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Abstract: The contraceptive vaginal ring (CVR) is a combined hormonal contraceptive method,
containing ethinyl estradiol and etonogestrel, that works by inhibiting ovulation. It differs from
combined oral contraceptives (COCs) in the route of administration, which is vaginal, and the
frequency of administration, which is monthly. The efficacy of the CVR is similar to that of
COCs but compliance appears to be better in typical users. The CVR enables appropriate control
of the menstrual cycle, with a similar side effect profile to COCs, while achieving good user
acceptance. Different studies have established noncontraceptive beneficial effects of the CVR;
for example, it can be useful for treating dysmenorrhea or excess menstrual bleeding. Recent
epidemiological studies have confirmed that the risk of venous thromboembolism with the CVR
is similar to that of COCs, including COCs that contain levonorgestrel.
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Introduction

A vaginal ring to deliver steroid hormones was first described in 1970.! The device
comprised a silicone rubber ring impregnated with medroxyprogesterone and was
developed as a contraceptive. Currently, there are two different types of vaginal ring:
those with a sandwich arrangement, and the so-called reservoir intravaginal rings.
Vaginal rings that release ethinyl estradiol (EE) and etonogestrel (ENG) belong to the
group of reservoir devices. Steroid hormones are dispersed or dissolved in a central
core, surrounded by an external membrane of drug-free polymer; in this case, ethylene
vinyl acetate (EVA), a polymer obtained by adding vinyl acetate to polyethylene. The
material has the advantages of greater flexibility, adhesion, and resistance to tear-
ing, and has been widely used in other medical and pharmacological applications.?
A pharmacological study that analyzed the diffusion and solubility coefficients of
steroid substances dissolved in an EVA core concluded that EVA was an appropriate
substrate for developing controlled release systems for certain steroid hormones, in
particular, EE and ENG.?

The matrix of this ring contains ENG (11.7 mg), which is the active metabolite of
the progestogen desogestrel (DSG), and EE (2.7 mg), uniformly distributed throughout.
It releases 15 pg of EE and 120 pug of ENG daily.

The ring has an outer diameter of 54 mm and a cross-sectional diameter of 4 mm.
This size was chosen after studying different ring sizes (with 3 mm, 3.5 mm, and
4 mm cross-sectional diameters); the ring with the largest cross-sectional diameter
was found to be the most appropriate one to use.* In October 2001, the US Food and

submit your manuscript
Dove

http:

Open Access Journal of Contraception 2014:5 3948 39
© 2014 Lete et al. This work is published by Dove Medical Press Limited, and licensed under Creative Commons Attribution — Non Commercial (unported, v3.0)
Al License. The full terms of the License are available at http://creati fl /by-nc/3.0/. Non- ial uses of the work are permitted without any further

permission from Dove Medical Press Limited, provided the work is properly attributed. Permissions beyond the scope of the License are administered by Dove Medical Press Limited. Information on
how to request permission may be found at: http://www.dovepress.com/permissions.php



http://www.dovepress.com/permissions.php
http://creativecommons.org/licenses/by-nc/3.0/
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/OAJC.S56349
mailto:luisignacio.letelasa@osakidetza.net

Lete et al

Dove

Drug Administration approved the vaginal ring as a new
combined hormonal contraceptive (CHC) method, and the
product was marketed under the name NuvaRing® (Organon,
Oss, the Netherlands). The NuvaRing is designed to be used
for 3 weeks, followed by a hormone-free week. Like other
CHGCs, such as combined oral contraceptives (COCs), the
ring acts by inhibiting ovulation.’ Vaginal rings differ from
COCs in their administration regimen, which is monthly, and
the route of administration, which is vaginal.

The capacity of the vagina to absorb different drugs was
first reported in 1918.° The drugs then studied were morphine,
atropine, and potassium iodide, among others. Subsequently,
the possibility of delivering other drugs vaginally has been
demonstrated. Examples include indomethacin,” bromocrip-
tine,® and misoprostol.’ For almost 30 years, we have known
that the hormones in certain COCs can be administered
vaginally without losing any contraceptive efficacy.!” More
recently, this route of administration has been shown to be
feasible for the delivery of steroid hormones used in hormone
replacement therapy.!' Current knowledge of the vagina
suggests that this organ is appropriate for administration of
many different drugs; in particular, for the administration of
steroid hormones. !

Pharmacokinetics of the vaginal

ring contraceptive

In a randomized, crossover clinical trial of 16 healthy volun-
teers who used the vaginal contraceptive, for a single cycle,
and a COC with DSG and EE for a single cycle, the bioavail-
ability of ENG was 102.9%, when administered vaginally,
and 79.2% when administered orally. The bioavailability
of EE was similar for the two formulations studied.!* The
substantial bioavailability of the gestagen component of the
contraceptive confers a high contraceptive efficacy through
suppression of ovarian activity. In a randomized study that
compared the effects on follicular diameter, endometrial
thickness, and plasma levels of follicle stimulating hormone
(FSH), luteinizing hormone (LH), 17B-estradiol, and pro-
gesterone of a vaginal ring releasing 15 pg/day of EE and
120 pg/day of ENG, against an oral contraceptive compris-
ing 30 ug of EE and 150 ug of levonorgestrel (LNG), the
two contraceptive formulations were found to adequately
suppress ovarian activity.'*

In a study by Timmer and Mulders,'* the authors reported
that plasma concentrations of ENG increased during the first
week of use of the vaginal ring and subsequently gradually
decreased, remaining above the threshold for inhibition of
ovulation for 5 weeks. The mean concentration of ENG at the

end of the first week of use of the vaginal ring (1,578 ng/L)
was similar to the mean steady-state plasma concentration
of ENG in the oral contraceptive group (1,617 ng/L). Thus,
the oral contraceptive group showed mean concentrations
comparable with the maximum concentration attained in the
ring group. In the case of EE, the same study showed that the
plasma concentration reached a peak at 2—3 days after ring
insertion, and then decreased at a rate of 0.77 ng/L per week.
The C,_of EE during ring use was 70% lower than during
oral contraceptive use. As in the case of ENG, EE peaks
occurred only once per cycle with use of the vaginal ring,
whereas a daily peak occurs with oral contraception. The final
conclusion of the authors is that systemic exposure to ENG
is similar between the vaginal ring and oral contraceptive.
But, in the case of EE, exposure with the vaginal ring is 50%
lower than the exposure with the oral contraceptive.

Ovarian activity was investigated in two pharmacokinetic
studies, using ultrasound measurement of follicular diameter
and determination of FSH, LH, and 17B-estradiol levels. In
one study, ovulation was inhibited in all individuals who used
the vaginal ring correctly.’ The other study analyzed the effect
of the ring on ovulation when insertion was delayed after the
hormone-free week.!> Ovarian follicles were measured by
transvaginal ultrasound. When the maximum diameter of
13 mm was reached (mean: 11 days), the vaginal ring was
inserted. The authors reported inhibition of ovulation in all
cases. These studies confirm the efficacy of the vaginal ring,
even in situations of suboptimal compliance.

Efficacy
The efficacy of the vaginal ring was investigated in a pro-
spective, multicenter, open-label, non-comparative study
with 13 cycles of follow-up in 2,322 women who completed
23,298 cycles (1,786 woman-years). In total, 21 pregnancies
occurred (Pearl Index: 1.18; 95% confidence interval [CI]:
0.73-1.80). Eleven of these pregnancies were attributed to
poor compliance, and the Pearl Index for the population who
correctly used the contraceptive (per-protocol population)
was 0.77 (95% CI: 0.37-1.40).1

In 2005, the results of a phase III study that compared
the vaginal ring with a COC containing 150 nug of LNG and
30 ug of EE were published. In the trial, 1,030 women were
randomized (512 to the vaginal ring group and 518 to the
COC group) and followed-up for 13 cycles. Five pregnan-
cies were reported in each group, giving a Pearl Index in
the intention-to-treat analysis of 1.23 (95% CI: 0.40-2.86),
for the ring, and 1.19 (95% CI: 0.39-2.79) for the COC.
The Pearl Index in the per-protocol analysis was 0.71 (95%
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CI: 0.00-1.52) and 0.43 (95% CI: 0.00—1.01), respectively.'”
Another randomized clinical trial compared the efficacy of
the vaginal ring with that of a COC containing 30 pg of EE
and 3 mg of drospirenone. A total of 983 women were ran-
domized (499 to the ring group and 484 to the COC group).
Follow-up lasted 13 cycles, during which time there was
one pregnancy in the ring group (Pearl Index: 0.25; 95%
CI: 0.006-1.363) and four pregnancies in the COC group
(Pearl Index: 0.99; 95% CI: 0.269-2.530).'%

Efficacy with ideal use of the vaginal ring is very high,"
but drops off in typical users, in whom a failure rate of
9% woman-years was reported in the general population
in the United States, during the first year of use.”® The dif-
ference between the ideal and real indices was attributed to
poor compliance.

In a cross-sectional study of 26,150 women in Spain
who were currently using a CHC, noncompliant behavior
(missed or delayed administration or, in the case of the ring
and patches, delays in removal) was reported by 71% of pill
users, 32% of patch users, and 21.6% of vaginal ring users
(P<<0.0001).2! The conclusion was that compliance in typical
users is better with monthly regimens (vaginal ring) than
with daily regimens (COCs), and so we might expect a better
real-world effectiveness for the vaginal ring.

A recent position paper of the Spanish Society of
Contraception determined the Pearl Index to be 2.1 for
typical COC users, and 1.23 for typical vaginal ring users.?
Although some data hint at a greater effectiveness for the
vaginal ring (thanks to better compliance), given the sub-
stantial differences observed between studies in the United
States and Europe, a large prospective study is needed, to
compare the effectiveness of the vaginal ring with that of
the COCs, with collection of compliance data during the
study period.

Bleeding pattern

Good cycle control during hormonal contraceptive use is one
of the keys for ensuring continuity of use. In 1995, Rosenberg
et al®® published a review of the factors that affect compli-
ance and continuity of use of COCs. The authors estimated
a relative risk of 1.8 for stopping taking the pill when inter-
menstrual bleeding occurs.

The cycle control afforded by the vaginal ring has been
analyzed in at least four comparative, randomized clinical
trials. In one of these, the ring was compared with an oral con-
traceptive containing 30 pg of EE and 3 mg of drospirenone.*
In two studies, the comparator was an oral contraceptive
with 30 pg of EE and 150 pg of LNG.?5% In the other study,

the ring was compared with two different pills, one with
20 ug of EE and 100 pg of LNG, and the other with 15 pg
of EE and 60 pg of gestodene.?’” The percentage of women
with intermenstrual bleeding in the four studies ranged from
1.1%-9.5%, in the ring groups, and from 3.5%-35.8% in
the pill groups. In the four studies, better cycle control was
achieved in the ring groups, even when compared with pills
that delivered twice the daily EE dose.

Side effects

Given that the vaginal ring is a CHC, it has some of the same
side effects as COCs; in particular, estrogen-dependent ones.
In addition, there are some side effects that are specific to
the route of administration.

In a prospective, 1-year study that included 2,322 women
who were starting use of the vaginal ring, the incidence of
estrogen-related side effects was low: nausea was reported
in 2.8%, breast tension in 1.9%, and headache in 6.6% of
subjects.?® In this same sample of women, 5% reported leu-
korrhea and 6% reported vaginitis.!® The continuation rate
for the ring was 64.6% at the end of the study. The reasons
for discontinuation, in the 35.4% of women who stopped
using the ring, included side effects and reasons unrelated
to the contraceptive method. In the same study, the rate of
ring expulsions was 4%.

In general, it can be affirmed that, compared with COCs,
the rate of side effects is lower for the vaginal ring (in particu-
lar, of estrogen-dependent reactions), whereas local vaginal
effects are more frequent."”

In a comparative study of three different types of con-
traception (vaginal ring, pill with EE/LNG, and pill with
EE/gestodene), which included 280 women, irritability
and depression were less frequent among ring users after
3 cycles.?” In another randomized clinical trial, in which
the ring was compared against an EE- and drospirenone-
containing COC, the authors found less emotional lability
among ring users.”

One of the main concerns of women before starting to
use a hormonal contraceptive method is the potential impact
on body weight. In a prospective study, with 13 cycles of
follow-up, the mean increase in weight of participating
women was 0.43 kg.!¢

In a clinical trial, also with 13 cycles of follow-up, which
compared the vaginal ring against a pill containing 30 ug of
EE and 3 mg of drospirenone, the primary objective was to
assess the impact of these contraceptives on body weight.
No statistically significant differences were reported between
the two treatment arms, and the authors concluded that the
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effect of the vaginal ring on body weight was similar to that
exercised by the COC with drospirenone.**

Different studies have concluded that use of the vaginal
ring is associated with local side effects in the vagina, the
most frequent being leukorrhea and vaginitis.>* However,
a recent review of the possible local effects of the vaginal
ring concluded that the use of a CVR did not alter the vagi-
nal ecosystem and, therefore, does not substantially affect
vaginal health.3!

Beneficial noncontraceptive effects

Effect on dysmenorrhea

Primary dysmenorrhea is defined as menstrual pain in the
absence of other diseases, and is linked to excessive pro-
duction of prostaglandins by the menstrual endometrium.
Given its high incidence and significant associated limita-
tions to quality of life, the condition is important. For years,
it has been known to respond favorably to the inhibition of
ovulation.*

In view of the etiology of primary dysmenorrhea, ovula-
tion inhibitors have been proposed as a potential therapeutic
option.** Bearing in mind that the mechanism of action of
the vaginal ring contraceptive, like other combined hormonal
methods, is inhibition of ovulation, beneficial effects on
dysmenorrhea might be expected.

Five European studies, all with similar data collection
methods, have investigated the impact of use of the vaginal
ring on primary dysmenorrhea. The first of these studies
(in chronological order) was a Spanish study.** Subsequently,
two Swiss studies,*¢ a German study,’” and a Czech study®
have been published. These five studies collected data from
new vaginal ring users. One of the parameters analyzed
was improvement in dysmenorrhea. Of the 12,457 women
enrolled, 4,418 (35.4%) had dysmenorrhea before start-
ing to use the vaginal ring. After 6 cycles of ring use, only
1,370 women (10.9%) still had dysmenorrhea; that is,
69% of the women who presented dysmenorrhea improved
in the first few cycles of vaginal ring use.

The effect of the ring on dysmenorrhea was also
investigated in a clinical trial in which women switched
from a COC to either a ring or a patch. When changing to
a non-daily CHC method, more women who switched to
the patch (compared with those who switched to the CVR)
experienced increased dysmenorrhea (29% versus 16%),
frequent nausea (8% versus 1%), and frequent mood
swings (14% versus 8%).** In the first three months of a
Dutch study, the percentage of women with dysmenorrhea
decreased from 42% to 26% (P<<0.0001). The percentage

of women with premenstrual complaints dropped from
45% t0 29%.4

Decrease in volume

of menstrual bleeding
Heavy menstrual bleeding, or menorrhagia, is defined as
bleeding of more than 80 cc, at regular intervals, without any
associated diseases. This benign condition is often associated
with iron-deficiency anemia, and may affect as many as 30%
of women.* The Spanish Etn@ (ETonogestrel en Anticon-
cepcion) study was a prospective study that included 805 new
users of the vaginal ring, and analyzed both the duration and
severity of menstrual bleeding among ring users.** After 3
cycles of use, the duration and severity of bleeding decreased,
with 50% of women describing their bleeding as mild.
More recently, a randomized clinical trial, in which
95 women with heavy menstrual bleeding were assigned to
use either the vaginal ring or treatment with norethisterone
(at a dose of 15 mg/day from the fifth to the 26th days of the
cycle, for 3 cycles), did not find any significant differences
in hemoglobin levels between the two treatment arms.*?
The investigators concluded that, although both options are
effective at reducing the extent of menstrual bleeding, the
advantage of the ring is that it provides protection against
pregnancy.

Improvement in premenstrual symptoms

Premenstrual syndrome (PMS) encompasses a wide range
of physical and emotional symptoms that become manifest
from 2 weeks prior to menstruation and end shortly after
the start of the menstrual period. A recent survey of a rep-
resentative sample of Spanish women of fertile age found
that, although moderate or severe PMS affects a relatively
low percentage of women (8.9%), 73% of women showed
premenstrual symptoms that could be classified as mild.*
The etiology of PMS is not entirely known, but it is accepted
that premenstrual symptoms are associated with progesterone
produced by the corpus luteum. Thus, inhibition of ovula-
tion has been one of the therapeutic strategies used.* CHC
is often used to control the symptoms associated with PMS.
In a Spanish study, 94.8% of the women who sought medi-
cal attention for premenstrual symptoms requiring pharma-
cological treatment were prescribed CHC.* Given that the
mechanism of action of the vaginal ring is the same as the
COC (ie, inhibition of ovulation), the five European studies
mentioned above** analyzed possible beneficial effects of
the vaginally administered contraceptive on premenstrual
symptoms. Of the 12,457 women enrolled, 5,219 (41.9%)
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had mild premenstrual symptoms before starting to use the
vaginal ring. After 6 cycles of ring use, only 1,669 women
(13.4%) still had such symptoms; that is, 68% of women
with premenstrual symptoms will improve in the first cycles
of vaginal ring use.

Beneficial effects related to sexuality

The first benefit of the pill, when it came onto the market in
the 1960s, was to separate reproduction from sexual experi-
ence, thereby opening the way to risk-free enjoyment of sexu-
ality, which is now considered a fundamental human right.

Nevertheless, there are contradictory data on the influ-
ence of hormonal contraception on the sexual life of users.
Some studies have shown that women who take contraceptive
pills have more frequent sexual relations and more intense
orgasms than those who use other contraceptive methods,*
whereas other studies conclude that oral contraceptives have
a negative impact on libido and decrease the frequency of
sexual relations.*” With the aim of assessing the impact of
vaginal ring use on the sexuality of users, a clinical trial
was conducted in 51 sexually active, healthy women with
stable partners. These women were randomized to one of
two treatments: 26 women used the vaginal ring and 25 used
a COC with 20 pg of EE and 150 ug of DSG. In addition,
25 women, who did not use either of these methods, were
included as a control group.* The effects of the hormonal
preparations were assessed though the Interviewer Ratings
of Sexual Function® after 3 and 6 cycles of use. The women
who used the vaginal ring had significantly more sexual
fantasies, as a result of a greater psychological impact on
them and their partners.

In another randomized, prospective study lasting 1 year,
the effects of the ring on sexual activity were compared with
those of two different oral contraceptives (one with 20 g
of EE and 100 pg of LNG, the other with 15 pg of EE and
60 g of gestodene) in a sample of 280 women.?” Among
users of the vaginal ring, there were more subjects who
reported better vaginal lubrication and, as a result, greater
sexual satisfaction.

A recent randomized clinical trial, in which the impact
on parameters of sexuality and vascularization of the clitoris
were compared for 21 women treated with a COC (30 pg of
EE and 3 mg of drospirenone), against 19 women treated
with the vaginal ring, concluded that 6 months of treat-
ment with either type of hormonal contraception was asso-
ciated with a lower score on the McCoy Female Sexuality
Questionnaire.® However, the frequency of sexual intercourse
and frequency of orgasm during intercourse decreased among

COC users only, who also experienced increased pain during
intercourse.

Treatment of acne
Hormonal treatment of acne includes the use of combined
contraceptives that increase circulating levels of sex hormone
binding globulin (SHBG), which reduces the levels of testos-
terone, and the use of antiandrogenic substances that compete
ata cell receptor level ! A Cochrane review, which identified
23 clinical trials, concluded that oral contraceptives contain-
ing chlormadinone acetate or cyproterone acetate show a
more notable improvement in acne than contraceptives with
LNG and desogrestrel >

In the Etn@ study,** which included 805 Spanish women
starting use of the vaginal ring, 18.7% had mild or moderate
acne on enrollment. After 6 cycles of vaginal ring use, the
percentage of individuals with acne decreased to 7.2%
(P<<0.005). The authors concluded that the CVR has a posi-
tive effect on women with mild or moderate acne.

Effects on bone density

All hormonal contraceptives suppress (to greater or lesser
extent) estrogen production by the ovaries, such that an
effect on bone density is biologically plausible. In the case of
CHC:s containing estrogens and gestagens, suppression of the
endogenous production of estradiol may be compensated by
exogenous delivery of EE. This is clearly not the case when
contraceptives comprising gestagens alone are used.

In 2005, the results of an open-label, multicenter trial
were published. This trial was designed to assess the impact
of vaginal ring use on bone mineral density (BMD)* in
144 patients, randomized to use the vaginal ring (n=105)
or a non-hormonal contraceptive method (n=39). Patients
underwent bone densitometry measurements (dual-energy
X-ray absorptiometry) at 12 and 24 months of follow-up.
The results demonstrated that, at 2 years, there were no
significant changes in BMD among women who used the
vaginal ring.

Subsequently, in 2010, the findings were published of
a randomized trial that compared the effects of the vaginal
ring and a contraceptive patch on BMD in 60 women, with
follow-up lasting 12 months.>* No significant modifica-
tions were found in bone remodelling in any of the groups
studied.

Drug-drug interactions
The contraceptive ring should be used vaginally. Although, in
more than 70% of cycles, withdrawal bleeding occurs during
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the week when the ring is not used,* a significant number of
women will need to combine use of the vaginal ring with that
of a tampon. With the aim of investigating the effect of tam-
pon use on the pharmacokinetics of ENG and EE released by
the vaginal ring, a randomized, crossover study investigated
the area under curve (AUC), for both steroids, in a cycle of
vaginal ring use, and in another cycle, in which (in addition
to the vaginal ring) the participants used four tampons per
day for 3 consecutive days, starting on Day 8 of the study
cycle.’® The results of this study showed that tampon use at
the same time as vaginal ring use did not have any effect
on the serum concentrations of ENG and EE. Therefore, no
interactions, in terms of hormone absorption in the vagina,
were detected when tampons were used.

Vaginal candidiasis may occur relatively often during ring
use.’® Two randomized studies have investigated the effect
of several antimycotic formulations on systemic exposure
to EE and ENG released by the vaginal ring.’” The results
of these studies showed that simultaneous administration of
miconazole nitrate slightly increased the systemic exposure
to steroids released by the vaginal ring, and this increase
appeared to be related to a greater release of these steroid
hormones from the vaginal ring. However, this increased
hormonal release does not seem to compromise the effective-
ness of the contraceptive method.

Likewise, another two pharmacokinetic studies have dem-
onstrated the absence of interactions between EE and ENG
(released by the vaginal ring) and amoxicillin and doxycycline,
administered orally. Thus, the efficacy of the ring is not com-
promised when using these types of antibiotics.*® Some women
may wish to use two contraceptive methods at once, consisting,
in this case, of concomitant use of the vaginal ring with a barrier
method. Among the barrier methods available, the condom is
the most widely-used, and many condoms are impregnated with
spermicide. The effects of nonoxinol-9, a widely used spermi-
cide, on the release and absorption of EE and ENG were studied
in 12 women for 2 cycles. No pharmacological interactions were
found between nonoxinol-9 and the steroid hormones released
by the vaginal ring. Thus, the authors of the study concluded
that the efficacy of the vaginal ring was not compromised when
used concomitantly with this spermicide.”® Recently, a report
was published of a possible influence of ENG, released by the
vaginal ring, on urinary measurements of free cortisol in a
patient with Cushing syndrome.® The clinical implications of
these findings are that administration of these steroids should
be avoided in the days prior to measurement of cortisol, in users
who are in follow-up for Cushing syndrome.

Acceptability

The acceptability of a given contraceptive method depends on
many factors. The information available to the individual is
one of the most important of these. In 2007, the results were
published of a Spanish study of 9,700 women who started or
restarted using a CHC method. These women were provided
with structured information on the characteristics of each of
the methods available: pill, patch, or ring. After receiving
the information, 46% of the women chose the vaginal ring,
39% the COC, and 15% the patch.®! This study, known as the
TEAM study, showed the need for providing complete and
adequate information to women before prescribing any con-
traceptive method. Subsequent studies, performed in different
European countries, have confirmed the preliminary data from
the TEAM study, shown that the information facilitated may
help women make decisions, and corroborated that the vaginal
ring is a highly regarded option among users.% ¢

One of the parameters that measures acceptability of a
contraceptive method is the continuation rate. A prospective
study, with follow-up lasting 12 cycles, enrolled 3,443 women
who started using a COC, patch, or ring. The continuation
rate was 45.9% among COC users, 42.3% among ring users,
and 26% among patch users.® The conclusion was that the
ring was not inferior to the COC in either continuity of use
or effectiveness among typical users.

One factor that may have an impact on the acceptability of
the vaginal ring is the possibility that the user may be aware of
its presence during use and during sexual relations. This ques-
tion has been addressed in several clinical studies. In a study
by Dieben et al,'® the percentage of women who reported
(at least occasionally) feeling the ring during intercourse
was 18%, while 32% of the partners of participants reported
feeling the ring during intercourse. However, most partners
had no objection to the participant’s use of the ring.

In an article by Novak et al,” which presented data from
two non-comparative studies performed in Europe and the
United States, with 2,322 women who started to use the vaginal
ring, 84.8% of participants and 70.6% of their partners did not
notice the ring during intercourse. In the Etn@ study,** in which
participants were asked about their perception of the ring, 80%
of women and 75% of partners were unaware the ring. Of note
is that only 4.5% of the partners of women objected to the ring
usage when they noticed it during intercourse.

Safety

Combined hormonal contraception is known to increase the
risk of venous thromboembolism (VTE).”!
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A recent epidemiological study of a Danish database
found that, compared with users of COCs containing LNG,
the adjusted relative risk of venous thrombosis in vaginal
ring users was 1.9 (95% CI: 1.3-2.7).”> According to these
authors, the increase in risk of VTE was greater for non-oral
CHC:s that contained second-generation progestins.

The mechanism by which CHC use increases the risk of
VTE has not been fully determined but it is known to be medi-
ated by the impact of estrogen on coagulation factors.”

A clinical trial with 87 women, which compared the
vaginal ring against a COC containing 30 ug EE and 150 pug
LNG for 6 cycles of treatment, found no differences in the
majority of hemostatic parameters, except for an increase in
the levels of factor VII and a greater activity of antithrom-
bin IIT and protein C among ring users.™

A pharmacokinetic study in which the plasma levels
and AUC of EE were compared amongst users of a COC
with 30 ug of EE, a patch that released 20 pg/day of EE,
and a ring that released 15 pg/day of EE, found that expo-
sure to EE in the ring group was 3.4 times lower than in
the patch group (P<<0.05) and 2.1 times lower than in the
COC group (P<<0.05). The authors concluded that the con-
traceptive method with lowest exposure to estrogen is the
vaginal ring.”

A study designed to assess the impact of the ring and the
patch on certain markers of thrombosis, in which 143 female
COC users were randomized to use the vaginal ring (n=68)
or the transdermal patch (n=75), did not find any changes in
SHBG levels (—1.6 [95% CI: —16.6—13.5]) in women who
changed to the ring, while protein S increased significantly
(+5.3% [95% CI: 1.1%-9.6%]).”® The activated protein C
resistance ratio did not undergo a significant change from
baseline (+0.02 [95% CI: —0.10-0.14]). Laboratory data
confirmed that use of the vaginal ring does not lead to sig-
nificant changes in coagulation parameters suggestive of a
greater risk of venous thromboembolism (VTE).

Recent epidemiological data further support this affir-
mation, contradicting the data from a Danish study by
Lidegaard et al.™

The number of VTE events in new users of LNG-containing
COCs was compared against that of new users of drospirenone-
containing COCs, norelgestromin-containing patches, and
ENG rings, who were included in the databases of two health
care programs in the United States. In total, data was ana-
lyzed from 860,087 women, aged 10-55 years, who received
at least one prescription of a study contraceptive between
January 1, 2001 and December 31, 2007. The hazard ratio

for VTE events in the comparison of vaginal ring with low-
dose estrogen comparators among new users was 1.09 (95%
C10.55-2.16).”7

More recently, the results of the TASC (The Transatlantic
Active Surveillance on Cardiovascular Safety of NuvaRing)
study have been published.” This was a prospective, 4-year
study in which 1,661 centers in the United States and Europe
recruited 16,864 women in the ring group and 16,431 women
in the COC group, providing a total of 66,489 women-years.
The primary objective was to compare the risks of vaginal
ring use with those of COC use.

During the follow-up period, 57 cases of VTE were
reported: 19 among ring users, 26 among COC users,
11 among women who were not using any CHC, and 1 among
patch users. The estimated incidence of VTE events per
10,000 women-years was 8.3 for the vaginal ring, 9.2 for
COC in general, and 7.8 for COCs with LNG. The differences
were not statistically significant. The results show that the
vaginal ring is not associated with an increased risk of VTE
events, compared with other alternatives.

Conclusion
The contraceptive vaginal ring is a CHC method that works
by inhibiting ovulation. It differs from combined COCs in the
route of administration, which is vaginal, and the frequency
of administration, which is monthly. The efficacy of the CVR
is similar to that of COCs, but compliance appears to be bet-
ter, in typical users. CVR enables appropriate control of the
menstrual cycle, with a similar side effect profile to COCs,
while achieving good acceptance by users. Different studies
have established noncontraceptive beneficial effects of the
ring; for example, it can be useful for treating dysmenorrhea
or excess menstrual bleeding.

Recent epidemiological studies have confirmed that the
risk of VTE with CVR is similar to that of COCs, including
COCs that contain LNG.
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