mutational status.
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Causes of Death in MF

Other causes

Second neoplasia

Portal hypertension
Bleeding

Infections
Thrombosis/CVE
Progression w/o leukemia
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Goals of therapy in PMF

Cure if possible, which means allogeneic stem cell transplantation when indicated

~

Treat anemia and other cytopenias when indicated

A\

Reduce symptomatic splenomegaly

Reduce constitutional symptoms (weight loss, night sweats, fever, pruritus)

A\

Avoid first occurrence or recurrence of thrombotic and bleeding complications

A\

~

Manage risk situations (e.g. surgery)

A\

Minimize the risk of acute leukemia

A\

Nordic guidelines on the diagnosis and treatment of patients with Myeloproliferative Neoplasms. www.nmpn.org



Suggested Risk Adapted Model for MF Management

* Asymptomatic
_ — No therapy indicated
Low Risk « Symptomatic splenomegaly
— Possible role for JAK2 inhibition?2

— Potential role for interferon’

Intermediate-1
and -2 Risk
(1-3 risk factors,
symptomatic)

High Risk
(24 risk factors,
very symptomatic)

ESAs: erythropoiesis-stimulating agents.
1. Silver R et al. Blood. 2011;117:6669-72.



Normal JAK/STAT Signaling Regulates Vital Cell
Functions

Cytokine
binding

1. Vainchenker W, et al. Semin Cell Dev Biol. 2008;19:385-393; 2. Ghoreschi K, et al. Immunol Rev. 2009;228:273-287.




Normal JAK/STAT Signaling Regulates Vital Cell
Functions

Cytokine
binding

Receptor
dimerization

STA

Activation leads to signal

transduction Transcription: survival, proliferation

1. Vainchenker W, et al. Semin Cell Dev Biol. 2008;19:385-393; 2. Ghoreschi K, et al. Immunol Rev. 2009;228:273-287.



JAK (Janus Kinase) Is a Key Component of
Hematopoietic Signaling

Inflammatory > Red Blood Cell
. Red Blood Cells
Cytokines JAK1/JAK2 JAK2 )
JAK1/TYK2 Erythropoietin
IFNy, IL-6
Lymphoid » Platelets
Cells JAK1/JAK3 JAK2
IL-2 Thrombopoietin
White Blood Cells
(granulocytes)
JAK2 - G-CSF

JAK2 - GM-CSF

* The JAK family of nonreceptor tyrosine kinases has 4 members
— JAK1, JAK2, and Tyk2 are ubiquitously expressed
— JAK3 is expressed primarily in hematopoietic cells

1. Verma A, et al. Cancer Metast Rev. 2003;22:423-434; 2. Ghoreschi K, et al. Immunol Rev. 2009;228(1):273-287; 3. Vainchenker W, et al. Semin Cell Dev Biol.
2008;19:385-393.



Dysregulated JAK2 Signaling Is Characteristic of MF

Without
cytokine binding

s

Mutations affecting

V\./ild-t.ype. JAK Constitutively
signaling: active JAK2 due
* MPLW515L/K to mutations in:
« LNK « JAK2V617F
Overactivated * JAK2 exon 12
signaling

@ e @
I Activation leads to signal ‘l"N'"N'"N""b

transduction | Transcription: survival, proliferation

1. Vainchenker W, et al. Semin Cell Dev Biol. 2008;19:385-393; 2. Ghoreschi K, et al. Immunol Rev. 2009;228:273-287.



Increased Levels of Inflammatory Cytokines and
JAK1 Activation Are Common in MF

* |n patients with MF, abnormal levels of circulating cytokines are commonly detected’?
* Many proinflammatory cytokines signal via JAK1-dependent cytokine receptors?

* Increased cytokines and JAK1 activation are independent of JAK2V617F mutation

status?
Baseline Cytokine Levels of Patients with MF?

Decreased Increased
Normal Levels
E (vs Healthy Controls) ! (vs Healthy Controls) E
Interferon-y ICAM-1
Erythropoietin CDA40 ligand CDA40
Leptin C-reactive protein FGF basic
EN-RAGE VEGF
Interleukin-16 TNF-a
Interleukin-18 VCAM-1
Interleukin-1RA Interleukin-8
Myeloperoxidase Interleukin-6
MMP-2 MIP-1p3

1. Quintas-Cardama A, et al. Blood. 2010;115:3109-3117; 2. Verstovsek S, et al. N Engl J Med. 2010;363:1117-1127.



Abnormal JAK1 and JAK2 Signaling Lead to
Clinical Manifestations of MF
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1. Verma A, et al. Cancer Metast Rev. 2003;22:423-434; 2. Tefferi A, et al. Am J Hematol. 2011;86:1018-1026.



Dysregulation of the JAK Pathway Is Present in
All MF Patients

* No single hallmark mutation has

been identified? :
Proportion of MF
. Patients

Numerous recurrent somatic

i : JAK pathway-related
mutations have been found in MF%2 P y

JAK2V617F 60%
* Multiple mutations may coexist JAK2 exon 12 Rare
. . . . 2
within a single patient MPLWS515L/K (TpoR) 5% to 10%
* At the time of its discovery, CBL 5% to 10%

JAK2V617F was hypothesized to be SH2B3 (LNK) 3% to 6%

a disease marker of MF (analogous
to BCR-ABL in CML), but this did not
turn out to be the case?

1. Abdel-Wahab O. Curr Opin Hematol. 2011;18:117-123; 2. Levine RL, et al. Nat Rev Cancer. 2007;7(9):673-683; 3. Cross NCP. Hematology Am Soc Hematol Educ
Program. 2011;2011:208-214.



Ruxolitinib® Is the First Targeted Therapy for MF

Ruxolitinib IC,
Enzyme? Mean # SD (nM),
at 1 mM ATP

* A potent, selective JAK1 and JAK2 inhibitor!
— More than 100-fold selectivity against a broad

JAK1 3.3%1.2
: . ) 1
panel of kinases, for minimal off-target effects e )
JAK3 428 + 243
« Addresses key dysregulated JAK signaling TYk2 19%3.2
pathways?
— JAK1 overactivity increases cytokines and MF
symptoms?? A CN
— JAK2 overactivity affects hematopoiesis, u
splenomegaly, and symptoms?’? N—N
/
Y
N“ | N\
k\N N
H

1. Quintas-Cardama A, et al. Blood. 2010;115(15):3109-3117; 2. Vainchenker W, et al. Semin Cell Dev Biol. 2008;19(4):385-393; 3. JAKAVI, Summary of Product
Characteristics.



Ruxolitinib Clinical Trial Program in MF

Phase I/II

Study 2511 COMFORT-I? COMFORT-II3

N =153 N =309 N =219
* Dose-escalation phase * Randomized, double-blind, * Randomized, open-label
to identify toxicities placebo-controlled trial trial vs best available
* Dose-optimization * Conducted at multiple TSR] ST
phase to determine sites in USA, Canada, and  Conducted at multiple
efficacy Australia sites in Europe
* FPFV: June 2007 * FPFV: September 2009 * FPFV: July 2009

FPFV, First Patient First Visit

1. Verstovsek S, et al. N Engl J Med. 2010;363(12):1117-1127; 2. Verstovsek S, et al. N Engl J Med. 2012;366:799-807; 3. Harrison CN, et al. N Engl J Med.
2012;366:787-798.



Rationale for Phase Il COMFORT Studies

* Based on phase I/Il findings, ruxolitinib was determined to have clinical
benefit warranting further exploration

15 o0r 20 mg BID (based on platelet count) provides an optimal starting
dose for safety and efficacy
— Favorable safety profile
— Rapid and sustainable reduction of splenomegaly

— Significant improvement in symptoms and QoL
— Overall survival benefit when compared with historical controls

* 35% reduction in volume (assessed by MRI) reliably correlates to 50%
reduction in palpable spleen length

— MRI may be used as a more precise and reliable measurement of spleen
response than the typical clinical practice of palpation

Verstovsek S, et al. N Engl J Med. 2010;363(12):1117-1127.
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| COMFORT-I

COMFORT-I Trial Design

e COMFORT: COntrolled MyeloFibrosis study with ORal JAK inhibitor Treatment

* Randomized, double-blind, multicenter phase Ill study conducted in USA, Canada, and Australia

134 Ongoing
21 Discontinued

Patients with PMF, | Randomize
PPV-MF, or PET-MF
N = 309 1:1

78 Ongoing
37 Discontinued
36 Crossed over

— |IPSS intermediate-2 or high-risk
— Palpable spleen 25 cm

— Platelet count 2100 x 10°/L

— JAK2V617F positive or negative

* Primary endpoint: 235% reduction of spleen volume from baseline to week 24
* Secondary endpoints: Symptom score, overall survival, duration of spleen response, QoL

*3 patients not evaluable for safety —included in ITT analysis of efficacy.
IPSS, International Prognostic Scoring System

1. Verstovsek S, et al. N Engl J Med. 2012;366:799-807; 2. Verstovsek S, et al. N Engl J Med. 2012;366:799-807 (supplemental appendix). 19



| COMFORT-II

COMFORT-II Trial Design

* COMFORT: COntrolled MyeloFibrosis study with ORal JAK inhibitor Treatment

 Randomized, open-label, multicenter phase Il study conducted in Europe

91 Ongoing
26 Discontinued
29 Extension phase

Patients with PMF, | Randomize
PPV-MF, or PET-MF

N =219

2:1

Best available therapy (BAT) 31 Ongoing

n=73 24 Discontinued
18 Crossed over

— |IPSS intermediate-2 or high-risk
— Palpable spleen 25 cm

— Platelet count 2100 x 10°/L

— JAK2V617F positive or negative

* Primary endpoint: 235% reduction of spleen volume from baseline to week 48
* Secondary endpoints: Spleen response at week 24, duration of spleen response
 Exploratory endpoint: QoL

*Best available therapy as selected by investigator, including possibility of combination therapy, no therapy, or changing therapy over the course of the trial.

Harrison CN, et al. N Engl J Med. 2012;366:787-798.
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COMFORT-II

Treatments on BAT Arm

. BAT,n=73 . BAT,n=73
Standardized treatment name No. (%) Standardized treatment name No. (%)

Any BAT medication* 49 (67.1) Purine analogs 4 (5.5)

No BAT medication 24 (32.9) Mercaptopurine 3(4.1)

Other antineoplastic agents 37 (50.7) Thioguanine 1(1.4)
Hydroxyurea 34 (46.6) Antigonadotropins and similar agents 3(4.1)
Anagrelide 4 (5.4) Danazol 3(4.1)

Glucocorticoids 12 (16.4) Interferons 3(4.1)
Prednisone/prednisolone 9(12.3) PEG-interferon-alpha-2a 2(2.7)
Methylprednisolone 3(4.1) Interferon-alpha 1(1.4)

Other anti-anemia preparations 5 (6.8) Nitrogen mustard analogs 2(2.7)
Epoetin-alpha 5 (6.8) Melphalan 2(2.7)

Other immunomodulatory agents 5 (6.8) Pyrimidine analogs 2(2.7)
Thalidomide 3(4.1) Cytarabine 2(2.7)
Lenalidomide 2(2.7)

*Patients may have received more than one treatment as BAT.

Harrison CN, et al. N Engl J Med. 2012;366:787-798 (supplemental appendix). 21



| COMFORT-I

Ruxolitinib Significantly Decreased Spleen
Volume From Baseline to Week 24

Percentage of Patients with 235% Decrease in
Spleen Volume at Week 24

50 1
40 -
< P<.0001
5:-; Odds ratio (95% Cl)
o 30 - 134.4 (17.97, 1005)
=
o
& 20 -
o
10 7 0.7%*
n=1
0 — T %
Ruxolitinib (n = 155) Placebo (n = 153)

* Median spleen reduction was 33.0% in the ruxolitinib arm vs median 8.5% increase in
spleen volume in the placebo arm

*Response was due to a splenic infarction which led to death.
Patients who discontinued prior to week 24 or crossed over prior to week 24 were counted as nonresponders.
Verstovsek S, et al. N Engl J Med. 2012;366:799-807. 22



| COMFORT-II

Ruxolitinib Significantly Decreased Spleen
Volume From Baseline to Week 48

Percentage of Patients with 235% Decrease in
Spleen Volume at Week 48

50 1

40 -
< P<.001
5’; Odds ratio (95% Cl)
o 30 1
©
c
o
& 20 -
o

10

0
O ~ T 1
Ruxolitinib (n = 146) BAT (n =73)

* Median time to response, 12.29 weeks
e Of the 69 patients who achieved 235% reduction in spleen volume at any time during the study,
44 (64%) did so at the first assessment (at 12 weeks)

Harrison CN, et al. N Engl J Med. 2012;366:787-798. 23



COMFORT-II

97% of Ruxolitinib-Treated Patients Experienced
Spleen Reduction

COMFORT-II
60— Best spleen response at any time on study

40—
Ruxolitinib (n = 136)
BAT(n =63)

20

o

35% Decrease

-40]

Best Percentage Change from Baseline

-60—

I BAT

J Spleen volume 132 (97%) 35 (56%)
I Spleen volume 4 (3%) 28 (44%)

Harrison CN, et al. N Engl J Med. 2012;366:787-798. 24



COMFORT-II

Vast Majority of Patients Receiving Ruxolitinib Experienced
Spleen Reduction, Regardless of JAK2V617F Mutation Status

Percent Change From Baseline in Spleen Volume

at Week 48
40 -
X
°a? 20 ‘
£ il
(]
(7]
@
-20 -
(S
8 ____________________________________________________________
= -40 Primary endpoint
= |
j< -60 Ruxolitinib BAT
(@) 80 - JAK2V617F positive (n = 75) JAK2V617F positive (n = 24)
JAK2V617F negative (n = 22) = JAK2V617F negative (n = 8)
100 - Unknown mutation status (n = 1) Unknown mutation status (n = 2)

At week 48, most patients receiving ruxolitinib experienced spleen volume
reductions, including JAK2V617F-positive (88% [66/75]) and JAK2V617F-
negative (91% [20/22]) patients

Harrison CN, et al. Oral presentation at ASH Annual Meeting; December 10-13, 2011. Abstract 279. 25



| COMFORT-II

All Patient Subgroups Exhibited Significant
Rates of Response to Ruxolitinib Treatment

Proportion of Patients in Each Subgroup with 235% Reduction in
Spleen Volume from Baseline at Week 48

All ruxolitinib patients | n=144
20 mg BID starting dose | | 88
15 mg BID starting dose i 56
JAK2V617F-positive —| ! J 108
JAK2V617F-negative | 35
Intermediate-2 risk | 1 £ I 74
High-risk 7| £ 70
PET-MF | |2 = 20
PPV-MF 7 ! & 48
PMF — = 76
No prior hydroxyurea —| ' .—‘ 36
Prior hydroxyurea i % 108
Baseline spleen length >10cm | ! @ J 97
Baseline spleen length <10 cm i s 47
Baseline spleen volume >median i § 72
Baseline spleen volume <median | | < 72
Aged >65 years ] ! I 76
Aged <65 years E 68
Female - 63
Male —| 81
; T T T T T T T T T
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Response Rate (95% Cl)

Harrison CN, et al. Oral presentation at ASH Annual Meeting; December 10-13, 2011. Abstract 279. 26



| COMFORT-I

All Individual Symptoms Assessed Were Significantly
Improved by Ruxolitinib Treatment

125 - Ruxolitinib ™ Placebo 111.9

100 -

70.3

~
(92

60.0

(92
o

N
Ul
Worsening -

1
N
(03]

46.9 -43.0 -42.1 -42.8

Mean % Change From Baseline
& o

y
o
4m Improvement

Abdominal Pain under Early Night Itching Bone/muscle Inactivity
discomfort left ribs satiety sweats pain

-100 -

e For all individual symptoms above, comparisons between ruxolitinib- and placebo-treated
groups were highly statistically significant (P<.01)

*As measured by the Myelofibrosis Symptom Assessment Form (MFSAF) on a scale of 0 to 10.

Verstovsek S, et al. N Engl J Med. 2012;366:799-807. 27



COMFORT-I

Global Health Status and Functioning Scales Were
Significantly Improved by Ruxolitinib Treatment

EORTC QLQ-C30 Global Health Status/QolL and
Functioning Scales at Week 24

: )
.OEJ 10 * . * £
: *
& 5 o
t Q
5 E
L.
g’o 0
5 £
S 5 3
= &
g 2
2 -10 Ruxolitinib M Placebo ‘
-15 : : i :
Global Physical Role Emotional Cognitive Social
Health Functioning Functioning Functioning Functioning Functioning
*p< 001, Status/QoL

*p=.06.

Verstovsek S, et al. N Engl J Med. 2012;366:799-807 (supplemental appendix). 28



COMFORT-I

Ruxolitinib Efficacy Was Maintained Despite

Presence of Anemia

Spleen Volume

t 200
With anemia* .
{ &
c
Q 150
________ .} v
o Without anemia é
£
2 100
pe €
2
- ()
g -10 - > 50
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O €
X =
c -20 - 0
©
g !
2 With anemia*®
-30 - Il ¥ 50
. 9
Without anemia
-40 - -100
0 4 8 12 16 20 24
Visit (weeks)
*New-onset, grade 3/4 anemia Ruxolitinib

Verstovsek S, et al. Oral presentation at ASCO Annual Meeting; June 3-7, 2011. Abstract 6500.

Total Symptom Score

Without anemia

{5--3--1

With anemia*®

Worsening -
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Visit (weeks)
29



Abstract #59
Presented at the 57t American Society of Hematology Annual Meeting
Orlando, Florida, USA, Dec 05-08, 2015

Long-Term Efficacy and Safety in COMFORT-II,
a Phase 3 Study Comparing Ruxolitinib With
Best Available Therapy for the Treatment of

Myelofibrosis: 5-Year Final Study Results

Claire N. Harrison,! Alessandro M. Vannucchi,? Jean-Jacques Kiladjian,3
Haifa Kathrin Al-Ali,* Heinz Gisslinger,® Laurent Knoops,® Francisco Cervantes,’
Mark M Jones,® Kang Sun,® Laurence Descamps,® Viktoriya Stalbovskaya,°
Prashanth Gopalakrishna,? Tiziano Barbui'"

On Behalf of the COMFORT-Il Investigators

'Guy’s and St. Thomas’ NHS Foundation Trust, Guy’s Hospital, London, UK; 2University of Florence, Florence, Italy; 3Hopital Saint-
Louis et Université Paris Diderot, Paris, France; “University of Leipzig, Leipzig, Germany; *Medical University of Vienna, Vienna,
Austria; 6Cliniques universitaires Saint-Luc and de Duve Institute, Université catholique de Louvain, Brussels, Belgium; "Hospital

Clinic, Institut d’Investigacions Biomediques August Pi i Sunyer, Barcelona, Spain; éIncyte Corporation, Wilmington, DE; °Novartis
Pharma S.A.S., Rueil-Malmaison, France; '"Novartis Pharma AG, Basel, Switzerland; '"Hospital Papa Giovanni XXIIl, Research

Foundation, Bergamo, Italy
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Best Percentage Change in Spleen Volume
for Individual Patients

Ruxolitinib randomized? After crossover?
(n=136) (n = 39)
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* 97.1% of patients (132/136) experienced some degree of spleen volume reduction

« 78 patients (53.4%) in the ruxolitinib arm achieved a = 35% reduction in spleen volume
at any time on treatment

a Only patients with baseline and postbaseline spleen volume assessments are included; for crossover patients, the
spleen volume at the time of crossover was used as the new baseline value.



Best Percentage Change in Spleen Volume
for Individual Patients

Ruxolitinib randomized? After crossover?
(n = 136) (n=39)
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75.6% (34/45) of patients who crossed over experienced spleen volume reductions from
the time of crossover, and 42.2% (19/45) had a = 35% reduction

At = 5 years, 88% of patients (45/51) who remained on treatment had improvements
from baseline in spleen volume, and 67% (34/51) achieved = 35% reductions

a Only patients with baseline and postbaseline spleen volume assessments are included; for crossover patients, the
spleen volume at the time of crossover was used as the new baseline value.
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Duration of Spleen Response

Loss of response: no longer a 2 35% reduction that is also a > 25% increase over nadir

1 -
0.9
0.8
0.7
0.6
0.5
04
0.3
0.2

Probability

Ruxolitinib? A
n=78 n=1

Events 34 (43.6%) 0
0.1 Censored 44 (56.4%) 1 (100%)
0 T T T T T T T
0] 0.5 1 1.5 2 2.5 3 3.5

Time, years

Ruxolitinib, n = 78 59 47 42 39 30 23 18
BAT,n= 1 0]

« Median duration of response: ruxolitinib, 3.2 years

« The Kaplan-Meier estimated probability of maintaining response
—  3years, 0.51 (95% Cl, 0.38-0.62)
— Syears, 0.48 (95% ClI, 0.35-0.60)

33 2 For patients who achieved a = 35% reduction at any time during randomized treatment; crossover patients are not summarized.




JAK2 V617F Allele Burden

Ruxolitinib randomizeda
(n =108)

N B O
o O O

(@)

in JAK2 V617F Allele Burden, %

Change From Baseline in Absolute At Week 168 At Week 192
JAK2 V617F Allele Burden, n (%) (n =47) (n=42)

> 20% reduction 18 (38.3) 13 (31.0)
20% to 10% reduction 4 (8.5) 9 (21.4)
0% to 10% reduction 13 (27.7) 13 (31.0)
No change or increase 12 (25.5) 7 (16.7)
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* The maijority of patients had a reduction in allele burden over the course of ruxolitinib
treatment

2 Only ruxolitinib-randomized patients with positive JAK2 V617F mutation status at baseline and = 1 postbaseline
34 assessment are included.




Bone Marrow Fibrosis

Shift Table For Fibrosis Grade by Treatment

Last available e -
postbaseline Ruxolitinib
fibrosis grade (n = 146)

Baseline Fibrosis Grade, n (%) Baseline Fibrosis Grade, n (%)

Missing 2 Missing
1(0.7) 1(0.7) 2(1.4) 1(0.7) 2(1.4) 0]

10(6.8) 9(6.2) 2(1.4) 0
OO 8(55)  8(55) IENON 4(55)  1(1.4)
6(4.1) | 19(13.0) JEERCERN 2 (1.4) 4(5.5) IEXEEN)
Missing 2(1.4) | 2(1.4) | 17(11.8) | 20 (13.7) | 3 (2.1) 19 (26.0)

B Improvement Hl No change 1 Worsening

With ruxolitinib treatment
« 23 patients (15.8%) had improved fibrosis

— Including 4 who improved to grade 0 from baseline grades of 1 [n=1],2[n=2],and 3 [n = 1])
* 47 patients (32.2%) had stable fibrosis

« 27 patients (18.5%) had a worsening at their last assessment

35 a Assessments after crossover from BAT to ruxolitinib are excluded.




Overall Survival

Median Overall Survival

Ruxolitinib (ITT) = not reached
BAT (ITT) = 4.1 years
BAT (RPSFT) = 2.7 years

Ruxolitinib

BAT (ITT)
BAT (RPSFT)
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* Median OS was not yet reached in the ruxolitinib arm (ie, > 5 years)
— ITT: HR, 0.67 (95% ClI, 0.44-1.02); P = .06
— RPSFT: HR, 0.44 (95% CI, 0.18-1.04) in favor of ruxolitinib vs BAT

HR, hazard ratio; ITT, intent-to-treat; RPSFT, Rank-Preserving Structural Failure Time.




Nonhematologic Adverse Events
(exposure adjusted)

Preferred Term, n
(exposure-adjusted rate)?

Patient-year exposure

Ruxolitinib
Randomized

(n = 146)
170.12

Ruxolitinib
Randomized
+ Extension

(n = 146)
409.52

BAT

Randomized

(n=73)
66.98

Ruxolitinib
Crossover

(n = 45)
79.70

Total

Ruxolitinib

(n =191)
489.22

Diarrhea

38 (22.3)

56 (13.7)

13 (19.4)

12 (15.1)

68 (13.9)

Peripheral edema

33 (19.4)

55 (13.4)

21 (31.4)

8 (10.0)

63 (12.9)

Dyspnea

24 (14.1)

37 (9.0)

15 (22.4)

12 (15.1)

49 (10.0)

Asthenia

28 (16.5)

38 (9.3)

9 (13.4)

10 (12.5)

48 (9.8)

Cough

22 (12.9)

38 (9.3)

12 (17.9)

10 (12.5)

48 (9.8)

Pyrexia

22 (12.9)

39 (9.5)

7 (10.5)

8 (10.0)

47 (9.6)

Bronchitis

18 (10.6)

41 (10.0)

6 (9.0)

3(3.8)

44 (9.0)

Fatigue

23 (13.5)

36 (8.8)

8 (11.9)

8 (10.0)

44 (9.0)

Nasopharyngitis

27 (15.9)

40 (9.8)

9(13.4)

4 (5.0)

44 (9.0)

Arthralgia

19 (11.2)

30 (7.3)

8 (11.9)

7 (8.8)

37 (7.6)

NETEEE]

21 (12.3)

30 (7.3)

7 (10.5)

5 (6.3)

35(7.2)

Pain in extremity

18 (10.6)

24 (5.9)

4 (6.0)

11 (13.8)

35 (7.2)

Weight increase

23 (13.5)

29 (71)

1(1.5)

5(6.3)

34 (6.9)

Headache

18 (10.6)

23 (5.6)

4 (6.0)

8 (10.0)

31 (6.3)

Abdominal pain

17 (10.0)

26 (6.3)

13 (19.4)

4 (5.0)

30 (6.1)

Back pain

18 (10.6)

24 (5.9)

10 (14.9)

4 (5.0)

28 (5.7)

« After adjusting for exposure, the rates of nonhematologic AEs were generally lower with

longer-term ruxolitinib treatment and when compared with those in the BAT arm

37 Occurring at a rate of = 10 per 100 patient-years of exposure in any group.




Laboratory Data: Hemoglobin

180 Ruxolitinib
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Week

Ruxolitinib, n = 146 123 104 103 99 93 79 71 65 62 60 49 51 46 43 38 34 31 29 27 30 30 17 3
BAT.n= 73 53 42 32 29 19 10 6 0 0 O O O O O O O O O O O O o0 O

* In the ruxolitinib arm, mean hemoglobin levels decreased over the first 12 weeks of
treatment and then recovered to levels similar to those in the BAT arm and remained

> 10 g/dL from week 24 onward (> 151 weeks)




Laboratory Data: Platelets
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Week

Ruxolitinib, n = 146 118 102 96 93 90 76 68 63 60 58 48 49 46 41 37 34 31 28 27 28 29
BAT.n=73 51 40 28 27 19 10 6 0 O O O O O O O O O O O o0 O

- Thrombocytopenia was primarily grade 1 or 2, with 19% of patients experiencing grade 3
or 4 thrombocytopenia at any time with ruxolitinib treatment




Conclusions

These 5-year findings demonstrate that the immediate benefits of ruxolitinib
treatment, such as improvements in spleen size, were maintained with long-
term therapy

Reductions in JAK2 V617F allele burden were apparent with longer-term
treatment; improvement or stabilization of bone marrow fibrosis was seen in
48% of ruxolitinib-treated patients (18.5% worsening; 34% missing)

Long-term safety and tolerability were consistent with previous findings

Patients randomized to ruxolitinib treatment in the study had a relatively lower
risk of death compared with patients on the BAT arm, most of whom switched
to receive ruxolitinib at a later date

— Inthe ITT analysis, reduction in the risk of death with ruxolitinib was 33%

This hypothetical benefit with earlier treatment with ruxolitinib is being
evaluated through a phase 3 study in patients with early MF
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Study Rationale

Spleen Weight, g

* The Hh pathway is involved in hematopoietic stem cell proliferation and is

active in hematologic malignancies’
— In a murine model of MF, ruxolitinib in combination with the Hh pathway inhibitor
sonidegib (selectively inhibits SMO?) improved splenomegaly and bone marrow

fibrosis better than ruxolitinib alone3

Spleen Weight WBC Count Bone Marrow Fibrosis

P <.0005 _ P< .02

WBC Count, K/uL

0 .
Vehicle  Ruxolitinib Ruxolitinib + Vehicle Ruxolitinib Ruxolitinib +
Sonidegib

Vehicle  Ruxolitinib  Ruxolitinib +
Sonidegib

Sonidegib

. Tibes R, Mesa RA. J Hematol Oncol. 2014;7:18.

Pan S, et al. ACS Med Chem Lett. 2010;1:130-134.

. Bhagwat N, et al. Blood. 2013;122(21) [abstract 666].



Study Design

* This phase 1b/2 study is evaluating sonidegib + ruxolitinib for the treatment of patients
with intermediate- or high-risk MF

— Data from 24 weeks after the last patient enrollment (cutoff, May 8, 2015) are presented for
patients treated at the RP2D

Dose-escalation phase Dose-expansion phase

Primary or PPV/PET MF
Intermediate or high » Enroll additional

IPSS risk? : patients for
Palpable splenomegaly 4 -+ Determine MTD/RP2D treatment with the

JAK and SMO inhibitor MTD/RP2D
naive

Objectives:
VAR  Sonidegib Ruxolitinib = Determine MTD/RP2D

= Assess safety and tolerability
= Characterize PK

400 mg QD 15 mg BID = Preliminary efficacy
= Spleen responses

= Bone marrow changes
400 mg QD 20 mg BID = JAK2 V617F

1 400 mg QD 10 mg BID

BID, twice daily; IPSS, International Prognostic Scoring System; MTD,
maximum tolerated dose; PET, post—essential thrombocythemia; PK,

1. Cervantes F, et al. Blood. 2009;113(13):2895-2901. pharmacokinetics; PPV, post—polycythemia vera; QD once daily.




Spleen Length Response at Week 24

50% reduction
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» At the end of week 24, 55.6% of patients (15/27) achieved a = 50% reduction in
palpable spleen length

« 25 patients (92.6%) had a = 50% reduction in spleen length at any time on
treatment; 15 patients (55.6%) achieved a nonpalpable spleen

Data cutoff: May 8, 2015




Spleen Volume Response at Week 24
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« At the end of week 24, 12 patients (44.4%) had a = 35% reduction in spleen
volume as measured by MRI/CT

+ 15 patients (55.6%) achieved a = 35% reduction in spleen volume at any time on
treatment
Data cutoff: May 8, 2015




JAK2 V617F Allele Burden

Absolute Change in JAK2 V617F Allele Burden
From Baseline at Week 24

Sonidegib 400 mg QD +
Ruxolitinib 20 mg BID
(n =15)2
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* The mean absolute change in JAK2 V617F allele burden was —9.0 percentage
points (range, —56.5% to 7.0%) from baseline to the end of week 24

a JAK2 V617F—positive patients with assessments at baseline and week 24.




Adverse Events

AEs of any cause
in = 15% of patients, n (%)

All Grade

RP2D
(N =27)

Grade 3/4

Hematologic AEs

Anemia?

14 (52)

9 (33)

Thrombocytopenia®

7 (26)

3 (11)

Nonhematologic AEs
Muscle spasms?

13 (48)

1(4)

Increased creatine phosphokinase?

10 (37)

5 (19)

Myalgia®

2(7)

DysgeusiaP
BIEEER

1

N—

Fatigue

Pyrexia
AlopeciaP
Constipation

N

NETEEE

Abdominal pain

Dizziness

Headache

oloololo | glor |

AEs not typically observed with ruxolitinib
Data cutoff: May 8, 2015

a Led to dose adjustment or interruption in = 2 patients each.
b Led to dose adjustment or interruption in 1 patient each.




Conclusions

» Sonidegib 400 mg QD + ruxolitinib 20 mg BID was generally well tolerated,
with no unexpected safety concerns

* Combining sonidegib and ruxolitinib did not appear to affect the PK of either
agent

* Preliminary efficacy data were consistent with the known effects of ruxolitinib
monotherapy, with clinically relevant responses in JAK inhibitor—naive patients

— Most patients (92.6%) had = 50% reduction in spleen length; 55.6% achieved
complete resolution of palpable splenomegaly

— The majority of patients (55.6%) achieved a = 35% reduction in spleen volume at any
time on treatment, and 44.4% achieved this response at week 24

— Some patients achieved reductions in JAK2 V617F allele burden and improvements
in bone marrow fibrosis with combination therapy

* QObserved efficacy at week 24 did not reach the pre-specified threshold for
further enrollment of patients in the trial; the study is ongoing and intends to
continue longer-term follow-up of existing patients




EXPAND: A Phase 1b, Open-Label, Dose-Finding Study of
Ruxolitinib in Patients With Myelofibrosis and Low Platelets

* Ruxolitinib was safely administered in patients with MF and low
PLT counts at starting doses of up to 15 mg bid (stratum 1, PLT
count 75-99 . 109/L) or 10 mg bid (stratum 2, PLT count 50-74 .
109/L)

AEs were consistent with the known safety profile of ruxolitinib
and the studied population, with no new or unexpected adverse
findings

Spleen length reductions were observed across all groups,

including the MSSDs, and were consistent with those observed in
patients with higher platelet counts

Based on these findings, the study has been revised to
administer ruxolitinib at a starting dose of 10 mg bid in both
strata and thus focus on an optimal dosing strategy for patients
with a PLT count of 50 to 99 . 109/L

The study is ongoing and is currently open for enroliment

Vannucchi et al. ASH 2015




Transplantation for MF in 2016

* Patients in the transplant age group

— Usually <70 yrs old, reasonable performance status and no
prohibitive co-morbidities
* MF related features
— DIPSS-Intermediate-2/high-risk
— ? DIPSS-Intermediate - 1
* High risk cytogenetics
* Severely cytopenic patients
— Transfusion dependent (non-responders to conservative options)

— Severe thrombocytopenia
— ?? High-risk mutations (ASLX1 + patients)



Comparison of HCT vs non-transplant according to DIPSS in pts. <65

1.0 - Risk : low | Risk : int-1
oo “.': Cohort
0.8 - — Transplanted
DIPSS Dynamic

0.2 + p=0.002 7 p=0.2
| | | | I | | | | | |

Risk :int-2 Risk : high

Proportion surviving
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o
|

p=0.005
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0 5 10 15 20 25 30 O 5 10 15 20 25 30

Time after diagnosis (y)

HCT, hematopoietic cell transplantation; DIPSS, dynamic international prognostic scoring system

Kroger et al. ASH 2014; abstract 320



Outcomes of HCT in Myelofibrosis (CIBMTR data)

100

- 90

- 80
70

HLA-identical sibling/Other related L 60

- 50

Well-matched URD
- 40

_________________________________ L o5
Partially or mis-matched URD

20+ - 20

Estimated Probability, %

10 - 10

0 I I ! I 0

I |
0 20 40 60 80 100 120 140
Months
Cohort 12% low, 49% intermediate-1, 37% intermediate-2, and 1% high-risk MF patients

CIBMTR, Center for International Blood and Marrow Transplant Research; HLA, human leukocyte antigen; URD, unrelated
donor.

Gupta V, et al. BBMT, 2014;20:89-97



Various Time Points of using HCT in MF Management

* Model 1: Clinical improvement or stable disease on JAK
inhibitor therapy

* Model 2: Delay the HCT as long as benefiting from JAK
inhibitor therapy, and consider HCT if
— Intolerant to JAK inhibitors due to toxicities
— Worsening of anaemia transfusion dependence
— Increased blast count (10-19%)
— Sub-optimal/loss of response requiring change in therapy

 Model 3: Progressed on JAK inhibitor (progression of
splenomegaly/splenectomy/blasts>20%)

Adapted from Shavanas & gupta, Best Pract Res Clin Hematol.204; 27:165-74 HCT: Hematopoietic cell transplantation



Graft failure in prospective studies in Myelofibrosis

EBMT MPD-RC
N= 103 N=66
- (Rondelli et al,Blood,
(Kroger et al,Blood,2009) 2014)
Low-risk pts 17% 5%
% URD tx 70/103 (68%) 34/66 (52%)
. 78% at 2-yrs (MRD)
0, -
Survival 68% @5-yrs 44% at 1-yr (MUD)
LFS 40% @5-yrs NR
2%%*,11% needed stem

Primary graft failure 24% URD Tx

cell boost

EBMT, European group for blood and marrow transplantation; MPD-RC, myeloproliferative disorders research
consortium; URD, unrelated donor; MRD, matched related donor; MUD, matched unrelated donor; LFS, Leukamia-
free survival

Kroger N et al. Blood 2009;114:5264-70.;Rondelli D et al. Blood 2014;124:1183-91.



Facing the difficulties associated with HCT for Myelofibrosis

= @Graft failure ? @ )

-~ Bone marrow fibrosis-poor
environment for the stem cell JAK-1/2 #

— Significant Splenomegaly é_ 1. | Spleen Size
— Cytokines? ?- 2. T QoL scores

3.0 Cytokine levels
/ (anti-JAK1 mediated)
?
= GVHD: — Improve

— Decreased cytokine levels may constitutional symptoms
reduce the risk of severe GVHD @

= TRM?
— Better perfomance status prior to
HCT may yield improved outcomes

GVHD,graft versus host disease; TRM, tansplant-related mortality




Combined approach of JAK inhibitors in transplant protocols

Study Design Conclusions
Tapering Rux.
Jaekel et al BMT 14 Retrospective GF 1/14 Treatment Until conditioning
2014 P related sepsis, 1/14 did not result in
unexpected SAE

No adverse impact
Shanavas,et,al,B .
MT 2014 6 Retrospective on early post HCT As above

outcomes

1- year 0S of 100% _ Continuing Rux.

. . Until conditioning
Stubig et 22 Retrospective those good resp. without taper
al,Leukemia,2014 P to Rux.Vs. 60% P

others No unexpected
SAEs
Lebon et al, ASH 11 Retrospective Good engraftment sc:m):ef;irlg‘sgof
abstract 2013 P rates )
tapering

Jaekel N et al. BMT 2014;49:179-84.; Shanavas M et al. BMT 2014;49:1162-69.; Stubig T et al. Leukemia 2014;28:1736-38.;Lebon Det al. ASH 2013,
Abstract 2111



Conclusions

 HCT is an appropriate option for selected patients with
Myelofibrosis

— Int-2/high-risk disease
— Int-1 with transfusion dependency or unfavourable
cytogenetics

* The selection of patients should be individualized based
on patient wishes and other patient-, disease-, and
transplant-related factors

* Combination of JAK inhibitor therapy in the transplant

setting may help in overcoming some of the current
issues with the transplantation in myelofibrosis



Selection of upfront therapy for patients with Myelofibrosis

Patient Factors

rN(_) Advanced age YES
@ Benefits 1 NO :
_ , F=="8Poor perfomance status G . Benefits
e Curative Potential =NO e Usually well-tolerated
YES
I~ "®Prohibitive co-morbidities o TQOL

1
1
l ﬁ
TT 1 Disease Factors B
1 JAK inhibitor

== Severe complications —
HCT e NOJ P o> )  therapy/
P of MF such as r=== clinical trial
K= portal hypertension : r-sClINICATtra
1
ll YES NO! JL
— High-risk of | bk
° Risks leukemic transformation Q Risks

®* Unknown long-term effects

Duration of response
Possible resistance

e ?Impact of drug-induced
cytopenias on survival / LT

e Risk of early mortality

e /QOL
O GVHD YES
o Recurrent infections

Transplant Factors

2
@)
(& L N § § F 0 B N 7 N § |

Well-matched donor _——

HCT, hematopoietic cell transplantation; GvHD, graft versus host disease; JAK, Janus
Kinase; LT, leukemic transformation; MF, myelofibrosis; QOL, quality of life. Gupta V, et al. Blood 2012;120:1367-1379.



