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Abstract
Background: infertility is usually described as the inability of a couple to
conceive after one year of unprotected intercourse. Infertility is a major
health problem affecting about 10-20% of couples.
Aim: it was to determine the cut-off value for E,/Number of follicles and
E2/Number of M2 oocytes at an approximately equivalent sensitivity and
specificity as a predictor for pregnancy after intra cytoplasmic sperm
injection (ICSI).
Patients and Methods: this study was a Cohort study, conducted at Ain-
Shams University El-Demerdash Hospital, IVF Center, from September
2016 till June 2017. We studied 82 cases and inclusion criteria included age
range from 20-40 years old and sub fertile women undergoing long agonist
protocol ICSI cycles. Exclusion criteria included severe male factor
infertility and previous history of documented poor response resulting in
mature oocyte <3 oocytes, the presence of a uterine pathology, recurrent
pregnancy loss (>3 previous miscarriages) and previous implantation failure
(>3 previous failed).
Results: there is significantly higher clinical pregnancy rate in patients <36
years old (39.3%) over those had 36-40 years old (9.5%) (P=0.011). Also
there is significant difference between pregnancy rate at E2/M2 oocytes
number ratio groups (P=0.049). The pregnancy rate was the least in E2/M2
oocytes number ratio between (195.10-254.75) pregnancy rate was 5.9%
and the pregnancy rate was the highest in E2/M2 oocytes number ratio
(>=254.76) (pregnancy rate 44.4%) but there is no significant difference

between pregnancy rates at E2/follicular Number Ratio quartiles (P=0.336).
Conclusion: age is an important determinant of IVF success. There is a

significantly higher clinical pregnancy rate in patients <36 years old over
those from 36-40 years old, estradiol per mature follicle and retrieved
oocytes do have an impact. Pregnancy rate is better when E2/M2 oocyte
ratio is more than 254.76 pg/ml. In contrast, E2/Follicular number ratio
dose not correlate with the outcome of the IVF cycles.

Keywords: E2/follicular number ratio, E2/M2 Oocyte ratio, IVF, ICSI,
Prediction of success
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Introduction

In IVF cycles the main priorities are to obtain a
sufficient number of mature oocytes, quality embryos and
finally obtain a pregnancy. Prediction of I\VF outcome has
focused clinical research for many years. Many tests have
been suggested to predict the probability of pregnancy in
IVF cycles, such as FSH and estradiol on the third day of
the cycle, FSH levels after treatment with clomiphene,
levels of inhibin A and inhibin B, number of ovarian antral
follicles, antimullerian hormone and the influence of
women age (Ficicioglu et al., 2006; Carrera-Rotllan et al.,
2007).

The relationship of follicle number to the outcome of
in vitro fertilization (IVF) is universally acknowledged.
However, attempts to relate the number of preovulatory
follicles to outcome in ovulation induction (Ol),
intrauterine insemination (1UI) cycles have produced mixed
results (Dickey et al., 2001).

The serum estradiol (E2) concentration is used to
evaluate follicle maturation. This measurement is essential
to predict the timing of ovulation when treating infertility
patients. As the date of ovulation approaches, the E2 level
changes dynamically day-by-day, particularly in natural
cycle in vitro fertilization (IVF). In pre-menopausal
women, E2 is mainly secreted by granulosa cells in the
follicles. As these cells divide and proliferate within a
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follicle, increasing in number as the follicle grows, the E2
level also increases. Thus, the E2 concentration is a good
index of follicular maturation (Rothman et al., 2011;
Segawa et al., 2015).

The success of in vitro fertilization (I\VVF) depends on
controlled ovarian hyperstimulation resulting in multi-
follicular response. The follicles contain granulosa cells
which secrete hormone estradiol (E2). Serum estradiol (E2)
plays an important role in oocytes/follicular maturation and
preparation of the uterus for implantation (Anifandis et al.,
2005). Controversy surrounds the role of total estradiol
value as well as estradiol/follicle ratio (E2/fol) and
estradiol/oocytes (E2/O) ratio in relation to IVF outcome
(Mittal et al., 2014).

In a systemic published review, correlating total
serum estradiol with IVF outcome, two studies (1,286
patients) showed decreased probability of pregnancy with
high serum estradiol, while in five studies (1,875 patients),
no detrimental effect of high serum E2 was seen on
pregnancy rate. In two studies (191 patients), increased
probability of pregnancy was seen with higher serum
estradiol levels (Kosmas et al., 2004).

Loumaye and colleagues studied the ratio of estradiol
(E2) level on the day of human chorionic gonadotropin
(hCG) administration to the number of oocytes retrieved
(E2/oocyte ratio) in patients undergoing the long GnRH-

Vi
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agonist suppressive protocol. They found that the
E2/oocyte ratio is a strong index for the success of an IVF
cycle, with the highest pregnancy rate observed in patients
with E2/oocyte ratio of 70-140 pg/ml (Loumaye et al.,
1997).

Yang and associates showed that patients
undergoing the flare GnRH agonist protocol with an
elevated E2/oocyte ratio demonstrated lower pregnancy and
implantation rates (Yang et al., 2001). Accordingly,
another study showed that lower E2/oocyte ratio predicts
higher pregnancy rate during an IVF cycle in elderly
patients aged 43-45 years (Orvieto et al., 2004).

This study aiming to determine the cut-off value for
E./Number of follicles >14 at day of triggering at an
approximately equivalent sensitivity and specificity as a
predictor for pregnancy after intra cytoplasmic sperm
injection (ICSI).

Vil
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Aim of the work

The aim of this study determines the cut-off value for
E./Number of follicles and E2/Number of M2 oocytes at an
approximately equivalent sensitivity and specificity as a
predictor for pregnancy after intra cytoplasmic sperm
injection (ICSI).

Research question
Q: In women undergoing ICSI Can E,/Number of

follicles and E2/Number of M2oocytes predict pregnancy
outcome?

Research hypothesis:

In women undergoing ICSI, E,/Number of follicles
>14 and E2/Number of M2 oocytes at day of trigger may
predict pregnancy outcome.

Vil



