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Inadequate endometrial proliferation is a known cause of implantation failure in
assisted reproductive technology cycles. It is generally agreed that >9 mm
endometrial thickness is associated with higher implantation. Several strategies
have been explored to enhance endometrial proliferation. However, the results
are either poor, inconsistent or subject to safety concerns. A 34-year old woman
presented with unexplained thin endometrium in successive frozen embryo
transfer (FET) cycles. Autologous platelet-rich plasma (PRP) was infused in the
uterine cavity on day 10 of second FET cycle enhancing endometrial thickness,
which post-PRP infusion measured 10.9 mm. Blastocyst-stage embryos were
transferred resulting in a successful pregnancy. Autologous intrauterine infusion
of PRP positively impacts endometrial proliferation and implantation which is safe,
low resource and minimally invasive.
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Introduction

Endometrium plays a critical role in the establishment
and maintenance of a normal pregnancy. In humans, the
endometrium becomes receptive to implantation six days
following ovulation, when the embryo reaches the
blastocyst stage.1 Implantation is a highly coordinated,
complex event, between the intrauterine factors and the
embryo, regulated by ovarian steroids, progesterone, and
estrogen.2 Moreover, mediated by various molecular
modulators such as growth factors and cytokines,
functioning in a spatio-temporal manner thus, facilitating
endometrial decidualization, blastocyst attachment, and
invasion.1 Despite significant advances in Assisted
Reproductive Technologies (ART), implantation failure
due to inadequate endometrial receptivity is a major
cause of failure in ART cycles."

https://doi.org/10.32593/jstmu/Vol2.1ss2.75

In clinical practice, ultrasound evaluation of the
endometrial thickness is an important marker for
endometrial receptivity. There is a general consensus that
endometrial thickness of at least 7 mm (and preferably
>9mm) favors higher implantation.?2 Over the years,
several strategies have been implored to enhance
endometrial thickness and quality such as extended high
estrogen therapy, low dose aspirin, tocopherol,
pentoxifylline, arginine, vaginal administration of sildenafil
citrate, electroacupuncture, intrauterine perfusion of
Granulocyte colony-stimulation factor (G-CSF)® and stem
cell therapy.2*®> However, the results have either been
poor, unknown, inconsistent or subject to safety concerns.

Autologous platelet-rich plasma (PRP) is considered a
safe alternative approach. Moreover, demonstrated to
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stimulate mitogenesis and proliferation of the endometrial
cells, in turn, activating endocrine-paracrine pathways
facilitating endometrial remodeling, embryo maternal
crosstalk therein promoting implantation and pregnancy.

Here we present for the first time in Pakistan the utility
of intrauterine infusion of autologous PRP in a case of
unexplained thin endometrium during a frozen embryo
transfer (FET) cycle, resulting in a successful pregnancy.

Case report

A 34-year old woman, married for 5 years presented
at our clinic with unexplained infertility. The baseline
hormonal profile revealed all parameters within normal
limits.

Table 1: Baseline hormonal profile of the female
partner

Hormonal Test Result
Anti-Mullerian Hormone (AMH) 3.52 ng/mL
(DFaSst; Follicle Stimulating Hormone 6.67 mU/mL
Prolactin 25.7 ng/mL
Triiodothyronine (T3) 1.7 nmol/L
Thyroxine (T4) 8.1 pg/dL
Thyroid Stimulating Hormone (TSH) | 1.68 umlU/mL

Gynecologic findings revealed bilateral patent tubes,
both ovaries normal in size and echotexture with right
ovary measuring 3.4 by 2.5 ¢cm and left ovary measuring
3.8 by 3.0 cm, respectively. Additionally, no ovarian mass
or cyst was observed. The male partner was 35 years old
with normozoospermia, reported no history of medical or
surgical interventions. Screening tests of HEP B, C, HIV,
and VDRL were normal for both partners. Intrauterine
Insemination (IUl) cycle was proposed as the first line of
treatment. Two attempts of Ul were undertaken both
proving to be uneventful. In both IUI cycles, the measured
endometrial thickness was >3 mm on day 11 of the
menstrual cycle.

The couple was now recommended an in vitro
fertilization (IVF) cycle. Standard long agonist protocol
was followed.6 15 oocytes were collected, 8 fertilized
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normally following Intracytoplasmic sperm injection (ICSI).
Day 3 embryo transfer was scheduled with three embryos
of top quality, 7 10 cell grade 1 transferred successfully.
The remaining 5 embryos of top quality were vitrified. The
endometrial thickness prior to embryo transfer was 14.3
mm in the fresh IVF cycle. Two weeks following embryo
transfer BHCG test revealed an unsuccessful pregnancy.
Frozen embryo transfer (FET) cycle was advised to the
couple. Preparation of endometrium as described
previously by hormonal replacement therapy (HRT)
protocol was initiated.6 In the first FET cycle due to
insufficient endometrial response (<7mm), the cycle was
abandoned. In the proceeding menstrual cycle, the
patient was scheduled for the second FET cycle, using
the same regime.

Table 2: Ultrasound and hormonal assays of the
patient on day 10-11 of the menstrual cycle, during
respective frozen embryo transfer cycles.

First FET Second FET
Parameter
Cycle Cycle
Endometrium Thickness 58 mm 3.5mm
Estradiol level 113.2 pg/mL 103.2 pg/mL
Progesterone <0.05 ng/mL 0.18 ng/mL
(Lf}:e)i”izmg Hormone 980 miUML | 13.4 miUmL

On day 10 of the second FET cycle, due to inadequate
endometrial response. Intrauterine autologous PRP was
administered. PRP was prepared by drawing 10mL
venous blood in an Ethylenediaminetetraacetic acid-
coated tube and subjected to a single-step centrifugation
process at 1200 rpm for 12 minutes. Following
centrifugation, the overlaid plasma was isolated in a
sterile tube for infusion. Approximately 5 ml of PRP was
infused into the uterine cavity with an 1UI catheter. Four
days post-PRP administration the endometrium thickness
measured 10.9 mm.

Three embryos of quality 7 cell Grade 1, 6 cell Grade
1 and 9 cell Grade 1 were thawed 72 hours after
beginning vaginal progesterone (cycle day 12) and
cultured till day 5. On day 5 embryos progressed to
Blastocyst 3Ab, 3Bc and Morula stage, according to
Gardner and Schoolcraft grading system 7 and were
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transferred. Two weeks following embryo transfer serum
BHCG was 1068 mlU/mL, a single intrauterine gestational
sac was observed.

Discussion

On a cellular level, endometrial PRP in humans has
been demonstrated to promote the migration of primary
endometrial  epithelial cells, endometrial stromal
fibroblasts and mesenchymal stem cells (MSC).
Additionally, the enhanced migration of bone marrow-
derived MSC has also been identified, following the
infusion of intrauterine PRP.8 Moreover, the high amounts
of growth factors such as platelet-derived growth factor
(PDGF), epidermal growth factor (EGF), fibroblast growth
factor (FGF) also anti-inflammatory cytokines such as IL-
10, stimulates endometrial proliferation and tissue
regeneration.®

Endometrial PRP infusion has been reported to
improve fertility treatment outcomes in patients with a thin
endometrium,’® also with a history of recurrent
implantation failure.’® However, its utility concerning
unexplained thin endometrium has not been previously
reported. Here we report for the first time the use of
intrauterine PRP infusion in a patient with an unexplained
cause of thin endometrium and its beneficial effect on
endometrial growth, resulting in a successful pregnancy.
Autologous PRP is a relatively safe technique with
minimal risk of disease transmission, immunological
reaction, and cancers.* With respect to endometrial PRP,
it is a low resource and minimally invasive procedure. Our
case report highlights that intrauterine PRP infusion is a
beneficial strategy to cope with cycle cancellation due to
poor endometrial response in FET cycles and to enhance
the treatment outcomes.

Conclusion

In our opinion, this is the first report of successful
pregnancy utilizing endometrial PRP in a woman with
unexplained thin endometrium despite acquiring adequate
endometrial response in prior cycles. Our case report
highlights, the beneficial impact of autologous endometrial
PRP in order to enhance implantation.
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