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Abstract: No placebo-controlled studies concerning hormonal contraception in general have
been published, and only investigations on biological mechanisms and observational clinical
studies are available. Thus, associations can be described but not their causality. Experimental
studies strongly suggest protective effects of the progestagen component of hormonal contra-
ception against development of estrogen-related (type 1) endometrial cancer. In light of this
research, it seems biologically plausible that, in more than 20 published studies, a reduction in
endometrial cancer risk was achieved in up to 50% of users of combined oral contraceptives
(COC), compared with nonusers. Few data exist for progestin-only oral preparations. However,
in view of the mechanisms involved, a reduction in cancer risk should also be expected. Whereas
hormonal dose-dependency has been investigated in only a few studies, which showed a stronger
risk reduction with increasing progestagenic potency, a decreased risk dependent on duration
of use has been clearly demonstrated, and after stopping COC this effect has persisted for up
to 20 years. Possible confounders, including family history, parity, and smoking, have been
investigated in a few studies, with only a minor impact on hormonal effect of endometrial cancer
risk, with the exception of obesity, which was a strong risk factor in most but not all studies.
There are obvious differences in the incidence of endometrial cancer in women using COC
when evaluated in absolute numbers for Western and Asian countries, being about 3—5-fold
higher in the US than in Asia. Further research should include the noncontraceptive benefit
of COC, especially in patients with a high risk of cancer, as in polycystic ovary disease, and
should also include new contraceptive drugs using natural estradiol instead of ethinyl estradiol.
Of importance is the question of the potency of hormonal intrauterine devices to protect against
endometrial cancer. It can be concluded on the basis of biological plausibility and observational
data that COC can strongly decrease the risk of estrogen-related endometrial cancer, with an
effect persisting after withdrawal of the hormones, and a causal relationship for this protection
against cancer seems reasonable.
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Introduction

There is an ongoing debate about whether combined oral contraceptives (COC) are able
to protect against endometrial cancer even though almost all studies addressing this
question over the last 30 years have demonstrated a decreased risk when comparing
women who use hormonal contraception with those who do not. However, there remains
the problem of the lack of placebo-controlled studies which are crucial to demonstrate
a causal relationship for the risks and/or benefits of a medical treatment. We only have
observational studies which primarily show associations. They may suggest causality if
a clear relationship with dosage and duration can be observed, if possible confounders
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are carefully considered, and if biological plausibility of
mechanisms as assessed by studies can be demonstrated, eg,
the Bradford Hill criteria for epidemiology.

If studies are largely comparable in design, population,
treatment, dosage, duration, and other possible confounding
factors (eg, age, body mass index, family history), a meta-
analysis could further elucidate the question of possible
causality. However, regarding the risk of endometrial cancer,
this is not the case. For this reason, we prefer to discuss the
data presented here as a systematic review concentrating on
the design and results of the most important studies.

Conclusions derived from observational studies need
particularly careful evaluation for possible confounders, ie,
calculating the risk of endometrial cancer in women tak-
ing COC. Possible confounding factors will be discussed
in a later section, as far as they have been reported in the
studies.

We will show that on the basis of the studies and their
preconditions, protection against endometrial cancer should
be the most reasonable conclusion, rather than merely a
decrease of risk compared with nonusers. This should have
practical implications in terms of diseases that can increase
the risk of endometrial cancer. As an example, and an impor-
tant one for endocrine gynecologists, we discuss if treatment
with COC in patients with polycystic ovary syndrome would
lead to an additional, ie, noncontraceptive, benefit due to
possible protection against cancer, considering the up to
five-fold increased risk of endometrial cancer associated
with this disease.

This example leads finally to the question of whether
future developments in hormonal contraception, eg, using
natural estradiol instead of ethinyl estradiol or use of intra-
uterine devices in high-risk patients, may lead to an even
better overall benefit/risk ratio, also considering other risks,
such as cardiovascular disease.

Endometrial cancer is one of the most common gyne-
cological malignancies, with 41,000 new cases in the US in
2006.! Therefore, a decrease in the risk of endometrial cancer
or even protection against the disease is an important question,
but the main problem is still cardiovascular risk. Even if the
data described in this paper are very suggestive of protection
against endometrial cancer, at this time there is no indication
for prescribing COC to reduce the risk of the disease.

Mechanisms of hormonal action
A causal relationship should never be considered with-
out biological plausibility. In this section, we summarize

experimental data from various studies performed to answer
the question of how sex hormones can influence the devel-
opment of endometrial cancer and to determine if there
are mechanisms to reduce the risk or even protect against
development of this cancer.

First, we have to note that two different clinicopatho-
logical subtypes of endometrial cancer are recognized,
ie, estrogen-related type 1 (endometroid), comprising
70%—-80% of newly diagnosed cancer, and nonestrogen-
related type 2 (nonendometroid, such as papillary serous
and clear cell). The morphologic differences between these
cancers are mirrored in their molecular genetic profile,
with type 1 showing defects in DNA mismatch repair and
mutations, particularly in phosphatase and tensin homolog,
K-ras, and beta-catenin, and type 2 showing aneuploidy
and p53 mutations.> The combination and order of addi-
tional mutations leading to invasive carcinoma differs
between patients, but may include changes in K-ras and
B-catenin.’?

Regarding the molecular mechanisms involving sex
hormones, there are few data on their effects in type 1
cancer. A prerequisite for the development of this type is
hyperproliferation of endometrial cancer cells. There is no
proof that sex steroids can cause production of new cancer
cells; perhaps they only act later in the course of tumor pro-
gression, which is driven particularly by stromal factors, eg,
strong proliferation-stimulating growth factors.* Estrogens
thereby act as positive selectors and progestagens as nega-
tive selectors of already mutated clones, ie, estrogen acts
in a proliferative manner on pre-existing cancer cells and
progestagens have an antiproliferative effect on endometrial
tumor progression.* Since all hormonal contraceptives con-
tain a progestagen as their major component, a reduction in
cancer risk seems to be plausible providing the progestagen
is potent enough to antagonize estradiol-induced proliferation
by mechanisms leading to secretory transformation and/or
endometrial atrophy.

Important critical mediators of this endometrial remod-
eling process are proinflammatory mechanisms which can
be differentially affected by various contraception methods.
For example, progesterone-regulated chemokines play an
important role in the secretory phase of the cycle, in early
pregnancy, and during the use of hormonal contraceptives,
dependent on progestin potency.’ Other potential biomarkers
for different hormonal potency are coming to light, includ-
ing those involved in the apoptosis cascade and the stroma-
derived growth regulatory mechanism.® Again, progestagens
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can modulate or inhibit endometrial growth and thereby
might protect against the development of cancer.

Markers of hormonal activity also have effects at the
steroid receptor level, ie, on progesterone receptor A and B,
and estrogen receptors alpha and beta, which are almost
completely downregulated by local uterine action using the
levonorgestrel intrauterine system. This decrease is signifi-
cantly less pronounced with the oral progestins in combined
contraceptives or progestin-only contraceptive pills.”* Based
on the experimental research, the levonorgestrel intrauterine
system may protect against the development of cancer.

Regarding endometrial histology, changes in histologi-
cal features during hormonal contraception include different
proliferative, secretory, and atrophic (like) patterns, changes
in stromal factors (eg, very potent growth factors), and an
increase or decrease in cytologic atypia, the latter being a most
powerful marker and predictor of progestagenic potency.’'?
Although there are important differences according to the phar-
macology of progestagens (type, dosage, pharmacokinetics),
the biological basis is that estrogen stimulates division of
endometrial cells, whereas progestagens block this action.
Progestagens induce glandular epithelial secretory activity
and decidual transformation of stromal fibroblasts, such that
terminal differentiated cells can no longer proliferate and are
shed in withdrawal bleeding during hormonal contraception.
This may explain why contraceptives can reduce the risk of
hyperproliferation and with this also the risk of development
of estrogen-related endometrial cancer.

In summary, all these studies of the mechanisms of hor-
monal action, which are still the subject of ongoing research,
may explain why and how hormonal contraceptives reduce
the risk of endometrial cancer. Given the strong potency of
the synthetic progestagens, there is a biological plausibility
for protection from endometrial cancer in users compared
with nonusers of hormonal contraception.

Risk of endometrial cancer

using COC

The first relevant systematic review evaluating the associa-
tion between COC and endometrial cancer was published in
1995, and assessed 13 case-control studies'*?® and three
cohort studies®° (Figure 1).

The first report, published in 1979, was a case-control
study (n = 268/268, Yale Registry) and failed to support an
association between COC use and endometrial cancer (odds
ratio [OR] 0.95). However, the other case-control studies found
areduction in cancer risk compared with no treatment, with an

Risk of endometrial cancer in users
of combined oral contraceptives
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Figure | Risk of endometrial cancer in users of combined oral contraceptives.
Adapted from Grimes DA, Economy KE. Primary prevention of gynecologic cancers.
Am | Obstet Gynecol. 1995;172:227-235.13 Copyright © 1995, with permission from
Elsevier.

OR 0of 0.1-0.6. This was significant in several reports,'62>2728
including the largest case-control study, CASH (Cancer and
Steroid Hormone) undertaken by the Centers for Disease
Control and Prevention.>'*? Only one cohort study in Eastern
Massachusetts found a modest, nonsignificant increase in risk,*
but included high-dose sequential preparations (100 pLg ethinyl
estradiol) combined with low-dose, short-sequential progestin,
which has not been on the market for at least 20 years.

Two of the three cohort studies reported a significant risk
reduction. This includes the Walnut Creek Contraceptive
Drug Study from California® and a study from the Royal
College of General Practitioners in the UK.*'*2 The UK study
is the most important one,*' evaluating 47,000 women, which
found an 80% reduction in risk (relative risk [RR] 0.2; 95%
confidence interval [CI] 0.0-0.7). Recently, follow-up data
for 38 years was published* and, compared with never-users,
ever-users had significantly lower rates of endometrial cancer
calculated in the main data set, with a RR of 0.58 (95% CI
0.42-0.79). The standardized rate per 100,000 woman-years
was 11.30 for ever-users and 19.53 for never-users (adjusted
for age, parity, smoking, and social status). The risk was also
assessed by duration of COC use, and although based on
smaller numbers, the trend for longer use was still statisti-
cally significant. For recent use, the risk reduction decreased
less than five years after stopping. Because only 566 women
used a formulation with >50 pg ethinyl estradiol, this study
does not clarify whether the risk reduction was dependent on
the hormonal potency of the COC used.

The data evaluated in this study came from general
practitioners and from linkage to the 35,000 women still
in the study according to central National Health Service

Open Access Journal of Contraception 201 |:2

submit your manuscript

129

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Mueck et al

Dove

registries. The recent main data set contained about 340,000
woman-years of observation for never-users and about
745,000 woman-years for ever-users. Since most of the users
received combined pills, evaluations of other contraceptive
use, like progesterone-only pills (3% in this cohort), in this
important study can give only very limited further informa-
tion on the risk of endometrial cancer.

However, according to this study and the first systematic
review (Figure 1), the effect of COC in reducing endometrial
cancer risk seems to be very clear. Few additional relevant
studies have been published to date.**** Table 1 summarizes the
most important studies in chronological order of publication.

The question regarding the effect of hormone dose
in reduction of risk was investigated in the World Health

Organization Collaborative Study, a hospital-based
case-control study classifying COC according to the dos-
age of ethinyl estradiol and potency/dosage of progestin.?
High-dose ethinyl estradiol/low-dose progestin did not
alter the risk (OR 1.10; 95% CI1 0.13-9.96) when compared
with low-dose ethinyl estradiol/high-dose progestin (not
statistically significant, OR 0.0; CI 0.00—1.08) and low-dose
ethinyl estradiol/low-dose progestin (OR 0.59; 0.26—1.30).
However, comparing high-dose versus low-dose progestin
decreased the risk significantly (OR 0.21; CI 0.05-0.84).
The multicenter, population-based, case-control study
with the longest duration to date is the ongoing CASH study,
with enrolment in 1980-1982 at eight US regional cancer
registries participating in the Surveillance, Epidemiology

Table | Risk of endometrial cancer during oral contraception, with relevant studies listed in chronological sequence

Reference Country Cases Controls Age Risk influenced by OR/
(years) (ever users) RR
Invest. ocC
factors duration

Horwitz'* USA 104 87 50 n.a. 0.94
Weiss'® USA 110 249 35-54 b,d n.a. 0.5
Kaufman'é USA 152 516 >60 cd yes 0.5
Ramcharan? USA 58 16.638 >65 n.a. 0.6
(cohort)
Kelsey'” USA 37 342 45-74 yes 0.6
Hulka'®3 USA 79 203 na. a yes 0.3-0.6
Henderson'? USA 110 110 <45 b—d,f yes 0.75
Trapido® (cohort) USA 98 97300 <58 na. 1.4
LaVecchia® Italy 170 1282 <60 na. 0.56
Pettersson? Sweden 362 367 <60 c n.a. 0.4
Ory (CASH) (1987)2 USA 433 3191 25-54 a-dfg yes 0.6
Armstrong* USA 130 835 25-59 aceg no 0.55
Beral®! UK 47.000 na. na. 0.2
(cohort)
Koumnantaki** Greece 83 164 40-79 yes 0.65
Levi® Switzerland 122 309 <75 a,cef yes 0.5
Stanford® USA 405 297 na. a,d,ef yes 0.4
WHO Collaborative USA 220 1537 >65 b,c na. I.10'
(1991)%= 0.15?

0.59°
Weiderpass®* Sweden 709 3368 50-74 a—g yes 0.5
Heinemann® Germany 485 1570 32-65 a—g yes 0.36
Maxwell (CASH) (2006)% USA 434 2557 25-54 b,e,f yes 0.214

0.39°
Vessey (Oxford FPA)*4! UK 77 17.032 25-39 a—c yes 0.1
(cohort) (recrution)
Hannaford?'-32 UK 156 47.173 yes 0.58
(cohort)

Notes: 'High dose estrogen/low dose progestin; 2high dose estrogen/high dose progestin; *low dose estrogen/low dose progestin; *high potency progestin; *low potency

progestin.

Abbreviations: na, no answer; a, duration; b, composition; ¢, persistence of protection; d, hormone therapy after OC; e, parity; f, weight; g, histology; ns, not significant;
n.a, not applicable; CASH, Cancer and Steroid Hormone Study; OR, case/control studies; RR, cohort studies.
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and End Results (SEER) centers of the National Cancer
Institute. The first larger evaluation in 1987% included
433 cases and 3191 controls, and was limited to women
aged 20-54 years. Women who had used COC for at least
one year had an age-adjusted risk of 0.6 (95% CI 0.3-0.9).
This risk reduction persisted for at least 15 years after ces-
sation of COC use.

Like the World Health Organization Collaborative Study,
the latest evaluation of CASH? focused on hormonal poten-
cies, and included 434 endometrial cancer cases and 2557
controls. Compared with nonusers, both high-progestin and
low-progestin COC decreased the risk significantly (OR 0.21,
95% CI10.1-0.43 and OR 0.39, CI 0.25-0.60, respectively),
but among women with a body mass index greater than 22,
the decreased risk was significant only for high-progestin
COC (OR 0.31; 95% CI 0.11-0.92).

Similarly, in a large population-based Swedish case-
control study (n = 709/3368)*" high-dose, medium-dose,
and low-dose progestin COC reduced the risk, although
the reduction was significant only with high and medium
dosages (adjusted OR 0.7; 95% CI 0.5-0.9). The reduc-
tion in risk compared with no treatment was similar for all
degrees of tumor differentiation and invasiveness. Because
only postmenopausal women aged 50—74 years have been
investigated, subsequent use of hormone replacement
therapy could also be assessed, and the reduction of risk
did not change in women using COC at a younger age. The
reduction in risk was noticeable after three years of use
(OR 0.5; 95% CI 0.3-0.7), and increased with duration of
intake, reaching an 80% risk reduction after 10 years of
use (OR 0.2; CI 0.1-0.4) and, as in the CASH study, the
protective effect persisted for at least 15-20 years after
cessation of COC.

Very similar results have been found in a German
population-based case-control study (n = 485/1570),3¢
with the reduction in risk comparable for all COC used
(adjusted OR 0.36; 95% CI 0.28-0.45 for ever-users ver-
sus never-users) and comparable with low-dose COC (OR
0.30; CI 0.12-0.74). This positive effect started within
five years (OR 0.63; CI1 0.47-0.86), increased with duration
of use, reached a 75% lower risk after 10 years (OR 0.25;
CI 0.18-0.34), and persisted for more than 10 years after
cessation of use.

Similar trends were observed in a recent large recent
Chinese case-control study® (n = 1204/1212). The risk for
ever-users of COC compared with never-users decreased
(OR 0.75;95% CI 0.60—0.93). This effect was stronger with

duration of use (five years or more, OR 0.50; CI 0.30-0.85)
and persisted 25 years after cessation of use (OR 0.57; CI
0.42-0.78).

The 2006 update on the Oxford Family Planning Asso-
ciation cohort study evaluating 17,032 women has recently
been published (for 77 cases) with a more than 50% reduc-
tion in ever-users (RR 0.1; CI 0.0-0.4), and this effect
lasted for more than 20 years after stopping COC. In this
analysis,* data for cancers of the cervix, uterine body, and
ovary have also been combined for evaluation of RR, result-
ing in an age-adjusted RR of 0.7 (CI 0.5-0.8). This study
has also recently evaluated factors affecting mortality with
special reference to oral contraceptive use.*' Use of COC
strongly reduced the risk of death from uterine cancer com-
pared with nonuse, and the RR for ever-use was 0.3 (95%
CI 0.1-0.8). This effect increased with duration of COC use
and persisted for more than 20 years after cessation.

In summary, to our knowledge, only one of the studies®
discussed here has shown an increased risk of endometrial
cancer during COC. In the other studies, no effect in terms
of risk reduction was observed compared with nonuse.
However, a possible relationship with dosages of the hor-
mones (decreased risk with increasing progestagen potency
in relation to estrogen dose) has been investigated in some
of the studies, and this is an important prerequisite for a
causal relationship. In contrast, the decrease in risk related
to duration of COC use seems to be very clear.

A meta-analysis* including 10 case-control studies'> 223336
and the cohort study from the Royal College of General
Practitioners®! has calculated a significant RR of 0.44,
0.33, and 0.28 after four, eight, and 12 years of COC use,
respectively. The trend of decreasing risk with increasing
duration of use of COC was highly statistically significant
(P < 0.0001). Despite the limitations of performing a meta-
analysis on the basis of studies which are very heterogenous
in terms of possible confounders, this analysis strongly sup-
ports a causal relationship between decrease in cancer risk
and duration of COC use.

In this analysis, the cumulative incidence of endometrial
cancer for the period of COC use in absolute numbers was
also calculated and compared with that in women who had
never used COC. The incidence rates were calculated using
COC as a function of age, duration of use, and recent use,
as well as cumulative incidence rates by standard life-table
methods. The results are shown in Table 2 comparing data
from the US and Japan for the age groups 20-54 years and
20-74 years, respectively.
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Table 2 Cumulative incidence of endometrial cancer in 100,000
women using COC compared with never use comparing Western
and Asian populations (US and Japan)

Estimated number of cases

Age 20-54 years Age 20-74 years

uUs Japan uUs Japan

COC use

Never 447 136 2396 473
4 years 283 86 1696 328
8 years 24| 73 1522 292
12 years 213 65 1417 271
Lower 90% confidence limits

4 years 203 62 1185 230
8 years 180 55 1093 211
12 years 165 50 1037 199
Upper 90% confidence limits

4 years 394 119 2427 469
8 years 322 97 2118 405
12 years 277 84 1937 368

Note: Modifed from Schlesselman ). Risk of endometrial cancer in relation to use of
combined oral contraceptives. A practitioner’s guide to meta-analysis. Hum Reprod.
1997;12:1851-1863.42 Copyright © 1997, with permission from Oxford University
Press.

Abbreviation: COC, combined oral contraceptives.

Risk using oral progestin-only
preparations
Almost all studies of the risk of endometrial cancer have
investigated the effects of COC, but only the CASH and
World Health Organization Collaborative Study of Neoplasia
and Steroid Contraception have tabulated users of progestin-
only preparations separately, with very small numbers.?*%
In the CASH study, only one case and six controls used
progestin-only preparations exclusively, resulting in an OR
of 0.6 (95% CI 0.1-5.0). The World Health Organization
study comparing 220 cases from seven countries with 1537
age-matched controls found no cases and only two controls
who had used progestin-only preparations exclusively.
Similarly, the more recent studies have included only small
patient samples. Because in the large Royal College of General
Practitioners cohort study only 3% were progestin-only users,
risks were not calculated.’> In a large Swedish case-control
study,®’ including 707 cases/3368 controls, only seven of 61
cases used the minipill (OR 0.4; C10.2—1.4) and none of 14 cases
used intramuscular depot medroxyprogesterone acetate.
Therefore, we still have very little knowledge about the
endometrial effects of using progestin-only preparations.
Therefore, inferences about progestin-only preparations
must be made from our overall knowledge about COC, other
risk factors, and biological mechanisms, as described earlier
in this paper. On the basis of these experimental studies,

a reduction in risk could be expected with progestin-only
preparations as well as with COC when compared with
nonusers. However, because only few clinical data exist,
more studies are needed to reach a conclusion about any
potential carcinoprotective effect if only progestins are used
for hormonal contraception.

Confounding factors regarding

risk reduction

Confounding factors for risk assessment in the published
studies might include factors which are known to have an
impact on the associations made in the studies. Because we
can only perform observational studies for contraception,
possible confounders are of special importance.

It may be expected that risk factors for endometrial
cancer other than use of hormonal contraceptives would
include body mass index, family history, smoking, and parity.
Indeed, if adjustments had been made in the studies, these
factors would have been taken into account. However, the
modulating effect of these factors was investigated in few
studies and only in small subgroups.*® Moreover, investiga-
tion of these risk factors has not been performed in studies
using oral progestin-only preparations.

In addition, extrapolating from discussions on the risk
of breast cancer, a comparison of the risk of endometrial
cancer in COC users from Western versus Asian countries
might allow some conclusions regarding possible confound-
ing factors. According to the evaluation shown in Table 2,
endometrial cancer incidence rates are much lower in Japan
than in the US. At this time, to our knowledge, this is the only
comparative evaluation to have been published, and similar
assessments in China, for example, are still lacking.

The reason for the large difference in absolute risk
between the US and Japan remains unclear. However, it can
be speculated that known differences in obesity, nutrition,
and genetic factors might be the reason for the lower risk in
Asian countries.

In terms of possible confounders in the relevant studies,
obesity has been shown to be the strongest risk factor in at
least 20 reports, increasing the risk of endometrial cancer by
2-20-fold."* However, no modulating effects were observed
in some studies.***” Therefore, further studies are needed to
investigate the effect of COC in obese women. In contrast,
family history seems to have only a minor impact on risk,
even with a first-degree family history of increased risk at any
specific site (eg, endometrium, colon, breast).**** No effect
of a positive or negative family history was demonstrated
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in the German study* (OR 0.44; C10.27-0.71 and OR 0.31;
CI 0.23-0.41, respectively). However, this might differ for
other populations, eg, Asian women.

Nulliparity, which is known to be a strong risk factor,*4647
also did not influence the effect of COC on cancer risk
reduction.???” Surprisingly, smoking, which is known to
increase the risk of endometrial cancer by up to 50% as
a result of increased hepatic estrogen metabolism,**® did
not have any effect on risk reduction during use of COC.”’
However, in view of the mechanisms which decrease the risk
of endometrial cancer, a confounding effect of COC should
not be excluded.

Even advancing age, known to be a strong risk factor for
most cancers, did not influence the protective effect of COC
against endometrial cancer in the Swedish case-control study,
and long-term exposure to endogenous estrogen had no mod-
ulating effect when women with different durations of COC
use and different menopausal status were compared.’’

All in all, it seems that, with the exception of obesity (and
perhaps genetic and nutritional differences between popula-
tions), other factors may make only a minor contribution, if
any, to the reduced risk of endometrial cancer in COC users
compared with nonusers. Therefore, the observed decreased
risk of endometrial cancer during COC use, although only
identified from observational data, has to be assessed as one of
the most important noncontraceptive benefits of COC, in addi-
tion to the well-known reduction in risk of ovarian cancer.

Special benefit in patients with
polycystic ovary syndrome?

Additional noncontraceptive benefits of COC are important
for women seeking contraception but having risk factors
and/or diseases that are known to increase the risk of cancer.
In the gynecological field, the most important diseases that
increase the risk of endometrial (as well as ovarian) cancer
are the metabolic and polycystic ovary syndromes,* in which
a potential carcinoprotective effect of COC is possible.

For patients with polycystic ovary syndrome, there is an
increased risk of ovarian cancer as well as an up to five-fold
increased risk of endometrial cancer. This is due to a variety
of reasons, including the increased efficacy of aromatase in
producing estradiol by metabolism of androgens (increased
due to hyperandrogenism), as well as obesity, hypertension,
and diabetes, which are the main risk factors and sequelae,
respectively, in patients with polycystic ovary syndrome, and
likewise are also the main risk factors for development of endo-
metrial cancer.* Thus, the carcinoprotective effect of COC

in patients with polycystic ovary syndrome wishing to avoid
pregnancy might be a good argument for the use of COC.

However, so far, there are no published studies that have
investigated the possible protective effect of COC against
endometrial and ovarian cancer in this patient group com-
pared with women without the disease. On the other hand,
COC increases cardiovascular risk, even at lower doses,
and this includes the newer COC preparations. For patients
with cardiovascular risk factors, it is recommended to use
progestin-only formulations. For polycystic ovary syndrome,
progestagens with antiandrogenic properties are preferred, ie,
cyproterone acetate, drospirenone, and (not yet available in
all countries) dienogest and chlormadinone acetate. However,
very limited data are available as yet on the risk of endome-
trial cancer for progestagen-only preparations.

Despite the increased cardiovascular risk in patients with
polycystic ovary syndrome, use of COC is recommended
to enhance antiandrogenic potency. Combination with
ethinyl estradiol can lead to increased sex hormone binding
globulin levels, which can decrease the concentration of
free testosterone, which is the biologically active androgen.
However, ethinyl estradiol might increase the risk of venous
thromboembolism, which is already increased in patients
with polycystic ovary syndrome.

Thus, the benefits in terms of a reduced risk of endome-
trial and ovarian cancer versus the increased cardiovascular
risk with the use of COC in patients with polycystic ovary
syndrome must be individually weighed regarding use and
choice of hormonal contraception in these patients, and
should take into account the possible benefit of reducing
hyperandrogenism, which is a pathophysiologically important
aspect of this disease. Until data from studies comparing the
incidence of endometrial cancer in COC users with polycystic
ovary syndrome and nonusers with the disease are published,
the choice of contraceptive should be based on cardiovascular
profile and antiandrogenic potency.

Future directions

Further research is needed, especially in patients at high risk
of endometrial cancer, as identified in women with polycystic
ovary syndrome, and there is still a lack of data on estrogen
and progestin dose-dependent effects. With respect to the
type of COC, newer contraceptive preparations are coming
onto the market or are already available which contain natural
estradiol as the estrogen component instead of ethinyl estra-
diol, together with newer progestagens. Due to the stronger
efficacy of estradiol at the endometrium, the effects derived

Open Access Journal of Contraception 201 |:2

submit your manuscript

133

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Mueck et al

Dove

from the progestagen component in antagonizing estrogen-
induced endometrial proliferation might be decreased, and
this should be investigated in further studies. Data for COC
containing ethinyl estradiol should not be extrapolated
to COC containing natural estradiol, although preparations
containing the latter might have a better profile in terms of
cardiovascular and hepatic safety.’*>!

Safety issues have been the main problem associated
with use of COC, and most side effects and risks arise from
the estrogen component, ethinyl estradiol. Very recent stud-
ies show that the newer progestagens, like drospirenone, in
combination with ethinyl estradiol also increase cardiovas-
cular risk, especially the risk of venous thromboembolism,
and cannot be avoided.’>3 Progestin-only preparations are
recommended for patients with increased cardiovascular risk
in general. Therefore, the benefit/risk ratio of progestin-only
preparations is particularly important. However, at this time,
a conclusion about the effects of progestin-only preparations
regarding endometrial cancer cannot be drawn on the basis
of the available clinical data, and more studies are urgently
needed.

An ongoing question is continued use of COC and
progestin-only preparations after endometrial cancer. Also
relevant in this context is whether use of progestagen-
releasing intrauterine devices can be used without increasing
the risk of disease recurrence. Because of the small sample
sizes in the studies performed to date and their controver-
sial results, intrauterine devices should be used only in
exceptional cases after endometrial cancer, although it is
well established that the levonorgestrel intrauterine devices
can reduce endometrial hyperplasia effectively.’* ¢ Further
investigations of this issue are needed as part of determining
more precisely the relationship between risk of endometrial
cancer and contraception.

Conclusion

Results from experimental studies of molecular mecha-
nisms, biological markers important for endometrial
remodeling, and histological changes during use of COC,
are highly suggestive of a protective effect of the proge-
stagen component against estrogen-related (type 1) endo-
metrial cancer. Therefore, there is biological plausibility
for a carcinoprotective effect of hormonal contraceptives,
given that all of them contain a progestagen as the main
component. On the basis of data from observational studies,
use of COC can have a large additional noncontraceptive
benefit, ie, a reduction in risk of endometrial cancer of
about 50%.

Only few data exist for oral progestin-only preparations.
However, on the basis of the mechanisms, a decreased
endometrial cancer risk should also be expected. More data
are needed in patients at high risk of endometrial cancer,
such as those with polycystic ovary syndrome, because a
possible carcinoprotective effect might be very important
in the decision to use hormonal contraceptives, despite the
increased cardiovascular risk associated with this disease,
which could be increased further by use of hormonal
contraceptives.

Possible confounding factors like family history, parity,
and smoking seem to have a minor impact on the hormonal
effects, but have been investigated in only a few studies.
The large differences in the incidence of endometrial can-
cer in COC users between Western and Asian countries
warrant more research to clarify the possible contribution
of confounders. However, limitations due to confounding
factors in the observational studies may not be important,
with the exception of obesity which, as a strong risk factor
for endometrial cancer, might offset the hormonal benefit of
decreased cancer risk.

Although the demonstration of causality needs placebo-
controlled studies, which in general cannot be performed
in the contraceptive field, we conclude that experimental
research as well as a large amount of observational clinical
data point to a causal relationship between COC and reduced
risk of endometrial cancer, which may be one of their most
important noncontraceptive benefits.

Acknowledgment

This work was financially supported by a Beijing Munici-
pality Health Technology High-Level Talent grant (number
2009-3-25), and National Natural Science Fund of China
(number 81172518).

Disclosure
The authors have no conflict of interest to disclose for this

paper.

References

1. American Cancer Society: Cancer Facts and Figures 2006. Available
from: http://www.cancer.org/downloads/STT/CAFF2006PWSecured.
pdf. Accessed August 24, 2011.

2. Matias-Guiu X, Catasus L, Bussaglia E, et al. Molecular pathology
of endometrial hyperplasia and carcinoma. Hum Pathol. 2001;32:
569-577.

3. Catasus L, Matias-Guiu X, Machin P, et al. Frameshift mutations at
coding mononucleotide repeat microsatellites in endometrial carcinoma
with microsatellite instability. Cancer. 2000;88:2290-2297.

4 Hecht JL, Mutter GL. Molecular and pathologic aspects of endometrial
carcinogenesis. J Clin Oncol. 2006;24:4783-4791.

submit your manuscript

134

Dove

Open Access Journal of Contraception 201 [:2


www.dovepress.com
www.dovepress.com
www.dovepress.com
http://www.cancer.org/downloads/STT/CAFF2006PWSecured.pdf
http://www.cancer.org/downloads/STT/CAFF2006PWSecured.pdf

Dove

Contraception and endometrial cancer

5.

10.

17.

20.

21.

22.

23.

24.

25.

Hannan NJ, Jones RL, Critchley AOD, et al. Coexpression of fractalkine
and its receptor in normal human endometrium and in endometrium
from users of progestin-only contraception supports a role for fractac-
talkine in leukocyte recruitment and endometrial remodeling. J Clin
Endocrinol Metab. 2004;89:6119-6129.

. Vereide AB, Kaino T, Sager G, Oerbo A. Bcl-2, Bax, and apoptosis in

endometrial hyperplasia after high dose gestagen therapy: a comparison
of responses in patients treated with intrauterine levonorgestrel and
systemic medroxyprogesterone. Gynecol Oncol. 2005;97:740-750.

. Vereide AB, Kaino T, Sager G, Arnes M, Oerbo A. Effect of levor-

norgestrel ITUD and oral medroxyprogesterone acetate on glandular
and stromal progesterone receptors and estrogen receptors in human
endometrial hyperplasia. Gynecol Oncol. 2006;101:214-223.

. Nilsson CH, Haukkamaa M, Viertola H, Luukainen T. Tissue concentra-

tions of levonorgestrel in women using a levonorgestrel-releasing IUD.
Clin Endocrinol (Oxf). 1982;17:529-536.

. Pike MC, Spicer D. Hormonal contraception and chemoprevention of

female cancers. Endocr Relat Cancer. 2000;7:73—83.

Portman DJ, Symons JP, Wilborn W, Kempfert NJ. A randomized,
double-blind, placebo-controlled, multicenter study that assessed
the endometrial effects on norethindrone acetate plus ethinyl estra-
diol versus ethinyl estradiol alone. Am J Obstet Gynecol. 2003;188:
334-342.

. Wheeler DT, Bristow RE, Kuman RIJ. Histologic alterations in endo-

metrial hyperplasia and well-differentiated carcinoma with progestins.
Am J Surg Pathol. 2007;31:988-998.

. Amant F, Moerman P, Neven P, Timmerman D, Van Limbergen E,

Vergote 1. Endometrial cancer. Lancet. 2005;366:491-497.

. Grimes DA, Economy KE. Primary prevention of gynecologic cancers.

Am J Obstet Gynecol. 1995;172:227-235.

. Horwitz RI, Feinstein AR. Case-control study of oral contraceptive

pills and endometrial cancer. Ann Intern Med. 1979;91:226-227.

. Weiss NS, Sayvetz TA. Incidence of endometrial cancer in relation to

the use of oral contraceptives. N Engl J Med. 1980;302:551-554.

. Kaufman DW, Shapiro S, Slone D, et al. Decreased risk of endome-

trial cancer among oral contraceptive users. N Engl J Med. 1980;303:
1045-1047.

Kelsey JL, LiVolsi VA, Holford TR, Fischer DB, Mostow ED, Schwartz PE.
A case-control study of cancer of the endometrium. Am J Epidemiol.
1982;116:333-342.

. Hulka BS, Chambless LE, Kaufman DG, Fowler WC Jr, Greenberg BG.

Protection against endometrial carcinoma by combination-product oral
contraceptives. JAMA. 1982;247:475-466.

. Henderson BE, Casagrande JT, Pike MC, Mack T, Rosario I, Duke A.

The epidemiology of endometrial cancer in young women. BrJ Cancer.
1983;47:749-756.

LaVecchia C, Decarli A, Parazzini F, Gentile A, Liberati C, Franceschi S.
Oral contraceptives and cancers of the breast and of the female geni-
tal tract: Interim results from a case-control study. Br J Cancer.
1986;54:311-317.

Pettersson B, Adami HO, Bergstrom R, Johansson EDB. Menstruation
span — a time-limited risk factor for endometrial carcinoma. Acta Obstet
Gynecol Scand. 1986;65:247-255.

CASH (Cancer and Steroid Hormone) Study of the Centers for
Disease Control and the National Institute of Child Health and Human
Development. Combination oral contraceptive use and the risk of
endometrial cancer. JAMA. 1987;257:796-800.

Maxwell GL, Schildkraut JM, Calingaert B, et al. Progestin and estrogen
potency of combination oral contraceptives and endometrial cancer risk
(CASH-study). Gynecol Oncol. 2006;103:535-540.

KoumnantakiY, Tzonou A, Koumantakis E, Kaklamani E, Aravantinos D,
Trichopoulos D. A case-control study of cancer of the endometrium in
Athens. Int J Cancer. 1989;43:795-799.

Rosenblatt KA, Thomas DB. Hormonal content of combined oral
contraceptives in relation to the reduced risk of endometrial carcinoma.
WHO Collaborative Study of Neoplasia and Steroid Contraceptives.
Int J Cancer. 1991;49:870-874.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44

45.

46.

47.

48.

[No authors listed]. Depot-medroxyprogesterone acetate and risk of
endometrial cancer. WHO Collaborative Study of Neoplasia and Steroid
Contraceptives. Int J Cancer. 1991;49:186—190.

Brinton LA, Hoover RN. Estrogen replacement therapy and endo-
metrial cancer risk: Unresolved issues. Obstet Gynecol. 1993;81:
265-271.

Jick SS, Waler AM, Jick H. Oral contraceptives and endometrial cancer.
Obstet Gynecol. 1993;82:931-935.

Ramcharan S, Pellegrin FA, Ray R, Hsu JP. The Walnut Creek
contraceptive drug study: A prospective study of the side effects of oral
contraceptives. Volume III, an interim report: A comparison of disease
occurrence leading to hospitalization or death in users and nonusers of
oral contraceptives. J Reprod Med. 1980;25(6 Suppl):345-372.
Trapido EJ. A prospective cohort study of oral contraceptives and cancer
of the endometrium. Int J Epidemiol. 1983;12:297-300.

Beral V, Hannaford P, Kay C. Oral contraceptive use and malignancies
of the genital tract: Results from the Royal College of General Practi-
tioners’ Oral Contraception Study. Lancet. 1988;2:1331-1335.
Hannaford PC, Selvaraj S, Elliott AM, Angus V, Iversen L, Lee Al
Cancer risk among users of oral contraceptives: Cohort data from the
Royal College of General Practitioners’ oral contraception study. BM.J.
2007;335:651.

Hulka BS, Chambless LE, Kaufman DG, Fowler WC Jr, Greenberg BG.
Protection against endometrial carcinoma by combination-product oral
contraceptives. JAMA. 1982;247:475-477.

[No authors listed]. Endometrial cancer and combined oral contra-
ceptives. WHO Study of Neoplasia and Steroid Contraceptives. Int J
Epidemiol. 1988;17:263-269.

Levi F, La Vecchia C, Gulie C, et al. Oral contraceptives and the risk
of endometrial cancer. Cancer Causes Control. 1991;2:99-103.
Stanford JL, Brinton LA, Berman ML, et al. Oral contraceptives and
endometrial cancer: Do other risk factors modify the association? Int
J Cancer. 1993;54:243-248.

Weiderpass E, Adami H-O, Baron JA, Magnusson C, Lindgren A,
Perrson 1. Use of oral contraceptives and endometrial cancer (Sweden).
Cancer Causes Control. 1999;10:277-284.

Heinemann LAJ, Lewis MA, Kiihl-Habich D, Braendle W, Moehner S,
Raff T. Use of oral contraceptives and risk of cancer of the uterine
corpus or ovary. Two case-control studies. Geburts Frauenheilk. 2003;
63:1018-1026. German.

Tao MH, Xu WH, Zheng W, et al. Oral contraceptive and IUD use and
endometrial cancer: A population-based case-control study in Shanghai,
China. Int J Cancer. 2006;119:2142-2147.

Vessey M, Painter R. Oral contraceptive use and cancer. Findings in a
large cohort study.1968-2004. Br J Cancer. 2006;95:385-389.
Vessey M, Yeates D, Flynn S. Factors affecting mortality in a large cohort
study with special reference to oral contraceptive use. Contraception.
2010;82:221-229.

Schlesselman JJ. Risk of endometrial cancer in relation to use of com-
bined oral contraceptives. A practitioner’s guide to meta-analysis. Hum
Reprod. 1997;12:1851-1863.

Olson JE, Sellers TA, Anderson KE, Folsom AR. Does a family history
of cancer increase the risk for postmenopausal endometrial carcinoma?
Cancer. 1999;85:2444-2449.

Terry P, Baron JA, Weiderpass E, Yuen J, Lichtenstein P, Nyren O.
Lifestyle and endometrial cancer risk: A cohort study from the Swedish
Twin Registry. Int J Cancer. 1999;82:38-42.

Henderson BE, Casagrande JT, Pike MC, Mack T, Rosario I, Duke A.
The epidemiology of endometrial cancer in young women. BrJ Cancer.
1983;47:749-756.

Parazzini F, Negri E, LaVeccia C, et al. Role of reproductive factors on
the risk of endometrial cancer. Int J Cancer. 1998;76:784-786.
Salvesen HB, Aksien LA, Albrektsen G, Iversen OE. Poorer survival
of nulliparous women with endometrial carcinoma. Cancer. 1998;82:
1328-1333.

Mueck AO, Seeger H. Smoking, estradiol metabolism and hormone
replacement therapy. Arzneimittelforschung. 2003;53:1:1-11.

Open Access Journal of Contraception 201 |:2

submit your manuscript

135

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Mueck et al

Dove

49.

50.

S1.

52.

53.

Vignes JP, Mohan V. Polycystic ovary syndrome: A component of
metabolic syndrome? J Postgrad Med. 2007;53:129-134.

Mueck AO, Seeger H, Biihling KJ. Why use of dienogest for the
first contraceptive pill with estradiol. Gynecol Endocrinol. 2010;26:
109-113.

Mueck AO, Sitruk-Ware R. Nomegestrol acetate, a novel progestogen
for oral contraception. Steroids. 2011;76:531-539.

Jick SS, Hernandez RK. Risk of non-fatal venous thromboembolism
in women using oral contraceptives containing drospirenone compared
with women using oral contraceptives containing levonorgestrel: Case-
control study using United States claims data. BMJ. 2011;340:d2151.
Parkin L, Sharples K, Rohini K, Hernandez RK. Risk of venous throm-
boembolism in users of oral contraceptives containing drospirenone or
levonorgestrel: Nested case-control study based on UK General Practice
Research Database. BMJ. 2011;340:d2139.

Open Access Journal of Contraception

Publish your work in this journal

Open Access Journal of Contraception is an international, peer-
reviewed, open access, online journal, publishing original research,
reports, reviews and commentaries on all areas of contraception. In
addition to clinical research, demographics and health-related aspects,
the journal welcomes new findings in animal and preclinical studies

54.

55.

56.

Dhar KK, NeedhiRajan T, Koslowski M, Woolas RP. Is levonorgestrel
intrauterine system effective for treatment of early endometrial cancer?
Report of four cases. Gynecol Oncol. 2005;97:924-927.
Giannopoulos T, Butler-Mauel S, Tailor A. Levornorgestrel-releasing
intrauterine system as therapy for endometrial carcinoma. Gynecol
Oncol. 2004;95:762-764.

Kresowik J, Ryan GL, Van Voorhis BJ. Progression of atypical endome-
trial hyperplasia to adenocarcinoma despite intrauterine progesterone
treatment with the levonorgestrel-releasing intrauterine system. Obstet
Gynecol. 2008;111:547-549.

Dove

relating to understanding the biological mechanisms and practical
development of new contraceptive agents. The manuscript manage-
ment system is completely online and includes a very quick and fair
peer-review system. Visit http://www.dovepress.com/testimonials.php
to read real quotes from published authors.

Submit your manuscript here: http://www.dovepress.com/open-access-journal-of-contraception-journal

136

submit your manuscript

Dove

Open Access Journal of Contraception 201 [:2


http://www.dovepress.com/open-access-journal-of-contraception-journal
www.dovepress.com
www.dovepress.com
www.dovepress.com
www.dovepress.com

	Publication Info 2: 
	Nimber of times reviewed: 


