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PRP-THERAPY OF ENDOMETRIUM: THE LATEST METHODS IN THE FIELD
OF ASSISTED REPRODUCTIVE TECHNOLOGIES

Recently, the preparation of the endometrium for embryo transfer, namely the achievement of optimal thickness and receptivity
of the endometrium, the prevention of unsuccessful attempts to implant embryos, is gaining more and more attention among doc-
tors in the field of reproductive medicine. Since cryptocycles of embryo transfer preparation are often discontinued in the practice
of a reproductive physician due to insufficient endometrial thickness, high doses of estrogen and negative IVF results provided the
satisfactory condition of the endometrium on the day of transfer and quality of the embryos. The article briefly presents the views
on the effectiveness of PRP therapy of the endometrium in the protocols of preparation for embryo transfer. The main mechanisms
of the effect of platelet-rich blood plasma on the endometrium are elucidated. The positive effect of this technique on regeneration,
increase in thickness and improvement of endometrial receptivity is proved.

Conclusion. PRP-therapy of the endometrium is a modern, affordable, effective and safe method of treatment of thin and
damaged endometrium in reproductive medicine.

Key words: infertility; assisted reproductive technologies; in vitro fertilization; PRP-therapy; endometrium.

PRP-TEPAMUNA 3HAOMETPUS: HOBEMLLASI METOAVKA B OB/TIACTV BCMOMOIATE/IbHbIX PENPOAYKTUBHbIX
TEXHONOINIA

B nocnepHee BpeMs Bce 60/bLUIEE BHUMAHME Cpeam Bpadeli B 06/1aCT penpoayKTonorim npuobpeTaeT noAroToBka aHA0METpUS
K aMGpuroTpaHcepy, a MMEHHO AOCTVKEHMNE ONTUMa/IbHOM TOMNLWMHbI U PeLenTUBHOCTY SHAOMETPYSA, NPeaynpeXxaeHre HeyaauHbIX
NonbITOK MMN1aHTaunmn 3M6pI/IOHOB. ﬂOCKOI‘Ibe O4YeHb 4YacCTo B NpakTuke Bpava penpoaykrosiora Haﬁl‘llO,El,aeTCﬂ OTMeHa KpnouwnknoB
NOArOTOBKM K 3MOGprOTpaHcdepy B CBA3M C HEAOCTATOYHOM TO/LLMHOM SHAOMETPUS NPY NCNO/Ib30BAaHUN BbICOKMX 03 3CTPOreHOB
N HeraTuBHble pe3ynstatbl KO npu ya0BNETBOPUTENBHOM COCTOSSHUM 3HAOMETPUSA B AEHb NepeHoca 1 KayecTBa aMOPMOHOB.
B cTatbe kpaTtko npeactaBnieHbl B3rs4bl Ha 3dekTnBHOCTb PRP-Tepann aH40oMeTpusi B NPpOTOKO/1ax NOoArOTOBKM K NepeHocy
3M6pUOHOB. OCBELLEHBI OCHOBHbIE MEXAHWN3MbI BNMSHWS 060ralleHHOl TpOMGOLMTaMK M1a3Mbl KDOBY HA AHAOMETPWIA. [lokazaHO
NoN10OXUTesibHOEe BngHne A&HHOVI MEeTOANKN Ha pereHepau,mo, yBenmqume TONILWLUWHBI N ynquueHme peLLeI'ITVIBHOCTI/I SHAOMeTpVIH.

BbiBog,. PRP-Tepanus aHAoMeTpus ABASETCA COBPEMEHHbBIM, AOCTYMNHbIM, 3(EKTUBHBLIM 1 6E30MAaCHBIM METOA0M NIeYeHUs
TOHKOIo n HOBpe)K,quHOFO SHAOMeTpVIH B penpop,yKTonormm.

KnioueBble cnoBa: 6ecnnofue; BcroMoraresibHble PenpoayKTUBHbIE TEXHOMNOMMK; 3KCTPaKoprnopasibHoe OMns0A40TBOPEHNE;
PRP-Tepanus; aHAOMETPWIA.

PRP-TEPAMISI EHOOMETPISI: HOBITHSI METOOVIKA B FANY3I AOMOMDKHUX PEMPOAYKTUBHUX TEXHOJONNA

[MpOTAroM 0CTaHHLOrO Yacy Bce BiNbLIOT yBary cepeg, nikapis y rasysi penpoayktonorii Habysae nigrotoBka eHaAoMeTpis A0
embpioTpaHcdepy, a came AOCATHEHHS ONTUMasIbHOT TOBLLMHW Ta peLenTUBHOCTI eHAOMETPISA, NonepepkeHHs HeBAaIMX cnpoob
iMniaHTauii emopioHiB. OCKiIbKM AyXe YacTo y NpakTuLi Slikaps penpoayKTosiora CnocTepiraeTbCs BiAMIHA KPIOLMKNIB NiAroTOBKN
[0 embpioTpaHcepy y 3B’A3Ky i3 He0CTaTHLO TOBLUVHOK EHAOMETPIA NPU BUKOPUCTaHHI BUCOKMX 103 €CTPOreHiB Ta HeraTuBHi
pesynbratv EK3 3a ymMOBM 3a10BifIbHOTO CTaHy eHAOMETPISA Ha [leHb NepeHocy Ta AKOCTi eMOPIOHIB. Y cTaTTi KOPOTKO NpecTas-
NleHo nornaan Ha edbekTBHICTL PRP-Tepanii eHAoMeTpis y NpoTokoax NiAroToBKM A0 NepeHocy eMOpPIioHiB. BUCBITIEHO OCHOBHI
MexaHi3Mun BNavBYy 36aradyeHoi TpomboumTamm naasMu KpoBi Ha eHAOMETpIl. [loBeeHO NO3UTUBHWI BN/IMB AaHOI METOAVKM Ha
pereHepawdiito, 36ibLLEHHS TOBLUMHWN Ta NOKPALLEHHS PeLenTUBHOCTI eHAOMETPIS.

BucHoBok. PRP-Tepanis eHgoMeTpis € cyvyacHUM, AOCTYNHUM, e(DEKTUBHUM Ta 6e3neYHnuM METOLO0M NiKyBaHHS TOHKOrO Ta
YLLUKO/DKEHOTO eHA0METPIsA Y penpoayKToNoril.

KniouoBi cnoBa: 6e3nnigas; AONOMiKHI penpoayKTUBHI TEXHONOTIT; ekcTpakopnopasibHe 3annigHeHHs; PRP-Tepanis;
€HO0METPI.

To date, the newest and most effective method of treating
all forms of infertility is the use of assisted reproductive
technologies. Assisted reproductive technologies are a
system of techniques by which some or all stages of gamete
preparation, fertilization process, development of embryos
before their transfer to the uterine cavity occur outside the
woman's body, ie “in vitro” [1]. In vitro fertilization (IVF) is
one of the methods of assisted reproductive technologies,
which is the most effective among all methods. In turn, IVF
consists of several main stages: preparatory, controlled

ovulatory stimulation, follicle puncture with oocyte aspiration,
fertilization, cultivation and transfer of embryos into the
uterine cavity with subsequent hormone replacement therapy
[2, 3]. Each of these stages plays an equally important role in
the pregnancy process and requires an individual approach
and management tactics in each individual clinical situation.

Recently, the preparation of the endometrium for embryo
transfer, namely the achievement of optimal thickness
and receptivity of the endometrium, the prevention of
unsuccessful attempts to implant embryos, is gaining more
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and more attention among doctors in the field of reproductive
medicine.

The endometrium is the inner mucous membrane of
the body of the uterus that lines its cavity and consists
of basal and functional layers and is a hormone-sensitive
tissue. Under the action of sex hormones (estrogen and
progesterone), the functional layer of the endometrium
undergoes morphofunctional changes during the menstrual
cycle, resulting in the onset of menstruation or pregnancy.
Thus, the endometrium is the main structure in the
implementation of embryo implantation and pregnancy [4], as
its satisfactory morphofunctional state is the most important
factor influencing the quality of implantation of a fertilized egg
with subsequent progression of pregnancy [5].

It is known that preparation for embryo transfer in IVF
programs occurs in both fresh and cryocycles, in the natural
menstrual cycle or with the use of hormone replacement
therapy [6]. According to modern researchers, better results
are observed in cryocycles, due to higher rates of embryo
implantation, clinical pregnancy and live birth rate, compared
with embryo transfer in fresh cycles, which have significantly
lower levels of these indicators, as a result of deterioration
of receptive properties after three months conducted
controlled ovulatory stimulation [7]. The advantages of this
method are the ability to conservatively adjust the thickness
and receptivity of the endometrium. However, often in the
practice of reproductive physicians there is a cancellation
of cryocycles of preparation for embryo transfer due to
insufficient thickness of the endometrium (up to 7 mm),
when using high doses of estrogen [8] and negative results
(repeated unsuccessful implantation of embryos) if the
condition is satisfactory in a day of embryo transfer and
quality, which requires the search for the latest methods in
implementing the effectiveness of IVF cycles.

Plasma therapy, which has been widely used not only in
the field of aesthetic medicine, but also in ophthalmology,
trichology, orthopedics (in the treatment of joint diseases),
and aesthetic organs of women) and in the field of ART (in
women with thin or damaged endometrium, unsuccessful
re-implantation of embryos and in women with low ovulatory
reserve) deserves innovative and progressive methods to
improve the quality characteristics of the endometrium in the
protocols of preparation for embryo transfer [9, 10].

Plasmolifting, or PRP-therapy of the endometrium —is a
method of introducing one's own platelet-enriched plasma
into the uterine cavity [11]. It is absolutely safe for the patient
without causing any allergic reactions or complications,
because the autoplasma is introduced. The purpose of
plasma therapy is to activate growth factors and stem cells.
In general, the method of using own plasma in the field of
platelet-enriched medicine dates back to the 1970s and
became more popular in the 1990s [12].

Data on the impact of PRP therapy for the treatment of
thin endometrium were first published in 2015 by Chang V.,
Li J., Chen Y., Wei L et al. In the study, intrauterine
plasma therapy was administered to five women with thin
endometrium who had insufficient response to hormone
replacement therapy in cryocycles in preparation for embryo
transfer. The effectiveness of intrauterine plasmalifting was
noted in all patients, but pregnancy was observed in four
patients [13]. Subsequently, four more studies in which
researchers concluded that PRP is an effective treatment for

thin endometrium, obtained data on the positive effects of
plasmalifting on increasing the thickness of the endometrium
and improving the outcome of pregnancy. PRP therapy was
also reported to improve the incidence of implantation, clinical
pregnancy, and fertility in women with thin endometrium [11,
14, 15, 16].

Platelets are components of the blood that play a key
role in the system of hemostasis and regeneration. Blood
plates perform several basic functions in the body, including
the formation of blood clots and the release of growth factors
that affect regeneration. Platelet-rich blood plasma contains
a large number of growth factors and cytokines, including
vascular growth factor (VEGF), platelet-derived growth
factor (PDGF), epidermal growth factor (EGF), transforming
growth factor (TGF), connective tissue growth factor (CTGF),
fibroblast growth (Bfgf), insulin-like growth factor (IGF-I)
and adhesive proteins: fibronectin, fibrin, vitronectin, which
have pronounced anti-inflammatory and regenerative
properties [17]. The above growth factors stimulate stem
cells to produce new host tissue as quickly as possible, which
explains the effectiveness of this technique.

PDGF is a glycoprotein that occurs during platelet
degranulation at the site of injury. The mechanism of action
is the activation of cell membrane receptors on the target
cell, which form high-energy phosphate bonds that activate
signaling proteins to initiate the specific activity of target cells.
These specific functions include mitogenesis, angiogenesis,
and macrophage activation. TGF-3 is produced by platelets
as well as macrophages and acts as an antiproliferative
factor in normal epithelial cells. TGF-3 exhibits three main
types of biological activity: it inhibits the proliferation of most
cells, but can stimulate the growth of some mesenchymal
cells; has an immunosuppressive effect and enhances
the formation of the intercellular matrix. The target cells
for TGF-3 are fibroblasts, brain stem cells, and osteoblast
progenitor cells. They participate in inflammatory reactions
and wound healing. VEGF, known as vascular permeability
factor, is a signaling protein produced by cells that stimulates
vasculogenesis and angiogenesis. EGF is a growth factor
that stimulates cell growth, proliferation and differentiation
by binding to the EGFR receptor [18].

Published data suggest that the use of PRP therapy
improves the regenerative properties of the endometrium
in an animal model (studies in female rats) in which ethanol
damaged the uterine cavity [19].

Before plasmolifting, each patient, both in gynecology
and in the practice of a reproductive doctor, must undergo
a mandatory gynecological examination and consultation
with a physician in order to exclude contraindications to
the use of this treatment. The patient must also undergo
mandatory laboratory tests (general blood test, coagulogram,
biochemical blood test, blood type and rhesus factor, blood
test for RW, HIV, HCV, HbsAgQ).

The main contraindications to this procedure are [18]:

« Acute infectious diseases;

« Rising body temperature on the eve of the procedure;

* Hemodynamic instability;

« Platelet dysfunction syndrome;

« Viral hepatitis, AIDS, syphilis;

« History of cancer;

e Autoimmune diseases;

« Allergic reactions to anticoagulants;

ISSN 2411-4944. AKTyasbHi NIUTaHHA NeAiaTpii, akymepcTsa Ta rinekosorii. 2020. N2 1

117



AKymepcTBO Ta riHEKOJIOTis1

* Anemia;

* Low platelet count (less than 100 thousand/pl);

 Systemic use of glucocorticoids (within 2 weeks);

« Use of anticoagulants;

 Immunosuppressive states;

« Violation of the coagulating properties of blood;

» Mental disorders.

Preparing for PRP

In patients on day 9-10 of hormone replacement
therapy, about 15-20 ml of fresh whole blood is taken from
a peripheral vein in a special tube with anticoagulant solution
(ACD-A). Then the tubes are placed in a centrifuge, where
blood samples are prepared for several minutes. Then
1.0-1.5 ml of the obtained plasma using a special catheter
(COOK) slowly in the office, after pre-treatment of the vagina
with antiseptic solutions, is injected into the uterine cavity of
the woman. After the procedure, the woman is offered to lie
down for 10 minutes. After 48 hours, ultrasound monitoring is
performed to measure the thickness of the endometrium and
decide whether to repeat the plasmalifting procedure [20].

The endometrial plasmolifting procedure can also be
performed by office hysteroscopy using a puncture needle
and the introduction of a small amount of platelet-enriched
plasma of the patient's blood into the endometrium, but this
technique is used in preparation for cryopreservation.

In a study by Yu. P. Boposlav and others (2016), patients
with infertility were divided into two groups: the main group
— 31 women and 30 women who were in the comparison
group, another 30 healthy women who had been planning a
pregnancy were in the control group. All women were treated
for infertility by IVF. All patients received drug treatment
according to the selected superovulation stimulation protocol.
Women in the main group were injected with autoplasma
prepared by the technology of MD R. R. Akhmerov and
PhD R. F. Zarudiia (8 ml of whole blood was taken in a test
tube Plasmolifting™, which was centrifuged for 5 minutes at
3000 rpm, then under aseptic conditions under application
anesthesia 2 ml of plasma was injected intrauterinely and 1.5
ml paracervically), the procedure was performed three times
on day 20-22 of the previous menstrual cycle, in the cycle
of stimulation for 5-7 and 12—-14 days. The effectiveness of
plasma therapy using PlasmoliftingTM tubes was proven. In
women of the main group, the thickness of the endometrium,
the number of antral, preovulatory follicles and the number
of embryos were higher than in the comparison group. The
incidence of pregnancy in the main group was 10 % higher
than in the comparison group, which confirms the positive
effect of plasmalifting on the treatment of infertility in women
by IVF. Its high efficiency and safety were highlighted [21].

In the work by L. Aghajanova et al. (2018) the study
was conducted among 12 patients with moderate-severe
Asherman's syndrome (5 patients — control group, 7 patients
— study group). In the control group, Asherman's syndrome
was caused by vacuum aspiration and uterine curettage,
and in the study group — due to curettage in miscarriage
or missed miscarriage, postpartum curettage and myo-
mectomy. Women after hysteroscopy in the study group
underwent intrauterine infusion of PRP, and in the control
group - phys. solution. Women after hysteroscopy in the
study group underwent intrauterine infusion of PRP, and in
the control group — sodium chloride. Endometrial thickness,
menstrual blood volume before and for 2 weeks after therapy

were examined. There was no difference between the initial
thickness of the endometrium, but after PRP there was an
increase in its thickness. Three cases of clinical pregnancy
were observed in the study group, and two in the control
group. Thus, the paper presents data that PRP is a possible
and promising method of treatment of Asherman's syndrome.
This technique is easily tolerated by patients and is a much
more effective method in the treatment of endometrial thick-
ness compared to standard medical or surgical treatment of
Asherman's syndrome [22].

Y. Chang, J. Li, X. Li et al. in 2017 conducted a study
and noted that PRP plays an important role in promoting
endometrial proliferation, improving the frequency of em-
bryo implantation and the incidence of clinical pregnancy in
women with thin endometrium [23].

O. Obidniak et al. (2017) in their work point to the
effectiveness of intrauterine perfusion with autologous
platelet-rich PRP plasma, which is considered a promising,
safe and cost-effective method of therapy for patients with
repeated unsuccessful embryo implants. Because there was
a greater thickness of the endometrium, a higher frequency
of embryo implantation and the onset of clinical pregnancy
among women who underwent PRP (n-45) compared with
the group of women who did not undergo plasmolifting (n-
45), and proved that the PRP procedure does not affect the
level of pregnancy loss [24].

Instead, in their work, F. Dieamant, L. D. Vagnini, J. B.
Oliveira et al. (2019) did not note a significant difference in
the frequency of pregnancy between the two groups (study
group, whom in the protocols of preparation for ET performed
PRP of the endometrium and subcutaneous administration
of granulocyte colony-stimulating factor; control group — did
not undergo the above procedures) [25].

The work of A. Allahveisi, F. Seyedoshohadaei, M. Rezaei
et al. (2020) also did not report the effectiveness of PRP
endometrial therapy in patients in cryoprotocol and failed IVF
attempts in the past. Because the frequency of biochemical
and clinical pregnancies did not differ between the study and
control groups [20].

Numerous studies highlighted the relationship between
PRP and female fertility. Studies show that intrauterine
administration of platelet-rich blood plasma plays an impor-
tant role in the preparation of patients with thin, damaged
endometrium and failed implants in the past for embryo
transfer; affects the effectiveness of IVF results, in turn has
pronounced regenerative properties, increases the thickness
and improves the receptivity of the endometrium, which
increases the level of implantation and the frequency of
clinical pregnancy. Today, there is much debate about the
mechanism of its effect on a woman's reproductive system
and the choice of the optimal method of PRP preparation
(there are various techniques that include different blood
sample preparation, amount of plasma injected, methods
and days of administration) for comprehensive treatment
of women with infertility associated with thin and damaged
endometrium, which further requires more study.

CONCLUSIONS. PRP endometrial therapy is a modern,
affordable, effective and safe method of treating thin and
damaged endometrium in reproductive medicine. Its safety
(does not cause allergic reactions, rejection, complications)
is proved, as the patient's own plasma and efficiency are
introduced (positive effect on regeneration, increase in thick-
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ness and improvement of endometrial receptivity, increase
in pregnancy in IVF programs).

PROSPECTS OF FURTHER RESEARCH. Conducting
a clinical study among women with a history of failed IVF to
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