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In reproductive medicine, recurrent implantation failure (RIF) is one of the nightmares and despite many 
approaches that have been suggested for management; there is no universal agreement yet. Beside its 
investigation as therapeutic approach for many medical disorders in rheumatology and dermatology, 
platelet-rich plasma (PRP) intrauterine infusion is suggested to promote endometrial receptivity, but its 
use in in vitro fertilization is still limited. This study aimed to investigate effectiveness of PRP intrauterine 
infusion before embryo transfer in women with RIF and to evaluate its effect on endometrial thickness, 
pregnancy rate and pregnancy outcomes. A total of 40 infertile women with RIF history were divided into 
2 comparable groups. In the study group, PRP intrauterine infusion was performed 48 hours before 
blastocyst transfer. Using ultrasound, PRP intrauterine infusion significantly increased endometrial 
thickness (9.5 ± 0.10 vs. 7.4 ± 0.10 mm). Compared to women without PRP treatment (0%), PRP 
significantly (P=0.042) increased positive chemical and clinical pregnancy rates (25%). In PRP treated 
patients, only the increase in endometrial thickness (P=0.0001) was associated with pregnancy 
occurrence. In conclusion, this study shied the light on significant impact of intrauterine injection of PRP 
in pregnancy outcomes in patients with a history of RIF as it increases the endometrial thickness and 
pregnancy rates. 
 
Keywords: Recurrent implantation failure, Platelet-rich plasma, Chemical pregnancy, Clinical pregnancy, Pregnancy 
outcomes. 

 
INTRODUCTION 
According to European Society of Human 
Reproduction and Embryology, repeated 
implantation failure (RIF) is the absence of the 
gestational sac on ultrasound after 3 embryo 
transfers with high-quality embryos, at 5 weeks or 
more after embryo transfer or 10 or more embryos 
in multiple transfers (Li et al. 2020). Pregnancy 
and implantation are affected by several different 
factors including maternal, paternal, embryonic, 
hormonal, immunological, infectious, and others 
(Sheikhansari et al. 2020).  However, lack of 
implantation in cases of the transfer of embryos 
with normal chromosomes, confirmed by 

preimplantation genetic screening, suggested the 
fundamental role of the endometrium (Nazari et al. 
2020). 
In reproductive medicine, many efforts have been 
described to improve in vitro fertilization (IVF) 
results and RIF management but its effectiveness 
remains limited and there is a little consensus on 
which is the most effective (Busnelli et al. 2021). 
Due to its anti-inflammatory and antimicrobial 
properties, platelet rich plasma (PRP) is 
introduced as a therapy for various medical 
conditions, including osteoarthritis and tendonitis 
(Everts et al. 2020). Platelets carry several 
significance growth factors with great ability to 
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repair tissue (Everts et al. 2020). As well, these 
growth factors have neovascular, chemotactic, 
mitogenic, and anti-inflammatory effects (Everts et 
al. 2020). Platelets also carry >800 proteins, 
namely stem cells chemoattractants, hormones, 
cytokines, neutrophils and macrophages, 
responsible for several post-translational 
modifications of nearly 1500 bioactive factors 
(Sfakianoudis et al. 2019). These proteins play 
intrinsic roles regarding tissue regeneration, 
anabolism increase, angiogenesis activation, 
inflammation control, as well as cell proliferation, 
differentiation and migration (Sfakianoudis et al. 
2019).  
PRP intrauterine infusion is a new method that 
has been demonstrated for thin endometrium 
treatment (Zadehmodarres et al. 2017), but its 
efficacy has not been fully elucidated. We aimed 
in this study to investigate effectiveness of 
intrauterine infusion of PRP 48 hours before 
embryo transfer in infertile women with RIF. We 
aimed to evaluate its effect on endometrial 
thickness, pregnancy rate and pregnancy 
outcomes. 
 
MATERIALS AND METHODS 

Participants 
Forty patients, who had a history of RIF and 
cancelled fresh embryo transfer cycles due to 
inadequate endometrial growth (less than 7 mm) 
were included. RIF was described as the non-
visualization of a gestational sac on transvaginal 
sonography (TVS) within ≥5 weeks or more after 3 
embryo transfers. They were recruited into the 
study from the IVF center, Mansoura University 
Hospital, Mansoura, Egypt from August 2020 to 
June 2021. In contrast to the control group (n=20; 
without PRP treatment), in the second group 
(n=20; treatment group), the intrauterine infusion 
of PRP (0.5 mL) was performed 48 hours before 
embryo transfer. Informed written consent was 
signed by all participants. The study was 
approved by the ethical committee of the 
Mansoura University. 
All participants were healthy women with a BMI 
<30 Kg/m2, aged 18-40 years and with a history of 
RIF submitted to fresh embryo transfers 
possessing good or excellent embryos. Exclusion 
criteria included women with endocrine or immune 
disorders, hemoglobin disorders (hemoglobin <11 
mg/ml and platelet count <150,000), uterine 
anomaly or infection, chromosomal or genetic 
abnormalities, uterine incisions history, 
malignancy, fever, and smokers.  

Processing 
For all participants, laboratory evaluation of 
immunological, hematological and hormonal 
disorders was done. All participants underwent 
antagonist protocol, oocytes retrieval, fertilization 
and embryo transfer; Good quality blastocysts 
(Grade A or B according to embryologic scoring) 
transferred for all of the participants. In the 
treatment group (20 participants), PRP 
intrauterine infusion with embryo transfer catheter 
(Wallace-Smiths, UK) was done 48 hours before 
embryo transfer. No PRP was done in control 
group. Using 2 steps centrifuge process, PRP was 
prepared from autologous blood. Peripheral 
venous blood (17.5 mL) was drawn into a syringe 
that contains 2.5 ml of Acid Citrate and 
centrifuged (1200 rpm) for 12 minutes to remove 
red blood cells. Then, plasma was centrifuged 
(3300 rpm) again for 7 minutes to obtain PRP. By 
one expert gynecologist with infertility fellowship, 
all blastocyst transfers were performed under 
ultrasound guidance. Embryo transfer (2/3 
embryos for each participant) was performed 
based on American Society for Reproductive 
Medicine (ASRM) guidelines. 

Outcome assessment  
The primary outcome was endometrial expansion 
and the secondary outcomes were chemical and 
clinical pregnancies, determined by positive 
serum βHCG (2 weeks after embryo transfer) and 
the presence of viable intrauterine pregnancy 
seen in TVS (5 weeks after embryo transfer). 

Statistical analysis 
Statistical analyses were performed using both 
GraphPad Prism (GraphPad, San Diego, CA) and 
SPSS (SPSS Inc., Chicago, IL) programs. 
Variables were expressed as mean±SD. 
Qualitative variables were expressed as absolute 
numbers and percentages. Differences in different 
parameters among groups were assessed by the 
student t-test, and Chi-squared (X2) test, 
appropriately. Values were considered statistically 
significant at P<0.05.  
 
RESULTS  

Table 1 shows demographic data and 
preliminary criteria. Before intervention, there was 
no significant difference (P>0.05) between the two 
studied groups in age, body mass index, type of 
infertility, infertility duration, history of ICSI failure, 
endometrial thickness and platelets count. 

The platelets count in PRP was 1036.7 ± 
136.2. Compared to before PRP administration 
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(Figure 1A), PRP intrauterine infusion significantly 
increased endometrial thickness as shown using 
ultrasound (Figure 1B). Endometrial thickness 
increased significantly from 7.4 ± 0.10 to 
9.5 ± 0.10 in PRP group (Figure 2).  

Compared to women without PRP treatment 
(0%), PRP treatment significantly (P=0.042) 
increased positive chemical and clinical 

pregnancy rates (25%) (Table 2). In PRP treated 
patients, only the increase in endometrial 
thickness (P=0.0001) was associated with 
pregnancy occurrence (Table 3) as endometrial 
thickness was higher in patients with positive 
pregnancy compared to patients with negative 
pregnancy (Figure 3). 
 

Table 1: Data of included patients before intervention 
 

Parameter 
Patients with RIF 

P value 
Without PRP With PRP 

Number 20 20 ـــــ 
Age (years) 26.4±3.8 31.9±2.5 0.052 

Body mass index 27.6±2.0 27.2±1.9 0.523 

Type of infertility (Primary/Secondary) 7/13 7/13 1.00 

Infertility duration (years) 5.1±1.3 4.6±1.7 0.294 

History of failure (n) 3.8±0.79 3.8±0.83 0.846 

Endometrial thickness (mm) 7.5±0.56 7.4±0.44 0.731 

Platelets (103/mm3) 227.1±54.1 225.4±49.2 0.915 

Data are shown as mean±Standard deviation (SD). n: Number of subjects; RIF: recurrent implantation 
failure; PRP: Platelet rich plasma. P >0.05 is non-significant. Significant difference was determined using 
X2 test and student t tests as appropriate. 

 
Table 2: Reproductive outcome of women with and without PRP administration 

 

Criteria 
Without PRP With PRP P value 

n (Percentage) n (Percentage)  

Number 20 20 ـــــ 

Positive chemical pregnancy 0 (0%) 5 (25%) 0.042 

Clinical  pregnancy 0 (0%) 5 (25%) 0.042 

Live births 0 (0%) 5 (25%) 0.042 

n: Number of subjects; PRP: Platelet rich plasma. Significant difference was determined using X2 test. P 
<0.05 is significant.  

Table 3: Comparison between parameters of PRP group with positive and negative pregnancy 
 

Parameter  Patients with intrauterine PRP infusion P value 

Negative pregnancy Positive pregnancy 

Number 15 5 ـــــ 
Age (years) 28.8±3.8 31.4±3.5 0.481 

Body mass index  27.5±2.0 26.6±1.7 0.332 

Infertility duration (years) 4.8±1.6 5.0±1.0 0.753 

History of failure (n) 3.7±1.1 4.2±0.8 0.208 

Endometrial thickness (mm) 8.20±0.31 9.26±0.32 0.0001 

Platelets in PRP (103/mm3)  1037.4±133.8 1034.6±159.7 0.970 

Data are shown as mean±Standard deviation (SD). n: Number of subjects; PRP: Platelet rich plasma. 
P<0.05 is significant. P>0.05 is non-significant. Significant 
difference was determined using student t test. 
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Figure 1: Ultrasound scan showing endometrial thickness (A) before and (B) after PRP 

administration. 
 
 

 
 

Figure 2: Endometrial thickness before and after PRP administration. PRP significantly increase 
(P<0.0001) endometrial thickness. Significant difference was determined using student t test. P 

<0.05 is significant. PRP: Platelet rich plasma. 
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Figure 3: Endometrial thickness in patients with positive compared to patients with negative 
pregnancy in PRP group. Significant difference was determined using student t test. P <0.05 is 
significant. PRP: Platelet rich plasma. 
 
DISCUSSION 

In in-vitro fertilization, thin endometrium is a 
major contributing factor in reducing pregnancy 
rates (Nazari et al. 2020). In patients with thin 
endometrium, many treatments were reported 
such as hormonal therapy and vasoactive 
measures like aspirin, l-arginine, sildenafil, 
pentoxifylline, vitamin E and growth factor 
intrauterine infusion, and the recent application of 
regenerative medicine, but no agreement on 
which is most effective (Samy et al. 2020). 
Recently, PRP intrauterine infusion has been 
reported to promote endometrial receptivity and 
growth (Chang et al. 2019). 

We aimed to compare the effect on 
endometrial thickness and pregnancy outcomes in 
women candidates with a history of RIF with 
(n=20) and without (n=20) intrauterine PRP 
infusion 48 hours before embryo transfer. Before 
intervention, there was no significant difference 
(P>0.05) between the two studied groups in some 
factors that have been closely related to fertility 
including age (George and Kamath, 2010), body 
mass index (Imterat et al. 2019), type of infertility, 
infertility duration, history of ICSI failure, 
endometrial thickness (Nazari et al. 2020) and 
platelets count (Reese et al. 2018). As shown 
using ultrasound, we reported that intrauterine 
PRP infusion significantly increased endometrial 

thickness (9.5±0.10 vs. 7.4±0.10). Moreover 
compared to controls (0%), it significantly 
(P=0.042) increased positive chemical and clinical 
pregnancy rates (25%).  

Although molecular mechanisms of PRP in 
the endometrium remains poorly understood, 
several growth factors are related to endometrial 
growth. PRP contain many growth factors, 
including PDGF, TGF, VEGF, keratinocyte growth 
factor and insulin-like growth factor as well as 
many cytokines, including interleukin (IL)-4, -8, -
13, -17, interferon-alpha and tumor necrosis 
factor-alpha (Enatsu et al. 2021). With these 
cytokines and growth factors, PRP accelerates 
angiogenesis in soft and wound tissue, causing 
rapid tissue regeneration (Na et al. 2011). 
Regarding these features, PRP with a high 
cytokines and growth factors levels can stimulate 
endometrial stem cells and endometrial cells 
proliferation and mitogenesis. Also, it can 
enhance the endocrine-paracrine pathways for 
improving the endometrial response to promote 
pregnancy and embryo implantation (Enatsu et al. 
2021). 

Similar findings were reported with previous 
multicenter studies. In five patients whose 
endometrial thickness was <7 mm, Chang et al. 
found that intrauterine PRP injection thickened the 
endometrium to ≥7 mm and all patients became 
pregnant by subsequent embryo transfer (Chang 
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et al. 2015). Also, Zadehmodarres et al. reported 
that PRP administration caused endometrial 
thickness of ≥7 mm. After embryo transfer, 4 
patients maintained a normal pregnancy 
(Zadehmodarres et al. 2017). Compared to before 
PRP, Coksuer et al. observed that endometrial 
thickness was higher after 48 hours from PRP. 
Also, they reported that importantly live birth and 
clinical pregnancy rates were significantly higher 
in PRP group (Coksuer et al. 2019). In a large 
randomized control trial (on 138 patients with 
RIF), Nazari et al. revealed in the PRP group 
(44.9%) a significantly better clinical pregnancy 
rate compared to the control group (16.7%) 
(Nazari et al. 2020). After PRP administration, 
Kusumi et al. found that the mean endometrial 
thickness was significantly (P<.001) increased by 
0.72 and 1.27 mm on the basis of the blinded and 
unblinded measurements, respectively after PRP 
treatment (Kusumi et al. 2020).  

In the contrary, some other studies found that 
PRP had no effect on the pregnancy outcomes 
during embryo transfer in women with RIF history 
(Allahveisi et al. 2020; Enatsu et al. 2021). The 
reason may be that although PRP is widely used 
in different clinical areas, procedure for PRP 
preparing has not been standardized yet (Amable 
et al. 2013). Another reason may be that in other 
studies, authors may added other conventional 
therapeutic agents, such as pentoxifylline, Vitamin 
E and estrogen in most cases with thin 
endometrium at prior embryo transfer cycles in the 
control group and did not add these agents in the 
PRP group in order to prevent unknown 
interactions between PRP and these agents 
(Enatsu et al. 2021). 
 
CONCLUSION 

This study shied the light on impact of 
intrauterine injection of PRP in pregnancy 
outcomes in patients with a history of RIF. We 
found that it had a significant effect on the result 
of pregnancy after performing fresh embryo 
transfer. It significantly increases the endometrial 
thickness and pregnancy rate. Generally, further 
well-designed and randomized controlled studies 
on PRP therapy are necessary required to 
determine the exact PRP functional mechanism. 
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