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Epidemiology

 Distribution of MPN is unbalanced between sexes
* The incidence of ET is higher in women

 The incidence of PV and PMF is higher in men

Hultcrantz M, et al. J Intern Med. 2020 Apr;287(4):448-454.
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Genetic framework

 JAK2/CALR/MPL mutations are equally distributed

among sexes but triple negative cases are more frequent
In women

* Women have lower JAK2 V617F VAF and slower allele
burden increase

* Women have fewer acquired somatic mutations and
lower frequency of high-risk mutations

Karantanos T, et al. Blood Adv. 2020 Jun 23;4(12):2567-2576
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Supplementary Figure 4. Genome-wide association of ET versus PV stratified by sex
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Tapper, et al. Blood 2025 Sep 30; Epub ahead of print
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GENETIC DETERMINANTS OF MPN SUBTYPE

Context of Research Aim of This Study 3
Some patients who acquire JAK2 V617F develop To identify genetic variants that influence
polycythemia vera but others develop essential myeloproliferative neoplasm (MPN) phenotype, including
thrombocythemia. The reason for this phenotypic variants that have gender-specific effects
difference is incompletely understood o
Findings <
Genetic characterisation

"SNP arr.?y genotyping o Female-specific association for variants within:
= |mputation %
« CDH22 (ET versus PV Py, = 2.67 x 10°) g
# = Reduced ET risk (Pppew = 7.82x 105, OR = 0.75) é
Genome-wide associationanalyses = Elevated PV risk (P, ...= 0.0008, OR = 1.30) g
= ETversusPV g
» ETversuscontrols = eQIL forincreased expression of CD40 (P =3.80x 107) 2
= PVversuscontrols %
PRS constructed from 48 SNPs in 31 independent loci §
g
i = Optmised PRS show stronger associations with ET and §
Polygenic Risk Score (PRS) PV versus PRS based on platelets and red blood cell B
hay * Optimisedfor ETand PV traits g

AN

LN S
24 S g
Conclusion: Multiple germline variants influence MPN phenotype, including a novel 2
female-specific association with CDH22/CD40. 8
¥
Tapper et al. DOI: 10.xxxx/blood.2025xxxxxx 2

Tapper, et al. Blood 2025 Sep 30; Epub ahead of print
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Thrombotic risk

 VTE are more common in females subjects

 Splanchnic vein thromboses are more frequent in
women

Karantanos T, et al. Blood Adv. 2020 Jun 23;4(12):2567-2576
Colaizzo D, et al. Thromb Res. 2011 Sep;128(3):233-6.
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Contraception (OCP=oral contraceptives)

 3-fold increased risk of overall venous thrombosis in OCP
users compared with nonusers (23% vs. 7%)

 5-fold increased risk of splanchnic venous thrombosis
(15% vs. 3%) in OCP users compared with nonusers

* Recommend avoidance of estrogen-based contraception
in favor of alternatives-progesterone-only pill, implant,
depot, IUD or barrier methods.

Gangat N, et al. Cancer. 2006 Jun 1;106(11):2406-11.
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Preghancy

* Young women of childbearing potential constitute
around 10% of newly diagnosed MPN cases

« Women with MPN (15-44 vyears) have a 22% lower
childbirth rate compared to the control population: not

reduced in ET (HR:1.02) but reduced in PV (HR:0.5) and
PMF (HR:0.45)

Szuber N, et al. Am J Hematol. 2018 Dec;93(12):1474-1484
Landtblom AR, et al. Leukemia. 2024 May;38(5):1081-1085
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Mayo Clinic Italian Italian Partners Boston Combined
study [74] study [77] study [78] study [75] results
Women/pregnancy, n 1007200 94/155 92/122 52/121 338/598
Genetics, n/n evaluable (%)
JAK2 mutated 44/86 (51) 58/94 (63) 16/37 (43) 29/52 (56) 148/269 (53)
CALR mutated 21/76(28) 19/94 (20) — 6/52(12) 46/222(21)
MPL mutated 0/76 (0) 2/94(2) — 0/52 (0) 2/222 (1)
Triple negative 4(76(5) 14/94 (15) — 4/52(8) 22/222(9)
Treatment, n/n evaluable (%)
Aspirin 135/200 (68) — 93/122(76) 62/107 (51) 200/429 (65)
LMWH (antepartum) 18/200 (10) — 19/93 (20) 10/84 (12) 48/377 (14)
LMWH (postpartum) 29/200(15) — — 17/84 (20) 46/284 (18)
Interferon 17/200 (5) — 20/122(16) 2/121 (2) 39/443 (10)
No treatment 52/200(26) — — — 52/200 (26)
Live birth, n (%) 144(72) 106 (68) 92(75) 84 (69) 426/598 (71)
P regn a n Cy i n ET Fetal complications, n (%)
Fetal loss 56 (28) 46 (30) 30(25) 38 (32) 171/508 (29)
First-trimester loss 51(26) 37 (24) 19(16) — 107/477 (22)
Spontaneous 431(24) 37(24) 19 (16) 32(26) 136/598 (23)
Elective 3(2) — — 4(3) 7/321(3)
Second-trimester loss 3(2) 6(4) 7(6) — 16/477 (6)
Third-trimester loss 00 3(2) — — 3/355(2)
Stillbirth 2(1) 3(2) 4(3) 1(0.8) 10/598 (2)
Preterm birth 6(3) 20(13) 12(10) 9(7) 47/598 (8)  <———
TUGR 5(3) 13(8) 2(2) 3(3) 25/598 (4)
Maternal complications, n (%) 26(13) 18(12) 10(8) 15(12) 69/598 (11)
Thrombosis 2(1) — 5(4) 3(3) 10/343 (3)
Major bleeding 13(7) — 1(1) 7(6) 21/343 (4)
Pre-eclampsia 11 (6) — 33 4(3) 18/343 (4)
Placental abruption 1{0.5) — 1(1) 0(0) 2/343(0.5)
Gestational hypertension — — — 1(1) 1/121(1)

Szuber N, et al. Am J Hematol. 2025 Jun;100 Suppl 4(Suppl 4):74-87.
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* Prior pregnancy loss is the most important predictor of
subsequent fetal loss in ET

* Role of driver mutation on fetal-loss and pregnancy-related
complications is conflicting:
-Mayo experience: JAK2 does not increase the risk
-PV experience: JAK2 is associated with increased risk, in
particular with late pregnancy losses; CALR mutations are
associated with a trend to a better outcome

Pregnancy in ET

 The protective role of ASA against fetal loss confirmed in
several studies

Gangat N et al. Eur J Haematol. 2009 May;82(5):350-3
Passamonti F, et al. Blood. 2007 Jul 15;110(2):485-9
Rumi E et al. Haematologica. 2015 Nov;100(11):e443-5.
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Management recommendations fo pregnancy in ET: before

» Careful preconception counselling

* Integrated care by hematology and obstetrics teams

* Check thrombophilia and cardiovascular risk factors

« Hydroxyurea and warfarin are teratogenic: avoid in young women

contemplating a future pregnancy

Robinson S et al. Blood. 2024 Feb 29;143(9):777-785
Gangat N, et al. Am J Hematol. 2021 Mar 1;96(3):354-366
How J et al. Hematology Am Soc Hematol Educ Program. 2024 Dec 6;2024(1):541-546.
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Management recommendations fo pregnancy in ET: during

 Low risk ET: aspirin alone (avoid if PLT>1.000x109/l or AVWS)
« High risk: cytoreductive therapy (INF-a 45 mcg/sett) in addition to aspirin
«  LMWH in patients with history of venous thrombosis (stop 24 hours prior to

delivery via Cesarean section)

Robinson S et al. Blood. 2024 Feb 29;143(9):777-785
Gangat N, et al. Am J Hematol. 2021 Mar 1;96(3):354-366
How J et al. Hematology Am Soc Hematol Educ Program. 2024 Dec 6;2024(1):541-546.
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Management recommendations fo pregnancy in ET: after

« LMWH for 6 weeks after delivery
» Breastfeeding: LMWH, aspirin, and IFN preferred agents

Robinson S et al. Blood. 2024 Feb 29;143(9):777-785
Gangat N, et al. Am J Hematol. 2021 Mar 1;96(3):354-366
How J et al. Hematology Am Soc Hematol Educ Program. 2024 Dec 6;2024(1):541-546.
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4 Y. Counsel, include genetic predisposition B
* Risk Assessment
Preconception * Optimise leucocytes, hematocrit & platelet count
* Address cardiovascular risk factors
\ ) ® Pre-existing indication cytoreduction: Switch to Interferon alpha )
™ « Low-dose aspirin & venesection (PV) h
* Offer LMWH in the presence of one additional thrombosis risk factor®
All pregnancy * Anomaly scan & Uterine artery doppler 20 weeks
* Serial growth scans 32 and 36 weeks
\_ A Avoid dehydration & immobility (hyperemesis and labour) )
f A N
i ) * Offer cytoreductive drug (almost always IFN)
ngh risk * Offer LMWH if prior thrombosis & Consider LMWH if prior poor
pregna ncy pregnancy outcome
* Increased fetal monitoring according to “saving lives 3"

. / J
i . - Manage acute situation according to local protocols for A
Bleedlng- O_r non-MPN pregnancy : _ _

thrombosis in * Consider MPN management if currently managed as low risk — review
* [f bleeding consider the presence of acquired or standard
\ preghancy [ veon Willebrand disease Y.
4 A h
* Low molecular weight heparin for 6 weeks, return to prior management
* Continue aspirin according to management of MPN prior to pregnancy
Post partum * Individual breast feeding plan
* Discuss contraception options
- A J
( Y * No MPN specific data available regarding fertility treatment in women )
: * LMWH thromboprophylaxis from the time hormone replacement
In vitro . .
— e e therapy and consider extending beyond 12 weeks
fertilisation * Consider minimal interruption of LMWH for egg collection
\_ _J * IVF remains an antenatal risk factor during pregnancy. y

What is a high risk
MPN pregnancy?

= unexplained consecutive spontaneous
miscarriages <10 weeks gestation.

= unexplained deaths of a morphologically
normal fetus = 10 weeks gestation

2 births of a morphologically normal fetus
<34 weeks gestation due to eclampsia, severe
pre-eclampsia or recognised placental
insufficiency™*

A significant ante-or post-partum haemorrhage
(requiring red cell transfusion)

Robinson S et al. Blood. 2024 Feb 29;143(9):777-785.
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Menopause and hormone replacement (HRT)

« Estrogen-containing hormone replacement therapy should be used
cautiously and only at the lowest dose possible to minimize thrombotic risk

« Women with prior thrombosis should avoid estrogen-containing HRT

* Non-estrogen or progesterone-only options are preferred if HRT is

necessary

» Alternatives such as anti-depressants should be explored

Gangat N, et al. Am J Hematol. 2025; 100(Suppl 4):74-87
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