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KEY MESSAGE
Mild ovarian stimulation for IVF should be considered in all clinical scenarios, as it is as effective as
conventional IVF in terms of pregnancy outcome but safe, better tolerated and less expensive.

ABSTRACT

The practice of ovarian stimulation for IVF is undergoing a fundamental re-evaluation as recent data begin to
successfully challenge the traditional paradigm that ovarian stimulation should be aimed at the retrieval of as many
oocytes as possible, in the belief that this will increase pregnancy rates. An opposing view is that live birth rate should
not be the only end-point in evaluating the success of IVF treatment and that equal emphasis should be placed on
safety and affordability. The International Society for Mild Approaches in Assisted Reproduction (ISMAAR) committee
has carried out an up-to-date literature search, with the evidence being graded according to the University of
Oxford's Centre for Evidence-Based Medicine. The recommendations were formulated taking into account the quality
of evidence on the efficacy, risk and cost of each intervention. ISMAAR recommends adopting a mild approach

to ovarian stimulation in all clinical settings as an increasing body of evidence suggests that mild stimulation is as
effective as conventional stimulation, while being safer and less expensive. Mild ovarian stimulation could replace
conventional stimulation, thus making IVF safer and more accessible worldwide.
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INTRODUCTION

ecommendations on ovarian
stimulation from different
authorities published over
recent years have differed
widely: for example, guidelines from
the American Society for Reproductive
Medicine (ASRM) on ovarian stimulation
for poor responders undergoing
IVF, published in 2018 (Practice
Committee of the American Society
for Reproductive Medicine, 2018)
are not reflected in the more recent
recommendations of the European
Society of Human Reproduction and
Embryology (ESHRE) (Bosch et al.,
2020). Among other guidelines,
a review of evidence with drafted
recommendations was provided to the
World Health Organization (WHO) for
global guideline development (Farquhar
et al., 2017). In addition to these reviews
and statements, a considerable amount
of high-quality literature comparing
mild and conventional approaches in
ovarian stimulation for IVF have been
published, which have the potential
to change practice (TABLE1). Hence,
The International Society for Mild
Approaches in Assisted Reproduction
(ISMAAR) feels that a re-evaluation of its
previous recommendations (Nargund
et al., 2007) is required.

Furthermore, a reappraisal of mild
stimulation IVF (MS-IVF) in the light of
recent data is particularly relevant at a
time when the WHO has recognized
infertility as a global health issue and has
outlined proposals to deliver standard
and affordable fertility care (https://www.
who.int/news-room/fact-sheets/detail/
infertility). More and more attention

is being shifted towards a more global
perspective to make infertility treatment
(especially IVF) universally available and
affordable (Chambers and Fauser, 2021;
Fauser, 2019; Nargund and Fauser, 2020;
Ombelet, 2020; Ombelet and Campo,
2007, Paulson et al., 2016). The absence
of a standardized and safe protocol, along
with variations in the treatment cost and
funding opportunities, have caused gross
inequalities in access to IVF treatment
across nations (Chambers and Fauser,
2021).

REVIEW METHODS

This is a narrative review that is the
basis for ISMAAR recommendations
on ovarian stimulation. The search

method, period, search terms and data
extraction process have been described
in previous systematic reviews on the
efficacy and safety of MS-IVF (Datta

et al., 2020, 2021b). An electronic search
was performed in MEDLINE, Embase,
PubMed and Cochrane Central using the
search terms detailed elsewhere (Datta
et al., 2021b). The search period was
extended until December 2021 and in
the context where randomized controlled
trials (RCT) were lacking, retrospective
cohort studies were included. In this
review, ‘mild stimulation’ has been
defined as a gonadotrophin daily dose of
<150 IU, with or without an oral agent,
usually in a gonadotrophin-releasing
hormone (GnRH) antagonist cycle
(Datta et al., 2020). The outcomes were
compared with conventional IVF where

a dose >150 IU/day was used in GnRH
agonist or antagonist cycles.

The risk of bias, sample size and the
range of confidence intervals (precision)
were taken into consideration to evaluate
the quality of evidence of individual
studies. In addition, the clinical and
statistical heterogeneity were taken

into account in order to assess the
overall quality in previous meta-analyses
(Datta et al., 2020, 2021b). The grade
of recommendation was determined
following guidance from the University
of Oxford's Centre for Evidence-Based
Medicine (CEBM) (OCEBM Levels of
Evidence Working Group 2011), taking
efficacy (pregnancy outcomes) as well
as risks (e.g. cycle cancellation, ovarian
stimulation, cost) into account (TABLE 2).
In this review we first critically appraise
the principles of ovarian stimulation
with reference to both conventional IVF
and MS-IVF, define what the target of
modern-day IVF programmes should be
and give recommendations on ovarian
stimulation in different clinical situations,
highlighting the place of MS-IVF based
on current evidence.

VARIATIONS IN
RECOMMENDATIONS ON
OVARIAN STIMULATION BY
DIFFERENT AUTHORITIES

The ESHRE guideline on ovarian
stimulation accepted that mild
stimulation significantly reduces the risk
of ovarian hyperstimulation syndrome
(OHSS) and recommended GnRH
antagonist protocols in predicted high
responders (Bosch et al., 2020). This
guideline has commented that it is

unclear whether a higher gonadotrophin
dose (over 300 IU per day) is justified in
predicted poor responders. The guideline
group stated that a reduced (lower

than standard) gonadotrophin dose is
probably not recommended in predicted
normal responders as it could potentially
compromise cumulative live birth rate
(LBR) in this group. However, the main
focus of the ESHRE guideline was the
efficacy of individual compounds and
dosages used for ovarian stimulation on
pregnancy outcomes with no discussion
of cost implications, accessibility,
treatment burden and health outcomes
of mother and baby. The ASRM
guideline, on the other hand, advised
using no more than 150 |U/day in poor
responders because this dose appeared
to be as effective as any higher dose,
with less physical and economic burden
on the patients (Practice Committee of
the American Society for Reproductive
Medicine. Electronic address: ASRM@
asrm.org, 2018). The evidence from our
systematic reviews published in 2020-21
supersedes the ESHRE guideline on mild
stimulation (Datta et al., 2020, 2021b).
The other contemporary review by
Farquhar et al. (2017), intended to guide
the WHO, stated: ‘Mild stimulation IVF
cycles with low dose gonadotrophins

in women with a good prognosis can

be used as an alternative to standard

IVF treatment for couples to achieve
acceptable cumulative LBR and reduced
risk of OHSS', and they found insufficient
evidence to use minimal IVF for poor
responders (Farquhar et al., 2017).
However, a targeted stimulation dose was
not specified.

ARE MANY OOCYTES NEEDED
FOR A SUCCESSFUL IVF
PROGRAMME?

The conventional approach is that the
more oocytes retrieved, the higher will be
the cumulative chance of having a baby
(Drakopoulos et al., 2016; Polyzos et al.,
2018; Venetis et al., 2019). This concept
in the mainstream of IVF thinking has
been backed by data from a few widely
quoted national databases that show a
direct correlation between the number
of oocytes and LBR (Steward et al.,

2014; Sunkara et al., 2011). However, the
authors of these papers noted that this
association was not linear with regards
to fresh cycle outcomes and that there
was little or no association at high oocyte
yield (Sunkara et al., 2011); even LBR

has been shown to have an inverse
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TABLE 1 SYSTEMATIC REVIEWS COMPARING MILD/LOW DOSE AND CONVENTIONAL/HIGH-DOSE PROTOCOLS

Systematic review Intervention LBR CLBR CPR OHSS CCR
Poor responders
Song et al., 2016 CC = Gn versus C-IVF &~ o # &~
Practice Committee of the American Society for Reproductive Gn = CCl/let versus C-IVF & &~ #
Medicine. Electronic address ASRM@asrm.org, 2018
Youssef et al., 2018 Lower versus higher dose IVF 4 # B /e
Datta et al., 2020, 2021b Gn = CCllet versus C-IVF > “ > “
Montoya-Botero et al., 2021 Gn = CCl/let versus C-IVF & > > # T

o sk ok ok
Normal and poor responders
Bechtejew et al., 2017 CCllet + Gn versus C-IVF &~ H ~ N H#

sk ok kS
Fan et al., 2017 CC + Gn versus C-IVF e &~ e Peb
Kamath et al., 2017 CCllet = Gn versus C-IVF & e N2
Normal responders
Sterrenburg et al., 2011 Gn only low versus high-dose IVF  # > & /e
Gibreel et al., 2012 CC + Gn versus C-IVF “ B N (O

* *k * sk
Matsaseng et al., 2013 Gn only/CC + Gn versus C-IVF 4 # # N2 T
Datta et al., 2021b Gn = CCllet versus C-IVF e e e N2 T

sekk Hok dkok sekk *
Normal and high responders
Datta et al., 2021b Gn only low versus high-dose IVF <> B e N2 &~

E ok EES S E BT
<> = similar; # = not mentioned; T = high with MS-IVF; { = low with MS-IVF; - = not mentioned; * very low quality of evidence; #* low quality evidence; #** moderate

quality of evidence (as stated by the authors); CC = clomiphene citrate; CCR = cycle cancellation rate; C-IVF = conventional IVF; CLBR = cumulative live birth rate;

CPR = clinical pregnancy rate; Gn = gonadotrophin; LBR = live birth rate; let = letrozole; MS-IVF = mild stimulation IVF; OHSS = ovarian hyperstimulation syndrome;

RCT = randomized controlled trial.

2 No difference with Gn only protocol, high with oral agent incorporated protocol.

b No difference if antagonist was used.

¢ High with 100 1U dose versus 200 IU dose, no difference between 150 IU versus 225 IU dose.

d Based on one RCT.

relationship when the oocyte numbers
exceeded 20 (Steward et al., 2014).
Other more recent papers confirmed
these findings (Magnusson et al., 2018);
the general consensus being that the
LBR graph in fresh cycles flattens when
an optimal number of oocytes (12-15) is
collected (Law et al., 2021).

The explanations as to why the LBR
plateaus, other than a compromised
endometrial receptivity, can be derived
from the studies demonstrating an
increasing number of oocytes with
chromosomal abnormality with high
oocyte yield (Haaf et al., 2009) and a
direct correlation between cytoplasmic
dysmorphism and the number of mature
oocytes (Figueira Rde et al., 2011).

Furthermore, analysis of a large database
showed a declining oocyte utilization rate
(i.e. cumulative LBR per mature oocyte)
with increasing oocyte yield in younger
women (Stoop et al., 2012). This may
suggest that even if the absolute number
of competent oocytes rises, the ratio of
competent embryos to oocytes appears
to drop as the number of oocytes
increases [unpublished results]. As far as
embryo yield is concerned, fresh cycle
LBR have been shown to become static,
or even decline, once four embryos
(Datta et al., 2021a) or five blastocysts
are obtained (Smeltzer et al., 2019).

Cumulative LBR has been recognized as
a better benchmark for IVF success, as it
represents the total potential of achieving

a baby from one cycle of ovarian
stimulation, overcoming the influence
of the number of embryos transferred
or efficiency of embryo selection.
Cumulative LBR has been shown to rise
steadily with increasing oocyte number
(Drakopoulos et al.,, 2016); while some
studies found it plateauing at a higher
oocyte yield, as with fresh cycle LBR
(Magnusson et al., 2018). In an analysis
of large multicentre databases, Polyzos
et al. (2018) showed no decline in

the cumulative LBR with rising oocyte
number. However, this study reported

a slowing of the increment, leading to a
rise from 60% to 70% LBR, as the oocyte
number rose from 18-20 to >25, with a
steady rise in the incidence of moderate
to severe OHSS, reaching 2.96%, even



4 RBMO VOLUME 00 ISSUE 0 2022

TABLE 2 RECOMMENDATIONS WITH LEVEL AND GRADE OF EVIDENCE

ISMAAR recommendations

Level of evidence

Grade of recommenda-
tions?

References

Poor responders: MS-IVF with gonadotrophin dose of <150 U/
day + CCl/letrozole should be considered.

Justification: MS-IVF is associated with comparable pregnancy

outcomes and similar CCR but less stimulation medication and
cost.

la

Multiple RCTs and systematic re-
views. Moderate QoE for pregnan-
cy outcomes, low QoE for CCR
due to clinical heterogeneity.

A

Consistent pregnancy and
cycle cancellation outcomes
from level 1 studies; large live
birth data; low cost.

Datta et al., 2020;
Montoya-Botero et al.,
2021; Song et al., 2016;
Youssef et al., 2018

Natural/natural-modified IVF may be considered for older
women with low ovarian reserve.

Justification: Natural IVF appears to result in comparable preg-
nancy outcomes and is better tolerated with fewer dropouts in
this group of patients.

b
Two small RCTs with wide Cl and
retrospective studies; low QoE.

B

Consistent pregnancy out-
comes from RCT, insufficient
live birth data.

Kim et al., 2009; Morgia,
et al., 2004

Normal responders: MS-IVF with gonadotrophin dose of <150
|IU/day + CCl/letrozole should be considered. Gonadotrophin
dose modification according to BMI may be required.
Justification: MS-IVF is associated with comparable pregnan-
cy outcomes and similar CCR with lower risk of OHSS, less
gonadotrophin requirement and cost.

la
Moderate QoE (low for CCR) due
to clinical heterogeneity.

A/B
Consistent pregnancy
outcomes but data on OHSS

rate and CCR not consistent.

Datta et al., 2021b;
Sterrenburg et al., 2011

High responders: MS-IVF with gonadotrophin dose of <150 U/
day * letrozole and agonist trigger with FAE in presence of high
response need to be considered.

Justification: MS-IVF results in comparable pregnancy out-
comes and similar CCR with lower risk of OHSS.

To+

Two RCTs with narrow Cl. Moder-
ate QoE (clinical heterogeneity).
1b (for in-vitro maturation)

A

Consistent level 1 study out-
comes in terms of efficacy,
lower risk.

Datta et al., 2021b; Vuong
et al., 2020

In-vitro maturation of oocytes could be a potential alternative One RCT (narrow Cl in LBR). B
to conventional ovarian stimulation in selected cases.
Oocyte cryopreservation: Probability of a live birth depends on  2b B Doyle et al., 2016;

the number of oocytes cryopreserved. More than one cycle
with MS-IVF is preferred to intensifying stimulation in one cycle
in low responders.

Justification: Mild stimulation may generate the same propor-
tion of euploid embryos without the adverse effects associated
with high stimulation.

Prospective or retrospective prog-
nostic studies.

Consistent outcomes from
level 2 studies. Anticipated
lower risk profile.

Goldman et al., 2017;
Maslow et al., 2020

Qocyte donation cycles: Oocyte donors do not need to pro-
duce a high number of oocytes to donate to a single recipient
to achieve a success.

Justification: Mild stimulation results in a sufficient number of
oocytes required for a single recipient, while protecting the
donors from the risks of high stimulation.

2b
Large prospective or retrospective
prognostic studies.

B

Multiple large level 2 studies
on the pregnancy outcomes.
Risks derived from both level
1and level 2 studies.

Cobo et al., 2015; Hariton
et al., 2017; Martin et al.,
2010

2 Grade of recommendation according to the University of Oxford's Centre for Evidence-Based Medicine (OCEBM Levels of Evidence Working Group, 2011).

BMI = body mass index; CC = clomiphene citrate; CCR = cycle cancellation rate; Cl = confidence interval; FAE = freeze-all embryos; LBR = live birth rate; MS-IVF = mild

stimulation IVF; OHSS = ovarian hyperstimulation syndrome; QoE = quality of evidence, as described in Cochrane Handbook (Schinemann et al.,, 2022); RCT = rand-

omized controlled trial.

with GnRH agonist trigger (Polyzos et al.,
2018).

Two highly discussed laboratory-based
papers challenge the concept of MS-
IVE. Venetis et al. (2019) in their article
‘Is more better?.." showed more day

3 euploid embryos were associated
with higher oocyte yield and Labarta
et al. (2012) found that ‘moderate’
ovarian stimulation does not increase
the aneuploidy rate in embryos when
compared with embryos obtained
from unstimulated cycles. However,

in a later paper, Labarta et al. (2017)
demonstrated that not only euploid
embryos, but the number of aneuploid
embryos, rises steadily with increasing
ovarian response, with no change in the
euploidy rate. This is reflected in other
recent studies involving trophectoderm
biopsy (as opposed to cleavage-stage
embryos examined by Venetis et al.

(2019)), showing that the proportion

of euploid blastocysts did not change
with the number of oocytes retrieved

or with total gonadotrophin dosage in
any given age group (Barash et al., 2017;
Irani et al., 2020). In an RCT, Arce et al.
(2014) demonstrated a greater oocyte
yield with increasing gonadotrophin dose;
however, they found no changes in the
proportion of high-grade blastocysts with
increasing oocyte yield in both women
with good and low ovarian reserve.

A dose-finding study testing a novel
recombinant FSH demonstrated that
although a higher FSH stimulation dose
resulted in more oocytes being retrieved,
pregnancy chances remained unaltered
(Nyboe Andersen et al., 2017). In a head-
to-head comparison between MS-IVF
and conventional IVF, systematic reviews
of RCTs found that the number (mean
or proportion) of good-quality embryos
was no different, notwithstanding more

oocytes being retrieved with conventional
IVF (Datta et al., 2020, 2021b). None of
the individual RCTs found a difference
among the poor responders (n = 7 RCTs)
or normal responders (n = 6 RCTs);
however, the quality of evidence is low
due to small sample size and clinical
heterogeneity (Datta et al., 2021b).

It can be appreciated that women with
good ovarian reserve usually produce
high numbers of oocytes, despite low
stimulation dose, and those with low
reserve are less likely to elicit the desired
response regardless of the stimulation
dose. It was evident from the study by
Sunkara et al. (2011) that LBR in fresh
cycles peaks at fewer oocytes in younger
women while older women needed

a higher oocyte yield to optimize live
birth. The woman's age influences the
pregnancy outcome independent of the
intensity of ovarian stimulation; a large



study with ‘natural cycle IVF’, where no
ovarian stimulation was used, found that
an increasingly higher number of oocytes
was needed to achieve a live birth as

the woman's age increased (Silber et al.,
2017). In the paper by Polyzos et al.
(2018), a woman's age and body mass
index (BMI) were found to be significant
variables influencing cumulative LBR.
Subsequently, a systematic review on

the number of cocytes optimizing
pregnancy outcome reported that the
oocyte yield and live birth may not have
a direct causal relationship and individual
prognostic factors also influence the
pregnancy outcome (Law et al., 20217).
The study by Labarta et al. (2017) quoted
above also found the gonadotrophin
requirement per oocyte (i.e. ‘ovarian
sensitivity index’) was inversely related

to the number of euploid embryos. In
other words, a high ovarian response
with a low dose of gonadotrophins (low
gonadotrophin use per oocyte), positively
correlates with the number of euploid
embryos. A good ovarian response
despite low ovarian stimulation (high
ovarian sensitivity index) has also been
shown to correlate positively with LBR
(Huber et al., 2013). Therefore, targeting
a high oocyte number by increasing

the stimulation dose by itself does not
improve the prospect of conception.

DIFFERENT OVARIAN
STIMULATION APPROACHES

The practice of ovarian stimulation

has recently become more diverse,

and alongside conventional IVF and its
variations, some contemporary thoughts
and strategies have emerged; some of
which seemingly oppose the concept

of MS-IVF, with others developed with
the intention of reducing the treatment
burden. The ‘one and done’ approach,
for example, favours the maximum
possible ovarian stimulation, aiming

to create one or more children to
‘complete a family’ from one single
oocyte collection (Vaughan et al., 2017).
However, it is currently unknown how
many couples would like to have more
than one child and how many couples
will be capable of achieving this goal. It
has been shown that only 1in 5 women
might be able to produce more than one
child through a single ovarian stimulation
(Vaughan et al., 2017). More worrying

is that, according to a study, around
15-20 oocytes are required to achieve
two children and around 40 oocytes for
more than two children from one oocyte

collection; the same study reported
around 1% incidence of severe OHSS,
even with GnRH agonist ovulation trigger
(Connell et al., 2019). Another approach
is termed as ‘one dose for all’, which has
been supported by RCTs that compared
a fixed 150 IU daily gonadotrophin dose
with ‘individualized dosing’ according

to the ovarian reserve (Oudshoorn

et al., 2017; van Tilborg et al., 2017).
Subsequently, a Cochrane review

did not find an advantage of ovarian
reserve-dependent dose calculation
over a fixed stimulation dose (150 1U/
day) in terms of pregnancy outcomes
(Lensen et al., 2018). In contrast,
another group emphasized the concept
of ‘personalized dosing’ according to
ovarian reserve and a woman's age to
optimize ovarian response (La Marca

et al., 2018). Interestingly, both ‘fixed
dosing” and ‘personalized dosing” have
been found to make no difference when
it comes to pregnancy outcomes, but
both strategies identified an advantage of
further lowering the stimulation (<150 1U/
day) for high responders to reduce the
risk of OHSS (La Marca and Sunkara,
2014; Lensen et al., 2018). In addition,
‘personalized dosing’ claims to prevent
‘under-response’ and thereby, cycle
cancellation by increasing the stimulation
dose (La Marca and Sunkara, 2014). It is
also important to note that, in line with
MS-IVF, the main intention of both ‘one
dose for all" and ‘personalized’ dosing is
to optimize outcome without inflicting
an ‘unnecessarily’ high stimulation dose
that only increases the risk, treatment
burden and cost (La Marca and
Sunkara, 2014; Lensen et al., 2018). Of
note, MS-IVF does not mean a ‘fixed
mild dose’ either, as the protocol also
favours reducing the dose further in
predicted high responders and slightly
adjusting the dose according to BMI to
avoid over- or under-response linked to
BMI (see below). Thus, MS-IVF differs
from the ‘one dose for all’ policy by
allowing further lowering of the intensity
of stimulation for high responders and
differs from ‘personalized dosing’ in that
MS-IVF does not recommend increasing
the dose in women with low ovarian
reserve or advanced age.

SHOULD LIVE BIRTH RATE BE
THE ONLY MEASURE OF A
SUCCESSFUL IVF PROGRAMME?

Understandably, achieving a baby is the
ultimate target of any IVF treatment.
The cumulative LBR, which is widely
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considered to be the actual targeted
outcome of an IVF programme, has been
reported to keep rising over and above
the oocyte cohort, which optimizes the
per-cycle LBR (Drakopoulos et al.,, 2016;
Polyzos et al., 2018). This has often been
cited as an argument against the practice
of mild ovarian stimulation, which does
not produce as many oocytes as with
conventional IVF (Bosch et al., 2020).

In reality, however, so far there is no
evidence that MS-IVF compromises

the cumulative LBR, whether in poor
responders undergoing IVF (Montoya-
Botero et al., 2021), or in normal or high
responders (Datta et al., 2021b). Another
yardstick of cumulative live birth is the
total number of childbirths achieved

in a given period of time: one of the
largest RCTs confirmed cumulative LBR
in Tyear was no different while MS-IVF
was associated with a lower incidence

of OHSS and cost compared with
conventional IVF (Heijnen et al., 2007).

Importantly, not only the cumulative
LBR but also the complications of

IVF treatment, including incidence

of OHSS, thromboembolic events,
bleeding and pain following the oocyte
retrieval procedure, also rise in parallel
with an oocyte yield of above 15-20
(Levi-Setti et al., 2018; Magnusson

et al,, 2018). Consequently, the outlook
is now changing: the outcome of a
successful IVF programme should be
to achieve a full-term, healthy baby
following a safe and uncomplicated IVF
cycle with reduced treatment burden
and cost (Nargund and Datta, 2022).
A GnRH agonist ovulation trigger does
not give licence to stimulate the ovary
indiscriminately, as around a 1-3%
incidence of severe OHSS has been
reported even with an apparently ‘safe’
agonist trigger (Connell et al., 2019;
Polyzos et al., 2018) and it does not
prevent the other complications of high
response described above. Magnusson
et al. (2018) reported cumulative LBR per
aspiration increased up to 20 oocytes
retrieved and then slowed down, while
the incidence of severe OHSS increased
rapidly from around 18 oocytes and
thromboembolic events, although rare,
occurred in particular if 15 or more
oocytes are retrieved. As a result, these
authors called for a balance between
an optimum cumulative LBR, and the
risks associated with high response
(Magnusson et al., 2018). A cumulative
LBR of 53.1% per started cycle, with
judicious use of freeze-all embryos
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(FAE) in the event of high ovarian
response, was obtained with MS-IVF,

with no recorded cases of severe OHSS,
thus achieving an acceptable trade-off
between success and risks (Datta et al.,
2027a). It is becoming increasingly clear
that the definition of success should not
be LBR or cumulative LBR per started
cycle alone but should include other
factors, especially the woman's safety and
wellbeing; but most national ‘success rate
tables’ concentrate solely on pregnancy
and LBR. A scoring system that accounts
for live birth outcome, significant
complications, neonatal outcome and
the cost would be necessary to evaluate
the performance of an IVF programme
holistically (Nargund and Datta, 2022).

WHAT IS MILD OVARIAN
STIMULATION FOR IVF?

Mild ovarian stimulation for IVF is defined
as ‘a protocol in which the ovaries are
stimulated with gonadotrophins, and/

or other pharmacological compounds,
with an intention of limiting the number
of oocytes following stimulation

for IVF' (Zegers-Hochschild et al.,

2017). In practical terms, it denotes
ovarian stimulation for IVF at a daily
gonadotrophin dose of <150 IU, with or
without oral medication (clomiphene
citrate or letrozole) in a GnRH antagonist
cycle. The principle of MS-IVF is neither
rigidly guided by the oocyte number,
nor a fixed daily dose of 150 IU. It is well
recognized that high responders or good
prognosis patients can easily produce
more than seven oocytes despite having
very low stimulation dose; on the other
hand, poor responders are unlikely to
yield seven oocytes regardless of the
intensity of stimulation. Dose adjustment
may be required according to BMI,
which influences the bioavailability

of administered medication (Howles

et al, 2006; Ledger et al., 2011). Good
prognosis women with low BMI (<20 kg/
m?) or women with very high ovarian
reserve such as PCOS may require a dose
of <150 IU, while those with high BMI of
>30 may need a higher dose (up to 225
IU/day) in order to provide an equivalent
response (Borini and Dal Prato, 2005;
Yovich et al., 2012). The concept of mild
stimulation is to achieve a mild response
from the ovaries to encourage healthy,
more competent follicles to develop.

Ovarian reserve has been proposed to
be taken into account while considering
the starting stimulation dose (La Marca

and Sunkara, 2014). While it is evident
that inclusion of anti-Mullerian hormone
(AMH) or antral follicle count (AFC)
improves the age-related prediction

of ovarian response (Broer et al.,

2013), neither is a good predictor of
pregnancy outcome (live birth) (Broer
et al., 2013; lliodromiti et al., 2014).

As shown in the OPTIMIST trial, dose
adjustment according to ovarian reserve
does not alter the LBR (Oudshoorn

et al., 2017; van Tilborg et al., 2017).
Whether AMH- or AFC-based dose
adjustment can reduce the risk of cycle
cancellation is controversial at present;
failure to increase the gonadotrophin
dose with high BMI or setting up a
relatively high dominant follicle number
as the cancellation criterion (<3) might
influence the cycle cancellation rate.
The cut-off number of follicles for cycle
cancellation is rather arbitrary at present,
as there is insufficient evidence to expect
poor pregnancy outcomes if <3 follicles
develop following ovarian stimulation

(Biljan et al., 2000).

Various oral compounds that augment
endogenous FSH secretion have been
tried in combination with gonadotrophins
in IVF cycles, with the aim of reducing
the total amount of gonadotrophin used.
Clomiphene citrate and letrozole are the
two most commonly used compounds.
Several systematic reviews and meta-
analyses of RCT have confirmed that

the addition clomiphene citrate or
letrozole reduces the gonadotrophin
consumption in women with predicted
normal, poor or high response, with an
added advantage of a reduction in the
incidence of OHSS (Bechtejew et al.,
2017; Datta et al., 2021b; Kamath et al.,
2017) and treatment cost (Aleyamma

et al., 2011; Mukherjee et al., 2012; Ragni
et al., 2012). These systematic reviews
did not find any reduction in the LBR
per randomization by the addition of
clomiphene citrate or letrozole (TABLE 1).
One RCT with only clomiphene citrate
showed similar LBR when compared with
a high-dose gonadotrophin regimen in
predicted poor responders in IVF (Ragni
et al., 2012). Despite fewer oocytes
being collected with mild stimulation
protocols using oral compounds (Kamath
et al., 2017), the high-grade embryo

yield (Datta et al., 2021b), as well as the
cumulative LBR (Liu et al., 2020), have
been found to be similar. Concern has
been expressed that the risk of cycle
cancellation is higher with a stimulation
protocol using oral medications

(Gibreel et al., 2012; Kamath et al.,
2017). However, the cycle cancellation
rates are found to be no different from
conventional IVF when data from the
early studies that did not use antagonist
to suppress spontaneous LH surge were
excluded from the meta-analyses (Datta
et al., 2021b; Gibreel et al., 2012).

OVARIAN STIMULATION FOR
WOMEN WITH DIFFERENT
RESPONSE CATEGORIES IN IVF

Normal responders

Both GnRH agonist and antagonist
protocols seem to be equally effective,
but antagonist cycles are associated

with a lower risk of OHSS in the event

of unexpected high response (Lambalk
et al., 2017). An earlier systematic review
and meta-analysis (Sterrenburg et al.,
2011) indicated 150 IU/day as the optimal
daily dose of recombinant FSH (rFSH) in
presumed normal responders younger
than 39 years undergoing IVF. Based on
evidence from this systematic review,
which found a higher cycle cancellation
rate (CCR) with 100 IU daily dose,

the ESHRE guideline recommended a
gonadotrophin dose of 150 IU or higher
for this category of women, to improve
the cumulative pregnancy outcomes
(Bosch et al,, 2020). However, the same
meta-analysis by Sterrenburg et al. (2011)
found no difference in pregnancy rates,
CCR or mean number of cryopreserved
embryos when daily 150 IU was compared
with any higher dose. Apart from one
(Matsaseng et al., 2013), subsequent
systematic reviews and meta-analyses of all
RCTs (1ABLE 1) comparing between <150 U
daily gonadotrophin with or without oral
medications and a higher gonadotrophin
dose found the latter offered no
advantage (moderate quality of evidence),
including in cumulative pregnancy
outcomes, while the lower dose (<150
IU/day) was associated with comparable
CCR (low quality of evidence), but

lower risk of OHSS, less requirement

for gonadotrophins (moderate quality of
evidence) (TaBLE 2) and lower treatment
cost (TABLE 3).

Poor responders

There is no standard universally accepted
treatment protocol for poor responders
in IVF (Patrizio et al., 2015); despite
different modifications of conventional
stimulation protocols that have been
attempted, there is no evidence of
consistent improvement in the pregnancy
outcomes (Vaiarelli et al., 2018). Various



TABLE 3 TREATMENT COST: MILD VERSUS CONVENTIONAL IVF

Study Cost: MS-IVF

Cost: Conventional IVF

Poor responders

Ragni et al., 2012 €81,294 per live birth

€113,107 per live birth

van Tilborg et al., 2017 €5289 €6397
Normal responders

Heijnen et al., 2007 €8333 €10,745
Lou and Huang, 2010 €136 €2160

Mukherjee et al, 2012 Mild stimulation: 34% cost saving

Aleyamma et al., 2011

IVF with CC continued until trigger without GnRH antagonist/agonist costs: $675

High responders

Oudshoorn et al., 2017 €4622

€4714

CC = clomiphene citrate; GnRH = gonadotrophin-releasing hormone; MS-IVF = mild stimulation IVF.

definitions to select the ‘poor responder’
population, as well as variations in

the treatment protocols including the
adjuvant therapies, have only introduced
heterogeneity across the studies.

Different high doses of gonadotrophins
have been tried with no apparent benefit
on the pregnancy outcomes (moderate
quality of evidence) (TaBLE 2). The evidence
on cycle cancellation is conflicting (TABLE 1):
some meta-analyses of RCT showed
higher CCR with mild IVF (Kamath et al.,
2017; Montoya-Botero et al., 2021; Youssef
et al., 2018), while other meta-analyses
found no difference (Datta et al., 2021b;
Fan et al., 2017, Song et al., 2016). The
gonadotrophin requirement was less with
MS-IVF (Datta et al., 2021b; Kamath,

et al., 2017; Youssef et al., 2018); the

RCT by Ragni et al. (2012) reported a
clomiphene citrate only regimen to be
less expensive with no difference in LBR.
The other RCT that compared the cost
between MS-IVF and conventional IVF
found the same (TABLE 3).

Natural/natural-modified (N/NM)
protocols have a role in treating poor
responders, particularly in older
women with low ovarian reserve. It is
thought that the pregnancy outcome
of this prognostic group remains poor,
regardless of the treatment protocols
or any addition of adjuvants (Vaiarelli
et al., 2018). N/NM-IVF has been found
to achieve pregnancy rates or LBR
comparable to those of conventional
high-dose regimens in women with
previous poor response in randomized
trials available till date (Kim et al,,
2009; Morgia et al., 2004), with the
former being less intense, and these
protocols are better tolerated by patients

(Hojgaard et al., 2001) and can be
repeated for ‘embryo banking’ to try to
improve the pregnancy outcome.

High responders

The GnRH antagonist protocol is
preferred to agonist down-regulation,
not only because the antagonist protocol
requires less gonadotrophin and reduces
the risk of OHSS (Al-Inany et al., 2016;
Lambalk et al., 2017), but it also leaves
the option of GnRH agonist trigger
open, in case of high ovarian response.
Two large RCT compared milder versus
standard dose IVF in high responders:
one defined a delayed start with 150 U
gonadotrophin in an antagonist protocol
as ‘'mild” and a 150 U dose on a long
down-regulation protocol as conventional
IVF (Casano et al.,, 2012); the other

RCT compared daily doses of 150 1U
and 100 IU, both in antagonist protocols
(Oudshoorn et al., 2017). Individually,
these trials found no difference in LBR
and cumulative LBR; a meta-analysis of
the pooled data also confirmed the same
(moderate quality of evidence); however,
the milder stimulation was associated
with a lower incidence of OHSS, lower
gonadotrophin use and the number of
oocytes retrieved was not significantly
different (Datta et al., 2021b) (TABLE

2). The only RCT comparing the cost
reported no difference in the expense
when the <150 IU dose was used
(Oudshoorn et al., 2017).

Letrozole has been employed in expected
hyper-responders, including women

with PCOS or in women with oestrogen-
sensitive cancer. Two small RCT with
varied letrozole-based protocols

found the addition of letrozole to the
standard antagonist protocol resulted in
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comparable LBR with no incidence of
moderate to severe OHSS (Tshzmachyan
and Hambartsoumian, 2020; Yang

et al, 2019). The RCT by Tshzmachyan
and Hambartsoumian (2020) reported

a reduced gonadotrophin requirement
when letrozole was added to 150 U

daily gonadotrophin. One retrospective
study with PCOS patients (n = 181) found
no difference in pregnancy rate and
OHSS by adding letrozole when serum
oestradiol concentration exceeded 4000
pg/ml (Chen et al., 2018), while another
retrospective study of 125 women with
PCQOS reported improved pregnancy
outcomes with no occurrence of

OHSS in either group (D'’Amato et al.,
2018). Addition of letrozole increases

the likelihood of having fresh embryo
transfers (D'Amato et al., 2018).

GnRH agonist trigger followed by ‘freeze-
all’ has been shown to reduce OHSS by
multiple RCTs and meta-analysis of the
pooled data from those trials (Mourad

et al., 2017; Youssef et al., 2014). If
agonist trigger is used, FAE seems to

be essential: not only because the
pregnancy rate has been shown to be
compromised with fresh embryo transfer
(Roque et al., 2019; Youssef et al., 2014),
but also the risk of OHSS is not reduced
when a small dose of HCG (such as a
1500 IU single dose) is added to reinforce
luteal phase support (Youssef et al.,
2014). A gonadotrophin dose of <150
IU/day and lower than standard dose of
HCG (Nargund et al.,, 2007) could be a
safer way when a fresh embryo transfer is
contemplated.

In-vitro maturation (IVM) can be a useful
alternative in high-responder groups. An
approach referred to as ‘natural cycle IVF
with VM for immature oocytes collected
(natural IVF/M)" or ‘mild stimulation IVF
with IVM for immature oocytes collected
(mild IVF/M)’ reported acceptable
pregnancy rates and LBR (Chian et al.,
2004; Lim et al., 2007, 2009). A recent
RCT reported comparable LBR and
cumulative ongoing pregnancy rates when
IVM was compared with conventional
ovarian stimulation (Vuong et al., 2020).
IVM could be the first line of treatment
before considering ovarian stimulation for
women who have a genetic predisposition
to developing OHSS (as noted among
cases who were reported to have had
OHSS despite agonist trigger and freeze-
all) and in those who are undergoing IVF
with oestrogen-sensitive cancer (Chian

et al., 2013, 2019).
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OVARIAN STIMULATION
FOR OOCYTE/EMBRYO
CRYOPRESERVATION

The aim of oocyte or embryo
cryopreservation for social or medical
reasons is to obtain a targeted number
of oocytes that could give a reasonable
probability of at least one child in the
future. The probability of live birth
correlates with ovarian ‘response’, which
is not synonymous with the ovarian
‘stimulation” dose. For example, a good
oocyte yield despite a low stimulation
dose would indicates high ‘ovarian
sensitivity index’ (see above). Both
ovarian response and the absolute
number of euploid embryos relate to the
age of the woman, her ovarian reserve
and ovarian stromal blood flow, but not
to stimulation dose (Popovic-Todorovic
et al.,, 2003; Venetis et al., 2019). As
mentioned earlier, neither euploidy
rates nor pregnancy rates correlate with
gonadotrophin dose (Barash et al., 201/;
Irani et al., 2020; Sekhon et al., 2017;
Venetis et al., 2019).

The survival of mature oocytes following
thawing is now estimated to be
approximately 95% for women <35 years
of age and around 82-85% in women
aged 36 years or older (Cobo et al., 2016).
Age and ovarian reserve need to be taken
into account when counselling women
prior to oocyte cryopreservation (Maslow
et al., 2020). To achieve the same chance
of live birth, younger women require fewer
oocytes (Goldman et al., 2017; Maslow

et al,, 2020); data from multiple studies
found that 10 mature vitrified oocytes
give 60-70% probability of a baby in the
future in women <35 years of age (Doyle
et al., 2016; Goldman et al., 2017). With
advancing age, as the quantity and quality
of oocytes drop, women may require
more than one cryopreservation cycle to
achieve the targeted oocyte number for
their age (Maslow et al., 2020). The use
of agonist trigger and freeze-all should not
encourage adoption of a ‘one and done’
policy and attempting to obtain as many
oocytes as possible from one cycle by
increasing the stimulation dose, as cases
of OHSS have been reported even after
agonist trigger and FAE (Santos-Ribeiro

et al., 2015).

OVARIAN STIMULATION FOR
OOCYTE DONORS

Oocyte donors are a unique subset
of women who generally come from a

young and fertile population. Hence,

the oocyte quality of the donors is
regarded as optimal, with the highest
LBR per oocyte or ‘oocyte to baby

rate’ (Patrizio and Sakkas, 2009). A

large dataset reported 6.5% LBR per
oocyte among oocyte donors; about 15
oocytes were needed to achieve a live
birth in a setting of conventional ovarian
stimulation (Cobo et al.,, 2015). Some
oocyte donors with a proven fecundity
(more than one baby born from the
donated oocytes) represent the best
prognosis donors, with even higher LBR
per oocyte than the average of oocyte
donors (Martin et al., 2010). These
donors do not need a high number of
oocytes to ensure a reasonable success
in the recipient (Martin et al., 2010). Like
oocyte cryopreservation (Maslow et al.,
2020), the number of oocytes needed to
maintain the same probability of live birth
rises with advancing age of the donor. A
study reported significantly improved LBR
when >10 mature oocytes or embryos
were obtained, but no further increase
in the LBR with the yield of >20 mature
oocytes (compared with 10-15 mature
oocytes) (Hariton et al., 2017). Another
study of almost 3500 donor cycles found
the cumulative LBR ranged between 65%
and 82% when the donors produced
15-20 oocytes (Cobo et al.,, 2015). The
same study showed the increment in the
overall LBR slowed down, approximately
5% for every five oocytes, when in excess
of 20 oocytes were obtained (Cobo

et al.,, 2015); hence, it appears that
targeting an oocyte number above 15-20
oocytes in one cycle would certainly
expose the oocyte donors to the risk

of OHSS (Magnusson et al., 2018) and
other risks of over-stimulation mentioned
above, for little extra benefit. It is of
utmost importance to protect oocyte
donors from untoward events of over-
stimulation as they choose to undertake
treatment altruistically (Pennings,

2020). As far as the stimulation dose

is concerned, a recent analysis of 8627
‘donor-recipient’ cycles from the Society
for Assisted Reproductive Technology
(SART) database confirms a negative
correlation between the stimulation
doses and LBR (Shaia et al., 2020).

An ideal donor cycle also needs to be
simple and convenient for the donor,
without incurring high cost to the
recipient. Use of a moderate dose of
long-acting gonadotrophin appears to

be as effective as daily gonadotrophin
(Pouwer et al., 2015) in autologous oocyte

cycles; a single injection of corifollitropin
alfa (150-180 pg) in the first week of
stimulation has been shown to increase
donor satisfaction (Requena et al., 2013).
Oral progestogens have been introduced
to replace GnRH antagonist injections,
both in donor cycles (Begueria et al.,
2019; Martinez et al., 2019) and in
treating infertile couples and have been
found to be a more convenient and

less expensive method for endogenous
LH suppression with equivalent efficacy
(Cui et al., 2021). Although a recent
systematic review found a lower
incidence of OHSS with progesterone
priming, higher requirement of
gonadotrophin stimulation (Cui et al.,
2021), and RCT evidence of lower
pregnancy rate among the oocyte
recipients (Begueria et al., 2019) has
cast doubt on the use of progesterone-
primed protocols at present (Martinez
et al., 2021).

Properly selected oocyte donors usually
produce sufficient oocytes to give a good
chance of success for one recipient
and mild ovarian stimulation can meet
this target; donors are often subjected
to high stimulation aimed at producing
a large number of oocytes in order to
distribute them between more than
one recipient. This strategy could be
detrimental to the donor's wellbeing
(Pennings, 2020).

CONCLUSION

In 2010, a review was published

adopting a SWOT (strength-weakness—
opportunity-threat) analysis of mild

IVF and a prediction was made about
which direction it would go over the
next 10 years (Fauser et al., 2010). Of
note, most of the weaknesses of MS-IVF
perceived 10 years ago have not been
proved to be weaknesses: for example,
despite lower oocyte yield, the number
of good-quality embryos has been shown
to be equivalent to that of conventional
IVF and there are emerging data that
the per-cycle or cumulative LBR are not
compromised with MS-IVF (Datta et al.,
2021b; Montoya-Botero et al., 2021). It

is yet to be confirmed whether CCR is
higher with MS-IVF, bearing in mind that
what is classed as ‘too low’ a response for
a conventional IVF programme may be
deemed as an acceptable response for
MS-IVF. The laboratory technologies have
improved over the last decade and the
clinics are now comfortable in managing
antagonist cycles. However, most of the



‘threats’ of MS-IVF described 10 years
ago (Fauser et al., 2010) still exist: many
clinicians are still keen to collect a large
number of oocytes and as a result patient
expectations are often focused on egg
numbers rather than egg quality. The
literature has been enriched by more
convincing data from multiple RCTs and
analyses of large databases that support
the use of mild ovarian stimulation in

all clinical settings, including for cocyte
preservation and oocyte donation cycles.

Our recommendation of mild
approaches in ovarian stimulation is
based on the evidence of equivalent
success rate to conventional high
stimulation with a higher safety profile,
better patient experience and lower cost,
which is now thought to be the sine qua
non of a successful IVF programme.

If adequate response is not achieved,
repeated IVF cycles could be a safer and
a better way of increasing the success
rates.

A recent ltalian survey noted a slight
change in practices of stimulation doses,
in the direction from high to medium
range, since the publication of the
OPTIMIST trial (Papaleo et al., 2021).
We hope, with recent evidence and
recommendations from scientific bodies,
this change will gain momentum. The
mild approach to ovarian stimulation
appears to be the way forward to bring
IVF within the reach of vast economically
underprivileged populations around the
globe, and its better safety profile could
be an added advantage in situations
where high levels of cycle monitoring are
not feasible.

REFERENCES

Al-Inany, HG., Youssef, M.A., Ayeleke, RO.,
Brown, J., Lam, W.S., Broekmans, F.J.
Gonadotrophin-releasing hormone
antagonists for assisted reproductive
technology. Cochrane Database Syst. Rev.
2016; 4CD001750

Aleyamma, T.K., Kamath, M.S., Muthukumar, K.,
Mangalaraj, A.M., George, K. Affordable ART: a
different perspective. Hum. Reprod. 2011; 26:
3312-3318

Arce, J.C., Andersen, A.N., Fernandez-Sanchez,
M., Visnova, H., Bosch, E., Garcia-Velasco, J.A,,
Barri, P, de Sutter, P, Klein, B.M., Fauser, B.C.
Ovarian response to recombinant human
follicle-stimulating hormone: a randomized,
antimullerian hormone-stratified, dose-
response trial in women undergoing in vitro
fertilization/intracytoplasmic sperm injection.
Fertil. Steril. 2014, 102: 1633-1640

Barash, O.0., Hinckley, M.D., Rosenbluth, E.M.,
Ivani, KA., Weckstein, L.N. High gonadotropin
dosage does not affect euploidy and
pregnancy rates in IVF PGS cycles with single
embryo transfer. Hum. Reprod. 2017; 32:
2209-2217

Bechtejew, T.N., Nadai, M.N., Nastri, C.O,,
Martins, W.P. Clomiphene citrate and letrozole
to reduce follicle-stimulating hormone
consumption during ovarian stimulation:
systematic review and meta-analysis.
Ultrasound Obstet. Gynecol. 2017; 50: 315-323

Begueria, R., Garcia, D., Vassena, R., Rodriguez, A.
Medroxyprogesterone acetate versus ganirelix
in oocyte donation: a randomized controlled
trial. Hum. Reprod. 2019; 34: 872-880

Biljan, M.M., Buckett, W.M., Dean, N., Phillips,
S.J., Tan, S.L. The outcome of IVF-embryo
transfer treatment in patients who develop
three follicles or less. Hum. Reprod. 2000; 15:
2140-2144

Borini, A., Dal Prato, L. Tailoring FSH and LH
administration to individual patients. Reprod.
Biomed. Online 2005; 11: 283-293

Bosch, E., Broer, S., Griesinger, G., Grynberg,

M., Humaidan, P, Kolibianakis, E., Kunicki, M.,
La Marca, A, Lainas, G., Le Clef, N. ESHRE
guideline: ovarian stimulation for IVF/ICSI.
Hum. Reprod. Open 2020; 2020: hoaa009

Broer, S.L., van Disseldorp, J., Broeze, KA.,
Dolleman, M., Opmeer, B.C., Bossuyt, P,
Eijkemans, M.J., Mol, BW., Broekmans, F.J.
IMPORT study group. Added value of ovarian
reserve testing on patient characteristics
in the prediction of ovarian response and
ongoing pregnancy: an individual patient data
approach. Hum. Reprod. Update 2013; 19:
26-36

Casano, S., Guidetti, D., Patriarca, A., Pittatore,
G., Gennarelli, G., Revelli, A. MILD ovarian
stimulation with GnRH-antagonist vs. long
protocol with low dose FSH for non-PCO high
responders undergoing IVF: a prospective,
randomized study including thawing cycles. J.
Assist. Reprod. Genet. 2012; 29: 1343-1351

Chambers, G.M., Fauser, B. Access to ART
treatment and gender equality. Reprod.
Biomed. Online 2021; 42: 687-690

Chen, Y, Yang, T, Hao, C., Zhao, J. A
retrospective study of letrozole treatment
prior to human chorionic gonadotropin
in women with polycystic ovary syndrome
undergoing in vitro fertilization at risk of

RBMO VOLUME 00 ISSUE 0 2022 9

ovarian hyperstimulation syndrome. Med. Sci.
Monit. 2018; 24: 4248-4253

Chian, R.C., Buckett, W.M., Abdul Jalil, A.K., Son,
WY., Sylvestre, C., Rao, D., Tan, S.L. Natural-
cycle in vitro fertilization combined with in
vitro maturation of immature oocytes is a
potential approach in infertility treatment.
Fertil. Steril. 2004; 82: 1675-1678

Chian, R.C., Uzelac, PS., Nargund, G. In vitro
maturation of human immature oocytes for
fertility preservation. Fertil. Steril. 2013; 99:
1173-1181

Chian, RC., Wang, L., Yang, ZY. Strategies of
infertility treatment with human immature
oocytes. Reprod. Dev. Med. 2019; 4: 237-248

Cobo, A., Garcia-Velasco, J.A., Coello, A.,
Domingo, J., Pellicer, A., Remohi, J. Oocyte
vitrification as an efficient option for elective
fertility preservation. Fertil. Steril. 2016; 105:
755-764

Cobo, A., Garrido, N., Pellicer, A., Remohi, J.
Six years’ experience in ovum donation
using vitrified oocytes: report of cumulative
outcomes, impact of storage time, and
development of a predictive model for oocyte
survival rate. Fertil. Steril. 2015; 104: 1426-1434

Connell, MT,, Richter, K.S., Devine, K., Hill, M.J,,
DeCherney, A.H., Doyle, J.O., Tucker, M.J,,
Levy, M.J. Larger oocyte cohorts maximize
fresh IVF cycle birth rates and availability
of surplus high-quality blastocysts for
cryopreservation. Reprod. Biomed. Online
2019; 38: 711-723

Cui, L, Lin, Y., Wang, F, Chen, C. Effectiveness
of progesterone-primed ovarian stimulation
in assisted reproductive technology: a
systematic review and meta-analysis. Arch.
Gynecol. Obstet. 2021; 303: 615-630

D'Amato, G., Caringella, A.M., Stanziano, A.,
Cantatore, C., Palini, S., Caroppo, E. Mild
ovarian stimulation with letrozole plus fixed
dose human menopausal gonadotropin prior
to IVF/ICSI for infertile non-obese women
with polycystic ovarian syndrome being pre-
treated with metformin: a pilot study. Reprod.
Biol. Endocrinol. 2018; 16: 89

Datta, A.K., Campbell, S., Felix, N., Singh, J.S.H.,
Nargund, G. Oocyte or embryo number
needed to optimize live birth and cumulative
live birth rates in mild stimulation IVF cycles.
Reprod. Biomed. Online 2021a; 43: 223-232

Datta, A.K., Maheshwari, A., Felix, N., Campbell,
S., Nargund, G. Mild versus conventional
ovarian stimulation for IVF in poor, normal
and hyper-responders: a systematic review
and meta-analysis. Hum. Reprod. Update
2021b; 27: 229-253

Datta, A.K., Maheshwari, A., Felix, N., Campbell,
S., Nargund, G. Mild versus conventional
ovarian stimulation for IVF in poor
responders: a systematic review and meta-
analysis. Reprod. Biomed. Online 2020; 41:
225-238

Doyle, J.O., Richter, K.S., Lim, J., Stillman, R.J.,
Graham, J.R., Tucker, M.J. Successful elective
and medically indicated oocyte vitrification
and warming for autologous in vitro
fertilization, with predicted birth probabilities
for fertility preservation according to number
of cryopreserved oocytes and age at retrieval.
Fertil. Steril. 2016; 105: 459-466

Drakopoulos, P, Blockeel, C., Stoop, D., Camus,
M., de Vos, M., Tournaye, H., Polyzos, N.P.
Conventional ovarian stimulation and single
embryo transfer for IVF/ICSI. How many


http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0001
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0001
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0001
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0001
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0001
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0001
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0002
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0002
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0002
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0002
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0003
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0003
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0003
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0003
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0003
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0003
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0003
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0003
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0003
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0004
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0004
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0004
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0004
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0004
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0004
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0005
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0005
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0005
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0005
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0005
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0005
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0006
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0006
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0006
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0006
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0007
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0007
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0007
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0007
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0007
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0008
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0008
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0008
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0009
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0009
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0009
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0009
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0009
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0010
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0010
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0010
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0010
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0010
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0010
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0010
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0010
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0010
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0011
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0011
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0011
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0011
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0011
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0011
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0011
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0012
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0012
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0012
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0013
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0013
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0013
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0013
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0013
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0013
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0013
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0014
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0014
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0014
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0014
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0014
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0014
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0015
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0015
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0015
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0015
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0016
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0016
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0016
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0017
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0017
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0017
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0017
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0017
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0018
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0018
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0018
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0018
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0018
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0018
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0019
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0019
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0019
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0019
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0019
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0019
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0019
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0020
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0020
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0020
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0020
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0020
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0021
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0021
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0021
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0021
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0021
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0021
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0021
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0021
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0022
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0022
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0022
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0022
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0022
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0023
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0023
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0023
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0023
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0023
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0023
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0024
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0024
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0024
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0024
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0024
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0024
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0025
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0025
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0025
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0025
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0025
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0025
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0025
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0025
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0026
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0026
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0026
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0026

10 RBMO VOLUME 00 ISSUE 0 2022

oocytes do we need to maximize cumulative
live birth rates after utilization of all fresh
and frozen embryos? Hum. Reprod. 2016; 31:
370-376

Fan, Y., Zhang, X., Hao, Z., Ding, H., Chen,
Q,, Tian, L. Effectiveness of mild ovarian
stimulation versus GnRH agonist protocol
in women undergoing assisted reproductive
technology: a meta-analysis. Gynecol.
Endocrinol. 2017; 33: 746-756

Farquhar, C., Marjoribanks, J., Brown, J.,
Fauser, B., Lethaby, A., Mourad, S., Rebar, R.,
Showell, M., van der Poel, S. Management of
ovarian stimulation for IVF: narrative review
of evidence provided for World Health
Organization guidance. Reprod. Biomed.
Online 2017; 35: 3-16

Fauser, B.C. Towards the global coverage of a
unified registry of IVF outcomes. Reprod.
Biomed. Online 2019; 38: 133-137

Fauser, B.C., Nargund, G., Andersen, A.N.,
Norman, R., Tarlatzis, B., Boivin, J., Ledger,
W. Mild ovarian stimulation for IVF: 10 years
later. Hum. Reprod. 2010; 25: 2678-2684

Figueira Rde, C., Braga, D.P, Semiao-Francisco,
L., laconelli, AJr.,, Borges, E. Jr. Oocyte yield
and dysmorphisms as indicators of biological
efficiency in intracytoplasmic sperm injection
cycles. Hum. Fertil. (Camb.) 2011; 14: 41-47

Gibreel, A., Maheshwari, A., Bhattacharya, S.
Clomiphene citrate in combination with
gonadotropins for controlled ovarian
stimulation in women undergoing in vitro
fertilization. Cochrane Database Syst. Rev.
2012; 11CD008528

Goldman, R.H., Racowsky, C., Farland, LV,
Munne, S., Ribustello, L., Fox, J.H. Predicting
the likelihood of live birth for elective oocyte
cryopreservation: a counselling tool for
physicians and patients. Hum. Reprod. 2017;
32: 853-859

Haaf, T.,, Hahn, A., Lambrecht, A., Grossmann,
B., Schwaab, E., Khanaga, O., Hahn, T., Tresch,
A., Schorsch, M. A high oocyte yield for
intracytoplasmic sperm injection treatment
is associated with an increased chromosome
error rate. Fertil. Steril. 2009; 91: 733-738

Hariton, E., Kim, K., Mumford, S.L., Palmor, M.,
Bortoletto, P, Cardozo, E.R., Karmon, A.E.,
Sabatini, M.E., Styer, A.K. Total number of
oocytes and zygotes are predictive of live
birth pregnancy in fresh donor oocyte in vitro
fertilization cycles. Fertil. Steril. 2017; 108:
262-268

Heijnen, E.M., Eijkemans, M.J., De Klerk, C.,
Polinder, S., Beckers, N.G., Klinkert, E.R.,
Broekmans, F.J., Passchier, J., Te Velde, E.R,,
Macklon, N.S. A mild treatment strategy for
in-vitro fertilisation: a randomised non-
inferiority trial. Lancet 2007; 369: 743-749

Hojgaard, A., Ingerslev, H.J., Dinesen, J. Friendly
IVF: patient opinions. Hum. Reprod. 2001; 16:
1391-1396

Howles, C.M., Saunders, H., Alam, V., Engrand,
P, Treatment, F.S.H. Guidelines Clinical
Panel. Predictive factors and a corresponding
treatment algorithm for controlled ovarian
stimulation in patients treated with
recombinant human follicle stimulating
hormone (follitropin alfa) during assisted
reproduction technology (ART) procedures.
An analysis of 1378 patients. Curr. Med. Res.
Opin. 2006; 22: 907-918

Huber, M., Hadziosmanovic, N., Berglund, L.,
Holte, J. Using the ovarian sensitivity index to

define poor, normal, and high response after
controlled ovarian hyperstimulation in the
long gonadotropin-releasing hormone-agonist
protocol: suggestions for a new principle to
solve an old problem. Fertil. Steril. 2013; 100:
1270-1276

lliodromiti, S., Kelsey, TW., Wu, O., Anderson,
R.A., Nelson, S.M. The predictive accuracy
of anti-Mullerian hormone for live birth after
assisted conception: a systematic review and
meta-analysis of the literature. Hum. Reprod.
Update 2014; 20: 560-570

Irani, M., Canon, C., Robles, A., Maddy, B.,
Gunnala, V., Qin, X, Zhang, C., Xu, K.,
Rosenwaks, Z. No effect of ovarian stimulation
and oocyte yield on euploidy and live birth
rates: an analysis of 12 298 trophectoderm
biopsies. Hum. Reprod. 2020; 35: 1082-1089

Kamath, M.S., Maheshwari, A., Bhattacharya,
S., Lor, KY., Gibreel, A. Oral medications
including clomiphene citrate or aromatase
inhibitors with gonadotropins for controlled
ovarian stimulation in women undergoing in
vitro fertilisation. Cochrane Database Syst.
Rev. 2017; 11CD008528

Kim, C.H., Kim, S.R., Cheon, Y.P, Kim, S.H.,
Chae, H.D., Kang, B.M. Minimal stimulation
using gonadotropin-releasing hormone
(GnRH) antagonist and recombinant human
follicle-stimulating hormone versus GnRH
antagonist multiple-dose protocol in low
responders undergoing in vitro fertilization/
intracytoplasmic sperm injection. Fertil. Steril.
2009; 92: 2082-2084

La Marca, A., Sunkara, S.K. Individualization of
controlled ovarian stimulation in IVF using
ovarian reserve markers: from theory to
practice. Hum. Reprod. Update 2014; 20:
124-140

La Marca, A., Blockeel, C., Bosch, E., Fanchin,
R., Fatemi, H.M., Fauser, B.C., Garcia-Velasco,
J.A., Humaidan, P, Tarlatzis, B.C., Nelson, S.M.
Individualized FSH dosing improves safety
and reduces iatrogenic poor response while
maintaining live-birth rates. Hum. Reprod.
2018; 33: 982-983

Labarta, E., Bosch, E., Alama, P, Rubio, C.,
Rodrigo, L., Pellicer, A. Moderate ovarian
stimulation does not increase the incidence of
human embryo chromosomal abnormalities in
in vitro fertilization cycles. J. Clin. Endocrinol.
Metab. 2012; 97: E1987-E1994

Labarta, E., Bosch, E., Mercader, A., Alama,
P, Mateu, E., Pellicer, A. A higher ovarian
response after stimulation for IVF is related to
a higher number of euploid embryos. Biomed.
Res. Int. 2017; 20175637923

Lambalk, C.B., Banga, F.R., Huirne, J.A,, Toftager,
M., Pinborg, A., Homburg, R., van der Veen,
F., van Wely, M. GnRH antagonist versus long
agonist protocols in IVF: a systematic review
and meta-analysis accounting for patient type.
Hum. Reprod. Update 2017; 23: 560-579

Law, Y.J., Zhang, N., Kolibianakis, E.M., Costello,
M.F.,, Keller, E., Chambers, G.M., Venetis,
C.A. Is there an optimal number of oocytes
retrieved at which live birth rates or
cumulative live birth rates per aspiration are
maximized after ART? A systematic review.
Reprod. Biomed. Online 2021; 42: 83-104

Ledger, W.L., Fauser, B.C., Devroey, P, Zandvliet,
A.S., Mannaerts, B.M. Corifollitropin alfa doses
based on body weight: clinical overview of
drug exposure and ovarian response. Reprod.
Biomed. Online 2011; 23: 150-159

Lensen, S.F., Wilkinson, J., Leijdekkers, J.A.,
La Marca, A., Mol, BW.J., Marjoribanks, J.,
Torrance, H., Broekmans, F.J. Individualised
gonadotropin dose selection using markers
of ovarian reserve for women undergoing in
vitro fertilisation plus intracytoplasmic sperm
injection (IVF/ICSI). Cochrane Database Syst.
Rev. 2018; 2CD012693

Levi-Setti, PE., Cirillo, F.,, Scolaro, V., Morenghi, E.,
Heilbron, F., Girardello, D., Zannoni, E., Patrizio,
P. Appraisal of clinical complications after
23,827 oocyte retrievals in a large assisted
reproductive technology program. Fertil.
Steril. 2018; 109: 1038-1043

Lim, J.H., Yang, S.H., Chian, R.C. New alternative
to infertility treatment for women without
ovarian stimulation. Reprod. Biomed. Online
2007; 14: 547-549

Lim, J.H., Yang, S.H., Xy, Y., Yoon, S.H., Chian,
R.C. Selection of patients for natural cycle
in vitro fertilization combined with in vitro
maturation of immature oocytes. Fertil. Steril.
2009; 91: 1050-1055

Liu, X., Li, T., Wang, B., Xiao, X,, Liang, X., Huang,
R. Mild stimulation protocol vs conventional
controlled ovarian stimulation protocol in
poor ovarian response patients: a prospective
randomized controlled trial. Arch. Gynecol.
Obstet. 2020; 301: 1331-1339

Lou, HY., Huang, XY. Modified natural cycle for
in vitro fertilization and embryo transfer in
normal ovarian responders. J. Int. Med. Res.
2010, 38: 2070-2076

Magnusson, A., Kallen, K., Thurin-Kjellberg, A.,
Bergh, C. The number of oocytes retrieved
during IVF: a balance between efficacy and
safety. Hum. Reprod. 2018; 33: 58-64

Martin, J.R., Bromer, J.G., Sakkas, D., Patrizio,
P. Live babies born per oocyte retrieved
in a subpopulation of oocyte donors with
repetitive reproductive success. Fertil. Steril.
2010; 94: 2064-2068

Martinez, F., Racca, A., Rodriguez, |., Polyzos, N.P.
Ovarian stimulation for oocyte donation: a
systematic review and meta-analysis. Hum.
Reprod. Update 2021; 27: 673-696

Martinez, F., Rodriguez-Purata, J., Clua, E.,
Garcia, S., Coroleu, B., Polyzos, N. Ovarian
response in oocyte donation cycles under
LH suppression with GnRH antagonist or
desogestrel progestin: retrospective and
comparative study. Gynecol. Endocrinol. 2019;
35: 884-889

Maslow, B.L., Guarnaccia, M.M., Ramirez, L.,
Klein, J.U. Likelihood of achieving a 50%,
60%, or 70% estimated live birth rate
threshold with 1 or 2 cycles of planned oocyte
cryopreservation. J. Assist. Reprod. Genet.
2020; 37: 1637-1643

Matsaseng, T., Kruger, T., Steyn, W. Mild ovarian
stimulation for in vitro fertilization: are we
ready to change? A meta-analysis. Gynecol.
Obstet. Invest. 2013; 76: 233-240

Montoya-Botero, P, Drakopoulos, P, Gonzalez-
Foruria, I., Polyzos, N.P. Fresh and cumulative
live birth rates in mild versus conventional
stimulation for IVF cycles in poor ovarian
responders: a systematic review and meta-
analysis. Hum. Reprod. Open 2021; 2021:
hoaa066

Morgia, F., Sbracia, M., Schimberni, M.,
Giallonardo, A., Piscitelli, C., Giannini, P,
Aragona, C. A controlled trial of natural
cycle versus microdose gonadotropin-
releasing hormone analog flare cycles in poor


http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0026
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0026
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0026
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0026
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0027
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0027
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0027
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0027
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0027
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0027
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0028
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0028
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0028
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0028
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0028
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0028
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0028
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0029
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0029
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0029
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0030
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0030
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0030
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0030
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0031
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0031
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0031
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0031
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0031
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0032
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0032
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0032
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0032
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0032
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0032
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0033
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0033
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0033
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0033
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0033
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0033
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0034
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0034
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0034
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0034
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0034
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0034
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0035
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0035
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0035
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0035
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0035
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0035
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0035
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0036
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0036
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0036
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0036
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0036
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0036
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0037
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0037
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0037
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0038
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0038
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0038
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0038
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0038
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0038
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0038
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0038
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0038
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0038
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0039
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0039
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0039
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0039
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0039
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0039
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0039
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0039
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0040
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0040
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0040
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0040
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0040
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0040
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0041
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0041
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0041
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0041
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0041
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0041
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0042
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0042
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0042
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0042
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0042
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0042
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0042
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0043
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0043
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0043
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0043
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0043
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0043
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0043
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0043
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0043
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0044
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0044
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0044
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0044
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0044
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0045
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0045
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0045
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0045
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0045
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0045
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0045
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0046
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0046
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0046
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0046
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0046
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0046
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0047
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0047
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0047
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0047
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0047
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0048
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0048
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0048
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0048
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0048
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0048
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0049
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0049
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0049
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0049
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0049
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0049
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0049
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0050
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0050
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0050
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0050
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0050
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0051
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0051
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0051
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0051
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0051
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0051
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0051
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0051
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0052
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0052
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0052
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0052
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0052
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0052
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0053
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0053
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0053
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0053
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0054
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0054
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0054
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0054
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0054
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0055
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0055
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0055
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0055
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0055
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0055
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0056
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0056
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0056
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0056
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0057
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0057
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0057
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0057
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0058
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0058
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0058
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0058
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0058
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0059
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0059
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0059
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0059
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0060
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0060
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0060
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0060
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0060
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0060
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0060
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0061
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0061
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0061
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0061
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0061
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0061
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0062
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0062
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0062
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0062
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0063
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0063
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0063
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0063
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0063
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0063
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0063
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0064
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0064
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0064
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0064
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0064

responders undergoing in vitro fertilization.
Fertil. Steril. 2004; 81: 1542-1547

Mourad, S., Brown, J., Farquhar, C. Interventions
for the prevention of OHSS in ART cycles:
an overview of Cochrane reviews. Cochrane
Database Syst. Rev. 2017; 1CD012103

Mukherjee, S., Sharma, S., Chakravarty, B.N.
Letrozole in a low-cost in vitro fertilization
protocol in intracytoplasmic sperm injection
cycles for male factor infertility: a randomized
controlled trial. J. Hum. Reprod. Sci. 2012; 5:
170-174

Nargund, G., Fauser, B. Mild ovarian stimulation
for IVF is the smartest way forward. Reprod.
Biomed. Online 2020; 41: 569-571

Nargund, G., Fauser, B.C.J.M., Macklon, N.S.,
Ombelet, W., Nygren, K., Frydman, R.
Rotterdam ISMAAR Consensus Group on
Terminology for Ovarian Stimulation for IVF.
The ISMAAR proposal on terminology for
ovarian stimulation for IVF. Hum. Reprod.
2007; 22: 2801-2804

Nargund, G., Hutchison, L., Scaramuzzi, R.,
Campbell, S. Low-dose HCG is useful in
preventing OHSS in high-risk women without
adversely affecting the outcome of IVF cycles.
Reprod. Biomed. Online 2007; 14: 682-685

Nargund, G.D., Datta, A.K. Maximising live birth
rates cannot be the only key performance
indicator of IVF. Reprod. Biomed. Online 2022;
44: 587-589

Nyboe Andersen, A., Nelson, S.M., Fauser, B.C.,
Garcia-Velasco, J.A., Klein, B.M., Arce, J.C.
ESTHER-1 study group. Individualized versus
conventional ovarian stimulation for in vitro
fertilization: a multicenter, randomized,
controlled, assessor-blinded, phase 3
noninferiority trial. Fertil. Steril. 2017; 107:
387-396

OCEBM Levels of Evidence Working Group. The
Oxford 2011 Levels of Evidence. Oxford Centre
for Evidence-Based Medicine. Available from
https://www.cebm.ox.ac.uk/resources/levels-of-
evidence/ocebm-levels-of-evidence

Ombelet, W. WHO fact sheet on infertility
gives hope to millions of infertile couples
worldwide. Facts Views Vis. Obgyn. 2020; 12:
249-251

Ombelet, W., Campo, R. Affordable IVF for
developing countries. Reprod. Biomed. Online
2007; 15: 257-265

Oudshoorn, S.C., van Tilborg, T.C., Eijkemans,
M.J.C., Oosterhuis, G.J.E., Friederich, J., van
Hooff, M.H.A., van Santbrink, E.J.P, Brinkhuis,
E.A., Smeenk, JM.J., Kwee, J. Individualized
versus standard FSH dosing in women starting
IVF/ICSI: an RCT. Part 2: The predicted hyper
responder. Hum. Reprod. 2017; 32: 2506-2514

Papaleo, E., Revelli, A., Costa, M., Bertoli,
M., Zaffagnini, S., Tomei, F,, Manno, M.,
Rebecchi, A., Villanacci, R., Vanni, V.S. Do
we trust scientific evidence? A multicentre
retrospective analysis of first IVF/ICSI cycles
before and after the OPTIMIST trial. Hum.
Reprod. 2021; 36: 1367-1375

Patrizio, P, Sakkas, D. From oocyte to baby: a
clinical evaluation of the biological efficiency
of in vitro fertilization. Fertil. Steril. 2009; 91:
1061-1066

Patrizio, P, Vaiarelli, A., Levi Setti, PE., Tobler, K.J.,
Shoham, G., Leong, M., Shoham, Z. How to
define, diagnose and treat poor responders?
Responses from a worldwide survey of IVF
clinics. Reprod. Biomed. Online 2015; 30:
581-592

Paulson, R.J., Fauser, B.C., Vuong, LT., Doody,
K. Can we modify assisted reproductive
technology practice to broaden reproductive
care access? Fertil. Steril. 2016; 105: 1138-1143

Pennings, G. Mild stimulation should be
mandatory for oocyte donation. Hum. Reprod.
2020; 35: 2403-2407

Polyzos, N.P.,, Drakopoulos, P, Parra, J., Pellicer,
A., Santos-Ribeiro, S., Tournaye, H., Bosch, E.,
Garcia-Velasco, J. Cumulative live birth rates
according to the number of oocytes retrieved
after the first ovarian stimulation for in vitro
fertilization/intracytoplasmic sperm injection:
a multicenter multinational analysis including
approximately 15,000 women. Fertil. Steril.
2018; 110: 661-670

Popovic-Todorovic, B., Loft, A., Lindhard, A.,
Bangsboll, S., Andersson, A.M., Andersen, A.N.
A prospective study of predictive factors
of ovarian response in ‘standard’ IVF/ICSI
patients treated with recombinant FSH. A
suggestion for a recombinant FSH dosage
normogram. Hum. Reprod. 2003; 18: 781-787

Pouwer, AW., Farquhar, C., Kremer, J.A. Long-
acting FSH versus daily FSH for women
undergoing assisted reproduction. Cochrane
Database Syst. Rev. 2015CD009577

Practice Committee of the American Society for
Reproductive Medicine. Electronic address
ASRM@asrm.org. Comparison of pregnancy
rates for poor responders using IVF with mild
ovarian stimulation versus conventional IVF: a
guideline. Fertil. Steril. 2018; 109: 993-999

Ragni, G., Levi-Setti, PE., Fadini, R., Brigante,
C., Scarduelli, C., Alagna, F., Arfuso, V.,
Mignini-Renzini, M., Candiani, M., Paffoni, A.,
Somigliana, E. Clomiphene citrate versus
high doses of gonadotropins for in vitro
fertilisation in women with compromised
ovarian reserve: a randomised controlled
non-inferiority trial. Reprod. Biol. Endocrinol.
2012; 10: 114

Requena, A., Cruz, M., Collado, D., Izquierdo,
A., Ballesteros, A., Munoz, M., Garcia-Velasco,
J.A. Evaluation of the degree of satisfaction
in oocyte donors using sustained-release FSH
corifollitropin alpha. Reprod. Biomed. Online
2013; 26: 253-259

Roque, M., Haahr, T.,, Geber, S., Esteves, SC.,
Humaidan, P. Fresh versus elective frozen
embryo transfer in IVF/ICSI cycles: a
systematic review and meta-analysis of
reproductive outcomes. Hum. Reprod. Update
2019; 25: 2-14

Santos-Ribeiro, S., Polyzos, N.P, Stouffs, K., De
Vos, M., Seneca, S., Tournaye, H., Blockeel,
C. Ovarian hyperstimulation syndrome after
gonadotropin-releasing hormone agonist
triggering and ‘freeze-all’: in-depth analysis
of genetic predisposition. J. Assist. Reprod.
Genet. 2015; 32: 1063-1068

Schiunemann, H.J., Higgins, J., Vist, G., Glasziou,
P, Akl, E., Skoetz, N., Guyatt, G.H. Chapter 14:
Completing ‘Summary of findings’ tables and
grading the certainty of the evidence. Higgins
J.PT., Thomas J., Chandler J., Cumpston M., Li
T., Page M.J., Welch V.A. Cochrane Handbook
for Systematic Reviews of Interventions version
6.3 Cochrane 2022 www.training.cochrane.org/
handbook

Sekhon, L., Shaia, K., Santistevan, A., Cohn,
K.H., Lee, J.A., Beim, PY., Copperman, A.B.
The cumulative dose of gonadotropins used
for controlled ovarian stimulation does not
influence the odds of embryonic aneuploidy

RBMO VOLUME 00 ISSUE 0 2022 1"

in patients with normal ovarian response. J.
Assist. Reprod. Genet. 2017; 34: 749-758

Shaia, K.L., Acharya, K.S., Harris, B.S., Weber,
J.M., Truong, T., Muasher, S.J. Total follicle
stimulating hormone dose is negatively
correlated with live births in a donor/recipient
model with fresh transfer: an analysis of
8,627 cycles from the Society for Assisted
Reproductive Technology Registry. Fertil.
Steril. 2020; 114: 545-551

Silber, S.J., Kato, K., Aoyama, N., Yabuuchi, A.,
Skaletsky, H., Fan, Y., Shinohara, K., Yatabe,
N., Kobayashi, T. Intrinsic fertility of human
oocytes. Fertil. Steril. 2017; 107: 1232-1237

Smeltzer, S., Acharya, K., Truong, T., Pieper, C.,
Muasher, S. Clinical pregnancy and live birth
increase significantly with every additional
blastocyst up to five and decline after that: an
analysis of 16,666 first fresh single-blastocyst
transfers from the Society for Assisted
Reproductive Technology registry. Fertil. Steril.
2019; 112: 866-873

Song, D., Shi, Y., Zhong, Y., Meng, Q., Hou, S.,
Li, H. Efficiency of mild ovarian stimulation
with clomiphene on poor ovarian responders
during IVF\ICSI procedures: a meta-analysis.
Eur. J. Obstet. Gynecol. Reprod. Biol. 2016;
204: 36-43

Sterrenburg, M.D., Veltman-Verhulst, S.M.,
Eijkemans, M.J., Hughes, E.G., Macklon, N.S.,
Broekmans, F.J., Fauser, B.C. Clinical outcomes
in relation to the daily dose of recombinant
follicle-stimulating hormone for ovarian
stimulation in in vitro fertilization in presumed
normal responders younger than 39 years: a
meta-analysis. Hum. Reprod. Update 2011; 17:
184-196

Steward, R.G., Lan, L., Shah, A.A., Yeh, J.S,,
Price, T.M., Goldfarb, J.M., Muasher, S.J.
Oocyte number as a predictor for ovarian
hyperstimulation syndrome and live birth: an
analysis of 256,381 in vitro fertilization cycles.
Fertil. Steril. 2014; 101: 967-973

Stoop, D., Ermini, B., Polyzos, N.P,, Haentjens,
P., De Vos, M., Verheyen, G., Devroey, P.
Reproductive potential of a metaphase Il
oocyte retrieved after ovarian stimulation: an
analysis of 23 354 ICSI cycles. Hum. Reprod.
2012; 27: 2030-2035

Sunkara, S.K., Rittenberg, V., Raine-Fenning, N.,
Bhattacharya, S., Zamora, J.,, Coomarasamy, A.
Association between the number of eggs and
live birth in IVF treatment: an analysis of 400
135 treatment cycles. Hum. Reprod. 2011; 26:
1768-1774

Tshzmachyan, R., Hambartsoumian, E. The
role of Letrozole (LE) in controlled ovarian
stimulation (COS) in patients at high risk to
develop ovarian hyper stimulation syndrome
(OHSS). A prospective randomized controlled
pilot study. J. Gynecol. Obstet. Hum. Reprod.
2020; 49101643

Vaiarelli, A., Cimadomo, D., Ubaldi, N., Rienzi, L.,
Ubaldi, .M. What is new in the management
of poor ovarian response in IVF? Curr. Opin.
Obstet. Gynecol. 2018; 30: 155-162

van Tilborg, T.C., Torrance, H.L., Oudshoorn, S.C.,
Eijkemans, M.J.C., Koks, C.A.M., Verhoeve,
H.R., Nap, AW., Scheffer, G.J., Manger, A.P,
Schoot, B.C. Individualized versus standard
FSH dosing in women starting IVF/ICSI: an
RCT. Part 1: the predicted poor responder.
Hum. Reprod. 2017; 32: 2496-2505

Vaughan, D.A., Leung, A., Resetkova, N., Ruthazer,
R., Penzias, A.S., Sakkas, D., Alper, M.M. How


http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0064
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0064
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0065
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0065
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0065
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0065
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0066
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0066
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0066
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0066
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0066
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0066
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0067
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0067
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0067
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0068
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0068
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0068
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0068
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0068
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0068
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0068
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0069
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0069
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0069
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0069
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0069
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0070
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0070
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0070
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0070
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0071
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0071
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0071
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0071
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0071
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0071
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0071
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0071
https://www.cebm.ox.ac.uk/resources/levels-of-evidence/ocebm-levels-of-evidence
https://www.cebm.ox.ac.uk/resources/levels-of-evidence/ocebm-levels-of-evidence
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0073
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0073
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0073
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0073
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0074
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0074
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0074
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0075
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0075
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0075
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0075
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0075
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0075
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0075
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0076
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0076
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0076
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0076
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0076
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0076
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0076
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0077
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0077
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0077
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0077
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0078
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0078
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0078
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0078
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0078
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0078
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0079
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0079
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0079
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0079
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0080
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0080
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0080
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0081
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0081
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0081
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0081
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0081
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0081
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0081
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0081
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0081
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0082
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0082
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0082
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0082
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0082
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0082
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0082
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0083
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0083
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0083
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0083
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0084
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0084
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0084
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0084
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0084
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0084
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0085
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0085
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0085
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0085
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0085
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0085
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0085
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0085
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0085
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0086
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0086
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0086
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0086
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0086
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0086
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0087
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0087
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0087
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0087
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0087
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0087
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0088
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0088
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0088
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0088
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0088
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0088
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0088
http://www.training.cochrane.org/handbook
http://www.training.cochrane.org/handbook
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0090
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0090
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0090
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0090
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0090
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0090
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0090
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0091
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0091
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0091
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0091
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0091
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0091
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0091
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0091
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0092
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0092
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0092
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0092
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0093
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0093
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0093
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0093
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0093
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0093
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0093
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0093
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0094
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0094
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0094
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0094
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0094
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0094
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0095
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0095
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0095
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0095
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0095
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0095
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0095
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0095
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0095
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0096
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0096
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0096
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0096
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0096
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0096
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0097
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0097
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0097
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0097
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0097
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0097
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0098
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0098
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0098
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0098
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0098
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0098
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0099
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0099
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0099
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0099
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0099
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0099
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0099
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0100
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0100
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0100
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0100
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0101
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0101
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0101
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0101
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0101
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0101
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0101
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0102
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0102

RBMO VOLUME 00 ISSUE 0 2022

many oocytes are optimal to achieve multiple
live births with one stimulation cycle? The
one-and-done approach. Fertil. Steril. 2017;
107: 397-404

Venetis, C.A,, Tilia, L., Panlilio, E., Kan, A. Is more

better? A higher oocyte yield is independently
associated with more day-3 euploid embryos
after ICSI. Hum. Reprod. 2019; 34: 79-83

Vuong, L.N., Ho, V.N.A,, Ho, TM,, Dang, V.Q.,

Phung, T.H., Giang, N.H., Le, A H., Pham,

T.D., Wang, R., Smitz, J. In-vitro maturation of
oocytes versus conventional IVF in women
with infertility and a high antral follicle count:
a randomized non-inferiority controlled trial.
Hum. Reprod. 2020; 35: 2537-2547

Yang, X., Lin, G., Lu, G., Gong, F. Letrozole
supplementation during controlled ovarian

stimulation in expected high responders: a
pilot randomized controlled study. Reprod.
Biol. Endocrinol. 2019; 17: 43

Youssef, M.A,, Van der Veen, F., Al-Inany,
H.G., Mochtar, M.H., Griesinger, G., Nagi
Mohesen, M., Aboulfoutouh, ., van Wely,
M. Gonadotropin-releasing hormone
agonist versus HCG for oocyte triggering
in antagonist-assisted reproductive
technology. Cochrane Database Syst. Rev.
2014CD008046

Youssef, M.A., van Wely, M., Mochtar, M., Fouda,
U.M., Eldaly, A., EI Abidin, E.Z., Elhalwagy,
A., Mageed Abdallah, A.A., Zaki, S.S., Abdel
Ghafar, M.S. Low dosing of gonadotropins in
in vitro fertilization cycles for women with
poor ovarian reserve: systematic review

and meta-analysis. Fertil. Steril. 2018; 109:
289-301

Yovich, J., Stanger, J., Hinchliffe, P. Targeted
gonadotrophin stimulation using the PIVET
algorithm markedly reduces the risk of
OHSS. Reprod. Biomed. Online 2012; 24:
281-292

Zegers-Hochschild, F., Adamson, G.D., Dyer,
S., Racowsky, C., de Mouzon, J., Sokol, R.,
Rienzi, L., Sunde, A., Schmidt, L., Cooke, I.D.
The International Glossary on Infertility and
Fertility Care, 2017 Fertil. Steril. 2017; 108:
393-406

Received 3 June 2022; received in revised form
25 July 2022; accepted 29 July 2022.


http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0102
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0102
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0102
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0102
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0103
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0103
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0103
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0103
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0104
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0104
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0104
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0104
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0104
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0104
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0104
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0105
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0105
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0105
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0105
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0105
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0106
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0106
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0106
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0106
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0106
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0106
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0106
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0106
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0107
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0107
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0107
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0107
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0107
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0107
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0107
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0107
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0108
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0108
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0108
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0108
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0108
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0109
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0109
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0109
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0109
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0109
http://refhub.elsevier.com/S1472-6483(22)00535-1/sbref0109

	﻿The case for mild stimulation for IVF: recommendations from The International Society for Mild Approaches in Assisted Repr ...
	﻿Introduction
	﻿Review methods
	﻿Variations in recommendations on ovarian stimulation by different authorities
	﻿Are many oocytes needed for a successful IVF programme?
	﻿Different ovarian stimulation approaches
	﻿Should live birth rate be the only measure of a successful IVF programme?
	﻿What is mild ovarian stimulation for IVF?
	﻿Ovarian stimulation for women with different response categories in IVF
	﻿Normal responders
	﻿Poor responders
	﻿High responders

	﻿Ovarian stimulation for oocyte/embryo cryopreservation
	﻿Ovarian stimulation for oocyte donors
	﻿Conclusion
	﻿References


