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Myelofibrosis is a 
complex disease 

often arising in older 
patients with co-

morbidities

Stem cell transplant 
is curative but MOST 

patients are not 
transplanted



The Evolution of Prognostic Models for Survival in MF

Dupriez B, et al. Blood 1996;88:1013–8. 2. Cervantes F, et al. Blood 2009;113:2895–901;  Passamonti F, et al. Blood 2010;115:1703–8; Gangat N, et al. J Clin Oncol 2011;29:392–7; Guglielmelli P, 
et al. J Clin Oncol 2018;36:310–8;  Tefferi A, et al. J Clin Oncol 2018;36:1769–70; Tefferi A, et al. Leukemia 2018; 32:1631–42; Passamonti F, et al. Leukemia 2017;31:2726–31; Gagelman L, et al. 

Blood 2019;133:2223–42; Grinfeld J, et al. N Engl J Med2018;379:1416‒30.
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Real-world risk assessment of patients with myelofibrosis 
at community oncology practices in the United States

Verstovsek S, et al. Ann Hematol. 2020;99:2555–64.

• Of 491 patients, 1/3 did not receive a risk categorisation at diagnosis

• Of those who did receive a risk categorisation at diagnosis, 1/2 
were based on clinical judgment without use of a formal risk 
stratification system

• Physician-assigned (i.e. clinical judgement-based) risk categorisations 
were inaccurate in approximately 40% of patients, of which 85% were 
underestimated
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Myelofibrosis Management in 2024……….. New British Guidelines

Figure 1 PMF or PPV/PET MF

All patients should have dynamic MPN symptom burden assessment (MPN 10/MF SAF), spleen size 
documentation and validated prognostic score performed 

Discuss in MDM; all patients should be offered clinical trial if available

Low risk Intermediate 1 Intermediate 2 High/very high risk 

Asymptomatic Symptomatic/ 
bulky spleen

Asymptomatic Symptomatic/ 
bulky spleen

Observation
Clinical trials 

Observation
Clinical trials 

JAK inhibitors
Pegylated IFN 

Hydroxycarbamide if proliferative counts
Clinical trial options
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Transplant Eligible 
Not Transplant 

Eligible

JAK inhibitor to 
maximise spleen and 
symptom response

Allogeneic Stem Cell
Transplant, ideally at time of 

best response 

1st line JAK inhibitor to 
maximise spleen and 
symptom response

Monitor symptom and spleen response; be alert for disease progression

Response

Continue

No Response
Loss of response

2nd line JAK inhibitor OR
Other novel agents
Supportive measuresMcLornan et al 2024



Guidelines – NCCN 2024

NCCN. Myeloproliferative neoplasms (version 1.2023).
.

Diagnosis of PMF,
post-ET MF, or

post-PV MF

Risk stratification:
• MIPPS70
• MIPPS70+v2.0
• DIPSS+ (if molecular 

testing not 
available)

• DIPSS (if karyo not 
available)

• MYSEC-PM (post-PV 
or Post-ET MF)

Lower risk

No significant 
symptoms

• Observation
• Clinical trial

• Ruxolitinib
• Interferon
• Hydroxyurea
• Clinical trial

Symptomatic

Higher risk

Plts <50 x 109/L
• Pacritinib
• Momelotinib
• Clinical trial

• Allo HSCT

Not HSCT 
candidate

HSCT 
candidate

Not HSCT 
candidate

Not HSCT 
candidate and 
symptomatic 
anemia only

• Momelotinib OR
• Suppotive care for 

anemia

• Clinical trial
• Ruxolitinib
• Fedratinib
• Momelotinib
• Pacritinib

Plts >50 x 109/L

Disclaimer: Pacritinib not approved outside USA and Fedratinib is only approved second-line. 



1. Vannucchi AM, et al. Ann Oncol 2015;26(Suppl 5):v85–99
2. Barbui T, et all Leukaemia 2018 32(5):1057-1069 

• Extended genetics in selected patients

• Calculate prognosis

• Measure symptoms

Anaemia: Variety of 
agents available2

Leukocytosis: If 
control needed HU2

Low/Int-1 Risk

 Observation1

Int-2/High Risk

Consider SCT1,2

Splenomegaly 

Use ruxolitinib/

Splenectomy may be 

useful 3rd line2

Splenomegaly

Treat spleen if 

symptomatic. Use 

HU as first line2

HU = Hydroxyurea/Hydroxycarbamide, STC = Stem Cell Transplant



Pre-transplant

• Age
• Co-morbidities
• Splenectomy status
• Disease prognostication
• Chronic phase versus blastic
• Mutational status
• Treatment

• None
• Cytoreduction
• JAK inhibitors
• Experimental Therapies

• ? Depth of response

Transplant

• Donor Source
• Sib> MUD/MMUD

• Degree of HLA-match
• Conditioning

• MAC
• RIC
• Sequential

• T cell Depletion versus not
• CMV Status: recipient/donor

Post-transplant
• Timing of IST weaning
• MRD/ chimerism monitoring
• Pre-emptive DLI and prophylactic 

DLI
• ?Maintenance /HMA
• ?Splenectomy
• Rate of fibrosis resolution
• Presence of poor graft function

CURE
  50-55%

Relapse

• Therapeutic DLI
• Chemotherapy +/- DLI
• 2nd Transplant
• ? HMA
• ? Role of checkpoint blockade

FACTORS AFFECTING SUCCESSFUL OUTCOME POST ALLO-SCT

McLornan et al, Haematologica 2019



Key recommendations in this update include: 
• Patients with PMF and an intermediate-2/high-risk DIPSS, or a high-risk MIPSS70 or 

MIPSS70-plus score, or a low-risk or intermediate-risk MTSS should be considered 
candidates for allo-HSCT. 

• All candidates with splenomegaly greater than 5 cm below the left costal margin or 
splenomegaly-related symptoms should receive a spleen-directed treatment, ideally with 
a JAK-inhibitor 

• HLA-matched sibling donors remain the preferred 
• Reduced intensity conditioning and myeloablative conditioning are both valid options for 

patients with myelofibrosis. 
• Regular post-transplantation driver mutation monitoring is recommended to detect and 

treat early relapse with donor lymphocyte infusion.

Updated EBMT and ELN allo-HSCT guidelines

Published Lancet Haematology 2024



Curative treatments for PMF

Non-curative/symptomatic treatments for PMF

Purpose based-management

! Tap this icon to find out more

Allogeneic hematopoietic cell transplantation !

Cytoreductive drugs ! JAK1/2 inhibitors !

Pegylated interferon ! Treatment of anemia and splenomegaly !

Allogeneic hematopoietic stem cell transplantation (allo-HSCT)

• Allo-HCT is the only curative approach in MF

• According to the current ELN guidelines, the following patients should be considered for allo-HCT

• (1) Intermediate-2 or high-risk disease and (2) age <70 years
• (1) Intermediate-1 risk disease, (2) age <65 years, and (3) refractory/transfusion-dependent anemia 

or peripheral blood blasts ≥2% or adverse cytogenetics

• Survival outcomes after allo-HCT for MF:

XMcLornan DP, et al. Leukemia. 2021;35:2455-59; Bewersdorf JP, et al. Transplant Cell Ther. 2021;27:873.e1-e13; McLornan DP, et al. Bone Marrow Trans. 2021;56:2160-72.

HLA, human leukocyte antigen.

1-year rate 2-year rate 5-year rate

Overall survival 66.7% 64.4% 55.0%

Relapse-free survival 65.3% 56.2% 53.6%

Non-relapse mortality 25.9% 29.7% 30.5%



JAK Inhibition: Approved and Emerging Agents

Ruxolitinib

Fedratinib

Pacritinib

Momelotinib

FDA Approval: November 2011

EMA Approval: August 2012 
JAK1, JAK2

JAK2, FLT3

JAK2, FLT3, 

IRAK1, CSF1R, 

ACVR1

JAK1, JAK2, 

ACVR1, FLT3

FDA Approval: August 2019 

EMA Approval:  February 2021
(For newly diagnosed and previously 

treated patients). 

FDA Approval: February 2022 
(For the treatment of cytopenic MF: 

PLT ≤50 x 109/L)

FDA approval September 2023
(For the treatment of anemia, spleen and 

symptoms) 

EMA approval in 2024

Approved

PACRITINIB IS AVAILABLE IN THE PACIFICA CLINICAL TRIAL PLTS <50

CH: Fedratinib is used to treat splenomegaly or disease-associated symptoms in patients in whom ruxolitinib has failed or who have not tolerated ruxolitinib.

CH: Momelotinib and Pacritinib not approved



POTENTIAL Positioning of JAK Inhibitors in MF

First Line

JAKi-naïve  

Platelet <50 
x 109/L

Pacritinib

Platelet >50 x 109/L

Ruxolitinib Fedratinib

Anaemia 
spleen and 
symptoms

Momelotinib

Ruxolitinib failure

Platelet <50 x 
109/L

Pacritinib

Momelotinib

Splenomegaly 
& symptoms

Fedratinib
 Pacritinib

Momelotinib

Anaemia

Momelotinib

Pacritinib

JAK-based combination therapy

Second Line

Pacritinib is approved by the FDA but are not currently approved in Europe or Switzerland

In Switzerland: Fedratinib is only available second line

Momelotinib is not yet appoved.

JAK-based combination therapy



Defining Ruxolitinib Failure in Clinical Practice
………………………..Still not standardised 

PRIMARY RESISTANCE* INTOLERANCE‡

▪ No change in spleen 
length by palpation

▪ No reduction in 
spleen-related 
symptoms  

▪ < 50% reduction in 
MPN-SAF score OR 
considered to remain 
unacceptable to 
patient 

▪ Loss of initial spleen 
response and return 
to baseline 

▪ Loss of initial 
symptom response 
and return to 
baseline

SECONDARY RESISTANCE†

▪ Any unacceptable 
treatment-emergent 
toxicity 

▪ Platelet count 
< 35 x 109/L

▪ Doubling of RBC 
transfusion rate 
after 3 mos and 
requiring 2 units at 
least every 8 wks 

PROGRESSION‡

▪ Increase in blast % in 
bone marrow or 
peripheral blood to 
≥ 10%

▪ Increase in spleen 
length by 25% from 
baseline at initiation 
of therapy

Any single criterion is sufficient

*Requires a minimum of 12 wks on therapy at maximally tolerated dose or ≥ 20 mg/day. 

†Preferably captured by MPN-SAF; or responses not considered acceptable by pt. ‡After any duration of therapy.

McLornan & Harrison Blood Advances 2020



Which Clinical Variables are Predictive of Long-Term Outcome or Survival 
Benefit in Patients Receiving JAK Inhibitor Therapy?
A consensus approach …………………. NB including patients 

Harrison et al in press Leukemia 2024

• The following variables may be useful in predicting the outcome for patients receiving JAK inhibitor therapy; however, 

it is important to consider the limitations of survival data and the fact that these variables are yet to be validated 

in large datasets:

16
BID, twice daily; JAK, Janus kinase; RR6, Response to Ruxolitinib After 6 Months; RUX, ruxolitinib.

100%

Spleen size reduction (all)
Mutational complexity (for 
ruxolitinib)

Transfusion independence 
(for momelotinib)

Requirement for transfusion and dose of 
ruxolitinib <20mg BID (if on RUX for ≥6 
months) – in line with the RR6 prognostic 
score

Emergence of clonal progression (following 
discontinuation of ruxolitinib) and 
specifically, clones such as RAS and TP53

CONSENSUSMEDIAN SCORE

8



SOME KEY INFO ABOUT JAK INHIBITORS

• All are slightly different in efficacy but have important overlapping 
toxicity:

• Dose dependent anaemia and thrombocytopenia
• Immune suppression – Watch and warn about infections, vaccinate 

against shingles, test for Hep B etc, need for COVID treatment
• Risk of skin cancer (probably universal)

• Risk of withdrawal syndrome do NOT suddenly stop and try not to stop if 
patient has infection

• GI toxicity with all but Fedratinib > Momelotinib> Pacritinib > Ruxolitinib

• Headaches and dizziness
• MACE … Pacritinib > Momelotinib >>> Fedratinib = Ruxolitnib



TKI, tyrosine kinase inhibitor.
Adapted from: Daver N & Assi R. Oncol Hematol Rev 2016; 12:71–74; McLornan DP & Harrison CN. Br J Haematol 2020; 191:21–36; 
Schieber M, et al. Blood Cancer J 2019; 9:74; Tremblay D & Mascarenhas J. Cells 2021; 10:1034.
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Many agents and targets being tested



Key question in the field:
Can we do better than JAKi monotherapy in MF?

Is combination upfront better  or is it better to “rescue” with a combination?

– Navitoclax – BCL-XL and BCL-2 inhibitor………TRANSFORM 1 (reported) and 2 (closed early)

– Parsaclisib – PI3K inhibitor …………………………Second-line study stopped

– Pelabresib – BET inihibitor………………………….MANIFEST 2 reported

…………Selinexor and navetamadlin studies on-going

How do we define sufficient benefit for success and then adoption?

Utility of other JAK inhibitors as combo partners ?

What will the outcome of mCALR and type 2 or mutation specific JAKi therapies be?



Thank you
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