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While thousands of medicinal products have been developed over the years, only one deserves to be referred to as ‘the pill’. 
Launched in the 1960s, the first oral contraceptive pill – Anovlar in Europe and Enovid-10 in the United States – transformed the 
lives of women and their families. Women had control over their own bodies to plan their families and develop professional careers, 
bringing freedom and empowerment to women over the last 60 years. Pioneering work initially by Ludwig Haberlandt (1921), 
known as ‘grandfather of the pill’, followed by Carl Djerassi and Russell Marker (1930s), Gregory Pincus, Margaret Sanger, 
Katherine Dexter McCormick and John Rock (1950s), provided major contributions to the discovery and development of the first 
oral contraceptive. 
Worldwide, oral contraceptives are among the most popular reversible methods of family planning. In Europe, combined oral 
contraceptives (COCs) are the most commonly used method, used by approximately one-third of contraceptors. Although the 
mechanism of action of COCs essentially remained the same over 60 years, COCs evolved to improve safety and meet the needs 
of women. The gradual lowering of ethinylestradiol (EE) content resulted in lower risks of venous thromboembolism (VTE); the 
introduction of 17β-estradiol (E2) and newer progestogens gave women additional choices along with improved non-contraceptive 
benefits (Practice Committee of the American Society for Reproductive Medicine, 2017).
Pill regimens that shorten the hormone-free interval or allow continuous pill-taking sit alongside the classical 21-day active 
treatment/7-day hormonal-free interval regimen. These modifications have reduced menstrual bleeding and pain, offering users the 
convenience to choose when they bleed (Mansour et al. 2011, Christin-Maitre et al. 2011). But poor pill compliance contributes to 
the number of unintended pregnancies occurring each year, which may result in substantial health problems. Other concerns may 
be related to the development of rare but serious side effects, including VTE or breast cancer (Brynhildsen, 2014), or fear for health 
issues related to the product, such as acne, weight gain (Gupta, 2000), breast tenderness, nausea and mood disorders (Grossman 
Barr, 2010), which may lead to dissatisfaction and subsequent product discontinuation. These concerns underline women’s unmet 
need for a reliable and easy-to-use method that complements their lifestyles without compromise. 
Hence, it is not only time to reflect on the last 60 years since the first oral contraceptive was marketed, but time to reassess estrogens 
and better understand the current challenges in contraception. 
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Combined oral contraceptive (COC) pills evolved over time by various estrogen/progestin types and combinations. Ethinylestradiol 
(EE) is the primary estrogen used since the 1960s, primarily due to its half-life, oral bioavailability and high potency, allowing low 
doses to be effective. However, EE affects the vascular endothelium as well as liver protein synthesis related to the coagulation 
cascade, resulting in an increased risk of rare but serious venous thrombotic effects (Bitzer 2011, Hugon-Rodin et al. 2014, Farris 
et al. 2017). To minimize side effects and morbidity, EE doses in COCs were step-wisely reduced over time. Yet, low doses resulted 
in a less favourable bleeding profile, an undesired effect that often leads to product discontinuation (Archer et al. 2013, Gallo et al. 
2013, Rosenberg et al. 1998).
More recently, COCs with natural estrogen derivatives, including estradiol (E2) and E2 valerate (E2V), were developed with the 
prospect to have less impact on hemostasis, lipid and carbohydrate metabolism, and thus a decreased cardiovascular risk compared 
to synthetic analogues. Although E2-containing COCs may have a better safety profile compared to EE-containing COCs, their 
bleeding profiles are less favourable (Mansour et al. 2011, Westhoff et al. 2012, Ahrendt et al. 2009). Thus, there is an unmet need 
for highly effective and safe COCs with a predictable bleeding profile.
Endogenous estrogens can be classified into adult (estrone [E1], E2) and fetal estrogens (estriol [E3], estetrol [E4]). E4 has four 
hydroxyl groups, making it structurally distinct from the others. E4 is produced by the human fetal liver, reaching maximum levels 
at the end of gestation. For clinical use, E4 is synthesized from a plant source. E4 is quickly absorbed after oral ingestion and 
has a prolonged half-life. Unlike other estrogens, E4 is not metabolized by cytochrome P450, but undergoes extensive phase 2 
metabolism to form inactive sulfo- and glucorono-conjugates (Holinka et al. 2008, Visser et al. 2008a, Visser et al. 2008b). 
E4 is considered the first Native Estrogen with Selective Tissue action (NEST): E4 binds and activates the nuclear ERα to induce 
gene transcription via coregulator recruitment in a way similar to other estrogens but different from selective estrogen receptor 
modulators, exerting estrogenic activity on the vagina, endometrium, bone and cardiovascular system. However, unlike other 
estrogens, E4 blocks the membrane ERα (Foidart et al. 2019, Arnal et al. 2017). Furthermore, E4 has a neutral impact on the liver 
(Mawet et al. 2015, Kluft et al. 2017, Douxfils et al. 2020, Klipping et al. 2021), and recent evidence from cell, animal and clinical 
studies suggests its low impact on normal and malignant breast tissue (Abot et al. 2014, Giretti et al. 2014, Gérard et al. 2015a, 
Gérard et al. 2015b, Liu et al. 2015, Genazzani et al. 2019, Yue et al. 2019, Visser et al. 2012, Singer et al. 2014, Creinin et al. 2021, 
Gemzell Danielsson et al. 2021). Altogether, these unique clinical features support the fact that the choice of estrogen in COCs 
matters. 

Jean-Michel Foidart (BE)
Estetra SPRL, an affiliate’s company of Mithra Pharmaceuticals, Liège, Belgium; University of Liège, Liège, Belgium

Time to look behind the mask in oral contraception 
(sponsored by Gedeon Richter and Mithra Pharmaceuticals)

Time to reassess estrogens: the real reason behind 
current challenges?



Sponsored Symposia

40 European Gynecology and Obstetrics. 2021; Supplement 1 – Book of abstracts

Estetrol (E4) is an attractive candidate for use in combined oral contraceptives (COCs). Contraceptive efficacy and overall safety 
of E4 15 mg/drospirenone (DRSP) 3 mg was assessed in an open-label, 13-cycle, phase-3 trial conducted in a 24/4-day regimen 
in Europe/Russia (Gemzell-Danielsson et al. 2021). A parallel study was also conducted in North America (Creinin et al. 2021). 
Efficacy (Pearl Index [PI]) was assessed in subjects <35y; bleeding and safety outcomes were assessed in all subjects. The Europe/
Russia trial included 1,577 enrolees (1,373 18-35y). The primary efficacy endpoint was determined according to the EMA definition 
(no other birth control methods used, regardless of intercourse). Five on-treatment pregnancies occurred, of which three were 
due to method failure, resulting in an overall PI of 0.44 (95% CI: 0.14-1.03) and method-failure PI of 0.26 (95% CI: 0.05-0.77). 
Scheduled bleeding occurred in 91.9–94.4% of participants per cycle. Unscheduled bleeding/spotting (B/S) episodes decreased 
from 23.5% in cycle 1 to <16% from cycle 6 onwards, and over all cycles, 71.8% of episodes were spotting-only. The percentage of 
subjects discontinuing treatment due to bleeding events was 3.4%. Only one case of deep venous thrombosis occurred, suggesting 
that the new combination E4 15 mg/DRSP 3 mg serves as an effective COC with a predictable bleeding pattern and favourable 
safety profile.
E4/DRSP had limited effects on sex hormone binding globulin, similar to ethinyl estradiol (EE) 30 μg/levonorgestrel (LNG) 150 μg, 
which is considered one of the safest COCs, while EE 20 μg/DRSP 3 mg led to a substantial increase. E4/DRSP had less pronounced 
effects than EE/LNG and EE/DRSP on procoagulant markers, fibrinolytic proteins plasminogen and tissue plasminogen activator, 
prothrombin fragment 1+2, and endogenous thrombin potential-based activated protein C resistance (Douxfils et al. 2020). E4/
DRSP minimally changed lipid parameters and its effect on triglycerides was similar or less than EE/LNG or EE/DRSP (Klipping 
et al. 2021). Thus, E4/DRSP has limited impact on endocrine/metabolic parameters and a neutral hemostasis profile. 
Together, these data demonstrate E4 15 mg/DRSP 3 mg (Drovelis) as a gamechanger in the contraceptive era. Large phase-4 studies 
are needed to confirm if this new COC is associated with an improved adverse event profile including a lower thrombosis risk. 
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Any array of nutrients are needed for the health of both mother and child during pregnancy and lactation. Micronutrients play a 
central role in the structural and functional roles of the central nervous system. For example, nerve cell development, differentiation 
and migration are all thought to be facilitated and regulated by certain micronutrients. In particular, an adequate supply of folic 
acid, iron, iodine, calcium, copper, and choline, amongst others, have been regarded as being important for neurodevelopment in 
early life. 
Choline is now beginning to catch the eye of Obstetricians and Gynecologists with the American Academy of Pediatrics and 
American Medical Association now reinforcing the importance of maternal choline intake during pregnancy and lactation. Choline 
is an ‘essential’ nutrient, with a growing body of evidence implying that choline supply during the first 1000 days of life could 
impact on normal brain development. The present presentation discusses the role(s) of crucial nutrients during pregnancy and 
lactation, with particular focus on choline.
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Almost one half of all pregnancies are unplanned, making it important for patients to know about effective forms of contraception. 
Among the many hormonal preparations, the contraceptive pill is used most often. Heightened publicity about hrombosis risk have 
led to multidisciplinary discussions on the use. The overall relative risk of thrombosis in combined oral contraception users is four- 
to eightfold higher compared to 1-2 per 10,000 in reproductive-aged comparable women. 
The thrombotic risk is affected by estrogen dose, type of gestagen, mechanism of delivery, and length of therapy. Since 2019 
a gestagen-only pill with 4 mg of drospirenone has been approved in several countries worldwide. Drospirenone (DRSP) is a 
gestagen derived from spirolactone and an analog of spironolactone, with anti-gonadotropic, anti-mineralocorticoid, and anti-
androgenic properties. 
With the drospirenone pill, there has been no evidence of venous thromboembolism (VTE) cases in the product’s clinical 
development program (>20,000 cycles). Correspondingly, DRSP 4 mg was not associated with any significant change in the 
hemostatic balance. To day, medicine is taking an individualized approach, and contraception has to be individualized too. Risk 
factors for VTE, including obesity, age, and family/personal history, have to be assessed. In the future, the estrogen free gestagen 
only preparations should be considered more attractive for women in general and in women with VTE risk factors in particular.
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