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Clinical features of MPN 

Many patients present with subtle blood count abnormalities  

but are otherwise asymptomatic 

 



Age- & gender- specific incidence 
per 100,000 of MPNs  

Age group PRV  ET  IMF  Total 

   M F M F M F M F 

0-4 years  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5-9   0.00 0.00 0.00 0.00 0.02 0.02 0.02 0.02 

10-14  0.02 0.00 0.00 0.00 0.00 0.00 0.02 0.00 

15-19  0.00 0.00 0.02 0.02 0.00 0.02 0.02 0.04 

20-24  0.12 0.04 0.04 0.06 0.02 0.00 0.18 0.09 

25-29  0.15 0.04 0.13 0.14 0.02 0.00 0.30 0.18 

30-34  0.08 0.04 0.10 0.25 0.00 0.00 0.19 0.30 

35-39  0.31 0.25 0.14 0.35 0.06 0.06 0.52 0.67 

60-64  2.34 1.47 1.28 1.27 1.17 0.72 4.79  3.46 

65-69  3.21 1.84 1.65 1.81 2.45 1.01 7.32 4.66 

McNally, R.J.Q.; Rowland, D.; Roman, E; Cartwright, R.A. Age and sex distribution of hematological 
malignancies in the UK. Hematological Oncology, 15, 173-189 (1997). 





Men are from mars and women 

are from venus…or are they? 

ET: slightly higher incidence rate among women (range 
0.64–2.00 per 100,000 per year) than men (range 0.40–
2.00 per 100,000 per year).   
 
MF: slight male predominance, with a male incidence 
rate of 0.59 per 100,000 versus 0.30 per 100,000 for 
females.  
 
More men than women develop PV, with the male-to-
female ratio at approximately 1.2 to 1.1  



Other differences… 
The ECLAP study: …women with PV more likely then men to have venous 
embolic events and microcirculatory disturbances while men were more 
likely to have peripheral arterial disease and myocardial infarction.1 

 

Splanchnic venous thrombosis also occurred most typically in young 
women; 5/6 cases of Budd–Chiari syndrome were female. In ET 17/19 
cases of abdominal vein thrombosis in one publication were female.2 

 
Female predominance for cerebral venous thrombosis (CVT), in one 
publication, 7 out of the 9 patients with CVT and MPN were female. 3 
 
 

1. Landolfi R, Di Gennaro L, Nicolazzi MA, Giarretta I, Marfisi R, Marchioli R. Polycythemia vera: gender-related phenotypic 
differences. Intern Emerg Med. 2012;7(6):509-515. 
2. Gangat N, Wolanskyj AP, Tefferi A. Abdominal vein thrombosis in essential thrombocythemia: prevalence, clinical correlates, 
and prognostic implications. European journal of haematology. 2006;77(4):327-333. 
3. Dentali F, Ageno W, Rumi E, et al. Cerebral venous thrombosis and myeloproliferative neoplasms: results from two large 
databases. Thromb Res. 2014;134(1):41-43. 

 



Women are affected by MPNs 

at all ages of life 

 Considerations therefore for 

Contraception 

Pregnancy 

The menopause 



Recommendation: Estrogen based 
therapy 
 
 The combined oral contraceptive pill should be discouraged 

for women with ET/PV 
 

 Ovarian stimulation therapy is associated with a risk of 
thrombosis and each case should be individually assessed and 
offered thromboprophylaxis where appropriate.  
 

 Hormone replacement therapy may pose a minor increase in 
VTE risk; thus this should only be used in patients without 
additional risk factors for VTE and without a personal history 
of thrombosis 
 

 
(UK Guidelines All evidence level IV, Grade C ie POOR EVIDENCE) 



Key issues MPN pregnancy 

Risk of poor pregnancy outcome 

Risk of thrombohaemorrhagic events 

Risk of teratogenicity 



ET in pregnancy 

 Meta-analysis outcome 461 pregnancies in 
women with ET 

- Live birth rate 50-70% 

- First trimester loss 25-40% 

- Late loss 10% 

- Placental abruption 3.6%  

- IUGR 4.5% 

- Post partum thrombosis 5.2% 

- Ante/post partum haemorrhage 5.2% 
Barbui T, Finazzi G. Myeloproliferative disease in pregnancy and 

other management issues. Hematology 2006; 246-252 



PV in pregnancy 

Robinson S, Bewley S, Hunt BJ, Radia DH, Harrison CN. The management and outcome of 18 pregnancies 
in women with polycythaemia vera. Haematologica 2005 Nov;90(11):1477-83. 

 Case series 18 pregnancies and 20 historical reports 
concordant with pregnancy outcome ET 

- Live Birth Rate 60% 

- First trimester loss (n=8) 21% 

- Late pregnancy loss (n=7)18% 

- IUGR (n=6) 15% 

- Premature delivery (n=6) 15% 

 

- 3 maternal VTE, 1PPH, 4PET 

- 1 maternal death: deep vein thrombosis, pulmonary emboli, sagittal sinus 
thrombosis and disseminated intravascular coagulation 

 

 



MF in pregnancy 

Tulpule S, Bewley S, Robinson SE, Radia D, Nelson-Piercy C, Harrison CN. The management and 
outcome of four pregnancies in women with idiopathic myelofibrosis. Br J Haematol 2008 May 19. 

 

 Case series 4 pregnancies & 4 historical cases 

 50% risk of fetal loss 

 No maternal thrombosis or haemorrhage 



Can we predict obstetric complications? 

 Platelet count declines & may correlate with 
improved outcome  

 Griesshammer et al., Semin Thromb Hemost. 2003 Apr;29(2):205-12. 
 

 Disease complications may not be predictive of 
pregnancy outcome  

  Wright and Tefferi. Eur J Haematol. 2001 Mar;66(3):152-9. 
 

 Past pregnancy outcome may not be predictive for 
subsequent events 

 Wright and Tefferi. Eur J Haematol. 2001 Mar;66(3):152-9. 
 

 Unclear role – Thrombophilia testing, screen for 
acquired vWD ? 

 



 103 pregnancies in 62 women with ET 

 JAK2 V617F  is an independent predictor of pregnancy 

complications (p=0.01) 

 17 (71%) of 24 women carrying the JAK2 mutation had 

complications at first pregnancy  

Women with JAK2 V617F ET had a two-fold higher risk of 

developing complications than those without the mutation 
    Passamonti et al., Blood. 2007 Jul 15;110(2):485-9. 
 

 129 pregnancies in 97 women with ET 

 JAK2 V617F mutation was associated with poor outcome 9/25 vs. 

wild type 2/24 (p=0.037)  
 Melillo et al., Am J Hematol. 2009 Oct;84(10):636-40. 

JAK2 V617F in pregnancy 

 63 pregnancies in 36 women with ET  

 Outcome was not influenced by platelet count, leukocyte count or 

presence of JAK2 V617F; four pregnancy losses each were documented 

in 10 mutated and 10 unmutated patients 
 Gangat et al., Eur J Haematol. 2009 May;82(5):350-3. 

 



Uterine Artery Doppler's 

Flow Velocity waveforms:  Downstream capacitance  

             Arterial wall compliance 

           Blood viscosity 

       

        Volume         Resistance           Volume         Resistance 

 

Normal Uterine Artery Doppler  Abnormal Uterine Artery Doppler  



Uterine Artery Doppler's 

 Cnossen JS, Morris RK, Riet GT, Mol BWJ, van der JAM, 
Coomarasamy A, Zwinderman AH, Robson SC, Bindels PJE, 
Kleijnen j, Khan KS. Use of uterine artery Doppler 
ultrasonography to predict pre-eclampsia and intrauterine 
growth restriction: a systematic review and bivariable meta-
analysis. Canadian Medical Association Journal 2008; 
178(6):701-11. 

 

 An increased Pulsatility Index (PI) was the best predictor of 
placental dysfunction 

 
Mean PI >1.4 considered a screen positive result 



Klampfl et al 

NEJM 2013  

“CALR-mutated ET is a distinct disease entity” 

10.5% vs 25.1% at 15 years, P = .001 

• Younger 

• Lower haemoglobin & white count 

• Higher platelet count 

• Higher mutant allele burden 



Management of MPN pregnancy 



 Pre-conceptual meeting 

 

 Determine if patient is likely to be low or high 

risk 
 

 Control platelet count with interferon alpha if 

high risk pregnancy 

Recommended Management I: 



High risk MPN pregnancy factors  

 
 Previous venous or arterial thrombosis in mother (pregnant or not). 

 Previous haemorrhage attributed to MPN (pregnant or not).* 

 Platelet count rising to >1500 x109/l prior to or during pregnancy.* 

 Diabetes Mellitus or Hypertension requiring treatment 

 

 Previous pregnancy complication potentially caused by a MPN: 

 - 3 pregnancy losses <10 weeks 

     -       1 pregnancy loss >24 weeks 

 - Intrauterine death or still birth (with no obvious other cause)  

     -        IUGR or other evidence of placental dysfunction  

 - Significant ante- or postpartum haemorrhage  

 - Severe pre-eclampsia (necessitating preterm delivery < 37 weeks) 

 

*Indication for cytoreductive therapy not LMWH 



 Management of thrombotic risk 
 Assess need for antithrombotic medication 

 Aspirin 75mg  

 LMWH to be considered if high risk pregnancy  

 Consider thrombo-embolism deterrent stockings 

 

 Venesection 
 Natural fall in haematocrit may obviate need for venesection 

 Target undetermined  

 Gestation appropriate range 

 

 

Recommended Management II: 



 Obstetric care 
 20/40 anomaly scan & uterine artery dopplers 

 Serial growth scans 
 

 Labour 
 Avoid dehydration 

 Thrombo-embolism deterrent stockings 
 

 Post partum thromboprophylaxis 
 

 Monitor PCV and platelet count post partum  
 

 Breast feeding individual decision on interferon alpha 

 

Recommended Management III: 



 Alba and Ruby 

 

 

 Arrived after 

surrogate 

pregnancy  

    



 Conclusions 

 Good evidence to support management of MPN 

in pregnancy is lacking 

 

  Likelihood of successful pregnancy is reduced 

by MPN 
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