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Myelofibrosis: Where do we stand?



What Lies ahead?

5 years, 10 years? But we are going to be there



What lies ahead

We need to make 
this “miracle” 
without trasplant
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It all began just 20 years ago

CALR, calreticulin; MPL, thrombopoietin receptor.
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Drivers mutations in MPN
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Drivers impact prognosis but there is more than the drivers
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Myelofibrosis: 
manifestations and
complications



Cortesía Dr Hernández Boluda



Given the clinical heterogeneity and the lack of an effective treatment for all of them, there is no standard 
treatment: The choice of treatment should be guided by the clinical manifestations

Asymptomatic patients 
(~30% at diagnosis) 
without marked 
leukocytosis or 
thrombocytosis, or 
severe cytopenias, may 
be monitored

General treatment approach



Intermediate-1 risk: not generally applicable, but should be considered in patients < 65 
years of age with: transfusion-dependent anemia, severe thrombocytopenia, or peripheral 
blastosis > 2% 

Transplant candidates according to the 2024 EBMT/ELN guidelines

Age < 70 years with no severe comorbidities (occasionally >70 years on a case-by-case basis)

Int-2 or high risk according to DIPSS or DIPSS Plus

High-risk MIPSS70 or MIPSS 70 v2.0

MYSEC risk category 2 or high in secondary MF

MTSS low or intermediate risk





Myelofibrosis treatment directed by clinical 
manifestations

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



● 1. Erythropoietin  Particularly indicated for low levels (<125–150 U/L); their value is diminished when used in 
combination with Ruxo. Response rate: 40–55% (increase in Hb > 2 g/dL and/or transfusion independence), median 
duration 19 months Cervantes. BJH 2006, Cervantes. BJH 2004, E. Crisa BJH 2008, JC Hdez-Boluda E J Hematol 2017

● 2. Danatrol: 600 mg/day (maintenance 200 mg/day). Response at 3–6 months
       Response rate around 30%. Also improves platelets. Duration of response 14 months.   Cervantes. Ann Hematol 2015

● 3. Immunomodulators:
         •Thalidomide: A “pooled analysis” of 5 different studies of thalidomide monotherapy: 29% response in anemia, 38%    

improvement in thrombocytopenia, 41% improvement in splenomegaly. Responses may be better with 
combinations of steroids +/- Danatrol +/- EPO. 

JF Abragall et al. Hematologica 2006., X. Luo et al. Blood Cancer J 2018. 2. M. Marcheti. JCO 2004. Petra Bělohlávková , Acta Medica 2016

         • Lenalidomide: Responses: 22% for anemia, 33% for splenomegaly, and 50% for thrombocytopenia.
         Cytogenetic remission in del(5)(q13q33), reduction in JAK-
         -EA gr ¾: neutropenia (31%) and thrombocytopenia (19%)
          With steroids: Responses: 30% anemia and 42% splenomegaly. Reduction in allelic load and improvement in 
fibrosis described                  A. Tefferi. Blood 2006. A. Quintas Cardama. JCO 2009

“Traditional” treatments for anemia and thrombocytopenia

Others: steroids. Chelation.



Treatment of myeloproliferative manifestations
● In patients with myeloproliferation who have no other significant symptoms, management is similar to that of 

myeloproliferation in other non-myeloproliferative conditions (TE, PV), using classic cytoreductive agents and following 
similar management guidelines.

● Management with cytoreductive agents is more challenging when anemia is also present; in such cases, combination 
therapies may be useful.

● The most commonly used treatment is hydroxyurea; it may increase anemia, which may require reducing or 
discontinuing the treatment, or adding EPO. Responses in splenomegaly occur in about 40% of cases, but they are short-
lived (median response duration of one year).

● Alkylating agents are also used: melphalan, busulfan in older patients
● Antiagregation

 



Meta-analysis of 141 patients from 10 studies                                                         Bewersdorf et al. Clin Lymphoma Myeloma Leuk. 2020)

 ORR (CHR + PHR) 49.9%
 Spleen reduction rates 20–67%

P1101MF (NCT04988815): Ropeginterferon Alfa-2b for Pre-fibrotic PMF and DIPSS Low/Intermediate-1 Risk MF 
                                                                                         ASCO 2025, Harinder Gill et al. JCO 2025

 71 patients with MF requiring cytoreduction. 
 Hematologic responses at w24: Hb >10 (73.9%), WBC <10,000 (82.6%), and platelets <400x10^9 (100%)
 MPN SAF TTS >50% 42.9%
 JAK2V617F reduction 34% at w24, 44% at w52; CALR reduction 53% at w24, 43% at w52

Interferon and Myelofibrosis

→ Cytosis Control
→ Some studies show benefit in terms of VAF reduction and reduction of bone marrow 

fibrosis. 

  RUXOPEG (NCT02742324): Ruxolitinib + Pegylated Interferon Alpha 2a in Treatment-Naïve Myelofibrosis Patients 
                                                                                                                                                                                                      Kiladjian et al. Blood. 2022

Phase 1/2. 37 patients. 
>50% reduction in spleen size in 70% of patients at week 24.
Reduction in JAK2V617F from a median of 84% to 53% at 12 months.  
BM biopsies under review; preliminary results showing fibrosis reduction. 

• Rule out contraindications (autoimmune diseases /
severe psychiatric disorders). 

• Start at a dose of 45–90 μg/week (baseline counts
/ other treatments).

• Monitor for potential toxicities: complete blood 
count, liver function tests, mood changes, thyroid 
dysfunction, type 1 diabetes. 



The key players in the medical management of MF: IJAKs



Ruxolitinib. Phase 3 studies: COMFORT-I and II





For which patients should ruxolitinib be used?

● Patients with significant systemic symptoms and/or symptomatic splenomegaly, regardless 
of risk group

Other patients who may benefit from ruxolufib:
      -Portal hypertension: improvements have been reported even in cases of bleeding varices
      -Pulmonary hypertension
      -Extramedullary hematopoiesis



● Fase II. Un solo brazo. N: 51. esplenomegalia palpable y Hb <10
● Ruxo 10 mg/12 x 12 s, después escalada progresiva hasta máximo de 25 mg/12 hrs
● 70% alcanzan reducción del bazo >50% en algún momento. 
● Reducción de síntomas en toda la población: -54% a 24 sem
● Globalmente responden más a más dosis, pero la dosis de 10 mg/12 es bastante efectiva
● Niveles de hb y requerimientos transfusionales no empeoran en la mayoría de los pacientes



• N: 3494. Retrospective.
• 2,337 (66.9%) started on a reduced 

dose: these were older patients with 
higher risk scores and worse ECOG 
scores 

• Attempting a matched adjustment by
baseline characteristics: OS 78.2 
months (95% CI 65.9–89) for those 
starting at full dose vs. 52.6 months 
(95% CI 49–56.6) for those starting 
at a reduced dose (p<0.001). 

• Most patients started on a reduced 
dose, and this has an impact on 
survival



● 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

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. 

• 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.

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. 



Riesgo de infecciones con Ruxolitinib
Descritas infecciones oportunistas:
    -Herpes zoster 
    -Reactivaciones VHB
   -Cryptococcus neoformans  -
Toxoplasmosis
   -Tuberculosis 
    -Leucoencefalopatía multifocal 
progresiva



FEDRATINIB

● Inhibidor de Jak-2 (más específico) y FLT3,y prot  BET
● Aprobado MF de riesgo  intermedio o alto, 1ª o 2ª, 
● pretratados o no con IJAK en base a estudio JAKARTA 
● y JAKARTA-2. 
● Dosis recomendada 400 mg (Acl 15-30 ml/min: bajar a 200 mg)

i-Jak naive

Síntomas:
(reducción ≥50% MPN-TSS
semana 24) : 36% y 34% 
con 400 mg y 500 mg 
respectivamente. 7%  
placebo. 



Respuesta esplénica: 
55%

Resp síntomas > 50%:
26%

66% 33%

Problemas de seguridad:
     -Toxicidad gastrointestinal
     -Posibles casos de encefalopatía de Wernicke: suplementar tiamina o monitorizar



•Fedratinib 400 mg in patients with platelet counts of 50 to <100 × 109/L (“Low-Platelets” cohorts), including 14 of 96 patients (15%) in 
JAKARTA and 33 of 97 (34%) in JAKARTA2

•At 24 weeks: similar splenic response with low and high platelet counts: JAKARTA (36% vs. 49% ; p = 0.37) or JAKARTA2 (36% vs. 28%; p = 
0.41). No differences in symptom response either

•Worsening or onset of thrombocytopenia: more frequent with low platelet counts: 44% vs. 9%, but without associated serious adverse events. 
Thrombocytopenia was managed with dose modifications; only 3/48 discontinued treatment for this reason

• These results compare favorably with those of the JUMP study: Rates of worsening thrombocytopenia and anemia in JUMP were 73% and 
53%, respectively. Fifty-five percent of patients required dose reductions and 30% required treatment interruptions



Momelotinib
bone morphogenetic proteins 

Small mothers against decapentaplegic 
(SMAD)1/5/8 pathway,

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.  



J Clin Oncol 35:3844-3850.  2017

SIMPLIFY-1 IJAK naive
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Gráficas adaptadas de Harrison CN, et al. Adv Ther. 2024.1

1. Harrison CN, Vannucchi AM, Recher C, et al. Momelotinib versus Continued Ruxolitinib or Best Available Therapy in JAK Inhibitor-Experienced Patients with Myelofibrosis and Anemia: Subgroup Analysis of SIMPLIFY-2. Adv Ther. 2024;41(9):3722-3735..

Hb: hemoglobina; IC: intervalo de confianza; IT: independencia transfusional; RUX: ruxolitinib; SVR35: respuesta del volumen del bazo con reducción ≥35%; TSS: puntuación total de síntomas; TSS50: puntuación total de síntomas con reducción ≥50%.

SIMPLIFY-2: Momelotinib versus best available therapy in patients exposed to ruxolitinib
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The lancet January 2023 

• Plt> 25.000

• 48% en el grupo de momelotinib vs 52% en el de danazol eran 
transfusión dependientes 

• Adicionalmente 38% de los de momelotinib y 32% de los de 
danazol habían requerido transfusiones en las últimas 8 sem, pero 
sin cumplir criterio de DT
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Momelotinib in real-world practice in Spain: hematological response

Response to anemia: TD Response to anemiaa : No TD
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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

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.



‘Real-world’ cohort . N:  46. (16 patients were high-risk, 24 intermediate-risk 2) . Momelotinib patients with sequential PB samples over 48-week
: assess  changes in immune cell

Comparator: 10 healthy controls (HC)

85%  had prior ruxolitinib exposure (median time: 1.5 years)

At baseline, patients had significantly lower frequencies of total lymphocytes, CD3+ and CD4+ T cells, and NK cells compared to HC (B cells 
were comparable)

Clear recovery of T and NK cells after momelotinib initiation reaching levels
equal to controls

In Ruxolitinib treated and naive patients

• Ruxolitinib has markedly lower IC50 for both JAK1 and JAK2 vs 
Momelotinib: 

• IC50 for JAK 2 of 3.2 nM vs11 nM 
• This heightened inhibition of JAK1 and JAK2 signaling, which
• is central to the cellular function of both T and NK cells, may explain 

some of the
• effects

Some indirect comparisions suggest fewer skin cancers with Momelotinib
Contradictory data with infections



Pacritinib vs. best available therapy (excluding 
ruxolitinib) in JAKi-naive patients

No lower platelet count limit

Primary endpoint: SVR > 35% (19% with pacritinib 
vs. 5% with best available therapy; p=0.0003)

JAK2/ACVR1/FLT3/IRAK1/CSF1R inhibitor. No JAK-1. More potent inhibitor of ACVR1 as compared to momelotinib. IRAK1
play a role also in anemia

PACRITINIB

Persist-2

Trial halted due to alleged excess mortality from hemorrhagic and 
cardiovascular complications, which was later not confirmed



In PERSIST-2: pacritinib vs best available therapy including ruxolitinib, in patients with thrombocytopenia, a signicantly
greater proportion of patients who were TD at baseline became transfusión independent (per Gale criteria) on 
pacritinib vs those treated wit   best available therapy (37% vs 7%, P = .001)

According to the modified “SIMPLIFY” criteria used in this analysis (no transfusions and Hb < 8 g/dL over any “rolling” 
12 weeks), significantly more pacritinib-treated patients achieved TD  compared to BAT (24% versus 5%, p = 0.013)

≥ 50% reduction in transfusión burden through week 24 (49% versus 9%, respectively, p < 0.0001)



Momelotinib was also superior in tolerance with better Odds for most side effects

Despite recent reports on the drug’s mechanistically unique erythropoietic activity,  the anemia response rate seen 
with PAC in the current real-world study was underwhelming; only one (2.4%) of 41  JAKi-treated and none of 19 
JAKi-naïve patients met the revised IWG-MRT criteira for anemia response

Abdelmagid M, et al. Predictors of response to pacritinib therapy and survival among 60 Mayo Clinic patients with myelo brosis treated outside of clinical trials. 
Haematologica. 2025. 



GEMFIN: Grupo Español de Enfermedades Mieloproliferativas Crónicas Filadelfia Negativas

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

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 
anaemia < 10 g/dl or severe thrombocytopenia < 50,000

Second Line
• Fedratinib: if the primary aim is symptom 

management and/or splenomegaly

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

Spanish GEMFIN  guidelines 2025





But what do we need to do to really improve the 
results

-Modify the natural history of the disease: ¿but what is this?: Not clearly defined

Probably should include
- Revert fibrosis
- Reduce the allelic burden
- Reduce citoquine production
- Reduce the risk of progresion to advanced phases

- And the end of the day improve overall survival

Is Ruxolutinib doing that?

• No reduction of 
advanced phases

• Modest improvement in 
survival



And what is coming



?

But the way is not easy: not everything will reach the shore







14.3% (2/14) achieved spleen volume reduction ≥25%, 19% (4/21) 
achieved ≥50% reduction in MF-SAF TSS. Additionally, 36.8% (14/38) 
of pts achieved mean platelet increase of ≥30 × 10⁹/L



-Mejoría en Hb
-Mejoría en fibrosis
-Mejoría en VAF

En general moderadas







Potencial effect in disease 
modification 





Selinexor


