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Elements of the Patient Encounter 

Diagnosis & 
Relevant Medical 

History 
Treatment Prognosis 



Case 1 

• Mr. Jones is a 56 year old man presents with 
increasing fatigue and headaches over the last 6 
months.  A complete blood count reveals a white 
blood count of 11.6, hemoglobin 18, hematocrit 
54, and platelet count 460,000.  A spleen tip is 
felt on exam.  A JAK2 V617F mutation is positive.  
A diagnosis of polycythemia vera is made.   

 

• Q:  Mr. Jones asks:  Is PV inherited?  Will I pass 
this on to my children? 



The risk of MPN in ~25,000 
    first degree relatives of 
    11,000 MPN patients was 
    5-7 fold higher than in first 
    degree relatives of normal 
     individuals 
 
 

These familial cases are not 
    explained by inheritance of 
    the JAK2 V617F mutation 
 

Swedish Registry Data 
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JAK2 46/1 Haplotype 

• The JAK2 46/1 haplotype predisposes to both JAK2 
V617F- and MPL-mutated MPNs 

 

• No association between 46/1 and either clinical 
features or outcome: 
– Age 

– Gender  

– Disease duration 

– WBC count, Hb, platelet count, EPO level, spleen size 

– Survival, arterial or venous thrombosis, hemorrhage, 
transformation to myelofibrosis or acute leukemia 

 
 

 



Case 1:   Is this inherited?   
Will I pass this on to my children? 

• The 46/1 haplotype is a heritable DNA 
variation  

 

• It increases the chance of developing an MPN, 
but does not guarantee its development 

 

• There is currently no role for screening of the 
46/1 haplotype in patients or relatives as it 
does not alter management 



Case 2 

• Mrs. Johnson is a 67 year old woman with a 3 month 
history of progressive fatigue, night sweats,  and early 
satiety.  On exam the spleen is enlarged, 12 cm below 
the left rib cage.  A CBC reveals a WBC count of 27,500, 
hemoglobin 9.2, platelets 110,000, and no circulating 
blasts.  RBC transfusion dependent. Cytogenetics 
reveals 13q deletion.    A bone marrow biopsy reveals 
myelofibrosis.   

 
• Q:  How long am I going to live? 
          What is the chance of developing acute leukemia? 



PMF: Recent Evolving  
Prognostic Scoring Systems 

IPSS  

DIPSS 

DIPSS Plus 

Prognosis in Primary Myelofibrosis 

At time of diagnosis 

 
“D”ynamic :  during the course of 

disease 
 

“Plus”:  Additionally evaluates the 
prognostic value of platelet count 

<100,000, red blood cell transfusion 
dependence, and unfavorable 

cytogenetics 



 

IPSS: International Prognostic Scoring 

System for Primary Myelofibrosis 



  DIPSS 

 

DIPSS Risk Group # Adverse Points Median Survival (yrs) 

Low risk 0 Not reached 

Intermediate-1 risk 1-2 14 

Intermediate-2 risk 3-4 4  

High risk 5-6 1.5 



DIPSS Plus # Adverse Points Median Survival 

Low risk 0 185 months  (15.4 yrs) 

Intermediate-1 risk 1 78 months      (6.5 yrs) 

Intermediate-2 risk 2-3 35 months      (2.9 yrs) 

High risk 4-6 16 months      (1.3 yrs) 

DIPSS Plus 
 

“Plus” Risk Factors 
(Each adds 1 Adverse 

Point) 

Unfavorable cytogenetics* 

Platelet count < 100,000 

RBC Transfusion Need 

*Unfavorable cytogenetics: 
   complex karyotype or sole or two  
   abnormalities that include:  
 

   +8  
    7/7q- 
    i(17q) 
    5/5q- 
    12p- 
    Inv(3)  
    11q23 rearrangement 



DIPSS Plus:  Progression to Acute Leukemia 
5-yr Rate 10-yr Rate 

Low-Risk Favorable cytogenetics AND 
platelets > 100,000 

6% 12% 

High Risk Unfavorable cytogenetics OR 
platelet count < 100,000  

18% 31% 



Refinement of Prognosis: 
DIPSS vs DIPSS Plus 

DIPSS Median Survival DIPSS Plus  Median survival 

 Low Risk > 15 years Low Risk 
WITH unfavorable 
cytogenetics or 
platelets < 100,000  

6.5 years 

High Risk ~ 3 years High Risk 
WITH unfavorable 
cytogenetics or 
platelets < 100,000  
 

< 1.5 years 

RBC Transfusion-
dependent  

14 years RBC Transfusion-
dependent  

3 years 



• Age: 67 

• WBC count:  27,500 

• Hb 9.2, RBC transfusion dependent 

• Platelets 110,000 

• Constitutional symptoms:  fatigue, night sweats 

• No peripheral blood blasts 

• Cytogenetics:  13q deletion (favorable risk) 

 

 

 
 

Case 2:  How long am I going to live:  
What is the chance of developing acute leukemia? 

 Risk 
Factor 

Adverse 
Point(s)? 

Age >65 1 

WBC count>25,000 1 

Hb <10 2 

Symptoms 1 

PB blasts >1% 0 

Platelets <100,000 0 

Unfavorable 
Cytogenetics 

0 

RBC transfusion-
dependent 

1 

Total points 6 

DIPSS Plus 
Risk Group:            High 
Median Survival:              16 months (1.3 yrs) 
5-yr rate of leukemia:      6% 
10-yr rate of leukemia:   12% 



Case 3 

• Mrs.  Adams is found is found to have a platelet count of 
980,000 on a routine health check, and is subsequently 
referred to a hematologist.  On exam, a spleen tip is palpated.  
The hemoglobin and white blood cell count and differential 
are normal.  The LDH is normal at 150.  Reactive causes of an 
elevated platelet count are excluded.  A JAK2 mutation 
analysis is positive.  The smear reveals large/bizarre platelets 
without other findings. 

 
• Q:  Mrs. Adams asks:  Do I need a bone marrow 
           biopsy?  



Courtesy of Dr. Tiziano Barbui 
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Disease Complications in Follow-up: 
ET vs. Pre-fibrotic Myelofibrosis 

Complication Relative Risk  
for PMF vs ET 

P-value 

Thrombosis 0.7 0.51 (not statistically significant) 

Myelofibrosis 2.0 0.04 (statistically significant) 

Acute Leukemia 5.2 0.0012 (statistically significant) 

Survival 2.1 0.0002 (statistically significant) 



Courtesy of Dr. Tiziano Barbui 
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Courtesy of Dr. Tiziano Barbui 



Case 3:  Do I need a bone marrow biopsy?  

 
• Mrs. Adams has a diagnosis of ET and no significant 

additional findings on blood smear besides increased and 
large platelets 

• Only a spleen tip is felt 
• The LDH is normal, and there is no co-existing anemia or 

leukocytosis 
• A CD34 count is not obtained 
 

     In my judgment, a marrow biopsy can be 
deferred for the current time but should be re-
evaluated if one or more of the above findings 
emerge. 



Case 4 

• Mr. Thompson is a 63 year old man recently 
diagnosed with polcythemia vera.  A quantitative 
PCR test is performed showing a 68% JAK2 
V617F mutant allele burden. 

 

• Q:  Mr. T asks:  What does it mean that my JAK2 
mutation test is at 68%?  Is this concerning? 



JAK2 V617F and Clinical Correlates 
PV patients JAK2 V617F allele burden (%) 1 

1-25 25-50 50-75 75-100 P-value 

Hematocrit 53.8 54.2 56.9 57.4 <0.001 

White cell count 9.0 10.6 11.7 13.9 <0.001 

Platelet count 524 500 483 452 NS 

PV patients:    75-100% vs. 1-25% allele burden 1 

RR  P-value 

Splenomegaly 4.7 <0.001 

Requiring chemotherapy 3.1 0.001 

Major CV event 7.1 0.003 

ET patients 2 JAK2 V617F positive vs.  negative 

Pos Neg P-value 

Hemoglobin 14.2 13.2 <0.001 

White cell count 10.2 8.9 0.008 

Platelet count 975,000 1,130,000 0.001 
1 Vannucchi AM et al.  Leukemia. 2007.  21:1952–1959. 
3 Kittur J et al.  Cancer.  2007.  109:2279-2284. 

. 



Median  
Follow-up 
3.2 years 



>50% JAK2 V617F allele burden in PV   
 

 
• Higher WBC count 
• Greater spleen size 
• Lower platelet count 

 
• No effect on: 
• Risk of thrombosis, hemorrhage 
• Progression to acute leukemia 
• Overall survival 

 



Increased risk of transformation 
to post PV myelofibrosis with  
JAK2 V617F allele burden >50% 



Case 5 

• Mr. Thompson, the recently diagnosed man with 
polcythemia vera has a friend, Mrs. Huff, who 
was just diagnosed with primary myelofibrosis.  
She was found to be JAK2 V617F positive, but at 
a low level of 10% 

 

• Q:  Mrs. Huff asks:  Because  my JAK2 mutation 
level is low, will I do relatively better? 



  Shorter time to anemia and 
      leukopenia 
 
  Longer time to splenomegaly 



 Patients with a lower quartile allele 
burden of JAK2 V617F (1-25%) 
exhibited worse survival than: 
 1) patients with higher allele burdens  
 2) patient with normal JAK2 
 
 
 

 Deaths were primary attributed to 
infection due to low blood counts 
(marrow failure) 



  Low JAK2 V617F allele burden was associated with decreased overall survival and 
leukemia-free survival independent of other risk factors 
 
 The survival of higher allele burden patients was not different from patients with normal JAK2 
 



Cases 4 & 5:  My JAK2 mutation test is 
at 68%?  10%?  What should I do? 

• In PV, higher allele burden may lead to a higher rate of (or earlier) post-PV 
myelofibrosis.   
 

• Two studies now show that in PMF, a low level of JAK2 V617F is associated 
with worse survival compared to higher JAK2 V617F levels or normal JAK2  
– Marrow failure/infection vs. leukemia 
– Why should a lower level of JAK2 V617F lead to worse outcomes? 

 
• There are no established guidelines for making treatment decisions based 

solely on the JAK2 mutation level 
 

• Risk stratification in PV and prognostic scoring systems such as IPSS/DIPSS+  
for PMF (as well as patient performance status) should guide treatment 
decisions 



Case 6 

• Mr. Plaqueta is a 37 year old man with a new 
diagnosis of essential thrombocythemia.  He has 
never experienced a venous or arterial blood clot. 
He has no cardiovascular risk factors. 

 

• Q:  Mr. P asks:  I don’t like taking any medications.  
Do I really need to take aspirin? 



Polycythemia vera 

Risk group 
Age ≥ 60 or history of 

thrombosis 
Treatment 

Low No Low-dose aspirin + phlebotomy 

  High^ Yes 
Low-dose aspirin + phlebotomy + 

hydroxyurea 

Essential thrombocythemia 

Risk group 
Age ≥ 60 or history of 

thrombosis 
Treatment 

Low No Low-dose aspirin 

  High^ Yes Low-dose aspirin + hydroxyurea 

 

^Extreme thrombocytosis (> 1 - 1.5 million) is a potential risk factor for bleeding and 

is considered to be a high-risk feature (consider screening for aVWD before starting 

ASA) 

Risk-Adapted Therapy for PV and ET 



N=300 patients Observation 
(n=102) 

Anti-platelet 
therapy (n=198) 

Statistical 
significance 

Person-yrs of 
follow-up 

802 848 

Rates of thrombosis 21.2/1000 person-
yrs 

17.7/1000 
person-yrs 

No difference 



Ant-platelet therapy was specifically useful in two settings: 
 Reduction in rate of venous thrombosis in ET patients with JAK2 V617F 
 Reduction in rate of arterial thrombosis in ET patients with cardiovascular risk 
     factors 

 
 
  In the remaining low-risk patients, anti-platelet therapy was not effective in  
     altering the rate of thrombosis . Observation alone in these individuals may be an  
     adequate option. 
 
 Increased major bleeding in patients with a platelet count > 1,000,000 



Case 6:  Do I really need aspirin for my 
low risk ET? 

• This is a retrospective study; although compelling, a 
prospective study with long-term follow-up would be 
useful 
– ?  Is such a study high enough priority 

 

• Subgroups to consider holding or deferring use of 
aspirin: 
– Low risk ET patients without either the JAK2 mutation or 

associated  cardiovascular risk factor(s) [more data needed] 

– Platelet count >1-1.5 million where bleeding may increase 
• Check for an acquired von Willebrand defect 



Unproven Statements and Myths 

• Hydroxyurea definitely increases the risk of leukemia in 
patients with MPNs 

 
• The degree of platelet count elevation correlates with the 

risk of thrombosis 
 
• JAK inhibitors are only available to, and are effective in 

patients with the JAK2 V617F mutation 
 
• JAK inhibitors can cure myelofibrosis 
 
• The Chicago Cubs can win the World Series 

 
 
 



Thank You 

 

Our Patients 
 

Everybody dies, but not everybody lives 
    - Nicki Minaj, from “Moment 4 Life” 

 

 

 

 

 


