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A Conventional-COS strategy in patients fulfilling the Bologna criteria (years 2013-2014)

Patients delivering after 1st conventional-COS

? n=11/178, 6% Patients delivering
. overall
"””""’ AARAAARARRARARAARL Patients not pregnant after 15t conventional-COS n=13/178, 7%

Freveeeeeeeeeeeeeeeneeeetetey __ thotdmoppedout
.............. n=104/178, 59%

L ARAARARAARAAAARARAARARAAL: f’f’f R Patients not pregnant ofter 1st conventional COS
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Months between first and second COS
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1 patient delivered 1 patient delivered
B DuoStim strategy proposed to patients fulfilling the Bologna criteria (years 2015-2017)
Q D
' FPS ' LPs
300 1U / die rec-FSH 300 U / die rec-FSH
tradiol Priming (4 mg / die +1501U / die rec-LH GnRH-3 OPU +1501U / die rec-LH GnRH-a OPU
- 1 ¢ 4 1 4 .
N T 11131101 EEEEEEEEEEE N
21st day of Menstruation GnRH-ant GnRH-ant
the menstrual cycle

Conventional controlled ovarian stimulation (COS) strategy for the treatment of poor prognosis patients fulfilling the Bologna criteria (historic data:
years 2013-2014) (A) versus novel DuoStim approach (study period: years 2015-2017) (B). Before the implementation of DuoStim in our clinical
practice, the patients fulfilling the Bologna criteria showed a delivery rate per intention-to-treat of 6% after the first COS. Only 35% of the
patients underwent a second COS in the following months (up to 17 months later). However, only a limited increase (overall 7%) in the
delivery rate per intention-to-treat was gained, mainly due to the high drop-out rate (59%) between the first and second treatment. The
implementation of DuoStim involves luteal phase stimulation (LPS) 5 days after the follicular phase stimulation (FPS) is ended. GnRH-a
gonadotropin-releasing hormone agonist; GnRH-ant = GnRH-antagonist; IU = international unit; OPU = oocyte pick-up; rec-FSH
recombinant follicle-stimulatind hormone; rec-LH = recombinant luteinizing hormone.

Vaiarelk. DuoStim in “Bologna™ poar responders. Fertil Stenl 2019.
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A Systematic Review Evaluating the Efficacy of
Intra-Ovarian Infusion of Autologous Platelet-
Rich Plasma in Patients With Poor Ovarian
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Study

Cakiroglu et
al. 2020 [19].

Melo et al.
2020 [20].

Sfakianoudis
et al. 2020
[21].

Sills et al.
2020 [22].

Country Study design
Quasi-
experimental-

Turkey (uncontrolled
before and

after studies)

Non-
Venezuela randomized
clinical trial

Quasi-
experimental-
(uncontrolled
before and
after studies)

Greece

Quasi-
experimental-
(uncontrolled
before and
after studies)

Population

Infertile POI

Infertile patients
planning for IUI/IVF
with (i) age 38 years
old and above, (i)
baseline FSH, day 3
of the menstrual
cycle) > 12 miU/mL,
(i) AMH < 0.8 ng/mL

Four pilot studies
were conducted on
POR, POI,
perimenopause, and
menopause

POR with at least
one previous failed
IVF cycle in
perimenopausal or
menopausal age

Sample
size

311

Cases-
46
Controls-
37

30
subjects
for each

cohort

182

Intervention

Injection of
approximately
2-4 ml PRP into
each ovary was
performed
under
transvaginal
ultrasound
guidance.

200-pL PRP
injection
received once
between days 7
and 9 of the
menstrual cycle
for three
consecutive
cycles (cycles
1,2, and 3).

Injection of
approximately
4 ml PRP into
each ovary was
performed
under
transvaginal
ultrasound
guidance.

1 mL of
activated PRP
via transvaginal
USG guidance

Control

No
intervention

Outcome measures

Number of retrieved
oocytes, number of mature
oocytes, number of 2
pronuclei embryos,
fertilization rate, number of

cleavage stage embryos

Primary outcome: AFC and
serum levels of FSH and
AMH as a measure of
ovarian reserve. Secondary
outcome: number of
oocytes collected and
fertilization rates during
IVF/ICSI; rates of
biochemical, clinical, and
ongoing pregnancy per
participant; and rates of
first-trimester miscarriage
and live birth

AFC, AMH, and oocyte
yield in the ICSI-ET cycle,
mature metaphase Il (MIl)
oocyte yield in the ICSI-ET
cycle post-PRP, number of
resulting embryos, and
cycle cancellation rate.

Serum AMH & FSH
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Cakiroglu et
al.2020 [19].

Melo et al.
2020 [20].

PRP injection was
timed randomly in
women who were
amenorrheic, while
in women who
reported
oligomenorrhea,
PRP was injected
within 10 days after
completion of
menstrual bleeding.

Participants who
opted for PRP
injections received
treatment once
between days 7 and
9 of the menstrual
cycle for three
consecutive cycles
(cycles 1, 2, and 3).

On the second menstrual cycle

(on the 2™ to 4th day of menses)
after the PRP procedure, AFC
and serum AMH and FSH levels
were re-assessed. Those who
were found to have antral
follicle(s) at that point were
started on controlled ovarian
hyperstimulation (COH), while
those who did not were followed
monthly, up to 6 months, and
underwent COH when/if they
developed antral follicle(s).

Following the completion of
treatment with PRP, participants
were advised to undergo
IVF/ICSI, IUI, or timed
intercourse as soon as the next

menstrual cycle started.

AR EED A ha—ILERLTWE T,
L UR4TCEEDLI OBURN., T~9HEB. 3HH,

After blood collection, the tubes were centrifuged at 830 g for 8
minutes. Then, a 16 G needle connected to a 5 ml syringe was
inserted into the tube and advanced to the buffy coat layer. The
PRP was collected by rotating the needle tip. After collecting
approximately 2-4 cc PRP from the first tube, the second tube
was processed similarly (a total of 4-8 cc PRP was collected).
The collected solution was transferred to the re-suspension tube
and shaken gently for 30s-1 min.

A total of 5 blood collection tubes containing sodium citrate 3.8%
were filled with 4.5 mL of blood each and centrifuged at 270g for
10 min. Following centrifugation, 100 pL of the platelet-rich
supernatant were transferred from each of 4 of the original blood
tubes and mixed with 0.1 mL of 10% calcium chloride. The blood
in the remaining fifth tube was not mixed with calcium chloride to
allow for quantification of the total number of platelets in the
sample. On the day of blood collection (i.e. day 7, 8, or 9 of the
cycle), 200 pL of PRP were injected into the cortex of each ovary
using a single lumen aspiration needle.
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Sfakianoudis
et al. 2020
[21].

Sills et al.
2020 [22].

For women
presenting with
menstrual cycles,
such as POR and
perimenopausal
women PRP
administration was
done on day-3 of the
menstrual cycle. For
POl and menopausal
women being
amenorrheic, PRP
administration was
performed on a
random day.

All patients had
testing for serum
AMH, estradiol (E2),
and FSH at
approximately two-
week intervals after
ovarian PRP.

PRP administration took place
during the early follicular phase
of the cycle PRP intraovarian
infusion treatment was
performed at least two months
following the last failed ICSI-ET
cycle. In the third menstrual
cycle post-PRP treatment, all
participants received the GnRH
antagonist protocol and
underwent an ICSI-ET fresh

cycle.

Blood samples were collected from the median antebrachial
vein. PRP was prepared according to the manufacturer’s
instructions employing a RegenACR®-C Kit (Regen Laboratory,
Le Mont-sur-Lausanne, Switzerland). Approximately 60 ml of the
patient’s peripheral blood was required in order to yield the
required volume of PRP. The initial concentration of platelets in
peripheral blood was approximately 250,000 platelets/pL. The
goal concentration of platelets in PRP was approximately
1,000,000 platelets/pL. According to our protocol, prepared PRP

could be stored for one hour at a temperature of 4 °C if required.
However, regarding the vast majority of the participants, PRP
intraovarian infusion was performed immediately following

preparation.

Approximately 8-10 mL whole blood was collected by peripheral
venipuncture from each patient using a 21G butterfly catheter
affixed via vacutainer to negative pressure-receiving tubes
(RegenLab; Mont-Sur Lausanne, CH). Samples were immediately
labeled and placed in room temperature centrifuge set to 1500g
x5 min. Processed blood was then fractionated, and erythrocytes
were trapped beneath while lower density components settled
atop the separator gel. Less than 3 mL of supernatant
(corresponding to relatively platelet-poor plasma fraction) was
then aspirated off the top of each column before recapping the
vial for gentle tube inversion/resuspension, as per supplier
instructions. PRP activation was achieved with calcium
gluconate.
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AMH
(ng/mL)

FSH
(mIU/L)

Total
AFC (n)

Pretreatment

Posttreatment

p-value

Pretreatment

Posttreatment

p-value

Pretreatment

Posttreatment

p-value

Cakiroglu
etal.
2020 [19].
(N=311)

0.13 =
0.16

0.18 =
0.18

<0.01

41.9 +
24.7

41.6 +
24.7

p=0.87
0.5 0.5
1.7+1.4

<0.01

Melo et al
2020 [20].
(N=46)

0.62" (0.47
to 0.76)

1.017 (0.9
to 1.3)

<0.001

136"
(12.9to
17.5)

9.07" (8.3
to 10.5)

<0.001
4" (3 to 5)

7' (6t0 8)

< 0.001

Sfakianoudis et
al.2020 [21]. (pilot
of poor ovarian
response) (N=30)

0.66 = 0.20

1.14 £ 0.26

<0.0001

10.71 +1.62

8.95+1.40

0.1342

2.63 £ 0.93

5.20 £1.35

<0.0001

Sfakianoudis et al.,
2020 [21]. (premature
ovarian insufficiency

pilot) (N=30)

0.168 = 0.04

0.57 = 0.05

<0.0001

49.82 + 6.19

36.16 + 6.6

<0.0001

0x=0

1.39+0.37

<0.0001

Sfakianoudis et

al. 2020 [21].

(perimenopause

pilot) (N=29)

0.94 = 0.29

1.26 = 0.26

<0.0001

18.47 + 2.47

15.85 + 3.69

0.0024

1.43 £ 0.55

3.64 +0.78

<0.0001

Sfakianoudis et

al. 2020 [21].
(menopause
pilot) (N=25)

0.12 £ 0.04

0.40 £ 0.13

<0.0001

80.69 = 5.61

48.03 £ 5.90

<0.0001

0=0

1.23 £ 0.46

<0.0001

MY CHEEZRF> T

Sills et
al. 2020
[22].
(N=182)

0.18 =
0.25

0.24 =
0.05

0.0016

52.67 +
4.64

64.68 =
5.5

<0.0001
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no.

Cakiroglu et

al., 2020 [19].

Melo et al.,
2020 [20].

Sfakianoudis

et al., 2020
[21].

Participants

Cases (PRP
infusion)
N=22

Controls
(N=18)

P-Value

Cases (Post-

PRP ICSI
Cycle)

Controls
(Prior ICSI
cycle)

P-Value

Number of
retrieved

oocytes

1.81 +1.30
(N=100)

5.0 (2.0-9.0)
(N=22)

3.0 (0.0-6.0)

< 0.001

3.37 £ 1.54

1.20 = 0.76

< 0.0001

Number of
mature

oocytes

1.47 £ 0.76
(N=93)

2.97 £1.38

1.00 £ 0.79

< 0.0001

Number of 2

pronuclei

embryos

1.24 + 0.49
(N=82)

2.43 £1.38

0.73 £ 0.52

< 0.0001

Number of

Fertilization cleavage

rate

55.8 + 29.1
(N=82)

0.5 (0.33-
1.0)

0.5 (0.0-1.0)

0.51

stage
embryos

1.18 + 0.39
(N=82)

1.93 £1.26

0.60 = 0.56

< 0.0001

Good quality

embryo
(grade-18&2)

22 (100)

6 (55)

0.03

28/58 (48.2%)

8/18 (44.4%)

0.7945

PRPZIONEE (2, F A L 72BN L7128, 23 L 7D
MAEZ TWABZ A REINTWLWET,

Cancellation

Rate

9/30 (30%)

19/30
(63.3%)

0.0191
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2020 Panda et al. Cureus 12(12): €1203

A Systematic Review Evaluating the Efficacy of Intra-Ovarian
Infusion of Autologous Platelet- Rich Plasma in Patients With
Poor Ovarian Reserve or Ovarian Insufficiency
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