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Abstract

Progesterone is required for successful conception to suPPort the endometrium for blastocyst after implantation and
continuation of pregnancy. During IVF cycles, the endometrium and embryo are exposed to supra-physiological
concentrations of estradiol and progesterone during ovarian stimulation, which could influence pregnancy outcomes.Study
design : this is a prospective observational study included 140 patients underwent ICSI as a treatment of infertility. This
study was conducted in private center for ICSI, during period from March 2018 to February 2020. The study analysed the
relationship between serum progesterone concentration on the day of HCG administration and IVF pregnancy rate in
gonadotrophin-releasing hormone agonist protocols. mean progesteron in pregnant was (0.9+0.2) & in non pregnant was
(2.1+0.6), the pregnant cases had alower level of progesterone compared to non pregnant group with significant difference
in between by using unpaired t-test. positive correlation between progesterone versus number of retrieved and fertilized
oocytes by using Spearman correlation, no significant correlation versus other variables. According to our study we found
that an increase in serum progesterone levels on the day of HCG administration in GnRH agonist protocol was detrimental
to IVF pregnancy outcome by reducing clinical pregnancy.
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1. Introduction

Infertility is generally defined as the inability of
couple to conceive after 1 year of sexual intercourse
without using any type of contraception.

In the medical literature the term infertility is
generally used to indicate that the couple has a reduced
capacity of fertility than the general population [1].

Since infertility represents a major physiological and
psychological problem to a growing proportion of the
population, governments worldwide are investing
heavily in assisted reproductive technology (ART) which
has led to significant improvements in our understanding
of male/female  reproductive  systems, gamete
preservation and gamete manipulation [1].

The cause of premature elevation of progesterone in
GnRH agonist cycles remains unknown. Many
researchers in the past have adopted the term ‘premature
luteinization’for patients with progesterone elevation on
the day of hCG administration for final oocyte
maturation [2].

Many studies have described an adverse relationship
between elevated circulating P and the occurrence of
pregnancy [3].

2. Patients and methods

This is a prospective observational study included
140 patients underwent ICSI as a treatment of infertility.
This study was conducted in private center for ICSI,
during period from March 2018 to February 2020.

The inclusion criteria of the study group infertile
female patients with age between 25-30 years old
wheather primary or secondary infertility with no
endometriosis and day 3 FSH less than 10 mliu\ml.

While patients with age more than 35 years or BMI
above 30 or suffering from endometriosis or day 3 FSH
more than 10 mliu\ml were excluded from the study

All patients in the study used the long protocol, in
which the patients start the cycle of treatment by oral
contraceptive pills on the first day of the preceding the

cycle, down-regulation starts on day 21 of the same cycle
by daily injections of GNRH agonist (Triptofem 0.1
mg/ml solution S.C.).
Ovarian induction starts after the patient being down-
regulated evidenced by:

= U/S picture

= No follicle more than 10mm in diameter

= Hormonal profile; serum estradiol level less than
50pg/ml) by HMG (doses are administered and
adjusted according to the patients response).

= Monitoring was performed with serial vaginal
ultrasound and plasma estradiol measurement.

= Qvulation was induced by HCG 5,000 to 10,000 iu
when three or more follicles measured at least 17
mm in diameter.

= Transvaginal oocyte retrieval was then performed
under general anaesthesia 35 h later.

= Embryo transfer had been carried for all cases on the
3rd day post ovum pick up.

All  patients received daily intramuscular
progesterone (200 mg twice daily) for luteal phase
suPPort starting from the day of oocytes retrieval. Serum
B-HCG level is assessed 14 days after embryo transfer
(the chemical pregnancy) and the result is not regarded
as being positive except for values exceeding 50 1U/litre.

Clinical pregnancies were confirmed by the presence
of a gestational sac with fetal cardiac activity on vaginal
ultrasound examination 4-6 weeks after embryo transfer.

2.1Assessment
The outcome assessed through the following
parameters:
= The general data, laboratory data, type of infertility.
= The dose of gonadotrophins used for ovarian
stimulation and the duration of controlled ovarian
stimulation.
= The number of follicles, number of oocytes
retrieved, endometrial thickness and Number of
fertilized oocytes.
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= Progesterone and estradiol on day of HCG The collected data was revised, coded, tabulated and
adminstration. introduced to a PC using Statistical package for Social
= Occurrence of pregnancy, the result is not regarded Science (IBM Corp. Released 2017. IBM SPSS Statistics
as being positive except for B-HCG values for Windows, Version 25. Armonk, NY: IBM Corp.).
exceeding 501U/liter and after U/S detection of The results were shown in tables & figures, collected
gestational sac 2-4 weeks thereafter. data was statistically represented in terms of range,

mean, standard deviation (+\- SD) and percentage.
2.2 Statistical analysis

3. Results
Table (1) Distribution of the studied group as regard general data.

Variables Mean+SD Range
Age 30.7£2.5 25-35
Weight 75.8+16 51-121
Height 1.6+0.15 1.4-1.70
BMI 29.6x6 15-49
This table shows that mean age of the studied group BMI of the studied group was 29.6+6 &range from 15-
was 30.7+2.& ranging from 25 to 35 years and mean 49,

Table (2) Distribution of the studied group as regard type of infertility.

Variables No %
Primary 110 78.57%
Secondary 30 21.43%
Durationof Primary infertility )
(mean+SD) 3.5+1.3 (1-10)
Durationof Secondary 30+15 (1-7)

infertility (mean+SD)

Primary
78.57%

Secondary
21.43%

Fig (1) Distribution of the studied group as regard type of infertility.

Table (2) and Fig (1) show that more than 79% of the studied cases had primary infertility, while secondary infertility
represent 20.3% of the studied group.
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Table (3) Distribution of the studied group as regard drugs used for induction.

Variables No %
Merional 73 52%
Menogon 61 44%

Table (4) Distribution of the studied group as regard number of retrieved oocytes, fertilized oocytes, endometrial thickness,

progesterone, E2.

Variables Mean+SD Range
Retrieved oocytes 12+7 2-30
Fertilized oocytes 6+4 1-26
Endometrial thickness 10.9+1.5 8-15
Progesterone 1.7+1.5 0.1-9
E2 4019+2025 769-9397

This table shows that mean retrieved oocytes
wasl2+7 &range from 2-30, mean fertilized oocytes was

6+4&range from 1-26 , mean Endometrial thickness was

10.9+1.5 & range from 8-15 &mean E2 was 4019+2025
and rnaged from 769 to 9397, while mean progesterone
at day of HCG was 1.7+1.5 and ranged from 0.1 to 9.

Table (5) Comparison between pregnant and non pregnant group clinically as regard general data.

. Pregnancy

Variables No Yes t P
Age 30.7£2.5 27.8+2.5 0.06 >0.05 NS
Weight 76.1+1.7 75+10 0.2 >0.05 NS
Height 1.6+0.6 1.59+0.6 0.6# >0.05 NS
BMI 29.6+7 29.3+7 0.3 >0.05 NS

This table shows that the mean age in pregnant group
was (27.8+2.5) & non pregnant group (30.7£2.5), the
mean weight in pregnant (75+10) and in non-pregnant
(76.1+1.7),the mean BMI in pregnant group was

(29.3+7)& in non-pregnant group (29.6+7), but the
difference was statistically non-significant for all.
Between both groups as regard general data by using
unpaired t-test.

Table (6) Comparison between pregnant and non pregnant group clinically as regard number of retrieved oocytes, fertilized

oocytes, endometrial thickness, progesterone, E2.

. Pregnancy

Variables No Yes t P
Retrieved oocytes 12+6 9+4 1.5# >0.05 NS
Fertilized oocytes 6+3 5+2 11 >0.05 NS
Endometrial thickness 11+4 10+5 1.3 >0.05 NS
Progesterone 2.1+0.6 0.9+0.2 2.7 <0.05 S
E2 4412+1965 3326+1909 0.9# >0.05 NS

This table shows that retrieved oocyte in pregnant
was (9+4) & in non pregnant was (12+6), fertilized
oocyte in pregnant was (5+2) & in non pregnant was
(6+3), endometrial thickness in pregnant was(10+5) & in
non pregnant was(11+4),no statistically significant

difference between both groups as regard number of
retrieved oocytes , fertilized oocytes, endometrial
thickness.also that pregnant cases had a lower level of
progesterone compared to non pregnant group with
significant difference in between by using unpaired t-
test.

Table (7) Comparison between pregnant and non pregnant group clinically as regard level of progesterone and estradiol at

day of HCG.
Variables Pregnancy t P
No Yes
Progesterone 2.1+0.6 0.9+0.2 2.7 <0.05 S
E2 4412+1965 3326+1909 0.9# >0.05 NS
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No Yes

Fig (2) Comparison between pregnant and non pregnant group
clinically as regard level of progesterone at day of HCG.

Table (7) and Fig (2) show that mean progesteron in group with significant difference in between by using
pregnant was (0.9+0.2) & in non pregnant was (2.1+0.6), unpaired t-test. On the other hand there is no statistically
mean E2 in pregnant was (3326+1909) & in non significant difference between both groups in relation to
pregnant was (4412+1965), the pregnant cases had a the estradiol concentrations on the day of HCG
lower level of progesterone compared to non pregnant administration.

Table (8) Correlation between E2 and Progesterone at day of HCG versus other variables among non pregnant group.

_ Variables E2 P
r P r P
Age 0.09 >0.05 -0.18 >0.05
Duration of infertility -0.34 <0.05S 0.11 >0.05
Duration of induction 0.08 >0.05 -0.09 >0.05
Dose 0.19 >0.05 -0.16 >0.05
Weight -0.02 >0.05 -0.03 >0.05
Height 0.11 >0.05 0.15 >0.05
BMI -0.21 >0.05 0.20 >0.05
AFC 0.16 >0.05 0.04 >0.05
FSH 0.08 >0.05 0.11 >0.05
LH -0.11 >0.05 -0.17 >0.05
E2 0.01 >0.05 0.13 >0.05
Endometrial thickness -0.21 >0.05 -0.18 >0.05
Retrieved oocytes -0.08 >0.05 0.08 >0.05
Fertilized oocytes -0.16 >0.05 0.16 >0.05
*
8 *® *
*® *

[o] 20 40 60 80 100 120

E2

Table (8) and Fig (3) show that significant inverse correlation between E2 at day of HCG versus infertility duration by
using Spearman correlation, no significant correlation versus other variables.
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Table (9) Correlation between E2 and Progesterone at day of HCG versus other variables among pregnant group.

: E2 P

Variables ; P r P

Age 0.02 >0.05 -0.14 >0.05
Duration of infertility -0.64 <0.05S 0.19 >0.05
Duration of induction 0.06 >0.05 -0.11 >0.05
Dose 0.11 >0.05 -0.14 >0.05
Weight -0.03 >0.05 -0.07 >0.05
Height 0.18 >0.05 0.13 >0.05
BMI -0.27 >0.05 0.22 >0.05
AFC 0.19 >0.05 0.14 >0.05
FSH 0.02 >0.05 0.17 >0.05
LH -0.17 >0.05 -0.10 >0.05
E2 0.57 <0.05S 0.14 >0.05
Endometrial thickness -0.21 >0.05 -0.12 >0.05
Retrieved oocytes -0.18 >0.05 0.73 <0.05S
Fertilized oocytes -0.12 >0.05 0.53 <0.05S

Table (10) show that positive correlation between progesterone versus number of retrieved and fertilized oocytes by using
Spearman correlation, no significant correlation versus other variables.

Table (11) Validity of E2 and progesterone in prediction of clinical pregnancy.

Variables E2 P

Best cut off 2500 0.95
Area under the curve 0.67 0.89
Sensitivity 7% 95%
Specificity 60% 67%
PPV 65% 7%
NPV 80% 94%
Accuracy 60% 85%

This table shows that progesterone is considered better positive than negative and more valid compared to estradiol.

ROC Curve

75

50

Source of the Curve

25 © Reference Line

P.HCG

0.00 ° E2.HCG
0.00 25 50 75 1.00

1 - Specificity
Progesteron

Table (11) Relation between E2 and Progesterone at day of HCG versus type of infertility among both groups .

Variables Infertility z P
Non pregnant lry 2ry

E2 422242096 4319+1588 0.1 >0.05 NS
P 2+1 1.7+0.8 0.6 >0.0 NS
Pregnant

E2 3009+1353 4795+3992 1.3 >0.05 NS
P 0.85+0.29 0.83+0.06 0.2 >0.05 NS

This table shows that no significant relation versus type of infertility by using Mann Whitney test.
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4. Discussion

Progesterone (P4) and estradiol (E,) are required for
successful conception, both to prepare the endometrium
for blastocyst implantation and pregnancy. During IVF
cycles, the endometrium and embryo are exposed to
supra-physiological concentrations of estradiol and
progesterone during ovarian stimulation, which could
influence pregnancy outcomes [22].

E, initiates hypertrophy and hyperplasia of
endometrial epithelia, but its role in the luteal phase
remains poorly understood. How E, influences
endometrial synchronization and blastocyst implantation
is also not well described [4].

Progesterone transforms the E,-prepared
endometrium into a secretory tissue and creates a
hospitable environment for embryo attachment .The
effects of elevated progesterone and estradiol on the day
of HCG administration on pregnhancy outcomes is a
controversial topic. However, the researches on these
effects are scarce. Previous studies on the relationship
between sex hormones and pregnancy outcomes are
limited to elevated progesterone or estradiol
concentrations separately, not in combination. Some
studies have mentioned that elevated progesterone
concentrations often accompany elevated estradiol
concentrations [5].

The purpose of this study is to evaluate the relation
progesterone (P4) levels on the day of human chorionic
gonadotrophin (HCG) administration and pregnancy rate
in ICSI cycle.

Our data was conducted in private centers for ICSI,
during period from March 2018 to February 2020;
included 140 patients underwent IVF as a treatment of
infertility.

We reported that Age, weight and BMI were higher
in non-pregnant group than pregnant group as shown in
table 8, that the mean age in pregnant group was
(27.8+2.5) and non pregnant group (30.7+2.5), the mean
weight in pregnant (75+10) and in non-pregnant
(76.1+1.7), the mean BMI in pregnant group was
(29.3+7) and in non-pregnant group (29.6+7), but the
difference was statistically non-significant for all.

The major findings in the study of [6] on ART
patient population of over 45,000 embryo transfers
concluded that Failure to achieve a clinical intrauterine
gestation increased significantly with advancing age and
increasing BMI.

These findings are in agreement with other studies
showing a progressive decline in pregnancy rates with
rising obesity [2,3,5,8].

We also reported that AFC in pregnant was (10.3+2)
& in non pregnant (11.5+3), FSH in pregnant was
(5.9+1.6) & non pregnant (6.2+1), LH in pregnant was
(5+1)& in non pregnant (5+2), E2 in pregnant was
(39+19) & in non pregnant (40.5+20) but the difference
was statistically non significant.

Sharara et al. [9,10] showed that AFC did not change
after pituitary down-regulation.

In accordance with [11] demonstrated that AFC
determined on day 6 or 7 after gonadotrophin stimulation

was predictive of the ovarian response. Similarly, the
combination of AFC on day 3 and day 7 had high
positive and negative predictive values of ovarian
response during IVF treatment [12].

Low numbers of ovarian antral follicles (<10 total
follicles with a diameter between 2 and 10 mm) indicates
reduced ovarian reserve and diminished chance for
pregnancy after ART [13].

Basal FSH concentration measured prior to the
treatment cycle is widely used in many IVF programmes.
A meta- analysis [14] showed that the performance of
basal FSH concentration for predicting poor response
was moderate and the performance for predicting no
pregnancy was poor. Screening for elevated FSH
concentrations is of no additional value in the prediction
of fecundity in a general subfertility population with
ovulatory menstrual cycles [15].

A systematic review of tests predicting IVF outcome
by [14] has shown that the measurement basal FSH in
regularly cycling women is accurate in the prediction of
non-pregnancy only at very high threshold levels.

Some publications have found no effect and have
questioned the value of measuring LH [16].

On the contrary, studies have shown that low LH
concentrations were associated with negative treatment
outcomes [17].

It has been reported that mid-follicular phase levels
of circulating E2 and LH is of significance for the
outcome of assisted reproductive treatment (ART) after
long GnRH agonist protocol and FSH stimulation, and
that the results correlate with the regimen of
desensitization [intranasal (i.n.) versus subcutaneous
(s.c.) administration] and with the type of gonadotrophin
used (hMG versus rFSH) [18].

In our study, we also found that pregnancy rate in
primary infertility was 80% & in secondary infertility
was 20% and according to duration of infertility who
came pregnant was (4.2+2) & in non pregnant was
(4.2+1). But no statistically significant difference
between both groups as regard type of infertility and
duration.

Previous pregnancy had a significantly positive
impact on the chance of success with I\VF with the effect
being stronger for pregnancies resulting in a live birth.
This positive association with previous live birth was
even stronger if it had followed IVF pregnancy [19].

While duration of infertility has been shown to be
associated with the chance of spontaneous pregnancy, its
impact on the chance of success with IVF treatment has
been less clear, were able to show in their analysis of
factors affecting outcomes in IVF that there was a
significant decrease in age adjusted live-birth rates with
increasing duration of infertility [20].

We also reported that duration of induction in
pregnant was (12.9+3) & in non pregnant was (11.5+2).
So that pregnanat cases had a longer duration of
induction compared to non pregnant group with
significant difference between both groups.

This was in agreement with a study by [20] which
demonstrated that prolonged Gonadotropin stimulation
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more than 16 days is a valuable alternative before
cancellation of the IVVF cycles for follicular development
retardation during COH. Good clinical outcome can be
achieved including pregnancy rate, implantation rate and
delivery rate.

Prolonging administration FSH on the unexpectedly
poor ovarian responders could increase number of
oocytes retrieved, reduce number of cancelled cycles and
improve IVF outcomes [22].

Also we found that retrieved oocytes in pregnant was
(9+4) & in non pregnant was (12+6), fertilized oocyte in
pregnant was (5+2) & in non pregnant was (6+3),
endometrial thickness in pregnant was (10+5) & in non
pregnant was(11+4), there is no statistically significant
difference between both groups .

This agrees with [23] who found no association
between total numbers of follicles with high pregnancy
outcome. Also, [24] in their meta-analysis found that the
total oocyte number is clearly poor for predicting
pregnancy. They believed that this test merely represents
the quantitative aspect of ovarian reserve and the
occurrence of pregnancy in IVF is largely dependent on
oocyte quality.

However, this disagrees with [23] who demonstrated
that pregnancy rates increased when more oocytes were
retrieved. This is due to the fact that increase total
number of oocyte retrieved lead to increased number of
embryos developed which give more chances in selecting
the best embryos to be transferred.

Some authors did not show a significant correlation
between endometrial thickness and pregnancy rates in
IVF patients [25].

While others demonstrated endometrial thickness is
significantly higher in pregnant women compared to
non-pregnant [29,30,26].

Also we found that progesterone in pregnant was
(0.9+0.2) & in non pregnant was (2.1+0.6), E, in
pregnant was (3326+1909) & in non pregnant was
(4412+1965), the pregnant cases had a lower level of
progesterone compared to non- pregnant group with
significant difference, On the other hand there is no
statistically significant difference between both groups in
relation to the estradiol concentrations on the day of
HCG administration.

As regard to progesterone concentrations, the data
showed that an increase in progesterone on the day of
HCG administration impairs pregnancy rate.

This was in agreement with a study by [27], they
reported that increase in progesterone on the day of HCG
administration impairs pregnancy, implantation and live
birth rates.

Also, 1045 GnRH agonist cycles by [28] and further
confirmed the current study [29], in which 251 infertile
patients undergoing [VF/embryo transfer with the
uniform GnRH agonist down-regulation and stimulation
were prospectively studied. All the cycles were grouped
according to serum progesterone concentration on the
day of HCG administration. The pregnhancy rate was
significantly lower (25.9 versus 48.75%; P < 0.001) in
the elevated progesterone group.

M.A.Noseir, M.A.EI-Noury, T.1.Edris and A.R.Mohamed

This study shows that (P4) elevation leads to a
significant decrease in implantation rates and ongoing
pregnancy rates in all ovarian responses to COH (30).

Papanikolaou et al. [31], 628 infertile women
undergoing a GnRH antagonist/recombinant FSH
treatment also demonstrated that even a modest raise in
progesterone during the follicular phase had detrimental
effects on the implantation potential of a high-quality
cleavage-stage embryo.

Bosch et al, [32] showed elevated serum
progesterone concentrations on the day of HCG
administration was associated

with reduced ongoing pregnancy rates. In
particular,serum progesterone concentrations of 1.5
ng/ml was associated with lower ongoing pregnancy
rates following IVF/ICSI cycles irrespective of the
GnRH analogue used for pituitary down-regulation.

The mechanism by which increases in serum
progesterone may impact on pregnancy rates is unclear,
with data suggesting that elevated progesterone levels
may impair endometrial receptivity rather than oocyte
quality [33].

Moreno et al. [34] reported that progesterone
elevation aPPeared to be linked to lower implantation
rates in some women, [35] described progesterone
elevation in GnRH antagonist cycles and concluded that
it affects the implantation rate when the antagonist is
administered later in the follicuiar phase.

Papanikolaou et al. [36] analysed 628 infertile
patients. Progesterone increase on the day of HCG
administration impaired pregnancy outcome in day-3
single-embryo transfers, while it had no effect on day-5
single blastocyst transfer. It was thought that the extreme
progesterone concentration affected the embryo-
endometrium cross-dialogue.

However, a meta-analysis suggests that the increase
in circulating progesterone levels does not correlate with
cycle outcome in terms of pregnancy rate [36].

Martinez et al., [37], have not found that probability
of pregnancy decreased significantly when serum
progesterone was above a threshold concentration on the
day of HCG administration.

Melo et al. [38] reported 120 patients in 240 donated
oocyte cycles, two cycles per woman, which included
one normal and another premature luteinization
(progesterone elevation). The recipients' IVF-embryo
transfer pregnancy rates were similar, whether the cycle
involved progesterone elevation or not. This result points
out that progesterone elevation had no influence on
fertilization and embryo quality

In the case of estradiol, our results showed no
association between estradiol levels and pregnancy
achievement,

This is in agreement with [39] used 25th and 75th
percentiles to divide the patients into three groups
according to estradiol concentrations on the day of HCG
administration (<1142, 1142-2446 ,>2446 pg/ml). Their
results showed that in patients with estradiol
concentrations higher than the 75" percentile (estradiol
concentration >2446 pg/ml), the pregnancy
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rates remained the same as compared with the
medium and lower percentile group, although the
embryo quality was better than the two other groups.

The systematic review by [40] has shown that E,
levels do not affect treatment outcome in GnRH agonist
down-regulated IVF/ICSI cycles.

Other results show that there is still no consensus
concerning any adverse role of elevated peri-
implantation E2 levels on IVF outcome. However, that
there is a threshold peak E2 level above which pregnancy
and implantation rates are decreased, but this threshold is
likely to be 5,000 pg/mL from the results and other
publications [22].

However,this disagrees with [20] who demonstrated
that a high serum E2 level had a negative effect on
endometrium may account for the lower implantation
and pregnancy rates.

The results of the study by [22] suPPort that
increasing E; levels on the day of hCG administration are
associated with improved pregnancy rates when embryo
transfer is performed on Day 5.

Two studies suggested that the higher the estradiol
concentrations, the higher was the probability of
pregnancy [42] and In contrast five out of nine studies,
including 1875 patients (55.9%), did not suPPort the
presence of an association between estradiol on the day
of HCG administration and pregnancy achievement [41,
9,4,21].

Two more studies suggested that the higher the
estradiol concentrations on the day of HCG
administration, the lower was the probability of
pregnancy [42,23].

Also we found that there is positive correlation
between progesterone level versus number of retrieved
and fertilized oocytes.

This agrees with [2] that found progesterone levels
correlate positively with the number of mature follicles
and with E2 levels on the day of hCG.

Also other study showed that although (P4) elevation
on the day of hCG was inversely associated with the
probability of pregnancy, the numbers of total oocytes
and mature oocytes retrieved were higher in the elevated
(P4) group. Moreover, it did not aPPear to have a
negative effect on oocyte performance in terms of
fertilization, cleavage rates,and ongoing pregnancy rates
in FET cycles regardless of different ovarian responses
[30].

In accordance with [38] reported that progesterone
elevation had no influence on fertilization and embryo
quality.

Ze Wu et al. [30], noticed that the number of
retrieved oocytes in the high progesterone only group
was similar with the normal group.

5. Conclusion

According to our study we found that an increase in
serum progesterone levels on the day of HCG
administration in GnRH agonist protocol was detrimental
to IVF pregnancy outcome by reducing clinical
pregnancy
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