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improving induction of owvulation in obese females with Polycystic
ovarian syndrome undergoing induction of ovulation by Clomid and
Metformin (n=60) or Letrozole (n=60).Results: There was no significant
statistical difference between Clomid and Metformin group and letrozole
group in term of pregnancy rate, There was a significant statistical
difference between Clomid and Metformin group and letrozole group in
term of Size of dominant Graafian follicle (on day 11) (p=0.03) and the
Size of dominant Graafian follicle (on day 13-14) (p=0.01).Conclusion
Letrozole improves endometrial thickness and cervical mucosa and causes
monofollicular ovulation but action of clomiphene citrate combined with
metformin improved the ovulation and increased total number of follicles.
Therefore, Letrozole can be used for the ovulation induction improvement
in obese women having PCO

Keywords: Letrozole; Polycystic Ovarian Disease; Ovulation; Clomid

INTRODUCTION

COS is a hormonal disorders in women in

the reproductive age, which affecting
about 5 10 percent. PCOS cause irregular
menstrual bleeding and the difficulty of
getting pregnancy. The syndrome occurs
according to abnormality of hormones levels.
The “polycystic ovarian syndrome” means the
appearance of small cysts in the outer edge of
the enlarged ovaries of women [1].

Ovulation dysfunction is the most
common causes of reproductive failure in
infertile women. The prevalence is about 30
to 40% in infertile women. Polycystic ovary
syndrome is closely related to ovulation
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dysfunction and affected about 7% of women
in the reproductive age, It is a common
endocrine disorders in women [2].

Clomiphene citrate (CC) has been
widely used for the treatment of infertility as
it has predominant anti-estrogenic action
resulting in long-lasting estrogen receptor
depletion [3]. It is known that Clomiphene
citrate results ovulation rate of 60-80% but
the conception rate about 20% [4].

Polycystic ovary syndrome is strongly
related with obesity. It is proposed that PCOS-
specific inherent insulin resistance with
additional obesity and lifestyle-related extrinsic
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insulin resistance affected the women with
PCOS

Obesity, especially abdominal obesity,
increases insulin resistance. Insulin resistance
also related with a risk for 2 DM and CVD
increase in women with PCOS.

Obesity and insulin resistance affected
the reproductive, psychological and metabolic
features in women with PCOS. Women with
PCOS may also display high rates of obesity
and abdominal obesity. However, the obesity
prevalence in women with PCOS varied from
country to country, although it is difficult to
make comparisons between countries [5].

AIM OF THE WORK

The aim of this study was to improve
ovulation induction in obese patients with
Polycyctic ovarian syndrome (PCOS).
Objectives
To assess ovulation by serial folliculometry
using transvaginal ultrasound in both letrozole
and clomiphene citrate groups.

To asses pregnancy rate by measuring B
HCG and transvaginal ultrasound in both
letrozole and clomiphene citrate groups.

To compare the effect of Letrozole versus
Clomiphene citrate on the ovulation induction
and rate of pregnancy in obese patients with
PCOS.

PATIENTS AND METHODS
This Prospective non randomized controlled
interventional clinical trial was conducted in
the infertility unit of Zagazig university
Hospital. The study included 120 patients
suffering from PCOS during the period from
September 2018 to April 2019. This trial was
designed to compare the improving the
ovulation induction in obese females with
PCOS undergoing induction of ovulation by
Clomiphene citrate and Metformin (n=60) or
Letrozole (n=60).

Written  informed  consent  was
obtained from all subjectss and the study was
carried according to the research ethical
committee of Faculty of Medicine, Zagazig
University. The work has been carried out
according to The Code of Ethics of the World
Medical Association (Declaration of Helsinki)
for studied involving humans.

Patients were divided to 2 groups:
Jully. 2020 Volume 26 Issue 4
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Group A : included 60 women received
Clomiphene citrate 50mg tab 1x2 orally
twice daily with metformin 500mg 1 x 2 per
day started from 3nd to the 7™ day of
menstrual cycle for three successive cycle
Group B : includes 60 women received
Letrozole 2.5mg tab twice daily orally started
3" to 7" day of menstrual cycle for three
successive cycle.

Inclusion Criteria:

Age raged between 20-35 years old.

Primary infertility.

Diagnosis of PCO according to
Rotterdam criteria (2004): (two of three
criteria).

Oligomenorrehea and / or anovulation.
Clinical Hirsutism and or/ hyper-androgenism
(increase in the serum free testosterone level
).

Ultrasound diagnosis of Polycystic ovaries by
(presence of more than 12 follicles with 2-
9mm diameter or ovarian volume > 10cm3).

Bilateral patent tubes determined by
laparoscopy or HSG.

Normal semen analysis for husbands
due to WHO criteria [6].

Obese patients BMI > 30Kg/m?
Exclusion Criteria:

Age less 20 years over 35 years old.

Uterine pathology for fibroid or ovarian
cyst.

Hypo or
(endocrinological
Hyperprolactinemia,

Weak liver or kidney functions.

hypersensitivity to drugs of study.

Endometriosis.

Women with bilateral tubal blockage
determined by laparoscopy or HSG.

Past gynecological disorder.

Hyperthyroidism
disorder) and

Methods:
All Participating subjected to:

past History including Menstrual
history (Oligomenorrha or Amenorrhea).

Regularity of the cycle.

Medical , surgical history, history of
drug intake and family history.

History of past operations and endocrine
disease.

Physical examination
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General  examination including
breast, acne, thyroid, BMI and hair
distribution

Abdominal  examination For

abdominal operations and previousscar pelvic.
Pelvic examination for cystic ovaries
enlargement .
Ultrasound for PCOS diagnosis.
Laboratory Investigation:

In amenorrhoeic patieant progestin
was given to induce withdrawal bleeding (
medroxy progesterone acetate 5mg 1x3x7)

Serum LH and FSH and testosterone
levels were determined using an enzyme
immunoassay in the early follicular phase
after 2 or 3 days from the menstrual cycle
induction.

Progesterone level in (21day).

Pelvic Ultrasound, Hormonal profile

Follow up:

transvaginal ultrasound (MINDRAY
DC-3) for Folliculometry from the day 9 of
the menstruation every day.

when one follicle at least > 18mm,
hCG must be given

endometrial thickness measurement
after administration of hCG.

Advise Patients to start the intercourse
from day of hCG injection.

Serum B-HSG measured after two
weeks for pregnancy diagnosing, trans-
vaginal ultrasound after 4 -weeks and trans-
abdominal ultrasound after 5 weeks for
confirmation.

Outcome Measures:
1. Ovulation rate

Follicular monitoring was done using
transvaginal  ultrasonography  (TVS) in
alternative days from ninth day of menstrual
until the detection of mature follicle (> 18
mm).

A single dos of 10,000 IU hCG was
injected, when at least one follicle reached >
18 mm). TVS was done after 48 hours after
the injection of hCG to estimate follicle
rupture. TVS was repeated for the unruptured
follicle after 72 hours from the HCG injection
to know if the follicle has ruptured or not.
ascertained by observe follicle rupture using
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ultra-sonogram  (USG) for  Ovulation
confirmation.

On day 7 after hCG injection, the level
of serum progesterone must be measured. The
level of 3 ng/ml of progesterone regarded
ovulatory. [7].

The Ovulation rate was evaluated by the
mature follicle numbers which diameter
ranged between 18-22 mm for cycle.

Endometrial thickness of 8 mm regarded
a good response for endometrium. [8].

On growing pregnancy: pregnancy when
diagnosed by ultrasound.

Chemical pregnancy pregnancy when
diagnosed by serum hCG test positive.
Statistical analysis

Data were collected, tabulated and
analyzed by SPSS 20, software for Windows.
The level of significance was < 0.05.

RESULTS

Table (1), showed that there was no
significant statistical difference between
Clomid and Metformin group and letrozole
group in term of Age (p=0.75), BMI (p=0.21),
and Duration of infertility (p=0.27). Table
(2), showed that Clomid and Metformin
induction was associated with a significant
increase on Number of Dominant follicles
>18 mm (p<0.001) more than the letrozole
induction. Table (3), showed that there was a
significant statistical difference between
Clomid and Metformin group and letrozole
group in term of Endometrial thickness on
day of H.C.G (p<0.01). Clomid and
Metformin induction was associated with a
significant lower Endometrial thickness on
day of H.C.G then the letrozole induction.
Table (4), showed that there was a significant
statistical difference between Clomid and
Metformin group and letrozole group in term
of Size of dominant Graafian follicle (on day
11) (p=0.03) and the Size of dominant
Graafian follicle (on day 13-14) (p=0.01). In
Clomid and Metformin induction, Size of
dominant Graafian follicle was significantly
increased from day 11 to day 13-14
(p<0.001). In letrozole induction Size of
dominant Graafian follicle was significantly
increased from day 11 to day 13-14
(p<0.001). Table (5), showed that there was
no significant statistical difference between
Clomid and Metformin group and letrozole
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group in term of pregnancy rate (p=0.25).
Table (6), showed that there was no
significant statistical difference between the
pregnant and non-pregnant female in term of
age (p=0.08), BMI (p=0.31), and Duration of
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groups, a highly significant difference was
present between pregnant and non-pregnant
females as regard Number of Dominant
follicles >18 mm, Size of dominant Graafian
follicle (on day 11) and (on day 13-14), and

infertility (p=0.42). Among both study thickness of Endometrial on day of H.C.G.

Table (1): Comparison of the baseline data of the two groups

Variables Group (A) Group (B) P value
N=60 N=60

Age (Years) 26+4 27+4 0.32 0.75
Mean + SD

B.M.I (kg/m?) 31.2+1.4 31.3+0.8 0.33 0.21
Mean + SD

Duration of infertility 2.2+¢2.0 1.8+0.6 0.38 0.27
(Year)

Mean + SD

Table 2: Comparison of the number of dominant follicles >18 mm data between the two
groups

Number of Group (A) Group (B) Total
Dominant follicles —60 —60 value

>18 mm

1 follicle 35 59. 3% 24 40. 7% 18.74 <0.001
2 follicles 20 69% 9 31% 29

3 follicles 9 100% 0 0 9

Table 3: Comparison of the Eendometrial thicknesss on day of H.C.G between the two groups

Variable Group (A) Group (B) T P value
N=60 N=60

7.9%1.6 10.8+1.5 10.29 <0.001

Endometrial thickness
on day of H.CG
(Mean+ SD)
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Table 4: Comparison of Size of dominant Graafian follicle on day 11 and on day 13-14
between the two groups
Variables

Group (A)
N=60

Group (B)
N=60

Size of dominant Graafian 13.4 +2.3 126 +2.4 2.09 0.03
follicle (on day 11), Meanx SD
Size of dominant Graafian 17.7 2.2 15.8 +2.7 2.09 0.01
follicle (on day 13-14), Mean+
SD

P value** <0.001 <0.001

*P value of independent t-test comparing the letrozole group and Clomid/Metformin group.
**P value of paired t-test comparing the size of dominant Graafian follicle on day 11 and on day
13-14

Table 5: Comparison of pregnancy rate between two groups

Pregnancy Test Group (A) Group (B) P value
N=60 N=60

Negative 49(52.1%) 45(47.9%)
Positive 11(42.3%) 15(57.7%)

Table 6: Comparison of different parameters according to pregnancy

Variable Negative Positive
n=94 n=26

Age (years), Mean = SD

BMI (kg/m2), Mean = SD
Duration of infertility, Mean + SD

Number of Dominant follicles >18 mm, Mean
+SD

Size of dominant Graafian follicle (on day 11),
Mean + SD

Size of dominant Graafian follicle (on day 13-
14), Mean £ SD

AFC 2nd day, Mean + SD

Endometrial thickness on day of H.C.G,
Mean + SD

DISCUSSION
Clomiphene citrate has been widely
used for the treatment of infertility as it has
predominant anti-estrogenic action resulting
in long-lasting estrogen receptor depletion
[3]. It is known that Clomiphene citrate
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27+3.1 25+4 1.73
31.3+1.2 31+0.7 1.39 0.31
2+17 1.8+05 0.79 0.42
1+1 2+1 451 < 0.001
124+ 2.3 15.3+0.8 6.54 < 0.001
16.3+2.2 198+1.1 7.81 < 0.001
16 +3 16 +2 1.47 0.14
86+1.7 11.7+1.2 8.55 < 0.001
results ovulation rate of 60-80% but the

conception rate about 20% [4]..

Letrozole is an aromatase inhibitor
effective in the induction of the ovulation for
women with PCOS [9].

Regarding the metformin, early data
also suggested that metformin was effective
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in the induction of the ovulation for women
with Polycystic Ovarian Syndrome. As a
result, metformin was used "off-label" for a
number of these indications [10]..In this study
we aimed to improve the ovulation induction
in obese patients with PCOS. This trial was
designed to compare the improving the
ovulation induction in obese females with
PCOS underwent induction of ovulation by
Clomid with Metformin (n=60) or Letrozole
(n=60) in Zagazig University Hospitals,
Egypt. Similar study by Rezk et al., [11]. was
conducted in Menoufia University, Egypt and
published last year (2018). In our study, there
was no significant statistical difference
between Clomid with Metformin group and
the letrozole group in term of Age (p=0.75),
BMI (p=0.21), and Duration of infertility
(p=0.27). In Rezk et al. [11] study, there was
no significant statistical difference between
the studied groups regarding duration of
infertility, age, basal FSH and LH levels and
body mass index (p>0.05). In addition,
Dehbashi et al. [12]. reported that the studied
groups were similar as regarding the
demographic characteristics which including
duration of infertility, age, and body mass
index.

In our study, there was no significant
statistical difference between Clomiphene
with Metformin group and letrozole group in
term of pregnancy rate (p=0.25). On the other
handreported that Letrozole was associated
with higher rates of ovulation and clinical
pregnancy compared to combined
Clomiphene and Metformin therapy in
patients with PCOS over three months with
unexpected higher rate of  multiple
pregnancies with two patients , theses results
were in agreement with the study of
Dehbashi et al. [12].

Adding Metformin to Clomiphene in
comparison with letrozole also showed no
statistical difference between letrozole and
Clomiphene plus metformin for ovulation rate
per cycle, pregnancy rate per cycle,
miscarriage rate per pregnancy and multiple
pregnancy rate per pregnancy in women with
PCOS in the study of Abu Hashim et al.
[13]. Our study reported the same non-
significant difference between the two
treatments in term of pregnancy rate.
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This study showed that Clomiphene
and Metformin induction was associated with
a significant increase on Number of Dominant
follicles >18 mm (p<0.001) more than the
letrozole induction. We are in agreement with
the study from Mansoura University by
Abohashem et al. [13] that showed the
follicles number between 14 mm and18 mm
were higher significantly in Clomiphene and
Metformin group.

Comparing of the effect of clomiphene
without metformin and letrozole and for
ovulation and rate of pregnancy in patients
with PCOS revealed that average follicles
number which diameter >14 mm after the
administration of hCG were the same in
studied groups (P=0.96) in the study of
Dehbashi et al. [12]. These results confirmed
that adding metformin to clomiphene is
significant for ovulation, but it does not
enhance the pregnancy rate [14] .

In addition, metformin can improve
the function of ovulatory. An meta-analysis
studies for PCOS patients demonstrated that
there were increase in the rates of pregnancy
but not in rates of live birth among those
administrated with metformin [15]. Another
systematic study and meta-analysis for
patients with PCOS underwent IVF or ICSI
treatment did not show significant statistical
differences for pregnancy and live birth rates
between patients received metformin and
those received a placebo [16]. Therefore,
metformin  was not recommended for
ovulatory infertility as a first-line treatment,
but it is recommended for women with PCOS
and bad glucose tolerance or type 2 diabetes
which do not responded  for lifestyle
modifications [17]. Metformin act with
several mechanisms; indirectly by decreasing
the levels of insulin or directly decreasing the
CYP-17 activity and increasing IGFBP-1,
which reduce the production of local
androgen  [18]. A  placebo-controlled
randomized trial study conducted in Finland
included 329 women whom received
metformin (1500-2000 mg/day) or placebo
for 3 months before treatment of fertility, and
more than months during treatment of
fertility, and continue for the 12th week of
pregnancy in case of pregnancy occur,
demonstrated that there was an increase in
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pregnancy occurrence with great benefit for
obese women [19].

In the present study, there was a
significant statistical difference between
clomiphene and Metformin group and
letrozole group in term of Endometrial
thickness on day of H.C.G (p<0.01).
Clomiphene and Metformin induction was
associated with a significant  lower
endometrial thickness on day of H.C.G then
the letrozole induction. Dehbashi et al. [10]
showed that the average endometrial
thickness at the day of hCG administration for
clomiphene and letrozole groups had no
significant statistical difference (P=0.16). The
same results of no significant statistical
difference  according to  pretreatment
endometrial thickness in the two groups were
reported by the study of Abu Hashim et al.
[13].

The present study showed that there
was no significant statistical difference
between the pregnant and non-pregnant
female in term of age (p=0.08), BMI
(p=0.31), and Duration of infertility (p=0.42).
Among both study groups, a highly
significant difference was present between
pregnant and non-pregnant females as regard
Number of Dominant follicles >18 mm, Size
of dominant Graafian follicle (on day 11) and
(on day 13-14), and thickness of Endometrial
in day of H.C.G.

The limitation of this study were; it
didnt report the letrozole, clomiphene and
Metformin side effects and cost effectiveness.
The safety of letrozole has confirmed results.
Data reported from the study of Biljan et al.
[20] showed an increase risk of babies
congenital anomalies in letrozole treatment
group, while in contrast a trial a randomized
study contested these results and confirmed
its safety [21]. The letrozole cost per cycle is
more higher than that in combined
metformin— clomiphene, especially for higher
doses of letrozole if needed.

Conclusion: Letrozole improves endometrial
thickness and cervical mucosa and causes
monofollicular ovulation but action of
clomiphene citrate combined with metformin
improved the ovulation and increased total
number of follicles. Therefore, Letrozole can
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be used for improving the ovulation induction
in obese women with PCO .

REFERENCES

1- Sirmans M and Kristen A . Clin Epidemiol:
Epidemiology, diagnosis, and management of
polycystic ovary syndrome2014; 6: 1-13.

2- Nelson LR and Bulun SE . Estrogen production
and action. J Am Acad Dermatol 2001; 45: 116-
124,

3- Fatma Aletebi and Nadine Alaa . The effect of
letrozole versus clomiphene citrate on ovulation
induction in polycystic ovarian syndrome patients:
RCT 2012 ; 3: 51-53.

4- Homburg R. and Filippou P. Treatment of WHO
2: Clomiphene Citrate. Ovulation Induction;
Evidence Based Guidelines for Daily Practice
2016., 15.

5- Ahmed Aziz . The Art and Science of Managing
Diabetic Pregnancy by Insulin Injections and
Insulin  Pump: Evidence Based Reports from
Research Trials and Meta-Analysis. Gen Med (Los
Angeles) 2017; 5:2.

6- World Health Organization WHO Laboratory
Manual for the Examination of Human Semen and
Sperm-Cervical Interaction, 4th edn. Cambridge:
Cambridge University Pres 1999 .

7- Su H, Yi Y, Wei T, Chang T and Cheng C.
Detection of ovulation, a review of currently
available methods. Bioengineering & translational
medicine 2017; 2(3), 238-246.

8- Shah B., Parnell L., Milla S., Kessler M., and
David R. Endometrial thickness, uterine, and
ovarian ultrasonographic features in adolescents
with polycystic ovarian syndrome. Journal of
pediatric and adolescent gynecology 2010, 23(3),
146-152.

9- Practice Committee of the American Society for
Reproductive Medicine. Role of metformin for
ovulation induction in infertile patients with
polycystic ovary syndrome (PCOS): a guideline.
Fertility and sterility 2017; 108(3), 426-441.

10- Nestler J. E. Metformin for the treatment of the
polycystic ovary syndrome. The New England
Journal of Medicine 2008 ;358(1), 47-54.

11- Rezk M., Shaheen A. and Saif EI-Nasr 1.
Clomiphene citrate combined with metformin
versus letrozole for induction of ovulation in
clomiphene-resistant polycystic ovary syndrome: a
randomized clinical trial. Gynecological
Endocrinology 2018.34(4), 298-300.

12- Dehbashi S, Talieh K, Saeed A and
Parsanezhad A .Comparison of the Effects of
Letrozole and Clomiphene Citrate on Ovulation and
Pregnancy Rate in Patients with Polycystic Ovary
Syndrome 2009; 34(1), 23-28.

13- Abu Hashim H., Shokeir T. and Badawy A..
Letrozole wversus combined metformin and
clomiphene citrate for owvulation induction in
clomiphene-resistant women with polycystic ovary
syndrome: a randomized controlled trial. Fertility
and Sterility 2010; 94(4), 1405-14009.

www.zumj.journals.ekb.eg 588



Abdel-Mageed M. et al....

14- Basirat Z., Kashifard M. and Amiri M.
Enhanced ovarian folliclular development by
metformin does not correlate with pregnancy rate: a
randomized trial. International Journal of Fertility
& Sterility 2012 ; 6(1), 31-36.

15- Tang T, Lord JM, Norman RJ, Yasmin E, Balen
AH.  Insulin-sensitising  drugs  (metformin,
rosiglitazone, pioglitazone, D-chiro-inositol) for
women with polycystic ovary syndrome, oligo
amenorrhoea and subfertility. Cochrane Database
Syst Rev. 2012;(5):CD003053.

16- Huang X., Wang P., Tal R, Lv F., Li Y. and
Zhang X. A systematic review and meta-analysis
of metformin among patients with polycystic ovary
syndrome undergoing assisted  reproductive
technology procedures. International Journal of
Gynecology & Obstetrics 2015 ; 131(2), 111-116

17- Goodman N., Cobin R., Futterweit W., Glueck
J. Legro R. and Carmina E. American
Association of Clinical Endocrinologists, American
College of Endocrinology, and Androgen Excess
and PCOS Society disease state clinical review:
guide to the best practices in the evaluation and
treatment of polycystic ovary syndrome-part 2.
Endocrine Practice 2015; 21(12), 1415-1426.

Zagazig University Medical Journal

18- Diamanti K., Christakou C., Kandaraki E. and
Economou F. Metformin: an old medication of
new fashion: evolving new molecular mechanisms
and clinical implications in polycystic ovary
syndrome. European Journal of Endocrinology
2010; 162(2), 193-212.

19- Morin-Papunen L., Rantala A., Unkila-Kallio
L., Tiitinen A., Hippeldinen M., Perheentupa A.
et al. Metformin Improves Pregnancy and Live-
Birth Rates in Women with Polycystic Ovary
Syndrome (PCOS): A Multicenter, Double-Blind,
Placebo-Controlled Randomized Trial. The Journal
of Clinical Endocrinology & Metabolism 2012;
97(5), 1492-1500.

20- Biljan M., Hemmings R. and Brassard N. The
Outcome of 150 Babies Following the Treatment
With Letrozole or Letrozole and Gonadotropins.
Fertility and Sterility 2005; 84, S95.

21- Badawy A., Shokeir T., Allam A. and
Abdelhady H. Pregnancy outcome after ovulation
induction with aromatase inhibitors or clomiphene
citrate in unexplained infertility. Acta Obstetricia et
Gynecologica Scandinavica 2009; 88(2), 187-191.

Kindy, S., Sarhan, A., Nasr, A., Zaitoun, M. Letrozole versus Clomiphene Citrate with metformin for
Induction of Ovulation in Obese patients with Polycystic Ovarian Disease. Zagazig University Medical
Journal, 2019; Jully. 2020 Volume 26 Issue 4 (582-589): -. doi: 10.21608/zum;j.2019.13392.1241

Jully. 2020 Volume 26 Issue 4

www.zumj.journals.ekb.eg 589



