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How I Treat Symptom Burden in MPNs

* The Burden of an MPN
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N
Quality of Life (QOL)

e Definitions

—  “net consequence of life characteristics on a person’s
perception of their position in life, in the context of the
culture and value systems in which they live, and in relation

to their goals, expectations, standards, and concerns.” wwo,
Soc Sci Med 1995)

— Calman’s Gap: “the gap between one’s life expectations and
actual life experiences....a good quality of life can be said to
be present when the hopes of an individual are matched and
fulfilled by experience.” (caiman, J Med Ethics,

The narrower the gap the better.

Improving Outcomes in
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Symptoms vs QOL

* Quality of Life: Broad concept across all aspects of life

 HrQOL: Health related QoL (just limited to aspects of health
to QolL). Includes symptoms but also much more (Hassle/
Expense)

« Symptoms: Discreet disease related signs which differ from
the individuals perceived state of normalcy

Improving Outcomes in MDS

AND MPN: Tailoring Treatment &
Based on PATIENT- AND PE Rmmm
Rpssrte, LLC

DISEASE-SPECIFIC Factors




Assessing MPN burden
WHO diagnosis does not tell whole story

Vascular events
e PV/ET > MF

* Counts matter

Splenomegaly
« MF> ET/PV

* Pain not always a function of size

* Can be unrecognised

q
Progression

* PV/ET to MF

* PV/ET to AML
* MF to AML

« 720 MDS

MPN symptoms
Baseline health e« ME>PV>ET
Age/medicines » Multifactorial
Comorbidities / « Some ET/PV > MF

Cytopenias » Cytoreductive Rx frequently not effective

« MF> ET/PV

* Anaemia
o MF 75%
o Tx dep 25%

-
« TPN 30% &I Mays Cancer Center
. UT Health MD Anderson

AML, acute myeloid leukaemia; ET, essential thrombocythaemia; MDS, myelodysplastic syndrome; MF, myelofibrosis; MPN, myeloproliferative neoplasm; PV, polycythaemia vera; Rx, prescripti@afl Amtoniont; TPM=adeerentebn;
WHO, World Health Organization.

Personal opinion of Professor Mesa.




Evolution of MPN symptom assessment tools

Vascular and W Sx

' - 1
9 items MPN-SAF languages

- English
French
Constitutional Sx (;S?r:lan MPN-SAF
5 items ) 2011
Spanish (27 items)
Spleen Sx Dutch Blood 2011!
4 items Swedish
Italian MPN-SAF TSS
BFI oringtese (10 items 2012)
9 items Fandarm J Clin Oncol 20122
apanese
QoL 1 item Hebrew
| Arabic

ays aANCEr ter

" UT Health MDAnderson
San Antonio CancerCenter

BFI, Brief Fatlgue Invent ; MF, mYG|OfIbFOSIS MPN, myeloproliferative neoplasm; QoL, quality of life; SAF; symptom assessment form; Sx, symptoms; TSS, total symptom score.
1. Scherber R, et al. Blood. 2011;118:401-8; 2. Emanuel RM, et al. J Clin Oncol. 2012;30:4098-103.



Classic signs and symptoms of MPNs

Prevalence of symptoms (%)

Worst fatigue (one-item BFI)
Early satiety

Abdominal discomfort
Inactivity

Concentration

Night sweats

Mean symptom severity

Worst fatigue (one-item BFI)
Early satiety
Abdominal discomfort
Inactivity
Concentration
Night sweats
Itching
Bone pain
Fever
Weight loss

O 1 2 3 4 5 6 1

Mean symptom severity score

Itching
Bone pain
Fever
Weight loss
20 40 60 80 100
Percentage (%)
B ET (n=874) B PV (n=729) B MF (n=486) MPN total (N=2089)

ays

ANCET UCNter

BFI, Brief Fatigue Inventory; ET, essential thrombocythaemia; MF, myelofibrosis; MPN, myeloproliferative neoplasm; PV, polycythaemia vera.

Geyer HL, et al. Blood. 2014;124:3529-37.
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Symptoms Change During the Natural
History of MPNs

Disease Progression
Worsened Baseline Health
Organ Dysfunction
Psychological Comorbidites

Baseline Health Status

Further Disease Progression

Severe Cytopenias
Transfusions

[nflammation Symptomatic iron deficiency
Vascular-Events i -
Medication Side Effects ‘
Cytoreductio

Therapies

Therapies



MPN Symptoms

Fatigue Now

Sexual Problems

Depression

Difficulty Sleeping

Numbness - \ ~ Abdominal Discomfort
Dizziness . Inactivity
Concentration Headaches

——MOSAICC MPN-UK patients (N=106) ——MOSAICC Controls (N=123)

MPN-SAF scores MPN

patients versus controls

Symptom
Weight Loss 5 Fatigue Now

Fatigue Usual 24 Hours

Bone Pain Fatigue Worst 24 Hours

Depression

Difficulty Sleeping

Numbness
Dizziness " Abdominal Pain
Concentration _Abdominal Discomfort

Headaches Inactivity

= MOSAICC MPN-UK patients (n=106) = MPN-Mayo patients (n=1,446)

MPN-SAF scores UK versus
USA

Anderson et. al, 2016.



MPN Recent Phase III Trials

MPN Symptom Assessment

MF
MF
MF
MF
MF
MF
MF
PV
PV
PV
ET
ET

RUXO (COMFORT 1)
RUXO (COMFORT 2)
Fedratinib (JAKARTA)
Pacritinib (PERSIST 1&2)
Momelotinib (SIMLIFY 1&2)
Pomalidomide (RESUME)
RUXO (RETHINK)

Ruxo (RESPONSE)

Ruxo (RELIEF)

PEG INFa2a (MPD-RC 112)
Ruxo (MAGIQ)

PEG INFa2a (MPD-RC 112)

ME-SAF 2.0
FACT-LYM
ME-SAF
MPN-SAF
MPN-SAF
FACT-AN
MPN-10
MPN-SAF
MPN-SAF
MPN-SAF
MPN-SAF
MPN-SAF

-
&I Mays Cancer Center

UT Health MD Anderson
Larmecer

San Antonio

Center
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Myeloproliferative neoplasms (MPNs) have a significant
impact on patients' overall health and productivity: the
MPN Landmark survey.

[Approved 05/17/2018]
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MPN Landmark Study - USA

“My MPN symptoms reduce
my quality of life.”

PV 66% ET 56%

20%
5?3?’5:; Strongly
. rongly agree
50% agree =
Strongly

31% e
. /0 agree o/
Somewhat 3 8 9{ : 35_ Fis]
o Somewhat
Somewhat agree
agree

‘ = Remalning percentage of MPN pafients who responded “neither
agree nor disagree,” "disagree” or “strongly disagree.”

12 EmMF BPV BET

. .
&I Mays Cancer Center

T Heal MD
Mesa et. al. BMC Cancer 2016 UT Hea th g&%ﬁ%}




MPN Landmark Study - USA

Most Common Symptoms MPN Patients Reporting
at Least One Symptom

MF 96%

81% Fatigue 58% Abdominal » Night sweats
discomfort % Difficulty sleeping

PV 99%

74% Fatigue 57% ltching (pruritus) 55% Difficulty sleeping

ET 96%

71% Fatigue 52% Bruising 50% Numbness or
tingling in hands or feet

Mesa et. al. BMC Cancer 2016

-
&I Mays Cancer Center

UT Health MDAnderson
San Antonio ancer Center




MPN Landmark Study - USA

Most Severe Symptoms
Reported by MPN Patients

| Fatigue

:"’ Problems with sexual desire
% Inactivity

'i Problems concentrating

| #, Difficulty sleeping
7¢ Weakness
%% Muscle aches

-
&I Mays Cancer Center

UT Health MDAnNd
Mesa et. al. BMC Cancer 2016 SanAnman S oAt




MPN Landmark Study - USA

MPN Symptoms Patients Most Want
to Resolve

o Fatigue 47% S S S
MF e Abdominal discomfort
e Bone pain
) Fatigue 23%

PV €) ltching
) Difficulty sleeping

o Fatigue 33%
ET @) Hypertension
9 Hand/feet numbness

MPN Symptom Management

Exercise

e MF 60%
N PV 63
| ET 69%

. Nonprescription supplements

MF 48%
PV 35%
ET 46%

a Mays Cancer Center

UT Health MDAnNd
Mesa et. al. BMC Cancer 2016 SanAnman S oAt



MPN Landmark Study - USA

Reduce hours at work

) &
4

Mesa et. al. BMC Cancer 2016

Voluntarily leave their job

R b

-
&I Mays Cancer Center

UT Health MDAnderson
San Antonio ancer Center




MPN Landmark Study - USA

Top Therapy Goals
Patients and physicians were asked, aside from a cure for the condition, what was their most important
goal for therapy. The most common goals selected were:

Patients Physicians

MF

O, 30
42% Q) 53%
Slow/delay disease Symptom improvement
progression

21%  Better quality of life
1%  Healthy blood counts
7%  Symptom improvement

26% Better quality of life
12%  Slow/delay disease progression
4%  Reduce blood transfusions

Mesa et. al. BMC Cancer 2016

PV

) o) 30

.\ 25% <= ) 43%

‘ege® Slow/delay disease @ Prevent thrombotic events
progression

24%  Prevent vascular/thrombotic events 20%  Symptom improvement

18%  Healthy blood counts 14%  Hematocrit levels <45%

12%  Better quality of life 11%  Better quality of life

. /
ET
- 0, 5 (o)
= § 34% 7%
e Prevent vascular/ Prevent vascular/ e
thrombotic events thrombotic events

&I Mays Cancer Center

21%  Slow/delay disease progression 18%  Better quality of life uT Health MD Anderson

17%  Healthy blood counts 14%  Symptom improvement San Antonio Cancer Center

14%  Better quality of life 4%  Slow/delay disease progression




Aims and Methods

* To investigate the patient-reported MPN impact on symptom burden, QOL, daily
functionality, and work/productivity in a global cohort of patients with MPNs

* Online survey of 63 questions (some with multiple parts); required approximately 25-
30 minutes to complete

* Results presented relate to patient experience and resolution of symptoms, the
emotional and physical impact of MPNs, and the work and activity impairment
associated with MPNs

* 699 eligible patients (174 MF, 223 PV, 302 ET) completed the survey May-October 2016

UK (n = 286)
Germany (n = 149) ;
ltaly (n = 106) !
Japan (n = 84)

Canada (n = 64)

Australia (n = 10)

BT

Harrison Ann Hematol 2017



Symptoms experienced by patients in past 12 months

Fatigue ortiredness

Abdominal discomfort

Shortness of breath

Night sweats

Difficulty sleeping

Bruising

Weakness

Depression or sad mood

Pruritus
Dizziness/vertigo/light-headedness
Loss of concentration
Numbness/tingling in hands and feet
Headaches

Visionchanges

E4%

i 519

15%

it 0%
19%
N 20

3%
Y
i * 20
28%
N ™ o7
1626 30%
26%

24%

I, 2
28%
_—
18%
I 7%
I

ET
=py
=MF

Most patients (90%) experienced
MPN-related symptoms in the
past 12 months

0% 10% 20% 30% 40%

Patients

Top 10 symptoms for each diseasezzj_re reported.

Harrison Ann Hematol 2017

50% 60% 70%



Physician vs patient treatment goals

Physicians
ET PV
M Prevent vascular events
M Slow or delay condition
M Healthy blood counts
Patients M Baller QoL
¥ Symptom improvement

M Reduction in spleen size
¥ Reduce frequency of phiebotomy

ET PV
ET: Essential thrombocythaemia; MF: Myelofibrosis; PV: Polycythaemia vera; Qol: Quality of life.
Mesa R, et al. Poster 4827. Presented at American Society of Hematology, San Francisco, USA, 6—9 December 2014.



How I Treat Symptom Burden in MPNs

* The Biology of MPN Symptoms
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Fatigue

Symptom Pathways Cytokines

IL4, IL6, ILS,

Hypocortisolism 1110 TNFa

HPA Axis
Dysregulation

IL1, IL6

Fatigue

IL1, IL6, TNFa

Cytopenias

Depressed Mood (s

Cancer, vol. 92, no. 6, pp. 1684-1688, 2001.
Cancer, vol. 104, no. 4,pp. 788-793, 2005.
Brain, Behavior, and Immunity, vol. 21,no. 3, pp. 251-258, 2007.
Cancer, vol. 106, no. 4, pp. 751-758, 2006.
[American Journal ofPsychiatry, vol. 158, no. 8, pp. 1252-1257, 2001.



Abdominal Symptoms

Symptom

Path ki
Category Symptom athways Cytokines

Splenomegaly, <
MIG, HGF, IL-1RA

Expansion)
IL1b, IL6, ILS, hsCRP,

o

o f

S Abdominal Pain

/ lL\ Abdomm‘a.l‘ _— IL-12, TNFa
Abdominal Abdominal Thrombosis
Symptoms Discomfort hs-CRP and PTX3

Portal HTIN = Sl ™ ™"
Early Satiety

(Hematopoietic

TNF-«, IL- 1 and IL-6
Cytokine- Induced
Nerve IL-2 mRNA and TNF-
Hyperstimulation a mRNA



Constitutional Symptoms

Overview Symptom Pathways Cytokines

R Fevers
Chills Direct Activation | UE ILfr;;]fl?l’\ITNF‘a /
= : : NNt Sz HTN/l',)l"(l)lrrt::leosis
Cancer Cachexia
Leptin, CD40L
| viion: S8

TNFa
Other pathways as
mentioned

Splenomegaly/ Early
Satiety

Appetite Loss



Microvascular Symptoms

Symptom

C ate go ry Symp tom Pathways Cytokines

B | Activation, prostaglandin

Basophil and Mast Cell Leukotriene, Histamine,

Tryptase

Itching
s DefiCiency \
RANTES and Pall
Cognitive Altered Neurotransmitter
Function
Microvascular Symptoms IL1, TNE-, IL6, and CRP
T~ (Headaches,
Dizziness, memory Blood Brain Barrier
changes, N/T, Fiermmerl sk — IL1b
Vertigo)
Depression As detailed prior
Sexual Dysfunction < .
W Thrombosis As detailed prior




How I Treat Symptom Burden in MPNs

* Including symptoms in treatment
planning and management

-
&I Mays Cancer Center
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Treatment Goals

* Avoiding thrombosis and bleeding?

* Improving MPN associated symptoms!’
* Increase activity!

e Decreasing splenomegaly?

* Improving anemia’

* Improving low platelets?

* Decreasing progression!
* Preventing progression’

* Live longer!

-
&I Mays Cancer Center

UT Health MDAnderson
San Antonio CancerCenter




What is a treatment guideline?

Guideline - Guardrails
The science of medicine

How applied to an individual
The art of medicine

-
&I Mays Cancer Center

UT Health MD Anderson
San Antonio CancerCenter




National
Comprehensive

IV[o{®l'f Cancer

NCCN Guidelines Version 1.2021
Essential Thrombocythemia

NCCN Guidelines Index

Table of Contents

. Discussion
Network® NCCN Evidence Blocks™
TREATMENT FOR VERY-LOW-RISK OR LOW-RISK ESSENTIAL THROMBOCYTHEMIA?
Asymptomatic
with no |Continue
indications for » aspirin or
cytoreductive * New thrombosis, |ohservation
therapy acquired VWD, and/or
Y disease-related major
* Monitor for new bleeding
Manage cardiovascular thrombosis, acquired . ?'E“DN?BEW
i "W VWD, and/or disease- i * Progressive .
Very-low-risk| risk factors related major bleeding Symptomatic thrombocytosis Initiate _
(see MPN-H « Evaluate for indications with potential andlor leukocytosis cytoreductive
* Aspirin®® (81-100 of cytoreductive therapy Indications for —|. pisease-related —|therapy
or mg/day) for low-risk and monitor signs/ cytoreductive symptoms (eg, pruritus,| |See High-risk
patients with vasomotor/ symptoms of disease therapy? night sweats, fatigue) ET (ET-3)
) microvascular roaression (MPN-10 » Vasomotor/
Low-risk® disturbances andior E,lpoﬂE 2 of 2{] every ' microvascular
JAK2-positive patients 3-8 months or more disturbances not
frequently if clinically responsive to aspirin
indicateds:f (eg, headaches/chest
pain, erythromelalgia)
See Evidence Blocks on ET-4A i
E;ﬁ';::sim _, Post-ET MF, see MPN-2;
to ME/AMLN Advanced phase MF/AML, see MF-4

-
&I Mays Cancer Center

UT Health MD Anderson
San Antonio Larmecer

Center



MNational

IV (e{®'8 Cancer
Network®

Comprehensive

NCCN Guidelines Version 1.2021

Essential Thrombocythemia
NCCN Evidence Blocks™

NCCHN Guidelines Index

Table of Contents

Intermediate-risk —=

Manage cardiovascular
risk factors

(see MPN-H)

Aspirin (81-100 mg/

day)®< for vasomotor/

microvascular

disturbances

* Monitor for new
thrombosis,
acquired VWD, and/
or disease-related
major bleeding

* Evaluate for
indications of
cytoreductive
therapy and monitor
signs/symptoms of
disease progression
(MPN-10; MPN-E
2 of 2) every 3—-6
months or more
frequently if
clinically indicated®

Discussion
TREATMENT FOR INTERMEDIATE-RISK ESSENTIAL THROMBOCYTHEMIA?
Asymptomatic
with no indications . Continue
for cytoreductive " aspirin
therapy
* New thrombosis, acquired
VWD, and/or disease-
related major bleeding
* Splenomegaly
- * Progressive thrombocytosis _
ﬁ'}:rtrpptc?tl::::; and/or leukocytosis !:r;::nl:-arfd uctive
indications for|—|" DiSease-related symptoms | _jop . o
cytoreductive Eﬁ’ pn;ritus, night sweats, See High-risk
igue

therapy? + Vasomotor/microvascular ET (EI-3)

disturbances not

responsive to aspirin (egq,

headaches/chest pain,

erythromelalgia)
D o | _» POSUET MF, see MPN-2;
fo rmeMLh,i Advanced phase MF/AML, see MF

See Evidence Blocks on ET-4A

-
&I Mays Cancer Center

UT Health MD Anderson
Larmecer

San Antonio

Center



National NCCN Guidelines Version 1.2021 NCON Guidelines Index
Comprehensive . .
R Cancor Essential Thrombocythemia Tabie of Contents
. Discussion
Network® NCCN Evidence Blocks™
TREATMENT FOR HIGH-RISK ESSENTIAL THROMBOCYTHEMIA?
* Manage cardiovascular
aSFka?-IﬂtﬂrS (see Adequate Continue e
MPN-H) ) response treatment
= Aspirin (81-100 mg/ * Monitor for new
day)cd thrombosis, acquired
Preferred regimens for VWD, and/or disease-
cytoreductive therapy: related major bleeding
Hydroxyurea * Monitor response and Inadequate response
High-risk——» signs/symptoms of or » See ET-4
Other recommended disease progression Loss of response
regimens for (MPN-10; MPN-E 2 of 2)
cytoreductive therapy: every 3—6 months or

Peginterferon alfa-2al
(based on other patient-
specific variables)

or

Anagrelide

See Evidence Blocks on ET-4A

more frequently as
clinically indicated®"*!

Disease

Post-ET MF, see
MPN-2; Advanced

progression
to MF/AMLM

phase MF/AML,
see MF-4



NCCN Guidelines Version 1.2021
Polycythemia Vera
NCCN Evidence Blocks™

National
Comprehensive

IV[e{®l'§ Cancer
Network®

NCCN Guidelines Index

Table of Contents
Discussion

TREATMENT FOR LOW-RISK POLYCYTHEMIA VERA?

* New thrombosis or
disease-related major
bleeding

* Frequent and/or
persistent need for
phlebotomy, but with
poor tolerance of
phiebotomy

* Splenomegaly

* Progressive
thrombocytosis
and/or leukocytosis

* Disease-related
symptoms (eg,
pruritus, night
sweats, fatigue)

-
-

Continue
aspirin with
phlebotomy

Initiate
cytoreductive
therapy

Seea PV-2

Post-PV MF,
sea MPN-2:
» | Advanced

Asymptomatic
with no
indications for
cytoreductive
therapy
Y
* Monitor for new
thrombosis or
bleeding
+ Evaluate for
» Manage cardiovascular indications of Symptomatic
risk factors (see MPN-H) cytoreductive therapy with potential
Low-risk®—» |+ Aspirin (81-100 mg/day)=9 and monitor signs/ indications for
+ Phlebotomy (to maintain symptoms of disease cytoreductive
hematocrit <45%)¢ progression) (MPN- therapy?
10; MPN-E 2 of 2)
every 3—6 months
or more frequently if
clinically indicated'
See Evidence Blocks on PV-2A Disease
progression to ‘
MF/AMLM

aSee Special Considerations in the Treatment of PV and ET (MPN-H).
ECytoreductive therapy is not recommended as initial treatment.

phase MF/AML,
see MF-4

-
&I Mays Cancer Center

UT Health MD Anderson
Larmecer

San Antonio

Center



National
Comprehensive
IV [e{ei'f Cancer

Polycythemia Vera

NCCN Guidelines Version 1.2021

NCCN Guidelines Index
Table of Contents

: Discussion
Network® NCCN Evidence Blocks™
TREATMENT FOR HIGH-RISK POLYCYTHEMIA VERA®?
Adequate Continue
response treatment
] Potential indications for Preferred regimens:
* Monitor for new change of cytoreductive Clinical trial
» Manage cardiovascular thrombosis or therapy:9 or
risk factors {SEE MPN-H blee!"ng * Intolerance or resistance Ruxolitinib™
» Aspirin (81-100 mg/day)cd| |* Monitor response to hydroxyurea™ or or
» Phlebotomy (to maintain and signs/ peginterferon alfa-2a Other recommended
hematocrit <45%])° > 5¥|;1_ptnms Inadequate  |* New thrombosis or disease- | regimens:
High-risk—s|Preferred regimens for or disease response related major bleeding Hydroxyurea if not
cytoreductive therapy: progression | or - Frequent and/or persistent |, |Previously used
Hydroxyurea (MPIL10: SEN-E | | oss of need for phlebotomy, but with [ oF -
or _ 2 of Z) every response poor tolerance of phlebotomy | |Peginterferon alfa-2a’ if
Peginterferon alfa-2a/ 3—6 months or - Splenomegaly not previously used
, more frequently » Progressive thrombocytosis | [OF _
See Evidence Blocks on PV-2A as Fllﬂlﬂaf" : andor leukocytosis Useful in certain
aSee Special Considerations in the Treatment of PV and ET (MPN-H). (eg, pruritus, night sweats, Busulfan (PO) (category
cLandolfi R, et al. N Engl J Med 2004;350:114-124. fatigue) 2B) (especially for older
dAspirin twice daily may be considered for patients with refractory adults)®
symptoms (Dillinger JG, et al. Thromb Res 2012;129:91-84; Pascale 5, ) .
et al. Blood 2012;119:3595-3603). Disease | Post-PV MF, see MPN-2;
eHematocrit <45% is based on the data from the CYTO-PV Study progression = Advanced phase MF/AML,
{(Marchioli R et al. N Engl J Med 2013;368:22-33). There may be to MF/AMLN: | see MF-4

situations in which a lower hematocrit cutoff may be appropriate

-
&I Mays Cancer Center

UT Health MD Anderson
San Antonio CancerCenter




Management of Myelofibrosis 2021

Stem Cell

Transplant Soon

“Salvage”
Transplant

Diagnosis of :
g Second Line

MF Medical

Management

Front Line MF
Medical

Management

Myelofibrosis Assess Survival & Develop
(Primary/ Post Disease Burden Treatment Plan

ET/ Post PV)

AP/ Blast Phase

Management

-
&I Mays Cancer Center

UT Health MD Anderson
San Antonio CancerCenter




National
Comprehensive

IV [e{el'f@ Cancer
Network®

NCCN Guidelines Version 1.2021
Myelofibrosis
NCCN Evidence Blocks™

NCCN Guidelines Index
Table of Contents
Discussion

Assess symptom
burden using
MPN-SAF TSS
Lower-risk®— | (MPN-10;
MPN-E 2 of 2)
if not done
previously

See Evidence Blocks on MF-2A

—_—

TREATMENT FOR LOWER-RISK MYELOFIBROSIS

—Asymptomatic—

__Symptomatic?—=

Observation
or
Clinical trial

Clinical trial

or

Useful in certain
circumstances:

Ruxolitinib

or
Peginterferon alfa-2a
or

Hydroxyurea, if
cytoreduction would
be symptomatically
beneficial

—

Monitor for signs
and symptoms
of disease
progression
(MPN-10; MPN-E
2 of 2) every 3—6

months®d

Monitor
response and
signs/symptoms
of disease
progression
(MPN-10; MPN-E
2 of 2) every 3—6
months®d

* Continue observation (if
asymptomatic) and monitor for
disease progression® (MPN-
10; MPN-E 2 of 2)

» Symptomatic patients should
be managed as noted below

Continue treatment
and monitor for
Response—| gisease progression®®f
(MPN-10; MPN-E 2 of 2)
Alternate option
No not used for initial
Response treatment and
or monitor for disease
Loss of progression®e:f
responsedl | (MPN-10; MPN-E 2 of 2)
Higher-risk
Disease —» |58 MF-2; and
progression? |Advanced stage

MF/AML, see MF-4

-
&I Mays Cancer Center

UT Health MD Anderson
San Antonio CancerCenter




National NCCN Guidelines Version 1.2021 NCON Guidelines Index
e Comprenensive - Myelofibrosis Table of Contents
Network® NCCN Evidence Blocks™ e
TREATMENT FOR HIGHER-RISK MYELOFIBROSIS
Not a transplant candidateM »Consider clinical trial®
Platelets
<50 X 10%L “ TrAnSPlant.
candidate™ »Allogeneic HCT
Assess Transplant _
symptom candidateh-'d Continue treatment
burden using Monitor Response—» and monitor
Higher-riskl MPN-SAF TSS response and Egg:izi?:n“rﬂﬁ
b —= . e -
e s - Ruxolltinio :;ﬂnz‘;ftoms (MPN-10; MPN-E 2 of 2)
if not done Platelets :«Iota ant —| E€dratinib _| of disease Clinical trial
eviousl| >50 x 10%/L ransp (category 2B)| ~ |progression No or
pr y X candidate™ | (MPN-10; | , [response | _|Alternate JAK inhibitor
Clinical trial MPN-E20f2) [\ |oF not used before and
every 3-6 Loss of monitor for disease
monthstd responsed| |progression®®f

Not a transplant candidate
and symptomatic® anemia —» See MF-3
only

See Evidence Blocks on MF-2A

Disease —»

(MPN-10; MPN-E 2 of 2)
Advanced-stage MF/

progression? AML (See MF-4)

-
&I Mays Cancer Center

UT Health MD Anderson
San Antonio CancerCenter



National
Comprehensive

V(e[ Cancer
Network®

NCCN Guidelines Version 1.2021

Myelofibrosis

NCCN Evidence Blocks™

NCCHN Guidelines Index

Table of Contents

Discussion

Rule out
coeXisting causes
(eg, bleeding,
iron, B12 or
folate deficiency,
hemolysis)

* Treat coexisting
causes
» Replace iron,
folate, B12, if
needed
» Treat hemolysis
if clinically
indicated
» Red blood
cell (RBC)
transfusions
(leuko-reduced)
« Supportive care®

See Evidence Blocks on MFE-3A

Serum EPOQ
<500 mU/mL

Serum EPO
=500 mU/mL

MANAGEMENT OF MF-ASSOCIATED ANEMIA!

RESPDI‘ISEd — Continue treatment

Erythropoiesis-

stimulating

agents (ESAs)

(Darbepoetin

alfa or No

Epoetin alfa)' response

or ] or

Clinical trial Loss of
response

:

Preferred regimens:
Clinical trial

or

Useful in certain
circumstances:

Danazol™

or

Lenalidomide™ * prednisone®
or

Thalidomide * prednisone®
or

Luspatercept? (category 3)

<

d Continue
Response treatment™n

response?
or

Loss of

‘No
response

-
&I Mays Cancer Center

UT Health MD Anderson
Larmecer

San Antonio

Center



40

Ruxolitinib Efficacy by Titrated Dose:
COMFORT-I

Spleen Volume Total Symptom Score
Week 24 Week 24

20 - 70 -

10 - ”'101 50 1 n=103

n=24 n=26 n=23 n=39 n=2

0 - 30 -
-18.4 -29.4 32.1 -37.5
-10 - 0 A
n=22 n=26 n=23 n=38 n=20
-20 .10 - -51.8 -51.4 -56.
30 A 30 A

40 - 50 -

—_

50 - 70 -
Placebo <10mg 10 mg 15mg 20mg  25mg Placecbo <10mg 10mg 15mg 20mg 25 mg
BID BID BID BID BID BID BID BID BID BID

* Avoid starting with low dose!

 Start dosing per guidelines and modify based on platelets if needed

* Doses less than 10 mg BID are not effective long term Cancer Center

Ul Health MDAnderson
San Antonio CancerCenter

Verstovsek S et al. OncoTargets and Therapy. 2014;7:13-21.



JAK Inhibitor Landscape 2021

PAC203

Pacritinib NCT03165734
MF (Low PLT)

Ruxolitinib

IL - MF, 2L PV

Fedratinib Momelotinib Sierr
MF-1L MF LS
Oncology
Ruxolitinib Combinations NCTO4173494
NOW HMA, Pi3K, INF, THAL
Approved T
INREBIC o

Inactive

XL019

BMS911543

AZD-1480

LY-2784544

-
&I Mays Cancer Center

UT Health MD Anderson
San Antonio CancerCenter




A selection of novel agents/targets being developed in MPN particularly MF

Cell-cycle Checkpoint
@ Imetelstat | Telomerase Inhibitor (Geron)

Cell Cycle

Alisertib | Aurora Kinase Inhibitor (Takeda) Checkpoint

Anti-fibrotic A
@ PRM-151 | Pentraxin-2 (Promedior)

Immuno-
Receptor Ab / ADC eceptor Ab modulator / CPI
@ SL-401 | CD123-toxin (Stemline)

Signaling / TKI +/- Ruxolitinib
@ Glasdegib | Hedgehog (Pfizer)
@ Sonidegib | Hedgehog (Sun)
@ INCB’465 | PI3Ki (Incyte)

LCL1 I SMAC/IAP (Novartis)

Next-gen JAKi

@ Fedratinib | JAK2 (Celgene)
@ Pacritinib | JAK2/FLT3 (CTI Bio)

Signalling / TKI

HDAC / Epigenetic

@ Momelotinib | JAK2/1/ACVR1 (Sierra)
@ ltacitinib | JAK1 (Incyte)

Slide Courtesy of Prof Claire Harrison

PHASE OF DEVELOPMENT (IN MPN):

Apoptosis/MDM2/BCL

KRT-232 (Kartos Therapeutics)
@ Idasanutlin / RG7388 (Roche)
Navitoclax | BCL2 inhibition (Abbvie)

Immuno-modulator / CPI

@ Pegasys | IFN-a2a (ESR/Roche)

e Ropeg-IFN-a2b (PharmaEssentia)
Nivolumab / Pembrolizumab | PD-1 (BMS
/ MRK)

HDAC / Epigenetic

@ Azacytidine | HMA (ESR/Celgene)

@ Panobinostat | HDAC (Novartis)

@ Givinostat | HDAC (Italfama)

@ IMG-7289 | LSD1 (Imago)
CPI1-0610 | BETi (Constellation)
PU-H71 | HSP90i (Samus)

@



Non Pharmacological Approaches for
MPN Burden Relief

Yoga
Phase 2 trials

ASH 2017

Nutrition
Scherber ASH 2017

Physical Activity MPN Diet Intervention

In Preparation

In development Burden

Meditation ACT Therapy
Ongoing and Ongoing

Accrued

-
&I Mays Cancer Center

UT Health MD Anderson
San Antonio CancerCenter




The SIMM Survey: Integrative Medicine

Intervention Comparisons for Symptom Burden, QOL, Depression, and Fatigue

MPN-SAF TSS QoL PHQ-2 BFI

Overall N = 858 mean mean OddS ratio mean
yes / no yes / no (95% T ——e
AT 33.2/39.7 42/5.2* 0.60 (0.42,0.86) **  5.1/59*
“osis AR 07 TSTOTL T 6.1/ 54"
35.1/ 313 45/48 0.61 (0.39, 0.94) * 55 /5.6
Nut:i_ti(:r[l A A / 4 K N0 () O 5.5 / 5.6
Strength training % *% * *
MW 34.0/37.7 42/49 0.58 (0.37,0.91) 52/57%
AcupUNCILLE gy g Tou swas OO, T, 5.9/5.5
35.4 /373 47/ 48 0.62 (0.38, 1.01) 5.4/ 5.6
222 26 5.1/4.7 1.47 (0.95,2.28) 6.1/5.5"

Chiropractic , ,
P o - . . - il .0/ 5.6

n=15Yy

Support groups o
o 42.3/36.0

6.2/55"

w9 Mays Cancer Center
Results adjusted for alcohol consumption, smoking status, BMI, current dietary modification,

and MPN | UT Health MD Anderson
San Antonio CancerCenter

54/4.6*" 1.45 (0.91, 2.31)

Gowin et. al. EHA 2017., article in preparation.



MPN Landmark Study - USA

MPN Symptoms Patients Most Want

o Ao "

o Fatigue 47%
MF e Abdominal discomfort
e Bone pain

( () Fatigue 33%

PV €) lching

. ) Difficulty sleeping

( o Fatigue 32%

ET e Hypertension
9 Hand/feet numbness

.

MPN Symptom Management

Exercise

B MF 60%
| PV 63
| ET 69%

MF 48%
PV 35%

ET 46%

Mesa et. al. BMC Cancer 2016

-
&I Mays Cancer Center

UT Health MDAnderson
San Antonio ancer Center




Yoga In MPNs

Initial Investigation Efforts

A

Subsequent Investigation Efforts

MPN
Patients
Completin
g the Yoga
Study
(N=38)

12 Week
Online Yoga
Course

Yoga

participation
averaged
50.8

min/week.

Significant
improvements in total
symptom burden (effect
size =-0.36, p=0.004)

*  Anxiety (ES=0.67,

p=0.002)

*  Depression (ES=-0.41,
p=0.049)

e Sleep (ES=-0.58,
p<0.001)

e Fatigue (ES=-0.33,
p=0.04)

Patient Satisfaction:
*  68% of participants
were either satisfied

or very satisfied
*  75% felt that is was
helpful for coping

Huberty et. al. Blood 2016 128:5478

Fitbit
tracking
Blinded

Usual Level
of Activity
Daily Logs -
Activity

Post 12 week Cross Over

TNF-a from wk 0 to wk
12 (-1.3+1.5; p=0.005)
but no significant
differences in CBC or
[L-6.

A
\ { Table 2. Changes in Fatigue and QoL \
Yoga Group Control Group
®=27) m=21)
Mean (SD)  Mean (SD) d p
Fatigue
Fatigue baseline* 5.4%2.3 4.5+2.8 - -
Fatigue wk 7* 4.6£2.4 3.542.3 047 036
Online Registration Fatigue wk 12* 4.9+2.6 4.5+1.8 0.18 0.72
& Randomizationx QoL
MPN SAF QoL baseline** 6.2+1.7 6.942.0 - -
MPN SAF QoL wk 7+* 7.242.6 8.042.3 -033 04
MPN SAF QoL wk 12%* 6.4+2.4 7412 -0.53 02
IH Global Health QoL baseline*** 3.1£0.8 2.6+0.9 - -
At Home Wait List TH Global Health QoL wk 7*** 2.6+0.6 2.2+0.7 0.62 0.14
Yoga (N=30) Control (N=30) IH Global Health QoL wk 12%** 2.9+0.8 2.2+0.6 0.7 0.03
Cytokine analysis:
‘Wait List S . . f- d .
12 Weeks 1gni rcant decrease in



Cognitive Interventions in MPNs

MyACT Study:
A

CALM Study:
I

190 MPN patient
Baseline Surveys and FitBit Delivered

Randomization: Age and Brief Fatigue
Index Score ( 4-6, 7-10)

Outcomes: 95 patients
. Emotional distress Intervention Group 95 patients
MPN }\Jslzlai Care ConFrol | it . (i.e., anxiety Weeks 1-8 Wait List Control Group
. t ta a t ’ ’ i
Patients sked to maintain usual routine for 4 wee depression), Weekly ACT videos
. Sleep disturbance |
. Inflammatory
o markers (IL-1, IL-6, Surveys at week 4 and 8 Surveys at week 4 and 8
Wl 1L-8, and TNF-a) FitBit Assessed Weekly FitBit Assessed Weekly
min/day of Calm . MPN10 Score change

Week 1 - “7 Days of Calm”
Weeks 24 - “Daily Calm”

Coln

‘Washout Period
Survey at week 12
FitBit Assessed Weekly

Survey at week 12
FitBit Assessed Weekly

Wait List Crossover
Weekly ACT Videos

Committe

Surveys at week 20
FitBit Assessed week 20

(o  (—

Surveys at week 20
FitBit Assessed week 20




Nutrition in MPNs

Initial Investigation Efforts

A

|

Diet Not Following Diet Following Diet
Diabetic diet 3.33 4.67
Lactose Intolerant 235 3.87

Food Intake Never At Least Once
(Dichotomous) Per Week
Alcohol 3.62 SEl

Fast Food 3.24 3.59

Fried Foods 322 3.46

Rice .57 3.30

Soda 3.22 32

Food Intake Pearson
(Continuous) Correlation
Alcohol - -0.139
Baked Goods - -0.070
Dairy other than Cheese - -0.069
(milk, cream)

Fast Food - 0.104

Fried Foods - 0.086
Pasta - -0.072
Pre-made Snack Foods - 0.067

Soda - 0.121
Refined Sugars - 0.075
Tacos - 0.068

Pr >ltl

<0.0001
0.0433
Pr >1tl

<0.0001
0.0015
0.0198
0.0452
<0.0001
P-value

<0.0001
0.0212
0.0240

0.0007
0.0051
0.0183
00296
<0.0001
0.0139
0.0277

Subsequent Investigation Efforts

A

v )

~

( Nutritional Ketosis\ f NUTRIENT Stud

c - Blood draw
o -« BMI
=
©
5 Baseline 6 weeks 12 weeks
a Primary Endpoint: combined >70%
© Dietary Adherence and >5/10 patient-
= Meeting with a reported feasibility
Q Enrollment nutritionist for
O N=30 diet education
ES
s
=
O +  24-Hour Diet recall
S5 + MPN-10 J
Month 1 Month 2 Month 3 Monm
ing Visit
c Myeloid Registered Dietician Visits
o — Hematologic
= Neoplasm Patients.
= e 5 2
Qo > »>
o
I |2
Q <
(@) 2
-
218
>
©
2

Phlebotomy j

Foods associated with worsened symptom score in red, foods associated with improved score in green



Medical Dermat
-ology

knowledge and End of life
expertise care

The burden of disease, goals of management

Thrombosis Disease o Emotional

Micro/macrovascular transformation impact
Arterial > venous Myelofibrosis
Resea rCh to Unusual sites MDS, AML o Familial

impact Patient and
o Relation family education

impact

address gaps in . :
Disease progression
our knowled ge leukocytosis, thrombocytosis, splenomegaly

and

. Productivity
understanding °

Symptoms
Vascular (headache, dizziness, numbness,...)

Cytokine (fatigue, pruritus, constitutional symptoms, ...) @ EELIIIE

impact

Latrogenic side effects/toxicities

I Second cancers I
Multidisciplinary

team: PATIENT | Psychological
Nurse specialist ADVOCACY/ support and

Pharmacy SUPPORT intervention
Physio/Therapist
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