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Context: Oral contraceptives may worsen the metabolic profile of
patients with polycystic ovary syndrome (PCOS), favoring the use of
insulin sensitizers in these patients.

Objective: The aim of the study was to compare the effects of a
contraceptive pill on metabolic classic cardiovascular risk factors with
those of the insulin sensitizer metformin.

Design: We conducted a randomized, parallel, open-label clinical trial.

Setting: The study was conducted at an academic hospital.

Patients: Thirty-four consecutive PCOS patients were studied.

Interventions: Patients were randomized to oral treatment with
metformin (850 mg twice daily) or with the Diane35 Diario pill (35 �g
of ethinyl-estradiol plus 2 mg of cyproterone acetate) for 24 wk.

Main Outcome Measures: Hyperandrogenism, lipid profiles, and
indexes of glucose tolerance and insulin sensitivity were measured at
baseline and after 12 and 24 wk of treatment.

Results: Diane35 Diario resulted in higher reductions in hirsutism
score and serum androgen levels compared with metformin. Men-
strual regularity was restored in all the patients treated with
Diane35 Diario compared with only 50% of those receiving met-
formin. Plasma apolipoprotein A-I and HDL-phospholipid levels
increased with Diane35 Diario, whereas metformin did not induce
any change in the lipid profile. On the contrary, the insulin sen-
sitivity index increased with metformin but did not change with
Diane35 Diario. No differences in the frequencies of abnormalities
of glucose tolerance and dyslipidemia were found between both
treatments.

Conclusions: Diane35 Diario appears to be superior to metformin for
the control of hyperandrogenism and for the restoration of menstrual
regularity in PCOS patients, and it is not associated with any clin-
ically relevant worsening in the classic metabolic cardiovascular risk
profile of these women. (J Clin Endocrinol Metab 92: 2453–2461,
2007)

THE POLYCYSTIC OVARY syndrome (PCOS) is a com-
mon endocrine disorder of premenopausal women (1,

2), characterized by the presence of hyperandrogenism to-
gether with ovulatory dysfunction and/or polycystic ovar-
ian morphology (3).

Although the primary defect in PCOS appears to be an
exaggerated androgen synthesis and secretion (4), particu-
larly by ovarian theca cells (5), insulin resistance and obesity
may act as triggers of this primary defect (6), explaining the
frequent association of PCOS with obesity (6, 7) and with
insulin resistance (8).

Cardiovascular risk factors cluster in patients with PCOS
and their families, although the demonstration of an increase
in cardiovascular morbidity or mortality in these patients is

still lacking (9). PCOS patients present increased frequencies
of glucose intolerance (up to 30–35%) and type 2 diabetes (7
to 10%) (10, 11), gestational diabetes (12, 13), an unfavorable
lipid profile characterized by decreased high-density li-
poprotein (HDL)-cholesterol and increased triglycerides lev-
els (14, 15), and even increased low-density lipoprotein
(LDL)-cholesterol (16, 17) and an increased risk for hyper-
tension (18). In conceptual agreement, the prevalence of the
metabolic syndrome is increased in PCOS patients (19, 20),
although this finding may result from the frequent associa-
tion with obesity (7).

In recent years, the clustering of cardiovascular risk factors
in PCOS patients raised concern about the optimal drug
therapy for this disorder. Aside from essential lifestyle rec-
ommendations and diet in women with weight excess (21)
and from therapeutic strategies directed toward restoration
of fertility, the chronic pharmacological treatment of PCOS
is based on the use of two families of drugs, namely oral
contraceptives containing a progestin of low androgenicity
or even antiandrogenic properties, or insulin sensitizers.

Oral contraceptives have been the mainstay of PCOS phar-
macological therapy for decades (22). However, in nonhy-
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perandrogenic women oral contraceptives might adversely
influence insulin resistance and glucose tolerance, raising
concern about a possible worsening of the unfavorable met-
abolic cardiovascular risk profile of PCOS patients and fa-
voring the use of the metabolically safer insulin-sensitizer
drugs (23).

Yet at present there is not enough scientifically sound
evidence supporting this recommendation (24). The present
study summarizes the results of a randomized clinical trial
comparing the effects of an antiandrogenic low-dose oral
contraceptive pill with those of the insulin sensitizer met-
formin on the classic metabolic cardiovascular risk factors of
PCOS patients.

Patients and Methods
Patients

The present study is the first report of a broader project aiming to
compare systematically the effects of an oral contraceptive and met-
formin on classic and nonclassic cardiovascular risk factors and on
several indexes of cardiovascular function and performance, by using a
randomized, open-label, parallel clinical trial comparing both treat-
ments (www.clinicaltrials.gov; NLM Identifier NCT00428311).

Thirty-four consecutive PCOS patients were recruited. The diagnosis
of PCOS was based on the presence of clinical and/or biochemical
hyperandrogenism, oligoovulation, and exclusion of secondary etiolo-
gies (3, 25). Hirsutism was defined by a modified Ferriman-Gallwey
score above 7 (26) and oligomenorrhea (more than six cycles longer than
36 d in the previous year) or amenorrhea (absence of menstruation for
3 consecutive months) (27), or luteal phase progesterone measurements
less than 4 ng/ml (12.72 nmol/liter) in women with regular menstrual
cycles were considered indicative of oligoovulation. Secondary etiolo-
gies, including hyperprolactinemia, thyroid dysfunction, Cushing’s syn-
drome, congenital adrenal hyperplasia, and virilizing tumors, were ac-
tively ruled out in all the patients.

None of the patients had a personal history of hypertension, diabetes
mellitus, or cardiovascular events, or received treatment with oral con-
traceptives, antiandrogens, insulin sensitizers, or drugs that might in-
terfere with blood pressure regulation, lipid profile, or carbohydrate
metabolism for the previous 6 months. Written informed consent was
obtained from all the participants or their legal representatives, and the
study was approved by the local ethics committee and by the Spanish
Agency of Medicines.

Interventions

After providing informed consent, patients were randomized to re-
ceive an antiandrogenic low-dose oral contraceptive pill in cycles of 28 d
(21 pills containing 35 �g of ethinyl-estradiol plus 2 mg of cyproterone
acetate followed by 7 placebo pills, Diane35 Diario; Schering España S.A.,
Madrid, Spain), or 850 mg of metformin (Dianben; Merck Farma y
Quı́mica S.A., Mollet del Vallés, Barcelona, Spain) twice daily for 24 wk.
Simple randomization was conducted using blocks of 10 sealed opaque
envelopes assigning five patients to receive Diane35 Diario and five
patients to receive metformin. One investigator generated the random-
ization envelopes, whereas another enrolled and assigned the partici-
pants to their arm of treatment. No masking method was used after
randomization.

Treatment was started the first day of a spontaneous menstrual cycle
or, in women with amenorrhea, after excluding pregnancy by proper
testing. Metformin was started at a 425-mg dose twice daily during the
first week of treatment with the aim of minimizing gastrointestinal side
effects. Women randomized to metformin were advised to use barrier
contraception throughout the study. All the patients were instructed to
maintain a diet containing 25–30 kcal per kg of body weight per day and
moderate physical activity throughout the trial, although these measures
were not stressed thereafter.

Main outcome measurements

A single investigator (M.L.-R.) was responsible for clinical, anthro-
pometric, and physical evaluations at baseline and after 12 and 24 wk
of treatment. Clinical and anthropometrical variables included the
above-mentioned hirsutism score, body mass index (BMI), waist cir-
cumference, and waist to-hip ratio. The latter was calculated by dividing
the minimal waist circumference by the hip circumference at the level
of greater trochanters, using a nonstretchable measuring tape. The per-
centage of body fat with respect to total body weight was estimated
using a body fat monitor (Omron BF 300; Omron Corp., Kyoto, Japan).

Serum and plasma samples were obtained between d 5 and 10 of a
spontaneous menstrual bleeding or after excluding pregnancy in am-
enorrheic patients. After a 3-d 300-g carbohydrate diet and 12-h over-
night fasting, basal samples were obtained for measurement of an an-
drogenic profile consisting in serum free testosterone, androstenedione,
and dehydroepiandrosterone sulfate concentrations (3). Then, a 75-g oral
glucose tolerance test (oGTT) was performed, and samples were ob-
tained for measurement of serum insulin and plasma glucose at 0, 30,
60, 90, and 120 min. Samples were immediately centrifuged, and serum
was separated and frozen at � 30 C until assayed.

The technical characteristics of the assays employed for plasma glu-
cose and serum hormone measurements have been described elsewhere
(28, 29). Free testosterone levels were calculated from total testosterone
and SHBG concentrations (30). The composite insulin sensitivity index
was calculated from the circulating glucose and insulin concentrations
during the oGTT (31). The areas under the curve (AUC) for glucose and
insulin during the oGTT were determined according to the mathematical
method described by Tai (32).

Disorders of glucose tolerance were defined from the circulating
glucose concentrations at 0 and 120 min during oGTT according to the
criteria of the American Diabetes Association (33). Circulating HDL-
cholesterol and phospholipid levels were measured by enzymatic meth-
ods after precipitation of plasma with phosphotungstic acid and Mg2�

(Roche Molecular Biochemicals GmbH, Mannheim, Germany). Total
cholesterol and triglyceride levels were determined by enzymatic meth-
ods (Menarini Diagnostica, Florence, Italy). LDL-cholesterol concentra-
tions were estimated by Friedewald’s equation (34). Circulating apoli-
poprotein (Apo) AI, Apo B100, and lipoprotein (a) levels were
determined by kinetic immunonephelometry (Dade Behring, Deerfield,
IL). The diagnosis of dyslipidemia was established according to the
criteria of the National Cholesterol Education Program Adult Treatment
Panel III guidelines (35).

Statistical analysis

Data are shown as means � sd and raw numbers (percentages) unless
otherwise stated. The differences in frequencies among groups were
analyzed by �2 or Fisher’s exact tests as appropriate. The changes in the
frequencies of metabolic disorders during the study were analyzed by
McNemar’s test, applying a Bonferroni correction to the level of signif-
icance to correct for multiple comparisons.

For continuous variables, normality was assessed by the Kolmog-
orov-Smirnov test, and logarithmic or square root transformations were
applied as needed to ensure normality. The baseline characteristics of the
patients randomized to receive Diane35 Diario or metformin were com-
pared by unpaired t test. Data were submitted to a repeated-measures
general lineal model including the arm of treatment as the between-
subjects effect, and the visit (baseline, 12 and 24 wk) as the within-
subjects effect. To evaluate the differences in the response to each treat-
ment, the interaction between the between-subjects and within-subjects
effect was calculated.

A priori sample size analysis was performed using the online calcu-
lator provided by the Massachusetts General Hospital Mallinckrodt
General Clinical Research Center (http://hedwig.mgh.harvard.edu/
sample_size/size.html). Because the possible advantages of metformin
over Diane35 Diario rely on the presumed opposite effects of both drugs
on insulin resistance, we used the difference in surrogate markers of
insulin resistance as the primary outcome for sample size analysis. An
experimental design including a total of 22 patients would have power
above 0.80 to detect differences in fasting insulin levels between treat-
ments such as those previously reported using a similar experimental
design (36, 37).
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Because seven patients discontinued metformin for different reasons
(Fig. 1), results obtained when considering only the patients completing
the three visits of the protocol were also confirmed by intention-to-treat
analysis assuming, for patients who did not complete the study, that the
dependent variables had not changed at the missing visits with respect
to the values observed in the previous visit. P � 0.05 was considered
statistically significant. Other than sample size calculations, analyses
were performed using SPSS 10.0 for Macintosh (SPSS Inc., Chicago, IL).

Results
Recruitment and flow of the study

The study was conducted from April 2004 to December
2006. Thirty-four PCOS patients (age 24 � 6 yr; BMI 30.0 �
6.3 kg/m2; nine had a BMI � 25 kg/m2, 10 had a BMI 25–29.9
kg/m2, and 15 had a BMI � 30 kg/m2) agreed to participate
and, after giving written informed consent, were random-
ized to receive Diane35 Diario or metformin. The baseline
characteristics of each group are summarized in Table 1,
showing no differences among the patients randomized to
each drug. All the patients treated with Diane35 Diario com-
pleted the study, whereas seven of the 19 patients assigned
to metformin (37%) did not complete the study for the rea-
sons detailed in Fig. 1. Of those, mild to moderate gastro-
intestinal side effects of metformin were responsible for the
dropout in two women, whereas Diane35 Diario was well
tolerated by all the women.

Effects of treatments on clinical characteristics and serum
androgen profile

There were no differences with respect to baseline in BMI,
waist circumference, waist to hip ratio, and fat mass ex-
pressed as percentage of body weight (Fig. 2). When con-
sidering PCOS patients as a whole, the hirsutism score and
serum free testosterone and androstenedione levels de-
creased with treatment (Fig. 2), yet detailed analysis of the
interaction between the within- and between-subjects effects
of the general linear model revealed that these differences

resulted mostly from the decrease observed in the patients
treated with Diane35 Diario, which was much more marked
than those observed with metformin (Fig. 2). Similarly, only
treatment with Diane35 Diario induced a decrease in serum
dehydroepiandrosterone sulfate levels (Fig. 2). Finally, at the
end of the study, menstrual regularity was restored as ex-
pected in all the patients on Diane35 Diario but only in six
patients (50%) on metformin.

Effects of treatments on the lipid profile

As occurred with clinical and biochemical hyperandro-
genism, the changes observed in the lipid profile were
mainly related to the effects of Diane35 Diario. In the women
treated with this drug, plasma Apo A-I and HDL-phospho-
lipid concentrations increased significantly, explaining the
increase observed in these lipids, and in plasma HDL-cho-
lesterol concentrations, in the whole group of patients when
compared with baseline values (Fig. 3). On the contrary, no
statistically significant changes were observed in plasma to-
tal and LDL-cholesterol, triglycerides, Apo B100, and li-
poprotein (a) levels compared with baseline concentrations
(Fig. 3).

Effects of treatments on indexes of glucose tolerance and
insulin sensitivity

Indexes of insulin sensitivity improved in the whole series
of PCOS patients, as the insulin sensitivity index increased,
and fasting insulin and the insulin AUC during the oGTT
decreased, compared with baseline (Fig. 4). Of these changes,
only the increase in the insulin sensitivity index was specif-
ically related to the metformin arm (Fig. 4), as suggested by
a statistically significant interaction in the general linear
model in the analysis of patients completing the study (al-
though this particular interaction was not confirmed by the
intention-to-treat analysis). On the contrary, fasting glucose

Metformin
(n = 19)

Baseline evaluation

Simple randomization 
(Blocks of 10 sealed envelopes, assigning 5 

patients to each arm of treatment) 

Diane35 Diario
(n = 15)

(n = 14) (n = 15) Evaluation
(12 weeks) 

PCOS patients recruited
(n = 34) 

(n = 15) Evaluation
(24 weeks) 

End of study

(n = 12) 

Protocol violation (n = 2) 
Gastro-intestinal side effects (n = 2) 
Pregnancy (n = 1) 

Protocol violation (n = 1)
Lost to follow-up (n = 1) 

FIG. 1. Flow of the study.
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and the glucose AUC during the oGTT showed no changes
with respect to baseline values in the whole series of PCOS
patients, although fasting glucose increased slightly in the
patients treated with Diane35 Diario at the end of the study,
compared with the evaluations performed at baseline and
after 12 wk of treatment (Fig. 4).

Frequencies of disorders of glucose tolerance and
dyslipidemia at baseline and throughout the study

There were no statistically significant differences in the
frequencies of disorders of glucose tolerance and dyslipide-
mia between the arms of treatment, or at baseline and after
12 or 24 wk of treatment either when considering PCOS
patients as a whole or when considering each arm of treat-
ment separately (Table 2).

Of note, both the increase in patients with impaired fasting
glucose and the decrease in the number of patients with low
HDL-cholesterol levels after treatment with Diane35 Diario
were far from reaching statistical significance. Also, it should
be noted that in the two patients who developed impaired
fasting glucose after treatment with Diane35 Diario, fasting
glucose was minimally increased, i.e. to 100 mg/dl and 101
mg/dl (5.6 mmol/liter) respectively, and there was another
patient who presented with impaired fasting glucose at base-
line that returned to normal fasting glucose levels after treat-
ment with the oral contraceptive. Similarly, the changes in
glucose tolerance in the patients treated with metformin did
not follow a discernible pattern despite the improvement in
insulin resistance observed in these women as a group.
Whereas normalization of glucose tolerance after 24 wk of
treatment with metformin was observed in the patient with
type 2 diabetes, in another patient with impaired glucose

tolerance and in two of the women presenting with impaired
fasting glucose, one patient presenting with normal glucose
tolerance at baseline developed impaired fasting glucose and
another woman developed impaired glucose tolerance after
this treatment.

Discussion

Our present results confirm that both Diane35 Diario and
metformin are safe and effective in the treatment of PCOS
patients, both drugs showing overall beneficial effects on
most of the clinical complaints characteristic of this com-
mon disorder. However, our data also suggest that Diane35

Diario is a more efficient way of treating hyperandro-
genism and menstrual dysfunction, considering that the
improvement in hirsutism, the amelioration of hyperan-
drogenemia, and the restoration of regular menstrual cy-
cles occur earlier and more frequently with Diane35 Diario
than with metformin.

On the other hand, although metformin clearly outper-
forms Diane35 Diario in improving insulin resistance, our
present data indicate that Diane35 Diario is a safe drug when
considering classic metabolic cardiovascular risk factors, and
might even have favorable effects on the lipid profile of
PCOS patients. To this regard, whereas the improvement in
insulin resistance found with metformin was not related to
any change in the lipid profile of PCOS patients, Diane35

Diario actually induced an increase in plasma Apo A-I and
HDL-phospholipid levels, explaining the increase in plasma
HDL-cholesterol concentrations observed in the whole
group of PCOS patients. This finding is especially important
considering that decreased HDL-cholesterol levels are
among the commonest lipid abnormalities associated with

TABLE 1. Baseline characteristics of the patients randomized to receive Diane35 Diario or metformin

Diane35 Diario
(n � 15)

Metformin
(n � 19) P value

Age (yr) 23.4 � 5.6 25.1 � 6.6 0.445
Smokers, n (%) 6 (40) 8 (42) 0.901
BMI (kg/m2) 29.2 � 5.7 30.5 � 6.9 0.563
Waist circumference (cm) 83 � 12 89 � 18 0.306
Waist to hip ratio 0.79 � 0.06 0.82 � 0.11 0.292
Fat mass (% of body weight) 33 � 6 34 � 8 0.759
Hirsutism score 11 � 5 10 � 6 0.629
Free testosterone (ng/dl) 1.1 � 0.4 1.3 � 0.6 0.210
Androstenedione (ng/ml) 3.5 � 0.8 3.9 � 1.1 0.226
Dehydroepiandrosterone sulfate (ng/ml) 2,738 � 1,022 2,250 � 933 0.156
Total cholesterol (mg/dl) 154 � 20 159 � 28 0.529
HDL-cholesterol (mg/dl) 39 � 11 41 � 11 0.536
HDL-phospholipids (mg/dl) 100 � 18 108 � 17 0.244
LDL-cholesterol (mg/dl) 95 � 19 101 � 28 0.459
Triglycerides (mg/dl) 106 � 96 89 � 45 0.548
Apo A-I (mg/dl) 125 � 18 129 � 18 0.556
Apo B100 (mg/dl) 76 � 22 83 � 20 0.376
Lipoprotein (a) (mg/dl) 14 � 23 29 � 33 0.132
Fasting glucose (mg/dl) 93 � 8 93 � 8 0.993
Fasting insulin (�IU/ml) 14 � 11 18 � 16 0.429
AUC glucose (mg/dl�120 min) 15,143 � 2,263 15,982 � 4,080 0.529
AUC insulin (�IU/ml�120 min) 9,923 � 5,793 10,158 � 5,684 0.906
Insulin sensitivity index 4.4 � 3.5 3.8 � 2.4 0.564

Data are expressed as means � SD, or raw numbers (percent). Data were submitted to unpaired t test or to �2 test, as appropriate. To convert
to SI units, multiply free testosterone by 34.67 (result in pmol/liter), androstenedione by 3.49 (result in nmol/liter), dehydroepiandrosterone
sulfate by 0.002714 (result in �mol/liter), cholesterol by 0.0259 (result in mmol/liter), triglycerides by 0.0113 (result in mmol/liter), glucose by
0.0555 (result in mmol/liter) and insulin by 6.945 (result in pmol/liter). AUC, Area under the curve during the oGTT.
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FIG. 2. Changes in clinical characteristics and serum androgen profiles of PCOS patients submitted to treatment with Diane35 Diario or
metformin for 24 wk. Data are expressed as means � SEM. Because of the large dropout rate in the metformin arm, the figures show the analysis
of the patients completing the study (n � 12) and also an intention-to-treat analysis including all the patients treated with metformin (n �
19), yet assuming for patients who did not complete the study that the dependent variables did not change at the missing visits with respect
to the values observed in the previous visit. DHEAS, Dehydroepiandrosterone-sulfate. *, P � 0.05 compared with baseline values in the whole
group of patients, irrespective of the arm of treatment. †, P � 0.05 for the differences in the changes of each variable depending on the arm
of treatment, only in the intention-to-treat analysis. ‡, P � 0.05 for the differences in the changes of each variable depending on the arm of
treatment, both by analysis of patients who completed the study and by intention-to-treat analysis.
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PCOS (14, 15) and are a recognized cardiovascular risk factor
(38). Furthermore, similar results have been reported earlier
in the few studies actually comparing metformin with the
particular oral contraceptive formulation used here (39, 40).

Considering our present finding with those reported by
others, it appears that Diane35 Diario has an effect on the
regulation of HDL-cholesterol metabolism. This possibly in-
volves the activity of plasma hepatic lipase activity, an en-
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FIG. 3. Changes in the lipid profile of PCOS patients submitted to treatment with Diane35 Diario or metformin for 24 wk. Data are expressed as
means � SEM. Because of the large dropout rate in the metformin arm, the figures show the analysis of the patients completing the study (n � 12)
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zyme that is remarkably sex steroid sensitive: estrogens de-
crease its activity, whereas androgens and androgenic
progestins increase it (41). In conceptual agreement, and
although certain oral contraceptives may worsen the lipid
profile in the general population (42, 43), the amelioration of
hyperandrogenism in PCOS women, combined with the an-
tiandrogenic properties of cyproterone acetate and the estrogen
component of Diane35 Diario might overcome this undesirable
effect, explaining its beneficial effect in PCOS patients (44).

Moreover, Diane35 Diario had a minor impact on glucose
tolerance because only a minimal increase in fasting glucose,
which was not accompanied by a simultaneous increase in
the AUC for plasma glucose during the oGTT, was observed
between wk 12 and 24 of treatment. Furthermore, fasting
insulin and the AUC for insulin during the oGTT decreased
during treatment irrespective of the drug administered, and
the frequencies of abnormalities in glucose tolerance did not
change significantly during treatment with Diane35 Diario.
Therefore, our present results are in agreement with previous
reports showing minor effects, if any, of Diane35 Diario on
glucose tolerance in PCOS patients (37, 39). Of note, the
amelioration of insulin resistance observed during the 24 wk
of our study in the patients treated with metformin was not
accompanied by an actual reduction in the frequencies of
abnormalities in glucose tolerance in these women.

Importantly, treatment with metformin was associated
with a high dropout rate in our trial, in the range of the 38%
(39) and 45% (40) of patients treated with this drug in pre-
vious clinical trials comparing Diane35 Diario with met-
formin, respectively. Aside from the gastrointestinal side
effects characteristic of metformin (45), which were directly
related to the dropout of two of our patients, the usually
suboptimal response of hirsutism with metformin (46) might
have contributed to the loss of patients in our study consid-
ering that hirsutism is a frequent referral complaint in young
PCOS patients such as ours (47). Nevertheless, the confir-
mation by intention-to-treat analysis of almost all the results
obtained analyzing the patients who completed the study
rules out a significant impact of the high dropout rate ob-
served in the metformin arm of our trial. On the contrary,
tolerance of Diane35 Diario was excellent, and no patient
dropped out of this arm of treatment.

However, our study is not free from limitations, especially
the relatively short duration of treatment considering that
PCOS is a chronic condition that requires long-term inter-
ventions. Yet also, it must be noted that our present results
were obtained in a relatively small sample of PCOS patients

dropout rate in the metformin arm, the figures show the analysis of
the patients completing the study (n � 12) and also an intention-to-
treat analysis including all the patients treated with metformin (n �
19), yet assuming for patients who did not complete the study that the
dependent variables did not change at the missing visits with respect
to the values observed in the previous visit. AUC, Area under the
curve during the oGTT. *, P � 0.05 for the differences in the changes
of each variable depending on the arm of treatment, in both analysis
of patients who completed the study and in intention-to-treat anal-
ysis. †, P � 0.05 compared with baseline values in the whole group of
patients, irrespective of the arm of treatment. ‡, P � 0.05 for the
differences in the changes of each variable depending on the arm of
treatment, only in patients completing the study but not by intention-
to-treat analysis.
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FIG. 4. Changes in indexes of glucose tolerance and insulin sensi-
tivity in PCOS patients submitted to treatment with Diane35 Diario
or metformin for 24 wk. Data are means � SEM. Because of the large
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from Spain in whom overweight and obesity were frequent
findings and who presented with the classic hyperandro-
genic and oligoovulatory PCOS phenotype. Therefore any
extrapolation of these results to PCOS patients of different
race, ethnicity, and grade of obesity or presenting with dif-
ferent PCOS phenotypes should be made with prudence.

In summary, Diane35 Diario and metformin are safe and
effective single drugs for the treatment of PCOS. However,
in unselected patients presenting with this disorder, Diane35

Diario appears to be superior in terms of control of clinical
and biochemical hyperandrogenism and restoration of men-
strual regularity. Furthermore, this superior efficacy is not
obtained at the expense of any clinically significant worsen-
ing in the metabolic cardiovascular risk profile of these
women, yet, much on the contrary, use of Diane35 Diario
might even result in an increase in plasma Apo A-I and
HDL-phospholipid levels that is not observed with met-
formin. Also, and although only metformin improved insu-
lin resistance, this drug did not have a uniform beneficial
impact on the disorders of glucose tolerance present in PCOS
patients that could justify by itself its routine use in all PCOS
cases.

We conclude that Diane35 Diario and metformin should be
considered for the treatment of PCOS patients, yet the choice for
each drug requires careful consideration of the patient’s clinical
characteristics and preference. Furthermore, our present results
stress that a putative deterioration of the metabolic cardiovas-
cular risk profile of PCOS patients during administration of
Diane35 Diario is not supported by current scientific evidence
and therefore should not be weighed against the use of this drug
in any treatment decision making.
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We thank Ms. Genoveva González from the Laboratory of the De-
partment of Endocrinology of Hospital Ramón y Cajal for excellent
technical help, and Ms. Francisca Cerrato from the Department of Bio-
chemistry-Research for excellent help with the determination of the lipid
profiles.

Received February 7, 2007. Accepted March 30, 2007.

Address all correspondence and requests for reprints to: Héctor F.
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