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Narrative Abstract
This editorial discusses the recent ESHRE/ASRM recommendations on the treatment of infertility
in PCOS. Evidence is provided for the use of metformin in selected patients.

In 2007, the European Society for Human Reproduction and Embryology (EHSRE) and the
American Society for Reproductive Medicine (ASRM) sponsored a workshop to discuss the
therapeutic challenges of infertility and the polycystic ovary syndrome (PCOS), out of which
a consensus paper emerged (1). The consensus statement offered a bleak view of the use of
metformin in infertility, recommending that “metformin use in PCOS should be restricted to
women with glucose intolerance.”

In this editorial, I offer a perspective on the use of metformin for the treatment of infertility in
PCOS that differs significantly from the consensus statement. My aim is to provide a strategy
that addresses the needs not only of the reproductive endocrinologist, whose patients often
desire pregnancy immediately, but also the gynecologist, medical endocrinologist and others,
whose patients' time lines for achieving pregnancy may lie in the distant future. Taking into
consideration the different needs of these patient populations, a rationale for individualized
treatments can be formulated, in keeping with the consensus statement that “more patient-
tailored approaches should be developed for ovulation induction” (1).

Metformin versus Clomiphene for Induction of Ovulation
The ESHRE/ASRM consensus statement (1) bases its recommendation that use of metformin
in PCOS should be restricted to women with glucose intolerance primarily on the findings of
two randomized controlled trials that indicated that metformin does not increase live-birth rates
above those observed with clomiphene alone (2,3).

To understand these studies and place the role of metformin for the treatment of infertility in
PCOS in perspective, it is critical to note the distinctly different pharmacologic characteristics
of metformin versus clomiphene, the standard drug for ovulation induction. Clomiphene is
specifically a fertility drug that acts directly to induce ovulation by blocking negative feedback
on the hypothalamic-pituitary axis and carries up to a 10% chance of multiparity; its onset of
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action is rapid. In contrast, metformin is a drug that affects metabolism and acts indirectly to
induce ovulation by reducing the circulating concentration of insulin. Metformin's onset of
action is slower and gradual: up to 6 months of treatment with metformin may be needed to
clinically improve ovulation (4-7). Given the differences in action and pharmacodynamic
properties, clomiphene would be expected to be more effective than metformin in rapidly
inducing an ovulation in a woman with PCOS, as has been borne out in several studies (2,6,
7).

Does this mean that clomiphene “remains the treatment of first choice for induction of ovulation
in anovulatory women with PCOS,” as stated in the ESHRE/ASRM consensus statement (1)?
No, because the consensus statement does not include the type of infertile woman with PCOS
as a critical component of the decision process. Many infertile patients with PCOS who present
to reproductive endocrinologists desire pregnancy immediately, and for them time is of the
essence. In such women, I concur with the ESHRE/ASRM recommendation that a rapidly
acting induction agent such as clomiphene would be most appropriate.

In contrast, medical endocrinologists and many gynecologists often see young patients with
PCOS whose time-line for achieving pregnancy differs substantively. These women often
present with concerns unrelated to immediate fertility (8) and might seek to postpone pregnancy
for one, two, or more years; these women may be quite accepting of a pregnancy when it comes.
Such women with longer time lines for achieving pregnancy constitute at least one “well
defined subset” for whom metformin, with its gradual onset of action minus the potential risk
of multiparity, may be the drug of choice to reestablish ovulatory menses and fertility.

As documented in a recent meta-analysis (9) of 17 rigorously conducted studies performed
between 1996 and 2007 that included 1,639 subjects, ovulation is improved in many women
with PCOS when treated with metformin. Clinical experience from an academic center
suggests that menstrual cyclicity and ovulation improve in approximately 69% of women with
PCOS treated with metformin, with 88% of responders achieving normal menstrual cyclicity
(5). If that is the case, why expose a woman with PCOS with a longer time line for pregnancy
to the risk of multiparity associated with clomiphene, when institution of regular ovulation
with metformin might improve fertility and result in a singleton pregnancy? After all, if after
6 or more months of treatment with metformin ovulation has not improved, treatment with
clomiphene remains an option.

Addition of Metformin to Clomiphene for Ovulation Induction
In women with PCOS who desire a pregnancy in short order, more problematic is the question
of whether metformin should be added to clomiphene. The ESHRE/ASRM consensus report
states that “there is now clear evidence that the addition of metformin…to clomiphene citrate
as primary therapy for induction of ovulation has no beneficial effect” (1), again based on two
randomized controlled trials (2,3). I would question this assertion. It is noteworthy that a meta-
analysis (9) published after the consensus paper, which includes the studies cited in the
consensus paper as well as other well-designed studies, reported that the addition of metformin
to clomiphene significantly increased both the ovulation rate and pregnancy rate in women
with PCOS, and “showed a favorable effect of the combination therapy over clomiphene alone
for live births” that was not statistically significant.

Since the main evidence cited by the consensus paper to support its negative position on the
addition of metformin to clomiphene are the results of the recent Pregnancy in Polycystic Ovary
Syndrome (PPCOS) Trial (2), a few comments are in order. In the PPCOS Trial, adding
metformin to clomiphene increased the cumulative ovulation rate from 49.0% to 60.4%
(clomiphene alone versus the combination of the two drugs, respectively; P=0.003), thus
confirming the beneficial effect of metformin on ovulation induction with clomiphene
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originally reported in 1998 (10). The improvement in ovulation rate was not associated with a
statistically significant increase in the live birth rate (22.5% with clomiphene alone versus
26.8% with a combination of the two drugs; P=0.31). However, the PPCOS Trial was powered
to detect an absolute difference in live birth rate of 15% between the clomiphene alone and
combination groups; therefore, the 4.3% higher live birth rate in the combination group may
have represented a true benefit of metformin that the study was underpowered to detect.

One is compelled to ask: why would the addition of metformin to clomiphene increase the
cumulative ovulation rate but not the live birth rate? While there are several possibilities, a
straightforward explanation is the fact that not every cycle of ovulation induction is equivalent.
Induction with clomiphene often results in the recruitment and ovulation of multiple follicles
per cycle, whereas induction with metformin typically results in ovulation of a single follicle
per cycle. Ovulation of multiple follicles per cycle increases the odds of conception, but at the
risk of multiparity. This idea is supported by the observation that in the PPCOS Trial the
multiparity rate was 6% (including one set of triplets) in the clomiphene alone group compared
with a rate of 0% in the metformin group. Interestingly, the multiparity rate in the combination
group was intermediate at 3%, suggesting that the addition of metformin to clomiphene may
have reduced the number of follicles recruited per cycle, without adversely affecting the live
birth rate because of the increase in cumulative ovulations. Unfortunately, ultrasounds were
not obtained in the study, and the possible utility of adding metformin to clomiphene to decrease
multiple births remains untested and speculative.

Pre-treatment with Metformin prior to Ovulation Induction with Clomiphene
Finally, for those women with a short-term but not immediate desire for pregnancy,
consideration should be given to pre-treatment with metformin prior to adding clomiphene as
appropriate (10). This scenario was not described in the consensus paper but warrants
discussion and indeed study given the absence of data on metformin pre-treatment (11).

This approach may offer two advantages. First, since the onset of action of metformin is
gradual, pre-treatment with metformin for 2 or more months prior to adding clomiphene may
be associated with higher rates of ovulation and live birth than when metformin and clomiphene
are instituted simultaneously.

Second, a major problem of pregnancy in PCOS is that the women are frequently obese,
decreasing the efficacy of clomiphene (12) and increasing the risks of pregnancy-related
complications, such as gestational diabetes and preeclampsia. While controversial (13),
metformin may facilitate weight loss in some women (14,15), especially when coupled with
diet and exercise (16,17). Pre-treatment for several months with the combination of metformin,
calorie-restricted diet, and exercise may result in thinner patients in whom induction of
ovulation with clomiphene is likely to be more successful and in whom the risk for pregnancy-
related complications has been reduced (18).

Summary
Given the above observations, I suggest that metformin remains an important therapeutic
option in the pharmacologic treatment of infertility in PCOS, and its use should not be restricted
to women with glucose intolerance, as recommended by the ESHRE/ASRM consensus
statement. Taking into consideration the different time lines for achieving pregnancy among
women with PCOS, I would suggest the following:

• In women with PCOS for whom time is of the essence and rapid establishment of
pregnancy is desired, clomiphene should be the first-line agent. The addition of
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metformin to clomiphene has been shown to increase the cumulative ovulation rate,
but it remains unclear whether it increases the odds of a live birth.

• In women with PCOS for whom pregnancy is a goal at a more distant time (>6
months), initial treatment with metformin, combined with diet and exercise, is an
option to induce ovulation. An advantage of achieving pregnancy with metformin
versus clomiphene in this situation may be a decrease in the risk of multiparity.

Infertility treatment needs to be individualized, and these recommendations attempt to take
into account the needs and preferences of patients with PCOS, who may differ with respect to
the urgency of achieving pregnancy and the willingness to risk multiparity. They also recognize
continuing uncertainties in the field that warrant continued investigation.
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