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INTRODUCTION

Abstract

Current implantation is a well-orchestrated episode demanding the presence of a
well embryo, a compassionate endometrium, suitable embryo endometrial cross-talk,
and adequate maternal immune defense. In spite of developments in assisted
reproductive technology, there are of no importance advances in the implantation
and pregnancy rates. Intrauterine infusion of autologous platelet rich plasma might
renew implantation rates through its paracrine properties by progression cytokines
and growth factors which facilitate implantation. The aim of current study was to
determine whether intrauterine distillation of autologous platelet rich plasma had a
role on endometrial receptivity and pregnancy consequence of infertile Iraqi women.
This is a randomized prospective study conducted in Higher Institute of Infertility
diagnosis and Assisted Reproductive Techniques, AL-Nahrain University in the
period from (July 2018 to July 2019). A overall of 43 patients who attend infertility
clinic, where prospectively randomly dispersed into two groups. All of them were
received Letrozol® tablet orally 2.5 mg twice daily 12 hours apart from day 2 for 5
days for one cycle. 20 women were control while 23 of them were given PRP by
intrauterine infusion at day of hCG injection. IUl was done for entirely women in both
groups 36-48 hour after confirming ovulation. Blood sample was collected from both
groups at the day of IUl for valuation of vascular endothelial growth factor and an
ultrasound was done at day of hCG injection and day of IUlI for assessment of
endometrial thickness. The mean endometrial thickness in PRP group at day of 1UI
was significantly thicker than that of control group land the difference in percentage
change of endometrial thickness between PRP group and controls significantly
higher in PRP group. Regarding the VEGF, it was higher than that in controls
however. The Pregnancy rate in PRP group was significantly higher than of controls.
VEGF was compared across the results of pregnancy tests in both studied group.
There was no significant difference had been found neither between nor within
groups. Autologous platelet rich plasma intrauterine infusion was safe, well-tolerated
and give rise to in significant endometrial thickness expansion after PRP infusion,
advance endometrial receptivity by increasing growth factors one of them in current
study was VEGF and increase pregnhancy rate in women with infertility underwent
ovulation induction and intrauterine insemination.
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Infertility is defined as failure to achieve pregnancy within
12 months of unprotected intercourse in women younger
than 35 years or within 6 months in women older than 35
years (Pfeifer et al., 2015). Prosperous implantation
accommodates receptive endometrium, profuse embryo
quality with perfect embryo transfer technique (Eftekhar

et al., 2016). Endometrial receptivity is regimented by
dynamic and accurate molecular and cellular events of
cytokines, homeobox transcription factors (regulate the
expression of targeted genes and direct the formation of
frequent body structures through early embryonic
development and genes (Zhang et al., 2013). Usually,



the intrauterine insemination (IUl) is considered first line
of dealing for couples suffering from different causes for
infertility, encompassing cervical Infertility, ovulation
dysfunction with minor to moderate male factors and for
unexplained infertility (Fauque et al., 2014). It is cost
effective, less aggressive, and a temporary phase
previous to the application of stylish Assisted
Reproductive technologies (ART) like in vitro fertilization
(IVF) (Koli et al., 2013). Letrozole is a reversible selective
third-generation aromatase inhibitor and has potential
role to be used for ovulation induction with the suggestion
of endometrial sparing effect. Letrozole improves
ovulation by inhibition of the conversion of androgens to
estrogens with making an estrogen-deficient state
2timulant the central drop of negative feedback by which
the CC acts (Requena et al., 2006).

The platelet rich plasma (PRP) is defined as the
plasma portion of autologous blood with a platelets
concentration four to five times above normal (Lee et al.,
2013). The platelets solid granules contain frequent
growth factors placed and unrestricted by platelets, there
are the insulin-like growth factor, the epidermal growth
factor (EGF), the vascular endothelia growth factor
(VEGF), platelet derived growth factor, the basic
fibroblast growth factor, the transforming growth factor b-I
and the hepatocyte growth factor (Cole et al., 2010).

Endometrial thickness is identified for instance the
highest expanse between echogenic interfaces for
myometrium and endometrium and was measured
according to a level pass the central longitudinal axis of
the uterus (Ting et al., 2015). The endometrial thickness
is reliant on a number of influences including reproductive
age, menstrual cycle phase, concentration of ovarian
hormone progesterone and estrogen and endometrial
hormone receptor density (Paulson, 2011). The thickened
endometrium carry a spot for attachment, and it is the
source of nourishment for an implanting embryo for the
period of its first few weeks until advance of placenta
(Senturk and Erel, 2008).

Vascular endothelial growth factor (VEGF) family is
well categorized .VEGFs are homodimeric, glycoprotein
growth factors that are particular to endothelial cells
(Ferrara et al., 2003). They standardize angiogenesis and
vascular permeability, mainly during embryogenesis,
skeleton growth and reproductive functions. They also
play important roles in hematopoiesis (Ferrara, 2004).
The VEGF is necessary for prompt spurt of angiogenesis
which happens throughout post menstrual and additional
role in endometrial reepithelialization (Birbrair et al.,
2015).

SUBJECTS, MATERIALS AND METHODS

A randomized prospective study conducted in Higher
Institute of Infertility diagnosis and Assisted Reproductive
Techniques / AL-Nahrain University in the period from
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(July 2018 to July 20I19). 43 women were involved in this
study and was approved by the Local medical ethical
committee of High Institute for Infertility Diagnosis
Assisted Reproductive Technologies. The patients had
the following criteria, Female aged 18-40 years, normal
seminal fluid analysis, negative virology screen whereas
the exclusion criteria were Female age <18and >40, Hb
<11g /dL and platelet <150.000 /mm3 , female on
anticoagulant treatment or take NSAIDS in 10 days
before procedure and any significant comorbidity and
psychiatric disorder. Forty three women with history of
primary or secondary infertility were categorized in to two
groups; the PRP group twenty three women received
(Letrozole® tablet, Accord, UK.) orally 2.5-5 mg twice
daily 12 hours separately from day 2 for 5 days.PRP was
done at day of trigger and finding of a mature follicle with
217 mm diameter by vaginal ultrasound and endometrial
thickness was measured. Ul was done after 36-48 hour
after receiving hCG injection with approving ovulation and
endometrial thickness assessment was done. The non
PRP groups were 20 women and received the same
protocol of induction. Ultrasound was done for
assessment of endometrial thickness at day of trigger
upon recognition ofa mature follicle with =217 mm
diameter and at day of IUl. Ul was done after 36-48 hour
after receiving hCG injection and confirming ovulation.
Blood sample was taken to measure vascular endothelial
growth factor on day of Ul for both PRP group and non
PRP group.

PRP preparation

The blood was collected in special sterile vacationer PRP
tubes containing an anticoagulant Na citrate 3.8%, which
centrifugally splits red blood cells from plasma that
comprises 'buffy coat' (platelets and white blood cells).
The PRP tube was centrifuged at 1100 rpm for 6 min at
room temperature. The plasma was quietly aspirated
from the tube into a syringe and transferred to a second
tube then centrifuged again at 3000 rpm for 10 min at
room temperature, thus gaining a two-part plasma: the
upper part, consisting of platelet-poor plasma, and the
lower part, consisting of PRP. The platelet-poor plasma
was first slightly aspirated to avoid its mixing up with the
platelet concentrate and lower one third mixed with
platelet concentrate (Nancy and Fatma, 2014).

RESULTS

Both two groups, patient characteristics are shown in
Table (1, 2, 3). There was no significant differences
between the two groups were detected in duration, type
of infertility age, body mass index (BMI) and baseline
hormonal levels.

No statistically significant differences had been found
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Table 1. Distribution of the types and duration of infertility of the studied groups

Variable

Group P. value
PRP Control
(N =23) (N = 20)
No. Y% No. Y%
Type of infertility Primary 16 69.6 15 75.0 0.692 ns
Secondary 7 30.4 5 25.0
Duration of infertility = mean + SD* 4722 45+28 0.780 ns
(years) Range 1-10 1-11
*SD: standard deviation, ns: difference is not significant
Table 2. Agel and IBMI distribution of the studied groups
Variable Group P. value
PRP Control
(N = 23) (N = 20)
No. Y% No. Y%
Age (year) <20 6 26.1 5 25.0 0.488 ns
21-30 14 609 12 60.0
> 30 3 13.0 3 15.0
Mean age + SD* (year) 25.5+4.7 26.2+5.2 0.455 ns
BMI Normal 5 21.7 4 20.0 0.922 ns
category Overweight 11 47.8 10 50.0
Obese 7 30.4 6 30.0
Mean BMI £ SD (kg/m®) 27.7 £ 441 27.9+35 0.891 ns

Table 3. Comparisons lof hormonal levels betweenlthel studied groups

Variable Group P. value

PRP Control

(N =23) (N = 20)

Mean + SD Mean + SD

FSH (mlU/ml) 7.0+1.6 7.2+22 0.712 ns
LH (mlU/ml) 54+23 52+1.3 0.760 ns
Prolactin (ng/ml) 158164 18.1 =6.9 0.364 ns
TSH (mIU/mI) 1.9+0.80 2.0+0.72 0.658 ns

Table 4. Comparisons of Mean Number of Follicles, day of hCG
and day of IUl between the studied groups

Variable Group P. value
PRP Control
(N = 23) (N = 20)
Mean + SD Mean + SD
No. of follicles 1.6+0.6 1.5+0.6 0.723 ns
Day of hCG 12+2 13 +1 0.322 ns
Injection
Day of IUI 14+2 151 +£1.0 0.267 ns

between both studied groups in the number of follicles,
day of hCG or day of IUI, (P>0.05 not significant), as
shown in (Table 4).

In concerning the VEGF, the mean level was 258.1 £
184.2 in PRP group and it was higher than that in

controls (206.3 = 119.04), however, the difference did not
reach the statistical significance as shown in (Figure 1).

In concerning Figure (2), Figure (3) and Table (5),
reviews the comparisons of the endometrial thickness
(ET) at day of hCG and at day of Ul in two ways of
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Figure 1. Bar chart showing the Comparisons of means
levels of VEGF of the studied groups

Table 5. Comparisons of mean Endometrial Thickness at day of hCG and

day of IUl within and between the studied groups

Endometrial Group P. value
Thickness between
(ET) PRP (N =23) Control (N =20) groups
Mean SD Mean SD

ET at day of 6.7 1.7 7.1 1.2 0.395 ns
hCG (mm)
ET at day of 9.9 1.4 8.4 0.9 0.001 sig
IUl (mm)
Mean 3.2 1.6 1.3 0.5 0.001 sig
difference
(mm)
Percentage 47.8% 84% 183% 1.7% 0.001 sig
change
P. value within < 0.001 sig < 0.001 sig
groups
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Figure 2. Box-plot chart showing the change in the ET values of both

studied groups
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Figure 4. Assessment of Positive pregnancy test rates between
both groups using Z statistics.

Table 6. Contrast of mean VEGF according to results of pregnancy test in both studied groups

Group Pregnancy No. of VEGF P. value within group
test patients Mean SD positive vs. negative

PRP (N = 23) Positive 8 266.38 203.27 0.765
Negative 15 242.57 153.37

Control (N = 20) Positive 3 250.36 192.04 0.689
Negative 17 198.36 108.57

P. value between groups for 0.782 ns

positive pregnancy test

P. value between groups for 0.239 ns

negative pregnancy test
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Figure 5. Comparison of mean VEGF according to results of pregnancy tests in both studied

groups

comparisons; between groups (PRPvs. controls) and
within each group (ET at day of hCG against ET at day of
[UI). It was committed that at day of hCG the mean ET in
PRP group and in control group with no statistically
significant difference. At day of IUl the mean ET in PRP
group was significantly higher than that of control group
(P. value = 0.001). The comparison within group revealed
a statistically significant difference between mean ET at
day of Ul and that at day of hCG in both studied groups.
In the PRP group the mean difference at day of 1UI with a
percentage change significantly higher than its value at
day of hCG, (P< 0.001). In control group there was also a
significant change of in ET with a percentage change at
day of IUl than that at day of hCG, (P<0.001), however,
the mean difference and percentage change of ET in
PRP group was significantly greater than that of controls,
in both comparisons (P = 0.001).

Regarding the pregnancy rate in PRP group was 8/23
(34.8%) compared to 3/20 (15%) in control group, when
the positive pregnancy test rates in both groups
compared using the Z statistics, it revealed that the
34.8% positive pregnancy test rate in PRP group was
significantly higher than the 15% of controls (Z=3.1, P=
0.001), (Figure 4).

Additionally, the VEGF was compared across the
results of pregnancy tests in both studied group. For
VEGF was higher in pregnant group although no
significant  difference  had been found neither
between nor within groups, (P>0.05) (Table 6 and
Figure 5).

DISCUSSION

Recurrent implantation failure etiology can be convened

into 3 chief categories: embryonic defects declined
endometrial receptivity and unsynchronized dialogue
between embryonic and maternal tissues (Fatemi and
Popovic-Todorovic, 2013). Platelet-rich plasma (PRP),
include a platelet concentration of at minimum 1 000 000
platelets/L in 5mL of plasma, having a 3-to-5-fold
upsurge in growth factors concentrations, which is
associated with the increase of healing (Berner et al,
2012). These factors signify signaling molecules which
bind to specific receptors on target cells surfaces,
supporting cell differentiation, proliferation and maturation
and they are commonly concomitant with positive cell
signaling (Garcia-Velasco et al., 2016).

The current study revealed that endometrial thickness
at day of IUl was significantly higher in PRP group
compared with control group as shown in (Table 5),
(Figure2). This is agreed by study appraised the role of
autologous PRP on thin endometrium in five patients
undergoing frozen embryo transfer cycles. The
endometrial thickness amplified at 48 to 72 h after PRP
infusion in all the patients and extended>7 mm on day of
progesterone administration (Chang et al.,, 2015). The
present study presented that the mean level of VEGF in
the PRP group was higher than that of controls, however
the difference did not reach the statistical significance,
and this is was shown in (Figure 1) . This is agreed by a
study considered a PRP based framework in combination
with mesenchymal stem cells and they found VEGF
secretion from PRP contributed to the endothelial cells
migration, as a result leading to osteogenesis and
angiogenesis (El Backly et al., 2013).

In the present study the pregnancy rate in PRP group
was 8/23 (34.8%) significantly higher compared to 3/20
(15%) in control group as shown in (Figure 4). This is
agreed with studies which found that intrauterine PRP
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infusion rise pregnancy rate in ICSI frozen cycles. A
study achieved an experimental trial using PRP to
increase quality of endometrial and implantation rates in
patients have refractory endometrium and investigated
that growth factors expression in the endometrium of
women with RIF is fewer than normal fertile women
(Molina et al., 2018). According to this hypothesis, local
infusion of PRP that encompasses several growth factors
and cytokines may intensificate endometrial receptivity
and implantation (Hiroshi, 2006).

One of these growth factores that included in the
present study is the VEGF, it is compared across the
results of pregnancy tests in both studied group. For
VEGF, it is higher in pregnant women than non- pregnant
ones in both groups although there is no significant
difference between or within groups seen (Table 6 and
Figure 5), it could be due to small sample size.
Furthermore, higher serum VEGF concentrations in an
IVF cycle on the day of oocyte retrieval were prognostic
of subsequent pregnancy (Dorn et al., 2003). VEGF is
also formed by the invading blastocyst and prompts
vasodilatation and angiogenesis (Daniel et al., 1999).

CONCLUSIONS

1. The use of PRP is considered safe because it is
autologous and is derived from patient’s own blood.

2. PRP intrauterine infusion could be an effective
alternative treatment for patients with thin endometrium,
since PRP significantly improve endometrial thickness.

3. Endometrial receptivity markers increase after use of
PRP, though VEGF increase, it is not significantly.

4. Pregnancy rate in women with infertility undergoing Ul
was improved significantly after using of intrauterine
infusion of PRP at day of ovulation trigger.

REFERENCES

Berner A, Boerckel JD, Saifzadeh S, Steck R, Ren J, Vaquette C, Qiyi
Zhang J, Nerlich M, Guldberg RE, Hutmacher DW, Woodruff MA
(2012). Biomimetic tubular nanofiber mesh and platelet rich plasma-
mediated delivery of BMP-7 for large bone defect regeneration. Cell
and tissue research, 347( 3): 603-612.

Birbrair A, Zhang T, Wang ZM, Messi ML, Mintz A, Delbono O (2015).
Pericytes at the intersection between tissue regeneration and
pathology. Clinical science (London), 128(2):81-93.

Chang Y, Li J, Chen Y, Wei L, Yang X, Shi Y, Liang X (2015).
Autologous platelet-rich plasma promotes endometrial growth and
improves pregnancy outcome during in vitro fertilization. Int. J. Clin.
Exp. Med.;8(1):1286—-1290.

Cole BJ, Seroyer ST, Filardo G, Bajaj S, Fortier LA (2010). Platelet-rich
plasma: where are we now and where are we going? Sports Health,
2(3):203-210.

Daniel Y, Geva E, Lerner-Geva L, Eshed-Englender T, Gamzu R,
Lessing JB, Bar-Am A, Amit (1999). A Levels of vascular endothelial
growth factor are elevated in patients with ectopic pregnancy: is this
a novel marker? Fertility and sterility.; 72(6):1013-1017

Dorn C, Reinsberg J, Kupka M, van der Ven H, Schild RL (2003).
Leptin, VEGF, IGF-1, and IGFBP-3 concentrations in serum and
follicular fluid of women undergoing in vitro fertilization.Archives in

Eftekhar M, Hosseinisadat R, Baradaran R, Naghshineh E (2016).
Effect of granulocyte colony stimulating factor (G-CSF) on IVF
outcomes in infertile women: an RCT. Int. J. Reproductive biomed.
(Yazd),;14(5): 341-346.

El Backly R. M, Zaky S H, Muraglia A, Tonachini L, Brun F, Canciani B,
Chiapale D, Santolini F, Cancedda R, Mastrogiacomo M (2013). A
platelet-rich plasma-based membrane as a periosteal substitute with
enhanced osteogenic and angiogenic properties: a new concept for
bone repair. Tissue engineering,. Jan; 19(1-2): 152—-165.

Fatemi HM, Popovic-Todorovic B (2013). Implantation in assisted
reproduction: a lookat endometrial receptivity. Reproductive
biomedicine online,; 27(5):530-538.

Fauque P, Lehert P, Lamotte M, Bettahar-Lebugle K, Bailly A, Diligent
C, Clédat M, Pierrot P, Guénédal ML, Sagot P (2014). Clinical
success of intrauterine insemination cycles is affected by the sperm
preparation time. Fertility and Sterility, 101(6): 1618-1623.

Ferrara N (2004). Vascular endothelial growth factor: basic science and
clinical progress. Endocrine reviews , 25(4):581-611.

Ferrara N, Gerber HP, LeCouter J (2003). The biology of VEGF and its
receptors. Nature medicine, 9(6):669-676.

Garcia-Velasco JA, Acevedo B, Alvarez C, Alvarez M, Bellver J,Fontes
J, Landeras J, Manau D, Martinez F, Mufoz E, Robles A,
Rodriguez-Tabernero L (2016). Strategies to manage refractory
endometrium. Reproductive Biomedicine Online, 32(5):474-489 .
gynecology and obstetetrics, Aug; 268(3):187-193.

Hiroshi F (2006). Immune cells contribute to systemic crossiitalk
between the embryo and mother during early pregnancy in
cooperation with the endocrine system. Reproductive Medicine and
Biology. 5(1): 19-29.

Koli P, Anil M, Ramya NR, Patil K, Swamy MK (2013). Intrauterine
insemination: A retrospective review on determinants of success.
Int. J. Reproduction, Contraception, Obstetrics and
gynecology,;2(3): 311-314.

Lee JW, Kwon OH, Kim TK, Cho YK, Choi KY, Chung HY, Cho BC,
Yang JD, Shin JH (2013). Plateletlrich plasma: Quantitative
assessment of growth factor levels and comparative analysis of
activated and inactivated groups. Archives of plastic surgury
.;40(5):53001535.

Molina A, Sanchez J, Sanchez W, Vielma V (2018). Platelet-rich plasma
as an adjuvant in the endometrial preparation of patientswith
refractory endometrium. JBRA assisted reproduction,;22(1):42-48.

Nancy W Mikhael, Fatma M El-Esawy (2014). Skin rejuvenation with
autologous concentrated platelet-rich plasma. The Egyptian J.
Dermatol and Venerol. 34(1): 5-9.

Paulson RJ (2011). Hormonal induction of endometrial receptivity.
Fertility and sterility, 96(3):530-535.

Pfeifer S, Butts S, Dumesic D, Fossum G, Gracia C, La Barbera A,
Odem R, Pisarska M, Rebar R, Reindollar R, Rosen M, Sandlow J,
Sokol R, Vernon M, Widra E (2015). Diagnostic evaluation of the
infertile female: a committee opinion. Practice Committee of the
American Society for Reproductive Medicine. Fertility and
sterility,;103(6):e44-50. al receptor are expressed by the trophoblast
(Daniel et al., 1999).

Requena A, Herrero J, Landeras J, Navarro E, Neyro JL, Salvador C,
Tur R, Callejo J,Reynolds LP, Caton JS, Redmer DA, Grazul-Bilska
AT, Vonnahme KA, Borowicz PP, Luther JS, Wallace JM, Wu G,
Spencer TE (2006). Evidence for altered placental blood flow and
vascularity in compromised pregnancies. The Journal of physiology,
572(1):51-58.

Senturk LM, Erel CT (2008). Thin endometrium in assisted reproductive
technology. Current opinion in obstetrics and gynecology, Jun;
20(3):221-228.

Ting Yuan, Ting Zhang, Chao Li, Zhen Han (2015). A New Perspective
to Evaluate Doppler Vascular Impedance in Hypertensive Disorders
Complicating Pregnancy: Multilevel Modeling Established in a Case
Control Study. Open  Journal of  Obstetrics  and
Gynecology,;5(6):350-359.

Zhang S, Lin H, Kong S, Wang S, Wang H, Wang H, Armant DR (2013).
Physiological and molecular determinants of embryo implantation.
Molecular Aspects of Medicine, 34(5):939-980.



