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Abstract

Background: The successful use of PRP in regenerative medicine has led investigators to study its effect in the
treatment of conditions like decreased ovarian reserve, poor responders, and premature ovarian insufficiency.

Objective: To review the uses of intraovarian PRP in reproductive medicine.

Methods: A literature search for English articles related to the uses of intraovarian PRP in reproductive medicine,
including articles published in PubMed, from 2000 to April 2021.

Results: Seventeen studies: No RCT. Studies were classified according to indication. (1) For diminished ovarian
reserve: 6 studies including 369 patients. (2). For poor responders: 3 case series studies including 41 patients with
an improvement in ovarian response. (3) For premature ovarian insufficiency: 8 studies including 373 patients.
Ovarian reserve markers were the outcome of all studies with conflicting results. LBR was not determined in the
majority of studies.

Conclusion: Intraovarian PRP for diminished ovarian reserve, poor ovarian response, or POI is still experimental.
Well-designed, large RCTS to confirm its efficacy and safety are required.

Keywords: PRP, ICSI, Ovary, Platelet-rich plasma

Background
Preparation of platelet-rich plasma (PRP) is simple and
easily performed. PRP contains high concentrations of
cytokines and growth factors. Mechanisms of action are
attributed to the high concentration of growth factors
inducing tissue regeneration and healing. The fibrin
frameworks present over platelets support the regenera-
tive matrix leading to the rapid establishment of the
proper morphological and molecular configuration for
wound healing [1]. Platelet activation by thrombin, cal-
cium chloride, or collagen is required to trigger the re-
lease of these growth factors.

Objective
To review the uses of intraovarian PRP in reproductive
medicine.

Methods
A literature search for English articles related to the uses
of intraovarian PRP in reproductive medicine, including
articles published in PubMed, from 2000 to April 2021.

Procedure
Different protocols are available for PRP preparation and
different types of kits available in the market by various
manufacturers, each claiming theirs’ are superior [2].
Generally, all protocols involve the collection of blood,
centrifuge the sample (either single or double centri-
fuge), subjecting it to temperature or not, and activating
the platelets with exogenous factors or without it. Proce-
dures differ in the volume of blood collected, force and
duration of centrifugation, single step or two steps cen-
trifugation, and the resulting volume of platelets. The
concentration of platelets also varies depending upon
the protocols used
Intraovarian PRP administration was performed at the

end of the period. It can be performed vaginally where
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minimal sedation is required. Injection is done under
direct transvaginal ultrasound guidance, using an oocyte
pick-up needle (17-gauge), slowly and steadily to ensure
uniform distribution of infusion in all layers and the nee-
dle is gently retracted while injecting. Three punctures
per ovary, intramedullary injection and diffusion in the
subcortical layers [3]. The amount injected into each
ovary was 2 mL [4], 4 ml [5], 5 mL [6]. After the proced-
ure, the patient was kept in the supine position for 10–
15 min and rest for 1 h. The procedure was repeated
every month for 2–3 months. Some authors performed
intraovarian PRP injection through laparoscopy [7].

Results
Seventeen studies were found; they were classified ac-
cording to indication. (1) For diminished ovarian reserve
(Table 1): 6 studies, 3 case series, 2 observational, and 1
controlled non-randomized studies. The total number of
patients was 369 patients. Improvement in ovarian re-
serve markers was detected in all studies. (2) For poor
responders (Table 2): 3 case series studies including 41
patients with an improvement in ovarian response. (3)
For premature ovarian insufficiency (POI) (Table 3): 8
studies including 373 patients (3 case reports, 2 observa-
tional, 2 case series, and 1 prospective registered study).
The Barad et al. study [18] included 2 groups: group 1:
POI: amenorrhea and FSH > 40.0 mIU/mL. Affected
women may, however, still have sporadic menses and
may even occasionally achieve spontaneous pregnancy;
and group 2: premature ovarian aging (POA), also called
occult primary ovarian insufficiency (oPOI): a milder
form of ovarian insufficiency, characterized by abnor-
mally high FSH (≤ 40.0 mIU/mL) and abnormally low
age-specific AMH. No changes in E2 or FSH levels were
found in group 1. No significant difference in FSH or
LH was detected in the study of Aflatoonian et al. [15].

Discussion
The successful use of PRP in regenerative medicine has
led investigators to study its effect in the treatment of
conditions like decreased ovarian reserve, poor re-
sponders, and premature ovarian insufficiency [20]. PRP
comprises many soluble mediators which coordinate cel-
lular repair after tissue injury [21]. Closely linked to in-
flammatory signaling, PRP is also involved in tissue
regeneration, cell proliferation, extracellular matrix re-
modeling, apoptosis, differentiation, and angiogenesis.
Platelets play an important role in local tissue repair.
Intraovarian PRP was performed based on the theory
that degenerative processes lead to ovarian insufficiency
through molecular pathway dysfunction, which regulates
the ovarian vascularization. Some investigators believe
that poor ovarian response could be treated by resour-
cing nutrients and hormonal supply [4, 5]. It is supposed
that platelet-derived factors may promote ovarian angio-
genesis and stimulate follicular development by recover-
ing the ovarian microenvironment [5]. PRP contains a
high concentration of cytokines and growth factors such
as insulin-like growth factor, vascular endothelial growth
factor, a platelet-derived angiogenic factor, and
interleukin-8. These factors have an important role in
tissue regenerative and healing, which is supposed to re-
store folliculogenesis and ovarian hormonal profile after
intraovarian injection.
The paradigm that the mammalian ovarian reserve is

fixed at birth which declines until exhaustion [22]. Oo-
cyte stores are limited, non-renewable and no evidence
for neo-oogenesis in adult monkey stem cells. It may be
possible to replenish the ovarian follicle pool due to the
presence of a population of oogonial stem cells (OSC) in
adult ovaries that may be activated under specific cir-
cumstances [23]. However, spontaneous reactivation of
OSCs is not yet believed to occur naturally in vivo in the
adult human ovary. Although data from animal models

Table 1 Studies for poor ovarian reserve

Study Type of study Number of patients Outcome

Sills et al. 2019, [6] Case series 4 Improved ovarian function in all cases, Increase AMH, Decrease FSH or
both. IVF: retrieval of 5.3 ± 1.3 MII oocytes.

Petryk et al. 2020 [8] Interventional 38 Significant improvement in hormone levels; 6 babies were born,
10 pregnancies were achieved, and 4 out of the 10 were from natural
conception.

Singh et al. 2020 [9] Interventional 30 No benefit in increasing AMH, AFC, ovarian response to COS or
IVF outcome

Mello et al. 2020 [10] Controlled non
randomized

46 PRP Vs control G: Sig improvement in FSH, AMH, AFC. Biochemical
(26.1% vs 5.4%) and cl pregnancy (23.9% vs 5.4%) were higher.

Sills et al. 2020 [11] Case series 182 Improved AMH in (28%) with median increase of 167%. Mean interval
to maximum AMH increase was 4 w (range 2–10 w).

Jacman et al. 2020 [12] Case series retrospective 140 PRP can stimulate follicular development for at least 6 weeks following
the intraovarian injection.

Total 369
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support the notion of OSCs, the presence of equivalent
stem cell populations in humans remains disputed. Wag-
ner et al. [24] failed to identify a population of germline
stem cells in human ovarian cortex. If present, ovarian
OSC may offer the potential for women suffering from
ovarian failure as a result of menopause or POI to be
treated for their infertility.
This literature review was conducted to study the effects

of intraovarian instillation of autologous PRP. At present,
there are very few studies addressing this issue. For dimin-
ished ovarian reserve (Table 1). No RCT and the total
number of patients in all studies is small. Ovarian reserve
markers (increase in serum AMH or antral follicle count
or decrease in serum FSH) were the outcome in all studies
with a beneficial effect in all except Singh et al. 2020 [8, 9]
who found no benefit. LBR was not determined in all
studies. Pregnancy rate was determined in Petryek et al.
[8] and Mello et al [10] studies, with significant improve-
ment, but the number of patients was small, 38 patients
and 46 patients, respectively. Therefore, intraovarian PRP
for improvement of ovarian reserve cannot be

recommended due to the absence of robust evidence and
well-designed, large RCTS are required to confirm its effi-
cacy and safety. For poor responders (Table 2): 3 studies
only, including 41 patients. No RCT, and all are case series
with improvement of ovarian response.
For premature ovarian insufficiency (POI) (Table 3): 8

studies including 373 patients with no RCT. A study by
Cakiroglu et al. [16] found that women who did not have
an antral follicle at the time of PRP injection were less
likely to respond to treatment compared to those who
had one or two antral follicles. Similarly, women with
the lowest quartile for serum AMH and the highest for
serum FSH were less likely to respond. They concluded
that PRP may help to activate existing preantral and/or
early antral follicles and that the number of remaining
follicles in the ovaries of women with POI likely deter-
mines the extent of their response. However, currently,
we cannot generalize this finding and there is an obvious
need for future well-controlled studies to identify the
subpopulation that can get the maximum benefit from
PRP infusion.

Table 2 Studies for poor ovarian responders

Study Type of study Number of patients Outcome

Sfakianoudis et al. 2018 [13] Case series 3 Within a 3-month interval, FSH decreased by 67.33%, AMH increased by 75.18%.
Improved embryo quality. Natural conception at 24 successful live birth.

Farimani et al. 2019 [14] Case series 19 The mean numbers of oocytes before and after PRP injection were 0.64 and 2.1.
3 live births (2 natural conception)

Aflatoonian et al. 2021 [15] Case series 19 47%had spontaneous pregnancy, of those, 37.55% had abortions

Total 41

Table 3 Studies for POI

Study Type of study Number of patients Outcome

Pantos et al. 2019 [5] Case series 8 All cases underwent natural IVF cycles: follicles of 15.20 ± 2.05 mm
in diameter, ICSI and all resulting embryos were cryopreserved.

Sfakianoudis et al. 2019 [3]. Case report 1 Significant reduction in FSH. IVF: biochemical pregnancy: spontaneous
abortion at the 5th week

Cakiroglu et al. 2020 [16] Interventional 311 7.4%conceived spontaneously, 64.8% developed AFC and attempted IVF.
IVF: PR/ET: 22.8% (4% of total). LBR: 8%

Hsu et al. 2020 [17] Case report 1 3 cleavage stage embryos were transferred, leading to a successful
pregnancy

Elsherbiny, 2020 [7] Case report 1 Increased AMH and E2 and decreased serum FSH and LH. Natural
pregnancy.

Barad et al. 2020 [18] Prospective registered
studies

51: G1: 20: POI.
G2: 31: POA/
oPOI

G1: over first 60 days revealed no changes in E2 or FSH levels although
4/20 (20%) demonstrated follicle growth.
G2: sig fall in E2 and rise in FSH over the first 30 days, then a rise in E2
and drop in FSH.

Hsu et al. 2021 [19] Interventional 12 Decrease FSH and LH. Two participants had cleavage stage embryos
transferred, of which one achieved clinical pregnancy.

Aflatoonian et al. 2021 [15] Case series 9 No significant difference in FSH or LH was detected

Total 394
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Barad et al. study [18] included 2 groups: group 1:
POI: amenorrhea and FSH > 40.0 mIU/mL. Affected
women may, however, still have sporadic menses and
may even occasionally achieve spontaneous pregnancy
and group 2: Premature ovarian aging (POA), also called
occult primary ovarian insufficiency (oPOI): a milder
form of ovarian insufficiency, characterized by abnor-
mally high FSH (≤ 40.0 mIU/mL) and abnormally low
age-specific AMH. No changes in E2 or FSH levels were
found in group1. No significant difference in FSH or LH
was detected in the study of Aflatoonian et al. on 9 pa-
tients with POI [15]. Therefore, we have conflicting re-
sults regarding the use of intraovarian PRP for POI. In
most of the studies, pregnancy characteristics, such as
clinical pregnancy rate, miscarriage rate, chemical preg-
nancy rate, and live birth rate have not been evaluated.
Only a few studies have evaluated the ICSI cycle per-
formance. Lastly, most of the included studies are quasi-
experimental studies and not a single RCT is included.

Conclusion
Intraovarian PRP for diminished ovarian reserve, poor
ovarian response, or POI is still experimental. There is a
need for research on cellular and molecular level to im-
prove our knowledge on PRP mode of action,
standardization of PRP preparation methods, and appli-
cation methods. Well-designed, large RCTS to confirm
its efficacy and safety are required. Without strong, un-
biased evidence, any intervention is a suspect until
proven otherwise.

Abbreviations
PRP: Platelet-rich plasma; ICSI: Intracytoplasmic sperm injection;
RCT: Randomized controlled trials; POI: Premature ovarian insufficiency;
LBR: Live birth rate; POA: Premature ovarian aging; oPOI: Occult primary
ovarian insufficiency
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