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Association of oral contraceptive and metformin did not improve
insulin resistance in women with polycystic ovary syndrome
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INTRODUCTION

SUMMARY

Objective: to compare clinical and laboratory parameters in women with poly-
cystic ovary syndrome (PCOS) using metformin or combined oral contraceptive

(COC) after 6 months.

Methods: retrospective study analyzing records of patients with PCOS using
the Androgen Excess and Polycystic Ovary Syndrome (AE-PCOS) Society crite-
ria. The groups were: I-COC (21 tablets, pause of 7 days; n=16); II-metformin
(850mg 12/12h, n=16); II-COC plus metformin (n=9). Body mass index (BMI),
acne (% of improvement), modified Ferriman-Gallway index and menstrual cy-
cle index (MCI), luteinizing hormone (LH), follicle-stimulating hormone (FSH),
total testosterone (TT), androstenedione (A) and homeostasis model assessment:
insulin resistance (HOMA-IR) index were assessed.

Results: isolated use of COC compared to metformin was better regarding to
acne, Ferriman index, MCI, LH, TT and A levels. On the other hand, metformin
was better in the HOMA-IR index (4.44 and 1.67 respectively, p=0.0007). The as-
sociation COC plus metformin, compared to metformin alone shows the main-
tenance of improvement of acne, Ferriman index, MCI, and testosterone levels.
The HOMA-IR index remained lower in the metformin alone group (4.19 and
1.67, respectively; p=0,046). The comparison between COC plus metformin and
COC alone, in turn, shows no difference in the improvement of acne, Ferriman
index, MCI, LH, TT and A levels, indicating that the inclusion of metformin did
not lead to additional benefits in these parameters. Still, the HOMA-IR index
was similar in both groups (4.19 and 4.44 respectively; p=0.75), showing that the
use of metformin associated with COC may not improve insulin resistance as
much as it does if used alone.

Conclusion: our data suggest that the combination of metformin and contra-
ceptive does not improve insulin resistance as observed with metformin alone.

Keywords: polycystic ovary syndrome, metformin, contraceptives, insulin resistance.

to 80% of patients with the syndrome, both lean and obese

The polycystic ovary syndrome (PCOS) is the most com-
mon endocrine disorder in women. It affects 6 to 10% of
women, but depending on the diagnostic criteria, up to
15%.! Signs and symptoms include anovulation, hyper-
androgenism, and ovaries with polycystic appearance, all
other causes excluded. The syndrome’s pathophysiolog-
ical mechanism remains unclear, but there is evidence re-
lating it to a decrease in insulin sensitivity with compen-
satory hyperinsulinemia, an abnormality observed in 30

individuals.? Obesity in these women is seen as an addi-
tional factor, and does not trigger abnormal insulin re-
sponse.*® Hyperinsulinemia stimulates production of an-
drogens by the ovaries and adrenals, and reduces the
production of hepatic globulins, such as sex hormone-
-binding globulin (SHBG), which increases the androgen-
ic action, culminating in ovarian follicular atresia, anovu-
latory cycles and amenorrhea, as well as skin effects,
including hirsutism and severe worsening of acne.”
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Women with PCOS are S to 10 times more likely to
develop diabetes mellitus.5'° This fact, combined with oth-
er diseases commonly found in the syndrome, such as hy-
pertension, dyslipidemia and obesity, increases the risk
of metabolic syndrome and cardiovascular events. More-
over, chronic exposure to estrogen not opposed by pro-
gesterone due to anovulation increases the risk of endo-
metrial hyperplasia and cancer in these patients.'"'* Also,
these women produce more androgens, and insulin resis-
tance can intensify hyperandrogenism. Therefore, assess-
ing treatments aimed at controlling metabolic and endo-
crine disorders in these women is very important.

Different diagnostic criteria for PCOS have been de-
scribed, and the most used are those of the Rotterdam
consensus (2003) and the Androgen Excess Society (2006).
We used in this study the Androgen Excess and PCOS
(AE-PCOS) Society criteria, which imply two main points
for the diagnosis of the syndrome: hyperandrogenism
(with hirsutism and/or increased androgen levels) and
ovarian dysfunction (anovulation and/or ovaries with
polycystic appearance). Other causes such as hyperpro-
lactinemia, adrenal enzyme deficiency, thyroid dysfunc-
tion, androgen-producing tumors, Cushing’s syndrome,
and hypo- or hypergonadotropic hypogonadism should
be excluded."?

Treatment of patients with polycystic ovary syndrome
is traditionally based on the use combined of oral con-
traceptives (COC), which promote endometrial protec-
tion, regulation of the menstrual flow and improvement
of signs of hyperandrogenism. However, the possibility
of worsening glucose tolerance is questioned in this case.'
Currently, insulin sensitizing agents are also used to treat
such patients based on their main pathophysiological
substrate, hyperinsulinemia. The most commonly used
of these drugs is metformin (dimethylbiguanide), a big-
uanide that increases the sensitivity of peripheral tissues
(muscle and fat) to insulin, increases the translocation of
GLUT-1 and GLUT-4 glucose transporters, and reduces
the production of glucose in the liver.’* Metformin causes
a reduction in blood pressure, fasting blood glucose and
serum androgens, with little improvement in hirsutism,
particularly in non-obese patients with PCOS.'* In a re-
cent review, hormonal contraceptives were considered the
treatment of choice in PCOS and metformin was reserved
for women with impaired glucose tolerance or associat-
ed type 2 diabetes mellitus who did not respond to chang-
es in lifestyle. However, the impact of contraceptives on
carbohydrate metabolism, as well as the impact of met-
formin on hirsutism, the regulation of the menstrual cy-
cle and the improvement of fertility, is not well defined."”

Evaluating the response of women with PCOS to
these medications is very important, aiming not only at
improving menstrual cycles and hirsutism but also at re-
ducing cardiovascular risk by improving risk factors such
as insulin resistance, dyslipidemia and obesity.

Thus, the aim of this study was to compare patients
with PCOS treated with metformin and oral contracep-
tive, alone or combined, after 6 months.

MetHoDs

Retrospective study conducted based on the analysis of
medical records of patients diagnosed with PCOS, ac-
cording to the criteria of the AE-PCOS Society (2006). All
patients received general nutritional guidance and were
encouraged to practice physical activity before and dur-
ing treatment. Patients were divided in the following
groups:

* Group 1: combined oral contraceptive (21 tablets of
ethinyl estradiol 35 pg, cyproterone 2mg, plus seven
day break; n=16);

*  Group 2: metformin (850mg 12/12h; n=16);

* Group 3: contraceptive combined with metformin (n=9).

Clinical parameters

Body mass index (BMI - calculated as weight in kilograms
divided by height in meters squared), presence of acne (%
improvement), modified Ferriman-Gallway index and
menstrual cycle index (MCI).

Laboratory parameters

Levels of luteinizing hormone (LH), follicle-stimulating
hormone (FSH), total testosterone (TT), androstenedione
(A), blood glucose and fasting insulin (homeostasis mod-
el assessment: insulin resistance - HOMA-IR), at baseline
and after 6 months of medication.

STATISTICAL ANALYSIS

Unpaired Student’s t-test and Mann-Whitney test were
used, as well as Holm-Sidak method to determine signif-
icance, with alpha = 5%.

ResuLts
This study included the records of 41 patients: 16 in group
I, 16 in group IT and 9 in group III (Tables 1 and 2).

The authors found that, after six months, the isolated
use of COC compared to metformin was statistically sig-
nificantly better with regard to acne (89 and 17% improve-
ment; p=0.0011), Ferriman index (8.7 and 11.9; p=0.01),
MCI (0.94 and 0.47; p=0.0004), LH (4.31 and 9.22; p=0.002),
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TABLE 1 Clinical parameters of the three groups at baseline (0) and after use of medications (6m).

Group 1 Group 2 Group 3

COC (0) COC (6m) Met (0) Met (6m) COC Met (0) COC Met (6m)
BMI 28.8+4.5 26.6+ 3.7 31.1+£ 3.62 28.4+ 5.71 29.15+ 6.34 29.32+ 6.56
Acne (%) 30 3.3 20 16.6 55.5 22.2
Ferriman 11.9+ 4.3 8.7£3.6 12.2+ 5.7 11.9+ 2.9 8+2.91 4.78+ 4.68
MCI 0.26+0.18 0.94+ 0.15 0.21+0.21 0.47+ 0.45 0.21+0.19 0.98+ 0.003

COC: combined oral contraceptive; Met: metformin; LH: luteinizing hormone; FSH: follicle stimulating hormone; HOMA-IR: homeostasic model assessment: insulin resistance.

TABLE 2 Laboratory parameters of the three groups at baseline (0) and after use of medications (6m).

Group 1 Group 2 Group 3

COC (0) COC (6m) Met (0) Met (6m) COCMet (0) COC Met (6m)
LH 13.47+ 2.57 4.31+2.96 12.87+ 3.46 9.22+5.01 7.91+ 1.09 6.31+2.18
FSH 5.42+2.41 6.95+ 1.93 4.98+2.27 8.58+2.98 4.71+ 5.07 3.59+ 5.64
T 88.33+ 17.55 29.44+ 11.81 79.56+x11.34  61.34+17.33 43.91+15.01 31.25+23.29
A 4.77+1.45 2.45+0.43 5.23+2.78 3.98+2.45 2.6+ 0.78 2.69+ 1.58
HOMA-IR 5.88+0.78 4.44+ 0.89 4.93+0.87 1.67+2.83 4.05+ 3.36 419+ 2.94

COC: combined oral contraceptive; Met: metformin; LH: luteinizing hormone; FSH: follicle stimulating hormone; HOMA-IR: homeostasic model assessment: insulin resistance.

TT (29.44 and 61.34) and A (2.45 and 3.98; p=0.019) levels.
By contrast, metformin did better in relation to the HOMA-
IR index (4.44 and 1.67; p=0.0007).

The COC combined with metformin group showed
continued improvement of acne compared with metfor-
min alone (60 and 17% improvement; p=0.0015), Ferri-
man index (4.78 and 11.9), MCI (0.98 and 0.47; p=0.002)
and levels of TT (31.25 and 61.34; p=0,001). The HOMA-
IR index remained statistically significantly lower in the
metformin alone group (4.19 and 1.67; p=0.046).

Comparison between COC combined with metfor-
min and COC alone, in turn, does not show any statisti-
cally significantly difference in terms of improvement of
acne, Ferriman index, MCI, levels of LH, TT and A, lead-
ing to the conclusion that probably the addition of met-
formin does not produce additional benefit in these pa-
rameters. Still, the HOMA-IR index was similar in both
groups (4.19 and 4.44; p=0.75), showing that the use of
metformin associated with COC may not improve insu-
lin resistance as much as it does if used alone.

Discussion

The effect of hormonal contraceptives on glucose metab-
olism has been widely studied, but with mixed results. It
is known that both the estrogen dose and the type of pro-
gestogen present in the contraceptive composition, espe-
cially norderivatives can influence this response.'® In a re-
cent meta-analysis, it was concluded that hormonal
contraceptives can alter carbohydrate metabolism in wom-

en without diabetes mellitus, but not significantly.” In pa-
tients with PCOS, contraceptives are considered first-line
treatment because they regulate the menstrual cycle, im-
prove hyperandrogenism and decrease ovarian volume,
which are the main signs of the syndrome,'” despite doubts
about the drug’s effects on glucose metabolism in case
of long-term use, and the important role of hyperinsu-
linemia in the syndrome.

Many studies investigate the use of metformin in
PCOS, as it appears to contribute to the improvement of
common metabolic and cardiovascular risk parameters
in these women, such as decreased waist circumference
(decreased abdominal fat), and lowering of insulin and
triglyceride levels.?*#2

These medications appear to be beneficial in the treat-
ment of various aspects of the syndrome, and therefore,
combined treatment could be better than using either
drug alone. However, there are few studies that corrobo-
rate this claim.

In our study, contraceptive use has led to regulariza-
tion the menstrual cycle and improvement of hyperan-
drogenism (acne, hirsutism and TT levels), which has
been observed in previous studies.?**!*324 We have also
seen that the use of metformin alone improves insulin
sensitivity with reduction of the HOMA-IR index, which
is also in accordance with other studies.?*?¢ However, non-
improved insulin sensitivity when metformin is used in
combination with an oral contraceptive differs from some
literature data. Elter et al.*! showed in a randomized pro-
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spective study that the combination of metformin and a
contraceptive (35mcg ethinyl estradiol 2mg cyproterone
acetate) in non-obese women with PCOS is better than
the contraceptive alone compared to A, waist-hip ratio,
blood insulin and total cholesterol levels at the end of 4
months. Ibafiez et al.*” noted that combining flutamide-
metformin and an oral contraceptive containing drospi-
renone reduces the levels of adipocytokines, triglycerides
and abdominal fat, suggesting that adding metformin to
the therapy is beneficial compared to using a contracep-
tive alone. Cibula et al.,?® in turn, comparing the use of
oral contraceptives combined or not with metformin,
failed to demonstrate a significant additional benefit re-
garding lipids, insulin sensitivity, SHBG and testoster-
one when the medications were combined.

The mechanism through which metformin reduces
insulin levels in PCOS seems to be related to an increase
in insulin uptake by the liver.? It is possible that the con-
traceptive may negatively influence this mechanism. On
the other hand, being a retrospective study in which fac-
tors such as diet, physical activity and proper use of med-
ications could not be controlled, the results observed in
our study can be questioned.

To date, there are insufficient data to demonstrate
that the use of metformin combined with contraceptives
in patients with PCOS is beneficial compared to the use
of either of these drugs alone. Further studies are, there-
fore, required to assist the choice of the best approach for
treating this syndrome.

ConcLusioN

Our data suggest that the combination of metformin and
contraceptives does not improve insulin resistance as
much as treatment with metformin alone.

Resumo

A associacio de contraceptivo hormonal oral e metformi-
na nio melhora a resisténcia insulinica em mulheres com
sindrome dos ovirios policisticos.

Objetivo: comparar parimetros clinicos e laboratoriais
de mulheres com sindrome dos ovérios policisticos (SOP)
em uso de metformina ou contraceptivo hormonal oral
(CHO) apds 6 meses.

Casuistica e métodos: estudo retrospectivo com andlise
do prontudrio de pacientes com SOP (pelos critérios da
Androgen Excess and Polycystic Ovary Syndrome Society
[AE-PCOS Society]), divididos em 3 grupos: (I) CHO (21
comprimidos e pausa de 7 dias; n=16), (II) metformina

(850 mg a cada 12 horas; n=16) e (III) CHO associado com
metformina (n=9). Foram avaliados: indice de massa cor-
pérea (IMC), acne (% de melhora), indice de Ferriman-
-Gallway modificado, indice de ciclos menstruais (ICM),
LH, FSH, testosterona total (TT), androstenediona (A) e
resisténcia a insulina (HOMA-IR, do inglés homeostatic mo-
del assessment: insulin resistance).

Resultados: o uso isolado de CHO comparado ao de met-
formina foi melhor em relacio a acne, indice de Ferriman,
ICM, niveis de LH, TT e A. Por outro lado, a metformina foi
melhor para HOMA-IR (4,44 e 1,67; p=0,0007). O uso do
CHO e metformina, em compara¢io com o de metformina
isolada, manteve a melhora da acne, do indice de Ferriman,
do ICM e dos niveis da TT. O indice de HOMA-IR mante-
ve-se menor no grupo metformina isolada (4,19 e 1,67;
p=0,046). Por sua vez, a melhora na acne, Ferriman, ICM,
LH, TT e A sdo semelhantes nos grupos CHO associado com
metformina e CHO isolado, indicando que a adi¢io de met-
formina nio trouxe beneficios nesses parametros. Ainda, o
HOMA-IR foi semelhante nos dois grupos (4,19 e 4,44;
p=0,75), mostrando que o uso de metformina em associa-
¢do com o contraceptivo pode ndo melhorar a resisténcia
insulinica como ocorre no uso isolado.

Conclusio: os dados sugerem que a associa¢io de metfor-
mina e contraceptivo ndo melhora a resisténcia insulinica
como ocorre no uso da metformina isolada.

Palavras-chave: sindrome do ovario policistico, metfor-
mina, anticoncepcionais, resisténcia a insulina.
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