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Objectives 

• Overview of what is an MPN 
• Symptoms of MPN 
• Managing with your healthcare 
• Physical and Nutritional information 
• MPN resources 
• Questions and Discussion 



Myeloproliferative Neoplasms (MPNs) 
Are Rare 
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Essential 
Thrombocythemia (ET):                                             
About 71,000 to 88,000 

people in the US 
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Polycythemia Vera (PV):  
About 100,000 people in  

the US 

Myelofibrosis (MF):   
About 16,000 to  
18,500 people  

in the US 

Presenter
Presentation Notes
Overview of content: 
So let’s look at how many people in the United States are currently living with MPNs. The three main types of MPNs are listed above.  

Approximately 100,000 people in the US have polycythemia vera (PV). 
The average age at which PV is diagnosed is about 60 to 65 years. It is uncommon in individuals younger than 30 years. (LLS reference)

Between 71,000 to 88,000 people in the US have essential thrombocythemia (ET). 
ET most often occurs in people over age 50 and is more common in women

The most rare of the three MPNs we are discussing today is myelofibrosis (MF); about 16,000 to 18,500 people in US have myelofibrosis. 
MF occurs equally in men and women and can occur at any age. MF usually affects people 50+ years old

MF, PV, and ET are each defined as rare diseases. A disease is defined as rare in the US if it affects fewer than 200,000 people at any given time.


How to use this slide:
Provide patients and caregivers with a snap shot of each MPN so they can identify themselves with one of the disorders
While MPNs are rare, the people at the session are not alone

Slide Takeaways:
MPNs are rare diseases within the United States, with fewer than 200,000 patients per condition
MPNs occur more frequently in older populations and, except ET, are equally as common in men and women



Understanding the Name: MPN 
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To find patient-friendly medical definitions online, look for: 
MedlinePlus Dictionary 

neoplasm = abnormal growth of cells 
cancer = abnormal growth of cells 

Definition:  
Increased growth of blood cells in the bone 
marrow 

Myeloproliferative 

Pronunciation:  my·e·lo·pro·lif·er·a·tive 
 
myelos—Greek word meaning  
bone marrow 
 
proliferative—Greek word meaning growing 
or reproducing rapidly   

Neoplasm 

Pronunciation:  neo·plasm  
 

neo—Greek word meaning new 
 
plasm—Greek word meaning 
formation 
 

Definition: 
Out-of-control growth of cells serving  
no physiological function 

Presenter
Presentation Notes
Overview of content: 
Based on what we’ve reviewed, let’s look at the term myeloproliferative neoplasm 
The pronunciation of myeloproliferative is:  my·e·lo·pro·lif·er·a·tive. Myelos is from the Greek word meaning marrow and proliferative means growing or reproducing rapidly. The definition of myeloproliferation is increased growth of blood cells in the bone marrow
The pronunciation of neoplasm is:  neo·plasm. Neo—is from the Greek word meaning new. Plasma is from the Greek word meaning formation. The definition of neoplasm is new growth of tissue serving no physiological function
The terms “neoplasm” and “cancer” are sometimes used interchangeably to refer to the abnormal growth of cells. Because MPNs are characterized by uncontrolled cell growth, they may also be referred to as blood cancers.
MPNs do need to be taken very seriously, which is why it is important for you to understand as much as you can and have a good healthcare team to help you
MPNs are chronic, meaning they are long-lasting
MPNs can be managed with monitoring and therapies for many years
MPNs can worsen over time, and in rare cases can progress to other neoplasms or leukemias
MPNs can be cured with a bone marrow transplant, but this is a difficult procedure and often not an option for those of older age


How to use this slide:
Help make medical language accessible to patients and providers 
Empower people to look online to learn about the medical terms involved with their healthcare 
Dispel misperceptions about interchangeable use of “neoplasm” and “cancer”

Slide takeaways:
The online source, MedlinePlus Dictionary, contains easy-to-understand definitions of medical terms as well as an audio pronunciation feature that allows you to hear how a word is pronounced. This allows you to play the recording again and listen to the pronunciation as many times as you want, which is especially helpful for medical terminology
While the terms “neoplasm” and “cancer” are often used interchangeably, they are not meant to describe how your condition may affect you



Blood cancers can develop in many different places within normal blood cell formation. 
The type of blood cancer that results has to do with where normal cell development is blocked.   

This picture shows the cell type where different blood cancers arise. 

• Chronic 
lymphocytic 
leukemia (CLL) 

• B-cell non-
Hodgkin 
lymphoma 

• Hairy cell 
leukemia 

• Hodgkin 
lymphoma 

• T-cell non-
Hodgkin 
lymphoma 

• T-cell large 
granular 
lymphocytic 
(LGL) 
leukemia 

• NK-cell non-Hodgkin 
lymphoma 

• NK-cell large 
granular lymphocytic 
(LGL) leukemia 
 

Lymphoid stem cells 

Blast cells 

Lymphocytes 

B lymphocytes T lymphocytes Natural killer cells 

• Acute lymphoblastic leukemia (ALL) 

Myeloid 
stem 
cells 

Various precursor or 
blast cells 

Mature 
cells 

• Chronic myeloid leukemia (CML) 
• Myeloproliferative neoplasms (MPNs) 

Myelofibrosis (MF) 
Polycythemia vera (PV) 
Essential thrombocythemia (ET) 

• Chronic myelomonocytic leukemia (CMML) and juvenile 
myelomonocytic leukemia (JMML) 

Plasma 
cells 

• Myeloma 

Bone forming stem cells 

• Myelodysplastic syndromes 
• Acute myeloid leukemia (AML) 



Myeloproliferative Neoplasms 

Classical Myeloproliferative Neoplasms 

CML PV ET 

Ph+ 
BCR-ABL 

Ph− 

Primary MF Post-PV  MF Post-ET  MF 

Myelofibrosis encompasses three distinct entities: 
   • Primary myelofibrosis (1 per 100,000 /year) 
   • Post-PV myelofibrosis - ~ 10% transformation rate per 10 years (0.3-0.7 per 100,000)  
   • Post-ET myelofibrosis ~ 4% transformation rate per 10 years (0.5-1.1 per 100,000) 
Estimated prevalence: 16,000-18,500 cases  in the United States 
Median age at diagnosis: 67 years (range 42-84) 

 

PV, polycythemia vera; ET, essential thrombocythemia. 
Mehta et al, 2013. 
CancerCare, 2012. 
Osca-Gelis et al, 2013. 

Presenter
Presentation Notes
Among the classic MPNs, only CML is genetically characterized by the reciprocal chromosomal translocation between chromosomes 9 and 22, t(9;22) – BCR-ABL, Philadelphia chromosome. – present in more than 95% of cases. 

Myelofibrosis, which can present as a primary disease or can evolve from polycythemia vera or essential thrombocythemia.
Cytogenetic and molecular abnormalities, other that t(9;22), are common in myelofibrosis, and uncommon in essential thrombocythemia.
The authors describe the incidence of MF and prevalence of MF, ET and PV in the United States between 2008 and 2010 based on data from two large health plans. 
The incidence of primary MF was about 1 per 100 000 per year and did not vary over the study years. 
The prevalence of PV (44-57 per 100 000) 
The prevalence of ET (38-57 per 100 000) was much higher than that of MF (4-6 per 100 000) or subgroups containing MF 
post-PV MF = 0.3-0.7 per 100 000 
post-ET MF =0.5-1.1 per 100 000

The JAK 2 mutation was first noted in 2005.  
The discovery that JAK2 mutations are found in virtually all patients with PV and approximately 50 percent of those with either ET or PMF, has refined current diagnostic criteria in classic MPN.

References:
Mehta J, Wang H, Iqbal SU, et al. Epidemiology of myeloproliferative neoplasms in the United States. Leuk Lymphoma. 2014;55(3):595-600.

CancerCare Press Release. CancerCare recognizes September 20 as first annual myelofibrosis awareness day. http://www.cancercare.org/press/releases/77-2012_09_20. Accessed December 7, 2013. 

Osca-Gelis G, Puig-Vives M, Saez M, et al. Population-based incidence of myeloid malignancies: fifteen years of epidemiological data in the province of Girona, Spain. Haematologica. 2013;98(8):e95-e97. 




Bone Marrow Biopsy 



Blood Cells Develop in the Bone Marrow 
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The cells created by your bone marrow need to be replaced every 
few days, weeks, or months 

White blood  
cells (leukocytes) 

Red blood  
cells (erythrocytes) 

Platelets 

Blood stem 
cells are 
located in 

bone marrow 

Presenter
Presentation Notes
Overview of content: 
Blood cell production occurs in the bone marrow. Like a type of factory in the bone marrow, a special type of cell called “blood stem cells” continually divide and become other types of blood cells 
Over time, the cells produced by  blood stem cells evolve into different types of cells, and eventually become white blood cells, platelets, and red blood cells
While blood stem cells in the bone marrow persist for decades, the cells they make need to be replaced every few days, weeks, or months as they die
Healthy blood stem cells control the production of these other cells, making just the right amount of each type to keep the overall balance the body needs
Red blood cells, also called erythrocytes (eryth·ro·cytes), carry oxygen to tissues in the body
White blood cells, also called leukocytes (leu·ko·cytes), help fight infection
Platelets play an important role in blood clotting
So where is all of this happening? Blood stem cells in adults are found in the bone marrow of long bones—such as the thigh bones, hips, pelvis, backbones and rib cage

How to use this slide:
Teach people about the role of blood stem cells in the production of other blood cells

Slide takeaways:
Blood stem cells are the originator, the creator, of other blood cell types that play vital roles in the body
Blood stem cells make 3 types of blood cells and the body needs the right balance of these cells





In MPNs, Blood Stem Cells Function 
Abnormally 
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White blood  
cells (leukocytes) 

Red blood  
cells (erythrocytes) 

Platelets 

Changes to blood stem cells lead to: 
‣ Overproduction of one or more blood cell types  
‣ Improper overall balance in production of blood cell types  

Blood stem 
cells are 
located in 

bone marrow 

Presenter
Presentation Notes
Overview of content: 
In MPNs, blood stem cells function abnormally
Changes, or mutations, lead to overproduction of one or more cell types. Later, we’ll learn more about these genetic mutations found in MPNs  
Instead of controlled cell production, blood cell production in MPNs becomes mismanaged
Overproduction of any given blood cell type
Improper overall balance in production of the different types of blood cells
By affecting blood-cell formation in the bone marrow, MPNs alter the levels of blood cells in the bloodstream, which can cause a host of symptoms and complications

How to use this slide:
Educate patients that MPNs affect bone marrow, which in turn results in abnormal blood cell production

Slide takeaways:
Overproduction of cell types is an important concept in MPNs





Genetic Mutations Associated With MPNs 

‣ Genetic mutations associated with MPNs 
affect the way cells communicate, also 
known as cell signaling 
 

‣ Genetic mutations cause the JAK pathway 
to become overactive leading to 
‣ Overproduction of blood cells 
‣ Disease related signs 

 
‣ All people with MPNs have an overactive 

JAK pathway 
 

‣ Mutated genes include: 
‣ JAK2 (janus kinase 2) 
‣ MPL (thrombopoietin receptor) 
‣ CALR (calreticulin) 
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Presenter
Presentation Notes
Overview of content: 
Research has allowed us to better understand the connection between genetic mutations and MPNs.  Genetic mutations associated with MPNs affect the way cells communicate within the body, also defined as “cell signaling”. 
The JAK pathway is one of many “cell signaling” or communication pathways in your body. This particular pathway plays a key role in communicating messages associated with blood cell production and inflammatory responses.
Because of genetic mutations, the JAK pathway can become overactive, leading to the overproduction of blood cells and disease related signs/symptoms.
It is known that all people with MPNs have an overactive JAK pathway.
Genetic mutations associated with MPNs include:
JAK2 V617F gene mutation, which is common across MPNs, and is present in 50% of ET and primary MF patients, and 97% of PV patients.
MPL(thrombopoietin receptor) mutation is found in 4-10% of ET and primary MF patients
CALR (calreticulin) mutation is found in 73% of MPN patients who do not have the JAK2 or MPL mutation
The cause of these genetic mutations is still unknown. 
Research continues to identify contributing factors, including other genes and cell signaling pathways that may be affected in MPN patients.�
How to use this slide:
Explain to patients what is known vs not known about causes of MPNs

Slide takeaways:
Everyone with an MPN has an overactive JAK pathway
MPNs are caused by genetic mutations, most commonly in the JAK2 gene
Research continues to identify contributing factors to the cause of MPNs; including other genes and cell signaling pathways that may be affected. This evolving research will hopefully give rise to evolved management strategies





Key Molecular Mutations in MPN 

ET, essential thrombocytopenia; PMF, primary myelofibrosis; PV, polycythemia vera. 
Cazzola M,  et al. Blood. 2014;123(24):3714-3719. 
Tefferi A. Am J Hematol. 2014;89(9):915-925. 

Molecular abnormality/ 
Chromosome location 
 

Frequency Clinical Significance 

JAK2 (Janus kinase 2) 
9p24 

PV  96%  
ET  55% 
PMF 65% 

Most common molecular mutation in MF 
Contributes to abnormal myeloproliferation 
and progenitor cell growth factor 
hypersensitivity  

CALR (Calreticulin)  
19p13.2 
 

PMF  25%  
ET  20%  
PV  0% 

Second most common mutation in MF 
Patients who are CALR+ with ET have a 
reduced risk of thrombosis 
Mutation carries more favorable survival 

MPL (Myeloproliferative 
leukemia virus oncogene) 
1p34 

ET  3%  
PMF  10% 

Contributes to primarily megakaryocytic 
myeloproliferation 
  

Nonmutated JAK2, MPL, and CALR (Triple Negative) – implies very 
poor prognosis 

Presenter
Presentation Notes
Our understanding of the genetic basis of myeloproliferative neoplasms began in 2005, when the JAK2 (V617F) mutation was identified in polycythemia vera, essential thrombocythemia, and primary myelofibrosis. JAK2 exon 12 and MPL exon 10 mutations were then detected in subsets of patients, and subclonal driver mutations in other genes were found to be associated with disease progression. Recently, somatic mutations in the gene CALR, which encodes calreticulin, have been found in most patients with essential thrombocythemia or primary myelofibrosis with nonmutated JAK2 and MPL. The JAK-STAT pathway appears to be activated in all myeloproliferative neoplasms, regardless of founding driver mutations. Others, however, have different effects on clinical course and outcomes. Diagnosis is based on bone marrow morphology. Evaluation of JAK2, MPL, and CALR mutation status is important not only for diagnosis, but also for prognostication.

References
Cazzola M, Kralovics R. From Janus kinase 2 to calreticulin: the clinically relevant genomic landscape of myeloproliferative neoplasms. Blood. 2014;123(24):3714-3719.

Tefferi A. Primary myelofibrosis: 2014 update on diagnosis, risk-stratification, and management. Am J Hematol. 2014;89(9):915-925. 





Janus Kinases 
o When dysregulated, the JAK signaling pathways can 

lead to ineffective hematopoiesis and increased 
inflammatory cytokines  

o In 2005, the JAK2 V617F mutation was identified as the 
most common molecular abnormality in 
myeloproliferative neoplasms 

o Other mutations that activate the JAK pathway have 
been identified 

o Thus, dysregulation of the JAK signaling pathway is 
frequently noted in patients who have myelofibrosis, with 
or without the V617F mutation 

Furqan et al, 2013. 
James, 2008. 
Quintás-Cardama et al, 2010. 

Presenter
Presentation Notes
When dysregulated, the JAK signaling can lead to ineffective hematopoiesis and increased inflammatory cytokines. 
These events may play key roles in initiation and progression of myeloid diseases, including PMF, PV, and ET.�The discovery that JAK2 mutations are found in virtually all patients (with PV and approximately 50 percent of those with either ET or PMF, has refined current diagnostic criteria in classic MPN.
Preferential activation of JAK2–STAT5 or JAK2–STAT3 signaling determines PV, ET and PMF phenotype.
Homozygous JAK2V617F mutation is present in 30% of PV compared to 2-4% in ET
However patients with JAK2V617F-negative ET or PMF may harbor mutations in other genes in JAK–STAT pathway.

References:
Furqan  M, Mukhi  N, Lee B, et al. Dysregulation of JAK-STAT pathway in hematological malignancies and JAK inhibitors for clinical application. http://www.biomarkerres.org/content/1/1/5. Accessed December 7, 2013.
James C. The JAK2V617F mutation in polycythemia vera and other myeloproliferative disorders: one mutation for three diseases? Hematology Am Soc Hematol Educ Program.2008:69-75. 
Quintás-Cardama, Vaddi K, Liu P, et al. Preclinical characterization of the selective JAK1/2 inhibitor INCB018424:therapeutic implications for the treatment of myeloproliferative neoplasms. Blood. 2010;115:3109-3117. 



The JAK-STAT Pathway 
o Intracellular signaling pathway 
o Transduction of extracellular signals 

to the nucleus to control gene 
expression 

o Necessary for growth and 
differentiation: 

– normal hematopoiesis, fertility, 
lactation, growth and 
embryogenesis 

o Involved in inflammatory cytokine 
signaling and immune-regulation 

o Janus Kinases (JAKs)  
– a family of four cytoplasmic 

tyrosine kinases:  
– JAK1, JAK2, JAK3, and TYK2 

Adapted from Macmillan Publishers Ltd: Nature Reviews Drug Discovery 2004;3:555-64, copyright 2004. 

*Janus associated kinase-signal transducer and activator of transcription pathway 

 

Presenter
Presentation Notes
. The JAK 2 mutation was first noted in 2005. 
JAK-STAT (Janus associated kinase-signal transducer and activator of transcription) pathway is one of the critical intracellular signaling cascades in transduction of extracellular signals to the nucleus to control gene expression.
A variety of cytokines and growth factors (complete their physiological tasks through JAK-STAT pathway, including hematopoiesis, immune-regulation, fertility, lactation, growth and embryogenesis.

References:
Furqan  M, Mukhi  N, Lee B, et al. Dysregulation of JAK-STAT pathway in hematological malignancies and JAK inhibitors for clinical application. http://www.biomarkerres.org/content/1/1/5. Accessed December 7, 2013.
Quintás-Cardama, et.al. Preclinical characterization of the selective JAK1/2 inhibitor INCB018424:therapeutic implications for the treatment of myeloproliferative neoplasms. Blood. 2010;115:3109-3117. 






Common Symptoms in MPNs 

PV 

ET 

MF 

Numbness/tingling  
in hands/feet 

Dizziness/vertigo/ 
lightheadedness 

Difficulty sleeping 

Itching (pruritus) Night sweats 

Abdominal 
discomfort 

Fatigue 
Easily bleeding/ 

bruising 

Headaches 

Problems 
concentrating 

Vision changes Shortness  
of breath 

Filling up quickly 
(early satiety) 

Bone/Joint pain Fever 

Symptom—something a patient may observe and is often a characteristic  
of your specific condition 1
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Presenter
Presentation Notes
Overview of content: 
Understanding symptoms in MPNs is important, and helps you to understand more about what is happening inside your body because of your condition.  Symptoms help make  you aware of possible changes in your condition, and when you may need to schedule a discussion with your healthcare team
Since MPNs are a long term condition, symptoms may change over time. Many of the symptoms shown on this slide are overlapping across the three MPNs. However, it is important to remember that a lot of symptoms can be individualized and some symptoms are more prone to one MPN versus another. For example, itching is more prevalent within PV patients, headaches are more common in PV and ET and bone pain is more likely to occur in MF. If change occurs, it could mean that some of the things you may have been doing or treatments to control your condition may no longer be working as well. For this reason, it is important for you and your doctor to stay on top of the way your disease is managed.
Examples of things that may change:
Your blood counts might not be as well or as consistently controlled as before
New symptoms may occur, or your symptoms may worsen
Another consideration is simply that your personal goals (or things that are important to you in prior slides) may have changed, so you may need to speak to your healthcare team about modifications to your treatment plan
An important way to help your healthcare team understand how your disease is affecting you is to mention when new symptoms occur or your symptoms begin to worsen—previously we talked about how MPNs have many of the same symptoms in common
Another way to understand if your disease is changing is through lab results and tests that your healthcare team will request (will be discussed later)
One of the best ways to stay in control of your health is to understand the symptoms that you may be experiencing, and discuss possible symptoms to be aware of with your healthcare team


How to use this slide:
Symptoms can help you and your healthcare team understand more about your condition—this slide lists some things that your healthcare team may discuss with you
It is important to note when you do not feel well and notify your healthcare team
Always bring your lab results to appointments with your healthcare team


Slide takeaways:
“Symptoms” help you to understand what is happening inside your body because of your condition--you are a primary source for providing information to your healthcare team on the state of your condition
Ask your healthcare team for a list of things you should be on the lookout for



Management Depends on Type and 
Status of Your MPNs 

Therapies aim to reduce signs/ 
symptoms and risk of complications   
‣ Stimulate or suppress production of 

certain blood cell types  

‣ Reduce risk of clotting (thrombosis) in 
ET and PV  

‣ Reduce disease-related symptoms  

‣ Reduce pain associated with 
splenomegaly and bone pain 

‣ Reduce the risk of bleeding/ number 

of bleeding episodes 

Watchful waiting—
Closely monitor without 
therapy unless signs or  
symptoms change 

Some Types of Therapies Used 
‣ Transfusion therapy 

‣ Platelet apheresis 
‣ Phlebotomy 

‣ Surgery 

‣ Radiation 
‣ Stem cell transplant 

‣ Drug therapies 

‣ Chemotherapy 

‣ Biologic therapy 

‣ Targeted therapy 

‣ Other drug therapies,  

including low-dose aspirin 
  

1
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Presenter
Presentation Notes
Overview of content: 
Management of MPNs depends on type of MPN and status of your disease and should be determined in conjunction with your healthcare team. Management options may include:
Watchful waiting: Closely monitor without therapy unless signs or symptoms change
Therapies aim to reduce signs/symptoms and risk of complications  
Stimulate or suppress production of certain blood cell types 
Reduce risk of clotting (thrombosis) in ET and PV 
Reduce general disease-related symptoms 
Reduce pain associated with splenomegaly and bone pain
Reduce the risk of bleeding/number of bleeding episodes
Several types of therapies are used depending on the type and severity of MPN. Many of the drug therapies are medicines developed for other conditions and also used in MPN [review table of therapies]

How to use this slide:
Let patients know there are a variety of options based on the type and status of their MPN; however it is important that that they have regular discussions and follow the advice of their healthcare team


Slide takeaways:
There are various therapies available for management of MPNs. The goals of therapies should be promptly discussed with your healthcare team
It is important to remain aware of when new symptoms occur and consult with your healthcare team



Treatment of 
Anemia 

Treatment to 
Reduce 

Splenomegaly 

Treatment of 
MF-Associated 

Symptoms 

Treatment Strategies Prior to JAK Inhibitors: 
Reduction of Symptom Burden 

Gowin et al, 2013. 
MedlinePlus, 2013. 

Hydroxyurea 
Busulfan 
Cladribine 
PEG Asparaginase 

Splenectomy 
Splenic radiation 
Lenalidomide 

Androgens 
EPO agent 
Folate 

Thalidomide 
Lenalidomide 

Limited effective treatment options 
Focus on supportive care 

Supportive Care 

Transfusion support 

Nutrition 

Tumor lysis prophylaxis 

Thromboembolism prophylaxis 

Presenter
Presentation Notes
Prior to the development of JAK2 inhibitors, medical therapies for myelofibrosis were limited. 
Numerous therapies have been used in attempts to address the anemia associated with myelofibrosis, with the greatest benefit having been achieved with androgens, erythropoietin stimulating agents (in individuals with inadequate baseline erythropoietin levels), and the use of immunomodulatory drugs (specifically thalidomide with corticosteroid taper or lenalidomide).

Medications used to reduce splenomegaly, such as hydroxyurea, have offered modest benefits at best. 
The spleen-reducing effects of hydroxyurea are likely related to its myelosuppressive effects, resulting in reduced thrombocytosis rather than direct splenic suppression. 
Similar results have been observed with cladribine (2-CDA). 

Splenectomy and/or splenic radiation have been used both with significant limitations; splenectomy with significant morbidity and mortality risk attributable to surgery and splenic radiation to limited efficacy. 

Myelofibrosis symptoms have historically been exceptionally difficult to treat and until the advent of JAK2 inhibitors, lacked any specific therapy.

References:
Gowin K, Emanuel R, Geyer H,  et al. The new landscape of therapy for myelofibrosis. Curr Hematol Malig Rep. 2013;8(4):325-332. 

MedlinePlus. Folate-deficiency anemia. http://www.nlm.nih.gov/medlineplus/ency/article/000551.htm. Accessed December 8, 2013.



PEG Interferon or Alpha Interferon 

• Not an FDA approved treatment in MPN 
• Weekly injections  
• Data supports spleen reduction and 

improvement of bone marrow fibrosis 
 
 

 
 



JAK2 Inhibitors 

o One of the most important developments in 
MPNs in recent years 

o The first-in-class JAK1/2 inhibitor, ruxolitinib, 
was approved in 2011 for patients with MF and 
now approved for HYDREA resistance or 
intolerance PV patients 

o Other JAK inhibitors are at various stages of 
clinical development 

o Symptom Management 

Harrison et al, 2012, 2013. 
Verstovsek et al, 2012.  

Presenter
Presentation Notes
References:
Harrison C, Kiladjian JJ, Al-Ali HK,  et al. JAK inhibition with ruxolitinib versus best available therapy for myelofibrosis. N Engl J Med. 2012;366:787-798.
Verstovsek S, Mesa RA, Gotlib J, et al. A double-blind, placebo-controlled trial of ruxolitinib for myelofibrosis. N Engl J Med. 2012;366(9):799-807. 
Harrison C, Mesa R, Ross D, et al. Practical management of patients with myelofibrosis receiving ruxolitinib. Expert Rev Hematol. 2013;6(5):511-523. 



“Drugs don’t work in patients who don’t take them.” 
 ~ C. Everett Koop, MD 

To be adherent, the patient must: 
1. Fill the prescription  
2. Consume it in a manner consistent 

with the prescription  
3. Continue to take it unless directed 

otherwise by the HCP 
4. Keep follow-up appointments 

 
Nonadherence is: 
1. A multifaceted process 
2. Linked to both intentional and 

unintentional factors 
3. Not linked to any one type of 

disease 
4. There is no typical patient profile for 

adherence 

Osterberg et al, 2005; Bazeos et al, 2009; Boyle et al, 2007.  

Provider 

Health Care  
System 

Patient  



Allogeneic Stem Cell Transplantation 

o Allogeneic stem cell transplant (allo-SCT) remains the only potential 
cure for MF 

o Very few patients with MF meet the stringent allo-SCT transplant 
eligibility criteria 
– Age (median age at diagnosis for MF is 67 years) 
– Comorbidity index  
– Performance status 
– Massive splenomegaly 
– Unexpected rapid progression of disease 

o Adequate leukemic clearance prior to allo-SCT offers an optimal 
outcome 

o The prognosis of MPN-blast phase is poor, with reported median 
survivals of 2-5 months 

o High rates of treatment-related mortality have been reported in trials for 
patients undergoing allo-SCT for MF 

Cherington et al. 2012. 

Presenter
Presentation Notes
The Philadelphia (Ph) chromosome-negative myeloproliferative neoplasms (MPN) include essential thrombocythemia (ET), polycythemia vera (PV), and primary myelofibrosis (PMF). 
These conditions share similar characteristics such as overproduction of one or more blood cell lines, increased thrombotic and hemorrhagic risks, the potential expression of the JAK2 V617F (JAK2) mutation and risk for leukemic transformation.
The JAK2 mutation may be associated with a transformation to blast phase.
Both ET and PV may progress to a secondary form of myelofibrosis called post-essential thrombocythemic myelofibrosis (post-ET MF) or post-polycythemic myelofibrosis (post-PV MF) they may
also transform into acute myeloid leukemia or blast phase (MPNBP).
The incidence of blast transformation appears to be highest in PMF (10%-20%) compared to PV (1%-9%) and ET (1%-6%).
Blast transformation may occur earliest in order of PMF, PV then ET [5,7,8,20]. 
The prognosis of MPN-BP is poor, with reported median survivals of 2-5 months. 
Among studies that have specifically reported transplant outcomes for MPN-BP patients, The prognosis of MPN-BP is poor, with reported median survivals of 2-5 months.
Patient undergoing allo-SCT for MF have high rates of treatment related mortality - in several reports, the majority of deaths were secondary to transplant related complications rather than the underlying disease.

Reference:
Cherington C, Slack JL, Leis J, et al. Allogeneic stem cell transplantation for myeloproliferative neoplasm in blast phase. Leukemia Res. 2012;36(9):1147-1151. 




Clinical Trials 

Goal of clinical trials 
‣ Advance research and  

understanding of MPNs 
‣ Obtain FDA approval for new therapies 

 
 

Research areas for future therapies 
‣ Combination therapies  
‣ New approaches to classification, 

diagnosis, and therapy 
‣ Regulation of gene expression  

22 

Presenter
Presentation Notes
Overview of content: 
There are exciting new directions for future therapies and understanding of MPNs. The goal of research is to discover specific and more effective therapy. Some of the areas of research include: 
New MPN targets 
Combination therapies 
New approaches to classification, diagnosis, and therapy
Regulation of gene expression 

You may also want to consider learning more, and talking to your healthcare team about clinical trials :
Clinical trials are important components of advancing research and our understanding of MPNs
Many of today’s FDA-approved therapies for rare diseases are based on the findings from clinical trials; FDA approval is not guaranteed so careful consideration should be given to participating in a clinical trial

How to use this slide:
Let patients know that medical advances are ongoing, and available therapies will change over time
Only your healthcare team can help determine the treatments that are right for you

Slide takeaways:
A benefit of clinical trials is that they can lead to FDA-approved therapies.  FDA-approval is not guaranteed, so some level of risk is involved with clinical trials and clinical trials can be an option if your current therapies are not working
Research on future therapies is ongoing.  It is best to obtain information from a reputable source or ask your healthcare team





Clinical trials: Clinicaltrials.gov or 
MPNfoundation.org 

Clinical Trials are very important to find new 
treatments in MPN’s 
Navitoclax and Ruxolitinib 
Pacritinib 
Luspatercept 
Ruxolitinib and Thalidomid 
TGR+Ruxolitinib 
Nivolumab 
PD-1 Inhibition 
PRM 151 





Landmark Health Survey— 
Impact of MPNs on Patients’ Lives 

Interference with 

family or social life 

reported by 

patients: 

79% 
MF 

63% 
PV 

55% 
ET 

Patients reported 

cancelling planned 

activities 1-3 days 

over a 30 day 

period: 

21% 
MF 

18% 
PV 

18% 
ET 

2014 MPN Landmark Health Survey conducted 
by expert panel found that: 

2
5 

Most patients 

reported feeling 

anxious or worried 

about their MPN: 

91% 
MF 

78% 
PV 

74% 
ET 

Presenter
Presentation Notes
Remarks:
Currently, a great deal of research is being conducted to allow physicians and scientists to better understand MPNs. Last year, with the help of a panel of MPN experts, a national survey called the LANDMARK SURVEY OF MYELOPROLIFERATIVE NEOPLASMS (MPNs) was developed and conducted to provide an overview of patient and physician experiences related to MPNs, including MF, PV, and ET.  This U.S. based survey was developed to evaluate the patient disease burden and patient-physician communication in an MPN disease setting. 
 
Clinical papers are being developed to share findings of the LANDMARK survey, which include data from a total of 813 MPN patients and 457 hematologists/oncologists in the U.S. Two abstracts have already been shared at the American Society of Hematology (ASH) Annual Meeting in 2014. 

In the survey, many patients did not recognize that certain symptoms they were experiencing were caused by their MPN.  This included symptoms such as:
Numbness/tingling in hands/feet
Dizziness (vertigo) or lightheadedness
Difficulty sleeping
Itching (pruritus)
Sweats
Abdominal discomfort
Fatigue
Bruising

Additionally, survey data showed that most MPN patients reported feeling anxious or worried about their condition (91% MF, 78% PV, and 74% ET). MPNs not only cause a physical and emotional burden to patients, but patients also reported their condition interferes with their family and social life. Of the patients surveyed, 79% of myelofibrosis (MF), 63% of polycythemia vera (PV), and 55% of essential thrombocythemia (ET) patients reported that their condition caused at least some interference in their family or social life [*A score >1 on a scale of 1 (not at all) to 5 (a great deal)]

Survey data also showed that 21% of MF, 18% of PV, and 18% of ET patients reported cancelling planned activities for 1-3 days over a 30 day period. 

Slide Takeaways:
Research continues to better understand MPNs, what causes these conditions, and how we can help to improve impact to patient’s lives
MPNs can have a significant impact and burden on a patient’s day to day life



Sexuality − Age, language, diminished role functioning, insomnia, depression/sad 
mood, night sweats, and QOL have been correlated with challenges 
with intimacy and sexuality 

Insomnia − Insomnia is highly prevalent and severe in MPN patients 
− Correlates with most other MPN-related symptoms 
− Headaches, extremity tingling, depression, sexual problems, night sweats, 

pruritus, fever, and QOL have been correlated with insomnia   
 

Pruritus − Pruritus is common and disabling in patients with MPNs 
− The most effective strategies for management observed in 88 patients with 

MF (N = 566) reporting pruritus: 
     JAK inhibitors (92%), thalidomide (83%), or pain relievers (83%); 

hydroxyzine (43%), antihistamine (37%), and antidepressants (32%) 
− The average time to pruritus alleviation in the entire cohort was 2 months 

(range, 1 day to  25 months) 

The MPN QOL International Study 
Group (MPN-QOL-ISG) 

Geyer et al, 2013a, 2013b. 
Vaa et al, 2013. 

Presenter
Presentation Notes
Data were collected among an international cohort of patients with MPNs. 
A total of 1,908 MPN patients (essential thrombocythemia=799, polycythemia vera=671, myelofibrosis=432, missing=6) completed the questionnaire
Understanding the patient symptom profile will provide insight into how best to support the patient and their caregivers.
References:
Geyer HL, Dueck AC, Emanuel RM, et. al.  Sexuality challenges, intimacy, and MPN symptom burden: an analysis by the MPN quality of life international study group (MPN-QOL ISG). Blood. 2013a;122(21):4088.  

Geyer HL, Dueck AC, Emanuel RM, et. al. Insomnia, quality of life and MPN symptom burden: an analysis by the MPN quality of life international study group (MPN-QOL ISG). Blood. 2013b;122( 21):4087.   

Vaa BE, and Tefferi A. Pruritus in primary myelofibrosis: treatment attempts, response and outcomes. Blood. 2013:122(21): 4081.




Speaking to your Health Care Team 

• Understand your disease 
• Know some ways to manage your condition 
• Educate and remain knowledgeable about MPN’s 
• Have regular discussions with your health care 

team 
• Know the goals of management 
• Know the importance of your bloodwork 
• Keep a journal of your symptoms 



Fatigue  
• One of the most difficult side effects to treat 

– Blood is not always the answer 
– Encouraging light exercise – i.e. walking! 
– Listening to your body 

 
 

 



Gastrointestinal Toxicity 
• Nausea: Identify and treat EARLY! 

– Side effect of specific treatments 
– Choosing an anti-emetic (NP) 

• Constipation: Identify and treat EARLY! 
– Side effect of specific treatments 
– Prevention vs. Treatment 

• Diarrhea: Identify and treat EARLY! 
– Side effect of specific treatments 
– Electrolyte imbalances 
– Test for infectious process before treating 



Poor Appetite 

• Weight loss is common with MPN’s  
– Identify if it is poor appetite or nausea 
– High calorie foods 
– High protein foods 
– Maximizing every bite 
– Grazing 
– Nutrition consult 
– Medical Marijuana 
– Mirtazapine 



Monitor Your MPN With a Symptom 
Tracker 

10 MPN symptoms to watch for 
‣ Fatigue (tiredness) 
‣ Filling up quickly when you eat  

(early satiety) 
‣ Abdominal discomfort 
‣ Inactivity 
‣ Problems with concentration 
‣ Night sweats 
‣ Itching  
‣ Bone pain 
‣ Fever 
‣ Recent, unintentional weight loss 

You can download additional copies of the  
MPN10 Symptom Assessment Form online at 

www.mylifewithmf.com/mpn-symptom-form.pdf 
3
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Presenter
Presentation Notes
Overview of content: 
MPNs can be challenging conditions because the symptoms vary and can affect people differently. To ensure your management plan stays up-to-date and addresses your symptoms and needs, it’s important to be able to explain your symptoms to your doctor and to describe the effect symptoms have on your day-to-day life
The MPN10 Symptom Assessment Form allows you to monitor and record how your symptoms are affecting you over time. You can complete the assessment periodically between visits with your doctor. Bring the forms with you and talk through them with your doctor at each appointment
Many people with MPNs don’t realize certain symptoms are specifically caused by the disease. For example, fatigue can be chalked up to getting older, having stress at work, or due to other medical conditions. Or maybe you think your aches and pains are related to aging or arthritis. Women may associate night sweats with menopause rather than their MPN. So it’s important to pay attention to your symptoms and bring them up to your healthcare team even if you do not think it is associated with your condition.
This symptom tracker is a straight forward form that is simple to use and can be found at www.mylifewithmf.com/mpn-symptom-form.pdf. For the 10 symptoms, rate each symptom on a scale of 0 to 10, with 0 if the symptom is absent and 10 being the worst imaginable [review list of 10 MPN symptoms] 

How to use this slide:
Encourage patients to regularly track their symptoms and to discuss their symptoms with their healthcare team 

Slide takeaways:
Tracking and writing down symptoms is an important way for you to help your healthcare team to understand how you feel




Share what’s on your mind 

• Maintain relationships with loved ones and 
healthcare team 

• Stay involved in your healthcare plan 
• Always reevaluate how you feel 
• Ask questions about things you have on your 

mind 
• Find support in your community or online 



Find the Healthcare Team That is Right 
for You 

Recommendations from the American Cancer Society— 
Questions to ask yourself after meeting with a healthcare professional 

‣ How comfortable did you feel talking with them? 

‣ Did they give you a chance to ask questions?  

‣ Did they seem comfortable answering your questions? 

‣ Did they talk to you in a way that you could understand? 

‣ Do you feel they listened to you and respected you? 

‣ Did they talk about short-term and long-term management goals? 

‣ Do you feel they spent enough time with you? 

3
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Presenter
Presentation Notes
Overview of content: 
Finding the right people for your healthcare team is an important consideration.  These are some recommendations from the American Cancer Society when meeting with a prospective or existing doctor:
How comfortable did you feel talking with them?
Did they give you a chance to ask questions? 
Did they seem comfortable answering your questions?
Did they talk to you in a way that you could understand?
Do you feel they listened to you and respected you?
Did they talk about short-term and long-term management goals?
Do you feel they spent enough time with you?

Experts who specialize in MPNs are available at key medical centers across the country and are able to also partner with local physicians


How to use this slide:
Encourage patients that part of finding relevant information is to find the healthcare team that is best for them 

Slide takeaways:
These are considerations that should be carefully evaluated when selecting a specialist in your care
Ask your doctor how they are able to connect you with an MPN expert at a medical center




Biopsychosocial Approach To Care 

• Psychological: 
– Act as a confidant for patients and liaison to multi-

disciplinary team  
– Emotional support for patients and their caregivers 
– Identifying stressors and assisting with management 
– Mental health referrals 
– Addressing and collaboration to increase adherence to 

medications (including oral chemotherapy drugs as 
well as supportive medications) 
 
 

Presenter
Presentation Notes
Confidante!
Liason
First name 



Biopsychosocial Approach To Care 
• Social: 

– Loss of job, autonomy, daily routine 
– Change of role in family unit and in other arenas 
– Appropriate referrals to organizations for support 
– Referral to social work 

 



Remain Involved in and Understand 
Your Management Plan 

3
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Partner with Your 
Healthcare Team 

‣ Prepare for  
office visits 
 

‣ Track your care 
 

‣ Keep your  
healthcare  
team updated 

Discuss with your 
healthcare team 

‣ Know your 
management goals 

‣ Know your blood count 
targets 

‣ Know your 
management plan 

‣ Know how often to 
schedule office visits 
and tests 

‣ Know what symptoms 
and problems to watch 
for 

Understand Your 
Management Plan 

Presenter
Presentation Notes
Overview of content: 
Partnering with your healthcare team also means that you are involved in and understand your management plan. A few tips for building this partnership include:
Preparing for office visits:
Write down questions between visits and answers during visits in a symptom diary or tracker—at each visit report any new symptoms to your healthcare team, as well as any current symptoms that are getting worse
Ask your healthcare team member to repeat something if you don’t understand the first time
Bring someone with you or record conversations to help remember 
Tracking your care:
Keep records of symptoms and test results, such as blood test results. To monitor your MPN status, your healthcare team relies on a complete blood count, or CBC, which we will talk about in more detail next. Essentially, a CBC is a panel, or group, of standard tests that measure different components of the blood so measurements can be compared to healthy or normal ranges as well as to your results from previous tests
Stay on schedule with office visits
Reschedule appointments when needed—don’t just cancel them
Keeping your doctor updated—and always speak up if your have concerns or questions


Here are the key topics to discuss when you meet with your doctor and healthcare team:
Know your management goals; for example if you have:
PV or ET, and your platelets or red blood cell counts are high, then an immediate goal would be to lower them to reduce the risk of thrombosis
MF, and your enlarged spleen has become increasingly painful, therapies may be needed
Know your blood count targets—and your current blood counts
Know what your management plan is for keeping your MPN under control. 
Know how often you will see your doctor and how often you need monitoring or laboratory testing:
Regular monitoring of MPNs is important to detect if the status of your condition has changed
Regular check-ups and bloods tests provide important information about your condition
Know what symptoms or problems to watch for and tell your doctor about right away. Understand your current state so you can identify any new symptom or symptom worsening—early intervention by your healthcare team is important

How to use this slide:
Encourage patients to be in the center of their management plan by giving them specific examples of the types of questions they can ask and/or ideally already know


Slide takeaways:
It is important to understand the management plan you and your healthcare team have compiled
Always share what’s on your mind with your healthcare team—it will help them to help you



Enjoy each day 

• Write a list of things that make you happy 
• Listen to music, go for walks, sit in the park, 

play with pets and spend time with family 
• Continue doing your favorite activities 
• Set dates and have goals to look forward to 



Eat right 

• Avoid processed foods 
• Eat fresh fruits and vegetables 
• Limit red meat 
• Eat a colorful meal 
• Eat more frequent small meals or healthy 

snacks 
• Avoid soda and make sure you hydrate 

enough each day 



Physical Activity 

• Remaining active helps with fatigue 
• People who remain active do better 
• Do activities in the morning before get too 

fatigued 
• Yoga and meditation for stress reduction 
• Join a gym or workout group 



Learn About Ways to Support Yourself 

Non-Profit (501c3)  
Websites—approved by  
the IRS as tax-exempt, charitable 
organizations 
‣ MPN Research Foundation 
‣ MPN Education Foundation 
‣ MPN Coalition 

► Other groups that support: 

► Cancer Care 

► Cancer Support Community 

► LLS 

► MPN Education &  
Advocacy International 

► NORD 

Financial Support 
‣ Patient Access  

Network Foundation 
‣ Good Days 
‣ NORD 
‣ NeedyMeds 

Organization Websites—
information put out by larger 
clinics/hospitals/ pharmaceutical 
companies  
Sponsored: 

‣ MPN Advocacy &  
Education International 

‣ Voices of MPN 
‣ CancerConnect.com 
‣ Patient Power 

‣ Medical Community: 
‣ Mayo Clinic 
‣ WebMD 
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Overview of content: 
People find a lot of strength in understanding the resources that are available to them.  Various groups make a range of resources available and can include:
Written material
Telephone support
In-person support groups
Websites
The internet can be a broad source of information on MPNs. However it is important to understand your source of information and whether this content has been reviewed—for example, most of the content available on Facebook is not reviewed prior to being distributed
Websites are designed by different organizations based on the unique perspective of that organization.  For example:
There are Non-Profit (501c3) Websites, approved by the IRS as tax-exempt, charitable organizations. These MPN educational Websites include:
MPN Research Foundation
MPN Education Foundation
MPN Coalition
Cancer Care
Cancer Support Community
NORD
LLS
MPN Education & Advocacy International
There are Organization Websites which include educational information put out by larger clinics/hospitals/ pharmaceutical companies.  Due to their larger size, it is highly-likely that this information has been pre-reviewed/approved. 
Sponsored:
MPN Advocacy & Education International
Voices of MPN
CancerConnect.com
Patient Power
Medical Community:
Mayo Clinic
WebMD
In addition to educational resources, there are Websites dedicated to financial support for patients with MPNs. These include:
Patient Access �Network Foundation
Good Days
NORD
NeedyMeds

It is always important to consider who is creating the information on these sites, and how it is intended to be used
As with every available website, it is also important to understand the relevance of information on the site, and how it aligns with your educational needs
There are several excellent support groups both locally in communities as well as online.  Incyte is not specifically recommending these Websites; these are intended to help guide you and are resources specifically related to MPNs.  Incyte has provided funding for some of the organizations mentioned today
Remember too that many websites allow you to “sign-up” for information updates via email.  This is a helpful way of having relevant information sent to you on a timely basis.

How to use this slide:
Encourage patients to find relevant sources of information to learn about MPNs, which may include: written material, telephone support, In-person support groups and websites
Understanding the type of website will help you to find the type of information you are looking for
Relevant websites can include sites for the medications you are already receiving


Slide takeaways:
Patients often find it helpful to learn about available sources of financial support
The internet is a good resource for information, but careful consideration should be given on how much reliance to place on the information you find



 
The Social Worker’s Role 

 • Establish relationship with social worker early on (at diagnosis!) 
– Counseling for patient and support network 
– Access to durable medical equipment to assist with ADLs 
– Referral to appropriate support groups, organizations 
– Financial assistance 
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Work very closely together



 

We can’t control what  
happens to us in life.    

We can control our perspective 
and response to what happens. 

42 



 
Live your life focused  

on what’s important to you 
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Thank you!! 

 
 
 

• QUESTIONS ???? 
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