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Current understanding of the effects of estrogen on hemostasis & thrombosis

Abou-Ismail MY, C et al.. Estrogen
and thrombosis: A bench to
bedside review. Thromb Res. 2020

;192:40-51
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Progestogens Impact on Haemostasis

Few clinical studies have focused on the effect of progestogen
only therapy on the hemostatic system 1n vivo.

Most of the current knowledge regarding the 1n vivo effect of
progestogens on hemostasis 1s obtained from studies with
combined contraceptives.



Progestogen-Only Pill:
Impact on Haemostasis

* Very old studies showed no significant effect on the
plasma levels of coagulation factors and inhibitors as
well as fibrinolytic capacity.

*One study demonstrated increased rate of platelet
aggregation in women treated with POP supporting the
platelet activating capacity of progestogens previously
reported in animal models and 1n cell studies.

Kouby SO, Sidelmann JJ. Impact of progestogens on hemostasis. Horm Mol Biol Clin Investig. 2018 ;37(2).



Progestogens Impact on Haemostasis
Studies 1n Human Cell Lines

e Human cell culture studies are inconclusive.

* The observed effects are dependent on the cell lines and the
progestogen formulation used.

 The noted effect of progestogens on platelet activation
supports the findings recorded in animal studies and may
indicate that platelet aggregation 1s augmented by
progestogens.

Kouby SO, Sidelmann JJ. Impact of progestogens on hemostasis. Horm Mol Biol Clin Investig. 2018 ;37(2).



Progestogens Impact on Haemostasis
Animal Studies

(e

* The combined results of the animal studies 1mply that
progestogens, 1n particular MPA, are without an effect on
the plasma concentration of most coagulation factors and
has a modest effect on fibrinolysis.

 The effects on platelet function and fibrinogen may be
significant and were supported by studies in human cell
lines.

Kouby SO, Sidelmann JJ. Impact of progestogens on hemostasis. Horm Mol Biol Clin Investig. 2018 ;37(2).



Progestogen-Only Pill:
Impact on Haemostasis

* Desogestrel (DSG) and LNG have been reported to be associated
with a reduction in the activity of FVII and reduced plasma
concentration of prothrombin fragment 1 + 2 (Fl + 2) indicating
that both progestogens reduced the potency of the tissue factor
induced pathway of coagulation and the turnover of prothrombin.

* The effect of progestogens on FVII was confirmed 1n a study of the
effect of DRSP and DSG on the hemostatic system (Regidor PA, et
al. Gynecol Endocrinol 2016).

Kouby SO, Sidelmann JJ. Impact of progestogens on hemostasis. Horm Mol Biol Clin Investig. 2018 ;37(2).



* Physiopathological characteristics

* Risk of recurrence



COC & TEV
Features to be taken into account

 EE dose

 Type of Estrogen (E2, 17b-estradiol; E2V, estradiol
valerate; E4, estetrol)

* Type of Progestogen

 Administration Route
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The venous thrombotic risk of oral contraceptives, effects of
oestrogen dose and progestogen type: results of the MEGA
case-control study

A van Hylckama Vlieg, research fellow,' F M Helmerhorst, professor of clinical epidemiology of fertility,*?
] P Vandenbroucke, professor of dlinical epidemiology,’ CJ M Doggen, research fellow,' F R Rosendaal,
professor of clinical epidemiology, head of department™#

Table 4|The risk of venous thrombosis associated with different doses of ethinylestradiol in
monophasic oral contraceptives. Data are odds ratios adjusted for age (95% Cl) unless
stated otherwise

Ethinylestradiol Percentage use

dose (ug) among controls* Levonorgestrel Gestodene Desogestrel
20 11.2 1.1(0.4t03.1) 0.3(0.2t00.7) 0.7(0.410 1.2)
30t 84.4 1 1 1

50 4.4 2.2(1.3103.7) — —

*In total, 51 women used a monophasic preparation with 20 pg ethinylestradiol, 385 women used one with
30 pg, and 20 used one with 50 pg (total 456).
tReference category is the most commonly used dose of oestrogen among controls.

(BMJ, 2009)



Table 2 VTE risk and combined contraception according to the types of hormonal contraceptives.

Combined contraceptive OR (95% CI)
Gestodene Desogestrel ~ Norgestimate  Drospirenone  Cyproterone acetate  Vaginal Transdermal
(+30pg8)  (+30u0ED)  (+35p00)  (+30ygfE)  (+35ugED fing system’

'(19_)' 12009415 1701422 18(1423) 17(1323)  15(12-18)
(10 15012200 18042 100743 16012221 16(11-22)

NG, levonorgestrel; EE, ethinyl-estradiol; OR, odds ratio.
*Compared with COC containing LNG.

"Result from Table 3,

‘Compared with COC containing 30 g EE+LNG.

%Compared with norgestimate pil.

uropean Journal of
ndocrinology
(2014) 171, R221-R230



COC &
VIE

LaVasseur C, et al. Res Pract
Thromb Haemost. 2022 Aug
23;6(6):€12763.

Hormone Estrogen (mog) (multiple numbers indicate
preparations Pros a multiphasic/extended lormulations) o ad Ll
Progestin only pills Foree acone . 93.0% No increased risk
ll:llru:iplrmur!! Nane
LNG IUD |lmnnr!ﬂtrt-l None 99.7% Na increased risk Lowest
Imiplant |Etanogestrel N H.5% Mo increased risk risk
Injectable ["Depo”) IMuumwpruseslcmnt None 96.0% OR 12 :1_5—4.6;'
6.5-fold (4.7-8.9) increased
Segeaterons Ethinyl extradiol {13 mog/day) risk compared ta non
Vaginal ring 93.0% hormone users (mixed
[Etonagestre! Ethinyl estradiol (15 meg/day) RS O o oo
|preparatians)
7.9-fold (3.5-17.7]
|Levonargestrel Ethinyl estradiol (30 meg/day) creased i comparad 19
Transdermal patch¥ 53.0% non hormone users [mised
|Horelgestromin Ethinyl estradiol (30 meg/day) data e to oral
preparations)
- ; Similar fimproved risk a5
4 Eh:::ﬂcnc [Dienogest Estradial valerate (3.2,2,1 mg) 93.0% 2" generation
¥ progesterons COC
Ethinyl estradiol (20, 10}
= Ethinyl estradiol (20}
1 G““"‘“"’:: o |tevonargestret Ethinyl estadiol (30) 93.0% OR 2.38(2.18-2.59)**
s Ethinyl estradiol (20, 25, 30,10)
Ethinyl estradiol (30, 10}
Ethinyl estradiol 10,10}
Ethinyl estradiol (20)
|Morethindrone acetate Eihimyl estradiol (30)
Ethinyl estradiol [20.30,35) Na data comparing 1st and
" [Norethisterons E 2nd generation,
A Tepraration [Morethindrone Ethimyl estradial {35} 93.0% recommend lowest dose
FapEReIonE FUC |ethymodiol discorare | EEPIOY Estradiol (35) af estrogen for lowest risk
Ethinyl estradicl {50} af VTE
Ethiny estradiol (30}
Norgestrel |euhinyl estradiol (50)°
Medro terone -
M imate Ethinyl estradiol (35} 93.0% OR 2.53(2.17-296)*"
1" Generation Ethinyl estradiol (20.0,10)
Desogestrel OR 3.64 (3.00-8.43)**
Progesterane COC = Ethinyl estadiol {30} 93.0% { }
Gestodens'’ OR 4.28 (3.66-5.01)*"
- Ethinyl estradiol {20} Similar risk as 3" Highest
it G’"”;":"coc Il:lml.pﬂ'mune Ethinyl estradiol (30} . PEOATITISN POgisIEmne Ek
itioiiod Estetrol (14,2 mgl coc




Setting Estimated Risk Reference

Non-pregnant non-user 2/10 000 WY EMA/739865/2013
Pregnancy / post-partum 20/10 000 WY Population- based study (30years lasting)
CcOocC 5-7/10 000 WY EMA/739865/2013
- EE+LNG
- EE+NETA
- EE+NGM
COC 9-12/10 000 WY EMA/739865/2013
- EE+GSD
- EE+DSG
- EE+DRP
COC NA N/A
- EE+CMA
COC 8-11/10 000 WY ('EMA) EMA
- EE+DNG
2V+DNG 7,0/10 000 WY vs 3,5 in non users and 9,9 inusers of INAS-SCORE
LNG/EE
[E2+NOMAC 2,0/10 000 WY vs 8 in non users and 3,0 in users of PRO-E2
LNG/EE
IE4+DRSP NA Didembourg M, Lower reporting of venous
thromboembolisms events ..: A disproportionality analysis
of the Eudravigilance database. Contraception. 2024 Oct
17:110727.

Adapted from Morimont L, et alk. Front Endocrinol (Lausanne). 2021 Dec 9;12:769187.




OC& VTE
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The importance of family history to weigh the risk

Controls (%) Cases (%) OR* OR. T
n = 1288 n = 1327 (95% ClI) (95% CI)

Family History
Negative family history 1099 (85) 982 (74) Reference Reference
Positive family history 177 (14) 296 (22) 2.0(16-24) 2.0(1.6-2.5)
in 1 parent/sibling
Positive family history 12 (1) 49 (4) 5.0(26-94) 5.2 (26-10.6)
in > 1 parent/sibling

Controls Cases OR
n=1288 n=1327 (95% CI)

Family history and hormones
Negative FH, no CHC or HT 911 (71%) 582 (44%) reference
Positive FH, no CHC or HT 165 (13%) 250 (19%%) 2.2 (1.7-2.8)

Positive FH, treatment with 18 (1.4%) 55 (4.1%) 5.9 (3.3-11)
HT

Positive FH, treatment with 6 (0.5%) 40 (3.0%) 15.3 (6.1-38)
CHC Sonnevi K et al. Thromb Res 2013; 132: 164




The importance of family history to weigh the risk

Grandone E, et al. Thromb Haemost. 2023,;123(11):1060-1068

" Test performed in 429 patients




The importance of family history to weigh the risk

RISK FACTORS 95%CI

PANEL A: FACTORS AFFECTING COC- ASSOCIATED VTE (GROUP B) IN COMPARISON WITH OTHER VTE (GROUP C)

FAMILY HISTORY OF VTE 1.36- 7.54
AGE 0.97 0.93-0.99 0.04
0.31 0.15- 0.64 0.002

PREVIOUS DIAGNOSIS OF 0.097 0.012-0.81 0.03
CANCER

PANEL B: FACTORS AFFECTING PREGNANCY- ASSOCIATED VTE (GROUP A) IN COMPARISON WITH COC- RELATED VTE (GROUP B)

PANEL C: FACTORS AFFECTING PREGNANCY- ASSOCIATED VTE (GROUP A) IN COMPARISON WITH OTHER VTE (GROUP C)

FAMILY HISTORY OF VTE

1.41- 6.78
0.92 0.88-0.96 <0.001

0.008

COC: Combined Oral Contraceptives Grandone E, et al. Thromb Haemost. 2023;123(11):1060-1068

VTE: Venous Thromboembolism



VTE family history OR. 3




ASH guidelines 2023

Tahie 4. Estimates used to calculate effect of thrombophilia testing in individuals with a family history of VTE

RR for first VTE, positive vs Treatment effect for VTE Treatmeant effect major
Thrombopghilia defect in the family negative (85% CI) occumence, RR (85% CI) bleading, RR (25% CI)*
FYL (FVL) 271 (2.06-258) 054 (0.32-0.01) 2,00 (1.33-3.27)
Prothrombin (PT)} mutation 235 (1L46-3.78)
Antthrombin (AT) deficiency 1217 (5.45-27.17)
Protein C [PC) deficiency TAT (281-18.81)
Protein S (PS) deficiency 508 (245-14.57)
*Estimates taken fom ASH Medical Prophylass quidefine-medical GUIDEENTE with minor provoking risk Bctors for VTE.

Middeldorp S. et al, Blood Adv 2023
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* Physiopathological characteristics

* Risk profile by product type and route of administration



Rate of VTE recurrence during anticoagulation in
relation to hormones exposure

No hormone exposure | All hormones exposure | COC exposure during | Gestagen exposure only

during AC during AC AC during AC
n=1413 N=475 N=306 N=317
4.7% per year 3.7% per year 3.7 % per year 3.8% per year
(95%CI 3.3- 6.4) (95%CI1.5-7.7) (95%CI 1.0 -9.4) (959%CI1 0.8 - 11.2)

Beyer-Westendorf J, et al.Vasa. 2018 ;47:441-450




APRICOT: Adapt hePaRin In pregnanCy- assOciated vTe

Invito a partecipare allo studio APRICOT
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Adapt hePaRin In pregnanCy- assOciated vTe




Summary of information for clinical practice

Barcellona D, Grandone E, Marongiu F. Hormones and thrombosis: the dark side of the moon. Blood Transfus. 2024 Jan;22(1):46-54.
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