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One explanation for why downstream gonadotropin protocol changes during IVF commonly arrive too late to
have significant effects is that embryo development actually begins during oogenesis. Thus, efforts to modify the
chromosomal status of blastocysts must address the ovarian milieu well in advance of follicular recruitment. A
42 year old woman with primary infertility of 3 year duration attended with her partner. Five previous IVF
cycles had produced 20 embryos, but all had genetic abnormalities and no embryo transfer was performed.
Karyotypes and all lab tests were normal for both partners. 3 months before her IVF here, she received isolated
platelet-derived growth factors injected into both ovaries as a cell-free, enriched substrate. Genetic assessments
were via whole genome amplification and DNA tagmentation and PCR adapter sequences. Comprehensive
chromosomal screening was carried out by dual-indexed sequencing of pooled libraries on the MiSeq™
platform. From this IVF cycle one euploid 46, XY blastocyst was produced and vitrified on the day of
trophectoderm biopsy. 9 days after frozen embryo transfer, serum human chorionic gonadotropin was 250
mIU/ml and a transvaginal ultrasound at 6 week gestation confirmed a single intrauterine pregnancy with fetal
heart at 153/min. A healthy male infant was delivered by c-section at 39 weeks' gestation. While cellular and
molecular events directing the oocyte-to-embryo transition are incompletely characterized, processes related to
ovarian stem cell differentiation, mitochondrial dynamics, and mRNA storage, translation, and degradation
likely are relevant. It appears that intraovarian application of autologous platelet-derived growth factors, when
used before IVF, can impact oocyte integrity and facilitate euploid blastocyst development. Although research
on intraovarian injection of autologous activated platelet rich plasma has already shown improved quantitative
IVF responses, this is the first description of qualitative improvements in embryo genetics after intraovarian
injection of autologous platelet-derived growth factors.
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Ploidy Rescue Following Platelet Derived Growth Factors
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A three, month interval elapsed before

(hCG) was 250 mIU/ml and transvaginal ultrasound

commencing her final IVF; for this cycle a GnRH-

at six weeks’ gestation confirmed a single

antagonist was again utilized but gonadotropin

intrauterine pregnancy with fetal heart at 153/min.

doses were adjusted (Table 1). Uniquely, this

The patient underwent uncomplicated c-section

treatment action resulted in one euploid blastocyst

delivery at 39 weeks' gestation had a healthy male

which was cryopreserved on day of trophectoderm

infant (3459 g). Mother and child continue to do

(TE) biopsy. Genetic assessments at our clinic and

well at home. Written informed consent for

at the outside facilities were uniformly from

treatment

blastocyst TE biopsy, which provided material for

publish/present these data in a non-identifiable

whole

manner were obtained by the patient.

genome

amplification

and

DNA

and

unrestricted

permission

to

tagmentation and PCR of adapter sequences. Next,
Table 1. Summary of selected IVF treatment features and blastocyst ploidy status before and after bilateral
intraovarian injection of autologous platelet rich plasma and platelet-derived growth factors.
Date
JUN

Protocol

Oocytes (n)

PGS data

225FSH+75hMG, GnRH- ant; 10K IU

12

47,XY+22;

hCG
JUL

leuprolide downreg> 225FSH+150hMG,

44,XY-4-17
7

25u hGH; 10K IU hCG
2016

AUG

leuprolide downreg> 225FSH+150hMG,

44,XX-11-21;

47,XX+19;

46,XY-1+5

(mos

6,7,8,9,10,11,14,17,21,22)
13

25u hGH; 10K IU hCG

46,X+19; 47,XY+2; 45,XY-22;
45,XY-19;

46,XX+9-18;

47,XX+1
DEC

2017

MAY

450FSH+150hMG,

14

44,XX-4-6; 47,XY+21; 44,XY-

GnRH-ant;

13-19; 47,XX+7; 48,XY+1+18;

10K IU hCG+80u leuprolide

47,XY+13; 44,X-17

225FSH+150hMG,

10

45,XX-21; 44,XY-14-17

5

47,XX+19;

25u hGH, GnRH-ant;
10K IU hCG
JAN

❶PRP

APR

150FSH+150hMG, GnRH- ant;
2500IU hCG+80u leuprolide

2018

MAY

❷EnPLAF

AUG

75FSH+300hMG,

45,XY-22;

46,XX+19-22; 46,XX-2+20

6

47,XY+19;

43,XX-13-15-22;

GnRH-ant;

45,XX-8; 40,XX-4-13-14-16-18-

2500IU hCG+80u leuprolide

19; 46,XY
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works.
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Several cautions are warranted regarding

and growth factors including platelet-derived

interpreting this research. Numerous interventions

growth factor (PDGF), stromal cell derived factor 1

occurred when various independent clinics ran

(SDF-1), and hepatocyte growth factor (HGF).

multiple IVF cycles, even though the laboratory

These

recruitment,

technique used to screen embryo genetics was

fibroblasts,

uniform throughout. The choice of stimulation

neutrophils, monocytes, and other cells central to

protocols is not trivial as gonadotropin type, dose,
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these mediators likewise would be expected to

influential for final oocyte development and IVF
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outcome (15). Thus, it must be admitted that the
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observed “correction” of embryo ploidy error
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injection of platelet-derived growth factors. But if
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improved blastocyst ploidy through at least two

contributed only to measured changes in serum

mechanisms. One possibility is that any follicles

AMH, this itself would be a welcome response

recruited and oocytes obtained after intraovarian

because low AMH levels are regarded as an

injection of these growth factors had always been

independent risk factor for embryo aneuploidy

potentially present—latent, but then stimulated.

among fertility patients at age ≥35 years (17). Also,

Alternatively, upon contacting ovarian tissue, these

it was impossible to know exactly when IVF should
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Fig. 1. Measured fluctuations in ovarian reserve. Serum AMH was measured as a function of bilateral intraovarian injection of autologous
platelet rich plasma (red arrow); cell-free platelet derived growth factors assessmrny is represented by blue arrow. Stimulated IVF cycles
and oocyte retrievals associated with each intervention are also depicted (yellow bands). From the second cycle, one 46, XY blastocyst was
produced which was subsequently transferred and resulted in a single (ongoing) intrauterine pregnancy.

occur, to take best advantage of any such beneficial

cell niche and its probable regulatory mechanisms

AMH “lift”. This means the timing of our IVF may

are currently being explored, yielding valuable

not have been optimal, and additional euploid

insights and scope for the prevention and treatment

blastocysts might have been generated if a different

of ovarian senescence (19). Because the patient

sequence was followed. And finally, this IVF

described here had demonstrated sufficient reserve

patient underwent two experimental interventions

to complete multiple oocyte collections and create

here—conventional PRP, and then isolated (cell

blastocysts

free) platelet derived growth factors. In our

investigational treatment was somewhat atypical.

experience, some IVF patients who are refractory to

Previously, those receiving ovarian injection of

intraovarian PRP injection respond better to

autologous platelet-derived growth factors had been

isolated platelet-derived growth factors prepared as

dismal prognosis IVF patients with numerous cycle

a cell-free, enriched substrate. But because this

cancellations, consistently showed undetectable

patient received both treatments in succession

serum AMH, or were “ovarian failures” of

(Figure 1), the possibility that one intraovarian

unknown etiology. Early research on improved

injection “prepared” for the next cannot be

quantitative IVF responses following intraovarian

excluded.

PRP based on small numbers of poor-prognosis
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with

in

vitro,
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patients appear encouraging (7,8), but qualitative

elements (including ovarian stem cells) is likely to

improvement in embryo genetics after intraovarian

clarify signaling pathways involved in oocyte

injection of autologous platelet-derived growth

replenishment and follicular development, thereby

factors has not been reported until now.

providing potential techniques to make IVF
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