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Myeloproliferative disorders



Anemia Polycythemia Vera

1. Tremblay D, et al. Diagnosis and Treatment of Polycythemia Vera: A Review. JAMA. 2024/2025. 2. Ginzburg YZ, et al. Dysregulated iron metabolism in polycythemia vera. Leukemia. 2018. 3. Hotta K, et al. Masked 
polycythemia vera due to iron deficiency anemia. Clin Case Rep. 2023. 4. https://www.droracle.ai/articles/401511/should-iron-supplements-be-given-to-patients-with-polycythemia  5. Tremblay D. Cytoreduction for ET and PV: 
who, what, when, and how? ASH Education Program. 2023. 6. Merck Manual Professional. Polycythemia Vera. 2025. 

Anemia is not usually a significant problem1

Iron-deficiency anemia is not uncommon, caused either by the  disease overproduction of red blood cells 
(could led to masked polycythaemia) or, more frequently, by phlebotomy. 2,3

Iron deficiency should not be treated if there is no anemia4

Another cause of anemia is the toxicity of cytostatic drugs5

The presence of non-iron-deficiency anemia, which cannot be clearly attributed to cytostatic therapy, 
should alert us to the possibility of progression to myelofibrosis or, less frequently, acceleration or 
exacerbation6,1



Essential 
thrombocythemia

1. Anemia is also rare.

2. When it does occur, it may indicate:

           - Drug toxicity

           - The onset of progression to 
myelofibrosis or acceleration/exacerbation

3. Cytopenias are included in the criteria 
for resistance to hydrea

4. Indicate a poorer prognosis

1. Tefferi et al., JAMA, 2025. 2. Tremblay et al., ASH, 2023; Yacoub et al., Blood, 2023. 3. ELN criteria, 
Blood. 4. Tefferi & Vannucchi, Am J Hematol, 2024



Resistance/intolerance to 
hydroxycarbamide. Mc 
Mullin





Leukemia (2021) 35:623–627



Polycythemia Vera and Essential thrombocythemia 

• The onset of anemia and other cytopenias is not common 
and can have varying implications, but it is rarely good 
news

Tefferi A et al. Essential Thrombocythemia: A Review. JAMA. 2025.



Anemia and myeloproliferative disorders
• Then we have to talk about myelofibrosis

      MF PV ET
Incidence 0,3/100.0

00 year
0,7-1/100.000 
year

0,7-1/100.000
year

Risk of leukaemic 
transformation

4-10% 3-7%

Overall Survival 5-6 years 14 years 20 years

Risk of secondary
MF at 15 years

NA 5-30% 4-15%

1.Tefferi A. Primary myelofibrosis: 2023 update on diagnosis, risk-stratification, and management. Am J Hematol. 2023;98(5):801-21. 2. Verstovsek S, Yu J, Scherber RM, et al. Changes in the incidence and overall survival of patients with myeloproliferative neoplasms between 2002 and 2016
in the United States. Leuk Lymphoma. 2022;63(3):694-702. 3.Tefferi A, Alkhateeb H, Gangat N. Blast phase myeloproliferative neoplasm: contemporary review and 2024 treatment algorithm. Blood Cancer J. 2023;13(1):108. 4. Greenfield G, McMullin MF, Mills K. Molecular pathogenesis of the
myeloproliferative neoplasms. J Hematol Oncol. 2021;14(1):103. 5. Lu X, Chang R. Polycythemia Vera. [Updated 2023 Apr 24]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2023 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK557660/. 

https://www.ncbi.nlm.nih.gov/books/NBK557660/


Cervantes F, Blood 2014;124:2635-42

Myelofibrosis. Clinical manifestations. Complications. Causes 
of death 

31%
19%

14%
10%

5%
4%
4%

13%

Causes of death



What lies behind Myelofibrosis



Molecular basis of myelofibrosis



Myelofibrosis phenotypes

Presentation or phase 
of MF characterized by
moderate-to-severe 
anemia and/or 
thrombocytopenia

MF: myelofibrosis; post-ET: post-essential thrombocythemia; OS: overall survival; PV: polycythemia vera; VAF: variant allele frequency; WBC: white blood cell count.
Chifotides HT et al. Cancers, 2023

These are not mutually exclusive, and patients may evolve over time from the former to the 
latter. Individual cases may have overlapping features of both phenotypes.

Proliferative MF

Leukocytosis, normal platelets, mild or no anemia

Lower risk scores

Fewer blasts

Less marrow fibrosis

More splenomegaly

Higher JAK2 VAF

Better outcomes

More treatment options

More likely post-ET/PV MF

Cytopenic MF

Low platelets, anemia, normal to low WBC

Higher risk scores

More blast

More likely primary MF

More marrow fibrosis

Lower JAK2 VAF

Worse OS; higher leukaemic transformation risk

High molecular risk

Fewer treatment options



Molecular alterations in cytopenic phenotypes
• •Higher frequency of triple-negative patients (p < 0.0001)

• •Higher frequency of triple-negative patients (p < 0.0001)

• •ASXL1 mutations (p = 0.0074)

• •IDH1/2 (p = 0.064)

• •N/KRAS (p = 0.0014)

• • U2AF1 (p < 0.0001)

• •CUX1 (p = 0.0002)

• The presence of multiple high-risk mutations is frequently associated with myelodysplastic features, a 
cytopenic phenotype and a risk of progression to the blast phase. 

Coltro, G. et al. A myelodepletive phenotype is associated with distinctive molecular features and outcomes in patients with myelofibrosis. Blood 2021, 138 (Suppl. 1), 1498.



The importance of JAK2 allelic load

• Retrospective studies;

• Three categories with different Jak-2 allelic burdens: 1%–20%, 21%–55% and 56%–74%

• The influence of allelic burden on overall survival is dramatic: 20 months vs 77 months vs 132 months. (P 
= 0.008)

• Those with the lowest allelic burden had higher rates of leucopenia and anemia and higher mortality (p = 
0.007): more medical complications such as infections  than to progression to LAM

• These patients, the prognosis is poorer than in those with a high allelic load and similar to that of triple-
negative Furthermore, ruxolitinib is less effective: the likelihood of a splenic response is 5.5 times higher if 
the allelic load is >50%

Tefferi A et al. Leukemia 2008; 22: 756-61.  Guglielmelli P, et al Blood 2009; 114:1477-83.  Rozovski U, et al. Haematologica 2017; 102:79-84.  Barosi et al.. Leukemia 2016; 30:1772-5. 

• Jak-2 allelic burden ranges from 1% to 100%, with medians around 50%, and it has been reported
that high burdens are associated with an increased risk of progression from PV and TE to
secondary MF

 But in Myelofibrosis:



Targeted treatment of myelofibrosis based on 
clinical presentation

Anemia Symptomatic
splenomegaly

General
symptoms

extramedullary 
haematopoiesis

Erythropoietin

Danazol

Momelotinib

Prednisone

Splenectomy

JAK inhibitors

Splenectomy

Splenic irradiation

JAK inhibitors

Cytoreductive

Prednisone

RDT
 

thrombosis 
prevention 

 

AAS / ACO

Cytoreductive Clinical trials

Author’s slide



Anemia is highly prevalent in Myelofibrosis

MAYO CLINIC
Haemoglobin 

<10 g/dL
Transfusion-
dependent

Platelets 
<100 x 109/L

38% 24% 18%

46% 28%58%

At diagnosis 
(n=340)

One year after 
diagnosis 

(n=274)

GEMFIN
Haemoglobin 

<10 g/dL
Platelets 

<100 x 109/L
Hamoglobin

<8 g/dL

39% 18% 7%

Platelets 
<50 x 109/L

Spain,
At diagnosis

(n=1000)
13%

Adapted from Tefferi A, et al. Mayo Clin Proc. 2012

Adapted from Pastor-Galán I, et al.  Med Clin. 2020



Anemia is highly prevalent in Myelofibrosis

Al-Ali HK, et al. Cancers (Basel). 
2024



Rumi E, Pietra D, Pascutto C, Blood. 2014;124 (7):1062–1069 

Cytopenias and Molecular phenotype



Median survival 
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Survival data for 1,109 MFP patients stratified
by degree of anemia.

aSevere anemia vs. moderate anemia P=0.002; vs. mild anemia P<0.0001; vs. no anemia P<0.0001; 
Moderate anemia vs. mild anemia P=0.003; vs. no anemia P<0.0001;
Mild anemia vs. no anemia P=0.002

Survival data based on transfusion dependency assessed at 
diagnosis in 288 patients with MFP. 

OVERALL SURVIVAL ACCORDING TO 
ANEMIA1a

OVERALL SURVIVAL BY TRANSFUSION STATUS2

1. Nicolosi M, Mudireddy M, Lasho TL, et al. Sex and severity influence the prognostic impact of anemia in primary myelofibrosis: an analysis of 1,109 consecutive patients. Leukemia. 2018;32(5):1254-1258  2. Elena C, 
Passamonti F, Rumi E, et al. Red blood cell transfusion dependency implies poor survival in primary myelofibrosis irrespective of IPSS and DIPSS. Haematologica. 2011;96:167-170.

MFP: primary myelofibrosis; OS: overall survival

Graph adapted from Elena C, et al. Haematologica. 20112

Graph adapted from Nicolosi, M, et al. Leukemia. 20181

Severe anemia: N=159;

Anemia and transfusion dependency are associated with 
reduced overall survival1,2



Thrombocytopenia is also associated with poor prognosis in patients 
with myelofibrosis 

MF, myelofibrosis; OS, overall survival; PLT, platelet.

a Includes patients with primary or secondary MF.

Median OS By PLT Count in Patients With MFa

0 10 20 30 40 50 60

PLT >100×109/L
n=948

Months

PLT 51-100×109/L 
n=176

PLT <50×109/L
n=145

57 months

44 months

15 months

.

Masarova L, et al. Eur J Haematol. 2018;100(3):257-263.



Anemia worsens prognosis in myelofibrosis

Mora B et al. Current Hematologic Malignancy Reports 2024



Anemia impairs quality of life in myelofibrosis

Tefferi A, et al. Clinical Therapeutics 2014.

Pomalidomide + Prednisone for anemia in myelobifrois

PWM: phisical well being, FWB: funcional well being



Anemia reversible causes in MF patients: The first thing to 
rule out

• Iron, folate and/or vitamin B12 deficiency:
• Deficiencies replacement

• Autoimmune hemolysis:
• High reticulocyte counts, increased serum bilirubin, low haptoglobin, and markedly increased serum lactic 

dehydrogenase (LDH)

• Treat with steroids

But not all hemolysis is immune: ineffective erythropoiesis and non-immune splenic haemolysis

Cervantes F. Expert Review of Hematology, 9:5, 489-496



Pathophysiology of Anemia in Myelofibrosis Is Multifactorial 
and Partially Understood1,2

Impaired erythroid 
differentiation

Impairment of iron 
metabolism

Extramedullary 
hematopoiesis and 

splenomegaly

Displacement of marrow 
erythropoietic tissue by 

fibrosis

Inadequate
hematopoiesis and RBC 

sequestration

Pro-inflammatory
cytokine profile

Altered BM
cytokine expression

Elevated hepcidin

Hyperactivated
ACVR1

JAKi-induced
(ruxolitinib or fedratinib) 

myelosuppression

Fibrosis & Extramedullary Hematopoiesis Inflammation Hepcidin Other JAK Inhibitor Therapies

ANEMIA

1. Naymagon L, Mascarenhas J. Hemasphere. 2017 Dec 20;1(1):e1. 2. Ganz T. N Engl J Med. 2019;381(12):1148-1157. 

Hemodilution due to plasma volume 
expansion

Other mutations: SF3B1 Spleen 
hemolysis



Inflammation and ACVR pathway 

Adapted from Chifotides HT, et al. J Hematol Oncol. 
2022

EPOR/MPL

Interleukins
Interferon

Cytokine Receptor

Ligand

JAK2
JAK1

JAK2JAK2

STAT P

Sobreactivation 

Inflammatory Cytokines

Clonal Proliferation

STAT P

HEMATOPOIETIC STEM 
CELL

• Overproduction of inflammatory cytokines, that acts:

- Locally → progressive bone marrow fibrosis
- Systemically → debilitating constitutional symptoms.

• Clonal proliferation: myeloproliferation and genomic instability

• Extramedullary haematopoiesis and splenomegaly



Anemia of Myelofibrosis: Role of ACVR1 and 
Hepcidin1-5

• ACVR1 : key regulator of hepcidin production

• Chronic inflammation : hyperactivates ACVR1 
elevating hepcidin levels in MF driving an iron- 
restricted anemia

• Inhibiting ACVR1 results in decreased hepcidin, and
an increase in iron availability, thereby improving 
iron-restricted anemia

1. Asshoff, M. et. al. Blood. 2017;129(13):1823-1830. 2. Mesa, R. et. al. J Clin Oncol. 2017;35(34):3844-3850. 3. Harrison C, et. al. Lancet Haematol. 2018;5(2):e73-e81. 4. Oh, S. et al. Blood Adv. 2020;4(18):4282-4291. 5. Chifotides et al. J Hematology & 
Oncology. 2021;15(1):7.

Dysregulated ACVR1 Signaling5

BMP2, BMP6

SMAD1/5/8

ACVR1

Decreased iron 
availability

Elevated 
hepcidin

Iron-restricted 
anemia

Cytoplasm

Cell wall



A. Pardanani, C. Finke, R. A. Abdelrahman, T. L. Lasho, and A. Tefferi, “Associations and Prognostic Interactions Between Circulating Levels of Hepcidin, Ferritin and Inflammatory Cytokines in Primary Myelofibrosis,” American 
Journal of Hematology 88, no. 4 (2013): 312–316. A. Zhou, T. Kong, J. S. Fowles, et al., “Hepcidin Is Elevated in Primary and Secondary Myelofibrosis and Remains Elevated in Patients Treated With Ruxolitinib,” British Journal of 
Haematology 197, no. 4 (2022): e49–e52.

• 99 patients with PMF (n 49) and secondary MF
(n 50)

• Hepcidin was significantly elevated in MF
patients compared to normal controls (median
81.1 vs. 8.5 ng/mL) 

• In a separate study including 203 patients with
PMF, plasma hepcidin levels were found to be
12-  fold higher in PMF patients (median, 156
279 pg/mL) as compared to normal controls
(median, 13 449 pg/m)



Classical anemia treatment



mDOR 19.3m

• Response within the first 3 months.
• Toxicity: slight enlargement of the 

spleen?, thrombosis?

F. Passamonti et al. Critical Reviews in 
Oncology / Hematology 2022.

Erythropoiesis-stimulating agents (ESAs)



Danazol 600mg 400mg

6 months

200mg

Results (n 50)

Anemia response
   - Transfusion dependency
   - 
Transfusion independency

30% 
(15/50)
18% (5/27)
43% 
(10/23)

Median time to response 3 months
Median dose on responders 200mg
Median duration of response 14 months
Thrombocytopenia
   -  Increase >50x109 23% (3/13)

Adverse events 
Discontinued due to 
adverse events while on
response

18% (5/50)

Increase liver enzymes 16% (8/50)
Severe cholestasic 
hepatitis

2

Prostate 
adenocarcinoma

1

Liver peliosis

Cervantes F. Ann Hematol (2015) 94:1791–1796 
 



Immunomodulatory drugs

Tefferi A et al. Leukemia 2017, Mesa R et al. Blood 2010, Marchetti M et al. JCO 
2004

Talidomide: Around 15% responses
(more with addition of corticoids), 30%
Independence achievement. High drop-
out rates due to toxicity.

Lenalidomide: similar responses but
also toxicity.

Pomalidomide: not better
Results (n 40)

Overall response rate
Major Hb response
  - Partial Response
  - Clinical improvement

30% (12/40)
30% (7/23)
3
4

Splenomegaly improvement 42% (10/24)

   - Partial response
   - Clinical improvement

2
8



Steroids for anemia in MF patients
30 patients out of 511 MF patients 
recorded in GEMFIN data base 
(6%)

All response occurred in first 4 months
Median anemia response 12.3 months
No variables were correlated with outcomes

Hernandez Boluda JC Leukemia & Lymphoma, January 2016; 57(1): 120–124
.



• Significant benefit observed in OS and LFS in patients 
responding to chelation.

• Response to chelation: Ferritin < 1000 or reduction
>50% from baseline.

• Erythroid response 46.4%
• 18.9% achieve transfusion independence

Iron 
quelation



The key players in the medical management of MF: IJAKs

*

*

*

*Molecules not approved for use in Brazil 



Ruxolitinib. Estudio fase III

Srdan Verstovsek et al. N Engl J Med 2012;366:799-807 
Claire Harrison et al. N Engl J Med 2012;366:787-98. 



Haematological toxicity of ruxolitinib 
Signalling via JAK-STAT is crucial for normal haematopoiesis.

Srdan Verstovsek et al. N Engl J Med 2012;366:799-807 
Claire Harrison et al. N Engl J Med 2012;366:787-98. 



● Phase II. Single-arm trial. N: 51. Palpable splenomegaly and Hb <10
● Ruxo 10 mg every 12 hours for 12 weeks, followed by a gradual increase to a maximum of 25 mg every 12 hours
● 70% achieved a >50% reduction in spleen size at some point.
● Reduction in symptoms across the entire population: -54% at 24 weeks
● Overall, patients respond better to higher doses, but the 10 mg/12-hour dose is quite effective
● Haemoglobin levels and transfusion requirements do not worsen in the majority of patients





● Fewer than 10% of patients in COMFORT-2 and 14% in JUMP received ESAs. Post hoc analyses found no signifi- cant
increase in toxicity or reduced efficacy of ruxolitinib when combined with an ESA

● Analysis of EPO in COMFORT-II (darbepoetin alfa, n = 3; erythropoietin alfa, n = 9; unspecified, n = 1)
         13 of 146 patients treated with Ruxo also received ESA
● Post hoc analyses found no significant increase in toxicity or reduced efficacy of ruxolitinib when combined with an ESA
● A separate retrospective study reported significant anemia improvement in 54% of patients using ESAs with ruxolitinib, 

with durable responses lasting up to five years in 76% of cases.
● Conclusions: ESA are well tolerated and do not compromise response
● There is also a Phase II study combining Ruxo and Danatrol. N: 27. Stabilisation or improvement of Hb by 55% when 

adding danatrol. It may also improve thrombocytopenia.

Al-Ali HK, Haematologica. 2016;101(9):1065-1073. Gupta V, Blood. 2023;142(Supplement 1):5174-5174. 
Maffioli M A prognostic model to predict survival after 6 months of ruxolitinib in patients with myelofibrosis. Blood Adv. 2022;6(6):1855-1864. McMullin MF et al. Exp Hematol Oncol. 2015;4:26.. Crisà E, 
Cilloni D, Elli EM, et al. Br J Haematol. 2018;182(5):701-704. 
Gowin K, Kosiorek H, Dueck A, Mascarenhas J, Hoffman R, Reeder C, et al. Multicenter phase 2 study of combination therapy with ruxolitinib and danazol in patients with myelofibrosis. Leuk Res. 
2017;60:31–5. 



N: 97

IWG-MRT response rate 2013                                43 (48.9%)
Time to response (months)                                     5 months (2–14)
Duration of response                                                 69 months (53–X)
IWG-ELN ‘minor’ response rate 2024                70 (79.6%)



1. Chifotides. J Hematol Oncol. 2022;15:7. 2. Verstovsek. Future Oncol. 2021;17:1449. 3. Asshoff. Blood. 2017;129:1823. 4. Oh. Blood Adv. 2020;4:4282. 

Alternatives to Ruxolitinib: Momelotinib

Dysregulation of the JAK-STAT signaling pathway in FM leads to the 
overproduction of inflammatory cytokines, bone marrow fibrosis, 

systemic symptoms, and clonal proliferation, resulting in 
extramedullary hematopoiesis and splenomegaly1,2 

Chronic inflammation also causes ACVR1 
hyperactivation, elevated hepcidin, and 

dysregulation of iron metabolism, contributing to 
MF-associated anemia.3,4

BMP2, 
BMP6

ACVR1

SMAD1,5

Hepatocyte 
cellular 

membrane

Hepcidin 

EPOR/MP
L

Interleu
kins

Interfero
ns

Cytokine 
receptors

Ligan
d

JAK2JAK1
JAK2JAK2

JAK2
Inhibit

ion
STAT STAT

Serum iron,
hemoglobin,

erythropoiesis

P P
MOMELOTINIB

JAK1
MOMELOTINIB

JAK2
P

MOMELOTINIB
ACVR1

Momelotinib: Mechanism of Action 



Momelotinib

J Clin Oncol 35:3844-3850.  2017

SIMPLIFY-1 IJAK naive



The lancet January 2023 
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Momelotinib in real-world practice in Spain: hematological 
response

Response to anemia: TD Response to anemiaa : No TD

All: 
3 months

(n=67)

All: 
6 months

(n=36)

All: 
Last 

follow-up 
(n=90)

JAKi exp:
3 months

(n=55)

JAKi exp:
6 months

(n=28)

JAKi exp:
Last 

follow-up 
(n=71)

No JAKi: 
3 months

(n=12)

JAKi not 
present: 
6 months

(n=8)

JAKi not 
present: 
Last follow-
up (n=19)

All: 
3 months

(n=23)

All: 
6 months

(n=11)

All: 
Last follow-
up (n=32)

JAKi exp:
3 months

(n=17)

JAKi exp:
6 months

(n=7)

JAKi 
exp:

Last follow-
up (n=24)

No JAKi: 
3 months

(n=6)

JAKi not 
present: 
6 months

(n=4)

JAKi 
nai: 

Last follow-
up (n=8)

26.9

31.3

31.3

10.4
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8.3

25.6

35.6

32.2

6.7

29.1

30.9

29.1

10.9

32.1

35.7
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Pérez-Lamas L, Segura Diaz A, García Delgado R, et al. Real-world outcomes of momelotinib in myelofibrosis patients with anemia: results from the MOMGEMFIN study. Blood Cancer J. 2025;15(1):67. Published 2025 Apr 17. 
doi:10.1038/s41408-025-01275-z

48.4% achieved transfusion independence at 3 
months and 45.7% at 6 months

The median Hb increased from 8.9 to 10.2 g/dL at 
3 months and remained at 10.1 g/dL at 6 months

There were differences in the response rates between patients treated with MMB + EPO and those treated with 
MMB monotherapy at 3 months but not at 6 months
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Momelotinib in real-world practice in Spain

28 of 45 (62.2%) patients experienced a 
reduction in spleen size (median reduction of 5 
cm). JAKi-naïve patients achieved a greater 
reduction in spleen size (12 cm vs. 8 cm).

Pérez-Lamas L, Segura Diaz A, García Delgado R, et al. Real world outcomes of momelotinib in myelofibrosis patients with anemia: results from the MOMGEMFIN study. Blood Cancer J. 2025;15(1):67. Published 2025 Apr 17. 
doi:10.1038/s41408-025-01275-z

116 of the 126 patients (92%) experienced an 
improvement in at least one of the initial 
symptoms. The symptomatic responses were 
similar in both JAKi-treated and JAKi-naïve 
patients.



• In SIMPLIFY-1, median OS was NR (95% CI, 35.3 months-NE) vs 44.1 months (95% CI, 13.7 months-NE) in patients with baseline 
Hb <10 g/dL who did or did not achieve Hb >10 g/dL by week 24 (HR, 0.54; 95% CI, 0.27-1.06) 

– OS was longer in patients who achieved this Hb threshold than those who did not in both moderate (median, NR vs NR; HR, 
0.55; 95% CI, 0.22-1.36) and severe (median, NR vs 44.1 months; HR, 0.76; 95% CI, 0.25-2.27) subgroups 

• Achieving Hb >10 g/dL by week 24 was associated with longer OS regardless of baseline anemia severity or JAK inhibitor 
experience (HR, 0.28; 95% CI, 0.09-0.82)  

CI, confidence interval; Hb, hemoglobin; HR, hazard ratio; JAK, Janus kinase; NE, not estimable; NR, not reached; OS, overall survival. 
a Defined based on patients who achieved Hb ≥10 g/dL by week 24, excluding all Hb values in the 4 weeks post transfusion. 1. Palandri F, et al. Presented at the European 
Hematology Association 2025 Congress (Poster PF828) June 12-15, 2025, Milan, Italy. 
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Treatment of anemia
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Tabla extraída de: Manual de recomendaciones en neoplasias mieloproliferativas crónicas filadelfia negativas de GEMFIN. Edición 2025

First line
• Ruxolitinib: the treatment of choice for most 

patients, based on high efficacy, a favourable 
toxicity profile and extensive clinical 
experience

• *Fedratinib: may be considered as an option 
in cases of moderate thrombocytopenia 
(50–75,000)

• Momelotinib: Consider as a first-line option in 
cases of anemia < 10 g/dl or severe 
thrombocytopenia < 50,000

Second Line
• *Fedratinib: if the primary aim is 

symptom management and/or 
splenomegaly

• Momelotinib: if anemia develops whilst 
taking ruxolitinib and/or fedratinib. 
Ideally after dose optimisation and 
consideration of treatment with 
erythropoietin



Spanish GEMFIN  guidelines 2025

GEMFIN: Grupo Español de Enfermedades Mieloproliferativas Crónicas Filadelfia Negativas
1. Manual de recomendaciones en neoplasias mieloproliferativas crónicas filadelfia negativas de GEMFIN. Edición 2025
*Pacritinib is not approved for use in Brazil

Tabla adaptada de: Manual de recomendaciones en neoplasias mieloproliferativas crónicas filadelfia negativas de GEMFIN. Edición 2025

Transfusion-dependent an
-Switch to momelotinib 
-Combination of erythropoietic agents

Switching to momelotinib may also be 
appropriate in cases of non-transfusion-
dependent anemia

Thrombocytopenia < 50,000
-Adjust dose
-Switch to momelotinib
-If *pacritinib is available, consider this 
option





These molecules are no approved in Brazil for the treatment of 
myelofibrosis. 



• TGF-β superfamily ligands comprise activins, cytokines, TGF-β, BMPs, and growth and differentiation factors
(GDFs), which regulate cell proliferation and differentiation, including hematopoietic progenitor cells. 

• By binding to activin receptors, they activate downstream SMAD signaling, leading to suppression of late stage
erythropoiesis, ineffective red blood cell production and anemia 

• Transforming Growth Factor‑β (TGF‑β) Ligand Traps bind ligands, such as activins and GDFs, inhibit SMAD2/3
signaling, and promote erythroid maturation and late-stage erythropoiesis. 

• Tightly regulated process through Epo: main regulator of early-  stage erythropoiesis TGF-  β
superfamily: regulators of late-stage erythropoiesis . Negatively regulate erythrocyte
differentiation and maturation, resulting in increased apoptosis of late stage erythroblasts

Erythropoiesis  regulation

Chifotides HT et al. Curr Hematol Malig Rep, 2025

These molecules are no 
approved in Brazil for the 
treatment of myelofibrosis. 



Conclusions
• Anemia is one of the main signs of Myelofibrosis and is associated with worse prognosis and quality

of life.

• Its pathogenesis is complex, and many factors must be taken into consideration when treating MF-
associated anemia.

• Classic treatments are limited with EPO being the best choice in asymptomtic/no splenomegaly
patients or in those with ruxo-associated anemia (beware of ruxolitinib failure!)

• Momelotinib both JAK and ACVR1 inhibition controls symptoms and splenomegaly as well as
improves anemia.

• This make momelotinib the best choice for first-line anemic patients and after ruxolitinib failure due
to cytopenias.

• New treatments might arrive in the close future.

Author’s slide 


