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Statement of Need: Clinicians need to stay informed about the most up-to-date find-
ings concerning all forms of contraception. Given that endometrial cancer is the fourth
most common cancer among women, clinicians involved in reproductive health care
should be knowledgeable about the protective effects of oral contraceptive use, includ-
ing data related to modern low-dose pills. In addition, they need to be familiar with
newly approved contraceptive methods, such as the once-a-month combination in-
jectable, and with contraceptive methods that may be approved in the near future, such
as the steroid-releasing vaginal ring.

Goal: The broad mission of the Editorial Board for The Contraception Report is to develop
patient education and professional communication materials that address the benefits
and risks of contraceptives, as well as other reproductive health-related issues, in a sci-
entifically balanced manner.

Educational Objectives: After reading this monograph, participants will be able to:

1) describe differences in endometrial cancer incidence and mortality rates among
white and black women in the United States;

2) state the number of years for which OCs provide protection against endometrial
cancer after stopping OC use;

3) identify the most common side effect of the newly approved once-a-month combi-
nation injectable;
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Dear Colleague:

Endometrial cancer is the fourth most common cancer among women in the United States. 
An estimated 38,300 cases will be diagnosed and 6,600 deaths will occur in 2001. The protective
effect of combination oral contraceptives (OCs) against this malignancy is well documented.
Most data have been obtained from women who used high-dose OCs. In recent years, however,
some data on low-dose OCs have become available. Data from European and US studies, 
although limited, suggest that modern low-dose OCs continue to provide substantial protection
against endometrial cancer. This issue of The Contraception Report examines the data.

We also review safety, efficacy, and acceptability data regarding the once-a-month combination
injectable. The Food and Drug Administration (FDA) approved the first combination injectable
in late 2000. Another contraceptive option, the steroid-containing vaginal ring, is not yet on
the US market; however, the FDA is now considering the method’s new drug application. The
Patient Update provides an overview of the monthly combination injectable.

We hope you find this information useful in your practice.

Sincerely yours,

David A. Grimes, MD
Executive Editor 

The
CONTRACEPTION

Report
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SUMMARY
Oral contraceptives (OCs) provide

women with many well-documented
health benefits, including protection
against both ovarian and endometrial
cancers. The most well-known data
concerning endometrial cancer come
from studies of high estrogen dose
pills (≥50 µµg ethinyl estradiol [EE] or
≥80 µµg mestranol [ME]), which also
contained relatively high doses of
progestin. How lowering the dose 
of both estrogen and progestin has
impacted this health benefit has 
not been elucidated. Recent data,
however, suggest modern low-dose
OCs also provide protection against
endometrial cancer.

Introduction
Much is known about the epide-

miology of endometrial cancer. For
example, estrogen increases the risk 
of this disease by promoting growth
of the endometrial lining, while prog-
estins inhibit the proliferation of
these cells. The protective effect of
combination OCs is presumed to 
be dependent upon the effect of 
the progestin.

Risk Factors
The primary risk factor for the de-

velopment of endometrial cancer is
exposure to unopposed estrogen.
Consequently, such reproductive 
factors as early menarche, late meno-
pause, nulliparity, and a history of
failure to ovulate (eg, polycystic ovary
syndrome) are associated with an 
increased risk of the disease, as is
postmenopausal unopposed estrogen
replacement therapy. Other risk 
factors include obesity, familial inci-
dence, tamoxifen, and diabetes. In
contrast, the use of combination OCs

and an increasing number of full-term
pregnancies are associated with a re-
duced risk of the malignancy.

Endometrial Cancer Incidence 
and Mortality

Among new cancer cases occurring
in women, 6% occur in the body of
the uterus — about 95% arising from
the endometrial lining.1 Endometrial
cancer is the fourth most common
cancer (after breast, 31%; lung and
bronchus, 13%; and colon and rec-
tum, 11%) among women in the
United States. An estimated 38,300
cases will be diagnosed and 6,600
deaths will occur in 2001.

Among deaths from all types of
cancer, endometrial cancer ranks
eighth (2%).1 The highest percentage
of cancer deaths in women results
from lung and bronchus cancer (25%),
followed by breast (15%), colon and
rectum (11%), and pancreas (6%). 

Racial/Ethnic Groups
Incidence and mortality rates vary

substantially across racial/ethnic
groups.2 Hawaiians, whites, Japanese,
and blacks have the highest age-
adjusted incidence of endometrial
cancer. Korean, Vietnamese, and 
Native American women, on the 
other hand, experience the lowest 
incidence rates. 

Black and Hawaiian women 
experience the highest age-adjusted
mortality rates from this cancer in the
United States.2 The highest incidence-
to-mortality ratio for endometrial
cancer occurs among black women —
for every two cases of endometrial
cancer, one death occurs. Filipino
women experience the lowest inci-
dence-to-mortality ratio, followed by
Japanese, whites, and Chinese. 

In comparison to whites, black
women have a lower incidence rate 
(3 per 100,000 vs 6 per 100,000), but a
much higher mortality rate (23 per

100,000 vs 16 per 100,000).2 Five-
year survival rates are 86% among
whites, but only 57% among blacks.
Across all races, 84% of women will
live 5 years after their diagnosis. The
high mortality rates among Hawaiian
and black women suggest these
groups may experience delayed or
limited access to health care.

Age
Trends in incidence and mortal-

ity rates also vary by age. Among
women under 65 years of age, from
1973 to 1998, both incidence and
mortality dropped substantially 
(Figure 1).2 These women had a 38%
decrease in incidence and a 40%
drop in mortality. On the other
hand, during the same time period,
women 65 years of age or older expe-
rienced a 1.2% increase in incidence
and a 20% drop in mortality. 

Health Benefits of Oral Contraceptives: 
Update on Endometrial Cancer Protection
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Early Data on OCs and 
Endometrial Cancer

Eight studies published by 1983,
including preliminary data from the
Centers for Disease Control and Pre-
vention (CDC), found combination
oral contraceptives were associated
with a decreased risk of endometrial
cancer.3-10 The studies had certain
limitations, however. For example,
they had small numbers of cases and
contained insufficient data to quanti-
fy the risk by histologic subtype or by
various OC formulations.

In 1987, data from the US popula-
tion-based, case-control Cancer and
Steroid Hormone (CASH) Study of the
CDC confirmed a significant protec-
tive effect of OCs that persisted at
least 15 years after stopping OC use.11

The CASH Study documented a 40%
reduction in risk of endometrial can-

cer among women who had used
combination OCs for at least 12
months (RR [relative risk]=0.6; 95%
confidence interval [CI], 0.3-0.9). 
The protection increased with longer
duration of use — a significant 60%
reduced risk by 10 years of use
(RR=0.4; 95% CI, 0.2-0.8). Investiga-
tors found similar protection against
adenocarcinoma, adenoacanthoma,
and adenosquamous epithelial cancer
subtypes.

Recent Data on Low-Dose OCs
Importantly, the CASH Study was

the first to gather evidence concern-
ing modern low-dose OCs. Since
then, three additional investigations
have reported data on OC formula-
tions classified by estrogen and
progestin dose.12-14 Although the
numbers are small, the overall data

suggest modern low-dose OCs also
protect against endometrial cancer.
The amount of protection may be 
attenuated, but remains substantial.

Figure 2 illustrates relative risks
and odds ratios (ORs) from these four
studies. Risk estimates for low- as 
well as high-dose OCs are plotted for
comparison. The CASH Study had 
18 cases who took OCs with EE 35 µg
and ME 50 µg (bioequivalent to 35 µg
EE).11 The age-adjusted relative risks
for these preparations were 0.6 (95%
CI, 0.2-1.2) and 0.3 (95% CI, 0.2-0.6), 
respectively. As Figure 2 shows, high-
er-dose preparations offered similar
protection. CASH did not detect 
differences among various formula-
tions using “milligram-months” (the
composite, cumulative measure of 
estrogen/progestin dose and months
of use).

Figure 2

Risk of Endometrial Cancer among Users of Low- and High-Dose 
Oral Contraceptives, Selected Studies
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The World Health Organization
(WHO) also has reported some data
on low-dose OCs.12 WHO has been
conducting an ongoing hospital-based
case-control investigation of women
in seven countries. WHO examined
220 women with endometrial cancer
and 1,537 age- and hospital-matched
controls and classified oral contracep-
tives according to estrogen and
progestin content. The relative risk 
for low-estrogen/low-progestin OCs
was 0.6 (95% CI, 0.3-1.3). No data
were available for low-estrogen/high-
progestin pills. WHO noted that
high-estrogen/high-progestin formu-
lations provided the most protection
(OR=0.2; 95% CI, 0.05-0.50).

A large US population-based case-
control study found equal protection
against endometrial cancer for OCs
containing either low or high doses of
progestin.13 The study enrolled 316
women with endometrial cancer and
501 controls. Data were gathered from
two counties in Washington state. In-
cident cases were diagnosed during
1975 to 1977 or 1985 to 1987. Captur-
ing these two time periods allowed
investigators to compare high-dose
pills with low-dose pills. 

The relative risk of endometrial
cancer with 5 or more years of use of
low-progestin OCs was 0.2 (95% CI,
0.1-0.8), nearly identical to the risk
with use of high-progestin OCs
(RR=0.2; 95% CI, 0.1-0.7). Progestin
content was classified as “low” if the
relative potency was <0.5 mg dl-
norgestrel as measured by subnuclear
endometrial vacuolization or delay of
menses test. Subnuclear endometrial
vacuolization was also the measure
used by WHO.

A nationwide Swedish case-control
study of postmenopausal women aged
50 to 74 years also found a protective
effect of combined OCs on endome-
trial cancer risk.14 Using Sweden’s
detailed cancer registration system,
the authors enrolled 709 women 
with verified endometrial cancer and
3,368 controls with an intact uterus.
The authors found a significant 50%
decreased risk after 3 or more years of
OC use (RR=0.5; 95% CI, 0.3-0.7). The

protection increased with duration of
use, providing 80% decreased risk at
10 years (RR=0.2; 95% CI, 0.1-0.4).

Some data were available on the
risk of endometrial cancer by OC 
estrogen dose. As seen in Figure 2,
low-dose pills had similar protection

as medium- and high-dose OCs. In
addition, OCs provided protection for
all grades of invasive tumors as well as
atypical hyperplasias. Importantly,
this investigation also observed a con-
tinuation of the protective effect for
20 years after discontinuation.

Duration of Protection
The reduced risk of endometrial

cancer may persist for more than the
15 years reported by CASH. Several
studies, including the multicenter US
trial in Washington, the Swedish
study, and a Swiss investigation, ob-
served a persistent protective effect

lasting up to 20 years.13-15 The long-
term protective effect is important
because postmenopausal women 
have a greater risk of developing
the disease. 

Whether subsequent use of estro-
gen or hormone replacement therapy

might affect the nature of the protec-
tion is unknown. The case-control
study among postmenopausal women
in Sweden found subsequent use of
hormone replacement (whether 
estrogen alone or a combination 
estrogen-progestin regimen) did not
modify the protective effect against
endometrial cancer.14

National Trends
Data from England and Wales 

indicate that endometrial cancer mor-
tality and incidence are declining.16

These declines are occurring despite
an upswing in risk factors that in-

Take Home Messages
• Endometrial cancer is the fourth most common cancer among women 

in the United States, accounting for 6% of new cancer cases

• Compared to white women, blacks have a lower incidence of this 
malignancy, but a higher mortality rate. Five-year survival rates are 
86% among whites, but only 57% among blacks

• The protective effect of high-dose combination oral contraceptives
against endometrial cancer is well documented

• Recent data suggest that modern low-dose OCs also provide substantial
protection

• Data from the United States, England, and Wales indicate that endometri-
al cancer incidence and mortality are declining among women under age
65 years, who are most likely to have used combination OCs

The reduced risk of endometrial cancer may persist for more 
than the 15 years reported by CASH. Several studies, including 
the multicenter US trial in Washington, the Swedish study, and 
a Swiss investigation, observed a persistent protective effect 
lasting up to 20 years.



crease the incidence of the disease —
low parity, late age at first full-term
birth, young age at menarche, and
late menopause. Vital statistics show
a decrease in endometrial cancer
mortality (41%) and morbidity (15%)
in women under 55 years of age, sug-
gesting an important protective
effect of OCs.

In the United States, endometrial
cancer incidence and mortality rates
are also declining. US vital statistics
document a decrease in endometrial
cancer mortality (40%) and incidence
(38%) among women under age 65
years, who are most likely to have
used combination OCs. Again, these
declines are occurring despite an 
increase in premenopausal reproduc-
tive factors leading to exposure to
estrogen (such as young age at
menarche), suggesting a protective
effect of OCs here in the United
States, as well.
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4) recall the failure rate of the monthly combination injectable;
and, 

5) state the side effect most often associated with discontinua-
tion of the vaginal ring.

Educational Method: The information is presented in a mono-
graph and the reader’s knowledge is tested by the continuing
medical education (CME) quiz. The participant will need approx-
imately 60 minutes to complete this lesson and quiz.

Evaluation: A course evaluation form will provide participants
with the opportunity to review the content of the monograph, 
to identify future educational needs, and to comment on any
perceived commercial or promotional bias in the presentation.

Evaluation Instrument: The 10-question, multiple-choice CME
quiz is used as the evaluation instrument.

Intended or Target Audience: This monograph is intended for
obstetricians and gynecologists, family physicians, pediatricians,

adolescent medicine specialists, nurse practitioners, nurse mid-
wives, and others involved in reproductive health care.

CME Information: This activity has been planned and imple-
mented in accordance with the Essential Areas and Policies of 
the Accreditation Council for Continuing Medical Education
(ACCME) through the joint sponsorship of the Dannemiller
Memorial Educational Foundation and Emron. The Dannemiller
Memorial Educational Foundation is accredited by the ACCME 
to provide continuing medical education for physicians.

The Dannemiller Memorial Educational Foundation designates
this educational activity for up to 1 hour in Category 1 credit 
toward the AMA Physician’s Recognition Award. Each physician
should claim only those hours of credit that he/she actually
spent in the educational activity.

Provider approved by the California Board of Registered Nursing,
Provider Number 4229 for 1 contact hour.

CME continued from page 2
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SUMMARY
Last fall, the FDA approved a 

once-a-month combined injectable
contraceptive. The product contains
medroxyprogesterone acetate (MPA)
25 mg plus estradiol cypionate (E2C)
5 mg. MPA/E2C is highly effective; its
first-year failure rate is below 0.2%.
The most prominent side effects are
menstrual irregularities during the 
first 3 to 6 months of use. In US 
trials, weight gain was the most
common side effect leading to
discontinuation.

Introduction
On October 5, 2000, the FDA ap-

proved the first combined estrogen-
progestin injectable contraceptive to
become available in this country.1
Marketed as Lunelle™ Monthly Con-
traceptive Injection* in the US, the
product has been available in many
countries for more than 2 decades. To
date, more than 17,000 women world-
wide have participated in controlled
trials of the method.2

The new monthly injectable con-
tains medroxyprogesterone acetate 
25 mg and estradiol cypionate 5 mg 
in a 0.5 ml aqueous suspension. The
progestin is the same one used in 
the progestin-only injectable depot
medroxyprogesterone acetate
(DMPA). MPA/E2C is administered 
by intramuscular injection into the
deltoid, gluteus maximus, or anterior
thigh. Because the route of adminis-
tration bypasses hepatic first-pass
metabolism, oral medications (other
than aminoglutethimide) will not 
impair efficacy.

The first injection is administered
within 5 days of either the onset 
of a normal menstrual period or a
first-trimester abortion. These admin-
istration guidelines help ensure the
contraceptive is not administered to a
patient who is pregnant. For women
who have recently given birth, ap-
proved guidelines stipulate that the
first injection be administered no ear-
lier than 4 weeks postpartum if not
breastfeeding or 6 weeks postpartum
if breastfeeding.

Ideal administration is once every
28 to 30 days, although efficacy has
been demonstrated within a 10-day
reinjection window (23 to 33 days 
following the previous injection).3
If a patient presents for a follow-up
injection more than 33 days after 
the previous injection, pregnancy
should be ruled out before the drug 
is readministered. 

Efficacy
MPA/E2C is highly effective. First-

year failure rates in international
clinical trials have ranged from 0% to
0.2%.2 Large multicenter studies by
the World Health Organization have
confirmed the method’s efficacy in
routine use: among 12,000 women in
nine countries comprising more than
100,000 woman-months of experi-
ence, a total of five pregnancies were
reported (<0.1%).4,5 In a recent US
trial, no pregnancies were reported
among 782 women using the method
for 8,920 woman-months.3

When administered monthly,
MPA/E2C inhibits the secretion of go-
nadotropins, preventing follicular
maturation and ovulation. Although
ovulation inhibition is the primary
mechanism of action, other possible
mechanisms include thickening and 
a reduction in volume of cervical
mucus and thinning of the endome-
trium. Mean serum concentrations of

FDA Approves Combined Monthly Injectable Contraceptive

Source: Pharmacia.

Monthly Contraceptive 
Injection

*Brand names are used for identification purposes only and do not imply endorsement.
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MPA peak during the first week after
administration and remain above the
level needed to suppress ovulation for
approximately 45 days.6 Estradiol cy-
pionate serum concentrations peak
about 2 days after injection and de-
cline substantially around day 14.

Return of Ovulation
The contraceptive effects reverse

relatively rapidly following discontin-
uation. MPA is cleared from the body
within 60 to 90 days, and ovulation
has been observed as early as 63 days
after the final injection.7 Injection
site and body weight affect MPA
pharmacokinetics and may have an
impact on ovulation return. Return of
ovulation may be delayed in lighter
women (body mass index ≤28) receiv-
ing injections in the arm.8

Cumulative conception rates fol-
lowing discontinuation are similar 
to those observed with oral contra-
ceptives (Figure 1).9 Fertility returns
considerably faster than with the 
3-month, progestin-only injectable
DMPA. Five months after the last 
injection, nearly twice as many
MPA/E2C users are able to conceive
compared with DMPA users. At 12
months, 82% of former MPA/E2C
users who desire pregnancy have
achieved conception — similar to 
12-month pregnancy rates among
former users of other methods and
those who have never used a 
contraceptive.2

Side Effects
Data from international trials indi-

cate this combined injectable is well
tolerated. No serious adverse events
or laboratory abnormalities have
been attributed to the method.
Hematologic tests show no significant
changes in median hemoglobin. 

The effect of MPA/E2C use on bone
mineral density has not been formal-
ly studied. Small, cross-sectional
studies of bone density loss among
DMPA users have yielded conflicting
results, with some suggesting a de-
crease in spinal bone density among
subgroups of long-term users. The 

Figure 1

Cumulative Conception Rates Following Discontinuation 
of Different Methods of Contraception
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Figure 2

Percentage of MPA/E2C* Users Experiencing Different Types of
Bleeding Patterns, by Duration of Use
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3-month MPA dose in the combined
injectable is one-half that in DMPA
(75 mg vs 150 mg, respectively), how-
ever, and estrogen levels remain
physiologic with MPA/E2C.

The most commonly reported side
effects are menstrual disturbances, 
including irregular, frequent, and/or
prolonged bleeding.2,3 Irregular bleed-
ing may be more frequent during the
first year among MPA/E2C users com-
pared with OC users. Bleeding pattern
disturbances occur less frequently
after the first 3 months of use and
continue to decrease over time (Figure
2). Indeed, long-term use tends to
produce regular, predictable monthly
cycles, similar to the cycle control 
observed with oral contraceptives.10

Combined injectable users are less
likely to experience bleeding pattern
changes than users of progestin-only
injectables (Figure 3).2 During the 
first 90 days of use, fewer than 1% 
of MPA/E2C users report infrequent
bleeding or absence of bleeding com-
pared with 11% to 16% of DMPA
users. Users of the monthly combina-
tion injectable also are half as likely

to report prolonged bleeding, a com-
mon cause of DMPA discontinuation.
Overall, 57% of MPA/E2C users report
variations in bleeding patterns during

the first 90 days of use, compared
with 91% of DMPA users. By the 
end of the first year, only 30% of
MPA/E2C users show bleeding varia-
tions, while the corresponding
proportion of DMPA users remains
virtually unchanged (92%). Absence
of bleeding occurs in about 2% of
combination injectable users after 
1 year of use.2

Discontinuation and Satisfaction
Other side effects include weight

change, breast tenderness, emotional
lability, acne, and nausea. In most
cases, these side effects were less likely
to be reported over time and were not
major causes of treatment discontinu-
ation. In a US trial, the 12-month
method-related discontinuation rate
for MPA/E2C was under 30%, compa-
rable to the 32% rate observed with
oral contraceptives and substantially
lower than the 44% who stop using
progestin-only injectables during the
first year of use.11

Hormone-related side effects were
the most common cause of method-
related discontinuation (Figure 4).
Excessive bleeding was cited by about
3% of those stopping the method;

Figure 4

Proportion of US MPA/E2C* Users Discontinuing Method 
Because of Side Effects
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Source: Kaunitz AM, et al, 1999 (see reference 3).

Figure 3

Proportion of Injectable Contraceptive Users Experiencing
Bleeding Pattern Changes During First 90 Days,

by Formulation and Pattern Type
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breast pain, by 2%; menorrhagia, by
2%; and dysmenorrhea, by 1%.3 Dis-
continuation rates associated with
hormone-related side effects were
similar in US and international tri-
als.2,3 Patient counseling regarding
potential menstrual changes and
management of bleeding irregularities
may help reduce the number of dis-
continuations related to these events.

In US trials, weight gain was the
most common individual reason for
discontinuation. Nearly 6% of women
stopped using the method because of
weight gain.3 Weight change during
12 months of use varied widely —
from 48 pounds lost to 49 pounds
gained. Mean body weight change
was a gain of 4 pounds after 13 
injections and 5 pounds after 15 in-
jections, comparable to the average
annual weight gain of 4 to 5 pounds
in DMPA users. An increasing per-
centage of users experienced weight
change in excess of 10 and 20 pounds
with continued treatment.3

Discontinuation due to weight
gain appears to be unique to US 
users of the monthly combination in-
jectable. The phenomenon was not
observed in international trials, where
mean weight change after 12 months
was ≤2 pounds.2 Importantly, the US
trial included a substantial proportion
of obese women.3 Many international
trials were performed in developing
countries where nutritional levels and
perceptions of ideal body image differ

substantially from those in the US.
Patient counseling regarding possible
weight gain and the importance of
proper nutrition and exercise may
help reduce the rate of discontinua-
tion associated with this side effect.

Despite lingering issues related to
weight change, most US users of
MPA/E2C were satisfied with the
method. Most women (84%) report-
ed having a somewhat or very
favorable overall impression of the
method and would recommend the
monthly combination injection to
others.12

Future Issues
The cost of a 1-month dose is

comparable to the retail price of a
pack of oral contraceptives (about
$30 per month). Relative cost and
convenience may improve as new
programs are developed to facilitate
administration. Options under con-
sideration would allow injections to
be administered by nonclinicians,
such as pharmacists. A self-adminis-
tration system is currently under
development.
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Take Home Messages
• MPA/E2C is highly effective (first-year failure rate <0.2%)

• The suspension contains medroxyprogesterone acetate 25 mg and 
estradiol cypionate 5 mg

• Intramuscular administration (deltoid, gluteus maximus, or anterior thigh)
is ideally given every 28 to 30 days

• Bleeding irregularities diminish over time; monthly cycles become regular

• Weight gain was the leading cause of method-related discontinuation in 
US trials

• Fertility returns rapidly after method is stopped
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SUMMARY
The US Food and Drug Administra-

tion is considering approval of a
combined contraceptive vaginal ring.
The device releases etonogestrel 
120 µµg and ethinyl estradiol 15 µµg
daily. The ring is typically left in place
for 3 weeks and removed for 1 week 
to allow withdrawal bleeding. Con-
traceptive efficacy is high; a recent
trial reported a 12-month failure rate
of 0.7%. Cycle control is excellent,
although extended withdrawal
bleeding may be a concern for
adherence. The primary reported 
side effect is headache, which occurs
in just under 7% of women. Most
women report high acceptability 
and ease of use.

Introduction
Researchers have studied contra-

ceptive vaginal rings for more than 3
decades.1 Contraceptive rings release
steroids — progestin alone or in com-
bination with estrogen — directly into
the vagina. The constant release rate
results in uniform steroid concentra-
tions, rather than daily fluctuations.
Moreover, vaginal rings eliminate the
hepatic first-pass effect and gastroin-
testinal disturbances that can occur
with oral administration. Higher
bioavailability with vaginal adminis-
tration also allows low hormone 
doses to be used without compro-
mising efficacy.2,3

The first contraceptive vaginal
rings contained only progestin. Re-
searchers have studied formulations
containing medroxyprogesterone 
acetate, norethindrone, norgestrel,
levonorgestrel, megestrol, and proges-
terone.4 Progestin-only vaginal rings
usually are left in place continuously
for 3 to 6 months. These devices sup-
press ovulation in approximately
two-thirds of cycles; other mecha-
nisms, such as alteration of cervical
mucus, likely contribute to the con-
traceptive effect. First-year failure
rates, however, range from 3% to 6%.4

Bleeding disturbances with prog-
estin-only vaginal rings and a desire
to improve efficacy prompted study 
of formulations containing both 
estrogen and progestin. Combined
contraceptive vaginal rings are left 
in place for 3 weeks and removed for
1 week to allow withdrawal bleeding.
Most formulations inhibit ovulation
in all cycles, resulting in greater 
contraceptive efficacy than progestin-
only rings.4 Cycle control with
combined rings is much improved,3
contributing to higher continuation
rates vs progestin-only rings.4

Etonogestrel/Ethinyl Estradiol Ring
The FDA is evaluating a contra-

ceptive vaginal ring containing
etonogestrel (3-keto-desogestrel) and
ethinyl estradiol. The device, which
will be marketed as NuvaRing®*, is ex-
pected to be approved later this year.

The soft, flexible, transparent ring
is 4 mm thick and has an outside 
diameter of 54 mm. The device is
slightly smaller than the diaphragm,
which most commonly ranges in size
from about 60 to 80 mm in diameter.
Two polyethylene vinyl acetate cores
are surrounded by silicone tubing 
and separated by impermeable glass
stoppers (Figure 1).3,5 The larger core
contains etonogestrel; the smaller

Combined Contraceptive Vaginal Ring 
Awaiting US Approval

Figure 1

Components of Etonogestrel/
Ethinyl Estradiol Contraceptive
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Sources: Roumen FJ, et al, 2001 (see reference 3)
and Roumen FJ, et al, 1996 (see reference 5).
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core contains a mixture of etono-
gestrel and ethinyl estradiol. The
device releases etonogestrel 120 µg
and ethinyl estradiol 15 µg daily.

Unlike the diaphragm, the contra-
ceptive vaginal ring does not require
fitting or placement in a specific 
position nor the use of spermicidal
jelly. The device need not surround
the cervix. Each ring is inserted by
the woman and left in place for 3
weeks, after which she removes and
discards the device. Following a 
1-week ring-free period, a new device
is inserted. The ring is intended to be
left in place during intercourse.

Efficacy and Safety
The etonogestrel/ethinyl estradiol

vaginal ring is highly effective. Early
studies in six European countries to-
taling 323 women and nearly 2,400
application cycles reported no preg-
nancies.6 The largest evaluation to
date — a 1-year, multicenter Euro-
pean study in which 1,145 women
used the ring during more than
12,000 cycles — reported six pregnan-
cies, resulting in a Pearl index of 0.7.3
The combined ring uniformly sup-
presses ovulation during treatment
cycles. Ovulation resumes during the
recovery cycle immediately following
discontinuation, suggesting a rapid
return of fertility.7

Investigators reported no clinically
relevant changes in medical assess-
ments performed before, during, 
and after vaginal ring use. Blood 
biochemistry, hematology, blood
pressure, and heart rate did not differ
significantly from baseline. During
the study, 21 women (1.8%) with an
initial normal cervical cytology had
an abnormal Pap test 12 months
later.3 According to the investigators,
this finding is consistent with chance
and does not suggest an increased
risk for cervical abnormalities with
vaginal ring use. 

Use of the combined vaginal ring,
even during extended periods, does
not significantly change the vaginal
flora. A study of 59 women examined
the contraceptive ring’s effect on
vaginal flora during periods of use

from 21 to 56 days.8 Investigators re-
ported no significant changes in the
number and type of flora between
the pre- and posttreatment popula-
tion. The study concluded that use of
the vaginal ring for up to 56 continu-
ous days is not associated with an
increase in inflammatory cells or
pathogenic bacteria.8

Pharmacokinetics and 
Cycle Control

Peak serum steroid concentra-
tions and systemic estrogen exposure
are lower with combined vaginal
rings than with oral contraceptives. 
A recent pharmacokinetic study com-
pared the etonogestrel/ethinyl
estradiol ring with a combined OC
containing desogestrel 150 µg and
ethinyl estradiol 30 µg.2 Peak concen-
trations occurred only once per cycle
(during the first week) with vaginal
ring use, contrasting with the daily
peak and trough concentrations
found with oral ingestion. 

Cycle control is maintained 
despite low serum steroid concentra-
tions. In the large European study,

irregular bleeding occurred in only
3% to 6% of evaluable cycles and
withdrawal bleeding was reported in
more than 98% of cycles. Most irregu-
lar bleeding consisted of spotting
only; breakthrough bleeding occurred
in 1% or fewer cycles. Irregular bleed-
ing incidence with the combined
vaginal ring is low in the first cycle 
of use (<5%) and continues to be low
throughout subsequent cycles.3

Withdrawal bleeding continued 
beyond the ring-free interval in 
about one-quarter of evaluable cycles
(20% to 27%).3 In most cases, late
withdrawal bleeding was limited to
spotting. Nevertheless, the incidence
of late withdrawal bleeding may be 
of concern to some women, given 
the need to insert a new ring during
bleeding or spotting.

Side Effects
In studies of European women,

more than 40% reported no adverse
events throughout the study period.
Of the remaining women, approxi-
mately one-third (19% of total study
population) reported events consid-

Figure 2

Method-Related* Side Effects among Users of an Etonogestrel/
Ethinyl Estradiol Contraceptive Vaginal Ring
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Source: Roumen FJ, et al, 2001 (see reference 3).
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ered by investigators to be possibly,
probably, or definitely related to vagi-
nal ring use. The most common side
effects were headache, leukorrhea,
and vaginitis, each occurring in just
under 7% of women (Figure 2).3

Perceived side effects led to discon-
tinuation in about 15% of women
using the vaginal ring. Device-related
events — foreign body sensation,
coital problems, and/or expulsion —
were the leading causes of women
stopping the method (3%). Other 
side effects leading to discontinuation
included headache (2%), vaginal dis-
comfort (1%), and nausea (1%).3

Adherence and Acceptability
Adherence to the prescribed regi-

men is high. In the large European
study, women adhered to the use cri-
teria in more than 90% of cycles.
Prolonged ring-free intervals — the
problem most likely to result in con-
traceptive failure — occurred in about
4% of cycles. In the majority of these
cases, the recommended 1-week 
interval was not extended by more
than 24 to 48 hours. Study protocol
allowed women to remove the ring
for brief periods (if desired for inter-
course, for example). Nevertheless,
temporary ring removal occurred on
fewer than 1% of all ring days. About
90% of women in the study never re-
moved the device during any of the
ring periods.3

The combined vaginal ring is well
accepted by most users. Nearly all re-
ported easy insertion and removal of
the ring, even those who discontin-
ued the method. Among women who
completed the European study, about
three-quarters reported that neither
they nor their partners could feel the
ring during intercourse (Figure 3).
When the ring was felt, partners were
more likely than users to notice the
sensation. Nevertheless, most partners
did not object to the method. Not
surprisingly, acceptability issues were
reported by a higher proportion of
women who discontinued the study
vs those who completed all 13 cycles
of use.3

Most women who have used the
combined vaginal ring would recom-
mend the method to others. Among
those who completed the European
study, 96% reported being “very sat-
isfied” with the method and 98%
said they would recommend the

vaginal ring to others. Satisfaction
among women who discontinued
was considerably lower. Nevertheless,
even the majority of discontinuers
reported being very satisfied with the
method (59%) and would recom-
mend it to others (67%).3

Figure 3

Acceptability Issues Reported* by Users of an Etonogestrel/
Ethinyl Estradiol Contraceptive Vaginal Ring
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Source: Roumen FJ, et al, 2001 (see reference 3).

Take Home Messages
• The combined etonogestrel/ethinyl estradiol vaginal ring is highly 

effective (first-year failure rate is 0.7%)

• The soft, flexible, transparent ring is 4 mm thick, with an outside diameter
of 54 mm

• Two steroid reservoir cores release etonogestrel 120 µg and ethinyl 
estradiol 15 µg daily

• The ring is used continuously for 3 weeks, then removed and discarded; 
a new ring is inserted 1 week later

• Cycle control is achieved rapidly, although withdrawal bleeding extends
beyond 1 week in one-quarter of cycles

• Headache is the primary side effect, reported by just under 7% of users

• Ovulation resumes during the first recovery cycle after discontinuation,
suggesting rapid return of fertility

References on back cover
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The
CONTRACEPTION

Report

1. Among new cases of cancer occurring in women, 
endometrial cancer ranks
a. second
b. third
c. fourth
d. eighth

2. Which of the following racial/ethnic groups of women
has the highest age-adjusted mortality rate for endome-
trial cancer
a. blacks
b. whites
c. Chinese
d. Japanese

3. Among US women under 65 years of age, from 1973 to
1998, incidence and mortality from endometrial cancer 
a. rose 12%
b. rose 40%
c. dropped 20%
d. dropped 40%

4. A large US population-based case-control study of
women in Washington state found that low-progestin
combination OCs provided how much protection
against endometrial cancer compared with high-
progestin combination OCs
a. 50% less protection
b. 25% less protection
c. equal protection
d. 25% more protection

5. Several recent studies have found that the protection
against endometrial cancer provided by combination
OCs continues for how many years following discon-
tinuation
a. 5 years
b. 10 years
c. 15 years
d. 20 years

6. The first-year failure rate for the monthly combination
injectable (MPA/E2C) is about 
a. 0.2%
b. 0.5%
c. 0.8%
d. 1.0%

7. In US trials of the monthly combination injectable
(MPA/E2C), the leading cause of discontinuation was
a. method failure
b. weight gain
c. amenorrhea
d. acne

8. The first-year failure rate for the combined 
etonogestrel/ethinyl estradiol vaginal ring is about 
a. 0.1%
b. 0.7%
c. 1.5%
d. 3.0%

9. In women using the combined vaginal ring, withdrawal
bleeding continues beyond the ring-free interval in
what proportion of cycles
a. one-tenth
b. one-sixth
c. one-quarter
d. one-third

10. The most common reported side effect of the combined
vaginal ring is
a. headache
b. irregular bleeding
c. nausea
d. device-related events

Please mark your answers on the CME Quiz Answer Form.
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