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Ph- Myeloproliferative neoplasms - 
What is the (long term) prognosis for 

JAK inhibitors? 
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Mutations galore in BCR-ABL1-negative myeloid neoplasms 



Concomitant Analysis of EZH2 and ASXL1 Mutations In  
Myelofibrosis, Chronic Myelomonocytic Leukemia and  

Blast-Phase Myeloproliferative Neoplasms 
ASH 2010, abstract #3070  



Clonal hierarchy in a patient with PMF and two distinct LNK mutations,  

JAK2V617F and IDH2 R140Q 

Lasho et al. Leukemia, In press 

LNK Mutation Studies In Chronic- and Blast-Phase Myeloproliferative Neoplasms  

and JAK2 Mutation-Negative Erythrocytosis 

ASH 2010, abstract #4105 



JAK2 
>95% 

‘Targeted’ therapy in MPN 

What mutant molecule should we target? 
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JAK inhibitors for myelofibrosis treatment 
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Experimental drug therapy 

 

1. Pomalidomide 

2. JAK inhibitors 

3. Others 

a. Hypomethylating agents 

b. HIDAC inhibitors 

c. mTOR inhibitors 

d. Aplidin 

e. Other others 



Verstovsek S et al. N Engl J Med 2010;363:1117-1127. 

INCB018424 
 
•Phase 1/2 study 
•N=153 
•Median f/u=14.7 months 

 
•DLT=Gr 3/4 thrombocytopenia 
•MTD=25 mg BID or 100 mg QD 

44% 

49% 



Verstovsek S et al. N Engl J Med 2010;363:1117-1127. 

Study discontinuation rate=25% 
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Night sweats 

TG101348 
 
•Phase 1 study 
•N=59 
•Median f/u=380 days 

 
•DLT=Gr 3/4 elevated amylase/lipase 
•MTD=680 mg QD 

Normalization of Leukocyte count = 56% 
Normalization of platelet count = 88% 

39% 

47% 

Pardanani A et al. ASH 2010 abstract #459 



TG101348: safety and tolerability 
study discontinuation rate = 44% 

Adverse Event                All 
subjects 

N=59       

MTD cohort 

N=40 

Grade 
1/2 

Grade 
3/4 

Grade 
1/2 

Grade 
3/4 

Nausea 66% 3% 78% 5% 

Vomiting 54% 3% 68% 3% 

Diarrhea 6% 0% 10% 0% 

Lipase increased 17% 10% 23% 15% 

ALT increased 19% 7% 23% 8% 

AST increased 25% 2% 33% 3% 

Creatinine increased 24% 0% 28% 0% 

Alkaline phosphatase 
increased 

17% 0% 23% 0% 

Anorexia 14% 0% 15% 0% 

Peripheral edema 10% 0% 10% 0% 

Skin exfoliation 14% 0% 20% 0% 

Adverse Event                All 

                 N= 

Subjects 

59 

        MTD 

               N=  

Cohort 

40 

Grade 1/2 Grade 3/4 Grade 1/2 Grade 3/4 

Anemia (N=37) 8% 35% 8% 54% 

Thrombocytopenia 17% 24% 20% 28% 

Neutropenia 63% 10% 5% 10% 
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CYT387 
 
•Phase 1/2 study 
•N=60 
•Median f/u 4.9 months 

 
•DLT Gr 3 elevated lipase/headache 
•MTD 300 mg QD 
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Pardanani A et al. ASH 2010 abstract #460 



CYT387: safety and tolerability 
study discontinuation rate = 5% 

Adverse events Grade 1 Grade 2 Grade 3 Grade 4 

Nausea 15% 

Diarrhea 12% 

Abdominal pain 7% 

Vomiting 3% 

Increased 
transaminases 

20% 3% 

Increased bilirubin 16% 

Increased lipase 7% 5% 

Increased amylase 5% 5% 

Increased Alk Pase 7% 3% 

Increased creatinine 5% 

Numbness 5% 

Headache 10% 3% 

Prolonged QTc 3% 

Dry mouth 3% 

Adverse events Grades 1/2 Grade 3 Grade 4 

Anemia 7% 7% 

Thrombocytopenia 42% 18% 8% 

Neutropenia 2% 5% 

Transient 
Lightheadedness 

Systolic BP 
decrease >20 mm 

Hg 

All patients 

(n=60) 

43% 52% 

Starting dose  

150 mg/day 

19% 33% 

Starting dose 

300 mg/day 

59% 63% 

Platelet inclusion criteria:  INCB018424: 100k ;  TG101348:  50K;  CYT387: 50k Pardanani A et al. ASH 2010 abstract #460 



Positive Negative 

Anemia response = 24% 

Spleen response = 0% 

Anemia response = 0% 

Spleen response = 0% 

JAK2V617F 

Positive Negative 

Anemia response = 47% 

Spleen response = 40% 

Anemia response = 58% 

Spleen response = 73% 

Pomalidomide 

CYT387 

Pardanani A et al. ASH 2010 abstract #460 
Begna et al. Leukemia. 2011 Feb; 25(2):301-4 
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Pardanani et al. JCO in press 

TG101348 
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Interleukin-6 TNF-α 

Interleukin-8 Interleukin-2 

JAK2V617F allele burden 



Verstovsek S et al. N Engl J Med 2010;363:1117 
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INCB018424 



Is there a role for JAK inhibitors for the 
treatment of PV or ET ? 



Clinically-relevant end points: 

•Overall survival 

•Thrombosis-free survival 

•MF-free survival 

•Leukemia-free survival 
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49% achieved normal platelet count 
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% of ET Patients with a > 50% Reduction in 

Symptom Scores  

                 Night Sweats      Bone Pain          Pruritus      Peripheral Numbness 

                        n=12                  n=22                 n=18                 n=28 

Treatment-related AEs* All Grades; n 

(%) 

Grade 3; n 

(%) 

Anemia 29 (74)  0 

Weight increase 9 (23)  0 

Herpes zoster 2 (5)  0 

Hyperuricemia 2 (5) 0 

Leukopenia 2 (5) 2 (5) 

Pain in extremity 2 (5) 0 

Palpitations 2 (5) 0 

•N=39  

•Dose=25 mg BID 

•Median f/u=21 months 

 

•Study discontinuation=28% 

 

•Responses (ELN criteria): 

Overall 90% 

CR 26% 

PR 64% 

ET 

•All 11 subjects with WBC >11k had normalization of counts 

•4 subjects had palpable splenomegaly (median 5 cm) 

3 became non-palpable 

1 had ≥50% reduction 

•13 of 14 subjects with platelet count >1,000,000 had ≥50% reduction 

INCB018424 



•N=34  

•Dose=10 mg BID 

•Median f/u=21 months 

 

•Study discontinuation=18% 

 

•Responses (ELN criteria): 

Overall 97% 

CR 50% 

PR 47% 

PV 

Treatment-related AEs* All Grades; 

n (%) 

Grade 3; n 

(%) 

Anemia 25 (74)  0 

Thrombocytopenia 10 (29)  2 (6) 

Leukopenia 5 (15)  0 

Weight increase 5 (15) 0 

Diarrhea 3 (9)  0 

Hyperuricemia 3 (9) 0 

Insomnia 3 (9) 0 

Palpitations 3 (9) 0 
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Could anti-JAK therapy affect survival  

in myelofibrosis? 



IL-1b

  

IL-1RA 

 

IL-2R** 
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TNF-α 
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MIP-1a* 
 

MIP-1b 
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VEGF 

JAK2 

V617F 

*Association with constitutional symptoms 

*Association with transfusion need 

*Association with marked splenomegaly 

*Association with leukocytosis 

Plasma cytokines in primary myelofibrosis  

are abnormally increased 

and correlate with phenotype and prognosis 
Tefferi et al. ASH 2010 abstract #3068, JCO in press 
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90 treatment-naive patients with PMF 

 

 Plasma IL-8 and IL-2R in the normal range (n=60) 

 Median survival ~80 months 

 

One or both cytokines elevated (n=30) 

Median survival ~17 months 

P<0.0001 
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Only intermediate-1 risk patients considered; N = 27 

 

 Plasma IL-8 and IL-2R in the normal range (n=21) 

 Median survival “not reached” 

 

One or both cytokines elevated (n=6) 

Median survival ~17 months 

Plasma cytokines in primary myelofibrosis are abnormally increased 

and correlate with phenotype and prognosis 
IL-8, IL-2R, IL-12, IL-15 and CXCL10 were independently associated with poor survival 

Tefferi et al. ASH 2010 abstract #3068; JCO in press 



What is the prognosis for JAK inhibitors 

in Ph- myeloproliferative neoplasms? 

• Myelofibrosis 

– Well tolerated, significant palliation 

– Disease modifying? 

– Combination with other agents 

 

• Polycythemia vera / Essential 

thrombocythemia 

–  limited niche (eg. refractory pruritus) 

– Improvement in clinically relevant end points? 


