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Abstract

Background and objective: polycystic ovary syndrome(PCOS) is a common cause of
infertility and is associated with chronic anovulation and hyperandrogenism.The aim
of current study is to compare the effect of combined letrozole-metformine to that of
metformin-laparoscopic ovarian drilling (LOD) for ovulation induction in patients
with PCOS.Materials and Methods: on the whole 138 ovarian cycles were studied in
60 patients with clomiphene citrate resistant PCOS in AL-Diwaniyah Maternity and
Pediatrics Teaching Hospital during the period of June 2112-June 2114.

All patients (n=60)  received metformin 500mg /3times per day ,group
A(n=30)received letrozole Smg daily for 5 days repeated for 6 cycles, group B(n=30)
underwent LOD and followed for six cycles. Outcome measures were ovulation rates,
endometrialthickness, pregnancyrates, live birth rates and miscarriage rate.

Results: ovulation rate was higher in group A than group B(63.33% versus 30.0%),a
significant increase in endometrial thickness in group A than group B(9.9mm versus
9.03 mm).Live birth rate was higher in group A 83.33% compared to 33.33% in group
B. There were no significant differences regarding miscarriage rates between both
groups. No multiple pregnancy or ovarian hyper stimulation syndrome or congenital
abnormality among live births were reported.Conclusions: Combinedletrozole-
metformin seems to be a suitable second line ovulation inducing alternative to LOD in
women with PCOS who do not respondwith clomiphene citrate.

Key words: PCOS ,clomiphene citrate resistant , metformin ,letrozole ,LOD
,pregnancy rate ,live birth rate ,safety.
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Introduction
Anovulatory dysfunction is a

common problem and is responsible for
about 40% of female infertility (1) .
polycystic ovarian syndrome (PCOS)
remains one of its major causes and
accounts for more than 75% of
anovulatory infertility cases (1).The
mechanism of anovulation is uncertain
but there is evidence that arrested antral
follicular development is associated with
abnormal endocrine profile in particular
, hypersecretion of luteinizing hormone
(LH),hyperandrogenism, yperinsulinemia
with  suppression  of follicular
stimulating hormone level (FSH)(2) . As
a result treatment methods must be
balanced for optimal result and induction
of ovulation that result in increased FSH
release is associated with ovulatory
responses in many individuals(1).

Induction of ovulation can be
achieved in most cases by the use of
antiestrogens such as clomiphene citrate
which is considered as the drug of choice
for first line treatment of anovulatory
dysfunction. It is orally administered
with few side effects, easily available and
is inexpensive (3).Although ovulation
rates are about 70-80% ,the actual
pregnancy rates are significantly lower
at around 30-40% (1,3) . Clomiphene
blocks estrogenic hypothalamic receptors
resulting in blinding of the hypothalamus
—pituitary axis toendogenous circulating
estrogen, and this will trigger release of
FSH from the anterior pituitary ,and it
also has peripheral antiestrogenic action
at the level of the endometrium and
cervical mucus which is partly explaining
the discrepancy in ovulation rate and
pregnancy rate(1).

Satisfactoryovulation is seen if
clomiphene is given in a dose of 50-100
mg /day for 5 days. If the patients fail to
ovulate at a dose of 150mg/day given for
Sdays they considered as clomiphene
resistant and it occurs in 15-40% of
cases(1,4).Clomiphene resistant together
with side effects as cyst formation and
multifollicular development with

antiestrogenic side effects persist the
desire for an effective alternatives
(1).Although treatment with
gonadotropin is often successful in those
patients , yet they are expensive and have
the risk of ovarian hyper stimulation

syndrome  (OHSS) and  multiple
pregnancy(5).
Letrozole is a selective aromatase

inhibitor ,prevents the conversion of
androgen to estrogen , this reduced
estrogencauses enhanced GnRHpulsitility
from the negative feedback of estrogen
resulting in an increase of FSH secretion
and folliculgenesis (6). Importantly,
unlike clomiphene citrate ,letrozole is
devoid of any antiestrogenic peripheral
action and elicit a monofollicular
response and dose not adversely affect
the endometrium or the cervical mucus
(6).It also cleared from the circulation
more rapidly due to a short half-life (48
hours) as compared to clomiphene citrate
which may take up to two months due to
its prolonged half-life (2weeks)(6,7).
Hyperinsulinemia and  decreased
insulin sensitivity commonly
accompanied PCOS and this directly
stimulate both ovarian and adrenal
androgen secretion and suppresses liver
sex hormone — binding globulin synthesis

resulting in an increase in free
biologically active androgens and causes
premature  follicular  atresia  and

anovulation . In addition it can have long
term health impacts on the patient
through the development of
cardiovascular disease and type 2
diabetes mellitus (8).Insulin-sensitizing
agent as metformin (Glucophage)is well
established in the treatment of PCOS,
and the mechanism of action is complex
and include reduction of insulin resistant
in both lean and obese women with
PCOS(8). In addition studies has shown
the beneficial effects of combined
metformin-clomiphene therapy in
clomiphene resistant PCOS patients(9).

A further treatment option for women
with anovulatory infertility associated
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with PCOS is by laparoscopic ovarian
drilling (LOD)by diathermy or laser
creating multiple perforations (no less
than four and no more than ten) to a
depth of 2-4mm on each ovarian surface
and stroma (10).The mechanism of action
of LOD is that it may destroy ovarian
androgen producing tissue and reduce
the peripheral conversion of androgen to
estrogen with a fall in serum levels of
androgen and LH ,and an increase in
FSH levels have been demonstrated after
ovarian  drilling and this allows the

Materials and methods

A total of 60 patients who were
clomiphene — resistant with PCOS were
chosen among patients attending
infertility clinic in The Maternity
Hospital and the private clinic in AL-
Diwaniyah city —Iraq during the period of
June 2112-June 2114. All participants
patients gave informed consent before
inclusion in the trial and the inclusion
criteria were 20-35years old patient with
PCOS who were clomiphene resistant
and the diagnosis of PCOS based on the
revised 2003 Rotterdam criteria of
PCOS(13). They had patent fallopian
tubes proved by hysterosalpingo- graph

and normal semen analysis for their
partners according to the Modified
Criteria of World Health
Organization(14).

At the study entry ,all patients had
basal hormonal assays at day 2or3 of

progesterone  induced  menstruation
consisting of  FSH,LH,TSH, serum
prolactin  ,total testosterone level and

blood sugar.

Exclusion criteria : were other causes
of infertility ,age over 35year , BMI
more than 35 , contraindications to
general anesthesia , previous history of
LOD , women who had received
gonadotropin or oral contraception for
the preceding 6 months ,congenital
adrenal hyperplasia ,Cushing's syndrome
,diabetes mellitus , androgen producing
tumors and  history of  drug
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development of functional
follicles(10,11).If less than  four

punctures on each ovary results in poorer
pregnancy rates but more than ten may
cause ovarian damage and premature
ovarian failure (12).

The aim of this study is to compare
and determine the efficacy and safety of
combined metformin-letrozole
administration to that of metformin and
LOD in ovulation induction and
reproductive outcome in clomiphene —
resistant infertile women with PCOS.

hypersensitivity to  metformin  or

letrozole.
The sonographers who performed
transvaginal  ultrasound follow up

assessment were blinded to the treatment
groups. .All participant patients (n=60)
received 1500mg of
metformin(Glucophage,MerckSerono)(5

00mg three times per day) for 6-
8weeks,if pregnancy accused the patient
was excluded from the study and no
patient in our study got pregnant during
the time of metformin treatment ,then the
patients were divided into two groups:
group A(n=30)the patients received Smg
letrozole (Femara ,Novartis) from day 3
of the cycle for 5 days plus metformin
tablet 1500mg per day, this treatment
regime continue for 6 cycles. The
dominant follicular diameter and the
endometrial thickness were determined
bytransvaginal ultrasound at day 13 or 14
of the menstrual cycle .A total of
10,000IU of HCG was given
intramuscularly(IM) to the patient when
at least one ovarian follicular diameter
was >18mm and the patient advised to
have intercourse 24-36hours after HCG
injection , serum progesterone (ng/ml)
was tested at day 21-23 of the cycle
(serum progesterone > Sng/dl indicates
ovulation) .In group B(n=30) the patients
received metformin tablet 1500mg per
day and underwent bilateral ovarian
LOD using three - puncture technique
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,each ovary was cauterized at four points
,each for 4seconds at 40W for a depth of
2-4mm with a mixed current using a
monopolar electrosurgical needle, then
the pelvis was irrigated using ringer's
lactated solution .The total procedure
time was recorded and any intraoperative
or postoperative complications were
reported ,and there was no intraoperative
or postoperative complications after LOD
in our study. Follow up continue for
6months after the procedure and
subsequent cycles were monitored for
ovulation by transvaginal ultrasound for
the dominant follicular diameter and

Results

On the whole 138 ovarian cycle were
studied in 60 patients ,group A (72 cycle
in 30 patients) ,group B(66 cycle in 30
patients) .No significant statistical
differences wereobserved between group
A and B with respect to mean
demographical variables including age
,BMI ,and duration of infertility (table 1).

The mean endometrial thickness on
the day of HCG administration was
significantly higher in group A than
group B(9.9mm versus 9.03
mm)(p<0.05) (table 2).

The mean serum progesterone was
significantly higher in group A than
group B(8.30 ng/dl versus 6.05
ng/dl)(p<0.05)(table 2).

endometrial thickness at day 13 or 14 of
the menstrual cycle .All patients who
showed ovulation were advised for
natural intercourse 24-36hours after
10,000IU HCG injection IM ,then serum
progesterone was tested at day 21-23 of
the cycle.

In either group, in case of delayed
menstruation  in patient ~who had
ovulation serum B-HCG level was
measured and pregnancy was observed
by transvaginalsonography.In cases of
pregnancy ,metformin treatment was
discontinued .

The ovulation rate was significantly
higher in group A (63.33%) while in
group B was  (30%)(p<0.05).The
pregnancy rate was significantly higher
in group A (12 patients ,40%) while in
group B(5 patients ,16.67%)(p=0.045).

Live birth rate was higher in group
A(10 patients ,83.33%) versus (4
patients ,33.33%)in group B ,but there
was no significant difference regarding
miscarriage  rate  between  both
groups(p>0.05). No multiple pregnancy
or ovarian hyper stimulation syndrome
occur in either group. Pregnancy rate per
cycle in group A was (17.04% ),and in
group B was( 6.67% ) which is not
statically significant (p=0.059).

Table 1: Comparison of ( mean £SD) age, BMI and infertility duration between group

A and group B
Characteristic Group A Group B P Significance
Age 28.00 + 422 2897 | + |398 | 0365 Not significant
BMI 26.37 + 321 2530 | + |[335] 0.213 Not significant
Infertility 3.80 + 1.30 393 | + |1.68 | 0.732 Not Significant
Duration

Table 2: Comparison of (mean £SD) endometrial thickness(mm), Ovum diameter
(mm) and serum progesterone(ng/dl) between group A and group B

Characteristic Group A Group B P Significance
Endometrial Thickness | 9.90 + 1.67| 903 | + 143 0.035 | Significant
Ovum Diameter 15.70 + 320 1250 | + [4.16 0.002 | Significant
Serum Progesterone 8.30 + 377 6.05| + |3.26 0.016 | Significant
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Figure 1: Comparison of mean endometrial thickness (A), Ovum diameter (B) and

serum progesterone (C) between group A and group B

Table 3: Comparison of ovulation rate between group A and group B.

Group A Group B
Ovulation | No. % No. %
Yes 19 63.33 9 30.00
No 11 36.67 21 70.00
Total 30 100.00 30 100.00
P=0.010 | Significant

Table 4:Comparision of pregnancy rate between group A and group B.

Group A Group B
Pregnancy No. Y% No. %
No 18 60 25 83.33
Yes 12 40 5 16.67
Total 30 100 30 100
P=0.045 Significant
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Figure 2: Comparison of pregnancy rate between group A and B.

Table 5: Comparison of live birth rate between group A and group B.

Group A Group B
Live Birth No. % No. %
No 2 16.67 1 8.33
Yes 10 83.33 4 33.33
Total 12 100.00 5 41.67
P=0.010 significant
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Table 6:Comparision of abortion rate between group A and group B.

Group A Group B
Abortion No. No. %
No 10 83.33 4 80
Yes 2 16.67 1 20
Total 12 100.00 5 100
P=1.000 Not significant

Table 7:Comparison of pregnancy rate per cycle between group A and group B

GroupA GroupB

P Significance

17.o4| + |4.56 |6.67| + \2.84

0.059 Not Significant
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Figure 3:Comparison of pregnancy rate per cycle between group A and group B

Statistical analysis

Two software programs were used to
describe ,summarized and analyze data .
These were the Microsoft Office Excel
2010 and SPSS version 20.Numeric
variables were expressed as mean +SD
,while nominal variables were expressed
as number (frequency) and percent.

Discussion

It is important to understand that
couples seeking medical help for
infertility ~ would be going through
serious emotional trauma and hence a
sympathetic and considerable attitude
should be adopted while approaching
them .The primary responsibility of the
clinician is to alter anxiety and to put in a
sincere effort to find out the root cause of
infertility .

Polycystic ovary syndrome is a
common cause of counseling in infertility
clinics and women with PCOS suffer

Student t-test was used to compare mean
value between two groups. Chi-Square
test and Fisher Exact test were used to
compare frequency distribution between
two groups .P-value less than or equal to
0.05 was considered significant.

infertility primarily because of chronic
anovulation, however occasional
ovulation may occur in women with less
oligomenorrhea  with  unpredictable
timing.Up till now patients with
clomiphene resistant have been treated
with expensive gonadotropins with or
without GnRH analogue therapy or
interventional LOD with their subsequent
disadvantages .

The result of our study indicate that
women with clomiphene citrate resistant
PCOS experience higher ovulation rate
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and pregnancy rate when they receive
combined metformin-letrozole in
comparison with women receiving
metformin and underwent LOD.

In our study no significant relationship
was observed regarding age ,BMI ,and
duration of infertility between the two
groups. But the mean endometrial
thickness and the diameter of the
dominant follicle on the day of HCG
administration was significantly higher in
group A than group B Which is similar to
the result achieved by( Hatem A. et al
,2010)(15).In  addition the study of(
Abdellah M.S,2011) ,show significant
increase in endometrial thickness on the
day of HCG administration in women
receiving letrozole than those with
LOD(16). This was shown also by(
Fisher S.A et al ,2002) as there is
increase endometrial vascularization in
patients using letrozole drugs (17).

In our study ovulation rate was
significantly higher in group A than
group B (63.33% versus 36.67%) which
was similar to the result achieved by(
Abdellah M.S ,2011) who study 140
women with clomiphene resistant which
showed higher ovulation rate in the
letrozole group than LOD group (59.0%
versus 47.5%) ,while( Hatem A. et al
2010) study 260 women with clomiphene
resistant showed that no significant
difference in ovulation rate between
letrazole group and LOD group (65.4%
versus 69.3%)(15).First time the use of
aromatase inhibitor (letrozole) for
ovulation induction has been mentioned
by Mitwally and colleagues (2001) who
study 22anovulatory women resistant to
ovulation by clomiphene ,as ovulation
occurred in  75% of women and
pregnancy was achieved in 25% of
patients(19).

The difference in the result between
our study and the result of others' study
probably may be due to the more
favorable effect of combined letrozole-
metformin on the ovary, as many study
showed that women with PCOS and
anovulatory infertility are insulin

resistant and there is elevated insulin
secretion and this may directly stimulate
ovarian androgen secretion and result in
anovulation especially in overweight
women who had more
intenseanovulatory state,metformin used
alone or in combination with clomiphene
improves ovulatory function in women
with PCOS which is shown by the study
of(Neven et al , 2007) (20) .Also the
study of( Seibert et al ,2006 ) showed
improved ovulatory function in women
who are clomiphene resistant if use
metformin in the treatment courses (21).

A study of( Myers et al ,2005 )
showed improved live birth rates with
combination therapy (22) ,and(Sinawat S.
et al ,2008) study showed that
metformin use has a benefit during
pregnancy by decreasing the risk of
miscarriage in PCOS patients(23).

In our study and according to these
findings there was improved ovulation
rates in both groups but more in the
combined letrozole — metformin group.

Our study showed a significant
increase in pregnancy rate (40% versus
16.67%),and live birth rate (83.33%
versus 33.33%) in group A than group B.
No significant statistical difference
regarding miscarriage rate .In( Hatem A.
et al study 2010 ) showed the pregnancy
rate was similar in both groups (15.6%

versus 17.5%) ,with no significant
statistical differences regarding live birth
rates or miscarriage rates between

letrozole group and LOD group .while
the study of (Abdellah M.S. ,2011 )
showed higher pregnancy rate in women
receiving letrozole drug than LOD group
(35.7% versus 28.6%) with a lower rate
of miscarriage (8.0% versus 20.0%) .

In addition in our study per cycle
pregnancy rate in group A was ( 17.04%
versus 6.67%) in group B which was not
statically significant and this could be
more significant if larger group of
patients were included in the study. All
live births in both groups were healthy
with no congenital abnormalities .
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Although LOD is efficacious and
carries with it the benefit of multiple
ovulatory cycles, one shoot procedure
,srelatively short operative time a decrease
in spontaneous abortions and a lower
risk of multiple gestations , but there
may be disadvantages as well, as there
are ongoing concerns about the long term
effect of LOD on ovarian functions .The
study of(Felemban A. et al ,2000) and
(Naether O.G. ,1993) showed that
bilateral ovarian drilling may result in
diminished  ovarian  reserve  and
premature ovarian failure and peritubal

Conclusion

Letrozole appears to be a safe
,effective and inexpensive drug for
induction of ovulation especially in
clomiphene citrate resistant women with
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