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motility in relation to ES, β-hCG(+)/β-hCG(-) and 
GS(+)/GS(-).

Statistics Package for Social Sciences was employed 
to analyze the data of the study. Chi-square tests and 
Student’s t-test was used. Mann-Whitney test and 
Kruskal-Wallis were also applied. For the evaluation 
of correlation between two quantitative variables, 
the Pearson correlation coefficient was used if the 
distribution was normal. Statistical significance was 
set at p<0.05 and analyses were conducted using 
STATA statistical software (STATA Corp., College 
Station, Texas, USA).

3.Results 
3.1Demographic and clinical characteristics 
41 women, aged between 19-29 years old (median 

age 24± 1.9), donated their oocytes to 102 recipient 
women aged 37-49 years (mean ± SD: 43 ± 2.7). 
The infertility of recipient oocyte donors ranged 
from 2 to 7.8 years (mean ± SD: 5.2±1.7). 27 oocyte 
donors were stimulated with the long protocol, 11 
with the GNRH antagonist protocol and 3 with the 
short protocol (Table 2a). 

553 oocytes were donated and ICSI was performed 
in all cases resulting in 404 zygotes (Table 2b; 73.1% 
fertilization rate) and 102 embryo transfers. Depend-
ing on their quality, a maximum of three embryos 
were transferred on day 2in corresponding recipient 
women. From 102 recipient women 58 had a posi-
tive β-hCG test (57%) and 33 women revealed the 

presence of at least one gestational sac (32%) using 
transvaginal ultrasound. There was 1 case of ectopic 
pregnancy (1%). All demographic and clinical char-
acteristics of oocyte donor and recipient women can 
be seen in Table 2a and 2b. Cases with inadequate 
information about ovarian stimulation, number and 
quality of embryos or the embryo transfer’s outcome 
were excluded from our study.

3.2 Effect of estradiol levels (E2) on Embryo 
Score(ES) onday 2 of embryo development
The correlation between E2 levels andE2/oo-

cyte reached in oocyte donors on the day of β-hCG 
administration with ES on day 2 of all embryos in 
recipient women,was conducted using Pearson cor-
relation coefficient (Table 3). The Pearson correlation 
coefficient for E2 vs. ES was calculated to be 0.78 with 
p=0.038, whereas for E2/oocyte vs ES was found 
0.53 p<0.001, both correlations using diagnostic 
graphs PP-plot and QQ-plot. This means that we 
found a positive correlation between E2 and E2/
oocyte with the ES on day 2. 

ESs on day 2 of all embryos were then divided 
into 3 categories for (ES<16, ES16, ES>16). Slowly de-
veloping were considered embryos with ES<16 and 
fast developing were considered the embryos with 
ES>16 for day 2 of embryo development. 122 embryos 
had an ES<16, 114 were ES16, and 168 were ES>16 on 
day 2 of their development. The difference of mean 
E2 levels of donors on the day of β-hCG injection 

Table 1. Quantification of embryo quality using the Embryo Score (ES)
Presence of fragments % >50 20-50 10-20 <10

Blastomere symmetry significant blastomere 
asymmetry  
(>50% difference)

moderate blastomere 
asymmetry (20-50% 
difference)

low blastomere 
asymmetry (<20% 
difference)

perfect blastomere 
symmetry 

Grade 1 2 3 4

Blastomere number on day 2  
of development 

N (1………Z)

Embryo Score (ES) Grade x N




