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Abstract

Controlled ovarian hyperstimulation (COH) is a crucial component of assisted reproductive technologies

like intrauterine insemination (IUI) and in vitro fertilization (IVF). Triggers in COH play a pivotal role in
maturation of the follicles in their final stages and optimizing the timing of egg retrieval, which is very
important for the collection of maximum eggs and for a good success rate. Human chorionic gonadotropin
(hCG) is used as a standard method for the final follicular maturation and ovulation. HCG has the similar
effect as luteinizing hormone (LH) with a half-life of 5-7 days. Now a days, gonadotropin-releasing hormone
agonist (GnRH-a) trigger has been used with the target to reduce OHSS for the induction of final follicular
maturation and ovulation. Based on the results of various studies, using the GnRH-a trigger leads to defects
in the luteal phase resulting in reduced implantation and clinical pregnancy rates and also increasing
abortion rates in fresh embryo transfer cycles compared to the routine IVF cycle with hCG triggering. In this
review, we examined the benefits, problems and also ways to reform various triggers used for ovulation.
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INTRODUCTION

Opvulation is the process whereby the dominant follicle once
reaches the optimum size of 16-18 mm, then it ruptures,
and the ovum is released near or into the fallopian tube. Ina
natural cycle of 28 days, this occurs around the 14" day of
the cycle. As the estrogen levels in the follicular rise and the
optimum level is reached and plateaus for 48 hours, the
negative feedback on the pituitary leads to positive feedback
on the hypothalamus, thereby increasing the pulses of
GnRH to the anterior pituitary, leading to an LH surge
that result in ovulation.!"!

MATERIAL AND METHODS

Thirty articles were studied and analysed for this study
using various online sites such as PubMed, Google
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scholar, Scopus etc. Every article selected for the
journal was evaluated based on sample size, journal,
ethnicity and then selected for the review study.

DISCUSSION

Controlled ovarian hyperstimulation (COH) is a crucial
component of assisted reproductive technologies like
intrauterine insemination (IUI) and in vitro fertilization
(IVF). Triggers in COH play a pivotal role in maturation
of the follicles in their final stages and optimizing the
timing of egg retrieval, which is very important for the
maximum eggs collection and a good success rate.

In a natural menstrual cycle, it is the endogenous
Luteinizing hormone (LH) surge that causes ovulation.
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Opvarian control of the gonadotropins is achieved by the
negative and positive feedback mechanisms of estrogen
and progesterone, but there is a cascade of events that
leads to ovulation in a natural cycle. Inhibition A and B
are nonsteroidal substances that influence the
gonadotropin release, besides gonadotrophin surge-
attenuating factor (GnSAF) which is said to play an
important role in LH surge!? There is a
metabolism  that ovarian
oestradiol levels and the circadian rhythm, which leads
to the LH surge. This LH surge has been replaced by
human chorionic gonadotropin (HCG) for assisted
reproductive cycles (ART).

neuroendocrine involves

There are the following triggers used in clinical practice in
the assisted reproductive technology

Human chorionic gonadotropin (HCG)

The most widely used trigger in COH is HCG. The
follicular rupture occurred 34-38 hours after HCG
administration.” LH surge causes the final maturation
and release of ovum in natural cycles. It is the corpus
luteum, which releases the HCG that helps the luteal
phase of the cycle.

The process of ovulation is a complex event that involves
a series of connected steps, which lead to ovulation. There
has to be the formation of an extracellular hyaluronan
(HA)-rich matrix by the cumulus oocyte complex (COC),
a process called expansion. HA-binding proteins and
other factors like cyclogenase-2 (COX-2), proteoglycan
versican (a substrate of the protease), disintegrin and
metalloproteinase with thrombospondin-like repeats

(ADAMTS-1-this co-localises the versican proteoglycan
for ovulation) all play an important role in ovulation.

The half-life of HCG is more than 24 hours, and this
luteotropic activity can lead to the release of vasoactive
substances like vascular endothelial growth factor
(VEGF).P! These vasoactive substances are responsible
for the ovarian hyperstimulation syndrome (OHSS),
especially in hyper responders, due to their direct effect
on the ovarian follicles. Due to the risk of OHSS, the
GnRH agonist triggers come up in the picture, which
makes it possible to form OHSS-free clinics.

HCG triggers: The preparations available:

(1) Human chorionic gonadotropin: dose 5000—10,000 1.U.

(2) Recombinant HCG 250 mcg (6500 LU) dose-
250-500 mcg

Gonadotropin releasing hormone agonist (GnRHa)
Forty years ago, Nakano e a/ described that a single
injection of GnRHa was enough to cause the LH surge to
trigger the ovulation.!! However, this was undervalued as
GnRHa was used in a long protocol to prevent premature
When the third-generation GnRH
antagonist came into vogue to prevent LH surge, then
GnRHa as a single bolus could be used as a trigger in place
of HCG, as the antagonist action lasts only for 24 hours."”
The normal spontaneous LH surge of the natural
menstrual cycle is characterized by a short ascending
phase (14 hours), a peak plateau phase (14 hours) and
a long descending phase (20 hours) that is three phasic!®
and lasts for a total of 48 hours. In GnRHa-induced surge
lasts only for 24 hours (Biphasic). Fig. 1
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Figure 1: Nautral versus GnRHa.
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So GnRHa is as good as HCG in the final maturation of
the oocyte and additionally prevents OHSS.”! When the
GnRHa trigger is given, there is also an FSH surge, which
promotes the formation of LH receptors in luteinizing
granulosa cells and seems to promote oocyte nuclear
maturation and cumulus expansion.[m] But GnRHa
induces a shorter duration of LH exposure, which can
lead to luteal insufficiency, hence hampering the
pregnancy rates. This has to be considered when giving
luteal support

Following are the commonly used GnRHa:-
(1) Triptorelin 0.2 mg!
(2) Buserelin 0.5 mg!"!

(3) Luprolide acetatel mg, "

Recombinant LH as a trigger?

Comparative studies were done with HCG, Rec, LH, and
the 15,000 IU to 30,000 IU dose of thLLH provided the
highest efficacy-to-safety ratio.'"The cost of the high
dose versus efficacy has not become the default triggering
option. A 2016 Cochrane analysis found that the quality of
evidence regarding rLLH performance was very low.!"”!

Kisspeptin

Kisspeptin is a peptide hormone that has an important
role in the neuroendocrine regulation of human
reproduction.'”! Kisspeptins are a family of arginine
phenylalanine amide (RF amide) peptides encoded by
the KISST gene 1q32.
Kisspeptins are potent stimulators of the hypothalamo-
pituitary-gonadal axis. KP signals directly act on the KP
receptor to release GnRH, which in turn stimulates the
sectetion of both LH and FSH from the gonadotrophs of
the anterior pituitary, although the effect on the former is
more marked. The ability of kisspeptin to induce an

located on chromosome
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Figure 2: Serum LH or hCG with each trigger used.
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ovulatory LH rise suggested that it could be used to
induce oocyte maturation in women undergoing IVF

treatment.[l 7l

KSP-54 induces LH levels similar to natural LH
surges and is comparable to other triggers. Recently,
MVT-602, a kisspeptin receptor analogue, has seen to
have longer pharmacodynamic action than the native
peptide, KP54. MVT-602 is a nanopeptide kisspeptin
receptor agonist developed through modification of
KP-10 and has more stability, potency and water
solubility.!"®

The different triggers and their peak blood levels
have been demonstrated in Figure 2. More studies are
needed with Kispeptin before it can be regularly used as a
trigger on routine basis.

Dual trigger

The addition of low doses of HCG (1000-2500 IU) to
GnRHa as a trigger was first suggested by Shapiro.!"”!
\X/hen glvlng GnRHa alone as a tr1gger early pregnancy
loss®”! and empty follicle syndrome®! were reported in
studies. The Shapiro group found that concomitant
administration of GnRHa and HCG (1000-2500 iu)
(depending on the BMI and OHSS risk factors)
resulted in acceptable implantation, clinical pregnancy
rates and ongoing pregnancy rateswithout the risk of
OHSS in hyper responders. This was further supported
by various studies.*>*’!

Dual trigger was tried in normal responders with
improved oocyte yield®¥; besides, giving low-dose
HCG with GnRHa allows one to do a fresh transfer
with good implantation rates. It is recommended for poor
responders with mature oocyte yield.*”!
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The advantages of dual trigger are following:

(1) GnRHa component causes release

endogenous FSH and LH and

number of mature oocytes retrieved.

HCG supports corpus luteum function and supports

implantation.

Endometrial receptivity increased by the GnRHa

component.

(4) Where there is no need to freeze all, fresh transfer can
be done.

of both

increases the

)
3

LH signal leads to high levels of epidermal growth factors
(EGF) like amphiregulin, epiregulin, and beta cellulin that
plays important role in cumulus expansion and oocytes

[26,27]

maturation. Dual trigger was tried in normal

responders with good results.””®!
Double trigger:

The concept of a double trigger in GnRHa and HCG is
given not together but 40 and 34 hours prior to oocyte
retrieval, respectively.lzgj This has been successtully tried
in empty follicle syndrome, immature oocyte yield or
poor oocyte yield.”"! More studies are needed for this
trigget.

CONCLUSIONS

COH is a crucial component of assisted reproductive
technologies like IUI and IVE Triggers in COH play a
pivotal role in maturation of the follicles in its final stages
and optimizing the timing of egg retrieval, which is very
important for the collection of maximum eggs and a good
success rate.

One has to individualise the patients so that the
appropriate trigger is given in each case. Kisspeptin
seems to be a good option, but it needs more research.
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