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Abstract

This chapter discusses the mechanisms of action of hormonal male contraception, which 

suppresses the hypothalamic-pituitary-testis axis. When the intratesticular concentration of 

testosterone is subsequently suppressed to adequately low concentrations, spermatogenesis is 

arrested. Androgens are a necessary hormonal male contraceptive component because they not 

only suppress the hypothalamic-pituitary-testis axis, but also provide the male hormone necessary 

to maintain peripheral androgen functions. Past studies using testosterone alone and testosterone 

combined with progestins demonstrated contraceptive efficacy in the female partner at rates 

similar to combined hormonal female methods. Newer hormonal male contraceptive formulations 

and the alternative routes of administration are discussed, along with potential barriers, challenges, 

and opportunities for hormonal male contraceptive development. Novel methods that are safe, 

effective, reversible, user-friendly, and coitus-independent are intrinsic to equitably meet the 

various needs and limitations of an increasingly diverse population.

Keywords

Androgens; Progestins; Spermatogenesis suppression; Acceptability; Male contraception emerging 
market

Introduction

Hormonal contraceptive pills for women have undergone numerous advances since their 

initial FDA approval in 1960 [1]. The original female combined hormonal contraceptive has 

been replaced with an array of synthetic contraceptive steroid hormone combinations with 

innovative routes of administration aimed at improving contraceptive compliance and 
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efficacy [2]. However, this expansion of methods has been limited to female methods, as 

hormonal male contraception has been confined to clinical trials for nearly half a century. 

The absence of hormonal male contraceptives from the market is notable given that nearly a 

quarter of all contraceptive use is currently male-mediated, inclusive of condoms, 

vasectomy, and withdrawal (coitus interruptus) [3]. While vasectomy is one of the safest and 

most effective methods of contraception, it is considered permanent and data suggest its 

decreasing uptake [4]. Vasectomy reversal is complex, cost-prohibitive, and fertility is not 

guaranteed [5]. Condoms and withdrawal, while commonly used, are among the least 

effective methods of pregnancy prevention, with typical risk of failure within the first 12 

months of use estimated at 13% and 20%, respectively, based on United States (US) 

population data [6]. Even among experienced users, global data show 12-month typical-use 

failure rates of 5% among condom users and 13% among withdrawal users [7]. A reversible 

hormonal male contraceptive would thus fill a gap in men’s options for family planning. 

Furthermore, men are increasingly interested in becoming involved—US family planning 

clinics noted nearly double the uptake (5%–9%) of services among men from 2003 to 2014 

[8]. Consequently, men may comprise a ready market for novel, hormonal male 

contraceptives.

How do hormonal male contraceptives work?

Hormonal female contraceptives, comprised of progestin-only and combined estrogen and 

progestin, prevent pregnancy through multiple distinct pathways, dependent upon their 

dosing. Combined hormonal methods suppress ovulation through negative feedback onto the 

hypothalamus and pituitary gland. Other mechanisms of action associated with progestin 

activity include the thickening of cervical mucus to inhibit sperm entry into the cervix, 

impeding ciliary transport of the ovum, and theoretically modifying the endometrium to 

become less receptive to implantation. Analogously, hormonal male contraceptives suppress 

spermatogenesis through negative feedback by the combined contraceptive steroid hormones 

on the hypothalamic-pituitary axis.

Androgens and progestins

Hormonal male contraceptive-mediated sperm suppression is dependent upon exogenous 

steroid hormones to provide negative feedback inhibition on the hypothalamus and pituitary. 

This results in the suppression of the secretion of gonadotropin-releasing hormone (GnRH) 

and the gonadotropins, follicle-stimulating hormone (FSH), and luteinizing hormone (LH) 

(Fig. 1). LH suppression inhibits Leydig cell function, decreasing the concentration of 

intratesticular testosterone beyond the critical level needed for spermatogenesis. High 

intratesticular testosterone concentration is required for the initiation and maintenance of 

spermatogenesis. The testosterone concentration achieved by exogenous testosterone for 

hormonal male contraceptive regimens is adequate to maintain peripheral androgen 

functions but is less than the high intratesticular testosterone concentrations required to 

stimulate spermatogenesis [9]. Testosterone binds to the androgen receptor in the Sertoli 

cells of the testes to stimulate spermatogenesis. The importance of intratesticular 

testosterone in spermatogenesis was proven in mouse models where knockouts of the 

androgen receptor in different cell types of the testis resulted in spermatogenic arrest [10]. In 
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addition, the suppression of FSH results in defective Sertoli function, impairing 

spermatogenesis. Because decreasing intratesticular testosterone is so important to hormonal 

male contraceptive action, men can become symptomatically hypogonadal if circulating 

testosterone levels are low. Thus, current hormonal male contraceptive methods in clinical 

trials generally include testosterone or another androgen to provide the androgenic activity 

necessary for maintaining sexual function, secondary sex characteristics, and other 

nonreproductive organ systems including the bone, muscle, adipose tissue, and brain.

GnRH analogs

GnRH agonists cause an initial release of gonadotropins, followed by downregulation and 

the suppression of LH and FSH, which results in decreased intratesticular testosterone and 

spermatogenesis suppression. However, trials adding GnRH agonists to paradoxically 

suppress testosterone release from the Leydig cells were not reliably effective in suppressing 

spermatogenesis to adequate levels for contraception [11–13]. In contrast, GnRH antagonists 

rapidly inhibit the production and secretion of LH and FSH, and are effective in suppressing 

sperm output. Unfortunately, GnRH antagonists are short acting and have to be administered 

daily or every 2 weeks subcutaneously; they can cause a local skin reaction, and are 

expensive to produce [14–18]. Longer acting or orally bioavailable GNRH antagonists have 

not been further developed for hormonal male contraception.

What sperm concentration threshold will prevent pregnancy in couples? 

Will this threshold be reached in men?

The threshold concentration of sperm whereby the risk of pregnancy is considered 

equivalent to that of couples using female hormonal contraceptives was determined in early 

hormonal male contraceptive efficacy trials sponsored by the World Health Organization. In 

these contraceptive efficacy clinical trials, couples were recruited and male partners received 

weekly injections of a synthetic testosterone ester (testosterone enanthate, TE). Male 

partners were followed with serial semen analyses until they demonstrated azoospermia or 

oligozoospermia, defined as a sperm concentration < 5 million/mL. Couples then relied on 

the experimental hormonal male contraceptive exclusively for pregnancy prevention. The 

contraceptive threshold for sperm concentration was lowered to 3 million/mL during the 

study to further decrease the risk of pregnancy. After nearly 50 person-years, four 

pregnancies resulted among couples where the male partner had oligozoospermia (0.1–3.0 

million/mL). No pregnancies occurred among couples where the male partner was 

consistently azoospermic in 230 person-years of exposure to the risk of pregnancy. For 

oligozoospermic men, the extrapolated pregnancy rate was 1.4 per 100 person-years (95% 

CI: 0.4 to 3.7) [19,20]. At the 10th Summit meeting on hormonal male contraception in 

2006, the threshold was lowered further to ≤1 million/mL [21], giving a pregnancy rate of 

0.7 per 100 person-years [20], which is equivalent to the most effective methods of 

reversible female hormonal contraception [2,22]. This threshold (<1 million/mL) has since 

been used as a surrogate of contraceptive efficacy and for entry into the efficacy phase of 

hormonal male contraceptive studies with acceptable contractive failure rates of about 2% 

[23–26].
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While hormonal female contraceptives are reliable within a week of starting them during any 

day of a woman’s menstrual cycle, suppressing spermatogenesis can take approximately 70–

75 days in men [27]. Thus, the assessment of sperm output in male contraceptive trials have 

a minimum of three months but preferably six months of exposure to the medications to 

allow for two complete spermatogenic cycles. It is not anticipated that many participants 

would demonstrate the suppression of spermatogenesis to very low levels within 4 weeks. In 

other hormonal male contraceptive clinical trials using a combination of testosterone and a 

progestin, a small proportion of men showed early sperm output suppression by 28 days 

[23,26,28,29]. But the majority of men reached severe oligozoospermia by 12 weeks of 

treatment. Thus, for a male contraceptive to be fully effective, it is anticipated there will be a 

delay of about 12 weeks. This waiting period of about 8–16 weeks is not different from the 

waiting period of about the same duration after vas occlusion [30].

Is there an emerging market for hormonal male contraceptives?

The barriers to a marketable hormonal male contraceptive method are both socioeconomic 

and biological/physiological. Neither are insurmountable. From a social standpoint, the early 

development of contraceptives was aimed at female users, given its expected impact on the 

enormous physical and social burdens of unintended pregnancy. Early successes and 

perceived demand prompted an explosion of research into understanding reproductive 

endocrinology. With research and product development biased favoring females, gynecology 

became a well-recognized, influential field, with andrology only later becoming a distinct 

subspecialty for urologists and endocrinologists. This sex-based imbalance in research 

aimed at understanding and manipulating the reproductive system, created a greater barrier 

for male contraceptive research with the perception that hormonal male contraceptive might 

be more challenging to develop [31]. In reality, hormonal compounds with the ability to 

reversibly suppress spermatogenesis had been described in 1939 [32], well before the FDA’s 

approval of the first oral hormonal contraceptive pill for women in 1960. However, the 

disproportionate efforts to develop and distribute contraceptive methods for women rather 

than men could be justified by their direct impact on women’s rates of unintended pregnancy 

and their inherent morbidities. With hormonal female contraceptive, the health-related 

benefits from the avoidance of unintended pregnancy, well-outweighed their off-target risks 

(e.g., thromboembolic disease). As a hormonal male contraceptive would only pose physical 

risk to male users without any obvious health benefits, their development over methods for 

women was not prioritized by the industry such that in the early 2000s, all major 

pharmaceutical companies (e.g., Schering AG, Wyeth, and Organon) that had been actively 

involved in male contraceptive research and development discontinued their programs owing 

partly to merging with larger pharmaceutical companies with other priorities [33]. 

Pharmaceutical support for male contraceptive development declined in spite of population 

surveys indicating men’s willingness to use novel male contraceptives [34]. Nevertheless, 

acceptability surveys of the male contraceptive market show that men across the globe 

would be willing to use male contraception if available [34–36] and that women would trust 

male partners to use them [37]. Ongoing support for male contraceptive research and 

development is supported by the National Institute for Child Health and Human 

Development (NICHD) in the US and nonprofit, nongovernmental organizations, such as the 

Male Contraceptive Initiative [38]. Furthermore, as gender equity is becoming a global 
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priority, nonprofits and nongovernment organizations are setting expectations for the 

inclusion of men and male partners such that the demand for male contraception is expected 

to rise [39]. For example, when Planned Parenthood surveyed its clients in 2016 about what 

the organization should consider prioritizing in its research portfolio, male contraception 

was one of the highest areas of reported interest1. Additionally, online campaigns where 

male hormonal contraception researchers dialogued with an online audience using the 

popular platform, Reddit, were one of the most well-attended and engaged events of the site 

in 2018 and 20192. Should interest and demonstrated efficacy and safety continue to rise, 

male hormonal contraception may not be as elusive as previously purported.

Can lessons learned from past hormonal male contraceptive trials guide 

the development of new approaches?

Androgens

In the 1970s, the National Institutes of Health (NIH) supported trials of weekly 

intramuscular TE [40–42] that reversibly suppressed gonadotropins were well tolerated in 

men. Many others followed that confirmed androgens reversibly suppressed sperm 

production [43,44] (Table 1). In 1990, two studies undertaken by the World Health 

Organization showed that this suppression of spermatogenesis by exogenous weekly TE 

injections was uniformly reversible, and that for men who suppressed sperm concentrations 

to <3 million/mL including many men with azoospermia, pregnancy rates were comparable 

to that of female oral contraceptives [19,20]. The administration of testosterone alone 

efficiently suppresses spermatogenesis in men to sufficiently low-sperm concentration in 

over 95% of men with more Asian men attaining azoospermia than non-Asian men in these 

studies. This was followed by late phase 2 and 3 studies in China, where testosterone 

undecanoate was administered once every month confirming the contraceptive efficacy of 

androgen alone regimens [24,25]. Because serum testosterone was in the supra-physiological 

range, adverse events referable to testosterone (acne, weight gain, increase in hematocrit, 

and decrease in HDL-cholesterol) were reported [45]. Moreover, the average time of 

attaining the suppression of sperm concentration to <1 million/ml (a threshold compatible 

with the prevention of pregnancy in the partner) was about 11–12 weeks and there may be 

sperm rebound [25]. Lessons learned from testosterone alone clinical trials for male 

hormonal concentration include: (1) Reducing the testosterone dose may decrease adverse 

events, (2) Adding another gonadotropin-suppressing agent may reduce the time for the 

suppression of sperm output sufficient to confer efficacy and prevent sperm rebound, (3) 

Oral testosterone preparations currently available do not last for 24 h, and (4) Long-acting 

intramuscular injection may have less adverse events than shorter acting injection.

Androgens/progestin combinations

Multiple testosterone-progestin combinations (Table 1) have been shown to be safe and 

effective in suppressing spermatogenesis in shorter term studies. Analyses of data generated 

1https://www.pcori.org/sites/default/files/PCOR-Reproductive-Health-PPFA-Summit-Report-July-2016.pdf.
2https://old.reddit.com/r/IAmA/comments/8rlqft/we_are_doctors_developing_hormonal_male/, https://old.reddit.com/r/IAmA/
comments/b7cqwe/we_are_doctors_developing_hormonal_male/.
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from over 1700 men participating in hormonal male contraceptive trials showed that the 

addition of a progestin to the androgens enhanced the suppression of the hypothalamic-

pituitary-testis action resulting in faster and more profound suppression of spermatogenesis 

in men [46] and may reduce the dose of androgen required. However, the combined use of 

androgens plus progestins for male hormonal contraception increases the complexity as the 

pharmacokinetic and pharmacodynamic actions of the progestin may not match that of the 

androgen, and progestins may have additional potential adverse effects [43,47,48].

A small contraceptive efficacy study utilized testosterone implants with depot 

medroxyprogesterone acetate injections in men. There was no pregnancy in the female 

partner after an exposure to pregnancy risks of 35.5 person years [23]. The discontinuation 

rate was high partly related to symptomatic androgen insufficiency and sperm rebound that 

required a protocol change to reduce the interval between the insertions of testosterone 

implants from every 6 to 4 months. In a Phase II multicenter study of intramuscular 

testosterone undecanoate and norethisterone enanthate injections every 8 weeks (an 

androgenic progestin), 320 participants entered the suppression phase [49] and 95.9% of 

continuing users suppressed their sperm concentration to under 1 million/mL by 24 weeks. 

In all, 266 participants entered the efficacy phase, 4 pregnancies occurred during the efficacy 

phase, with a pregnancy rate of 1.57 per 100 continuing users and the calculated Pearl index 

was 2.18 pregnancies per 100 person-years. All pregnancies occurred before week 16 of the 

efficacy phase. This study was terminated early because of high adverse event rates and 

frequent complaints of mood disorders. Though most complaints were mild, there were 

reports of moderate and severe symptoms at several sites including one suicide, one suicide 

attempt, and a third serious adverse event of depression (Behre et al., 2016). Other side 

effects occurring in over 10% of participants included acne, injection site pain, increased 

libido, and myalgia. It is important to note that depression was not specifically tracked on 

enrollment into the study, and not prospectively assessed. Despite these concerns and despite 

the premature trial termination, approximately 80% of male participants and their female 

partners reported satisfaction with the method and would consider using it in the future. In a 

previously reported doubleblind, placebo-controlled clinical trial using combinations of 

testosterone undecanoate and etonogestrel implants with sperm output as the primary 

endpoint, weight gain, mood changes, acne, sweating, and libido change were reported more 

frequently in the active treatment than the placebo group [50]. Because in contraceptive 

efficacy trials pregnancy in the partner is the endpoint, a placebo arm cannot be ethically 

justified. The association of hormonal male contraceptives with any new-onset or worsening 

mood-related and sexual disorders will require prospective defined monitoring and 

assessment during the trial. These studies demonstrate that the inclusion of a placebo group 

in earlier phase studies will help to delineate drug-related adverse events and that 

prospective monitoring before, during, and after the trial is essential to determine causality 

of adverse events, such as mood disorders and sexual dysfunction. Furthermore, the balance 

between adequate androgen and progestin concentration should be optimized by dose-

finding studies during hormonal male contraceptive development.
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Can biological barriers to male contraception be overcome?

Achieve adequate suppression of spermatogenesis

Biological barriers to the release of a marketable male contraceptive are dependent on 

several characteristics: the consistent suppression of spermatogenesis providing 

contraception, contraceptive latency, reversibility, and off-target effects and/or potential 

risks. The doses of androgen required for suppressing spermatogenesis adequately were also 

supraphysiological, which may increase the risk of adverse events [45]. These limitations led 

to the recognition that male hormonal contraception with androgens alone may need to 

include another agent with gonadotropin suppressive activities such as a progestin to more 

consistently and completely suppress gonadotropins. In more recent trials of combined 

androgen and progestin methods [26,29,50], complete suppression of the 

hypothalamicpituitary-testicular axis and spermatogenesis still required an average of 2–3 

months of continuing use. In men, spermatogenesis takes approximately 72 days for an 

immature spermatogonia to develop into the mature spermatozoa [27]. Spermatozoa then 

require an additional 10–14 days to be released into the reproductive tract and appear in the 

ejaculate. Current research includes the investigation into post-testicular methods that will 

shorten the latency periods to be comparable to those seen in women’s methods—women 

who initiate hormonal methods need only wait 7 days for contraceptive protection. As this 

latency period is a biological constant, novel compounds that have actions on 

spermiogenesis, spermiation, or in the epididymis may lead to shorter waiting time. It should 

be noted that vasectomy requires a postsurgery waiting period of about 8–16 weeks to 

guarantee azoospermia. While hormonal methods for men are expected to be completely 

reversible, recovery from complete sperm suppression is not immediate and can require at 

least three months for more than half of users, based on an integrated analysis of past male 

hormonal contraception clinical trials [51]. In clinical trials, semen analyses are a 

prerequisite for monitoring sperm suppression, “dipstick” [52] and “computerized imaging” 

[53] are being developed as home self-monitoring kits. These new methods have to be 

modified and validated to be able to detect accurately the sperm concentration near 1 

million/ml for use in hormonal male contraception.

Lower the potential adverse effects of androgens and progestins in men

Androgens are known to stimulate erythropoiesis and increase hemoglobin and hematocrit in 

men. Adjusting the dose of androgens to result in little or no change of the red cell indices 

are the goals of more recent hormonal male contraceptive clinical trials [29,54]. In some 

male hormonal contraception clinical trials weight gain has been reported, but it has not 

been determined if this is related to the androgen or the progestin or both, and it is not 

known whether the increase in weight is due to increases in lean mass, fat mass, or water 

retention. Decreases in HDL cholesterol are anticipated, as it is a known effect of androgens. 

Oral androgens may lead to more changes in the lipoproteins that may affect HDL or LDL-

cholesterol concentrations because of the first pass effect in the liver of about 20% [55,56]. 

Further studies are required to determine what effects nonaromatizable androgens will have 

on changes in HDL- and LDL cholesterol [57], and the impact of different classes of 

progestins on lipid levels. For hormonal combinations that incorporate more androgenic 

progestins, such as oral levonorgestrel, dose-dependent decreases in HDL cholesterol and 
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weight gain have been observed, without significant changes in LDL-cholesterol levels [58]. 

In another study, when a transdermal testosterone gel was combined with a potent progestin 

gel (Nestorone), a smaller decrease in HDL-cholesterol levels were noted compared to a 

comparable dose of testosterone alone [29]. In a different study paradigm, men who were 

given various progestins alone for two weeks exhibited decreases in their HDL-cholesterol 

levels, which were ameliorated with the addition of testosterone (Zitzmann 2017). Thus, 

while progestins may improve the efficacy of these male hormonal contraception 

formulations, they may also impact user lipid profiles varying with the delivery methods: a 

pill, gel, injection, or implant. The clinical significance of these metabolic changes 

associated with male hormonal contraception use should be studied in long-term clinical 

trials with targeted, prospective assessments of changes from baseline during use and 

reversion to baseline when men discontinue using the study drug. The impact of lipid 

changes on possible cardiovascular disease risks cannot be assessed until we have a 

hormonal male contraceptive on the market and large scale longer term epidemiological 

studies become possible.

Monitor sexual function and mood changes prospectively

In some of these studies, men reported libido changes (increase/decrease), mood disorders 

and mood swings [23,26]. These self-reported adverse events were more frequent in the 

active treatment group compared to placebo in one study [50]. In most studies, the mood was 

not quantified and not tracked. These outcomes should be prospectively monitored at 

baseline and during treatment and recovery periods using a validated questionnaire of sexual 

function and mood. The results of the questionnaire can then be evaluated against self-

reports from the participant to better understand their clinical relevance. The dosing and 

pharmacokinetics of combined androgen and progestin male hormonal contraception 

formulations need to be optimized to maintain effective spermatogenesis suppression and 

adequate androgen replacement, while minimizing sexual, mood, and other off-target effects. 

Fortunately, long-term clinical efficacy trials are underway.

What are the next steps?

To ensure that men will use hormonal male contraceptives, formulations need to be 

convenient, effective, reversible, and affordable. Consequently, trials of novel androgens and 

combinations of androgens/progestins are ongoing, supported by NICHD, NIH funding.

Transdermal testosterone and nestorone

Testosterone and nestorone are absorbed and formed a reservoir under the skin that releases 

the steroid hormones gradually into the circulation resulting in a steady concentration of the 

hormones in the blood. Unlike oral drugs, gels are not affected by first-pass metabolism by 

the liver, and thus they may have a different effect on proteins and lipoproteins made by the 

liver.

The development of the testosterone/nestorone combined gel included: (1) A dose finding, 

first-in-man study of nestorone in men [59], (2) A six-month study showing that the selected 

nestorone dose with a standard dose of testosterone used for testosterone replacement in 
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hypogonadal men effectively suppressed spermatogenesis [29], (3) A pharmacokinetics 

study of the combined gel [60], and (4) A study to determine transfer of the hormones to the 

female partner under an experimental paradigm [61]. Following these studies, a Phase IIb 

trial of a self-applied, nestorone/testosterone combination transdermal gel started at the end 

of 2018 (NCT03452111). The primary endpoint is the cumulative pregnancy rate in 420 

couples. This study is currently recruiting couples in centers in North and South America, 

Europe and Africa.

Novel androgens

Researchers are working on creating a formulation that can be taken orally. Oral testosterone 

is rapidly metabolized by the liver (first-pass effect). Preparations of testosterone such as 

methyl testosterone carry concern for hepatotoxicity. Oral testosterone undecanoate is in use 

in other countries and a new formulation has just been approved for use in the US as of 

2019. However, its usability may be limited for male contraception by a twice-daily dosing 

schedule.

Novel androgens with progestational activity have been found to be safe and well tolerated 

in Phase I trials [62,63]. These compounds allow the development of compounds with 

activities on both the androgen and progesterone receptors as a single agent hormonal male 

contraceptive. 7 α -methyl-19-nortestosterone (MENT) implants have been examined in 

men [64]. Dimethandrolone undecanoate (7α, 11β-dimethyl-19-nortestosterone) and 11β-

methyl-19-nortestosterone (11β-MNTDC), both derivatives of 19-nortestosterone with 

androgenic and progestational activity that are bioavailable and active after oral 

administration, have been studied in animals for their effects on spermatogenesis 

suppression and to examine their safety profile [65–67]. Phase I clinical studies of these oral 

androgens have been completed showing that serum gonadotropins and testosterone are 

rapidly and markedly decreased, while the androgen effects are maintained [62,63,68,69]. 

Adverse events seen in short-term studies with these oral androgens with progestational 

activity include dose-dependent weight gain, decrease in HDL cholesterol, and changes in 

mood. Longer studies are ongoing to demonstrate that these novel compounds suppress 

spermatogenesis as effectively as the combination of separate androgens and progestins.

An injectable formulation for intramuscular injections is also being tested in Phase I studies 

of these novel androgens with progestin activity.

Summary

Hormonal male contraceptives have a sound mechanism of action and have been proven in 

clinical trials to effectively prevent pregnancy. Currently, hormonal male contraceptive 

development efforts aim at combining androgen and progestins to suppress spermatogenesis 

reversibly. The adverse events are usually mild and reversible upon the discontinuation of 

medications; further dose optimization of these steroids is necessary before conducting large 

clinical trials.

Surveys conducted in men and women indicate that at least 50% of the men would try a new 

male contraceptive method and that their female partner would trust them in using the 

Yuen et al. Page 9

Best Pract Res Clin Obstet Gynaecol. Author manuscript; available in PMC 2020 July 23.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://clinicaltrials.gov/ct2/show/NCT03452111


method consistently. Continued cultural shift that engages men in family planning and 

reproductive responsibility seems likely. Industries should recognize that innovation in male 

contraception will supplement or synergize with women’s use of female contraceptives; they 

would not be expected to be less likely to use female-controlled methods. As men and 

women focus on their education and career-related pathways and delay childbearing, both 

groups will need contraceptive methods and will have independent reasons to use them. 

Continued empowerment and equitable treatment of women may create greater expectations 

for men to participate in family planning, further expanding the market for male 

contraception. Developing new therapeutic compounds is also critical. The pharmacokinetic 

and pharmacodynamic effects of contraceptive steroid hormone is challenging to study. The 

ratio of activity of the administered hormones and their conversion to effector hormones 

need to be considered in new drug development. The development of a wide range of safe 

and effective medications allow for the selection of compounds that minimize off-target 

effects while providing the end goal of reliable, safe, and effective contraception. The 

lessons learned from the development of male hormonal methods may guide the pathway for 

nonhormonal compounds with specific targets allowing for a wider range of safe, reversible, 

and effective fertility regulation in men.
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Practice points

• Current male contraceptive methods include withdrawal and condoms, which 

are dependent on the time of sexual intercourse or vasectomy, which is 

considered irreversible

• There is a demand for a safe, efficacious, reversible, affordable contraceptive 

for men

• The male hormonal methods are in late phase clinical trials and closest to 

reaching the market
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Research agenda

• Optimization of dose of androgen/progestin combination to maximize 

effective suppression of spermatogenesis and to minimize adverse effects.

• Determination of the adequacy of androgen action when serum testosterone 

levels are suppressed as with the novel androgens.

• Assess the landscape, prepare and test the market for male hormonal 

contraception in the form of a pill, gel, injection or implant.

• Development of androgen and progesterone receptor modulators with specific 

actions specifically on the production and secretion of gonadotropins
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Fig. 1. 
This figure shows the hypothalamic-pituitary-testis axis. Spermatogenesis is dependent on 

the high testosterone concentration within the testis and FSH acting on the Sertoli cells to 

allow the completion of qualitatively and quantitatively normal spermatogenesis. Exogenous 

androgens and/or progestins or Gonadotropin-Releasing Hormone (GnRH) antagonists 

suppress the production of LH and FSH leading to low intratesticular testosterone and low 

Sertoli function resulting in the suppression of spermatogenesis. Androgen action in the men 

is sustained by the exogenously administered testosterone or another androgen. This is the 

basis of hormonal male contraception.
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Table 1

Androgens and progestins tested in clinical trials.

Androgens Progestins

Oral — testosterone undecanoate, dimethandrolone undecanoate
a
, 11beta-

Methyl-19-Nortestosterone-17beta-Dodecylcarbonate
a Oral — levonorgestrel, desogestrel, cyproterone acetate

Transdermal- testosterone gel
a
, patch, cream Transdermal — nestorone gel

a

Injection — testosterone enanthate, testosterone undecanoate, testosterone decanoate, 

19-nortestosterone-hexoxyphenylpropionate, dimethandrolone undecanoate
a

Injection — depot medroxyprogesterone acetate, 
norethisterone enanthate

Implant — testosterone, 7 alpha methyl-19 nor-testosterone (MENT) Implant — levonorgestrel, etonogestrel

a
Currently in clinical trials.
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