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Validation of the existence of genuine Empty follicle
syndrome, versus false empty follicle syndrome to
make definitive decisions in cases where recurrent
IVF failure encountered secondary to absence of
oocytes on ovum pick up-a short communication

Abstract

Aim: Worldwide a big altercation exists with regards to the actual existence of the term “
Empty follicle syndrome”’ (EFS), so much so that certain big authorities in the field have been
believing that true EFS does not exist. Basically EFS is a syndrome when no functionally
intact oocyte get retrieved when attempting an oocyte pick up (OPU) for a successful in
vitro fertilization (IVF), however such patients encounter recurrent IVF failures. Since it is
has become a big problem for the treating reproductive endocrinologist, besides the patient
encountering recurrent IVF failures, it has become essential to differentiate the true EFS
alias genuine Empty follicle syndrome (gEFS) from what is labeled today as the false empty
follicle syndrome (fEFS). In view of the recently documented presence of mutations, gEFS
got verified and appears to silence this biggest conflict that arose secondary to the existence
of a false empty follicle syndrome (fEFS), where one could manage to get successful IVF
outcomes subsequent to repeated hCG injections/ gonadotropin releasing hormone (GnRH)
agonist in addition to pregnancy, with lot of clinicians believing there is no true term like
EFS.

Methods: Recently Yang et al., performed a study In tertiary a university based reproductive
center in China that was comprised of a big cohort of patients that presented with gEFS.
Genetic evaluation was conducted on 35 non correlated infertile patients who went
through 16 failed IVF cycles in addition to oocyte degeneration, besides the subjects got a
diagnosis of possessing a particular kind of EFS- cumulus oocytes complexes (COC’s) but
possessed oocytes that were undergoing degeneration, with the utilization of whole —exome
sequencing along with targeted Sanger sequencing.

Results: Yang et al., found 22 innovative genetic variant of zona pellucida (ZP), genes
in 18 subjects, that were inclusive of 20 variants in ZP | gene, 2 in ZP 2 gene in addition
to 1 recurring variant in ZP3 gene that had been earlier documented. The homogenous /
compound heterogenous ZP 1 mutations were inherited in an autosomal recessive manner,
while the heterogenous variants of ZP 2 as well as ZP3 genes possessed an autosomal
dominant manner of inheritance.

Conclusions: These mutations were anticipated to be harmful in silico along with got further
experimentally corroborated to be functionally null dependent on their ectopic expression
in vitro. Thus with this further evidence that has been recently provided with regards to the
existence of genuine Empty follicle syndrome (gEFS), it is significant for the youngsters to
realize if they encounter similar cases after trial of rescue hCG injections / GnRH) agonist,
not to further keep waiting, but evaluate further with regards to the existence of mutations
for Zona Pellucida (ZP), ZP 1, ZP2 as well as ZP3 genes mutations, or LH/ chorionic
gonadotropins receptor (LHCGR) gene mutation without subjecting the patient to repeated

IVF, with her psychological as well as financial health in mind.
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Short communication

For doing a successful in vitro fertilization (IVF) the basic
requirement is retrieving a functionally intact oocyte. Clinically we
usually attain this by delivering a bolus of recombinant fhuman
chorionic Gonadotropins (HCG) bolus or urinary HCG or gonadotropin
releasing hormone (GnRH) agonist, that results in Luteinizing
hormone (LH) surge, which is followed by ovulation. Nevertheless,
In occasional cases, no oocytes get obtained despite the existence

of enough ovarian stimulation, that gets checked by the amounts of
HCG along with estradiol (E2) amounts, besides careful oocyte pick
up (OPU). This becomes a very tough situation for the patient who is
undergoing IVF, besides for the treating physician, a situation that is
also termed as genuine empty follicle syndrome (gEFS), that got 1%
documented by Coulam et al. in 1986." In contrast to the false empty
follicle syndrome (fEFS), that is a disorder where no oocytes get
obtained secondary to inadequate circulating HCG amounts, which
might occur due to improper delivery of HCG or bioavailability of
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the same.>* Hence As per the BHCG concentrations on the day of the
OPU, EFS got classified as fEFS in addition to gEGS.?? During the last
few years, the separation among gEFS in addition to fEFS>?® continues
to be a topic on which a lot of altercation continues in view of a lot of
clinicians observed intact oocytes as well as a favourable pregnancy
following rescue stimulation of the ovary following delivery of HCG/
GnRH agonist again subsequently to a failed earlier try.* Thus fEFS
subjects possess the probability of attaining a successful pregnancy
following the redelivery of HCG or repeating OPU.>” Comparative to
fEFS the incidence, of gEGS is markedly low.>>%?

In normal physiological conditions, ovulation represents a very
complicated event over which we still have not gained full insight.!°
About 36 h prior to, ovulation, great concentrations of E2 get generated
within the growing follicles, shifting suddenly(in the currently believed
model of ovulation induction) from its hampering function towards
the one of stimulation of liberation of GnRH from the hypothalamus,
resulting in an LH surge which triggers the ultimate rupture of the
follicle it has got documented that ay aberrations that have an impact
on this event can result In failure of subsequent ovulation. Like bad
ovarian reaction, premature ovulation, inherent deficits of biological
action in addition to impairment in folliculogenesis have all been
documented to result in fEFS in case of patients. In this context, a
long gap among delivery of hCG along with oocyte pick up, a rescue
hCG injection to an earlier failure, or utilization of dual triggering
with hCG along with GnRH agonist, actually aid in getting intact
oocytes, that aid In successful pregnancies in addition to live birth
rates( LBR).>?

Conversely it can be posited that genetic aberrations taking place
in folliculogenesis or ovulation pathway might generally damage
oocyte pick up subsequent to ovulation induction with hormones.
Factually, LH primarily liberated by follicles as well as hCG
generated by the placenta are structurally in addition to functionally
akin to each other, besides possessing identical receptors in vivo,
along with actually a lot of various mutations in the LH/ chorionic
gonadotropins receptor(LHCGR)gene have been demonstrated to
be a common etiology of gEFS. The recent isolation in addition to
finding the properties of zona pellucida (ZP), genes (ZP 1, ZP2 as
well as ZP3) in patients further corroborated the presence of gEFS In a
clinical scenario along with highlilighting ZP mutations as etiological
factors in gEFS. Hence till date 3 genes alias LHCGR, MIM152790,"
ZP 1, MIM195, 000,'> 3 besides ZP3(MIM182889).!41t was gathered
that LHCGR or ZP genes stimulated gEFS by 2 separate phenotypes
In the LHCGR mutations, neither the oocyte nor the - cumulus
oocytes complexes (COC’s) were obtained. Whereas in cases of
ZP 1, ZP3 mutations, a particular kind of gEFS got documented,
where occasional COC s were obtained, however the oocytes were
degenerated or totally collapsed inside them. Still the etiology of
gEFS is elusive as well as thus possess marked hurdles in getting the
genetic diagnosis.

Yang et al.,'s recently reported a genetic study from a university
based reproductive center in China that was comprised of a big cohort
of patients that presented with gEFS. Genetic evaluation was conducted
on 35 non correlated infertile patients who went through 16 failed IVF
cycles in addition to oocyte degeneration, besides the subjects got a
diagnosis of possessing a particular kind of EFS- cumulus oocytes
complexes(COC’s) but possessed oocytes that were undergoing
degeneration, with the utilization of whole —exome sequencing along
with targeted Sanger sequencing. Yang et al.,* found 22 innovative
genetic variant of zona pellucida (ZP), genes in 18 subjects, that were
inclusive of 20 variants in ZP 1 gene, 2 in ZP 2 gene in addition to 1
recurring variant in ZP3 gene that had been earlier documented. The
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homogenous/compound heterogenous ZP 1 mutations were inherited
in an autosomal recessive manner, while the heterogenous variants of
ZP 2 as well as ZP3 genes possessed an autosomal dominant manner
of inheritance. These mutations were anticipated to be harmful in silico
along with got further experimentally corroborated to be functionally
null dependent on their ectopic expression in vitro.

Zona Pellucida (ZP), represents a thick extracellular gel like
matrix surrounding the oocyte along with constituted of 4 sulfated
glyco proteins (ZP 1, ZP2, ZP3 as well as ZP 4) in humans. This
cohort study by Yang et al.,’* agreed with other recent studies that
documented certain innovative genetic variants in ZP 1, ZP2 as well
as ZP3 genes, as were illustrated with the utilization of whole —exome
sequencing .In case of patients who got diagnosed with EFS.>” In
maximum subjects, development of degraded or truncated ZP proteins
occurs via these mutations in addition to on surface they obviate the
in vivo functions of ZP proteins (Figure 1). Significantly Dai et al.,"
demonstrated the existence of an intact oocyte as well as ZP in the
first instance inside the follicle by immunohistochemical staining on
ovarian serial sections till the early antral follicles, but vanished at
the stage of late antral follicles In case of ZP 1mutations possessing
EFS. This proof unequivocally corraborated the presence of gEGS in
case of patients possessing harmful ZP 1 mutations, besides persistent
hormone delivery for inducing ovulation would not encourage a good
IVF result.

zP DAPI Merge

Figure | Courtesy ref nol4-Effects of ZP| and ZP2 missense variants
on intracellular trafficking of ZP proteins in CHO cells. (A, B) Effects
of ZP| missense variants (A: p.VWW83R, p.C80G, and p.V440A; B: p.R504Q)
on intracellular trafficking of ZPI proteins by immunostaining. ZP| (green)
and DAPI (blue) are imaged using a confocal microscope. Scale bar: [0 um.
(C) Effects of ZP2 missense variants (p.R642Q and p.I619N) on intracellular
trafficking of ZP2 proteins by immunostaining. ZP2 (green) and DAPI (blue)
are imaged using a confocal microscope. Scale bar: 10 uym. (D-F) Effects
of ZP| variants on intracellular transportation of other ZP proteins (D: ZP2;
E: ZP3; F: ZP4). Scale bar: 10 pm.

Earlier studies have documented that the incidence of EFS as
quoted in the literature is minimal varying from 0.045% t03.4%.> 3
The greater dynamic range might have been secondary to the variable
exclusion criteria whose utilization was done for the clubbing of
patients as gEFS in addition to fEFS. The present arguments have
concentrated on the presence of gEFS comes out of the fact that
the failure of oocyte pick up as well as pregnancy can get attained
subsequent to>1 times of ideal hormonal stimulation therapies.
Nevertheless, in these patients, the probable genetic mutations were
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not evaluated, with the earlier failure of obtaining oocytes occurred
secondary to low reaction of follicles or least bioattainability for
getting stimulated with HCG namely fEFS. In patients possessing
ZP 1 gene mutations, the COC’s can get aspirated usually just under
vision, yet no oocytes/degenerated oocyte, which gives the robust
authentic proof validating the presence of gEFS.

Despite the actiological factors as well as pathogenesis of gEFS
continues to evade us, optimism exists that by unraveling greater
genetic variants that lie behind gEFS with further advances in next
generation sequencing , besides exome is including the noncoding
regions of the genome probably. With the Clinical scenario, these
ZP variants isolated thus far might comprise a targeted genetic panel
that can get supported for screening the patients with real gEFS thus
avoiding continued chances for bothering about the patients health,
besides the financial considerations that need to be kept in mind.'
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