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What is 
Myelofibrosis?

• Clonal myeloproliferative neoplasm (MPN) 
characterized by the proliferation of myeloid 
cells in the bone marrow (mostly 
megakaryocytes and granulocytes), which 
leads to reactive deposition of fibrous 
connective tissue and with extramedullary 
hematopoiesis

• Ranges from pre-fibrotic / early stage to 
overt fibrotic stage

• Associated with elevated blood counts, 
cytopenias, constitutional symptoms, 
hepatomegaly, splenomegaly, thrombosis

• Typically impacts older patients (Age >60)
• Associated mutations: JAK2 V617F (2005), 

MPL (2006), CALR (2013)

https://seer.cancer.gov/seertools/hemelymph/51f6cf57e3e27c3994bd5381/#:~:text=Primary%20myelofibrosis%20(PMF)%20is%20a,c
onnective%20tissue%20and%20with%20extramedullary
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Side note

• Patients with any suspected myeloproliferative neoplasm (MPN) 
require a bone marrow biopsy!

• Why? Polycythemia Vera, Essential Thrombocytosis and Myelofibrosis 
are all treated differently – only a bone marrow can distinguish them

• Example: If a 70 y/o patient has an elevated platelet count without 
other CBC abnormalities in the presence of JAK2 V617F detected in 
the peripheral blood, that alone is not sufficient to make the 
diagnosis of Essential Thrombocytosis

• I always perform a bone marrow biopsy on outside referrals even if their 
disease has been stable for the past couple of years

• Long-term use of Hydroxyurea can impact morphologic findings on a 
bone marrow biopsy = perform the marrow sooner than later



FDA-approved JAK inhibitors

JAK Inhibitor Ruxolitinib Fedratinib Pacritinib Momelotinib

Mechanism of 
action

JAK1 and JAK2 
inhibition

JAK2 (and FLT3) 
inhibition

JAK2, FLT3, CSF1R, 
IRAK1 inhibition

JAK1, JAK2, and 
ACVR1 inhibition

Adverse effects Cytopenias, HSV 
reactivation, LFT’s 

Diarrhea, nausea, 
cytopenias, LFT’s

Diarrhea, nausea, 
cytopenias, QTc 
prolongation

Cytopenias, 
diarrhea, nausea, 
infections, LFT’s 

Laboratory 
monitoring

Baseline CBC, then 
q2-4 weeks until 
stable dose

CBC, creatinine + 
BUN, B1, LFT’s, 
amylase + lipase

CBC’s, coags, and 
EKG’s as needed

CBC’s and LFT’s 
periodically

Metabolism CYP3A4 (major) CYP3A4, CYP2C19, 
FMO3

CYP3A4 (major) Multiple CYP 
enzymes (CYP3A4, 
CYP2C8, etc)

Unique concerns Avoid abrupt 
discontinuation

Risk for Wernicke 
encephalopathy

Hemorrhage with 
PLT <50K, infection

Bacterial + viral 
infx; HBV increases



Abbreviated Treatment Guide for Myelofibrosis (MF)

• Can be a Primary Myelofibrosis or secondary (arising from PV or ET)
• Lower-risk: *MIPSS-70: ≤3, *MIPSS-70+ (Version 2.0): ≤3, DIPSS-Plus: ≤1, 

DIPSS: ≤2, MYSEC-PM: <14 (Post-PV or Post-ET)
• If asymptomatic, can consider observation or clinical trial
• Symptomatic: clinical trial vs Ruxolitinib, Peginterferon, Hydroxyurea, or Momelotinib 

(cat 2B)
• Higher-risk: *MIPSS-70: ≥4, *MIPSS-70+ (Version 2.0): ≥4, DIPSS-Plus: >1, 

DIPSS: >2, MYSEC-PM: ≥14 (Post-PV or Post-ET)
• Consider platelet count (above or below 50K?) and transplant eligibility
• Platelets <50: Transplant, otherwise clinical trial, Pacritinib, mor Momelotinib (cat 2B)
• Platelets >50: Transplant, otherwise Ruxolitinib, Fedratinib, Momelotinib, or Pacritinib 

(cat 2B)
• Accelerated/blast phase MPN 

• 10-19% blasts and at least 20% blasts, respectively
• Transplant-eligible: bridging therapy (HMA with JAK-i or Ven) followed by allogeneic HCT
• Not transplant-eligible: HMA +/- JAK inhibitor, HMA + Venetoclax, or low-intensity chemo





Relevant ASH 2023 Abstracts



Transform-1

• Phase 3, double-blind, placebo-controlled, multicenter, international 
study evaluating the safety and efficacy of Navitoclax plus Ruxolitinib 
(NAV+RUX) versus Placebo plus Ruxolitinib (PBO+RUX) in JAK2i-
naïve adults with MF

• Navitoclax is an orally available inhibitor of antiapoptotic B-cell 
lymphoma 2 proteins (BCL-X, BCL-2, BCL-W) 

• Previously shown to have antitumor activity in the phase 2 REFINE trial

Pemmaraju et al. 2023

https://ashpublications.org/blood/article/142/Supplement%201/620/502738
/Transform-1-A-Randomized-Double-Blind-Placebo



Transform-1: Methods

• Included patients with intermediate-2 or high-risk MF with measurable 
splenomegaly, evidence of MF-related symptoms, no prior JAK2i therapy, 
and ECOG ≤2

• Randomized patients 1:1 to receive NAV or PBO plus RUX at labeled dose 
• NAV starting dose of 200 mg daily (PLT >150), or 100 mg escalated to 200 mg 

daily if tolerated after at least 7 days (PLT ≤150)
• RUX dose also dependent on platelet count (for PLT ≤200 × 109/L vs >200)

• Primary endpoint: splenic volume reduction of ≥35% at Week 24 (SVR35W24)
• Secondary endpoints:

• Change in total symptom score at Week 24 (TSSW24) based on MFSAF v4.0 
(scale 0–70), duration of SVR35, anemia response (per IWG), reduction in 
marrow fibrosis, OS, LFS, reduction in PROMIS fatigue scale, improvement in 
functional status (EORTC QLQ-C30)

Pemmaraju et al. 2023
https://ashpublications.org/blood/article/142/Supplement%201/6
20/502738/Transform-1-A-Randomized-Double-Blind-Placebo



Pemmaraju et al. 2023

https://ashpublications.org/blood/article/142/Supplement%201/620/
502738/Transform-1-A-Randomized-Double-Blind-Placebo



Transform-1: Results
• 252 patients were enrolled at data cutoff with median (range) follow-up of 

14.9 (0-29.5) months
• 125 patients randomized to NAV+RUX, 127 randomized to PBO+RUX

• Majority were men (57%) with median (range) age of 69 (37-87)
• Primary endpoint was met, with 79 patients (63.2%) in NAV+RUX arm 

achieving SVR35W24 compared with 40 patients (31.5%) in the PBO + RUX arm 
(P<0.0001)

• SVR35 at any time was achieved by 96 patients (77%) in NAV+RUX arm compared 
with 53 patients (42%) in PBO+RUX arm

• Median (range) time to first SVR35 response was 12.3 (10.1-48.3) weeks with 
NAV+RUX vs 12.4 (11.3-72.3) weeks for PBO+RUX arm

• Fewer patients lost SVR35 in the combination arm vs control arm (18.8 vs 26.4%)
• Median duration of SVR35 was not reached (NR) in the NAV + RUX arm 

compared with 19.4 months (95% CI 16.8, NR) in the PBO + RUX arm

Pemmaraju et al. 2023

https://ashpublications.org/blood/article/142/Supplement%201/620/
502738/Transform-1-A-Randomized-Double-Blind-Placebo



Transform-1: Results (cont.)

• At week 24, mean change in TSS from baseline was -9.7 (95% CI: -
11.8, -7.6) with NAV + RUX compared with -11.1 (95% CI: -13.2, -
9.1) with PBO + RUX arm (P=0.2852)

• Grade ≥3 adverse events (AEs) were experienced by 85% of 
patients with NAV + RUX and 70% with PBO + RUX

• Most common AEs (>30% of patients receiving NAV) were 
thrombocytopenia, anemia, diarrhea, neutropenia

• Serious AEs experienced by 26% of patients in NAV+RUX arm vs 32% in 
PBO+RUX arm, specifically anemia, thrombocytopenia, neutropenia

• For NAV+RUX arm, AEs lead to NAV dose reduction in 101 (81%) of 
patients and NAV interruption in 87 (70%) of patients, mainly for 
thrombocytopenia (without clinical bleeding)

Pemmaraju et al. 2023

https://ashpublications.org/blood/article/142/Supplement%201/620/502738/Transform-1-
A-Randomized-Double-Blind-Placebo



Transform-1: Results (cont.)

• Of all enrolled patients, 83 (33%) discontinued treatment
• Main reasons for NAV/PBO discontinuation were AE’s (39% of all 

discontinuations) and physician decision (17% of discontinuations)

• In each arm, 13 (10%) patients died
• 6 in NAV+RUX arm and 5 in PBO+RUX arm died within 30 days of final dose

Pemmaraju et al. 2023

https://ashpublications.org/blood/article/142/Supplement%201/620/
502738/Transform-1-A-Randomized-Double-Blind-Placebo



Transform-1: 
Adverse Effects

Pemmaraju et al. 2023

https://ashpublications.org/blood/article/142/Supplement%201/620/
502738/Transform-1-A-Randomized-Double-Blind-Placebo



Transform-1: Conclusion

• NAV+RUX combination led to an SVR35W24 rate significantly higher 
than that of PBO+RUX with durable responses

• Adverse effects (mainly anemia and thrombocytopenia) appear 
common but manageable with dose reductions

Pemmaraju et al. 2023

https://ashpublications.org/blood/article/142/Supplement%201/
620/502738/Transform-1-A-Randomized-Double-Blind-Placebo



MANIFEST-2

• Phase 3, randomized, double-blind, active-control, global study of 
Pelabresib (Pela) + Ruxolitinib (Rux) versus Placebo + Rux in JAKi 
treatment-naïve patients with primary MF, post-polycythemia vera 
MF or post-essential thrombocythemia MF

• Pelabresib is an investigational oral small-molecular drug designed to 
inhibit BET-mediated MF target gene modulation

• Aim: evaluate the efficacy and safety of Pela+Rux

Rampal et al. 2023

https://ashpublications.org/blood/article/142/Supplement%201/628/502728/Pelabresib-in-Combination-with-Ruxolitinib-for



MANIFEST-2: Methods

• Key eligibility criteria: DIPSS score of Int-1 or higher, PLT ≥100k, spleen volume 
≥450 cm3 by CT or MRI, ≥2 symptoms with an average score ≥3 or a TSS of 
≥10 using the MFSAF v4.0, peripheral blast count <5%, ECOG ≤2

• Patient randomization stratified by DIPSS risk category (Int-1 vs Int-2 vs High), 
PLT count (>200k vs 100-200k), and spleen volume (≥1800 cm3 vs <1800 cm3

• Double-blind treatment of Pela (125-175 mg daily) or placebo was administered 
for 14 consecutive days, followed by a 7-day break = 1 cycle of therapy

• Rux was administered twice daily based on platelet counts and spleen response 
for all 21 days of the cycle

• Starting dose was 10 mg BID or 15 mg BID to, but patients were required to have 
dose escalation after cycle 1 if parameters were met 

• Primary endpoint: SVR35 response at week 24 (SVR35W24)
• Secondary endpoints: TSS50 and change in TSS (baseline vs week 24). 
• Additional endpoints: safety, pharmacokinetics, changes in bone marrow fibrosis, 

progression-free survival, overall survival, conversion from transfusion 
dependence to independence, rate of RBC transfusion for the first 24 wks

Rampal et al. 2023

https://ashpublications.org/blood/article/142/Supplement%201/628/502728/Pelabresib-in-Combination-with-Ruxolitinib-for



Rampal et al. 2023

https://ashpublications.org/blood/article/142/Supplement%201/628/502728/Pelabresib-in-Combination-with-Ruxolitinib-for



MANIFEST-2: Results

• Of the 591 patients screened at 138 sites, 430 patients from North America, 
Europe, Asia, Australia were randomized

• Enrollment opened in November 2020 – the first patient received initial treatment 
on 4/22/21 and the last patient received their first treatment on 3/2/2023

• Data cutoff date was 8/31/23 

• Majority of patients had DIPSS Int-1 or Int-2 (59.3% and 34.7%, respectively), had a 
platelet count above 200k (72.4%), and splenic volume <1800 cm3

• Mean hemoglobin was 11 g/dL (5.8-18.0); 34% had a hemoglobin of 10 g/dL or lower
• 16% of patients on Pelabresib required RBC transfusions at baseline vs 12% in 

Placebo+Rux arm

• Median platelet count >250k in each arm

• Median spleen volume was 1308 cc (Pela arm) vs 1382 cc (placebo arm) 

• Median TSS was 26.6 (range, 7.3-66.4) and 24.7 (range, 9.0-68.4), respectively

• Median age across both arms was 66 years (range, 19-88); more than half were 
male (58.4%); majority were white (75.2%), half (50.5%) had primary myelofibrosis

Rampal et al. 2023

https://ashpublications.org/blood/article/142/Supplement%201/628/502728/Pelabresib-in-Combination-with-Ruxolitinib-for



MANIFEST-2: Results (cont.)
• At median follow-up of 45.4 weeks, SVR35 response at week 24 was seen in 

65.9% of patients in Pela+Rux arm (n=214) vs 35.2% of those in the 
Placebo+Rux arm (n=216)

• 30.4 difference (95% CI, 21.6-39.3; P < .001) in the intention-to-treat (ITT) 
population = met primary endpoint

• Mean percentage change in spleen volume at week 24 was -50.6% (n=171; 
95% CI, -53.2% to -48%) and -30.6% (n = 183; 95% CI, –33.7 to –27.5) 
with the Pela and placebo groups, respectively

• Absolute TSS improvement at week 24 for pelabresib/ruxolitinib as –15.99 
compared with –14.05 with placebo/ruxolitinib, with a mean difference of –
1.94 (95% CI, –3.92 to 0.04; P = .0545).

• Response was higher among all the predefined subgroups for Pela+Rux
• TSS50 response: 52.3% for Pela+Rux arm vs 46.3% for Placebo+Rux; 

p=0.216
• Two-fold increase in patients achieving both SVR35 and TSS50 with Pela+Rux 

(40.2%) compared with Placebo+Rux arm (18.5%)

Rampal et al. 2023

https://ashpublications.org/blood/article/142/Supplement%201/628/502728/Pelabresib-in-Combination-with-Ruxolitinib-for



MANIFEST-2: Results (cont.)

• At approximately 9 weeks, there was a separation in curves 
regarding Hgb response (approximately 1 g/dL difference)

• For Pela+Rux arm, Hgb response at 1.5 g/L or greater mean increase was 
9.3% compared with 5.6% with Placebo+Rux arm

• 16.4% of Pela+Rux arm and 11.6% of Placebo+Rux arm required RBC 
transfusions at baseline -> 30.8% and 41.2% of patients, respectively, 
required RBC transfusions during the first 24 weeks of study therapy

• Reticulin fibrosis worsened by 1 grade or more in 16.3% of patients 
on Pela+Rux vs 28.3% of those on Placebo+Rux, while it improved 
by at least 1 grade in 38.5% and 24.2% of patients, respectively

• Inflammatory cytokines (NFkB, IL-6, IL-8, TNF alpha) were further 
reduced in Pela+Rux arm compared to Placebo+Rux arm

Rampal et al. 2023

https://ashpublications.org/blood/article/142/Supplement%201/628/502728/Pelabresib-in-Combination-with-Ruxolitinib-
for



MANIFEST-2: Results (cont.)

• Discontinued double-blind tx: Pela+Rux – 58 (27.1%); Placebo+Rux – 54 (25%)
• Mainly for adverse events in Pela+Rux arm (10.7%) vs physician decision in control arm (9.3%)

• Any-grade and grade 3 or higher TEAEs occurred in 96.7% and 49.1% of pelabresib-
treated patients compared with 97.2% and 57.5% of placebo-treated patients

• Incidence of serious AEs was similar in both arms
• Anemia tended to be more severe in Placebo+Rux arm; thrombocytopenia and platelet 

count decrease rates were higher in Pela+Rux arm
• Diarrhea and dysgeusia were notable non-hematologic adverse events in Pela+Rux arm; 

dysgeusia tended to improve with Pela dose reduction
• TEAE dose reductions due to Pelabresib occurred in 32.5% of patients vs 29% for those 

on placebo; dose reductions with Ruxolitinib occurred in 47.6% and 41.5% of patients, 
respectively

• Pelabresib or placebo interruptions were reported in 32.1% and 22.9% of patients, 
respectively

• Ruxolitinib interruptions took place in 23.1% and 16.4% of those on pelabresib and 
placebo, respectively

• 2.4% deaths from TEAEs in Pela+Rux arm vs 2.8% deaths in Placebo arm
Rampal et al. 2023

https://ashpublications.org/blood/article/142/Supplement%201/628/502728/Pelabresib-in-Combination-with-Ruxolitinib-for



MANIFEST-2: Results (cont.)

• Mean daily dose for Pelabresib: 106 mg
• Mean daily dose for Ruxolitinib in Pela+Rux arm: 29.3 mg
• Mean daily dose for Ruxolitinib in Placebo+Rux arm: 31.3 mg
• Median follow-up on study: 45.4 weeks
• Double-blind treatment was ongoing for 72% and 74.1% of patients, 

respectively

Rampal et al. 2023

https://ashpublications.org/blood/article/142/Supplement%201/628/502728/Pelabresib-in-Combination-with-Ruxolitinib-for



MANIFEST-2: Conclusions

• Pelabresib + Ruxolitinib demonstrated a 35% or greater reduction in 
splenic volume (met primary endpoint)

• Pelabresib also trended toward reducing the absolute total symptom 
score and significantly improved TSS reduction by 50% (TSS50) at 
24 weeks

• Doubled percentage of patients with dual SVR35/TSS50 response
• Pelabresib arm was associated improved hemoglobin response and 

fewer transfusions
• Pelabresib + Ruxolitinib reduced pro-inflammatory cytokines and 

lead to improvement of bone marrow fibrosis
• Safety profiles were comparable; fewer grade ≥ 3 adverse events in 

Pela+Rux arm
Rampal et al. 2023

https://ashpublications.org/blood/article/142/Supplement%201/628/502728/Pelabresib-in-Combination-with-Ruxolitinib-for



Overall Conclusion

• Both trials demonstrate an improvement in splenic volume reduction 
when compared with Ruxolitinib monotherapy

• Ruxolitinib with or without additional therapy is associated with 
multiple adverse effects which need to be monitored closely

• Further investigation is needed for high-risk patients
• Transplant remains the best long-term option for high-risk patients 

(if eligible)
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THANK YOU

Mark G. Faber, DO

E-mail: mark.faber@bannerhealth.com

Twitter: @MarkFaberDO
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