
New randomised trials for MF
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Bcl-2 Family Proteins

Pro-Survival *

• Bcl-2, Bcl-xL, Mcl-1

Pro-Apoptotic 
• Bad, Noxa (sensitizers)

• Bid, Bim, Puma (activators)

• Bax, Bak, Bok (pore formers)

*Additional pro-survival homologs include Bcl-w and BFL-1/A-1.
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Navtemadlin Added on to Ruxolitinib in KRT-232-109
SVR and TSS When Navtemadlin Is Added to Ruxolitinib Monotherapy (Median 21.6 Months)

Data cut-off: 02 May 2023. Note: Baseline spleen volume MRI/CT scans and TSS assessments were taken while subjects were on a stable dose of ruxolitinib for ≥ 8 weeks (ie, no ruxolitinib wash-out).
No dose increases of ruxolitinib above the stable baseline dose occurred during the 24-week assessment period. *Six patients discontinued prior to Week 24 assessment. Abbreviations: BID, twice-a-day; CT, computed 
tomography; ITT, intention-to-treat; MFSAF v4.0, myelofibrosis symptom assessment form version 4.0;  MRI, magnetic resonance imaging; Rux, ruxolitinib;  SVR, spleen volume reduction;  TSS, total symptom score; Yrs, years.
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Baseline Rux Dose
(mg BID) 25 20 25 5 20 15 15 5 5 5 20 25 10

Week 24 Rux Dose 
(mg BID) 25 20 25 5 20 15 10 5 5 5 10 15 10

Prior Rux Duration 
(Yrs) 9.1 2.5 2.6 1.1 2.1 8.1 1.2 1.9 1.4 1.7 5.8 0.7 1.3
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Baseline Total Symptom Score (MFSAF v4.0)

4.3 8.9 4.4 32.4 16.2 25.0 5.0 7.7 28.2 4.6 20.1
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Baseline Rux Dose
(mg BID) 25 20 15 5 25 15 20 5 10 20 5 25 5

Week 24 Rux Dose 
(mg BID) 15 20 10 5 25 15 20 5 10 10 5 25 5

Prior Rux Duration 
(Yrs) 0.7 2.1 1.2 1.9 2.6 8.1 2.5 1.1 1.3 5.8 1.7 9.1 1.4

Baseline On Rux

Mean SVR -29%

Baseline On Rux

Mean TSS 
Reduction

-38%
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POIESIS – A Phase 3 Study Design
Phase 3 Randomized, Double-blind, Placebo-controlled Study of Navtemadlin Added to Ruxolitinib in 
JAK Inhibitor-naïve Patients With Myelofibrosis Who Have Suboptimal Response to Ruxolitinib

Cycle: 28 days; stable dose defined as ruxolitinib dose without dose increase. 
Abbreviations: C1D1, cycle 1 day 1; CT, computed tomography; D, day; JAK, Janus kinase; MF, myelofibrosis; MFSAF TSS, myelofibrosis symptom assessment form total symptom score; MRI, magnetic resonance imaging; 
QD, once-a-day; RBC, red blood cell; SVR, spleen volume reduction; SVR35, spleen volume reduction ≥ 35%; TSS, total symptom score; TSS50, total symptom score improvement ≥ 50%.

Co-primary Endpoints:

Spleen Volume Reduction and TSS Improvement 
Rate at Week 24 after start of Navtemadlin

• SVR35 by Central Review MRI/CT

• TSS50 Improvement by MFSAF v4.0

Secondary Endpoints:

• Best Spleen and TSS response at any time

• Spleen response duration

• RBC transfusion usage and dependent to independent

• Overall survival

SUBOPTIMAL 

RESPONSE

ARM 1
Navtemadlin 240 mg QD 
Days 1-7/28-day cycle

Ruxolitinib

RANDOMIZED               

(2:1)

Ruxolitinib Monotherapy

≥ 18 but < 25 weeks of treatment

on stable (≥ 8 weeks) ruxolitinib dose

ARM 2
Placebo QD 
Days 1-7/28-day cycle

Ruxolitinib

MF Patients Who 

are JAK Inhibitor 

Treatment-naïve 

Suboptimal Response      
to Ruxolitinib

• SVR > 0% but < 35% and

• TSS reduction > 0% but < 50%

Enrollment Phase 3 StartScreening Week 24 MRI/MFSAFRuxolitinib Run-in Period



Selinexor is an Investigational Targeted Oral 
Exportin 1 (XPO1) Inhibitor

AKT, protein kinase B; CD, cluster of differentiation; CDC, cell division cycle; CDK, cyclin-dependent kinase; IκBα, inhibitor of nuclear factor kappa-B kinase subunit alpha; IKK, inhibitor of nuclear factor-κB kinase; 
mTOR, mammalian target of rapamycin; NF-κB, nuclear factor κ-light-chain-enhancer of activated B cells; pXX, tumor suppressor protein XX; XPO1, exportin 1.

1. Yan D, et al. Clin Cancer Res. 2019;25(7):2323-2335. 2. Kashyap T, et al. Oncotarget. 2016;7(48):78883-78895. 3. Lu M, et al. Poster presented at: 65th ASH Annual Meeting and Exposition; December 9–12, 2023; San Diego, CA. Abstract 1792. 4. Maloof M, et al. Poster 
presented at: 15th International Congress for Myeloproliferative Neoplasms (MPN); November 2–3, 2023; Brooklyn, NY. 5. Walker CJ, et al. Blood. 2013;122(17):3034-3044. 

6. Cheng Y, et al. Mol Cancer Ther. 2014;13(3):675-686. 7. Argueta C, et al. Oncotarget. 2018;9(39);25529-25544. 8. Gandhi UH, et al. Clin Lymphoma Myeloma Leuk. 2018;18(5):335-345. 9. Turner JG, et al. Oncotarget. 2016;7(48):78896-78909. 10. Gravina GL, et al. BMC 
Cancer. 2015;15:941. 11. Garg M, et al. Oncotarget. 2017;8(5):7521-7532. 12. Tan M, et al. Am J Physiol Renal Physiol. 2014;307(11):F1179-F1186. 
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p53-driven cell death1

↓ p53 nuclear export

↑ p53 nuclear localization 
and activity

Cell cycle arrest

↑ p21 and p278,10

↓ CDC25A8,11

↓ CDK4/68,12

↑ G0/G1 arrest8,10,12

NF-κB pathway 
inhibition

↓ IKK phosphorylation2

↓ Cytokine production2

↑ Nuclear IκBα2,8,9

Selinexor

JAK-STAT pathway 
inhibition

↓ STAT phosphorylation 
and protein levels5,6

↓ AKT and mTOR5,7,8

Cytoplasm

Nucleus

XPO1 Inhibition is a fundamental mechanism of action that may target both 
JAK/STAT and non-JAK/STAT pathways in MF

Selinexor inhibits XPO1-mediated 
nuclear cargo protein export that may 
lead to:

• Increased malignant cell death1

• Reduced inflammation2

• Apoptosis of JAK2-mutated MF CD34+ 

cells but not healthy donor cells3

• Synergism with ruxolitinib and other 
therapeutic agents in cell lines with or 
without JAK2V617F and TP53 mutations4

XPO1

Poster 1792 

Lu M, et al. Use of Combination Therapies Including the 

XPO1 Inhibitor Selinexor Is a Potential Effective 

Therapeutic Strategy to Treat Myelofibrosis Patients 

Saturday, December 9, 2023: 6:00 PM–8:00 PM

Halls G–H (San Diego Convention Center)
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XPORT-MF-034 Phase 3 Trial Design
Selinexor in Treatment-Naïve MF

BID, twice-daily dosing; PGIC, Patient Global Impression of Change; PK, pharmacokinetics.
*Ruxolitinib dose based on platelet count per prescribing information. 
Meyer K, et al. Presented at: American Society of Hematology Annual Meeting; December 9-12, 2023; San Diego, CA. Poster #3209. 

ENROLLMENT
(N = 306)

JAKi-naïve patients 
with MF

Ruxolitinib* BID + 
selinexor 60 mg QW 

(28-day cycle)

Ruxolitinib* BID + placebo

2:1 
randomization 
w/stratification

Randomization stratified by:

• DIPSS risk category intermediate-1 vs. intermediate-2 or high-risk 

• Spleen volume < 1800 cm3 vs. > 1800 cm3 by MRI/CT scan

• Baseline platelet counts 100-200×109/ L vs. > 200×109/L

Co-primary endpoints:

• SVR35 at Week 24

• TSS50 at Week 24

Key secondary endpoint:

• Anemia response at Week 24

Double-blind

Additional Secondary Endpoints:

• Safety

• Overall survival

• Overall response rate

• SVR35 and TSS50 at any time

• SVR35 and TSS50 by pre-specified subgroups

• PK

• Bone marrow fibrosis

Exploratory Endpoints:

• Duration of response

• Progression-free survival

• Changes in VAF

• Patient-reported outcomes: PGIC and EQ-5D-5L

• Selected biomarker changes

• Transfusion independence

• Ruxolitinib PK

Supportive care requirement: Dual 
antiemetics for nausea prophylaxis 

required for first two selinexor cycles



CONFIDENTIAL PRESENTATION – NOT FOR PROMOTION – INTERNAL USE ONLY

A two-arm, sequential, multicenter, open-label, Phase 2 study with optional expansion arms (NCT05980806)

XPORT-MF-044 Phase 2 Trial Design
Selinexor in Patients with Moderate Thrombocytopenia

*SVR35 assumptions: 15% “poor” vs. 31% “good” responses at 70% power, 1-sided alpha; †Optional add-on pacritinib and momelotinib are US only.
Scandura JM, et al. Presented at: American Society of Hematology Annual Meeting; December 9-12, 2023; San Diego, CA. Poster #3211. 

Optional expansion 

arms

Primary objective: To evaluate the efficacy and safety of selinexor monotherapy for patients with JAKi-naïve MF and moderate thrombocytopenia 

ENROLLMENT

(N = 58-118)

JAKi-naïve patients 

with MF and moderate 

thrombocytopenia

Selinexor 60 mg QW 

(n = 29)

Week 12 Week 24

Supportive care requirement: Dual antiemetics for 

nausea prophylaxis required for first two selinexor cycles

Futility analysis* at n = 12 

Week 24. Enrollment will 

pause during futility analysis 

(n = 30)

(n = 30)

Optional add-on medication†

SVR < 10% Week 12 SVR < 35% Week 24

Add ruxolitinib if platelets ≥ 50×109/L and Hb level is ≥ 10 g/dL 

Add pacritinib if platelets < 50×109/L 

Add momelotinib if platelets ≥ 50×109/L and Hb level is < 10 g/dL 

Selinexor 40 mg QW 

(n = 29)

Week 12 Week 24



On-going important trials for MF

Imetelstat (telomerase)
Studies targeting TGF  superfamily ligands eg 
KER050 – Elritercept
Targeting PIM1 Nuvisertib (TP3654)
DISC 0974 targeting Hepcidin



Vaccine study 
mutCALR and JAK2V617F neoepitopes

Incyte inhibitory mut-CALR antibody 
(ASH Plenary 2022)

Anti-mutCALR bispecific antibodies

Mut CALR targeting CAR-T
(presented at this meeting (Rampotas et al) not yet  

in active trials)

Mutant CALR targeted therapies currently being 
tested:

Mutant-specific C-
terminus

+++++JAK2 V617F specific kinase inhibition also 
likely to enter clinical testing in 2024/2025



Uncertainties… 

• Level of expression of mutCALR on HSCs vs. megakaryocytes vs 
circulating

• Potential for severe thrombocytopenia, trilineage aplasia 

• Immune-mediated toxicity

• Penetration of antibody therapies into fibrotic microenvironment

• Immunoregulatory environment - TGF-rich, megakaryocyte-dense, 
galectin 1+++  

• Impaired effector cell function, antigen presentation

• MAY BE TOO INTENSIVE &/OR TOXIC FOR ET PATIENTS

Nomani et al Am J Clin Pathol, Volume 146, Issue 4, October 2016, 
Pages 431–438, https://doi.org/10.1093/ajcp/aqw135

https://doi.org/10.1093/ajcp/aqw135


We have major problems with our endpoints in MF



12

Comparison of two completed phase 3 upfront combination trials

*

P Transform 1 (BCL2) Manifest 2 (BETi)

RUX +/- Navitoclax

N =  252

RUX +/- Pelabresib

N= 431

Risk Int 1/ Int 2/ High (%) 5%/ 85%/ 10% 59% / 35%/ 6%

Discontinuations 30% / 35% (control) 27.1% / 25% (control)

Mean RUX dose 20mg / 30mg est* 29.3mg /31.3 mg

SVR35%        63.2% vs 31.5% (p<0.0001) 65.9% vs 35.2% (p<0.001)

TSS50 39.2% / 41.7% 52.3% vs 42.3 (p=0.216)

Mean absolute change in TSS +1.4 (p NS) -1.94 (p=0.0545)

Anaemia response** / Fibrosis 

improvement***

Not stated 9.3% vs 5.6%

38.5 vs 24.2 (OR 2 [1.14-3.93])

Pemmaraju et al EHA 2024; Rampal et al EHA 2024
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Anderson AJH 2015

MPN

Non-MPN
Realism: 

What is the reliability 
of symptoms as an 
endpoint in MPN?

• Symptoms are not MPN 
specific

• At this stage of EHA most of 
us will have symptoms



What are potential candidates for defining improved 
response (= better disease modification) in MF….. ?

•Better or more durable spleen response

•Change in driver mutation (or indeed non-driver mutation)

•Change in BM fibrosis / megakaryocytes etc

AI algorithms may beneficial

• Reversal of inflammation affecting BM niche
Royston Blood Advances 2020

Lee-Hoeflich ASH 2023



Identifying disease-modifying potential in myelofibrosis clinical trials

Development of novel endpoints

Interrogate biological and clinical data

in completed clinical trials

Develop and validate new endpoints

Current endpoints of symptom and spleen reduction are inadequate to quantify long-term disease-modifying 
potential of myelofibrosis treatments

Re-analysis of clinical and biological data from completed trials may help define novel endpoints associated with 
long-term survival        Ross, Lane, Harrison  Blood 2024

Current state

JAK inhibitor therapy

Endpoints of palliative benefit

Future state

Novel therapies

Surrogate endpoints for OS 

Patients, Academia, 

Pharma, Clinicians

Society, Regulators

Stakeholders



Thank you


	Slide 1: New randomised trials for MF
	Slide 2
	Slide 3: Navtemadlin Added on to Ruxolitinib in KRT-232-109
	Slide 4: POIESIS – A Phase 3 Study Design
	Slide 5: Selinexor is an Investigational Targeted Oral  Exportin 1 (XPO1) Inhibitor
	Slide 6: XPORT-MF-034 Phase 3 Trial Design Selinexor in Treatment-Naïve MF
	Slide 7: XPORT-MF-044 Phase 2 Trial Design Selinexor in Patients with Moderate Thrombocytopenia
	Slide 8: On-going important trials for MF  Imetelstat (telomerase) Studies targeting TGF B superfamily ligands eg KER050 – Elritercept Targeting PIM1 Nuvisertib (TP3654) DISC 0974 targeting Hepcidin 
	Slide 9: Mutant CALR targeted therapies currently being tested:
	Slide 10
	Slide 11
	Slide 12: Comparison of two completed phase 3 upfront combination trials
	Slide 13: Comparison of two completed phase 3 upfront combination trials
	Slide 14: Comparison of two completed phase 3 upfront combination trials
	Slide 15: Realism:   What is the reliability of symptoms as an endpoint in MPN?
	Slide 16: What are potential candidates for defining improved response (= better disease modification) in MF….. ?  
	Slide 17: Identifying disease-modifying potential in myelofibrosis clinical trials
	Slide 18

