
Introduction
 In Vitro Fertilization (IVF) regimens of treatment, which are 
continuously being improved, have allowed the birth of over a mil-
lion babies all over the world. One such improvement, which rep-
resents a major breakthrough in this area, is Intracytoplasmic Sperm 
Injection (ICSI). It is considered progesterone elevation on the day 
of Human Chorionic Gonadotropin (hCG) administration is criti-
cal in Long luteal agonist protocol. Most research has reported that  
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elevated progesterone had an adverse impact on quality oocytes 
[1,2], and the endometrial environment of fresh cycles, leading to a 
decrease in pregnancy rates [3,4]. However, the possible effects of 
these subtle progesterone increases on pregnancy outcomes are con-
troversial [5]. Several studies have indicated that some patients have 
Progesterone (P4) elevation on the day of Human Chorionic Gonad-
otropin (hCG) administration during Controlled Ovarian Stimulation 
(COS) of Assisted Reproductive Technology (ART), although, the 
exact mechanism is unclear [6-8]. Despite effective suppression with 
Gonadotropin-Releasing Hormone (GnRH) analogs in long protocol, 
P4 elevation is reported in 5-53% of stimulated cycles [3,9,10].

 The introduction of GnRH agonists and antagonists for pituitary 
suppression during ICSI significantly decreases the incidence of pre-
mature LH surge [11]. Despite the use of GnRH analogs (GnRHa), 
however, several researchers have described a phenomenon reported 
as ‘‘premature luteinization’’ [9,12]. Premature elevation of proges-
terone level on the day of ovulation trigger prior to IVF is common 
and causes a decrease in endometrial receptivity, a freeze all strate-
gy is then recommended [13]. The Top-Quality Embryo (TQE) has a 
direct correlation with the quality of oocyte and consequences ICSI 
cycle outcomes. Therefore, the study aimed of whether there is a cor-
relation between the concentration of progesterone and the number of 
mature oocytes (MII) and between the concentration of progesterone 
and the number of fertilized oocytes 2PN. And in addition to Identi-
fy Categories where the concentration of progesterone results in low 
levels of embryo quality and a low number of fertilized oocytes.

Material and Methods
Patients

 This was a non-interventional, retrospective, single-center co-
hort study of patients in routine clinical practice. To reflect the broad 
range of patients typically encountered in clinical practice, no inclu-
sion/exclusion criteria were applied to baseline characteristics apart 
from sever oligoasthenozoospermia. Patients were treated at the 
British-Syrian Centre of AL-Rasheed Hospital between December 
2018 and December 2021. A total of 1078 patients undergoing ICSI 
treatment were enrolled, and all patients gave written informed con-
sent. Several causes of infertility were present, including tubal factor, 
endometriosis, PCOS, male factor, unexplained infertility and mixed 
factors.

Ovarian stimulation

 A total of 1078 ICSI-ET cycles were performed. 150-225 IU dai-
ly of human gonadotropins (Menopur, Ferring, Germany or Gonal F, 
Serono) were administrated for 11-12 days (total gonadotrophin dose 
of 1800 IU - 2700 IU) using Long Luteal Phase agonist protocol ( De-
capeptyl as GnRH analogue), while triggering by (Ovitrelle 250mi-
crogram/0.5ml - 500microgram/0.5ml, Merck) according to the BMI, 
as trigger ovulation and Oocyte maturation. Specialized ultrasound 
technicians monitored the ovarian response by vaginal ultrasonogra-
phy. HCG triggering was given when the 3 leading follicles reached 
a mean diameter of 18mm. Transvaginal ultrasound-guided oocyte 
retrieval was scheduled 34-36h after hCG trigger.
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Abstract
 This study aimed to identify whether there is a correlation be-
tween the concentration of Progesterone and the number of Mature 
Oocytes (MII) and between the concentration of progesterone and 
the number of Fertilized Oocytes 2PN, in addition to identify the Cat-
egories of the progesterone concentration range which may nega-
tively affect the embryo quality and fertilization rate. The study was a 
non-interventional, retrospective, included 1078 patients who under-
went ICSI cycles, using Long Luteal Phase protocol. Transvaginal ul-
trasound-guided oocyte retrieval was schadualed 34-36h after HCG 
trigger. This study revealed that A)- elevated serum progesterone on 
the day of oocyte maturation trigger is associated with an elevated 
Top-Quality Embryo (TQE) Rate, and ideally the best result obtained 
in the progesterone level ranged (2.0-2.5ng/ml). B) - there is a sta-
tistically significant correlation between the progesterone concentra-
tion and the number of fertilized oocytes. As our study was a single 
centre study, results need to be validated across different centres.

Keywords: Human Chorionic Gonadotropin (hCG); Progesterone 
(P4); Top-Quality Embryo (TQE)

https://doi.org/10.24966/RMGO-2574/100119


Citation: Alnasser R, Alghazawi M (2023) Effect of Progesterone Levels on the Day of hCG Trigger on Quality of Embryos in ICSI Cycles. J Reprod Med Gynecol 
Obstet 8: 119.

• Page 2 of 5 •

J Reprod Med Gynecol Obstet ISSN: 2574-2574, Open Access Journal
DOI: 10.24966/RMGO-2574/100119

Volume 8 • Issue 1 • 100119

 Fertilization of the aspirated oocyte was performed in vitro by ICSI 
depending on the semen parameters. Embryo assessment was per-
formed for the number and regularity of blastomeres and the degree 
of embryonic fragmentation on the cleavage stage; the criteria were 
described previously [14]. Grade given 4/4 an excellent embryo and 
grade 3/4 embryos were good-quality embryos. Fresh embryo trans-
fers were performed on day 3 after oocyte retrieval. The additional 
good-quality embryos were cryopreserved for subsequent Frozen 
Embryo Transfer (FET) cycles. The number of embryos transferred 
ranged from one to three according to age, reproductive history, num-
ber of failed cycles and ovarian reserve. We started the luteal phase 
support with 90mg progesterone vaginal gel twice a day (Crinone 8%, 
Merck) on the evening of egg collection day and continued till the 8 
gestational week if pregnancy occurred. A folic acid one tablet a day 
commenced prior to treatment cycles.

Hormone measurement

 Serum P4 and E2 levels were measured on the day of hCG admin-
istration. Samples were tested with a microparticle enzyme immuno-
assay (Biomerieux - Vidas - France).

Statistical analysis

 Use escriptive statistics for quantitative data, categorical data, 
cross tables and graphs.

• Kolmogorov_samirnov normal distribution test to study the normal 
distribution of quantitative variables in order to find out whether 
parametric or non-parametric correlation tests will be used.

• Spearman correlation coefficient to study the correlation between 
quantitative variables that are not a normal distribution, as accord-
ing to this test, there is a statistically significant correlation be-
tween the two variables if the p-value is less than 5%

 The categorical variables were presented as frequencies and per-
centages and continuous variables were presented as mean ± standard 
deviations. The correlation was studied between study variables (MII, 
2PN, Quality embryos) and progesterone by Spearman tests. The 
analysis was performed in a 95% confidence interval using Statistical 
Package for Social Science (SPSS), version 25 (IBM, Armonk, NY, 
USA).

Results
 The average number of mature oocytes out of the total number 
of oocytes is approximately 8 oocytes from each individual, which 
is approximately 67% of the number of oocytes withdrawn for each 
member of the sample. The average number of fertilized oocytes out 
of the total number of mature oocytes is approximately equal to 6, 
which is equivalent to 75% of the mature oocytes and 50% of the 
total oocytes, and these values are for each individual in the sample. 
41.58% of the sample members have a progesterone level within the 
category (<=1) which is the highest frequency, while 18.81% of the 
individuals who have a progesterone level fall within the category (1 
1.5) (Tables 1 and 2) (Figure 1).

 Study variables are not following the normal distribution, so the 
nonparametric Spearman test used as an alternative to the parametric 
Pearson test when the quantitative data do not follow the normal dis-
tribution. Individuals with a progesterone concentration level of the 
category (2-2.5) had an average of 6 fertilized oocytes that led to ob-
taining the highest number of embryos on the second and third days,  

as 6 embryos were obtained on the second and the third day (Table 3 
and Figure 2).

 We note that the second category of progesterone hormone 1-1.5 
gave the highest percentage of the number of poor-quality embryos  

Descriptive Statistics

Variable N Min Max Mean
Std. Devi-

ation

P4 1111 0.20 7.31 1.9393 1.72864

OOCYTES 1111 1.00 40 12 7.64818

MII 1111 1.00 30 8 5.48521

%MII 1111 0.30 1.00 0.6745 0.15648

2PN 1111 0.00 24 6 4.23636

%2PN 1111 0.00 1 0.7353 0.22284

total embryos day 2 
(TED2)

726 0.00 23
5.56 ~ 

(6)
4.2612

embryos grade 4 in 
day 2 (D2G4)

1111 0.00 15 3.0792 2.89373

embryos grade 3 in 
day 2 (D2G3)

1111 0.00 10 1.7327 1.80494

embryos grade 2 in 
day 2 (D2G2)

1111 0.00 8 0.7327 1.39922

total embryos day 3 
(TED3)

1111 0.00 23
5.52 ~ 

(6)
4.21804

embryos grade 4 in 
day 3 (D3G4)

1111 0.00 15 3.0198 2.8565

embryos grade 3 in 
day 3 (D3G3)

1111 0.00 8 1.604 1.66781

embryos grade 2 in 
day 3(D3G2)

1111 0.00 11 0.901 1.68822

SPERMPRG 1089 0.00 85 35.2121 24.5404

Table 1: Descriptive statistics for quantitative variables.

Catego-
ries P4

Cate-
gories

<=1 1-1.5 1.5-2 2-2.5 >2.5
Grand 
Total

Fre-
quency

462 209 110 11 319 1111

Percent 41.58% 18.81% 9.90% 0.99% 28.71% 100.00%

Table 2: Frequencies and percentages corresponding to progesterone cat-
egories.

Figure 1: Progesterone categories.
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Grade 2 (G2), while the fourth category 2-2.5 gave the highest per-
centage in the number of Grade 4 (G4), However, at most different 
levels of progesterone, we find that the majority of the quality of the 
embryos are of Grade 4(G4) (Table 4 and Figure 3).

 By studying the correlation matrix between the P4 values and oth-
er quantitative variables according to the Spearman coefficient, we 
found several results, the most important of which are:

• There is a statistically significant correlation between the level of 
progesterone concentration and the number of fertilized oocytes, 
and it is a weak positive correlation

• There is a statistically significant relationship between the level of 
progesterone concentration and the number of excellent embryos 
on the second and third days, and it is a weak positive correlation 
(Table 5)

Discussion
 This retrospective study including 1078 fresh ICSI cycles revealed 
that elevated serum progesterone on the day of oocyte maturation is 
associated with an elevated top-quality embryo TQE rate. We found 
that when serum progesterone levels were 2.0 - 2.5 ng/ml, the TQE 
rate was significantly elevated. Currently, most investigators have 
showed that elevated progesterone has a negative impact on the endo-
metrial environment [15,16]. However, there is limited data available 
on the impact on the embryo quality, and the TQE rate associated with 
elevated progesterone.

 Our study coincided with Singh et al where it was found that high 
levels of progesterone did not affect fertilization and cleavage rates 
[17]. Although some previous studies suggested that embryo quality 
is not affected by elevated progesterone [18], others postulated the 
opposite, namely that elevated serum progesterone on the day of hCG 
trigger may negatively influence the top embryo quality rate [19,20].

P4 Categories <=1 1-1.5 1.5-2 2-2.5 >2.5 Total

OO-
CYTES

Freq 4675 2277 1298 165 4741 13156

% 35.54% 17.31% 9.87% 1.25% 36.04% 100.00%

Aver 10.12 10.89 11.80 15.00 14.86 11.80

MII

Freq 3289 1551 858 110 3025 8833

% 37.24% 17.56% 9.71% 1.25% 34.25% 100.00%

Aver 7.12 7.42 7.80 10.00 9.48 7.95

2PN

Freq 2332 1100 572 66 2277 6347

% 36.74% 17.33% 9.01% 1.04% 35.88% 100.00%

Aver 5.05 5.26 5.20 6.00 7.14 5.71

TED2

Freq 2266 1067 561 66 2200 6160

% 36.79% 17.32% 9.11% 1.07% 35.71% 100.00%

Aver 5.02 5.11 5.10 6.00 6.90 5.60

TED3

Freq 2266 1067 561 66 2178 6138

% 36.92% 17.38% 9.14% 1.08% 35.48% 100.00%

Aver 4.90 5.11 5.10 6.00 6.83 5.52

Table 3: Average, frequencies, and percentages of the OOCYTES, MII, 
2PN, TED2, and TED3.

Figure 2: Distribution of the number of mature and fertilized oocytes and 
the total number of embryos on the second and third days according to 
progesterone categories.

Quality embryos (Day 2 + Day 3) *p4

P4 cate-
gories

G4 G3 G2

TotalFre-
quency

Percent
Frequen-

cy
percent

Fre-
quency

Percent

<=1 1320 58.25% 627 27.67% 627 27.67% 2266

1-1.5 495 46.39% 407 38.14% 407 38.14% 1067

1.5-2 308 54.90% 121 21.57% 121 21.57% 561

2-2.5 55 83.33% 11 16.67% 11 16.67% 66

>2.5 1210 55.28% 687.5 31.41% 687.5 31.41% 2189

Total 3388 55.10% 1853.5 30.14% 1853.5 30.14% 6149

Table 4: Average frequencies and percentages of embryo quality by pro-
gesterone categories.

Figure 3: Distribution of oocyte quality according to progesterone cat-
egories.

Embryos grade 4 (G4) - grade 3 (G3) - grade 2 (G2).

VariableSpearman correlation with P4Sig

MII0.1320.188

2PN0.210*0.035

D2G40.198*0.047

D2G30.1870.061

D2G20.0930.354

D3G40.197*0.048

D3G30.1510.131

D3G20.1150.254

Table 5: Study of the correlation between study variables and proges-
terone.
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 Oocyte capacitation or cytoplasmic maturation is critical for the 
oocyte to achieve developmental potential and involves numerous 
morphologic and biochemical processes. During oocyte maturation 
in vivo, P4 synthesis occurs in the granulosa cells due to stimulation 
by FSH; with progesterone production further increasing in preovu-
latory follicles due to differentiation of LH receptors, corresponding 
to the LH surge [21]. This means that during maturation the oocyte 
is subjected to increasing concentrations of P4. Researchers believe 
that preovulatory P4 elevation can be caused by several mechanisms: 
accumulation of P4 production from multiple developing follicles 
during COS [7], an excessive amount of exogenous gonadotropins [3], 
premature luteinization [22], poor ovarian response with increased 
Luteinizing Hormone (LH) sensitivity, the total dose of administered 
gonadotropins [23] and duration of ovarian stimulation [9]. A previ-
ous study in bovine demonstrated that in vitro maturation of oocytes 
in the absence of P4, resulted in decreased embryonic developmental 
competence [24]. Studies in other animal experiments showed that 
oocyte competence was regulated by progesterone-responsive genes 
[25]. Stanger and Yovich [26], also reported that raised serum proges-
terone reduced fertilization rate and proposed that this reduction may 
be the result of premature oocyte maturation or ageing. Accordingly, 
when oocytes were aged, resulting in disorganization of the spindle 
and cytoplasm and retention of the second polar body with resultant 
chromosomal anomalies, the fertilization rate decreased [27], Eichen-
laub-Ritter et al., [28], revealed evidence of a link between abnormal 
mitochondrial function in oocytes and disturbances in chromosome 
cohesion and segregation, cell-cycle control and fertilization in aged 
oocytes. In addition, other studies have shown that elevated serum 
progesterone is associated with changes in the follicular microenvi-
ronment, including nitric oxide concentration [29], oxidative stress 
[30], and gene expression [31], which are critical mediators of oocyte 
fertilization.

 Furthermore, the morphology of embryos from cycles with pre-
mature progesterone elevation was inspected to assess for any differ-
ences or abnormalities. Hofmann et al., [12] previously described a 
similar morphologic embryo grade between those with and without 
premature progesterone elevation, by evaluating blastomere size and 
the presence of cytoplasmic fragments or blebs. Similarly, Hill et al., 
[32] reported that good-quality embryos were obtained from cycles 
with premature progesterone elevation; however, they did not specify 
the criteria for a “good” -quality embryo [32]. Study found increase 
in progesterone levels acts as a messenger about the apoptosis rate of 
cumulus cells [33].

Conclusion
 Our study showed that the rise of progesterone on the day of giv-
ing a hormone injection led to a rise in the number of mature eggs, a 
high rate of fertilization and a good quality of embryos in ICSI pa-
tients, we found that when serum progesterone levels were 2.0 - 2.5 
ng/ml, the TQE rate was significantly elevated. Since the issue is still 
controversial, more studies and results are needed to make the eval-
uation more comprehensive. This was a single center study. Results 
need to be validated across different centers and high numbered dif-
ferent study population. Meta-analysis was not possible due to vary-
ing methodological heterogeneity which leads to Limitations, reasons 
for caution.

Trial Registration Number
Not applicable.
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