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SECTION ONE

Counseling and
preparation phase
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1 Risk of cancer from ovarian
stimulation
Nikos Kanakas, Miltiadis Pitsos and Themis Mantzavinos
Embryoland – Center for Assisted Reproduction, Athens, Greece

Case History: A 36-year-old woman had controlled ovarian stimulation as part of IVF
treatment, resulting in a term pregnancy 2 years previously. Following that, her mother
developed breast cancer at the age of 61 years. Now the patient desires another pregnancy
but she is concerned about the risk of cancer due to ovarian stimulation. How should this
patient be counseled?

Background

Women who undergo ovarian stimulation are often
concerned about the safety of the drugs and the risk
of cancer. One issue to note is that nulliparity itself
is a risk factor for developing breast [1], ovarian [2]
or endometrial [3] cancers. Furthermore, infertility by
itself is associated with cancer risks. Ovarian stimula-
tion drugs have been prescribed only for a few decades
now, in different doses and duration, and their long-
term effects are not yet well studied.

A population-based cohort study of women who
gave birth in 1974–1976 showed that women who re-
ceived any type of ovulation induction treatment had
increased risk of developing cancer overall compared
with women who did not receive therapy [4]. How-
ever, it is important to note that this study compared
women with infertility with women who conceived
naturally, and thus any difference observed could be
because of the fertility drugs or infertility itself. This
‘comparator problem’ is common in epidemiologic
studies of assisted reproduction techniques (ART) and
cancer risk.

Management options

Breast cancer

Breast cancer is a hormone-related cancer; many stud-
ies have investigated the association between fertility
drugs and breast cancer. One Danish cohort study
included approximately 54,000 women with infertil-
ity from 1963 to 1998 [5]. In this study, the treat-
ment with infertility drugs was not associated with
breast cancer risk. Neither was there an associa-
tion with the number of cycles, length of follow up
or histologic type of malignancy. The only associa-
tion was between gonadotropins and breast cancer
in women who remained nulliparous [5]. However,
in the Jerusalem Perinatal study, women who under-
went ovulation induction had an increased risk for
developing breast cancer though the risk disappeared
after controlling for other factors, with the increased
risk remaining only when ovulation induction was
used for over 12 months [4]. Prolonged exposure to
gonadotropins for six or more cycles was associated
with increased risk of breast cancer compared with
the general population in another study [6]. A cohort
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study which included 29,700 patients with a relatively
short follow up of 7 years found a transient increase
in the incidence of breast cancer the year following
IVF but no overall increase in the incidence during
the follow-up period [7]. Age at the first IVF cycle
might be a factor related with increased risk of breast
cancer, with age over 30 years having an increased
risk [8], or age over 40 years as shown in another
study [9]. In a study that consisted of a small num-
ber of patients, fertility medications did not alter the
breast cancer risk in women with BRCA1 or BRCA2
mutations [10].

Ovarian cancer

Infertility itself may increase the risk of ovarian cancer
in those patients who do not subsequently conceive
[11]. There is evidence from an in vitro study that
follicle-stimulating hormone (FSH) stimulates ovarian
cancer cell growth [12]. A large retrospective study
which included about 12,000 patients with a me-
dian follow up of 18 years showed that infertile pa-
tients had a higher risk for developing ovarian cancer
than the general population; however, there was no
difference between infertile patients who either used
or never used infertility drugs [13]. A meta-analysis
which included both case–control and cohort stud-
ies found that the incidence of exposure to infertility
medications was significantly higher in ovarian can-
cer patients than the general population [14]. How-
ever, when the comparison was between fertility drug
treated infertile patients and untreated infertile pa-
tients there was a trend towards lower ovarian can-
cer incidence in the treated group [14]. Thus, the
increase in ovarian cancer risk appears attributable
to infertility itself than ovarian stimulation drugs.
This meta-analysis highlighted the importance of an
appropriate comparator group (i.e. an untreated in-
fertile group rather than the general population). A
study of patients who were treated for infertility in
the 1960s and 1970s in Sweden did not show any
significant risk for ovarian cancer after follow up
for almost 30 years [15]. A case–control study in
the USA of more than 3000 women showed that
women who used clomiphene citrate for over a year
had a higher risk of developing ovarian malignancy
than those infertile women who had never used the
drug [16]. A pooled analysis of eight case–control

studies showed that among subfertile nulliparous
women, ovarian cancer was not associated with fer-
tility drug use nor length of use [17]. There was
no increase of ovarian cancer incidence in women
treated with IVF compared with the general popu-
lation in a cohort study with a short follow up of
7 years [7].

Endometrial cancer

Endometrial cancer is associated with anovulation
and with the unopposed effect of estrogens on the
endometrium [18]. A cohort study of 2496 infertile
women with a mean follow up of 21.4 years showed
an increased incidence of endometrial cancer when
compared with the general population. However, this
risk disappeared when treated infertile women were
compared with untreated ones. The increased risk was
attributed to the unopposed action of estrogens when
researchers studied the hormonal status of women
[19]. A recently published cohort study which in-
cluded 54,362 infertile women reported that the use
of gonadotropins increased the risk for uterine cancer
after a 10-year follow up. The risk of uterine can-
cer was also increased with the number of cycles of
clomiphene citrate use [20]. In the Jerusalem Perina-
tal Study, women who were treated with an ovulation
induction medication had a higher risk of developing
uterine cancer than women who conceived without
treatment. The risk was even higher when the treat-
ment was longer than 12 months [4]. As with breast
cancer, in the same cohort of women who underwent
IVF with a short follow up of 7 years, there was a
transient increase in the incidence of uterine cancer
the year following IVF without observing overall in-
crease in the incidence of uterine cancer during the
follow-up period [7].

Many of the current studies are based on epidemio-
logic data and follow up at the time when clomiphene
citrate was the most common drug and the methods
of IVF with superovulation were either not available
or were of limited use. Prospective studies will answer
the question whether ovarian stimulation increases the
risk of cancer. At this time, we know that infertility
and nulliparity are risk factors for gynecologic can-
cers and there is no proof that the medications used in
the past decades have had a substantial impact on the
cancer risk.
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RISK OF CANCER FROM OVARIAN STIMULATION

Key points

Challenge: Counseling women about the risks of
cancer from ovarian stimulation.

Background:
� Nulliparity is a risk factor for breast, ovarian and

endometrial cancers.
� Infertility itself may also be a risk factor for many

gynecologic cancers.
� Polycystic ovary syndrome (PCOS), a condition

associated with infertility, is linked to endometrial
cancer.

� It is difficult to separate the cancer risks
attributable to infertility from that of fertility
drugs.

� Most epidemiologic studies that have examined
the association between fertility drugs and cancer
risks have employed the general population as
the comparator. A more appropriate comparator
is untreated infertile population as this would
allow better assessment of the cancer risk
attributable to fertility drugs.

Management options:
� Women should be counseled about the

uncertainly in the available evidence.
� Women may be counseled that there is no clear

evidence that short-term use of fertility drugs
increases the risk of gynecologic cancers. Short
term may be defined as:
� less than 12 cycles for clomiphene, and
� less than six cycles for gonadotropins
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