10

11

12

13

Source: The effect of luteal phase gonadotropin-releasing hormone antagonist administration on

IVF outcomes in women at risk of OHSS, by Maryam Eftekhar, Sepideh Miraj, and Zahrasadat

Mortazavifar used under CC-BY

FFheHeEffect of luteal phase gonadotropin-releasing hormone antagonist administration on in

vitro fertilization FVF-outcomes in women at risk of ovarian hyperstimulation syndrome OHSS [

Short title

|Authors

Affiliations:

*\Correspondinﬁ Author:

Commented [1]: Dear Author,

Thank you for this opportunity to assist you on your
manuscript. | have checked the manuscript for language,
grammar, readability, consistency, and flow, and formatting
per the target journal guidelines
(https://journals.plos.org/plosone/s/submission-guidelines).
Please let me know in case you have further queries or
doubts regarding the revisions. Do go through my comments
in the manuscript and in the attached letter for more detail
on my work and the changes | have made.

All my best wishes!!

Commented [A2]: The title is within the journal limit of 250
characters.

Commented [3]: In general, avoid using abbreviations in
manuscript titles. PLOS One recommends submitting authors
to avoid specialist abbreviations if possible. Therefore, | have
spelled out the abbreviations used in this title to adhere to
this instruction.

Commented [4]: As per the guidelines, please include a short
title of up to 100 characters.

Commented [5]: On the title page, write author names in the
following order:

oFirst name (or initials, if used)

eMiddle name (or initials, if used)

eLast name (surname, family name)
Author names will be published exactly as they appear in the
accepted manuscript. Indicate affiliations by number only.
Affiliation footnotes should appear in numerical order at first
mention. Please use the symbols provided in this document
for other designations. Numbers and symbols should be in
superscript.

Commented [6]: Each author on the list must have an
affiliation. Include each component in order of small to large
(Department, Division, Section, Institution, City, State,
Country). * Do not include ZIP or Postal Codes, street
addresses, or building/office numbers. ¢ Do not use
abbreviations (e.g. Dept.). ® Do not list positions within an
institution (e.g. Department Chair, Professor, etc.). ® List
each affiliation individually and in full.

Commented [7]: Only one corresponding author can be
designated in the submission system, but this does not
restrict the number of corresponding authors that may be
listed on the article in the event of publication. Whoever is
designated as a corresponding author on the title page of
the manuscript file will be listed as such upon

publication. Include an email address for each corresponding
author listed on the title page of the manuscript.

Do not include physical addresses; only email addresses are
required.

List corresponding author’s initials in parentheses after the
email address.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5015664/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5015664/
https://creativecommons.org/licenses/by/4.0/
https://journals.plos.org/plosone/s/submission-guidelines

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

LAbstract\

Background: Gonadotropin-releasing hormone {GnaRH)-plays an essential role s-in embryo
implantation, invasion of trophoblastic tissue, and steroid synthesis in the placenta.

Objective: The aim of this study was to evaluate the effect of gonadotropin-releasing hormone GaRH

antagonist administration during the early implantation period on pregnancy outcomes-in-early

Materials and Methods: 11-tThis retrospective study included 94 infertile women at risk of ovarian

hyperstimulation syndrome undergoing gonadotropin-releasing hormone GrRH-antagonist protocol

whe-were-atrisk-ef evarian-hyperstimulation syndrome (OHSS)were-incladed. Sixty-seven patients

(group I) received Cetrorelix 0.25 mg/daily in-the tuteal phaseduring the luteal phase for 3 days, while

in-27 participantpatients (group 1) did not receive it;-it-was-not-administered. Pregnancy outcomes
were assessed based on chemical and clinical pregnancy rates.
Results: The pregnancy outcomes were not significantly different between the two groups (p=0.224).

Conclusion: Thise-present study proposed that huteal-phase-gonadotropin-releasing hormone GaRH

antagonist administration during the luteal phase does not affectinfluence the ehaneeprobability of

successful pregnancy outcomes.

\Key Words: Gonadotropin-releasing hormone antagonist, Pregnancy outcome, In vitro fertilization[

Introduction

Female genital tissues-organs like-such as fhe ovariesy, endometrium, and placenta are extra-extra-

pituitary tissues F&h%elfrthat k:xpress Ggonadotropin-releasing hormone (GnRH) receptors (ﬂlbl. GnRH

plays essential roles in embryo implantation, invasion of trophoblastic tissue, and steroid synthesis in
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the placenta [(2)]. }—'Phefc—afc—lLimited evidenees-cevidence is available regarding efthe effects of

GnRH antagonists™effeets- on pregnancy outcomes. Several protocols such as GnRH antagonist

protocol were-have been used for in vitro fertilization (IVF) [(3, 4]). Previous studies have evaluated
the role of GnRH antagonists in women with poor response to ovulation stimulation. Some studies

were-demonstrated GnRH antagonists is-to be comparable withto GnRH agonists [¢5, 6)]. The most

important GnRH antagonist benefits are-ineladinginclude: deerease-the reduced need-efrequirement

for exogenous gonadotropin, shorter time for stimulation, and a cost--effective protocol [[3, 4, 7-9)].

Alse-Further, GnRH antagonists causes-the regression of established severe ovarian hyper-stimulation
syndrome (OHSS) by luteolysis as athe key mechanism in the prevention of OHSS [(2]). After The

introduction of GnRH antagonists inte-in clinical practice led to ;-#t-reduced OHSS rates in

IVF/intracytoplasmic sperm injection dICSID cycles [(93]. GnRH antagonists can alleviateimprove the

poor responses to ovulation stimulation ([6, 10, 11}]. Altheugh-mMany studies shewed-have reported

the benefits of GnRH antagonists on IVF/ICSI cycle outcomes; however, -but-theirits effect is-remains
controversial. The use of GnRH antagonists is generally limited to the last few days of ovulation in

IVF/ICSI cycles.

The aim of this study was to evaluate the effects of GnRH antagonist administration effeets-at

pharmacological doses given-in-during the early implantation period on pregnancy outcomes.

Materials and Methods

In this retrospective study, medical records of 94 women that-who were at risk of OHSS in IVF/ICSI
cycles and has-been-were refferred -to the Research and Clinical Center for Infertility, Yazd, Iran
between October 2014 and February 2015 were reviewed. The study protocol was approved by the

ethics committee of the Research and Clinical Center for Infertility, Yazd, Iran| -and \oral consent was

obtained from all partieipantpatients.

Inclusion criteria were women-age <under40 years-old, having more than 20 follicles (>14 mm) at

triggering time, and en-being at risk of OHSS during the }€SI-IVF/ICSI cycle with embryo transfer.

Commented [15]: Avoid beginning sentences and clauses
with the overly general “There is,” “There are,” or “There
were” in academic writing. These are just empty filler words.

Commented [16]: Were these comparable in terms of their
effects? Please provide the missing information.

)

Commented [17]: A compound adjective is formed by two
words that jointly describe a noun (e.g., 'water' and 'soluble'
in 'water-soluble compound'). Such compound adjectives are
usually hyphenated to indicate that they form a single unit.
The use of the hyphen also aids clarity. For example, in the
sentence 'l saw a man-eating alligator,' it is clear that the
alligator eats humans. Without the hyphen, the sentence will
read as 'l saw a man eating alligator' (i.e., the man was
eating an alligator).

Here, “cost effective” is the compound adjective to the noun
“protocol”; therefore, it needs to be hyphenated.

Commented [18]: In academic writing, it is customary to
provide an expansion of the abbreviation when first used. |
have provided the expansion here.

Commented [19]: Please mention the approval number
here, if available.

As per the guidelines, All research involving human patients
must have been approved by the authors’ Institutional
Review Board (IRB) or by equivalent ethics committee(s), and
must have been conducted according to the principles
expressed in the Declaration of Helsinki.

You may mention this specifically.

| Commented [20]: Please verify if this was only oral, or

written consent was also taken.

Further, per the guidelines,

Subjects must have been properly instructed and have
indicated that they consent to participate by signing the
appropriate informed consent paperwork. Authors may be
asked to submit a blank, sample copy of a subject consent
form. If consent was verbal instead of written, or if consent
could not be obtained, the authors must explain the reason
in the manuscript, and the use of verbal consent or the lack
of consent must have been approved by the IRB or ethics
committee.



https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

Women with a history of endometriosis;-history-of or more than Etwio ﬁmplantation failures; and those

with severe male factor infertility were excluded.

FotallyOverall, 94 eligible women were studied in two groups. All participantpaticents were treated
with the GnRH antagonist protocol. Patients received recombinant human follicle stimulating

hormone (Gonal-F) (150 IU, subcutaneously) for 5 days. Serial trans-vaginal sonography was

performed. When the-a mature follicle (=14 mm) was detected, GnRH antagonist [(Cetrorelix)

Cetrotide)[(0.25 mg/daily. subeutaneously) was injected subcutaneously. Triggering was started

initiated with 1500 IU hCG (Pregnyl, Organon, Netherland) and 0.2 mg GnRH-a dDecapeptylF’, 0.1

mg) (subcutaneously) injection when at least two follicles with a mean diameter of 17 mm was-were

observed.

Trans-vaginal Transvaginal egg retrieval was performed -egg retrieval-was-dene-under sedation after

36 hours. [Sixty|seven67 women received 25 mg CetrorelixCetrotide subcutaneously for 3 days from

the day of oocyte retrieval (case group) and 27 partieipantpatients did not receive CetrorelixCetrotide

in-luteal-phaseduring the luteal phase (control group). 2Two embryos were transferred 48 hours after
oocyte retrieval using an embryo transfer Labotect catheter (Labotect Gmbh. Lbabor-Technik-
Gottingen GmbH, Goettingen, Germany) 1n-in all patients. All transferred embryos were in-grade A
and B. Progesterone suppositories (Cyclogest®), -400 mg twice in-a day, -was-were used vaginally on
the day of oocyte collection for luteal phase support; and-it-continued-until the fetal heart activity was

documented viaby ultrasonography. Serum beta-hCG (B-hCG) levels wasere assessed on day 14 after

embryo transfer.

PA positive pregnancy test was define-defined as B-hCG levels >50 IU/L. Pregnancy outcomes were
assessed based on clinical pregnancy rates (observation of fetal heart activity onby transvaginal

ultrasonography 2-3 weeks after lpositive B-hCG). Implantation rate was defined as the ratio of the

number of gestational sacs to the number of embryos transferred.

Statistical analysis|
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All of statistical analysics were was-dene-performed by-using SPSS 20 (SPSS, Chicago, IL). The
normal distribution of data was checked. Mean+SD values were calculated for descriptive analysis.
The Jindependent t-test and y* test were used. The level of statistical significances considered-aswas

set at 0.05. According with-to the power analysis, -the power of the study was 0.8 and o was 0.05.

Results

The mean age of participantpatients was 28.56+4.03 years in the case group and 28.03+4.8 years in
control group. Basic characteristics of participantpatients in the groups are shewn-summarized in
Table 1-table . There-were-not-No statistiealsignificant }ydifferences were noted in age;; duration of

infertility:; and basal serum follicle-stimulating hormoneESH-serur, progesterone, and estradiol

levels -in-on the day of HCG triggering between the groups. While-However, the mean number of

embryos was [different between the groups (Table 1)Fable D). Fhe-pregnaney-outcome-was-not

(Table|1: 1

Fhe-basie-Baseline characteristics of patients in the two groups

Variables Case group (n=67) | Control group (n=27) | p-value *
Age (years) 28.56 +4.03 28.03+4.8 0.593
B_dDay 3 [FSH|level 5.76 +2.73 5.71+3.42 0.942
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Variables Case group (n=67) | Control group (n=27) | p-value "
Infertility duration (years) 6.73 £3.85 6.66 + 4.49 0.942
Serum progesterone”” (ng/ml) 1.09 £ 0.55 1.11+0.55 0.924

Serum estradiol”™ (pg/mL) 3337.07+514.44 | 3301.63 +£459.04 0.756

Data are presented as mean+SD.
*Independent Students’s t-Festtest.

#* in-on the day of HCG triggering

The pregnancy outcome was not significantly different between the groups (p=0.224). The

implantation rate was 14.39% in the case group and 9.25% in the control group (p=0.089) (Table 2).

Table 2H

IART|outcomes in the two studied-study groups
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Case group (n=67) | Control group (n=27) | p-value *
Number of oocytes * 19.86 + 4.94 18.51 +2.84 0.023
Number of embryos * 6.31+521 5.22+4.06 0.332
Clinical pregnancy rate 19 (28.78%) 5(18.51%) 0.224
Implantation rate 14.39% 9.25% 0.089
Data are presented as mean+SD.
": Data are presented as n (%).
* o2 test
Discussion
Our results showed-indicated that luteal phase-GnRH antagonist administration during the luteal phase

administrationdid not influenceaffect the ehaneeprobability of pregnancy. The clinical pregnancy rate
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in-studied-groups-was not significantly different between the study groups. Triggering of final oocyte

maturation by hCG induces massive luteinization, increase in the secretion of angiogenic factors
seeretion-(such as angiotensin II, interleukins, vascular endothelial growth factor, histamine, prolactin,
prostaglandins, endothelin-1, and selectins) from the corpus hateums-luteum of hyperstimulated
ovaries,It-leads-to- development of OHSS by-due to increase in vascular permeability, and finally,

fluid shift to the third space ([12-15]).

Previous studies have reported that GnRH antagonist administration in-the tuteal phaseduring the
luteal phase improvesd severe OHSS within twe-2 days after-of the injection of GnRH antagonist by

decreasing the ovarian volume, hematocrit, ascites, and bestradiolestradiol and progesterone

concentrations [(3, 4, 8]). }+These findings suggest s-a luteolytic effect of the GnRH antagonist that
leads d-to a-deerease-of reduced ovarian activity and secretion of angiogenic factors-seeretion,
resulting in regression of severe OHSS [(4, 8)]. “GnRH antagonist inhibits Mmatrix metalloproteinase

(MMP)-and therefore-can. therefore, disrupt lembryo the-implantation, GnRH antagonist effect-on

affects the expression of HOXA10 genes in the endometrium, which is an important regulator of

endometrial receptivity” ([16]).

GnRH antagonist administration during the peri-implantation period may cause some concerns about
regarding their potential adverse effects of GaRH-antagenist-on embryo implantation ;-and pregnancy
and neonatal outcomes ([11]). Our findings shewed-revealed that the pregnancy rate is-was similar
between the two studied-study groups. There-are-A few studies have abeutreported on the effect of

tuteal-phase-GnRH antagonist administration during the administration-luteal phase on pregnancy

outcomes ¢[8, 11, 12]}. Lainas ef al.-, in a prospective cohort study on 192 IVF patients who were at

risk of OHSS, -shewed-reported that h)regnancy and neonatal outcomes| did not decrease after huteal

GnRH antagonist administration during the luteal phase administration([1]). Some recent studies

have documented that GnRhH antagonist administration is not associated with pregnancy or

congenital adverse effects ([1-4, 8-11, 17220]).
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This study has some limitations. First, As-eurstudy Himitations;OHSS evolution and ;-neenate

outcomes in neonates and children euteomes-were not studied. Furthermore, Alse-the feltew-follow-

up period was very short.

Conclusion

In conclusion, luteal-phase-GnRH antagonist administration during the luteal phase does not

affectinfluence the chaneeprobability of pregnancy after Aassisted reproductive technologyRF| The

incidence of chemical and clinical pregnancy in-greups-was not significantly different among patients

who received GnRH antagonist during the luteal phase and those who did not receive it.
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