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Except for statements of historical fact, any information contained in this presentation may be a forward-looking

statement that reflects the Company’s current views about future events and are subject to risks, uncertainties,

assumptions and changes in circumstances that may cause events or the Company’s actual activities or results to

differ significantly from those expressed in any forward-looking statement. In some cases, you can identify forward-

looking statements by terminology such as “may”, “will”, “should”, “plan”, “predict”, “expect,” “estimate,” “anticipate,”

“intend,” “goal,” “strategy,” “believe,” and similar expressions and variations thereof. Forward-looking statements may

include statements regarding the Company’s business strategy, cash flows and funding status, potential growth

opportunities, preclinical and clinical development activities, the timing and results of preclinical research, clinical trials

and potential regulatory approval and commercialization of product candidates. Although the Company believes that

the expectations reflected in such forward-looking statements are reasonable, the Company cannot guarantee future

events, results, actions, levels of activity, performance or achievements. These forward-looking statements are subject

to a number of risks, uncertainties and assumptions, including those described under the heading “Risk Factors” in

documents the Company has filed with the SEC. These forward-looking statements speak only as of the date of this

presentation and the Company undertakes no obligation to revise or update any forward-looking statements to reflect

events or circumstances after the date hereof.

Certain information contained in this presentation may be derived from information provided by industry sources. The

Company believes such information is accurate and that the sources from which it has been obtained are reliable.

However, the Company cannot guarantee the accuracy of, and has not independently verified, such information.

T R A D E M A R K S :

The trademarks included herein are the property of the owners thereof and are used for reference purposes only.

Such use should not be construed as an endorsement of such products.
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Momelotinib:
Trials & Progress from MOMENTUM Study in Myelofibrosis

• Optimizing clinical trial design with enhanced biological endpoints

• The biology of myelofibrosis dictates the disease manifestations and the therapeutic needs of 

patients with myelofibrosis

• Demonstrating improvement in anemia and reducing transfusion dependency in patients

• Anemia is the major unmet need in myelofibrosis

• Moderate and severe anemia, and transfusion dependency remain extremely common, are generally 

only treated palliatively, and are very important prognostic indicators for poor survival

• Exploring perspectives on optimal powering and how that influences developmental milestones

• The choice of endpoints, stratification factors, analyses methods, selection of the control arm and 

other factors are all critical considerations when designing a Phase 3 clinical trial 

• Prior study results inform sample size and powering assumptions for future trials
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• Myelofibrosis (MF) primarily driven by dysregulated JAK-STAT  

signaling leading to clonal proliferation in the bone marrow

• Constitutive activation of JAK-STAT signaling pathway results in local 

inflammation and progressive bone marrow fibrosis, reducing the 

hematopoietic capacity of the marrow (anemia) and triggering 

extramedullary hematopoiesis in the spleen (splenomegaly)

• The systemic pro-inflammatory cytokine profile induces constitutional 

symptoms and drives production of hepcidin, the master iron regulator

• Elevated hepcidin restricts iron availability for erythropoiesis, further 

reducing red blood cell (RBC) production, through the contribution of 

anemia of inflammation 

• These factors coalesce leading to the classic disease hallmarks of 

myelofibrosis: anemia, constitutional symptoms and splenomegaly

Etiology of Myelofibrosis:

A Disease of Dysregulated JAK-STAT Signaling
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Myelofibrosis Biology: 
JAK1, JAK2 & ACVR1 Drive Myelofibrosis Disease Hallmarks
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Myelofibrosis Anemia: 
Reducing Hepcidin Restores Red Blood Cell Production
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P L A S M A I R O N  D E F I C I E N C Y

o f  M y e l o f i b r o s i s

Momelotinib-mediated inhibition of ACVR1 markedly decreases hepcidin. 

Results in plasma iron elevation leading to stimulation of erythropoiesis and red blood cell production.

P L A S M A I R O N  N O R M AL I Z AT I O N
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Myelofibrosis Anemia: 
Severity of Anemia & High Hepcidin Predict Poor Survival 

Anemia predicts poor survival in myelofibrosis

Nicolosi M et al; Leukemia. 2018
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Pardanani et al; American Journal of Hematology 2013

Hepcidin predicts poor survival in myelofibrosis
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The Three Hallmarks of 

a Progressive Disease

Three Hallmarks of a 

Progressive Disease
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> 1  Y E A R  A F T E R  D I A G N O S I S

64%

46%

34%

Myelofibrosis
The Challenge of Anemia

“Anemia is major area of unmet need… 

a quarter of the patients at the beginning may require 

transfusions, and after one year of therapy almost 

half of the patients already require transfusion”

Srdan Verstovsek, MD, PhD

Professor in the Department of Leukemia at 

The University of Texas MD Anderson Cancer Center, Houston

Unmet Medical Needs In Myelofibrosis; company conference call October 2018

Tefferi, A et al. Mayo Clin Proc. 2012

CONSTITUTIONAL 

SYMPTOMS
Patients also experience debilitating 

symptoms that dramatically impact 

their lives 

ANEMIA

45% Transfusion 

Dependent

Spleen tries to compensate by 

making blood cells, leading to pain 

and discomfort

Many patients need regular blood 

transfusions to sustain life

Bone marrow cancer that significantly 

impairs red blood cell production

SPLENOMEGALY



Unmet Needs in Myelofibrosis: 
Inadequate Current Treatment Options for Anemia

• Approved MF agents (ruxolitinib and fedratinib) offer certain benefits for splenomegaly and 

symptoms, but fail to address – and frequently worsen - anemia and thrombocytopenia

• Anemia in myelofibrosis is multifactorial (hypersplenism, ineffective erythropoiesis, 

hemolysis, functional iron deficiency, chronic inflammation, etc.)

• Multiple options have been deployed to attempt to manage MF anemia; none 

are approved or have been shown demonstrably effective:

• Danazol

• ESAs

• Steroids

• IMiDs

• In the absence of an effective therapeutic option, frequent, chronic red blood cell (RBC) 

transfusions are employed as the default form of anemia management in MF

• Optimal MF therapeutic would provide robust and sustained benefits for anemia,

constitutional symptoms and splenomegaly

9



MOMELOTINIB

An investigational JAK1, JAK2, ACVR1 

inhibitor, in development for the 

treatment of myelofibrosis, is positioned 

to potentially provide benefits on all 

three myelofibrosis hallmarks: 

symptoms, anemia and spleen

>20 studies
Phase 1, 2 and three Phase 3 studies

>1,200 people
dosed with momelotinib

>820 patients
with myelofibrosis treated

>10 years
maximum duration on treatment
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Clinical Validation of Anemia Mechanism:
Acute & Chronic Hepcidin Suppression by Momelotinib
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• Phase 2 Translational biology study (GS-US-352-1672), N=41 transfusion dependent subjects

• Primary endpoint:  Transfusion independence

• 34% 12 Week TI response rate; 39% TI for ≥ 8 Weeks

• PD analyses demonstrates consistent effects on hepcidin, hematocrit, Hgb and serum iron consistent with increased 

momelotinib-driven erythropoiesis

Hepcidin Levels At every study visit, median blood 

hepcidin decreased 6 hours after 

dosing with momelotinib.

Overall trend to reduced hepcidin 

over time.

Reinforces ACVR1 inhibition as the 

mechanism of action responsible 

for momelotinib’s anemia benefits.
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Oh et. al. ASH 2018. Abstract# 4282.



Momelotinib:
Completed Phase 3 Studies: SIMPLIFY-1, SIMPLIFY-2
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1st-Line Population: JAK inhibitor naïve subjects

SIMPLIFY-1

JAKi Naïve

Double-blind, 

N=432

Momelotinib 

200 mg QD

Ruxolitinib 

20 mg BID

Momelotinib 

200 mg QD

1
:1
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Double-blind treatment Open label LTFU

Year 7Day 1 Week 24

Primary Endpoint

Goal: Non-Inferiority

MMB: N=215

RUX: N=217

Primary Endpoint Splenic Response Rate

Secondary Endpoints • Total Symptom Score

• Transfusion Independence Rate

• Transfusion Dependence Rate

• RBC Transfusion Requirements

Goal: Superiority

MMB: N=104

BAT: N=52

Primary Endpoint Splenic Response Rate

Secondary Endpoints • Total Symptom Score

• Transfusion Independence Rate

• Transfusion Dependence Rate

• RBC Transfusion Requirements

2nd-Line Population: Anemic or thrombocytopenic subjects 

previously treated with ruxolitinib

SIMPLIFY-2

JAKi Exposed

Open label, 

N=156
Momelotinib 

200 mg QD
Momelotinib 

200 mg QD

2
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Randomized treatment Extension LTFU

Year 7Day 1 Week 24

Primary Endpoint

90% = RUX/RUX+

Best available 

therapy

RBC transfusions on 

RUX = 64%

RUX dose adjustment for: 

• thrombocytopenia = 21%

• anemia/hematoma = 35%

Journal of Clinical Oncology, 2017 35(34):3844 The Lancet Haematology, 2018 5(2): 7



Primary Endpoint • Splenic Response Rate (SRR) Non-Inferiority

Secondary Endpoints • Total Symptom Score (TSS)

• Transfusion Independence Rate

• Transfusion Dependence Rate

• RBC Transfusion Requirements

Non-Inferiority

Superiority

Superiority

Superiority

Previously Conducted SIMPLIFY Phase 3 Studies:
Design Choices Mask Compelling Efficacy 
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432 JAKi-naïve patients

1:1 Randomized Treatment for 24 

weeks followed by extended treatment 

with crossover

1st-Line

MMB vs RUX

156 anemic or thrombocytopenic 

prior-RUX treated patients

2:1 Randomized Treatment for 24 

weeks, followed by extended treatment 

with crossover

2nd-Line

MMB vs BAT (~90% RUX) 

✓



✓

✓

✓

Primary Endpoint • Splenic Response Rate (SRR) Superiority

Secondary Endpoints • Total Symptom Score (TSS)

• Transfusion Independence Rate

• Transfusion Dependence Rate

• RBC Transfusion Requirements

Superiority

Superiority

Superiority

Superiority

✓



✓

✓

✓

Lack of symptom 

stratification

Method for setting 

the NI margin 

Lack of prior 

RUX washout

De facto head to 

head comparison

SIMPLIFY-1

SIMPLIFY-2

The choice of endpoints, stratification factors, analyses methods, selection of the control 

arm and other factors are all critical considerations when designing a Phase 3 clinical trial. 



Momelotinib:
SIMPLIFY Data Strongly Support Benefits in Three Hallmarks of MF

INHIBITS

ACVR1

INHIBITS

JAK2

INHIBITS

JAK1

ANEMIA

SPLENOMEGALY

Only JAKi to show equivalent 

splenic response to ruxolitinib in 1st-line

CONSTITUTIONAL SYMPTOMS

Pronounced TSS benefit: clinically 

consistent symptom improvement across 

all domains in 1st-line & 2nd-line

Increased hemoglobin: lower rates of red blood 

cell transfusion, fewer transfusion dependent 

patients, higher odds of being transfusion free
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A Randomized, Double-Blind, Phase 3 Study to Evaluate the Activity of Momelotinib (MMB) versus Danazol (DAN) in 
Symptomatic, Anemic Subjects with Primary Myelofibrosis (PMF), Post-Polycythemia Vera (PV) Myelofibrosis, or Post 

Essential Thrombocythemia (ET) Myelofibrosis who were Previously Treated with JAK Inhibitor Therapy

2:1 randomization

Double-Blind Treatment Open Label/Crossover

Long Term 

Follow-up

Day 1 Week 24

Primary Endpoint

Momelotinib 200 mg daily 

+ Placebo

Subjects

N=180

Momentum Phase 3 Trial:
Phase 3 Registration Trial Schema

Danazol has been selected as an appropriate treatment comparator given its use to ameliorate 

anemia in myelofibrosis patients, as recommended by NCCN and ESMO guidelines.

*Spleen progression (Momelotinib 200mg)

Danazol* 600 mg daily 

+ Placebo

Momelotinib 

200 mg daily 
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JAKi taper/washout

≥ 21 day 

Previously Treated 

with JAK inhibitor

Symptomatic (TSS ≥ 10) 

and Anemic 

(Hgb < 10 g/dL)

*Early crossover to open label in the event of confirmed symptomatic splenic progression



MOMENTUM Phase 3 Trial:
Study Objectives

Primary Endpoint:

• Total symptom score (TSS) response rate of momelotinib vs. danazol at Week 24 in symptomatic and 

anemic patients with PMF, post-PV myelofibrosis, or post-ET myelofibrosis who were previously treated 

with an approved JAK inhibitor therapy*

Secondary & Exploratory Endpoints:

• Transfusion independence (TI) rate at Week 24 for subjects treated with momelotinib vs. danazol**

• Splenic response rate (SRR) at Week 24 for subjects treated with momelotinib vs. danazol**

• Duration of TSS response for subjects treated with momelotinib

• Other measures of anemia benefit, including TD-TI rate and measures of cumulative transfusion burden

• Additional Patient Reported Outcomes, including assessments of fatigue and physical function

1717

* 99% powered; p<0.05

** >90% powered; p<0.05



Pronounced 
Symptom Benefit
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26.2%
vs 5.9% best available therapy (BAT) ( p < 0.001)

Statistically Significant Symptom Response 

Momelotinib compared to best available therapy 

(~90% ruxolitinib) in 2nd-line patients

SIMPLIFY-2

✓

Total Symptom

Score (TSS)

Baseline TSS was a stratification factor in SIMPLIFY-2

Primary Endpoint
99% Powered

TSS, a sum of 7 individual item scores 

recorded daily on a 0-70 scale

TSS response: the proportion of subjects 

who achieve a ≥ 50% reduction in TSS 

over the 28 days immediately prior to the 

end of Wk 24 compared to baseline

TSS is a validated patient reported 

outcome measure of clinical benefit 

specific to myelofibrosis patient 

symptomatology

MOMENTUM will enroll symptomatic subjects (TSS >10 at entry) 

and will be stratified by baseline TSS.

Danazol is unlikely to provide symptomatic benefit.



66%

Statistically significant 

transfusion independence rate 

(p < 0.001)

vs 49% ruxolitinib

43%

Maintenance of 
Transfusion 
Independence 

vs 21% BAT

Statistically significant 

transfusion independence rate 

(p = 0.001)

SIMPLIFY-1 SIMPLIFY-2

✓ ✓
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Secondary Endpoint
>90% Powered

MOMENTUM will enroll anemic subjects (Hgb <10 g/dL at entry) 

and will be stratified by baseline transfusion requirements.

Danazol is unlikely to provide substantial anemia benefits in 

such advanced myelofibrosis patients as it does not address the 

anemia of inflammation.

Transfusion Independence response: 

the proportion of subjects who were 

transfusion independent at Week 24, 

defined as the absence of red blood cell 

(RBC) transfusion and no hemoglobin 

level below 8 g/dL in the prior 12 weeks

In SIMPLIFY-1, the median time to loss 

of TI was not reached for momelotinib-

treated patients, with a follow up period 

exceeding 3 years
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*The model focused on the hazard, or risk, of an RBC unit being transfused as a “mean cumulative 

function” (MCF) of the average cumulative RBC unit transfusions for patients in each group.

Transfusion 
Burden Analysis:
Twice as Many RBC 
Units Transfused 
on RUX vs. MMB at 
Any Timepoint

The hazard ratio for an RBC unit 

transfused for patients receiving 

momelotinib was approximately

one-half that for ruxolitinib patients 

(HR 0.522; p < 0.0001) for models 

both with and without patients’ 

baseline characteristics as covariates. 

SIMPLIFY-1



Conversion from 
Transfusion 
Dependent to 
Transfusion 
Independent 49.1%

≥ 12 Week Transfusion Independence 

Response Rate

(TI rate in the Transfusion Dependent Subset)

46.6%

*Data from Sierra’s post-hoc analyses of SIMPLIFY-1 & SIMPLIFY-2 studies

vs 28.8% ruxolitinib vs 18.6% BAT

Transfusion Dependent Subset AnalysisEliminating Need 
for Frequent 
Transfusions

(p = 0.0299) (p = 0.0048)

SIMPLIFY-1 SIMPLIFY-2

✓ ✓
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Transfusion Independence response: 

The proportion of transfusion 

dependent subjects who became 

transfusion independent for any 12 

week or greater period on study, which 

requires an absence of RBC 

transfusion and no Hgb level < 8 g/dL



Equivalent 
Clinical Benefit on 
Splenomegaly

The primary endpoint of SIMPLIFY-1, 

Splenic Response Rate was achieved

27%
vs 29% ruxolitinib

SIMPLIFY-1

✓
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(p=0.011)

Secondary Endpoint
>90% Powered

MOMENTUM requires a 2-week non-treatment interval 

(washout) prior to enrollment for any subject receiving a JAK 

inhibitor prior to entering screening to allow for an accurate 

assessment of splenic response in the 2nd line setting.

Splenic Response 

Rate (SRR)

Splenic Response Rate (SRR):

A ≥ 35% reduction in spleen volume 

at W24 versus baseline

Momelotinib is the only JAK inhibitor to have been 

compared head to head to ruxolitinib, demonstrating 

clinically equivalence (non-inferiority)
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Momelotinib Safety:
Favorable Long-term Safety Profile

SIMPLIFY-1

TEAEs 1 by PT

RT Period
Overall MMB exposure 

in RT and ET

(N=411)
MMB

(N=214)

RUX

(N=216)

patients with any TEAE, n (%) 198 (92.5%) 206 (95.4%) 397 (96.6%)

Diarrhea 39 (18.2%) 43 (19.9%) 99 (24.1%)

Anemia 31 (14.5%) 81 (37.5%) 93 (22.6%)

Thrombocytopenia 40 (18.7%) 63 (29.2%) 94 (22.9%)

Nausea 34 (15.9%) 8 (3.7%) 85 (20.7%)

Fatigue 31 (14.5%) 26 (12.0%) 84 (20.4%)

SIMPLIFY-2

TEAEs 1 by PT

RT Period
Overall MMB exposure in 

RT and ET

(N=144)
MMB

(N=104)

BAT

(N=52)

patients with any TEAE, n (%) 101 (97.1%) 46 (88.5%) 142 (98.6%)

Diarrhea 34 (32.7%) 8 (15.4%) 52 (36.1%)

Cough 18 (17.3%) 6 (11.5%) 39 (27.1%)

Pyrexia 15 (14.4%) 4 (7.7%) 37 (25.7%)

Anemia 16 (15.4%) 10 (19.2%) 36 (25.0%)

Asthenia 20 (19.2%) 11 (21.2%) 35 (24.3%)

Thrombocytopenia 18 (17.3%) 6 (11.5%) 34 (23.6%)

Nausea 20 (19.2%) 5 (9.6%) 31 (21.5%)

Most Frequent Adverse Events in SIMPLIFY-1 and SIMPLIFY-2
1 TEAEs occurring in >20% patients in the “Overall exposed to MMB” column 

Momelotinib Safety Data 

presented at EHA2020 

• No evidence of cumulative 

toxicity with extended duration 

MMB: More than 90 

SIMPLIFY-1 and SIMPLIFY-2 

patients continued to receive 

momelotinib for 3.5 years or 

longer

• Reflecting the known 

myelosuppressive effect of 

RUX, dose reductions or 

interruptions in S1 due to 

thrombocytopenia were 

common for RUX (24.5%) and 

> 4-fold higher than 

MMB (6.1%) in RT
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SIMPLIFY -1 

TEAEs 1 by PT

RT Period Overall MMB 

exposure in RT and 

ET (N=411)
MMB

(N=214)

RUX

(N=216)

Patients with Any Gr3/4 TEAE, n (%) 74 (34.6%) 94 (43.5%) 251 (61.1%)

Thrombocytopenia 15 (7.0%) 10 (4.6%) 55 (13.4%)

Anemia 13 (6.1%) 49 (22.7%) 48 (11.7%)

Pneumonia 5 (2.3%) 3 (1.4%) 30 (7.3%)

SIMPLIFY-2

TEAEs 1 by PT

RT Period Overall MMB 

exposure in RT and 

ET

(N=144)

MMB

(N=104)

BAT

(N=52)

Patients with Any Gr3/4 TEAE,

n (%)
57 (54.8%) 22 (42.3%) 104 (72.2%)

Anemia 14 (13.5%) 9 (17.3%) 33 (22.9%)

Thrombocytopenia 11 (10.6%) 3 (5.8%) 22 (15.3%)

Asthenia 5 (4.8%) 1 (1.9%) 11 (7.6%)

Neutropenia 5 (4.8%) 1 (1.9%) 9 (6.3%)

Pneumonia 2 (1.9%) 1 (1.9%) 9 (6.3%)

Most Frequent Grade 3 or 4 Adverse Events in SIMPLIFY -1 and SIMPLIFY-2
1 TEAEs occurring in >5% patients in the “Overall exposed to MMB”.

• The rate of Gr3/4 anemia with 

momelotinib was low

• The rate of Gr3/4 thrombocytopenia 

was low

• Ruxolitinib was titrated by baseline 

platelets to mitigate induced 

myelosuppression

• Numerous dose reductions for 

thrombocytopenia were observed 

for ruxolitinib at platelet counts 

< 125 × 109/L

Momelotinib Safety:

Lower Gr3/4 Anemia and Maintained Platelets MMB vs. RUX
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BAT Crossover: BAT to MomelotinibMomelotinib

• MMB treatment elicited a 

rapid and sustained 

increase in hemoglobin, in 

contrast to RUX.

• Higher platelets were also 

observed in MMB patients 

in contrast to RUX.

• Importantly, patients who 

switched from RUX to 

MMB also achieved a 

sustained improvement in 

both hemoglobin and 

platelets

• These hematological 

improvements were 

achieved with consistently 

high momelotinib dose 

intensity, in contrast to 

RUX

SIMPLIFY-1

SIMPLIFY-2

Momelotinib Safety: 
Mean Hemoglobin and Platelets Over Time

Platelets

Platelets

Hemoglobin

Hemoglobin

MMB

MMB

MMB

MMB

RUX

RUX

RUX

RUX

Crossover
RUX→MMB

Crossover
RUX→MMB

Crossover
RUX→MMB
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100% of patients 

randomized to 

MMB commenced at 

the maximum 

recommended dose 

and high DI was 

maintained 

throughout

Momelotinib Dose Intensity (DI):
High MMB DI Maintained in JAKi Naïve and JAKi Exposed Patients

Attenuated initial RUX 

dosing due to 

progressive RUX 

dose reductions

High MMB dose 

intensity following 

crossover

SIMPLIFY-1

SIMPLIFY-2

Sustained MMB high DI 

in prior-JAKi treated 

patients; 100% of MMB 

randomized patients 

commenced therapy at 

the maximum

recommended dose

Initial RUX DI was 

low for the prior 

JAKi-treated, 

cytopenic patient 

population

High MMB dose 

intensity achieved 

following crossover

MMB RT Period MMB ET Period RUX RT Period RUX → MMB ET Period
JAKi Naïve 

JAKi Exposed MMB RT Period MMB ET Period RUX RT Period RUX → MMB ET Period

Weeks on Study Weeks on Study 

Weeks on Study Weeks on Study 



Momelotinib:
Trials & Progress from MOMENTUM Study in Myelofibrosis

• Optimizing clinical trial design with enhanced biological endpoints

• The role of JAK1, JAK2 and ACVR1 in myelofibrosis:  The biology dictates the disease 

manifestations and the therapeutic needs of myelofibrosis patients 

• Demonstrating improvement in anemia and reducing transfusion dependency in patients

• Anemia remains a major unmet need in myelofibrosis

• Anemia of inflammation can now be directly addressed via ACVR1 inhibition and suppression of 

elevated levels of hepcidin

• Exploring perspectives on optimal powering and how that influences developmental milestones

• The choice of endpoints, stratification factors, analyses methods, selection of the control arm and 

other factors are all critical considerations when designing a Phase 3 clinical trial. 

• Prior study results inform sample size and powering assumptions for future trials
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