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The European Society of Human Reproduction and Embryology (hereinafter referred to as 'ESHRE')
developed the current clinical practice guideline, to provide clinical recommendations to improve the
quality of healthcare delivery within the European field of human reproduction and embryology. This
guideline representsthe views of ESHRE, which were achieved after careful consideration of the scientific
evidence available atthe time of preparation. In the absence of scientific evidence on certain aspects, a
consensus between the relevant ESHRE stakeholders has been obtained.

The aim of clinical practice guidelines is to aid healthcare professionals in everyday clinical decisions
aboutappropriate and effective care of their patients.

However, adherence to these clinical practice guidelines does not guarantee a successful or specific
outcome, nor does it establish a standard of care. Clinical practice guidelines do not override the
healthcare professional’s clinical judgment in diagnosis and treatment of particular patients. Ultimately,
healthcare professionals must make their own clinical decisions on a case-by-case basis, using their
clinical judgment, knowledge, and expertise, andtaking into account the condition, circumstances, and
wishes of theindividual patient, in consultation with that patient and/orthe guardian or carer.

ESHRE makes no warranty, express orimplied, regardingthe clinical practice guidelines and specifically
excludes any warranties of merchantability and fitness for a particular use or purpose. ESHRE shallnot
be liable for direct, indirect, special, incidental, or consequential damages related to the use of the
information contained herein. While ESHRE makes every effort to compile accurate information and to
keep it up-to-date, it cannot, however, guarantee the correctness, completeness, and accuracy of the
guideline in every respect. In any event, these clinical practice guidelines do not necessarily represent
the views of all clinicians that are member of ESHRE.

The information provided in this document does not constitute business, medical or other professional
advice, and is subjectto change
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Controlled ovarian stimulation for IVF/ICSI has not been addressed by existing evidence-based
guidelines. Controlled ovarian stimulation for IVF/ICSI has been discussed briefly in the NICE guideline
on Fertility problems (https://www.nice.org.uk/guidance/cg156)and the Royal Australian and New
Zealand College of Obstetricians and Gynaecologist has published a statement on ovarian stimulation
in assisted reproduction (https://www.ranzcog.edu.au/RANZCOG_SITE/media/RANZCOG-
MEDIA/Women%27s%20Health/Statement%20and%20guidelines/Clinical%20-
%20Gynaecology/Ovarian-Stimulation-in-infertility-(C-Gyn-2)-Review-Mar- 14 .pdf?ext=.pdf).

A narrative review of evidence provided for WHO guidance on management of controlled ovarian
stimulation for IVF was published in 2017, but this document did not include recommendations
(Farquhar, et al., 2017).

Based on the lack of guidelines, the ESHRE SIG Reproductive Endocrinology initiated the development
of an ESHRE guideline focussing on all aspects of controlled ovarian stimulation.

The guideline was developed according to a well-documented methodology, universal to ESHRE
guidelines and described in the Manual for ESHRE guideline development (www.eshre.eu). Details on
the methodology ofthe current guideline are outlined in Annex 5.

The guideline development group (GDG) was composed of (previous) members of the co-ordination of
the SIG, with addition of experts in the field that replied on a call for experts to the ESHRE audience.
The members of the guideline development group are listed in Annex 1.

The aim of this guideline is to provide clinicians with evidence-based information on the different
options for controlled ovarian stimulation for IVF/ICSI, taking into account issues such as the ‘optimal
ovarian response, live birth rates, safety, patient compliance, and individualization. Knowledge gaps
were identified and prioritized.

The following issues were outsidethe scope of the current document: patients with specific conditions
(except for PCOS), oocyte donation, frozen embryo transfer, treatment of ovarian hyper-stimulation
syndrome (OHSS), scheduling/programming.

Infertility specialists performing controlled ovarian stimulation for the purpose of IVF/ICSI.

Ovarian stimulation is defined as pharmacological treatment with the intention of inducing the
development of ovarian follicles. It can be used for two purposes: 1) for timed intercourse or
insemination; 2)in ART, to obtain multiple oocytes at follicular aspiration (GLOSSARY). The GDG decided
to use the term controlled ovarian stimulation (COS) to confine to ovarian stimulation for IVF/ICSI.
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Response after ovarian stimulation is usually classified as poor, normal and excessive response.
However, this terminology can be potentially stigmatising/traumatising towards patients. Therefore,
the GDG would like to propose to use the terminology low, normal and high response to categorize
(predicted) responseto COS for future referencing.

Due tothe lack of universally accepted definitions of high and low ovarian response, the definitions and
terminology in the studies included in the evidence synthesis were varied. However, for future practice
and research, the GDG suggests using the following definitions:

- High ovarian responseis an exaggerated response to conventional ovarian stimulation (150-
225 1U FSH), characterized by the presence of more follicles and/or oocytes than intended
(Griesinger, et al., 2016). Generally, more than 19 follicles =11 mm in size on day of oocyte
maturation trigger and/or 19 oocytes collected characterize a high response (Griesinger, et al.,
2016)defined by a risk increase in OHSS.

- Low ovarian response is a diminished response to conventional ovarian stimulation,
characterized by the presence of a low number of follicles and/or oocytes (Ferraretti, et al,,
2011). Generally, < 3 follicles on day of oocyte maturation trigger and/or <3 oocytes obtained
characterize a low response.

Outcomes for this guideline
The guideline focuses on outcomes of efficacy, safety and patient-related outcomes.

The critical outcomes for this guideline are efficacy in terms of cumulative live birth rate (CLBR) per
started cycle and live birth rate (LBR) per started cycle; and safety in terms of moderate and/orsevere
OHSS.

Otheroutcomes used for efficacy were (in order of importance) cumulative ongoing pregnancy rate per
started cycle, clinical pregnancy rate per started cycle, number of oocytes retrieved, number of Ml
oocyteretrieved (yield).

Other outcomes used for safety include incidence of different grades of ovarian hyperstimulation
syndrome (OHSS), cycle cancellation for hyper-response, bleeding, infection, torsion, long-term effects
on maternal/child health, and other treatment-related adverse events.

Patient-related outcomes are compliance, drop-out rates, patient burden, quality of life (Qol), and
patient preferences.

All outcomes were defined, where possible, as per started cycle.

References
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IVF: the purpose and significance.

Infertility is a disease state with potential profound consequences for the quality of life of both men
and women. Reproduction is one of the key elements of life and failing to achieve the creation of
offspring may lead to lifelong mental and physical health problems. Also, couples faced with infertility
are frequently subjected to long-lasting, time consuming and agonizing treatment schedules, living
often between hope, fear and frustration (Brandes, et al., 2010, Brandes, et al., 2009, Gameiro and
Finnigan, 2017). The development of IVF as a tool for treating infertility as a result of tubal disease,
severe male factor causes, anovulation and even, although not convincingly proven, conditions like
unexplained infertility, has brought enormous potential to the infertility treatment armamentarium.
Still, of all couples visiting infertility centres, roughly 35-40% will not achieve the so desired goal, in spite
of lengthy efforts, including IVF, and remain permanently childless (McLernon, et al., 2016, Olivius, et
al., 2002). This indicates that currently we still have areas of low-level knowledge on the key factors of
success, such as gamete quality, embryo quality and endometrial receptivity. Improving the IVF
technology may well depend on progressin these fields of research.

Stimulation: how important is it.

Very soon after the development of the IVF technology, performing IVF in a natural menstrual cycle
was superseded by the use of ovarian stimulation in order to obtain multiple oocytes. This was aimed
at solving two problems: one was the elimination of the risk of having no oocyte at all. The other was
the urge to improve efficiency by obtainingseveral embryosand replacing the best quality embryo to
improvethe probability of pregnancy. Ovarian stimulation hasthereby become one ofthe cornerstones
of the IVF treatment, next to the in vitro handling of gametes and embryos, and the embryo
replacement process. The relative contribution to the overall success of IVF by the ovarian stimulation
phase is difficult to assess. Many years of research have aimed at optimizing this specific phase. Issues
have been addressed ranging from using urinary FSH products or recombinants, using high or low FSH
dosages, final oocyte maturation with urinary of recombinant, high or low dosage of hCG, adding LH or
LH like activity to the FSH as principal drug, management of high and low responders, use of adjuvant
medications to improve follicle availability, etcetera. At the same time, debates have been there on
beliefs like “the more (oocytes) the better”, less (mild stimulation) is more (quality), “normal (8-15
oocytes) is the best”, and “we need eggs, not ALL the eggs”. It seems that agreement on the optimal
ovarian stimulation approach, aimed at getting more than 1 oocyte, as in the normal menstrual cycle,
is far from settled.

Basics: FSH elevation.

Complex as it seems, the endocrine background for ovarian stimulation is quite straightforward. FSH
levels must become elevated abovethelevel that normally will help to select and grow ONE follicle out
of a group of antral follicles presenting in the FSH ‘window’. During this window, levels of FSH surpass
a certain threshold above which follicle granulosa cells become responsive for proliferative actions,
leading to expansion ofthe granulosa cellmass and thefollicle fluid volume, typically of only onefollicle,
while other potential responsivefollicles fall into atresia. In surpassing thethreshold to a greater extent,
and for amuch longer period of time with use of ovarian stimulation, more than one follicle will become
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capable of entering this dominant follicle development stage. Apart from administering FSH as an
exogenous drug, compounds such as selective oestradiol receptor or biosynthesis inhibitors may yield
the same effect: increase and prolonged FSH exposure.

Source: Ovarian Antral Follicles, continuous versus cyclic recruitment.

The follicles presenting in the window of elevated FSH levels are part of a continuous recruitment
process. Starting from the resting pool of primordial follicles, follicles develop through several phases,
reaching the antral stages after approximately two months. At that time point they attain relevant FSH
sensitivity. Without FSH exposure, such as in the prepubertal years, these follicles will reach maximum
sizes of 2-3 mm and vanish into the process of atresia. Withoutany FSH exposure, this wastage process
would continue until around the age of 50 years, when the ovarian primordial follicle pools will have
become depleted. It is the presence of FSH in varying levels that allows the ovaries to pick up follicles
in theantral stages, which become more prominent at ultrasound, and from there deliver the ovulating
follicle of the month, or, as in ovarian stimulation, recruit several to many follicles from those that
present in a window of opportunity to respond to FSH. This ovarian activity is referred to as cyclic
recruitment. The number of follicles that present in the opportunity window of cyclic recruitment is
highly variable between women and between age groups. As a general rule, the number of antral
follicles that can be stimulated will decline gradually with increasing age, as an expression of the
shrinking pool of primordial follicles.

Store of Antral Follicles: can we manipulate it?

Obtaining only few oocytes is an agonizing condition, as it may affect the prospects for a live birth in
IVF, albeit that this prospect is also much determined by the age of the woman. Still, there is a
continuous search for methods to improve the egg number in low responders, and from the
aforementioned, it can be deduced that such method should interfere with early stages of follicle
development, where initial recruitment and/or later survival during continuous recruitment is
promoted. Numerous strategies and interventions have been suggested to enhance this sequence of
events, however, clinical useful strategies are still awaited.

Oocyte number and Dosage: what is the relation like?

The cohort of antral follicles being the finite source for oocytes, the level of exposure to FSH may add
to the total number of oocytes obtained. With the need of a minimum exposure to grow more than 1
follicle, there seemsto bea positive relation between FSH dosage and oocyteyield, ranging from about
50 IU daily for a minimal response of 2 oocytes up to about 225 IU to obtain a maximal response
(Cantineau, et al., 2007, Lensen, et al., 2017, Ragni, et al., 2004, Sterrenburg, et al., 2011). For the
optimal response level in terms of oocytes a daily dosage of 150 to 225 IU is mostly considered as
standard. Thisimplies that when using a stimulation dosage of 150 IU per day and creating a low follicle
response, the range of opportunities in dose adjustments is likely to be limited. Moreover, a few
oocytes more may not makethe desired difference in terms of live birth rates.

At the other side of the spectrum, a high responseto a standard dosage of 150 U may be undesirable
as it is a potential sourcefor the development of the Ovarian Hyperstimulation Syndrome (OHSS), even
today a potential life-threatening condition. Reduction of the FSH stimulation dosage may bringa more
mitigated response, with better safety, without jeopardizing overall live birth prospects. However, it is
to be understood that the driver of the syndrome occurring in high responder cases in fact is the
exposureof the granulosa cells to human chorion gonadotropin (hCG). Necessary as this may beforthe
final oocyte competence attainment, circumventing administration of the drug by creation of an
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endogenous LH surge by applying a GnRH agonist trigger is certainly a way to improve safety. Finally,
prevention of pregnancy derived hCG by freezing all embryos will be anotherlogical step.

Control on ovulation: agonists and antagonist.

When stimulating the ovaries to create multifollicular development, the fast-rising oestradiol levels may
elicit an untimely LH surge. Untimely, as follicles may not have grown sufficiently large to ensure the
best quality oocytes, and when passed unnoticed, oocyte pick up may become a failed procedure. The
useof agents that block the signalling by the GnRH pulse generatortowards the pituitary, such as GnRH
agonists, GnRH antagonists and progestins, have almost completely ruled such mishaps and have
greatly contributed to the efficiency of ovarian stimulation for IVF/ICSI.

Oocytes, and then?

Although the primary goal of ovarian stimulation is obtaining several oocytes, the timed replacement
of the embryo necessitates parallel and physiologically correct development of the endometrium.
Implantation is dependent on proper endocrine conditions, such as oestradiol exposure in order to
ensure proliferation, and progesterone exposure commencing around ovulation in order to have the
endometrium differentiated into a receptive state. Stimulation per se is a guarantee for oestradiol
synthesis and release from the many developing follicles. The LH peak, or as in many cases, hCG
exposure, will enable granulosa cell differentiation into a progesterone producing system, that, in
normal condition, will be driven by continued endogenous LH pulses. In the GnRH agonist suppression
approach, the interruption of the GnRH agonist will lead to LH levels droppingto nearly undetectable
state, and the hCG exposure here takes over the role of LH in maintaining luteal function up till 7-9
days. Thereafter, luteal support is almost exclusively applied in the form of exogenous natural
progesterone, which is initiated often already at the day of follicle aspiration. However,
pharmacokinetics may not always be very stable for these compounds, and when endogenous LH
exposure by usingan GnRH agonist trigger is applied, instead of the hCG signal, luteal phase becomes
insufficient in many cases even with the current exogenous progesterone administration. The luteal
phasesupportapproach therefore remains an important area of research for improvement.

Many years of basic and clinical research have delivered ustools for ovarian stimulation that make this
procedure effective, efficient, safe and an essential contribution to the total process of Assisted
Reproduction. In this guideline, important knowledge is brought together using a set of relevant
questions, for which searches and selections of the literature, grading of the knowledge base regards
quality, and well-balanced recommendations will provide the best possible answers to the question.
These recommendations will help clinicians to decide on what best to do or better not to do in clinical
conditions where we wish to provide optimal care to our patients.
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Recommendation

For predicting high and low response to controlled ovarian
stimulation, use of either antral follicle count (AFC) or anti-
Mullerian hormone (AMH) is recommended over other
ovarianreserve tests.

The clinical implications of these tests regarding change in
management with the purpose of improving efficacy and
safety have not been evaluated by the GDG.

Assessment of progesterone level on day 2 of the cycle at the
start of controlled ovarian stimulation is probably not
recommended.

Pre-treatment with oestrogen before controlled ovarian
stimulation using the GnRH antagonist protocol is probably
not recommended for improving efficacy and safety.
Pre-treatment with progesterone before controlled ovarian
stimulation using GnRH antagonist protocol is probably not
recommended for improving efficacy and safety.

The GDG acknowledges that oestrogen and progesterone are
widely used for scheduling purposes. This is probably
acceptable given the data on efficacy and safety.

Strength

Conditional

Conditional

Conditional

Conditional

GPP

Quality of
evidence

@000

@000

@000

ee00

Justification

AFCand AMH both haveahighaccuracyintheprediction
of an ovarian response. Basal FSH and inhibin B do have
some predictive value for ovarian response, however for
an accurate prediction very high cut-off levels need to be
used. Age also has some predictive value, however
assessment of expected ovarian response by age alone
is not sufficiently reliable. Basal oestradiol and BMI alone
arenot predictors of ovarian response.

Assessment of progesterone prior to initiation of
stimulation on cycle day 2 appears to have some
predictive value for the probability of pregnancy. The
currently available evidence, however, is not solid, and
the clinical value of this test was not assessed. The
necessity of progesteronetestingis dubious dueto the
very low incidence of abnormal test results.

Studies show no benefit on live birth rate/ongoing
pregnancy rate using oestrogen as pre-treatment in
GnRH agonist nor antagonist protocols.

Studies show no benefit on live birth rate/ongoing
pregnancy rate using progesterone as pre-treatment in
GnRH agonist nor GnRH antagonist protocols.

Remarks

SoF tablel
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4B
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10

11

12

13

14

COCP pre-treatment (12-28 days) is not recommended in the
GnRH antagonist protocol because of reduced efficacy.

GnRH antagonist pre-treatment before controlled ovarian
stimulation in a delayed-start gonadotrophin protocol is
probably not recommended.

The GnRH antagonist protocol is recommended for PCOS
women, with regards to improved safety and equal efficacy.

The GnRH antagonist protocol is recommended for predicted
high responders, with regardsto improved safety and equal
efficacy.

The addition of Clomiphene Citrate to gonadotropins in
stimulation protocols is probably not recommended for
predicted high responders.

There s insufficient evidence to recommend the addition of
letrozole to gonadotropins in stimulation protocols for
predicted high responders.

A reduced gonadotropin dose is recommended to decrease
the risk of OHSS in predicted high responders if GnRH agonist
protocols are used.

The GnRH antagonist protocol is recommended for predicted
normal responder women, with regards to improved safety.

Thereis no evidence to recommend the use of Clomiphene
Citrate in stimulation protocols for predicted normal
responders.

Strong

Conditional

Strong

GPP

Conditional

Conditional

Strong

Strong

@000

@000

ee0 0

@000

@000

@000

@800

Evidence of lower live birth/ongoing pregnancy rate
using 12 up to 28 days of COCP pre-treatment in the
GnRH antagonist protocol. Even though the evidence for
low responders is less clear, the GDG recommends
against (12-28 days) COCP pre-treatment in GnRH
antagonist protocol.

Current evidence shows no benefit for ongoing
pregnancy rate per embryo transfer and number of
oocytesin young normogonadotropic women. Evidence
in low respondersis conflicting.

Evidence indicates that GnRH antagonist protocolis as
efficient as the GnRH agonist protocol, and significantly
reduces the risk of OHSS in PCOS women.

Even though thereis no specific evidence on expected
non-PCOS high responders or PCOM patients, consensus
of the guideline group is that GnRH antagonist protocol
should be recommendedin this patient group.

Clomiphene citrate, in addition to gonadotropin
stimulation in COS has not been shown to improve
outcomes in terms of efficacy and safety in cohort
studies

Currentevidenceindicatesno benefitin termsof efficacy
and safety of letrozole addition to gonadotropins for
COS.

The recommendation is based on a subgroup analyss of
one RCT. The guideline group would like to emphasize
that clinicians are advised to use the GnRH antagonist
protocolin expected high responders.

Owing to the comparablelive birth rates between the
GnRH antagonist and GnRH agonist protocols and the
significant decrease in therisk of OHSS with the GnRH
antagonist protocol in regular IVF patients, the GnRH
antagonist protocol is recommended in norma
responder patients.

The evidence was from studies performed in patients
without predicted low response. Thus, the included
study population could include both normal and high
responder patients, therefore, the conclusions from
these studies could not be extrapolated.
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20

21

22

23

24

25

The addition of letrozole to gonadotropins in stimulation
protocols is probably not recommended for predicted normal
responders.

A reduced gonadotrophin dose is probably not recommended
over a conventional gonadotrophin dosefor predicted normal
responders.

GnRH antagonists and GnRH agonists are equally
recommended for predicted low responders.

Clomiphene citrate alone or in combination with
gonadotrophins, and gonadotropin stimulation alone are
equally recommended for predicted low responders.

The addition of letrozole to gonadotropins in stimulation
protocols for predicted low responders is probably not
recommended.

A higher gonadotropin dose of 300 IU is probably not
recommended over the conventional dose of 150 IU for
predicted low responders.

A gonadotropin dose higher than 300 IU is not recommended
for predicted low responders.

The use of modified natural cycle is probably not
recommended over conventional ovarian stimulation for
predicted low responders.

If GnRH agonists are used, the long GnRH agonist protocol is
probably recommended over the short or ultrashort GnRH
agonist protocol.

The GnRH antagonist protocol is recommended over the
GnRH agonist protocols given the comparable efficacy and
higher safety in the general IVF/ICSI population.

The use of progestin for LH peak suppression is probably not
recommended. If applied, progestin can only be used in the

(17]
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Conditional

Strong
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Strong
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Strong

Conditional
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@000

@800

SEEO)

@000

Addition of letrozole to FSH in an GnRH antagonist
protocoldoes not improve efficacy of COS. The use of
letrozole may reduce the risk of OHSS, however this was
only shown in one small RCT.

Although available studies suggest similar efficacy in
terms of clinical pregnancy rate between reduced-dose
and conventional dose stimulation, the lower numberof

oocytes retrieved could potentially compromise
cumulative live birth rate in predicted norma
responders.

In women with low ovarian response no differences exist
in terms of safety and efficacy between the GnRH
agonist and GnRH antagonist protocol.

In women with low ovarian response no differences exist
in terms of safety and efficacy between CC alone, CC in
combination with gonadotropins or gonadotropin
stimulation alone.

Addition of letrozole to FSH in an GnRH antagonist
protocoldoes notimprove efficacy of COS

A higher gonadotropin dose of 300 U daily resultsin a
higher number of oocytes in low responders, and more
chances of having an embryo for transfer.

There is unlikely to be significant benefit with doses >
300 IU daily.

There are no good quality studies available to support
the use of Modified natural cycle or Natural cycle IVF in
low responders.

Compared to other GnRH agonist protocols, the long
protocol provides better efficacy and is supported by a
larger body of evidence.

Although the first studies reported slight but consistent
lower pregnancy rates, which delayed the
implementation of the GnRH antagonist protocol
several large meta-analyses published in the past 5-7
years support similar live birth rates.

Oral progestins are efficient in terms of LH suppression,
with comparable oocyte yield and pregnancy outcomes
as the GnRH short agonist protocol. This approach is
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29
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31

32

33

context of non-transfer cycles.

The use of recombinant FSH (rFSH) and human menopausal
gonadotropin (hMG) for controlled ovarian stimulation is
equally recommended.

The use of recombinant FSH (rFSH) or purified FSH (p-FSH) for
controlled ovarian stimulation is equally recommended.

The use of either recombinant FSH (rFSH) and highly purified
FSH (hp-FSH) for controlled ovarian stimulation is equally
recommended.

The addition of recombinant LH (rLH) to recombinant FSH
(rFSH) is probably not recommended for controlled ovarian
stimulation in the general IVF/ICSI population.

The addition of recombinant LH (rLH) to recombinant FSH
(rFSH) is not recommended for controlled ovarian stimulation
in low responders and women of advanced age.

The use of highly purified FSH (hp-FSH) and human
menopausal gonadotropin (hMG) for controlled ovarian
stimulation in GnRH agonist protocols is equally
recommended.

The use of recombinant LH + recombinant FSH (rFSH+rLH) for
controlled ovarian stimulation is probably not recommended
over hMG in GnRH agonist protocols with regards to safety.

Letrozole is probably not recommended as a substitute for
gonadotropinsin low responders.

There is no evidence available to recommend the substitution
of FSH by Clomiphene Citrate in controlled ovarian
stimulation.

(18]

Strong

Strong

Strong

Conditional

Strong

Conditional

Conditional

Conditional

DeDO

@000

@000
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@000

@000
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easy, cheap and patient friendly. However, the available
evidence available is limited.

The results from the meta-analysis suggest a slightly
higher efficacy (LBR/PR) with hMG compared to FSH in
an GnRH agonist cycle which was not considered
clinically relevant, and with no difference in safety, the
GDG concluded that hMG is probably not superior to
rFSH. This conclusion is supported by the results of
studies published after the meta-analysis.

The use of rFSH is not preferable to p-FSH when
downregulation is achieved with GnRH agonists,
according to the Cochrane meta-analysis.

The use of rFSH is not preferable to hp-FSH, when
downregulation is achieved by GnRH agonists according
to the Cochrane meta-analysis and confirmed in
subsequently published studies.

According to the best available evidence, the additionof
rLH to rFSH results in similar live birth rates compared to
rFSH only.

In patients undergoing COS for IVF/ICSI, the use of hp-
FSH does not appear to be preferable over hMG, if
downregulation is achieved by GnRH agonists.

HMG and rFSH+LH appear to result in an equal
probability of pregnancy in GnRH agonist protocok.
However, the risk of OHSS appears to be higher with the
use of rFSH+rLH..

Dueto the small number and size of RCTs available, no
solid recommendation can be made. In addition, safety
concerns have been raised regarding possible
teratogenicity associated with letrozole.
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The use of long-acting and daily recombinant FSH (rFSH) is
equally recommended in GnRH antagonist cycles for normal
responders.

Adjustment (increase or decrease) of the gonadotrophin dose
beyond stimulation day 6 during controlled ovarian
stimulationis probably not recommended.

Routine use of adjuvant metformin before and/or during
controlled ovarian stimulation is not recommended with the
GnRH antagonist protocol for women with PCOS.

Use of adjuvant growth hormone before and/or during
controlled ovarian stimulation is probably not recommended
for low responders.

Use of testosterone before controlled ovarian stimulation is
probably not recommended for low responders.

Use of DHEA before and/or during controlled ovarian
stimulationis probably not recommended for low responders.

Use of aspirin before and/or during controlled ovarian
stimulation is not recommended in the general IVF/ICSI
population and for low responders.

Use of sildenafil before and/or during controlled ovarian
stimulation is not recommended for low responders.

Random-start controlled ovarian stimulation is probably not
recommended for the general IVF/ICSI population.

(19]
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No differences have been observed in threelarge RCTs
and in a small RCT in low responders regarding the
probability of pregnancy or the number of COCs
retrieved and the incidence of OHSS.

The current evidence does not support changing
gonadotropindose during COS beyond day 6.

As current evidence does not show beneficial effect of
metformin in reducing OHSS when used with GnRH
antagonist protocols and theinconsistent evidence for
live birth outcome, metformin is not recommended in
women with PCOS.

Despite the possible beneficial effects in low responders
on live birth rate, the evidence is of too limited qualty to
recommend growth hormone during COS. The studies in
thesystematicreview were generally underpowered and
the definition of poor response very heterogeneous
among studies.

Current evidence regarding adjuvant testosterone pre-
treatment before COS is inconsistent. Also, due to
insufficient data on dosage, administration duration and
safety we cannot recommend testosterone use untila
large RCT has been conducted.

There is currently inconsistent evidence that adjuvant
DHEA use before and during COS improves ovarian
response in terms of live birth/ongoing pregnancy rate in
low responders following IVF treatment.

The existing evidence suggests that adjuvant aspirin
before and/ or during controlled ovarian stimulation
does not improve ovarian response in terms of number
of oocytes retrieved and clinical outcomes of clinical or
ongoing pregnancy, or live birth rates following IVF
treatment.

Current evidence from one low-quality, pseudo-
randomized study involving women considered as low
responders undergoing IVF showed no improvement in
controlled ovarian response with adjuvantsildenafil use
during controlled ovarian stimulation

Current evidence in normal responders reported no
difference in efficacy in terms of number of oocytes
retrieved with non-conventional start stimulation as
compared to conventional start stimulation, however,
freeze-all oocytes or embryosis mandatory
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43
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45

46

47
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50

Late luteal phase start of gonadotropins is probably not
recommended for low responders.

Early luteal phase start of gonadotropins is probably not
recommended for normal and low responders.

Luteal phase stimulation could be used in non-transfer cycles.

Double stimulation in low responders should only be usedin
the context of clinical research.

Double stimulation can be considered for urgent fertility
preservation cycles.

For controlled ovarian stimulation in women seeking fertility
preservation for medical reasons the GnRH antagonist
protocol is probably recommended.

In urgent (oncology) fertility preservation cycles, random-
start ovarian stimulation is an option.

In controlled ovarian stimulation for fertility preservation in
oestrogen sensitive diseases the concomitant use of anti-
oestrogen therapy, such as letrozole or tamoxifen, is probably
recommended.

Monitoring

11

11

51

52

The addition of oestradiol measurements to ultrasound
monitoring is probably not recommended.

The addition of a hormonal panel consisting of a combination
of oestradiol, progesterone and LH measurements to
ultrasound monitoring is probably not recommended.

Conditional

Conditional

GPP

Research only

GPP

Conditional

Conditional

Conditional

Conditional

Conditional

@000

@000
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ee00

@000
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Oocyte competence is probably not impacted by the
luteal stimulation; however, freeze-all of oocytes or
embryos is mandatory. Absence of adverse effects on
neonatal outcomes and long-term child health needs to
be evaluated on a larger scale.

Dueto absence of RCT, comparing a double stimulation
within a same cycle with mandatory postponed transfer
and two conventional stimulations, we cannot
recommend the double stimulation in POR patients

GnRH antagonist protocols are preferred since they
shorten the duration of COS, offer the possibility of
triggering final oocyte maturation with GnRH agonist in
case of high ovarian response, and reduce the risk of
OHSS.

Evidence indicate that oocyte competenceis probably
not impacted by its luteal phase origin compared to
follicular phase.

The existing literature concerning controlled ovarian
stimulation for fertility preservation in women with
oestrogen sensitive cancer is limited by its observational
nature, small patient numbers and relatively short
duration of follow-up. Despite these limitations, both
letrozole and tamoxifen protocols may be safe

Based on the currently published evidence, monitoring
of the stimulation phase by using serum oestradiol
measurements and ultrasound is not superior to
monitoring by ultrasound alone in terms of efficacy and
safety

According to one RCT, monitoring of the stimulation
phase by using hormonal panel assessments (E2, LH, P)
and ultrasound not beneficial in terms of efficacy and
safety over monitoring by ultrasound alonein terms of
efficacy and safety.
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Routine monitoring of endometrial thickness during
controlled ovarian stimulation is probably not recommended.

The guideline group suggests performing a single
measurement of the endometrium during ultrasound
assessment on the day of triggering or oocyte pick-up to
counsel patients on potential lower pregnancy chance.

The association of follicle size as a triggering criterion with
outcome has not been sufficiently studied. Physicians may
choose the follicle size upon which final oocyte maturation is
triggered on a case to case basis.

The decision on timing of triggering in relation to follicle size
is multi-factorial, taking into account the size of the growing
follicle cohort, the hormonal dataon the day of pursued
trigger, duration of stimulation, patient burden, financial
costs, experience of previous cycles and organizational factors
for the centre. Most often, final oocyte maturation is
triggered at sizes of several of the leading follicles between
16-22 mm.

It is not recommended to base timing of final oocyte
maturation triggering on oestradiol levels.

It is not recommended to base timing of final oocyte
maturation on oestradiol /follicle ratio.

A low response to controlled ovarian stimulation alone is not
a reason to cancel a cycle.

The physician should counsel the individual low responder
regarding pregnancy prospects and decide individually
whether to continue this and/or further cycles.

(21]

Conditional @000
GPP

Conditional ®D00
GPP
Strong @000
Strong @000
Strong @000
GPP

There areindicationsthatthinendometriumisrelated to
lower ongoing/clinical pregnancy chances as an
independent factor. Interventions to correct thin EMT
have little rational basis and should be abandoned unti
contrary evidence arises.

A single ultrasound assessment is necessary to identify
patients with very thin or very thick EMT, and
appropriate diagnostic work-up should be done.

Later hCG administrationis associated with the retrieval
of moreoocytes. An effect on any other efficacy or safety
or patient-related outcome was either not studied or not
demonstrated in a consistent (e.g. homogenous) way
across studies.

The association of the serum oestradiol levels with
clinical outcomes and OHSS risk has been studied in
several observational studies, but management
recommendations cannot be derived from these
observational data.

The association of the oestradiol-to-follicle ratio with
clinical outcomes has been studied in several
observational studies, but management
recommendations cannot be derived from these
observational data.

For low responders, pregnancy rates may be low but not
absent. Therefore, the GDG recommends the physician
to counsel patients individually regarding pregnancy
prospects and the decision to continuethis or further
treatment.
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61

In GnRH agonist cycles with an ovarian response of >18
follicles, there is an increased risk of OHSS and preventative
measures are recommended, which could include cycle
cancellation.

Triggering ovulationand luteal support
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64

65

66
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The use of recombinant hCG and urinary hCG is equally
recommended for triggering final oocyte maturation during
controlled ovarian stimulation protocols.

A reduced-dose of 5000 IU urinary hCG for final oocyte
maturationis probably recommended over the conventional
10.0001U dose in GnRH agonist protocols, as it may improve
safety.

It is not recommended to administer recombinant LH for
triggering final oocyte maturation.

The use of GnRH agonist for final oocyte maturation with
conventional luteal support and fresh transfer is not
recommended in the general IVF/ICSI population.

The use of GnRH agonist for final oocyte maturation with
luteal support with LH-activity and fresh transfer is probably
not recommended for the predicted normal responder.

If the GnRH agonist trigger with triptorelin is applied, dosages
ranging of 0.1-0.4mg can be chosen.

The additionof a GnRH agonistto hCG as a dual trigger for
final oocyte maturation is probably not recommended for
predicted normal responders.

Progesterone is recommended for luteal phase support after
IVF/ICSI.
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Strong
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Conditional
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Regarding a high response there are also no solid criteria
to cancel a cycle. A high response identifies women most
at risk for OHSS. Therefore, preventive measures are
recommended which could include cycle cancellation.

Cochrane review shows equal efficacy and safety for
urinary and recombinant hCG.

Areduced-dose of urinary hCG (50001U) does not appear
to affect the probability of pregnancy compared to
conventional dose (10.0001U).

The available evidence is currently very limited to allow
for solid conclusionsto be drawn. Therefore, the GDG
cannot recommendthe use of rLHto trigger final oocyte
maturation.

Current evidence shows a disadvantage in
ongoing/clinical pregnancy rate with GnRH agonist and
conventional luteal support as compared to hCG in
normal responders. Recent evidence shows that this
disadvantagecould beovercomebyadding LH-activity to
the LPS, however, this effect needs to be studied in a
large RCT. Thus, with the current knowledge we cannot
recommend GnRH agonist triggering with modified LPS
for the overall IVF/ISCI population.

Current evidence is derived from an RCT in oocyte
donors, however, the guideline group thinks that the
findings can be extrapolated to the general IVF
population.

Available meta-analysis has been rated of low quality.
Current evidence in normal responders suggests no
improvement in the number of oocytes retrieved, with
an improvement in pregnancy rate, but this finding
needsto befurther evaluated in well-designed RCTs.
Progesteroneis recommended for luteal phase support
for IVF/ICSI.

Start of luteal support has not been studied in the
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The dosing of natural progesterone has evolved empirically,
usually dosages used include:

50 mg daily for intramuscular progesterone

25 mg daily for subcutaneous progesterone

90 mg daily for vaginal progesterone gel

600 mg daily at least for micronized vaginal progesterone
capsules and 300 mg daily at least for micronized vaginal
progesterone suppositories/capsules.

Any of the previously mentioned administration routes (non-
oral) for natural progesterone as luteal phase support can be
used.

Starting of progesterone for luteal phase support should be in
the window between the evening of the day of oocyte
retrieval and day 3 post oocyte retrieval.
Progesteroneforluteal phase supportshould be administered
at least until the day of the pregnancy test.

Dydrogesterone is probably recommended for luteal phase
support. Its efficacy and safety (OHSS) are equal to
progesterone.

The addition of oestradiol to progesterone for luteal phase
support is probably not recommended.

In hCG triggered controlled ovarian stimulation cycles, hCG as
luteal phase support in standard dosages of 1500 [U is
probably not recommended.

A GnRH agonist bolus, in addition to progesterone for luteal
phase support in hCG triggered cycles can only be used in the
context of a clinical trial.

Repeated GnRH agonist injections, alone or in addition to
progesterone for luteal phase support in hCG triggered cycles
can only be used in the context of a clinical trial.

(23]
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Research only
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correct manner. Luteal support should be provided in
the window between the evening of the day of oocyte
retrievaland D3 post oocyte retrieval.

With the current evidence available, no major
differences in efficacy have been found comparing the
different administration routes of progesterone.

The evidence suggests that when compared to
progesterone, dydrogesterone has similar ongoing
pregnancy rate. Additionally, patients prefer the oral
administration route of dydrogesterone over the vagina
route of progesterone.

The data suggests that oestradiolis not recommended
for LPS, since it does notimprove efficacy in terms of ive
birth/ongoing pregnancy rate, or safety in terms of
OHSS.

hCG is equal to progesterone protocols regarding
efficacy. However, hCG increased the OHSS risk,
specifically in high responders and with the dosages
historically used (1500 IU).

Current evidence indicates higher live birth /pregnancy
rates with GnRH agonist bolus in addition to
progesterone, repeated GnRH agonist infections alone
or in addition to progesterone for LPS. Limited evidence
suggests that GnRH agonist for LPS does notincrease the
risk of OHSS. However, long-term health effects in the
new-born have not been studied. Until these data are
available, the GDG recommends to use GnRH agonist for
LPS only in the context of clinical trials.
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Addition of LH to progesterone for luteal phase support can
only be usedin the context of a clinical trial.

Prevention of OHSS

16 79
17 80
17 81
17 82
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A GnRH agonist trigger is recommended for final oocyte
maturation in women at risk of OHSS.

A freeze-all strategy is recommended to eliminate the risk of
late-onset OHSS and is applicable in both GnRH agonist and
GnRH antagonist protocols.

If a freeze-all strategy is not used or not preferred in patients
at riskof OHSS, the use of reduced-dose hCG trigger and GnRH
agonist followed by luteal support with LH-activity is probably
equally recommended in GnRH antagonist protocol.

In patients at risk of OHSS, the use of a GhRHagonist over hCG
for final oocyte maturationis probably recommendedin cases
where no fresh transfer is performed.

A GnRH agonist trigger for final oocyte maturation with or
without a freeze-all strategy is preferred over a coasting
strategy in patients at risk of OHSS.

Cabergoline or albumin as additional preventive measures for
OHSS are not recommended when GnRH agonistis used for
triggering final oocyte maturation.

A freeze-all strategy is recommended to fully eliminate the
risk of late-onset OHSS.

Prior to start of controlled ovarian stimulation, a risk
assessment for high response is advised.

Research only

Strong @000
GPP
Conditional @000
Conditional @000
GPP
GPP
Strong PO
GPP

No conclusions can be drawn on the effect of LH
supplementation for LPS from the available evidence,
and this intervention cannotbe recommended.

Triggering final oocyte maturation with GnRH agonist
significantly reduces the risk of early-onset OHSS in
patients at risk of OHSS.

Limited evidencesuggests that GnRH agonist trigger with
fresh transfer is as efficient and safe as GnRH agonist
trigger with freeze-all in patients at risk of OHSS with
number of follicles 212 mm between 14 and 25 on the
day of trigger.

A small non-significant difference in OHSS rates were
observed, without an obvious effect on ongoing
pregnancy rates. In the study, there was no comparison
with freeze-all, which represents still the best option
regarding safety.

Evidence from RCTs performed in oocyte donors
indicates that GnRH agonist trigger is preferable over
hCG when freeze-all is applied.

The two most relevant studies were both on
retrospective data, with inherent methodological and
risk of bias problems. Therefore, the GDG cannot
recommend coasting and hCG trigger over GnRH agonist
trigger for final oocyte maturation.

The current evidence suggests that not performing a
fresh transfer lowers the OHSS risk for women at risk of
OHSS, without completely eliminating the condition.The
latter urges for follow up of haemo-concentration status
even in cases with the freeze-all strategy applied.
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[25]

1. Pre-stimulation management

Implications following the prediction of an extreme ovarian responseis relevant for both the clinicians
and patients. Clinicians may suggest personalizing the treatment based on that prediction, such
strategies will be discussed elsewhere in this guideline. For the patients, ovarian response prediction
providesinformation about the chances of success, the safety risks and complications.

Evidence

A high number of studies have investigated the role of AFC in the prediction of ovarian response to
controlled ovarian stimulation. Most of these studies have a limited number of patients, and the
definition of low and high response has not been uniform. AFC has been studied in GnRH agonist and
antagonist cycles and in patients stimulated with different dosages and protocols of FSH. Also, several
narrative reviews and meta-analyses have been conducted on the subject.

Two individual patient data (IPD) meta-analysis have been performed (Broer, et al., 2013, Broer, et al.,
2013). These IPD meta-analyses have studied the accuracy of AFC in the prediction of a low and of a
high responsein 5705 and 4786 women respectively, while taking account for heterogeneity between
the original studies. These analyses showed a high predictive power of AFC in predicting both a poor
response (ROC-AUC of 0.73 (95% Cl 0.69-0.77)) and a high response (ROC-AUC of 0.73 (95% Cl 0.69-
0.77))(Broer, et al., 2013, Broer, et al., 2013). Furthermore, it has been demonstrated that AFC has an
addedvalue to female age alone in the prediction of ovarian response

Several studies were identified assessing the predictive accuracy for AFCin ovarian response prediction
which were notincluded in the IPD meta-analysis or were published afterwards, which show similar
results to the IPD meta-analyses (Arce, et al., 2013, Bancsi, et al., 2002, Bancsi, et al., 2004, Elgindy, et
al., 2008, Jayaprakasan, etal., 2009, Jayaprakasan, etal., 2010, Khairy, et al., 2008, Kwee, et al., 2007,
Lan, et al., 2013, Mutlu, et al., 2013, Oehninger, et al., 2015, Penarrubia, et al., 2010, Soldevila, et al.,
2007, Tolikas, etal., 2011, Tsakos, etal., 2014).
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Table 1: Accuracy of AFC in predicting ovarian response.

AFC High ovarian response Low ovarian response
Broer 2013a/b 4786/5705 >15 oocytes 0.73 <4 oocytes 0.73
Other studies:
Bancsi 2002 120 <4 oocytes 0.87
Bancsi 2004 130 <4 oocytes 0.87
Kwee 2007 110 >20 oocytes 0.92 <6 oocytes 0.83
Soldevila 2007 327 <5 oocytes 0.73
Elgindy 2008 33 <4 oocytes 0.94
Khairy 2008 148 <4 oocytes 0.79
Jayaprakasan
2009 141 <4 oocytes 0.89
Jayaprakasan
2010 150 <3 oocytes 0.94
Penarrubia 2010 98 <3 oocytes 0.90
Tolikas 2011 90 <4 oocytes 0.81
Arce 2013 374 >15 oocytes 0.65 <3 oocytes 0.67 hMG stimulation
Arce 2013 375 215 oocytes 0.64 <3 oocytes 0.74 rFSH stimulation
Lan 2013 382 >20 oocytes 0.81 <3 oocytes 0.80
Mutlu 2013 192 <4 oocytes 0.93
Tsakos 2014 105 >12 oocytes 0.86 <4 oocytes 0.86
Oehninger 2015 686 >18 oocytes 0.88 <6 oocytes 0.88
Conclusion

The prediction of ovarian response categories by AFC aloneis reliable.

Evidence

A high number of studies have investigated the role of AMH in the prediction of ovarian response to
controlled ovarian stimulation. Most of these studies have a limited number of patients, and studies
have used different assays for the measurement of the AMH values. AMH has been studied in GnRH
agonist and antagonist cycles and in patients stimulated with different dosages and protocols of FSH.
Moreover, the definition of a low and high response has not been uniform, which nevertheless showed
AMH to be a good predictor of ovarian response. Several narrative reviews have been written next to
different meta-analyses on the subject.

The IPD meta-analyses mentioned earlier also assessed the accuracy of AMH and reported a high
predictive power of AMH in predicting both a poorresponse (ROC-AUCof 0.81 (95% Cl 0.77-0.84)) and
a high response (ROC-AUC of 0.82 (95% ClI 0.77-0.86)) (Broer, et al., 2013, Broer, et al., 2013).
Furthermore, it has been demonstrated that AMH has an added value to female age alone in the
prediction of ovarian response.



478
479
480
481
482

483

484
485

486

487

488
489
490
491

492
493
494
495

496
497
498
499
500

[27]

Several studies were identified assessing the predictive accuracy for AMH in ovarian response
prediction which were notincluded in the IPD meta-analysis or were published afterwards, which show
similar results to the IPD meta-analyses (Andersen, et al., 2011, Arce, et al., 2013, Elgindy, et al., 2008,
Heidar, et al., 2015, Jayaprakasan, et al., 2010, Lan, et al., 2013, Li, et al., 2016, Mutluy, et al., 2013,
Oehninger, et al., 2015, Tolikas, etal., 2011, Tsakos, etal., 2014).

Table 2: Accuracy of AMH in predicting ovarian response.

AMH High ovarian response Low ovarian response

Broer 2013a/b 4786/5705 >15 oocytes 0.82 <4 oocytes 0.81

Other studies:

Elgindy 2008 33 <4 oocytes 0.90

Jayaprakasan

2010 150 <3 oocytes 0.91

Andersen 2011 442 >18 oocytes 0.77 <6 oocytes 0.84

Tolikas 2011 90 <4 oocytes 0.70

Arce 2013 374 >15 oocytes 0.77 <3 oocytes 0.78 hMG stimulation
Arce 2013 375 215 oocytes 0.81 <3 oocytes 0.90 rFSH stimulation
Lan 2013 382 >20 oocytes 0.76 <3 oocytes 0.88

Mutlu 2013 192 <4 oocytes 0.86

Tsakos 2014 105 >12 oocytes 0.66 <4 oocytes 0.63

Heidar 2015 188 >12 oocytes 0.69 <3 oocytes 0.76

Oehninger 2015 686 >18 oocytes 0.86 <6 oocytes 0.87

Li 2016 615 >15 oocytes 0.76 <5 oocytes 0.70

Conclusion

The prediction of ovarian response categories by AMH alone is reliable.

Evidence

A high number of studies have investigated the role of basal FSH levels in the prediction of ovarian
response to controlled ovarianstimulation. Most of these studies have a limited number of patients, and
the definition ofa lowand high response has not been uniform. Also, severalnarrative reviews and meta-
analyses have been conductedon the subject.

The IPD meta-analyses mentioned earlier also assessed the accuracy of basal FSH and reported
moderate accuracy of basal FSH in predicting both a poor response (ROC-AUC of 0.66 (95% Cl 0.62-
0.69)and an excessive response (ROC-AUC 0f0.64 (95% C1 0.61-0.67)) (Broer, et al., 2013, Broer, et al,,
2013).

Several studies were identified assessing the predictive accuracy for basal FSH in ovarian response
prediction which were notincluded in the IPD meta-analysis or were published afterwards, which show
similar results to the IPD meta-analyses (Arce, et al., 2013, Bancsi, et al., 2002, Elgindy, et al., 2008,
Jayaprakasan, etal., 2009, Khairy, etal., 2008, Kwee, et al., 2007, Mutlu, etal., 2013, Oehninger, et al,,
2015, Penarrubia, etal., 2010, Soldevila, et al., 2007, Tolikas, etal., 2011, Tsakos, etal., 2014).
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Table 3: Accuracy of basal FSH in predicting ovarian response.

basal FSH

Broer 2013a/b
Other studies:
Bancsi 2002
Kwee 2007
Soldevila 2007
Elgindy 2008
Khairy 2008

Jayaprakasan
2009

Penarrubia 2010
Tolikas 2011
Arce 2013

Arce 2013

Mutlu 2013
Tsakos 2014
Oehninger2015

Conclusion

4786/5705

120
110
327

33
148

141
98
90

374

375

192

105

686

High ovarian response

>15 oocytes

>20 oocytes

215 oocytes
215 oocytes

>12 oocytes
>18 oocytes

0.64 <4 oocytes

<4 oocytes
0.80 <6 oocytes
<5 oocytes
<4 oocytes
<4 oocytes

<4 oocytes

<3 oocytes

<4 oocytes
0.71 <3 oocytes
0.73 <3 oocytes

<4 oocytes
0.72 <4 oocytes
0.88

Low ovarian response

0.66

0.84
0.83
0.63
0.85
0.69

0.69
0.62
0.65
0.73
0.72
0.75
0.67

The prediction of ovarian response categories by basal FSH alone is not sufficiently reliable.

Evidence

hMG stimulation
rFSH stimulation

A high number of studies have investigated the role of inhibin B in the prediction of ovarian response
to controlled ovarian stimulation (COS). In 2006 a systematicreview and meta-analysis (9 studies, 788
cycles) has been performed including inhibin B (Broekmans, etal., 2006). Although variations between
studies regarding definition of poorresponse, study quality and study characteristics existed, statistical

analysis showed these not related to the predictive performance of inhibin B. The sensitivity of inhibin

B in the prediction of a poorresponseranged from 32 to 89%, the specificity ranged from 29-95%. The
spearman correlation coefficient for sensitivity and specificity was -0.93. From logistic regression the

pre- and post-test probabilities ofa poor response were calculated. These demonstrated thatinhibin B

has a modest accuracy in the prediction of a poorresponse (Broekmans, etal., 2006).

Since the publication of this meta-analysis a few more studies have been published assessing the
predictive accuracy for inhibin B in ovarian response prediction (Arce, et al., 2013, Fawzy, et al., 2002,
Hendriks, et al., 2005, Kwee, et al., 2007, Penarrubia, etal., 2010, van Rooij, et al., 2002).
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Table 4: Accuracy of Inhibin B in predicting ovarian response.
InhibinB High ovarian response Low ovarian response
Fawzy 2002 54 <8 MIl oocytes 0.96
Van Rooij 2002 119 <4 oocytes 0.76
Hendriks 2005 63 <4 oocytes 0.76

for the increment of

Kwee 2007 110 >20 oocytes 0.93 <6 oocytes 0.86 inhibinBinthe EFORT
Penarrubia
2010 98 <3 oocytes 0.61
Arce 2013 374 215 oocytes 0.60 <3 oocytes 0.62 hMG stimulation
Arce 2013 375 215 oocytes 0.53 <3 oocytes 0.64 rFSH stimulation

Conclusion

The prediction of ovarian response categories by inhibin B alone is not sufficiently reliable.

Evidence

Basal oestradiol has also been studied as a predictor of ovarian response to controlled ovarian
stimulation. The systematic review by Broekmans et al., mentioned before, also investigated the
performance of basal oestradiolin predicting ovarian response (10 studies, 3911 women) (Broekmans,
et al., 2006). The sensitivity of basal oestradiol in the prediction of a poor response ranged from 3 to
83%, the specificity ranged from 13-98%. The spearman correlation coefficient for sensitivity and
specificity was -0.50. From LR the pre- and post-test probability of a poor response was calculated. This
demonstrated that basal oestradiol has alowaccuracy in the prediction ofa poorresponse (Broekmans,
etal., 2006).

Since the publication of this meta-analysis a few more studies have been published assessing the
predictive accuracy for basal oestradiol in ovarian response prediction (Hendriks, et al., 2005, Khairy,
et al., 2008, Kwee, et al., 2007, Penarrubia, et al., 2010, van Rooij, et al., 2002). These have confirmed
the low accuracy of basal oestradiol.

Table 5: Accuracy of basal oestradiol in predicting ovarian response.

basal estradiol

High ovarian response Low ovarian response

Van Rooij 2002 119 <4 oocytes 0.52
Hendriks 2005 63 <4 oocytes 0.54

for the increment of basal
Kwee 2007 110 >20 oocytes 0.83 <6 oocytes 0.75 oestradiolinthe EFORT
Khairy 2008 148 <4 oocytes 0.51
Penarrubia
2010 98 <3 oocytes 0.55
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539  Conclusion

540 Basal oestradiolalone is not a predictor of ovarian response.

541

542 Evidence

543 A high number of studies have investigated the role of age in the prediction of ovarian response to
544 controlled ovarian stimulation. Most of these studies have a limited number of patients, and the
545 definition of low and high response has not been uniform. However, all these studies show an
546  unsatisfactory ROC curve for age as predictor of ovarian response. Several meta-analyses have been
547 conducted on the subject.

548  The IPD meta-analyses mentioned earlier also assessed the accuracy of age and reported a limited
549  accuracy of age alone in predicting both a poorresponse (ROC-AUCof 0.60(95% Cl 0.57-0.64))and an
550  excessive response (ROC-AUCof 0.61(95% Cl 0.58-0.64)) (Broer, et al., 2013, Broer, et al., 2013).

551 Several studies were identified assessing the predictive accuracy for age in ovarian response prediction
552 which were not included in the IPD meta-analysis or were published afterwards (Bancsi, et al., 2002,
553 Jayaprakasan, etal., 2009, Khairy, etal., 2008, Kwee, et al., 2007, Mutlu, et al., 2013, Oehninger, et al,,
554 2015, Penarrubia, etal., 2010).

555 Table 6: Accuracy of age in predicting ovarian response.
Age High ovarian response Low ovarian response
Broer 2013a/b 4786/5705 >15 oocytes 0.61 <4 oocytes 0.60
Other studies:
Bancsi 2002 120 <4 oocytes 0.61
Kwee 2007 110 >20 oocytes 0.71 <6 oocytes 0.63
Khairy 2008 148 <4 oocytes 0.71
Jayaprakasan
2009 141 <4 oocytes 0.74
Penarrubia 2010 98 <3 oocytes 0.75
Mutlu 2013 192 <4 oocytes 0.76
Oehninger 2015 686 >18 oocytes 0.55 <6 oocytes 0.55
556

557 Conclusion

558  The prediction of ovarian response categories by age alone is not sufficiently reliable.

559

560 Evidence

561  Withthe growinginterest for ovarian response prediction, the role of BMI in ovarian response has been
562 guestioned. However, thereare only afew studies actually assessing the accuracy of BMI as a predictor



563
564

565
566
567

568
569

570
571

572

573
574
575

576
577

578

579

580
581

582

583
584
585

586
587
588
589
590

591
592
593
594
595

[31]

of ovarian response. In these studies BMI was found to have a small to no predictive accuracy for
ovarian responseto controlled ovarian stimulation.

The IPD meta-analyses mentioned earlier also assessed the accuracy of BMI and concluded that BMI
was not a significant predictor of ovarian response, neither for low nor a high response (Broer, et al.,
2013, Broer, et al., 2013).

Khairy et al. reported an ROC-AUC of 0.68 for prediction of low response in a cohort of 148 patients
(Khairy, et al., 2008).

Conclusion

BMlalone is not a predictor of ovarian response.

Evidence

Based on the available evidence both AFC and AMH show a high accuracy in the predication of a low
and highresponse (Table 1 and 2). The accuracy of Basal FSH and Inhibin B levels is moderate (Table 3
and 4). Basal oestradiol, age and BMI are not good predictors of ovarian response to hyperstimulation
(Table 5 and6).

Recommendation

For predicting high and low response to controlled ovarian
stimulation, use of either antral follicle count (AFC) or anti-
Millerian hormone (AMH) is recommended over other
ovarian reserve tests.

Strong @000

The clinical implications of these tests regarding change in management with the purpose of improving
efficacy and safety have not been evaluated by the GDG.

Justification

AFC and AMH both have a high accuracy in the prediction of ovarian response category (high or low).
Taking into account false positive and negative rate of the test it may be recommended for clinical
application. The clinician can decide which test is mostappropriatefor their clinical setting.

In this guideline, we did not compare AMH and AFC with each other nor studied the added effect of
using both tests for ovarian response prediction. However, the IPD meta-analysis did demonstrate that
these tests do have added value to female age alone. Moreover, there was no difference in the
performance of these tests and combining them did not improve the prediction of ovarian response
(Broer, et al., 2013, Broer, et al., 2013).

Basal FSH and inhibin B do have some predictive value for ovarian response, however for an accurate
prediction very high cut-off levels need to be used. This implies that only very few women will have
such an abnormal FSH or Inhibin B test results. This results in hardly any clinical value, especially since
there are other tests available with a higher accuracy. Age also has some predictive value, however
assessment of ovarian response category by age alone is not sufficiently reliable. Basal oestradiol and
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BMI alone are not predictors of ovarian response. Therefore, we recommend not using basal FSH,
inhibin B, basal oestradiol, age or BMI for the prediction of ovarian response.

As all original studies have been performed using different assays or ranges for AFC and AMH, it is not
possible to combine these data to calculate cut-offs for the prediction of a low or high response.
Regarding the use of AMH and AFC for individualised gonadotropin dose selection, the reader is
referred to the Cochrane review by Lensen et al. since this was not investigated in this guideline
(Lensen, et al., 2017).
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2. Additional hormonal assessment at
baseline

Assessment of oestradiol atinitiation of stimulation is frequently performed in IVF/ICSI and an elevated
level usually signifies the presence of a simple follicular cyst, which is then confirmed at ultrasound.
However, prediction of the outcome of stimulation has also been attempted using E2 level at initiation
of stimulation.

Evidence

One retrospective study in patients with unexplained infertility undergoing ovarian stimulation and
intercourse shows a significantly lower chance of pregnancy in women with higher oestradiollevels at
initiation of stimulation (Costello, et al., 2001).

Conclusion

No recommendation can be given in view of the total lack of evidence on the prognosticrole of
baseline oestradiol in women undergoing controlled ovarian stimulation for IVF/ICSI.

Ina proportion of cycles, progesterone remains elevated at menstruation. Elevated progesterone levels
at the intended starting date of controlled ovarian stimulation could be associated with reduced
pregnancy rates. The proportion of patients with progesterone levels >1.6 ng/ml on cycle day 2 was
4.9% (95% Cl 3.2-7.4) in a cohort study by Kolibianakis et al. (2004) and 6.2% (95% Cl 4-9) in a cohort
study by Blockeel et al. (Blockeel, et al., 2011, Kolibianakis, et al., 2004). A more recent study by
Hamdineet al. reported 13.3% (95% Cl 8-20) of patients with progesteronelevels >1.5 ng/ml. Faulisi et
al. reported 0.3% (95% Cl 0.01-1.15) of patients with progesterone levels >1.6 ng/ml on cycle day 3
(Faulisi, et al., 2017, Hamdine, etal., 2014). Dueto the low incidence it seems unnecessary to evaluate
this research question for progesteronelevels >1.6 ng/ml on cycle day 3.

Evidence

A recent meta-analysis combining three prospective cohort studies (1052 women) reported that
elevated progesteronelevel (>1.5-1.6 ng/ml)on cycle day 2 prior to initiation of stimulation is
associated with a 15% decreased probability of ongoing pregnancy in patients treated by
gonadotrophins and GnRH antagonist for IVF (risk difference -0.15,95% CI-0.23t00.07) (Hamdine, et
al., 2014). Amore recent retrospective cohort study (418 women, 461 cycles) also reported lower live
birth rates of 18.2%(2/11)and 16.7% (1/6) with progesterone< or >1.5 on hCG day resp., in patients
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with elevated (>1.5) levels at the start of controlled ovarian stimulation, comparedto33.8%in
controls (progesterone <1.5 both at the start of COS and on hCG day) (Panaino, et al., 2017).

Fausili et al. showed that progesteroneassessment on day 3 of stimulation is inaccurate in predicting
clinical pregnancy (ROC-AUCO0.54,95%Cl 0.47-0.61) (Faulisi, et al., 2017).

Recommendation

Assessment of progesterone level on day 2 of the cycle at the
start of controlled ovarian stimulation is probably not conditional @000
recommended.

Justification

Assessment of progesterone prior to initiation of stimulation on cycle day 2 in women undergoing
controlled ovarian stimulation with GnRH antagonist and gonadotrophins may be beneficial to identify
cases with a lower than normal probability of pregnancy. The currently available evidence, however, is
not solid, and the clinical value of this test was not assessed. The necessity of progesterone testing is
dubiousduetothe verylow incidence of abnormaltest results. Moreover, as a diagnostictest it has no
meaningful and evidence-based link to a change of the treatment strategy, in order to undo the
potential negative effect on prognosis. Also, cycle cancellation or delaying stimulation initiation has not
been shown to improve clinical outcomes. However, since a blood test is required at initiation of
stimulation (cycle day 2), progesterone assessment can be incorporated in the patient evaluation prior
to FSH administration.

The recommendationis not applicable to patients >39 years of age.
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3. Pre-treatment therapies

Pre-treatment therapies aim to suppress orto reduce LH and/or FSH secretion prior to gonadotrophin
stimulationin IVF cycles. They are used by clinicians for different purposes such as synchronisation of
follicular development, prevention of occurrence of early large follicle or spontaneous LH-surge,
reduction of cyst formation. Pre-treatment is also used for scheduling IVF cycles for the benefit of
clinicians and people in thelaboratory as well as patients. It allows to plan IVF activity within weeks and
months and to avoid work on weekends and holidays. The use of pre-treatment for scheduling purpose
is not addressed in this guideline.

Evidence

A Cochrane meta-analysis on oestrogen pre-treatment for controlled ovarian stimulation protocols for
women undergoing assisted reproductive techniques (ART) combined four RCTs including 744 women.
When oestrogen pre-treatment was compared with no pre-treatment in GnRH antagonist protocols,
there was no difference between the groupsin rates of live births/ongoing pregnancy rate (2 RCT, OR
0.79,95% Cl 0.53-1.17, 502 women), clinical pregnancy rate (4 RCT, OR 0.91, 95% Cl 0.66-1.24, 688
women) (Farquhar, et al., 2017).

Significantly more oocytes were retrieved in the group treated with oestrogen compared to no
intervention in GnRH antagonist protocol (2 RCT, MD2.23,95% Cl 0.71t0 3.75, 139 women) (Farquhar,
etal, 2017).

One RCT, more recent than the meta-analysis, including 140 women compared oestrogen pre-
treatment with no pre-treatment in the GnRH antagonist protocol and reported no significant
difference in clinical pregnancy rate (42.9% (27/63) vs. 34.3% (24/70)) or number of mature oocytes
retrieved (10.7143.73 vs. 10.40+4.38). No cases of OHSS occurred (Shahrokh Tehrani Nejad, et al.,
2018).

Recommendation

Pre-treatment with oestrogen before controlled ovarian
stimulation using the GnRH antagonist protocol is probably  conditional @000
notrecommended forimproving efficacy and safety.

Justification

There is no evidence of a beneficial effect on live birth rate/ongoing pregnancy rate using oestrogen as
pre-treatment in GnRH antagonist protocol, compared to no pre-treatment. The evidence regarding
the effect of oestradiol pre-treatment on the number of oocytes retrieved is conflicting.
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This recommendation is not restricted to a specific group of women, although women with premature
ovarian insufficiency (POl)and PCOS were excluded from the meta-analysis by Farquharet al. (Farquhar,
etal., 2017).

Evidence

The Cochrane meta-analysis, mentioned before, also investigated the effect of progesterone pre-
treatment for COS in 4 RCTs including 421 women. When progestogen pre-treatment was compared
with no intervention, there was no difference between the groups in rates of live birth/ongoing
pregnancy rate in GnRH agonist protocols (2 RCT, OR 1.35,95% Cl 0.69-2.65, 222 women). There was
insufficient evidence to determine whether there was a difference in live birth/ongoing pregnancy rate
in the GnRH antagonist protocol (1 RCT, OR0.67,95% C10.18-2.54, 47women) (Farquhar, etal., 2017).

There was insufficient evidence to determine whether pre-treatment with progestogen resulted in a
difference between the groupsin the mean number of oocytes retrieved, both in GnRH agonist (2RCT,
MD -0.52, 95%Cl -2.07 to 1.02 and GnRH antagonist protocols (1 RCT, MD 2.70, 95% CI -0.98 to 6.38)
(Farquhar, et al., 2017).

Recommendation

Pre-treatment with progesterone before controlled ovarian
stimulation using the GnRH antagonist protocol is probably  conditional @®00
notrecommended forimproving efficacy and safety.

The GDG acknowledges that oestrogen and progesterone
are widely used for scheduling purposes. This is probably
acceptable giventhe data on efficacy and safety.

GPP

Justification

The available evidence indicates no beneficial effect on live birth/ongoing pregnancy rate, using
progestogen as pre-treatment in GnRH agonist nor GnRH antagonist protocols. There is low quality
evidence of an increased clinical pregnancy rate with progestogen pre-treatment in GnRH agonist
protocols.

This recommendation is not restricted to a specific group of women, although women with PCOS were
excluded from the meta-analysis by Farquharet al. (Farquhar, et al., 2017)..

Evidence

In the GnRH antagonist protocol with COCP pre-treatment, the rate of live birth/ongoing pregnancy
was lower than with no pre-treatment (6 RCT, OR 0.74,95% Cl0.58-0.95, 1335 women). There was no
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evidence of a difference between the groupsin OHSS rates (2 RCT, OR 0.98, 95% Cl 0.28-3.40, 642
women) or number of oocytes (6 RCT, MD 0.44,95% Cl-0.11t00.99) (Farquhar, etal., 2017).

Ina subgroup of poorresponders (80 women) there was no difference for live birth/ongoing pregnancy
rate (1 RCT, OR 1.71, 95% Cl 0.61-4.79) or number of oocytes (1 RCT, MD 0.70, 95% Cl -0.11to 1.51)
(Farquhar, et al., 2017, Kim, etal., 2011).

One RCT, more recent than the meta-analysis, including 140 women compared COCP pre-treatment
(10 days)with no pre-treatmentin the GnRH antagonist protocol and reported no significant difference
in clinical pregnancy rate (39.6% (21/53) vs. 34.3% (24/70)) or number of mature oocytes retrieved
(10.5543.38 vs. 10.40+4.38). No cases of OHSS occurred (Shahrokh Tehrani Nejad, et al., 2018).

Recommendations

COCP pre-treatment (12-28 days) is not recommendedin

) Strong ®p00
the GnRH antagonist protocol because of reduced efficacy.

Justification

There is moderate quality evidence of a lower live birth/ongoing pregnancy rate using COCP pre-
treatment in GnRH antagonist protocols compared with no pre-treatment. There is low-quality
evidence regarding OHSS incidence. However, a small RCT showed no effect on clinical pregnancy rate
when a short COCP pre-treatment (10 days)was applied (Shahrokh Tehrani Nejad, et al., 2018).

The type of COCP pre-treatment used in the studies was heterogenous regarding the oestrogen and
progestogen components, as well as the starting days or duration of COCP. The duration varied from
12 to 28 days, and 3 consecutives cycles in one study. In some studies, the duration was fixed and
variable in others, depending on the purpose of scheduling or not (Farquhar, et al., 2017). Another
important condition with heterogeneity between studies is the wash-out period between the stop of
COCP pre-treatment and the start of stimulation. This may have on important impact on hormonal
environment (Cedrin-Durnerin, et al., 2007, Griesinger, et al., 2015).

Lastly, it is important to note however that the available evidence comes predominantly from rFSH
stimulation in GnRH-antagonist protocols and the usage of ethinyl oestradioland either levonorgestrel
or desogestrel as COCP. Whether a negative COCP effect exists in other treatment protocols or when
using other COCPsis unknown.

Evidence

One small RCT in 69 normogonadotropic women (not PCOS, not-poor responder) reported no
difference in ongoing pregnancy rate (42%vs. 33%, 95% Cl-13-3)and number of oocytes (12.847.8 vs.
9.944.9) comparing early follicular pre-treatment with GnRH antagonist (delayed start protocol)
compared to no pre-treatmentin fixed antagonist protocol (Blockeel, et al., 2011).
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Similar results were reported by DilLuigi et al. in 54 predicted poorresponder patients, who showed no
difference in live birth rate (23.1% (6/26) vs. 25% (7/28)) or number of retrieved oocytes (5.2+4.0 vs.
5.4+4 .7 )with the delayed start protocol (DiLuigi, et al., 2011).

In Bologna poor responders, there are conflicting results from 2 RCTs. One small RCT in 160 Bologna
poor responder patients reported significantly higher clinical pregnancy rate (30% (24/80) vs. 10%
(8/80)) and number of oocytes (4.342.5vs. 2.4+2.1) with the delayed start protocolin GnRH antagonist
protocolbut after preparation with COCP and oestradiol (Maged, et al., 2015). However, amore recent
small RCT including 60 Bologna poor responders showed no significant difference in clinical pregnancy
rate (13.3%(4/30)vs. 3.3% (1/30)) ornumber of retrieved oocytes (3.63+3.02 vs.5.06+4.37) comparing
the delayed-start with conventional start GnRH antagonist protocol (Aflatoonian, et al., 2017).

Recommendation

GnRH antagonist pre-treatment before controlled ovarian
stimulation in a delayed-start gonadotrophin protocolis Conditional @000
probably not recommended.

Justification

There is very low-quality evidence that ongoing pregnancy rate per embryo transfer and number of
oocytes are not statistically different with GhRH antagonist pre-treatmentin young normogonadotropic
women (Blockeel, et al., 2011). In low responder patients, evidence on the beneficial effect of the
delayed start protocolis conflicting (Aflatoonian, et al., 2017, DiLuigi, et al., 2011, Maged, etal., 2015).
There is noresearch for PCOS patients.
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4. Controlled ovarian stimulation
protocols

A. HIGH RESPONDER

Evidence
We did not find a meta-analysis including RCTs or RCTs in non-PCOS high responders.

A meta-analysis including PCOS women randomized to either the use of a GnRH antagonist or long
GnRH agonist protocol, demonstrated a comparable live birth rate (3 RCT, RR 0.90,95% Cl 0.69-1.19,
363 women) (Lambalk, et al., 2017). The use of GnRH antagonist significantly reduced the risk of OHSS
as compared to the GnRH agonist protocol (9 RCT, RR 0.53,95% CI 0.30-0.95, 1294 women) (Lambalk,
etal., 2017).

One RCT, not included in the meta-analysis, including 90 PCOS patients, compared the long GnRH
agonist with the GnRH antagonist protocol (Trenkic, et al., 2016). There was no significant difference in
clinical pregnancy rate (44.4% (20/45 vs. 46.7% (21/45) or OHSS rate (15.6% (7/45) vs. 6.7% (3/45))
between the long GnRH agonistand GnRH antagonist protocol (Trenkic, et al., 2016).

One RCT published after the meta-analysis, including 22 PCOS patients, also compared the long GnRH
agonist protocol with the conventional GnRHantagonist protocoland reported no significant difference
in moderate-to-severe OHSS (27.3% (3/11) vs. 18.2% (2/11)), clinical pregnancy rate (22.2% (2/9) vs.
11.1%(1/9))or number of oocytes retrieved 19 (2—46) vs. 12 (0—47) (Shin, et al., 2018).

Recommendation

The GnRH antagonist protocol is recommended for PCOS

. . . Strong 00
womenwith regards to improved safety and equal efficacy.
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The GnRH antagonist protocol is recommended for predicted
high responders with regards to improved safety and equal  GPP
efficacy.

Justification

Evidence indicates that GnRH antagonist protocol is as effective as the GnRH agonist protocol, and
significantly reduces the risk of OHSS in PCOS women.

Even though there is no specific evidence on predicted non-PCOS high responders or PCOM patients,
consensus of the guideline group is that GnRH antagonist protocol should be recommended in these
patient groups, as this protocolallows for the best options for prevention of the OHSS in these patient
groups.

Mild ovarian stimulation for IVF is defined as a protocol in which the ovaries are stimulated with
gonadotropins, and/or other pharmacological compounds, with the intention of developing a few
follicles (GLOSSARY). The definition of mild stimulation in studies and practice is variable. The
conventional daily dose of FSH is 150-225 IU, while mild stimulation is achieved by using a lower dose
of FSH, or a delayed start.

Evidence

We did not retrieve any RCTs comparing clomiphene citrate (CC) alone or as part of a COS protocol in
high responders. However, there is evidence from a prospective cohort study with a retrospective control
group (Saleh, et al., 2014)and a retrospective study in PCOS patients (Jiang and Kuang, 2017)and one
case-control study in previous excessive responders (Lin et al., 2007) investigating CC as part of a COS
protocol.

In the prospective study by Saleh et al. (including 128 PCOS patients) the study group received a
stimulation protocol consisting of CC, combined with a GnRH antagonist and rFSH, compared to GnRH
antagonist with rFSH in the controlgroup (Saleh, et al., 2014). There was no significant difference inthe
clinical pregnancy rate (43.8% vs. 45.3%), number of oocytes retrieved (7.7+1.3 vs. 8.1+ 1.4) or number
of mature oocytes (5.7+ 1.1vs. 6.1 +1.3) between the study group and the control group (Saleh, et al,,
2014). In the retrospective study by Jiang et al. (174 PCOS patients) the study group received a
stimulation protocol consisting of CC combined with medroxyprogesterone acetate (MPA) and hMG,
compared to MPA with hMG in the control group (Jiang and Kuang, 2017). There were significantly
more oocytes retrieved (13 (0-42) vs. 5 (0—30)) and mature oocytes (11 (0-35) vs. 4 (0-26)) in the
control group as compared to the study group. There were no cases of moderate or severe OHSS in
either group (Jiang and Kuang, 2017).

In the case-control study by Lin et al., 50 women with previous excessive response when stimulated
with a GnRH agonist long protocol, underwent stimulation with CC combined with GnRH antagonist and
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hMG (Lin, et al., 2007). There was a significant difference in live birth rate/ongoing pregnancy rate (0%
(0/50) vs. 38% (19/50)) and moderate OHSS (16% (8/50) vs. 2% (1/50)). There was however no
difference in severe OHSS (2% (1/50) vs. 0% (0/50)) (Lin, et al., 2007).

Recommendation

The addition of Clomiphene Citrate to gonadotropins in
stimulation protocols is probably not recommended for Conditional 00O
predicted high responders

Conclusion

Clomiphene citrate, in addition to gonadotropin stimulation in COS has not been shown to improve
outcomes in terms of efficacy and safety in cohortstudies. Based on the lack of good-quality evidence,
the guideline group does not recommend the use of CC in stimulation protocols for predicted high
responders.

Evidence

One retrospective study in 181 PCOS patients was retrieved, investigating the effect of letrozole
addition in the long GnRH agonist protocol compared to no letrozole, reported no significant
differences in OHSS rate (7.8% (8/103)vs. 2.6% (2/78)), clinical pregnancy rate (47.4% (27/57)vs. 60.5
(23/38)), or the number of oocytes retrieved (18.946.4 vs. 19.946.2) (Chen, et al., 2018).

Recommendation

There is insufficient evidence to recommend the addition of
letrozole to gonadotropins in stimulation protocols for Conditional @000
predicted high responders

Justification

There is only limited evidence from non-randomised studies for the addition of letrozole to FSH for COS
indicating that there is no benefit in terms of efficacy and safety. Based on the lack of good-quality
evidence, the guideline group does not recommend the use of letrozole in stimulation protocols for
predicted high responders.

Evidence

One RCT, including 521 predicted high responders, compared mild stimulation (100 U FSH) with
conventional (150 IU FSH) stimulation either in a GnRH agonist or GnRH antagonist protocol
(Oudshoorn, etal., 2017). Comparable rates of ongoing pregnancy within 18 months of FU resulting in
live birth were reported (66.3% vs. 69.5%; RR0.953,95% Cl 0.85—1.07)and 1% cycle live birth (fresh and
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cryopreserved embryos) (36.0% vs. 39.1%). Mild stimulation resulted in significantly lower OHSS rate
(5.2%vs. 11.8%) as compared with conventional ovarian stimulation (OQudshoorn, etal., 2017).

Recommendation

A reduced gonadotropin dose is recommended to decrease
the risk of OHSSin predicted high responders if GnRH agonist ~ Strong  ®00O0
protocols are used.

Justification

The recommendation is based on insufficient evidence from a subgroup analysis of the RCT in GnRH
agonist protocol. The mix of agonist and antagonist protocols, the per protocol allowance of dose
adjustmentsin 2" cycle and the very high cycle cancellation rate in high responders should be carefully
considered when interpreting the available evidence. Furthermore, the fact that a freeze-all policy was
not adoptedin the trial, a strategy which may reflects current clinical practice, questions the potential
negative effects of conventional dosage stimulation in terms of cumulative pregnancy rate and OHSS
rates.

The guideline group recommends that a GnRH antagonist protocolin predicted high responders should
be used.

Modified natural cycle for IVF is defined as a procedure in which one or more oocytes are collected
from the ovaries during a spontaneous menstrual cycle. Pharmacological compounds are administered
with the sole purpose of blocking the spontaneous LH surge and/or inducing final oocyte maturation
(GLOSSARY).

There is no evidence to justify the use of NCor MNCfor COSin high responders.

B. NORMAL RESPONDER

Evidence

The meta-analysis by Lambalk et al., mentioned before, also compared the GnRH antagonist with the
GnRH agonist protocol in the general population (supposedly normal responders) and reported no
difference in live birth rate (10 RCT, RR 0.91, 95% Cl 0.79-1.04, 1590 women) (Lambalk, et al., 2017).
However, a significantly lower risk of OHSS (22 trials, RR 0.63, Cl 0.50-0.81, 5598 women) was found
after the use of GnRH antagonists than after the long GnRH agonist protocol (Lambalk, et al., 2017).



1018

1019

1020
1021

1022
1023

1024

1025

1026

1027
1028
1029
1030

1031
1032
1033
1034
1035

1036

1037
1038

1039

1040
1041
1042
1043

1044

1045
1046
1047

1048
1049

[46]

Recommendation

The GnRH antagonist protocol is recommended for predicted

. . Strong @000
normal responder womenwith regards to improved safety.

Justification

Owing to the comparable live birth rates between the GnRH antagonist and GnRH agonist protocols
and the significant decrease in the risk of OHSS with the GnRH antagonist protocol in regular IVF
patients, the GnRH antagonist protocolis recommended in normal responder patients.

Evidence

A meta-analysis was found, investigating the effect of CC as part of a COS protocolin women without
expected poor response (Bechtejew, et al., 2017). However, we could not verify whether the study
populationinthe individual studies were normal or high responders. Therefore, this meta-analysis was
excluded.

One cohort study was identified, including 25 ‘good prognosis patients’, comparing a protocol with
clomiphene citrate addition to GnRH antagonist protocol and reported significantly less oocytes
retrieved with CC addition protocol (6.4+0.7 vs. 10.7+0.9). However, there was no difference in clinical
pregnancy rate between CC addition and GnRH antagonist protocol (27.3% (6/22) vs. 49.0% (24/49)
(Zander-Fox, et al., 2018).

Conclusion

There is no evidence to recommend the use of Clomiphene Citrate in stimulation protocols for
predicted normalresponders.

Justification

The evidence was from studies performed in patients without predicted low response. Thus, the
included study population could include both normaland high responder patients. The only study that
was retrieved was a non-randomized pilot study. Therefore, the conclusions from these studies could
not be extrapolated.

Evidence
A small RCT with only 20 patients randomized, investigated the addition of letrozole to FSH in an GnRH
antagonist protocolfor COS (Verpoest, et al., 2006). No significant differences were reported in ongoing

pregnancy rate (50% (5/10)vs. 20% (2/10)) or number of oocytes retrieved (13.849.2 vs.9.6+7.7)in the
letrozole + FSH group compared to the FSH only group (Verpoest, et al., 2006).
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A smallRCTincluding 94 women also investigated the addition of letrozole to FSHin an GnRH antagonist
protocolfor COS (Mukherjee, et al., 2012). No differences were reported in clinical pregnancy rate (36%
(15/42)vs. 33% (17/52)) or number of mature oocytes (4.6+2.5 vs. 4.942.3). There were no cases of
OHSSin the letrozole group compared to 7 in the control group (Mukherjee, et al., 2012).

Recommendation

The addition of letrozole to gonadotropins in stimulation
protocols is probably not recommended for predicted normal Conditional €000
responders.

Justification

Addition of letrozole to FSH in an GnRH antagonist protocol does not improve efficacy of COS. The use
of letrozole may reduce the risk of OHSS, however this was only shown in one small RCT. Moreover,
use of letrozole is off-label for controlled ovarian stimulation.

Evidence

A meta-analysisincluding 5 RCT (960 women)investigated the effect of 100 compared to 200 U /day of
rFSH for COS and reported no significant difference in clinical pregnancy rate (OR 0.95, 95% Cl 0.69-
1.30)orrisk of OHSS (OR 0.58,95% Cl0.18-1.90) (Sterrenburg, etal., 2011). However, significantly less
oocytes were retrieved with the lower dose (MD-3.5,95% Cl-4.86t0-2.27) (Sterrenburg, etal., 2011).

Three RCTs compared the late-start FSH (fixed doseof 150 |U starting on cycle day 5) with conventional
start FSH (Baart, et al., 2007, Blockeel, et al., 2011, Hohmann, et al., 2003). The RCT by Baart et al.
compared late-start FSHin the GnRH antagonist protocol with conventional FSH stimulation in the long
GnRH agonist protocolin 111 women and reported no significant difference in ongoing pregnancy rate
(19% (12/63) vs. 17% (7/41)). However, significantly less oocytes retrieved with the late-start FSH
protocol (8.3+4.7vs.12.145.7) (Baart, et al., 2007). The RCT by Hohmann et al. including 104 predicted
normal responders, compared late-start with conventional-start FSH in the GnRH antagonist protocol
and reported no difference in ongoing pregnancy rate (16% (8/49)vs. 17% (8/48) or number of oocytes
retrieved (7 (1-27)vs. 8 (2-31)) (Hohmann, et al., 2003). The RCT by Blockeel et al. including 76 predicted
normal responders also compared late-start with conventional-start FSH in the GnRH antagonist
protocol and also reported no significant difference in ongoing pregnancy rate (25% 10/40 vs. 28%
(10/36) (Blockeel, et al., 2011).

Recommendation

A reduced gonadotrophin dose is probably not recommended
over a conventional gonadotrophin dose for predicted Conditional &®&00
normal responders.



1080

1081
1082
1083
1084

1085
1086
1087

1088

1089

1090
1091
1092
1093

1094
1095
1096
1097
1098

1099
1100
1101
1102
1103

1104
1105
1106
1107
1108
1109
1110

1111

1112

(48]

Justification

The meta-analysis suggests that the optimal daily rFSH stimulation dose is 150 IU/day in predicted
normal responders. Although available studies suggest similar efficacy in terms of clinical pregnancy
rate between reduced-doseand conventional-dose stimulation, the lower number of oocytes retrieved
could potentially compromise cumulativelive birth rate in predicted normal responders.

The recommendation is based on studies conducted in GnRH agonist protocols, however, the guideline
group thinks that the recommendation may also apply to GnRH antagonist protocol due to the
increased safety with the option of the GnRH agonist trigger.

C. LOW RESPONDER

Evidence

The meta-analysis by Lambalk et al., mentioned before, also compared the GnRH antagonist with the
long GnRH agonist protocol in poor responders and did not show any difference in live birth rates (3
RCT, RR0.89,95% Cl0.56-1.41, 544women) (Lambalk, et al., 2017).

Another meta-analysis compared the GnRH antagonist with the short GnRH agonist protocol in poor
responders (Xiao, et al., 2013). There was no statistically significant difference in the clinical pregnancy
rate (7 RCT,OR1.33,95% Cl1 0.88-2.01, 735 women) between the GnRH antagonist group and the short
GnRH agonist protocol group. However, significantly fewer oocytes were retrieved in the GnRH
antagonist group (5 RCT, MD -0.54,-0.98 to-0.10, 417 women) (Xiao, et al., 2013).

An RCT, more recent than the meta-analysis, including 146 poor responders also compared the short
GnRH agonist with the GnRH antagonist protocol (Schimberni, et al., 2016). Theclinical pregnancy rate
was significantly higher with the short GnRH agonist protocol as compared to the GnRH antagonist
protocol (29.3% (22/75) vs. 14.1% (10/71). There was no significant difference in number of oocytes
retrieved between groups (3.842.4vs. 3.4+1.9)(Schimberni, etal., 2016).

Two RCTs, including resp. 90 and 440 poorresponders compared the microdose flare-up GnRH agonist
with the GnRH antagonist protocol (Demirol and Gurgan, 2009, Merviel, et al., 2015). Demirol et al.
reported no significant difference in clinical pregnancy rate (28.6% (12/42)vs. 15% (6/40)) However,
significantly less mature oocytes were retrieved in the GnRH antagonist protocol group (4.32.1 vs.
3.141.1) (Demirol and Gurgan, 2009). Merviel et al. reported no significant difference in ongoing
pregnancy rate (14.6%vs. 14.2%)or number of oocytes retrieved (6.0+4.1vs. 6.2+4.9) (Merviel, et al.,
2015).

Recommendation

GnRH antagonists and GnRH agonists are equally N

: ®000
recommended for predicted lowresponders.
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Justification

In women with low ovarian response, no differences exist in terms of safety and efficacy between the
GnRH agonistand GnRH antagonist protocol. The GnRH antagonist protocolis associated with a shorter
length of treatment compared to the long GnRH agonist protocol.

Evidence

Studies comparing CC with the standard of care (FSH ovarian stimulation) are very scarce. Only one
RCT, including 249 poor responder women, has compared CC with a short GnRH agonist FSH protocol
and showed similar live birth rate (RR 0.72,95% Cl 0.23-2.21) (Ragni, et al., 2012).

The meta-analysis by Bechtejew et al. mentioned before, also investigated the combination of CC and
gonadotrophins in an GnRH antagonist protocol and reported that it was not superior to
gonadotrophins in an GnRH agonist protocol in terms of live birth rate (3 RCT, RR 0.88, 95% Cl 0.62—
1.26, 874 women) (Bechtejew, et al., 2017).

An RCT notincluded in the meta-analysis, also investigating the combination of CCand gonadotrophins
in an antagonist protocolin 250 poorresponders, reported a significantly lower clinical pregnancy rate
(5.9% vs. 14.1%) with CC addition compared to no CC, which was not associated with a difference in
the numberof oocytes retrieved (3.8 + 2.9 vs. 3.41+1.9) (Schimberni, et al., 2016).

Recommendation

Clomiphene citrate alone or in. combination with
gonadotrophins, and gonadotropin stimulation alone are  Strong l:lele
equally recommended for predicted low responders.

Justification

In women with low ovarian response, no differences exist in terms of safety and efficacy between CC
alone, CCin combination with gonadotropins or gonadotropin stimulation alone.

Evidence

In the meta-analysis by Bechtejew, mentioned before, letrozole with FSH in an antagonist protocol did
not differ as compared with conventional ovarian stimulation for IVF/ICSI in terms of clinical pregnancy
rates (2 RCT, RR 0.94, 95% Cl 0.43-2.03, 155 women). Also, no significant difference was observed in
the number of oocytes retrieved (2 RCT, MD, -0.06,95% Cl, -0.66 t0 0.54, 155 women) (Bechtejew, et
al., 2017).

After publication of the meta-analysis, an RCT was published also investigating the addition of letrozole
to rFSH in an GnRH antagonist protocolin 70 Bologna poor responders (Ebrahimi, et al., 2017). There



1145
1146

1147
1148
1149

1150

1151

1152
1153

1154
1155

1156

1157

1158
1159

1160

1161

1162
1163

1164
1165
1166
1167
1168
1169

1170
1171
1172
1173
1174

1175
1176
1177

[50]

was no difference in clinical pregnancy rate (14.3% (5/35) vs. 11.4% (4/35)) or the number of oocytes
retrieved (2.80+ 1.09vs. 2.60+1.51) with or without letrozole addition (Ebrahimi, et al., 2017).

One RCT was found comparing the addition of letrozole with the addition of CC to gonadotropinsin an
GnRH antagonist protocol in 184 poor responder women and reported no significant difference in
clinical pregnancy rate between groups (11.3% (9/87)vs. 8% (7/80)) (Eftekhar, et al., 2014).

Recommendation

Theaddition of letrozole to gonadotropins in stimulation
protocols is probably not recommended for predicted Conditional ®®00
low responders.

Justification

Addition of letrozole to FSH in an GnRH antagonist protocol does not improve efficacy of COS. There
are no studies comparing the use of letrozole alone with gonadotropin stimulation alone for IVF/ICSI.
Moreover, use of letrozole is off-label for controlled ovarian stimulation.

Evidence

No studies were found comparing a reduced FSH dose (<150 IU/day) to conventional FSH stimulation
in low responders.

Evidence

A Cochrane meta-analysis including 5 RCTs, including poor responder women, investigated direct
gonadotropin dose comparisons (Lensen, et al., 2017).

150 I1U vs 300/450 /U

The Cochrane meta-analysis reported no significant difference in live birth/ongoing pregnancy rates (2
RCT,OR0.71,95% Cl 0.32-1.58,286 women) between the 150U and 300/450IU dose of gonadotropins
and no cases of moderate or severe OHSS in either group. However, significantly more oocytes were
retrieved in the higher gonadotropin dose group (2 RCT, MD 0.69, 95% Cl 0.5 to 0.88, 286 women)
(Lensen, etal., 2017).

300 U vs 400/450 IU

The Cochrane meta-analysis reported no significant difference in ongoing pregnancy rate (1 RCT, OR
0.77,95% Cl 0.19-3.19, 62 women)or number of oocytes retrieved (2 RCT, MD -0.03,95% Cl-0.30to
0.24, 110 women) between the 3001U and 400/4501U dose of gonadotropins and no cases of moderate

or severe OHSS in either group (Lensen, et al., 2017).

450 /U vs 6001U
The Cochrane meta-analysis reported no significant difference in live birth rate (1 RCT, OR 1.33,95%Cl
0.71-2.52, 356 women) or number of oocytes retrieved (1 RCT, MD 0.08, 95% Cl -0.04 to 0.20, 356
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women) between the 4501U and 600IU dose of gonadotropins and one case of moderate OHSS in the
600I1U dosegroup (Lefebvre, et al., 2015, Lensen, etal., 2017).

Recommendation

A higher gonadotropin dose of 300 IU is probably not
recommended over the conventional dose of 150 IU for Conditional @000
predicted lowresponders.

A gonadotropin dose higher than 300 IU is not recommended

. strong ®000
for predictedlow responders.

Justification

A higher gonadotropin dose of 300 IU daily results in a higher number of oocytes in low responders,
and more chances of havingan embryo for transfer. However, the samplesizes of the studies are small
and therefore not sufficient to provide evidence for dose comparisons for live birth outcome. There is
unlikely to be significant benefit with doses > 300 IU daily, as comparisons with doses >300 did not
show significant differences in the above mentioned pre-clinical outcomes.

Evidence

One RCT compared modified natural cycle with microdose GnRH agonist flare protocol in 125 poor
responderwomen (215 cycles) and reported no significant difference in pregnancy rate (6.1% vs. 6.9%)
(Morgia, et al., 2004).

Recommendation

The use of modified natural cycle is probably not
recommended over conventional stimulation for predicted Conditional ®0OO
low responders.

Justification

There are no good-quality, controlled studies available to support the use of Modified natural cycle or
Naturalcycle IVF in low responders.
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5. LH suppressionregimes

Evidence

A Cochrane meta-analysis including 37 RCTs compared different GnRH agonist protocols (Siristatidis, et
al., 2015).

Long vs short GnRH agonist protocol

The Cochrane meta-analysis found no evidence of a difference in live birth (4 RCT, OR 1.60, 95% CI 0.85-
3.03, 295 women) between the long and the short GnRH agonist protocol (Siristatidis et al., 2015).
There were no data on adverse outcomes reported.

Two RCTs, not included in the Cochrane meta-analysis, including resp. 186 and 131 women also
reported no significant difference in clinical pregnancy rate between the long and the short GnRH
agonist protocol (resp. 20.2% vs. 16.3% and 19.6% vs. 8.3% ) (Frydman, et al., 1988, Ravhon, et al,,
2000).

However, another RCT, not included in the Cochrane meta-analysis, including 220 women 240 years of
age, reported a significantly reduced clinical pregnancy rate with the short GnRH agonist protocol as
compared to the long (10.9% (12/110)vs. 22.7% (25/110)) (Sbracia, et al., 2005).

A meta-analysisincluding 2656 women investigated the effect of uterine adenomyosis on IVF outcome
in the long and the short GnRH agonist protocol (Vercellini, et al., 2014). When the long GnRH agonist
protocol was adopted, clinical pregnancy rate was similar in women with and without adenomyosis (2
RCT, RR 1.05, 95% CI 0.75-1.48, 550 women). In contrast, when the short GnRH agonist protocol was
adopted, clinical pregnancy rate was reduced in patients with adenomyosis (4 RCT, RR 0.58, 95% Cl
0.38-0.88, 2106 women) (Vercellini, et al., 2014).

Long vs ultrashort GnRH agonist protoco/

The Cochrane meta-analysis found no evidence of a difference in live birth rate when a long protocol
was compared with an ultrashort GnRHagonist protocol (1 RCT, OR 1.78,95% Cl 0.72-4.36, 150 women)
(Kingsland, et al., 1992, Siristatidis, et al., 2015). There were no data on adverse outcomes reported.
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Short vs ultrashort GnRH agonist protoco/

The Cochrane meta-analysis reported no evidence of a difference in the clinical pregnancy rate when a
short protocol was compared with an ultrashort protocol (1 RCT, OR1.33,95%Cl 0.47-3.81, 82 women)
(Berker, et al., 2010, Siristatidis, etal., 2015). There were no data on adverse outcomes reported.

Long GnRH agonist protocol: luteal vs follicular start

The Cochrane meta-analysis found no evidence of a difference in live birth/ongoing pregnancy rates
when GnRH agonist was commenced in the luteal or follicular phase for the long protocol (1 RCT, OR
1.89, 95% Cl 0.87-4.10, 223 women) (Siristatidis, et al., 2015, Urbancsek and Witthaus, 1996). There
were no dataon adverse outcomes reported.

The RCT by Ravhon et al., including 125 women, also reported no significant difference in pregnancy
rate when GnRH agonist was started on day 2 versus day 21 (19.6%vs. 18.6%) (Ravhon, etal., 2000).

Long GnRH agonist protocol: continuation vs stopping GnRH agonist atstart of stimulation
The Cochrane meta-analysis found no evidence of a difference in the number of ongoing pregnancies
(3 RCT, OR0.75,95%Cl10.42-1.33,290 women)or OHSS (1 RCT, OR 0.47,95% Cl 0.04-5.35, 96 women)
when GnRH agonist was stopped compared with when it was continued (Siristatidis, et al., 2015).

Long agonist protocol: continuation of same-dosevs reduced-dose GnRH agonist unti/ trigger
The Cochrane meta-analysis found no evidence of a difference in pregnancy rate when the dose of
GnRH agonist was reduced compared with when the same dose was continued (4 RCT, OR 1.02, 95% Cl
0.68-1.52,407 women) (Siristatidis, et al., 2015). There were no data on adverse outcomes reported.

Recommendation

If GhRH agonists are used, the long GnRH agonist protocol is
probably recommended over the short or ultrashort GhRH  conditional ®@®00

agonist protocol.

Justification

The long protocol has proven to be highly efficient for preventing LH surge. Since its introduction, there
has been areduction of cycle cancellation, increased number of oocytes retrieved and higher pregnancy
rates. Compared to other GnRH agonist protocols, the long protocol provides better efficacy and is
supported by a larger body of evidence.

The GnRH agonist short protocol appeared as a modification of the classic long protocol with the aim
of improving cycle outcomein low responders and older patients. The current evidence available shows
that this goal is not achieved.

Evidence

A Cochrane meta-analysis including 73 RCTs, compared the GnRH antagonist protocol with the long
GnRH agonist protocol (Al-Inany, et al., 2016). There was no evidence of a difference in live birth rate
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following GnRH antagonist compared with GnRH agonist (12 RCT, OR 1.02, 95% Cl 0.85-1.23, 2303
women). On the other hand, there was evidence of a lower OHSS rate in women who received GnRH
antagonist compared with those treated with GnRH agonist (6% (290/4474)vs. 11% (396/3470); 36
RCT,OR0.61,95% Cl0.51-0.72,7944women) (Al-Inany, etal., 2016). Asmall RCT including 78 women,
notincluded in the Cochrane meta-analysis reported no significant difference in clinical pregnancy rate
(21.6% (8/37)vs.36.0% (13/36)) between GnRH antagonistand GnRH agonist protocol (Friedler, et al.,
2006). After the publication of the meta-analysis, an RCT including 1099 women was conducted, and
reported no significant difference in live birthrate (22.2%(117/528) vs.21.6% (107/495) between GnRH
antagonist and GnRH agonist protocol (Toftager, et al., 2016). However, significantly fewer patientsin
the GnRH antagonist group had severe OHSS (5.1% (27/528) vs. 8.9% (44/495)) or moderate OHSS
(10.2% (54/528)vs. 15.6% (77/495)) compared with the GnRH agonist group (Toftager, et al., 2016). In
a post-hocanalysis of the trial, cumulative live birth rate was calculated, confirming that there was no
significant difference between GnRH antagonist and GnRH agonist protocol (34.1% (182/534)vs. 31.2%
(161/516); OR1.14,95% Cl 0.88-1.48) (Toftager, et al., 2017). Another RCT published after the meta-
analysis, including 132 women, reported a significantly higher clinical pregnancy rate with the long
GnRH agonist protocol as compared to the GnRH antagonist protocol (49.2% vs. 26.2%). One case of
mild OHSS developed in each group (Verpoest, et al., 2017).

Two RCTsincluding resp. 160 cycles and 96 women, compared the GnRH antagonist protocol with the
short GnRH agonist protocol (Gordts, et al., 2012, Maldonado, et al., 2013). Gordts et al. reported an
ongoing pregnancy rate of 21% and alive birth rate of 19% in GnRH antagonist cycles compared to 20%
and 20% resp. in GNRH agonist cycles, which are both not statistically different (Gordts, et al., 2012).
However, Maldonado et al. reported a significantly lower clinical pregnancy rate (31.0% (13/48) vs.
52.1% (25/48)) in the GnRH agonist protocol as compared to the GnRH antagonist protocol
(Maldonado, etal., 2013).

Recommendation

The GnRH antagonist protocol is recommended over the
GnRH agonist protocols given the comparable efficacy and Strong  ®@®®O
higher safety in the general IVF/ICSI population.

Justification

The introduction of GnRH antagonist allowed overcoming the significant undesirable effects of the
agonist protocols. Although thefirst studies reported slight but consistent lower pregnancy rates, which
delayed the implementation of the GnRH antagonist protocol, several large meta-analyses published in
the past 5-7 years support similar live birth rates. There is far less evidence for the short GnRH agonist
protocol (2 RCTs), however, results are expected to be similar as for the long GnRH agonist protocol.

Regarding the moment of the introduction of the GnRH antagonist during stimulation, no differences
in terms of cycle outcome have been shown between a fixed (day 6) compared to flexible (leading
follicle of 14 mm) protocol (Escudero, et al., 2004).
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The use of oral progestins to prevent LHs surge is a novel protocol in which GnRH analogues are not
used. Progestin administration along the whole stimulation maintains the pituitary suppressed and has
shown to prevent LH surge effectively. Nevertheless, the use of this protocolimplies the freezing of all
the embryos and transfer in a subsequent endometrial preparation cycle, as the endometrium would
not be receptive in a fresh cycle dueto the effect of the progestins.

Evidence

Three prospective cohort studies have been conducted, comparing the outcomes of progestin LH
suppression to other protocols (Chen, et al., 2017, Hamdi, et al., 2018, Kuang, etal., 2015). Chen et al.
reported no difference in live birth rate between a progestin protocoland anaturalcycle (8.3% (10/102)
vs. 3.92% (4/102)) in 204 women (Chen, et al., 2017). However, significantly more oocytes were
retrieved after the progestin protocol (1.09 (0.93-1.18)vs. 0.76 (0.65-0.86)) (Chen, et al., 2017). Hamdi
et al. compared a progestin protocol with a GnRH antagonist protocol in 99 women, and reported no
significant difference in clinical pregnancy rate (23%vs. 27%) or number of oocytes retrieved (9.9540.91
vs. 10.02+0.88) (Hamdi, et al., 2018). Kuang et al. reported no difference in live birth rate between
progestin and short GnRH agonist protocol (42.6% (49/115)vs. 35.5% (50/141))or number of oocytes
retrieved (9.946.7 vs. 9.046.0)and none of the patients experienced moderate or severe OHSS during
the study (Kuang, et al., 2015).

One RCT including 516 women compared dydrogesteronewith MPA for LH suppression and reported
no significant difference in clinical pregnancy rate (57.6 (125/217) vs. 62.3% (132/212); OR 0.82, 95%
Cl 0.56-1.21) ornumber of oocytes retrieved (10.8+6.3vs. 11.145.8)(Yu, et al., 2018).

Recommendation

Theuse of progestinfor LH peak suppression is probably not
recommended. If applied, progestin can onlybeusedinthe conditional 000
context of non-transfer cycles.

Justification

Oral progestins are efficient in terms of LH suppression, with comparable oocyte yield and pregnancy
outcomes as the GnRH short agonist protocol. This approach is easy, cheap and patient friendly.

However, the available evidence is limited. In addition, this approach is only feasible for COS cycles in
which a fresh embryo transferis not scheduled, such as fertility preservation, oocytedonors, or freeze-
all cycles.
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6. Types of gonadotropins

Evidence

A Cochrane meta-analysisincluding 3197 women, reported significantly fewer live births after rFSH as
compared to hMG for controlled ovarian stimulation (COS) (11 RCT, OR 0.84, 95% Cl 0.72-0.99). The
meta-analysis reported no difference in OHSS rate for rFSH compared to hMG (11 RCT, OR 1.00, 95%
Cl 0.58-1.71) (van Wely, et al., 2011).

Since the publication of the meta-analysis, a few RCTs have been published. An RCT including 749
women reported that highly purified hMG is at least as effective as rFSH in GnRH antagonist cycles in
terms of cumulative live birth rate (40% vs. 38%). OHSS was experienced by 3% (10 women) in each
treatment group (Devroey, et al., 2012). The most recent RCT included 160 women and also reported
no significant differences in live birthrate (27.5% (11/40)vs. 40% (16/40)) between hMGand rFSH for
COS (Parsanezhad, et al., 2017).

A small RCT including 80 PCOS patients reported no significant difference in live birth rate (23.1% vs.
35.7%) or mild OHSS rate (0.0% (0/38) vs. 11.9% (5/42)) between hMG and rFSH for COS (Figen
Turkcapar, et al., 2013).

A small RCT including 127 women of advanced reproductive age reported no significant difference in
live birth rate between hMGand rFSH groups (44.4% (28/63)vs. 29.7%(19/64)) (Ye, et al., 2012).

Recommendation

The use of recombinant FSH (rFSH) and human menopausal
gonadotropin (hMG) for controlled ovarian stimulation is  Strong ~ ®®@0O
equallyrecommended.

Justification

The results from the meta-analysis suggest a slightly higher efficacy (LBR/PR) with hMG compared to
rFSH in GnRH agonist cycles. However, the difference is not considered clinically relevant, and with no
difference in safety, the GDG concluded that hMG is not superior to rFSH. This conclusion is supported
by the results of studies published after the meta-analysis. An update of the Cochrane meta-analysis is
expected.

For GnRH antagonist cycles, the evidence is less extensive, however Devroey et al. showed highly
purified hMG to be at least as effective as rFSHin antagonist cycles (Devroey, et al., 2012).
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Evidence

In the Cochrane meta-analysis mentioned before, use of rFSH was not associated with a higher
probability of live birth as compared to p-FSHwhen downregulation was achieved with GnRH agonists
(5 RCT,0R1.26,0.96-1.64, 1430 women). The meta-analysis reported no significant difference in OHSS
rate between rFSH and p-FSH (6 RCT, OR 1.79, 95% CI 0.89 to 3.62, 1490 women) (van Wely, et al.,
2011).

Recommendation

The use of recombinant FSH (rFSH) and purified FSH (p-FSH)

. . . Strong ®8e00
for controlled ovarian stimulationis equally recommended.

Justification

In patients undergoing controlled ovarian stimulation for IVF/ICSI, the use of p-FSH s not preferable to
rFSH when downregulationis achieved with GnRH agonists, according to the Cochrane meta-analysis.
Studies comparing the use of the two FSH preparations (p-FSHand rFSH) in GnRH antagonist cycles are
not present to allow evaluation of this statementin such a setting.

Evidence

In the Cochrane meta-analysis mentioned before, use of rFSH compared to hp-FSH was not associated
with a higher probability of live birth/ongoing pregnancy (13 RCT, OR 1.03, 95% Cl 0.86-1.22, 2712
women) when downregulationis achieved with GnRH agonists (van Wely, et al., 2011). The OHSS rate
was also notsignificantly different between groups (16 RCT, OR 1.11,95% CI 0.70-1.75, 3053 women)
(van Wely, et al., 2011).

These observations have been further confirmed in subsequently published relevant RCTs in GnRH
agonist cycles (Gholami, et al., 2010, Murber, et al., 2011, Parsanezhad, et al., 2017, Selman, et al,,
2010, Selman, etal., 2013). Three RCTs including resp. 70, 127 and 160 women reported no significant
difference in live birth rate between rFSHand hp-FSH (resp. 31.3%vs. 31.4%; 16.1%vs. 18.4% and 40%
vs.22.5%) (Murber, etal., 2011, Parsanezhad, etal., 2017, Selman, etal., 2013). Two RCTs reported no
difference in clinical pregnancy rate between rFSH and hp-FSH (resp. 39.6% vs. 38.7% and 33.3%
(21/65)vs.39% (23/60)) (Gholami, et al., 2010, Selman, etal., 2010).

Two RCTs includingresp. 84 and 160 women investigated the comparison of rFSH compared to hp-FSH
in PCOS patients. There was no difference in clinical pregnancy rate (50% (21/42)vs.50.2%(22/42)and
41.2% (33/80) vs. 45% (36/80)) or number of oocytes retrieved (13.8347.07 vs. 17.1+8.66 and
13.0345.56 vs. 14.17+4.89) between both groups (Aboulghar, et al., 2010, Sohrabvand, et al., 2012).
Sohrabvand etal. also reported no difference in live birth rate (21.3% (17/80) vs. 23.8% (19/80)), slight
OHSS (5% (4/80) vs. 6.3% (5/80)) or moderate to severe OHSS (2.5% (2/80) vs. 2.5% (2/80)) between
groups (Sohrabvand, etal., 2012).
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Recommendation

The use of recombinant FSH (rFSH) and highly purified FSH
(hp-FSH) for controlled ovarian stimulation is equally Strong  ®®00
recommended.

Justification

In patients undergoing controlled ovarian stimulation, the use of hp-FSHis not preferable to rFSH, when
downregulationis achieved by GnRH agonists according to a Cochrane meta-analysisand confirmed in
subsequently published studies. Studies comparing the use of the two FSH preparations (hp-FSH and
rFSH) in GnRH antagonist cycles are not present to allow evaluation of this statementin such a setting.

Evidence

A Cochrane meta-analysis including 499 women found similar live birth rates in patients treated with
rFSH+rLH compared to those treated with rFSH only (4 RCT, OR 1.32,95% Cl 0.85-2.06) (Mochtar, et
al.,, 2017). In a subgroup analysis in patients treated with GnRH agonists, although no difference has
been observedin live birth rates between the two treatment groups compared (3 RCT, OR 1.73,95% Cl
0.95-3.16), a higher probability of ongoing pregnancy has been observed with rLH addition (12 RCT, OR
1.27,95% Cl1.02-1.57,1980women). The meta-analysis reported no difference in OHSS rate with rLH
supplementation to rFSH compared to rFSH alone (6 RCT, OR 0.38,95%Cl0.14-1.01, 2178 women). In
a subgroup analysis in patients treated with GnRH agonists, a lower probability of OHSS has been
observed with rLH addition (Mochtar, et al., 2017). An RCT, more recent than the meta-analysis,
including 238 women also reported no difference in live birth rate with rLH supplementation to rFSH
(RR0.78,95%Cl0.4-1.53)(Lahoud, etal., 2017).

In the meta-analysis, a small RCT in low responders showed a beneficial effect of rLH supplementation
to rFSH on live birth rate (OR 9.33,95% Cl 1.03-84.20, 43 women) (Ferraretti, et al., 2014, Mochtar, et
al., 2017). However, a large RCT (939 women), more recent than the meta-analysis, reported no effect
of rLH addition to rFSH in Bologna poor responders on live birth rate (10.6% (49/462) vs. 11.7%
(56/477)) (Humaidan, et al., 2017). In this trial, only one event of mild early OHSS occurred in the
rESH+rLH group.

In the meta-analysis, one RCT including women of advanced reproductive age showed no effect of LH
addition onlive birth rate (OR0.94,95% C1 0.48-1.85, 240 women) (Mochtar, etal., 2017, Vuong, et al,
2015).

A small RCT, more recent than the meta-analysis, including 66 women with repeated implantation
failure compared rFSH with rFSH+rLH for controlled ovarian stimulation and reported significantly more
clinical pregnancies with LH supplementation as compared to rFSH alone (20/29 vs. 9/32). However,
there was no significant difference in thenumber of retrieved oocytes (203 vs. 236) or mature oocytes
(164 vs.191)(Rahman, et al., 2017).
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Recommendation

The addition of recombinant LH (rLH) to recombinant FSH
(rFSH) is probably not recommended for controlled ovarian Conditional @000
stimulation in the general IVF/ICSI population.

The addition of recombinant LH (rLH) to recombinant FSH
(rFSH) is not recommended for controlled ovarian stimulation ~ Strong @000
in low responders and women of advanced age.

Justification

According to the best available evidence, the addition of rLH to rFSH results in similar live birth rates
compared to rFSH alone. For the general population, addition of rLH to rFSH is probably not
recommended, however it could be applied in specific patient groups such as WHO-I anovulatory

patients. Further studies would be necessary to strengthen this conclusion in GnRH antagonist treated
patients.

Evidence

Three RCTs including resp. 20, 80 and 218 women, compared hp-FSHwith hMG for controlled ovarian
stimulationin the long GnRH agonist protocol and reported similar clinical pregnancy rate (10% (1/10)
vs. 10% (1/10); 37.5% (15/40) vs. 45% (18/40) and 34% (35/104) vs. 36% (41/114)) and number of
oocytesretrieved (8 (4-11)vs. 13 (4-23);13.4+0.6vs. 13.7+0.7and 8.2+4.7 vs. 9.5+4.83) between both
groups (Duijkers, et al., 1993, Parsanezhad, etal., 2017, Westergaard, etal., 1996).

Recommendation

The use of highly purified FSH (hp-FSH) and human
menopausal gonadotropin (hMG) for controlled ovarian
stimulation in GnRH agonist protocols is equally
recommended.

Conditional 0O

Justification

In patients undergoing COS for IVF/ICSI, the use of hp-FSH does not appearto be preferable overhMG,
if downregulationis achieved by GnRH agonists, according to three RCTs.

Evidence

In a small RCT including 122 patients undergoing controlled ovarian stimulation with GnRH agonists,
use of rFSH+LH was not associated with increased pregnancy rate compared to hMG(28.3% (15/53) vs.
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29.3(17/58)). However, significantly more cycles were cancelled to prevent OHSS in the rFSH+LH group
comparedto the hMG group (11.1% (7/53)vs. 1.7% (1/58)) (Pacchiarotti, et al., 2010).

Recommendation

The use of recombinant LH (rLH)+recombinant FSH (rFSH+LH)
for controlled ovarian stimulation is probably not
recommended over human menopausal gonadotropin (hMG)
in GNRH agonist protocols with regards to safety.

Conditional @000

Justification

HMG and rFSH+LH appear to result in an equal probability of pregnancy in GnRH agonist protocols.
However, the risk of OHSS appears to be higher with the use of rFSH+rLH. The recommendation is not
applicable to GnRH antagonist cycles.

The combining of the aromataseinhibitorletrozole with gonadotropin during COS has been suggested
as a methodto reduce the total gonadotropin requirementin IVF. Inrecent years, the use of letrozole
along with gonadotropins has grown, particularly in women predicted to respond poorly to COS
(Goswami, et al., 2004).

Evidence

Although substitution of FSH in the early follicular phase with letrozole has been examined in several
RCTs, only a limited number has examined the substitution of FSH by letrozole for COS.

Three RCTs, including resp. 70, 20 and 50 women, investigated the effect of FSH substitution with
letrozole for COS (Ebrahimi, et al., 2017, Verpoest, et al., 2006, Yasa, et al., 2013). Ebrahimiet al. and
Verpoest et al. reported no difference in clinical pregnancy rate with letrozole substitution compared
to no letrozole (resp. 14.3% (5/35) vs. 11.3% (4/35) and 50% (5/10) vs. 20% (2/10)) (Ebrahimi, et al.,
2017, Verpoest, etal., 2006). Yasa et al. reported no difference in ongoing pregnancy rate with letrozole
comparedto no letrozole (20% (5/25) vs. 20% (5/25)) (Yasa, et al., 2013).

Recommendation

Letrozole is probably not recommended as a substitute for
gonadotropinsin low responders.

Conditional ®©O0QO

Justification

Due tothesmall numberand size of RCTs available, no solid recommendation can be made. In addition,
safety concerns have been raised regarding possible teratogenicity associated with letrozole. The use
of letrozole is off-label for COS.
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Evidence

There are no studies investigating the benefit of adding clomiphene citrate to gonadotropins for COS.
Published studies investigate the substitution of gonadotropins by clomiphene citrate in the early
follicular phase.

Conclusion

There is no evidence available to recommend the substitution of FSH by Clomiphene Citrate in
controlled ovarian stimulation.

Evidence

An IPD meta-analysis has been performed investigating the efficacy of long-acting rFSH compared to
daily injections in 3292 women (3RCTs) (Griesinger, et al., 2016). This meta-analysis showed that a
single injection of long-acting rFSH is equivalent to daily rFSH injections for live birth rate and the
number of oocytes retrieved, with an overall difference of resp.-2.0% (95% Cl -5.0%-1.1%) for live birth
rateand 1.0(95% ClI0.5to 1.5)for number of oocytes. Also, the incidence of moderateto severe OHSS
was similar between both groups (overall OR 1.29 (95% CI 0.81-2.05)) (Griesinger, et al., 2016).

An RCT, notincluded in the IPD meta-analysis, in 79 women with a previous low responsealso reported
no significant difference in the probability of live birth per patient reaching oocyte retrieval (7.9% (3/38)
vs.2.6% (1/38)or number of oocytes (2.5 (2-4)vs. 2.0(2-3)) (Kolibianakis, et al., 2015).

Recommendation

The use of long-acting and daily recombinant FSH (rFSH)
is equally recommendedin GnRH antagonist cycles for  Strong el Te)
normal responders.

Justification

No differences havebeen observed in three large RCTs and in a small RCT in low responders regarding
the probability of pregnancy or the number of COCs retrieved and the incidence of OHSS.

There are no controlled studies in high responders.

The GnRH antagonist protocolis recommended for the use of long-acting rFSH.
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7. Adjustment of gonadotropin dose

Evidence

AnRCT including 151 women compared increasing hMG dose (with 751U) on the day of GhRH antagonist
initiation with notincreasing hMG doseand reported no difference in clinical pregnancy rate (36.2% vs.
32.1%, OR 1.3, 95% Cl 0.63-2.6) or number of oocytes retrieved (9.242.1 vs. 10.1+3.8) between both
groups (Aboulghar, et al., 2004).

A morerecent retrospective study reported that changing the dose of gonadotropinsduring stimulation
(increasing or decreasing) had no effect on clinical or ongoing pregnancy rates. Clinical pregnancy rate
was 28.2% (11/39)with dose increase vs.32.1% (27/84) with dose decrease vs. 25.8% (110/427) with
no dose adjustments. Similarly, ongoing pregnancy rate was resp. 23.1% (9/39) vs. 25.0% (21/84) vs.
22.5% (96/427) (Martin, et al., 2006).

Two RCTs investigated the effect of gonadotropin dose modulation in low responder patients. Van
Hooff et al. investigated the effect of doubling hMG dose on day 6 of COS in 47 low responders and
reported no difference in pregnancy rate (2/25 vs. 1/22) or number of oocytes retrieved (4.7+1.0 vs.
4.6+0.8). No cases of severe OHSS were reported (van Hooff, et al., 1993). Amore recent RCT including
73 poor responders investigated the effect of reducing gonadotropin dose (step-down FSH protocol:
450 1U starting dose, reduced to 300 1U/d when serum E2 values reached 200 pg/mLand again reduced
to 150 IU/d when 2 follicles of 12 mm in diameter were detected on ultrasound) during COS and
reported no difference in number of pregnancies (3/34 vs. 4/39) or number of oocytes retrieved
(6.4+0.6vs. 6.3+0.6) (Cedrin-Durnerin, et al., 2000).

Aboulgharet al. investigated the effect of reducing hMG dose before coasting in 49 women at risk for
developing OHSS. They found that reducing the hMG dose before coasting compared to not reducing
hMG dose significantly reduced the duration of coasting (1.840.65 vs. 2.92+0.92 days) without
influencing pregnancy rate (33.3% (8/25)vs. 35% 7/24) (Aboulghar, et al., 2000).

Recommendation

Adjustment (increase or decrease) of the gonadotrophin
dose beyond stimulation day 6 during controlled ovarian Conditional 00O
stimulation is probably not recommended.

Justification

The current evidence does not support changing gonadotropin dose during COS beyond day 6.
Modification (higher or lower) of gonadotrophin dose during controlled ovarian stimulation for IVF/ICSI
does not influence pregnancy rate. There is no evidence regarding dose modifications before day 6
during COS.
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8. Adjuvanttherapies

Evidence

Systematic reviews, meta-analyses of RCTs and RCTs comparing adjuvant metformin compared to
control or placebo were considered for inclusion to address the efficacy and safety of metformin use
during controlled ovarian stimulation in IVF/ICSI treatment. All studies addressing the role adjuvant
metformin were in women with PCOS.

A Cochrane meta-analysisincluding 551 women found no conclusive evidence that metformin before
or during controlled ovarian stimulation improves live birth rate compared to controls in women with
PCOS(5RCT,0OR1.39,95%Cl0.81-2.40)(Tso, etal., 2014). Alower incidence of OHSS (severity of OHSS
not specified) was found in the metformin group as compared to placebo/no treatment (8 RCT, OR
0.29; 95% Cl 0.18-0.49). The majority of the studies in the meta-analysis involved the use of GnRH
agonistand only one study used the GnRH antagonist protocol. Subgroup analysis based on the type of
GnRH analogue showed no significant difference in OHSS between the metformin group compared to
controlgroup when used with a GnRH antagonist protocol (1 RCT, OR0.30, 95%Cl 0.03-3.15,40 women)
(Doldi, et al., 2006, Tso, et al., 2014). The Cochrane meta-analysis also showed no significant difference
in number of oocytes retrieved in the metformin compared to control group (8 RCT, MD -0.76;95% Cl
-2.02t00.50)(Tso, et al., 2014).

Inamore recent RCT (153 women) of metformin compared to placebo with a GnRH antagonist protocol
in women with PCOS a reduced live birth rate was found in the metformin group (27.6% (16/58) vs.
51.6% (33/64)) (Jacob, et al., 2016). Furthermore, no difference in the incidence of OHSS was found
between the metformin and placebo groups (OR 1.376, 95% Cl 0.54-3.49). Similar to the Cochrane
meta-analysis, no significant difference was reported in number of oocytes retrieved in the metformin
compared to control group (14 vs. 15,95% Cl -2.37to04.37) (Jacob, et al., 2016).

Another recent RCT (102 women) of metformin compared to placebo in an GnRH agonist protocol,
reported no significant difference in live birth rate (25.5% (13/51) vs. 17.6% (9/51)) with adjuvant
metformin compared to placebo treatment. However, significantly less oocytes were retrieved in the
metformin group compared to placebo (9.06+4.2316.86+8.3) (Abdalmageed, etal., 2018).

Recommendations

Routine use of adjuvant metformin before and/or
during controlled ovarian stimulationis not
recommended with the GnRH antagonist protocol for
women with PCOS.

Strong ®900
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Justification

The GDG recommends the use of GnRH antagonist for high responders and in women with PCOS. As
current evidence does not show beneficial effect of metforminin reducing OHSS when used with GnRH
antagonist protocols and the inconsistent evidence for live birth outcome, metformin is not
recommended in women with PCOS.

Evidence

Systematic reviews, meta-analyses of RCTs and RCTs comparing adjuvant growth hormone (GH)
compared to controlor placebo were considered for inclusion to address the efficacy and safety of GH
useduring controlled ovarian stimulation in IVF/ICSI treatment.

Dose and administration of GH that was administered varied among studies from 4 IlU— 12 U daily to
4 1U—-241Uon alternate days.

GH for normalresponders

A Cochrane meta-analysisincluding 80 women in women considered as normalresponder undergoing
IVF treatment reported no significant difference in live birth rate (2 RCT, OR 1.32, 95% Cl 0.40-4.43)
with routine use of GH in women undergoing IVF treatment compared to placebo (Duffy, et al., 2010).

GH for low responders

A recent systematic review and meta-analysis reported significantly higher live birth rate (9 RCT, RR
1.73,95% Cl 1.25-2.40, 562 women) in the GH compared to control group in poor responders
undergoing IVF treatment (Li, et al., 2017). The meta-analysis also reported significantly highernumber
of oocytes retrieved (6 RCT, SMD 1.09, 95% Cl 0.54 to 1.64, 523 women) and mature oocytes (5 RCT,
SMD 1.48, 0.84 to 2.13, 469 women) in the GH compared to control group in poor responders

undergoing IVF treatment (Li, et al., 2017).

An RCT, more recent than the above mentioned meta-analysis, including 127 Bologna criteria poor
responders, compared adjuvant GHwith no adjuvant treatmentin the GnRH antagonist protocol (Choe,
et al., 2018). There was no significant difference in ongoing pregnancy rate (8.1% (5/62)vs. 9.2% (6/65))
or number of retrieved oocytes (3.7+2.6vs. 3.4+2.5)with GH compared to control group (Choe, et al,,
2018).

Recommendations

Use of adjuvant growth hormone before and/or during
controlled ovarian stimulation is probably not Conditional ®@®0O
recommended for low responders.

Justification

Collective evidence from 2 small RCTs (included in meta-analysis by Duffy et al.) reported no effect on
live birth rate in normal responders (Duffy, et al., 2010). Thereis collective evidence from small RCTs
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(included in meta-analysis by Li et al.) that adjuvant GH before and/ or during controlled ovarian
stimulationimproves live birth rates in low responders following IVF treatment (Li, et al., 2017). Similar
results were also reported by older meta-analysis (Duffy, et al., 2010, Kolibianakis, etal., 2009, Kyrou,
etal., 2009). Despitethe possible beneficial effects in low responders on live birth rate, the evidence is
of too limited quality to recommend GH during COS. The studies in the systematic review were generally
underpowered and the definition of poorresponsevery heterogenous among studies.

Evidence

Systematic reviews, meta-analyses of RCTs and RCTs comparing adjuvant testosterone pre-treatment
compared to controlor placebo were considered forinclusion to address the efficacy and safety of pre-
treatment testosterone during controlled ovarian stimulation in IVF/ICSI treatment. All studies
addressing the role adjuvant testosterone were in predicted low responders.

Testosterone was administered transdermally as gel or patches. Duration and dose oftestosterone pre-
treatment was either 10 mg/ day or 12.5 mg/day of testosteronegel for 15 to 21 days during pituitary
down regulation, or 2.5 mg testosterone patches for five days during pituitary down regulation
preceding gonadotrophin stimulationusingalong GnRH agonist protocol. One RCT had fourarms (three
study and onecontrolarm)with 12.5 mgtestosterone gel daily for two, three and four weeks preceding
COS with the GnRH antagonist protocol (Kim, et al., 2014).

A Cochrane meta-analysis investigated the effect of testosterone pre-treatment before controlled
ovarian stimulation in poor responder women and reported improved live birth rate with testosterone
pre-treatment (4 RCT, OR 2.60, 95% Cl 1.30-5.20, 345 women) (Nagels, et al., 2015). However, in a
sensitivity analysis removing all studies at high risk of performance bias there was no evidence of an
association between pre-treatment with testosterone and improved live birth rates in the remaining
study (1 RCT, OR 2.00, 95%Cl0.17-23.49, 53 women) (Nagels, et al., 2015).

After the publication of the Cochrane meta-analysis, two RCTs were published reporting conflicting
results (Bosdou, et al., 2016, Kim, et al., 2014). The RCT by Kim et al. including 120 poor responders
demonstrated an improvement in live birth rate with 3 and 4 weeks testosterone pre-treatment
compared to controls (resp. 20.0% (6/30)vs. 30% (9/30) vs. 6.7% (2/30)) (Kim, et al., 2014). However,
no significant difference in live birth rate in women was found in women who received 2 weeks
testosterone pre-treatment compared to control group (13.4% (4/30) vs. 6.7% (2/30)) (Kim, et al,,
2014). Incontrast, the RCT by Bosdou et al. in 50 Bologna poor responders found no difference in live
birth rate with 3 weeks testosterone pre-treatment compared to no pre-treatment (7.7% vs. 8.3%, 95%
Cl-20.2-21.7)(Bosdou, etal., 2016).

Recommendations

Use of testosterone before controlled ovarian stimulationis
conditional @©®®O

probably not recommended for low responders.
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Justification

There is currently inconsistent evidence that adjuvant testosterone pre-treatment before controlled
ovarian stimulation improves ovarian response in terms of number of oocytes retrieved and clinical
outcomes of live birth rates in low responders undergoing IVF treatment. Also, due to insufficient data
on dosage, administration duration and safety we cannot recommend testosterone use until a large
RCT has been conducted.

Evidence

Systematic reviews, meta-analyses of RCTs and RCTs comparing adjuvant Dehydroepiandrosterone
(DHEA) compared to control or placebo were considered forinclusion to address the efficacy and safety
of DHEA use during controlled ovarian stimulation in IVF/ICSI treatment.

The dose of DHEA used was 75 mg/day and varied in duration, starting either 6, 8 or 12 weeks before
the start of controlled ovarian stimulation and continued during controlled ovarian stimulation. Most
studies started DHEA 12 weeks prior to controlled ovarian stimulation.

The Cochrane meta-analysis, mentioned before, also compared pre-treatment with DHEA with
placebo/no treatment and combined 2 RCTs in normal responders and 10 RCTs in poor responders.
DHEA pre-treatment was associated with improved live birth/ongoing pregnancy rates (8 RCT, OR 1.81,
95% Cl 1.25-2.62,878 women) (Nagels, et al., 2015). However, in a sensitivity analysis removing trials
at high risk of performance bias, the effect size was reduced and no longer reached significance (5 RCT,
OR 1.50,95%Cl 0.88-2.56,306 women) (Nagels, et al., 2015).

The Cochrane meta-analysis also performed a sensitivity analysis including only RCTs including poor
responders and found that DHEA pre-treatment was associated with an increase in clinical pregnancy
rate (10 RCT, OR1.44,95% Cl 1.06-1.94, 1122 women) (Nagels, et al., 2015).

After the publication of the Cochrane meta-analysis, two RCTs were published reporting conflicting
results (Kotb, et al., 2016, Narkwichean, et al., 2017). The RCT by Kotb et al. including 140 Bologna
criteria poor responders showed a beneficial effect of DHEA on clinical pregnancy rate (32.8% (23/70)
vs.15.7% (11/70)) in line with the findings of the meta-analysis (Kotb, et al., 2016). However, the RCT
by Narkwichean et al. including 60 predicted poor responders reported no significant difference in live
birth rate between the DHEA and controlgroup (26% (7/27)vs. 32% (8/25)) (Narkwichean, et al., 2017).

An RCT by Yeung et al. in 72 normal responders showed no significant difference in the number of
oocytes retrieved between DHEA and placebo group (6 (4-9) vs. 7 (3-10)) (Yeung, et al., 2016).

Recommendations

Use of DHEA before and/or during controlled ovarian
stimulation is probably not recommended for low Conditional @@®®0O
responders
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Justification

There is currently inconsistent evidence that adjuvant DHEA use before and during controlled ovarian
stimulationimproves ovarian responsein terms of live birth/ongoing pregnancy ratein low responders
undergoing IVF treatment. The studies varied in duration of DHEA treatment, possibly contributing
towards the inconsistencein observed results. Also, dueto insufficient data on administration duration
and safety we cannotrecommend DHEA use until a large RCT has been conducted.

Evidence

To address the efficacy and safety of adjuvant aspirin use with controlled ovarian stimulationin IVF/ICSI
treatment, studies were selected if aspirin was used before and/ or during controlled ovarian
stimulation. Studies commencing aspirin after controlled ovarian stimulation were excluded. Systematic
reviews, meta-analyses and eligible RCTs (not included in the selected systematic reviews or meta-
analyses) comparing adjuvant aspirin alone (without other co-interventions) compared to control or
placebo were included.

Doses of aspirin used in the studies varied between 75 mg daily, 80 mg daily or 100 mg daily and aspirin
was continued until hCG administration for final oocyte maturation, 12 weeks of pregnancy or until
delivery.

A Cochrane meta-analysis combining 3 RCTs with 1053 women reported no significant difference in the
live birth rate (3 RCT, RR 0.91, 95% Cl 0.72-1.15) or ongoing pregnancy rate (2 RCT, RR 0.94, 95% Cl
0.69-1.27) between the aspirin and control group (Siristatidis, et al., 2016). Dueto technical limitations
of the meta-analysis to specifically address the role of adjuvant aspirin use before and/or during
controlled ovarian stimulation, all other outcomes were assessed from individual studies.

Results from 4 RCTs in the general IVF/ICSI population showed that adjuvant aspirin has no beneficial
effect on the numberof oocytes retrieved (Table 7) (Dirckx, et al., 2009, Lambers, et al., 2009, Moini,
et al., 2007, Pakkila, et al., 2005). One RCT, Rubinstein et al. reported a significantly higher number of
oocytes with aspirin compared to placebo treatment (16.2+6.7 vs. 8.6+4.6) (Rubinstein, etal., 1999).

There was one RCT including poor responders which demonstrated no significant difference in number
of oocytes retrieved and clinical pregnancy rate between the aspirin compared to control group (Lok,
etal., 2004).

Table 7: Number of oocytes retrieved.

Lok 2004 60 3.0(20- 4.0(3.0-
7.25) 7.25)
Pakkila 2005 374 120+7.0 12.7+7.2
Moini 2007 145 6.9+56 8.6%6.8
Dirckx 2009 193 12.6+7.6 12.9+7.9
Lambers 2009 169 13.7 13.5
Rubinstein 1999 298 16.2+6.7 8.6+4.56
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Recommendation

Use of aspirin before and/or during controlled ovarian
stimulation is not recommendedin the general IVF/ICSI Strong  ®®®O
population and forlow responders.

Justification

The existing evidence suggests that adjuvant aspirin before and/ or during controlled ovarian
stimulation does not improve ovarian response in terms of number of oocytes retrieved and clinical
outcomes of clinical or ongoing pregnancy, orlive birth rates following IVF treatment.

Evidence could not be formulated on the outcome of OHSS due to poor study quality and reporting
method (Varnagy, et al., 2010).

Evidence

Current evidence is limited to one case report (Nargund and Wei, 1996).

Conclusion

There are no controlled studies nor RCT addressing the efficacy and safety of adjuvant indomethacin
use during controlled ovarian stimulation in IVF treatment. Thus, there is no evidence to recommend
the use of indomethacin during COS.

Sildenafil is used in controlled ovarian stimulation to increase ovarian vascularization and hence
increase live birth.

Evidence

Studies on sildenafil administered (for improving endometrial thickness) after oocyte pick-up were not
included.

A small pseudo-randomised RCT including 60 patients classified as low responders reported no
significant difference in theclinical pregnancy rate (16.7% (5/30)vs.13.3%(4/30)) or number of oocytes
retrieved between the sildenafil and control group (3.95+1.40vs. 3.65+1.14) (Ataalla, et al., 2017).

Recommendations

Use of sildenafil before and/or during controlled ovarian
Strong leJele)

stimulation is not recommended for low responders

Justification

Current evidence from one low-quality, pseudo-randomized study involving women considered as low
responders undergoing IVF showed no improvement in ovarian response with adjuvant sildenafil use
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during controlled ovarian stimulation. Furthermore, a Dutch trial using sildenafil to try to correct foetal
growth restriction (STRIDER study) has been halted after 11 babies subsequently died (Ganzevoort, et
al., 2014, Hawkes, 2018).
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O. Non-conventional start of
controlled ovarian stimulation

Evidence

A retrospective study in 150 normalresponders reported comparable ongoing pregnancy rates (39.4%
(13/33) vs.33.3%(12/36)vs.39.0% (16/41)) and number of oocytes retrieved (6.6+3.8vs. 5.944.3 vs.
5.944.2)when stimulation was started in the late follicular or luteal phase as compared to conventional
start (day 2-5) (Qin, et al., 2016). Similarly, a more recent, large retrospective study in 1302 normal
responders (non-oncologic fertility preservation) reported no differencein number of oocytes retrieved
(12.742.7 vs. 13.043.1vs. 13.2+2.9 vs. 13.1+2.3) between early follicular (day 4-7), late follicular, and
luteal start stimulation as compared to conventionalstart (day 2/3) (Pereira, et al., 2017).

Recommendation

Random-start controlled ovarian stimulation is probably not

. Conditional @©@OOO
recommended forthe general IVF/ICSI population.

Justification

Currentevidencein normalresponders reported no differencein efficacy in terms of number of oocytes
retrieved with non-conventional start stimulation as compared to conventional (early follicular) start
stimulation. This validates the feasibility of random-start protocols; however, freeze-all oocytes or
embryos is mandatory. A medico-economic study is needed as non-conventional stimulation might
require a higher consumption of FSH and the long-term child health has to be carefully monitored as
the hormonal environment of the oocytes is modified.

Luteal phase stimulation can be regarded as an extension to urgent oncologic fertility preservation. A
distinction must be made between gonadotropin pre-treatment in the luteal phase before follicular
stimulation with fresh transfer, and ovarian stimulation in the luteal phase (day 15-19)with mandatory
frozen oocytes/embryos.

Evidence

Regardingthe pre-treatment of the preceding luteal phase with gonadotropins priorto follicular phase
stimulation (and fresh transfer), 3 very small RCTs in poorovarian reserve patients reported conflicting
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results onthe number of oocytes retrieved (KansalKalra, et al., 2008, Kucuk, etal., 2008, Rombauts, et
al., 1998). Avery small RCT (18 women) reported no difference in number of oocytes retrieved (5.0 (3-
8) vs. 5.5 (1-14)) between gonadotropin pre-treatment and normal-start stimulation in GnRH
antagonist protocol (Kansal Kalra, et al., 2008). Another very small RCT (40 women) reported similar
findings in the short GnRH agonist protocol, with median number of oocytes collected: 4.5 (2-12)inthe
experimental group vs. 6 (1-10)in the control group (Rombauts, et al., 1998). However, a more recent
very small RCT (42 women) reported an increased number of mature oocytes (mean number: 6.8 vs.
3.2) with luteal gonadotropin pre-treatment as compared to the normal-start stimulation in the long
GnRH agonist protocol (Kucuk, et al., 2008).

Regarding luteal phase ovarian stimulation, 5 cohort studies reported conflicting results forthe number
of oocytes (Kuang, et al., 2014, Liu, et al., 2017, Vaiarelli, et al., 2018, Wu, et al., 2017, Zhang, et al,,
2016, Zhang,etal., 2018). Aretrospective study comprising 274 patients found no differencein number
of oocytes retrieved (3.542.5vs. 3.542.9) with luteal stimulation compared to normal stimulation in the
GnRH antagonist protocol (Wu, etal., 2017). However, two prospective study (38 and 310 women resp.)
and 2 retrospective studies (116 and 153 women, resp.) reported increased numbers of retrieved
oocytes after luteal pick-up compared to follicular in duostim cycles (resp. 3.5+3.2vs.1.7+1.0;3.543.55
vs.2.3341.99;4.743.0vs. 4.0+2.5and 3.3+2.6 vs.2.2+1.6) (Kuang, et al., 2014, Liu, et al., 2017, Vaiarellj,
etal, 2018, Zhang, etal., 2016).

One retrospective study including 446 women (507 cycles) compared early follicular (231 women) with
luteal stimulation (154 women) and double stimulation (61 women, 122 cycles). There was no
significant difference in number of oocytes retrieved between luteal and early follicular stimulation
(2.742.1vs. 2.4£1.5). However, significantly more oocytes were retrieved in the luteal phase compared
to follicular phasewith double stimulation (1.8+1.1vs.1.3+0.9)(Zhang, etal., 2018).

Recommendations

Late luteal phase start of gonadotropinsis probably not

Conditional @®@O0OO
recommended for lowresponders.

Early luteal phase start of gonadotropins is probably not
recommendedfornormal and low responders.

Conditional @®0OO0O

Luteal phase stimulation could be used in non-transfer
cycles.

GPP

Justification

The quality of evidence is very low and controversial regarding the luteal start of FSH in normaland low
responders, and thereare no datafor PCOS patients. However, the oocyte competence is probably not
impacted by its luteal phase origin compared to follicular phase. Absence of adverse effects on neonatal
outcomes and long-term child health needs to be evaluated on a larger scale.
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An important disadvantage of the luteal start stimulation is the mandatory freeze-all of oocytes or
embryos. One study reported on neonatal outcomes comparing frozen/thawed from follicular and
luteal phase stimulation (Chen, et al., 2015). Therefore, luteal phase stimulation could be considered
as an optionin specifics cases, for organization and shortened time to oocyteretrieval, for example in
urgent oncologicfertility preservation, as well as in freeze-all policy programs.

Also, the drug marketing approval for gonadotropin usein luteal phase needs to be considered.

Evidence

Double stimulation or “dual stimulation” or “duostim” (Vaiarelli, et al., 2018) or “Shanghai protocol’
(Kuang, et al., 2014) is experimented in low responder patients or in urgent oncologic fertility
preservation. |t corresponds to the sequencing of 2 stimulation protocols within the same menstrual
cycle: first in the follicular phasethen second, immediately after the oocyte pick up, in the luteal phase
of thesamecycle. So, two oocyte pick-ups are performed at approximately 2 weeks apart. This protocol
uses the physiological principles of multiple waves of folliculogenesis within one cycle (Baerwald, et al.,
2003). It allows to recover more oocytesin a shorter time period. As shown in luteal phase stimulation
protocols, the quality of oocytes retrieved in the second stimulation seems as good as the ones
retrieved in the first stimulation (same euploid embryo rate) (Vaiarelli, et al., 2018). Since there are no
studies performing the direct comparison of double stimulation with 2 consecutive conventional
stimulations, thereare no relevant data to showin this guideline. However, in theory, current evidence
shows that doublestimulation is feasible, and provides oocytes with sufficient quality for IVF/ICSI. The
advantages/disadvantages of double stimulation compared to conventional stimulation need to be
addressed in randomized controlled studies.

Recommendation

Double stimulation in low responders should onlybeusedin  gesearch
the context of clinical research only

Double stimulation canbe considered for urgent fertility
preservation cycles.

GPP

Justification

Due toabsence of RCT, comparing a double stimulation within a same cycle with mandatory postponed
transfer and two conventional stimulations, we cannot recommend the double stimulation in low
responder patients. Two prospective and five retrospective studies reported the double number of
oocytes with double stimulation compared to follicular phase stimulation and comparable pregnancy
rate from oocytes obtained in luteal orfollicular phase (Cimadomo, etal., 2018, Kuang, etal., 2014, Liy,
et al., 2017, Rashtian and Zhang, 2018, Vaiarelli, et al., 2018, Zhang, et al., 2016, Zhang, et al., 2018).
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An important disadvantage of the luteal start stimulation is the mandatory freeze-all of oocytes or
embryos.
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10. Ovarian stimulation for fertility
preservation

Fertility preservation represents a major issue for young women suffering from diseases that might
impact their reproductive potential (Recommendations ASCO, ISFP). COS followed by oocyte orembryo
vitrification constitutes the best option. Collecting as much oocytes as possible, sometimes in an
extremely reduced time frame represents an important issue. Fertility preservation has emerged
relatively recently in the field of reproductive medicine. Therefore, many questions raised, in particular
regarding the preferred protocol and the feasibility of random-start ovarian stimulation. In addition,
the specificity of COS performed in contexts of oestrogen-sensitive diseases has led, in the name of the
precautionary principle, to the development of protocols using anti-oestrogen therapies. Considering
the motivation for this treatment, critical and important outcomes in this chapter are different from
the rest of this guideline. Critical outcomes for fertility preservation in this guideline are the number of
oocytes/embryo’s and preventing OHSS and other complications.

Evidence

Only one retrospective analysis, including 24 women, compared the long GnRH agonist and GnRH
antagonist protocols in women with breast cancer who were treated with FSH plus letrozole (Ben-
Haroush, etal., 2011). Thenumber oocyte recovered was higher with GnRH agonist protocol (24.8424.6
vs. 12.048.8), howeverthis difference was not statistically significant. Furthermore, one patient had 82
oocytes retrieved after long GnRH agonist protocol. When this patient is excluded, the mean of oocytes
was 9.6 oocytes (range 0—30) (Ben-Haroush, etal., 2011).

Two systematicreviews including a total of 33 studies (Bootset al., 2016; Rodgerset al.,, 2017)and 14
other investigations (Alvarez and Ramanathan, 2016, Cardozo, et al., 2015, Chan, et al., 2015, Das, et
al., 2011, Devesa, et al., 2014, Druckenmiller, et al., 2016, Garcia-Velasco, et al., 2013, Johnson, etal.,
2013, Lawrenz, et al., 2010, Lee, et al., 2010, Muteshi, etal., 2018, Pereira, et al., 2016, Shapira, et al,,
2015) reported data of cancer patients having undergone controlled ovarian stimulation for oocyte
and/or embryo cryopreservation. More than 2200 cycles were described, most of them (>90%) with
GnRH antagonist protocols. Among them, random-start ovarian stimulation or protocols using
aromatase inhibitors or tamoxifen were considered. In addition, different methods of final oocyte
maturation were used. The main outcome measure was usually the overall number of oocytes
recovered and the number of mature oocytes obtained.
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Recommendation

For controlled ovarian stimulation in women seeking fertility
preservation for medical reasons the GnRH antagonist Conditional @000
protocol is probably recommended.

Justification

There is moderate quality evidence of the necessity of considering a specific GhRH analogue protocol.
GnRH antagonist protocols are preferred since they shorten the duration of COS, offer the possibility
of triggering final oocyte maturation with GnRH agonist in case of high ovarian response, and reduce
the risk of OHSS. Moreover, especially in cancer patients, who are at higher risk of thrombosis dueto
their oncologic status, seem to be preferred since they enable GnRH agonist trigger, therefore
reducing the risk of OHSS.

RCTs aiming to compare GnRH agonist and GnRH antagonist protocols for fertility preservation may
be interesting. However, considering such studies may be difficult since GnRH agonist trigger
represents animportant advantagein this field.

Data on live births are dramatically lacking, in particular in cancer patients having vitrified oocytes.

Evidence

A systematic review of 8 (non-randomized) studies of which 6 were performed in context of fertility
preservation, showed in 251 women, that cycles initiated in the luteal were slightly longer (WMD 1.3
days, 95 % Cl 0.37-2.1)and required more total doses of exogenous gonadotropins (WMD 683 1U, 95
% Cl 369-997) when compared with stimulation started in the follicular phase (Boots, et al., 2016). Peak
serum oestradiol (WMD -337 pg/mL, 95% Cl-849—-175)and number of oocytes recovered (WMD -0.6
oocytes, 95 % Cl -2.8 to 1.6)did not differ whatever the phase of the cycle at which FSH was started.
Interestingly, oocytes obtained in cycles initiated in the luteal phase fertilized more efficiently (WMD
0.16,95%Cl0.13t00.19). No conclusion can bedrawn on pregnancy and live birth rates regarding the
very small number of patients and the extremely low re-utilization rates of cryopreserved oocytes and
embryoin cancer patients (Boots, et al., 2016).

Two more recent retrospective cohort studies, includingresp. 127 and 220 cancer patients undergoing
controlled ovarian stimulation for fertility preservation, also compared conventional follicular
stimulation with random-start stimulation (Muteshi, et al., 2018, Pereira, et al., 2016). Muteshi et al.
reported no significant differences in number of oocytes retrieved (11.9 (95% Cl 10.3-13.5)vs. 129
(95% Cl 9.6—-16.2)), total Gonadotropin dose used (mean 2543.4(2328.3-2758.5)vs.2811.9(2090.8—
3533.1) IU), total duration of stimulation (11.5 (11.2-12.0) vs. 12.2 (10.7-13.7) days) or peak serum
oestradiol (5426.3 (4682.9-6169.7) vs. 4423.1 (2866.9-5979.3) pmol/L) (Muteshi, et al., 2018).
Similarly, Pereira et al. reported no significant difference in number of oocytes retrieved (12.1+5.78Vvs.
(12.6%6.23); OR 1.05, 95% Cl 0.45-2.45), total gonadotropin dose used (3498.3+1563.1 vs.
3527.4+1668.9 |U), or peak serum oestradiol (473.3 (262.4-615.7) vs. 443.8 (285.2-603.5) pg/ml).
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However, total duration of stimulation was significantly longer in the follicular phase comparedto the
follicular phase (11.8 (+2.41)vs. 10.7 (+2.71)days) (Pereira, et al., 2016)

Recommendation

In urgent (oncology) fertility preservation cycles, random-

. . . . . Conditional ®®0OO
start ovarian stimulationisan opt|on.

Justification

The quality of evidence is still low given the few studies available. However, evidence indicates that
oocytecompetence is probably notimpacted by its luteal phase origin compared to follicular phase.
Absence of adverse effects on neonatal outcomes and long-term child health need to be evaluated on
a larger scale, especially in cancer patients.

The drug marketing approval for gonadotropin usein luteal phase needs to be considered.

Fertility preservation in breast cancer represents a complex issue since this disease is considered as
oestrogen sensitive. Indeed, controlled ovarian stimulation for the purpose of freezing oocytes or
embryosis associated with supra-physiological serum oestradiol levels that could theoretically result in
the proliferation of malignant cells.

Therefore, innovative stimulation protocols have been developed in an effort to reduce potential harm
associated with high oestradiol levels. Co-administration of either aromatase inhibitors or selective
oestrogen receptor modulators during controlled ovarian stimulation is used frequently.

Evidence

A systematicreview recently published analysed theresults of 12 prospective and retrospective cohort
studies having used aromatase inhibitors protocols for fertility preservation (Rodgers, etal., 2017). Peak
oestradiol concentrations were 337-829 pg/mL, when letrozole was commenced on day 2-3, but still
higher than that observed in natural cycle IVF. Regarding the oocytes yield, in the systematic review,
two studies failed to report any difference between aromatase inhibitor protocols and conventional
stimulation (Checa Vizcaino, et al., 2012, Oktay, et al., 2006) while 2 other investigators observed a
small but significant decrease with letrozole administration (Domingo, etal., 2012, Revelli, et al., 2013).
However, the amount of FSH administration in Revelli’s study was lower in the aromatase inhibitor
group, which may have biased the results.

Rodgers et al., also reviewed the 4 prospective and retrospective cohort studies having used tamoxifen
administration during controlled ovarian stimulation. Peak oestradiol levels in women stimulated with
tamoxifen co-administration were higher than observed in natural cycle IVF (Oktay, et al., 2003),
however, remained comparable in women undergoing COS without tamoxifen (Meirow, et al., 2014).
One studyin the systematic review compared COS with letrozole to COS with tamoxifen (Oktay, et al.,
2005). Number of oocytes retrieved, and mature oocytes obtained was lower when stimulation was
performed with tamoxifen than with letrozole (6.9+1.1 vs. 12.342.5) and (5.1%1.1 vs. 8.5+2.6),
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respectively. However, this study presents a dramaticlack of power (7 women and 9 cycles in Tamoxifen
group and 11 women with 11 cycles in letrozole group).

Data on relapse-free survival and mortality were available only in 4 studies of the systematic review,
encompassing 464 women with a maximum of 5-year follow-up.

A retrospective cohort study including 639 women compared COS with letrozole in breast cancer
patients with COS without letrozole in women presenting for elective cryopreservation (Pereira, et al.,
2016). Therewas no significant difference in the duration of stimulation (10.9+3.46vs. 10.4+3.69 days),
total amount of gonadotropins administered (3502.4+1372.1vs. 3607.8+1848.6 IU). However, peak
serum oestradiol was significantly lower in women receiving letrozole (464.5 (315.5-673.8) vs. 1696
(1058-2393) pg/ml). Furthermore, significantly more oocytes were retrieved in women receiving
letrozole (12.343.99vs. 10.9+3.86) (Pereira, et al., 2016).

Recommendation

In controlled ovarian stimulation for fertility preservation in
oestrogen sensitive diseases the concomitant use of anti-

i . Conditional ®0O0OO
oestrogen therapy, such as letrozole or tamoxifen, is

probably recommended.

Justification

The quality of evidence is still low given the number and quality of studies available. The existing
literature concerning controlled ovarian stimulation for fertility preservation in women with oestrogen
sensitive cancer is limited by its observational nature, small patient numbers and relatively short
duration of follow-up. Definitive statements regarding the safety of COS in women with a recent
diagnosis of breast cancer would require long-term and large-scale studies, and these do notyet exist.
Undertaking RCTs in this patient population represents a major limitation. It is not known whether the
transient period of raised oestrogen concentrations during controlled ovarian stimulation is harmful to
women with breast cancer. A study aiming to compare the short- and long-term effects of ovarian
stimulation with or without letrozole co-administration is ongoing. Despite these limitations, both
letrozole and tamoxifen protocols may be safe. However, the use of letrozole is off-label for COS.

Aromataseinhibitors protocols enable GnRH agonist trigger (Oktay, et al., 2010, Reddy, etal., 2014).
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11. Hormonal assessment during
controlled ovarian stimulation

Evidence

A Cochrane meta-analysis on monitoring of controlled ovarian stimulation in IVF/ICSI with ultrasound
alone compared to ultrasound plus serum oestradiol concentration combined six RCTs including 781
women (Kwan, et al., 2014). Monitoring of the stimulation phase by using serum oestradiol
measurements and ultrasound did not appearto decrease the probability of OHSS (6 RCT, OR 1.03, 95%
Cl 0.48-2.20, 781 women), nor increase the probability of clinical pregnancy (4 RCT, OR 1.10, 95% Cl
0.79-1.54, 617 women), or the number of oocytes retrieved (5 RCT, WMD 0.32, 95% Cl -0.60to 1.24,
596 women) (Kwan, et al., 2014).

Recommendation

The addition of oestradiol measurements to ultrasound
Conditional @®®0QO

monitoring is probably not recommended.

Justification

On the basis of the currently published evidence, monitoring of the stimulation phase by using serum
oestradiolmeasurements and ultrasound is not superior to monitoring by ultrasound alonein terms
of efficacy and safety. The addition of oestradiol in the monitoring does not appearto increase the
probability of pregnancy, the number of oocytes retrieved, or to decrease the probability of OHSS.

Fromthe six studiesincluded in the meta-analysis, a GnRH agonist protocol was used exclusively in
four of them, while in the remaining two both GnRH agonists and antagonists were used (Kwan, et al.,
2014).Thus, itis not known whether the recommendationis valid in patients treated exclusively with
GnRH antagonists.
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Currently no published evidence exists to allow for a recommendation to be formulated answering
these questions.

Evidence

One RCT (114 women) reported no difference in OHSS (5.3% (3/57) vs. 7.0% (4/57)), pregnancy rate
(22.2% vs. 25%), or number of oocytes retrieved (11.748.4 vs. 13.4+7.5) when monitoring was
performed with ultrasound with or without hormonal measurements (Golan, et al., 1994). Similarly, a
more recent RCT (63 women) reported no difference in clinical pregnancy rate (40.0% (12/30)) vs.
57.5% (19/33)) or number of oocytes retrieved (10.045.5 vs. 11.748.0) with ultrasound and hormone
panel monitoring compared with ultrasound only (Wiser, et al., 2012). Furthermore, no cases of OHSS
were reported in either the study orcontrol group (Wiser, et al., 2012).

Recommendation

The addition of a hormonal panel consisting of acombination
of oestradiol, progesterone and LH measurements to conditional ®00O
ultrasound monitoring is probably not recommended.

Justification

According to one RCT, monitoring of the stimulation phase by using hormonal panel assessments
(oestradiol, LH, progesterone) and ultrasound is not beneficial in terms of efficacy and safety over
monitoring by ultrasound alone in terms of efficacy and safety. The addition of hormonalassessments
in the monitoring does not appear to increase the probability of pregnancy, the number of COCs
retrieved, or to decrease the probability of OHSS or cycle cancellation for high response.

In the two studies, LH suppression was performed with GnRH agonists (Golan, et al., 1994) or either
GnRH agonists/antagonists (Wiser, et al., 2012). Thus, it is not known whether the recommendation is
valid in patients treated exclusively with GnRH antagonists.
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12. Endometrial thickness

Human endometrium has a key role in implantation process. Adequate endometrial development is
required for pregnancy to occur. Thin endometrium on ultrasound during controlled ovarian
stimulation has been thought to be associated with poor success rates after IVF, even in the absence
of prior intrauterine surgery or infection. At present, results from studies that investigated the
relationship between endometrial thickness (EMT) and IVF outcomes are conflicting (Kasius, et al.,
2014). A meta-analysis by Kasius et al. reported a thin endometrium (€7 mm)in 2.4%(10.724 women)
of patients (Kasius, et al., 2014). A more recent retrospective study reported 11% (517 women) of
patients presenting with thin endometriumin ICSl cycles (Coelho Neto, et al., 2015). However, in alarge
retrospective study by Holden et al. the proportion of patients with thinendometrium <7mm was 5.5%
(6331 women)in IVF cycles (Holden, et al., 2017).

Evidence

There are no studies comparing monitoring endometrial thickness compared to no monitoring, which
would be the ideal study to answer this question. Alternatively, we looked at studies investigating
whetherendometrial thickness is predictive for implantation and live birth.

A meta-analysis combining 22 prospective and retrospective studies (10.724 patients and cycles) and
several morerecent studies found EMT having little to no discriminatory capacity for clinical pregnancy
(Table 8) (Griesinger, et al., 2018, Kasius, etal., 2014, Lamanna, etal., 2008, Rehman, etal., 2015, Zhao,
et al., 2014). In addition, the study by Griesinger et al. reported that the independent contribution of
EMT (assessed on day of embryo transfer) to live birth likelihood is small and may result from
(undetermined) confounding factors. If EMT indeed is an independent factor affecting outcome, this
finding implies thatat a baseline live birth rate of 20% an increase of 2 mm in EMT should result in an
increase of the live birth rate of ~1.6% (Griesinger, et al., 2018).

Table 8: Accuracy of EMT in predicting pregnancy outcome

Predictive power of EMT on pregnancy outcome

Kasius 2014 10.724 women and cycles 0.56
Other studies:

Lamanna 2008 685 women <0.70
Zhao 2014 3319 women 0.60
Rehman 2015 282 women 0.88
Griesinger 2018 1483 women 0.53
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The meta-analysis and several more recent studies also reported a significantly lower probability of
conceiving with EMT <8 mm as compared to EMT >8 mm (table 9) (Aydin, et al., 2013, Gallos, et al,,
2018, Kasius, etal., 2014,Rehman, etal., 2015, Ribeiro, etal., 2018, Wu, et al., 2014, Yuan, etal., 2016).

Table 9: Probability of pregnancy with thin endometrium.

Probability of pregnancy with EMT

Kasius 2014 10.724 womenandcycles OR0.42, 95% Cl 0.27-0.67

Other studies:

Aydin 2013 593 women 7.1% 35.5%-43.9%

Wu 2014 2.106 women 13.8% 38.2%-47.6% <6 mm
Rehman 2015 282 women 5% 57.2%

Yuan 2016 10.787 cycles 23.0% 37.2%-53.3% <4 mm
Ribeiro 2018 3.350 cycles 21.8% 35.2%

Gallos 2018 45.279 cycles 15.6% 33.1%

A large retrospective cohort study (3319 women) reported significant thicker EMT on the hCG day in
the clinical pregnancy group compared with the not pregnant group (11.0+2.2 vs. 10.3+2.2mm)(Zhao,
etal, 2014). In contrast, alarge prospective study in 435 women reported no difference in endometrial
thickness between pregnant and non-pregnant patients (11.2 mm (9.8-12.7) vs. 11.1 mm (9.5-12.9)
(Zhang, et al., 2016).

The thinnest endometrial thickness at which pregnancy occurred was 3.7 mm, in the study by Holden
et al. and 5.6 mm in the study by Coelho Neto et al. Both pregnancies resulted in a live birth (Coelho
Neto, et al., 2015, Holden, etal., 2017).

Recommendations

Routine monitoring of endometrial thickness during
controlled ovarian stimulation is probably not Conditional @O 0O
recommended.

The guideline group suggests performing a single
measurement of the endometrium during ultrasound
assessment on the day of triggering or oocyte pick-upto
counsel patients on potential lower pregnancy chance.

Justification

There are indications that thin endometrium is related to lower ongoing/clinical pregnancy chances as
an independent factor. This condition of thin endometrium occurs infrequent (2-5%). Interventions to
correct thin EMT have little rational basis and should be abandoned until contrary evidence arises.



2538
2539

2540

2541
2542
2543
2544
2545
2546
2547
2548
2549
2550
2551
2552
2553
2554
2555
2556
2557
2558
2559
2560
2561
2562
2563
2564
2565
2566
2567
2568
2569
2570
2571
2572
2573
2574
2575
2576
2577
2578

2579

[92]

A single ultrasound assessment is necessary to identify patients with very thin or very thick EMT, and
appropriatediagnosticwork-up should be done.
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13. Criteria for triggering

Evidence

A meta-analysisincluding 7 RCTs investigating the effect of postponingfinal oocyte maturation by 24-
48 hours. There was no significant difference in live birth rate (3 RCT, RR 1.14,0.46-2.83, 354 women)
or ongoing pregnancy rate per oocyte pick-up (4 RCT,RR0.97,95% Cl 0.54-1.74, 743women) between
early hCGandthelate hCGgroup. However, significantly more oocytes were retrieved in late hCG group
thanin early hCG group (4 RCT, MD1.2,95%Cl 1.11-1.30, 743 women) (Chen, et al., 2014).

Inthe meta-analysis there was one study comparing triggering at different follicular sizes, the only trial
identified by the literature search investigating this research question. In this RCT (190 women),
triggering was performed when the leading follicle reached either 18 or 22 mm. There was no significant
difference in live birth rate when trigger was administered when the leading follicle was 22 mm (35%
(34/97)) compared to 18 mm (23% (21/93)) (RR 1.6 (0.98-2.47)). However, more women reached an
ongoing pregnancy (38% (37/97)) compared with the 18-mmgroup (24% (22/93))(RR 1.6, 95%Cl: 1.03—
2.5)and significantly more oocytes were retrieved (11.7+5.7vs. 9.7 +4.1) (Mochtar, et al., 2011).

Recommendations

The association of follicle size as a triggering criterion with
outcome has not been sufficiently studied. Physicians may
choose thefollicle size upon which final oocyte maturation is
triggered on a case to case basis.

Conditional @®@®0O

Thedecisionontimingof triggering in relation to follicle size

is multi-factorial, takingintoaccount the size of the growing

follicle cohort, the hormonal data on day of pursued trigger,
duration of stimulation, patient burden, financial costs, -
experience of previous cycles and organizational factors for

the centre. Most often, final oocyte maturation is triggered

at sizes of several of the leadingfollicles between 16-22

mm.
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Justification

The available studies have compared, except for one (Mochtar et al., 2011), not different follicle sizes
as trigger criteria but postponing hCGadministration after a given sonographicfollicular criterion had
been reached. Later hCG administration is associated with the retrieval of more oocytes. An effect on
any other efficacy or safety or patient-related outcome was either not studied or not demonstrated in
a consistent (e.g. homogenous)way across studies.

Evidence

There are no interventional studies investigating triggering based on oestradiol levels.

Recommendations

It is notrecommended to base timing of final oocyte

. . . . Strong ®000
maturation triggering on oestradiol levels.

Justification

No interventional study has been performed assessing the use of serum oestradiol as a criterion for
when to trigger final oocyte maturation. Serum oestradiol levels during controlled ovarian stimulation
vary depending on the size of the growing follicular cohort, the distribution of follicles between
different size classes within the growing cohort as well as the endocrine situation of the patientand the
endocrine milieu of the stimulation cycle. The association of the serum oestradiol levels with clinical
outcomes and OHSS risk has been studied in several observational studies, but management
recommendations cannot be derived from these observational data.

Evidence

There are no interventional studies investigating triggering based on the oestradiol/follicle ratio.

Recommendations

Itis notrecommended to base timing of final oocyte

. . . . Strong ®O000O
maturation on oestradiol/follicle ratio.

Justification

Nointerventional study has been performed assessing the use of serum oestradiol-to-follicle ratio as a
criterion for when to trigger final oocyte maturation. The oestradiol-to-follicle ratio will vary depending
on the size of the growing follicular cohort, the distribution of follicles between different size classes
within the growing cohort as well as the endocrine situation of the patient and the endocrine milieu of
the stimulation cycle. The association of the oestradiol-to-follicle ratio with clinical outcomes has been
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studied in several observational studies, but management recommendations cannot be derived from
these observational data.
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14. Criteria for cycle cancellation

Since the year 1983 —when the term ,,poorresponder” was described for the first time (Garcia, et al,,
1983), nointernational consensus regarding the definition ofa low response was available and different
definitions were used. In 2011, the European Society of Human Reproduction and Endocrinology
(ESHRE) defined low response as: ‘cycle cancellation or retrieval of fewer than four oocytes with a
conventional ovarian stimulation protocol’ (Ferraretti, et al., 2011).

Similarly, there is nointernational consensus definition for high response, which would help to identify
women who can develop OHSS and allow undertaking interventions to avoid developing the condition.

Evidence

Low oocyte yield

The occurrence of poorresponseis reported to vary between 5.6% and 35.1% or 9% to 24 % depending
on the definition of low response (Oudendijk, etal., 2012). The decision making to stop the treatment,
ortoencourageto startanothercycle is always difficult in respect to low number ofoocytes and should
be individually taken. Other factors, which influence pregnancy rate (e.g. age of patient) and burden of
therapy, should be taken into account. Thedata also demonstratedthat the pregnancy could still occur
even in thefirst cycle the women is defined as low responder (Baka, et al., 2006).

In a meta-analysis combining prospective and retrospective cohort studies, the pooled estimate of
pregnancy rate for poorresponders was 14.8%, compared with 34.5%for normal responders (6 cohort
studies, n=14338 women/cycles) (Oudendijk, et al., 2012). The chance of pregnancy in respect to
number of oocytes varied across studies. Women with 1 oocyte retrieved had 0-7%, 2 oocytes 4.3-
15.2%, 3 oocytes 8.7-15.6%, and 4 oocytes 11.5-18.6% (4 cohort studies, 8744 women/cycles)
(Oudendijk, et al., 2012). Finally, in one study where 5 oocytes were obtained, pregnancy rate was up
to22 % (Oudendijk, etal., 2012, Timeva, etal., 2006). Amorerecent, large retrospective study reported
a predicted live birth rate of 2% (n=541 cycles, 95% Cl 2-3%) in women >40 years of age with one oocyte
retrieved (Sunkara, et al., 2011).

A large prospectivestudy (1012 women, long GnRH agonist protocol) reported no live birth in women
with AFC <4 (0%), but a live birth rate of 5% with an AFC of 4 (Jayaprakasan, etal., 2012). The presence
of oneor twofollicles in low responders still could lead to obtain pregnancy. Alarge retrospective study
(800 cycles, long GnRH agonist/GnRH antagonist protocols)in poor responders with 1 or 2 follicles >12
mm after ovarian stimulation, reported a clinical pregnancy rate of resp. 5.4% (12/223) and 9.2%
(53/577) and an ongoing pregnancy rate of resp. 4.5% (10/223)and 7.6% (44/577) (Nicopoullos and
Abdalla, 2011). Amore recent, large retrospective study (256.381 cycles) reported a live birth rate of
17% when the number of retrieved oocytes was between 0-5 (Steward, et al., 2014).

High oocyte yield
The incidence of severe OHSS reported in clinical studies varies from 2% (Papanikolaou, et al., 2006) to
almost 9% (Toftager, et al., 2016). The incidence of high response varied from >14 to >16 retrieved
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oocytes (Broer, etal., 2013). It hasbeen demonstratedin several prospective studiesthat a high number
of growing follicles is an independent predictor of OHSS (Jayaprakasan, et al., 2012, Papanikolaou, et
al., 2006).

A large prospective study with 2362 women advised cycle cancellation with >30 follicles of 12 mm
during COS with long GnRH agonist protocol (Mathur, et al., 2000). In a large prospective cohort study
with 1801 women (2524 cycles), the threshold of >18 follicles during COS with GnRH antagonist
protocol predicted severe OHSS with 83% sensitivity rate with a specificity as high as 84%
(Papanikolaou, et al., 2006). According to the SART registry, analysis of 256.381 cycles revealed that
retrieval of >15 oocytes significantly increases the risk of OHSS and does notlead to an increased live-
birth rate in fresh cycles (Steward, et al., 2014). A recent large retrospective analysis of the Engage,
Ensure and Trust trials found that the threshold of 19 follicles of 211 mm on hCG day predicted
moderate to severe OHSS with 62.3% sensitivity and 75.6% specificity (ROC-AUC 0.73), and predicted
severe OHSS with 74.3% sensitivity and 75.3% specificity (ROC-AUC 0.77)in GnRH antagonist protocol
(Griesinger, et al., 2016).

There was a strong association between the number of oocytes and LBR; LBR rose with an increasing
number of oocytes up to 15, plateaued between 15 and 20 oocytes and steadily declined beyond 20
oocytes. The LBR for women with 15 oocytes retrieved in age groups 18—34,35-37,38—39and 40 years
and over was 40, 36, 27 and 16% respectively (Sunkara, et al., 2011).

Recommendations

A low response to controlled ovarian stimulation aloneis not

Strong @000
a reason to cancel a cycle.

The physician should counsel the individual low responder
regarding pregnancy prospects and decide individually  epp
whetherto continue this and/or further cycles.

In GnRH agonist cycles with an ovarian response of >18
follicles, there is an increased risk of OHSS and preventative
measures are recommended, which could include cycle
cancellation.

Strong @000

Justification

Reported pregnancy rates among low responders to controlled ovarian stimulation differ between 0 —
max reported 18%. These differences could be explained by the exact number of oocytes retrieved, as
well as the age of the patient and indication for treatment.
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Although pregnancy rates may be low, they are not absent per se. Therefore, we recommend the
physician to counsel patients individually regarding pregnancy prospects and the decision to continue
this or further treatment.

Regarding a high response there are also no solid criteria to cancel a cycle. A high response identifies
women most at risk for OHSS. Therefore, preventive measures are recommended which could include
cycle cancellation.
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15. Triggering of final oocyte
maturation

Evidence

A Cochrane meta-analysis found no difference in live birth/ongoing pregnancy rate (7 RCT, OR 1.15,
95% Cl10.89-1.49, 1136 women), moderateto severe OHSS (3 RCT, OR 1.76,95%Cl0.37-8.45,417
women), moderate OHSS (1 RCT, OR0.78,95% Cl0.27-2.27, 243 women), mild to moderate OHSS (2
RCT, OR1.00,95%Cl 0.42-2.38,320 women), undefined OHSS (3 RCT, OR 1.18,95%Cl 0.50-2.78, 495
women) or number of oocytes (12 RCT, MD-0.11,95% CI-0.70t00.47, 1744 women) between
recombinantand urinary hCG when used for triggering final oocyte maturation (Youssef, et al., 2016).

One RCT including 100 women compared 10.000 IU with 5000 |U of urinary hCG for triggering final
oocyte maturationin the long GnRH agonist protocol (Shaltout, et al., 2006). There was no significant
difference in pregnancy rate (not specified) (35.4% vs. 33.3%, incidence of OHSS (8.3% (4/48)vs. 2%
(1/50)) or number of oocytes retrieved (7.443 vs. 743.5) between 10.000 U and 5000 IU of uhCG for
final oocyte maturation (Shaltout, et al., 2006).

One RCT including 80 PCOS patients randomized to receive 10.0001U, 50001U, or 2500 IU of uhCGfor
triggering final oocyte maturation in the GnRH antagonist protocolas soon as 3 or more follicles of 17
mm or larger were present at ultrasound (Kolibianakis, etal., 2007). There was no significant
difference in ongoing pregnancy rate ((25.0% (7/28)vs. 30.8% (8/26)vs. 30.8% (8/26)) severe OHSS
(1/28vs.1/26vs.0/26) or number of oocytes retrieved (median 14 vs.11.5vs. 9)between 10.0001U,
50001U and 2500 IU uhCG (Kolibianakis, et al., 2007).

One RCT including 180 women compared 500 pg with 250 ug recombinant hCG for triggering final
oocyte maturationin the long GnRH agonist protocol (Madani, et al., 2013). There was no significant
difference in clinical pregnancy rate (34.5% (19/55)vs. 42.2% (19/45)), occurrence of OHSS 10%
(6/60) vs.6.7% (4/60) or number of oocytes retrieved (12.25+5.30vs. 12.40+6.44) between 500 pg
and 250 ug rhCG (Madani, et al., 2013).
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Recommendation

Theuse of recombinant hCGand urinary hCGis equally
recommended for triggering final oocyte maturationduring  strong @800
controlled ovarian stimulation protocols.

A reduced-dose of 5.0001U urinary hCG for final oocyte

maturation is probably recommended over the conventional
. . . . Conditional @000
10.0001U dose in GNRH agonist protocols, asit mayimprove

safety.

Justification

The grand majority of the trials (17 out of 18) included in the meta-analysis by Youssefet al. 2016,
performed pituitary downregulation using a long GnRH agonist protocol, only one trial was performed
usinga GnRH antagonist protocol (Youssef, et al., 2016). Theevidence regarding antagonist protocol
is inconclusive so the recommendation might not be applicable for GnRH antagonist cycles, although
thereis no evidence to suggest a difference in safety and efficacy.

Different doses of uhCG have been described in the literature ranging from 2.000 IU to 10.000 IU.
According to 2 RCTs, areduced-dose of urinary hCG (5.000 IU) does not appearto affect the probability
of pregnancy compared to conventional dose (10.000 IU). Similarly, data from 1 RCT suggests that a
low dose (250ug) of recombinant hCG does not appear to influence the probability of pregnancy as
compared to a higher dose (500 pg). The probability of OHSS was reduced when lower doses of hCG
were administered but this did not reach statistical significance in any of the 3 RCTs. Lower doses of
hCG could be considered when an unpredicted high response has occurred, and GnRH long agonist
protocolis applied.

Evidence

The trials had administered different dosages of rLH which varied from 5000 IU (Manau, et al., 2002)
to 15000 1U and an additional 10000 IU three days post the first injection (2001).

The Cochrane meta-analysis, mentioned before, reported no difference in live birth/ongoing
pregnancy rate (2 RCT, OR 0.95,95% Cl 0.51-1.78, 289 women), moderate OHSS (2 RCT, OR 0.83,95%
Cl 0.40-1.70,289 women)ornumber of oocytes retrieved (2 RCT, MD-1.33,95%C| -3.26t00.60, 103
women) between rLH and uHCG when used for triggering final oocyte maturation (Youssef, et al.,
2016).
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Recommendation

Itis not recommended to administer recombinant LH for

. . . . Strong ®000
triggeringfinal oocyte maturation.

Justification

The available evidence is currently very limited to allow solid conclusions to be drawn. There was
large heterogeneity between the three trials included with respect study methods. Therefore, we
cannotrecommend the use of rLH to trigger final oocyte maturation.

Evidence

A meta-analysisincluding 3 RCT (275 women) reported a significant difference in clinical pregnancy
rate in favourof hCG (OR0.21,95% Cl 0.05-0.84) (Griesinger, et al., 2006). No significant difference in
number of oocytes retrieved was reported (MD —0.94,—-0.33t00.14) (Griesinger, et al., 2006).

However, four RCTs published after the meta-analysis showed that there is no significant difference in
live birth rate (24% (36/152)vs.31%(47/150)and 23.5%(4/17)vs.22.2% (4/18) resp.) (Humaidan, et
al., 2010, Papanikolaou, etal., 2011), ongoing pregnancy rate ( (Humaidan, et al., 2013) or clinical
pregnancy rate (53% (8/15) vs. 46% (6/13) (Humaidan, et al., 2006) between GnRH agonistand hCG
triggering when modified luteal support with LH-activity is administered after GnRH agonist trigger. A
Cochrane meta-analysis reported no significant difference in OHSS rate between GnRH agonist and
hCG for OHSS rate in women at low risk of OHSS (6 RCT, OR0.79,95% Cl0.18-3.47, 777 women)
(Youssef, et al., 2014). Due to technical limitations of the meta-analysis, pregnancy outcomes from
the meta-analysis could not be used.

Recommendation

The use of GnRH agonist for final oocyte maturation with
conventional luteal phase support and fresh transferis not Strong @®®0O0O
recommended inthe general IVF/ICS| population.

The use of GnRH agonist for final oocyte maturation, luteal
phase support with LH-activity and fresh transferis probably conditional @000
notrecommended forthe predicted normal responder.

Justification

Current evidence shows a disadvantage in ongoing/clinical pregnancy rate with GnRH agonist and
conventionalluteal supportas compared to hCG in normalresponders. Two of the studiesin the
meta-analysis by Griesinger (Humaidan et al., 2005; Kolibianakis et al., 2005) were prematurely
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stopped dueto significant differences between study groupsin clinical pregnancy rates (Griesinger, et
al., 2006).

Recent evidence shows that this disadvantage could be overcome by adding LH-activity to the LPS,
however, this effect needs to be studied in a large RCT. Thus, with the current knowledge we cannot
recommend GnRH agonist triggering with modified LPS for the overall IVF/ISCI population.

GnRH agonist triggering for (predicted) high responderis discussed further in the guideline (question
17).

Evidence

One RCT including 165 oocyte donors compared different dosages (0.2 mg vs. 0.3 mg vs. 0.4 mg) of
triptorelin for final oocyte maturation in GnRH antagonist protocol and reported no significant
differences in number of oocytes retrieved (18.4+8.8 vs. 18.748.9 vs. 17.8410.7) or mature oocytes
(16.048.5vs. 15.9+7.8vs. 14.7+8.4). Onecase of OHSS in the 0.3 mg group (Vuong, et al., 2016).

Recommendation

If the GNRH agonist trigger with triptorelin isapplied, dosages

GPP
rangingof 0.1-0.4mgcanbechosen.

Justification

There are no studies investigating the direct comparison of hCG with different dosages of GnRH agonist
trigger with triptorelin. Current evidence is derived from an RCT in oocyte donors, however, the
guideline group thinks that the findings can be extrapolated to the general IVF population.

Evidence

There are no studies investigating the direct comparison of hCG with different dosages of GnRH
agonist trigger with buserelin. No controlled studies or RCT could be found comparing different
dosages of Buserelin for final oocyte maturation. Therefore, no recommendation can be formulated
regarding optimal dosage.

Evidence

There are no studies investigating the direct comparison of hCG with different dosages of GnRH
agonist trigger with leuprolide. No controlled studies or RCT could be found comparing different
dosages of Leuprolide for final oocyte maturation. Therefore, no recommendation can be formulated
regarding optimal dosage.
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Evidence

A meta-analysisincluding 4 RCTs (527 women) compared the use of hCG with combined administration
of hCGand GnRHagonist (dualtrigger) for final oocyte maturation (Ding, etal., 2017). The meta-analysis
found a significant higher pregnancy rate with dual trigger as compared to hCG trigger (2 RCT, RR, 1.55;
95% Cl, 1.17-2.06, 320 women). There was no difference in the number of oocytes retrieved (4 RCT,
WMD 0.47;95%Cl,-0.42t01.37,527women) (Ding, et al., 2017).

One RCT, notincluded in the meta-analysis, compared hCG 6500 IU with dual trigger (6500 IU hCG+0.2
mg GnRH agonist) in 192 normal responder women (Eftekhar, et al., 2017). There was no significant
difference in ongoing pregnancy rate (22.9% (20/93)vs. 24.2%(24/99)) between hCG and dualtrigger.
However, significantly more oocytes with dual trigger compared to hCG trigger (10.85+4.71 vs. 9.35
+4.35) (Eftekhar, et al., 2017).

Recommendation

Theadditionofa GnRH agonistto hCGas a dual trigger for
final oocyte maturation is probably not recommended for Conditional ®@®0O
predicted normal responders.

Justification

Available meta-analysis has been rated of low quality. Current evidence in normal responders
suggests noimprovement in the number of oocytes retrieved, with an improvement in pregnancy
rate, butthis finding needs to be further evaluated in well-designed RCTs.
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16. Luteal phase support (LPS)

Evidence

A Cochrane meta-analysis reported a higher live birth/ongoing pregnancy rate with progesterone
compared to placebo/no treatment for luteal phase support (LPS) (5 RCT, OR 1.77, 95% C| 1.09-2.86,
642 women) (vander Linden, et al., 2015).

Dosing

The Cochrane meta-analysis also investigated the dosage of vaginal progesterone. Five studies
compared a low dose (£ 100 mg) with a high dose (> 100 mg) and reported no difference in live
birth/ongoing pregnancy rate (5 RCT, OR0.97,95% CI10.84-1.11,3720 women)(van der Linden, et al.,
2015). After the publication of the Cochrane review, a small pilot study was conducted including 146
women, investigating the effect of increasing the progesterone dosage in the mid-luteal phase in
patients with progesteronelevels below 15 ng/ml. There was no significant difference in live birth rate
with increased progesterone dosage compared to original dosage (25% (9/36) vs. 17.1% (6/35)) (Aslih,
et al., 2017). Another small RCT including 111 women compared 600 mg vaginal progesterone
(capsules) with 90 mg vaginal progesterone (gel) and reported no difference in live birth rate (52.8%
(28/53)vs.42.6%(20/47)) (Michnova, etal., 2017).

Timing

Six RCTs investigated the timing of LPS initiation (Baruffi, et al., 2003, Fanchin, et al., 2001, Gao, et al,,
2018, Mochtar, et al., 2006, Sohn, etal., 1999, Williams, et al., 2001). One RCT compared starting LPS
with progesteroneon the day of oocyte retrieval with the day after oocyteretrieval in 233 women and
reported no significant difference in live birth rate (46.6% (48/103) vs. 45.7% (43/94)) (Gao, et al.,
2018). Three RCTs compared starting LPS with progesterone on the evening of oocyte retrieval with
startingonthe evening of embryo transferin resp. 103,84 and 255 women and reported no significant
difference in clinical pregnancy rate (resp. 27.4% vs. 28.8%; 42% vs. 29%; 28.1% (36/128) vs. 29.1%
(37/127)) (Baruffi, et al., 2003, Fanchin, et al., 2001, Mochtar, et al., 2006). Onlyone study reported live
birth rate and found no significant difference between groups (21.1% (27/128)vs.20.5% (26/127); RR
0.97,95% Cl 0.60-1.56) (Mochtar, etal., 2006). Two RCTs (resp. 314 cycles and 385 women)compared
starting LPS with progesterone before oocyte retrieval (resp. 12h before oocyte retrieval and at the
evening of hCGtrigger) with starting LPS after oocyteretrieval (Mochtar, etal., 2006, Sohn, et al., 1999).
Mochtaret al. reported no significant difference in live birth (20% (26/130)vs. 21.1%(27/128); RR0.94,
95% Cl 0.58-1.52)orclinical pregnancy rate (23.1% (30/130)vs. 28.1% (36/128); RR0.82,95% Cl 0.54-
1.24)between groups (Mochtar, et al., 2006). However, Sohn et al. found a significantly lower clinical
pregnancy rate when LPS was started before oocyte retrieval compared to after (12.9% vs. 24.6%)
(Sohn, et al., 1999). Onesmall RCT including 126 women compared starting LPS with progesterone on
day 3 or day 6 after oocyte retrieval and found a significantly lower clinical pregnancy rate when LPS
was started on day 6 compared to day 3 (44.8% vs. 61.0%) (Williams, et al., 2001).
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A meta-analysis including 6 RCTs compared stopping progesterone LPS at the time of pregnancy test
with continuing progesterone until week 6/7 and found no significant difference in live birth rate (RR
0.95, 95% ClI 0.86-1.05, 369 women) or ongoing pregnancy rate (RR 0.97,95% Cl 0.90-1.05, 1066
women) (Liu, et al., 2012).

Administration route

Several studies compared the efficacy of different administration routes for progesterone as LPS. An
IPD meta-analysis compared the subcutaneouswith thevaginal route (2 RCT, 1435 women) (Doblinger,
etal., 2016). Live birth rate was 35.3% (252/714) with subcutaneousprogesteronevs.37.6%(271/721)
with vaginal progesterone (risk difference -0.02, 95% Cl -0.07-0.03). There was no difference in
incidence of OHSS between both groups (27/714vs. 26/721; 0R1.04,95%Cl 0.60-1.81) (Doblinger, et
al.,, 2016). The Cochrane meta-analysis investigated vaginal/rectal compared to the oral route and
reported no difference between groups for live birth/ongoing pregnancy rate (4 RCT, OR 1.19,95% Cl
0.83-1.69,857women)(vanderlLinden, et al., 2015). The Cochrane meta-analysis also investigated the
vaginal/rectal compared to the intramuscular route and reported no difference in live birth/ongoing
pregnancy rate (7 RCT, OR 1.37,95% Cl 0.94 to 1.99, 2039 women) (van der Linden, et al., 2015). A
more recent RCT including 400 women also investigated the intramuscular compared to vaginal route
and reported no difference in clinical pregnancy rate (26.5% (53/200) vs. 26.5% (53/200)) (Zargar, et
al., 2016). Onevery smallRCT including 40 women investigated theintramuscular compared to the oral
route and reported no difference in live birth rate (OR0.71,95% Cl10.14-3.66) (Iwase, et al., 2008, van
der Linden, et al., 2015).

Recommendations

Progesterone is recommended for luteal phase support after

St ®000
IVE/ICS!. o

The dosing of natural progesterone has evolved empirically,
usually dosages used include:

50 mg daily for intramuscular progesterone

25 mg daily for subcutaneous progesterone

90 mg daily for vaginal progesterone gel

600 mg daily at least for micronized vaginal progesterone
capsulesand 300 mg daily at least for micronized vaginal
progesterone suppositories/capsules.

GPP

Any of the previously mentioned administration routes
(non-oral) for natural progesterone as luteal phase support GPP
canbeused.
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Startingof progesterone for luteal phase support should be
in the window between the evening of the day of oocyte GPP
retrievaland day 3 post oocyte retrieval.

Progesterone for luteal phase support should be
administered at least until the day of the pregnancy test.

GPP

Justification

Progesteroneis recommended for luteal phase support for IVF/ICSI.

Start of luteal support has not been studied properly. More studies are necessary to investigate the
need of luteal supportand the correct timingto support endogenous progesterone levels. Until studies
have been performed, luteal support should be provided in the window between the evening of the
day of oocyteretrieval and D3 post oocyteretrieval.

With the current evidence available, no major differences in efficacy have been found comparing the
different administration routes of progesterone or duration of progesterone LPS.

Long-term offspring health studies are currently lacking.

Evidence

Daily dosages of 30 mg dydrogesteroneare most frequently used for LPS.

A recent meta-analysis comparing the use of oral dydrogesterone and vaginal progesterone for LPS
reported no difference in live birth/ongoing pregnancy rate (8 RCT, RR 1.08, 95% Cl 0.92-1.26, 3386
women) (Barbosa, et al., 2018). An RCT, more recent than the meta-analysis, including 1034 women,

compared dydrogesterone with vaginal progesterone gel and also reported no significant difference in
live birth rate (34.4% (170/494)vs. 32.5% (159/489)) (Griesinger, et al., 2018).

A small RCT including 105 women compared the use of oral dydrogesterone with placebo for LPS and
found no statistical difference in clinical pregnancy rate (29.6% (16/54)vs. 27.4% (14/51)) (Kupferming,
etal., 1990).

Recommendations

Dydrogesterone is probably recommended for luteal phase
support. Its efficacy and safety (OHSS) are equal to Conditional ®®®O
progesterone.
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Justification

The evidence suggests that when compared to progesterone, oral dydrogesterone has similar ongoing
pregnancy rate. However, in the meta-analysis, results from frozen and fresh transfer cycles were
pooled.

Additionally, 3 RCTs in the meta-analysis reported on patient dissatisfaction, the oral administration
route was preferred overthe vaginal route of progesteronein 2/3 RCTs (women in the 3 RCT showed
no difference in dissatisfaction) (Barbosa, et al., 2018). The study by Tournaye et al. reported similar
safety and tolerability in both treatment groups (Tournaye, et al., 2017).

As dydrogesterone is a synthetic form of progesterone, there are some concerns regarding safety for
the offspring. Currently, evidence shows no difference in the rate of congenitalanomalies as compared
to natural progesterone (Tournaye, et al., 2017). Long-term offspring health studies are currently
lacking.

Evidence

The Cochrane meta-analysis, mentioned before, reported no difference in live birth/ongoing pregnancy
rate (9 RCT, OR1.12,95%Cl0.91-1.38, 1651 women)or OHSS (2 RCT, OR 0.58,95% CI 0.20-1.68, 461
women) between progesterone with oestradiol supplementation and progesterone alone (van der
Linden, et al., 2015). An RCT, more recent than the meta-analysis, including 220 women comparing
progesterone and progesterone with oestradiol for LPS reported no significant difference in ongoing
pregnancy rate (32.7% (36/110)vs. 36.3% (40/110)) (Ismail Madkour, et al., 2016).

In contrast, a RCT not included in the meta-analysis investigated the effect of adding oestradiol to a
high dose of progesterone (200 mg vaginal capsules 3x/day + 100 mgintramuscular daily) for LPSin 240
women and reported a significant higher clinical pregnancy rate with oestradiol supplementation in
women undergoingthelong GnRH agonistand short flexible GnRH antagonist protocol (43.3% vs. 35%
and 60%vs. 36.6% resp.), but not with the short GnRH agonist protocol (43.3% vs. 40%) (Gizzo, et al,,
2014).

Two RCTs compared different dosages of oestradiol in addition to progesterone for LPS (Kutlusoy, et
al., 2014, Tonguc, et al., 2011). Tonguc et al. compared vaginal progesterone with 3 different dosages
of oestradiol (2-4-6 mg) in 285 women and found no difference in clinical pregnancy rate between
groups (31.6% (30/95) vs. 40% (38/95) vs. 32% (31/95) resp.) (Tonguc, et al., 2011). Kutlusoy et al.
compared vaginal progesterone with 2 mg oestradioland 6 mg oestradiol in 62 women and found no
significant difference in live birth rate between dosages (37% (10/27)vs. 22.9%(8/35)) (Kutlusoy, et al,
2014).

Recommendation

The addition of oestradiol to progesterone for luteal phase
supportis probably not recommended.

Conditional @®® 00O
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Justification

The data suggests that oestradiol is not recommended for LPS, since it does not improve efficacy in
terms of live birth/ongoing pregnancy rate, or safety in terms of OHSS.

Evidence

The Cochrane meta-analysis, mentioned before, found a higher live birth/ongoing pregnancy rate with
hCG for LPS compared to placebo/no treatment (3 RCT, OR 1.76, 95% Cl 1.08-2.86, 527 women) (van
der Linden, et al., 2015). However, the OHSS rate was increased with hCG for LPS (1 RCT, OR 4.28, 95%
Cl 1.91-9.60,387 women) (Belaisch-Allart, et al., 1990, van der Linden, et al., 2015).

When compared to progesterone, hCG for LPS or supplementation of progesterone with hCG did not
have a beneficial effect on live birth/ongoing pregnancy rate (5 RCT, OR 0.95, 95% Cl 0.65-1.38, 833
women). Furthermore, progesterone was associated with lower rates of OHSS rates than hCG with or
without progesterone (5 RCT, OR 0.46,95% C10.30-0.71, 1293women) (van der Linden, et al., 2015).

One small study including 91 women compared hCG with progesterone combined with oestradiol for
LPS and found no difference in clinical pregnancy rate (RR 0.99,95% Cl0.50-1.92) (Smitz, et al., 1988).

Recommendations

In hCG triggered controlled ovarian stimulation cycles, hCG
as luteal phase supportin standard dosages of 15001U is Conditional ®@®0O0
probably not recommended.

Justification

hCG is equal to progesterone protocols regarding efficacy. However, hCG increased the OHSS risk,
specifically in high responders and with the dosages historically used (1500 [U).

Studies comparing hCG and progesterone for luteal support have not been stratified according to
ovarian response.

Evidence

Most of the studies administered a single bolus of GnRH agonist for LPS on day 6 after oocyte pick-up
at a dose of 0.1 mg for triptorelin 1 mg for leuprolide.

The Cochrane meta-analysis, mentioned before, reported that a bolus of GnRH agonist added to
progesteronefor LPS significantly increased live birth/ongoing pregnancy rate (5 RCT, OR 0.59, 95% Cl
0.39-0.87, 1536 women) (van der Linden, et al., 2015). One RCT in the meta-analysis reported OHSS
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and showed no difference between the groups (OR 1.00, 95% Cl 0.33-3.01, 300 women) (van der
Linden, et al., 2015, Yildiz, et al., 2014).

An RCT which was not included in the meta-analysis, including 180 women, reported a significantly
higher clinical pregnancy rate in women who received the bolus of GnRH agonist in addition to
progesteronefor LPS compared to progesteronealone (25.5% (23/90)vs. 10.0% (9/90)) (Razieh, et al.,
2009).

Since the publication ofthe meta-analysis, another RCT has been conducted, (83 women)also reporting
a beneficial effect of a GnRH agonist bolus in addition to progesterone for LPS compared to
progesteronealone onthe clinical pregnancy rate (27.9%(12/43)vs. 10% (4/40); OR 3.4,95%Cl 1.01-
11.9)(Zafardoust, et al., 2015).

Recommendation

A GnRH agonist bolus, in additionto progesterone for luteal

phase support in hCGtriggered cycles can only be usedin Research

the context of a clinical trial.

only

Justification

The use of GNRH agonist for LPS needs further evaluation in well-designed RCTs, available studies in the
meta-analysis have been rated as of very low quality. Current evidence indicates higher live
birth/pregnancy rates with GnRH agonist bolus in addition to progesterone for LPS. The evidence on
safety of GnRH agonist for LPSis very limited (1 RCT), however, it does not seem to increase the risk of
OHSS (Yildiz, et al., 2014). The evidence on GnRH agonist for LPS in GnRH antagonist cycles is also
limited.

Long-term health effects in the new-born have not been studied. Until these data are available, the
GDG recommends using GnRH agonist for LPS only in the context of clinical trials.

Evidence

Most of the studies administered GnRH agonist for LPS at dosages of 0.1 mg for triptorelin 1 mg for
leuprolide.

The Cochrane meta-analysis reported that multiple doses GnRH agonist added to progesterone for LPS
significantly increased live birth/ongoing pregnancy rate compared to progesterone alone (5 RCT, OR
0.64,95% Cl 0.42-0.98, 1325 women) (van der Linden, et al., 2015). One RCT in the meta-analysis
reported OHSS and showed no difference between the groups (OR 1.00,95% Cl 0.33-3.01,300women)
(van der Linden, et al., 2015, Yildiz, et al., 2014).

Since the publication of the meta-analysis, a large retrospective cohort study, including 2529 women
comparing GnRH agonist alone for LPS with progesterone was conducted. Live birth rate was
significantly higher with GnRH agonist compared to progesterone for LPS (17.6% (254/1436) vs. 9.8%
(108/1093)) (BarHava, et al., 2017).
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Recommendation
Repeated GnRH agonist injections, alone or in addition to
progesterone for luteal phase supportin hCGtriggered
cyclescanonlybeusedin the context of a clinical trial.

Research
only

Justification

Current evidence indicates higher live birth /pregnancy rates with GnRH agonist alone or in addition to
progesteronefor LPS. The evidence on safety of GnRH agonist for LPSis very limited (1 RCT), however,
it does not seem toincrease therisk of OHSS (Yildiz, et al., 2014). The evidence on GnRH agonist for LPS
in GNRH antagonist cycles is also limited.

Long-term health effects in the new-born have not been studied. Until these data are available, the
GDG recommends using GnRH agonist for LPS only in the context of clinical trials.

Evidence

One small RCT including 35 women reported no difference in live birth rate (22.2% (4/18)vs. 23.5%
(4/17)) or number of oocytes retrieved (11.7+1.9 vs. 13.841.8) between the LH supplementation
group and the progesteronealone group. No cases of OHSS were reported in either group
(Papanikolaou, etal., 2011).

Recommendation

Addition of LH to progesterone for luteal phase supportcan  Rresearch
onlybeusedin the context of a clinical trial. only

Justification

The available evidence consists of 1 very small pilot study, which has investigated the effect of adding
LH to progesteronefor LPS. However, the study and control group received different triggers for final
oocyte maturation (rhCG compared to GnRH agonist). Therefore, no conclusions can be drawn onthe
effect of LH supplementation for LPS, and this intervention cannot be recommended.
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In previous sections, recommendations were formulated regarding the preferable protocol of
controlled ovarian stimulation for predicted high responders. In short, evidence indicates that GnRH
antagonist protocol is as effective as the GnRH agonist protocol, and significantly reduces the risk of
OHSS in PCOS women. Even though there is no specific evidence on predicted non-PCOS high
responders or PCOM patients, consensus of the guideline group is that GnRH antagonist protocol
should also be recommended in these patient groups (section 4A.1, page 42). Furthermore, evidence
from one RCT indicated that in case an GnRH agonist protocol is used in high responders, a reduced
gonadotropin dose may decrease the risk of OHSS (section 4A.2.3, page44).

The GnRH antagonist protocol is recommended for PCOS

. . . Strong 00
womenwith regards to improved safety and equal efficacy.

The GnRH antagonist protocol is recommended for predicted
high responders with regards to improved safetyandequal  Gpp
efficacy.

A reduced gonadotropin dose is recommended to decrease
the risk of OHSS in predicted high responders if GnRH agonist ~ Strong @000
protocols are used.
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17.GnRH agonisttriggering

Evidence
A Cochrane meta-analysis comparing GnRH agonist trigger with hCG trigger found that GnRH agonist

trigger was associated with a significantly lower risk of moderate/severe OHSS when compared with
hCG amongwomen at high risk of OHSS (3 RCT, OR 0.09, 95%Cl 0.02-0.52, 212 women) (Youssef, et al.,
2014).

Due to technical limitations of the meta-analysis, all other outcomes were collected from individual
studies. In an RCT including 28 PCO women, comparing GnRH agonist with hCG for final oocyte
maturation, no significant difference was found for live birth rate (1/15 vs. 2/13) or number of oocytes
retrieved (19.8 +2.5vs.19.5+1.9) (Babayof, etal., 2006). Similarly, in an RCT including 66 women with
PCOS or previous high response, no significant difference was found in ongoing pregnancy rate (53.3%
(16/30) vs. 48.3% (14/29)) or number of oocytes retrieved (20.2+9.9 vs. 18.8+10.4) between GnRH
agonist and hCG for final oocyte maturation (Engmann, et al., 2008). An RCT including 118 women at
risk of OHSS comparing GnRH agonist trigger with hCG trigger reported no significant difference in
ongoing pregnancy rate (28.3% (17/60) vs. 25.9% (15/58)) between GnRH agonist trigger and hCG
trigger (Humaidan, et al., 2013).

Fresh transfer vs freeze-all

An RCT including 280 women at risk of OHSS (number of follicles 212 mm between 14 and 25 on the
day of trigger) compared GnRH agonist trigger with or without freeze-all (Aflatoonian, et al., 2018).
There was no significant difference in live birth rate (27.3%(33/121)vs. 26.9%(32/119); OR 1.02,
0.57-1.80)or moderate OHSS (5.8% (7/121)vs.5.9% (7/119)) between GnRH agonist trigger with
freeze-all or fresh transfer. No cases of severe OHSS were reported in either group (Aflatoonian, et al.,
2018).

In a retrospective cohort study including 122 women at risk of OHSS also comparing GnRH agonist for
final oocyte maturation and fresh transfer with freeze-all, no significant difference was foundin live
birth rate (40.5% (30/74)vs. 41.7% (20/48)), ormoderate/severe OHSS (2.7% (2/74)vs. 0% (0/48))
(Karacan, et al., 2017).

Recommendation

A GnRH agonist triggeris recommended for final oocyte

. . . Strong ®000
maturation in women atrisk of OHSS.
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A freeze-all strategy is recommended to eliminate the risk of
late-onset OHSS and is applicable in both GnRH agonist and GPP
GnRH antagonist protocols.

Justification

Triggering final oocyte maturation with GnRH agonist significantly reduces the risk of early-onset OHSS
in patients at risk of OHSS.

Limited evidence suggests that GnRH agonist trigger with fresh transfer is as efficient and safe as GnRH
agonist trigger with freeze-all in patients at risk of OHSS with number of follicles 212 mm between 14
and 25 on the day of trigger. Modified luteal support with LH-activity (hnCG or LH) may overcome the
reduction in clinical pregnancy rate after GnRH agonist trigger. However, its effectiveness of OHSS
preventionis reduced.

Evidence

One RCT including 118 patients at risk of OHSS (between 14 and 25 follicles 211 mm diameter on
trigger day) reported no difference in OHSS between GnRH agonist trigger (0% (0/60)) compared to
reduced hCG dose (3.4% (2/58))in a GnRH antagonist protocol. No severe OHSS was reported in
either group. Ongoing pregnancy rates were similar for GnRH agonist trigger (28.3% (17/60))
compared to reduced-dose hCG trigger (25.9% (15/58))and also a similar number of oocytes was
retrieved in both groups (13.7+5.9vs. 13.5+5.7) (Humaidan, etal., 2013).

Recommendation

If a freeze-all strategy is not used or not preferredin

patients at risk of OHSS, the use of reduced-dose hCG

triggerand GnRHagonist followed by luteal phase support  Conditional @000
with LH-activity is probably equally recommendedin the

GnRH antagonist protocol.

Justification

Only one study addressed this question (Humaidan, et al., 2013)with a study population consisting of
patients at moderate risk of OHSS (between 14 and 25 follicles 211 mm diameter on trigger day), and
based on fresh replacement cycles, nottakinginto accountthe option of freeze-all. The study was
underpowered to show a difference in the moderateand severe OHSS rate. A small non-significant
difference in OHSS rates was observed, without an obvious effect on ongoing pregnancy rates. In the
study, therewas no comparison with freeze-all, which represents still the best option regarding
safety.
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Evidence

A case-control study, including 248 women at risk of OHSS, compared hCG trigger and freeze-all with
GnRH agonist trigger and freeze-all. There was no significant difference in cumulative pregnancy rate
between hCG and GnRH agonist trigger with freeze-all (53.0% vs. 59.5%) (Borges, et al., 2016).

Similar results were found in a retrospective cohort study including 272 women at risk of OHSS, also
comparing hCG trigger and freeze-all with GnRH agonist trigger and freeze-all. There was no difference
in cumulative live birth rate between GnRH agonist and hCG for final oocyte maturation and freeze-all
(48.15% vs. 48.08%) (Tannus, etal., 2017).

Recommendation

In patients atrisk of OHSS, the use of a GnRH agonist for
final oocyte maturation is probably recommended over hCG  Conditional @000
in caseswhere no freshtransfer is performed

Justification

Available evidence is derived from low-quality studies in patients at risk of OHSS. However, evidence
from RCTs performed in oocyte donors indicates that GnRH agonist trigger is preferable over hCG
(Acevedo, et al., 2006, Galindo, et al., 2009, Melo, et al., 2009, Sismanoglu, et al., 2009). Theguideline
group thinks thatthe data can be extrapolated to GnRH agonist trigger compared to hCG with freeze-
all in both arms for patients at risk of OHSS.

Evidence

A retrospective study including 94 women at risk of OHSS reported that 10/33 women in the coasting
group had cycle cancellation because of the risk of development of OHSS vs. 0/61 in the GnRH agonist
trigger group. No cases of OHSS occurred in either treatment group. Ongoing pregnancy rates (49.2%
(30/61)vs.24.2% (8/33))and number of oocytes retrieved (26.9+9.5 vs. 17.749.3) were significantly
higher in the GnRH agonist trigger group compared to the coasting group (DiLuigi, et al., 2010).

Another retrospective study including 248 women at risk of OHSS reported more cancelled cycles in
the coasting group compared to the GnRH agonist trigger with freeze-all group (19.7% (30/152)vs.
8.3% (8/96) because of poorembryo quality or risk of OHSS. The clinical pregnancy rate in the
coastinggroup was 29.5% (36/122), which was significantly lower than the GnRH agonist trigger with
freeze-all (50% (44/88)) (Herrero et al., 2011).

Recommendation

A GnRH agonist trigger for final oocyte maturation with or crp

without a freeze-all strategy is preferred over a coasting
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strategy in patients at risk of OHSS.

Justification

The two most relevant studies were both on retrospective data, with inherent methodologicaland
risk of bias problems. Therefore, the GDG cannot recommend coasting and hCG trigger over GnRH
agonist trigger for final oocyte maturation.

Evidence

Regarding the research question posed above, no relevant studies could be identified. As such the
research question cannot be answered.

Recommendation

Cabergoline or albumin as additional preventive measures
for OHSS are not recommended when GnRH agonist is used GPP
for triggering final oocyte maturation.
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18. Freeze-all

Ovarian hyperstimulation syndrome (OHSS) is a potential life-threatening condition. It implies
hospitalization frequently, with health care additional costs and patient burden. However, it may be
balanced to the possible negative effects of a freeze-all policy and the decline in live birth rates, due to
eliminating the fresh transfer from the treatment scheme.

Evidence

A recent Cochrane meta-analysis combining 4 RCTs with 1892 women reported a lower Incidence of
OHSS: 1-3% vs. 7% (2 RCT, OR 0.24, 95% Cl 0.15-0.38, 1633 women) with the freeze-all strategy
compared to fresh transfer. Furthermore, they found no difference in live birth rate cumulative for all
embryo stages at transfer (4 RCT, OR 1.09, 95% Cl 0.91-1.31, 1892 women), and no difference in
ongoing pregnancy rate cumulative for all embryo stages at transfer (2 RCT, OR 1.05,95%Cl 0.64- 1.73)
(Wong, et al., 2017).

Two RCTs were published after the meta-analysis. One RCT including 2157 women confirmed the
findings of the meta-analysis, with no difference in live birth rate (48.7% (525/1077) vs. 50.2%
(542/1080); RR 0.97,95% ClI 0.89-1.06) with frozen versus fresh embryo transfer, and a significant
reduction in moderate and severe OHSS with frozen embryo transfer (0.6% (7/1077) vs. 2.0%(22/1080);
RR 0.32,95% Cl 0.14-0.74) (Shi, et al., 2018). Another RCT including 782 women also reported no
difference in live birth rate with frozen versus fresh embryo transfer (33.8% (132/391) vs. 31.5%
(123/391); RR 1.07, 95% Cl1 0.88-1.31). However, there was no significant difference in moderate or
severe OHSS between groups (0.6% (7/1077)vs. 2.0%(22/1080); RR0.32,95% CI 0.14-0.74) (Vuong, et
al., 2018).

An earlier Cochrane meta-analysis compared freeze-all with intravenous albuminto prevent OHSS and
reported no significant difference in moderateand/orsevere OHSS (1 RCT, OR 5.33,95%Cl 0.51-56.24,
26 women) or clinical pregnancy rate (1 RCT, OR 0.06, 95% Cl 0.00-1.17, 26 women) between groups
(D'Angelo and Amso, 2007).

Recommendation

A freeze-all strategy is recommended to fully eliminate the

. Strong 15 18]e)
risk of late-onset OHSS.

Prior to start of controlled ovarian stimulation, a risk
assessment for highresponseis advised.

GPP
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Justification

The current evidence suggests that not performing a fresh embryo transfer lowers the OHSS risk for
women at risk of OHSS, without completely eliminating the condition. The latter urges for follow up of
haemo-concentration status evenin cases with the freeze-all strategy applied.

The conditions with a high prior risk of developing the OHSS comprise:

e patients with the PCOS syndrome,
e patients with anabove average ovarian reserve status

e patients exhibiting a high ovarian response as indicated by follicle number at ultrasound, high
oestradiollevels, or high number of oocytes obtained
Applyingthe freeze-all strategy implies the presence of a high-quality cryopreservation program.
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3466

3467

Ovarian hyperstimulation An exaggerated systemic responseto ovarian stimulation
syndrome (OHSS) characterized by a wide spectrum of clinical and laboratory
manifestations. It may be classified as mild, moderate or severe
according to the degree of abdominal distention, ovarian
enlargement and respiratory, hemodynamicand metabolic
complications.

Ovarian stimulation (OS) Pharmacological treatment with the intention of inducing the
development of ovarian follicles. It can be used for two purposes:
1) for timed intercourse or insemination; 2) in ART, to obtain
multiple oocytes at follicular aspiration.

Poor ovarian responder (POR) in | A woman treated with ovarian stimulation for ART, in which at
assisted reproductivetechnology | least two of the following features are present: (1) Advanced
maternal age (240 years); (2) A previous poor ovarian response
(€3 oocytes with a conventional stimulation protocol aimed at
obtaining more than three oocytes); and, (3) An abnormal
ovarianreserve test (i.e. antral follicle count 5—7 follicles or anti-
Mullerian hormone 0.5-1.1 ng/ml (Bologna criteria); or other
reference values obtained from a standardized reference
population.)

Poor ovarian response (POR) to | A condition in which fewer than four follicles and/or oocytes are
ovarian stimulation developed/obtained following ovarian stimulation with the
intention of obtaining morefollicles and oocytes.

Mild ovarian stimulation A protocol in which the ovaries are stimulated with
gonadotropins, and/or other pharmacological compounds, with
the intention of limiting the number of oocytes following
stimulation for IVF.

Modified natural cycle A procedurein which one ormore oocytes are collected from the
ovaries during a spontaneous menstrual cycle. Pharmacological
compounds are administered with the sole purpose of blocking
the spontaneous LH surge and/or inducing final oocyte
maturation
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Annex 3: Recommendations for
research in COSfor IVF/ICSI

From the literature and discussion of the available evidence, several topics were identified for which

evidence is inconsistent, insufficient or non-existing. For the benefit of couples with RPL, the GDG
recommends that future research, where possible in well-designed RCTs, should focus on these
research gaps.

Considered are:

Gonadotropin dose reduction in predicted high responders as a tool for normalization of
ovarian response (GnRH agonist or antagonist) compared to a standard dosage with option
GnRH agonist trigger and/or a freeze-all strategy (in GnRH antagonist protocol).
Pre-treatment options for schedulingin GnRH antagonist protocol compared to GnRH agonist
protocol

GnRH agonist LPS compared to progesterone LPS compared to low dose hCG LPS

The efficacy and safety of a freeze-all strategy in cycles with routine embryo biopsy for PGD of
PGS

GnRH agonist trigger with adjusted luteal support comparedto 10.000hCG trigger with Freeze-
all in observed high responders
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s Annex4: Abbreviations

3517
AFC Antral follicle count
AMH Anti-Mdllerian hormone
ART Assisted reproductive technology
BMI Body mass index
CcC Clomiphene citrate
Cl Confidence interval
cocC Cumulus-oocyte complex
CocCP Combined oral contraceptive pill
COS Controlled ovarian stimulation
DHEA Dehydroepiandrosterone
Duostim Double stimulation, ovarian stimulation during the follicularand luteal phase of the same cycle
EFORT Exogenous follicle stimulating hormone ovarian reserve test
EMT Endometrial thickness
FSH Follicle stimulating hormone
GDG Guideline development group
GH Growth hormone
GnRH Gonadotropin-releasing hormone
GPP Good practice point
hCG Human chorionic gonadotrophin
hMG Human menopausal gonadotropin
hp-FSH Highly purified follicle stimulating hormone
ICSI Intracytoplasmic sperm injection
IPD Individual patient data
U International unit
1UI Intra-uterine insemination
IVF In vitro fertilization
LBR Live birth rate
LH Luteinizing hormone
LPS Luteal phase support
LR Logistic regression
MD Mean difference
MNC Modified natural cycle
MPA Medroxy progesterone acetate
OHSS Ovarian hyperstimulation syndrome
OPU Oocyte pick-up
OR Odds ratio
PCOM Polycystic ovary morphology
PCOS Polycystic ovary syndrome
p-FSH Purified follicle stimulating hormone
POI Premature ovarian insufficiency
PR Pregnancy rate
RCT Randomized controlled trial
rFSH Recombinant follicle stimulating hormone
rLH Recombinant luteinizing hormone
ROC-AUC Receiver operating characteristic — area under the curve
RR Relative risk/risk ratio
SMD Standardized mean difference

WMD Weighted mean difference
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Annex 5: Methodology

European Society of Human Reproduction and Embryology (ESHRE) guidelines are developed based on
the Manual for ESHRE guideline development (N. Vermeulen, N. Le Clef, A. D'Angelo , K. Tilleman, Z
Veleva, W.L.D.M. Nelen, Manual for ESHRE guideline development, version 2017), which can be
consulted at the ESHRE website (www.eshre.eu/guidelines). The principal aim of this manual is to
provide stepwise advice on ESHRE guideline development for members of ESHRE guideline
development groups. The manual describes a 12-step procedure for writing clinical management
guidelines by the guideline development group, supported by the ESHRE methodological expert:

@ T0PIC SELECTION @ RECOMMENDATIONS
@ GDG FORMATION © DRAFT FOR REVIEW
© scorinG € STAKEHOLDER REVIEW
@ KEY QUESTIONS @ Exco APPROVAL

© EVIDENCE SEARCH @ PuBLICATION

@ VIDENCE SYNTHESIS @@ UPDATING / REVISING

The current guideline was developed and funded by ESHRE, which covered expenses associated with
the guideline meetings (travel, hotel and catering expenses) associated with the literature searches
(library costs, costs associated with the retrieval of papers) and with the implementation of the
guideline (printing, publication costs). Except for reimbursement of their travel expenses, GDG
members did not receive any payment for their participation in the guideline development process.

The scope of the guideline and first version of the key questions were drafted by the coordinatorand
deputies of the ESHRE Special Interest Group Reproductive Endocrinology. A call was launched for
experts in the field interested in joining the guideline development group. All applications were
reviewed, and experts were selected based on expertise and geographical location. We strived towards
a balance in gender and location within Europe. A meeting of the guideline development group was
organized to discuss the key questions and redefine them through the PICO process (patients —
interventions — comparison —outcome). This resulted in a final list of 18 key questions. Based on the
defined key words, literature searches were performed by the methodological expert (Dr. N. Le Clef).
Key words were sorted to importance and used for searches in PUBMED/MEDLINE and the Cochrane
library. We searched the databases from inception up to 8 November2018.

Literature searches were performed as an iterative process. In afirst step, systematicreviews and meta-
analyses were collected. If no results were found, the search was extended to randomized controlled
trials, and further to cohort studies and case reports, following the hierarchy of the levels of evidence.
Reference were selected or excluded by the methodological expert and expert GDG member based on
title and abstract and knowledge of the existing literature. If necessary, additional searches were
performedin orderto getthe final list of papers. Forinterventional questions, focus was on prospective
(randomized) controlled studies. The quality of the selected papers was assessed by means of the
guality assessment checklist, defined in the ESHRE guideline manual. Furthermore, the evidence was
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collected and summarized in an evidence table according to GIN format (http://www.g-i-
n.net/activities/etwg). The quality assessment and evidence tables were constructed by the expert GDG

members.

Summary of findings tables (Annex 2) were prepared following the GRADE approach for randomized
controlled intervention studies which reported pregnancy rates and/or safety data. Where available,
summary of findings tables were based on existing up-to-date well-executed systematic reviews, if
necessary supplemented with additional recent RCTs. When there was no recent valid systematic
review available, we systematically searched for relevant studies, as described above, with focus on
prospective (randomized) studies. Cumulative live birth rate, live birth rate and ovarian
hyperstimulation syndrome (OHSS) were considered the critical outcomes.

GDG meetings were organized to discuss the draft recommendations and the supporting evidence and
to reach consensus on the final formulation of the recommendations. In a final step, all evidence and
recommendations were combined in the ESHRE guideline: “Controlled ovarian stimulation for IVF/ICSI”.

We labelled the recommendations as either “strong’” or “‘conditional’”” according to the GRADE
approach. We used the words “we recommend”’ for strong recommendations and “we probably
recommend”’ for conditional recommendations. Suggested interpretation of strong and conditional
recommendations by patients, clinicians and health care policy makersis as follows:

Most individuals in this situation would The majority of individualsin this situation
want the recommended course of action, would want the suggested course of
and only a small proportion would not action, but many would not
Most individuals should receive the Recognise that different choices will be
intervention appropriate for individual patients and that
Adherence to this recommendation you must help each patient arrive at a
according to the guideline could be used as management decision consistent with his
a quality criterion or performance indicator or her values and preferences
Formal decision aids are not likely to be Decision aids may be useful in helping
needed to help individuals make decisions individuals to make decisions consistent
consistent with their values and with their values and preferences
preferences
The recommendation can be adopted as Policy making will require substantial
policy in most situations debate and involvement of various

stakeholders

For each recommendation it is mentioned whether it is strong or conditional and what the quality of
the supportingevidence was. In the justification section, more data are provided on the considerations
taken into account when formulating the recommendations: balance between desirable and
undesirable effects, certainty of the evidence of effects, certainty in how people value the outcome,
acceptability and feasibility of theintervention. Impact on health equity and resource impact were only
discussed where relevant.
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After finalization of the guideline draft, the review process was initiated. The draft guideline was
published on the ESHRE website, accompanied by the reviewers’ comments form and a short
explanation of the review process. The guideline was open for review between 14 January and 10
February 2019.

To notify interested clinicians, we sent out an invitation to review the guideline by email to all members
of the ESHRE SIG of Reproductive Endocrinology.

Selected reviewers were invited personally by email. These reviewers included:
e Coordinators and deputies of the ESHRE SIG Reproductive Endocrinology and the ESHRE SIG
Reproductive Endocrinology and the ESHRE SIG Quality and Safety in ART.
e (Contactpersonsofpatient organizations across Europe.

e Contactpersonsofinternationaland national societies focused on IVF/ICSl across Europe.
All reviewers are listed in annex 6. The Reviewer comments processing report, including further
information onthe review and a list of all comments per reviewer with the responseformulated by the
GDG will be published on the ESHRE website.

The standard dissemination procedure for all ESHRE guidelines comprises publishing and
announcement.

Each guideline is published on the ESHRE Website and in Human Reproduction Open. The
announcement procedureincludes a news item in “Focus on Reproduction”, a newsflash on the ESHRE
website homepageand ashort presentation at the ESHRE Annual meeting. All participantsin theannual
ESHRE meeting will be informed about the development and release of new guidelines; all related
national societies and patient organizations are informed about the guideline release. They are asked
to encourage local implementation by, for instance, translations or condensed versions, but they are
also offered a website link to the original document.

Patient versions of the guideline will be developed by a subgroup of the GDG together with patient
representatives. The patientversionis a translation of the recommendations in everyday language, with
emphasis on questions important to patients. It aims to help patients understand the guideline’s
recommendations and facilitates clinical decision-making.

To further enhance implementation of the guideline, the members of the GDG, as experts in the field,
will be asked to select recommendations for which they believe implementation will be difficult and
make suggestions for tailor-made implementation interventions (e.g. option grids, flow-charts,
additional recommendations, addition of graphic/visual material to the guideline).
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The current guideline will be considered for revision in 2023 (four years after publication). An
intermediate search for new evidence will be performed two years after publication, which will inform
the GDG of the necessity of an update.

Every care is taken to ensure that this publication is correct in every detail at the time of publication.
However, in the event of errors or omissions, corrections will be published in the web version of this
document, which is the definitive version at all times. This version can be found at
www.eshre.eu/guidelines.
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Annex 6: Stakeholder consultation

As mentioned in the methodology, the guideline draft was open for review for 6 weeks, between 12
February and 26 March 2019. Allreviewers, theircomments and the reply of the guideline development
group are summarized in the review report, which is published on the ESHRE website as supporting
documentation to the guideline. The list of representatives of professional organization, and of
individual experts that provided comments to the guideline are summarized below.

| Representative Organization

| Reviewer Country
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