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BET Inhibitor Pelabresib in MF
● MF is characterized by progressive BM fibrosis resulting from 

aberrant megakaryopoiesis and secretion of proinflammatory 
cytokines

● BET proteins control a subset of NF-κB-mediated and other 
transcription factor target genes that promote cytokine 
production, aberrant myeloid differentiation and BM fibrosis

● Pelabresib (CPI-0610) is a potent and selective BET 
bromodomain inhibitor with balanced activity against 
bromodomains BD1 and BD2 of all four BET proteins (BRD2, 
BRD3, BRD4, BRDT)

● Pelabresib is under investigation in MF patients as 
monotherapy or in combination with ruxolitinib in the 
ongoing MANIFEST trial [NCT02158858] and in combination 
with ruxolitinib in the pivotal MANIFEST-2 trial 
[NCT04603495]

● In ruxolitinib-naïve or experienced MF patients, treatment 
with pelabresib monotherapy or in combination with ruxolitinib 
led to spleen volume reduction, symptom improvement, 
improvement in hemoglobin, reduction in BM fibrosis and 
reduction of transfusion dependence

Methods
MANIFEST Phase 2 Study Design Overview

Suboptimal response for Arm 2 eligibility defined by ≥6 months of ruxolitinib and stable dose for a minimum of 8 weeks, and having disease that is not being adequately controlled by ruxolitinib.
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Assessment of Cytokines, Bone Marrow Fibrosis and Mutation Status in 
MANIFEST Patients

Translational Endpoint Method
IL-8 (CXCL8) gene expression Peripheral blood qRT-PCR predose and 4 hours post dose on C1D1

Plasma cytokine levels
ELISA analysis of plasma cytokine levels at baseline compared with healthy 
donors, and response of cytokines to treatment at 14 days and 
longitudinally at 6, 12 and 24 weeks post treatment

BM fibrosis grade Central review analysis of reticulin fibrosis staining on BM biopsy at 
baseline and 24+ weeks post treatment

Bone marrow erythroid progenitors and 
megakaryocytes

Exploratory IHC analysis of erythroid progenitors and megakaryocyte 
numbers, and clustering by staining for CD71 (erythrocyte progenitors) and 
CD61 (megakaryocyte) at baseline and 24 weeks

Ex vivo erythroid differentiation Ex vivo differentiation of CD34+ cells from baseline patient samples with 
erythroid differentiation-promoting cytokines

Mutation profiling Peripheral blood next-generation sequencing panel at baseline to identify 
mutations and correlate with response
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Rapid Reduction of IL-8 (CXCL8) Gene Expression in Patient Blood as a
PD Marker

● Prior clinical and preclinical studies 
demonstrate that BET proteins are key co-
activators of NF-κB-controlled gene 
expression, including inflammatory target 
genes such as IL-81–3

● 4 hours after the first dose, median IL-8
expression in whole blood reduced to 55% 
of baseline in all arms of the study

● Only 16/102 patients showed less than 
10% decrease or an increase in IL-8
expression at 4 hours post treatment

● These results demonstrate rapid PD 
response
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IL-8 gene expression in whole blood after 4 hrs

n=102 pts
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Pelabresib and Combination With Ruxolitinib Decrease Levels of NF-κB- and 
Inflammation-Related Cytokines in MANIFEST Patients

● Peripheral blood plasma 
cytokines from 
MANIFEST patients were 
clustered into 4 groups 
based on elevated 
expression at baseline 
and downregulation by 
pelabresib monotherapy 
(Arm 1) or its combination 
with ruxolitinib (Arms 2 & 
3) 

● Cytokines in clusters 2, 3 
& 4 are most strongly 
downregulated on-
treatment and are 
enriched in cytokines that 
have been previously 
shown to be NF-κB 
targets, inflammation 
related and/or elevated in 
MF patients

● IL-18 and TNF-α as well 
other cytokines in clusters 
2 & 4 show rapid 
treatment-induced (14 
days) and durable 
downregulation (through 
24 weeks) in all 3 study 
arms

● Several previously 
reported JAKi-regulated 
cytokines are more 
strongly downregulated in 
JAKi-naïve Arm 3 patients 
than ruxolitinib intolerant 
or refractory Arm 1 & 2 
patients (cluster 3) 

● Pelabresib monotherapy 
and combination 
downregulate several 
cytokines not previously 
reported to be regulated 
by JAKi

5+-fold
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0-fold

Cluster 1 2 3 4
(n=39)
(n=63)
(n=51)

Fold Elevation:
Baseline vs 

Healthy Donor

Arm 1 
Arm 2
Arm 3

Baseline NF-κB- and inflammation-related cytokine levels 
are elevated in MANIFEST patients vs healthy donors

Pt N

Baseline cytokine levels in MANIFEST patients were compared with 6 healthy reference donors. Clustering of cytokines 
generated from data from 65 cytokines; 38 shown in heatmaps. Numerical values in boxes represent fold expression in 
MF patients relative to healthy donor.

+100%
0%
–100%

NF-κB targets4,5

JAKi decreased6,7

MF elevated8–10

Decrease in cytokine levels after treatment with 
pelabresib and combination with ruxolitinib 

(relative to baseline)
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MANIFEST Patients Show Improvements in BM Fibrosis and Erythroid and 
Megakaryocyte Populations After 24+ Weeks of Treatment

†~10 fields per slide evaluated to determine IHC improvement for erythroid progenitors and MK, if 
allowed by sample size. 
Images shown from Arm 3 patients. 
IHC and local review data from; Mertz et al. ASH 2020, The BET Inhibitor, CPI-0610, Promotes Myeloid 
Differentiation in Myelofibrosis Patient Bone Marrow and Peripheral CD34+ Hematopoietic Stem Cells.  
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Exploratory 
IHC

Improvement in bone marrow erythroid 
progenitors and megakaryocyte 

numbers/clusters

Cohort Arm 1
(n=8)

Arm 2 
(n=17)

Arm 3 
(n=12)

Total 
(n=37)

Erythroid (CD71+) 38% 65% 67% 59%

Megakaryocyte 
(CD61+) 38% 59% 92% 65%

● BM fibrosis central review 
conducted in 63 patients 
showed similar improvement of 
BMF to local review

● 4 patients achieved at least 2 
grade improvement according 
to central review

● 83% centrally reviewed patients 
with BM fibrosis ≥1 grade 
improvement had improved by 
24 weeks

● Central review for remaining 
patients ongoing 

● Exploratory BM IHC 
analysis by central 
pathologist review 
conducted for 37 patients 

● Increase in BM erythroid 
progenitors observed in 
59% of patients

● Decreased BM 
megakaryocyte numbers 
and/or clustering observed 
in 65% of patients

● Exploratory IHC analysis 
ongoing

Erythroid Improvement: ↑ CD71+ erythroid progenitors/field†

MK Improvement: ↓ CD61+ MK cell numbers and/or clustering/field†

Pelabresib Partially Reverses Ruxolitinib-Mediated Suppression of
Early Stage Erythroid Differentiation Ex Vivo

● Pelabresib promotes early erythroid differentiation transition from 
CFU-E (CD34+CD71+) to proerythroblast stage (CD34-CD71+) to 
a similar degree in both healthy donors and MF patient samples 

● Pelabresib partially reverses effects of ruxolitinib on early 
erythroid differentiation in ex vivo culture at clinically relevant 
doses

CD34+ cells isolated from mobilized HD or MF patient blood samples at baseline and differentiated in vitro for 7 days in presence of 62.5 nM or 125 nM CPI-0610, 6.25 nM, 12.5 nM or 25 nM ruxolitinib, or combination, as indicated using cytokine 
cocktail of SCF, IL-3 and EPO (n=7 HD and 10 MF samples shown); MF patients assessed 5/10 JAK2 mut, 5/10 ASXL1 mut, 3/10 CALR mut, 2/10 MPL mut; similar response seen irrespective of mutation status.
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Baseline Mutation Characteristics of MANIFEST Patients Show Similar 
Mutation Profiles Across Study Arms

Mutation % JAK2 CALR MPL ASXL1 EZH2 IDH1 IDH2 SRSF2 U2AF1

MANIFEST       
all (n=196) 65.3 18.4 8.2 47.4 6.1 1.5 3.6 13.8 9.2

MANIFEST    
Arm 1 (n=43) 65.1 18.6 9.3 41.9 7.0 2.3 7.0 7.0 7.0

MANIFEST    
Arm 2 (n=76) 59.2 18.4 7.9 53.9 3.9 1.3 5.3 17.1 7.9

MANIFEST    
Arm 3 (n=77) 71.4 18.1 7.8 44.2 7.8 1.3 0.0 14.3 11.7

COMFORT-
II11,12 75.5 17.5 7.7 32.5 7.2 0.7 0.0 3.0

SIMPLIFY-I13 73.0 16.0 7.0 44.0 18.0

JAKARTA-I/II14 62.0/61.0

● JAK2 (65%), ASXL1 (47%), TET2 (23%) and CALR (18%) are the most frequently 
mutated genes in MANIFEST patients

● Similar distribution of the top mutated genes across arms 1, 2 and 3

Driver Mutations High-Molecular Risk Mutations% of Patients with 
Pathogenic Mutations (n=196)
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0

20

40

60

80

100

SVR35 response in patients
with ASXL1 mutations

%
  R

es
po

ns
e 

(9
5%

CI
)

MUT
WT
ALL

0 25 50 75 100

TP53

ZRSR2

DNMT3A

CBL

EZH2

NRAS

MPL

U2AF1

SF3B1

SRSF2

TET2

CALR

ASXL1

JAK2

%  SVR35 Response (95%CI)

MUT WT P-value

0.174

0.135

0.838

0.408

0.472

1.000

1.000

0.120

0.359

0.120

0.743

1.000

0.454

0.239

Similar SVR35 Patient Responses at 24 Weeks Irrespective of 
Baseline Mutation Status of Individual Genes or Study Arm
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● Pelabresib treatment in all arms rapidly reduced blood IL-8 (CXCL8) gene expression as a PD marker
● Pelabresib and its combination with ruxolitinib reduced levels of cytokines linked to inflammation and NF-

κB at an early PD timepoint (14 days) and through Week 24 of treatment
● BM reticulin fibrosis central review shows similar degree of improvement (≥1 grade) to local assessment 

(37% compared with 33%, respectively) and <7% with worsening fibrosis; improvements also seen in 
erythroid progenitors and megakaryocyte numbers and clustering, indicating improvements in overall BM 
function

● Pelabresib both promotes early erythroid differentiation and partially rescues ruxolitinib-mediated 
suppression of early erythroid differentiation of ex vivo CD34+ progenitor cells from both healthy donors 
and MF patients

● SVR35 responses seen in all patient arms irrespective of baseline mutation status in single genes, 
including JAK2, ASXL1 and 12 other recurrently mutated genes in MANIFEST patients

● These data indicate that pelabresib impacts both cytokine expression and BM function and shows broad 
clinical activity regardless of mutation status; these findings, along with improvements seen in anemia, 
reticulocytes and hemoglobin (see SOHO 2021 poster number MPN-328), suggest that pelabresib 
contributes to potential disease-modifying effects in MF 
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● No significant differences in SVR35 
response at 24 weeks in patients with 
or without single gene mutations in the 
top 14 mutated genes at baseline in 
MANIFEST study population (all arms, 
n=150 total patients assessed)

● Similar results when mutation analysis 
was completed for SVR35 response in 
individual arms

● Patients with ASXL1 mutations, which 
are associated with poor prognosis 
and higher risk for AML 
transformation,15,16 showed similar 
SVR35 response rates at 24 weeks to 
non-ASXL1–mutated patients
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-2 grade (9%)
-1 grade (23%)
No change (52%)
+1 grade (6%)
+ 2 grade (0%)
Non-eval. (9%)

Central Review

n = 63

-3 grade (1.6%)
-2 grade (5%)
-1 grade (30%)
No change (49%)
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Reticulin Fibrosis 
Grade

Local Review1

(n=116)
Central Review1

(n=63)

Improved ≥ 1 grade 33% 37%

Stabilized/No change 52% 49%

Worsened ≥ 1 grade 6% 6%

Discontinuation* 9% 8%
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1Best change in BMF grade any time during study assessed by blinded central pathology review 
* Patients came off study prior to 24-week treatment biopsy 

Arm 2

n = 17

Arm 1

n = 19

Arm 3

n = 27

W
ee

k 
24

B
as

el
in

e

Reticulin

Grade3

Grade 2

MPN-343

BET, bromodomain and extraterminal; BM, bone marrow; C1D1, Cycle 1 Day 1; CFU-E, erythroid progenitor cell; DMSO, dimethylsulfoxide; IHC, immunohistochemistry; IL-8, interleukin -8; IL-18, interleukin-18; JAKi, 
janus kinase inhibitor; MF, myelofibrosis; NF-kB, nuclear factor kappa-light-chain-enhancer of activated B; Non-TD, nontransfusion-dependent; PD, pharmacodynamic; qRT-PCR, quantitative real time polymerase 
chain reaction; SVR35, spleen volume reduction of at least 35%; TD, transfusion-dependent; TI, transfusion independent; TNFα, tumor necrosis factor  α.
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Timepoints on treatment: 14 d: C1D14; 6 w: C3D1; 12 w: C5D1; 24 w: C9D1. 
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