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      The compromise of uterine receptivity is one of the main reasons for the 

failure of assisted reproduction techniques. Leukemia inhibitory factor is one 

of those molecular parameters that allow us to identify an endometrium as 

receptive. Platelet rich plasma (PRP) contains a range of cytokines and growth 

factors including leukemia inhibitory factor that encourage the migration, 

proliferation, and differentiation of cells. Treatments for antagonist ovarian 

stimulation were administered to 75 women under the age of 40, and 2-D 

power doppler ultrasound was used to guide the oocyte harvest.  Patients were 

allocated into three groups according to the time of intrauterine infusion of 

PRP (no PRP, PRP at triggering day and PRP at ova pickup day). Power 

Doppler is utilized to measure endometrial thickness (ET), pulsatility index 

(PI), and resistance index (RI) of sub endometrial arteries, as well as serum 

levels of leukemia inhibitory factor (LIF). The mean endometrial thickness as 

well as serum level of LIF in PRP trigger group were higher, resistance index 

and pulsatility index were lower in a significant manner than control and PRP 

ova pickup group at all the days of study (triggering, ova pickup and embryo 

transfer days). These findings revealed that intrauterine PRP infusion on ova 

pick up day is associated with a significant increase in serum level of LIF that 

in turn enhances endometrial thickness for patients scheduled for 

intracytoplasmic sperm injection (ICSI).   
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1. Introduction  

      The Process of implantation is the 

most important limiting factor in 

human reproduction, which requires a 

competent embryo and a receptive 

endometrium, as well as the 

establishment of a process called “close 

dialogue: endometrium-embryo. It 

requires a reciprocal interaction 

between the blastocyst, which has its 

own molecular program for cell growth 

and differentiation, and the 

endometrium, a dynamic organ that 

exhibits a short period of receptivity 

called the “implantation window.” This 

process is governed by endocrine, 

paracrine, and autocrine modulatory 

factors, both of maternal and 

embryonic origin (Hernández-Valencia 

et al., 2014 [1]). The compromise of 

uterine receptivity is one of the main 

reasons for the failure of assisted 

reproduction techniques, with the 

phenomenon of implantation 

considered the most limiting factor in 

the establishment of pregnancy and, 

consequently, a major cause of 

infertility (Makrigiannakis,2007 [2]). 

Blastocysts cannot connect to an 

immature endometrium, which leads to 

failed even after the transfer of "high 

quality" embryos (Devesa Rodríguez, 

2015 [3])   .Leukemia inhibitory factor 

is one of those molecular parameters 

that allow us to identify an 

endometrium as receptive. They work 

through a pathway common to all 

members of the IL6 family. LIF is key 

to placentation and has actions both in 

the pre-implantation embryo and in the 

uterus, its activity focusing in particular 

on both uterine preparations for 

receptivity and blastocyst anchorage. 

LIF's significance in implantation is 

further supported by the correlation 

between infertility and specific 

genotypes with reduced LIF production 

or activity. Based on aberrant levels of 

LIF in women who are infertile, the 

significance of LIF in human 

embryonic implantation has also been 

proven (Hoozemans et al., 2004 [4])   . 
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Plasma that has been fractionated from 

autologous blood and contains 

concentrated platelets is called platelet-

rich plasma (Krüger et al., 2013 [5]).   

PRP contains a range of cytokines and 

growth factors that encourage the 

migration, proliferation, and 

differentiation of cells (Dhillon et al., 

2017 [6]).   In assisted reproductive 

technologies, platelet-rich plasma 

(PRP) is being used more frequently to 

increase endometrial receptivity. 

According to the authors, intrauterine 

treatment of autologous PRP increases 

the likelihood of pregnancy and birth, 

especially in individuals who have poor 

endometrial growth. Cytokines and 

growth factors are present and released 

by blood cells during physiological, 

normal endometrial growth and 

implantation (BosMikich et al., 2019 

[7]). Similar blood mediators are 

released from platelet granules upon a 

blood vessel injury (Aghajanova et al., 

2018 [8]). This study aims to determine  

 

 

the optimal time for PRP injection 

(triggering day versus ova pickup day) 

based on the serum LIF level and 

determination of their ICSI outcome.  

2. Patients and Methods   

      A prospective comparative study 

was conducted in the High Institute for 

Infertility Diagnosis and Assisted 

Reproductive Technologies, Al-

Nahrain University in Baghdad. 

Seventy-five Iraqi women were 

included in this study   . 

Exclusion criteria including all cases of 

endometrioses, cases of congenital 

anomalies of the reproductive system, 

patients aged more than 40 years, 

intake of any antiplatelet drugs, and 

cases with chronic systemic diseases .   

 A full medical, surgical, and 

obstetrical history was required as an 

assessment of height & weight to 

obtain BMI clinical and gynecological 

examinations to exclude any 

abnormality. For male partners, the 

seminal fluid analysis was assessed 

according to WHO 2010. Hormonal 
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analysis (FSH, LH, E2, Prolactin, TSH) 

for female partners at day 2 of the 

menstrual cycle. 

The preparation of PRP involves a 

technique called differential 

centrifugation using the buffy coat 

method. All enrolled women had been 

undergone antagonist protocol and 

allocated into three groups (twenty- 

five women in each group) : 

Control group  : 

   • Follow-up of patients done with 

serial vaginal ultrasound and serum 

level of estradiol, then accordingly 

ovum pick up done  . 

  • On the day of Trigger of ovulation, 

2D Power Doppler ultrasound of 

endometrium-zone 2, and measurement 

of serum level of LIF   . 

   • On the day of oocyte retrieval, again, 

2D Power Doppler transvaginal 

ultrasound of endometrium-zone two 

and serum level of LIF measured for all 

patients; trans vaginal ultrasound 

guided Oocyte retrieval done after 

triggering of ovulation with hCG about  

35-36 hrs  . 

  • On the day of embryo transfer, 

usually three days according to the 

number and grading of embryos, 

embryo transfer is done, and serum 

level of LIF is measured for all patients 

with 2D Power Doppler ultrasound of 

endometrium-zone 2  .   

PRP Trigger group : 

The same sequences of group 1, as well 

as all the patients, had been undergone 

intrauterine infusion of 0.5-1 ml of 

autologous PRP at the day of triggering 

of ovulation. 2D Power Doppler 

transvaginal ultrasound of 

endometrium-zone 2 done after 1 hour 

of PRP infusion  . 

PRP OPU group  : 

The same sequences of group 1, as well 

as all the patients, had been undergone 

intrauterine infusion of 0.5-1 ml of 

autologous PRP at the day of ova pick 

up. 2D Power Doppler transvaginal 

ultrasound of endometrium-zone 2 

done after 1 hour of PRP infusion.  
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3. Results 

There were no significant differences 

regarding mean demographic 

parameters, hormonal profile, and 

stimulation characteristics in all 

groups, as shown in (Tables 1-3). 

Ultrasound findings, biophysical 

profile, and serum leukemia factor 

levels: 

     1- At triggering day : 

     The was no significant difference in 

mean endometrial thickness in all 

groups (9.53±1.56 mm in the control 

group, 10.2±1,21 mm in the PRP 

trigger group, and 10.00± 1.30 in the 

PRP OPU group). There was no 

significant difference in resistance 

index in all groups (0.62 ±0.05 control 

group, 0.55 ±0.05 in the PRP trigger 

group, and 0.58 ±0.04 in the PRP OPU 

group). There was no significant 

difference in the pulsatility index in all 

groups (1.01 ±0.15 control group, 0.95 

±0.35 in the PRP trigger group, and 

0.92 ±0.25 in the PRP OPU group). 

Serum level of LIF was higher in the 

PRP trigger group in a highly 

significant manner than in control and 

PRP ova pickup day, 208.11± 6.12 

versus 175.19 ± 6.97 and 163.85± 7.30, 

respectively.  

    2- At ova pickup day : 

    The mean endometrial thickness was 

higher in the PRP trigger group in a 

highly significant manner than in 

control and PRP ova pickup day, 

10.45±1.45 mm versus 9.65±1.51 mm 

and 10.10± 1.25, respectively. 

Resistance index was lower in the PRP 

trigger group in a highly significant 

manner than in the control and PRP ova 

pickup day, 0.42±0.04 versus 

0.58±0.05 and 0.52± 0.05, respectively. 

Pulsatility index was lower in the PRP 

trigger group in a highly significant 

manner than the control group and PRP 

ova pickup day, 0.70±0.36 versus 

0.95±0.19 and 0.72± 0.31, respectively. 

Serum level of LIF was higher in the 

PRP trigger group in a highly 

significant manner than in control and 

PRP ova pickup day, 225.32± 7.24 

http://doi.org/10.28969/IJEIR.v13.i1.r1.23
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versus 168.34 ± 7.10 and 191.80± 6.20, 

respectively. 

 

   3- At embryo transfer day : 

   The mean endometrial thickness was 

higher in the PRP trigger group in a 

highly significant manner than in 

control and PRP ova pickup day, 

10.4±1.40 mm versus 9.55±1.40 mm 

and 10.10± 1.30, respectively. 

Resistance index was lower in the PRP 

trigger group in a highly significant 

manner than the control and PRP ova 

pickup day, 0.45±0.06 versus 

0.63±0.03 and 0.58± 0.04, respectively. 

Pulsatility index was lower in the PRP 

trigger group in a highly significant 

manner than the control group and PRP 

ova pickup day, 0.70±0.21 versus 

0.97±0.33 and 0.72± 0.25, respectively. 

Serum level of LIF was higher in the 

PRP trigger group in a highly 

significant manner than in control and 

PRP ova pickup day, 215.15± 7.08 

versus 181.22 ± 6.80 and 201.60± 5.20, 

respectively.

 

Table (1): Ultrasound findings, biophysical profile, and serum leukemia factor 

levels at the day of triggering of ovulation in all enrolled infertile women

Characteristic 

at triggering 

day 

Mean ±SD 

Total 

n = 75 

control 

group 

n = 25 

PRP 

Trigger 

group 

n = 25 

PRP OPU 

group 

n = 25 

p 

Endometrial 

thickness 

9 .87 

±1.56 

9.53 ±1.56 10.2 ±1.21 10.00 

±1.30 

0.205 

Resistance 

index 

0.58 

±0.04 

0.62 ±0.05 0.55 ±0.05 0.58 ±0.04 0.316 

 

Pulsatility 

index 

0.83 

±0.66 

1.01 ±0.15 0.95 ±0.35 0.92 ±0.25 0.132 

LIF (ng/l) 175.33±6.

54 

175.19±6.97 208.11±6.12 163.85±7.3 < 

0.001 

http://doi.org/10.28969/IJEIR.v13.i1.r1.23
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Table (2): Comparison of hormonal profile between all groups of patients 

Characteristi

c 

Mean ±SD 

Total 

n = 75 

Control 

n = 25 

PRP 

Trigger 

n = 25 

PRP OPU 

n = 25 
P 

FSH 

(mIU/ml) 
7.05 ±2.2 

6.92 

±1.85 
7.31 ±1.39 6.82 ±1.75 0.140  NS 

LH (mIU/ml) 5.22 ±1.65 
5.30 

±1.65 
5.25 ±1.70 5.16 ±1.60 0.712  NS 

Estradiol 

(pg/ml) 

32.35 

±3.42 

32.85 

±3.0 

34.32 

±2.16 
33.32 ±2.5 0.744  NS 

Prolactin 

(ng/ml) 
17.55 ±3.5 

17.45 

±2.8 
16.85 ±3.4 17.35 ±3.2 0.132  NS 

TSH mIU/L 1.85 ±1.2 1.9 ±1.35 1.95 ±1.02 1.88 ±1.1 0.789  NS 

 

 

Table (3): Stimulation characteristics 

Characteristic 

Mean ±SD 

Total 

n = 75 

Control 

n = 25 

PRP 

Trigger 

n = 25 

PRP OPU 

n = 25 

P 

Estradiol level 

at day of hCG 

(pg/ml) 

1540.30 

±810.25 

1468.80 

±550.31 

1495.80 

±770.22 

1615.10 

±220.00 

0.059  NS 

Total 

gonadotropin 

use/cycle 

1831.50 

±1043.50 

1810.30 

±850.90 

2005.0 

±1080.60 

1680.50 

±1200.50 

0.201  NS 

Duration of 

stimulation 

(day) 

9.43±1.16 9.50 

±1.11 

9.35 ±1.50 9.45±0.88 0.329  NS 

http://doi.org/10.28969/IJEIR.v13.i1.r1.23
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Table (4): Oocyte and embryo characteristics 

Characteristic 

Mean ±SD 

Total Control PRP 

Trigger 

PRP OPU p 

Total oocyte 

count 

11.70 

±5.51 

12.0±4.50 11.60 ±5.11 11.50 

±5.91 

0. 822  

NS 

MII oocyte 

count 

7.50 ±4.00 7.32 

±5.30 

8.00 ±4.50 7.25 ±4.50 0.322   

NS 

Number of 

transferred G1 

embryos 

2.45 ±0.70 2.23 

±0.60 

2.44 ±0.60 2.52 ±0.90 0.125   

NS 

 

 

 

Table (5): Ultrasound findings, biophysical profile, and serum leukemia factor 

levels at the day of triggering of ovulation in all enrolled infertile women 

Characteristic 

at triggering 

day 

Mean ±SD 

Total 

n = 75 

control 

group 

n = 25 

PRP 

Trigger 

Group n = 

25 

PRP OPU 

group 

n = 25 

p 

Endometrial 

thickness 

9 .87 

±1.56 

9.53 ±1.56 10.2 ±1.21 10.00 

±1.30 

0.205 

Resistance 

index 

0.58 ±0.04 0.62 ±0.05 0.55 ±0.05 0.58 ±0.04 0.316 

 

Pulsatility index 0.83 ±0.66 1.01 ±0.15 0.95 ±0.35 0.92 ±0.25 0.132 

LIF (ng/l) 175.33±6.

54 

175.19±6.

97 

208.11±6.1

2 

163.85±7.3

0 

< 0.001 
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Table (6): Ultrasound findings, biophysical profile, and serum leukemia factor 

levels at Ova pick-up day in all enrolled infertile women 

Characteristic 

at Ova pick up 

day Mean ±SD 

Total 

n = 75 

control 

group 

n = 25 

PRP 

Trigger 

Group n = 

25 

PRP OPU 

Group n = 

25 

 p 

Endometrial 

thickness 

10.06 ±1.56 9.65 ±1.51 10.45 ±1.45 10.10 ±1.25  < 0.001 

Resistance 

index 

0.50 ±0.04 0.58 ±0.05 0.42 ±0.04 0.52 ±0.05  < 0.001 

Pulsatility 

index 

0.79 ±0.29 0.95 ±0.19 0.70 ±0.36 0.72 ±0.31  < 0.001 

LIF (ng/l) 195.125±6.

49. 

168.343±7.

10 

225.320±7.

24 

191.80±6.2

0 

 < 0.001 

 

Table (7): Ultrasound findings, biophysical profile, and serum leukemia factor 

levels at embryo transfer day in all enrolled infertile women 

Characteristic 

at embryo 

transfer day 

Mean ±SD 

Total 

n = 75 

control 

group 

n = 25 

PRP Trigger 

group 

n = 25 

PRP OPU 

group 

n = 25 

p 

Endometrial 

thickness 

10.05 ±1.66 9.55 ±1.40 10.4 ±1.40 10.10 ±1.30 < 0.001 

Resistance 

index 

0.55 ±0.04 0.63 ±0.03 0.45 ±0.06 0.58 ±0.04 < 0.001 

Pulsatility 

index 

0.79 ±0.29 0.97 ±0.33 0.70 ±0.21 0.72 ±0.25 < 0.001 

LIF (ng/l) 199.323±6.

49. 

181.221±6.

80 

215.150±7.

08 

201.60±5.2

0 

< 0.001 
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Figure (1): Comparison of mean endometrial thickness, Resistance index, 

Pulsatility index, and serum level of LIF in all groups at triggering day 

 

 

 

 

Figure (2): Comparison of mean endometrial thickness, Resistance index, 

Pulsatility index and serum level of LIF in all groups at ova pick up day. 
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Figure (3): Comparison of mean endometrial thickness, Resistance index, 

Pulsatility index, and serum level of LIF in all groups at embryo transfer day. 

4. Discussion 

     A viable embryo, a receptive 

endometrium, suitable embryo 

endometrial cross-talk, and sufficient 

mother immune protection are all 

necessary for successful implantation   . 

While in the present study, the 

comparison was between the control 

and both PRP groups revealed proper 

endometrial receptivity after 

intrauterine infusion, so PRP enhancing 

receptivity of endometrium by 

increasing serum LIF concentration in 

the face of comparable levels of 

estradiol at the day of trigger . 

To prevent bias in the current study, all 

cases were selected with nearly 

identical embryo characteristics. The 

mean SD of mature metaphase II (M 

II), oocyte count, and the number of 

transferred grade one embryos for all 

enrolled women showed no significant 

differences for any of these variables. 

This is said to be at odds with other 

study (Lazzaroni-Tealdi et al., 2015 

[9]), which found that the overall 

oocyte scoring is a reliable indicator of 

embryo quality. It seems that better 

oocytes produce better day-3 cell 

counts and embryo grades, maybe 

because these outcomes rely on high 

http://doi.org/10.28969/IJEIR.v13.i1.r1.23
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levels of scoring systems. Six criteria 

were used in their study to evaluate 

each individual oocyte: morphology, 

cytoplasm, perivitelline space (PVS), 

zona pellucida (ZP), polar body (PB), 

and oocyte size, each assigned a value 

of -1 (worst), 0 (average) or +1 (best), 

so establishing a rigorous total oocyte 

score system (TOS) while in our center 

they used the most straightforward one 

based on the stage of division, they 

created a strict scoring system (GV, 

MI, MII)  . 

An easy, non-invasive technique that 

has been investigated as a sign of 

endometrial receptivity is the 

measurement of endometrial thickness 

by ultrasound and a possible predictor 

of the potential success of IVF-ET 

treatment. The goal is to provide a more 

precise estimate of implantation 

potential (Tiitinen 2015, [10]). In the 

present study, there was a highly 

significant difference between all 

groups at the triggering day and day of 

OPU (the mean ± SD of endometrial 

thicknesses is higher with the PRP 

trigger group). This is supported by 

other study.  

(Chang, et al., 2015. [11]). Who 

diligently investigated the use of PRP 

for the treatment of infertile women 

with a thin endometrium (< 7 mm). 

Five women who were undergoing in 

vitro fertilization (IVF) had poor 

endometrial responses to thin 

endometrium (< 7 mm), and they had to 

postpone the embryo transfer cycle 

because of this. HRT and intrauterine 

injection of PRP from autologous blood 

were both used. In each cycle, PRP 

infusions were performed 1-2 times. 

When the endometrial thickness 

reached > 7 mm, embryos were 

transferred. After PRP infusion, all 

patients experienced effective 

endometrial growth and pregnancies. 

Intrauterine PRP infusion represented a 

new method for the thin endometrium 

with poor response at that time . 

In addition, other study (Gupta, J., Jain, 

B. and Jain, K., 2020. [12]) agreed that 

the endometrial thickness showed a 

good response to PRP therapy. PRP 

http://doi.org/10.28969/IJEIR.v13.i1.r1.23
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therapy significantly changed the 

endometrial  

Pattern from thin linear to triple line. 

PRP was instrumental in improving the 

sub-endometrial flow and uterine artery 

resistance, more so in a subgroup of 

patients suffering from intrauterine 

adhesions. About 43.3% of their cases 

showed positive β-hCG. A clinical 

pregnancy rate of 30% was seen. They 

endorsed that PRP has promising 

results in patients with suboptimal 

endometrium by increasing 

endometrial thickness, ameliorating 

pattern, and improving vascularity with 

reduced cancellation rate  . 

   Other studies (Stewart et al., 2022. 

[13]; Zhao et al., 2014. [14]; Motwani 

and Sharma, 2020. [15]; Alzaidi, 

Z,2021 [16]) agreed that PRP should be 

regarded as a front-line, non-invasive 

treatment for individuals with repeated 

implantation failure in order to increase 

endometrial thickness and 

implantation. When compared to the 

results of earlier endometrial thickness 

tests and embryo transfers, they saw a 

substantial improvement in  

 

Endometrial thickness of 1.2 0.21 mm 

and a clinical pregnancy rate of 37%. 

 6- Conclusion 

     In all enrolled man, there was a 

positive association was observed 

between SCI% and smoking habit . 

There was a negative, non-significant 

correlation between smoking status and 

fertilization rate.  No significant 

association between smoking status 

and embryo grade 1, indicating. 

Similarly, there were weak and non-

significant correlations between 

smoking status and embryo grade 2, as 

well as embryo grade 3. 
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