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What Have MPN Patient Taught US?
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Burden of having an MPN includes several clinical features
including MPN associated symptoms

Symptoms are heterogeneous and variable across MPN
subtype and risk

MPN symptoms correlate with disease biology, risk,
possibly progression?

Burden of having an MPN extends beyond symptoms to
distress and employment

Tracking symptom changes relevant for measuring value
of medical treatments

Non pharmacologic options may have a role, alongside
medicines or transplant, in MPN patient health and QoL



Assessing MPN Burden

WHO Diagnosis Does Not Tell Whole Story

Vascular Events > Cytopenias
PV/IET > MF 4 MF> ET/PV
Counts . Anemia
matter « MF 75%
Can be Baseline Health « TX Dep 25%

: AGE/ Medicines 0
unrecognized Comorbidities TPN 30%

Progression Splenomegaly

PV/ET to MF MF> ET/PV
PV/ET to AML L Pain not always
MF to AML a function of

2 9nd .
72 DS MPN Symptoms s12€

MF>PV>ET
Multifactorial

Some ET/PV > MF
Cytoreductive rx
frequently not effective
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MPN SYMPTOMS
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Evolution of MPN Symptom
Assessment Tools

MPN-SAF Languages

e English

Vascular and W Sx I. French MPN_SAF
J Items * German 2011

Constitutional Sx * Spanish .
5 Items * Dutch (27 items)

Spleen Sx * Swedish Blood 2011

4 ltems e ltalian
* Portuguese

Brief Fatigue * Mandarin MPN-SAF TSS

Inventory * Japanese (10 items 2012)
(BFI) — 9 Items * Hebrew

* Arabic JCO 2013

QOL 1 Item
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MPN SAF TSS “MPN10”

n Many Languages

English

@ KNOW YOUR
Fill out the form below to track the burden of your symptoms.
Symptom: 1 to 10, 0 if absent and 10 being worst imaginable

MName:

Date:

Please rate your fatigue (weariness, tiredness) by circling the one number that best describes your

WORST lavel of fatigue during the past 24 hours

Fatigue ‘
o | 1+ | 2 | & | 4 | s | & | 7 | 88 | 8 | 10
(ABSENT) (WORST IMAGINABLE)

Circle the one number that describes how much difficulty you have had with each of the

following symptoms during the past waek

‘ Filling upl quickly v.ihan you e|at (early satiety)
0

1 2 3 | 4 | s | & g | 10
(ABSENT) (WORST IMAGINABLE)
Abdominal discomfort
0 1 2 3 | 4 | s | 8 8 | o | 10
(ABSENT) (WORST IMAGINABLE)
Inactivity
0o | 1 2 3 | 4 | s | 8 8 | o | 10
(ABSENT) (WORST IMAGINABLE)
Problems with concentration - compared to before my diagnoziz
0o | 2 a | 4 | 5 | s g8 | o | 1w
(ABSENT) (WORST IMAGINABLE)
Night sweats
0 1 2 a | 4 | s | s g8 | o | 1w
(ABSENT) (WORST IMAGINABLE)
Itching (pruritus)
0o | 2 a | 4 | s | s g8 | o | 1w
(ABSENT) (WORST IMAGINABLE)
Bone pain (diffuse, not joint pain or arthritis)
0 1 2 | a3 | 4 | s | s 8 9 | 10
(ABSENT) (WORST IMAGINABLE)
Fewver (= 37.8°C or 100°F)
0o | 1 ] = 3 | 4 | 5 | s 8 | 9 | 1w
[ABSEMNT) [DAILY)
Unintentional weight loss last 6 months
0 1 2 3 | 4 | 5 | s 8 | 9 | 1w
(ABSENT) (WORST IMAGINABLE)

To help you get a clear overall picture of how you are feeling, you
can add up all your scores to calculate your Total Symptom Score.

‘You can also fill in this form and find more expert information about myeloproliferative

neoplasms online at www.spotlightonMPN.com

Total: |:|
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MPN10: allows visual assessment
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M KNOW YOUR  yare:
LUSCORE ..
Fill out the form below to track the burden of your symptoms.
Symptom: 1 to 10, 0 if absent and 10 being worst imaginable

Please rate your fatigue (weariness, tiradness) by circling the one number that best describes your
'WORST level of fatigue during the past 24 hours
Fatigue
o | 1+ | 2 | a | 4 | s | 8 | 7 | &8 | 8 | 10
(ABSENT) (WORST IMAGINABLE)

Circle the one number that describes how much difficulty you have had with each of the
following symptoms during the past week
Filling up quickly when you eat (early satiety)
|°\1I2I3I4\5\6I7\8I9\10|
(ABSENT) (WORST IMAGINABLE)
2\

Abdominal discomfort
o | 1+ | 2 | a3 | 4 | s | & | 7 | &8 | 8a\J 1w

(ABSENT) (WORST IMAGINABLE)
Inactivity
o | 1+ | 2 | 3 | 4 | s | & | m | 8 9 10
(ABSENT] \V (WORST IMAGINABLE)
Problems with concentration - compared to before my diagnosi
o | 1 |2 | =3 | 4 | 56‘1 | 7 | 8 9 10
(ABSENT] (WORST IMAGINABLE)
™\
Night sweats
| o | 1 | 2 | a3 | 4W 5 | e | 7 | 8 | 8 | 1w |
(ABSENT) (WORST IMAGINABLE)
ftching (pruritus) J
o |+ | 2 | s | 4 | 5 | & || 8 | 8 | 1
(ABSENT) U (WORST IMAGINABLE)
Bone pain (diffuse, nof it pain or arthritis)
ST Y T e T 1 s 1 e 17 18 | s |
{ABSENT) J (WORST IMAGINABLE)
Fever (> 37.8°C or 100°F)
o | 1 | 2 | a3 | a 5 | 6 | 7 | 8 | s | 1o
(ABSENT) (DAILY)
N
Unintentional weight loss last ans
o | 1 | =2 > | 4 | s | s | 7 | 8 | 8 | 10
(ABSENT) (WORST IMAGINABLE)

To help you get a clear overall picture of how you are feeling, you T I .
can add up all your scores to calculate your Total Symptom Score. Ota -
You can also fill in this form and find more expert information about myeloproliferative

online at .com
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@KNOW YOUR | name:
SCORE ..

Fill out the form below to track the burden of your symptoms.
Symptom: 1 to 10, 0 if absent and 10 being worst imaginable

Please rate your fatigue (weariness, tiredness) by circling the one number that best describes your

WORST leval of fatigue during the past 24 hours

Fatigue
o | 1 ] =2 | a | a | s | &8 | 7 | 8

|9|10|

(ABSENT)

Circle the one number that describes how much difficulty you have had with each of the
following symptoms during the past week

(WORST IMAGINABLE)

Filling up quickly when you eat (sarly satiety)
o | 1+ | 2 | 8 | a | s | & | 7 | s

|9|10|

(ABSENT)

(WORST IMAGINABLE)

‘ Abdominal discomfort
0 |

VN
\3\4\5I6I(I)I8

I9I10|

{ABSENT) (WORST IMAGINABLE)
Tnactivity
o | 1 m 2 | s | a4 | s | &8 | 7 | 8 ] @ 10
{ABSENT] A\ (WORST IMAGINABLE)
Problems with concen n - compared to before my diagnosis
o | 1] | 8 | 4 | s 351 6 | 7 | 8 | @ 0
{ABSENT] ~ (WORST IMAGINABLE)

N\
Night sweats u
e

s

{ABSEN

(WORST IMAGINABLE)

Ttching¥eAuritus)
o | 1l 2 | 3 | a4 | s | & | 7 | &

I9I10|

{ABSENT)

(WORST IMAGINABLE)

|9|10|

Bone (diffuse, not joint pain or arthritis)
0 7 V1 | 2 | s | a | 5 | & | 7 | =
(ABSENTNS

(WORST IMAGINABLE)

Fever (>2R8°C or 100°F)
nm1|z\a\4\5|a|r|a

|9|10|

{ABSENT) NI (DAILY)
Uninter(tional weight loss last 6 months
0 | | | 4 | s | & | 7 | 8 | & | 10

(ABSENT)

You can also il in this form and find more expert about
oniine at .com

&) NOVARTIS  Novartis Phama AG

CH-4002 Basel Switzerland

& Novariia 2014 May 2014

(WORST IMAGINABLE)

To hepo get a clear overall picture of how you are feeling, you T I_
«can add up all your scores to calculate your Total Symptom Score. Ota =

GNC-1080831

1. Emanuel RM, et al. J Clin Oncol. 2012;30:4098-4103.
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Classic Signs and Symptoms of MPNSs
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What is MPN Symptom Burden in Patients vs. General Population?

MOSAICC Population Vs. Controls

Sym ptom

WeightLloss 5 . Fatigue Now
Fever — \4g | | ——_ Fatigue U=zual 24 Hours

L~ ._\"‘*u__Fatigue Worst 24 Hours

Bone Pain A
o ._:_ ‘35 /. ' 4
X AT ) [ 1A _;,'*-,_GE”EEI‘E"':“"'M MPN Patients
; N (N =106)

Fruritus .~ .~

Might Sweats o ; “ A\ Mood
- VL walking
- dlE

Sexual Problems T4 |~ : ' Ny - Normal Work
—— General Population

P o ™= Controls

Depression © | % % | " 77 Relations
R (N =123)
Difficulty Sleeping N 11 A v -':?":Enjcrvment
. 41 . N /

",

"y \\'-\._ 3 - . S
Numbness ™. ~h 7 7 Satiety

Dizziness .II_L " Abdominal Pain
nd_ |
Concentration "'---.'_.---"'_ghduminal[}isccrmfcrrt
Headaches Inactivity

Image courtesy of Ruben A. Mesa, MD

Anderson et. al. ASH 2015
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Definitions

—

HRQOL in MPNs?

MPN related symptoms
Medication related toxicities
Problems from prior MPN complications
Stressors from having their MPN
* Financial
« Emotional
* Intrapersonal
Co-morbidities
Hassle of medical care




What Have MPN Patient Taught US?

2. Symptoms are heterogeneous and variable across MPN
subtype and risk
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What is “Symptomatic” in MF, enough to consider Rx?
Analysis of 425 MF with MPN-10, DIPSS Risk, Spleen Size

Table 1: Ordinal logistic regression models
of DIPSS risk score (N=420) by symptoms in
JAK2-naive myelofibrosis patients.

Model DIPSS Risk i n e e m
Single It
TSS >20 936.657*
Worst single symptom score >5 935.281* >5 (OUt Of 1 0)
Worst single symptom score >6 942.198
Worst single symptom score >7 942 .684 TS S
TSS >20 & single score >5 938.510
>20 (out of 100)
TSS >20 & single score >6 943.335
TSS >20 & single score >7 944.867

*Optimal models based on lowest AIC. Scherber et. al. ASH 2016
MAYO CLINI

Cancer Center lJR}Ile(?éting Threshold — Higher WBC, Blasts, Lower Platelets (even < DIPSS Cutoffs)




What is “Symptomatic” in ET or PV in HU Failure,

enough to consider Rx?
Analysis of 838 PV/ 867 ET with Disease Features

. Meeting Threshold
S| ngle Item -Prior Vascular Events

-Lower Hb (even without anemia
= (OUt Of 10) -Higher WB(C )

? Different molecular features

TSS
>20 (out of 100)

Scherber et. al. ASH 2016
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Had to cancel
planned
activities™

Had to
call in sick”™

b

Had to cancel
planned

Had to
call in sick™

Had to cancel
planned
activities™

Had to
call in sick®

dents With MF, % (/N
Reﬂmﬂ“0 oy (n/N)

100

. = High
Pr st k
ognostic ris

Symiptom severity quartiles g:

B0 (56/63)

67 (6/9)

51 (22/43)

85 (69¥r3)

.. High
Prognostic risk Low

Symptom severity quartile g:

77 (56/T3)

.. High
Prognostic risk Low

Symptom severity quartile g:

40 (2/5)
40 (2/5)
47 (9/19)

0 (0/18)

Respondents With PV, % (n/N)
40 60

80 100

. = High
Pr st k
ognostic ris

04
03]

Symiptom severity quartiles

62 (16/26)

13 (20/88)

62 (B3/101)

94 (D2/08)

.- High
Prognostic risk
Ognostic ns

Symptom severity quariile g‘:

27 (27101)

56 (55/08)
7 (6/88)

.o High
Prognostic risk Low

Symptom severity quariile g‘:

8(1/13)

21 (419)
52 (14/27)
4 [1/27)

Respondents With ET, % (n/N)
40 60

100

.o High
Prognostic risk Low

Symptom sevarity quartils g‘:

B0 (24/35)
57 (26/48)

15 (11771)

93 (39/42)

- o High
Pr st k
ognostic ris

Symptom severity quariile g‘:

67 (28/42)

.o High
Pr stic risk
ognostic ris

Symptom severity quariile g‘:

Fig. 1 Impact of MPNs on Qol, work, and activities of daily living. MPN impact was stratified by calculated prognostic risk score and symptom
severity quartile in respondents with (a) MF, (b) PV, and (c) ET. ET = essential thrombocythemia; MF = myelofibrosis MPN =myeloproliferative
neoplasm; PV = polycythemia vera; Q1 =quartile 1; Q4 = guartile 4; QoL = guality of life. * =1 day in the preceding 30 days

Mesa et. al.
BMC Cancer
2016;16:167




Investigating MPN Heterogeneity-Geyer 2014
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Regular Article

MYELOID NEOPLASIA

Distinct clustering of symptomatic burden among myeloproliferative
neoplasm patients: retrospective assessment in 1470 patients

Holly L. Geyer," Robyn M. Emanuel,’ Amylou C. Dueck,? Jean-Jacques Kiladjian,® Zhijian Xiao,*® Stefanie Slot,®
Sonja Zweegman,® Federico Sackmann,” Ana Kerguelen Fuentes,® Dolores Heméndez-Maraver,® Konstanze Dohner,®
Claire N. Harrison,"® Deepti Radia,'® Pablo Muxi,'" Carlos Besses,'® Francisco Cervantes,'® Peter L. Johansson,'*
Bjorn Andreasson,'* Alessandro Rambaldi," Tiziano Barbui,'® Alessandro M. Vannucchi,'® Francesco Passamonti,"”
Jan Samuelsson,'® Gunnar Birgegard,'® and Ruben A. Mesa®

"Division of Hospital Internal Medicine and 2Section of Biostatistics, Mayo Clinic, Scottsdale, AZ; 3Clinical Investigation Center, Hospital Saint-Louis, Paris,
France; “MDS and MPN Centre, Institute of Hematology and Blood Diseases Hospital and *State Key Laboratory of Experimental Hematology, Institute
of Hematology and Blood Diseases Hospital, Chinese Academy of Medical Sciences & Peking Union Medical College, Tianjin, China; ®Department of
Hematology, VU University Medical Center, Amsterdam, the Netherlands; ’Funda]au, Buenos Aires, Argentina; "Dapamnant of Haematology, University
Hospital La Paz, Madrid, Spain; *Department of Internal Medicine 11l University Hospital of Ulm, Germany; "°Department of Haematology, Guy's and St.
Thomas NHS Foundation Trust, London, UK; "'Unidadde Hematologia, Hospital Britdnico, Montevideo, Uruguay; "*Hematology Department, Hospital del
Mar, Barcelona, Spain; ‘aHamatulugy Department, Hospital Clinic, IDIBAPS, University of Barcelona, Spain; “internal Medicine, NU Hospital Organization,
Uddevalla, Sweden; "*Unit of Hematology, Azienda Ospedaliera Papa Giovanni XXIII, Bergamo, ltaly; "*Hematology Division of Hematology, Ospedale di
Circolo, Varese, ltaly; "Dq:anmant of Hematology, Fondazione IRCCS Policlinico San Matteo, University of Pavia, Pavia, Italy; '“Dq:anmant of Internal
Medicine, Stockholm South Hospital, Stockholm, Sweden; "’Dq::amnant of Hematology, University Hospital, Uppsala, Sweden; and 2"I.')Eq:.uau‘l:11ﬁlr'|t of
Hematology'Oncology, Mayo Clinic, Scottsdale, AZ
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1470 MPN Patients
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MPN-SAF TSS
Gender

Language

Lab abnormalities
Hx of hemorrhage

MPN-SAF TSS

Age

Gender

Language

Lab abnormalities
Hx of hemorrhage

4 MF Clusters

MPN-SAF TSS
DIPSS Risk
Leukopenia
Thrombocytopenia

Spleen size

/|




Investigating MPN Heterogeneity-Geyer 2014
N\ - R

Heterogeneity = Clusters? ‘

\

High symptom burden in low and int. 1 risk MF ‘

\ TSS Increases by clusters ‘
|

e Did not correlate with PV or ET Risk categories

[ ______

Risk scores are not direct surrogates for symptom |
burden

/
MAYO CLINIC

Cancer Center



Impact of Disease Duration on Symptoms

o B N W b O
I )

Worsened Fatigue Related
Symptoms with Longer
MPN Duration

4.7
4345
35
3133
232425
. . l 7~
BFI (Mean) WORST Inactivity

Fatigue (BFI)

Increased Spleen-Related
Symptoms with Longer MPN

Duration
242527
1.81.9 2
141515 :
T T T I7
Early satiety Abdominal Abdominal
pain discomfort

24 A
23 A
22 A
21 A
20 A
19 -

18

Increased Average MPN-
SAF TSS Score with
Longer MPN Duration

23.7

216 214

20.

Middle
(N=353)

Late Total
(N=333) (N=1443)

Early
(N=757)

Worsened Constitutional
Symptoms with Longer
MPN Duration

2.425
1.9

2.2

2.5 7 195

15 A

1
030404
0.5 A

Night Fever

sweats

Bone paln Welght Ioss

Scherber, et al. Impact of Disease Duration upon Symptom Burden Amongst Patients with
Myeloproliferative Neoplasms. ASH 2016.



Geyer et. al. 2016

Once Size Does Not Fit All: The MPN Gender Study

Females Males

Higher mean age than females (mean 60.7 yrs [SD
12.6] vs 59.3 yrs [SD 14.4]; p=0.02)

Higher rate of requirement for red blood cell
transfusion (7% vs 5%, p=0.02)

Higher mean white blood cell count (mean
9.5x10°/L [SD 8.2 x10°/L] vs mean 8.5 x10°/L [SD
6.1x10°/L]; p=0.004)

Lower rate of thrombocytopenia (8% vs 14%,
p<0.001).

Higher TSS (adjusted mean 23.9 vs 20.6, p<0.001)
Higher symptom scores for 15/18 items

Prominent symptoms: fatigue, bone pain,
abdominal discomfort, and microvascular related

j /

Higher levels More Microvascular
of fatigue Abdominal symptoms
* Younger Symptoms « Previous
e Lower red e Male=female reports show
blood counts abdominal more
o Lower thrombosis macrovascular
MAYO CLINIC transfusion rates symptoms

Cancer Center rates



VPN nsomni =l

Pr>|t]
* Included 1992 MPN Patients BFI Worst Fatigue 0.13
* BFI, MPN-SAF, and EORTC QLQ-C30 Early Satiety 0.12
e Pearson correlations and analysis of Abdominal Pain 0.66
variance/t-tests, multivariate regression Abdominal Discomfort 0.22
models were used Inactivity 0.22
Headaches 0.0001
Concentration 0.22
RESULTS Dizziness/Vertigo/Lightheaded 0.24
* Insomnia is highly prevalent and severe | Numbnessftingling <0.0001 B
* Insomnia correlates with most other MPN- Depression/sad mood <0.0001
relat.ed sympto-ms and ft.mctional domains sexuality AT
bear.lng a n.1ult|-faceted impact on overall o 000
quality of life.
Cause of MPN-related sleep complaints is o sveate i
likely complex. ltching/pruritus 0.0042
* Emotional roots [l o
« Coghnitive roots Ly UL LY (LI
o Physical roots Unintentional weight loss 0.75
Overall Quality of Life .03

MAYOQO CLINIC Geyer, et al. Insomnia, Quality Of Life and MPN Symptom Burden: An Analysis By The MPN Quality Of Life
Cancer Center International Study Group (MPN-QOL ISG). Blood. 2013 October 21, 2013;122(21):4087.



Orniginal Article

The Role of Sexuality Symptoms in Myeloproliferative
Neoplasm Symptom Burden and Quality of Life: An Analysis
by the MPN QOL International Study Group

I\/l PN Sexua//ty Hially L dayper, MO, Born Secdrsecn, MO Haidl £ Soakerak, M35 Amylou © Dusd, BRDY

By M e bear b, WD, MBS Bad A MarSs, MDD KdaSea A Sufer, MD® Oars B Hardeon, MODT Deap s H Bada, 0T

Frardacn Carmrta, MDY Jerdacgus Mladur, MO 2" Arck e Beiter, MD™ dircar Singegard, MD™, Pr>|t|
Frarcees Paxsrort], MET, Barpm Sarpak ™, Ao M. Varcoohl, MO Giam faol, 85 ZHjan e, M0™
Jir Sarusbocor, MDT, ared Bubec & Macs, M0™
* Included 19 0.33
BTy T wikh ER el uding o by dl
[ ] BFI MPN-S‘ o Wy RS Hrﬂl:ﬂmm:qllhldlh!.mh-m:- 0'42
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vl e b weoml By pympt o from MR reiste B obher i e Wk 042
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iy and & cemaFisd s her) wers mnd Eo the Fyslopra
dapmmers Form (MR- 5AF ) mnd the Burosesn Orgend e fﬂ'h-':h-'llTr-‘.rrl-'tﬂ'm mEy o Lfe ChussScrmsl
va riance/t-' Core 30 (EORTC- LG T8} u.:- e e, Wi - o [y S — atr: 0.32
Tl Ty dl wikh mn mge- s By contre] popu et on. BT R Oversl |, poadiens o with MR wers found o
P e naaml GEAUNC on comEansd WS the hesty populston (MERM-SAR morm of 56 v 20 SoO0T) wWe G4 of patleer 0.04
models We' Wi MET daecr Hng aoms dagres o na sl ] A5 L Tha o Lo
ol o] o sy with mll Shomsl e of patis ne funcd onal By | gyaiosl, pocisl, cogni v, smcSon sl sndrads funcs oningl snd wers sosci-
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neEaar b ben &R fre i s | oy o 0V N - . T AT Aemanes i Cancey So-oied 1
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What Have MPN Patient Taught US?

3. MPN symptoms correlate with disease biology, risk,
possibly progression?

MAYO CLINIC

Cancer Center



What do symptoms tell us about MPN Biology?

Mood Disorders
Anxiety over Uncertainty

Cytokine Driven
| Symptoms
N Spleen/ Inflammation

MAYO CLINIC

Cancer Center



A Baseline, Patients with Myelofibrosis vs. Healthy
Controls

Vel1l7F- V61l7F+

MAYO CLINIC

Cancer Center

S. Verstovsek, H. Kantarjian, R. Mesa, et. al. NEJM 2010;363:1117-27



Inflammatory Cytokines and Chemokines in the MPNs

TNF-RII

Splenomegaly Disease
Advancement

IL12

Inferior

Symptom P10 Survival 115

TNF-RII
Burden

Tefferi et. al. J Clin Oncol. 2011 Apr 1;29(10):1356-63.
Geyer et. al. Mediators of Inflammation 2015. 1-9.

W MAYO CLINIC
\l/ Cancer Center



Cytokines

& MPNs

MAYO CLINIC

Cancer Center

Inflammatory

marker” Impact Disorder

BIMICG Symptoms MF

BMPI Disease advancement PMF

BMPE Disease advancemnent PMF

BMPT Disease advancement PMEF

BMP-Rop?2 Disease advancement PMF

CD4E0L Loss of appetite MF

CRP Thrombosis; atherogenesis PV, ET

Ferritin Pruritus MF

FGF Marrow fibrosis PV, ET, PMF

HGF Splenomegaly PMF
Associated with

IFH JAKIVELTF ME
Inferior survival;

IL-12 transfusion requirements, MF
vascular complications

IL-15 Inferior survival MF
Associated with

fLA7A JAKIVELTF ME
Associated with

LB JAKZVEITF ME

IL-IRA Splenomegaly PMF
Inferior survival;

IL-2R transfusion requirements ME
Elevated blasts;

L& constitutional symptoms ME
Associated with

L& JAKZVEITF ME

1P-10 Inferior survival MF

LEPTIN Symptoms; weight loss MF

MIG Splenomegaly PMF

PALL [nsomnia MF

PTX Thrombosis; atherogenesis =~ PV, ET

RANTES [nsomnia MF

TIMP Symptoms MF

. . AKIVAITE+

THE-1 Clonal expansion ;-{I"Hs

THFRIT Symptoms MF

VCAMI Symptoms MF

VEGFb Marrow fibrosis PV, ET, PMF

Geyer et. al. 2015
Mediators of Inflammation




EOTAXIN '118\11:06 SIL2RA

IL17 [ T~_ILI0
RANTES | NIL12
G-CSF | . IFN«
1125 \ ILIRA
1122 \ 1L5

MCP-1 | FGF-
PDGF | EGF

L4 L LA 7 1L13

/1115

~ MIP-1p3

IP-10 IL7

MIP-1&  MIG [FNy

—— Essential thrombocythemia

MAYO CLINIC —— Polycythemia vera

Cancer Center Primary myelofibrosis

Mondet et. al.

Mediators of Inflammation 2015




The Sequelae of Inflammation in MPNs

%

@

Splenomegaly
. Extramedullary  * Abdominal Pain
Hematopoiesis  ° Early Satiety
Bone Marrow o N

Fibrosis

‘ e Bone Pain
Thrombosis

e Visceral Clots =
Abdominal Pain

e Pulmonary Clots =

Inflammation  Coush
e Cerebral Vein

e Constipation

* Fatigue Thrombosis =
* Weight loss Headache
e Fevers

* Night sweats

MAYO CLINIC

Cancer Center



LANDMARK Study in ET
Goals (Patients (N=226) & Physicians)

Respondents for ET, %

0 20 40 60
| | | ]
Prevention of vascular/thrombotic events
Slow/delay progression of condition
Healthy blood counts
Better QoL
Symptom improvement
Reduction in spleen size
Reduce frequency of phlebotomy treatments W Patient
[ Physician
Mesa et. al.
BMC Cancer
MAYO CLINIC 2016;16:167
Cancer Center




LANDMARK Study in PV
Goals (Patients (N=382) & Physicians)

Respondents for PV, %
0 20 40
| | |

Slowddelay progression of condition

Prewvention of vascularfthrombotic events

Haalthy blood counts
Better Qol
Sympiom improvemsnt
Hematocrit levels <45%
Reduce frequency of phishotomy reatments : E::::;n

Reduction in splean sizs

Mesa et. al.

BMC Cancer
MAYO CLINIC 2016;16:167

Cancer Center




LANDMARK Study in MF
Goals (Patients (N=207) & Physicians)

Respondents for MF, %

0 20 40
| | |
Slow/delay progression of condition
Better QoL
Healthy blood counts
Symptom improvement
Reduction in spleen size
Reduce blood transfusions
Anemia treatment
Prevention of vascular/thrombotic events
Mesa et. al.
BMC Cancer
MAYO CLINIC 2016;16:167
Cancer Center




IVIF Patient vS physSiClan-reported most
important goal for therapy

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

IR 42% PV Top 5:
Slow/delay progression (25%, 6%)

Slow/delay progression B

Better quality of life _21% 069 Prevention of vascular/thrombotic
(v]

events ( 24%, 43%)
Healthy blood counts F 11% Healthy blood counts (18%, 2%)

Better QOL (12%, 11%)
. 7
D oo e —— 5 Symptom improvement (9%, 20%)

Reduction in spleen size =% 6%

ET Top 5:

Reduce blood transfusions -495'% Prevention of thrombotic event (35%,
57%)
Anemia treatment |-1%4% Slow/delay progression (21%, 4%)
B s Healthy blood counts (17%, 4%)
0

Prevent vascular event B 3% Better QOL (14%, 18%)
Symptom improvement (9%, 14%)

. Patient-reported . Physician-reported

Figure 55. Question 32: Other than a cure for diagnosis, what is your most important treatment goal for therapy? (h = 207)
Question 36: Other than a cure for this diagnosis, what is your most important treatment goal for therapy? (n = 156)

MAYO CLINIC USA MPN Landmark Study: Mesa et. al. Cancer 2016

Cancer Center




Treatment goals - Patients vs. Physicians view (az+as1 ME
ET and PV patients wish to slow disease progression whilst physicians are more concerned
about thrombotic events. In all diseases both Patients & Physicians look for symptom
improvements

What is your most important treatment goal for your condition?

Symptom improvement

Better quality of life
Slow/delay progression of disease
Healthy blood counts

Reduction in spleen size

Prevention of vascular/thrombotic
events

Reduce blood transfusions
Anaemia treatment

Haematocrit level less than 45%

Reduce frequency of phlebotomy
treatment

1 f T T T T T 1

0 5 10 15 20 25 30 0 5 10 15 20 25 30

Patient % of respondents who ranked goal in top 3 Physicia n

n: MF =81, PV =90, ET =174 n: MF=94,PV =92, ET=93




What Have MPN Patient Taught US?

4. Burden of having an MPN extends beyond symptoms to
distress and employment

MAYO CLINIC

Cancer Center



MPN ”Fatigue” Project 2014 Scherber Cancer in Press
Collaborative Internet Based Trial with MPN Forum

Online 70 Item Survey
ANY MPN Patient Demographics
Survey online MPN History
MPN Forum MPN-SAF (MPN10)

MPN Advocacy Brief fatigue inventory (BFI)
MPN Research

Foundation Profile of mood states (POMS-Short)
CMPD Ed Foundation Patient Health Questionnaire (PHQ-2)
Mental Health Inventory (MHI-5)

Psych Comorbidity MPN Correlation

23% high likelihood of depression

1788 MPN patients/ 1676 Eval. (23 on PHQ-2)

Higher BFI, MPN-SAF, MPN10

(o) (o) (o) o
ET 33%, PV 39%, MF 25% Prior diagnosis depression (32%), scores all correlated with

anxiety (29%), stress (26%), grief increased depressive symptoms
(15%) (p<0.0001)

68% Female, median age 59. MPN10
Score average 28.4 (range 0-83)

22% on therapy for mood disorder in

MAYO CLINIC last 6 months

Cancer Center

©2011 MFMER | 3133089-35



PHQ >3 (high likelihood of depression) [ PHQ <3 (low likelihood of depression)
MPN-SAF items and scoring

VS I T T S O 41.1 (16.7) 24.7 (15.9)
Brief Fatigue Inventory (BFI)* 6.3 (1.7) 3.8(2.3)

Worst Fatigue (last 24-hours)* 7.8(1.9) 5.8 (2.7)

“Earysatieyr  PEAERS 25 (2.8)
28 (3.1) 14(22)
36 (3.1) 21(25) Mood and MPNs
5.6 (2.6) 28 (2.7) :

38 (3.3) 22 (27) 1788 MPN Patients
6.1 (2.6) 34(29)
T - (> ) 23 (26)
“humbnesss _ENES) 27 (3.0) MPN-SAF
T ;- -.:) 37(3.0) PHQ3. POMS-B
6.2 (2.3) 24 (2.4) '

6.2 (3.4) 37 (3.4)
2.9(3.1) 1.5(2.4) MPN10 and every
40 (3.5) 24 (29) : |
[ Pruritus* 2200000000000 ERYED) 2.5 (2.9) Symptom higher with
3.9 (3.6) 22 (29) Depression
B 0.7 (..:) 02 (11)

15(27) 0.3 (2.0)

11.5 (4.0) 162 (3.2)
3.3(3.0) 6.8 (4.4)

5.3(3.9) 11.2 (5.1)
10.6 (4.4) 17.0 (3.1)

Confusion-bewilderment* 11.2 (4.0) 15.2 (3.0)

MAYO ( Anger-hostility* 12.6 (4.6) 16.7 (3.3)
Cancer Cent( YRS 54.6 (16.0) 83.2 (16.0) Scherber et. al. ASH 2016




Employment change due to MPNs

80~
567 B Al MPN (n=387) WM PV (n=178)
0 MF (n=90) B ET (n=113)
60
b
g
8.0
= 313
“' 29.8 278 278
o 2580 253
218 2350522591 8
2. 63 104 197 60
90 78 2 76
n-
Any employment Lefta job Went on medical Had reductions Took early  Changed from full- Took another job
change disability leave  in work hours* retirement to part-time at a lower salary
MAYO CLINIC

Impact of Living with MPN Survey Trial: Yu et. al. ASH 2016

Cancer Center



What Have MPN Patient Taught US?

5. Tracking symptom changes relevant for measuring value
of medical treatments

MAYO CLINIC

Cancer Center



MPN Recent Phase lll Trials

MPN Symptom Assessment

e R
MF RUXO (COMFORT 1) MF-SAF 2.0
MF RUXO (COMFORT 2) FACT-LYM
MEF Fedratinib (JAKARTA) MF-SAF
MF Pacritinib (PERSIST 1&2) MPN-SAF
MF Momelotinib (SIMLIFY 1&2) MPN-SAF
MF Pomalidomide (RESUME) FACT-AN
MF RUXO (RETHINK) MPN-10
PV Ruxo (RESPONSE) MPN-SAF
PV Ruxo (RELIEF) MPN-SAF
PV PEG INFa2a (MPD-RC 112) MPN-SAF
ET Ruxo (MAGIC) MPN-SAF
ET PEG INFa2a (MPD-RC 112) MPN-SAF

MAYO CLINIC

Cancer Center



National

Comprehensive NCCN Guidelines Version 1.2017 Panel Members

NCCN | Cancer

Network®

Myeloproliferative Neoplasms

MAYO (I

Cancer Center

Ruben Mesa, MD/Chair
Mayo Clinic Cancer Center

Catriona Jamieson, MD, PhD/Vice-
Chair
UC San Diego Moores Cancer Center

Ravi Bhatia, MD
University of Alabama at Birmingham
Comprehensive Cancer Center

Michael W. Deininger, MD, PhD
Huntsman Cancer Institute at the
University of Utah

Aaron T. Gerds, MD, MS

Case Comprehensive Cancer Center/
University Hospitals Seidman Cancer
Center and Cleveland Clinic Taussig
Cancer Institute

Ivana Gojo, MD
The Sidney Kimmel Comprehensive
Cancer Center at Johns Hopkins

Jason Gotlib, MD, MS
Stanford Cancer Institute

Krishna Gundabolu, MBBS
Fred & Pamela Buffett Cancer Center

Gabriela Hobbs, MD
Massachusetts General Hospital
Cancer Center

Rebecca B. Klisovic, MD

The Ohio State University Comprehensive
Cancer Center - James Cancer Hospital
and Solove Research Institute

Patricia Kropf, MD
Fox Chase Cancer Center

Sanjay R. Mohan, MD
Vanderbilt-Ingram Cancer Center

Marie Huong Nguyen, MD
University of Michigan
Comprehensive Cancer Center

Stephen Oh, MD, PhD

Siteman Cancer Center at Barnes-
Jewish Hospital and Washington
University School of Medicine

Eric Padron, MD
Moffitt Cancer Center

Nikolai Podoltsev, MD, PhD
Yale Cancer Center/
Smilow Cancer Hospital

Daniel A. Pollyea, MD, MS
University of Colorado Cancer Center

Raajit Rampal, MD, PhD
Memorial Sloan Kettering Cancer Center

Lindsay A. M. Rein, MD
Duke Cancer Institute

Bart Scott, MD, MS
Fred Hutchinson Cancer Research Center/
Seattle Cancer Care Alliance

David S. Snyder, MD
City of Hope Comprehensive Cancer Center

Brady L. Stein, MD, MHS
Robert H. Lurie Comprehensive Cancer Center of
Northwestern University

Srdan Verstovsek, MD, PhD
The University of Texas
MD Anderson Cancer Center

Martha Wadleigh, MD
Dana-Farber/Brigham and Women's
Cancer Center

Eunice S. Wang, VD
Roswell Park Cancer Institute

© 2016 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the express written permission of NCCN®.
To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org.



National

NCCN ggr'iiehmsive NCCN Guidelines Version 1.2017

Network® Myeloproliferative Neoplasms

MYELOPROLIFERATIVE NEOPLASM SYMPTOM ASSESSMENT FORM
TOTAL SYMPTOM SCORE (MPN-SAF TSS-10 ITEMS)

(Recommended for monitoring symptoms during the course of treatment)

Circle the one number that describes how, during the past week how much difficulty you
have had with each of the following symptoms

Filling up quickly when you eat (Absent) 012345678910 (Worst Imaginable)

(early satiety)

Abdominal discomfort (Absent) 012345678910 (Worst Imaginable)
Inactivity (Absent) 01234567 89 10 (Worst Imaginable)
Problems with concentration- (Absent) 012345678910 (Worst Imaginable)

compared to prior to my MPD
Numbness/Tingling (in my hands |[(Absent)01234567 8910 (Worst Imaginable)

and feet)

Night sweats (Absent) 012345678910 (Worst Imaginable)
Itching (pruritus) (Absent) 012345678910 (Worst Imaginable)
Bone pain (diffuse not joint pain or [(Absent) 01234567 8910 (Worst Imaginable)
arthritis)

Fever (>100 F) (Absent) 012345678910 (Daily)
Unintentional weight loss last 6 (Absent) 01234567 8910 (Worst Imaginable)
months

MPN-C

MAYO CI 3 OF 3

© 2016 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the express written permission of NCCN®.
Cancer center To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org.



CCN | Cancer . -
Network® Myeloproliferative Neoplasms

TREATMENT FOR LOW-RISK MYELOFIBROSIS

National
Comprehensive. NCCN Guidelines Version 1.2017

Asymptomatic
Low risk
Risk score =0 Assess symptom
IPSS ____, |burden using MPN-SAF
DIPSS and TSS-10 items if not done
DIPSS-Plus previously
Symptomatic

MAYO CI MPN-2

© 2016 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the express written permission of NCCN®.
Cancer center To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org.



MAYO CLINIC

Cancer Center

Why do MPNs Progress?

Progressive

Clonal Progression Myelofibrosis

(accumulation of mutations?)

ET
PV
Early MF

Death from Stable MF
(Debilitation)

Microenvironment/
Inflammation?

Acute Myeloid Leukemia



National

NCCN g;;r;fhensive NCCN Guidelines Version 1.2017

Network® Myeloproliferative Neoplasms

TREATMENT FOR LOW-RISK MYELOFIBROSIS

Obser\!ation Monitor for signs and Asymptomatic
Asymptomatic-or symptom_s of disease
Clinical trial progression every 3—-6 _
months Symptomatic
v Continue prior
Ruxolitinib Response —»
or treatment
Interferons Monitor
(Interferon alfa-2b, response and No ‘
. pegylated interferon | _|signs/symptoms Response or
Symptomatic — alpha-2a, and of disease Loss of ‘
pegylated interferon | |progression every response
alpha-2b) 3—-6 months
or INT-1, INT-2/
Clinical trial Disease High risk, and
progression |Advanced stage
MF

MPN-2

© 2016 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the express written permission of NCCN®.
Cancer center To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org.



National

Comprehensive:  NCCN Guidelines Version 1.2017

NCCN | Cancer . -
Network® Myeloproliferative Neoplasms

TREATMENT FOR INTERMEDIATE-RISK 1 (INT-1) MYELOFIBROSIS

l Response _ch_mtmue
Observation prior treatment
. . Assess or .
Intermediate-risk 1 symptom Ruxolitinib if Monitor No
(INT-1) . . response and
Risk score: burden using| [symptomatic signs/symptoms Response
- | >IVIPN-SAF —>|0r —>- . or
IPSS=1 - . . of disease pro-
TSS-10 items Clinical trial . Loss of
DIPSS-Plus =1 if not done or gression every resnonse
DIPSS=1 or 2 . . 3-6 months P
previously Allogeneic
HCT
Disease INT-2/High risk,
roaression and Advanced
prog stage MF
MPN-3
MAYO (I

© 2016 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the express written permission of NCCN®.
Cancer center To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org.



What Have MPN Patient Taught US?

6. Non pharmacologic options may have a role, alongside
MAYO CLINIC medicines or transplant, in MPN patient health and QoL

Cancer Center



Non-Pharmacologic Approaches in the MPNs:
Online-Streamed Yoga

12 Week Online Yoga Significant improvements in

MPN Patients
Completing the
Yoga Study
(N=38)

Course total symptom burden (effect

size =-0.36, p=0.004)
Anxiety (ES=-0.67, p=0.002)
* Depression (ES=-0.41, p=0.049)

Sleep (ES=-0.58, p<0.001)

MAYO CLINIC

Cancer Center

Yoga participation * Fatigue (ES=-0.33, p=0.04)

averaged 50.8
min/week.
Patient Satisfaction:
* 68% of participants were
either satisfied or very
satisfied
e 75% felt that is was helpful
for coping

Huberty et. al. Blood 2016 128:5478



MAYO I
CLINIC

v MPN Yoga Il - Pilot

Online Registration
& Randomization

Wait List
Key Ellglblllty At Home Contro| / MPN Yoga Team: \
* MPN Patient Yoga (N=30)
* Not Depressed Arizona State University:
e PS<3 Jennifer Huberty PhD
* Not already Linda Larkey, PhD
doing yoga or Active Yoga Ryan Eckert, B.S.
Mindfullness 12 Weeks Wait List
* <150 Min of >/= 60 Min/ Week 12 Weeks Mayo Clinic Arizona
weekly exercise el e Fitbit tracking/ R. Mesa, MD
(Blinded) Blinded Amylou Dueck, PhD
Dal'Iy' Logs-Yoga and Inae K. Gowin, MD
activity Usual Level of
Blood (2 Timepoints) Activity \ /

* TNFa Daily Logs -
L Activity

Saliva (2 Timepoints,
4x each timpoint)

*  Cortisol
MPN Sx, QOL, Sleep

MPN Sx, QOL,
NEE)

Post 12 week Cross Over

MAYO CLINIC

Cancer Center



Acceptance and Commitment Therapy for MPNs
-The Opportunity-

Relationships

Emotional

Psychological | Values Be
Intervention Present
ACT in Chronic Conditions

Fibromyalgia | Chronic Fatigue  Breast Cancer | CNS Tumors
~

Values

Goals

-
J anxiety P mental QOL | , insomnia ] Completed Cancer | Completed Cancer
- | Treatment _Treatment )
£ ' Y
4 pain, l J anxiety ] J anxiety D :
epressive
~ ; ' Dep ! T QoL
J pain disability || |, depression ] J fatigue 4 Anxiety ( A QOL brain )
“ _tumor specific
MAYO CLIN * aot _ -
Cancer Center Padrnos, Geda, Stonnington & Mesa: Mayo Clinic




Non-Pharmacologic Approaches in the MPNs:

MAYO CLINIC

Cancer Center

MyACT Study: Video Intervention to reduce fatigue

190 MPN patient

Baseline Surveys and FitBit Delivered

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

95 patients )
Intervention Group 95 patlents
Weeks 1-8 Wait List Control
Weekly ACT videos Group
Surveys at week 4 and 8 Surveys at week 4 and 8
FitBit Assessed Weekly FitBit Assessed Weekly

Survey at week 12

Washout Period FitBit Assessed Weekly

Survey at week 12

FitBit Assessed Weekly

Wait List Crossover
Weekly ACT Videos

Surveys at week 20 Surveys at week 20
FitBit Assessed week 20 FitBit Assessed week 20

8 Weekly Video Topics

Introduction

Acceptance

Defusion

Being
Present

NS IES
Context

Values

Committed
Action

Conclusion




What about diet?

Diets which emphasize anti-inflammatory properties:
* Reduce CRP (p =0.015) and IL-6 levels (p = 0.025).

* Improve thrombotic markers
* Decrease in homocysteine levels (p =0.031)
* Decreased white blood cell counts (p = 0.001)
* Normalization of fibrinogen levels (p =0.025).
* Anti-inflammatory diets have demonstrated good efficacy when utilized in

nutritional intervention for high-inflammation disease states such inflammatory
bowel disease.

* In an intervention among patients with IBD (N=40), 60% had “good” or “very
good” response in IBD severity after four weeks of dietary compliance

* Of note, JAK2V617F mutations exceeded expected thresholds for IBD patients
expressing thrombocytosis (23%) or erythrocytosis (10%).

* To date, no dietary interventions have been evaluated in MPN patients.

Kuriakose et.al. International Journal of Clinical Medicine. 2013, 4, 10-15

MAYO CLINIC Chrysohoou et. al. J Am Coll Cardiol. Jul 7 2004;44(1.):152-'15'8.

Cancer Center Smidowicz et. al. Adv Nutr. Nov 2015;6(6):738-747.



Nutrition in the MPNs

e 13% of MPN patients endorse undesired weight loss
 MF 20% followed by PV (10%) and ET (7%)

* Analysis of the Mayo database:
* 67% of MF patients lost weight over time
* 27% of patients had decreased BMI category

e Patients with MPN are more likely to be deficient in LDL-C and total cholesterol
compared to age-matched controls

* Hypocholesterolemia is independently associated with decreased survival PMF
patients (p<0.001)

Survival by HDL-C and Serum Cholesterol (CHOL)
in 154 patients with Primary Myelofibrosis

HDL-C CHOL

1.0 P <0001 b >150 mg/dL
0.8+ >6&rngldL 0.8 A
2 0.6 206
$ 04 204 -
() |
02 0.2 <150 mghdL
0.0 : — . . 0.0 . : . :
0 25 50 75 100 125150 0 25 50 75 100 12515C
Months from diagnosis of PMF Months from diagnosis of PMF
MAYO CLINIC Mesa et al. Cancer. Jan 1 2007;109(1):68-76.
Mesa et al. Blood. November 16, 2008 2008;112(11):5224.
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MPN Dietary Intervention Food Pyramid
Emphasizing Foods with Anti-inflammatory Properties

Healthy Sweets and Oils/Fats
Honey, Cacao, Olive oil, Avocado, Nuts

Protein

poultry, lean
Beans & Tofu

Soluble Fiber

ts, Chia Seeds, Flaxseeds, Lentils

Fruits
All Berries, Citrus, Pineapple

Vegetables

Leafy Vegetables, Onions

General Avoidance of: Processed Meats,
Refined Carbohydrates (e.g., soda pop),

W MAYO CLINIC Lard, Fried foods
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NUTRIENT Study: Development of a

Dietary intervention

Online MPN Nutritional
Questionnaire (N=1,000)
* Nutritional Habits
* Supplement Intake
* Dietary Needs
* Symptom Assessment

MPN Focus/Advocate Groups

(N=30)
Baseline Demographics and
MPN Assessment
* Metabolic/Nutritional
Assessment
MPN-SAF Symptom Assessment
* Cytokine Analysis
Inflammatory Marker Analysis
* Body Fat Composition

Determination of

and Preferences

MPN Dietary Needs | -

Creation of a MPN
Dietary Educational
Curriculum

AN

W MAYO CLINIC
Cancer Center

Trial of Efficac

Trial Assessing
Feasibility and

\

Adherence

.

Peer Support Forums

Online Apps
* Meal Plans
* Recipes

Tailoring to MPN
Needs
* lIron
Deficiency/Polycyt
hemia
* Splenomegaly
* Early Satiety
* Constipation
* Weight loss
* Abdominal
Discomfort

Nutritional
References
* Caloric Diaries
* Vitamin Intake

Online Video
Vignettes

y to Reduce Symptom Burden and Inflammatory Cytokines



Putting It All Together — MPNs and
QOL

Improving
Symptom
Burden & QOL

Role of Stem
Cell Transplant

MPN Patient

Disease Prognosis
Vascular Risk
Reduction of Symptom Burden Avoiding

Splenomegaly Impact of Disease on Progression
QOL
Patient Choice and
Input
Treatment Options Preventing

Vascular
Events

Prolonging
Survival

MAYO CLINIC

Cancer Center



The Itch

| have an itch you cannot know,

not the least hint will ever show

No bump no rash no insect bite
provides a clue as to my plight

My clothes, a shower, the air | breathe
make my skin prickle and seethe
Constant reminders it provides

of the ditsease my body hio!es . Paul Nudelman
Maddening tears the burning brings, Poet & PV Patient
no scratch, no pills can stop the stings

Life is good’ Gurnee, IL, USA

it could be much worse

| can live with my itchy curse

| walk the dog to pass the time,

take deep breaths and clear my mind
Pruritus is a small price

for my wonderful blessed life

W MAYO CLINIC
Cancer Center
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Myeloproliferative Neoplasms

Multi-Disciplinary Team
Mayo Clinic, Arizona, USA

MPN Burden/ Improving

Symptom/QOL Transplant
Assessment Outcomes

New MPN Physical
Drug/ Activity/
Genetic Behavioral

ILEERES Therapies




