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Dear Colleague:

Ovarian cancer is the deadliest gynecologic malignancy in the United States. This year, it will
account for 14,000 deaths—more than endometrial and cervical cancers combined. The dis-
ease is difficult to detect in its early stages; 75% of cases have metastasized prior to diagnosis.
Even with aggressive treatment, overall 5-year survival is below 50%. According to the Na-
tional Cancer Institute, primary prevention may prove to be the mainstay of averting
morbidity and mortality from ovarian cancer. 

In this issue of The Contraception Report, we review data illustrating the protective effect of
oral contraceptive use against ovarian cancer. A recently published report confirms a signifi-
cant reduction in risk with modern low-dose pills. This protective effect may persist for up 
to 30 years after a woman stops taking oral contraceptives. 

We also review safety, efficacy, and acceptability data regarding the levonorgestrel-releasing
intrauterine system, a contraceptive option recently approved by the Food and Drug Admin-
istration. The Patient Update provides an overview of ovarian cancer and the protective effect
of oral contraceptives.

We hope you find this information useful in your practice.

Sincerely yours,

David A. Grimes, MD
Executive Editor 
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SUMMARY
Ovarian cancer has the highest

mortality rate of all gynecologic
cancers. Three-fourths of cases have
metastasized prior to diagnosis.
Consequently, the 5-year survival rate
is below 50%. Protection against
ovarian cancer is an established
benefit of oral contraceptive (OC) 
use. New data confirm a significant
reduction in risk among users of low-
dose pills. Protection increases with
duration of OC use and may last up 
to 30 years after discontinuation.
Decreasing national trends in ovarian
cancer incidence and mortality
support the protective effect of OC use.

Introduction
Ovarian cancer is the sixth most

common cancer and the fifth leading
cause of cancer death among US
women.1 It has the highest mortality
rate of all gynecologic cancers, result-
ing in more deaths than endometrial
and cervical cancers combined. Ap-
proximately 23,000 new cases of
ovarian cancer are diagnosed annual-
ly in the US and 14,000 women die of
the disease.1

The risk of ovarian cancer increases
with age. The overall lifetime risk is
about 1.8%.2,3 Median age at diag-
nosis is 63 years.2 Age at onset is
considerably earlier (47 years) among
women with extensive family history
of the disease (at least two first-degree
relatives).4

The overall 5-year survival rate for
ovarian cancer is less than 50%.2 The
prognosis for survival from ovarian
cancer is largely dependent upon the
extent of disease at diagnosis. Women
diagnosed with local disease are over
three times more likely to survive 5
years than women with distant dis-
ease. However, because of its insidious
onset, lack of early warning signs and
symptoms, and lack of an effective
screening test for preinvasive disease,
ovarian cancer has already metasta-
sized at the time of diagnosis in
approximately 75% of women.2
Screening for the early detection of
ovarian malignancies with serum
markers, transvaginal ultrasound, or
pelvic examination does not reduce
morbidity or mortality rates.5

Ovarian cancer incidence and mor-
tality are declining. Among women
under age 65 years, US ovarian cancer
mortality declined steadily between
1973 and 1997 (Figure 1).2 Incidence
within this age group declined simi-
larly over the same period (when
histologies that only became re-
portable after 1987 are excluded) in
Surveillance, Epidemiology, and End
Results (SEER) reporting areas of the

National Cancer Institute. Among
women aged 65 years or older, 
ovarian cancer incidence increased
steadily prior to 1990, then began 
to decline. The upward trend in mor-
tality within this older age group
leveled off in the mid-1990s.2

Ovarian cancer incidence and
mortality vary by race. Age-adjusted
incidence rates are highest among 
Native American women, followed
by white, Vietnamese, white Hispan-
ic, and Hawaiian women. Rates are
lowest among Korean and Chinese
women. The age-adjusted ovarian
cancer mortality rate is highest
among white women, followed by
Hawaiian and black women.6

Types and Stages
Three main types of ovarian tu-

mors exist. Most cases (90%) are
epithelial.3 Within this category are
four main histologic subtypes:
serous, mucinous, endometrioid, and
clear cell. Germ cell tumors account
for about 5% of ovarian cancer. The
remaining 5% are stromal cell tu-
mors.3 Germ cell tumors are more
common in young women and do
not have a familial incidence.

The American Joint Committee on
Cancer has designated four stages of
ovarian cancer.7 Stage I ovarian can-
cer is growth limited to the ovaries.
Women with stage II disease have
cancer growth involving one or both
ovaries with pelvic extension. Stage
III ovarian cancer is tumor involving
one or both ovaries with peritoneal
implants outside the pelvis and/or
positive retroperitoneal or inguinal
nodes. Stage IV disease growth in-
volves one or both ovaries with
distant metastasis.

Risk Factors
Age, family history, and use of 

fertility drugs are associated with in-
creased ovarian cancer risk.5 Women
with mutations in the BRCA1 or

Low-Dose OCs Protect Against Ovarian Cancer
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BRCA2 gene have a high lifetime risk
of the disease (45% and 25%, respec-
tively).8 Postmenopausal use of
hormone replacement therapy (HRT)
also is associated with an increased
risk. A 1998 meta-analysis reported
an estimated overall relative risk (RR)
of 1.2 (95% confidence interval [CI],
1.1-1.3) for HRT ever users compared
to never users.9 A recent prospective
study reported a doubling of ovarian
cancer risk (RR=2.2; 95% CI, 1.5-3.2)
in women who had used post-
menopausal estrogen for 10 or more
years.10 Other factors, such as expo-
sure to talcum powder, have been
suggested to increase risk, although
evidence is conflicting and inconclu-
sive. Age at menarche, menopause,
and first live birth are unrelated to
the risk of ovarian cancer.5

Several factors are associated with
reduced risk of ovarian cancer. De-
creased risk is associated with oral
contraceptive use, increased parity,
breastfeeding,11 and history of tubal
sterilization or hysterectomy with
ovarian conservation.12

OCs and Ovarian Cancer
Protection against epithelial 

ovarian cancer is one of the most
well-established noncontraceptive
benefits of oral contraceptives.13-15

The largest investigation to date, the
Cancer and Steroid Hormone (CASH)
Study, found an average 40% de-
crease in the future likelihood of
ovarian cancer primarily in women
who had ever taken high-dose OCs.13

Risks of each of the four main histo-
logic subtypes of epithelial ovarian
cancer were similarly reduced. A pro-
tective effect was observed with as
little as 3 to 6 months of OC use
(RR=0.6; 95% CI, 0.4-0.9), with fur-
ther declines in risk accompanying
longer periods of use. A 20-study
meta-analysis reported a 10% to 12%
decrease in ovarian cancer risk per
year of OC use.14 Use for 7 years or
more results in about a 60% to 80%
reduction in risk.15

Evidence also suggests that OCs
can provide primary prevention for
women at high risk of ovarian cancer
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Figure 1

Ovarian Cancer Incidence* and Mortality Rates, by Age 
and Year of Diagnosis/Death
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with the BRCA1 or BRCA2 genetic
mutation (Figure 2). A case-control
study of 207 women with hereditary
ovarian cancer and 161 of their sisters
(who served as controls) found signif-
icant protection against ovarian
cancer with high-dose OC use.8 The
adjusted odds ratio (OR) for ovarian
cancer associated with any past use 
of oral contraceptives compared with
no use was 0.5 (95% CI, 0.3-0.8). The
protection was greatest—70% reduc-
tion in risk—with 6 or more years of
use (OR=0.3; 95% CI, 0.1-0.7).8

Women with BRCA1 and BRCA2
gene mutations are also at increased
risk for breast cancer. This fact has led
some to question whether OC use as
primary ovarian cancer prevention in
BRCA carriers might increase their
risk of breast cancer. The vast litera-
ture to date, however, indicate that
low-dose OCs do not substantially in-
crease the risk of breast cancer, even
among women with a family history
of the disease (mother or sister).16-18

Moreover, the National Cancer Insti-
tute’s summary of evidence regarding
ovarian cancer prevention considers
OC use to be a “reasonable approach
to reduce ovarian cancer risk in

women with a strong family history
of the disease.”5

The protective effect of OC use
persists for many years after women
stop using the method. The CASH
Study reported that protection con-

tinued for at least 15 years after OC
discontinuation.13 More recent data
indicate the length of protection may
be double that number (Figure 3). A
population-based case-control study
by Ness et al examined OC use and
risk of ovarian cancer among 2,100
women in the Delaware Valley. Oral
contraceptive use provided a 40% re-
duction in risk compared with never
use, even among women who had
stopped taking the pill nearly 30 years
earlier.19 The fact that reduction of
ovarian cancer risk persists up to 30
years after last OC use is important 
in view of the increased incidence of
this cancer in older women.

Low-Dose OCs
Until recently, much of the evi-

dence supporting the protective effect
of OC use has related to higher-dose
formulations (≥50 µg estrogen). Over
the past decade, several studies have
supported a similar effect with use of
lower-dose pills, but numbers have
generally been small and results
sometimes failed to achieve statisti-
cal significance. The CASH Study, for
example, identified three groups, con-
taining 16, 8, and 38 women, who
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Figure 3

Risk of Ovarian Cancer among Oral Contraceptive Users, 
by Time Since Last Use
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Source: Ness RB, et al, 2000 (see reference 19).

Figure 2

Risk of Ovarian Cancer among Oral Contraceptive Users 
with BRCA1 or BRCA2 Gene Mutations
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used low-dose formulations (<50 µg
estrogen). Relative risks of ovarian
cancer in these subgroups were 0.7
(95% CI, 0.4-1.2), 0.4 (95% CI, 0.2-

0.7), and 0.6 (95% CI, 0.4-0.8), 
respectively.13

A recent study by Ness et al has
confirmed a significant reduction in

ovarian cancer risk among users of
low-dose formulations.19 The re-
searchers used two approaches to
evaluate the impact of dose on cancer
protection. First, they segmented OC
users according to when the women
had begun using the pill. One group
had initiated OC use prior to 1972,
when high-dose formulations (≥80 µg
estrogen) dominated the market. A
second group had begun use between
1972 and 1980—a period of transi-
tion between high- and low-dose
OCs. The final group included 
women who had begun taking the
pill after 1980, when modern low-
dose formulations predominated 
(≤35 µg estrogen). All three calendar
periods were associated with a similar
reduction in risk (Figure 4).19

Second, the investigators attempt-
ed to classify the estrogen and
progestin dose based on the type of
pills women had used. Using struc-
tured interviews, life-event calendars,
and books of product photographs,
they were able to determine doses for
approximately 60% of OC users in the
study. The reduction in risk was iden-
tical between users of high-estrogen/
high-progestin (relative potency 
≥0.5 mg norgestrel) formulations 
and those who used low-estrogen/
low-progestin pills (Figure 5).19

Method of Action
The mechanism by which OCs pro-

tect against the disease is uncertain.
One theory hypothesizes that de-
creased pituitary gonadotropin levels
associated with OC use decrease the
risk of developing ovarian cancer. 
Another theory proposes that “inces-
sant ovulation” may lead to the
development of ovarian neoplasia.
Both concepts are consistent with the
reduced risk observed with oral con-
traceptive use. The latter theory also
could explain why similar protection
has been found with both high- and
low-dose OCs, given that ovulation
suppression occurs regardless of for-
mulation, even among those pills
with the lowest available estrogen
dose (20 µg ethinyl estradiol).20-23 Nei-
ther of these explanations, however,
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Figure 4

Risk of Ovarian Cancer among Oral Contraceptive Users,
by Year of OC Initiation
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Figure 5

Risk of Ovarian Cancer among Oral Contraceptive Users,
by Estrogen/Progestin Dose
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SUMMARY
The US Food and Drug

Administration (FDA) recently
approved a levonorgestrel-releasing
intrauterine system. The T-shaped
device releases levonorgestrel 20 µµg
daily and may be left in place for up
to 5 years. Contraceptive efficacy is
high; the method has a first-year
failure rate of 0.1%. The primary 
side effect is menstrual irregularities
during the first 3 to 6 months of use.
Over time, menstrual blood loss is
substantially reduced, making the
device potentially useful in the
treatment of menorrhagia.

Introduction
On December 6, 2000, the FDA 

approved the first new intrauterine
contraceptive to become available in
this country in more than a decade.1
The product contains the progestin
levonorgestrel and will be marketed
as the Mirena® levonorgestrel-releas-
ing intrauterine system (IUS).* The IUS
has been available in Europe for more
than 10 years. Worldwide, the IUS is
available in more than 50 countries
and has been used by approximately 
2 million women. 

The levonorgestrel IUS is a T-
shaped polyethylene device with a
steroid reservoir around the vertical
stem (Figure 1). The frame is 32 mm
in both the horizontal and vertical 
directions. The cylindrical reservoir
contains a mixture of silicone and 
52 mg levonorgestrel, a progestin
widely used in implants, oral contra-
ceptives, and vaginal rings. The
reservoir is covered by a silicone
membrane, and the frame contains

barium sulfate, which makes it radio-
paque. A monofilament removal
thread is attached to a loop at the end
of the vertical stem. The IUS is pack-
aged within a newly designed inserter,
which is discarded after use.

FDA Approves Levonorgestrel-Releasing Intrauterine System 

Source: Berlex Laboratories.

Levonorgestrel Intrauterine System

Figure 1
Components of Levonorgestrel  

Intrauterine System

T-shaped
polyethylene frame

Steroid
reservoir

 (52 mg levonorgestrel)

Monofilament
polyethylene

removal thread

32 mm

32
 m

m

Source: Berlex Laboratories.*Brand names are used for identification pur-
poses only and do not imply endorsement.



follicles can and will occur. Enlarged
follicles have been diagnosed in about
8% to 12% of users; most are asymp-
tomatic, although some may be
accompanied by pelvic pain or dys-
pareunia. In most cases, the enlarged
follicles disappear spontaneously over
a period of 2 to 3 months.10

Noncontraceptive Benefits
The levonorgestrel IUS may be 

beneficial in the treatment of men-
orrhagia. Women with menorrhagia
who have the levonorgestrel IUS 
inserted experience an 86% to 94%
reduction in menstrual blood loss
during the first 3 months.11,12 This ef-
fect increases to 97% at 12 months.11

The reduction in blood loss is 
similar to that achieved by oral nore-
thisterone (norethindrone), although
treatment continuation rates are sig-
nificantly higher with the IUS (Figure
3). In a recent randomized trial of 44
women with menorrhagia, half had a
levonorgestrel IUS inserted within the
first 7 days of menses, the other half
received norethisterone 5 mg three
times daily from day 5 to day 26 of
the cycle for three cycles.12 Following
three cycles of treatment, 76% of the

IUS group wished to continue treat-
ment compared with 22% of the
norethisterone users. Other studies
have reported that 64% to 82% of
women slated for menorrhagia-related
hysterectomies avoided surgery by
using the levonorgestrel IUS for 
treatment.13,14

“The levonorgestrel-releasing intra-
uterine contraceptive provides
exceptional protection against preg-
nancy—and some very appealing
noncontraceptive benefits as well,”
says Dr. Grimes. “Whereas copper-
bearing IUDs increase menstrual
bleeding, progestin-releasing products
have the opposite effect: a significant
reduction in menstrual bleeding. In
addition, women enjoy dramatic re-
lief from dysmenorrhea, as occurs
with oral contraceptives.”

The levonorgestrel IUS may have
other noncontraceptive health bene-
fits. The progestin may help in such
conditions as endometrial hyperplasia
and adenomyosis.15 It also may prove
useful as the progestin component 
of hormone replacement therapy.16

Another benefit of IUD use may be 
reduction in endometrial cancer
risk.17-20 In 1993, the Cancer and
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Figure 2

Subjective Side Effects Reported by Users of the Levonorgestrel Intrauterine System,by Duration of Use
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Figure 3

Reduction in Menstrual Blood
Loss and Desire to Continue
Treatment among Women 

with Menorrhagia, 
by Type of Treatment
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Steroid Hormone Study documented 
a 50% reduced risk of endometrial
cancer with nonhormonal IUD use
(OR=0.5; 95% CI, 0.3-0.8).17 Further
research will be required to evaluate
the potential risk reduction afforded
by the levonorgestrel IUS.

Insertion and Removal
Insertion of the levonorgestrel IUS

is an outpatient procedure that takes
only a few minutes. Nevertheless,
clinicians should be thoroughly 
familiar with the newly designed in-
serter and unique procedure before
attempting insertion. Insertion should
take place within 7 days of the onset
of menstruation or immediately fol-
lowing induced abortion.

The levonorgestrel IUS inserter 
has several components, including a
flange, lock, curved insertion tube,
and plunger (Figure 4). As packaged,
the IUS protrudes from the top of the
inserter with arms extended. The IUS
is drawn into the insertion tube by
pulling on both threads, which are
then fixed tightly in the cleft at the
end of the handle. The clinician 
then sets the flange to the proper
depth as measured previously by a
uterine sound. 

During insertion, the slider is held
firmly at the top of the handle. The
clinician grasps the cervix with the
tenaculum and applies traction to
align the cervical canal with the uter-
ine cavity. The insertion tube is
advanced through the cervical canal
and into the uterus until the flange is
located about 1.5 to 2 cm from the ex-
ternal cervical os, allowing sufficient
space for the arms to open.

The arms are released by pulling
the slider back until the top of the
slider reaches the mark indicated on
the inserter handle. Clinicians should
wait 15 to 30 seconds for the arms to
open completely. The inserter is then
pushed gently into the uterine cavity
until the flange touches the cervix, at
which point the IUS should be in the
fundal position. Clinicians should be
careful not to force the inserter. Hold-
ing the inserter firmly in position, the
clinician releases the IUS by pulling
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Figure 4

Levonorgestrel Intrauterine System and Inserter



14 The Contraception Report • Volume 12, No. 2, May 2001

Educational Method: The information is presented in a mono-
graph, and the reader's knowledge is tested by the continuing
medical education (CME) quiz. It will take the participant ap-
proximately 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
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1. At time of diagnosis, ovarian cancer has already 
metastasized in what proportion of women
a. one-quarter
b. one-third
c. two-thirds
d. three-quarters

2. Over the past 3 decades, the incidence of ovarian 
cancer among US women under age 65 years has
a. decreased
b. remained flat
c. increased
d. been impossible to determine due to lack of data

3. Each of the following factors has been associated with a
reduced risk of ovarian cancer, EXCEPT
a. increased parity
b. breastfeeding
c. hormone replacement therapy
d. oral contraceptive use

4. The Cancer and Steroid Hormone Study found women
who had ever taken oral contraceptives had an average
decrease in the risk of ovarian cancer of
a. 10%
b. 40%
c. 70%
d. 90%

5. A recent case-control study by Ness et al reported that,
after OC discontinuation, ovarian cancer protection
may persist for up to
a. 5 years
b. 10 years
c. 20 years
d. 30 years

6. According to a recent case-control study by Ness et al,
ovarian cancer risk among low-dose oral contraceptive
users
a. remained approximately at baseline
b. was reduced, but not significantly
c. was significantly reduced
d. was impossible to quantify due to incomplete OC

histories

7. The levonorgestrel intrauterine system has an approved
lifespan of 
a. 3 years
b. 5 years
c. 7 years
d. 10 years

8. The levonorgestrel intrauterine system has a first-year
failure rate of
a. 0.1%
b. 0.5%
c. 1.0%
d. 2.0%

9. The most common side effect of the levonorgestrel 
intrauterine system is
a. menstrual irregularities
b. weight gain
c. breast tenderness
d. abdominal pain

10. What proportion of levonorgestrel intrauterine system
users experience no bleeding after 1 year of use
a. 5%
b. 10%
c. 20%
d. 30%

Please mark your answers on the CME Quiz Answer Form.
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