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ABSTRACT 
 

Our aim was to investigate the effect of different progesterone (P4) at day of triggering HCG on the 
outcomes of ICSI with fresh embryo transfer in cases who underwent controlled ovarian stimulation 
(COS). Pituitary desensitization done either with long agonist or antagonist pituitary desensitization 
protocols, then analyzing the effect of serum P4-hCG level on ICSI-fresh embryos transfer 
outcome including; number and quality of retrieved oocytes (OR), embryo number (ER) & quality 
and ongoing pregnancy outcomes. The cases are which continued their pregnancy till 12 weeks, 
aborted cases, ectopic pregnancy & cancelled cases (for different reasons).  
Materials and Methods: This prospective cohort study was carried on 120 cases who underwent 
ICSI cycles for different causes and types of infertility. Controlled ovarian stimulation (COS) 
protocol and pituitary down-regulation either by; GnRH long agonist /antagonist protocols then, 
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fertilization, embryo grading, embryo transfer and hormonal luteal support was done. Blood 
samples were taken on the day of hCG administration to measure P4 in all cases. All patients who 
got pregnant and continue till 12 weeks, they were categorized into 3 subgroups as regard serum 
P4 level: Group A: (P4< 0.5 ng/ml), Group B: (P4=O.5-I.5 ng/ml) & Group C: (P4 >I.5 ng/ml) and 
correlated with their ICSI outcome. The outcomes of ICSI-ET cycles in those cases were compared 
with 3 groups of P4 levels in the controlled ovarian stimulation with two protocols. 
Results: P4 level had insignificant relation with number and quality of retrieved oocytes, fertilized 
embryo number and quality and endometrial thickness regardless the protocol of COS. The low 
and high levels of P4 both, had a detrimental effect on CPR, meanwhile, with no harmful impact on 
the ongoing pregnancy rate was noticed, regardless the protocol of ovarian stimulation. P4-hCG 
isn’t considered to be the only predictive measure of ICSI outcome. Highest CRP was noticed in 
cases with P4 level (0.5-I.5 ng/ mI) regardless the type of protocol used. 
 

 

Keywords: Progesterone level; PPR; GnRH Agonist/ antagonist; HCG; ICSI-ET; CPR. 
 

1. INTRODUCTION 
 
Infertility is common and the global burden 
remains high over the years. The NICE in 2013 
recommended ICSI as the definitive 
management for unresolved infertility after other 
treatments had failed. IVF may be used to 
manage female or male fertility issues. In the 
1980s, was the 1

st
 use of GnRH analogues that 

reduced the cancelation rate and improved the 
ICSI outcomes. Without this, premature 
progesterone rise (PPR) occurs in 20–25% 
cycles due to the positive feedback effect of high 
E2 levels. Since the early 1990s, there was 
ongoing debate about the impact of preovulatory 
P4 on ICSI outcome. Its impact has been highly 
controversial for several years, with some studies 
reporting a negative effect on cycle outcome 
when premature progesterone rise.  But the most 
important question is if this PPR are used, does it 
have any effect on pregnancy rate, abortion in 
assisted reproductive technique, ART, cycles or 
not?  [1-6]. 
 
Recently, the ovarian response may be of great 
importance when considering the PPR; so 
ovarian response must be taken in consideration, 
rather than P4 level only, when considering the 
reasons for PPR [7]. Venetis et al. mentioned 
that PPR was associated with a significantly 
decreased pregnancy rate, regardless the GnRH 
analogue used [8,9]. Bosch et al. found in all 
protocol types a threshold of P4 > 1.5 ng/ ml 
deleterious on results, with levels of P4 
recovered higher noticed in agonist protocol than 
antagonist [10]. 
   
Until now, not many previous trials have 
attempted to evaluate whether low progesterone 
levels may impair PR following IVF or not. The 
only trial with similar results (lower pregnancy 
rates in the low progesterone range) was 

performed by Levy et al., in 254 patients 
undergoing COS with GnRH-agonist pituitary 
suppression [11]. As oocyte quality in patients 
with low P4 values seems to be unaltered, one 
can postulate that the reduced live birth rate may 
be due to eitherreduced luteinization, altered 
transferred embryos or both. Finally, the low P4 
levels may also be a confounding factor of 
another mechanism that hinders late follicular P4 
production and pregnancy after IVF [12]. 
 

2. METHODS 
 

This prospective, observational study had been 
conducted on 120 patients attended to the IVF 
clinic in obstetrics and gynecology department in 
Tanta University hospital and private centers for 
a period at 24 months, conducted on infertile 
couples for whom ICSI will be chosen as a line of 
treatment. 
 

2.1 Inclusion Criteria 
 

Female age was ranged from 20-30 years, BMI 
ranged from 20-28 kg/m2. Patients who had 
primary or secondary types of infertility and/or 
male subfertility as regard of type & cause of 
infertility. Patients with previous failed trails of 
IVF/ICSI were included. 
 

2.2 Exclusion Criteria 
 

Patients suffering of uterine factor like Asherman 
syndrome and fibroids, Endometriosis, severe 
male infertility & Endocrine disorders such as 
abnormalities in thyroid function.  
 

Detailed full history was taken. General 
examination like vital signs including blood 
pressure (mm hg), pulse (/min), temperature (c) 
height (cm), weight (kg) and demographic data 
had taken. Abdominal, chest and pelvic 
examinations had been done. Investigations like 
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Blood samples for hormonal profiles including 
basal FSH, LH and E2 level at D2 of the cycle, 
serum AMH level, TSH & prolactin level & Peak 
estradiol and P4 level on the day of triggering.  
 

2.3 Controlled Ovarian Hyperstimulation 
Protocol 

 

The use of long agonist protocol, antagonist 
protocol on each patient is usually based on the 
physician’s decision. After Gonadotropin 
stimulation patients fall under 3 categories based 
on their response: high, intermediate and poor 
responders. Gonadotropin stimulation using 
recombinant FSH (R-FSH) or urinary HMG had 
been administrated on 2nd day of cycle. The 
dosages had been individualized by physician for 
each case as regard the age, body mass index, 
anti-mullerian hormone, FSH level and antral 
follicular count on 2

nd
 or 3

rd
 day of cucle. Cases 

were monitored by transvaginal ultrasound 
folliculometry & serum E2 assay. 
 

2.4 Pituitary Down-Regulation 
 

2.4.1 GnRH antagonist 
 

It had been done either by GnRH antagonist, in 
form of daily administrations of either Cetrorelix 
or Ganirelix which had been started on D6 of 
ovarian stimulation & continued till HCG injection.  
TVS had been performed on day 7 of the cycle. 
Repeat scans had been performed every 1, 2 or 
3 days according to follicular growth rate and 
blood samples for P4 assay had taken in the day 
of triggering.    
 

2.4.2 GnRH agonist long protocol 
 

The patients underwent down-regulation by 
receiving 0.1 mg Triptorelin during mid-luteal 
phase of the previous cycle (day 21). R-FSH 
and/or purified hMG had been used at doses 
according to BMI, age and the number of follicles 
in both ovaries. The FSH & hMG dose had been 
adjusted according to ovarian response. The 
criteria to determine the time for hCG triggering 
(5000 IU or 10,000 IU, (Choriomon or Pregnyl) 
was the presence > 2 follicles and which should 
be ≥I8 mm in diameter. Oocyte collections had 
been performed transvaginally, 36 hours, after 
triggering. 
 

2.5 Grouping of Patients as Regard the P-
HCG Level 

 

Group A: low level (P4< 0.5 ng/mI). Group B: 
intermediate level (P4= 0.5- 1.5 ng/mI). Group C: 

high level (P4 > 1.5 ng/mI) [8,9,13,14,15,16].  We 
conducted ICSI and fresh embryos transfer. 
Oocyte pickup was done 36 hours after hCG 
administration. The fertilization was verified 16 
hours later by microscopy.  G1 & 2 embryos 
were transferred and only those ones will be 
frozen. ET was done under USG guidance on 
Days 3, 4 or 5 after OR. 2-3 embryos were 
transferred for each woman. Vaginal 
progesterone pessaries 400 mg twice daily 
(Cyclogest 400 mg or Prontogest 400 mg). Then, 
pregnancy test was done. If pregnancy test was 
positive, it was confirmed by hearing fetal heart 
sounds at 7 weeks by TVS, then we continued 
the observation of patients till 12 weeks of 
gestation. If pregnancy test was negative, it had 
been stopped. 
 

2.6 Progesterone Hormone Assays 
 
Serum P4-HCG level by using COBAS e 411 
Fully automated electrochemiluminescence 
immunoassay analyzer (Roche Diagnostic, 
Germany). All cases in the study had a usual 
ICSI-ET treatment and no extra intervention or 
blood investigations had been done. Data were 
obtained from computerized databases.  
 
No potential risks were considered while 
undergoing ICSI and taking samples for 
hormonal assay. And the potential risks of ICSI-
ET were explained to all participants before 
starting of COH.  
 

3. RESULTS 
 
The sample of the selected patients ranged 
between 20-30 years old, and 20-28 kg/m2 for 
BMI. There was no significant relation between 
patients’ demographics and different P-hCG 
levels.  
 
The study cases divided into 3 groups as regard 
the P-HCG level (ng/ml) 
 
There was no significant statistical relation 
between infertility conditions and different P-hCG 
levels (ng/ml) in both GnRH long agonist/ 
antagonist protocol (Tables 2,3). 
 
In the cases of antagonist stimulation protocol, 
there was no significant statistical relation 
between the basal (FSH, LH, and E2) hormones 
and AMH hormone with different P-hCG levels, 
as shown from p-values (0.948, 0.249, 0.089 and 
0.096) respectively (Table 4). 
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Table 1. The distribution of the causes, the type of infertility and the number of failed ICSI 
among the study cases 

 
Percent % No. of cases Factors type  
40.80 % 49 Male Cause of Infertility 
34.20 % 41 Female 
17.50 % 21 Combined 
7.50 % 9 Unexplained 
72.50 % 87 Primary type Type of infertility 
27.50 % 33 Secondary type 
86.70 % 104 Zero N. of failed ICSI 
10.80 % 13 once 
2.50 % 3 > twice 

 
Table 2. The relation between factor of infertility, type & the number of failed ICSI and P-hCG 

levels (Group A, B and C) in antagonist stimulation protocols 
 

P-value X2 Total Group C Group B Group A Antagonist 
protocol 

 

0.300 7.228 37 (43%) 15 (39.5%) 17 (53.1%) 5 (31.3%) Male Factor 
of 
Infertility 

25 (29.1%) 10 (26.3%) 10 (31.3%) 5 (31.3%) Female 
17 (19.8%) 9 (23.7%) 5 (15.6%) 3 (18.8%) Combined 
7 (8.1%) 4 (10.5%) Zero (%) 3 (18.8%) Unexplained 

causes 
0.350 2.101 64 (74.4%) 30 (78.9%) 21 (65.6%) 13 (81.3%) Primary type Type  of  

Infertility 22 (25.6%) 8 (21.1%) 11 (34.4%) 3 (18.8%) Secondary 
type 

0.163 6.530 75 (87.2%) 35 (92.1%) 25 (78.1%) 15 (93.8%) Zero No. of 
failed 
ICSI 

9 (10.5%) 3 (7.9%) 6 (18.8%) zero once 
2 (2.3%) zero 1 (50%) 1 (50%) twice 

  86 (100%) 38 (44.2 %) 32 (37.2%) 16 (18.6%) Total N. (%) 
P-hCG- progesterone level on day of triggering; X2- Arithmetic mean value; P value- significance unit 

 

Table 3. The relation between factor, type of infertility & the number of failed ICSI and P-hCG 
levels in long agonist stimulation protocols 

 
P-value X

2
 Total Group C Group B Group A Long agonist 

protocol 
 

0.575 4.763 12 (35.3%) 4 (33.3%) 5 (29.4%) 3 (60%) Male 

F
a
ct

o
r 

o
f 

In
fe

rt
ili

ty
 

16 (47.1) 7 (58.3%) 8 (47.1%) 1 (20%) Female 
4 (11.8%) Zero 3 (17.6%) 1 (20%) Combined 
2 (5.9%) 1 (8.3%) 1 (5.9%) Zero 

 
Unexplained 

0.185 3.378 23(67.6 %) 10 (83.3%) 9 (52.9%) 4 (80%) Primary type 

T
yp

e
  

o
f 
 

In
fe

rt
ili

ty
 

11 (32.4%) 2 (16.7%) 8 (47.1%) 1 (20%) Secondary 
type 

  29 (85.3%) 12 (100%) 12 (70.6%) 5 (100%) Zero 

N
. 

o
f 

fa
ile

d
 

IC
S

I 

4 (11.8%) zero 4 (23.5%) zero Once 
1 (2.9%) zero 1 (5.9%) zero Twice 

  34 (100%) 12 (35.3%) 17 (50%) 5 (14.7%) Total N. (%) 
 
In the cases of long agonist group, no              
significant statistical relation between                       
basal (FSH, LH, and E2) hormones and                  

AMH hormone with different P-HCG levels,                
as shown from p-values (0.304, 0.927, 0.471 and 
0.129) respectively  (Table 4). 
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Table 4. Relation between the endocrinal profile of the study cases and P-hCG (ng/ml) in both 
protocols 

 
P. value F. test Group C Group B Group A Hormones Protocol 
0.948 0.053 4.87+1.97 5.02+1.70 5.00+2.44 Basal FSH (mliu/ml) 

A
n
ta

g
o
n

is
t 

0.249 1.415 5.43+2.34 5.02+1.60 4.43+1.89 Basal LH (mliu/ml) 
0.089 2.486 45.45+4.38 44.03+3.92 42.75+4.52 Basal E2 (pg/ml) 

0.096 2.416 2.54+1.31 2.86+1.27 2.01+ 1.13 AMH (ng/ml) 
0.304 1.239 4.33 + 1.27 5.41 + 2.73 4.00 + 2.00 Basal FSH (mlIU/ML) 

L
o
n

g
 

a
g
o

n
is

t 0.927 0.076 5.77 + 2.07 5.85+ 2.40 5.40 + 2.41 Basal LH (mliu/ML) 
0.471 0.772 46.08 + 5.42 45.88 + 3.28 43.00+8.12 Basal E2 (ng/ml) 

0.129 2.192 2.87+1.26 2.00+0.96 2.56+1.25 AMH (ng/ml) 
F test-  Anova test 

 
Table 5. The relation between the quality of OR among the different P-hCG groups, in long 

agonist/antagonist protocols 
 

P. Value F. test Group C Group B Group A Quality of OR Protocol 
0.610 0.498 3.22+1.40 3.61+2.39 3.07+2.01 M1 

A
n
ta

g
o
n
is

t 0.077 2.647 5.79+2.26 4.88+2.80 4.00+3.46 M II 
0.604 0.508 3.12+2.19 2.71+1.87 3.42+1.83 GV 

0.156 1.984 3.08+1.88 2.06+1.29 1.750+0.96 M1 

L
o
n
g

 
a
g
o
n

is
t 

0.752 0.288 5.50+3.10 5.53+3.24 4.25+2.63 M II 
0.792 0.235 3.42+1.24 3.42+2.07 4.00+1.87 GV 

MI- good quality of retrieved oocytes; MII- best quality of OR; GV- poor quality of OR. 
 

Table 6. The relation between the qualities of embryos transferred among the different P-hCG 
groups in long agonist/antagonist protocols 

 

P. Value F. test Group C Group B Group A Quality of embryos transferred  
0.878 0.130 3.76+2.01 3.73+2.19 4.09+1.92 GA 

A
n
ta

g
o

n
is

t 0.631 0.464 2.47+1.25 2.11+1.28 2.25+1.29 GB 
0.316 1.240 1.90+1.10 1.25+0.46 1.00+0.01 GC 
0.904 0.102 3.83+1.69 4.00+2.33 3.50+1.29 GA 

L
o
n
g
 

a
g
o
n

is
t 

 0.786 0.243 2.67+1.49 2.75+1.48 3.33+1.52 GB 
0.368 1.074 1.63+0.74 1.29+0.49 1.00+0.01 GC 

GA- best quality of transferred embryos, GB- moderate type, GC- poor type 
 

Table 7. Distribution of the high-quality OR (M II) & high-quality embryos transferred (GA) 
among the study cases in both stimulation protocols and their relation with the different P-

hCG 
 

P. Value X
2
 Group C Group B Group A The high 

quality OR&ET 
Protocol 

0.195 29.70 220  
(50%) 

156  
(35.5 %) 

64  
(14.5%) 

M II  
(440 ) 

A
n
ta

g
o
n

is
t 

0.350 19.70 143 
(47.7%) 

112  
(37.3%) 

45 
(15%) 

GA  
(300) 

90.916 10.46 66  
(37.3%) 

94  
(53.1%) 

17  
(9.6%) 

M II  
(177) 

L
o
n

g
 

a
g
o

n
is

t 
 

0.803 11.10 46 
(37.1%) 

64 
(51.6%) 

14 
(11.3%) 

GA 
(124) 

 

Regarding the quality of the OR and quality of 
embryos transferred in the work, there was no 
significant statistical relation OR and quality of 
embryos transferred and different P-hCG levels, 

despite of rise of number of OR with rise of P4 
level, regardless the type of stimulation protocols 
(Tables 5,6). 
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As regard the relation between the high quality 
OR/ET and P-hCG levels, in the antagonist 
protocol group, the high quality OR (M II) was 
highest incidence in group C, 50%, also the high-
quality ET, (GA) was highest in the same group, 
47.7%. In the long agonist protocol group, the 
high quality OR (M II) was highest occurrence in 
group B, 53.1%, also the high-quality ET (GA) 
was highest occurrence in the same group, 
51.6%, and there was no significant statistical 

relation between the high quality OR & the high-
quality ET and different P-hCG levels, regardless 
the COS protocols (Table 7). 
 
As regard relation between P-hCG and ICSI 
pregnancy outcomes in patients underwent COH 
with long agonist/ antagonist protocol, there was 
no significant statistical relation between ongoing 
PR (in cases who did/not get pregnant after ET) 
and different P-hCG levels (Tables 9,10). 

 
Table 8. ICSI outcomes (CPR & ongoing pregnancy rate) among the study cases in both 

stimulation protocols 
 

Non-Pregnant Pregnant Protocol 
Postponed 
as Freezing 
of Embryos 

Cancelled 
cycles 

Negative 
pregnancy 
test 

Ectopic 
pregnancy 

Abortion Pregnant 
continued till 
12Ws 

16 (34.8%) 12 (26.1%) 18 (39.1%) Zero 15 (40%) 24 (60%) N  
(%) 

A
n
ta

g
o

n
is

t 
 46/86 40 /86 Total 

11 (64.7%) 2 (11.8%) 4 (23.5%) Zero  7 (41.2%) 10 (58.8%) N  
(%) 

L
o
n
g
 

a
g
o
n
is

t 

17/34 17/34 Total 
 

Table 9. The relation between the ICSI outcomes (CPR & Ongoing pregnancy) and different P-
hCG levels (in antagonist protocol) 

 
Non-Pregnant Pregnant Antagonist 

Postponed 
as Freezing 

Cancelled 
cases 

Negative 
pregnancy 
test 

Ectopic 
pregnancy 

Abortion Pregnant 
continued 
till 12Ws 

1 (7.7%) 8 (61.5%) 4 (30.8%) Zero % 2 (66.7%) 1 (33.3%) Group A 
1 (14.3%) 2 (28.6%) 4 (57.1%) Zero % 11 (44%) 14 (56%) Group B 
14 (53.8%) 2 (7.7%) 10 (38.5%) Zero % 3 (25%) 9 (75%) Group C 

46/86 40/86 Total 
16.773 2.181 X2 
0.002** 0.336 P. value 

 
Table 10. The relation between ICSI outcomes (CPR and ongoing PR) and different P-hCG 

levels (in long agonist protocol) 
 

Non-Pregnant Pregnant Long agonist 
Postponed 
as Freezing 
of embryos 

Cancelled 
cases 

Negative 
pregnancy 
test 

Ectopic 
pregnancy 

Abortion Pregnant 
continued till 
12Ws 

P-HCG 
Groups 

Zero % 1 (50%) 1 (50%) Zero % 2 (66.7%) 1 (33.3%) Group A 
2 (40%) 1 (20%) 2 (40%) Zero % 4 (33.3%) 8 (66.7%) Group B 
9 (90%) Zero % 1 (10%) Zero % 1 (50%) 1 (50%) Group C 

17/34 17/34 Total 
8.655 1.174 X2 
0.070 0.556 P. value 
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Table 11. The relation between CPR and P-HCG among the study cases in both stimulation 
protocols 

 
Group C Group B Group A   
12/38 25/32 3/16 Total 

(86 case) 

A
n
ta

g
o
n
is

t 

31.6 % 78.1% 18.8% CPR 
21.218 X2 

0.001** P. value 

2/12 12/17 3/5 Total (34 case) 

L
o
n
g
 

a
g
o
n
is

t 

16.7 % 70.6% 60% CPR 
8.416 X

2 

0.015* P. value 
 

Table 12. The distribution of the study cases as regard the ovarian response to COH 
 

Range Mean + SD Percent  % No. of cases Ovarian response Groups 
(no. of OR) 

1 – 4 3.36 + 1.03 9.2% 11 Low Responders (<5 OR) 
5 – 15 9.54 + 2.21 69.2% 83 Good Responders (5-15 OR) 
6 – 32 20.35 + 3.90 21.7 % 26 High Responders (>15 OR) 

 
Table 13. Relation between the ovarian response in the study cases and CPR at different P-

HCG levels (in antagonist protocol) 
 

Group C Group B Group A Antagonist  
----- 1/3 1/7 Total(10 Cases) 

P
o
o

r 
R

e
sp

o
n

d
e
rs

 ----- 33.3 % 14.3 % CPR 
0.476 F. test 
1.000 P. value 

11/23 22/27 2/8 Total (58 Cases) 

G
o

o
d
 

R
e
sp

o
n

d
e
rs

 47.8 % 81.5 % 25 % CPR 
10.723 F. test 
0.005* P. value 

1/15 2/2 Zero/1 Total(18 cases) 

H
ig

h
 

R
e
s
p
o
n

d
e
rs

 6.7 % 100% Zero % CPR 
11.280 F. test 
0.004* P. value 

 
Table 14. Relation between the ovarian response in the study cases and CPR at different P-

hCG levels (in long agonist protocol) 
 

Group C Group B Group A Long Agonist  
----- ----- Zero/1/1 Total (one case) 

P
o

o
r 

R
e
s
p
o
n

d
e
rs

 ----- -------- Zero % CPR 
--------- F. test 
-------- P. value 

1/5 11/16 3/4 Total  (25 cases) 

G
o

o
d
 

R
e
sp

o
n

d
e
rs

 20 % 68.8 % 75 % CPR 
4.219 F. test 
0.121 P. value 

1/7 1/1 Zero /Zero Total 
(8 cases) 

H
ig

h
 

R
e
sp

o
n
d

e
rs

 

14.3 % 100 % Zero % CPR 
3.429 F. test 
0.064 P. value 
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Our study cases in group A, low P-hCG, had 
least CPR (18.8%), when compared with the 
other 2 groups, in antagonist protocol group. Also 
CPR was decreased (60%) in the same low P4 
group, (group C), in cases used long agonist 
protocol. There was significant statistical relation 
between CPR & different P-hCG levels, in cases 
underwent ICSI, in both protocols. CPR was best 
in incidence in group B,78.1% in antagonist 
protocol and 70.6% in long agonist protocol if 
compared with other groups A&C. CPR were 
decreased in low, group A and also decreased in 
high, group C, regardless the COS used (Table 
11). 
 

There was no significant statistical relation 
presented between different P-HCG levels and 
CPR in this poor responder. In the good 
responders, CPR was (highest in group B), 
81.5%. There was significant statistical relation 
presented between different P-HCG levels and 
CPR in good responders. Meanwhile, in the 
higher responders, CPR was (highest in group 
B), 100%. There was significant statistical 
relation presented between them, but it was with 
very little significance, in group A as there were 
no cases, P4 <0.5 ng/ml. 
 

The cases in long agonist protocol, there was no 
cases belonged to in the poor responders group. 
In the good responders, CPR was highest in 
group B (68.6%). There was no significant 
statistical relation presented between them. And 
in the higher responders, CPR was highest in 
group B (100%). There was no significant 
statistical relation presented between them, in 
long agonist protocol (Table 14). 

 
4. DISCUSSION  
 
The debate whether this subtle PPR adversely 
affects ICSI outcome is still ongoing [17].  There 
was no significant statistical relation between 
infertility conditions, demographics of the study 
cases and different P-hCG levels (ng/ml) in both 
protocols in our study and that can be confirmed 
by recent clinical study carried by, Jawa Ashmita 
et al. in 2018, [18]. Also our results were 
matched with what Swati G et al. [19] P.C. 
Huang et al. in 2015, [20], Kinnari Vilaschandra 
et al, in 2018, all mentioned that, there was no 
significant correlation between age, BMI, 
hormonal profile of patients and  type of infertility 
of patients and P4 levels among the study cases 
[21]. 
 

Abuzeid et al. [22], Fanchin et aI. [23] Hajishafiha 
et al. [12] they reported, that there was no 

significant statistical relation was observed 
between the mean number of OR, ovum quality, 
number of ET and quality of embryo based on 
different P-hCG, regardless the GnRH analogues 
used.  
 

In agreement to Griesinger et al. in 2013 and Xu 
et al, & Abuelghar et al, in 2013. [6] Reported 
that in spite of the number of retrieved oocytes 
raised with PPR, there was no significant relation 
between them. They suggested that P level don’t 
affect oocytes quality [24-29]. 
 

Our results showed that the PPR didn’t have a 
detrimental effect on embryo number or quality, 
and that result seemed comparable to those of 
previous study in 2016 by Lu et al., [30] & 
Elgindy et al, & Papanikolaou et al. [31].  In 
contrast to Hoffman et al., as they observed that 
in cases had ICSI with high or low P4-HCG and 
in patients who received oocytes donated from 
women with high or low P4, that P-HCG may 
affect it as an ovarian event, with adverse effects 
on oocyte number, quality & fertilization [32].   
 

As regard the effect of P-hCG levels on CPR in 
both protocols, there was significant statistical 
relation between CPR & different P-hCG levels. 
CPR were decreased in low, group A and also 
decreased in high, group C, regardless COS 
protocol used. Our results showed that the low 
level was the same as the high level of P-hCG 
associated with detrimental consequences on 
ICSI outcomes and adverse effect on CPR. This 
was supported by clinical study done by, Li M et 
al [33].   
 
Swati G et al, mentioned that CPR were 
inversely proportional to serum P4-hCG. our 
results were closely similar to those results, with 
discrepancies between them and ours due to 
diversities in P4 cut–off level and COS              
protocols [19]. On the other hand, the results 
were in contrast with the study by Abuzied et al. 
[22]. 
 
Melo et al, reported, that no significant 
differences in CPR in cases with or without an 
elevated P-hCG, [34] also, in disagreement with 
results of the study done by Schoolcraft MD. The 
final conclusion was made that P4 > O.5 ng/ml 
were associated with a significantly lesser CPR 
compared with <O.5 ng/ml [1]. 
 

Larcher SJM et al. mentioned that there was a 
significant difference in CPR between patients 
from the groups of low, intermediate and high P 
serum levels. That means CPR inversely 
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proportional to the rise in serum P4 levels, and 
these results were closely similar to ours [13].  
  
In agreement with the findings reported by in 
2013 and Kyrou et al, that the rise of P4 level is 
directly proportional with rise in ovarian 
response. They reported that premature rise of 
progesterone significantly decreased embryo 
implantation rate and CPR, showing that PPR 
may affect treatment outcomes of IVF-ET [35]. 
 
According to update studies evidenced by 
Wadha Mohawash et al, in 2018, from the issue 
entitled, there is no P-hCG value differentiating a 
good from a poor cycle success rate. They 
demonstrated that in their ICSI patient population 
there is no association between P-hCG & CPR & 
life birth rate after COH with GnH & GnRH 
analogues, either agonists or antagonists, our 
results contrasted with these findings [36].  
 
In disagreement with the results of the study 
done by Saharkhiz et al., showed that significant 
rise in P-hCG didn’t lead to decrease in 
pregnancy rate and implantation rate [37]. 
 
As regard relation between P-hCG and ICSI 
pregnancy outcomes in patients underwent COH 
with antagonist protocol, that there was no 
significant statistical relation between ongoing 
PR and different P-hCG levels.  In long agonist 
protocol group, it was noticed that there was no 
significant statistical relation between ongoing 
PR (in cases who did/not get pregnant after ET) 
and different P-hCG levels. 
 
 In agreement with Hajishafiha et al. [12] Abuzeid 
et al. [22] as they mentioned that, there was no 
relationship between P-hCG and pregnancy 
events and ongoing PR. Meanwhile, in 
disagreement with results of Bosch et al., in 
2010, he showed that adverse effect of PPR on 
ongoing PR is present whatever the type of 
ovarian response [8].         
 
In agreement with prior meta-analysis conducted 
by Venetis et al, they mentioned in their meta-
analysis there was no impact of P-HCG on 
implantation rates but one on miscarriages and 
LBR [38]. 
  
Abuelghar et al, in 2013 as they reported that, P-
hCG, no significant effect on ICSI outcomes, 
including abortion and ectopic pregnancy in 
cases had ICSI. Regarding the incidence of 
abortion in the study; there was no relationship 
between P-hCG and pregnancy events. In terms 

of rates of pregnancy, abortion & Ectopic 
pregnancy at different P-hCG, no significant 
difference was observed [6]. 
 
The current research offered strong evidence 
that low P-HCG may be as detrimental as high P-
HCG to pregnancy outcome in ICSI. Until now, a 
few previous trials have attempted to evaluate 
whether low P-hCG may impair pregnancy 
following ICSI or not.)  Our study cases in group 
A, low P-hCG, had least CPR (18.8%), when 
compared with the other 2 groups, in antagonist 
protocol group. Also CPR was decreased (60%) 
in the same low P4 group, (group C), in cases 
used long agonist protocol. There was significant 
statistical relation between CPR & different P-
hCG levels, in cases underwent ICSI, in both 
protocols. CPR was best in incidence in group 
B,78.1% in antagonist protocol and 70.6% in long 
agonist protocol if compared with other groups 
A&C. CPR were decreased in low, group A and 
also decreased in high, group C, regardless the 
COS used.  (To the best of our knowledge, few 
trials with similar findings (lower CPR in the low 
P range), as what Levy et al. had reported in his 
study in 254 patients undergoing COS with 
GnRH-a, which confirming the same entitled 
issue, that we discussed before (Table 11). 
 
Table 13 and 14 shows the relation between the 
ovarian response and CPR at different P-hCG 
levels, in both protocols. In antagonist protocol 
there was no significant statistical relation 
presented between different P-HCG levels and 
CPR in poor responder. In the good responders, 
CPR was highest in group B (81.5%). There was 
significant statistical relation presented between 
different P-HCG levels and CPR in good 
responders. Meanwhile, in the higher 
responders, CPR was highest in group B (100%).  
 
Our previous results are approximately similar to 
the findings of the last recent update study, 
published in 2019. A retrospective, observational, 
single- cohort study carried on 2192 patients. For 
poor responders, the effect of P-hCG remains 
modest except for lowest P4, especially < 0.5 
ng/ml where CPR strongly decreased. In poor 
responders, PPR may be neglected so avoiding 
unnecessary cancellation or embryo freezing. 
So, in high responders, the negative effect of 
PPR appears more obvious; suggesting that 
freeze- all policy should be carried more widely 
[14]. 
 
PE didn’t cause a significant clinical impact on 
PR. Their results confirmed that the risk of PPR 
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increases with the ovarian response. ICSI 
outcomes aren’t affected in high responders; (M. 
Cruz et al., suggested that in high responder 
women, P4 levels do not affect IVF results. And 
we agreed with these results. 
 
In a recent retrospective cohort study in 2019, on 
2971 fresh ICSI-ET cycles with GnRH agonist 
long protocol were analyzed to investigate 
whether the detrimental effect of PPR on CPR 
varies depending on the magnitude of ovarian 
response. They reported that, the progressive 
rise of serum P4 from the <0.5 to >4 ng/ml 
intervals caused a gradual and continuous 
decline in the CPR of all 3 types of ovarian 
response. High responders are not exempt from 
the detrimental effects of PPR but the threshold 
interval where the detrimental effect begins is 
higher in the high responders compared with the 
low and normal responders [15]. 
 

The current research offered strong evidence 
that low P-HCG may be as detrimental as high P-
HCG to pregnancy outcome in ICSI. Until now, a 
few previous trials have attempted to evaluate 
whether low P-hCG may impair pregnancy 
following ICSI or not. Our study results showed 
that, cases in group A, low P-hCG, had least 
CPR (18.8%), when compared with the other 2 
groups, in antagonist protocol group. Also CPR 
was decreased (60%) in the same low P4 group, 
(group C), in cases used long agonist protocol. 
There was significant statistical relation between 
CPR & different P-hCG levels, in cases 
underwent ICSI, in both protocols. CPR was best 
in incidence in group B,78.1% in antagonist 
protocol and 70.6% in long agonist protocol if 
compared with other groups A&C. CPR were 
decreased in low, group A and also decreased in 
high, group C, regardless the COS used. To the 
best of our knowledge, few trials with similar 
findings (lower CPR in the low P range), as what 
Levy et al. had reported in his study in 254 
patients undergoing COS with GnRH-a, which 
confirming the same entitled issue [17].  
 

This was confirmed by the update papers of 
recent study done by Santos-Ribeiro et al, he 
reported that, by comparing the ongoing PR of 
cases with high P >I.5 ng/mI, they were able to 
conclude that P ≤O.5 ng/mI were as detrimental 
to ongoing PR as high P. [16] 
 

They reported that, the pathogenesis of impaired 
outcomes in cycles with very low level of P4 is 
not quite clear yet. Low P-HCG levels don’t 
appear to be related to NO. of OR or fertilization 
rate, but to either decrease luteinization, altered 

ER or both, however other mechanisms might 
exit [16]. 
 

The recent update study published in 2019. That 
study gave evidence of an important harmful 
impact of P-HCG at lower & higher values, 
independent of OR & ET. No significant 
association between P-HCG and each covariate 
except with no. of OR; a significant association 
was present between no. of OR & P-hCG 
providing a non-linear effect on LBR. For higher 
values of OR, CPR & LBR rapidly increase, 
however LBR is more sensitive to P-HCG values. 
Higher CPR prognoses occur for optimal P-HCG, 
but strongly decreased for lower or higher P4 
values [14].  
 
5. CONCLUSION  
 
Our study analysis on ICSI outcomes, showed 
that P4-HCG had relation to biochemical, clinical 
PR, with no relation to ongoing PR. In light of our 
results, the ovarian response will be better taken 
in consideration rather than just the serum P-
HCG, so further researches needed to be done 
to estimate detrimental threshold for each group 
of ovarian responders. There was no significant 
difference between the number of OR, ovum 
quality, number & quality of ET based on 
different P-HCG in ICSI with different protocols.  

 
Our study confirmed the detrimental effect of low 
P-HCG as well as the high one, as it is quite 
known, that few studies investigated that issue. 
Although, high and low level of P-HCG has 
adverse effect on CPR, there was no significant 
statistical relation between ongoing PR and 
different P-hCG level, in both protocols. There 
was no significant statistical relation between 
CPR & different P-hCG levels in high and low 
responders, so, it is better to take in 
consideration the ovarian response rather than 
the serum P4 levels alone. P4-hCG is a 
promising predictive factor determining the ICSI 
outcomes; meanwhile it is not the only factor 
determining the CPR & life birth rate. 
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