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The efficacy of the contraceptive methods is high, and contraceptive effect is mainly due to progestogen, since it promotes inhibition
of ovulation, thickening of the cervical mucus, and reduction in tubal motility. Therefore, one must reflect on the role of estrogen - is
it time to abandon it? In this paper, we discuss the role of estrogen and progestogen in contraception, bleeding profile and non-
contraceptive benefits.
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The use of contraceptives is an important strategy for reducing maternal and perinatal morbidity and mortality."? Hormonal
methods, containing a combination of hormones or progestogen alone, stand out among the contraceptives. According to
data from the United Nations (UN), 100 million women use combined hormonal contraceptives worldwide.? The available
data from Latin America are inconsistent; nevertheless, the numbers are evidence of increased usage of hormonal
contraception among the reproductive-age women in the region.* In a data analysis of groups of women from 23 Latin
American and Caribbean countries, the rate of use of contraceptive methods was 55.4% for Argentina (2011), 82% for
Brazil (2013), 81.3% for Colombia (2015), and 65.5% for Mexico (2015).> When contraception options are narrowed down
to oral methods, the dissimilarities in rate of use between countries persist,**> for pills are little used in Mexico, while
the proportion of users is larger in Chile (25%) and in Brazil (34.2%).°

The importance of hormonal contraceptives is undeniable when treating and preventing several gynecological disorders,
such as dysmenorrhea, iron deficiency anemia, premenstrual syndrome, abnormal uterine bleeding, ectopic pregnancy,
ovarian cysts, polycystic ovarian syndrome, and endometriosis,%” as well as when reducing oncological risks, namely
those of endometrial, ovarian, and colorectal cancer.>*%° However, despite such potential benefits, there are a few
adverse effects associated with their use.
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Hormonal contraception: Is it time to abandon estrogen? Contraception

A study conducted by the World Health Organization (WHO) in 36 countries revealed that two-thirds of the sexually
active women who had the desire to avoid or postpone pregnancy stopped using contraceptives for fear of the side
effects (particularly of combined contraceptives), for concerns about their health, and for underestimating the probability
of conception. As a result, one out of four pregnancies was unplanned.” Thus, an assessment of the adverse effects of
hormonal contraception is crucial, for such effects are the main cause of discontinuation and poor adherence.®'"'? Data
from the CHOICE study show that the three most important attributes of contraceptive methods are high effectiveness,
safety, and few side effects.” The combined contraceptives produce a range of effects, from general and common, such
as nausea, headache, and breast pain, to very rare and serious, such as venous thromboembolism (VTE), cerebrovascular
accident (CVA), and acute myocardial infarction (AMI)."* As for progestogens alone, the most common complaints are
menstrual irregularities and water retention.>'2'>

Currently, the search for methods with fewer adverse effects and less potential risks has taken on great proportions.
The progestogen-only methods have few contraindications. This is the reason they are highly recommended in clinical
situations where estrogen should not be used.' The safety of progestogen-only use has been confirmed in numerous
studies, and some of the most recent among them have been carried out with drospirenone.””'® The WHO states that
the contraceptives containing only progestogen do not increase the risk of VTE, AMI, or CVA.">2° Therefore, progestogens
alone represent a class of contraceptives that combine efficacy and safety and display a fairly wide array of uses.

The action mechanism of progestogens is multimodal, for it is based on inhibition of ovulation, thickening of the
cervical mucus, reduction in tubal motility, and desynchronization of the endometrial changes necessary for implantation.
Theoretically, estrogen would increase contraceptive efficacy by suppressing the follicle-stimulating hormone and thus
keeping the dominant follicle from developing. Nonetheless, the most important contribution estrogen makes to hormonal
contraceptives is the reduction in unpredictable bleeding.’>"

The efficacy of the contraceptive methods is high, and there is no difference between combined methods (pills, patches
and rings) and short-acting progestogens alone.’?' In typical use, the failure rate of combined oral contraceptives
(COCs) and oral progestogen-only pills (POPs) is 3 to 9 pregnancies for every 100 couples per year.'® Furthermore, the
effectiveness of hormonal contraceptives is based on the progestogen component through the aforementioned multiple
action mechanisms.’? |t is a fact that progestogens can also be found in a few long-acting reversible contraceptive
(LARC) methods, and these are significantly superior in efficacy to the short-acting ones, and this is an advantage of
the LARCs.224

The bleeding pattern with progestogen use is variable. The WHO groups the variations into amenorrhea and infrequent,
frequent, irregular and prolonged bleeding.?> Changes to this classification, including the regular pattern, have been
proposed.?® Unfavorable bleeding patterns are those which are frequent (more than five bleeding episodes within a
90-day span) and those which are prolonged (bleeding episodes that last more than 14 days). The other patterns are
deemed favorable.

The mechanisms involved in the progestogen-caused unfavorable bleeding have not been well established. Possible
explanations include increased changes in tissue perfusion combined with local angiogenic factors, permeability of
superficial blood vessels, and changes in the functions of the endometrial steroid hormone receptor.?’ In fact, the
unfavorable bleeding pattern is the most common reason mentioned for discontinuation of POPs, and it occurs in
up to 25% of the users.® There are measures that seek to control such unfavorable bleeding;?6272°3° however, not all
users go into complete remission. In this sense, the presence of estrogen in the contraceptive formulations reduces the
discontinuation of the method due to bleeding.>’ A study with formulations containing 20 mcg of ethinylestradiol (EE)
associated with 3 mg of drospirenone (DRSP) or with 150 mcg of desogestrel (DSG) showed incidences of unplanned
bleeding ranging from 8.8% to 17.3% (EE20+DRSP) and from 9.4% to 16.3% (EE+DSG),*? while other authors found rates
of 2.0% to 6.4% with the vaginal ring.*

Both women and healthcare professionals underestimate the non-contraceptive benefits of the oral methods, concerned
as they are about their harmful effects. However, besides reducing the menstrual flow and improving dysmenorrhea,
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oral contraception decreases the incidence of endometrial and ovarian cancer by 40% to 50%. This effect correlates
with usage time and lasts for up to 10 years or more after discontinuation of the pill. The combined methods have a
specific effect on colorectal cancer, with a reduction in risk of approximately 40% through a decrease in bile acids in the
colon.** Other benefits have been documented, such as prevention of osteopenia when undertaken in perimenopause
and a reduction in the incidence of uterine myomas, in benign functional changes in the breast, and in acute pelvic
inflammatory disease.® Yet, it is worth emphasizing that the classical treatments for premenstrual syndrome were
designed with combined methods* and that evidence provided by progestogen-only methods is scarce.

Still, estrogen has a favorable effect on acne,®” and in patients with hyperandrogenic syndromes, e.g., the polycystic
ovarian syndrome, the use of combined methods contributes to the treatment of hirsutism as it promotes a rise in
sex hormone-binding globulin (SHBG) and the attendant reduction in free testosterone. In parallel, the progestogen
present in COCs inhibits the pituitary release of LH, aiding in the reduction of androgen production by the theca cells.®®

Notwithstanding our concerns with the risk of VTE associated with COC use, pregnancy and the puerperium are also
associated with a rise in the risk of thromboembolic events. In fact, the thromboembolic risk in the pregnancy-puerperal
cycle is many times greater compared to the use of any combined contraceptive.**4 Furthermore, estradiol (E2)-containing
pills have shown a better safety profile than those with ethinyl estradiol.#'*> Moreover, the new combination containing
estetrol (E4) and drospirenone showed less impact on several hemostasis parameters, which suggests that it may
have less residual risk of thromboembolic events than other contraceptives.*** Knowledge of the particularities of the
hormonal contraceptive methods aids the gynecologist in comprehending what to do to avoid increasing the patient's
potential risk of thromboembolism.

There is no single answer to the question “What is the best contraceptive method?” In fact, one should think about what is
the role of estrogen and progestogen-only pills in current hormonal contraception? It is necessary to ponder the objectives of
contraception, potential additional benefits, risks associated with the choice of a method as well as potential contraindications
and medical eligibility criteria. Contraceptive counseling is a medical act, and it must be guided by a comprehensive medical
evaluation and lead to shared decision-making with the patient about the seemingly most adequate method. Although the
methods with no estrogen are certainly sufficient for an adequate protection against pregnancy, there is still ample space
for the several applications of the combined methods; in short, the choice must always suit the individual patient.

Comissdo de Climatério e Anticoncepcdo da Sociedade Brasileira de Reproducdo Humana (SBRH): Adriana Orcesi
Pedro, Ana Lucia Ribeiro Valadares, Cristina Laguna Benetti Pinto, Edson Santos Ferreira-Filho, Helena Hachul de Campos,
Isabel Cristina Esposito Sorpreso, Jaqueline Neves Lubianca, Jarbas Magalhaes, José Maria Soares-Junior, Lucia Helena
Simdes da Costa Paiva, Luiz Francisco Cintra Baccaro, Maria Candida Pinheiro Baracat, Maria Celeste Osério Wender,
Maria Célia Mendes, Mariane Nunes de Nadai, Mario Vicente Giordano, S6nia Maria Rolim Rosa Lima, Séstenes Postigo.

1. Brand&o ER, Cabral CS. Da gravidez imprevista a contracepg¢do: aportes para um debate. Cad Saude Publica. 2017;33(2):e00211216.
http://dx.doi.org/10.1590/0102-311x00211216. PMid:28300974.

2. Peipert JF, Madden T, Allsworth JE, Secura GM. Preventing unintended pregnancies by providing no-cost contraception. Obstet
Gynecol. 2012;120(6):1291-7. http://dx.doi.org/10.1097/A0G.0b013e318273eb56. PMid:23168752.

3. Brynhildsen J. Combined hormonal contraceptives: prescribing patterns, compliance, and benefits versus risks. Ther Adv Drug
Saf. 2014;5(5):201-13. http://dx.doi.org/10.1177/2042098614548857. PMid:25360241.

4. United Nations. Department of Economic and Social Affairs. Population Division. World contraceptive use. New York: United
Nations; 2018.

5.  Ponce de Leon RG, Ewerling F, Serruya SJ, Silveira MF, Sanhueza A, Moazzam A, et al. Contraceptive use in Latin America and
the Caribbean with a focus on long-acting reversible contraceptives: prevalence and inequalities in 23 countries. Lancet Glob
Health. 2019;7(2):e227-35. http://dx.doi.org/10.1016/52214-109X(18)30481-9. PMid:30683240.

6.  David PS, Kling JM. Spotlight on the noncontraceptive benefits of contraceptives. | Womens Health. 2020;29(7):887-8. http://
dx.doi.org/10.1089/jwh.2020.8404. PMid:32379995.

7. Schindler AE. Non-contraceptive benefits of oral hormonal contraceptives. Int ] Endocrinol Metab. 2013;11(1):41-7. PMid:23853619.

8.  Schrager S, Larson M, Carlson J, Ledford K, Ehrenthal DB. Beyond birth control: noncontraceptive benefits of hormonal methods
and their key role in the general medical care of women. ] Womens Health. 2020;29(7):937-43. http://dx.doi.org/10.1089/
jwh.2019.7731. PMid:32155101.

Nadai et al. Hum Reprod Arch. 2023;38:e000123. DOI: 10.4322/hra.000123 3/5


https://doi.org/10.1590/0102-311x00211216
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28300974&dopt=Abstract
https://doi.org/10.1097/AOG.0b013e318273eb56
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23168752&dopt=Abstract
https://doi.org/10.1177/2042098614548857
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25360241&dopt=Abstract
https://doi.org/10.1016/S2214-109X(18)30481-9
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30683240&dopt=Abstract
https://doi.org/10.1089/jwh.2020.8404
https://doi.org/10.1089/jwh.2020.8404
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32379995&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23853619&dopt=Abstract
https://doi.org/10.1089/jwh.2019.7731
https://doi.org/10.1089/jwh.2019.7731
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32155101&dopt=Abstract

Hormonal contraception: Is it time to abandon estrogen? Contraception

9.  Shulman LP. The state of hormonal contraception today: benefits and risks of hormonal contraceptives: combined estrogen
and progestin contraceptives. Am J Obstet Gynecol. 2011;205(4, Suppl):S9-13. http://dx.doi.org/10.1016/j.ajog.2011.06.057.
PMid:21961825.

10.  World Health Organization. Family planning: a global handbook for providers [Internet]. Geneva: WHO; 2018 [cited 2023 Mar
12]. 460 p. Available from: https://www.who.int/publications-detail-redirect/9780999203705

11. Bellizzi S, Mannava P, Nagai M, Sobel HL. Reasons for discontinuation of contraception among women with a current
unintended pregnancy in 36 low and middle-income countries. Contraception. 2020;101(1):26-33. http://dx.doi.org/10.1016/j.
contraception.2019.09.006. PMid:31655068.

12. Teal S, Edelman A. Contraception selection, effectiveness, and adverse effects: a review. JAMA. 2021;326(24):2507-18. http://
dx.doi.org/10.1001/jama.2021.21392. PMid:34962522.

13. Madden T, Secura GM, Nease RF, Politi MC, Peipert JF. The role of contraceptive attributes in women’s contraceptive decision
making. Am | Obstet Gynecol. 2015;213(1):46.e1-6. http://dx.doi.org/10.1016/j.2jog.2015.01.051. PMid:25644443.

14. Regidor PA. Clinical relevance in present day hormonal contraception. Horm Mol Biol Clin Investig. 2019;37(1):20180030. http://
dx.doi.org/10.1515/hmbci-2018-0030. PMid:30367791.

15. Grimes DA, Lopez LM, O'Brien PA, Raymond EG. Progestin-only pills for contraception. Cochrane Database Syst Rev.
2013;(11):CD007541. PMid:24226383.

16. World Health Organization. Medical eligibility criteria for contraceptive use [Internet]. 5th ed. Geneva: WHO; 2015 [cited 2018
Oct 9]. Available from: http://www.ncbi.nlm.nih.gov/books/NBK321151/

17. Palacios S, Colli E, Regidor PA. Multicenter, phase Ill trials on the contraceptive efficacy, tolerability and safety of a new drospirenone-
only pill. Acta Obstet Gynecol Scand. 2019;98(12):1549-57. http://dx.doi.org/10.1111/a0gs.13688. PMid:31321765.

18. Regidor PA, Colli E, Schindler AE. Drospirenone as estrogen-free pill and hemostasis: coagulatory study results comparing a
novel 4 mg formulation in a 24 + 4 cycle with desogestrel 75 pg per day. Gynecol Endocrinol. 2016;32(9):749-51. http://dx.doi.
org/10.3109/09513590.2016.1161743. PMid:27028425.

19. Tepper NK, Whiteman MK, Marchbanks PA, James AH, Curtis KM. Progestin-only contraception and thromboembolism: a systematic
review. Contraception. 2016;94(6):678-700. http://dx.doi.org/10.1016/j.contraception.2016.04.014. PMid:27153743.

20. Dragoman MV, Tepper NK, Fu R, Curtis KM, Chou R, Gaffield ME. A systematic review and meta-analysis of venous thrombosis risk
among users of combined oral contraception. Int ] Gynaecol Obstet. 2018;141(3):287-94. http://dx.doi.org/10.1002/ijgo.12455.
PMid:29388678.

21. Trussell J. Contraceptive failure in the United States. Contraception. 2011;83(5):397-404. http://dx.doi.org/10.1016/j.
contraception.2011.01.021. PMid:21477680.

22. Brown EJ, Deshmukh P, Antell K. Contraception update: oral contraception. FP Essent. 2017;462:11-9. PMid:29172411.

23. Secura G. Long-acting reversible contraception: a practical solution to reduce unintended pregnancy. Minerva Ginecol.
2013;65(3):271-7. PMid:23689169.

24. Vieira CS. Long-acting reversible contraceptives: an important approach to reduce unintended pregnancies. Rev Bras Ginecol
Obstet. 2016;38(5):207-9. http://dx.doi.org/10.1055/s-0036-1583761. PMid:27213515.

25. Belsey EM, Machines D, d’Arcangues C. The analysis of vaginal bleeding patterns induced by fertility regulating methods.
Contraception. 1986;34(3):253-60. http://dx.doi.org/10.1016/0010-7824(86)90006-5. PMid:3539509.

26. Mansour D, Korver T, Marintcheva-Petrova M, Fraser IS. The effects of Implanon® on menstrual bleeding patterns. Eur ] Contracept
Reprod Health Care. 2008;13(Suppl 1):13-28. http://dx.doi.org/10.1080/13625180801959931. PMid:18330814.

27. Smith OPM, Critchley HOD. Progestogen only contraception and endometrial break through bleeding. Angiogenesis. 2005;8(2):117-
26. http://dx.doi.org/10.1007/510456-005-9003-z. PMid:16211361.

28. Korver T. A double-blind study comparing the contraceptive efficacy, acceptability and safety of two progestogen-only pills containing
desogestrel 75 pg/day or levonorgestrel 30 pg/day: Collaborative Study Group on the Desogestrel-containing Progestogen-only
Pill. Eur | Contracept Reprod Health Care. 1998;3(4):169-78. http://dx.doi.org/10.3109/13625189809167250. PMid:10036599.

29. Mansour D, Bahamondes L, Critchley H, Darney P, Fraser IS. The management of unacceptable bleeding patterns in etonogestrel-
releasing contraceptive implant users. Contraception. 2011;83(3):202-10. http://dx.doi.org/10.1016/j.contraception.2010.08.001.
PMid:21310280.

30. Zigler RE, McNicholas C. Unscheduled vaginal bleeding with progestin-only contraceptive use. Am J Obstet Gynecol. 2017;216(5):443-
50. http://dx.doi.org/10.1016/j.ajog.2016.12.008. PMid:27988268.

31. Ahrendt H-J, Adolf D, Buhling KJ. Advantages and challenges of oestrogen-free hormonal contraception. Curr Med Res Opin.
2010;26(8):1947-55. http://dx.doi.org/10.1185/03007995.2010.493088. PMid:20569066.

32. Anttila L, Kunz M, Marr J. Bleeding pattern with drospirenone 3 mg+ethinyl estradiol 20 mcg 24/4 combined oral contraceptive
compared with desogestrel 150 mcg+ethinyl estradiol 20 mcg 21/7 combined oral contraceptive. Contraception. 2009;80(5):445-
51. http://dx.doi.org/10.1016/j.contraception.2009.03.013. PMid:19835718.

33. 0Oddsson K, Leifels-Fischer B, Wiel-Masson D, Melo NR, Benedetto C, Verhoeven CHJ, et al. Superior cycle control with a contraceptive
vaginal ring compared with an oral contraceptive containing 30 microg ethinylestradiol and 150 microg levonorgestrel: a randomized
trial. Hum Reprod. 2005;20(2):557-62. http://dx.doi.org/10.1093/humrep/deh604. PMid:15539438.

Nadai et al. Hum Reprod Arch. 2023;38:e000123. DOI: 10.4322/hra.000123 4/5


https://doi.org/10.1016/j.ajog.2011.06.057
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21961825&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21961825&dopt=Abstract
https://doi.org/10.1016/j.contraception.2019.09.006
https://doi.org/10.1016/j.contraception.2019.09.006
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31655068&dopt=Abstract
https://doi.org/10.1001/jama.2021.21392
https://doi.org/10.1001/jama.2021.21392
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34962522&dopt=Abstract
https://doi.org/10.1016/j.ajog.2015.01.051
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25644443&dopt=Abstract
https://doi.org/10.1515/hmbci-2018-0030
https://doi.org/10.1515/hmbci-2018-0030
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30367791&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24226383&dopt=Abstract
https://doi.org/10.1111/aogs.13688
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31321765&dopt=Abstract
https://doi.org/10.3109/09513590.2016.1161743
https://doi.org/10.3109/09513590.2016.1161743
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27028425&dopt=Abstract
https://doi.org/10.1016/j.contraception.2016.04.014
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27153743&dopt=Abstract
https://doi.org/10.1002/ijgo.12455
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29388678&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29388678&dopt=Abstract
https://doi.org/10.1016/j.contraception.2011.01.021
https://doi.org/10.1016/j.contraception.2011.01.021
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21477680&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29172411&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23689169&dopt=Abstract
https://doi.org/10.1055/s-0036-1583761
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27213515&dopt=Abstract
https://doi.org/10.1016/0010-7824(86)90006-5
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3539509&dopt=Abstract
https://doi.org/10.1080/13625180801959931
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18330814&dopt=Abstract
https://doi.org/10.1007/s10456-005-9003-z
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16211361&dopt=Abstract
https://doi.org/10.3109/13625189809167250
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10036599&dopt=Abstract
https://doi.org/10.1016/j.contraception.2010.08.001
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21310280&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21310280&dopt=Abstract
https://doi.org/10.1016/j.ajog.2016.12.008
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27988268&dopt=Abstract
https://doi.org/10.1185/03007995.2010.493088
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20569066&dopt=Abstract
https://doi.org/10.1016/j.contraception.2009.03.013
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19835718&dopt=Abstract
https://doi.org/10.1093/humrep/deh604
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15539438&dopt=Abstract

Hormonal contraception: Is it time to abandon estrogen? Contraception

34. Quereux C, Gabriel R. Bénéfices non contraceptifs de la contraception orale. Gynécol Obstét Fertil. 2003;31(12):1047-51. http://
dx.doi.org/10.1016/j.gyobfe.2003.04.001. PMid:14680788.

35. Bahamondes L, Bahamondes MV, Shulman LP. Non-contraceptive benefits of hormonal and intrauterine reversible contraceptive
methods. Hum Reprod Update. 2015;21(5):640-51. http://dx.doi.org/10.1093/humupd/dmv023. PMid:26037216.

36. Lopez LM, Kaptein AA, Helmerhorst FM. Oral contraceptives containing drospirenone for premenstrual syndrome. Cochrane
Database Syst Rev. 2012;(2):CD006586. http://dx.doi.org/10.1002/14651858.CD006586.pub4. PMid:22336820.

37. MaiaJr HJ, Casoy J. Non-contraceptive health benefits of oral contraceptives. Eur ] Contracept Reprod Health Care. 2008;13(1):17-
24. http://dx.doi.org/10.1080/13625180701712745. PMid:17963179.

38. Amiri M, Nahidi F, Bidhendi-Yarandi R, Khalili D, Tohidi M, Tehrani FR. A comparison of the effects of oral contraceptives on the
clinical and biochemical manifestations of polycystic ovary syndrome: a crossover randomized controlled trial. Hum Reprod.
2020;35(1):175-86. http://dx.doi.org/10.1093/humrep/dez255. PMid:31916574.

39. Taub RL, Jensen JT. Advances in contraception: new options for postpartum women. Expert Opin Pharmacother. 2017;18(7):677-
88. http://dx.doi.org/10.1080/14656566.2017.1316370. PMid:28375776.

40. James AH, Tapson VF, Goldhaber SZ. Thrombosis during pregnancy and the postpartum period. Am J Obstet Gynecol.
2005;193(1):216-9. http://dx.doi.org/10.1016/j.ajog.2004.11.037. PMid:16021082.

41. Dinger ), Minh TD, Heinemann K. Impact of estrogen type on cardiovascular safety of combined oral contraceptives. Contraception.
2016;94(4):328-39. http://dx.doi.org/10.1016/j.contraception.2016.06.010. PMid:27343748.

42. Reed S, Koro C, DiBello J, Becker K, Bauerfeind A, Franke C, et al. Prospective controlled cohort study on the safety of a monophasic
oral contraceptive containing nomegestrol acetate (2.5mg) and 173-oestradiol (1.5mg) (PRO-E2 study): risk of venous and arterial
thromboembolism. Eur | Contracept Reprod Health Care. 2021;26(6):439-46. http://dx.doi.org/10.1080/13625187.2021.19874
10. PMid:34644228.

43. Gérard C, Arnal JF, Jost M, Douxfils J, Lenfant F, Fontaine C, et al. Profile of estetrol, a promising native estrogen for oral contraception
and the relief of climacteric symptoms of menopause. Expert Rev Clin Pharmacol. 2022;15(2):121-37. http://dx.doi.org/10.108
0/17512433.2022.2054413. PMid:35306927.

44. Cleland ], Conde-Agudelo A, Peterson H, Ross J, Tsui A. Contraception and health. Lancet. 2012;380(9837):149-56. http://dx.doi.
org/10.1016/50140-6736(12)60609-6. PMid:22784533.

*Correspondence

Edson Santos Ferreira Filho

Avenida Dr. Enéas Carvalho de Aguiar, 255 - Instituto Central, Hospital das Clinicas da Faculdade de Medicina da Universidade de S&o Paulo,
Sdo Paulo, Brasil - 10° andar - CEP: 05403-900 - Brasil

Phone: +55 11 2661-7621.

E-mail: edson.f@fm.usp.br

Authors information

MNN, MD, PhD in Gynecology, Faculdade de Medicina de Ribeirdo Preto (FMRP - USP), Universidade de Sao Paulo. Professor at the Faculdade de
Odontologia de Bauru FOB-USP, Universidade de Sdo Paulo, Bauru - SP.

ESFF, MD, Physician at the Hospital das Clinicas HCFMUSP, Faculdade de Medicina FMUSP, Universidade de Sdo Paulo, Sdo Paulo - SP.

JM, MD, PhD in Gynecology, Universidade Estadual de Campinas (UNICAMP). Full Professor at the Faculdade Municipal Professor Franco Montoro,
Mogi Guagu, SP, BR.

JNL, MD, PhD in Medical Sciences, Universidade Federal do Rio Grande do Sul (UFRGS), Porto Alegre - RS. Professor at the Universidade Federal
do Rio Grande do Sul (UFRGS), Porto Alegre - RS.

ICES, MD, PhD in Gynecology, Universidade Federal de Sdo Paulo (UNIFESP). Professor at the Faculdade de Medicina FMUSP, Universidade de
Sdo Paulo, Sdo Paulo - SP.

ECB, MD, PhD in Gynecology, Universidade Federal de Sdo Paulo (UNIFESP). Full Professor at the Faculdade de Medicina FMUSP, Universidade
de Sdo Paulo, Sdo Paulo - SP.

JMSJ, MD, PhD in Gynecology, Universidade Federal de Sdo Paulo (UNIFESP). Professor at the Faculdade de Medicina FMUSP, Universidade de
Sao Paulo, Sdo Paulo - SP.

Authors contribution
Conceptualization: MNN, ESFF, JMSJ

Writing - Original Draft: MNN, ESFF
Writing - Review & Editing: MNN, ESFF, JM, JNL, ICES, ECB, JMS)
Supervision: ECB, JMSJ

Nadai et al. Hum Reprod Arch. 2023;38:e000123. DOI: 10.4322/hra.000123 5/5


https://doi.org/10.1016/j.gyobfe.2003.04.001
https://doi.org/10.1016/j.gyobfe.2003.04.001
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14680788&dopt=Abstract
https://doi.org/10.1093/humupd/dmv023
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26037216&dopt=Abstract
https://doi.org/10.1002/14651858.CD006586.pub4
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22336820&dopt=Abstract
https://doi.org/10.1080/13625180701712745
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17963179&dopt=Abstract
https://doi.org/10.1093/humrep/dez255
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31916574&dopt=Abstract
https://doi.org/10.1080/14656566.2017.1316370
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28375776&dopt=Abstract
https://doi.org/10.1016/j.ajog.2004.11.037
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16021082&dopt=Abstract
https://doi.org/10.1016/j.contraception.2016.06.010
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27343748&dopt=Abstract
https://doi.org/10.1080/13625187.2021.1987410
https://doi.org/10.1080/13625187.2021.1987410
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34644228&dopt=Abstract
https://doi.org/10.1080/17512433.2022.2054413
https://doi.org/10.1080/17512433.2022.2054413
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35306927&dopt=Abstract
https://doi.org/10.1016/S0140-6736(12)60609-6
https://doi.org/10.1016/S0140-6736(12)60609-6
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22784533&dopt=Abstract

