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How I Treat Symptom Burden in MPNs

• The Burden of an MPN
• Lessons from the Landmark Studies
• The Biology of MPN Symptoms
• Including symptoms in treatment 

planning and management
• Future Options



• 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.” (WHO, 
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.” (Calman, J Med Ethics, 1984) 

The narrower the gap the better.
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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 QoL). Includes symptoms but also much more (Hassle/ 
Expense)

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



WHO diagnosis does not tell whole story

Assessing MPN burden

Progression
• PV/ET to MF
• PV/ET to AML
• MF to AML
• ? 2nd MDS

Vascular events
• PV/ET > MF
• Counts matter
• Can be unrecognised

MPN symptoms
• MF > PV > ET
• Multifactorial
• Some ET/PV > MF
• Cytoreductive Rx frequently not effectiveCytopenias

• MF > ET/PV
• Anaemia

o MF 75%
o Tx dep 25%

• TPN 30%

Splenomegaly
• MF > ET/PV
• Pain not always a function of size

Baseline health
Age/medicines
Comorbidities

AML, acute myeloid leukaemia; ET, essential thrombocythaemia; MDS, myelodysplastic syndrome; MF, myelofibrosis; MPN, myeloproliferative neoplasm; PV, polycythaemia vera; Rx, prescription; Tx, treatment; TPN, total parenteral nutrition; 
WHO, World Health Organization.
Personal opinion of Professor Mesa. 



MPN-SAF
2011

(27 items)
Blood 20111

MPN-SAF TSS
(10 items 2012)

J Clin Oncol 20122

BFI, Brief Fatigue Inventory; MF, myelofibrosis; 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.

Evolution of MPN symptom assessment tools

MF–SAF
2009

(19 items)

MF–SAF 2.0
(7 items 2011)

J Clin Oncol 2012

BFI
9 items

Spleen Sx
4 items

Constitutional Sx
5 items

QoL 1 item

Vascular and Ψ Sx
9 items MPN-SAF languages

• English
• French
• German
• Spanish
• Dutch
• Swedish
• Italian
• Portuguese
• Mandarin
• Japanese
• Hebrew
• Arabic



 ET (n=874)  PV (n=729) MF (n=486) MPN total (N=2089)

Classic signs and symptoms of MPNs

Prevalence of symptoms (%) Mean symptom severity

Percentage (%)
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Mean symptom severity score

BFI, Brief Fatigue Inventory; ET, essential thrombocythaemia; MF, myelofibrosis; MPN, myeloproliferative neoplasm; PV, polycythaemia vera.
Geyer HL, et al. Blood. 2014;124:3529–37.



Symptoms Change During the Natural 
History of MPNs

Cytoreduction

Symptomatic iron deficiency
Thrombosis 

Medication Side Effects

Therapies

Disease Progression
Worsened Baseline Health

Organ Dysfunction
Psychological Comorbidites

Further Disease Progression
Severe Cytopenias

Transfusions

Therapies

Baseline Health Status
Inflammation

Vascular Events



MPN Symptoms

MPN-SAF scores MPN 
patients versus controls

MPN-SAF scores UK versus 
USA

Anderson et. al, 2016.



MPN Recent Phase III Trials
MPN Symptom Assessment

Disease Drug MPN Symptom Tool

MF RUXO (COMFORT 1) MF-SAF 2.0

MF RUXO (COMFORT 2) FACT-LYM

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

Ruben Mesa,1,a Carole B. Miller,2 Maureen Thyne,3 James Mangan,4 Sara Goldberger,5

Salman Fazal,6 Xiaomei Ma,7 Wendy Wilson,8 Dilan C. Paranagama,9 David G. 
Dubinski,9 John Boyle,10 John O. Mascarenhas11

1Mayo Clinic Cancer Center, Scottsdale, AZ; 2St. Agnes Hospital, Baltimore, MD; 3Weill Cornell Medical College, 
New York, NY; 4University of Pennsylvania, Abramson Cancer Center, Philadelphia, PA; 5Cancer Support 
Community, New York, NY; 6Allegheny Health Network, Pittsburgh, PA; 7Yale School of Public Health, New 
Haven, CT; 8Fred Hutchinson Cancer Research Center, Seattle, WA; 9Incyte Corporation, Wilmington, DE; 10ICF 
International, Rockville, MD; 11Icahn School of Medicine at Mount Sinai, New York, NY

13

a Corresponding author. 
Mesa R, et al. BMC Cancer. 2016;16:167.



MPN Landmark Study - USA

Mesa et. al. BMC Cancer 2016
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MPN Landmark Study - USA

Mesa et. al. BMC Cancer 2016



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)
Italy (n = 106)
Japan (n = 84)
Canada (n = 64)
Australia (n = 10)

Harrison Ann Hematol 2017



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

21

Symptoms experienced by patients in past 12 months

Top 10 symptoms for each disease are reported.

Patients

Harrison Ann Hematol 2017



Physician vs patient treatment goals

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.

Physicians

Patients
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Fatigue

CytokinesPathwaysSymptom

Fatigue

Hypocortisolism IL4, IL6, IL8, 
IL10 TNFa

HPA Axis 
Dysregulation IL1, IL6

Cytopenias IL1, IL6, TNFa

Depressed Mood IL6

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

CytokinesPathwaysSymptomSymptom 
Category

Abdominal 
Symptoms

Abdominal Pain

Abdominal 
Discomfort

Splenomegaly, 
(Hematopoietic 

Expansion)

TNF-a

MIG, HGF, IL-1RA

Abdominal 
Thrombosis

IL1b,  IL6, IL8, hsCRP, 
IL-12, TNFa

Portal HTN
hs-CRP and PTX3

Cytokine- Induced 
Nerve 

Hyperstimulation

TNF-𝛼𝛼 , IL-1, and IL-6

IL-2 mRNA and TNF-
𝛼𝛼 mRNA

Early Satiety



Constitutional Symptoms

CytokinesPathwaysSymptomOverview

Constitutional 
Symptoms

Fevers

Chills Direct Activation IL-1, IL-2, IL-6, TNF-𝛼𝛼 , 
and IFN

Night Sweats

Weight Loss

Portal 
HTN/Thrombosis

Cancer Cachexia

Microbiome

Leptin, CD40L

TNFa

Other pathways as 
mentioned

Splenomegaly/ Early  
Satiety

Appetite Loss  



Microvascular Symptoms

CytokinesPathwaysSymptomSymptom 
Category

Microvascular 
Symptoms

Itching

Basophil and Mast Cell 
Activation, prostaglandin

Leukotriene, Histamine, 
Tryptase

Iron Deficiency Low Ferritin

Cognitive 
Symptoms 

(Headaches, 
Dizziness, memory 

changes, N/T, 
Vertigo)

Altered Neurotransmitter 
Function

RANTES and Pal1

IL-1, TNF-𝛼𝛼 , IL-6, and CRP

Blood Brain Barrier 
Permeability IL1b

Sexual Dysfunction

Depression As detailed prior

Thrombosis As detailed prior
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Treatment Goals

• Avoiding thrombosis and bleeding?
• Improving MPN associated symptoms?
• Increase activity?
• Decreasing splenomegaly?
• Improving anemia?
• Improving low platelets?
• Decreasing progression?
• Preventing progression?
• Live longer?



NCCN

What is a treatment guideline?

Guideline – Guardrails
The science of medicine

How applied to an individual
The art of medicine









CV, cardiovascular; Hct, hematocrit; Tx, treatment.





Management of Myelofibrosis 2021

Front Line MF 
Medical

Management

Diagnosis of
Myelofibrosis
(Primary/ Post 
ET/ Post PV)

Assess Survival & 
Disease Burden

Develop 
Treatment Plan

Stem Cell 
Transplant Soon

Second Line
MF Medical 
Management

“Salvage” 
Transplant

AP/ Blast Phase
Management
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n=24 n=26 n=23 n=39 n=21
n=103

n=22 n=26 n=23 n=38 n=20

• 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

Total Symptom ScoreSpleen Volume
Week 24Week 24



JAK Inhibitor Landscape 2021

Approved Seeking Approval Inactive

Ruxolitinib
1L – MF, 2L PV

Pacritinib
MF (Low PLT)

Fedratinib
MF-1L

NS - 018
MF

Momelotinib
MF

XL-019

BMS-911543

AZD-1480

Approved

Ruxolitinib Combinations
HMA, Pi3K, INF, THAL

LY-2784544

CTI
PAC203

NCT03165734

NOW 
Approved
INREBIC

Sierra 
Oncology

NCT04173494



8/11/202142 | Strictly Confidential

MDM2i

Immuno-
modulator / CPI

HDAC / Epigenetic

Next-gen JAKi

Signalling / TKI

Receptor Ab / 
ADC

Anti-fibrotic

Cell Cycle 
Checkpoint

KRT-232 (Kartos Therapeutics)

Idasanutlin / RG7388 (Roche)P2

PHASE OF DEVELOPMENT (IN MPN): P1 P2 P3

+/- Ruxolitinib

Fedratinib | JAK2 (Celgene)

Pacritinib | JAK2/FLT3 (CTI Bio)

Momelotinib | JAK2/1/ACVR1 (Sierra)

Itacitinib | JAK1 (Incyte)

P3

P3

P3

P2

Next-gen JAKi

Glasdegib | Hedgehog (Pfizer)

Sonidegib | Hedgehog (Sun)

INCB’465 | PI3Ki (Incyte) 

LCL1 I SMAC/IAP (Novartis)

P2

P2

P2

Signaling / TKI

SL-401 | CD123-toxin (Stemline)P2

Receptor Ab / ADC

PRM-151 | Pentraxin-2 (Promedior)P2

Anti-fibrotic

Imetelstat | Telomerase Inhibitor (Geron)P2

Cell-cycle Checkpoint

Alisertib | Aurora Kinase Inhibitor (Takeda)

P1

Pegasys | IFN-α2a (ESR/Roche)

Ropeg-IFN-α2b (PharmaEssentia)

Nivolumab / Pembrolizumab | PD-1 (BMS 
/ MRK)

P3

P2

P3

Immuno-modulator / CPI

Azacytidine | HMA (ESR/Celgene)

Panobinostat | HDAC (Novartis)

Givinostat I HDAC (Italfama)

IMG-7289 | LSD1 (Imago)

CPI-0610 | BETi (Constellation)

PU-H71 | HSP90i (Samus)

P3

P2

P3

HDAC / Epigenetic

P2

P1

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

P1

P1

P1

Navitoclax | BCL2 inhibition (Abbvie)

P2

Apoptosis/MDM2/BCL

Slide Courtesy of Prof Claire Harrison



Non Pharmacological Approaches for 
MPN Burden Relief

MPN 
Burden

Yoga
Phase 2 trials
ASH 2017

Physical Activity
In development

Meditation
Ongoing and 

Accrued

Nutrition
Scherber ASH 2017

Diet Intervention
In Preparation

ACT Therapy
Ongoing



The SIMM Survey: Integrative Medicine

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

Overall N = 858

MPN-SAF TSS
mean 

yes / no

QoL
mean 

yes / no

PHQ-2
odds ratio 
(95%CI)

BFI
mean 

yes / no
Aerobic Activity n=442 33.2 / 39.7 ** 4.2 / 5.2 ** 0.60 (0.42, 0.86) ** 5.1 / 5.9 **

Massage
n=244 40.5 / 35.3 ** 5.0 / 4.6 * 1.05 (0.72, 1.55) 6.1 / 5.4 **

Yoga
n=220 35.1 / 37.3 4.5 / 4.8 0.61 (0.39, 0.94) * 5.5 / 5.6

Nutrition
n=216 35.5 / 37.3 4.6 / 4.8 1.09 (0.71, 1.67) 5.5 / 5.6

Strength training
n=204 34.0 / 37.7 * 4.2 / 4.9 ** 0.58 (0.37, 0.91) * 5.2 / 5.7 *

Acupuncture
n=166 38.2 / 36.6 5.1 / 4.7 0.74 (0.47, 1.17) 5.9 / 5.5

Meditation
n=163 35.4 / 37.3 4.7 / 4.8 0.62 (0.38, 1.01) 5.4 / 5.6

Breathing exercise
n=158 39.5 / 36.4 5.1 / 4.7 1.47 (0.95, 2.28) 6.1 / 5.5 *

Chiropractic
n=139 36.7 / 37.0 4.8 / 4.8 .75 (0.46, 1.21) 5.6 / 5.6

Support groups 
n=124 42.3 / 36.0 ** 5.4 / 4.6 ** 1.45 (0.91, 2.31) 6.2 / 5.5 **

Results adjusted for alcohol consumption, smoking status, BMI, current dietary modification, 
and MPN 

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



MPN Landmark Study - USA

Mesa et. al. BMC Cancer 2016



MPN 
Patients 

Completin
g the Yoga 

Study
(N=38)

Yoga 
participation 

averaged 
50.8 

min/week. 

Patient Satisfaction:
• 68% of participants 

were either satisfied 
or very satisfied 

• 75% felt that is was 
helpful for coping 

12 Week 
Online Yoga 

Course

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) 
• Sleep (ES=-0.58, 

p<0.001)
• Fatigue (ES=-0.33, 

p=0.04)

Huberty et. al. Blood 2016 128:5478

Yoga In MPNs

Cytokine analysis: 
Significant decrease in 
TNF-a from wk 0 to wk
12 (-1.3±1.5; p=0.005) 
but no significant 
differences in CBC or 
IL-6.

At Home
Yoga (N=30)

Wait List
Control (N=30)

Active Yoga
• 12 Weeks
• >/= 60 Min/ Week
• Fitbit tracking (Blinded)
• Daily Logs-Yoga and 

activity
• Blood (2 Timepoints)
• Saliva (2 Timepoints, 4x 

each timpoint)
• Cortisol

• MPN Sx, QOL, Sleep

Wait List
• 12 Weeks
• Fitbit 

tracking/ 
Blinded

• Usual Level 
of Activity

• Daily Logs -
Activity

• MPN Sx, 
QOL, Sleep

Post 12 week Cross Over

Online Registration
& Randomizationx

Initial Investigation Efforts Subsequent Investigation Efforts



190 MPN patient
Baseline Surveys and FitBit Delivered
Randomization: Age and Brief Fatigue 

Index Score ( 4-6, 7-10) 

95 patients 
Intervention Group 

Weeks 1-8
Weekly ACT videos 

Surveys at week 4 and  8  
FitBit Assessed Weekly

Washout Period
Survey at week 12

FitBit Assessed Weekly

Surveys at week 20
FitBit Assessed week 20

95 patients
Wait List Control Group

Surveys at week 4 and 8
FitBit Assessed Weekly 

Survey at week 12
FitBit Assessed Weekly

Wait List Crossover
Weekly ACT Videos

Surveys at week 20
FitBit Assessed week 20

Introducti
on

Acceptanc
e

Defusion

Being 
Present 
Self as 

Context

Values 

Committe
d Action

Conclusio
n

Cognitive Interventions in MPNs

MyACT Study: CALM Study: 

Usual Care Control
Asked to maintain usual routine for 4 weeks

Calm Meditation
10 min/day of Calm
Week 1 – “7 Days of Calm”
Weeks 2-4 – “Daily Calm”

Outcomes:
• Emotional distress 

(i.e., anxiety, 
depression), 

• Sleep disturbance
• Inflammatory 

markers (IL-1, IL-6, 
IL-8, and TNF-a)

• MPN10 Score change

MPN 
Patients

R



Nutrition in MPNs

Initial Investigation Efforts Subsequent Investigation Efforts



PATIENT 
ADVOCACY/ 

SUPPORT

Medical 
knowledge and 

expertise

Patient and 
family education

Research to 
address gaps in 
our knowledge 

and 
understanding

Multidisciplinary 
team:

Nurse specialist
Pharmacy

Physio/Therapist

Psychological 
support and 
intervention

Vascular 
risk

Genomics

Dermat
-ologyEnd of life 

care
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