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Abstract

Purpose of Review—In this review, we discuss the efficacy, safety, and benefits of four new
contraceptive products available in the USA, specifically Annovera, Phexxi, Slynd, and Twirla.

Recent Findings—Annovera is a vaginal ring releasing ethinyl estradiol and segesterone acetate
that can be used for up to one year (13 cycles), offering patients an effective, user-controlled
option that may improve contraceptive access for those in low-resource settings or those with
barriers to retrieving monthly prescriptions; however, given limited efficacy and safety data in
people with body mass index (BMI) > 29 kg/m?, clinicians may consider whether Annovera is

an appropriate contraceptive method for obese patients if there are other acceptable alternatives.
Phexxi prescription-only vaginal gel is a user-controlled, non-hormonal, on-demand contraceptive
method that represents a novel addition to the market with its additional uses as a personal
lubricant and as a potential microbicide for urogenital infection prevention. Slynd, a drospirenone-
only pill, provides more flexibility for delayed or missed pills while maintaining efficacy and a
more favorable bleeding profile compared with previously available progestin-only pills. Lastly,
Twirla is a transdermal patch releasing ethinyl estradiol and levonorgestrel that offers users an
additional option for a user-controlled, combined hormonal contraceptive method without daily
dosing; however, prescription is limited to patients with BMI < 30 kg/m? due to decreased efficacy
and VTE events in people with obesity.

Summary—The addition of these products expands the available options for pregnancy
prevention to address unmet contraceptive needs.
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Introduction

New contraceptive methods increase options for individuals seeking to prevent pregnancy.
Contraceptive technology research can address concerns about risks, safety, or convenience
of existing methods by developing new routes of administration, utilizing novel steroid
hormones or different combinations of steroid hormones, and combining multiple needs
into a single product (e.g., pregnancy and infection prevention). Recent additions to the US
contraceptive market include a vaginal ring releasing ethinyl estradiol (EE) and segesterone
acetate (SA) that can be used cyclically for up to one year, an acid-buffering vaginal gel,

a drospirenone-only pill with a wider window for dosing delays, and a transdermal patch
releasing EE and levonorgestrel (LNG). In this review, we discuss the efficacy, side effects,
risks, benefits, and the potential role of these new products among currently available
options to assist clinicians with up-to-date contraception counseling.

Annovera: the 1-Year Ethinyl Estradiol and Segesterone Acetate

Contraceptive Vaginal System

There are several advantages to contraceptive vaginal rings, including non-daily
administration, user control, and stable hormone levels compared with daily oral dosing
[1]. Most providers are familiar with Nuvaring® (Organon & Co, Jersey City, NJ), a
contraceptive vaginal ring containing EE and etonogestrel that is used over one cycle

and requires replacement with a new ring each month [2]. Annovera® (Therapeutics MD,
Inc, Boca Raton, FL) is a contraceptive vaginal system (CVS) containing EE and SA

that was approved by the Food and Drug Administration (FDA) in 2018 [3]. This ring is
the first approved contraceptive product to incorporate SA. This progestin has a low oral
bioavailability but requires only small doses to achieve pro-gestational activity in sustained-
release formulations [4]. In contrast to Nuvaring, a single Annovera ring can be re-used
for 13 consecutive cycles and does not require refrigeration, offering patients increased
convenience with less frequent visits to the pharmacy or clinic for refills.

Annovera is a soft, flexible, silicone ring with an outer diameter of 56 mm and cross-
sectional diameter of 8.4 mm that contains EE 17.4 mg and SA 103 mg with an average
release rate of EE 13 mcg/day and SA 150 mcg/day [3]. The ring is placed in the vagina

for 21 days continuously and removed for 7 days each cycle over one year. As with other
combined hormonal contraceptive methods, the primary mechanism of action of Annovera is
ovulation suppression.

Two-phase 3 studies conducted in the USA and seven international sites evaluated

the efficacy, safety, and side effects of the EE/SA CVS [5e, 6¢]. In these studies,
investigators enrolled 2278 participants aged 18—40 years with regular cycles who had no
contraindications to combined hormonal contraceptive use or anatomic abnormalities that
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would preclude vaginal ring use. During active use, they were instructed not to remove the
CVS for more than 2 h. Over half (57.5%) completed 13 cycles; the most common reasons
for early discontinuation were adverse events (AEs) related to treatment (12.3%) and loss to
follow-up (9.4%).

The Pearl Index, a common technique for estimating contraceptive efficacy, is the number
of contraceptive failures per 100 person-years of exposure. In participants 35 years and
younger, there were 40 pregnancies in 17,427 cycles contributed by 2111 participants.

The resulting overall Pearl Index of 2.98 (95% CI 2.13-4.06) for Annovera is comparable
with other methods of combined hormonal contraception [5¢]. The cumulative efficacy rate
was 97.5% (95% CI: 96.5-98.1%), and there was no significant change in pregnancy risk
across cycles, which supports efficacy over 1 year of use. Importantly, users who reported
removing the CVS for longer than 2 h during active use experienced significantly higher
failure rates compared with those who did not (P1 5.89 (95% ClI: 3.46-9.27) versus 2.10
(95% CI: 1.37-3.06), respectively) [5¢]; this finding is likely due to escape ovulation with
improper use. In the pooled safety studies, 69% of participants experienced a treatment-
related AE, most commonly headache (26%), nausea (18%), and vaginal discharge (10%).
Four events of venous thromboembolism (VTE) occurred [6¢]. Notably, only 9% of the
study population had a baseline body mass index (BMI) > 29 kg/m? because enrollment of
this group was halted following two VTE events in obese participants. Overall, participants
experienced predictable bleeding patterns with Annovera. While 13-22% of participants
reported unscheduled bleeding or spotting in any cycle, less than 2% discontinued early due
to bleeding complaints [7¢].

In short, Annovera is an effective, long-lasting, user-controlled option that may improve
contraceptive access for patients in low-resource settings or those with barriers to retrieving
monthly prescriptions. Due to restricted enrollment of individuals with BMI > 29.0 kg/m?,
the safety and efficacy of Annovera have not been adequately evaluated in this population.
Because the FDA’s recommendation to include obese participants in studies did not occur
until 2007 [8], most combined hormonal contraceptives were historically approved without
study data that included obese people. However, given the increased VTE risk with obesity
at baseline, clinicians may consider whether Annovera is an appropriate contraceptive
method if there are other acceptable alternatives. To decrease risk of pregnancy with
Annovera use, clinicians should counsel patients not to remove the ring for more than

two hours during active use. Lastly, while other combined hormonal contraceptive methods
can be used continuously without a hormone-free interval, no data currently exist to guide
patients on the risks and side effects of continuous Annovera use.

Phexxi: a Contraceptive Vaginal Gel

Although the prescription vaginal gel Phexxi® (Evofem Bio-sciences, Inc, San Diego, CA)
was recently FDA-approved as a contraceptive method in May 2020, this product has

been approved since 2004 as Amphora (previously known as ACIDFORM), a personal
lubricant. Phexxi vaginal gel is a non-hormonal, user-controlled option for those who prefer
on-demand contraception. This product joins the group of chemical barriers, which can be
used alone or in conjunction with other contraceptive methods.
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Phexxi is packaged as a pre-filled single-dose applicator of 5 g of gel to be administered
intravaginally up to 1 h prior to each episode of vaginal intercourse [9]. The gel is a

vaginal pH regulator that contains lactic acid, citric acid, and potassium bitartrate; these
active ingredients maintain the naturally acidic vaginal environment to reduce sperm motility
and potentially enhance the vagina’s anti-microbial defenses [10]. The pH of this gel is
approximately 3.55 and has improved acid-buffering capacity compared with other vaginal
gels meant for acid-buffering in the presence of alkaline semen [11]. Furthermore, Phexxi is
characterized by high bioadhesive and viscosity-retaining properties in comparison to other
commercial gels, which contributes to decreased product leakage from the vagina [11].

The contraceptive efficacy of Phexxi was evaluated in a multicenter, single-arm, open-label,
phase 3 study over seven cycles [12¢]. In this study, investigators at 112 US sites enrolled
1384 participants who were 18-35 years old, at risk of pregnancy, and had normal 21—
35-day cyclic menses to use this product with at least three acts of heterosexual vaginal
intercourse in each cycle. Almost half of the enrolled participants completed the study
(46.7%); the study drug was used a median of 22 times per participant and median of 3.6
times per participant per cycle.

In the primary outcome of seven-cycle cumulative pregnancy rate, investigators included
participants who had a 21-35-day cycle, did not use any other contraceptive, and recorded at
least one act of vaginal intercourse during the cycle. Among 1114 participants with 24,289
acts of intercourse in qualifying cycles, there were 101 on-treatment pregnancies, resulting
in a cumulative pregnancy rate of 13.7% (95% CI: 10.0-17.5%). Safety assessments in 1330
participants demonstrated that the most frequently reported AE was vulvovaginal burning
sensation (20.0%). Other vulvovaginal complaints included pruritus (11.2%), pain (3.8%),
or genitourinary tract infections, such as urinary tract infection (5.7%), mycotic infection
(2.9%), and bacterial vaginosis (2.8%). Overall, serious AEs were uncommon (17, 1.3%),
and only two serious AEs led to early study discontinuation. Participants were also satisfied
with this product, with over 80% reporting being “very satisfied” or “satisfied” during
treatment.

In addition to preventing pregnancy, Phexxi may also have microbicidal benefits, which
differentiates it from other chemical barrier products. Other FDA-approved vaginal
contraceptives contain nonoxynol-9 (N-9), a surfactant that disrupts cell membranes. These
vaginal spermicides are available without prescription and are found in a variety of
delivery systems, including gels, creams, foams, suppositories, films, and sponges. The
contraceptive efficacy of N-9 spermicidal products ranges from 10.0 to 22.2% with typical
use over a 6-month period, with lower dose products having higher failure rates [13, 14].
Vaginal contraceptive products containing N-9 had previously been thought to also exhibit
microbicidal activity; however, studies have demonstrated that N-9 does not reduce the

risk of gonorrhea, chlamydia, trichomoniasis, bacterial vaginosis, or candidiasis compared
with placebo and could potentially increase HIV acquisition with frequent applications [15,
16]. In contrast to N-9-based vaginal contraceptive products, Phexxi has the potential to
have both microbicidal and contraceptive properties in one product due to its mechanism
of maintaining the acidic environment of the vagina to enhance its natural antimicrobial
defenses. In a double-blind, placebo-controlled, multicenter phase 2B/3 study in US women
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who had been diagnosed with chlamydia or gonorrhea, participants who received Phexxi
had a relative risk reduction of 50% and 80% of chlamydia and gonorrhea infections,
respectively [17¢]. A phase 3 trial (NCT04553068) is currently in process for the evaluation
of Phexxi in preventing urogenital chlamydia and gonorrhea infections compared with
placebo.

In summary, Phexxi is a user-controlled, non-hormonal, on-demand contraceptive method
that represents a novel addition to the contraceptive market with its additional uses as

a personal lubricant and as a potential microbicide for urogenital infection prevention.
However, Phexxi requires prescription, which may limit access in context of other available
non-prescription vaginal contraceptive products.

Slynd: a Drospirenone-Only Pill

Progestin-only pills (POPs) are one option for patients who have contraindications to
estrogen use; these include patients with hypertension, cardiovascular disease risk factors,
migraines with aura, and risk factors for VTE, including those in the early postpartum period
[18]. Although POPs have comparable efficacy and fewer contraindications than combined
oral contraceptives (COCs), only 0.4% of all US reproductive-aged women used POPs
between 2006 and 2010 [19]. Several well-known disadvantages of POPs likely contribute
to its low prevalence of use. Prior to FDA approval of Slynd® (Exeltis USA, Inc, Florham
Park, NJ) in 2019, the only available POP in the USA contained norethindrone 0.35 mg,

a progestin dose that is lower than what is included in COCs. As opposed to consistent
ovulation suppression obtained with combined hormonal contraception, the norethindrone
pill suppresses ovulation in approximately half of users [20, 21]. Instead, it primarily
prevents pregnancy by thickening the cervical mucus to block sperm migration along with
affecting the endometrium or tubal motility. Accordingly, the 3-h missed pill window for
norethindrone pills requires strict adherence to maintain efficacy [20]. Available outside of
the USA, desogestrel pills have an increased missed pill window of 12 h [22]. However,
neither product compares to the flexibility of the 24-h missed pill window for COCs.
Furthermore, norethindrone POPs are taken continuously without a hormone-free interval
resulting in high rates of method discontinuation due to irregular bleeding [23].

Slynd, a new progestin-only contraceptive pill, attempts to address these drawbacks. Slynd
contains drospirenone 4 mg, a higher dose than what is found in COCs. Drospirenone is

an analog of spironolactone with antimineralcorticoid activity and a long half-life of 25-30
h. Due to its prolonged half-life, the drospirenone-only pill has the potential to improve
irregular bleeding and increase dosing flexibility by increasing the missed pill window.
Slynd comes in a 28-day pack with 24 days of hormonal pills and 4 days of inert pills; the
hormone-free period is intended to produce a scheduled withdrawal bleed [24s, 25]. The
primary mechanism of Slynd is ovulation suppression [26].

The contraceptive efficacy, safety, and tolerability of oral drospirenone 4 mg over 13

cycles were evaluated in an open-label phase 3 trial at 41 US sites [24¢]. Investigators
included 1006 healthy, sexually active participants who were 15 years or older with regular
menstrual cycles. Lactating women who were at least 6 weeks postpartum were included for
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safety evaluations. Sixty-five percent of participants completed the study; the most common
reasons for early discontinuation were loss to follow-up (26.7%) and withdrawal of consent
(10.4%). Seventeen pregnancies occurred in 5547 cycles contributed by 953 participants,
resulting in the Pearl index of 4.0 (95% CI: 2.3-6.4). Approximately one-third of study
participants were obese (BMI = 30.0 kg/m2), and the Pearl Index was not affected by BMI.

In terms of safety assessments, 11.2% discontinued early from the study due to AEs.
Given the antimineralcorticoid activity of drospirenone, participants were monitored

for hyperkalemig; five (0.5%) participants had asymptomatic hyperkalemia. No VTE
events occurred during study participation. With continued Slynd use, the proportion of
participants reporting amenorrhea increased and unscheduled bleeding decreased, although
approximately 40% of participants still had unscheduled bleeding in cycles 11-13.
Regardless, few (1.9%) discontinued early due to bleeding complaints. Furthermore, about
85% of users reported they were satisfied with the product [24].

Overall, Slynd improves upon the major challenges of POP use. This pill provides more
flexibility with delayed or missed pills for users while maintaining efficacy comparable to
other contraceptive pills. The cyclic regimen may not result in regular bleeding patterns for
all users, but there is evidence that the bleeding profile with Slynd may be more favorable
than with previously available POPs. Slynd is an attractive option for patients who need, or
wish, to avoid estrogen-containing contraceptives and desire to use oral contraceptive pills
for pregnancy prevention.

Twirla: a Combination Contraceptive Patch

Transdermal delivery of contraceptive hormones offers users multiple benefits compared
with pill administration, including more stable hormone levels, decreased loss of drug
bioavailability with avoidance of hepatic first-pass metabolism, and an alternative to daily
dosing with the potential to improve compliance. The first contraceptive patch, Ortho Evra®
(Janssen Pharmaceuticals, Inc, Titusville, NJ), was approved in the USA in 2001 and
contained EE 0.75 mg and norelgestromin (NGMN) 6 mg, releasing a daily dose of EE

35 mcg and NGMN 150 mcg [27]. This patch is no longer available after introduction of the
generic version, Xulane® (Mylan Pharmaceuticals, Inc, Canonsburg, PA), in 2014,

The EE/NGMN patch carries safety and efficacy concerns. When comparing the
pharmacokinetic parameters for the EE/NGMN patch with an oral contraceptive pill
containing EE 35 mcg and norgestimate 250 mcg, the area under the curve was
approximately 55% higher in patch compared with pill users, leading to concerns over

an increased risk of venous thromboembolism (VTE) with the additional EE exposure [27].
Despite the pharmacokinetic finding, epidemiologic data are conflicting as to whether VTE
risk with patch use is increased compared with combined oral pills [28]. With respect to
efficacy, one-third of the on-treatment pregnancies occurred in participants who were > 90
kg, suggesting a decreased efficacy with increasing body weight [29].

Twirla® (Agile Therapeutics, Inc, Princeton, NJ) was developed to address the need for a
lower-dose product that would maintain the same benefits of a transdermal system. After
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FDA approval in February 2020, Twirla became the second available contraceptive patch

on market. This combination contraceptive patch contains EE 2.3 mg and LNG 2.6 mg
releases a daily dose of EE 30 mcg and LNG 120 mcg [30]. The total patch area measures
28 cm? with the center active adhesive laminate measuring 15 cm?2. A new Twirla patch

is applied weekly on the abdomen, buttock, or upper torso for three consecutive weeks
followed by a 7-day patch-free interval. Similar to other combined hormonal contraceptives,
this product has the same primary mechanism of action of ovulation suppression. In contrast
to the increased EE exposure with the EE/NGMN patch, the maximum concentration and
steady-state concentration of Twirla were 60% and 18% lower, respectively, compared with
the EE/norgestimate oral contraceptive pill [31].

The contraceptive efficacy, safety, and tolerability of Twirla were evaluated in a single-arm,
open-label, phase 3 study in 102 US sites [32¢]. Investigators enrolled 2032 participants who
were 18 years and older, had regular 21 to 38 day cycles, were at risk of pregnancy, and did
not have any contraindications to combined hormonal contraceptive use based on the 2016
US Medical Eligibility Criteria for Contraceptive Use. Participants were instructed to use
Twirla as their sole contraceptive method over 13 cycles, with each cycle consisting of three
consecutive weekly patches followed by one patch-free week. About half of the participants
(48.7%) completed the study, with most participants discontinuing early due to participant
desire (15%), loss to follow-up (11%), and AE (11%). The BMI distribution of participants
was 39% normal weight, 25% overweight, and 35% obese.

In the primary efficacy analysis, there were 68 pregnancies in 15,165 cycles contributed

by 1736 participants who were 35 years and younger, resulting in an overall Pearl Index

of 5.8 (95% CI 4.5-7.2) pregnancies per 100 woman-years. Notably, efficacy differed

by BMI, with Pearl indices of 3.5 (95% CI 1.8-5.2), 5.7 (95% CI 3.0-8.4), and 8.6
(5.8-11.5) among normal, overweight, and obese participants, respectively. As with other
combined hormonal contraceptive methods, scheduled bleeding is expected with Twirla. The
proportion of participants with amenorrhea ranged from 6.3 to 11.9% while the proportion
of participants reporting one or more days of unscheduled bleeding and spotting decreased
from 60% in cycle 1 to 42% in cycle 13. Among 2031 participants in the safety analysis,
27% experienced a study-related AE; the most frequently reported hormone-related AEs
were nausea (4.1%) and headache (3.6%). Five participants, all obese, experienced six
venous thromboembolism events; one event was not considered to be related to the study
drug. Lastly, Twirla had high wearability with only 5% of all patches completely detaching
during the study period. Participants reported a decrease in patch-associated moderate or
severe irritation and itching over time.

Overall, Twirla offers users an additional option for a reversible, user-controlled, combined
hormonal contraceptive method that does not require daily dosing. However, the potential
advantages of an increased safety profile with the lower EE exposure seen with Twirla
compared to its predecessor were not realized as the risks of VTE are likely in the same
range as other combined hormonal contraceptive methods at 3 to 12 per 10,000 women
[30]. The occurrence of VTE coupled with increased failure rates among obese participants
limits Twirla prescription to people with BMI < 30 kg/m?2. Lastly, while Twirla use is not
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contraindicated in overweight individuals, clinicians should also be aware of and counsel
patients regarding the slightly increased failure rates in this group as well.

Conclusions

In this review, we described the efficacy, side effects, risks, and benefits of four newer
products on the US contraceptive market, specifically Annovera vaginal ring, Phexxi vaginal
gel, Slynd drospirenone-only pill, and Twirla transdermal patch, which are summarized

in Table 1. While the overall prevalence of short-acting hormonal and coitally-dependent
contraceptive method use appears to be decreasing [33], the addition of these products to the
contraceptive method mix could potentially fill any gaps between patient needs and existing
products.

Despite these recent innovations, there is still room for further contraceptive development to
expand options within the US and global markets. Male contraception remains an area with
significant potential to change the contraceptive landscape as male condoms and vasectomy
are the only currently available methods. Another avenue of importance is technologies

that address multiple needs in a single product, such as contraception and infection
prevention. As obesity rates continue to increase, developing methods that are safe and
effective in obese individuals is an important priority. Lastly, a gap exists for short-acting,
user-controlled, non-hormonal contraceptive methods that are not coitally dependent. No
single contraceptive product is right for everyone; expanding options provides patients with
increased flexibility when choosing methods that will work for their needs and preferences.

Funding
Dr. Chen is supported by a grant from NICHD (K23 HD090323) and has received speaker honorarium from Mayne
Pharma.

References

Papers of particular interest, published recently, have been highlighted as: « Of importance

1. Kerns J, Darney P. Vaginal ring contraception. Contraception. 2011;83:107-15. 10.1016/
j.contraception.2010.07.008. [PubMed: 21237335]
2. Nuvaring: etonogestrel/ethinyl estradiol vaginal ring [package insert]. U.S. Food and
Drug Administration, 2005. Available from: https://www.accessdata.fda.gov/drugsatfda_docs/label/
2005/021187s012Ibl.pdf.
3. Annovera: segesterone acetate and ethinyl estradiol vaginal system [package insert]. U.S. Food and
Drug Administration, 2020. Available from: https://www.annovera.com/pi.pdf.
4. Sitruk-Ware R, Small M, Kumar N, Tsong Y'Y, Sundaram K, Jackanicz T. Nestorone: clinical
applications for contraception and HRT. Steroids 2003;68:907.13. 10.1016/s0039-128x(03)00140-5.
5e. Archer DF, Merkatz RB, Bahamondes L, Westhoff CL, Darney P, Apter D, et al. Efficacy of the
1-year (13-cycle) segesterone acetate and ethinylestradiol contraceptive vaginal system: results of
two multicentre, open-label, single-arm, phase 3 trials. Lancet Glob Health 2019;7:e1054—1064.
10.1016/S2214-109X(19)30265-7. [PubMed: 31231065] Pooled phase 3 trial results on efficacy
of Annovera
6e. Gemzell-Danielsson K, Sitruk-Ware R, Creinin MD, Thomas M, Barnhart KT, Creasy G, et al.
Segesterone acetate/ethinyl estradiol 12-month contraceptive vaginal system safety evaluation.
Contraception 2019;99:323-328. 10.1016/j.contraception.2019.02.001. [PubMed: 30831102]
Pooled phase 3 trial results on safety of Annovera

Curr Obstet Gynecol Rep. Author manuscript; available in PMC 2022 July 05.


https://www.accessdata.fda.gov/drugsatfda_docs/label/2005/021187s012lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2005/021187s012lbl.pdf
https://www.annovera.com/pi.pdf

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Baker and Chen

Page 9

7. Vieira CS, Fraser IS, Plagianos MG, Burke AE, Westhoff CL, Jensen JT, et al. Bleeding
profile associated with 1-year use of the segesterone acetate/ethinyl estradiol contraceptive
vaginal system: pooled analysis from phase 3 trials. Contraception 2019;100:438-444. 10.1016/
j.contraception.2019.07.145. [PubMed: 31398307] Pooled phase 3 trial results on bleeding
profile of Annovera

8. Trussell J, Portman D. The creeping Pearl: why has the rate of contraceptive failure increased in
clinical trials of combined hormonal contraceptive pills? Contraception. 2013;88:604-10. 10.1016/
j.contraception.2013.04.001. [PubMed: 23683581]

9. Phexxi: lactic acid, citric acid, and potassium bitartrate vaginal gel [package insert]. U.S. Food and
Drug Administration, 2020. Available from: https://www.accessdata.fda.gov/drugsatfda_docs/label/
2020/208352s000Ibl.pdf.

10. Bayer LL, Jensen JT. ACIDFORM: a review of the evidence. Contraception. 2014;90:11-8.

10.1016/j.contraception.2014.01.015. [PubMed: 24565736]

11. Garg S, Anderson RA, Chany CJ 2nd, Waller DP, Diao XH, Vermani K, et al. Properties of
a new acid-buffering bioadhesive vaginal formulation (ACIDFORM). Contraception. 2001;64:67—
75. 10.1016/s0010-7824(01)00217-7. [PubMed: 11535216]

12«. Thomas MA, Chappell BT, Maximos B, Culwell KR, Dart C, Howard B. A novel vaginal
pH regulator: results from the phase 3 AMPOWER contraception clinical trial. Contracept
X 2020;2:100031. 10.1016/j.conx.2020.100031.Phase 3 trial results on efficacy, safety, and
acceptability of Phexxi
13. Raymond EG, Chen PL, Luoto J. Contraceptive effectiveness and safety of
five nonoxynol-9 spermicides: a randomized trial. Obstet Gynecol. 2004;103:430-9.
10.1097/01.A0G.0000113620.18395.0b. [PubMed: 14990402]

14. Grimes DA, Lopez LM, Raymond EG, Halpern V, Nanda K, Schulz KF. Spermicide
used alone for contraception. Cochrane Database Syst Rev 2013;(12):CD005218.
10.1002/14651858.CD005218.pub4.

15. Wilkinson D, Ramjee G, Tholandi M, Rutherford G. Nonoxynol-9 for preventing vaginal
acquisition of sexually transmitted infections by women from me. Cochrane Database Syst Rev
2002;(4):CD003939. 10.1002/14651858.CD003939. [PubMed: 12519623]

16. World Health Organization (WHO). WHO/CONRAD technological consultation on nonoxynol-9.
Geneva, Switzerland: WHO;2001. Available at: https://www.who.int/reproductivehealth/
publications/rtissRHR_03_8/en/.

17. Chappell BT, Mena LA, Maximos B, Mollan S, Culwell K, Howard B. EVO100 prevents
chlamydia and gonorrhea in women at high risk of infection. Am J Obstet Gynecol
2021;225:162.e1-162.e14. 10.1016/j.ajog.2021.03.005. [PubMed: 33705748] Phase 2B/3 study
on efficacy of Phexxi in preventing chlamydia and gonorrhea infections

18. Curtis KM, Tepper NK, Jatlaoui TC, Berry-Bibee E, Horton LG, Zapata LB. US Medical
Eligibility Criteria for Contraceptive Use, 2016. MMWR Recomm Rep 2016;65:1-104. 10.15585/
mmwr.rr6503al.

19. Hall KS, Trussell J, Schwarz EB. Progestin-only contraceptive pill use among women in the United
States. Contraception. 2012;86:653-8. 10.1016/j.contraception.2012.05.003. [PubMed: 22682722]

20. Ortho Micronor: norethindrone pills [package insert]. U.S. Food and Drug Administration, 2008.
Available from: https://www.accessdata.fda.gov/drugsatfda_docs/label/2008/016954s1011bl.pdf.

21. Landgren BM, Diczfalusy E. Hormonal effects of the 300 micro-gram norethisterone (NET)
minipill: 1. Daily steroid levels in 43 subjects during a pretreatment cycle and during the second
month of NET administration. Contraception 1980;21:87-113. [PubMed: 7357872]

22. Cerazette: desogestrel pills [package insert]. Merck Sharp & Dohme Limited; 2019. Available
from: https://www.medicines.org.uk/emc/files/pil.1698.pdf.

23. Broome M, Fotherby K. Clinical experience with the progestogenonly pill. Contraception.
1990;42:489-95. 10.1016/0010-7824(90)90077-9. [PubMed: 2125544]

24+, Kimble T, Burke AE, Barnhart KT, Archer DF, Colli E, Westhoff CL. A 1-year prospective, open-
label, single-arm, multicenter, phase 3 trial of the contraceptive efficacy and safety of the oral
progestin-only pill drospirenone 4 mg using a 24/4-day regimen. Contracept X 2020;2:100020.
10.1016/j.conx.2020.100020.Phase 3 trial of the efficacy and safety of Slynd in US participants

Curr Obstet Gynecol Rep. Author manuscript; available in PMC 2022 July 05.


https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/208352s000lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/208352s000lbl.pdf
https://www.who.int/reproductivehealth/publications/rtis/RHR_03_8/en/
https://www.who.int/reproductivehealth/publications/rtis/RHR_03_8/en/
https://www.accessdata.fda.gov/drugsatfda_docs/label/2008/016954s101lbl.pdf
https://www.medicines.org.uk/emc/files/pil.1698.pdf

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Baker and Chen

Page 10

25. Palacios S, Colli E, Regidor PA. Multicenter, phase 111 trials on the contraceptive efficacy,
tolerability and safety of a new drospirenone-only pill. Acta Obstet Gynecol Scand.
2019;98:1549-57. 10.1111/a0gs.13688. [PubMed: 31321765]

26. Slynd: drospirenone pills [package insert]. U.S. Food and Drug Administration, 2019. Available
from: https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/211367s0001bl.pdf.

27. Ortho Evra: norelgestromin/ethinyl estradiol transdermal system [package insert]. U.S. Food
and Drug Administration, 2008. Available from: https://www.accessdata.fda.gov/drugsatfda_docs/
label/2008/021180s0261bl.pdf.

28. Tepper NK, Dragoman MV, Gaffield ME, Curtis KM. Nonoral combined hormonal
contraceptives and thromboembolism: a systematic review. Contraception. 2017;95:130-9.
10.1016/j.contraception.2016.10.005. [PubMed: 27771476]

29. Zieman M, Guillebaud J, Weisherg E, Shangold GA, Fisher AC, Creasy GW. Contraceptive
efficacy and cycle control with the Ortho Evra/Evra transdermal system: the analysis of pooled
data. Fertil Steril. 2002;77:513-8. 10.1016/s0015-0282(01)03275-7.

30. Twirla: levonorgestrel and ethinyl estradiol transdermal system [package insert]. U.S. Food
and Drug Administration, 2020. Available from: https://www.accessdata.fda.gov/drugsatfda_docs/
label/2020/204017s000Ibl.pdf.

31. Archer DF, Stanczyk FZ, Rubin A, Foegh M. Ethinyl estradiol and levonorgestrel pharmacokinetic
with a low-dose transdermal contraceptive delivery system, AG200-15: a randomized controlled
trial. Contraception. 2012;85:595-601. 10.1016/j.contraception.2011.10.006. [PubMed: 22133660]

32+. Nelson AL, Kaunitz AM, Kroll R, Simon JA, Poindexter AN, Castano PM, et al. Efficacy, safety,

and tolerability of a levonorgestrel/ethinyl estradiol transdermal delivery system: phase 3 clinical
trial results. Contraception 2021;103:137-143. 10.1016/j.contraception.2020.11.011. [PubMed:
33259782] Phase 3 trial on the efficacy, safety, and tolerability of Twirla

33. Kavanaugh ML, Pliskin E. Use of contraception among reproductive-aged women in the United

States, 2014 and 2016. F S Rep. 2020;1:83-93. 10.1016/j.xfre.2020.06.006. [PubMed: 34223223]

Curr Obstet Gynecol Rep. Author manuscript; available in PMC 2022 July 05.


https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/211367s000lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2008/021180s026lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2008/021180s026lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/204017s000lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/204017s000lbl.pdf

Page 11

Baker and Chen

S|enpiAipul
1yB1am Jewou yum pasedwod
1yB1aMIBA0 Ul AJBII1448 JaMOT]

SJ19sN J0 940G Aldrewixo.dde
u1 Buipaajq pajnpayasun

apId1qoIdIW
® Se pajenjeAs Bulaq Apuaiind

[eAsB)Ul
991J-8U0WIOY 211942 INOLIIM 8sn
Burs snonuUOD 104 BUBPIAS ON

asn aAnoe Bulnp y g
uey) alow 1oy Buis aaowial 10uue)

Buisop Apjespn

MOPUIM
I11d passiw y-vg

uedLIgn|
Jeuos.ad 40 suonouny
[euonippe ‘8sIN0aIBIUI
UHM 8SN puewsp-uQ

S319A0 €T
104 pasn aq ued Bull T

siuedionued asago

Ul Pa1Jnd20 SHUBAS WISI[OGUBOGUOIY} SNOUSA BAIS
(%9°€) ayoepeay pue

(9%T ) BASNBU 819M SIUBAS 3SJOAPR LOWIWOI ISON

asn uaboJ1se 01 SUOITRIIPUIEIIUOD YHM
as0y} 10} 84S (945°0) erwaexIadAy Jo sased ma-

(9%/°G) suondayul 19es Areunn
pue ‘(9%gz'TT) sniunid ‘(960°0g) uonesuas Buiuing
JeuIBeAOAINA 319M SIUBAS 8SISAPE UOWILLOD ISO|A|

Pa1InNd20 SJUBAS WISI|OGUIB0GUIOIY}

snouaA om Ja)e sjuedioiued Jo uoisnjoxa usalb
ZW/B% 0°62 < 1IN 104 3OUBPIAG PayIWIT
afreyosip [euiben pue ‘easneu

‘ayorpEeaY 819M SIUBAS 3SJOAPE LUOWIWOD 1SON

(z1-Sv
‘1D %S6) 8°G x8pu| |fead

¥o-e2
11D %S6) 0% Xapu] |ead

(%s'2T
=0°0T 1D %G6) %L €T 40
ajel Aoueubaid aairejnwIND

(%186

=596 :10 %S6) %S'L6 4O
a1eJ Adediye aAleINWND
(907-€TC

1D %G6) 86°C X8pu| |1ead

Aep/Bow 0zT [91159610U0NS|
pue Aep/Bow g [o1peass JAuIye
Buisesjal yojed anndsoenuo)

111d Bw  suoualidsoiq

Joye|nBas Hd ‘ajedirelq
wnissejod pue ‘pioe 91110 ‘pioe
onoe| Bulureuod |ab Jeuiben jo 6 g

AKep/Bow 05T

91e1998 duola)sabas pue Aep/Bow
€T |01pensa [Aulys Buises|al
wasAs Jeutben anndasenuod

elIML

puk|s

IXXald

rJAAOUUY

SUOITe JBPISUCD [euo

PPV

Slijoueg

SIUBAT 8S JBAPY//ABfES

Koeolyy3

Arewwns 1onpo.d

BIIIML pue ‘puk|S ‘IXXayd ‘elaAouuy JO SUOIIRIBPISUOD [euonippe pue ‘Siijausq ‘A1ajes ‘Aoealy)s ‘Arewiwins 10npoid

Author Manuscript

T alqeL

Author Manuscript

Author Manuscript

Author Manuscript

Curr Obstet Gynecol Rep. Author manuscript; available in PMC 2022 July 05.



	Abstract
	Introduction
	Annovera: the 1-Year Ethinyl Estradiol and Segesterone Acetate Contraceptive Vaginal System
	Phexxi: a Contraceptive Vaginal Gel
	Slynd: a Drospirenone-Only Pill
	Twirla: a Combination Contraceptive Patch
	Conclusions
	References
	Table 1

