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Introduction 

• Despite the approval of Janus kinase inhibitors and novel 
agents for patients with myelofibrosis (MF), disease-modifying 
responses remain limited, and hematopoietic stem cell 
transplantation (HSCT) remains the only potentially curative 
treatment option. 

• The number of HSCTs for MF continues to increase worldwide, 
but its inherent therapy-related morbidity and mortality limit its 
use for many patients.



Introduction

• Patients with MF often present at an older age, with cytopenia, 
splenomegaly, and severe bone marrow fibrosis, posing 
challenges in managing them throughout the HSCT procedure. 

• Although implementation of molecular analyses enabled 
improved understanding of disease mechanisms and 
subsequently sparked development of novel drugs with 
promising activity.

• Prospective trials in the HSCT setting are often lacking, making 
an evidence-based decision process particularly difficult.



Topic  question in Allogenic MPN patients 

• 1-HSCT in High-Risk Myeloproliferative (payandeh-
kermanshah)

• 2-Graft-versus-leukemia effect in MPD patients (Nasiri far-
Sanandaj)

• 3-Controversies in treat choices,timing and indications (Farahat-
Yazd)

• 4-Pre-and post-transplant to improve outcomes (razavi-uromie)

• 5- Conditioning regimens in MPD patients (rastegar-Ahvaz)

• 6-DLI in myelofibrosis (Asghari-uromie)

• 7- MPN Registry in north of Iran (Montazeri-sari)



Case 1

• A 69-year-old man with post-PV MF was referred for HSCT, 
having received the PV diagnosis 10 years ago and subsequent 
MF diagnosis 3 years ago. 

• He was initially treated with phlebotomy and acetylsalicylic acid 
but showed disease progression: bone marrow fibrosis grade 3, 
beginning fatigue, spleen size 15 cm by ultrasound, and night 
sweats.

• his Karnofsky index was 100% without any other comorbidity.

• hemoglobin at 9.1 g/dL, leukocytes at 22 × 109/L, platelets at 
188 × 109/L, circulating blasts of 9%.



Case 1

• trisofmy 8, and JAK2V617F and EZH2 mutations.

• Meanwhile, he became transfusion dependent. His risk was 
high according to MYSEC-PM (16.65 points). 

• According to the MTSS, he was categorized as being at 
intermediate (if an HLA compatible donor was available) or high 
risk (with the availability of a mismatched unrelated donor).



Comment on case 1

• Is there an indication for HSCT in this 69-year-old man? 

• If yes, what is the optimal preparation to reduce morbidity, risk 
of mortality, and relapse?



Disease- and treatment-specific 
scoring systems



Our summary points for case 1

• Age, per se, is not a contraindication for HSCT, and we 
recommend transplantation in patients aged >65 years and 
even in those aged >70 years, depending on performance 
status and comorbidities after balancing disease-specific and 
transplant-specific risks. 

• In general, we recommend transplantation for patients with 
DIPSS and MYSEC-PM intermediate-2/high and MIPSS70 
high-risk scores, when patients have low/intermediate risk per 
the MTSS.



Our summary points for case 1

• We do not use blast reduction for chronic-phase MF. 

• For accelerated- and blast-phase MF, investigational blast 
reduction with chemotherapy or with a combination of 
venetoclax and hypomethylating agents can be considered. 

• Early HSCT is the most important factor for best outcome.



Our summary points for case 1

• We aim for our patients to undergo HSCT at the time of best 
spleen response to JAK inhibitor treatment. 

• If JAK inhibitors fail and spleen size is extensive, we consider 
spleen irradiation for a few cases and splenectomy only for 
selected patients taking high complications of the procedure 
into account.



Management of cytopenia, iron 
overload, circulating blasts, and 
splenomegaly



Case 2

• A 51-year-old male patient with JAK2-, ASXL1-, and EZH2-
mutated PMF, with a DIPSS intermediate-2 score (score 3: 
hemoglobin level at 8 g/dL and leukocytes at 30 × 109/L).

• High risk per the MIPSS70 (score 6: non-CALR type 1, high 
molecular risk, hemoglobin level at 8 g/dL, and leukocytes at 
30 × 109/L), was referred for HSCT.

• He had a younger 47-year-old HLA-identical brother. 

• According to MTSS, he was at intermediate risk (score 4: 
leukocytes at 30 × 109/L, and ASXL1 and JAK2 mutation).



Comment on case 2

• How should the transplant be performed considering graft-
versus-host disease (GVHD) prophylaxis and donor platform in 
this relatively young patient with high molecular genetic risk?



Optimized general pre and 
peritransplant approach.



Our summary points for case 2

• We use ATLG as GVHD prophylaxis for all patients and a 
reduced dose (30 mg/kg) for patients with a matched related 
donor.

• If available, we prefer matched related donor whereas most of 
our HSCTs are on basis of matched unrelated donors. 
Haploidentical transplants remain investigational but can be 
used in environments with limited access to matched unrelated 
donors.

• We usually perform transplantation with >5 × 106 CD34+/kg cells 
and use peripheral blood for almost all procedures, if available.



• A 53-year-old male patient was diagnosed with PMF 4 years 
ago. 

• He presented with fibrosis grade 3, hemoglobin level of 11.8 
g/dL, leukocytes at 34 × 109/L, 1% circulating blasts, platelets at 
480 × 109/L, and a spleen size of 2 fingers below the left costal 
arch.

• Molecular analyses 
revealed JAK2V617F and ASXL1 mutations. He had 1 HLA-
identical brother (aged 53 years). Risk was classified as DIPSS 
intermediate-1, MIPSS70 intermediate, and MTSS intermediate. 

Case 3



Case 3

• At that time, balancing risks and benefits were in favor of 
postponing HSCT. Two years later, he presented with similar 
blood levels, increased spleen size, and constitutional 
symptoms. 

• Molecular genetics showed increased variant allele frequency. 

• Now, the patient was classified as being DIPSS intermediate-2 
risk, MIPSS70 high risk, and MTSS intermediate risk. 

• He received ruxolitinib and HSCT indication.



Comment on case 3

• Because HSCT indication is given, what type of conditioning 
should we use, and how can the risk of relapse and 
complications be reduced?



Selected studies investigating 
conditioning regimens and intensities 
in MF



Graft failure and poor graft function





Donor lymphocyte infusion (DLI)





Relapse monitoring, prevention, and 
management

• Approximately 10% to 30% of patients experience relapse after 
HSCT within a median of 7 months.

• However, also late relapse can occur, and we observed a 14% 
cumulative incidence of relapse after 5 years.



Relapse monitoring, prevention, and 
management

• Molecular monitoring by sensitive polymerase chain reaction 
analysis for 1 of the driver mutations (JAK2, CALR, or MPL) or 
highly sensitive chimerism for triple-negative MF after HSCT are 
able to detect minimal measurable disease, which has been 
shown to precede hematological relapse. This enables early 
intervention.



Our summary points for case 3

• All our patients who receive first HSCT, receive RIC with 
busulfan (area under the curve targeted) and fludarabine.

• Currently, we invesitgate to continue JAK inhibition throughout 
transplantation and taper up to day 28 or to engraftment in 
patients with spleen response and/or on ruxolitinib before 
HSCT.



Our summary points for case 3

• CD34+-selected boost is a valid option for poor graft function if 
the bone marrow is hypocellular, whereas in case of 
hypercellularity and persistent splenomegaly, posttransplant 
splenectomy can be considered.

• Long-term molecular monitoring using polymerase chain 
reaction analysis for driver mutations and/or high-sensitivity 
chimerism analysis is crucial to adequately monitor patients for 
relapse.

• DLI should be administered for molecular persistence and 
target molecular remission. A second HSCT can be considered 
for fit patients after DLI failure.





Conclusion

• MF remains a challenging disease, especially in this intensive 
treatment setting, and therefore complex networks of patient-, 
disease-, and transplant-related factors need to be considered. 

• Patients should be carefully assessed for treatment response 
and ideally undergo HSCT at time of response to JAK inhibition.


