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Letrozole Following Laparoscopic Ovarian Drilling in Clomiphene Resistant
Polycystic Ovary Syndrome Women

I. A. Abdelazim

Ain Shams University, Egypt

Ahmadi hospital, Kuwait Oil Company (KOC), Kuwait

Polycystic ovary syndrome (POOS) is the most common endocrine disorder in
reproductive age, and it is the commonest cause of anovulatory infertility.

Purpose: to evaluate letrozole for ovulation induction (OI) after laparoscopic ovarian
drilling (LOD) in (clomiphene citrate) CC-resistant polycystic ovary syndrome (PCOS)
women.

Methods: Two hundred and forty (240) CC-resistant PCOS women were included in
this study after LOD and randomized into two groups; 120 CC-resistant PCOS women
received letrozole after LOD (letrozole group), and controls (120 women).Women in
letrozole group received 2.5 mg of letrozole twice daily for 5 days between 2-5th days
of menses for 6 consecutive cycles after LOD, while controls did not receive any OI
medications after LOD for 6 months. The ovarian response, and endometrial thickness
were monitored in both studied groups using trans-vaginal sonography (TVS).
Pregnancy was confirmed by serum B-hCG or visualization of gestational sac after
missed period. The collected data were compared in both studied groups to evaluate
letrozole for OI after LOD in CC-resistant PCOS women.

Results: The endometrial thickness at the time of human chorionic gonadotropins
(hCQG) injection was significantly higher in letrozole group compared to controls (7.5 +
1.7 versus 6.2 £ 1.4 mm), (P=0.01, 95%CI; 0.90, 1.3, 1.69). The ovulation, and clinical
pregnancy rates were significantly higher in letrozole group compared to controls
(77.5% (93/120), and 60% (72/120) versus 46.7% (56/120) and 35.8% (43/120);
respectively), (P=0.01, and 0.02; respectively). While, the miscarriage, multiple
pregnancy, and ovarian hyperstimulation syndrome (OHSS) rates were similar with no
significant difference between the two studied groups.

Conclusions: The use of letrozole for OI after LOD in CC-resistant PCOS women was
associated with significantly higher ovulation, and clinical pregnancy rates.
Keywords: letrozole, laparoscopic ovarian drilling, LOD, polycystic ovary syndrome,
PCOS.

Kiomudenre To3iMai aHaIbIK 0e3iHiH MOJUKHCTO3/IbI CHHIAPOMBIMEH aybIpaThIH
diiesniepie aHAJIBIK 0e3/1iH JIANapOCKOMUSIIBIK IPMILUIMHTiHEH KeliHri jJeTpo3o
N.A. Abnenpazum

Ain-1llamc yauBepcureTi, Erumer

Axwmanu aypyxaHacbl, KyBelT MmyHaii komnanuscel, Kyseit

Amnanslk 6e3iHiH nonukuctosnsl cuHaApoMbl  (PCOS) Oyt - penpomyKTHBTI jkacTarbl
KOl Ke3/ICCETiH SHAOKPUH/IIK aypy KOHE aHOBYJIAIMSIIBIK OCICYTIKTIH KHi Ke31eCyiHiH
ce6e0i.

Makcarbl: KoM eHre Te3iM/1i aHaIbIK Oe31HiH MoIMKUCTO31b cuHApoMBI (ATIC) 6ap
sifennepae aHanbIK Oe3/1iH J1anapoCKOMHSIIBIK ApritHHTiHeH (AJIJT) kelin (knomuden
LUTPAThI) OBYJISILMSHB MHAYKIMSUIAY YIIiH JIETPO30JI1bI KOIIaHy/ bl Oaraay.
Iuicrep. byn 3eprreyre LOD-nan keitin AIIC 6ap exi ky3 KbIpbIK (240) oifen kipmi
xoHe eki Tomka Oeminmi; 120 CC-xnomudpenre tesimai AIIC Gap oitenmep AJIJI-
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JICH KeWiH TYpaKThl JIETPO30d aisl (JIETPO30J1 TOOBI) >koHE Oakpiiay TOOBI (120
aiten). Jlerpo3on TOOBIHIAFBI diernnep 2,5 Mr JIeTpO30NAbl KyHiHE €Ki peT 5 KyH
ilrHAe eTeKKipaiH 2-5 kyHi apanbirbiaaa AJIJ[-1an keifiHri 6 UK imriHge anssl, an
6akpitay ToOBI 6 aii 6oitel AJI/I-nan keiin MO-na emkangaid 19pi KaObUIIAFaH JKOK.
AHaJBIK 0€3/1iH peaKIUsChl MCH YHIOMETPHSHBIH KaJbIHBIFbI 3ePTTEITEH €Ki TONTa
TpaHcBaruHanpabl conorpadus (TBC) apkpuibl Oakputangsl. JKYKTUTIK capbiCybl
B-XT'Y Hemece recranysuibIK KanThl BU3yanu3anusiiay apKbUIbl pactaiisl. JKuHamran
MmanimerTep knomudenre to3imai AIIC Gap oitenaepae AJIJI-naH keitiHri TeTPO30IIbI
Oarasay YIIIiH €Ki TOTTa J1a CaTbICThIPBUIIBI.

Hormxenep. AnamubiH XopuOHHKaNbIK roHagotpornuuaepin (HCG) ery kesinzae
SHIOMETPHUSHBIH KaJbIHIBIFBIH Oakbliay (6,2 £ 1,4 MM kapcest 7,5 + 1,7), (P = 0,01,
95% JU; 0,90, 1,3, 1,69) canbicteiprana Jlerpo3on ToObIHIA alTapIIbIKTAl KOFaph
6ompl. bakeutay (77,5% (93/120) sxone 60% (72/120) canbicteiprania 46,7% (56/120)
xaHe 35,8% (43/120); tuicinme), (p = 0,01 >xone 0,02; tuicinmre). JKyKTimikTiH
KULIIT, OipHeIIe )KYKTUTIK )KoHEe aHAJIBIK TUrepcTumyssinust cuaapoMsl (AIC) ykcac
OosFaHMeEH, 3epTTENreH €Ki TONTHIH apachiH/ia aiTapJIbIKTal albIPMAIIIBLIBIK XKOK.
Kopoiteinael. Knomudenre tesimai AIIC Gap oiiennepae AJIJ[-man keiiinri OU
eMJiey YIIiH JIETPO30Jbl KOJJIaHy OBYJISLIMS MEH KIMHHUKAIbBIK JKYKTUIKTIH eayip
JKOFaphI JICHreiliMeH OailTaHbICThI OOJIIBI.

Hezizei co30ep: nempo3on, ananvik 6e30iK 1anapockonusiblk, Opuniunei, AJIJ], ananvix
6e30iy nonukucmuxanwix, cunopomot, AIIC.

JleTpo30.1 mocJ1e 1anapocKOMUYeCKOro JPUITHHTA IMYHUKOB Y *KeHIIUH
CHH/IPOMOM MOJTHKHCTO3HBIX SHYHHKOB € YCTOHYHUBOCTBIO K KJIOMH(eHny
H.A. AGnenpazum

Vuusepcurer Ain-1llamc, Eruner

Bonpanma Axmann, Hedrsanas kommanus Kyseiit, Kyseiit

Cunzapom nonukucto3Hblx sudHUKOB (CIIKS) - mHambomee wacToe 3HIOKpUHHOE
3a00J1€BaHNE B PEMPOTYKTUBHOM BO3PACTE M caMast 4acTasi IPUUNHA aHOBYIISITOPHOTO
Gecrmonust.

Llesb: OIEHUTH MCIONB30BaHME JeTpo30na Aas uHAyKiuuu opymauun (MO) mocne
JIanapoCKONUYECcKoro apuiutnHra suaHukoB (JIJIS) y (komuden murpar) y :eHImuH
C CHHAPOMOM MOJIUKUCTO3HBIX AUYHUKOB (CIIKSI) ¢ ycToiunBOCTBIO K KIIOMH(DEHY.
Metonsl. [IBectu copok (240) xenmun ¢ CIIKS 6pu1n BKITIOYEHBI B 3TO HCCIIEJOBaHNE
nocae LOD u pannomusuposansl Ha ase rpynnbsl; 120 CC-yCTOWYHMBBIX JKEHIIUH C
CIIKA ¢ ycroitunBocThio K KiomMudeHy nonydann jerposon nocie JIJIS (rpymnna
JeTpo3ona) U KoHTponbHasd rpymnmna (120 sxenumH). XKeHIIUHBI B IpyIe JIeTpo3oia
nojydanu 2,5 Mr JeTpo3ojia J1Ba pas3a B JICHb B TeUEHHE 5 AHEH Mexay 2-5 mHIMHU
MEHCTpyallll B TeYeHHE 6 TOCIeA0BaTeNbHbIX LUKIOB mocie JIS, B To Bpems
KaKk KOHTpOJIbHAsl TPyNNa He Moiydana HuKakux jekapctB npu MO mocne JIJS B
TeyeHne 6 MecsleB. PeakiMio sSIMYHUKOB U TONIIMHY HAOMETPUS KOHTPOIUPOBAIU
B 00eMX HMCCIIeAyeMBIX IPyMIax ¢ MOMOIIbIO TpaHcBaruHanbHo# conorpaduu (TBC).
bepemeHHOCTh OblIa MOATBEp)KAEHA C TMOMOLIBIO CchiBOpoTouHOro B-XI'Y win
BU3yalIM3allMM TeCTaluoHHOro Mmemika. CoOpaHHBIE JaHHBIE CPaBHUBAIN B 00EHX
HCCIeayeMbIX Tpynnax A oueHkH jerpo3oia npu MO mocne JIAS y xeHmuH ¢
CIIKSI ¢ ycTOWYMBOCTBIO K KITOMU(EHY.

Pe3syabrarhl. TONIIMHA SHAOMETPHS BO BpPEMs HMHBEKIMH XOPHOHHYECKHX
TOHAJOTPONMHOB YenoBeka (XI'Y) Obuta 3HAYMTENBHO BBINIE B TPYIIIE JETPO30Ja Mo
cpaBHeHHIO ¢ KoHTposeM (7,5 £ 1,7 mpotus 6,2 + 1,4 mm), (P = 0,01, 95% [11; 0,90,
1,3, 1,69). HactoTa OBYIAIMM U KIMHUYECKOH OEpeMEHHOCTH ObUIa 3HAYUTENHHO
BBIIIE B TPYIIE JIETPO307a MO CPABHEHUIO ¢ KOHTPOIbHOH (77,5% (93/120) u 60%
(72/120) mo cpaBuenuto ¢ 46,7% (56/120) u 35,8% (43/120); coorBercTBeHHO), (P =
0,01 1 0,02; cooTBETCTBEHHO). B TO Bpems Kak 4acTOTa BHIKHM/BIIIEH, MHOTOIIIIOAHON
OEepeMEHHOCTH U CHHAPOM THUIepCcTUMYISIuu SugHUKoB (CIS1) ObuT aHATOrMYHBIM,
6€3 CyIIeCTBEHHOH Pa3HUIBI MEKAY ABYMSI HCCIIEAYyEeMbIMU IPYIIAaMH.
3axuouenue. Vcnons3oBanue nerposona s geuenns OW nocne JIJAS y sxeHmmu
¢ CIIKA ¢ ycToHYMBOCTBIO K KiIOMH(EHY ObUIO CBSI3aHO CO 3HAYUTENLHO Oosee
BBICOKMMH TTOKA3aTeNIIMU OBY/IALNH M KINHUYECKOH OepeMEHHOCTH.

Kniouesvle cnoga: nemposon, nanapockonuyeckuii Opuinune auunukos, JI/[A, cunopom
nonukucmosvix auunuxos, CITKA.

Introduction prevalence rate up to 17-20% [1]. PCOS is the commonest
cause of anovulatory infertility [2].

Traditionally, clomiphene citrate (CC) is the first
choice for ovulation induction (OI) in PCOS women since
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it is safe, effective, and of low-cost [3].

About 20-25% of PCOS women have CC-resistance
which can be attributed to the antiestrogenic effect of CC
on the endometrium, and cervical mucus [4].

In addition, CC has long half-life (2 weeks), and
depletes estrogen receptors, which leads to 18% pregnancy
rate despite high ovulation rate [5].

Currently, the most common treatment options for CC-
resistant PCOS are laparoscopic ovarian drilling (LOD),
and/or gonadotropins. Because of the high sensitivity of
the ovaries in PCOS women to exogenous gonadotropins,
OI with human menopausal gonadotropin (hMG) or pure
follicle-stimulating hormone (FSH) is associated with
multi-follicular growth, which expose PCOS women to
risks of multiple pregnancy, and ovarian hyperstimulation
syndrome (OHSS) [6].In addition, gonadotropins are
expensive, represents a financial burden to the infertile
couple, and their use for Ol entails extensive monitoring
[6].

LOD was introduced in 1984, as an effective, and safe
therapeutic option for CC-resistant PCOS women. It is as
effective as gonadotropins in terms of clinical pregnancy,
and live birth rates with additional advantage of
spontaneous mono-follicular growth, which minimize the
risks of OHSS, and multiple pregnancies [7]. Moreover,
LOD provides a good opportunity for PCOS women to
explore their pelvis for other potential causes of infertility
which could be treated at the same time[8]. However, 20-
30% of anovulatory PCOS women fail to respond after
LOD, and 45% of PCOS women remained anovulatory
after LOD [9-10].

Letrozole is selective aromatase inhibitors (Al), it
decreases estrogen production without affecting estrogen
receptors, reduces the feedback on hypothalamus, and
pituitary, and stimulates FSH release. It avoids the
unwanted anti-estrogenic side effects of CC on the
endometrium, and cervical mucus [11]. Furthermore,
letrozole has short half-life of 45 hrs compared to CC
[12]. The multiple pregnancy, and OHSS risks are low
following use of letrozole for OI [5,8].

Previous studies showed that the use of letrozole for
OI gave promising results [13-14], and the use of letrozole
for OI in CC-resistant PCOS women was associated with
high ovulation rate [15]. The randomized trials reported
higher ovulation, and pregnancy rates after using letrozole
for OI in PCOS women[16-17]. Therefore, this study
designed to evaluate letrozole for OI after LOD in CC-
resistant PCOS women.

Methods

Two hundred and forty (240) CC-resistant PCOS
women were included in this prospective randomized
comparative study after LOD which was conducted at
Ain Shams University, Cairo, Egypt from March 2018 till
March 2020 after informed consent in accordance with the
Declaration of Helsinki.

Participants were randomized using computer
generated program into two groups; 120 CC-resistant

PCOS women received letrozole for OI after LOD
(letrozole group (120 women)), and controls (120 women,
who did not receive any OI after LOD).

Inclusion criteria include women between 20-35 years,
primary or secondary infertility, with at least one patent
fallopian tube, and normal uterine cavity (confirmed by
hysterosalpingography, and/or sonohysterography), and
normal semen analysis of their spouses according to WHO
cut-off points [18].

Exclusion criteria include causes of infertility other
than anovulation, previous history of ovarian surgery or
exposure to cytotoxic drugs or pelvic irradiation or pelvic
inflammatory disease, bilateral tubal block, endometriosis,
abnormal uterine cavity, abnormal spouse’s semen
analysis, endocrine disorders (thyroid, Cushing syndrome,
adult-onset adrenal hyperplasia), medical disorders
(diabetes, hypertension, hyperlipidaemia), and smokers.

The diagnosis of PCOS was based on the presence of
>2 criteria of Rotterdam ESHRE/ASRM, after exclusion of
endocrine disorders and other causes of hyperandrogenism
[19].

Rotterdam ESHRE/ASRM criteria includel). Oligo/
anovulation (oligo/amenorrhea), 2). Clinical/biochemical
evidence of hyperandrogenism, and 3). Appearance of
polycystic ovaries by trans-vaginal sonography (TVS)
[19].

CC-resistance was defined as failure to achieve
ovulation after 3 consecutive cycles of using CC 150 mg/
day for 5 days started between 2-5th days of spontaneous
menses or progesterone withdrawal bleeding [5,20].

Participants underwent LOD under general anesthesia
using monopolar electrocautery (diathermy), where 3-5
punctures technique each for 4 sec at 40 W were done
in each ovary [7]. The LOD, was followed by methylene
blue dye test to check the tubal patency.

Collected data after LOD include age, body mass
index (BMI), duration of infertility, and type of infertility
(primary, secondary).

Before Ol, the participants’ uterus, and ovaries were
evaluated using TVS, followed by day 2-3 hormonal
profile including follicle stimulating hormone (FSH),
luteinizing hormone (LH), thyroid stimulating hormone
(TSH), and prolactin.

Women in letrozole group received 2.5 mg of letrozole
twice daily for 5 days between 2-5th days of spontaneous
menses or progesterone withdrawal bleeding for 6
consecutive cycles after LOD [5], while controls did not
receive any Ol medications after LOD for 6 months.

The ovarian response, and endometrial thickness
were monitored in both studied groups using TVS started
from the 9th day of menses, and thereafter according to
follicular growth (usually every other day). When at
least one follicle >18 mm in diameter detected by TVS,
10,000 IU human chorionic gonadotropin (hCG) was
given intramuscularly (only for letrozole group), and
timed intercourse was advised. TVS was repeated 48 hrs
after hCG injection to determine the follicular rupture
(ovulation), and endometrial thickness.
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The diagnosis of ovulation was based on signs of
follicular rupture by TVS, and mid-luteal progesterone
(>10 ng/ml day 21 progesterone).

Clinical pregnancy defined after visualization of
gestational sac by TVS after missed period, while
miscarriage defined as pregnancy loss before 24 thweeks'.

Primary outcome measures the ovulation, and
clinical pregnancy rates. Secondary outcome measures
endometrial thickness, miscarriage, multiple pregnancy,
and OHSS rates.

Sample size: the required sample size was calculated
using G Power software version 3.17 for sample size
calculation, setting a -error probability at 0.05, power (1-
B error probability) at 0.95%, and effective sample size
(w) at 0.5. An effective sample size >220 women in two
groups (study group, and controls) was needed to produce
a statistically acceptable figure.

Statistical analysis

Collected data were statistically analyzed using
Statistical Package for Social Sciences (SPSS): computer
software version 20 (Chicago, IL, USA). Numerical
variables were presented as mean and standard deviation
(£SD), while categorical variables were presented as
number (n) and percentage (%). Chi-square test (x2), and
Student t test were used for analysis of qualitative, and
quantitative variables, respectively.

Results

Two hundred and forty (240) CC-resistant PCOS
women were included in this prospective comparative
study after LOD and randomized into two groups; 120
CC-resistant PCOS women received letrozole for OI after
LOD (letrozole group (120 women)), and controls (120
women, who did not receive any OI medications after
LOD).

Table 1: Demographic data, and baseline criteria of the studied women.

There was no significant difference between the two
studied groups regarding the maternal age, body mass
index (BMI), duration of infertility, type of infertility,
and ovarian volume. In addition, there was no significant
difference between the two studied groups regarding the
mean FSH, LH, FSH/LH ratio, TSH, and prolactin. Table
1

The endometrial thickness at the time of hCG injection
was significantly higher in letrozole group compared to
controls (7.5 + 1.7 versus 6.2 + 1.4 mm), (P=0.01, 95%CI;
0.90, 1.3, 1.69). The ovulation, and clinical pregnancy
rates were significantly higher in letrozole group
compared to controls (77.5% (93/120), and 60% (72/120)
versus 46.7% (56/120) and 35.8% (43/120); respectively),
(P=10.01, and 0.02; respectively). While, the miscarriage,
multiple pregnancy, and OHSS rates were similar with
no significant difference between the two studied groups.
Table 2

Discussion

Although, CC is the first choice for Ol in PCOS women
[3]. About 20-25% of PCOS women have CC-resistance
which can be attributed to the antiestrogenic effect of CC
on the endometrium, and cervical mucus [4].

Currently, the most common treatment options for CC-
resistant PCOS are laparoscopic ovarian drilling (LOD),
and/or gonadotropins. The use of gonadotropins for OI
usually associated with multi-follicular growth, which
expose PCOS women to risks of multiple pregnancy, and
OHSS [6].

Letrozole is selective aromatase inhibitors (Al), it
decreases estrogen production without affecting estrogen
receptors, reduces the feedback on hypothalamus, and
pituitary, and stimulates FSH release. Letrozole has short
half-life of 45 hrs compared to CC [12], and the multiple

Variables Letrozole group Controls P value (95% Cl)
(120 Women) (120 Women)

Maternal age (Years) 27.8+3.5 28.3+3.2 0.09 (-1.3,-0.5, 0.34)
BMI (Kg/m?) 252+2.4 24.8+2.7 0.8 (-0.25, 0.4, 1.05)
Duration of infertility (Years) 2.9+0.47 2.7+0.52 0.8 (0.07,0.2,0.33)
Type of infertility

= Primary infertility 113 (94.17%) 116 (96.7%) 0.8

= Secondary infertility 7 (5.83%) 4 (3.3%) 0.3
Ovarian volume (Cm?) 13.3+1.32 12.5+1.45 0.8(0.45,0.8, 1.15)
FSH (mIU/ml 5.32+0.29 5.28+£0.27 0.2 (-0.03,0.04, 0.11)
LH (mIU/ml) 13.1+£1.24 129+1.20 0.3(-0.11, 0.2, 0.51)
LH/FSH ratio 2.46+0.23 2.42 £0.25 0.8 (-0.02, 0.04, 0.10)
TSH (mIU/ml) 2.95+2.10 3.12+1.88 0.1(-0.67,-0.17, 0.34)
Prolactin (mIU/ml) 344 +36.15 29243235 0.1 (43.27,52,60.73)

*BMI: Body mass index. Chi-square test (X2) used for analysis when data presented as number and percentage (%).
Cl: Confidence interval. Data presented as mean * SD (standard deviation), and number and percentage (%).

FSH: Follicle stimulating hormone. LH: Luteinizing hormone.
Student t test used for analysis when data presented as mean + SD.

TSH: Thyroid stimulating hormone
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Table 2: Reproductive outcome of the two studied groups

Variables Lffggzmzif:)p (12((:)03\:;?;2") P value (95% Cl)
Endometrial thickness at hCG injection (mm) 75+1.7 62+1.4 0.01* (0.90, 1.3, 1.69)
Ovulation rate 93 (77.5%) 56 (46.7%) 0.01*
Clinical pregnancy rate 72 (60%) 43 (35.8%) 0.02*
Miscarriage rate 3(2.5%) 2 (1.66%) 0.6
Multiple pregnancy rate 2 (1.66%) 1(0.83%) 0.5
OHSS 0 (0%) 0 (0%) 1.0

*: Significant difference. Chi-square test (X2) used for analysis when data presented as number and percentage (%).
Cl: Confidence interval. Data presented as mean * SD (standard deviation), and number and percentage (%).
hCG: Human chorionic gonadotropin. Student t test used for analysis when data presented as mean * SD.

OHSS: Ovarian hyperstimulation syndrome

pregnancy, and OHSS risks are low following the use of
letrozole for OI [5,8]. Therefore, this study designed to
evaluate letrozole for OI after LOD in CC-resistant PCOS
women.

The mechanisms of action of letrozole, and LOD in
PCOS women are different. The mechanism of LOD action
is not fully understood, and several mechanisms were
suggested. The reduction of inhibin production following
LOD with subsequent increase in FSH secretion, and
recruitment of new cohort follicles was suggested as one
theory. Drainage of androgens, and inhibin from the ovary
may inhibit excess collagen formation in the ovarian
cortex with subsequent softening of ovarian tunica that
facilitate ovulation was suggested as another theory [21].

The inadequate response after LOD in some PCOS
women can be explained by the amount of ovarian tissue
destruction during LOD, which may be not enough to
produce its desired effect and/or by the severity of PCOS
in some women [22]. Hyperprolactinemia may be a
possible cause of anovulation in PCOS women after LOD
[10].

Depletion of estrogen receptors, cumulative effect,
and long half-life are major drawbacks of CC. While
letrozole reduces circulating, and local estrogens that
releases the hypothalamo-pituitary axis from the negative
feedback of estrogens with subsequent restoration of
normal gonadotropin surges, mono-follicular growth, and
ovulation [23].

In addition, letrozole increases the intra-ovarian
androgens, which increases the ovarian follicular
sensitivity to FSH [23]

Moreover, letrozole improves endometrial thickness,
and cervical mucus which leads to higher pregnancy rates
[24].

In this study, the endometrial thickness at the time of
hCG injection was significantly higher in letrozole group
compared to controls (7.5 + 1.7 versus 6.2 £ 1.4 mm),
(P=0.01). The ovulation, and clinical pregnancy rates
were significantly higher in letrozole group compared to
controls (77.5% (93/120), and 60% (72/120) versus 46.7%
(56/120) and 35.8% (43/120); respectively), (P=0.01, and
0.02; respectively).

Liu et al, reported that letrozole had a superior effect
in treating CC-resistant PCOS women compared to LOD,
and the endometrium was significantly thicker in letrozole

group compared to LOD group in the day of hCG
injection, which may improve the uterine angiogenesis,
and subsequent implantation [25].

Furthermore, on the day of hCG injection, the ovulation
was better synchronized with endometrial development in
letrozole group, compared to LOD group [25].

Legro et al, reported that the high pregnancy rates with
letrozole was associated with elevated mid-luteal serum
progesterone levels [16].

Parsanezhad et al,reported that normal ovulation was
restored in 52.8% of PCOS women after LOD [10].

Fernandez et al,comprehensive review found that 20-
64% of PCOS women who did not respond to CC restore
their fertility after LOD [26].

Induction of ovulation in CC-resistant PCOS women
by two different modalities (letrozole, and LOD) could
explain the high ovulation, and pregnancy rates in this
study than using one of the two modalities alone.

In this study, the miscarriage, multiple pregnancy, and
OHSS rates were similar with no significant difference
between the two studied groups.

Abu Hashim et al, found that there was no significant
difference between letrozole, and LOD regarding
ovulation, pregnancy, miscarriage, and live birth rates
[27].

Huang et al, reported that the mono-follicular
development, and singleton pregnancy rates were
significantly higher in PCOS-women after OI using
letrozole compared to CC [28].

In addition, Roque et al, meta-analysis showed no
significant difference between letrozole, and CC regarding
the multiple pregnancy rate [29].

Franik et al, systemic review foundletrozole improves
live birth, and pregnancy rates in anovulatory PCOS-
women compared to CC [30].

Franik et al, also found that OHSS, miscarriage, and
multiple pregnancy rates were similar after Ol using either
letrozole or CC [30]. In addition, the risk of fetal/neonatal
anomalies did not increase when letrozole used for Ol
compared to CC [16].

This study found the endometrial thickness at the
time of hCG was significantly higher in letrozole group
compared to controls. In addition, the use of letrozole
for OI after LOD in CC-resistant PCOS women was
associated with significantly higher ovulation, and clinical
pregnancy rates.
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Women refused to participate and/or give consent was
the only limitation faced during this study. Future studies
are needed to confirm the use of letrozole for OI in CC-

resistant PCOS women.
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