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Currently available therapies for MF in the UK 

• Hydroxycarbemide

• PEG-Interferon 

• Ruxolitinib 
• Intermediate-2 or high risk 

• Fedratinib
• Ruxolitinib failure/intolerance 

• Momelotinib
• GSK EAMS

• Pacritinib
• Phase 3 randomized trial (vs BAT)

• Erythropoetin analogues 

• Red cell transfusion

• Dapsone

• Splenic irradiation



Ruxolitinib in myelofibrosis

COMFORT-2 
28% achieved 35% spleen volume reduction at 
48 weeks

COMFORT-1
42% achieved 35% spleen volume reduction at 
24 weeks

TSS50: 45.9% vs 5.3% NEJM 2012 366;9: 799

NEJM 2012 366;9: 787



Ruxolitinib in myelofibrosis

At 83 weeks, 55% 
remained on rux

Median duration of 
SVR35 was 3.2 years

NEJM 2012 366;9: 787



Ruxolitinib in myelofibrosis

Verstovsek et al. Journal of Hematology & Oncology (2017) 10:156



Clonal Evolution Continues on Ruxolitinib

Newburry et al, Blood. 2017;130(9):1125-1131)



Novel Treatment Priorities

• Better up-front therapies 
• Alternative JAKi

• Combination strategies

• Better mechanism to target the underlying pathology 
• Molecular responses 

• Immune therapies

• Better supportive measures 
• Anaemia



Bromodomain and Extra-Terminal motif 
(BET) inhibitors



Jiang and Jamieson

Cancer Cell 2018

BET inhibitors



Spleen size reduction

BET inhibitors

Reduction in fibrosis

Cell death

Kleppe et al 
Cancer Cell 2018
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PROMise: Investigation into the combination of PLX2853
with ruxolitinib in patients with intermediate-2 or high risk 

myelofibrosis not receiving an adequate response with 
ruxolitinib alone



PROMise

 Patients with Primary or Secondary Myelofibrosis who have been 
treated with Ruxolitinib for over 24 weeks

 Patients have ongoing residual splenomegaly, and are not receiving 
an adequate response with Ruxolitinib alone

 PROMise is a dose finding trial assessing PLX2853 (BET Inhibitor) in 
conjunction with Ruxolitinib



Lysine specific demethylase-1 
(LSD1) inhibitors 
Bomedemstat



LSD-1 Inhibitors

Gill, Cells 2022, 11(13)



Jutzi et al HemaSphere, 2018;2:3

LSD1 Inhibition Prolongs Survival in Mouse Models of MPN by Selectively 
Targeting the Disease Clone

Jak2 clone size
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A Phase 2 Study of the LSD1 Inhibitor Bomedemstat (IMG-7289) for the 

Treatment of Advanced Myelofibrosis (MF): Updated Results and Genomic 

Analyses

Blood (2022) 140 (Supplement 1): 9717–9720.

Inclusion

- IPSS int. or high-risk patients 

- Refractory, resistant, poorly controlled, or 

intolerant to JAK inhibition 

- Platelet count ≥100 x 109/L

N=89

82% prior ruxolitinib

70% had also received ≥1 other treatments

IPSS: High 53%, Int-2 40%, Int-1 7%

JAK2 (65%), CALR (22%), 

or MPL (7%)
61% had ≥2 mutations of which 67% had ≥1 high-

molecular risk mutation (e.g., ASXL1, IDH1/2, 

EZH2, SRSF2)

TSS ≥20

- 65% reported a reduction 

- 19% reported ≥ 50% reduction 

SVR

- 66% had a reduction from baseline 

- 28% ≥20% SVR

- 6% showing ≥35% SVR

14% became transfusion independent

85% improved by ≥1 grade or were stable

- 53% with improved fibrosis saw increased 

Hb

42% showed a reduction in VAF



Nuclear-cytoplasmic transport 
inhibitors – XPO1
Selinexor



Nuclear–Cytoplasmic Transport Is a Therapeutic Target in Myelofibrosis

Yan et al Clin Cancer Res. 2019 Apr 1;25(7):2323-2335
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Nuclear–Cytoplasmic Transport Is a Therapeutic Target in Myelofibrosis

Yan et al Clin Cancer Res. 2019 Apr 1;25(7):2323-2335



Selinexor Plus Ruxolitinib in JAK Inhibitor (JAKi)-Naïve Patients with Myelofibrosis 

Phase 1 of XPORT-MF-034 

24 patients 
- 10 received 40mg weekly 
- 14 received 60mg weekly

Ruxolitinib + Selinexor
SVR35
- 38% in 40mg
- 79% in 60mg 

TSS50
- 10% in 40mg 
- 58% in 60mg 

JAK2 18 (75%)
CALR 5 (21%)
MPL (4%) 

at week 24 
38% has a ≥20% 
reduction in VAF

Toxicity
Nausea (75%)
Fatigue (58%) 
Anemia (54%) 
Thrombocytopenia (54%) 

Tantravahi et al, Blood 142 (2023) 622–623 



BCL2 / BCLxL -
Navitoclax



Transform-1: A Randomized, Double-Blind, Placebo-Controlled, Multicenter, International 

Phase 3 Study of Navitoclax in Combination with Ruxolitinib Versus Ruxolitinib Plus 

Placebo in Patients with Untreated Myelofibrosis

Intermediate-2 or high-risk MF

- Splenomegaly

- MF-related symptoms 

- no prior JAK2i treatment

252 patients were enrolled

Pemmaraju et al Blood 142 (2023) 620–624

SVR35
- 63.2% RUX + NAV
- 31.5% RUX + Placebo

TSS
- Minus 9.7 RUX + NAV
- Minus 11.1  RUX + Placebo

Phase 3 randomized RUX + NAV vs. Placebo



Fedratinib combinations



FEDORA: A phase II study to evaluate the tolerability, safety and activity of
fedratinib combined with ropeginterferon alfa-2b

in patients with myelofibrosis



FEDORA: A phase II study to evaluate the tolerability, safety and activity of
fedratinib combined with ropeginterferon alfa-2b

in patients with myelofibrosis



Immune therapies



Discovery of INCA033989, a Monoclonal Antibody That Selectively Antagonizes 
Mutant Calreticulin Oncogenic Function in Myeloproliferative Neoplasms (MPNs)

INCA033989 is a high affinity, fully human IgG1 
selective for mutCALR

Functions as an antagonist to suppress TPO-R 
signalling induced by mutCALR.

Disrupts TPO-R oncogenic signalling by inhibiting 
mutCALR-dependent TPO-R dimerization

Binds CD34+cells expressing mutCALR and inhibits 
mutCALR-driven activation of the JAK2/STAT pathway in a 
dose-dependent manner.

Competitive engraftment mouse model
- 10-week treatment with the antibody prevented 

the development of thrombocytosis by selectively 
decreasing mutCALR-positive platelet

Suppressed the mutCALR-induced accumulation of 
megakaryocytes in the bone marrow

Reis et al Blood (2022) 140 (Supplement 1): 9717–9720.



Discovery of JNJ-88549968, a Novel, First-in-Class CALRmutxCD3 T-Cell Redirecting 
Antibody for the Treatment of Myeloproliferative Neoplasms 

Kuchnio et al. Blood 142 (2023) 1777–1779 

Bispecific antibody targeting mutCALR

JNJ-88549968 elicited concentration-
dependent cytotoxicity of patient-
derived CALRmut CD34 + cell 

JNJ-88549968 mediated robust in vivo 
efficacy in two independent CALRmut-
positive xenograft murine leukemia model 



Novel therapies in myelofibrosis

BET inhibitors

LSD1 inhibitors

XPO1 / NCT inhibitors

Fedratinib / Interferon

Monoclonal antibodies CALRmut

Bispecific CALRmut-CD3

BCL2/BCLXL

More disease modifying therapies

More clone targeting therapies
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