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Polycystic ovary syndrome and Female infertility
Polycystic ovary syndrome (PCOS) is one of the most common endocrine disorders affecting women and represents the most common cause of female
infertility. PCOS is characterized by a combination of hyperandrogenism, chronic anovulation and irregular menstrual cycle.1 While the prevalence of
PCOS is about 5-10% in the developed countries, much higher prevalence rates of 3.7-22.5% (9.13-36% in adolescents) are reported from India.2
PCOS is characterized by either oligo- or anovulation leading to oligomenorrhoea, hyperandrogenism, reduced fertility, increased rate of miscarriage and
dyslipidemia. Anovulatory infertility secondary to PCOS is common.3 Anovulation is likely to be the cause of infertility in many women with PCOS and
ovulation induction is generally required.4
Classically Clomiphene citrate (CC) is the ﬁrst approach to induce ovulation in patients with women with PCOS.3
PCOS has also been found to be associated with dysfunction in mitochondria. Coenzyme Q10 (CoQ10), also known as ubiquinone or Ubidecarenone, is a
fat-soluble substance which is a component of the electron transport chain and participates in aerobic cellular respiration, which generates energy in the
form of ATP. It has been observed that the metabolic and endocrine dysfunctions in patients with PCOS improve with the maintenance of CoQ10 as it
ameliorates insulin and lipid metabolism. 5
This article outlines the efﬁcacy of Clomiphene citrate and Ubidecarenone in women with PCOS and efﬁcacy of their combination in
women with PCOS.

Clomiphene Citrate for ovulation induction in women with PCOS
According to American Society for Reproductive Medicine/ European Society of Human Reproduction and Embryology, Clomiphene citrate (CC) is the
recommended ﬁrst-line treatment for PCOS because it is readily available, cheap, well-tolerated, with a good safety and efﬁcacy proﬁle.6
Clomiphene citrate (CC) is the ﬁrst line therapy for WHO group II infertility, the majority of which is associated with PCOS. CC has been the ﬁrst line
therapy for these cases for the last 4 decades. It is a simple, cheap treatment, almost devoid of side effects which yields a single live birth rate of
approximately 25% of starters.7 The initial dose is 50 mg/day for ﬁve days (starting between the second and ﬁfth day of the menstrual cycle) and may be
increased to 150 mg/day; however, doses greater than 100 mg/day usually do not offer additional beneﬁts (may be useful in obese women). The ovulation
rate may reach 75 to 80% with a conception rate of 22% per cycle and a cumulative pregnancy rate between 60 and 70% in six cycles.8
The mechanism of action in not entirely known, but it is thought to involve the blockade of the negative feedback mechanism that results in increased
secretion of follicle-stimulating hormone (FSH).9

Stair - step regimen of Clomiphene citrate provides eﬀective treatment in signiﬁcantly shorter time period without any detrimental eﬀect
on the ovulation and pregnancy rates
Results of a randomized trial showed that stair - step regimen of Clomiphene citrate provides effective treatment in signiﬁcantly shorter time period
without any detrimental effect on the ovulation and pregnancy rates. The randomised trial
Table 1. Comparison of the primary results
included 60 infertile PCOS women and were randomized to (SSP - 30 patients) and control
group (traditional protocol - 30 patients). In the SSP, patients were treated with CC 50
Stair-step
Traditional
mg/day for 5 days and in non-responsive patients, the dosage was increased to 100 mg/day
group
group
p
Outcome n (%)
for 5 days in the same cycle. Maximum dose of 150 mg was given until the dominant follicle
Ovulation rate
0.190
20 (66.7)
15 (50)
was generated. In control group, the dose increment in non-ovulatory cases was done in
Pregnancy rate
0.546
8 (26.7)
5 (16.7)
subsequent cycle. Ultrasonography follow-up was done to detect ovulation. Ovulation
Duration days±2SD
(66.7% vs. 50% respectively) and pregnancy rates (26.7% vs. 16.7%; Table 1) were similar
Success group
13.65±6.784
32.80±20.446 0.003*
Resistant group
0.001*
24.40±7.919
73.20±3.098
between the stair step and the control group. The duration of treatment was signiﬁcantly
shorter in stair step compared to traditional protocol (17.23 vs. 53 days). CC 100 mg was the *p<0.05. SD=Standard deviation
most effective dose for ovulation in either group.6
Cochrane analysis: In women with PCOS, Clomiphene citrate improves the chance of a clinical pregnancy compared with placebo
A Cochrane review determined the relative effectiveness of antioestrogen agents including clomiphene alone or in combination with other medical
therapies in women with subfertility associated with anovulation, possibly caused by PCOS. The review included 28 RCTs (3377 women) and ﬁve RCTs
awaiting classiﬁcation. Five of the 28 included trials reported live birth/ongoing pregnancy.
The researchers noted that there was evidence that Clomiphene citrate improves the chance of a clinical pregnancy compared with placebo. Low-quality
evidence suggested that a 10-day regimen of clomiphene citrate improved pregnancy rates compared with a 5-day regimen, but further research was
0
required.1

Clomiphene resistance
Clomiphene citrate still remains the ﬁrst line therapy for induction of ovulation in women with PCOS, ovulation can be induced in about 80% of women.
However, approximately 15% of women with PCOS do not respond to the maximum dose of Clomiphene citrate and are considered resistant to this
medication.11 Obese women with hyperandrogenaemia are less likely to respond to Clomiphene. When pregnancy is not achieved despite ovulation, the
term ‘clomiphene failure’ is used. Important parameters for prediction of conception include patient age and cycle history. In Clomiphene resistance,
some advocate a treatment period of >5 days with this drug. Combinations with other drugs have been also used.12 Ovulation induction with
gonadotrophins is the standard treatment for Clomiphene-citrate-resistant women. This approach, however, is associated with complications and has the
added disadvantage of high cost and need for careful monitoring. Hence, there is a clear need for an alternative less expensive therapy.13

Ubidecarenone (Coenzyme Q10) in PCOS

Coenzyme Q10 (CoQ10) is a lipid-soluble coenzyme and is an essential component of the inner mitochondrial membrane.14 CoQ10 has a critical role in cell
growth and energy metabolism. One of the most important factors during oogenesis and oocyte maturation is energy consumption. Experimental data
shows that CoQ10 was reported to improve development, hatching, cell proliferation, and ATP content of in vitro-produced bovine embryos.15
CoQ10, by different potential mechanisms can improve ovarian functions in Clomiphene-citrate-resistant PCOS
1.CoQ10 acts directly on the mitochondria, possibly related to electron transfer in the respiratory chain, and plays a crucial role in the production of cellular

ATP 2.Second, CoQ10 could reduce oxidative stress within the ovary and protect DNA from free radical induced oxidative damage, also CoQ10 acts as
antioxidant itself, since its reduced form, ubiquinol inhibits lipid peroxidation in biological membranes, and in LDL, and protects membrane proteins
against oxidative damage. 3.Third, it protects the stability of plasma membranes by maintaining their ﬂexibility and ﬂuidity to proper physical
performance as membrane receptors, carriers and enzymes. 4.Fourth, CoQ10 is a micronutrient, and their tissue uptake correlates with the degree of
tissue deﬁciency. 5.Finally, antiapoptotic activity of CoQ10 is the main mechanism involved in follicular cohort atresia.11

Supplementation with Coenzyme
Q10 in women with PCOS is an
excellent alternative to improve
their metabolism
A systematic review investigated and
described the studies that have as
primary outcome the effect of
coenzyme Q10 supplementation in
women with PCOS at reproductive
age. The review included 3 eligible
articles. In total, 253 subjects
participated in the included studies,
with variability of 10 days to 12
months. The results indicated that
supplementation with Coenzyme Q10
in women with PCOS is an excellent
a l t e r n a t i ve t o i m p r o ve t h e i r
metabolism (Table 2).16

Table 2. Characteristics of studies included in the review
Study

Refaeey, et al.
2014

Diagnostic
Criteria of PCOS

Country

2003 Rotterdam

Egypt

Randomized

82

71

Iran

Randomized
double blind

20

20

20mg/kg

12 weeks

Dosage
CoQ10

Iran

Randomized
double blind

30

30

100mg

12 weeks

Time study

150mg/dia 10 days before
stimulation

ESHRE/ASRM

2003 Rotterdam
Samimi, et al.
2017

Cases Controls

ESHRE/ASRM
2003 Rotterdam

Rahmani, et al.
2017

Type of study

ESHRE/ASRM

CoQ10 intake as an inexpensive and eﬀective therapy signiﬁcantly reduces the level of AMH in
patients with PCOS
AMH is produced from Granulosa cells of the antral ovarian follicles and its amount represents the size of
growing follicles and ovarian reserve function. Evidence suggests that elevated levels of AMH in women
with PCOS are likely to play a role in the follicular infertility and decrease the sensitivity of growing follicles
to follicular stimulatory hormone. Serum AMH level as a valid indicator of ovarian function has been
suggested for female infertility and PCOS diagnosis, and possibly the possibility of targeted treatment of
infertility. This study investigated the effect of Coenzyme Q10 on anti-Müllerian hormone (AMH) level as an
indicator of PCOS patients. The study included 30 women with PCOS. Patients with a serum AMH level of
5 and above were treated with CoQ10 pills 100 mg daily for 3 months. Supplementation with CoQ10
signiﬁcantly decreased the mean level of AMH in patients with PCOS (10.36±2.2 vs. 8.57±1.4, p=0.02).
CoQ10 intake was an inexpensive and effective therapy and signiﬁcantly reduced the level of AMH in
patients with PCOS.17

Outcomes
Coenzyme Q10
is a promising
ovulatory agent
when combined
with Clomiphene
Citrate
Supplementation
signiicantly
increased the gene
expression of
LDLR, PPAR-γ,
IL-1, IL-8 and
TNF-α
Supplementation
improves the
metabolism of
glucose, LDL
cholesterol

Figure 1. Mean AMH level before and after
consumption of Q10
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Combination of CoQ10 and Clomiphene citrate: Clinical eﬃcacy
Combination of CoQ10 and Clomiphene citrate in the
Table 3. Treatment outcomes
treatment of Clomiphene-citrate-resistant PCOS patients
CoQ10-clomiphene Clomiphene
p-value
improved ovulation and clinical pregnancy rates
citrate (n=51) citrate (n=50)
El Refaeey et al., conducted a prospective, randomized, controlled
1.94 ± 0.25
0.13 ± 0.29
<0.05
trial to evaluate the effect of combined oral CoQ10 and Clomiphene No. of follicles >14 mm
1.85 ± 0.27
1.30 ± 0.32
<0.001
citrate for ovulation induction in Clomiphene-citrate-resistant PCOS No. of follicles >18 mm
8.82 ± 1.49
7.03 ± 0.74
<0.001
women. The study included 101 infertile women with PCOS resistant Endometrial thickness on day of HCG (mm)
Serum
oestradiol
on
the
day
of
HCG
(pg/ml)
168.93
±
75.01
138.32
±
70.24
<0.05
to CC and they were randomized either to combined CoQ10 and
Midluteal progesterone (pg/ml)
10.2
±
1.03
8.9
±
0.91
<0.001
Clomiphene citrate (n=51, 82 cycles) or to Clomiphene citrate alone
54/82 (65.9)
11/71 (15.5)
<0.001
(n=50, 71 cycles). CoQ10/CC patients received Clomiphene citrate Ovulation per cycle
19 (37.3)
3 (6.0)
<0.001
150 mg/day from cycle days 2-6 and CoQ10 in a dose of 60 mg Clinical pregnancy per patient
Values
are
mean
±
SD
or
n(%).
capsules orally t.i.d. starting on cycle day 2 and until the day of human
chorionic gonadotrophin (HCG) administration.The outcome
measures were number of follicles, serum oestradiol, serum progesterone, endometrial thickness and ovulation, clinical pregnancy and miscarriage rates.
The study results showed that numbers of follicles >14 mm and ≥18 mm were signiﬁcantly higher in the CoQ10 group. Endometrial thickness on the day
of HCG was signiﬁcantly greater in the CoQ10 group. Ovulation occurred in 65.9% in the CoQ10 group and in 5.5% in the control group. Clinical
pregnancy rate was signiﬁcantly higher in the CoQ10 group (37.3%) versus the control group (6.0%; Table 3). CoQ10 was well tolerated by all the patients
and no adverse effects were observed. Combination of CoQ10 and Clomiphene citrate in the treatment of Clomiphene-citrate-resistant PCOS patients
improved ovulation and clinical pregnancy rates. It seems to be a promising adjuvant to oral ovulatory agents such as Clomiphene citrate. It is an effective
and safe option and can be considered before gonadotrophin therapy or laparoscopic ovarian drilling.13
Indian Study: Eﬀect on Quality of life and the eﬀect of combined CoQ10and Clomiphene citrate in women with PCOS
A prospective, comparative & interventional Indian study evaluated QOL & effect of CoQ10 in PCOs patients. The study included 40 patients and they

were divided into two groups - CoQ10 & Clomiphene citrate (n=20) and Clomiphene citrate only
(n=20). CoQ10/CC patients received Clomiphene citrate 100mg/day from cycle days 2-6 for 45 days
and CoQ10, in a dose of 100 mg capsules orally once a day starting on cycle day 2 for 45 days. Patients in
the control group received only Clomiphene citrate 100 mg/day from cycle day 2 for 45 days. The
primary outcome measures were the number of growing and mature follicles, serum oestradiol, FSH;
LH, ovulation rate and endometrial thickness. Secondary outcome measures were the occurrence of
clinical pregnancy. The results of the study revealed that majority of women were aware of PCOS. A
few of them already tested themselves for PCOS. CoQ10 was well-tolerated by all the patients and no
adverse effects were observed. The number of follicles >14 mm and >18 mm were signiﬁcantly
increased in the CoQ10/CC group (p <0.0001) respectively. Ovulation occurred in 9 (45%) in the
CoQ10/CC group and 10 (50%) in the control group, which was signiﬁcantly different (p< 0.001).
Serum oestradiol was signiﬁcantly higher in the CoQ10 group (p < 0.0001). Clinical pregnancy
occurred in 2/20 women (10%) in the CoQ10/CC group as against in 1/20 women (5.0%) in the
control group (p < 0.001) (Table 4). In the CoQ10/CC group, 8 lean PCOS had an ovulation rate of
62.5% and the clinical pregnancy rate of 12.5%. Of the 12 obese PCOS women, the ovulation rate was
33.3% and the clinical pregnancy rate was 8.3% (Table 5).The results of this study demonstrated that
therapy with CoQ10/CC combination signiﬁcantly improves clinical pregnancy rates in Clomiphenecitrate-resistant PCOS women and also improves their Quality of Life.

Table 4. Patients response after treatment with
clomiphene citrate & CoQ10
Clomiphene
CoQ10
p-Value
citrate (n=20) (n=20)
No. of

5.65±

10.70±

follicles>14m m
No. of

0.58
4.85±

0.79
12.25±

follicles>18mm
Endometrial

10.49
5.55±

0.70
3.15±

thickness (mm)
Serum

0.5548
4.15±

0.4661
15.25±

oestradiol
Clinical
pregnancy
per patient

0.5345

1.015

1(5)

2(10)

p<0.0001
p<0.0001
p>0.02
p<0.0001

p<0.001

Values are mean ± SD or n (%).

Summary
Polycystic ovary syndrome (PCOS) is one of the most common endocrine disorders affecting women and represents the most common cause of female infertility.
The incidence of PCOS is much higher in India compared to developed countries.
Anovulation is likely to be the cause of infertility in many women with PCOS and ovulation induction is generally required.
Classically Clomiphene citrate (CC) is the ﬁrst approach to induce ovulation in patients with women with PCOS.
While Clomiphene citrate can induce ovulation in about 80% of women, approximately about 15% of women with PCOS do not respond to the maximum dose of
Clomiphene citrate and are considered resistant to this medication.
Ÿ In such cases, there is need of combination therapy with other agents which are safe, effective and less expensive.
Ÿ Coenzyme Q10 is a lipid-soluble coenzyme and is an essential component of the inner mitochondrial membrane and has a critical role in cell growth and energy
metabolism.
Ÿ CoQ10 intake as an inexpensive and effective therapy signiﬁcantly reduces the level of AMH in women with PCOS.
Ÿ Supplementation with Coenzyme Q10 in women with PCOS is an excellent alternative to improve their metabolism.
Ÿ Combination of CoQ10 and Clomiphene citrate in the treatment of Clomiphene-citrate-resistant PCOS patients improved ovulation and clinical pregnancy rates.
Ÿ An Indian study also showed that combination of CoQ10 and Clomiphene citrate signiﬁcantly improves clinical pregnancy rates in Clomiphene-citrate-resistant
women with PCOS and also improves their qulity of life
Available clinical data suggest that Combination of CoQ10 and Clomiphene citrate may offer to be a valuable therapeutic option in improving ovulation,
clinical pregnancy rates and Quality of Life in Clomiphene citrate-resistant PCOS women.

Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
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Clomiphene Citrate 100mg + Ubidecarenone 100mg Tablets

Indications:
•For ovulation induction in PCOS associated female infertility
(In PCOS patients with Clomiphene citrate resistance)
Dosage:

•One tablet per day for 5 days starting from day 2 to 6 of
the menstrual cycle in women with regular cycles.
•In women with irregular cycles, dosage to be taken as
directed by your Gynecologist.
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