IRAQI JOURNAL OF EMBRYOS AND INFERTILITY RESEARCHES (LEIR) ,ﬁ? 6“ \

Muhjah et al., Vol. 10, Issue 2, Pp. 51-74 (2020) Original Research \
://doi.org/10.28969/1JEIR.v10.i2.r4.20 E-ISSN: 2616-6984 P-ISSN: 2218-0265

Intra cytoplasmic sperm injection (ICSI) outcome comparison among
normal, poor and hyper responder females following controlled ovarian
stimulation using GnRH antagonist protocol.

Muhjah F. Hassan !, Wasan A. Abdulhameed *

! High Institute of Infertility Diagnosis and Assisted Reproductive Technologies, Al Nahrain University, Baghdad, Iraq.
doctor89muhjah@gmail.com

10vdlsav

KEYWORDs



http://doi.org/10.28969/IJEIR.v10.i2.r4.20
http://doi.org/10.28969/IJEIR.v10.i2.r4.20
http://doi.org/10.28969/IJEIR.v10.i2.r4.20
http://doi.org/10.28969/IJEIR.v10.i2.r4.20
http://doi.org/10.28969/IJEIR.v10.i2.r4.20

1. Introduction

Ovarian stimulation is increasingly
used following the introduction of
assisted reproductive technologies as
treatment modalities for infertility in
reproductive medicine (Souter et al.,
2022 [1]). It is defined as the ovarian
and endocrine reaction of the females'
ovaries to stimulated drugs (Kumari,
Hendarto, and Dwiningsih, 2021 [2]).
During in vitro fertilization (IVF),
ovarian stimulation supersedes the
natural cycle aims of getting multiple
oocytes as much as possible. It reduces
the risk of having no or little oocytes
(Fischer-Holzhausen and Réblitz, 2022
[3]). Together, they improve IVF
efficiency and the chance of pregnancy
by obtaining more embryos and
choosing only the best ones for transfer
(Shinetal., 2022 [4]) .

It is the second phase of the IVF
procedure after pituitary down-
regulation; during it, exogenous
hormonal medications are given at
regular intervals for approximately 1-2

weeks to increase the number of

oocytes (Li et al, 2023 [5]).
Considerable variability in ovarian
response to stimulation among females
necessitates close monitoring
(Razafintsalama-Bourdet et al., 2022
[6]). Pregnancy achievement following
ovarian stimulation is subjected to
many factors, most commonly an
ovarian reserve (Ho et al., 2022 [7]).
The ovarian response can be classified
into three categories: normal (good)
response, poor (hypo or sub-optimal),
and hyper (exaggerated) response,
which is based on the number of
growing follicles that had been seen by
transvaginal ultrasound (TVUS) during
stimulation course and a number of
retrieved oocytes following the
stimulation during pickup (Datta et al.,
2021 [8]). When a female produced
oocytes between 4-14 after
conventional protocol, this is defined as
a normal response, poor response when
she produced three or fewer oocytes
following maximum stimulation (Polat
et al., 2021 [9]). Hyperresponse is

defined as having more than 14 oocytes
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together with a high serum estrogen
level, which is sometimes complicated
by ovarian hyperstimulation syndrome
(OHSS), cycle cancellation, and freeze
of all embryos, which increases the
time to pregnancy (Palomba et al., 2023
[10]) .

Apart from 'more oocytes mean better
outcome,” the exaggerated ovarian
response is usually associated with high
estrogen  levels; this  abnormal
hormonal environment may negatively
affect the quality of oocytes by
increasing the number of immature
oocytes and morphologically abnormal
ones (Braga et al., 2020 [11]) and
resulting in either decrease the number
of resulting in embryos, fertilization
failure or bad quality embryos (Meng et
al., 2023 [12]). Meanwhile,
implantation potential is also affected,
resulting in implantation failure or
pregnancy loss (Huang et al., 2023
[13]). So, this study aims to evaluate
oocytes, embryo quality, and

pregnancy rate in female responders in

comparison with normal and poor
respondents.
2. Materials and Methods

A cohort observational study was
conducted at the High Institute of
Infertility Diagnosis and Assisted
Reproductive Technologies / Al-
Nahrain University / Baghdad / Iraq.
One hundred fourteen sub-fertile
couples were included in this study.
The Local Medical Ethical Committee
approved the study. Informed consent
was taken from all infertile females to
be included in the study. The age of
female partners ranged from 18-43
years old. All females were evaluated
on 2nd day of the menstrual cycle
depending on medical and
gynecological history, physical
examination, anthropometric measures
(weight, height, and BMI) and fertility
investigations; hormonal analysis (E2,
LH, FSH, Prolactin, TSH, and AMH)
and TVUS for the assessment of
ovarian reserve (AFC), ovarian
pathology (ovarian cyst and PCO

morphology), adnexal mass and
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endometrium (endometrial thickness
(ET) and endometrial pathology).
Simultaneously, their male partners
were assessed by seminal fluid analysis
according to WHO, 2010. Seminal
fluid from all of them was assessed in
the ICSI lab for fitness for ICSI. All the
sub-fertile couples were included in the
ICSI program, and the females were
subjected to  pituitary  down-
regulation/COS by GnRH antagonist
protocol (Cetrotide, Merck KGaA
Darmstadt, Germany 0.25 mg 1*1 S.C
(flexible protocol). Controlled ovarian
stimulation was performed by the
administration of different types of
gonadptropins; human menopausal
gonadotropin (HMG) in the form of in
vitro fertilization-Menotropin  (IVF-
M), LG Chem Ltd, Korea 75-150 1U
(75 IU FSH+75 IU LH) or recombinant
FSH (r-FSH) in form of Gonal-F,
Merck KGaA Dermstadt, Germany 75-
300 IU. Ovulation trigger was done by
the administration of 500 micrograms
of recombinant human chorionic

gonadotropin  (r-hCG);  Ovitrelle,

Merck Global, Germany S.C or GnRH
agonist (Decapeptyl Ferring
Pharmaceuticals, Switzerland 0.2 1U)
S.C in hyper responder patients whom
at risk of ovarian hyperstimulation
syndrome (OHSS) when the leading
follicles diameter ranged between 18—
20 mm with adequate E2 concentration
in the serum > 1500 p/ml. Oocyte
pickup under TVUS was done. Those
infertile  couples  were  divided
according to their response to
controlled ovarian stimulation into
three groups: Group |: Poor
responder/hypo responder who either
produced oocytes < 3 or produced
oocytes > 5 but needed higher doses of
gonadotropin > 3000 IU and longer
duration > 10 days (n=30). Group II:
Normal responder who produced
oocytes > 5 and < 14 (n=54) and Group
[1l: Hyper responder who produced
oocytes > 14 (n=30). Inclusion Criteria:
Females between 18 and 43 years of
age, BMI 19-30 kg/m2, and COS by
GnRH antagonist. Exclusion Criteria:

Females  with  hypogonadotropic
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hypogonadism, severe endometriosis,
previous ovarian surgery, radiation or
chemotherapy, ovarian

failure, COS with GnRH agonist, and

premature

male partners with severe oligo-
astheno-terato-zo-spermia,

azoospermia or testicular sperm biopsy.
Microscopic evaluation of oocytes
(germinal vesicle (GV), meiosis | (M1),
and meiosis 1l (MIl) and embryo
quality were done depending on special
grading systems (Pierson et al., 2023
[14]). The fertilization rate was
calculated based on the number of
zygotes and the number of injected
mature oocytes. Fresh embryo transfer
using 2-3 best-quality embryos was
done. Progesterone supplementation as
luteal phase support was started on the
evening of oocyte retrieval day for two
weeks. Beta-hCG in serum was
measured to  assess  chemical
pregnancy. The pregnancy rate

calculation was followed.

3. Statistical analysis

Data was analyzed using SPSS, V.
26. Categorical variables were
represented by number and percentage.
Numeric variables were first evaluated
for normality distribution using the
Kolmogorov-Smirnov test. Normally
distributed numeric variables were
expressed as the mean and standard
deviation in addition to the range. The
Chi-square test was used to evaluate the
association  between any two
categorical variables to test the degree
of significance, provided that less than
20 % of cells have an expected count of
less than 5. One-way analysis of
variance (ANOVA) was used to
evaluate the difference in the mean of
numeric variables among more than
two groups, provided that these
numeric variables were normally
distributed. One-way ANOVA was
followed by a post hoc LSD test to
evaluate individual differences in mean

values between any two groups.

4. Results
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With respect to mean age, table 1
shows there was a significant
difference among groups; the group
(hyper) had a mean age that was
significantly lower than that of both
(poor and normal) groups who
exhibited no difference. There was no
significant difference regarding other
parameters. Table 2. Exhibits the
causes of infertility in the included
females. The PCOS cause was
predominant in  group  (hyper),
accounting for 76.7 %, and it was
reported to a lesser extent in groups
normal and poor, 1.9 % and 3.3 %,
respectively (p < 0.001). A comparison
of serum hormonal levels among study
groups is shown in Table 3. There was
a significant difference in mean AMH
and E2 among groups; the highest level
was seen in group (hyper), which was
significantly higher than that of both
(normal and poor) groups (p < 0.05),
who exhibited no difference. While
mean FSH was significantly higher in
the normal response group, there was

no significant difference in mean LH

and TSH among the study groups (p =
0.238, 0.575). There was a significant
difference in mean prolactin among
groups (p < 0.001); the highest level
was seen in (hyper) followed by group
(normal) and least in group (poor).
Table 4 shows oocyte characteristics
and fertilization rates among study
groups. There was a significant
difference in mean total oocyte count,
MII, and MI among groups; the highest
level was seen in hyper, followed by
normal, and lastly, in the poor group (p
< 0.001), while GV oocyte count was
highest hyper, which was significantly
higher than that of both (normal and
poor) groups. There was a significant
difference in mean fertilization rate
(FR) among groups (p < 0.001); the
highest level was seen in groups
(normal and hyper), being significantly
higher than that of the group (poor). A
comparison of embryo characteristics
among study groups is shown in Table
5. There were significant differences in
mean total embryo count, good quality

embryo count, and blastocyst count
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among groups (p <0.001) in such a way
that the highest levels were seen in
group (hyper) followed by group
(normal) and lastly by group (poor).
Figure 1. shows the pregnancy rate
among three groups. In groups poor and
normal, all women were subjected to
embryo transfer, whereas, in group

(hyper), nine women were not

subjected to embryo transfer, and
embryos were cryopreserved. The
highest pregnancy rate was achieved by
hyper (47.6%), followed by normal
(40.7%), and then by poor (16.7%) (p =
0.001). The total positive pregnancy
rate in all enrolled women was 37 out
of 105 (35.3 %).

Table (1): Demographic characteristics of patients enrolled in this study.

Poor

Characteristic n=130

Normal Hyper
n =54 n =30 P

Age (years)

Mean +SD 34.87 +5.44a

33.76 +6.37a | 28.50 +6.19b

Range 23 -42

**k*k
18 -43 g4z | 00O

BMI (kg/m?)

Mean +SD 24.28 +3.51

22.77 +2.30 | 23.38 £3.77 0.100 O

Range 19 -32.5 19 -32 18 -31 NS
Duration of infertility (years)

Mean £SD 8.63+4.63 | 7.65+5.08 | 6.77 £3.07 0.281 0

Range 1-21 1-20 1-15 NS

Type of infertility

Primary, n (%) | 21 (70.0 %)

44 (81.5 %) | 25 (83.3 %) 0.368 C

Secondary, n (%) 9 (30.0 %)

10 (18.5 %) 5 (16.7 %) NS

O: one-way ANOVA and C: Chi-square test.
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Table (2): Comparison of causes of infertility among study groups.

. - Poor Normal Hyper
Causes of infertility n=130 =54 n=30 pl p2
7 (23.3 7 (13.0 0 «
Advanced age %) %) 0 (0.0 %) 0.022 C
Endometrial cause 1(3.3%) | 0(0.0%) | 0(0.0%) 0262 ¢
3(10.0 | 15(27.8 0 0.008 C
Male factor %) %) 1 (3.3 %) ok
Male factor 6 (20.0 | 14 (25.9 0 (0.0 %) <0.001 C 0.010C
+advanced age %) %) i faleka oAk
23 (76.7 <0.001C
PCOS 1(33.3%) [ 1(1.9%) %) -
Tubal factor 0(0.0%) | 4(7.4%) | 0(0.0%) S
Unexplained 12 (40.0 | 13(24.1 | 6(20.0 0.171C
P %) %) %) NS
Table (3): Comparison of serum hormonal levels among study groups.
— Poor Normal Hyper
Characteristic n=30 =54 n= 30 p
AMH (ng/ml)
1.41 +0.68 1.50 +0.73 3.10 £1.33
Mean £SD b b 3 <0.001 O ***
Range 0.37 -3 0.1-4.9 0.97 -5.9
FSH (miu/ml)
5.07 £1.98 6.15 +£2.36 4,91 £1.60
Mean 5D b a b 0.014 0 *
Range 1.05-11 1.55-10.7 2.16 -9.3
LH (miu/ml)
Mean £SD 4.29 £1.94 443 £2.15 5.13 £2.09
Range 1.18-10.4 1.26 -9.2 1.8-9.8 0.238 ONS
E2 (pg/ml)
Mean +SD 31.01bi8.33 32.55b15.28 39.57a1r6.77 <0.001 O ***
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Range 22.55-50.12 | 23.34-45.88 | 23.23 -56.9
Prolactin (miu/ml)
17.69 £2.37 | 19.47 £3.40 | 22.88 +3.44

Mean £5D c b a <0.001 O ***

Range 12.12 -22.08 | 12.45-27.78 | 14.67 -28.88

TSH(miu/l)

Mean +SD 0.60 £0.26 | 2.79+13.35 | 1.69 £0.40 0.575 0

Range 0.18 -0.99 0.25-99 0.77 -2.3 NS

Table (4): Comparison of oocyte characteristics and fertilization rate among study groups

.. Poor Normal Hyper
Characteristic n=30 =54 n= 30 p
Total oocytes
Mean +SD 3.27 £1.08 8.56 +2.24 17.23 £2.70
c b a <0.001 O ***
Range 0-4 5-13 14 -24
Ml
0.53 +0.63 1.24 £0.95 2.03 £0.85
Mean £SD c b 3 <0.001 O ***
Range 0-2 0-4 0-3
GV
0.10 £0.31 0.31 £0.61 1.00 +1.08
Mean £SD b b 3 <0.001 O ***
Range 0-1 0-2 0-5
MII
2.53 £1.20 7.00 £2.34 14.23 £2.56
Mean £SD c b a <0.001 O ***
Range 0-4 2-12 10 -19
FR
72.22 £31.81 | 85.81 £15.85 | 84.21 £6.82
Mean £SD b 3 3 0.010 O ***
Range 0-100 60 -100 69.23 -93.75
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Table (5): Comparison of embryo characteristics among study groups

Poor Normal Hyper
n =30 n=54 | n=30 | P

Total embryo

Characteristic

6.02 12.03
Mean +SD 2.00 31'05 232 | 2261 | <001
b a QO ***

Range 0-4 2-12 9-17

Good quality embryo (Grade | & I1)

4.22 9.23
Mean +SD 1.53 ;—Ll'Ol +187 | 2205 | <001
b a O ***

Range 0-4 0-9 6-13

Blastocyst count

0.83 3.40
Mean +SD 0.00 ;—LO'OO +0.88 | +116 | <goo1
b a O ***

Range 0-0 0-3 1-6

Figure (1): Pie chart showing a comparison of pregnancy rates among study groups
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4-Discussion

The study exhibited a significant
difference regarding the age of females
among the three groups; the females in
the hyper response were significantly
younger than those in the normal and
poor response groups, who showed no
significant difference. Several studies
go with these results and showed that
females who exhibit a hyper response
or are predicted to be hyper responders
are significantly younger than those
who exhibit normal or poor response
(Knez et al., 2015 [15]; Yadav et al.,
2019 [16]), while Kamel, 2017 did
studies [17] and Hassan, Al-Yasiry, and
Ghaleb 2020 [18]) showed that hyper
response females are non-significantly
younger. A study by Tasks et al.
showed no significant difference in age
among the three groups (Tsakos et al.,
2014 [19]). This could be explained by
the fact that young females usually
have a good ovarian reserve and tend to
exhibit normal responses. Still, when
certain characteristics exist, these

females exhibit hyperresponse

(presence of PCOS or multi-cystic
ovaries,  excessive  gonadotropins
stimulation, high starting dose of
gonadotropins, and a high AMH)
(Vembu and Reddy, 2017 [20]; Di
Paola et al., 2018 [21]) .

Regarding BMI, the study exhibited
no significant difference among the
three groups. This was consistent with
the results of the studies done by
(Tsakos et al., 2014 [19]; Hassan, Al-
Yasiry, and Ghaleb, 2020 [18]). While
others showed that females who
exhibited hyperresponse significantly
had a lower BMI (Kamel, 2017 [17];
Yadav et al, 2018 [16]). The
detrimental effect of high BMI on the
response to ovarian stimulation can be
explained via the effects of certain
mediators that are associated with
obesity e.g., leptin and ghrelin (Esinler,
Bozdag, and Yarali, 2008 [22]), high
leptin within ovarian follicles inhibits
steroidogenesis by its antagonistic
effect to stimulatory factors (IGF-1,
TGF-b, insulin, and LH) making the

obese female’s response to ovarian
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stimulation lower than normal. The
absence of these mediators in lean or
normal-weight females puts them at
risk of excessive or hyperresponse
(Hassan, Al-Yasiry, and Ghaleb, 2020
[18]). Also, higher doses of
gonadotropin and longer durations of
stimulation cycles were needed to
stimulate  overweight/obese PCOS
women than normal-weight women,
which led to higher E2 levels and more
stimulated follicles and increased the
risk of hyperresponse and even
development of OHSS (Cakiroglu et
al., 2017 [23]).

The current study showed no
significant differences regarding the
type and duration of infertility, which
was reported in a study by (Amin et al.,
2021 [24]). However, a study by
Satwik et al. showed that females in the
poor response group had a significantly
longer duration of infertility than those
in the normal and hyper response
groups, which could be related to poor
reserve, female age, and treatment
failure (Satwik et al., 2012 [25]).

Regarding the cause of infertility of
the couples involved in the study, there
was a significant difference among the
three groups. About 23.3 % of the poor
response group age were> 38 years old
vs. 13.0% and 0.0 % in the normal and
hyper response groups, respectively.
This was approved by several studies
that had the same results, which could
be related to decrease ovarian reserve
with increasing age, especially above
35 years (Chang et al., 2023 [26]).
About 76.7 % of females in the
hyperresponse group had PCOS vs
3.3% and 1.9% in poor and normal
response groups, respectively .

These inconsistent with the results of
several studies that were done on
females with PCOS following COS/
ICSI, and most of them concluded that
PCOS females are usually at risk of
excessive  response to  ovarian
stimulation and OHSS, which is due to

the high number of small follicles that.

Are arrested in the antral stage, which

Is highly sensitive to gonadotropins
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even at low doses (Fouks et al., 2023
[27]; Sudhakaran et al., 2023 [28]).

Regarding the females in the normal
response group, they significantly had
male factor cause 27.8% or male factor
and advanced female age 25.9 %
compared with 10.0% and 3.3% in poor
response, 20.0% and 0.05 in hyper
response group, respectively .

Regarding the serum levels of AMH,
FSH, and LH of the females in the three
groups, the study showed a significant
difference in the serum level of AMH
being highest in the group of hyper
response with no significant difference
between normal and poor response
groups. Serum LH levels did not show
any significant difference among the
females of the three groups .

Similar results had been reported by
several studies that showed
hyperresponse females had
significantly higher AMH than those of
other groups, and LH exhibited no.

Significant differences among hyper,

poor, and normal response females

(Tsakos et al., 2014 [19] Amin et al.,
2021[24)).

Regarding serum FSH level, it was
significantly higher in the normal
response group with no significant
difference between both hyper and poor
response groups, which is not in
agreement with the results of the above
studies that showed a significant high
FSH level in poor response group and
with the study by Sandeep and
Sangisapu, that when compared serum
FSH levels between normal and poor
responders, it was significantly higher
in poor response than normal response
group (Sandeep and Sangisapu, 2019
[29]) .

Regarding serum E2 level, it was
significantly higher in the response
group than in the normal and poor
response one who exhibited no
significant difference between them.
Serum prolactin level was significantly
higher in the response group, followed
by normal and poor response groups,
respectively, while serum TSH level

exhibited no significant difference
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among the three groups. In agreement
with the current study, results is a study
by Hu et al. that showed serum E2 level
was significantly higher in hyper
responder females than normal
responder ones, and serum prolactin
level was insignificantly higher in
hyperresponder than normal responder
females (Hu et al., 2020 [30]). A study
by Sandeep and Sangisapu showed no
significant difference in serum E2
levels between normal and poor
responder females (Sandeep and
Sangisapu, 2019 [29]). No significant
difference in basal serum levels of E2,
prolactin, and TSH between normal
and poor responder females had been
reported in a study by (Amin et al.,
2021 [24]). While a study by Laggan
and Yassin showed that serum E2 level
was significantly higher in poor
response followed by hyper response
and normal  response  groups,
respectively, serum LH level was
significantly higher in hyper response
than both normal and poor response,

while serum FSH, prolactin and TSH

levels exhibited no  significant
differences among the three groups
(Laggan and Yassin, 2021 [31]).
However, in the current study, FSH
was within the accepted normal range
at cycle day 2 (2.9-12.0 miu/ml), so it
could be an accidental finding or could
be explained that the mean age of poor
response group did not show a
significant difference with that of
normal response, so both groups were
in the same age range that made serum
FSH levels of poor response did not
exhibit such a wide range of difference .
Although serum levels of both E2 and
prolactin were also within the normal
range (18-147 pg/ml and 5-35 miu/l
respectively) in the response group, A
study by Zhang et al. showed that when
basal serum prolactin level was higher
than 16 ng/ml, it usually increases the
rate of producing higher number of
retrieved mature oocytes, embryos and
high cumulative pregnancy rate (Zhang
et al., 2020 [32). In addition, as the
current study previously showed, most

of the females in the hyperresponse
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group had PCQOS, and as suggested by
researchers, about 10% of PCOS
females have an associated high serum
prolactin level and even hyper
prolactinemia which could explain why
females in hyper response group
exhibited higher serum prolactin level
in this study (Hassan, 2020 [33]).
Similarly, a study by Barrenetxea et al.
showed that there was a significant
positive correlation between the total
number of retrieved oocytes during IVF
and basal serum E2 level in such a way
that higher E2 level (within normal
range) usually increases the rate of
producing high number of oocytes
(Barrenetxea et al.,, 2019 [34]), in
contrast to high basal level of E2 > 70
pg/ml which usually predisposes to and
predicts poor ovarian  response
(Udumudi, Lava and Hegde, 2023 [35])

Regarding the total number of
retrieved oocytes during pick up and
their maturity status, the current study
showed that the total number of
retrieved oocytes and total number of

mature MII oocytes was significantly

more in the hyper response followed by
normal then poor response
respectively. Similar results have been
suggested by some studies (Amin et al.,
2021 [24]; Abbasi et al., 2023 [36]).
These studies explained that "the more
oocytes retrieved, the better" is the
general opinion. Together, hyper-
responder females are usually young;
already, their oocyte quality is good
compared to the age-related decline in
oocyte quality that presents in poor-
responder females (Sasaki et al., 2019
[37]).

The total number of immature
oocytes (MI) was significantly more in
hyper response followed by normal and
poor, while the total number of
immature  oocytes  (GV)  was
significantly more in hyper response
than both normal and poor response
groups who exhibited no significant
difference. Similar results were shown
in studies by Astbury et al. and Kok et
al. The latter showed that hyper-
responder females had an increased

tendency to produce immature oocytes
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with no negative effects on fertilization
rate  and  pregnancy  potential
(fertilization rate in hyper-responders
was similar to that in normal ones,
while PR was significantly higher in
hyper than normal responders) (Kok et
al., 2006 [38]; Astbury et al., 2020
[39]). This is due to the detrimental
effects of ovarian stimulation and high
estrogen (E2) level that occurs in
excessive ovarian response (Zhang et
al., 2023 [40]), which was proved while
studying the oocyte quality in
hyperstimulated donor females (Ertzeid
and Storeng, 2001[41]).

Together, in the current study, the
majority of hyperresponse females
were triggered by GnRH agonists
instead of hCG for either decreasing the
risk or preventing OHSS .

Studies exhibited that GhnRH agonist
triggers an increase in the rate of
getting immature oocytes (Alyasin
Mehdinejadiani and Ghasemi, 2016
[42]. FR was significantly higher in
hyper and normal response groups than

in the poor response group despite a

higher rate of male factor in the normal
response group. This could be
explained by the higher number of total
oocytes and mature oocytes in both
hyper and normal response groups, and
the male partners were selected in such
a way that only those with moderate
impairment were included, and those
with severe impairment were excluded.
Together, during ICSI, the
embryologists usually select the best
sperm  (progressively motile and
morphologically normal). This result is
similar to what was shown in studies
(Kok et al., 2006 [38]; Astbury et al.,
2020 [39]; Abbasi et al., 2023 [36]).

Insignificant differences regarding FR
among normal, poor, and
hyperresponders also had been
suggested (Liu et al., 2023 [43]).

The study showed that there were
significant differences in mean total
embryo count, good quality embryo
count, and blastocyst count among
groups in such a way that the highest
number was seen in the hyper response

group, followed by the normal response
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group, and lastly, the poor response
group. This is in agreement with what
was suggested by several studies that
concluded the total number of embryos
and good-quality embryos were
significantly higher in hyperresponder
females (Mee et al., 2014 [44]; Tsakos
et al., 2014 [19]). Similarly, a study by
Amin et al. that compared the total
number and score of embryos between
normal and poor response females
showed that normal response ones
significantly produced a higher number
of embryos and good quality embryos
(Amin et al., 2021 [24]) .

This could be explained by the fact
that hyper-responder females produce a
higher number of oocytes, so their
chance of getting embryos of good
quality is high. Evenly following
embryo transfer, the surplus good
quality embryos can be cultured for
more than three days up to 5 days,
which increases the chance of
successfully reaching the blastocyst

stage .

In addition, as shown in the current
and previously mentioned studies, the
hyper-responder females are younger
than normal and poor, so their chance
of producing good-quality embryos and
blastocysts tends to be higher (Wu et
al., 2023 [45]). Together, only 1% of
females in the response group had male
factor cause, which increased the
chance of producing good quality
embryos and blastocyst count in such a
group of females.

Regarding the overall PR of all
included females in the study, it was
35.3%, which is accepted to global PR
following ICSI (Adebayo et al., 2023
[46]) .

Regarding the PR in each group, it
was significantly higher in the females
of hyperresponse at 47.6%, followed by
the normal response group at 40.7%
and then the poor response group at
16.7% .

These results were similar to studies
by Huber et al. and Bansiwal et al., that
showed a higher pregnancy rate and

clinical pregnancy rate in hyper
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responder females when compared
with normal and poor responders
(Huber et al., 2013 [47] and Bansiwal
et al., 2023 [48]) which could be due to
younger age and more good quality
oocytes and embryos. No significant
differences in pregnancy rate between
normal and poor response females had
been reported in a study by (Aminetal.,
2021 [24]). A study by Mee et al.
showed that normal-response females
significantly had higher pregnancy and
clinical pregnancy rates than both
hyper and poor-response females,
which is related to the negative effects
of high E2 on endometrium and
embryo implantation potential in
hyper-responder females (Mee et al.,
2014 [44]; Xu et al., 2023 [49]).

6- Conclusion

Irrespective of abnormal hormonal
milieu, excessive ovarian response and
a higher number of produced oocytes
improve ICSI outcome in hyper-

responder females by increasing the

chance of getting a higher number of
embryos, good quality embryos, and
even blastocyst numbers, which in turn

increase the chance of pregnancy.
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