
Idoroenyi Amanam, MD

Assistant Professor, Division of Leukemia

Hematology & Hematopoietic Cell Transplantation

City of Hope

Understanding 
Myeloproliferative Neoplasm



CITY OF HOPE

Disclosures

▪ I have no relevant financial relationships. 

This presentation and/or comments will provide a balanced, non-promotional, and evidence-based approach to 
all diagnostic, therapeutic and/or research related content. 

2
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Cultural Linguistic Competency (CLC) & Implicit Bias (IB)

STATE LAW:

The California legislature has passed Assembly Bill (AB) 1195, which states that as of July 1, 2006, all Category 1 CME activities that relate to patient care must
include a cultural diversity/linguistics component. It has also passed AB 241, which states that as of January 1, 2022, all continuing education courses for a
physician and surgeon must contain curriculum that includes specified instruction in the understanding of implicit bias in medical treatment.

The cultural and linguistic competency (CLC) and implicit bias (IB) definitions reiterate how patients’ diverse backgrounds may impact their access to care.

EXEMPTION:

Business and Professions Code 2190.1 exempts activities which are dedicated solely to research or other issues that do not contain a direct patient care 
component. 

This presentation is dedicated solely to research or other issues that do not contain a direct patient care component. 
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https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=200520060AB1195
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201920200AB241


Myeloproliferative
Neoplasms
• Classic (BCR-ABL negative)

• Essential Thrombocythemia

• Polycythemia Vera

• Myelofibrosis

Greenfield, et al. Journal of Hematology & Oncology 14.1 (2021): 1-18.



Objectives

• Background

• Diagnosis

• Prognostication

• Treatment



Background



Nangalia, J; et al. Blood 2017.



Grabek et al. Cells 9.8 (2020): 1901.



Class
Mutated 

Gene
Frequency (%)

PV ET PMF

Epigenetic 
regulation

DNMT3A 2–7 0–9 3–15
TET2 19–22 5–16 10–18

IDH1/2a 2 1 0–6
ASXL1a 3–12 1–11 13–37
EZH2a 0–3 1–3 1–9
SUZ12 2–3 <1 2

Messenger RNA 
splicing

SRSF2a 3 2 8–18
U2AF1 <1 1 6–16
SF3B1 3 5 6–10
ZRSR2 5 3 4–10

Signaling

N/KRAS 0–1 <1 3–4
CBL 1 1 4–7

SH2B3 (LNK) 9 3 3–6
PTPN11 <1 0–2 0–2

Transcriptional 
regulation

RUNX1 0–2 0–2 3–4
NFE2 2–3 <1 0–3

DNA repair
TP53 1 2–6 1

PPM1D 1 2 1

Nangalia et al. New England Journal of Medicine 369.25 (2013): 2391-2405.
Lundberg et al. Blood, The Journal of the American Society of Hematology 123.14 (2014): 2220-2228.

Co-occurring Mutations
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Diagnosis



Tefferi et al. American journal of hematology 95.12 (2020): 1599-1613.



Thiele et al. Blood 117.21 (2011): 5710-5718.



Nangalia, J; et al. Blood 2017.
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Prognostication



Szuber et al. Mayo Clinic Proceedings. Vol. 94. No. 4. 2019.



Tefferi et al. American journal of hematology 95.12 (2020): 1599-1613.



Prognosis PMF

• DIPSS

• DIPSS-Plus

• GIPSS

• MIPSS70+ v2.0

Tefferi et al. Journal of clinical oncology: official journal of the American Society of Clinical Oncology 36.17 (2018): 1769-1770

MIPSS70+ v2.0
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Treatment





Treatment- Essential 
Thrombocythemia



Thrombosis Risk in ET

Barbui, T., et al. Blood Cancer J. 2015; 5: e369.





Cytoreduction in ET

Hydroxyurea

• HU vs Placebo –
Cortelazzo NEJM 
1995

• HU vs Anagrilide–
Harrison NEJM 2005

Pegylated Interferon

• Single-arm studies

• Phase II trial–
Masarova et al, 
Lancet Onco. 2017

• Langer et al., 
Haematologica 2005

• Cassinat et al., NEJM 
2014

Anagrelide

• HU vs Anagerlide –
Gisslinger Blood 
2013



Yacoub et al. Blood 134.18 (2019): 1498-1509.



Verstovsek et al. Future Oncology 18.27 (2022): 2999-3009.



Impact of platelets on major thrombosis in 
patients with a normal white blood cell count in 
essential 

Buxhofer‐Ausch et al. European Journal of Haematology 106.1 (2021): 58-63.



Treatment- Polycythemia Vera



Goals for PV therapy

Mesa et al. Cancer 123.3 (2017): 449-458.





RESPONSE

Vannucchi, A; et al. NEJM 2015



Proud-PV

Gisslinger et al. The Lancet Haematology 7.3 (2020): e196-e208.

Complete Hematological Response Molecular Response



Gisslinger et al. Presented at EHA 2022.



Treatment- Myelofibrosis



Gerds, A., et al. Hematology 2019.



Approved Myelofibrosis Therapy

Approved

• Ruxolitinib

• 1st Line

• Fedratinib

• 1st Line, 2nd line

• Pacritinib

• 1st Line Low PLT, 2nd Line

Seeking Approval

• Momelotinib

• Ruxolitinib Combinations



JAK Inhibitor: COMFORT-1 and COMFORT-2

Verstovsek, S; et al. NEJM 2012. Harrison, C; et al. 
NEJM 2012



COMFORT-1

Verstovsek, S; et al. NEJM 2012. Harrison, C; et al. 
NEJM 2012



JAKARTA

Pardanani, A; et al. JAMA Oncology 2015



JAKARTA-2

Harrison, C; et al. Lancet 2017.



Proliferative MF vs Cytopenic MF

Marcellino et al. Clinical Lymphoma Myeloma and Leukemia 20.7 (2020): 415-421.





PERSIST-2 SVR > 35%

Mascarenhas et al. JAMA oncology 4.5 (2018): 652-659



PERSIST-2 TSS Reduction > 50%

Mascarenhas et al. JAMA oncology 4.5 (2018): 652-659



PERSIST-2 Baseline Change in PLT Count

Mascarenhas et al. JAMA oncology 4.5 (2018): 652-659



PERSIST-2 improvement in transfuions

Mascarenhas et al. JAMA oncology 4.5 (2018): 652-659



Survival on Ruxolitinib

• Median time on ruxolitinib in 
COMFORT ~ 3 years

Verstovsek S., et al. J Hematol Oncol 2017.





Survival after alloHCT

Ali H., et al. Blood Adv 2019.



Gerds, A., et al. Hematology 2019.
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