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ABSTRACT

The right to contraception information and services is one of the essential rights of every woman that guarantees access
to safe, acceptable, available, and good-quality contraceptives. Contraceptive vaginal rings are a form of modern
contraceptive that is user-friendly, effective, and safe to use. The present review briefs about the contraceptive vaginal
ring, its composition, mechanism of action, advantages, disadvantages, and newer development of rings with added
benefits. Methodology: The recent literature till December 2021 was searched from the various governmental, and non-
governmental agencies including WHO, UNFPA, UNDP, UNDESA, Committee on the Rights of the Child, FDA, and
many English peer-reviewed journals, including PubMed database, the regional portal of virtual health library, and

scientific electronic library online using following search terms “modern contraception”, “contraceptive vaginal ring”,
and “newer vaginal rings”. The contraceptive vaginal ring has emerged as an effective, safe, self-administered form of

modern contraceptive, with better cycle control, compliance, and continuation rates.
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INTRODUCTION

One of the key components of the reproductive health
rights of women is the right to contraception information
and services. These rights guarantee access to acceptable,
available, and good-quality contraceptive information and
services to all women and adolescent girls free from any
coercion, discrimination, and violence against them.!
Contraceptives protect women and adolescent girls from
unwanted pregnancies, their associated dangers,
HIV/AIDS, and other sexually transmitted diseases.? The
demand for modern contraceptives is increasing due to the
rise in the number of reproductive-age women desiring a
smaller family.® Furthermore, with the onset of the
COVID-19 pandemic and its associated nationwide
lockdowns, increased demand and a rise in the unmet need
for modern contraceptives are being observed all across
the globe.* In 2019, only 842 million out of 1.11 billion
women of reproductive age requiring family planning

services, used a modern contraceptive method, while 270
million still had an unmet need for contraceptives.>¢ The
unmet need for family planning services is far worse in
developing countries where more than 232 million women
have no access to modern contraceptives.” This gap in
achieving the unmet need for contraceptives has been
further aggravated by the COVID-19 pandemic.®
Furthermore, in 2019 the family planning needs of only
76% of women were satisfied by modern contraceptives
globally.® Recent global data reveals a significant rise in
the modern contraceptive use rate from 2001 (22.8%) to
2016 (39.0%), leading to a rise in total demand from 54%
in 2001 to 67% in 2019.1°

The various modern contraceptive methods commonly
used are hormonal pills, injectables, emergency
contraception, male and female condoms, hormonal and
non-hormonal intrauterine  contraceptive  devices,
implants, vaginal rings, contraceptive patches, lactational
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amenorrhea method (LAM), standard day method, and
permanent sterilization procedures.!! The present narrative
review aims to brief about the contraceptive vaginal rings,
their composition, mechanism of action, advantages,
disadvantages, and newer development of rings with added
benefits.

CONTRACEPTIVE VAGINAL RING

Contraceptive vaginal rings are effective, and safe
hormonal options of modern contraception that can be
easily used by women with better compliance. They are
available in different shapes and sizes and based on their
hormonal type can be progestin-only, or combined
progestin-estrogen  with varying combinations of
progestins and estrogens.’* The development of
contraceptive vaginal rings started more than 40 years ago,
based on the idea that steroid hormones can be easily
absorbed through the vaginal epithelium and the
elastomers release these hormones at a constant rate,
thereby preventing excess exposure. 13

TYPES, MECHANISM OF ACTION AND SIDE
EFFECTS

The commonly available contraceptive vaginal rings, their
mechanism of action, and side effects are as under:

Combined hormonal contraceptive rings: There are two
most commonly used combined hormonal contraceptive
rings:

Etonogestrel and ethinyl estradiol ring (NuvaRing®)

It is the once-a-month method of hormonal contraception,
approved by the FDA in 2001 and consists of a small (54
mmx4 mm), flexible, transparent, soft ring made up of
ethylene-vinyl acetate copolymers and magnesium
stearate.’® It contains hormones ethinyl estradiol (EE) 2.7
mg and etonogestrel (ENG) 11.7 mg, which is an active
metabolite of the progestin desogestrel. The ring releases
a steady amount of 15 pg EE and 120 pg ENG daily which
is then absorbed through the vaginal epithelium. The
women have to wear the ring for three weeks followed by
one week of ring-free intervals during which withdrawal
bleeding occurs.’® The mechanism of action includes
suppression of gonadotrophins leading to inhibition of
ovulation, changes in the cervical mucus consistency, and
endometrium histology.t” Common side effects include
headache, vaginitis, leukorrhea, breast tenderness, nausea,
vaginal discomfort, vaginitis, ring-related adverse effects,
and irregular bleeding.

Segesterone acetate (previously called Nestorone) and
ethinyl estradiol ring (Annovera™)

It is the most recently approved contraceptive-vaginal
ring.1®2° It was approved by the United States FDA on
10th August 2018.2! It is a one-year contraceptive vaginal
system consisting of a silicone-based ring containing a
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total of 103 mg segesterone acetate and 17-4 mg
ethinylestradiol that releases around 0-15 mg segesterone
acetate and 0-013 mg ethinylestradiol daily.?? Segesterone
acetate is a new potent nonandrogenic progestin and a
derivative of 19-norprogesterone.?® It is not absorbed
orally but is effective when administered vaginally.?*
Segesterone acetate binds specifically to the progesterone
receptors and not to androgen or estrogen receptors, thus
reducing unwanted androgen, antiandrogen, or estrogenic
side effects.?® This new progestin has the highest anti-
ovulatory action amongst all the available progestins and
hence acts by inhibiting ovulation.?® The contraceptive
vaginal system has to be inserted for 21 consecutive days
followed by 7days of removal during which bleeding
occurs in a 28-day cycle. The same system can be used for
up to 13 cycles (1 year).? Side effects are usually mild and
include nausea, vomiting, headache, vaginal discharge,
breast tenderness, uterine spasm, urinary tract infections,
genital pruritis, mood swings, decreased libido, acne,
vaginal candidiasis, irregular bleeding, dyspareunia, the
expulsion of the ring and rarely venous
thromboembolism.?226

Combined hormonal contraceptive vaginal rings have the
same contraindications as combined oral contraceptives
including age >35 years, postpartum for <21 days with risk
factors for wvenous thromboembolism, breastfeeding,
smoking >15 cigarettes/day, hypertensive with systolic
blood pressure >160 mmHg or diastolic blood pressure
>100 mmHg, vascular disease, history or acute deep vein
thrombosis/pulmonary embolism, migraine, cirrhosis,
hepatocellular adenoma, malignant liver tumors, breast
cancer, current and history of ischemic heart disease,
stroke, complicated valvular heart disease, systemic lupus
erythematosus.?”%

Progesterone-only ring for lactating women

The most commonly used progesterone-only ring is
Progering®. It is made up of a silicone-elastomer ring
having an overall diameter of 58 mm and contains
micronized progesterone. It releases progesterone at an
average rate of 10 mg/day over three months period.?*%° It
can be continuously used for 3-4 months in lactating
women and it prolongs lactational amenorrhea to 10 to 12
months.3* With proper use, an average plasma
concentration of 20 nmol/l progesterone is achieved,
which is well above the critical progesterone threshold (10
nmol/l)  required to inhibit ovulation during
breastfeeding.?® It also causes the thickening of cervical
mucus, thereby preventing sperm penetration into the
uterus.® Furthermore, the risk of exposure to progesterone
in the infant is insignificant (<4.2 mcg), quite below the
recommended maximum intake of 150 mcg/day as per the
European Medicines Agency.'?%2 Hence, it is safe for both
mother and infant and does not interfere with lactation.
Other newer progesterone-only vaginal rings are under
trial including levonorgestrel containing intravaginal
rings, and nestorone vaginal ring, delivering 50
micrograms of nestorone per day.%%
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The common reasons for discontinuation of the
progesterone-only ring include decreased efficacy in
weaning mothers, less effectiveness in comparison to rings
containing both progestin and estrogen, bleeding
disturbances, and it does not provide protection against
HIV and sexually transmitted infections.* To make these
rings effective in protecting against HIV and to provide
contraception also, newer rings combining antiretroviral
and contraceptive drugs are being developed. These
include a vaginal ring releasing both dapivirine and
levonorgestrel, and another ring releasing a combination
of tenofovir (at ~10 mg/day) and levonorgestrel (~20
pg/day) for 90 days that provides protection against HIV
and pregnancy both,353%

NON-CONTRACEPTIVE VAGINAL RINGS
Dapivirine vaginal ring

On 26th January 2021, WHO recommended dapivirine
vaginal ring as an additional prevention choice for women
at substantial risk of HIV infection. This silicone-based
ring containing 25 mg of dapivirine has to be worn for a
period of 28 days. It releases the antiretroviral drug
dapivirine into the vagina slowly over 28 days and protects
high-risk women from acquiring HIV infection during
vaginal sex.®” Dapivirine, is a diarylpyrimidine derivative
that binds irreversibly to and inhibits HIV reverse
transcriptase enzyme, thereby stopping the conversion of
viral RNA to proviral DNA.3%3° Trials are underway to
develop vaginal rings where dapivirine can be combined
with other hormones to be used as contraceptive rings in
addition to preventing HIV infection, without affecting the
efficacy of antiretroviral drugs.*

Rings for menopausal symptoms

The vagina can be used as an alternative site for the
delivery of hormone replacement therapy in menopausal
women. These rings have the added advantage of
producing consistent serum levels that can be maintained
for up to 3 months and produce fewer adverse effects as
compared to systemic therapy.** Some of the commonly
available vaginal rings for hormone therapy are Femring®
available in doses of 50 pg/day or 100 pg/day estradiol
acetate, Estring® containing 2 mg estradiol and releases
7.5 pg/day, and a combined estradiol/progesterone ring.*?

ADVANTAGES OF CONTRACEPTIVE VAGINAL
RINGS

The major advantages of using a contraceptive vaginal ring
are that it provides effective contraception, can be self-
administered and easy to use, requires less frequent dosing
as compared to other forms of contraception, and provides
low doses of hormones with a nearly constant release rate,
serum levels of steroids are steadier and estrogenic
exposure is lower leading to decreased estrogen-related
side-effects, greater bioavailability, efficacy almost
comparable to combined hormonal pills, good cycle
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control, independent of sexual act, and newer ones can be
designed to provide protection from HIV and sexually
transmitted infections,4.20:37:43:44

CONCLUSION

Hence, the contraceptive vaginal ring is an effective, safe,
self-administered form of modern contraceptive, with
better cycle control, compliance, and continuation rates.
Because of its easy use, control of initiation and
discontinuation by the user, steady release rate of
hormones, lesser side effects, and better bioavailability, it
is now emerging as a promising contraceptive for women.
Many more rings with added benefits and different
hormonal compositions are under trial which can be of
great benefit for women in the future.
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