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ABSTRACT

This study aimed to compare the effects of Metformin and oral contraceptive (cyproterone compound) on serum
lipid profiles in patients with Polycystic Ovary Syndrome (PCOS).This randomized controlled trial study was
performed on 60 patients with PCOS referred to gynecological clinics of BesatHostpital in Sanandaj , Iran between
March 2014 and May 2014.All patients were examined by a researcher, and they were diagnosed with PCOS using
the Rotterdam criteria. The participants were randomly allocated into two equal groups (n = 30, each group); one
group received Metformin and another group received cyproterone. A written informed consent was obtained from
all participants, and then 2 mL blood sample was taken from the participants and sent to the reference laboratory.
Data were entered into SPSS version 22 software, and then were analyzed using the Shapiro-Wilk test, mean
comparison test, t-test, and Mann-Whitney U test. A statistically significant difference was seen in Triglyceride (TG)
levels between the two groups (P < 0.001); so that the level of TG was lower in the Cyproterone compound group
compared to the Metformin group, and this difference was increased over time. Also, there was a statistically
significant difference in the cholesterol levels between the two groups (P < 0.001). The cholesterol levels were
decreased in both groups; however, the level of cholesterol was significantly lower in the Cyproterone compound
group compared to the Metformin group, and this difference was increased over time. Moreover, the results showed
that there was a statistically significant difference in High-Density Lipoprotein (HDL) and Low-Density Lipoprotein
(LDL) levels between the two groups. According to the results of the current study, Metformin treatment has
beneficial effects on serum lipid profilesin PCOS.
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INTRODUCTION

Polycystic Ovary Syndrome (PCOS) is a conditiorminich the imbalance of sex hormones could be smen i
women. This could result irregularity of monthlyctss, the emergence of numerous cysts on ovaniestility and
many health changes [1].

This syndrome is the most common endocrine disdrdeomen and its prevalence is about 15-20 peraedt5-10

percent during childbearing ages [2, 3]. Polycystiary syndrome is associated with metabolic disdsuch as
insulin resistance and dyslipidemia [2, 3]. In ffast, an action would have been taken for effedtiwatment and
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preventing specific complications of this syndrosueh as infertility, hirsutism, but today, we maffiect the life
quality and quantity of these patients [2]. In diddi, this would not happen except with more resleas and
understanding of the components of this syndroned si3 metabolic problems. Patients with PCOS areslatof

metabolic syndromes including diabetes, high blpoessure, high cholesterol, and high insulin leyé]s Also,

dyslipidemia has an adverse effect on human healplecially on cardiovascular health that is calsedhany risk
factors in PCOS.

Today, a growing need for developing pharmaceutintrventions has been identified to improve meliab
functioning in women with PCOS [5].Among the drubsat have been used in various studies on PCOSnpsiti
Metformin, thiazolidinedione, oral contraceptivilg) acarbose, statins, vitamin D, and so on cdiddoointed out
[6, 7]. Metformin is commonly prescribed due tofagorable and multilateral effects and its low gdications [8].
Recent studies on this drug suggest indirect retlleeels of insulin, reduced lipid abnormalitiesdareduced
systemic inflammation. However, new trials haverbeeestioned the beneficial metabolic effects oftfivtenin
when compared with placebo [5].

Among other medications that are prescribed foiirtipgrovement of ovarian functioning, which theirsfiynction is
the main features of PCOS, are Oral Contraceptiile PDCPs); because of its low side effects arsdviell
tolerance by the patients, the prescription of otgnone compound types of these pills has been as@common
treatment by physicians [7].

Given different metabolic effects of different dsugtudying and comparing these differences wilp tieeatment
decisions. The studies done so far on patientsR@DS, have been focused on the metabolism of lopdbates [2,
7], and only in some of these studies, the metatvwolbf fats have been considered briefly [5]. Thigdg was
designed to compare the effects of Metformin anal @ontraceptive (cyproterone compound) on serysid li
profiles in patients with PCOS.

MATERIALS AND METHODS

This study was conducted on 60 patients with PC&&ned to gynecological clinics of BesatHostpé#iliated to
Kurdistan University of Medical Sciences, Sananttajy between March 2014 and May 2014. At the bagim of
the study, 120 patients were participated in thedystof this number, 24 cases did not have thaugich criteria, 30
others did not sign the consent form to participatthe study and 6 cases were excluded duringttiy because
we could not contact them. A total of 60 patientravanalyzed to the end of the study; and they wmprelled in
the study based on clinical symptoms, physical émation, laboratory tests, Rotterdam criteria ancbafirmed
diagnosis by a specialist physician.

The patients were randomized through the randorokblof four and divided into two equal groups (n=8ach
group). One group was treated with 500 mg Metfordaily from a manufactured drug company (Aboure)han
minimize gastrointestinal side effects for a weeakttze first day of spontaneous menstruation or ragtruation of
women after rejection of pregnancy and the treatnaexs continued with 3 pills of Metformin 500 mg.ovwien
received Metformin were advised to use nonchenmezthods of birth-control during the study.

Another group was treated with cyproterone compofrath pharmaceutical companies (Iran Hormones).rd he
was no possibility of matching the drugs becauseused packages prepared in the market from pharriegke
companies. However, the drugs were prepared frensdime pharmaceutical company. Once during a nudritte
study, the proper use of medications was ensuredhéyinvestigator by telephone. Because the druge w
supplemented from the market and due to differbiapes and dosages of the drugs, the research notilde
blinded, but patients were not aware of the treatrgeoups that they were assigned to.

Inclusion criteria (before simple randomization)revevomen aged 18 to 40 years with PCOS accordintpeo
Rotterdam criteria (at least 2 out of three criteiincluding: the lack of ovulation or low ovulatiosigns of

biochemical or clinical hyperandrogenism and po$yityovaries diagnosed by ultrasonography) anceitodusion

criteria included hormonal disorders such as Igymdactinemia, Cushing's syndrome, late onset otrzal

hyperplasia, chronic disorders of the liver, kidnegart and thyroid, positive pregnancy tests, nsitins such as
Danazol, androgen progestin consumption, consumatimther drugs that reduce blood sugar and bfabih the

last three months, the presence of diabetes nwelitd refusal to participate in the study.

The Shapiro-Wilk test has been used to test whetteda were normally distributed. Descriptive baseli

characteristics for two groups (Diane and Metfodmaomparisons were tabulated as MeantSD. Comparing
between two groups for continuous data were stalbt analyzed using t-test and Mann-Whitney Ut.t&he
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primary efficacy data on GTT and lipid profile weesamined using intention-to-treat analysis. Ustkgneral
Linear Model (GLM) score of lipid profile betweewd groups were compared by repeated measuremenVANO
test. Time of evaluation was considered as withibject factor, intervention state (Diane and Metfor) as
between subject factor. The time groups (interactéwsm) was considered as group differences (bet\iéane and
Metformin) in their response over time. We testeduhley’sSphericity test for compound symmetry agstion.
A p-value of 0.05 or less was considered statilificignificant and p value of less than 0.1 coesétl marginally
statistically significant. Data were analyzed udiBlyl SPSS statistics version 16 and Stata versibn 1

A total of 120 patients who were presented to diniccwere screened during the study period. Os¢he4 patients
did not meet the inclusion criteria and 30 patiefgslined to participate in the study. The reman@® patients
were randomly allocated to two groups. Of thespa®ents were lost to follow-up during the studyipe. In total,
60 patients completed the present study and data ditl these patients were analyzed (Figure 1).

Assessed for eligibility

(n=120)
B Excluded (n = 56)
E
*
B Not meeting inclusion criteria
- (n=24)
Fefused to participate
(a=30)
Randomized (n = 6§)
Allocated to intervention Allocated to intervention
(n=33) (n=33)
s Raceived allocated Received allocated
; mtervention (n =33) mterveation (a= 33)
E
=
Lost to follow up Lost to follow up
z n=3) m=3)
=
=
-
Analyzed (n=30) Analyzed (n=30)
1
2
N
-

Figure 1. CONSORT diagram of patients’ randomizatia, intervention, and analysis

RESULTS

Basic demographic and clinical characteristics atfgmts in two groups (group A: Diane and groupvi&tformin)
are presented in Table 1. As shown in table 1,igwifcant difference was detected in average &$33+3.18 vs
23.23+3.01; P=0.9)and BMI (28.39£3.95 vs 27.5817P= 0.31). Table 2 shows the values of theapme:post-
intervention GTT and lipid profile parameters o€earoup.

Effect of treatment on GTT

As shown in table 2, there was a statistically ificgmt time trend decline in both groups (withimkgect differences
or time effect) for GTT (P<0.01). Glucose toleramest in Metformin group was lower than Diane grdmuy there
was no statistically significant differences betwagoups (between-subject differences or groupctffg=0.65).
The groups have parallel lines, decreasing ovex imd the reduction slope of two groups were nehdysame (no
group time interaction or interaction effect) (PZ9).
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Effect of treatment on lipid profile

Triglyceride level

As shown in Fig. 2 and table 2, there is a statififi significant time trend (within-subject diffamces or time
effect) for TG levels (P<0.001) and both groups ge#ing less depressed over time. Triglyceridelgin Diane
group was letter than Metformin group and therstaistically significant differences between grsypetween-
subject differences or group effect) (p=0.03). e graph we see that the groups have non-paraiket that
decrease over time and are getting progressivebydwm each other over time. The reduction slop®iane
group was greater than Metformin group (group tinteraction or interaction effect) (P<0.001).

Cholesterol level

As shown in Fig. 2 and table 2, there is a statififi significant time trend (within-subject diffamces or time
effect) for cholesterol levels (P<0.001) and botbugps are getting less depressed over time. Cleotddevels in
Diane group was letter than Metformin group andrehis statistically significant differences betwegroups
(between-subject differences or group effect) (p80). In the graph we see that the groups havepaoaliel lines
that decrease over time and are getting progrdgsaveay from each other over time. The reductiampslof Diane
group was greater than Metformingroup (group tinteriaction or interaction effect) (P=0.008).

High-density lipoprotein level

As shown in Fig. 2 and table 2, there is a margjirsahtistically significant time trend (within-sjatt differences or
time effect) for HDL levels (P= 0.08). High-densitgoprotein levels in Diane group was greater thgtformin
group but this difference was not statisticallyngiigant (no between-subject differences or grofipot) (p= 0.92).
In the graph we see that the groups have non-phfi@és and there is group time interaction oelattion effect
(P=0.001).

Low-density lipoprotein level

As shown in Fig. 2 and table 2, there is a statifiji significant time trend (within-subject diffamces or time
effect) for LDL levels (P<0.001). Low-density lipayein levels in Diane group was greater than Metfo group
and there is statistically significant differenclstween groups (between-subject differences or pyreftiect)
(p<0.001). In the graph we see that the groups lmreparallel lines that decrease over time andgaténg
progressively away from each other over time aedetlis a group time interaction or interaction eff@<0.001).

Table 1.Basic demographic and clinical characterigts of patients in the two groups

Group P value
Diane (n=30) Metformin (n=30)

Age (yr) 23.33+3.18 23.33+3.01 0.9
BMI (Kg/m? 28.3943.95 27.5847.11 0.59
Prolactin (ng/dl) 190.74+199.68 197.56+215.72 0.94
Insulin (mg/dl) 14.9445.95 24.48+38.93 0.85
FBS (mg/dl) 85.1+11.15 82.8+12.62 0.46

Table 2. GTT and lipid profile levels at baseline3 and 6 month follow-up in both groups

Time F statistics
Baseline 3 month 6 month Time Group Time*group

GTT Diane 128.23+33.72 102.31+22 81.08+14.15 99.57 0.2° 0.18°
Metformin 124.38+25.47 99+23.67 80.83+13.2

TG Diane 146.97+57.4 139.3+5.01 135.9+50.55 28.12 14.86" 12.22
Metformin 150.7+48.35 113.4+39.7 87.87+£34.41

CH Diane 136.2+39.1 119.07+31.88 115.5+37.09 114 7178 5.07°
Metformin 175.47+38 181.83+36.42 135.7+27.83

HDL Diane 51.63+23.73 59.97+15.08 75.17+39.01 257 0.009 8.07"
Metformin 69.53+30.98 56.09+23.22 59.5+35.62

LDL Diane 118.5+27.86 129+22.6 127.45+28.7 18.7¢ 21.07 27.62
Metformin 115.63+23.95 107.97+26.83 76.43+23.21

@ ggnificance level lessthan 0.01; ? Sgnificance level less than 0.05; ¢ Sgnificance level lessthan 0.1

174




Somayeh Adaekt al Int J Med Res Health Sci. 2016, 5(12):171-176

Z00.0— 200 .0 -
= group % group
= —— Metfo s = —— Metforr
2 150.0 Diane E 150.0—7 o ; Diane
= —_— ¥
= E 10007
£, 100.0 S
= =
= E s007
‘E S0.0 E
b in
R b il
o— T T T
= T T T ba=zeline 3 mon S omon
baseline 3 mon 5 mon =
Time
Time

_, 8O0 group = S— group
= - =7 — 1250 ————
x — Metformin = = = — Metfar
E-] S :
w  60.07 Dians E 100 0— Diane
3 =
= ey
e m ?S_D— s
™ _ =
% 40.0 &
= = S0.0—
= 20.0 =
B ; E 2507
B &

0 -0

T T T T T T
baseline 3 mon & mon baseline 3 mon & mon
Time Time

Figure 2.Trend of lipid profile before and after of interventions (Metformin vs Diane) in patients wit polycystic ovarian

DISCUSSION

Regarding lipid profiles, the results showed tHagré is a statistically significant difference (P0<001) in
Triglyceride (TG) levels between the two groupsttsat TG level was significantly lower in the Cyprrone group
compared to the Metformin group, and this diffeeneas increased over time. Also, there was a ttatiy
significant difference (P <0.001) in cholesteroldks between the two groups. Cholesterol levelewdercreased in
both groups; however, the cholesterol level in@yproterone group was lower compared to the Metiforgnoup
and this difference was increased over time. Alse results of the current study showed a sigmitickfference in
the HDL and LDL levels between the two groups (.601).

In a meta-analysis study by Lord et al [9], thewed to determine the effects of Metformin in womeéth PCOS
and they studied the effects of spironolactone @ygroterone treatments; the results showed thatovein had a
better effect in reducing lipid profiles. Kolodzieyk et al. [10] pointed out the effective role M&tformin in a
study that examined the Metformin treatment in wométh PCOS.

The study of Cinar et al [11] examined ethinyl adiol in comparison to ethinyl estradiol plus Metfin treatment
in women with PCOS; and in this study, ethinyl adiol plus Metformin has a better effect in redgciipid

profiles than ethinyl estradiol alone. A study bsuZzetti and colleagues [12] evaluated the effeftethinyl

estradiol and cyproterone and Metformin in patientth PCOS, the lipid profiles in the Metformin gno had
significantly reduced compared to the other grodjme results of a study conducted by Glueck et 3] fhat aimed
to determine the effect of Metformin treatment iomen with PCOS are similar to the results of theest study.

The results of the present study showed the beaké&fects of Metformin on lipid profiles, espeltjaafter a 6-
month evaluation of these patients. The resulta sfudy conducted by Checa et al [14] were conmgistéh our
findings. Also, in a study conducted by Michelmateal [15] with the aim of evaluating clinical iditors and
biochemical features in young women with PCOS, ghigglicators decreased in people who used Metformin
Moreover, in a study by Meikle [16] the effect oflbrmin on TG and cholesterol were found, thattadlse results
confirmed the present study.

A study conducted by Lugue-Ramirez et al [17] whaiimed to compare the effects of ethinyl estragiois

cyproterone versus the effects of Metformin ongitasisk factors of cardiovascular diseases in womih PCOS,
showed opposite results to the results of the ousteidy.

175



Somayeh Adaekt al Int J Med Res Health Sci. 2016, 5(12):171-176

CONCLUSION

According to the results of the current study,aems that Metformin has beneficial effects on lipidfiles in
PCOS.
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