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Variable IPSS DIPSS DIPSS-plus

Age > 65 years ü ü ü

Constitutional symptoms ü ü ü

Hb < 10 g/dL ü üa üa

Leukocyte count > 25 × 109/L ü ü ü

Circulating blasts ≥ 1% ü ü ü

Platelet count < 100 × 109/L ü

RBC transfusion need ü

Unfavorable karyotype

+8, −7/7q−, i(17q), inv(3), −5/5q−, 12p−, 11q23 rear.
ü

Clinical risk stratification for 
myelofibrosis

Risk 
category Score

Median
OS

(years)
Score Median OS

(years) Score Median OS
(years)

Low 0 11.2 0 NR 0 15.0

Int-1 1 7.9 1−2 14.2 1−2 6.6

Int-2 2 4.0 3−4 4.0 3–4 2.1

High ≥ 3 2.2 ≥ 5 1.5 5−6 1.3
Cervantes F, et al. Blood. 2009;113:2895-901. 

Gangat N, et al. J Clin Oncol. 2011;29:392-7. 
Passamonti F, et al. Blood. 2010;115:1703-8. 
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IPSS DIPS
S

DIPSS-
plus

a accounts for 2 adverse points.



High Molecular Risk (HMR) : How Many Patients Would be Reclassified?

IPSS Risk
Categories

ASXL1
N. (%)

EZH2
N. (%)

SRSF2
N.(%)

IDHs
N. (%)

N (%) Of
HMR patients

LOW 24/162 
(14.8%)

6/165
(3.6%)

7/151
(4.6%)

2/157
(1.3%)

35/166
(21.1%)

INT- 1 28/142
(19.7%)

6/143
(4.2%)

6/136
(4.4%)

6/142
(4.2%)

34 /146
(23.4%)

INT- 2 23/100
(23.0%)

4/99
(4.0%)

9/97
(9.3%)

2/96
(2.1%)

31 /104
(29.8%)

HIGH 27/65
(41.5%)

8/66
(12.1%)

16/63
(25.4%)

1/60
(1.7%)

39/68 
(57.3%)



Risk category Points % of 
patients

OS  yrs) HR

low 0-0,5 27 26,4 1

Int-1 1-1,5 14 9,7 4,7

Int-2 2-3,5 46 6,4 9,9

high >4 13 1,9 36,5

MIPSS is better performing in predicting overall survival compared with IPSS

Towards refined prognostic scores: MIPSS

Vannucchi AM et al, ASH 2014

Variables
• age
• Hb
• PLTs
• Symptoms
• Triple negative JAK2/MPL , ASXL1, SRSF2
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Guglielmelli P et al. JCO 2018

MIPSS70+ version 2.0

Mutation enhanced international prognostic scoring system for 
patients <70 yrs

Hb
Circulating blasts
Symptoms

Molecular
abnormalities
Cytogenetic

Tefferi JCO 2018 



NCCN guidelines for the treatment of high risk
myelofibrosis



Bacigalupo et al. Frontiers in Immunology 2021



43 studies with 
8739 pts

Transplantation and Cellular Therapy, 2021 



Shah et al. BJH 2021



NCCN guidelines for the treatment of high risk myelofibrosis







Verstovsek S.et al. J Hematol Oncol 2017

30% reduction of the risk of death compared to BAT after 5 yrs

Ruxo
BAT

Ruxo
BAT

Int II

high



Survival Estimates in Patients in COMFORT-II
Stratified by Treatment and Molecular Score

§Median follow up= 151 weeks; Kaplan Meier estimates at 144 weeks

• In multivariate analysis of overall survival by treatment and molecular risk,  the HR for treatment (ruxolitinib vs BAT) 
was 0.57 (95%CI= 0.30-1.08) and for LMR vs HMR the HR was 0.62 (95%CI=0.33-1.16)

Ruxolitinib arm§ BAT arm§

HMR LMR HMR LMR

0.79 0.85 0.58 0.71

Guglielmelli P, et al. Blood. 2014; 123:2157-60

ruxo
BAT





JAK2 inhibitors



Fedratinib (JAK2 and FLT3 inhibitor)

• 2011 Jakarta studies: 
• Jakarta I: Fedratinib vs placebo in first line MF 
• Jakarta II in Jakavi refractory or intolerant  MF 

• 2013: FDA put on hold the trials
• 2017 hold was lifted

• FREEDOM I and FREEDOM II 
(Refractory/Intolerant) 

• 2019 FDA approval for patients with int II 
or high risk MF in first line or R/I 



Pardanani et al. BJH 202140% 9%

37% 1%



Pardanani et al. BJH 2021



Harrison et al. Lancet Haematol. 2017 

Efficacy on symptoms

Efficacy on spleen volume

55%

26%



What’s next?

Anemia
Thrombocytopenia



Mesa et al. Lancet Hematol 2017

25% 1%

Pacritinib BAT



Mesa et al. Lancet Hematol 2017



Pacritinib vs best available therapy in patients with 
myelofibrosis and thrombocytopenia

Mascarenhas et al.  Jama Oncol 2018



Pacritinib can be used in patients with thrombocytopenia

Gerds et al. Blood adv 2020



Mesa R. et al. JCO 2017

28% 42%

26% 29%



Mesa R. et al. JCO 2017

Memelotinib may offer:
• Less symptoms control
• Comparable spleen response 
• Benefit in terms of transfusion independence 



New molecules in clinical trials
BET inhibitors prevent protein-protein interaction
between BET proteins and acetylated histones and 
transcription factors



Blood Advances 24 August 2021



Selinexor targets nuclear export (Exportin 1) 
enhances p53 activity

Nachmias B. et al. Leukemia 2020



MYLOX-1 study: An open-label, phase IIa study of the 
safety, tolerability, pharmacokinetics and 
pharmacodynamics of oral GB2064 (a LOXL2 
inhibitor) in participants with myelofibrosis

Patients refractory or intolerant to ruxolitinib





Disease progression to advanced phase/AML



Mascarenhas J.O. et al Blood Advances 2020 



Summary for high risk myelofibrosis
First line therapy :
Allo HSCT
Ruxolitinib – Fedratinib

Second  line  
Fedratinib
Momelotinib (pts with anemia)
Pacritinib (pts with thrombocytopenia)
Clinical trials with new agents 

Accelerated or blastic phase
Chemotherapy+ HSCT
Low dose chemotherapy
HMA + ruxolitinib
Clinical trials



High risk PV



Ghaith Abu-Zeinah et al. Leukemia 2021 

IFN= Interferon
HU= Hydroxyurea
PHL-O Phlebotomy only Grade II/III 

fibrosis over 
time


