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Abstract

Aim: Using Clomiphene citrate (CC) plus letrozole combination to determine the effect of follicular diameter on pregnancy outcomes
in CC resistance Polycystic ovary syndrome (PCOS) patients during intra uterine insemination cycles.

Material and Methods: The records of infertile patients who presented to the outpatient clinic were retrospectively analysed. PCOS
was diagnosed in 536 (23%) patients, 71 (18%) of whom had CC-resistant PCOS using CC plus letrozole. The patients were divided
into two groups; follicular diameter 17-19 mm (group 1, n = 31) and 20-22 mm (group 2, n = 40).

Results: The pregnancy rate in group 1 was 20% (6/30), the abortion rate was 17% (1/6), and the multiple pregnancy rate was 17%
(1/6). In group 2, the pregnancy rate was 17% (7/41), the abortion rate was 14% (1/7) and the multiple pregnancy rate was 14% (1/7).
There was no statistically significant between-group difference in the pregnancy (p =0.3), abortion (p = 0.8) or multiple pregnancy
rates (p =0.8).

Conclusion: In PCOS patients with CC plus letrozole and intra uterine insemination ovulation induction, pregnancy rate is not related
to follicular size between 17-22 mm on hCG day. Although there was no direct relationship between follicular size and endometrial
thickness, it was found that delaying HCG was not significant for better results.
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INTRODUCTION

Polycystic ovary syndrome (PCOS) is a common cause of
infertility and affects 6% of population (1). Clomiphene
citrate (CC) is considered the primary treatment for
inducing ovulation in PCOS patients. CC binds to
estrogen receptors and acts as a selective estrogen
receptor modulator. As negative feedback from estrogen
decreases, gonadotropic hormones are secreted, which
induces follicular growth (2).

Letrozole used for ovulation induction and inhibits
androgen-estrogen conversion, which leads to the
secretion of follicle-stimulating hormone (FSH) by
suppression of estrogen production (3). Several studies
have demonstrated the efficacy of aromatase inhibitors in
patients with CC resistant PCOS (4).

The timing of HCG plays an important role in the intra
uterine insemination (IUl) cycle. Stimulation of the

premature follicle with HCG may cause oocyte excretion
in the follicle or an underdeveloped ovulation (5,6).

Although CC has been used for a long time, the timing of
hCG administration has not been well clarified. In addition,
the relationship between follicle optimal diameter and
pregnancy was evaluated and different results were found.
In addition, there are few studies on the effect of follicle
size on pregnancy rate due to endometrial thickness
(2,7,8).

The aim of this study was to compare the effect of different
follicular diameters on gestational outcomes using CC
plus letrozole combination.

MATERIAL and METHODS

The records of infertile patients who presented to the
outpatient clinic were retrospectively analysed. PCOS
was diagnosed in 536 (23%) patients, 71 (18%) of whom
had CC-resistant PCOS using CC plus letrozole. The
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patients were divided into two groups: follicular diameter
17-19 mm group (group 1, n = 31) and 20-22 mm group
(group 2, n = 40).

The primary outcomes were 1) ovulation, defined as
a progesterone level of > 3 ng/ml between D 21 and 23
and 2) The presence of sac with ultrasound was defined
as pregnancy. Secondary outcomes included multiple
pregnancies and pregnancy loss.

Couples were evaluated using transvaginal ultrasound,
basal hormone tests, hysterosalpingography and
spermiogram. PCOS was diagnosed according to the
Rotterdam criteria: 1) oligomenorrhoea or chronic
anovulation, 2) hyperandrogenism (clinical or laboratory)
and 3) polycystic ovary appearance on ultrasound (9).
CC resistance was defined as failure to ovulate, despite
receiving 150 mg of CC for 5 days during successive
menstrual cycles for three months (10).

Female patients were between 18 and 39 years of age
with CC resistant PCOS had a healthy uterine cavity with
at least one patent fallopian tube, and had a male patient
with a semen specimen of at least 5 million sperm per
milliliter and no pathological findings (sub-mucous
myomas, endometrial polyps, uterine septum). Patients
with endometriosis, body mass index (BMI )> 30 kg / m2,
basal follicle stimulating hormone (FSH) > 12 mIU/mL
were not included in the study.

The patients received a combination of 2.5 mg of letrozole
(Femara; Novartis, Basel, Switzerland) for 3D (D5-D7) and
100 mg of CC (Serophene; Serono, Geneva, Switzerland)
for 5 D (D3-D7) for one treatment cycle. All the patients
were evaluated using transvaginal ultrasonographyonD 7
of menstruation or after the diameter of the largest follicle
had reached 14 mm. If a dominant follicle was present,
the patients received a human chorionic gonadotropin
(HCG) trigger (Ovitrelle; Serono, Geneva, Switzerland) in
a single dose via the subcutaneous routewhen the follicle
size reached (17-22 mm), followed by IUI 36—38 h later.

Treatment cycles were divided in two groups according to
the size of the leading follicle at the time of the hCG (17=
20 mm,20 = 23 mm). These cut off values were selected
because the highest pregnancy rates have been reported
for a leading follicle size of 17-22 mm (8).

The study protocol was approved by the regional ethics
committee (no: 375/2019).

Statistical analysis

The mean t standard deviation (sd) were calculated for
quantitative variables. Qualitative variables are presented
as frequencies.The normally of the data was checked
using the Kolmogorov-Smirnov test. Using an alpha value
of 0.05, the power of our study was calculated as 99%.The
Student's t-test and Mann—Whitney U test was performed
to compare continuous variables with and without a
normal distribution in the two groups. The proportional
data were compared using a chi-squared test and Fisher's

exact test. A p-value of < 0.05 was considered significant.
All statistical analyses were performed using R-software
v.3.5.1 (R Statistics Software; Institute for Statistics and
Mathematics, Vienna, Austria).

RESULTS

The pregnancy rate in group 1 was 20% (6/30), the abortion
rate was 17% (1/6), and the multiple pregnancy rate was
17% (1/6). In group 2, the pregnancy rate was 16% (1/7),
the abortion rate was 14% (1/7) and the multiple pregnancy
rate was 14% (1/7). There was no statistically significant
between-group difference in the pregnancy (p =0.3),
abortion (p = 0.8) or multiple pregnancy rates (p =0.8).

Clinical pregnancy rates observed with follicular size
and endometrial thickness Table 1 is shown. Although
endometrial thickness was different between groups,
pregnancy status was not affected.

Table 1. Demographic characteristics of the study participants

stratified by follicular size

Group 1 Group 2
17<20 mm 20<23 mm P value

(n=30) (n=41)
(AI?‘:;:L D) 29404733 3039625 05
mgﬂ“;g) 21474136 21662 0.6
f:::;’::f;;‘ﬂég‘f:;’::)ss A 584121 9.49+1.14 002
?n‘:z::f; fs"Dg)’ ) 461331 46541036 0.8
:'n';'é;g’ :‘;I))) 5204175  4.98%181 0.5
(F:‘:ELU:{'QB)) 507136  5.41+1.45 0.3
Pregnancy n % 6/30 £ (20) 7/41 £(17) 0.3
Abortus n % 1730+ (3)  1/41+(2.4) 0.8
Multiple pregnancy n % 1/30 £ (3) 1/41 £ (2.4) 0.8

Data are mean # standard deviation or n (percentage).
BMI: body mass index; FSH: follicle-stimulating hormone;

E,-oestrodiol ; HCG: human chorionic gonadotropin;
LH: luteinizing hormone;
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DISCUSSION

The optimum follicle diameter is essential for the timing of
HCG administration. The timing of hCG addition is critical,
because premature administration of hCG may result in
follicular atresia, on the other hand, delayed hCG trigger
can happen after ovulation has already occurred. In this
study, we did not find any significant difference in the
relationship between endometrial thickness and follicular
size or in pregnancy rates.

Initial studies were examining follicular dimensions to
trigger ovulation. Studies comparing natural cycles with
CC cycles indicated that CC cycles had a wider (18-30 mm)
follicular range. This wide range has not been a predictive
measure. Therefore, many studies have been conducted
on follicle size and outcomes (11-14).

Farhi et al. (8) show that the ideal hCG interval in PCOS
patients receiving CC was 18-22 mm. Similarly, Shalom-
Paz et al. (7) stated that hCG application has increased
pregnancy rates when the dominant follicle reaches 20
mm. On the other hand, Palatnik et al. (15) show that
high pregnancy rates during the follicle range 23-28
mm. In addition, the optimal size of follicles in CC and
letrozole induction was similar for both. Buzaglo et al.
(16) reported clinical pregnancy rates of 32.6%, 30.4%,
44.1% and 34.2% for dominant follicular diameters of 17
mm, 18 mm, 19 mm and 20 mm, respectively. Although the
highest pregnancy rate was found to be 19 mm follicular
sizes, there was no significant difference between the
four groups in pregnancy rates. In this study, CC resistant
PCOS patients with CC plus letrozole treatment were
divided into two groups (17-19 mm and 20-22 mm). There
was no statistically significant between-group difference
in the pregnancy (p =0.3), abortus (p = 0.8) or multiple
pregnancy rates (p =0.8).

Shalom-Paz et al. (7) show that larger follicles could allow
increased estrogen levels and improved endometrial
uptake. Similarly, Palatnik et al. (15) reported a higher
pregnancy rate in cases with a thicker endometrium.
Other hands, Seckin et al. (17) show that the pregnancy
rate in PCOS patients who underwent ovulation induction
by CC is not related to the leading follicular size on the day
of hCG. Also, they demonstrated that pregnancy rates of
women with different follicular sizes were not affected by
endometrial thickness. Similarly; In this study, we did not
find any significant difference in the relationship between
endometrial thickness and follicular size.

This study has several limitations; we did not study
neonatal outcomes because pregnancies were not
followed up to delivery. Secondly two groups were created
and working ranges were kept wide. Last this study is
retrospective, it should be supported in randomized
studies based on similar studies.

CONCLUSION

In PCOS patients with CC plus letrozole and Ul ovulation
induction, pregnancy rate is not related to follicular size

between 17-22 mm on hCG day. Although there was no
direct relationship between follicular size and endometrial
thickness, it was found that delaying HCG was not
significant for better results.
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