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MPNs – The diseases

• Other types of MPNs

• Chronic myeloid leukemia

• Chonic neutrophilic leukemia

• Chronic eosinophilic leukemia (hypereosinophilia)

• Mastocytosis

Classic types of chronic myeloproliferative neoplasms 
(MPNs)
• Essential thrombocythemia (ET)

• Primary myelofibrosis (PMF)

• Polycythemia vera (PV) 

Tefferi et al., JAMA Oncol. 2015 Apr;1(1):97-105
Mesa RA, et al. Cancer.2007;109: 68-76
Mesa RA. Blood.2009;113:5394-400

Simpósio Internacional de Onco-Hematologia, São Paulo, Março, 2019

Clinical manifestations:
• Severe citopenias
• Marked splenomegaly
• Constitutional symptoms
• Thrombosis and bleeding



MPN: Somatic mutations
ASXL1 13%

TET2 17%

SRSF2 17%

TP53 4% / blast phase
27%

IDH1 e IDH2 4%

EZH2 7%

U2AF1 16%

GENE Mutational frequency

Tefferi A. Am J Hematol.2018;93:1551-60
Nangalia J, et al.NEJM.2013;369 (25):2391-405
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Guglielmelli P, et al.J Clin Oncol.2018;36:310-18
Tefferi A, et al. Leukemia. 2018;32:1631-42Passamonti F, et al. Blood. 2010;115(9):1703-17

Gangat N, et al. J Clin Oncol. 2011; 29(4):392-97



Barbui T, et al.  J Clin Oncol. 2011;29(6):761-70
Tefferi A, et al. Blood 2011;117(13):3494-504

Current treatment approach



Allogeneic stem cell transplantation

Rondelli D, et al. Blood. 2014;124(7):1183-91
Kroger N, et al. Blood.2009;114(26):5264-70
Ballen KK, et al. Biol Blood Marrow Transplant.2010;16(3):358-67
Kerbauy DM, et al. Biol Blood Marrow Transplant.2007;13(3):355-65
Gupta V, et al. Biol Blood Marrow Transplant. 2014;20(1):89-97
Jain T, et al. Bone Marrow Transplant.2019;54(2):204-11
Robin M, et al. Biol Blood Marrow Transplant.2016;22(7):1206-11
McLornan,et al. Annual EBMT meeting.2018;OS5-5 McLornan DP, et al. Haematologica.2019 (Epub ahead of print)



Ruxolitinib: a new drug for  the management of MF patients

• JAK1/2 inhibitor

• Strikingly reduces spleen size

• Quickly leads to symptom relief

• Improves QoL, and

• Results in survival benefit for MF patients

BUT...

• Do not reverse bone marrow fibrosis (improvement in 15,8% of patients in COMFORT II)

• Do not modify disease natural history (progression of disease and to AML)

• Do not effect on JAK2V617F allele burden (26 of 236 evaluable patients in COMFORT I achieved molecular PR or CR)

Simpósio Internacional de Onco-Hematologia, São Paulo, Março, 2019 Verstovsek S et al., N Engl J Med, 2012; 366(9):799-807
Harrison C et al., N Engl J Med, 2012; 366(9):787-98

Plosker GL. Drugs. 2015 Feb;75(3):297-308



Int-II/High risk
population

Int-II/High risk
population
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Ruxolitinib:  spleen reduction and symptom improvement 
Overview of key Ruxolitinib trials in MF: Efficacy1-6

COMFORT-I: a double-blind, Phase 3, placebo-controlled study; COMFORT-II: a randomised, Phase 3, multicenter study vs best available therapy; JUMP: a Phase 
3b expanded access trial; UK ROBUST: an open-label, Phase 2 study; Italian study: an independent study in Italian and German haematology centers.

.
1. Palandri F, et al. [Supplementary Appendix.] Oncotarget. 2017. doi:10.18632/oncotarget.18674. 2. Verstovsek S, et al. N Engl J Med. 
2012;366(9):799-807. 3. Harrison C, et al. N Engl J Med. 2012;366(9):787-798. 4. Al-Ali HK, et al. Haematologica. 2016;101(9):1065-1073. 5. Mead AJ, 
et al. Br J Haematol. 2015;170(1):29-39. 6. Palandri F, et al. Hematol Oncol. 2017;1-6. 



Adverse Events

COMFORT 1
• Anemia (98% all grades; 45% grades 3-4)

• Thrombocytopenia (69% all grades; 13% 
grades 3-4)

• Herpes zoster infections (10,3%)

• Pneumonia (16,4%)

• AEs= 33% discontinuation of treatment

COMFORT 2
• Anemia= 22,5% (grade 3/4)

• Thrombocytopenia= 15,2% (grade 3/4)

• Pneumonia (15%)

• H.zoster (11,3%)

• Urinary tract infections (24,6%)

• Aes= 25% discontinuation of treatment

Verstovsec et al.NEJM.2012;366(9):799-807
Harrison C, et al.NEJM.2012;366(9):787-98



POOLED COMFORT-I AND –II: 5-YEAR OVERALL SURVIVAL 

Verstovsek et al. Poster presentation at ASH 2016. Session 634. Abstract 3110. ITT, intent-to-treat; RPSFT, rank preserving structural failure time.

STUDY DESIGN

COMFORT-I
(double 
blind)

COMFORT-II
(open label)

OS was a secondary 

endpoint in both studies and 

was evaluated in an ITT 

analysis using a Cox 

proportional hazard model

The crossover-corrected 

treatment effect was 

estimated using RPSFT

Data were 

pooled from 

both trials:

Ruxolitinib 

(n=301)

vs

Controls 

(n=227)



POOLED COMFORT-I AND –II: 5-YEAR OVERALL SURVIVAL

Verstovsek et al. Poster presentation at ASH 2016. Session 634. Abstract 3110. CI, confidence interval; HR, hazard ratio; NE, not evaluable.

OVERALL SURVIVAL IN THE ITT 
POPULATION

OVERALL SURVIVAL CORRECTED 
FOR CROSSOVER 

WITH THE RPSFT MODEL

Median OS: 
63.5 m x 27 m



POOLED COMFORT-I AND –II: 5-YEAR OVERALL SURVIVAL 

Verstovsek et al. Poster presentation at ASH 2016. Session 634. Abstract 3110.

OVERALL SURVIVAL BY IPSS STATUS AMONG 
PATIENTS TREATED WITH RUXOLITINIB

Int-2 risk

NR [est. 

102 

months]

High risk

50 months

HR 2.86

(95% CI, 1.95–

4.20; P<0.0001)

Median OS
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Despite Ruxolitinib, MF patients progress in their disease; especially in 
intermediate and high-risk MF

Mughal TI, et al. Int J Gen Med. 2014;7:89-101.

years

years

years

years

Median time to progression
by risk group (years)

Percentage of MF
patients per risk group

Ruxolitinib discontinuation rate in real life



Remaining Clinical Problems in PMF
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36%

10%

16%

83%, addressed by rux

65%

1-3%

7.2 %

27%, addressed by rux

13%
Passamonti F, et al. Blood. 2010;115:1703-8; 
Barbui T, et al. Blood. 2010; 115;778-82; 
Passamonti F, et al. Blood. 2010; 116:2857-8



New potential therapeutic targets for MPNs

Bose P, et al.Blood.2017; 130(2):118-25
Tefferi A, et al. NEJM. 2015;373 (10):908-19
Masarova L, et al. Blood. 2018; 132(16);1664-74
TefferiA, et al. Blood Cancer Journal. 2018.;8:29-33

JAK inhibitors
• Pacritinib ?
• fedratinib
• Momelotinib
• NS-018
• INCB039110

Telomerase inhibitor
• Imetelstat

Ruxolitinib-based combinations
• with talidomide
• Azacitidine #
• Inhibithors of histone

deacetylase (HDAC)#
• PRM 151#



-SIMPLIFY1 and 2
-relief from
symptomatic
splenomegaly and
constitutionals
symptoms
-anemia response: 44%
-better responses: 
CALR+, ASXL1- and



• 33 patients
• 21% RC+ RP 
• JAK2+; ASXL1- and

U2AF1+
• 3 patients: molecular 

response
• Aes: myelossuppression

grade 3 and 4

TefferiA, et al. NEJM.2015; 373 (10):908-19
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• TREATMENT FOR INTERMEDIATE 2 AND HIGH RISK 
MYELOFIBROSIS

• Transplant candidate = allogeneic HCT

• Not a transplant candidate:

• >50 000 plt: ruxolitinib or clinical trial

• ≤ 50,000 plt: clinical trial



Risk adapted therapy

Clinical
trials

Symptom-directed conventional therapy

anemia splenomegaly Constitutional
symptoms

Localized bone pain and 
extramedullary hematopoiesis

Involved field
radiotherapy

Androgen, 
danazol,thalidomi
de,prednisone

Ruxolitinib
Hydroxyurea
RXT

Ruxolitinib
Hydroxyurea
splenectomy

Tefferi A. Am J Hematol.2018;93:1551-60.

Prefered
option

Prefered
option

Treatment
requiring

Alternative
option
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Conclusions I: Treatment of MF – Remaining Medical Need

• MF patients are very different upon clinical presentation

• Some may not appear to need treatment for several years 

• Others are very unwell at diagnosis and need treatment straight away

• Therefore, treatment needs to be tailored to the individual patient

• Allogeneic stem cell transplantation is the only potentially curative therapy – only few pts eligible 

• Treatment goal in vast majority of MF patients remains to be

• 1) extend survival and/or PFS, 

• 2) improve symptoms/QoL and 

• 3) reduce spleen size

Jain et al. Biol Blood Marrow Transplant. 2017 Sep;23(9):1429-1436
Samuelson BT et al. Biol Blood Marrow Transplant.2017



Conclusions II: Treatment of MF – Remaining Medical Need

• Genetic markers in PMF have also proven to be primary determinants of survival

• They are part of formal prognostic systems: MIPSS 70, MIPSS70+ and GIPSS

• There is also emerging evidence for genetic predition of treatment response (momelotinib and imetelstat)
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Bonamino MH, et al. Stem Cell Research.2017;24:16-20. Monte-Mor B, et al. Stem Cell Research.2018;33:130-34. 
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