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Amag: Bu calismanin amaci, tek fresh embriyo transferinde elde edilen oosit sayisi
ve olgun oosit oraninin IVF sonuglari tizerindeki etkilerini aragtirmaktir.

Gereg ve Yontemler: Toplanan oosit sayisi ve matir oosit orani agisindan iki ana
grup olusturuldu. 561 IVF siklusunda elde edilen oosit sayisina gére 0-5 oosit grup
1 (n=175), 6-10 oosit grup 2 (n=214), 11-15 oosit (n=121) grup 3 ve 16 veya daha
fazla oosit grup 4 (n=51) olarak belirlendi. Mattir oosit (metafaz II, Mil oosit) oranina
gore; grup 1A (n=338) %76-100 matiir oosit orani, grup 2A (n=150) %75-50 matr
oosit orani ve grup 3A (n=73) %50'den az matiir oosit orani olmak (izere (¢ grup
olusturuldu.

Bulgular: Toplanan oosit sayis! ile fertilizasyon orani negatif korelasyon gésterirken,
6-10 oosit grubunda B-hCG poxitifligi ve klinik gebelik oranlarinin daha iyi oldugu
gozlendi. Ortalama yas, bazal LH ve ovulasyonun tetiklendigi glin E2 seviyeleri ve
fertilizasyon orant, U olgun oosit orani grubu arasinda onemli dlgtide farkliyd.
Sonug: Sonug olarak, toplanan oosit sayisindan bagimsiz olarak kohorttaki Mil oo-
sit oranlari IVF sonuglarini etkilemedi.

Anahtar Kelimeler: Oosit sayisi, Olgun oosit orani, Fresh tek embriyo transferi

ABSTRACT

Aim: The aim of this study was to investigate the effects of the number of oocytes ret-
rieved and rate of mature oocytes on IVF outcomes in single fresh embryo transfer.

Materials and Medhods: Two main groups were formed regarding number of oocy-
tes retrieved and mature oocyte rate. According to the number of oocytes retrieved in
561 IVF cycles, 0-5 (n=175) oocytes were determined as group 1, 6-10 (n=214) co-
cytes as group 2, 11-15 (n=121) oocytes as group 3 and 16 or more oocytes as group
4 (n=51). Regarding mature oocyte (metaphase Il, Ml oocyte) rate, three groups
were formed: group 1A (n=338) 76-100% mature oocytes, group 2A (n=150) 50-75%
mature oocytes, and group 3A (n=73) less than 50% mature oocytes.

Results: The number of oocytes retrieved was negatively correlated fertilization rate,
whereas B-hCG positivity and clinical pregnancy rates were observed to be better
in the 6-10 oocytes group. The mean age, basal LH, and ovulation trigger day E2
levels, and fertilization rate were differed significantly between three groups of ma-
ture oocyte rate.

Conclusion: In conclusion, MIl oocyte rates in the cohort, regardless of the number
of oocytes retrieved, did not affect IVF outcomes.
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INTRODUCTION

Assisted reproductive techniques (ART) aims to promote mul-
tiple follicular development and recruit embryos with the highest
implantation potential (1). To obtain highest live birth rate, it is
investigated to identify the optimum number of retrieved oocytes
per stimulation cycle. Some researchers argued that a higher
number of oocytes retrieved is associated with improved outco-
mes, where others suggested that higher oocyte yields are as-
sociated with reduced oocyte quality and lower developmental
potential of embryos (2-4). Moreover, studies results on the rela-
tionship between oocyte number and pregnancy rates are cont-
roversial. It seems like an increase in oocyte number decreases
oocyte quality and IVF outcomes, however, recommended oo-
cyte number to attain the best pregnancy rates per cycle differs
from one study to another. Some authors suggest best expected
live birth rate obtained by using 10 to 15 oocytes whereas the
others suggest 15, 7-16 or 12-18 (5). In addition, it has been
suggested that there may be a continuous positive relationship
between the number of oocytes retrieved and the cumulative
live birth rate (6). Controlled ovarian stimulation (COS) protocols
aims to recruit higher rate of mature metaphase Il (MIl) oocytes
(7). Among all infertility patients, 8.6% to 15.2% of them have
one oocyte that cannot complete nuclear maturation (8). The
percentage of oocytes is 85% in metaphase Il (MIl), 11% in me-
taphase | (MI), and 4% in germinal vesicles (GV) at different
nuclear maturation stages in routine ART cycles, respectively
(9). Oocyte maturation is one of the most important steps for
the oocyte to reach competence for successful fertilization and
subsequent embryonic development. Oocyte competence de-
pends on two main processes. The first is nuclear maturity whi-
ch is morphologically visible by observing the extrusion of the
first polar body. The second is cytoplasmic maturity; a molecular
process without any obvious markers other than subtle cytosolic
and membrane changes (10). It is accepted that correct chan-
ges must occur in the localization, morphology, and biochemical
properties of the organelles and cytoskeleton for the oocyte to
obtain developmental competence potential (11). The failure or
incomplete oocyte maturation causes infertility (12). This study
is designed to contribute to our knowledge on the field by using
a fresh single embryo transfer. The first aim of this study is to
retrospectively investigate the effect of the number of oocytes
on IVF results in fresh single embryo transfer cycles. The se-
cond aim of this study is to investigate the effect of mature oocy-
te rates in the cohort on IVF outcomes.
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MATERIALS AND METHODS

Patient population, stimulation protocol and oocyte
retrieval

The study design was approved by local ethics committee of
the Ankara City Hospital (reference number; E1/19/278). Five
hundred sixty-one fresh single embryo transfer cycles, perfor-
med between 2018 to 2019, were examined respectively. The
controlled ovarian stimulation protocol consisted of gonadotro-
pin-releasing hormone (GnRH) antagonist or agonist administ-
ration for pituitary suppression. Recombinant FSH (r-FSH) or
human menopausal gonadotropin (hMG) followed by (Human
chorionic gonadotropin) hCG were used during the controlled
ovarian hyperstimulation cycles. Oocyte retrieval was perfor-
med under the guidance of transvaginal ultrasound 36 h after
10,000 IU hCG injection to trigger ovulation. All ultrasonograp-
hically identifiable follicles, larger than 14 mm., were aspirated.
Oocyte retrieval and embryology laboratory processes were
performed by the same team. Five hundred sixty-one IVF cyc-
les were divided into four groups regarding the total number of
oocytes retrieved, and three groups regarding mature oocyte
rate. The four groups regarding the number of oocytes were ha-
ving cases as follows: group 1 with 0-5 oocytes (n=175), group 2
with 6-10 oocytes (n=214), group 3 with 11-15 oocytes (n=121),
and group 4 with more than 16 oocytes (n=51). Three groups
regarding mature oocytes (MIl) rates were formed according
to the criteria stated in the Eshre 2017 consensus report (15).
Mature oocyte rate was 76-100% in group 1A, (n=338), 75-50
% in group 2A, (n=150), and less than 50% in group 3A (n=73).
Age, body mass index (BMI), Antimullerian hormone (AMH),
basal serum follicle stimulating hormone (FSH), basal serum
luteinizing hormone (LH), and estradiol (E2) levels, ovulation
trigger day E2, ovulation trigger day progesterone (P) levels
(ng/mL), total gonadotropin dose, B-hCG poizitivity, and mature
oocyte rate were recorded from the charts. Cycles with only
single fresh embryo transfer were included in the retrospective
study. The number of cycles of patients was ignored.

Oocyte preparation, ICSI and embryo culture

Cumulus—-oocyte complexes (COCs) were collected from the
aspirated follicular fluid then cultured and transferred to fertili-
zation medium. Following the incubation, denudation of the oo-
cyte by removal of the surrounding cumulus and corona cells.
Denuded oocytes were cultured at 370 C, 6% CO2, 5% 02,
and 90% humidity until ICSI. Fertilization was checked 16-18 h.
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after ICSI for signs of fertilization. Embryos were checked and graded every day by using appropriate scoring systems modified
from previously defined systems (16-18). Day 2 and day 3 embryo scoring were performed respectively 42—-44 h. and 64-65 h.
after ICSI. Day 4 embryos were scored by using consensus scoring system for Day 4 embryos (15). Day 5 blastocyst evaluations
were based on the degree of blastocoel expansion, visible inner cell mass, and continuous trophoectoderm with sufficient cells.
Embryos were graded from 1 to 5 (best to worst). Grade 1 and grade 2 embryos were accepted as good quality on day 2, day
3, day 4, and day 5. Fresh single embryo transfer (ET) was performed on the second, third, or fifth day after ICSI. Luteal phase
support was provided by vaginal progesterone (Crinone 8 % gel, Serono, UK), twice a day. Pregnancy was determined by f-hCG
levels in blood 12 days after embryo transfer. Clinical pregnancy was defined as the presence of a gestational sac with accompan-
ying fetal heartbeat by ultrasound 4 weeks following the ET procedure. The patients with -hCG level more than 10 mlU/mL were
considered pregnant. Live birth was defined as continuing live birth after 20 weeks of gestation and one month survival. The live
birth rate was calculated by dividing number of live births by total number of cycles.

Statistical Analysis

All statistical tests were conducted using Jamovi software version 1.6.23.0 (The Jamovi Project, 2021). Normality of data distribu-
tion was analyzed by either using Kolmogorov-Smirnov or Shapiro Wilk test. Since the data distribution was found to be non-para-
metric, numerical data were reported as median (minimum-maximum). Categorical data was reported as percentages. Correlation
between variables were examined using Spearman’s rank correlation (rho) test. All tests were two-sided and performed at 0.05
significance level.

RESULTS

Five hundred sixty-one IVF cycles were divided into four groups according to the number of oocytes retrieved. There was no sig-
nificant difference between the four groups regarding their BMI, basal LH and E2 levels, B hCG positivity, good quality cleavage
embryo rate, and good quality blastocyst rate. The mean age, AMH, basal FSH levels, ovulation trigger day E2 and P levels, total
gonadotropin dose, fertilization rate, B-hCG positivity, and clinical pregnancy rate were significantly differed between the four
groups (p<0.05). The mean age, basal FSH level, total gonadotropin dose, and fertilization rate was higher in group 1 whereas
AMH level, and ovulation trigger day E2 level were higher in group 4 (p<0.05) (Table 1 and 2).

Table 1: Clinical characteristics of the patients in the groups according to cocyte numbers.

Variable Group 1 Group 2 Group 3 Group 4 pvalue# | Correlation
(1-5 oocytes) (6-10 oocytes) (11-15 oocytes) (162 oocytes) coeflicient
n=175 n=214 n=121 n=51 (rs)

Age (Years) 33 (19 - 43) t§+ 29 (21-41) t 28 (18 -41) 28 (20 - 38) + <0,001 -0,358@

BMI (kg/m?) 24 (16 - 36,5) 24 (17 - 39,7) 24 (17,2 - 36) 24,7 (16,9 - 33) 0,562 - 0,003

Anti-Mullerian Hor- [0,9 (0 - 7,8) T+ 2,1(0,17 -19,6) t$¢ |3,2(0,6 - 32) §$ 4,1(1,7-10,3) 9 <0,001 0,407@

mone (AMH)

Basal FSH (mIU/mL) 8,1 (1,5 - 24) 3+ 7(0,3-23) 19 6(1-15) % 59 (4-109) ¢ <0,001 - 0,356@

Basal LH (mIU/mL) |5,2(1,7 - 15) 5,4 (0,1 - 41) 6(1-23) 59 (2-322) 0,597 0,058

Basal E2 (ng/mL) 39 (6,2 - 185) 39 (10 - 108) 38 (11,8 - 87) 40 (15-79) 0,470 - 0,076

Ovulation Trigger 1031 (137 - 11812) t4+ | 1646 (458 - 4369) 1$9 [ 2371 (850 - 6248) +$$ | 2903 (1379 - 7233) +€§ | <0,001 0,521@

day of E2 (ng/mL)

Ovulation Trigger 0,4 (0,1 -7) T+ 0,5 (0,1 - 2,5) t$¢ 0,6 (0,1 -2,4) £$ 0,7 (0,1-4,4) 9 <0,001 0,195@

day of P (ng/mL)

Total gonadotropin 2400 (150 - 6250) 1+ [ 1956 (663 - 5250) +$9¢ | 1725 (896 - 4950) +$ | 1721 (1000 - 3673) +€ | <0,001 -0,341@

dose (1U)

#Kruskal Wallis test. Dwass-Steel-Critchlow-Fligner test pairwise comparisons

" Statistically significant difference between Group 1 and 2 $ Statistically significant difference between Group 2 and 3

*Statistically significant difference between Group 1 and 3 9 Statistically significant difference between Group 2 and 4

* Statistically significant difference between Group 1 and 4 § Statistically significant difference between Group 3 and 4

@ Statistically significant correlation at 0,05 level (Spearman’s rank correlation test)
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The number of oocytes retrieved negatively correlated with age, total gonadotropin dose, and basal FSH (p< 0,05), and positively
correlated with estrogen level on trigger day, progesterone level on trigger day, and AMH levels (p<0.05) (Table 1). In addition,
B-hCG positivity and clinical pregnancy rates were observed to be better in the 6-10 oocytes group. (p<0.05) (Table 2).

Table 2: Fertilization, pregnancy, live birth and transfer days after ICSI of the groups according to the number of oocytes.

Variable Group 1 Group 2 Group 3 Group 4 p value Correlation
(1-5 oocytes) (6-10 oocytes) (11-15 oocytes) (16> oocytes) coefficient
n=175 n=214 n=121 n=51 (r)
Fertilisation Rate 66 (25 - 100) ™ 50 (11 - 100)* 50 (8 - 100)* 50 (17 - 94)* <0.001* -0,224°
(2PN)
B-hCG (+) 23,5% * 39,2% 24,7% 12,7%* 0,035" 0,121
Clinical Pregnancy 22,8%* 41,4% 22,8% 13,1% * 0,039" 0,109@
Rate
Live Birth Rate 24,8% 37,6% 26,5% 11,1% 0,155" 0,098@
Good Quality Cleav- 100 (0 - 100) 100 (33 - 100) 100 (50 - 100) 100 (50 - 100) 0,414*% 0,013
age Embryo Rate
Good Quality Blasto- 5,4% 51,4% 16,2% 27% 0,064" 0,065
cyt Rate
#Kruskal Wallis test * Chi-square test. Dwass-Steel-Critchlow-Fligner test pairwise comparisons
" Statistically significant difference between Group 1 and 2 $ Statistically significant difference between Group 2 and 3
*Statistically significant difference between Group 1 and 3 1 Statistically significant difference between Group 2 and 4
* Statistically significant difference between Group 1 and 4 § Statistically significant difference between Group 3 and 4

@ Statistically significant correlation at 0,05 level (Spearman’s rank correlation test)

As the five hundred sixty-one IVF cycles were divided into three groups according to the oocyte Ml ratio, no significant differences
were observed between groups in terms of AMH, BMI, basal FSH and E2, and ovulation trigger day P levels, hCG positivity, good
quality cleavage embryo rate, good quality blastocyst rate, clinical pregnancy rate, and live birth rate. The mean age, basal LH,
total gonadotropin dose, and fertilization rate were differed significantly between three groups. In group 3A, the mean age was
higher whereas estrogen level on trigger day, and basal LH level was lower as compared to the other groups (p<0,05). Regardless
of the number of oocytes, Mil rates compared with other groups in the cohort did not positively affect IVF outcomes (Table 3 and 4).

Table 3: Clinical characteristics of the patients in the groups according to mature oocyte rate.

Variable Group 1A Group 2A Group 3A p value * Correlation
(76-100%) (75-50%) (50%1) coefficient
n=338 n=150 n=73 (r)
Age (Years) 29 (18-42)* 29(20-41)° 31(23-43)% 0,003 0,107¢
BMI (kg/m?) 23,9 (16 -39,7) 24 (17 - 36) 24,3 (17 - 36,5) 0,327 0,063
Anti-Mullerian Hor- 2,1(0-32) 2,3(0,1-19,6) 1,5(0,1- 10,6) 0,075 -0,003
mone (AMH)
Basal FSH (mIU/mL) 7(0,3-17,6) 7 (1-24) 6(1,5 - 16) 0,392 -0,026
Basal LH (mIU/mL) 6(0,1-41)* 5(1-21) 4,8(1,7-15)* 0,001 -0,133@
Basal E2 (ng/mL) 39(7,8-108) 38 (10-101) 37 (6,2 - 185) 0,720 -0,002
Ovulation Trigger day of 1686 (137 - 7233)* 1806 (245 - 11812)° 1395 (289 - 6827) * 0,002 - 0,065
E2 (ng/mL)
Ovulation Trigger day of 0,5(0,1-7) 0,5(0,1-4,4) 0,5(0,1-2) 0,687 -0,016
P (ng/mL)
Total gonadotropin dose 2025 (150 - 4575) 2024 (1084 - 5850) 2250 (663 - 6250) 0,073 0,151@
(1v)
Mature Oocyte Rate 100 (0 - 100) ** 67 (53-78)" 43 (13 - 100) * <0,001 -0,879¢
#Kruskal Wallis test.
Dwass-Steel-Critchlow-Fligner test pairwise comparisons
" Statistically significant difference between Group 1 and 2
*Statistically significant difference between Group 1 and 3
$ Statistically significant difference between Group 2 and 3

@ Statistically significant correlation at 0,05 level (Spearman’s rank correlation test)

Jinekoloji - Obstetrik ve Neonatoloji Tip Dergisi 2023; Volume 20, Say1 1



1600

Table 4: Fertilization, pregnancy, live birth and transfer days after ICSI of the groups according to mature oocyte rate.

Variable Group 1A Group 2A Group 3A p value Correlation
(76-100%) (75-50%) (50%1) coefficient
n=338 n=150 n=73 (r)
Fertilisation Rate (2PN) 55(8-100)* 50 (10 - 100)*® 80,5 (17 - 100) * <0,001*% 0,123@
B-hCG (+) 63,9% 26,5% 9,6% 0,311 -0,060
Clinical Pregnancy Rate 64,8% 26,2% 9% 0,231° - 0,069
Live Birth Rate 67,5% 23,9% 8,5% 0,163 -0,085
Good Quality Cleavage 100 (0 - 100) 100 (33 - 100) 100 (0 - 100) 0,969* -0,042
Embryo Rate
Good Quality Blastocyt 73% 21,6% 5,4% 0,933" 0,009
Rate

#Kruskal Wallis test * Chi-square test.

Dwass-Steel-Critchlow-Fligner test pairwise comparisons

" Statistically significant difference between Group 1 and 2

*Statistically significant difference between Group 1 and 3

$ Statistically significant difference between Group 2 and 3

@ Statistically significant correlation at 0,05 level (Spearman’s rank correlation test)

DISCUSSION

Advances in laboratory technology and clinical practice have
been increased success rates in ART. It is unclear what the
level of controlled ovarian stimulation should be to provide best
results from in vitro fertilization (6). Number of studies suggest
that high number of oocytes may be negatively associated with
oocyte quality (19), fertilization rate (20), and live birth rates (5),
however, there are studies suggest that a higher response is
associated with increased pregnancy and live birth rates (LBR)
(21, 22). Several studies have been conducted to determine
the optimal number of oocytes for fresh LBR maximization. To
contribute the efforts on determination of the effect of number
of oocytes retrieved on IVF outcomes, we analyzed 516 cycles.

Although the number of oocytes retrieved in fresh cycles was
found to be strongly associated with IVF success, significant
clinical and methodological heterogeneities exist between stu-
dies. Recent studies have suggested that supraphysiological
amounts of estradiol and progesterone in fresh cycles may re-
duce endometrial receptivity, which in turn results lower implan-
tation rates (5, 23). According to our findings, we can suggest
that the best results in terms of bheg positivity and clinical preg-
nancy rates are in the 6-10 oocytes group.

Moreover, we investigated the effect of MIl ratios on IVF results.
Oocyte developmental competence is generally described as

“the ability of a female gamete to mature into an egg with its
potential to be fertilized and sustain embryo development to the
blastocyst stage” (24). For developmental competence, oocy-
tes must undergo correct nuclear and cytoplasmic maturation
following luteinizing hormone (LH) surge (25). Oocyte develop-
mental competence involves a large number of factors regula-
ted by different signalling pathways at various stages prior to
fertilization (12) When we analysed the effect of MIl ratios in
cohort on IVF results in the fresh single embryo transfer cycle,
irrespective of the number of oocytes, we observed that Ml
ratios had no effect on IVF outcomes. (p< 0.001).

The definition of cytoplasmic maturation is still unclear since
an early predictor of viability isn’t available and it can only be
inferred by the behaviour of cortical granules (26-28). However,
it is known that oocytes may not have sufficient cytoplasmic
maturation to complete embryonic development, even if suc-
cessful nuclear or meiotic maturation into the metaphase I
stage of meiosis (13). Normal fertilization requires cytoplasmic
competence which includes metabolic and structural modifica-
tions leading to genetic activation and cell cycle progression
from meiosis to mitosis to obtain embryos with full development
potential 14, 29. Our findings support the literature as reported
that incomplete cytoplasmic maturation of metaphase 2 oocyte
despite nuclear maturation and limited number of cycles may
be adversely effects pregnancy and live birth rates.
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There is a positive correlation between the number of oocy-
tes and the number of best/quality embryos (30). Findings of
a meta-analysis by Vermey bg et al. also reveal that there is
a positive correlation between the number of oocytes and the
number of top/quality embryos, although there is considerable
heterogeneity between the studies (31). In this study, the diffe-
rence between number of oocytes and M2 oocyte rate did not
affect the quality of the cleavage embryos and blastocyt. We
think that due to insufficient cytoplasmic maturation or a limited
number of cases, high rates of mature oocytes and increasing
oocte number may not have affected embryo quality.

Another important factor is age in determining fertility potential
of women. Fertility decreases with age, corresponding to the
decrease in the quantity and quality of oocytes. The follicular
depletion pattern, influential factors, timing, and mechanisms
that determine both the decreasing oocyte number and oocy-
te quality are not fully understood (32). Studies have indicated
that advanced female age increases the chance of immature
oocyte recruitment in ART cycles (10). Similar to the previous
reports, we observed that both the number of oocytes retrieved
and the ratio of Ml oocytes in the cohort decreased with incre-
asing female age.

Results of the current study are consistent with previous stu-
dies: insufficient cytoplasmic maturation of metaphase 2 oocyte
in the cohort adversely affects oocyte competence, pregnancy
rates, and live births in fresh IVF cycles. In conclusion, we may
suggest that evaluating oocytes on the basis of nuclear matu-
rity without taking cytoplasmic maturation into account may be
insufficient to predict IVF outcomes. Further research to define
new biomarkers that identifies the oocyte nuclear and cytoplas-
mic maturation processes and even for technical developments
that correct the disruptions is needed.
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