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Fertility drugs and ovarian cancer
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Current evidence shows no increased risk
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During the past two decades, considerable debate
has centred around whether the use of fertility drugs
increases a woman’s risk of developing ovarian cancer.
Most ovarian cancers are assumed to arise from the
layer of epithelial cells surrounding the ovary, and it
has been suggested that the repeated cycle of damage
and repair that occurs with ovulation may lead to DNA
damage and potentially cancer—the so called “incessant
ovulation” hypothesis.1 By stimulating hyperovulation,
fertility drugs might therefore increase the risk of cancer.
A second hypothesis posits that increasing exposure to
gonadotrophins increases the risk of ovarian cancer,2 and
because gonadotrophins are used to treat infertility, such
treatment might, theoretically, put patients at risk. In the
linked study, Jensen and colleagues use data from a large
cohort study of infertile women to assess the effects of
fertility drugs on the risk of ovarian cancer.3
Anxiety was initially fuelled by two studies suggesting that women who had taken fertility drugs had an
increased risk of developing ovarian cancer.4 5 However,
these studies included only 20 and 11 women with ovarian cancer who had used fertility drugs. Subsequent studies have generally reported no association,6 but concerns
remain, particularly for women who undergo 12 or more
cycles of treatment or who never succeed in becoming
pregnant. For example, a Cochrane review on the use of
clomifene citrate for unexplained subfertility mentions
that use for more than 12 cycles has been associated with
increased risk of ovarian cancer.7 Cochrane reviews are,
rightly, highly respected and widely accessible to clinicians and patients, yet the body of the review suggests
the statement about ovarian cancer risk is based solely
on the results of the early studies.4 5 So should women
seeking treatment for infertility be worried that fertility
drugs might increase their risk of ovarian cancer?
More than 10 cohort studies and a similar number of
case-control studies have attempted to answer this question. Most have been limited by small sample sizes—
only three studies have included more than 25 women
with ovarian cancer who have used fertility drugs.8‑10
Furthermore, infertility itself is a risk factor for ovarian
cancer,9 but many studies have been unable to separate
the potential effects of the use of fertility drugs on the
risk of ovarian cancer from the effects of the underlying infertility; others could not control for potentially
important confounding factors such as parity and use of
oral contraceptives.
Jensen and colleagues’ study included 54 362 women
with infertility problems referred to Danish fertility clinics from 1963 to 1998.3 It found that use of four groups
of fertility drugs (gonadotrophins, clomifenes, human
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chorionic gonadotrophin, and gonadotrophin releasing
hormone) was not associated with an overall increase in
the risk of ovarian cancer. They also found no suggestion that risk was increased in women who had undergone 10 or more cycles of treatment or in those who
remained nulliparous. Although the authors did see a
significantly increased risk of the most common serous
subtype of ovarian cancer in women who had used clomifene, this was just one of 20 separate comparisons
in their subgroup analyses and was probably a chance
association.
This study is important because it included 156
women with ovarian cancer, more than three times as
many as any previous cohort study, and it compared
infertile women who had used fertility drugs with infertile women who had not used fertility drugs. Although
information on parity and use of oral contraceptives was
unavailable for many women, analyses in the subgroup
of women with this information suggested that adjusting
for these variables would have had little effect on the
results. However, although the study was much larger
than previous investigations, it still could not exclude
the possibility of a small increase in the risk of ovarian
cancer in users of fertility drugs—the rate ratio for use of
any fertility drug was 1.03, but the upper bound of the
95% confidence interval was 1.47.3 Larger numbers of
women will need to be studied to answer this question,
and these will come with further follow-up of the cohort
as they enter the age range where ovarian cancer is most
common.
These data are reassuring and provide further evidence
that fertility drugs do not increase a woman’s risk of ovarian cancer to any great extent, although small increases
in risk cannot be ruled out. Given the increasing numbers of women seeking fertility treatment,11 this is important information for clinicians and their patients, and in a
world where women increasingly turn to the internet for
health information, clinicians should take time to discuss
this matter so that women are properly informed. Some
women who take fertility drugs will inevitably develop
ovarian cancer by chance alone, but current evidence
suggests that women who use these drugs do not have
an increased risk of developing ovarian cancer.
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Pregnancy has been called “a window of opportunity” for health promotion because it is thought to
be the time when women are most willing to give
up unhealthy habits. However, we should bear in
mind that the focus for health promotion in pregnancy is the health of the developing child. In the
linked study, Inskip and colleagues assess the degree
to which 12 445 women aged 20-34 years recruited
to the Southampton women’s survey followed nutritional and lifestyle recommendations when planning
a pregnancy.1
Sadly, the window often opens too late to provide
sufficient care for pregnant women and offspring with
special needs, or to start preconception supplementation to decrease the risks of adverse pregnancy outcomes that originate early in gestation. Daily folic
acid supplements of 400 µg taken before conception
and during organogenesis reduce the risk of a neural
tube defect by 50-70%.2 But the critical window begins
before the woman knows she is pregnant, and the first
antenatal visit usually occurs when organogenesis is
complete. Thus, most women miss the opportunity to
reduce the risk of congenital malformations.
Recommendations continuously change as new
evidence emerges, so it is difficult for women to keep
up with new information. Furthermore, some couples
will have risk factors that are amenable to specific
care around conception and pregnancy. For example, women with diabetes and poor glucose control
during the first eight to 10 weeks of gestation have
substantially poorer pregnancy outcome, including
birth defects in the offspring, than those without
diabetes.3 4 These effects can be reduced with tight
control of blood glucose, so women with diabetes or
in high risk groups should have targeted care early
on in pregnancy.
Over the past 20 years evidence has accumulated
about the potential benefits of reaching women
before conception. This has led to worldwide interest
in including preconception care in prenatal prevention programmes.5 6 In 2006, the Centers for Disease
Control and Prevention published recommendations
to improve preconception health care,7 but little
is known about how best to implement these
recommendations.
Inskip and colleagues found that only 2.9% of

women complied fully with prepregnancy recommendations about both alcohol and folic acid. Compliance, however, increased after pregnancy was
recognised. At the prepregnancy interview, 44% of
women who became pregnant reported taking any
folic acid. When interviewed at 11 weeks’ gestation
93% reported taking folic acid. At this time in pregnancy most organogenesis is complete. Most mothers to be want the best opportunities for their future
child. If we assume that neglect is small, then Inskip
and colleagues’ results indicate that public health
campaigns reach very few women in the target group.
Most of the women reached by these campaigns are
probably well educated, further contributing to the
well documented social inequity in health in early
life.8‑10
The timing and setting for public health campaigns
aimed at improving conditions for the developing
fetus need to be reconsidered. Men should also be targeted because their lifestyles affect semen quality and
the health of their offspring.11 12 In contrast to women,
who over a decade of their life (preconceptionally,
during pregnancy, and during breast feeding of two
or three children) are supposed to follow the public
health recommendations, recommendations for men
are sparse. A healthier lifestyle among men around
the time of reproduction and when raising their children might improve the paternal genome, provide
a healthier upbringing for children, and improve
women’s compliance with recommendations.
Inskip and colleagues show that less than 77%
of pregnancies in the areas studied (Southampton,
United Kingdom) are planned. Efforts to prevent
birth defects need to extend beyond traditional antenatal care. Preconceptional counselling would probably be beneficial as part of a scheduled preventive
health programme, but couples would need to seek
out and attend such programmes. Therefore, schoolchildren should be taught about reproduction, how
to control and time pregnancy, and how to provide
the best opportunities for the health of the next generation. We think that a school based public health
strategy aimed at all young people would have the
advantage of reaching everybody, regardless of their
sex or whether they take part in preventive health
visits.
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In their cluster randomised controlled trial, Dobbinson
and colleagues assess whether students in 51 secondary
schools in Australia use or avoid newly shaded areas
created by sun sails.1 They found that a significantly
higher number of students used the shaded areas during their lunch breaks in intervention schools. This
shows that sun sails are a practical way of passively
reducing sun exposure in teenagers. The results are
encouraging, but it is hard to measure the benefit of
the intervention because we do not know how many
students used the shaded and unshaded outdoor areas
or stayed indoors instead during the breaks.
The results are in line with a non-randomised controlled Swedish study in preschool children, in which
situating the playground under a canopy of trees
reduced ultraviolet radiation doses by up to 41%.2 In
Toowoomba, Australia, optimising the timing of morning and lunchtime breaks in schools has been estimated
to reduce the dose of erythemal ultraviolet exposure
by 45% (erythemal exposure is the ultraviolet exposure
needed to produce a just perceptible redness of the
skin in fair skinned people).3 Another non-randomised
comparison study found that postponing outdoor gardeners’ 30 minute indoor lunch breaks, so that they
started at noon rather than 11 30 am, reduced their
daily dose of ultraviolet radiation by up to 10%.4
When devising sun protection strategies it is
important to identify the situations in which different subgroups of the population can benefit most.
For example, in Copenhagen, Denmark, adolescents
receive most (68%) of their summer dose of ultraviolet
radiation during the 16% of their days off during which
they exhibit risk behaviour (defined as exposing the
upper body or shoulders to the sun; table).5 In addition, the adolescents did not apply sunscreen properly
and were the age group with the largest number of
sunburns.6 The adolescents in this study received the
lowest proportion of their ultraviolet radiation dose
during school days, which was also true for British and
Australian adolescents.7 8
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Interventions to reduce sun exposure during weekends and holidays, especially in the middle of summer,
are therefore more important than those focusing on
exposure in schools. But because of the higher ambient
ultraviolet radiation in Australia, interventions that passively reduce the radiation dose during weekdays are
also valuable. In addition, teenagers all over the world
who are exposed to high ultraviolet radiation doses
on weekdays, such as those who do outdoor sport,
should be identified and told how they can reduce
their radiation dose.
In Denmark, traditional sun protection campaigns
have not had the desired effect in teenagers. As with all
other protective measures in this age group sun protection is most successful if a passive strategy is used.
When planning sun reduction strategies it is important to remember that the dose of ultraviolet radiation
equals the intensity multiplied by the exposure time.
An effective way to reduce the dose is therefore to
reduce exposure time at times of the year and the day
when ultraviolet radiation is highest.
Sunburn is most likely to occur in the beginning of
summer because the skin loses its natural protection
(pigmentation and stratum corneum thickness) during the winter.9 The annual school curriculum should
reflect this fact—outdoor sports, excursions, and field
studies should take place mainly after the summer
holidays.
Changes to daily time schedules that could passively
reduce sun exposure include optimising break times,
postponing morning songs or assembly until noon, and
arranging outdoor sports classes to be early or late
during the day. Attractive sitting and eating areas with
water fountains or soda machines should be installed
indoors; those installed outdoors should be under a
canopy of trees, pergolas, or sun sails.
The detrimental effects of solar ultraviolet radiation
are well known. The only established beneficial effect
is the synthesis of vitamin D in the skin. The role of
vitamin D on skeletal health is well established, but a
553
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Distribution of the median percentages of total ultraviolet radiation* and exposure days received in a summer season of median 119 days5
Participants†

Adolescents
Children
Indoor workers
Gardeners

Work or school days
Without risk behaviour‡
With risk behaviour‡

Days off work or school or holidays
Without risk behaviour‡
With risk behaviour‡

Dose

Days

Dose

Days

Dose

Days

Dose

Days

11
13
17
51

36
43
55
54

2
1
1
4

2
2
1
2

19
21
33
41

42
40
35
25

68
51
36
9

16
12
8
4

*Standard erythema doses.
†346 Danish participants in a total of 39 068 days.
‡Defined as exposing the upper body or shoulders to the sun.

wide range of other major health benefits have been
proposed, although they remain controversial. Virtually no data are available on the relation between personal exposure to ultraviolet radiation and vitamin D
status. A recent meta-regression analysis showed no
overall influence of latitude on vitamin D concentration
but a widespread global insufficiency of vitamin D,10
which is better counteracted by oral supplementation
than by sunlight.11 12
New studies that document the effect of different interventions objectively—for example, by personal ultraviolet
dosimetry or video recordings, as in Dobbinson and colleagues’ trial—are needed as an evidence base for tailor
made interventions to protect adolescents and other
population subgroups from the sun.
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Cabergoline and bromocriptine are both ergot based
dopamine receptor agonists. Cabergoline has been
used for the past 15 years to treat hyperprolactinaemia and is the first line treatment for prolactinomas.
Despite its higher cost, cabergoline has largely superseded bromocriptine because of its greater efficacy in
suppressing prolactin secretion, better tolerability, and
more convenient dosing regimen. Recently, the Medicines and Healthcare Products Regulatory Agency
(MHRA) issued a warning about the safety of these
agents for treating hyperprolactinaemia amid concerns
of an association with chronic pleuropulmonary, pericardial, and retroperitoneal fibrosis, and particularly
fibrotic valvular heart disease.1
Cabergoline and bromocriptine—in common with
other ergot based drugs such as ergotamine, methysergide, and the weight loss drugs fenfluramine and
dexfenfluramine—bind to the serotonin receptor subtype 2B (5-HT2B) located on heart valves. It has been
proposed that activation of this receptor by these

agents induces proliferation of valvular interstitial
cells, leading to valvular heart disease. A large observational study and an echocardiographic prevalence
study have recently confirmed that cabergoline is valvulopathic in doses given for Parkinson’s disease.2 3
Importantly, these studies show a significant association between higher cumulative doses of cabergoline
and the severity of cardiac valvular regurgitation.
Although bromocriptine is only a partial agonist at
the 5-HT2B receptor, it too has been associated with
valvular heart disease.4
Naturally, the effect of cabergoline on heart valves
reported in patients with Parkinson’s disease has raised
concerns about the safety of its use in the treatment of
hyperprolactinaemia. However, it is difficult to extrapolate these results to patients receiving cabergoline
for hyperprolactinaemia because they are typically
younger, female, and taking much lower doses—
typically 0.5-1 mg twice weekly, compared with
2-6 mg daily in Parkinson’s disease. Although patients
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with hyperprolactinaemia may take cabergoline for
long periods, they usually stop taking it after the
menopause. Also, periodic withdrawal of cabergoline
in the treatment of prolactinomas after suppression
of prolactin and shrinkage of the tumour may be a
successful way to limit duration of exposure to these
agents.5 These strategies may limit the cumulative
dose exposure.
Several recent cross sectional studies have investigated valvular heart disease in patients taking cabergoline for hyperprolactinaemia.6‑11 These studies do
not support an association between treatment of prolactinomas with cabergoline and clinically significant
valvular heart disease. However, mild6 9 and moderate7 tricuspid regurgitation, aortic valve calcification,9
and mitral valve tenting10 have been described. These
studies are limited by their cross sectional design and
relatively small number of patients. Longer term
longitudinal studies in larger numbers of patients are
currently lacking.
The recent MHRA guidance advises that cabergoline should not be used in pregnancy and must be
stopped in women one month before trying to conceive. However, stopping treatment before planning
a pregnancy may cause recurrence of hyperprolactinaemia and prevent ovulation. Pregnant women with
larger prolactinomas should continue taking cabergoline because lactotrophs may enlarge during pregnancy and push the tumour towards the optic chiasm.
Taking cabergoline during pregnancy has not been
associated with miscarriage or fetal malformation.12
In light of current evidence and the recent MHRA
guidance regarding the use of cabergoline in chronic
endocrine conditions, what are the implications for
patient care? Dopamine agonists such as quinagolide,
terguride, and lisuride do not have 5-HT2B receptor agonist activity and, therefore, may not induce
fibrotic valvulopathy. However, before advocating
these agents instead of cabergoline for the treatment
of hyperprolactinaemia, we need evidence about the
risk of fibrosis and their safety in pregnancy.
We support performing echocardiography before

starting dopamine agonists for hyperprolactinaemia
and during treatment. The frequency of this surveillance should be dictated by the dose of dopamine
agonist used. Similarly, monitoring for pulmonary
fibrosis with lung function testing and for retroperitoneal fibrosis as advised seems prudent. Collecting
longitudinal data during this surveillance could help to
ascertain the safety of bromocriptine and cabergoline.
However, we are concerned that the current recommendation to avoid cabergoline before conception
and during pregnancy lacks supporting evidence, and
that adherence may have a negative effect on fertility
in patients with hyperprolactinaemia.
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Committee stage discussions in parliament are currently under way on the Coroners and Justice Bill.
Although most of the clauses relate to amendments
to the coronial system, clause 152 is receiving substantial attention in the press.
Clause 152 would allow all government departments to use a fast track procedure to share data
without parliamentary debate. It includes a provision
that allows ministers to “remove or modify any legal
barrier to data sharing.” The explanatory notes say
that, “This could be by repealing or amending other
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primary legislation, changing any other rule of law
(for example, the application of the common law to
confidentiality to defined circumstances), or creating
a new power to share information where that power
is currently absent.”
What does this mean for health data? Simply, it
means a complete change in the current presumption
of confidentiality for all identifiable patient data. If
a minister “deemed it necessary to secure a relevant
policy objective” and if “the order strikes a fair balance between the public interest and the interests of
555
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any person affected by it” laws that currently limit
the sharing of health data, including the Data Protection Act, could be set aside. Although it is difficult to
postulate a good reason for removing the protections
of the Venereal Disease Regulations and the provisions of the Human Fertilisation and Embryology Act,
even these regulations would not be immune to the
potential for removal.
Ministers say there are no current plans for such
data sharing within health. In the early days of the
bill, around the time of the second reading debate,
reference was made to the need to share data for the
purposes of medical research or in the case of an
epidemic. The BMA does not recognise such a need.
The sharing of data for medical research is covered
by established good practice, shortly to be restated
in a paper that follows the conclusion of the Walport
and Thomas report. This enables release for medical research purposes if appropriate consent is given.
The sharing of data during epidemics is already
covered by the Notification of Infectious Diseases
Regulations.
Health data are not privileged in the manner of
legal information. But for many years they have been
recognised as both special and sensitive. Research
shows that patients expect that the health professional with whom they share information will hold it
in confidence, and share it sparingly and on a need to
know basis. Patients usually define those who “need
to know” as people who offer them care who need
to know some or all of their health data to do so
safely and effectively. The General Medical Council
is explicit about this requirement. Anecdotally, most
of the ethics enquiries received by the BMA ethics
advice team are about confidentiality and about the
levels of reassurance that doctors can offer to their
patients.
Legislation such as the Police and Criminal
Evidence Act specifically requires that requests for
a breach of confidentiality should come from a high
level officer and leaves the decision to the senior clinician involved. Such breaches are specific to one
patient, and they are granted if the information might
help in the prevention or investigation of a serious
arrestable offence.
Should patients, doctors, and other health workers be comforted by the requirement to balance
the actions with the interests of those affected by it?
The presence of all categories of data in the current
draft suggests blindness to the special sensitivity of
health data. Previous reports that other government
departments, such as the Department for Work and
Pensions, would like access to health data further
undermine any reassurance.
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Trust is fragile. Public trust in data security has
been affected by the loss of laptops and information
discs in the commercial sector and from government
departments. There have been few such problems
with health, but we have evidence that patients often
ask general practitioners for reassurance that their
details are not subject to such fragile security. If doctors also fear that protective laws could be repealed
with little notice they will feel obliged to warn their
patients; indeed they may be ethically and legally
obligated to do so.
If the current draft legislation goes through with
minimal changes, it could so undermine the confidence of doctors and patients in the future control of
data that neither is willing to record the most sensitive
information. The consequences for patient care are
difficult to calculate. The consequences for medical
research would be staggering—no researcher could
be confident that the information they accessed was
complete, and the potential to link rich data in ways
that make a dramatic difference to the speed of epidemiological studies in the United Kingdom would
be irretrievably damaged.
Bigger issues are also at stake here. It is not only
health data that could be subject to these changes.
Commentators have indicated that this “big brother”
legislation gives governments unprecedented power
of surveillance on all that we, as citizens, do and say.
As citizens, doctors will doubtless have views on these
powers as well—and support for the powers will vary.
But there seems to be little difference of opinion on
health data. The current provisions for exceptional
sharing without patients’ consent when genuinely
necessary for public safety work well, and the hard
won agreements to allow sharing of non-identifiable
data for research is an important development. Ministers do not need swingeing new powers.
This week many of the leading medical organisations have written a joint letter to the justice secretary
seeking the complete removal of health data from
the provisions of the bill. We are seeking a meeting
to provide him with the reasons behind our concerns
and to emphasise why we can see no problems in the
health sector to which this legislation is an acceptable
solution.
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