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polycythemia vera (PV, post-PV MF) [2]. The mechanisms 
underlying anemia are only partly understood. However, 
increasing evidence suggests that besides progressive fibro-
sis in the bone marrow, inflammatory processes disrupt iron 
distribution, leading to functional iron deficiency, aggra-
vating anemia [3]. Furthermore, anemia is not only caused 
by the disease itself but is often related to the hematologi-
cal side effects of therapeutic JAK inhibition [4–6]. Here, 
anemia is dose-dependent and usually managed with dose-
reduction and/or blood transfusions.

Momelotinib is a selective small molecule JAK1/2 
inhibitor. It was recently approved by FDA (Food and Drug 

Introduction

Myelofibrosis (MF) is a chronic, BCR: ABL1–negative 
myeloproliferative neoplasm (MPN) that is characterized by 
bone marrow fibrosis, disease-associated symptoms, sple-
nomegaly, and changes in blood cell count often including 
progressive anemia. It is a clonal hematopoietic stem-cell 
disorder and deregulation of the Janus kinase (JAK)/ signal 
transducer and activator of transcription (STAT) signaling 
pathway is a hallmark of MF [1]. MF can either present 
itself de novo (primary MF) or develop through the transfor-
mation of essential thrombocythemia (ET, post-ET MF) or 
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Abstract
Recurrent problems of patients with myelofibrosis (MF) are cytopenias, debiliating disease-related symptoms and sple-
nomegaly. Whereas the latter are usually addressed by the JAK1/2 inhibitors ruxolitinib and fedratinib, cytopenias often 
remain critical. Momelotinib, a JAK1/2 inhibitor recently approved for the treatment of anemic MF patients, was shown 
to improve anemia via a direct inhibition of activin A receptor type I. In this German-wide, multicenter, retrospective 
analysis the safety and efficacy profile of momelotinib was evaluated in a real world setting within a cohort of 60 MF 
patients independent of pre-treatment. The median duration of treatment was 12 weeks. As a new, but manageable safety 
finding, creatinine increase (CTC°1–2) was detected in 10/60 patients (17%). Interestingly, not only hemoglobin levels 
increased in 84% of patients, but also platelet values (67%). In the cohort of transfusion-dependent individuals (n = 38), 
transfusion requirement improved in 15 patients (39%) with 8 reaching transfusion independency (21%). Transfusion 
independency was achieved within a median of 4 weeks (range 2–12). Spleen size decreased in 13/53 individuals (25%) 
with a median response time of 6 weeks. Thereof, 11 patients had been pre-treated with JAK inhibitor(s) (85%). Clinical 
improvement was detected in 24/51 symptomatic individuals (47%) with a median response time of 4 weeks. 5 patients 
stopped treatment due to side effects (8%), 6 patients due to a worsening of clinical symptoms (10%). Taken together, the 
MoReLife analysis identifies momelotinib as potent and safe therapeutic option also for heavily pre-treated cytopenic MF 
patients under real world conditions.
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Administration) and EMA (European Medicines Agency) 
for use in patients with MF and anemia regardless of prior 
therapy. Momelotinib not only inhibits JAK1/2 but also 
targets the protein receptor kinase activin A receptor type I 
(ACVR1). Inhibition of ACVR1 leads to a decrease in cir-
culating hepcidin, which is elevated in MF and contributes 
to anemia [3]. Improving anemia by inhibition of ACVR1 is 
a critical feature of momelotinib addressing an often unmet 
medical need [7–11]. The MOMENTUM study [12–14] and 
the analysis of a subpopulation of adult patients with ane-
mia from the SIMPLIFY-1 phase III trial [15] provided the 
pivotal clinical data leading to drug approval. In MOMEN-
TUM momelotinib was compared to danazol in pre-treated 
patients and in SIMPLIFY-1 momelotinib was compared to 
ruxolitinib in JAK Inhibitor (JAKi)-naïve patients. No real-
world data for patients on momelotinib treatment have been 
presented yet.

MoReLife (Momelotinib in Real-Life) is a German-wide, 
multicenter, retrospective analysis to evaluate the impact of 
the drug on anemia, transfusion dependency, splenomegaly 
and total symptom burden in a cohort of 60 cytopenic MF 
patients under real world conditions. This study, conducted 
before the drug’s approval, also includes an assessment of 
its safety profile.

Patients and methods

Sixteen clinical centers experienced in the care of MF 
patients provided data of a total of 60 patients. Data were 
collected pseudonymized using a standardized question-
naire (Supplementary Data Fig. 1). Momelotinib was 
provided by a Global Managed Access Program of the man-
ufacturer (GSK), independently of our investigation. Here, 
a German-wide Compassionate Use Program (CUP) (proto-
col no 2,195,954,100,143) had been approved by the Fed-
eral Institute for Drugs and Medical Products in April 2023 
and all participants had to provide written informed consent. 
Patients were at least 18 years of age and had to be diagnosed 
with a high-risk, intermediate-2, or intermediate-1 risk (as 
defined by the Dynamic International Prognostic Scoring 
System (DIPPS), or DIPPS-plus [16]) primary MF, post-
PV MF or post-ET MF with a disease-related splenomegaly 
or symptoms and anemia as well as unresponsiveness to or 
ineligibility for available JAK inhibitor therapy. No washout 
period for previous treatment was required. Patients with 
a grade 2 or higher peripheral neuropathy, certain cancers 
(history or concurrent disease), uncontrolled infectious dis-
eases (including hepatitis and HIV) or intercurrent illnesses 
that would limit study compliance as judged by the treat-
ing physician, or who were eligible for allogenic stem-cell 
transplantation, were excluded. Pregnant or breastfeeding 

women were excluded as well as patients with rare heredi-
tary problems of galactose intolerance, lactase deficiency 
or glucose-galactose malabsorption, a current history of 
uncontrolled thrombotic or bleeding events, a peripheral 
blast count ≥ 10% or platelet count ≤ 25 × 109/L as well as 
patients with instable angina pectoris, symptomatic conges-
tive heart failure or uncontrolled cardiac arrhythmia. Alto-
gether, 98 patients were treated with momelotinib within 
the CUP and thereof 60 patients analyzed for MoReLife. 
Declared as an independent project, participation in the 
MoReLife analysis was offered to all treating physicians 
and their patients resulting in an inclusion of 60 patients.

As the analysis was retrospective and pseudonymized, 
the Research Ethics Committee of the Ludwig Maximilians 
University of Munich confirmed that no additional ethical 
approval was required. However, each center obtained an 
informed consent for the participation in this analysis. All 
data were analyzed descriptively.

Adverse events were described using The Common Ter-
minology Criteria for Adverse Events (CTCAE) version 5.0 
published in 2017 by the US National Cancer Institute.

Results

Baseline characteristics

Sixty patients (24 females, 36 males) with a median age of 
69 years (range 52–84) with primary (39 patients) or sec-
ondary (21 patients) myelofibrosis treated with momelo-
tinib were included in the MoReLife analyis (Table 1). The 
MPN driver mutations JAK2, CALR (Calreticulin) and MPL 
(myeloproliferative leukemia virus) were analyzed after 
exclusion of BCR: ABL1 in all patients. In 52 patients, addi-
tional molecular analysis had been performed and reported. 
The inclusion in the analysis was independent of pre-treat-
ment status. In total, 51/60 patients (85%) were pre-treated 
with one (41/60) or more (10/60) JAKi. Only 9/60 patients 
(15%) were JAKi-naïve, of which 3 had no pre-treatment 
at all. Furthermore, 32/60 patients (53%) had been pre-
treated with 2 or more regimens and 11 patients (18%) had 
a history of ≧ 3 lines of therapy as indicated (Table 1). A 
major inclusion criterion of the CUP was the presence of a 
clinically relevant anemia as defined by the investigator. No 
clear cut-off values were defined. The median hemoglobin 
(Hb) value at first dose was 8.7 g/dl (range 5.4–12.4). Base-
line Hb value was ≤ 10 g/dl in 52/60 (87%) patients, 38/60 
(63%) patients were transfusion dependent. Hence, transfu-
sion dependency was not defined by a clear Hb cut off level 
but determined on an individual basis mainly influenced by 
patients` symptoms and comorbidities. The median platelet 
count was 115 × 103/µl at baseline (range 27–722).
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Safety

Momelotinib has a favorable safety profile also in a real 
world setting

The mean duration of Momelotinib treatment within the 
analysis was 16 weeks with a median of 12 weeks (range 

0.2–45). At data cut-off 41/60 (68%) patients were still on 
treatment. At the time of data closure, 34/41 (83% of all 
remaining patients) took a dosage of 200 mg, 1/41 (2,4%) 
patient 150 mg, 1/41 (2,4%) patient alternating doses of 
100 mg and 200 mg, and 5/41 (12%) patients 100 mg of 
momelotinib. Hence, 19/60 (32%) patients stopped mom-
elotinib treatment, thereof 5/60 (8%) due to side effects and 

Fig. 1 Shows the change in Hb (A) and platelet values (B) as well as 
transfusion dependency (C), splenomegaly (D) and total symptom bur-
den (E) on momelotinib treatment. (A) In 55/60 patients the Hb value 
at baseline and the maximum Hb value reached under treatment were 
reported. For each patient the delta of the indicated values (g/dl) is 
shown in one column. Green indicates patients without pre-treatment, 
yellow indicates that the pre-treatment included one JAKi (ruxolitinib) 
and orange indicates that pre-treatment included two JAKis (ruxolitinib 
and fedratinib). (B) In 55/60 patients the platelet value at baseline and 
the maximum platelet value reached under treatment were reported. 
One patient with an excessive platelet count > 1000 × 109/l at baseline 
was excluded from the analysis. The patient had a histologically con-
firmed myelofibrosis but showed extremely high platelet counts. Here, 
a reduction of the platelet count from 3170 × 109/l to 1570 × 109/l was 

detected over time. For each patient the delta of the indicated values 
(x109/l) is shown in one column. Green indicates patients without pre-
treatment, yellow indicates that the pre-treatment includes one JAKi 
(ruxolitinib) and orange indicates that pre-treatment included two 
JAKis (ruxolitinib and fedratinib). (C) Transfusion dependency was 
reported in 38 patients. Worsen of transfusion dependeny was corre-
lated to a value of “-1”, stable to a value of “0”, improvement to “+1” 
and transfusion independency to “+2”. (D) In 53 patients, relevant 
splenomegaly was reported. Worsen of splenomegaly was correlated 
to a value of “-1”, stable to a value of “0” and improvement to “+1”. 
(E) A relevant symptom burden was reported in 51 patients. Worsening 
of total symptom burden was correlated to a value of “-1”, stable to a 
value of “0” and improvement to “+1”

 

1 3



Annals of Hematology

6/60 (10%) due to a worsening of symptoms (Table 2). In 
3/60 patients (5%) medication was stopped on patient`s 
request. Detailed reasons for discontinuation are listed in 
Table 2. One patient died due to uncontrolled myeloprolif-
erative disease after 6 weeks of treatment, one patient devel-
oped an MDS/MPN overlap syndrome and was taken off 
drug. Two patients got eligible for allogenic stem cell trans-
plantation (ASCT) and stopped treatment after 13 and 20 
weeks, respectively. One patient had an unexpectedly high 
increase in Hb values, thus momelotinib was stopped and 
phlebotomy started.

Creatinine increase is a new safety finding

Altogether, 14 patients (23%) reported no single adverse 
event. Table 3 shows the percentage of patients who 
encountered treatment-emergent adverse events. The per-
centage of adverse events (AE) CTC (Common Toxicity 
Criteria) grade 3 or 4 was low. Most common AEs CTC° 
3 and 4 were hematotoxicity (thrombocytopenia or leuko-
cytopenia), infections, gastrointestinal symptoms (nausea, 
diarrhea, abdominal pain), and fatigue. Two patients (3%) 
switched to a reduced dosage of 150 mg and 5 patients (8%) 
to a dosage of 100 mg due to side effects. As a new finding, 
creatinine increase (CTC grade 1/2) was detected in 10/60 
(16.7%) of all patients with dose adjustment in 3/10 (30%) 
patients, discontinuation in 2/10 (20%) and no change of 
medication in 5/11 (50%) patients. In 4 patients, the adverse 
effect resolved, while in 5 patients, the creatinine increase 
persisted. Moreover, one patient died due to cardiac failure 
independently of momelotinib treatment after discontinua-
tion of the medication.

Age [a]
Median
Range

69
52–84

Gender (n)
Female
Male

24 (40%)
36 (60%)

Myelofibrosis type (n)
Primary myelofibrosis
Post-PV or Post-ET myelofibrosis

39 (65%)
21 (35%)

Mutational profile (n)
*JAK2
*CALR
*MPL
Triple negative
*ASXL1
*SRSF2
TET2
*IDH1/2
*U2AF1
*RUNX1
*EZH2
NRAS
DNMT3A
PHL6
DNMT3A
STAG2
ETV6/TEL
*SF3B1
BRAF
CBL
*TP53
*SH2B3
Trisomy 8
13q14 Deletion
Additional mutational screening not available

42 (70%)
10 (16.7%)
6 (10%)
2 (3.3%)
20 (33.3%)
7 (11.7%)
8 (13.3%)
3 (5%)
3 (5%)
2 (3.3%)
2 (3.3%)
2 (3.3%)
1 (1.7%)
1 (1.7%)
1 (1.7%)
1 (1.7%)
1 (1.7%)
1 (1.7%)
1 (1.7%)
1 (1.7%)
0
0
1 (1.7%)
1 (1.7%)
8 (13.3%)

Prior Treatment (n)
Treatment naïve 3 (3.3%)
≥ 2 treatment lines 32 (53.3%)
Anemia-directed therapy 3–5 treatment lines
Erythropoietin-stimulating agents
Pre-treated with a JAK inhibitor 11 (18.3%)
Ruxolitinib
Ruxolitinib and Luspatercept combined
Ruxolitinib plus Crizanlizumab 51 (85%)
Fedratinib 51 (85%)

3 (3.3%)
Further standard pre-treatment 1 (1.7%)
Hydroxyurea 10 (16.7%)
Interferon-alpha
Anagrelide
Danazol

21 (35%)
Further pre-treatment 4 (6.7%)
Azacytidine 2 (3.3%)
Busulfan 2 (3.3%)
Imetelstat
IRAK4 inhibitor
Romiplostin 1 (1.7%)

Table 1 Baseline characteristics. Mutations marked with * were 
explicitly asked in the questionnaire Thalidomide/Nivolumab 1 (1.7%)

1 (1.7%)
Allogeneic stem cell transplantation 1 (1.7%)
Spleen irradiation 1 (1.7%)

1 (1.7%)
1 (1.7%)
1 (1.7%)

Hemoglobin
Median
Range

8.7
5.5–12.4

Hemoglobin ≤ 10 g/dl at baseline (n) 52 (86.7%)
Transfusion dependency at baseline (n) 38 (63.3%)
Platelet count [x103/µl]
Median
Range

115
27–722

Table 1 (continued) 
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Momelotinib improves transfusion dependency also 
in heavily pre-treated patients

As shown in Fig. 1C, in the cohort of transfusion-dependent 
individuals (n = 38), transfusion requirement improved in 
15/38 (39%) patients and 8/38 (21%) patients became trans-
fusion independent within median 4 weeks (range 2–12). An 
improvement of the transfusion frequency was also reached 
within median 4 weeks (range 2–6) in those patients not 
reaching transfusion independency.

In patients with an amelioration of transfusion depen-
dency, the final dosage of momelotinib at data closure 
was 200 mg in 10/15 (66%) patients, 100 mg in 1/15 (7%) 
patient and 100 mg/200 mg alternating in another patient 
(7%). Three of the 15 patients (20%) discontinued treat-
ment, 1 due to an exorbitant increase in hemoglobin, 1 due 
to side effects and 1 due to an increase in symptom burden.

Momelotinib treatment ameliorates splenomegaly 
and total symptom burden

Within our analysis splenomegaly and symptom burden 
were not analyzed as detailed as the anemia response. This 
is mainly due to the real world setting and the retrospec-
tive nature of our analysis. The investigators documented 
whether splenomegaly and total symptom burden were 
relevant findings and whether a worsening, a stable find-
ing or an improvement was detected during momelotinib 
treatment. The results are shown in Fig. 1D. In 13/53 (25%) 
individuals with splenomegaly the spleen size decreased. 
Thereof 8/13 patients (62%) were pre-treated with one JAKi 
(ruxolitinib) and 3/13 patients (23%) with ruxolitinib and 
fedratinib. The median time to improvement was 5.7 weeks 
(range 2–13).

A relevant symptom burden was present in 51/60 patients 
(85%). As shown in Fig. 1E, an improvement of symptoms 
on momelotinib was detected in 24/51 (47%). In 18 of these 
24 patients (75%) pre-treatment included one JAKi (ruxoli-
tinib) and in 3 patients (17%) also fedratinib. The median 
time to improvement was 4 weeks (range 2–11).

Individual treatment journeys illustrate the 
diversity of the disease and the impact of 
momelotinib despite various pre-treatments

To illustrate the efficacy of momelotinib, detailed discus-
sions of the individual courses of three patients follow. The 
first patient (Fig. 2) is an example for achievement of a sus-
tained transfusion independency in a pre-treated patient.

Figure 3 illustrates the efficacy and the safety profile of 
momelotinib and how to handle adverse events and dose 
modifications in an older patient with primary myelofibrosis. 

Efficacy

Relevant outcomes in our real world analysis are increase 
in Hb and platelet values on momelotinib treatment in 
MF patients and the impact of momelotinib on transfu-
sion dependency, splenomegaly and total symptom burden 
(Fig. 1).

Momelotinib has a positive impact on cytopenia in 
MF patients independent of pre-treatment

First, we focused on the impact of momelotinib on anemia. 
The mean baseline hemoglobin value was 8.6 g/dl with a 
median of 8.7 g/dl (range 5.5–12.4). As shown in Fig. 1A, in 
the majority of patients (84%), a hemoglobin increase was 
observed on momelotinib treatment with a mean increase of 
1.97 g/dl and a median increase of 1.5 g/dl (range 0.3–9.5). 
In line with this finding the mean Hb value on momelotinib 
treatment (maximum value measured) was 10 g/dl with a 
median of 9,8 g/dl (range 7–16.8).

Compared to other JAKi no decreases in hemoglobin 
values were detected in patients treated for the first time. 
In all 3 treatment-naive patients, Hb levels increased. One 
transfusion-dependent patient reached a stable situation on 
momelotinib. In the cohort of pre-treated, but JAKi-naïve 
patients, 5 patients were initially transfusion-dependent, 
with 2/5 (40% reaching transfusion independency, 1/5 
(20%) with an improvement of transfusion dependency and 
2/5 (40%) remaining stable on momelotinib. In all 6 JAKi-
naïve patients Hb values increased.

Interestingly, in our real-world analysis, also platelet val-
ues have been shown to potentially increase upon momelo-
tinib treatment over time. As shown in Fig. 1B, the majority 
of patients (67%) showed an increase in platelet values on 
momelotinib treatment over time. The mean increase was 
62 × 103/µl with a median of 25 × 103/µl (range − 439 to 
1026). However, an initial decrease was reported in 76% 
patients. The mean platelet value at baseline was 185 × 103/
µl with a median of 115 × 103/µl (range 27–722). Platelet 
values ≤ 50 × 103/µl were detected in 11/60 (18%) patients. 
The mean value of the minimum platelet values reported 
under treatment was 149 × 103/µl with a median of 92 × 103/
µl (range 3–506). The mean value of the maximum plate-
let values reported under treatment was 258 × 103/µl with 
a median of 166 × 103/µl (range 26–1469). As shown in 
Fig. 1B in 15 patients the maximum platelet value on 
momelotinib treatment was below baseline. In 36 patients 
the maximum platelet value was higher as baseline value. 
Thereof, 9 patients had a decrease in spleen volume.
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ID Age and 
sex

Duration
(weeks)

Disease
subtype
(MF)

Prior
treatment

Molecular
profile

AE (CTC°) Reason of final 
discontinuation

4 73 M 11 Post Ruxolitinib JAK2
U2AF1

Thrombocytopenia IV
Epistaxis I
Nausea I
Infection I
Increase in Creatinine I

Side effects

5 73 F 11 Primary Ruxolitinib CALR
ASXL1

Increase in Creatinine II 
Diarrhea I

Side effects

6 71 F 10 Primary Ruxolitinib JAK2
U2AF1

Thrombocytopenia IV Side effects

7 65 M 8 Primary Ruxolitinib
Rux+
Luspatercept

JAK2 Thrombocytopenia III
Neutropenia IV Nausea I

Side effects

39 79 M 7 Primary Danazol JAK2
U2AF1
ASXL1

Pyrexia I Side effects

10 69 M 2 Primary Ruxolitinib JAK2
SRSF2

Abdominal pain II Dyspnea 
II
Worsening of symptoms

Worsening of 
symptoms 
(not bearable)

22 74 F 5.5 Primary Ruxolitinib
Fedratinib

JAK2 Urinary tract infection III
Increase in Creatinine II

Worsening of car-
dial decompensa-
tion and peripheral 
oedema

33 75 F 2 Primary Ruxolitinib JAK2
ASXL1

Thrombocytopenia III
Abdominal pain II

Ruxolitinib with-
drawal syndrome

47 62 M 12 Post Ruxolitinib CALR
ASXL1

Abdominal pain II Fatigue II Worsened spleno-
megaly, worsened 
symptom burden

50 78 M 13 Primary Ruxolitinib
HU

JAK2 Neutropenia II 
Fatigue II

Worsening consti-
tutional disorders/
limited physical 
resilience

54 57 M 4 Primary Hydroxyurea
Ruxolitinib
Fedratinib
EPO

JAK2
ASXL1

Diarrhea III Worsening consti-
tutional disorders

31 64 M 14 Primary Hydroxyurea CALR
ASXL1

Fatigue I Patient´s request 
(Hb did not 
increase)

59 67 F 28 Primary IRAK4 inhibitor JAK2
ASXL1

Diarrhea I
Fatigue III

Patient´s request

28 68 F 0.2 Primary HU
Ruxolitinib
Allogenic stem cell 
transplantation
Radiation spleen

JAK2 Nausea II Patient´s request

41 80 F 6 Primary Hydroxyurea
Ruxolitinib

ASXL1
SRSF2

Fatigue II Death due to 
refractory MF

43 72 M 30 Primary HU
Ruxolitinib

JAK2 None New diagnosis 
MDS/MPN overlap

23 81 F 17.5 Post Hydroxyurea
Busulfan
Ruxolitinib
Fedratinib

JAK2 Thrombocytopenia III
Dizziness I
peripheral oedema I Increase 
in Creatinine I

Increase in Hb 
– phlebotomy

Table 2 Relevant data are shown for all individuals that stopped momelotinib treatment including their identification number within the analysis 
(ID), age and sex (female F/male M), duration (weeks), disease subtype including primary and post polycythemia vera or post essential thrombo-
cythemia myelofibrosis (MF), prior treatment, molecular profile, adverse events (AE) including common toxicity criteria (CTC) grading version 
5.0 and the reason of final discontinuation
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of erythropoietin stimulating agents. Improving anemia by 
inhibition of ACVR1 is therefore a critical feature of momel-
otinib addressing an unmet medical need [7–10, 21]. Long-
term outcomes will be especially interesting, as anemia is 
a negative prognostic factor in patients with MF [22] and 
transfusion-dependency is associated with a poor prognosis 
and shortened survival [23–28]. In addition, iron overload 
has a negative impact on hematopoiesis [29]. Noteworthy, 
also the JAK2/IRAK1 inhibitor pacritinib targets the same 
kinase resulting in an anemia benefit [30].

The pivotal clinical trials MOMENTUM and SIM-
PLIFY-1 have shown a high efficacy of momelotinib in MF 
patients especially focusing on the group of patients with 
transfusion dependency [5, 15]. In JAKi naïve patients, the 
impact of momelotinib on splenomegaly was comparable 
to ruxolitinib (reduction in spleen size at week 24: 26.5% 
vs. 29%), whereas ruxolitinib had a higher impact on symp-
tom burden (42.2% compared to 28.4%) defined as a ≥ 50% 
reduction in the total symptom score. However, the transfu-
sion rate and transfusion independency were significantly 
improved by momelotinib compared to ruxolitinib [15]. In 
the SIMPLIFY-2 study, 43% of patients achieved transfu-
sion independency at week 24 compared to 21% with best 
available therapy (BAT) [31]. BAT included ruxolitinib, 
chemotherapy, anagrelide, corticosteroids, hematopoi-
etic growth factors, immunomodulating agents, androgen, 
interferon-α, or no treatment. The authors discussed that 
most commonly ruxolitinib was merely continued. Transfu-
sion independency was defined as the absence of red blood 
cell transfusions and Hb levels > 8 g/dL in the previous 12 
weeks. However, the use in MF patients not participating 
in clinical studies has been only poorly described. Often, 
the “real world” is a strong contrast to the highly controlled 
environment of clinical trials, which often have narrow, 
predefined patient criteria. Here, efficacy and safety of 
drugs are analyzed in a pre-selected, homogeneous cohort 
often lacking relevant comorbidities. Therefore, the aim of 
our study was to analyze the impact of momelotinib treat-
ment on anemia, transfusion dependency, splenomegaly 
and symptom burden as well as a thorough analysis of side 
effects in MF patients in a real-world scenario indepen-
dently of pre-treatment.

Despite infectious complications and hematotoxicity a long-
term benefit was reached by careful titration of the drug

The third patient (Fig. 4) is an example for a patient 
with a markedly hyperproliferative disease and a relevant 
increase of hemoglobin on momelotinib treatment even 
leading to phlebotomy.

Discussion and conclusions

Anemia plays a pivotal role in patients with myelofibrosis 
(MF). At the time of first diagnosis about 40% of patients 
have a moderate to severe anemia. Moreover, during the 
course of the disease, nearly all patients develop low hemo-
globin levels [17–19]. Furthermore, hematological toxicity 
is one of the main reasons for the discontinuation of JAKi 
treatment [20]. Until now, there were only very limited 
options available to treat anemia in patients with myelofi-
brosis such as red blood cell transfusions or off-label use 

Table 3 Treatment-emergent adverse events (in % of all patients 
included in the analysis) categorized by the common toxicity Criteria 
(CTC) Version 5.0
Adverse Events CTC°1/2 

(% of all 
patients)

CTC°4 (% of all 
patients)

CTC°3 
(% of all 
patients)

Thrombocytopenia 11.7 16.6 (200 mg)
1.7 (150 mg)

6.7

Epistaxis 3.3
Neutropenia 1.7 1.7 1.7
Diarrhea 13.3 3.3
Nausea 11.7
Abdominal pain 15
Urinary tract infection 1.7 3.3
Infection 5 1.7 1.7
Dyspnea 1.7
Cough 1.7
Fatigue 21.7 1.7
Headache 10
Dizziness 13.3
Peripheral oedema 3.3
Creatinine increase 16.7
Pyrexia 5
Bone pain 3.3

ID Age and 
sex

Duration
(weeks)

Disease
subtype
(MF)

Prior
treatment

Molecular
profile

AE (CTC°) Reason of final 
discontinuation

32 52 M 20 Primary Ruxolitinib JAK2
ASXL1
SFRB1
PHL6

Thrombocytopenia III
Dizziness II

Allogenic stem cell 
transplantation

55 65 M 13 Post Anagrelide
Hydroxyurea
Ruxolitinib

JAK2
RUNX1
U2AF1

None Allogenic stem cell 
transplantation

Table 2 (continued) 
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lower than in SIMPLYFY-1/2, respectively This might be 
one reason why the rate of patients reaching transfusion 
independency in our analysis was lower (21%). Duration of 
Momelotinib treatment might also impact achievement of 
transfusion independency: trials were designed with a pri-
mary endpoint to be reached with a treatment period of 24 
weeks [12, 15, 31]. Our analysis has a significantly shorter 
follow up with a median duration of Momelotinib treatment 
of 12 weeks (range 0.2–45). Transfusion independency was 
reached after median 4 (range 2–12) weeks. We therefore 
hypothesize, that a 12-week observational period might be 
sufficient for efficacy analysis per se but additional cases 
of transfusion independency are expected after completion 
of a 12 week treatment period in all patients with improve-
ment in transfusion dependency. However, final conclu-
sions regarding momelotinib impact on transfusion need are 
clearly limited in our analysis due to a potentially heteroge-
neous definition of “transfusion-dependency” as defined by 
physician´s discretion.

The anemia benefit might also be underestimated in some 
patients as colleagues reported that the baseline Hb value 
had been measured after transfusion of red blood cells and 
stable values were reached without further transfusions.

Overall, in this limited number of patients, momelo-
tinib had an acceptable safety profile comparable to other 
known JAK inhibitors. An increase in creatinine values 
was detected in 17% of patients and classified as a relevant, 
but manageable new safety finding. As this side effect was 
not described in detail before, we would recommend close 
monitoring for the first couple of weeks after starting mom-
elotinib. In the SIMPLIFY-1 study (comparing momelo-
tinib with ruxolitinib), the most common adverse reactions 
were thrombocytopenia, hemorrhage, bacterial infections, 
fatigue, dizziness, diarrhea, and nausea [15]. Here, the 
safety profile was comparable to the pivotal clinical trials, 
but no life-threatening bleeding events were reported. In one 
patient weight gain, needle-like irregular pain, rash, lethal 
candida sepsis, hyperuricemia, and hypertensive derailment 
were reported. Interestingly, two patients underwent stem 
cell transplantation after momelotinib treatment. They are 
both alive (as reported at day + 250 and + 237 respectively) 
and in good general conditions.

Hb increase (mean 2 g/dl) was detected in the majority 
of patients (84%) independently of pre-treatment. A Hb 
value < 10 g/dl was recommended as cut-off value for treat-
ment initiation. The baseline mean Hb value was 8.6 g/dl. 
Therefore, the mean hemoglobin value in our cohort was 

Fig. 2 Hemoglobin (g/dl), platelet and leucocyte values (10e9/l) over 
time (days) in a 64-year-old male patient on Momelotinib treatment. 
Figure 1 shows the course of hemoglobin levels of a 64-year-old male 
patient with post-ET-MF after initiation of momelotinib treatment. 
The patient had been pre-treated with hydroxyurea and ruxolitinib 
(last dosage 15 mg BID). Because of progressive anemia the patient 
received erythropoietin at a dosage of 10,000 units/week until 05/23 

and a total number of 16 red blood cell units from 08/22 to 09/23.After 
start of Momelotinib at a daily dosage of 150 mg, 12/23 dosage was 
increased up to 200 mg due to a favorable toxicity profile. His hemo-
globin values increased from 8 to 12 g/dl within 36 days, reaching and 
maintaining transfusion independency. Also, platelet values increased. 
Total symptom burden improved and splenomegaly remained stable
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analysis lacks standardized assessment methods for spleen 
size reduction as they have been used in the aforementioned 
clinical trials. Furthermore, rapid clinical improvement on 
Momelotinib was observed in 47% of patients. In the cohort 
of symptomatic, JAK2 inhibitor pre-treated patients, symp-
tom burden also rapidly improved in 41% patients.

In a recent subgroup analysis, Tefferi et al. analyzed the 
impact of CALR type 1/like mutation as predictive fac-
tor of survival and longevity without transplant on mom-
elotinib therapy [32]. More biomarkers are clearly required 
to predict momelotinib response on hemoglobin value. In 
our cohort, ferritin values were collected in a number of 
patients. However, mainly due to the small number of the 
data set no predictive marker could be identified. Interest-
ingly, the female patient reaching extremely high Hb values 
on momelotinib with need for phlebotomy had a high JAK2 
V617F variant allele frequency of 97%. Therefore, a more 
thorough analysis of these molecular markers seems to be 
worth striving for in future.

In summary, our MoReLife analysis confirms that mom-
elotinib is a safe and effective therapeutic option in daily 
practice in treatment-naïve and pre-treated cytopenic 

Interestingly, Hb values increased in all 3 patients with-
out prior treatment and in all 6 pre-treated but JAK2 inhibi-
tor naïve individuals. These findings support the potential 
role of Momelotinib as JAKi first-line treatment in anemic 
patients.

Noteworthy, momelotinib seemed to have a positive 
long-term effect on thrombocytopenia in selected cases 
(67%). However, thrombocytopenia was also one of the 
most common adverse events leading to dose modification 
or treatment interruption. Thrombocytopenia CTC°1 was 
reported in 4 patients, CTC°2 for 3 patients, CTC°3 for 
11 patients and CTC°4 for 4 patients. Partly, this might be 
explained by the high number of pre-treated patients with 
preexisting thrombocytopenia at baseline with > 25 × 109/µl 
platelet counts being sufficient for participation.

Momelotinib also had an impact on splenomegaly and 
symptom burden even in pre-treated patients. In 13/53 (25%) 
individuals with splenomegaly, the spleen size decreased, 
the majority (85%) being treated with ≧ 1 JAK-inhibitor. 
Again, as the mean time to improvement was 5.7 weeks 
with a minimum of 2 weeks and a maximum of 13 weeks, 
we hypothesize that a period of 12 weeks should be suf-
ficient enough to evaluate therapeutic effects. However, this 

Fig. 3 Hemoglobin (g/dl), platelet and leucocyte values (10e9/l) 
over time (days) in a 70 year old male patient on Momelotinib treat-
ment (mg/day). Adverse events leading to an interruption of therapy 
as shown in white. He received ruxolitinib treatment (15 mg/day), 
and following two red blood cell transfusions, his hemoglobin level 
increased to 11.2 g/dl. We subsequently transitioned him to momelo-
tinib on 06/16/23, which led to a further increase in his hemoglobin to 
13 g/dl. On 08/10/23 the patient developed fever leading to a momelo-
tinib treatment interruption for 3 weeks which was then reinitiated on 

08/28/23. On 09/22/23 another infection necessitated a second treat-
ment interruption. On 10/31/23, treatment was resumed with a dosage 
of 100 mg/day, followed by an alternating dosage of 100/200 mg/day 
starting from 11/28/23. Under this regimen the patient’s hemoglobin 
value was above 12 g/dl not needing any further transfusions. His 
spleen volume decreased considerably from 2280 to 1600 ml. Platelets 
initially dropped from 114.000 to 68.000 and rose after dose modifica-
tion and overcoming the infection to 159.000/µl

 

1 3



Annals of Hematology

024-05908-4.

Acknowledgements We thank Konstanze Pechloff for critical review.

Author contributions SJ and PEP conceived the project, contributed, 
collected and analyzed the clinical data and wrote the paper.All other 
authors (JS, KS, CCC, VB, FS, MJ, DS, MM, SF, DG, MC, LLT, FH, 
HKA) contributed clinical data, gave conceptional advice, read and 
approved the final version of the manuscript.

Funding There was no funding.

Data availability No datasets were generated or analysed during the 
current study.

Declarations

Ethical approval As the analysis was retrospective and pseudony-
mized, the Research Ethics Committee of the Ludwig Maximilians 
University of Munich confirmed that no additional ethical approval 
was required. However, each center obtained an informed consent for 
the participation in this analysis. All data were analyzed descriptively.

Competing interests The authors declare no competing interests.

myelofibrosis patients in a limited number of patients treated 
within a real-life scenario.

A treatment period of 12 weeks should be sufficient 
enough to evaluate the impact on anemia, splenomegaly and 
symptom burden. Although transfusion independency may 
not be reached in all patients, we hypothesize, that improve-
ment of anemia has a beneficial effect on the quality of life 
and disease outcome. Patient education has an important 
impact on compliance as some patients stopped treatment 
due to side effects such as nausea or ruxolitinib withdrawal 
syndrome just after a few days. Close monitoring of plate-
lets is mandatory as the majority of patients showed an 
initial drop in platelet values. Here, it might be of special 
interest, that the number of patients with thrombocytopenia 
was limited and no severe bleeding events were reported 
(Table 3). Epistaxis CTC I° was reported only in 2 patients 
(3.3%) (Table 3). Both patients had a thrombocytopenia IV°. 
While one patient finally discontinued momelotinib due to 
a number of side effects including thrombocytopenia CTC° 
IV, epistaxis CTC° I, nausea CTC° I, infection CTC° I and 
increase in creatinine CTC° I, the other continued momelo-
tinib treatment with a dosage of 200 mg without any further 
complications and was still under treatment at data cut-off.

Supplementary Information The online version contains 
supplementary material available at https://doi.org/10.1007/s00277-

Fig. 4 Hemoglobin (g/dl), platelet 
and leucocyte values (10e9/l) 
over time (days) in a 81-year-old 
female patient on Momelotinib 
and Hydroxyurea treatment (mg/
day). Figure 3 shows the treat-
ment response in this 81-year-old 
female patient with post-PV-MF 
and multiple lines of previ-
ous therapies. At baseline she 
was transfusion-dependent and 
received hydroxyurea due to 
elevated white blood cell counts. 
Over time the hemoglobin values 
increased to 16.8 g/dl leading to a 
subsequent reduction in the mom-
elotinib dosage and eventually its 
discontinuation. Phlebotomy was 
started as indicated by the arrow. 
Hemoglobin values remained 
high even without momelotinib. 
Hydroxyurea was given at a 
tailored dosage depending on 
leukocyte and platelet values. 
On momelotinib treatment, total 
symptom burden and spleno-
megaly remained stable
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