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Abstract
Injection of intraovarian platelet-rich plasma (PRP) was recently presented in terms of improvement ovarian function in women
with a poor ovarian response (POR) or primary ovarian insufficiency (POI). In a before and after study, 17 poor responder
women and 9 women with the diagnosis of POI were recruited. The multifocal intramedullary infusion of 1.5 ml activated PRP
was performed into each ovary. The majority of women in both groups received the second PRP injection with the twofold
increase in the dosage to 3ml, 3 months after the first injection. Evaluation of serum anti-mullerian hormone (AMH), follicle-
stimulating hormone (FSH), luteinizing hormone (LH), and estradiol (E2) was performed. In addition, all women were followed
with regard to pregnancy outcome up to delivery. In the POI group, menstrual restoration was monitored. The significant
difference was not detected regarding the hormonal profile between the three time points in both groups. With regard to
pregnancy outcome, 8/17 (47%) of PORs had spontaneous pregnancy in response to PRP injection. Of those, three women
(37.55%) had abortions, whereas 4 pregnancies (50%) led to healthy live births, and one woman (12.5%) was in the 24th week of
her pregnancy. Menstruation recovery occurred among 22.2% of women with POI after the second PRP injection, but no one
became pregnant. Intraovarian injection of autologous PRP might be considered an alternative treatment in poor responders. As
for women with POI, it is questionable whether PRP could induce menstrual recovery.
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Introduction

Both women with primary ovarian insufficiency (POI) and
poor ovarian responders (PORs) with poor fertility outcomes

are considered the main challenges of reproductive science.
POI, which is described by significantly reduced ovarian re-
serve, menstrual irregularity, or amenorrhea earlier than 40
years of age, affects 1% of women at reproductive age [1].
At present, egg donation is the only treatment option for wom-
en with POI, and that is not usually welcomed by infertile
couples who desire to have their own genetic offspring. On
the other hand, PORs are presented by the low response to
ovarian stimulation protocols with a frequency of 9 to 24% [2,
3]. Despite several approaches that have been investigated to
improve the assisted reproductive technology (ART) outcome
in PORs, the pregnancy rate remains low in these patients.
Recently, platelet-rich plasma (PRP) has been widely used
in regenerative treatment in different fields such as orthope-
dics, dermatology, dentistry, and aesthetic surgery [4–7]. PRP
is platelet-rich blood plasma supplemented with cytokines and
growth factors. Accumulation of platelet in a tissue stimulates
cell proliferation and tissue regeneration through protein se-
cretion in response to cytokines, and growth factors [8] lead to

* Marzieh Lotfi
marzeih.lotfi@gmail.com

* Lida Saeed
lsaeed6@yahoo.com

1 Research and Clinical Centre for Infertility, Yazd Reproductive
Sciences Institute, Shahid Sadoughi University of Medical Sciences,
Yazd, Iran

2 Abortion Research Center, Yazd Reproductive Sciences Institute,
Shahid Sadoughi University of Medical Sciences, Yazd, Iran

3 Department of Medical Genetics, Faculty of Medicine, Shahid
Sadoughi University of Medical Sciences, Yazd, Iran

4 Afzalipour Hospital, Kerman University of Medical Sciences,
Kerman, Iran

https://doi.org/10.1007/s43032-021-00483-9

/ Published online: 8 March 2021

Reproductive Sciences (2021) 28:2050–2059

http://crossmark.crossref.org/dialog/?doi=10.1007/s43032-021-00483-9&domain=pdf
http://orcid.org/0000-0001-7323-6717
https://en.wikipedia.org/wiki/Anti-M%C3%BCllerian_hormone
mailto:marzeih.lotfi@gmail.com
mailto:lsaeed6@yahoo.com


revert the cellular damage and tissue rejuvenation [9]. In the
field of infertility, PRP was primarily used for the treatment of
thin endometrium [10] and recurrent implantation failure [11].
Recently, it has been investigated in the cases of ovarian in-
sufficiency [12, 13]. Since the studies which assessed the PRP
beneficial effects on ovarian parameters are limited, in this
study, we evaluated whether the intraovarian injection of au-
tologous PRP would improve ovarian reserve through ovarian
rejuvenation thus causing spontaneous pregnancy or menstru-
al recovery in women with POI and poor responders.

Materials and Methods

The study was conducted at Yazd Research and Clinical
Center for Infertility, Yazd Reproductive Sciences
Institute, between September 2018 and February 2020.
The research proposal was approved by the Ethics
Committee of Yazd Reproductive Sciences Institute,
Shahid Sadoughi University of Medical Sciences,
Yazd, Iran (IR.SSU.RSI.REC.1397.004). A written in-
formed consent for participating in this trial was obtain-
ed from all poor responders and women with POI who
rejected the oocyte donation program. This research project
was registered in the Iranian Registry of Clinical Trials
(IRCT) with the code of IRCT20180818040828N2.

Patient Selection

Twenty-six cases: 17 poor responder women and 9 women
with the diagnosis of POI were recruited. POI patients were
diagnosed according to ESHRE guideline: onset prior to 40
years of age, oligo-/amenorrhea for at least 4 months, and an
elevated FSH level > 25 IU/l on two occasions > 4 weeks apart
[14]. PORs were selected based on Bologna criteria: age of
>40 years or any other risk factor for POR, history of POR
detected by 3 or fewer oocytes in previous conventional stim-
ulation protocols, and low ovarian reserve tests including anti-
mullerian hormone (AMH <1.1 ng/ml) or antral follicular
count (AFC <5 follicles). The PORs must fulfill at least two
of the three mentioned criteria [15].

Exclusion criteria included body mass index (BMI)
above 30 or less than 18, autoimmune diseases,
thrombophilic disorders, ovarian insufficiency secondary
to sex chromosome etiology, sexually transmitted dis-
eases, tubal factor infertility, endocrine disorders such as
thyroid dysfunction, endometriosis, previous major lower
abdominal surgery and pelvic adhesions, renal failure,
malignancy, and couples with abnormal semen parame-
ters. All iatrogenic POI cases were also excluded.
Participants did not receive any hormonal therapy 1
month prior to enrollment, during PRP treatment and for
a 1-month period post-PRP injection. Screening tests for

HIV (human immunodeficiency virus) antibody and HBS
(hepatitis B surface) antigen were performed for all
women.

Sample Preparation

PRP was prepared from autologous blood using the manufac-
turer’s instruction (Rooyagen, Tehran, Iran). Briefly, for each
PRP infusion, approximately 20 ml of peripheral venous
blood was drawn in the syringe that contained 3 ml of acid
citrate A anticoagulant solution (ACD-A) (Arya Mabna
Tashkhis, Iran) and centrifuged immediately at 1600g for 10
min. The blood was divided into three layers including red
blood cells at the bottom, a buffy coat layer, and cellular
plasma as the supernatant. The plasma layer and buffy coat
were transferred to another tube and centrifuged at 3500g for
5 min to achieve 3 ml PRP of 3 to 5 times higher than basal
blood samples [16]. Prepared PRP was stored for 1 h at a
temperature of 4°C before injection, and PRP activation was
performed using calcium gluconate (CG) in a 1:9 ratio [17,
18].

Intraovarian Injection

The injection was randomly scheduled in POI women with
amenor rhea , whereas in POI women who were
oligomenorrheic and PORs, PRP injection was done 10 days
after the beginning of menstrual bleeding. PRP injection was
done according to the previously defined method [13]. The
multifocal intramedullary infusion of 1.5 ml activated PRP
was performed using a 17-gauge single lumen needle into
each ovary under minimal sedation via transvaginal ultra-
sound monitoring.

In the case of POI, a quantity of the injected PRP leaked
into the peritoneal cavity due to atrophic ovaries with de-
creased volume. By the end of the procedure, accurate ultra-
sonography was performed to evaluate the pelvic area
concerning the amount of leakage and vascular integrity.
The majority of women in both groups received the second
PRP injection with a twofold increase in the dosage to 3ml, 3
months after the first injection. Only five patients in the POR
group did not receive the second PRP injection due to the
spontaneous conception after the first PRP injection, which
will be discussed in the “Result” section.

Hormonal Assessment and Follow-Up

Ovarian function was assessed through hormonal measure-
ment in all women. Evaluation of serum AMH (ELISA
immunoassay kit, Ansh Lab, Webster, USA), follicle-
stimulating hormone (FSH) (AccuBind ELISA Kits, CA,
USA), luteinizing hormone (LH) (AccuBind ELISA Kits,
CA, USA), and estradiol (E2) (AccuBind ELISA Kits, CA,
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USA) was performed three times: prior to PRP injection and
two consecutive months after the first PRP injection. In PORs,
hormonal assessment was done on day 3 of the menstrual
cycle. Intra-assay coefficient of variation for AMH was
<10%, inter-assay coefficient of variation was <12%, detec-
tion range was 0.06–14.2 ng/mL, and minimum detectable
concentration was 0.023 ng/mL.

In addition, all women were followed up for 1 year after the
first PRP injection in terms of pregnancy outcome, and preg-
nant cases were observed up to delivery. In the POI group,
menstrual restoration was monitored.

Outcome Parameters

Chemical pregnancy was considered a positive serum beta
human gonadotropin hormone (hCG) that might progress into
a clinical pregnancy or result in an early miscarriage. Clinical
pregnancy was defined by detecting fetal heart activity in
transvaginal ultrasonography 5 weeks after positive beta
hCG. Abortion was pregnancy loss before the 20th week of
gestation, and ongoing pregnancy was defined as pregnancies
which continued after 12 weeks.

Statistical Analysis

The Statistical Package for Social Sciences 20(SPSS, SPSS
Inc, Chicago) was used for data analysis. Values were
expressed as the mean ± standard deviation (SD).
Comparison of parametric and non-parametric variables be-
fore and after the intervention was performed using the paired
t-test and Wilcoxon signed-rank test respectively. P < 0.05
was considered statistically significant. A confidence level
was set at 95%.

Result

A total of 30 women, 19 poor responder patients and 11 wom-
enwith the diagnosis of POI, were initially recruited. Of those,
2 women in each group did not meet the inclusion criteria.
Finally, 17 PORs and 9 women with POI received PRP injec-
tion (Fig. 1). The mean age of women was 35.47 ± 4.34 years
and 33.66 ± 4.84 years in PORs and POI groups, respectively.
The mean duration post the menstrual cessation was 8.11
±3.29 years in women with POI.

Demographic and clinical features of the poor responders
and women with POI were listed in Tables 1 and 2,
respectively.

Hormonal Profile and Pregnancy Outcome in PORs

The significant differences were not detected in FSH and LH
levels 1 month and 2 months following PRP injection

(Table 3, Fig. 2a and b). A non-significant elevation was de-
tected in the E2 level 1 month post-PRP injection followed by
an insignificant decline after the 2 months of PRP administra-
tion (Table 3, Fig. 2d). The serum AMH level was increased
slightly 1 month after PRP treatment, even though the differ-
ence was not statistically significant. The serum AMH level
showed an insignificant reduction 2 months post-PRP injec-
tion (Fig. 2c).

With regard to pregnancy outcome, 8/17 (47%) of PORs
had spontaneous pregnancy in response to PRP injection. Of
those, three women (37.5%) had abortions after chemical
pregnancy, whereas 4 pregnancies (50%) led to healthy live
births, and one woman (12.5%) reached ongoing pregnancy.
In detail, five patients received only the first PRP injection.
Three of them refused the second injection due to spontaneous
chemical pregnancy leading to abortion (cases 1, 2, 17), which
means clinical pregnancy did not occur; one of themwithdrew
from the trial because of spontaneous conception just before
the second injection (case 15); and the last one simply refused
to take the second injection for personal reasons, although
interestingly she became pregnant 6 months after the first
injection (case 3). It is worth noting that the conception in
the last two cases led to healthy live births (Table 1). Two
women experienced spontaneous pregnancy 3 months after
the second PRP injection. One pregnancy led to a healthy live
birth (case 6), and the other pregnant women had the gesta-
tional age of 24 weeks at the time of manuscript submission
(case 16). All women were allowed to conceive spontaneous-
ly. Only one woman, who had a remarkable increase in the
serum AMH level after the second PRP injection, underwent
in vitro fertilization (IVF) cycle 2 months later at her own
insistence. But then, the cycle was canceled due to poor ovar-
ian response to the stimulation protocol; interestingly, a spon-
taneous conception occurred 6 months post-PRP injection
resulting in a live birth with a healthy baby boy (case 8).

Hormonal Profile and Pregnancy Outcome in POI
Women

Serum FSH and LH were not decreased significantly for
two consecutive months after PRP injection (Table 3, Fig.
3a and b). E2 showed a non-significant increase 1 month
post-PRP injection with a subsequent decrease 2 months
after PRP administration. Even though the E2 levels
showed an elevation at two time points after PRP treat-
ment in comparison with the level prior to PRP injection,
the differences were not statistically significant (Table 3,
Fig. 3d). Serum AMH level was increased 1 month after
PRP injection; however, the AMH concentration was
dropped below the level prior to PRP administration 2
months post-PRP injection. The differences were not sta-
tistically significant (Table 3, Fig. 3c).
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Menstruation recovery occurred among 22.2% of women
with POI after the second PRP injection, but no one became
pregnant.

Discussion

In the current study, we examined the influence of
intraovarian injection of autologous PRP on ovarian reserve
factors and pregnancy outcome in women diagnosed with POI
and PORs. Intraovarian PRP was injected to a total of 17
PORs and 7 women with POI. Among PORs, 8 women
(47%) conceived spontaneously with a live birth rate of
50%, while POI women achieved no pregnancy, but menstru-
ation recovery occurred in 22% of them. AMH, FSH, LH, and

E2 levels did not change significantly before and after PRP
injection in both groups.

Previously, the application of PRP for patients with thin
endometrium and poor receptivity revealed successful results
in terms of thickening endometrium and good pregnancy out-
come following assisted reproduction [10, 19]. For the first
time, Sills and colleagues reported intraovarian PRP injection
in four women with poor response to ovarian stimulation and
amenorrhea. They observed improvement in hormonal pro-
file, oocyte retrieval, and blastocyst formation in all women
after PRP administration [18]. Afterwards, Sfakianoudis and
colleagues presented the first case of in vitro fertilized bio-
chemical pregnancy after the intraovarian injection of autolo-
gous PRP. However, this pregnancy led to spontaneous abor-
tion in the fifth week of gestational age [20].

Fig. 1 Flowchart of the clinical outcomes in women undergoing PRP injection
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Table 1 Demographic and clinical features of the poor responders (PORs)

Cases Age
(years)

Duration of
infertility (years)

BMI
(kg/m2)

Previous
pregnancy

No. of previous
ART failure

PRP
injection

Pregnancy outcome

1 36 8 24.09 Negative - Once Spontaneously conceived one month post-PRP injection;
chemical pregnancy

2 39 4 32.81 Positive - Once Spontaneously conceived one month post-PRP injection;
chemical pregnancy

3 32 5 24.84 Negative IVF: 1
IUI:1

Once Spontaneously conceived six months post-PRP injection;
live birth, healthy baby boy

4 38 6 24.22 Negative IVF: 1
IUI:6

Twice Negative

5 39 8 25.91 Negative ICSI: 3
IUI:1

Twice Negative

6 35 5 27.55 Negative IVF: 1
IUI:1

Twice Spontaneously conceived three months post the 2nd PRP
injection; live birth, healthy baby girl

7 31 4 24.98 Negative - Twice Negative

8 28 3 26.50 Negative - Twice A canceled IVF cycle due to the poor ovarian response two
months post the 2nd PRP injection

Spontaneously conceived six months post the 2nd PRP
injection; live birth, healthy baby boy

9 38 3 25.34 Negative IVF: 3 Twice Negative

10 37 4 21.83 Negative IVF: 2 Twice Negative

11 36 5 23.88 Negative - Twice Negative

12 42 6 25.59 Positive IUI:2 Twice Negative

13 34 3 28.51 Negative IVF: 1
IUI:1

Twice Negative

14 26 4 27.55 Negative IVF: 5 Twice Negative

15 33 3 25.61 Negative - Once Spontaneously conceived three months post-PRP injection;
live birth, healthy baby girl

16 39 1 25.60 Negative - Twice Spontaneously conceived one month post the 1st PRP
injection; chemical pregnancy

Spontaneously conceived three months post the 2nd PRP
injection; ongoing pregnancy

17 40 3 21.71 Positive IVF: 1
IUI:1

Once Spontaneously conceived one month post-PRP injection;
chemical pregnancy

PORs poor ovarian responders, BMI body mass index, PRP platelet-rich plasma, ART assisted reproductive technology, IVF in vitro fertilization, ICSI
intracytoplasmic sperm injection, IUI intrauterine insemination

Table 2 Demographic and clinical features of women with POI

Cases Age
(years)

Duration of
infertility (years)

BMI
(kg/m2)

Previous
pregnancy

Absence of menstrual
cycle (years)

PRP
injection

Pregnancy
outcome

Menstruation
recovery

1 26 8 29.68 Negative 12 Twice Negative No

2 33 6 23.82 Positive 3 Twice Negative Yes

3 33 5 24.97 Negative 10 Twice Negative No

4 39 6 23.93 Negative 11 Twice Negative No

5 39 8 25.95 Negative 10 Twice Negative Yes

6 38 5 33.20 Positive 8 Twice Negative No

7 36 4 25.34 Negative 10 Twice Negative No

8 32 7 21.77 Negative 4 Twice Negative No

9 27 8 30.84 Negative 5 Twice Negative No

POF primary ovarian insufficiency, BMI body mass index, PRP platelet-rich plasma
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All the aforementioned studies were performed based on
the theory that the degenerative processes lead to the ovarian
insufficiency through molecular pathways dysfunction which
regulates the ovarian vascularization. On the other hand, some
researchers believe that poor ovarian response could be treated
by resourcing nutrients and hormonal supply [11, 13, 20–22].
By the introduction of PRP, it is assumed that platelet-derived
factors may promote ovarian angiogenesis and stimulate fol-
licular development by recovering ovarian microenvironment
[13, 23]. PRP contains a high concentration of cytokines and
growth factors such as platelet-derived growth factor, insulin-
like growth factor, vascular endothelial growth factor, a
platelet-derived angiogenic factor, and interleukin-8. All men-
tioned factors have a key role in tissue regenerative and
healing [24], which is supposed to restore folliculogenesis
and ovarian hormonal profile after intraovarian injection.

Unexpectedly, in our study, AMH and E2 levels along with
FSH and LH concentrations did not change significantly with-
in two consecutive months post-PRP injection in both POI and

POR groups. Nevertheless, E2 and AMH levels showed a
non-significant increase 1 month post-PRP injection. The
levels dropped again 2 months after PRP administration.
The small sample size of the study did not allow us to assess
ovarian response predictors. As the other studies with larger
sample size evaluated the possible relationship between the
ovarian response to PRP injection and patients’ characteristics
such as age, body mass index, baseline platelet concentration,
pretreatment antral follicle count, or hormone levels [12, 18].
In contrast, the other studies reported a significant reduction in
the patients’ FSH and LH levels plus increased AMH and E2
levels after PRP injection [20, 25, 26]. However, in the
Cakiroglu study, similar to our results, the FSH level remained
unchanged among POI women after PRP treatment [12].

With regard to pregnancy outcome, our result showed a
reasonable pregnancy rate of 47% with a live birth rate of
50% of the pregnant women in poor responders. All pregnan-
cies occurred spontaneously after the PRP administration.
Only one woman was stimulated during an IVF cycle that

Table 3 Serum hormone levels at three time points in PORs and women with POI

PORs (n=17)

Hormone levels Prior to PRP injection 1 month post-PRP injection 2 months post-PRP injection P value

FSH (mIU/mL) 20.06±22.62 19.92±22.90 23.56±17.71 0.279*
0.715**
0.684***

LH (mIU/mL) 8.43±11.04 16.64±18.51 11.95±14.32 0.066*
1**
0.225***

E2 (pg/ml ) 48.93±52.04 126.79±115.66 50.34±63.90 0.093*
0.465**
0.225***

AMH (ng/ml ) 0.34 ± 0.24 0.51 ± 0.43 0.30 ± 0.41 0.136*
0.553**
0.102***

POI (n=9)

Hormone levels Prior to PRP injection 1 month post-PRP injection 2 months post-PRP injection P value

FSH (mIU/mL) 59.83±44.97 44.48±25.68 54.48±37.80 0.214*
0.176**
0.735***

LH (mIU/mL) 34.54±29.31 31.71±23.63 27.01±22.92 0.484*
0.176**
0.176***

E2 (pg/ml ) 29.80±41.17 82.36±104.03 40.26±44.18 0.173*
0.735**
0.176***

AMH (ng/ml ) 0.06 ± 0.12 0.18 ± 0.49 0.01 ± 0.00 0.492*
0.320**
0.352***

Data are presented as mean ± SD

*“Prior to PRP injection” group versus “1 month post-PRP injection” group using Wilcoxon signed-rank test

**“Prior to PRP injection” group versus “2 months post-PRP injection” group using Wilcoxon signed-rank test

***“1 month post-PRP injection” group versus “2 months post-PRP injection” group using Wilcoxon signed-rank test

POR poor ovarian responder, POI primary ovarian insufficiency, BMI body mass index, PRP platelet-rich plasma, AMH anti-mullerian hormone, FSH
follicle-stimulating hormone, LH luteinizing hormone, E2 estradiol
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was canceled due to the poor ovarian response. However, the
patient became pregnant spontaneously. In a clinical trial,
Farimani and colleagues compared the number of oocytes
retrieved before and after PRP injection and reported an in-
crease in the oocyte and embryos obtained after PRP admin-
istration. Three of the 19 women became pregnant including
two spontaneous chemical pregnancies and one in vitro-
fertilized clinical pregnancy that led to a healthy live birth
[27]. Another case series presented 3 poor responder women
who were treated with autologous PRP ovarian infusion. They
reported a natural ongoing pregnancy (24 weeks of gestation),
an uncomplicated ongoing pregnancy (17 weeks of gestation),
and a successful live birth. The last two cases became preg-
nant after IVF cycles [26]. Moreover, Stojkovska and col-
leagues compared 40 poor responder women undergoing
IVF with or without intraovarian injection of PRP. The result
showed non-significant higher implantation and live birth
rates in patients with PRP treatment [28].

In total, spontaneous conception is infrequent among wom-
en with POI, ranging from 2.2 to 14.2% using hormonal

therapy, IVF, or stem cell therapy [29]. In this study, no cases
of pregnancy occurred among women with POI after PRP
administration, while 22% of women experienced menstrual
recovery. On the contrary, other studies reported the beneficial
effects of PRP injection on pregnancy outcome in these wom-
en. Pantos and colleagues performed intraovarian PRP injec-
tion for two women with POI aged 40 and 27 years and one
46-year-old menopausal woman. Menstrual restoration and
improvement of the hormonal profile occurred in all three
women. Furthermore, all women became pregnant naturally
within 2–6 months after PRP treatment with uncomplicated
ongoing pregnancies at the time of the case series publication
[13]. A recent study with a large sample size performed
intraovarian PRP injection for 311 women with ovarian insuf-
ficiency. Of those, 23 women (7.4%) had spontaneous preg-
nancy, 201 (64.8%) women who developed antral follicle(s)
underwent IVF cycles, and 87 (27.8%) with no antral follicles
did not receive further treatment. Out of 201 women undergo-
ing IVF, 57 women had embryo transfer resulting in 13 preg-
nancies. Finally, of the 311 women who received PRP

Fig. 2 The mean serum levels of FSH (a), LH (b), AMH (d), and E2 (d)
at three time points: prior to PRP injection, 1 month post-PRP injection,
and 2 months post-PRP injection in the POR group; confidence level was

set at 95%; data are presented as mean ± SD; LH, luteinizing hormone;
FSH, follicular stimulating hormone; AMH, anti-mullerian hormone; E2,
estradiol; POR, poor ovarian responder
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treatment, 25 (8.0%) achieved ongoing pregnancy or live birth
either spontaneously or after IVF. The authors concluded that
the intraovarian injection of autologous PRP could be consid-
ered an alternative treatment option among women with POI
[12]. More recently, Sfakianoudis and his group conducted
four pilot studies on PORs, POIs, perimenopause, and meno-
pause women with 30 participants in each arm. PRP treatment
in PORs resulted in a significant increase in the number of
retrieved and metaphase II oocytes as well as the number of
two pronuclei embryos and embryos reaching cleavage stage.
In addition, the cancelation rate was significantly decreased.
No information regarding pregnancy in this group of patients
was reported. In the POI group, 60% of women achieved
menstrual cycle recovery, along with reduced FSH levels.
Three cases of spontaneous pregnancy leading to live birth
were reported. Twenty four (80%) of perimenopausal women
presented menstrual regularity and decrease FSH levels after
PRP injection. Among them, 4 women conceived naturally
including one spontaneous abortion and three healthy live
births. 43.3% of menopause participants showed menstrual

restoration and a significant decline in FSH levels. One wom-
an became pregnant spontaneously leading to a healthy live
birth [25].

Although, our study presented a reasonable pregnancy out-
come and live birth for PORs using PRP treatment, it failed to
show the beneficial effects of the intraovarian PRP injection in
the management of women with POI. Despite the fact that this
new technique brings hope to the field of reproductive medi-
cine, this therapeutic choice should be individualized among
the various subgroups of infertile women with different ages
and hormonal profiles. Furthermore, some important ques-
tions have to be answered about the administration methods,
number, and time intervals between the injections, as well as
the adverse effects of resources containing factors with amuch
higher concentration than the natural environment on the em-
bryos and potential child.

The main limitation of this study was the small sam-
ple size and lack of control group as well as randomi-
zation, mostly related to the “before and after” nature of
the study.

Fig. 3 Themean serum levels of FSH (a), LH (b), AMH (c), and E2 (d) at
three time points: prior to PRP injection, 1 month post-PRP injection, and
2 months post-PRP injection in the POI group; confidence level was set at

95%; data are presented as mean ± SD; LH, luteinizing hormone; FSH,
follicular stimulating hormone; AMH, anti-mullerian hormone; E2, estra-
diol; POI, primary ovarian insufficiency
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In conclusion, intraovarian injection of autologous PRP
might be considered an alternative treatment option in poor
responders. However, the safety and efficacy of this novel
therapeutic method, along with its short-term and long-term
side effects, need to be investigated in more high-quality stud-
ies prior to clinical application.
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