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Evaluation of intra-ovarian platelet-
rich plasma administration on 
oocytes-dependent variables in 
patients with poor ovarian response:

A retrospective study according to 

POSEIDON criteria



Backgrond

 The primordial germ cells originated in the 
yolk sac.

 Rapid mitotic multiplication of germ cells 
begins at 6-8 weeks of pregnancy ,and by 
16-18 weeks ,the maximum number of 
oocytes; is reached a total of 6-7 millions in 
both ovaries.

 The most rapid decrease occurs before 
birth ,resulting in a decline from 6-7 to 2 
million at birth and 300,000 at puberty.

 From this large reservoir, about 400 follicle 
will ovulate during a woman's reproductive 
years.



Background

 The mechanism for determining which 
follicles and will start growing during any 
one cycle is unknown.

 It is possible that the follicle that is singled 
out to play the leading role in particular 
cycle is the beneficiary of a timely match of 
follicle readiness (perhaps prepared by 
autocrine-paracrine actions in its 
microenvironment ),and appropriate tropic 
hormone stimulation.

 Unilateral oophorectomy causes the 
remaining follicle to redistribute their 
availability over time. 



Background

 The total duration of time to achieve pre-
ovulatory status is approximately 85 days.

 Remember that the very early development 
of follicles begins continuously and 
independently from gonadotropin influence.

 The molecular events that regulate 
primordial follicle formation involve a 
variety of factors, all locally produced and 
regulated , including members of 
transforming growth factor beta (TGF-
B),activin ,inhibin, AMH , bone 
morphogenetic proteins.



 Oocytes are dependent on adjacent 
granulosa cells to metabolize glucose into a 
usable energy substrate .

 Oocytes  are linked to their investment of 
granulosa cells via gap junctions ,which 
allow passage of small molecules  such as 
ions (calcium),metabolites(pyruvate, 
inositol),CAMP,..

 To meet their energy needs, oocytes 
stimulate glycolysis , amino acid transport , 
and cholesterol synthesis in granulosa cells 
via paracrine that promote expression of 
transcripts involved in metabolic processes.  



probability of a blastocyst being euploid
blastocyst euploidy as a function of female age



Background

 After the Bologna criteria for POR were 
proposed in 2011 , the universal definition of 
POR helped investigators enroll more 
homogeneous populations when 
conducting studies in patients undergoing 
IVF/intracytoplasmic sperm injection (ICSI 

 Although the Bologna criteria were thought 
initially to characterize a homogeneous 
population, subsequent research showed 
that this was not the fact, and that the 
Bologna criteria describe a heterogeneous 
population with different reproductive 
outcomes, mainly because the effect of age 
on oocyte quality was not taken into 
consideration )



Background

 Recently, in an effort to further refine the 
Bologna criteria, the Patient-Oriented 
Strategies Encompassing Individualized 
Oocyte Number (POSEIDON) was proposed.

 These criteria stratify patients according to 
age (and therefore the expected euploidy
rate), ovarian biomarkers, and ovarian 
response if a previous stimulation has been 
performed.

 The aim of the POSEIDON stratification was 
not only to help clinicians counsel and set 
patient expectation, but also to establish a 
working plan to reduce the time to 
pregnancy





Background

 POSEIDON groups 1 and 2 are characterized 
by hypo-response to ovarian stimulation, 
which can be caused by among others 
environmental contaminants, 
polymorphisms, and drugs. 

 The mechanisms are still far from being 
understood, but studies suggest some 
genetic causes.

 Regarding POSEIDON groups 3 and 4, the 
low AFC and the expected decrease in the 
number of euploid embryos for transfer are 
the main causes of poor outcomes



Background

 In POSEIDON groups 3 and 4, the reasons 
for poor response include poor ovarian 
reserve:

 asynchronous development, 

 and genetic polymorphisms in FSH 
receptor,

 LH receptor,

 and the possible presence of variant LH-β. 

 The clinical management include down-
regulation with a long GnRH agonist 
protocol, stimulation with recombinant FSH 
with or without recombinant LH, possible 
pre-treatment with androgens, fresh embryo 
transfer, or oocyte/embryo accumulation 
and frozen embryo transfer 



Background

Specifically for POSEIDON group 4, 
recombinant LH can be added to increase 
circulating androgens (which are decreased 
in older patients and play an important role 
for optimal folliculogenesis stimulation).

In POSEIDON groups 1, 2, 3, and 4, the 
CLBRs after one complete cycle were 56.04, 
30.85, 14.73, and 6.58%, respectively.



Background

Aging causes different changes in the 
physiology of the human body and is 
associated with increased the risk of 
infertility in females.

Over the course of time, ovaries experience 
a decrease in their follicular quantity
(ovarian reserve) also knowns as poor 
ovarian reserve.

Women in POSEIDON groups 1 and 2 have 
an adequate ovarian reserve, but 
unexpectedly the ovarian response to 
stimulation is either poor or suboptimal, 
defined as <4 oocytes and ≤9 oocytes, 
respectively.



 So far, platelet-rich plasma (PRP) has been used 
in many trials for accelerating the healing of 
acute and chronic wounds, plastic surgeries , 
tendinopathies and other regenerative goals.

 Then, we aimed to use this autologous product 
for women with poor response to gonadotropin 
stimulation as well.

 Nowadays, PRP is used more widely in 
reproductive medicine due to its regenerative 
potentials; however, not enough data is available 
on this issue .

 One of the new strategies for facing primary 
ovarian insufficiency is PRP therapy.



 A report on 23 women with primary ovarian 
insufficiency has shown that PRP could be a 
proper treatment option for these patients 

 Recently, PRP therapy has been used as a 
possible treatment for 17 women diagnosed with 
poor ovarian response (POR) which seemed 
potent enough to be a possible future treatment 
according to the obtained results.

 After the first live birth following PRP usage in a 
woman with primary infertility , we aimed to 
investigate the potential of intra-ovarian PRP 
injection in women with POR and comparing the 
obtained results in the groups categorized 
according to the POSEIDON criteria





In September 2016 we reported  intrauterine PRP injection in 
patients with recurrent implantation failure (RIF) which led to 
noticeable findings .
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• This retrospective study (on original data) has 
been performed in Omid Clinic (Hamedan, 
Iran) from April 2018 to April 2020. 

• The current study was approved by the 
Medical Ethics Committee of Hamedan 
University of Medical Sciences (Hamedan, 
Iran) with the IRB number of 
IR.UMSHA.REC.1399.725.

• The inclusion criteria for this study was 
considered as any POR (according to the 
Bologna criteria) woman undergone intra-
ovarian PRP injection.

Method
&
Material



• Lack of follow-ups and incomplete laboratory 
results were considered as the primary 
exclusion criteria.

• In order to reduce any bias due to possible 
differences in kits/devices/operators, a single 
laboratory with the highest number of cases 
was selected and cases with results from 
elsewhere were excluded from the study.

• Diseases/disorders affecting the chance of 
fertility were also among the exclusion criteria 
but since they were already checked at the 
time of admission (by the clinic), no further 
checking was done by the current study.

Method
&
Material



Method
&
Material

 All files were explored and data such as age and 
history of POR as well as laboratory results for 
levels of AMH, FSH, LH, and estradiol were 
gathered from each patient’s files.

 According to the POSEIDON criteria [3], each 
case fell under one of the following fourth groups 
(subgroups were not evaluated): Group 1: 
Age < 35 years, AMH ≥ 1.2 ng/mL; Group 2: 
Age ≥ 35 years, AMH ≥ 1.2 ng/mL; Group 3: 
Age < 35 years, AMH < 1.2 ng/mL; Group 4: 
Age ≥ 35 years, AMH < 1.2 ng/mL.

 The number of total oocytes was investigated by 
ultrasound evaluation and the type of oocytes 
(MI, MII, and GV) were assessed by an expert 
embryologist.



Result

 From 383 cases, a total number of 96 
women were enrolled in this study. 
According to the POSEIDON criteria,

 group 4 (Age ≥ 35 years, AMH < 1.2 ng/mL) 
with the ratio of 56/96 (58.3%) had the 
highest prevalence among others.

 As the analyses showed, changes in the 
laboratory variables (LH, FSH, AMH, and 
estradiol) were not significant in almost all 
the groups following the intervention.

 Regarding the total oocytes number, PRP 
administration caused a significant increase 
in the total number in all the groups (all 
P < 0.05).

 Also, the number of MII oocytes was 
significantly increased following the 
treatment in all groups except for group 2 
(Age ≥ 35 years, AMH ≥ 1.2 ng/mL; all 
P < 0.05).



Result

 The current study investigated the possible 
potentials of intra-ovarian PRP 
administration on the POR patients.

 According to the results and following 
single session of the intervention, total 
oocytes count showed a statistically 
significant increase in all POSEIDON groups 
with more notable changes in group 4.

 For the MI, MII, and GV oocytes, only MII 
ones experienced a significant increase in 
their count following PRP administration 
(but not in the group 2; Age ≥ 35 years, 
AMH ≥ 1.2).



Method
&
Material







Result

 Interestingly, this study showed that 9.75%
of women with no ART got pregnant 
following a single session of PRP injection 
However, it was less than 14.75% for those 
cases undergone ART. 

 On the other hand, except for AMH in group 
2 POSEIDON (17 patients), none of the other 
laboratory variables experienced a 
significant change in any of the POSEIDON 
groups.

 This result showed that the changes 
observed in the outcomes of patients are 
more likely achieved through a non-
hormonal pathway(s)..



Discussion

 The current study investigated the possible 
potentials of intra-ovarian PRP 
administration on the POR patients.

 According to the results and following 
single session of the intervention, total 
oocytes count showed a statistically 
significant increase in all POSEIDON groups
with more notable changes in group 4’ For 
the MI, MII, and GV oocytes

 only MII ones experienced a significant 
increase in their count following PRP 
administration (but not in the group 2; 
Age ≥ 35 years, AMH ≥ 1.2



discussion

 PRP is an autologous product and has a 
notable amount of α-granules releasing their 
many growth factors following their 
degradation. 

 These factors are basic fibroblast growth 
factor (bFGF), fibroblast growth factor 
(FGF), epidermal growth factor (EGF), 
vascular endothelial growth factor (VEGF), 
insulin-like growth factor-1 (IGF-1), platelet-
derived growth factors (PDGF-AA, PDGF-
AB, and PDGF-BB), and transforming 
growth factors β1 and 2 (TGF-β1 and 2) 
which are the key role players of 
angiogenesis and regeneration.

 growth factors in the PRP could affect 
different characteristic features of rate o
oocytes to eventually increase survival f 
follicles compared to the controls



Discussion

 Other than the mentioned applications of PRP, it 
has been a rather long-used product in the field 
of infertility as well.

 PRP is also been suggested administration in 
some endometrial and ovarian complications .

 Cakiroglu et al., investigated the results of intra-
ovarian PRP administration on primary ovarian 
insufficiency. 

 They found that PRP treatment could lead to 
increased antral follicle count as well as AMH but 
not FSH. As they have stated, 201 of 311 (64.8%) 
PRP treated women developed antral follicle(s). 

 Finally, they have concluded their observation as 
improved ovarian function after the PRP 
treatment.



Discussion

Also, recently, a retrospective study evaluated the 
effects of growth hormone (GH) treatment on cases 
with POR candidates for intracytoplasmic sperm 
injection (ICS)/IVF according to the POSEIDON 
groups (only those aged > 35 years).

They have shown that number of oocytes retrieved, 
transferrable embryos, and good quality embryos 
were not significantly different in GH treated and 
control groups.

According to their results, only individuals treated 
with GH in group 4 of POSEIDON had significantly 
higher good-quality embryos compared to the non-
treated group .

This study has included notable numbers of women 
with the diagnosis of POR which is much higher than 
similar studies .

Also, one of the strength points of this study was the 
assessment of all laboratory results with a single kit, 
device, and operator which greatly limits possible 
errors.



Conclusion

 An intra-ovarian injection of PRP in women 
diagnosed with POR showed results in favor 
of improved ovarian function including total 
oocyte number and especially MII oocytes. 

 On the other hand, AMH (other than 
POSEIDON group 2), FSH, LH, and estradiol 
did not significantly change.

 This might be a clue to how PRP therapy in 
these patients did not exploited the 
hormonal pathways and there might be 
other mechanisms involved such as 
angiogenesis.



Conclusion

All and all, it seems that PRP could be a proper 
treatment candidate for the patients with POR 
who show resistance to the other treatments such 
as hormonal therapies.

The authors of this study strongly suggest further 
investigations on this hot topic to clarify the 
potential of intra-ovarian PRP therapy as well as its 
exact mechanism(s).


