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treatment, compared with the placebo treated group.
However, only 1/3 of the patients treated achieved
normal menstrual rhythm, indicating that the ovari-
an elements were not completely resolved by this
treatment. It also showed that the high levels of cir-
culating Luteinizing Hormone (LH) remained ele-
vated in those patients not achieving normal men-
strual rhythm and normalized only in those under-
going ovulation on a regular basis. This observation
suggests that abnormal LH secretion is a product of
anovulation rather than a causative element of the
ovarian disorder.

The ovulation rate summaries for placebo and
metformin arms from the major reviews are shown
in Table 1. One important point to recognise in all
these studies is the short-term nature of the obser-
vation period. Insulin is known to promote the ac-
tions of LH leading to increased androgen produc-
tion from ovarian tissue, and metformin treatment
leads to a rapid, if modest, reduction in circulating
androgen concentrations in most studies.

It was noted above that one of the prime fea-
tures of PCOS is abnormal primordial-to-primary
follicle development, and so far little attention has
been paid to these events with any clinical interven-
tion in PCOS. However, there is evidence from two
studies of protracted metformin treatment,22,23 sug-
gesting that the number of follicles recruited to grow
at this earliest stage may indeed be attenuated by
such treatment, which may be related to reduced
insulin and/or androgen drive at the earliest stages
of development. This in turn suggests that in order
to explore a role for metformin in correcting the
over-production of follicles by women with PCOS,
the investigations should start only after 6 months
treatment or more, not during the first 6 months.

Ovulation rates and patients who benefit most

Restricted to short-term observations as we are,
the first three reviews24-26 suggest that metformin
doubles ovulation rates from low basal levels. On
average, one additional ovulation is attained every
5 months with metformin treatment, which is a mod-
est benefit in a clinical setting, while it has rarely
been shown to increase pregnancy rates.

One recent randomised study demonstrated that
metformin treatment conferred no benefit over and
above that of lifestyle modification.27 However, more
encouraging results, in a relatively lean cohort, were
obtained by comparison with the effect of laparo-
scopic ovarian diathermy, showing that metformin
was at least as effective in terms of achieving preg-
nancy within 6 months.28

Sub-group analysis21 and direct investigation29

indicate that metformin may be more effective in
lean women, with least metabolic disturbance, sug-
gesting that the therapy is insufficient to correct the
metabolic disturbance induced by obesity in the
short-term, at least at current doses. This observa-
tion supports the hypothesis that obesity and insu-
lin resistance may have independent roles in PCOS.3

Metformin as first line fertility treatment?

In standard fertility treatment, metformin has
been shown to increase the response rate to clomi-
phene citrate (the erstwhile first line therapy), lead-
ing to an increased pregnancy rate in this first line
approach.30 However, a recent large prospective ran-
domised, multicentre trial in Holland31 comparing
clomiphene citrate alone or combined with metform-
in, has produced strong evidence contradicting the
original observations.30 It may be anticipated that
this will lead to a re-consideration of the general
practice, and possible explorations of sub-groups in
which the combined therapy may be deemed bene-
ficial.

As metformin alone may lead to spontaneous
ovulation, particularly in the leaner patient with
PCOS, and given that any pregnancy is more likely
to be a singleton (in contrast to clomiphene citrate,
where we can expect a >10% twinning rate), there
is a valid case supporting the use of metformin as
first line therapy in women with PCOS. There is no

Table 1. Summary of evidence on ovulation rates with metformin
from recent reviews

Ovulation rates (%)

Reviews No of studies Placebo Metformin
included (n)

Harborne et al,39 7 21% 41%

Lord et al,25 7 24% 46%

Costello et al,26 9 35% 56%




