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Abstract 

Background Polycystic ovary syndrome (PCOS) is a common endocrinopathy characterized by oligo-ovulation or 
anovulation, signs of androgen excess, and multiple small ovarian cysts. PCOS is thought to be one of the 
leading causes of female subfertility. 

Objective To evaluate and compare the effects of finasteride vs metformin in treatment of PCOS related infertility. 

Methods Seventy seven infertile married women with an age range between 18 and 35 years were studied 
complaining from infertility due to PCOS. They were divided into group 1 treated with finasteride (5 mg 
daily concomitantly with an oral contraceptive pill "OCP" continuously for 2 months) and group 2 was 
treated continuously for 3 months with metformin (500 mg three times daily).  

Results The percentage of patients responded to metformin treatment was 35.89%, whereas 26.32% of patients 
were responded to the treatment with finasteride-OCP combination. There were no significant 
difference between metformin and finasteride in regard to the mean number of mature follicles 

(1.210.43 vs 1.20.42) and endometrial thickness (7.261.1 vs 7.802.25 mm) respectively. The 
pregnancy rate per patient was higher in metformin treated group in comparison to finasteride treated 
group (60% vs 21.42%); however, this difference was insignificant (P > 0.05). 

Conclusion Finasteride has a good promising effect in the treatment of infertility due to PCOS, as more patients 
responded to an oral finasteride-OCP combination in comparison to those responded to an oral 
metformin monotherapy and the difference in the pregnancy rate of the two groups was not significant.  
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Introduction 
olycystic ovary syndrome (PCOS) is one of 
the most common endocrine disorders that 

affects approximately 5-10% of pre-menstrual 
women (1,2), and it a leading cause of infertility in 
these women (3,4). PCOS is a syndrome with 
unknown etiology, characterized by hyper-
androgenism which may be clinical (particularly 
hirsutism and acne) and/or biochemical 
(hyperandrogenemia), and chronic anovulation 

(2,5). However, PCOS includes a wide spectrum of 

signs and symptoms (obesity, polycystic ovary), 
pathology, and laboratory findings. Studies have 
shown that women with PCOS are frequently 
insulin resistant and at increased risk of 
developing glucose intolerance or non-insulin-
dependant diabetes mellitus in the third and 
fourth decades of their life (2,6).   

Hyperinsulinemia lead to hyper production of 
ovarian androgens because insulin like 
Luteinizing hormone (LH) stimulates directly the 
ovarian biosynthesis of steroid hormones, in 
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particular, of ovarian androgens (7). Furthermore, 
insulin decreases the sex-hormone-binding 
globulin (SHBG) production in the liver, thus, 
further elevating free androgen levels (8-10). 
Therefore, both pathways end in the stimulation 
of ovarian theca cells with elevated ovarian 
androgen production, resulting in disturbed 
folliculogenesis, cycle disorders and chronic 
anovulation (11). It is therefore probable that 
women develop PCOS because of a 
hypersensitivity of their intra-ovarian insulin 
androgen signaling pathway (12).  
Metformin is one of insulin-sensitizing agents, its 
an oral biguanide used for type 2 diabetes 
mellitus, is a safe and effective drug that can be 
used for the treatment of PCOS patients (10,13,14), 
to induce ovulation in anovulatory PCOS  
patients (15,16). In-vitro culture had shown that 
metformin has a significant inhibitory effect on 
androgen production by ovarian cells (17,18) also it 
lowers LH concentration, reduces total 
testosterone and raises SHBG levels, producing a 
decrease in the free testosterone index (19,20). 
Drugs that block male hormones can protect 
women with PCOS from developing diabetes, 
heart attacks, obesity and masculinizing traits 
such as hirsutism, acne, and large muscles and 
bones and that progesterone can protect them 
from uterine cancer  (21-23), also lower cholesterol 
(24) and help the eggs to pop from the ovaries 
(25,26). Reduction of ovarian androgen production 
not only improves ovulation and pregnancy 
rates, but also reduces spontaneous abortion 
rates (27).  
Finasteride, is a potent 5alpha-reductase (5α-R) 
inhibitor, has been approved by Food and Drug 
Administration (FDA) for treatment of 
androgenetic alopecia in men (28). The largest 
application of finasteride consists in treating 
benign prostate hyperplasia, in women 
finasteride has been used in some control trials 
for treatment of hirsutism (29), because of its 
teratogenicity (30) finasteride should be used a 
contraceptive.  Finasteride is a preferential, 
competitive inhibitor of the intracellular, 5α-R 
isoenzyme type II which converts testosterone 
into dihydrotestosterone (DHT), a more potent 

androgen. The high loss rate experienced by 
women with PCOS is partly due to compromised 
oocyte quality, but may also be due to the 
compromised uterine perfusion that occurs as a 
result of elevated androgen levels. Correction of 
androgen status clearly results in a decrease in 
the spontaneous abortion rate in these 
individuals (27). 
The intention of the study is to evaluate and 
compare the effects of finasteride vs 
metformin in treatment of PCOS related 
infertility. 
 
Methods 
Women included in this study had been assessed 
clinically regarding regularity of the menstrual 
cycle, body mass index (BMI) [calculated using 
the equation: [weight (kilograms)/height 
(meters)²], duration and type of infertility and 
presence or absence of hirsutism.  
Luteinizing hormone, Follicle stimulating 
hormone (FSH), LH:FSH ratio, total testosterone, 
Thyroid stimulating hormone (TSH), prolactin 
and fasting blood sugar levels were measured at 
day 2 (early follicular phase) of cycle. Diagnosis 
of PCOS was based on the revised 2003 
consensus on diagnostic criteria and long-term 
health risks related to PCOS. 
All patients   enrolled in the study fulfilled the 
following criteria:  
Inclusion criteria: (1) patients who had 
diagnosed as PCOS in the presence of at least 2 
of Rotterdam criteria, based on Rotterdam 
consensus meeting 2003 (23). (2) The patients 
were unable to achieve pregnancy in a period of 
last 12 months or more despite regular 
unprotected intercourse. (3) The patients had 
patent Fallopian tubes proved by 
hysterosalpingography. (4) The husband 
infertility evaluation by an urologist doctor 
revealed no abnormalities in the male side. (5) 
No history of heart, liver, or kidney disease, and 
unsuspected pregnancy. 
Exclusion criteria: (1) Patient aged more than 35 
years. (2) History of recent administration of 
hormonal therapy. (3) Male factor infertility. 
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Seventy seven married women in the 
reproductive age (18-35 years), who had 
diagnosed to have a PCOS, were included in this 
prospective study, all were complain infertility 
due to PCOS. For the amenorrhoeic women 
among those included in this study, 10 mg 
dydrogesterone oral tablets daily for 10 days 
was used to induce withdrawal bleeding. Two 
months washout period was used to eliminate 
the effect of any post-treatment in women who 
had received any treatment before enrolment in 
this study.   
Women included in this study were classified 
into two groups, 38 women received 500 mg 
metformin oral tablets three times daily for 3 
months and 39 women received 5 mg finasteride 
oral tablets daily continuously for 2 months, 
finasteride has been received concomitantly 
with an OCP consisting of 2 mg cyproterone 
acetate + 0.035 mg ethinyloestradiol oral 
tablets, OCP was received daily starting from day 
5 of the menses. TVS examination has done at 
day 12 of the menstrual cycle after 3 months of 
treatment with metformin, regarding finasteride 
US has done at day 12 of the third menstrual 
cycle in which finasteride and OCP have been 
withdrawn (drug free cycle).   
Post treatment the primary outcome measures 
were the number and size of the growing and 
mature follicles and endometrial thickness (ET) 
by monitoring with TVU at day 12 of the 
menstrual cycle.   
Good response was achieved when at least one 
mature follicle becomes 17 mm in diameter and 
the patients were advised to have timed 
intercourse every other day, starting at least 24 
hours after the leading follicular diameter 
reached 17 mm in size.          
The secondary outcome measure was the 
occurrence of pregnancy. Chemical pregnancy 
was assessed by measurement of ß-HCG (human 
chorionic gonadotropin) in blood after at least 3 
days of miss period and clinical pregnancy by 
detection of fetal heart beat on sonography 
after 6-7 weeks of missed period.  

Miscarriage rate was determined only in 
finasteride group because follow up for some 
women in metformin group had been lost.  
Statistical Analysis 
SPSS version 17.0 was used for the statistical 
analysis. ANOVA, chi-square and Fisher exact 
tests were use when appropriate. P- Values less 
than 0.05 were considered as statistically 
significant. 
 
Results 
Table 1 shows number of women and their 
clinical and hormonal characteristics on which 
the diagnosis of PCOS was determined according 
to Rotterdam criteria. 
Table 2 shows post treatment results with 
finasteride and metformin including number of 
women responded to the treatment, means of 
number and size of mature follicles, number of 
mature follicles (1 or 2) per women, also value of 
endometrial thickness and pregnancy rate per 
patient. 
 
Discussion  
Effect of Metformin  
Metformin is a very important component of the 
PCOS treatment (32). The low percentage of 
responded patients (26.31%) in the present 
study disagrees with that found by Palomba et al 
(33) study in which it was (55%) and with that 
found by Ashrafi et al study (34) in which 
ovulation had occurred in (65.7%) patients after 
8 weeks of treatment with metformin. This 
disagreement may be related to the period of 
therapy used by the present study which was 
relatively short or it may be attributed to the 
presence of clomiphene (CC)-resistance since it 
had been shown that metformin cause no 
improvement in insulin resistance in CC-resistant 
PCOS patients with normal glucose tolerance, 
and also has no significant effect on ovarian 
response (35). Regarding the percentage of 
patients in whom mono-follicle had developed 
(80%) and those in whom 2 mature follicles had 
developed (20%) among patients treated with 
metformin, up to knowledge studies that deal 
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with number of mature follicles after treatment with metformin were unavailable.  
         

Table 1. Clinical and hormonal characteristics of the patients pretreatment with finasteride and 
metformin 

 

Variable 
Finasteride 

N = 39 
Metformin 

N = 38 
P value 

Age (years) 
Duration of infertility (Years) 

Primary infertility No. (%) 
Secondary infertility No. (%) 

Irregular cycle No. (%) 
Regular cycle No. (%) 

BMI 
Present Hirsutism No. (%) 
Absent Hirsutism No. (%) 

Positive US No. (%) 
Negative US No. (%) 

LH (mIU/ml) 
FSH (mIU/ml) 
LH/FSH ratio 

Testosterone (ng/ml) 
PRL (ng/ml) 

TSH  (mIU/ml) 
FBS (mmol/L) 

25.10 ± 5.25 (18 - 35) 
2.64 ± 0.44 

24/36 (66.66) 
12/36 (33.33) 
39/39 (100) 

0/39 (0) 
30.4 ± 5.2 

35/37 (94.6) 
2/37 (5.4) 

36/38 (94.73) 
2/38 (5.26) 

6.90  4.24 

5.60  1.43 

1.28  0.772 

0.99  0.95 

23.38  10.49 

1.67  0.83 

4.56 0.4 

24.41 ± 4.06 (18 - 35) 
3.34 ± 0.54 

26/35 (74.28) 
9/35 (25.71) 

36/37 (97.29) 
1/37 (2.70) 
32.2 ± 6.4 

29/35 (82.9) 
6/35 (17.1) 

35/37 (94.59) 
2/37 (5.40) 

6.63  4.57 

4.67  1.73 

1.52  1.014 

0.99  0.95 

19.45  12.33 

2.46  1.21 

4.82 0.9 

> 0.05 
> 0.05 
> 0.05 
> 0.05 
> 0.05 
> 0.05 
> 0.05 
> 0.05 
> 0.05 
> 0.05 
> 0.05 
> 0.05 
> 0.05 
> 0.05 
> 0.05 
> 0.05 
> 0.05 
> 0.05 

 
Table 2. Post treatment results with finasteride and metformin 

 

Variables 
Treatment Groups 

P value Finasteride 
N = 39 

Metformin 
N = 38 

*Responded patients No. (%) 
No. (%) of patients with 1 MF 
No. (%) of patient with 2 MF 

Mean No. of mature follicle  SD 

Mean size of mature follicle  SD 

ET Mean  SD (mm) 
Pregnancy Rate / Patient (%) 

14 (35.89) 
11 (78.57) 
3 (21.42) 

1.21  0.43 

20.26  3.66 

7.26  1.1 
3/14 (21.42) 

10 (26.31) 
8 (80) 
2 (20) 

1.2  0.42 

18.75  1.82 

7.80  2.25 
6/10 (60.0) 

> 0.05 
> 0.05 
> 0.05 
> 0.05 
> 0.05 
> 0.05 
> 0.05 

* = Resulted in one or more mature follicles ≥ 17 mm; ET = endometrial thickness 

 

Endometrial thickness measured at day 12 of 
menstrual cycle after 3 months of treatment 

with metformin was (7.82.25) in the present 
study and was comparable to (8.2 mm) that 
found by Sohrabvand et al (36) who measured 
endometrial thickness (ET) at the day of hCG 
administration in women received letrozole (2.5 
mg) after an initial treatment for 6-8 weeks with 
metformin, while it disagrees with (5.5 mm) 
found by the same study when CC was combined 

with metformin instate of letrozole. Up to our 
knowledge there were no enough studies to 
which result of ET in the present study could be 
compared. 
In the present study the pregnancy rate per 
patient in metformin group is in agreement with 
Heard et al and Palomba et al studies (17,37) which 
were (69%) and (69%) respectively, also it goes 
with a meta-analysis of more than a dozen 
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randomized clinical trials that found metformin 
superior to placebo (38).  
The high rate of pregnancy in metformin group 
may be attributed to the small number of 
patients responded to metformin treatment, or 
the PCOS was less severe, thus these patients 
became pregnant despite short term of therapy.  
While it disagrees with that found by Tang et al 
and Palomba et al studies (39,40) which were (23%) 
and (20%) respectively, and with that found by 
Ashrafi et al (34) study which was (20%) despite 
high ovulation rate (65.7%) after 8 weeks of 
treatment with metformin the disagreement 
with Ashrafi et al may be due to large number of 
the responded patients (since ovulation rate in 
Ashrafi et al was 65.7% while the percentage of 
the responded patients (produced at least one 
mature follicle) in the present study was small 
(26.31%). Also it disagrees with that found by 
Palomba et al and Ortega et al studies (33,41) 
which were (19%) and (16.7%) respectively over 
6 months of treatment with metformin, this 
disagreement may be attributed to the 
differences in numbers of total patients and that 
of the responded patients, as ovulation rate was 
(55%) in Palomba et al (33) study and number of 
total patients was 18 in Ortega et al. study (41). 
Also it disagrees with Legro et al study (42) in 
which pregnancy rate was (8.7%) over 6 months 
of treatment with metformin. 
The high pregnancy rate (60%) of the present 
study population is consistent with the 
hypothesis that insulin resistance and/or 
hyperandrogensim play an important role in the 
pathogenesis of anovulation in patients with 
PCOS (17-19,34). 
An evidence of decreased insulin sensitivity is 
seen in both lean (30%) and obese (75%) women 
(6,43). It had been confirmed that metformin does 
not act on BMI but does appear to act on 
hirsutism and acne and induce the onset of 
regular cycles (18,38, 44,45).  
What have been found by the above studies is 
in agreement with our study. In the present 
study the mean of BMI of 4 out of 6 (66.66%) 
patients who were became pregnant on 
metformin was 25.68 (range 21.66-27.89), 

while it was  32.95 for the other 2 (33.33%) 
patients, this result agrees with other previous 
studies (18,38,44,45), and this proves the activity of 
metformin in obese as well as in non obese 
women which agrees with Ashrafi et al (34) who 
found that BMI and LH level had no significant 
effect on response to metformin and it's 
comparable to that of Baillargeon (32) who 
found that up to 90% of thin women with PCOS 
ovulated in the six months after initiating 
metformin treatment.  
The response obtained by the present study 
during the short-moderate term therapy (3 
months) with metformin goes with Nestler et 
al (46) who found that by day 35, 34% of women 
received metformin had ovulated, compared 
with only 4% of the placebo-treated women, 
also it goes with Ashrafi et al (34) who found 
that after 8 weeks of metformin monotherapy, 
ovulation occurred in (65.7%) patients and 
(20%) patients became pregnant, in regard to 
the present study 3 pregnant women among 
those who got pregnancy on metformin they 
became pregnant after 1.5-2 months of 
treatment with metformin.  Result of the 
present study in regard to metformin confirms 
what have been found by Ehrmann (47) who 
appeared that normal menstrual cycles 
achieved within 3 months of starting treatment 
in some groups of patients.  
High pregnancy rate (60%) after 3 months of 
treatment with metformin may be attributed 
to the reduction in serum insulin level (34). The 
correlation between hyperandrogenism and 
insulin resistance had been recognized in both 
obese and nonobese anovulatory PCOS women 
(48,49). Acien et al and Meirow et al reported 
that approximately 10% of non obese PCOS 
patients could present with insulin resistance 

(50,51).  
Result of the present study agrees with the 
United Kingdom's National Institute for Health 
and Clinical Excellence which recommended 
metformin's usage for PCOS women those whom 
BMI was above 25 when other therapy had failed 
(52), while it disagrees with the subsequent 
randomized control trials (53,54) which in general 
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not shown the promise suggested by the early 
observational studies.  
Effect of Finasteride 
Testosterone is converted into DHT by the 
enzyme 5α-R. DHT is a more powerful androgen 
than testosterone as it has a much higher affinity 
for the androgen receptor (55,56). Finasteride is an 
inhibitor of 5a-R by being an aza analog of 
testosterone, thereby initially binding to 5α-R 
similarly to testosterone (57). Up to knowledge 
the role of finasteride in the treatment of PCOS 
related infertility had been investigated only by 
one study done by Tartagni et al (58), who add 
finasteride to conventional protocol of ovarian 
stimulation with gonadotropin and found that 
finasteride can improve ovarian follicular growth 
and ovulation in PCOS women who did not 
respond to previous stimulation with 
gonadotropin alone. In regard to finasteride 
activity in the treatment of PCOS related 
infertility, result of the present study confirms 
what had been found by Tartagni et al (58).  
In comparison to metformin treated group the 
pregnancy rate in finasteride treated group was 
low (60% vs 21.43%) that may be explained by 
higher activity of metformin due to its ability to 
decrease insulin resistant which in turn decrease 
androgen production, while finasteride is an 
inhibitor of steroid 5α-R, the enzyme that 
converts testosterone to the more potent 
androgen DHT (55,56).   
The higher percentage of patients who 
responded to finasteride comparing to those 
responded to metformin (35.89% vs 26.31%) 
may be related to the time needed by the 
mechanism through which metformin decrease 
androgen production as it first should decrease 
insulin resistance for which more time may be 
needed, while finasteride decreases androgenic 
activity through direct inhibition of 5α-R.   
Finasteride has well-documented risk for 
teratogenicity in male fetuses, and adequate 
contraception should be used (30). Thus the 
lower rate of pregnancy in finasteride group in 
comparison to that in metformin group 
(21.43% vs 60%), may be related to the 

presence of OCP which necessarily had 
received concomitantly with finasteride. 
Reduction of ovarian androgen production not 
only improves ovulation and pregnancy rates, 
but also reduces spontaneous abortion 
rates.  The high loss rate experienced by 
women with PCOS is partly due to 
compromised oocyte quality, but it may also be 
due to the compromised uterine perfusion that 
occurs as a result of elevated androgen levels 
(27) and this may explain why there were no any 
miscarriage in finasteride group as the 
correction of androgen status is clearly results 
in a decrease in the spontaneous abortion rate 
in PCOS pregnant women (30).  
The three pregnancies obtained by finasteride 
treatment were ended with full term 
deliveries, this result may be attributed to the 
reduction in androgen level as found by Ajoss 
et al. (2002) (27) study which had demonstrated 
that reduction of ovarian androgen production 
not only improves ovulation and pregnancy 
rates, but also reduces spontaneous abortion 
rates and the high loss rate experienced by 
women with PCOS is partly due to 
compromised oocyte quality, but may also be 
due to the compromised uterine perfusion that 
occurs as a result of elevated androgen levels.  
Up to knowledge at least one miscarriage had 
occurred among the 6 patients who became 
pregnant on meformin therapy, the usefulness of 
metformin in reducing miscarriages and 
improving pregnancy outcome is in doubt (59). No 
occurrence of any miscarriage among the 
patients who became pregnant on finasteride 
may be attributed to the higher activity of 
finasteride in comparison to meformin to 
improve the compromised uterine perfusion 
rather than to its activity to improve the 
compromised oocyte quality which occurs as a 
result of elevated androgen levels (27). 
In conclusion, treatment with finasteride 
combined with an OCP for 2 months had a good 
promising effect in the treatment of PCOS 
related infertility in comparison to metformin as 
the responded patients were higher in 
finasteride group and although the rate of 
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pregnancy was higher in metformin group the 
difference was not significant (p > 0.05). 
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