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Ovarian reserve testing

Review question

What is the association between markers of ovarian reserve and:
e the likelihood of spontaneous conception
e the response to fertility treatment
e the outcome of fertility treatment?

Introduction

Ovarian reserve refers to a measure of the number of oocytes in the ovaries that may
potentially be capable of resulting in a baby. Several million oocytes are present in non-
growing follicles in the ovaries in fetal life. Throughout life, there is a decline in the number of
follicles, culminating in the menopause when there are approximately 1000 follicles
remaining in the ovaries.

A number of tests are used to estimate ovarian reserve, including anti-mullerian hormone
(AMH) in the blood, follicle-stimulating hormone (FSH) in the blood and antral follicle count
(AFC) measured using a vaginal ultrasound scan. None of these is an actual count of
oocytes, rather they reflect the size of the remaining pool of oocytes.

The aim of this review is to determine the association between these markers of ovarian
reserve and the likelihood of spontaneous conception, response to fertility treatment and the
outcome of fertility treatment.

Summary of the protocol

See Table 1 for a summary of the Population, Presence or absence of the prognostic factor,
and Outcome (PPO) characteristics of this review.

Table 1: Summary of the protocol (PPO table)

People undergoing ovarian reserve testing to investigate subfertility (defined

as not achieving a pregnancy after at least 12 months of regular unprotected

sexual intercourse, or after at least 6 cycles of artificial insemination)

Prognostic factors:

Markers of ovarian reserve*:

o Anti-mullerian hormone (AMH), also known as mullerian inhibiting
hormone:

o below normal threshold (as defined by study) marker of diminished
ovarian reserve
o above threshold may be a marker of increased risk of ovarian
hyperstimulation syndrome (OHSS)
o Antral follicle count (AFC):

o below normal threshold (as defined by study) marker of diminished
ovarian reserve

o above threshold may be a marker of increased risk of OHSS
o Follicle-stimulating hormone (FSH):

o above normal threshold (as defined by study) marker of diminished
ovarian reserve

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]
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Ovarian reserve testing

*Where available adjusted estimates (and details on the set of adjustment
factors) will be extracted

o For unadjusted estimates: Values in the normal range on markers of
ovarian reserve

o For adjusted estimates: Prognostic value of the ovarian reserve marker
independent of other (established) prognostic factors

Critical

o Spontaneous conception (includes home insemination):

o Live birth (as defined by study, risk of bias assessments will reflect
where this is not defined as a live birth to include a gestational age of =
20 weeks)

o Clinical pregnancy (as defined by study, risk of bias assessments will
reflect where this is not defined as an ultrasound scan that has shown
at least one fetal heart rate)

¢ Response to fertility treatment:

o Reduced number of retrieved oocytes (threshold defined by study)

o Ovarian Hyperstimulation Syndrome (OHSS)

o Cycle cancellation due to low response (insufficient eggs)

o Cycle cancellation due to risk of ovarian hyperstimulation syndrome
(OHSS)

o Outcomes of fertility treatment:

o Live birth (as defined by study, risk of bias assessments will reflect
where this is not defined as a live birth to include a gestational age of =
20 weeks)

o Clinical pregnancy (as defined by study, risk of bias assessments will
reflect where this is not defined as an ultrasound scan that has shown
at least one fetal heart rate)

Important
None

For further details see the review protocol in appendix A.

Methods and process

This evidence review was developed using the methods and process described in
Developing NICE guidelines: the manual. Methods specific to this review question are
described in the review protocol in appendix A and the methods document (supplementary
document 1).

Given the size and perceived variation in quality of the potential evidence base, post-hoc
amendments to the protocol were made after the search had been conducted (but prior to
data extraction) in order to prioritise high quality studies that were reflective of current clinical
practice. Eligibility criteria limited to prospective studies that had at least 100 participants,
conducted from the year 2000.

Declarations of interest were recorded according to NICE’s conflicts of interest policy.

Prognostic evidence

Included studies

Twenty-three prospective cohort studies were included in the review (Azmoudeh 2018,
Barriere 2022, Ben-Haroush 2011, Brodin 2013, Fadini 2011, Ficicioglu 2014, Friden 2011,

7
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1 Grynnerup 2019, Holte 2011, Hsieh 2001, Irez 2011, Jayaprakasan 2012, Karimzadeh 2009,

2 Korsholm 2018, Lee 2009, Liao 2019, Maged 2020, Sahmay 2012, Sahmay 2013, Silva

3 2016, Xi 2012, Zebitay 2017, Zhang 2019).

4 The included studies are summarised in Table 2.

5 Seventeen studies compared different levels of serum anti-mullerian hormone (AMH)

6 (Azmoudeh 2018, Barriere 2022, Brodin 2013, Fadini 2011, Ficicioglu 2014, Friden 2011,

7 Grynnerup 2019, Irez 2011, Korsholm 2018, Lee 2009, Maged 2020, Sahmay 2012, Sahmay

8 2013, Silva 2016, Xi 2012, Zebitay 2017, Zhang 2019), 4 studies compared different levels of

9 serum follicle-stimulating hormone (FSH) (Karimzadeh 2009, Sahmay 2012, Sahmay 2013,
10 Zebitay 2017), and 9 studies compared different total antral follicle counts (AFC) (Ben-
11 Haroush 2011; Holte 2011, Hsieh 2001, Jayaprakasan 2012, Liao 2019, Sahmay 2012,
12 Sahmay 2013, Zebitay 2017, Zhang 2019). Studies all reported varying cut-off levels for low,
13 normal and high AMH levels, FSH levels, and AFC.
14 Of the studies comparing different levels of AMH, 8 studies used the DSL assay kit (Brodin
15 2013, Fadini 2011, Friden 2011, Irez 2011, Maged 2020, Lee 2009, Sahmay 2012, Sahmay
16 2013), 3 studies used the Beckman assay (Ficicioglu 2014, Xi 2012, Zebitay 2017), 2 studies
17 used the automated Elecsys assay from Roche Diagnostics (Grynnerup 2019, Korsholm
18 2018), and 1 study used different assays to measure AMH levels depending on the year of
19 collection (Beckman from 2012-2013, Quest Diagnostics in 2014, and Roche Diagnostics
20 from 2015: Silva 2016). Three studies did not report which assay was used to measure AMH
21 (Azmoudeh 2018, Barriere 2022, Zhang 2019), and no studies reported use of the PICO
22 assay.
23 The mean age of included participants were <35 years in 16 studies (Azmoudeh 2018,
24 Barriere 2022, Ben-Haroush 2011, Fadini 2011, Ficicioglu 2014, Hsieh 2001, Irez 2011,
25 Jayaprakasan 2012, Korsholm 2018, Lee 2009, Liao 2019, Sahmay 2012, Sahmay 2013, Xi
26 2012, Zebitay 2017, Zhang 2019), and 35 to 39 years in 4 studies (Brodin 2013, Holte 2011,
27 Maged 2020, Silva 2016). Two studies did not report the mean age of the participants but did
28 report the median age and age range of the participants (Friden 2011: 42 (range: 39-46)
29 years; Grynnerup 2019: 36 (range: 34-38) years). One study did not report participant
30 characteristics at baseline but grouped included participants according to 2 age ranges (<37
31 years and 237 years old: Karimzadeh 2009). There were no studies that reported a mean
32 age of 40 to 42 years or >42 years.
33 See the literature search strategy in appendix B and study selection flow chart in appendix C.
34 Excluded studies
35 Studies not included in this review are listed, and reasons for their exclusion are provided in
36 appendix J.
37 Summary of included studies
38 Summaries of the studies that were included in this review are presented in Table 2.
39 Table 2: Summary of included studies

Prognostic Comments
factor(s) of
Study Population interest Outcomes
Azmoudeh N=160 infertile women: Serum AMH: e Clinical Information on which
2018 e Mean age (SD): 33 (6.1) e <0.6 pregnancy assay was used to
years e >06 per cycle measure AMH was not
reported.

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]
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Study

Prospective
cohort study

Iran

Barriere 2022

Prospective
cohort study

France

Ben-Haroush
2011

Prospective
cohort study

Israel

Population

e Mean duration of
infertility (SD): Not
reported

e Mean AMH at baseline
(SD): Not reported

e Mean FSH at baseline
(SD): Not reported

e Mean AFC at baseline
(SD): Not reported

N=235 infertile women:

e Mean age (SD): 32.5
(4.6) years

e Mean duration of
infertility (SD): 3.1 (1.9)
years

e Mean AMH at baseline
(SD): 2.3 (1.7) ng/ml

¢ Mean FSH at baseline
(SD): 7.7 (2.8) IU/I

e Mean AFC at baseline
(SD): Not reported

o AFC <8: n=23
(12.3%)*

*Denominator not reported

N=115 women undergoing
fresh IVF cycles

Women who did not

achieve pregnancy (n=77):

e Mean age (SD): 33.6
(6.0) years

e Mean duration of
infertility (SD): Not
reported

e Mean AMH at baseline
(SD): Not reported

e Mean FSH at baseline
(SD): Not reported

e Mean total AFC at
baseline (SD): 11.3 (5.3)

Women who achieved

pregnancy (n=38):

e Mean age (SD): 32.3
(5.0) years

e Mean duration of
infertility (SD): Not
reported

e Mean AMH at baseline
(SD): Not reported

Prognostic
factor(s) of
interest

Unit of
measurement
was not reported

Serum AMH:

e <1.1 ng/mL

e 1.1 to <5 ng/mL
e =5 ng/mL

Total AFC (all

follicles 2-10mm):

e <15
e 215

Outcomes

e Reduced
number of
retrieved
oocytes per
cycle

e Clinical
pregnancy
per cycle

Comments

All participants
underwent IVF or ICSI

A fully automated assay
was used to measure
AMH, but no other
information on the assay
was reported.

All participants
underwent IVF or ICSI

All participants
underwent IVF or ICSI

Study also reported
results according to
small AFC (follicles 2-
5mm) but these data
were not extracted

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]
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Study

Brodin 2013

Prospective
cohort study

Sweden

Fadini 2011

Prospective
cohort study

Italy

Ficicioglu
2014

Prospective
cohort study

Turkey

Population

e Mean FSH at baseline
(SD): Not reported

e Mean total AFC at
baseline (SD): 13.7 (5.8)

N=892 women undergoing
n=1230 IVF with ICSI
cycles (observations):

e Mean age at OPU (SD):
36 (4.2) years
e Mean duration of
infertility (SD): Not
reported
e Mean AMH at baseline
(SD): Not reported
o AMH range at
baseline: 0.06 to
26.3 ng/ml
o Mean log-
transformed AMH
values at baseline

(SD): 2.3 (2.5) ng/ml

e Mean FSH at baseline
(SD): Not reported

e Mean AFC at baseline
(SD): Not reported

N=177 women selected for

an IVM procedure:

e Mean age (SD): 33.3
(2.89) years

e Mean duration of
infertility (SD): Not
reported

e Mean AMH at baseline
(SD): 3.32 (2.34) g/ml

e Mean FSH at baseline
(SD): 5.9 (1.76) mIU/ml

e Mean total AFC at
baseline (SD): 9.14
(3.39)

N=311 women undergoing
their first IVF treatment
cycle

Women who did not

achieve pregnancy

(n=187):

e Mean age (SD): 34.51
(5.75) years

e Mean duration of
infertility (SD): 4.75
(4.46) years

Prognostic
factor(s) of
interest

Serum log AMH:

e <0.84 ng/ml

¢ 0.84-294
ng/ml

e >2.94 ng/ml

Cut-offs were
based on the
25th and 75th
serum AMH
percentiles

Serum AMH:
e >1.28 ng/ml
e <1.28 ng/ml

Serum AMH:
e <1 ng/ml
e >1 ng/ml
e <0.5 ng/ml
e >0.5 ng/ml

Outcomes

e Live birth per
cycle

e Clinical
pregnancy
per cycle

e OHSS

e Clinical
pregnancy
per cycle

e Clinical
pregnancy
per transfer

e Clinical
pregnancy
per cycle

Comments

Serum levels of AMH
were analysed by ELISA
using the DSL kit.

Because of a skewed
distribution, AMH values
were log-transformed.

All participants
underwent ICSI

AMH was measured
using an enzymatic two-
site immunoassay
(ELISA) using the DSL
kit.

All participants
underwent IVF with IVM

AMH was measured
using an ultrasensitive
ELISA (Beckman
Coulter).

All participants
underwent ICSI

10
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Study

Friden 2011

Prospective
cohort study

Sweden

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]

Population

e Mean AMH at baseline
(SD): 2.174 (1.52) ng/ml

e Mean FSH at baseline
(SD): 7.63 (3.15) U/

e Mean AFC at baseline
(SD): Not reported

Women who achieved

pregnancy (n=124):

e Mean age (SD): 31.43
(4.56) years

e Mean duration of
infertility (SD): 4.40
(3.09) years

e Mean AMH at baseline
(SD): 1.47 (1.24) ng/ml

e Mean FSH at baseline
(SD): 8.37 (4.03) U/

e Mean AFC at baseline
(SD): Not reported

N=127 women undergoing

a first cycle of IVF/ICSI

treatment

Women with AMH <8.6

pmol/L (n=90):

e Mean age (SD): Not
reported. Median
(range): 42 (39-45) years

e Mean duration of
infertility (SD): Not
reported

e Mean AMH at baseline
(SD): Not reported

e Mean FSH at baseline
(SD): Not reported

e Mean AFC at baseline
(SD): Not reported

Women with AMH >8.6

pmol/L (n=37):

e Mean age (SD): Not
reported. Median
(range): 42 (39-46) years

o Sex (female/male): 37/0

e Mean duration of
infertility (SD): Not
reported

e Mean AMH at baseline
(SD): Not reported

Prognostic
factor(s) of
interest

Serum AMH:
e <8.6 pmol/L
e >8.6 pmol/L
e <5 pmol/L*
e >5 pmol/L*

* For the
outcome
'reduced
number of
oocytes

retrieved' only

Outcomes

Live birth per
cycle

Clinical
pregnancy
per cycle
Reduced
number of
retrieved
oocytes per
cycle

e Cycle

cancellation
due to low
response

Comments

AMH was measured
using commercial DSL
ELISA assay kits.

All participants
underwent IVF or ICSI

11
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Study

Grynnerup
2019

Prospective
cohort study

Denmark

Holte 2011

Prospective
cohort study

Sweden

Hsieh 2001

Prospective
cohort study

China

Population

e Mean FSH at baseline
(SD): Not reported

e Mean AFC at baseline
(SD): Not reported

N=107 women who started

ovarian stimulation with

hMG:

e Mean age (SD): Not
reported. Median (IQR):
36 (34-38) years

e Mean duration of
infertility (SD): Not
reported. Median (IQR):
24 (18-36) months

e Mean AMH at baseline
(SD): Not reported.
Median (IQR): 5.0 (3.3-
8.3) pmol/L

e Mean FSH at baseline
(SD): Not reported.
Median (IQR): 10.0 (8.0-
13.2) 1U/I

e Mean AFC at baseline
(SD): Not reported.
Median (IQR): 8 (5-11)

N=2092 women

undergoing n=4308 IVF

with ICSI cycles

(observations):

e Mean age (SD): 35.3
(4.2) years

e Mean duration of
infertility (SD): Not
reported

e Mean AMH at baseline
(SD): Not reported

e Mean FSH at baseline
(SD): Not reported

e Mean AFC at baseline
(SD): 19.2 (11.7)

N=372 cycles (n=343

couples) in infertile women

receiving controlled

ovarian hyperstimulation
(COH) and IVF-ET

Women with <3 AFC

(n=32):

e Mean age (SD): 35.3
(4.0) years

Prognostic
factor(s) of
interest

Serum AMH:
e <4 pmol/L
e >4 pmol/L

Total AFC (all

follicles 2-10mm):

e <5
e 6-23
e >23

Total AFC (all
follicles 2—10

mm; follicles >10

mm were

excluded):

e <3
e 410
e 211

Outcomes

e Live birth per
cycle

¢ Live birth per
cycle

e Clinical
pregnancy
per cycle

e Clinical
pregnancy
per cycle

e Clinical
pregnancy
per transfer

Comments

AMH was measured
with the automated

Elecsys AMH assay
(Roche Diagnostics).

All participants
underwent IVF or ICSI

All participants
underwent ICSI

All participants
underwent IVF-ET

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]
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e Mean duration of
infertility (SD): Not
reported

e Mean AMH at baseline
(SD): Not reported

e Mean basal day 3 FSH
(SD): 14.3 (10.4) mIU/mi

e Mean AFC (SD): 2.1
(0.7)

Women with 4-10 AFC

(n=223):

e Mean age (SD): 31.9
(4.2) years

e Mean duration of
infertility (SD): Not
reported

e Mean AMH at baseline
(SD): Not reported

e Mean basal day 3 FSH
(SD): 5.9 (5.4) mIU/ml

e Mean AFC (SD): 7.2
(2.1)

Women with 211 AFC

(n=117):

e Mean age (SD): 28.5
(3.6) years

e Mean duration of
infertility (SD): Not
reported

e Mean AMH at baseline
(SD): Not reported

e Mean basal day 3 FSH
(SD): 4.1 (3.1) miU/ml

e Mean AFC (SD): 16.1

(5.3)
Irez 2011 N=209 women undergoing
IVF with ICSI
Prospective
cohort study Women in AMH percentile
<10 (n=21):
Turkey e Mean age (SD): 32.0
(3.0) years

e Mean duration of
infertility (SD): 7.5 (4.1)
years

¢ Mean AMH at baseline
(SD): 0.54 (0.30) ng/ml

e Mean FSH at baseline
(SD): 10.0 (5.9) miU/ml

Serum AMH:
¢ <0.89 ng/ml

¢ 0.89 - 8.06
ng/ml

e >8.06 ng/ml

e Clinical
pregnancy
per cycle

AMH was measured
using the enzyme-linked
immunosorbent assay
(ELISA) kit (DSL)

All participants
underwent ICSI

13
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e Mean AFC at baseline
(SD): 4.1 (2.5)

Women in AMH percentile

10-25 (n=31):

e Mean age (SD): 32.3
(3.7) years

e Mean duration of
infertility (SD): 7.4 (4.2)
years

e Mean AMH at baseline
(SD): 1.15 (0.14) ng/ml

e Mean FSH at baseline
(SD): 6.7 (3.5) mIU/ml

e Mean AFC at baseline
(SD): 6.2 (3.0)

Women in AMH percentile

25-50 (n=53):

e Mean age (SD): 30.9
(3.8) years

e Mean duration of
infertility (SD): 7.0 (4.0)
years

¢ Mean AMH at baseline
(SD): 2.11 (0.39) ng/ml

e Mean FSH at baseline
(SD): 6.7 (2.8) mIU/ml

e Mean AFC at baseline
(SD): 7.1 (3.2)

Women in AMH percentile

50-75 (n=28):

e Mean age (SD): 30.0
(3.7) years

e Mean duration of
infertility (SD): 7.6 (3.3)
years

e Mean AMH at baseline
(SD): 3.31 (0.27) ng/ml

e Mean FSH at baseline
(SD): 6.8 (4.6) mIU/ml

e Mean AFC at baseline
(SD): 6.2 (4.6)

Women in AMH percentile

75-90 (n=55):

e Mean age (SD): 29.3
(3.7) years

14
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Study

Jayaprakasan
2012

Prospective
cohort study

UK

Karimzadeh
2009

Prospective
cohort study

Iran
Korsholm

2018

Prospective
cohort study

Denmark

Population

e Mean duration of
infertility (SD): 6.5 (3.3)
years

e Mean AMH at baseline
(SD): 5.46 (1.27) ng/ml

e Mean FSH at baseline
(SD): 5.4 (1.5) mIU/mlI

e Mean AFC at baseline
(SD): 13.3 (6.3)

Women in AMH percentile

290 (n=21):

e Mean age (SD): 28.4
(3.1) years

e Mean duration of
infertility (SD): 5.6 (3.5)
years

e Mean AMH at baseline
(SD): 10.4 (2.08) ng/ml

e Mean FSH at baseline
(SD): 5.5 (1.6) mIU/ml

e Mean AFC at baseline
(SD): 13.0 (6.6)

N=1012 women

undergoing their first cycle

of IVF or ICSI treatment:

e Mean age (SD): 34.3
(4.3) years

e Mean duration of
infertility (SD): Not
reported

e Mean AMH at baseline
(SD): Not reported

e Mean FSH at baseline
(SD): 6.6 (2.1) IU/L

e Mean AFC at baseline
(SD), n: 18.5 (11.6)

N=207 women with first
IVF/ICSI cycles

No other baseline
characteristics reported

N=260 women, including

healthcare workers and

women consulting a

fertility clinic:

e Mean age (SD): 32.9
(4.06) years

Prognostic
factor(s) of
interest

Total AFC (all

follicles 2-10mm):

e 3-10
o 11-22
e 223

Serum FSH:
e <10 miU/ml
e 210 mIU/ml

Serum AMH:
e <9.5 pmol/l

e 9.5-33.0 pmol/l

e >33.0 pmol/l

Outcomes

e Live birth per

cycle
e OHSS

e Clinical
pregnancy
per cycle

e Cycle
cancellation
due to low
response

e Clinical
pregnancy

(spontaneous

conception)

e Clinical
pregnancy

Comments

All participants
underwent IVF or ICSI

All participants
underwent IVF or ICSI

AMH was measured
with the automated

Elecsys AMH assay
(Roche Diagnostics).

Participants in the study

(spontaneous did not all receive ART;
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Lee 2009
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Population

e Mean duration of
infertility (SD): Not
reported

¢ Median AMH at baseline
(90% population limits):
17.9 (3.7—66.3) pmol/l

e Mean FSH at baseline
(SD): Not reported

e Mean AFC at baseline
(SD): Not reported

N=336 women undergoing

their first IVF/ICSI

procedures

cohort study

Taiwan

Liao 2019

Prospective

Women aged <35 years

(n=213):

e Mean age (SD): 30.8
(0.2) years

e Mean duration of
infertility (SD): 3.2 (0.2)
years

e Mean AMH at baseline
(SD): 2.73 (0.13) ng/ml

e Mean FSH at baseline
(SD): 7.60 (0.26) IU/L

e Mean AFC at baseline
(SD): Not reported

Women aged =35 years

(n=123):

e Mean age (SD): 38.6
(0.2) years

e Mean duration of
infertility (SD): 4.7 (0.3)
years

e Mean AMH at baseline
(SD): 1.85 (0.15) ng/ml

e Mean FSH at baseline
(SD): 9.63 (0.47) IU/L

e Mean AFC at baseline
(SD): Not reported

N=8269 infertile women
undergoing their IVF/ICSI
treatment

cohort study

China

Women who did not

achieve pregnancy

(n=5343):

e Mean age (SD): 31.5
(4.8) years

Prognostic
factor(s) of

interest Outcomes

unplanned
conception)

e Live birth
(aORs)

Serum log AMH

¢ No cut-off
values given
(ORs reported)

Because of a
skewed
distribution, AMH
values were log-
transformed.

AFC:
o 1-8*
® 9-12
o 13-17
e 218

e Clinical
pregnancy
(aORs)

*reference group
in the regression
analysis

Comments

initiating fertility
treatment was analysed
as an outcome in the
study separate to
achievement of
pregnancy

Serum AMH
measurements were
assessed using the
ELISA kit (DSL).

All participants
underwent IVF or ICSI

All participants
underwent IVF or ICSI
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Population

e Mean duration of
infertility (SD): 4.0 (3.3)
years

e Mean AMH at baseline
(SD): Not reported

e Mean FSH at baseline
(SD): 7.3 (1.9) mIU/mL

e Mean AFC at baseline
(SD): 12.8 (5.7)

Women who achieved

pregnancy (n=2926):

e Mean age (SD): 30.4
(4.1) years

e Mean duration of
infertility (SD): 3.6 (2.6)
years

e Mean AMH at baseline
(SD): Not reported

e Mean FSH at baseline
(SD): 7.3 (1.9) mIU/mL

e Mean AFC at baseline
(SD): 14.0 (5.5)

N=185 poor responder

women

Prospective

cohort study

Egypt

Women with AMH <0.3

ng/ml (n=41):

e Mean age (SD): 36.51
(5.134) years

e Mean duration of
infertility (SD): 6.10
(3.68) years

o Mean AMH at baseline
(SD): 0.201 (0.062)
ng/ml

e Mean FSH at baseline
(SD): 11.64 (4.140)
miU/ml

e Mean AFC at baseline
(SD): 3.73 (1.361)

Women with AMH 0.3-0.7

ng/ml (n=78):

e Mean age (SD): 36.17
(5.233) years

e Mean duration of
infertility (SD): 6.23
(3.104) years

Prognostic
factor(s) of
interest

Participants were
categorized into 4
groups according
to AFC quartiles.
Study does not
reported the size
of the antral
follicles or
whether the
grouping was
based on total
antral follicle
count or
otherwise.

Outcomes

e Clinical
pregnancy
per cycle

e Cycle
cancellation
due to low
response

Serum AMH:
e <0.3 ng/ml
e 0.3-0.7 ng/ml
e >0.7-1 ng/ml

Comments

AMH was measured
using an enzyme-linked
immunosorbent assay
(ELISA) kit (DSL).

All participants
underwent ICSI

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]
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Population

e Mean AMH at baseline
(SD): 0.515 (0.121)
ng/ml

e Mean FSH at baseline
(SD): 9.41 (3.363)
miU/ml

e Mean AFC at baseline
(SD): 4.64 (1.238)

Women with AMH >0.7-1

ng/ml (n=66):

e Mean age (SD): 33.68
(5.744) years

e Mean duration of
infertility (SD): 5.73
(2.814) years

e Mean AMH at baseline
(SD): 0.898 (0.092)
ng/ml

e Mean FSH at baseline
(SD): 8.52 (2.683)
miU/ml

e Mean AFC at baseline
(SD): 5.32 (1.112)

N=189 consecutive
women with infertility

Prospective

cohort study

Turkey

Women who did not

achieve pregnancy

(n=142):

e Mean age (SD): 31.7
(4.7) years

e Mean duration of
infertility (SD): 7.0 (4.2)
years

e Mean AMH at baseline
(SD): 3.8 (3.0) ng/mL

e Mean FSH at baseline
(SD): 6.2 (2.0) mIU/mL

e Mean total AFC at
baseline (SD): 8.7 (5.3)

Women who achieved

pregnancy (n=47)

e Mean age (SD): 30.7
(4.0) years

e Mean duration of
infertility (SD): 6.6 (4.2)
years

e Mean AMH at baseline
(SD): 3.9 (2.5) ng/mL

Prognostic

factor(s) of

interest Outcomes

Serum AMH: e Clinical

e <1.81 ng/mL pregnancy

o 1.81-4.92 per cycle
ng/mL

e >4.92 ng/mL

Total AFC (all

follicles 2—9 mm):
o <5 follicles

¢ 5-10.5 follicles
e >10.5 follicles

Serum FSH:

e <4.92 ng/mL

e 4.92-6.97
ng/mL

e >6.97 ng/mL

Participants were
categorized into
groups according
to quartiles.

Comments

AMH was measured in
duplicate using the
enzyme-linked
immunosorbent assay
(ELISA) kit (DSL).

All participants
underwent IVF or ICSI

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]
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Population

e Mean FSH at baseline
(SD): 5.7 (2.1) mIU/mL

e Mean total AFC at
baseline (SD): 9.6 (5.1)

N=150 consecutive
women with PCOS

Prospective

cohort study

Turkey

Silva 2016

Women who did not

achieve pregnancy (n=99):

e Mean age (SD): 29.6
(4.33) years

e Mean duration of
infertility (SD): 5.94
(3.34) years

e Mean AMH at baseline
(SD): 7.16 (4.29) ng/mL

e Mean FSH at baseline
(SD): 4.78 (2.81)
mlU/mL

e Mean total AFC at
baseline (SD): 12.25
(5.33)

Women who achieved

pregnancy (n=51):

e Mean age (SD): 28.6
(3.86) years

e Mean duration of
infertility (SD): 5.75
(3.23) years

o Mean AMH at baseline
(SD): 6.79 (2.9) ng/mL

e Mean FSH at baseline
(SD): 5.44 (3.83)
mlU/mL

e Mean total AFC at
baseline (SD): 13.61
(4.5)

N=287 women undergoing
antagonist ICSI cycles

Prospective

cohort study

Brazil

Women with AMH <0.30

(n=64):

e Mean age (SD): 37.83
(4.11) years

e Mean duration of
infertility (SD): Not
reported

e Mean AMH at baseline
(SD): Not reported

Prognostic
factor(s) of

interest Outcomes

e Clinical
pregnancy
per cycle

Serum AMH:
e <4.23 ng/mL

e 4.23-8.66
ng/mL

e >8.66 ng/mL

Serum FSH:
e <4.03 mlU/mL

e 4.03-5.98
miU/mL

e >5.98 mlU/mL

Total AFC (all

follicles 2-9mm):
o <9 follicles

e 9-17 follicles
e >17 follicles

Participants were
categorized into
groups according
to quartiles.

Serum AMH:
e <0.7 ng/mL

e >0.7 to <3.0
ng/mL

e 23.0 ng/mL

e Cycle
cancellation
due to low
response

Comments

AMH was measured in
duplicate using the
enzyme-linked
immunosorbent assay
(ELISA) kit (DSL).

All participants
underwent IVF

The assay used to
measure AMH
depended on the year of
collection:

e 2012-2013: an
enzymatically
amplified two-site
immunoassay AMH
Gen Il ELISA
(Beckman Coulter)

e 2014: dual monoclonal
antibodies in a
chemiluminescent
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e Mean FSH at baseline
(SD): 12.45 (8.24)*

e Mean AFC at baseline
(SD): 6.75 (3.47)

Women with AMH >0.30 to

<0.70 (n=76):

e Mean age (SD): 38.61
(3.67) years

e Mean duration of
infertility (SD): Not
reported

e Mean AMH at baseline
(SD): Not reported

e Mean FSH at baseline
(SD): 8.95 (5.54)*

e Mean AFC at baseline
(SD): 9.11 (4.93)

Women with AMH >0.70 to

<1.0 (n=32):

e Mean age (SD): 38.15
(3.0) years

e Mean duration of
infertility (SD): Not
reported

e Mean AMH at baseline
(SD): Not reported

e Mean FSH at baseline
(SD): 7.99 (3.86)*

e Mean AFC at baseline
(SD): 9.53 (3.74)

Women with AMH >1.0 to

<3.0 (n=86):

e Mean age (SD): 37.23
(3.64) years

e Mean duration of
infertility (SD): Not
reported

e Mean AMH at baseline
(SD): Not reported

e Mean FSH at baseline
(SD): 7.40 (3.11)*

e Mean AFC at baseline
(SD): 12.60 (5.24)

Women with AMH =3.0

(n=29):

e Mean age (SD): 35.48
(3.97) years

immunoassay (Quest
Diagnostics)

e From 2015: automated
Elecsys AMH assay
(Roche Diagnostics).

All participants
underwent ICSI
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e Mean duration of
infertility (SD): Not
reported

e Mean AMH at baseline
(SD): Not reported

e Mean FSH at baseline
(SD): 6.81 (2.11)*

e Mean AFC at baseline
(SD): 17.58 (7.64)

*Unit of measurement not
reported

Xi 2012 N=164 women with PCOS
undergoing ovarian
Prospective stimulation IVF cycles
cohort study
Women with low AMH
China (=4.85 ng/ml; n=41):

e Mean age (SD): 28.63
(3.35) years

e Mean duration of
infertility (SD): not
reported

o Mean AMH at baseline
(SD): Not reported

e Mean FSH at baseline
(SD): 6.25 (1.28) 1U/L

e Mean AFC at baseline
(SD): Not reported

Women with average AMH

(4.85-8.82 ng/ml; n=82):

e Mean age (SD): 28.80
(3.71) years

e Mean duration of
infertility (SD): Not
reported

e Mean AMH at baseline
(SD): Not reported

e Mean FSH at baseline
(SD): 6.42 (1.34) IU/L

e Mean AFC at baseline
(SD): Not reported

Women with high AMH

(=8.82 ng/ml; n=41):

e Mean age (SD): 28.07
(3.42) years

e Mean duration of
infertility (SD): Not
reported

Serum AMH:
e <4.85 ng/ml
e 4.85-8.82 ng/ml
e 28.82 ng/ml

Participants were
categorized into
groups according
to quartiles.

e Clinical
pregnancy

e Cycle
cancellation
due to risk of
OHSS

AMH was assessed by a
second-generation
ELISA (Beckman
Coulter).

All participants
underwent IVF
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Population
e Mean AMH at baseline
(SD): not reported

e Mean FSH at baseline
(SD): 6.27 (1.05) IU/L

e Mean AFC at baseline
(SD): Not reported

N=304 women with POR

Women who did not

achieve pregnancy after

ET (n=181):

e Mean age (SD): 32.4
(4.1) years

e Mean duration of
infertility (SD): 7.4 (4.1)
years

e Mean AMH at baseline
(SD): 0.75 (0.45) ng/mL

e Mean FSH at baseline
(SD): 7.4 (4.3) mlU/mL

e Mean AFC at baseline
(SD): 5.5 (2.9)

Women who achieved

pregnancy after ET (n=22):

e Mean age (SD): 32.1
(3.9) years

e Mean duration of
infertility (SD): 5.8 (2.9)
years

e Mean AMH at baseline
(SD): 0.88 (0.35) ng/ml

e Mean FSH at baseline
(SD): 7.3 (2.4) mlU/mL

e Mean AFC at baseline
(SD): 5.5 (2.6)

Women who did not have

ET performed because of

failed oocyte retrieval/

fertilisation (n=101):

e Mean age (SD): 33.3
(3.8) years

e Mean duration of
infertility (SD): 7.4 (4.4)
years

e Mean AMH at baseline
(SD): 0.38 (0.36) ng/ml

e Mean FSH at baseline
(SD): 8.2 (2.9) mlU/mL

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]

Prognostic
factor(s) of

interest Outcomes

Serum AMH:
e <0.21 ng/mL

¢ 0.21-0.97
ng/mL

e >0.97 ng/mL

e Clinical
pregnancy

Serum FSH:

e <5.3 mlU/mL

e 5.3-9.8 mlU/mL
e >9.8 mlU/mL

AFC:

o <3 follicles
e 4-6 follicles
o >6 follicles

Participants were
categorized into
groups according
to quartiles.

Comments

AMH was measured
with an enzymatically
amplified two-sided
immunoassay (Gen 2
Elisa, Beckman
Coulter).

All participants
underwent ICSI
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Study

Zhang 2019

Prospective
cohort study

China

Population

e Mean AFC at baseline
(SD): 5.2 (1.8)

N=1121 infertile women

undergoing IVF/ICSI

Women with AFC and

AMH levels in the normal

range (AFC 27 and AMH

21.1 ng/ml; n=611):

e Mean age (SD): 32.69
(4.59) years

e Mean duration of
infertility (SD): Not
reported

o Mean AMH at baseline
(SD): 3.46 (1.88) ng/ml

e Mean FSH at baseline
(SD): 7.48 (2.20)
miU/mL

e Mean AFC at baseline
(SD): 12.29 (4.08)

Women with normal AFC

and low AMH levels (AFC

27 and AMH <1.1 ng/ml;

n=85):

e Mean age (SD): 33.98
(4.89) years

e Mean duration of
infertility (SD): Not
reported

e Mean AMH at baseline
(SD): 0.76 (0.24) ng/ml

e Mean FSH at baseline
(SD): 8.81 (2.87)
miU/mL

e Mean AFC at baseline
(SD): 8.47 (1.72)

Women with low AFC and

normal AMH levels (AFC

<7 and AMH 21.1 ng/ml;

n=118):

e Mean age (SD): 36.81
(4.79) years

e Mean duration of
infertility (SD): Not
reported

e Mean AMH at baseline
(SD): 1.94 (1.03) ng/ml

Prognostic

factor(s) of

interest Outcomes
Total AFC (all e Clinical
follicles 2-10mm) pregnancy

and serum AMH:

e AFC 27 and
AMH 211
ng/ml

e AFC 27 and
AMH <1.1
ng/ml

e AFC <7 and
AMH 211
ng/ml

e AFC <7 and
AMH <1.1
ng/ml

Participants were
divided into 4
groups according
to the boundaries
for the AFC and
AMH level in the
ovarian reserve
test provided by
the “Bologna
criteria”.

Comments

Serum AMH levels were
analysed by enzyme-
linked immunosorbent
assay (ELISA).

All participants
underwent IVF or ICSI
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Prognostic Comments
factor(s) of
Population interest Outcomes
e Mean FSH at baseline
(SD): 10.14 (4.57)
mIU/mL
e Mean AFC at baseline
(SD): 4.53 (1.41)

Women with low AFC and
low AMH levels (AFC <7
and AMH <1.1 ng/ml;
n=307):
e Mean age (SD): 37.74
(5.16) years
e Mean duration of
infertility (SD): Not
reported
e Mean AMH at baseline
(SD): 0.51 (0.30) ng/ml
e Mean FSH at baseline
(SD): 11.24 (4.83)
mIU/mL
e Mean AFC at baseline
(SD): 3.69 (1.59)
AFC: antral follicle count; AMH: anti-mullerian hormone; aOR: adjusted odds ratio; ART: assisted reproductive
treatment; COH: controlled ovarian hyperstimulation; DSL: Diagnostic Systems Lab; ELISA: enzyme linked
immunosorbent assay; ET: embryo transfer; FF: follicular fluid;, FSH: follicle-stimulating hormone; hMG: human
menopausal gonadotropin; ICSI: intracytoplasmic sperm injection; IQR: interquartile range; IVF: in-vitro
fertilisation; IVM: in-vitro maturation; N: number; OHSS: ovarian hyperstimulation syndrome; OPU: ovum pick-up;
PCOS: polycystic ovarian syndrome; POR: poor ovarian response; SD: standard deviation; SE: standard error

See the full evidence tables in appendix D and the forest plots in appendix E.

Summary of the evidence

Very low quality evidence from a single study showed no association between AMH levels
and spontaneous clinical pregnancy in the short or long term for participants who did not
receive ART during the study.

For participants receiving IVF with or without ICSI, low AMH levels and low AFC at baseline
were associated with a reduced likelihood of live birth and clinical pregnancy per cycle when
compared with normal levels (low and normal levels as defined by the studies; low to very
low quality evidence). However, when participants who did not undergo embryo transfer were
excluded, very low quality evidence showed no association between low AMH levels or low
AFC at baseline and clinical pregnancy rate per transfer. Low quality evidence showed low
AMH levels at baseline were associated with an increased risk of cycle cancellation due to
poor response. Very low quality evidence from 2 studies showed very serious heterogeneity
and considerable imprecision (very wide confidence intervals which crossed the line of no
effect) for the outcome reduced number of retrieved oocytes per cycle. However, when these
studies were assessed separately, they both showed a strong association between low AMH
levels and a reduced number of retrieved oocytes per cycle. The studies which reported
adjusted odds ratios (adjusted for at least both age and duration of infertility) were consistent
with these findings and provided a higher quality of evidence (moderate to high quality).
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High AMH levels and high AFC at baseline were associated with an increased risk of OHSS
and cycle cancellation due to risk of OHSS when compared with normal levels (low to very
low quality).

FSH levels showed no association with likelihood of clinical pregnancy or risk of cycle
cancellation due to poor response; there was no important difference between normal and
high FSH levels for these outcomes. This evidence was all very low quality. There was no
evidence for the outcome live birth.

Overall, normal AMH levels and normal AFC tended to be associated with the best fertility
treatment outcomes, whereas high AMH levels and high AFC were associated with a higher
risk of OHSS. FSH did not demonstrate predictive ability as an ovarian reserve marker.
There was limited available evidence on spontaneous conception outcomes.

Although the studies all used different cut-offs for grouping participants according to low,
normal, and high AMH and FSH levels and AFCs, the different thresholds did not seem to
introduce heterogeneity or to account for inconsistency where this was present.

See appendix F for full GRADE tables.

Economic evidence

A total of 1,209 studies were identified in the health economic literature search for this review
question. After duplicates were removed, a total of 736 studies were screened on title and
abstract. All 736 studies were excluded at this stage and no studies were ordered for full text
screening.

Included studies

A systematic review of the economic literature was conducted but no economic studies were
identified which were applicable to this review question.

Also see the literature search strategy in appendix B and the economic study
selection flow chart in appendix G.Excluded studies

Economic studies not included in this review are listed, and reasons for their exclusion are
provided in appendix J.

Economic model

No economic modelling was undertaken for this review because the committee agreed that
other topics were higher priorities for economic evaluation.

Unit costs
Unit
Resource costs Source
Anti-mullerian £70 https://www.nth.nhs.uk/services/assisted-reproduction-
hormone (AMH) test unit/private-treatment-fees/#investigations

Note this is a private fee and not an NHS cost

Antral follicle count £64 to National Schedule of NHS Costs 2021/22 transvaginal
test £236 ultrasound, Directly Accessed Diagnostic Services, Currency
Code MA36Z
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Unit
Resource costs Source

National Schedule of NHS Costs 2021/22 transvaginal
ultrasound, Outpatient Procedures, Currency Code MA36Z,
Service Code 502, Gynaecology Service
Follicle-stimulating £7.00 National Schedule of NHS Costs 2023/24. Currency code
hormone test PATHO4, clinical biochemistry, DAPS, 502: Gynaecology service

The committee’s discussion and interpretation of the evidence

The outcomes that matter most

The committee agreed that live birth was a critical outcome because it is the most important
outcome for people with fertility problems. The committee highlighted that it was also
important to make clinical pregnancy a critical outcome as this tends to be reported in
preference to live birth rates. The committee acknowledged that clinical pregnancy rates do
not allow for differentiation between full-term pregnancy and pregnancy loss but agreed that
this outcome is still of value as an indicator of fertility in the absence of live birth outcome
reporting. Reduced number of retrieved oocytes and cycle cancellation due to poor response
were also considered to be critical outcomes because they indicate a lower chance of
success with ART. The committee also emphasised that OHSS and cycle cancellation due to
risk of OHSS were critical outcomes because it is important to understand if tests of ovarian
reserve can be used to predict people in need of modified IVF protocols to prevent OHSS,
which can be a serious condition.

The quality of the evidence

The quality of the evidence was assessed using GRADE methodology and was rated as high
to very low quality.

When evidence was downgraded, this was mainly because of risk of bias assessed using the
Quality in Prognostic Studies (QUIPS) checklist and imprecision in the effect estimate. There
was also publication bias in the case of 1 study (Barriere 2022), and an indirect population
due to lack of information on whether some of the participants were having subfertility
investigated in the case of 1 study (Korsholm 2018). When outcomes were downgraded for
risk of bias, this tended to be due to lack of information reported on the included participants
or on the measurement of the prognostic factor, inappropriate methods of measuring the
outcome, lack of adjustment for confounders/lack of information reported on the analysis
affecting the ability to extract adjusted odds ratios, and/or selective reporting of results.

Benefits and harms

The committee reviewed the evidence and discussed the lack of good quality evidence
showing any association between AMH levels and spontaneous clinical pregnancy. The
committee agreed that testing of AMH levels should not be used to predict spontaneous
conception in people with subfertility (defined as not achieving a pregnancy after at least 12
months of regular unprotected sexual intercourse, or after at least 6 cycles of artificial
insemination), based on the lack of evidence of its predictive ability.

Based on the moderate quality evidence of an independent association between AMH levels
and live birth as an outcome of IVF, supplemented by the lower quality evidence of
association between AMH levels and clinical pregnancy, the committee agreed that AMH
should be used as a prognostic indicator for ART outcomes. However, they noted that when
clinical pregnancy was reported per transfer (whereby participants who did not undergo
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embryo transfer were excluded from the outcome), there was no important difference
between those with normal and low AMH. They also considered the evidence that showed
participants with low AMH levels were more likely to experience cycle cancellation due to a
poor ovarian response. The committee agreed that the evidence indicated live birth and
pregnancy rates were likely lower in the groups with low AMH because of a lack of response
to treatment rather than problems occurring after transfer, and that AMH levels were
therefore most useful as an indicator specifically for ovarian response to ART. This was
supported by evidence that high AMH levels were predictive of ovarian hyperstimulation
syndrome in response to fertility treatment. Although fewer studies reported on AFC, the
evidence base included moderate to high quality evidence showing an independent
association between AFC and clinical pregnancy, and the committee agreed AFC showed
similar ability to AMH in terms of predicting ovarian response. The committee were also
aware of existing systematic reviews which compared the diagnostic abilities of AMH and
AFC and showed similar predictive ability for these markers of ovarian reserve (Broer 2011,
Liu 2023). Based on the evidence reviewed and the clinical knowledge and experience of the
committee, either AMH or AFC were recommended as predictors of ovarian response and
likelihood of live birth following assisted conception. The committee noted that using AFC to
predict ovarian response to fertility treatment would be particularly useful if the patient was
already receiving a vaginal ultrasound, as it would prevent the need for an additional AMH
test. However, the committee noted that appropriate training to perform AFC is not
universally available, and AFC is subject to higher inter-observer variability then inter-assay
variability for AMH. Based on these considerations the committee agreed that both AMH and
AFC should be options.

The committee noted that most outcomes had no serious inconsistency, and where there
was heterogeneity between studies it was not accounted for by the specific threshold or AMH
assay used. Based on the absence of consistent thresholds in the evidence, and that AMH
thresholds are assay-specific, the committee were not able to include in the
recommendations specific thresholds for when a patient should be considered to have a low
or high ovarian reserve.

The committee also discussed whether IVF should not be offered to those with particularly
low AMH or AFC. Some committee members expressed concern that if a patient’s ovarian
reserve is extremely low then offering IVF treatment would incur high costs and could
engender false hope in the patient. However, the majority of the committee agreed that AMH
levels or AFC should not be used as access criteria, in order to prevent the risk of arbitrary
cut-off points being used to deny access to treatment for people who could still have a
chance of success with IVF, particularly given the lack of consistent thresholds for low,
normal, and high ovarian reserve levels. AMH and AFC tests can also have discordant
results, which the committee agreed supports the decision not to restrict access to IVF based
on one measure alone and the importance of considering ovarian reserve alongside other
clinical factors in order to decide access. Evidence Report J reviews clinical prediction
models for predicting the likelihood of live birth and measures of ovarian reserve are included
in several of these models. The committee agreed that in terms of access it was most
appropriate to consider ovarian reserve test results alongside a number of other clinical
variables that predict the chance of successful fertility treatment, and so the committee
agreed that ovarian reserve should be taken into account when discussing the option of IVF.

The committee considered the evidence which showed FSH had no predictive ability in terms
of clinical pregnancy or cycle cancellation due to poor response, and recommended that FSH
levels should not be used as a predictor of ovarian response or outcome of assisted
conception. The evidence base for FSH was less robust than for AMH and AFC and was all
very low quality; the committee agreed this reflected current practice whereby FSH is now
rarely used as an ovarian reserve marker. However, they were aware that FSH is still
occasionally offered as a cheaper alternative to an AMH test despite its lack of predictive
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ability, and therefore agreed that a negative recommendation should be made for FSH to
prevent it being offered in the future.

Cost effectiveness and resource use

In the absence of any included evidence or original economic analysis, the committee made
a qualitative assessment of the cost-effectiveness of their recommendations.

Whilst the committee recognised that follicle-stimulating hormone (FSH) was a cheaper test,
they considered it was unlikely to be cost effective as there was no evidence that it could be
used to predict clinical pregnancy or cycle cancellation. Whilst the committee noted that FSH
is infrequently used in current practice as a marker of ovarian reserve, they believed that it
was sometimes provided as a cheaper alternative to anti-Mullerian hormone (AMH).
Therefore, the committee concluded their recommendation not to use FSH may promote a
more efficient use of NHS resources by promoting disinvestment in ineffective testing.

The committee also acknowledged that it is good clinical practice to offer AMH and antral
follicle count (AFC) as tests for ovarian reserve to predict the outcome of ART — and that
AMH alone does not have proven predictive ability of pregnancy through spontaneous
conception for people with subfertility if used in isolation. The committee therefore made
recommendations in line to reflect this.

The committee also agreed that their recommendation to not use AMH measurement alone
as a predictor of clinical pregnancy, was potentially cost-saving as it would prevent the
unnecessary use of tests.

As the committee made recommendations reflective of best clinical practice and noted that

when best clinical practice was not being implemented it was likely resulting in an inefficient
use of NHS resources. The committee concluded that their recommendations would either

be cost-saving or cost neutral and are not expected to lead to a significant resource impact
or large change in current practice.

Recommendations supported by this evidence review

This evidence review supports recommendations 1.3.7, 1.3.8, 1.3.9 and 1.9.2.
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Appendices

Appendix A Review protocols

Review protocol for review question: What is the association between markers of ovarian reserve and: the likelihood of
spontaneous conception; the response to fertility treatment; the outcome of fertility treatment?

Table 3: Review protocol

ID Field Content
0. PROSPERQO registration CRD42023422019
number
1. Review title Associations between markers of ovarian reserve and the likelihood of spontaneous conception, the response to
fertility treatment, and the outcome of fertility treatment
2. Review question What is the association between markers of ovarian reserve and:

o the likelihood of spontaneous conception
¢ the response to fertility treatment
o the outcome of fertility treatment?

3. Objective To determine whether markers of ovarian reserve are associated with the likelihood of spontaneous conception, or
response to and outcome of fertility treatment

4. Searches The following databases will be searched (with no date restrictions):

Clinical searches

e Cochrane Central Register of Controlled Trials (CENTRAL)
e Cochrane Database of Systematic Reviews (CDSR)

e Embase

e MEDLINE ALL

o Epistemonikos
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ID Field

5. Condition or domain being
studied

6. Population

7. Prognostic factors

8. Comparator

9. Types of study to be
included

Content

Searches will be restricted by:
¢ English language

e Human studies

The guideline committee will decide whether and when to re-run the searches before final submission of the review
to retrieve further studies for inclusion.

The full search strategies for MEDLINE database will be published in the final review.
Investigations for female factor fertility problems

Inclusion:

People undergoing ovarian reserve testing to investigate subfertility (defined as not achieving a pregnancy after at
least 12 months of regular unprotected sexual intercourse, or after at least 6 cycles of artificial insemination)

Markers of ovarian reserve™:
o Anti-mullerian hormone (AMH), also known as mullerian inhibiting hormone:
o below normal threshold (as defined by study) marker of diminished ovarian reserve
o above threshold may be a marker of increased risk of ovarian hyperstimulation syndrome (OHSS)
o Antral follicle count (AFC):
o below normal threshold (as defined by study) marker of diminished ovarian reserve
o above threshold may be a marker of increased risk of OHSS
o Follicle-stimulating hormone (FSH):
o above normal threshold (as defined by study) marker of diminished ovarian reserve

*Where available adjusted estimates (and details on the set of adjustment factors) will be extracted

¢ For unadjusted estimates: Values in the normal range on markers of ovarian reserve

o For adjusted estimates: Prognostic value of the ovarian reserve marker independent of other (established)
prognostic factors

o Systematic reviews of cohort studies
¢ Prospective cohort studies
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10.

11.

12.

13.

14.

Field

Other exclusion criteria

Context

Primary outcomes (critical
outcomes)

Secondary outcomes
(important outcomes)

Data extraction (selection
and coding)

Content

o If insufficient prospective cohort studies: retrospective cohort studies
Other exclusion criteria:

¢ Language limitations: studies published not in English-language

e Conference abstracts will not be considered

This guidance will fully update the following NICE guideline: Fertility problems: assessment and treatment (last
updated 2017; CG156)

e Spontaneous conception (includes home insemination):

o Live birth (as defined by study, risk of bias assessments will reflect where this is not defined as a live birth to
include a gestational age of = 20 weeks)

o Clinical pregnancy (as defined by study, risk of bias assessments will reflect where this is not defined as an
ultrasound scan that has shown at least one fetal heart rate)
¢ Response to fertility treatment:
o Reduced number of retrieved oocytes (threshold defined by study)
o Ovarian hyperstimulation syndrome (OHSS)
o Cycle cancellation due to low response (insufficient eggs)
o Cycle cancellation due to risk of ovarian hyperstimulation syndrome (OHSS)
o Outcomes of fertility treatment:

o Live birth (as defined by study, risk of bias assessments will reflect where this is not defined as a live birth to
include a gestational age of = 20 weeks)

o Clinical pregnancy (as defined by study, risk of bias assessments will reflect where this is not defined as an
ultrasound scan that has shown at least one fetal heart rate)

N/A

All references identified by the searches and from other sources will be uploaded into EPPI and de-duplicated.
Titles and abstracts of the retrieved citations will be screened to identify studies that potentially meet the inclusion
criteria outlined in the review protocol.

Dual sifting will be performed on at least 10% of records; 90% agreement is required. Disagreements will be
resolved via discussion between the two reviewers, and consultation with senior staff if necessary.

Full versions of the selected studies will be obtained for assessment. Studies that fail to meet the inclusion criteria
once the full version has been checked will be excluded at this stage. Each study excluded after checking the full
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ID Field

15. Risk of bias (quality)
assessment

16. Strategy for data synthesis

17. Analysis of sub-groups

Content

version will be listed, along with the reason for its exclusion. A standardised form will be used to extract data from
studies. The following data will be extracted: study details (reference, country where study was carried out, type
and dates), participant characteristics (including age and duration of infertility), inclusion and exclusion criteria,
details of the ovarian reserve markers (including thresholds), details of any prognostic factors adjusted for, setting,
time period or number of cycles over which the outcome was predicted (the unit of analysis), relevant outcome data
and source of funding. One reviewer will extract relevant data into a standardised form, and this will be quality
assessed by a senior reviewer.

Quality assessment of individual studies will be performed using the following checklists:

¢ ROBIS tool for systematic reviews

e Quality in Prognostic Studies (QUIPS) tool for prognostic studies

The quality assessment will be performed by one reviewer and this will be quality assessed by a senior reviewer.

Where multiple studies report on the same marker of ovarian reserve and the definitions used and approach to
analysis in the primary papers is sufficiently consistent, the evidence will be meta-analysed using Cochrane Review
Manager software. Adjusted and unadjusted estimates will be considered in separate analyses, and adjusted
estimates will be prioritised. For meta-analyses of adjusted estimates, only estimates that adjust for a core/minimal
set of prognostic factors (female age and duration of infertility) will be included (although studies may also adjust
for other prognostic factors in addition to this core set). Random effects meta-analyses will be conducted (to allow
for unexplained heterogeneity across prognosis studies) and data will be presented as risk ratios if possible or odds
ratios when required (for example, if only an adjusted odds ratio is reported). In addition to separate analyses for
adjusted and unadjusted estimates, separate meta-analyses will be conducted for risk ratios and odds ratios, and
for different thresholds or cut-offs (where relevant). Heterogeneity in the effect estimates of the individual studies
will be assessed by visual inspection of the forest plots and consideration of the 12 statistic. Heterogeneity will be
explored as appropriate using sensitivity analyses and pre-specified subgroup analyses. If heterogeneity cannot be
explained through subgroup analysis then the data will not be pooled.

The confidence in the findings across all available evidence will be evaluated for each outcome using an adaptation
of the ‘Grading of Recommendations Assessment, Development and Evaluation (GRADE) toolbox’ developed by
the international GRADE working group: http://www.gradeworkinggroup.org/".

An association between markers of ovarian reserve and outcome was considered clinically important where RR/OR
<0.80 and >1.25.

Evidence will be sub-grouped by the following only in the event that there is significant heterogeneity in outcomes:
¢ For unadjusted estimates: Age (based on mean age of participants in each study):
o <35 years
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ID

18.

19.
20.
21.

22.
23.

Field

Type and method of review

Language
Country

Anticipated or actual start
date

Anticipated completion date

Content
o 35to 39 years
o 40 to 42 years
o >42 years

o Assay used (for AMH only):

o DSL
o Beckman
o PICO

Where evidence is subgrouped the committee will consider on a case by case basis if separate recommendations

should be made for distinct groups. Separate recommendations may be made where there is evidence of a
differential effect of interventions in distinct groups. If there is a lack of evidence in one group, the committee will

consider, based on their experience, whether it is reasonable to extrapolate and assume the interventions will have
similar effects in that group compared with others.

X O O

O o0Ooao

English
England
14/11/2022

06/11/2024
Review stage

Intervention
Diagnostic

Prognostic

Qualitative
Epidemiologic
Service Delivery
Other (please specify)

Started Completed
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24.

25.

26.

27.

Field

Stage of review at time of
this submission

Named contact

Review team members

Funding sources/sponsor

Conflicts of interest

Content

Preliminary searches v ra
Piloting of the study selection process v v
Formal screening of search results against [v v
eligibility criteria

Data extraction v [v
Risk of bias (quality) assessment v v
Data analysis v v

5a. Named contact
Guideline Development Team A

5b. Named contact e-mail
FertilityProblems@nice.org.uk

5c. Organisational affiliation of the review
Guideline Development Team A, Centre for Guidelines, National Institute for Health and Care Excellence (NICE)

Senior Technical Analyst
Technical Analyst

This systematic review is being completed by NICE.

All guideline committee members and anyone who has direct input into NICE guidelines (including the evidence
review team and expert witnesses) must declare any potential conflicts of interest in line with NICE's code of
practice for declaring and dealing with conflicts of interest. Any relevant interests, or changes to interests, will also
be declared publicly at the start of each guideline committee meeting. Before each meeting, any potential conflicts
of interest will be considered by the guideline committee Chair and a senior member of the development team. Any
decisions to exclude a person from all or part of a meeting will be documented. Any changes to a member's
declaration of interests will be recorded in the minutes of the meeting. Declarations of interests will be published
with the final guideline.
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28.

20.
30.
31.

32.
33.

34.

35..
36.

Field
Collaborators

Other registration details
URL for published protocol
Dissemination plans

Keywords

Details of existing review of
same topic by same
authors

Current review status

Additional information
Details of final publication

Content

Development of this systematic review will be overseen by an advisory committee who will use the review to inform
the development of evidence-based recommendations in line with section 3 of Developing NICE guidelines: the
manual. Members of the guideline committee are available on the NICE website:
https://www.nice.org.uk/guidance/indevelopment/gid-ng10263

None
https://www.crd.york.ac.uk/prospero/display record.php?RecordiD=422019

NICE may use a range of different methods to raise awareness of the guideline. These include standard
approaches such as:

¢ notifying registered stakeholders of publication
¢ publicising the guideline through NICE's newsletter and alerts

e issuing a press release or briefing as appropriate, posting news articles on the NICE website, using social media
channels, and publicising the guideline within NICE.

Female factor fertility problems, infertility, ovarian reserve testing

None

Ongoing

Completed but not published

O Completed and published

O Completed, published and being updated
O Discontinued

None

www.nice.org.uk

AFC: antral follicle count; AMH: anti-mullerian hormone; DSL: Diagnostic Systems Lab; FSH: follicle-stimulating hormone; GRADE: Grading of Recommendations Assessment,
Development and Evaluation; NGA: National Guideline Alliance; NHS: National health service; NICE: National Institute for Health and Care Excellence; OHSS: ovarian
hyperstimulation syndrome; OR: odds ratio; RCT: randomised controlled trial; RoB: risk of bias; RR: risk ratio; SD: standard deviation
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Appendix B Literature search strategies

Literature search strategies for review question: What is the association
between markers of ovarian reserve and: the likelihood of spontaneous
conception; the response to fertility treatment; the outcome of fertility
treatment?

Database: Ovid MEDLINE(R) ALL <1946 to May 18, 2023>

Date of last search: 22/05/2023
# Searches

© 0O N OO O b~ ODN -

-
o

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

infertility, female/ or Infertility/ or fertility/

(infertil* or subfertil* or fertil* or hypofertil* or subfecund* or fecund* or infecund* or steril*).tw.
((delay* or difficult* or inabilit* or unable or problem* or try or trying or attempt*) adj2 conceive).tw.
exp Reproductive Techniques, Assisted/

(assist* adj2 (reproduct® or conception®)).tw.

(reproduct® adj2 (therap* or technique* or treatment*)).tw.

(IVF or (in vitro fertili* or invitro fertili*)).tw.

((ovar* or ovulat*) adj3 (induc* or stimulat* or hyperstimulat*)).tw.

Ovarian function tests/ or Ovarian Reserve/

((ovary or ovaries or ovarian) adj2 (reserve* or response* or function*) adj2 (test or tests or testing or assess* or
measur* or evaluat* or marker* or biomarker* or predict*)).tw.

or/1-10

*ANTI-MULLERIAN HORMONE/bI

(AMH or ((mullerian or muellerian) adj1 inhibit*)).tw.

((antimullerian or anti-mullerian or antimuellerian or anti-muellerian) adj2 (hormone* or substance* or factor*)).tw.
*Follicle Stimulating Hormone/bl

(FSH or bFSH or ((follicle stimulat* or follicul*) adj2 hormone*)).tw.

(AFC or ((antral or follic*) adj2 count®)).tw.

ovarian follicle/ and cell count/

or/12-18

11 and 19

Pregnancy/ or Time-to-Pregnancy/ or pregnancy rate/ or pregnancy outcome/
(pregnan® or livebirth* or birth*).tw.

Oocyte Retrieval/

((oocyte* or egg or eggs) adj2 (retriev* or recover* or number* or collect* or obtain* or quality or matur® or yield*)).tw.
Ovarian Hyperstimulation Syndrome/

(((Ovarian or ovary) adj Hyperstimulation Syndrome) or OHSS).tw.

(cycle* adj2 cancel*).tw.

or/21-27

20 and 28

limit 29 to english language

letter/

editorial/

news/

exp historical article/

Anecdotes as Topic/

comment/

case reports/

(letter or comment®).ti.

or/31-38

39
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40 randomized controlled trial/ or random®*.ti,ab.
41 39 not 40
42 animals/ not humans/

43 exp Animals, Laboratory/

44 exp Animal Experimentation/
45 exp Models, Animal/

46 exp Rodentia/

47 (rat or rats or mouse or mice or rodent*).ti.
48 or/41-47

49 30 not 48

50 Observational Studies as Topic/
51 Observational Study/

52 Epidemiologic Studies/

53 exp Case-Control Studies/

54 exp Cohort Studies/

55 Cross-Sectional Studies/

56 Controlled Before-After Studies/
57 Historically Controlled Study/

58 Interrupted Time Series Analysis/
59 Comparative Study.pt.

60 case control$.tw.

61 case series.tw.

62 (cohort adj (study or studies)).tw.
63 cohort analy$.tw.
64 (follow up adj (study or studies)).tw.

65 (observational adj (study or studies)).tw.
66 longitudinal.tw.

67 prospective*.tw.

68 retrospective*.tw.

69 cross sectional.tw.

70 or/50-69

71 predictive value of tests/

72 prognosis/
73 predict®.ti.
74 (validat® or rule*).ti,ab.

75 (predict* and (outcome* or risk* or model*)).ab.

76 ((history or variable* or criteria or scor* or characteristic* or finding* or factor*) and (predict* or model* or decision* or
identif* or prognos*)).ti,ab.

77 decision*.ti,ab. and Logistic models/

78 (decision* and (model* or clinical*)).ti,ab.

79 (prognostic and (history or variable* or criteria or scor* or characteristic* or finding* or factor* or model*)).ti,ab.

80 (stratification or discrimination or discriminate or c statistic or "area under the curve" or AUC or calibration or indices

or algorithm or multivariable).ti,ab.
81 ROC curve/
82 or/71-81
83 49 and (70 or 82)
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1 Database: Embase <1974 to 2023 May 19>

2 Date of last search: 22/05/2023

1 female infertility/

2 infertility/ or fertility/ or fertility clinic/

& (infertil* or subfertil* or fertil* or hypofertil* or subfecund* or fecund* or infecund* or steril*).tw.

4 ((delay* or difficult* or inabilit* or unable or problem* or try or trying or attempt*) adj2 conceive).tw.

5 exp infertility therapy/

6 (assist* adj2 (reproduct® or conception®)).tw.

7 (reproduct* adj2 (therap* or technique* or treatment®)).tw.

8 (IVF or (in vitro fertili* or invitro fertili*)).tw.

9 ((ovar* or ovulat*) adj3 (induc* or stimulat* or hyperstimulat®)).tw.

10 ovarian function test/ or ovarian reserve/

11 ((ovary or ovaries or ovarian or oocyte*) adj2 (reserve* or response* or function*) adj2 (test or tests or testing or
assess”* or measur* or evaluat* or marker* or biomarker* or predict*)).tw.

12 or/1-11

13 *Muellerian inhibiting factor/

14 (AMH or ((mullerian or muellerian) adj1 inhibit*)).tw.

15 ((antimullerian or anti-mullerian or antimuellerian or anti-muellerian) adj2 (hormone* or substance* or factor*)).tw.

16 (FSH or bFSH or ((follicle stimulat* or follicul*) adj2 hormone*)).tw.

17 (AFC or ((antral or follic*) adj2 count*)).tw.

18 ovary follicle/ and cell count/

19 or/13-18

20 12 and 19

21 pregnancy/ or time to pregnancy/ or pregnancy rate/ or pregnancy outcome/

22 (pregnan* or livebirth* or birth*).tw.

23 oocyte retrieval/

24 ((oocyte* or egg or eggs) adj2 (retriev* or recover* or number* or collect* or obtain* or quality or matur® or yield*)).tw.

25 ovary hyperstimulation/

26 (((Ovarian or ovary) adj Hyperstimulation Syndrome) or OHSS).tw.

27 (cycle* adj2 cancel*).tw.

28 or/21-27

29 20 and 28

30 letter.pt. or letter/

31 note.pt.

32 editorial.pt.

33 case report/ or case study/

34 (letter or comment*).ti.

35 or/30-34

36 randomized controlled trial/ or random®*.ti,ab.

37 35 not 36

38 animal/ not human/

39 nonhuman/

40 exp Animal Experiment/

41 exp Experimental Animal/

42 animal model/

43 exp Rodent/

44 (rat or rats or rodent* or mouse or mice).ti.

45 or/37-44

46 29 not 45

47 limit 46 to english language
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48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

76
77
78
79

80
81
82

(conference abstract* or conference review or conference paper or conference proceeding).db,pt,su.
47 not 48

Clinical study/

Case control study/

Family study/

Longitudinal study/

Retrospective study/

comparative study/

Prospective study/

Randomized controlled trials/

56 not 57

Cohort analysis/

cohort analy$.tw.

(Cohort adj (study or studies)).tw.

(Case control$ adj (study or studies)).tw.
(follow up adj (study or studies)).tw.
(observational adj (study or studies)).tw.
(epidemiologic$ adj (study or studies)).tw.
(cross sectional adj (study or studies)).tw.
case series.tw.

prospective*.tw.

retrospective*.tw.

or/50-55,58-69

predictive value/

predict™.ti.

(validat® or rule®).ti,ab.

(predict* and (outcome* or risk* or model*)).ti,ab.

((history or variable* or criteria or scor* or characteristic* or finding* or factor*) and (predict* or model* or decision* or
identif* or prognos*)).ti,ab.

decision*.ti,ab. and Statistical model/
(decision* and (model* or clinical*)).ti,ab.
(prognostic and (history or variable* or criteria or scor* or characteristic* or finding* or factor* or model*)).ti,ab.

(stratification or discrimination or discriminate or c statistic or "area under the curve" or AUC or calibration or indices
or algorithm or multivariable).ti,ab.

Receiver operating characteristic/
or/71-80
49 and (70 or 81)

1 Database: Cochrane Database of Systematic Reviews, Issue 5 of 12, May 2023

2 Date of last search: 22/05/2023
# Searches

© 0O N O O b ODN -

MeSH descriptor: [Infertility, Female] this term only

MeSH descriptor: [Infertility] this term only

MeSH descriptor: [Fertility] this term only

(infertil* or subfertil* or fertil* or hypofertil* or subfecund* or fecund* or infecund* or steril*):ti,ab
((delay* or difficult* or inabilit* or unable or problem* or try or trying or attempt*) near/2 conceive):ti,ab
MeSH descriptor: [Reproductive Techniques, Assisted] explode all trees

(assist* near/2 (reproduct® or conception®)):ti,ab

(reproduct® near/2 (therap* or technique* or treatment*)):ti,ab

(IVF or "in vitro" next fertili* or invitro next fertili*):ti,ab
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10
11
12
13

14
15
16
17

18
19
20
21
22
23
24
25

((ovar* or ovulat*) near/3 (induc* or stimulat* or hyperstimulat*)):ti,ab
MeSH descriptor: [Ovarian Function Tests] this term only
MeSH descriptor: [Ovarian Reserve] this term only

((ovary or ovaries or ovarian) near/2 (reserve* or response* or function*) near/2 (test or tests or testing or assess* or
measur* or evaluat* or marker* or biomarker* or predict*)):ti,ab

{or #1-#13}
MeSH descriptor: [Anti-Mullerian Hormone] this term only and with qualifier(s): [blood - BL]
(AMH or ((mullerian or muellerian) near/1 inhibit*)):ti,ab

((antimullerian or anti next mullerian or antimuellerian or anti next muellerian) near/2 (hormone* or substance* or
factor*)):ti,ab

MeSH descriptor: [Follicle Stimulating Hormone] this term only and with qualifier(s): [blood - BL]
(FSH or bFSH or ((follicle next stimulat* or follicul*) near/2 hormone*)):ti,ab

(AFC or ((antral or follic*) near/2 count*)):ti,ab

MeSH descriptor: [Ovarian Follicle] this term only

MeSH descriptor: [Cell Count] this term only

#21 and #22

{or #15-#20, #23}

#14 and #24 in Cochrane Reviews

1 Database: Epistemonikos

2 Date of last search: 22/05/2023

1

(title: ((infertil* OR subfertil* OR fertil* OR hypofertil* OR subfecund* OR fecund* OR infecund* OR steril*)) OR
abstract:((infertil* OR subfertil* OR fertil* OR hypofertil* OR subfecund* OR fecund* OR infecund* OR steril*))) OR
(title:(((delay* OR difficult* OR inabilit* OR unable OR problem* OR try OR trying OR attempt*) AND conceive)) OR
abstract:(((delay* OR difficult* OR inabilit* OR unable OR problem* OR try OR trying OR attempt*) AND conceive)))
OR (title:((assist* AND (reproduct* OR conception*))) OR abstract:((assist* AND (reproduct* OR conception*)))) OR
(title:((reproduct* AND (therap* OR technique* OR treatment*))) OR abstract:((reproduct* AND (therap* OR
technique* OR treatment*)))) OR (title:((IVF OR (in vitro fertili* OR invitro fertili*))) OR abstract:((IVF OR (in vitro
fertili* OR invitro fertili*)))) OR (title:(((ovar* OR ovulat*) AND (induc* OR stimulat* OR hyperstimulat*))) OR
abstract:(((ovar* OR ovulat*) AND (induc* OR stimulat* OR hyperstimulat*)))) OR (title:(((ovary OR ovaries OR
ovarian) AND (reserve* OR response* OR function*) AND (test OR tests OR testing OR assess* OR measur® OR
evaluat® OR marker* OR biomarker* OR predict*))) OR abstract:(((ovary OR ovaries OR ovarian) AND (reserve* OR
response* OR function*) AND (test OR tests OR testing OR assess* OR measur* OR evaluat* OR marker* OR
biomarker* OR predict*))))

(title:((AMH OR ((mullerian OR muellerian) AND inhibit*))) OR abstract:((AMH OR ((mullerian OR muellerian) AND
inhibit*)))) OR (title:(((antimullerian OR anti-mullerian OR antimuellerian OR anti-muellerian) AND (hormone* OR
substance* OR factor*))) OR abstract:(((antimullerian OR anti-mullerian OR antimuellerian OR anti-muellerian) AND
(hormone* OR substance* OR factor*)))) OR (title:((FSH OR bFSH OR ((follicle stimulat* OR follicul*) AND
hormone*))) OR abstract:((FSH OR bFSH OR ((follicle stimulat* OR follicul*) AND hormone*)))) OR (title:((AFC OR
((antral OR follic*) AND count*))) OR abstract:((AFC OR ((antral OR follic*) AND count*))))

(title:((pregnan* OR livebirth* OR birth*)) OR abstract:((pregnan* OR livebirth* OR birth*))) OR (title:(((oocyte* OR
egg OR eggs) AND (retriev* OR recover* OR number* OR collect* OR obtain* OR quality OR matur* OR yield*)))
OR abstract:(((oocyte* OR egg OR eggs) AND (retriev* OR recover* OR number* OR collect* OR obtain* OR quality
OR matur* OR yield*)))) OR (title:((((Ovarian OR ovary) AND Hyperstimulation Syndrome) OR OHSS)) OR
abstract:((((Ovarian OR ovary) AND Hyperstimulation Syndrome) OR OHSS))) OR (title:((cycle* AND cancel*)) OR
abstract:((cycle* AND cancel*)))

#1 AND #2 AND #3

3 Health Economic Literature Search Strategies

4  Database: Ovid MEDLINE(R) ALL <1946 to May 22, 2023>

5 Date of last search: 23/05/2023

1

infertility, female/ or Infertility/ or fertility/
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(infertil* or subfertil* or fertil* or hypofertil* or subfecund* or fecund* or infecund* or steril*).tw.
((delay* or difficult* or inabilit* or unable or problem* or try or trying or attempt*) adj2 conceive).tw.
exp Reproductive Techniques, Assisted/

(assist* adj2 (reproduct* or conception®)).tw.

(reproduct* adj2 (therap* or technique* or treatment®)).tw.

(IVF or (in vitro fertili* or invitro fertili*)).tw.

((ovar* or ovulat*) adj3 (induc* or stimulat* or hyperstimulat®)).tw.

Ovarian function tests/ or Ovarian Reserve/

= ©O© 0 N O g b W N

0 ((ovary or ovaries or ovarian) adj2 (reserve* or response* or function*) adj2 (test or tests or testing or assess* or
measur* or evaluat® or marker* or biomarker* or predict*)).tw.

11 or/1-10

12 *ANTI-MULLERIAN HORMONE/bI

13 (AMH or ((mullerian or muellerian) adj1 inhibit*)).tw.

14 ((antimullerian or anti-mullerian or antimuellerian or anti-muellerian) adj2 (hormone* or substance* or factor*)).tw.
15 *Follicle Stimulating Hormone/bl

16 (FSH or bFSH or ((follicle stimulat* or follicul*) adj2 hormone*)).tw.

17 (AFC or ((antral or follic*) adj2 count*)).tw.

18 ovarian follicle/ and cell count/

19 or/12-18

20 11 and 19

21 Pregnancy/ or Time-to-Pregnancy/ or pregnancy rate/ or pregnancy outcome/

22 (pregnan* or livebirth* or birth*).tw.
23 Oocyte Retrieval/

24 ((oocyte* or egg or eggs) adj2 (retriev* or recover* or number* or collect* or obtain* or quality or matur® or yield*)).tw.
25 Ovarian Hyperstimulation Syndrome/

26 (((Ovarian or ovary) adj Hyperstimulation Syndrome) or OHSS).tw.
27 (cycle* adj2 cancel*).tw.

28 or/21-27

29 20 and 28

30 limit 29 to english language

31 letter/

32 editorial/

33 news/

34 exp historical article/

35 Anecdotes as Topic/

36 comment/

37 case reports/

38 (letter or comment*).ti.

39 or/31-38

40 randomized controlled trial/ or random™*.ti,ab.

41 39 not 40

42 animals/ not humans/

43 exp Animals, Laboratory/

44 exp Animal Experimentation/
45 exp Models, Animal/

46 exp Rodentia/

47 (rat or rats or mouse or mice or rodent*).ti.
48 or/41-47

49 30 not 48

50 Economics/

51 Value of life/
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52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

exp "Costs and Cost Analysis"/

exp Economics, Hospital/

exp Economics, Medical/

exp Resource Allocation/

Economics, Nursing/

Economics, Pharmaceutical/

exp "Fees and Charges"/

exp Budgets/

budget*.ti,ab.

cost*.ti,ab.

(economic* or pharmaco?economic*).ti,ab.

(price* or pricing*).ti,ab.

(financ* or fee or fees or expenditure* or saving*).ti,ab.

(value adj2 (money or monetary)).ti,ab.

resourc* allocat™.ti,ab.

(fund or funds or funding* or funded).ti,ab.

(ration or rations or rationing* or rationed).ti,ab.

ec.fs.

or/50-69

quality-adjusted life years/

sickness impact profile/

(quality adj2 (wellbeing or well being)).ti,ab.

sickness impact profile.ti,ab.

disability adjusted life.ti,ab.

(gal* or gtime* or qwb* or daly*).ti,ab.

(eurogol* or eq5d* or eq 5*).ti,ab.

(gol* or hgl* or hqgol* or h gol* or hrqol* or hr gol*).ti,ab.

(health utility* or utility score* or disutilit* or utility value*).ti,ab.

(hui or hui1 or hui2 or hui3).ti,ab.

(health* year* equivalent* or hye or hyes).ti,ab.

discrete choice™.ti,ab.

rosser.ti,ab.

(willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab.
(sf36™ or sf 36 or short form 36* or shortform 36* or shortform36*).ti,ab.
(sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab.
(sf12* or sf 12* or short form 12* or shortform 12* or shortform12*).ti,ab.
(sf8* or sf 8* or short form 8* or shortform 8* or shortform8*).ti,ab.
(sf6* or sf 6* or short form 6* or shortform 6* or shortform6*).ti,ab.
or/71-89

49 and (70 or 90)

1 Database: Embase <1974 to 2023 May 22>

2 Date of last search: 23/05/2023

D b~ WODN -

female infertility/

infertility/ or fertility/ or fertility clinic/

(infertil* or subfertil* or fertil* or hypofertil* or subfecund* or fecund* or infecund* or steril*).tw.
((delay* or difficult* or inabilit* or unable or problem* or try or trying or attempt*) adj2 conceive).tw.
exp infertility therapy/

(assist* adj2 (reproduct® or conception®)).tw.
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7 (reproduct* adj2 (therap* or technique* or treatment*)).tw.

8 (IVF or (in vitro fertili* or invitro fertili*)).tw.

9 ((ovar* or ovulat*) adj3 (induc* or stimulat* or hyperstimulat*)).tw.

10 ovarian function test/ or ovarian reserve/

11 ((ovary or ovaries or ovarian or oocyte*) adj2 (reserve* or response* or function*) adj2 (test or tests or testing or
assess* or measur* or evaluat* or marker* or biomarker* or predict*)).tw.

12 or/1-11

13 *Muellerian inhibiting factor/

14 (AMH or ((mullerian or muellerian) adj1 inhibit*)).tw.

15 ((antimullerian or anti-mullerian or antimuellerian or anti-muellerian) adj2 (hormone* or substance* or factor*)).tw.

16 (FSH or bFSH or ((follicle stimulat* or follicul*) adj2 hormone*)).tw.
17 (AFC or ((antral or follic*) adj2 count*)).tw.

18 ovary follicle/ and cell count/

19 or/13-18

20 12 and 19

21 pregnancy/ or time to pregnancy/ or pregnancy rate/ or pregnancy outcome/

22 (pregnan* or livebirth* or birth*).tw.

23 oocyte retrieval/

24 ((oocyte* or egg or eggs) adj2 (retriev* or recover* or number* or collect* or obtain* or quality or matur® or yield*)).tw.

25 ovary hyperstimulation/
26 (((Ovarian or ovary) adj Hyperstimulation Syndrome) or OHSS).tw.

27 (cycle* adj2 cancel*).tw.

28 or/21-27

29 20 and 28

30 letter.pt. or letter/

31 note.pt.

32 editorial.pt.

33 case report/ or case study/

34 (letter or comment*).ti.

35 or/30-34

36 randomized controlled trial/ or random™*.ti,ab.
37 35 not 36

38 animal/ not human/

39 nonhuman/

40 exp Animal Experiment/

41 exp Experimental Animal/

42 animal model/

43 exp Rodent/

44 (rat or rats or rodent* or mouse or mice).ti.
45 or/37-44

46 29 not 45

47 limit 46 to english language

48 (conference abstract* or conference review or conference paper or conference proceeding).db,pt,su.
49 47 not 48

50 health economics/

51 exp economic evaluation/

52 exp health care cost/

53 exp fee/

54 budget/

55 funding/

56 resource allocation/
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57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

budget*.ti,ab.

cost*.ti,ab.

(economic* or pharmaco?economic*).ti,ab.

(price* or pricing*).ti,ab.

(financ* or fee or fees or expenditure* or saving*).ti,ab.

(value adj2 (money or monetary)).ti,ab.

resourc* allocat™.ti,ab.

(fund or funds or funding* or funded).ti,ab.

(ration or rations or rationing* or rationed).ti,ab.

or/50-65

quality adjusted life year/

"quality of life index"/

short form 12/ or short form 20/ or short form 36/ or short form 8/
sickness impact profile/

(quality adj2 (wellbeing or well being)).ti,ab.

sickness impact profile.ti,ab.

disability adjusted life.ti,ab.

(gal* or gtime* or qwb* or daly*).ti,ab.

(eurogol* or eq5d* or eq 5*).ti,ab.

(gol* or hgl* or hqgol* or h qgol* or hrgol* or hr qol*).ti,ab.

(health utility* or utility score* or disutilit* or utility value*).ti,ab.

(hui or hui1 or hui2 or hui3).ti,ab.

(health* year* equivalent* or hye or hyes).ti,ab.

discrete choice*.ti,ab.

rosser.ti,ab.

(willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab.
(sf36™ or sf 36 or short form 36* or shortform 36* or shortform36*).ti,ab.
(sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab.
(sf12* or sf 12* or short form 12* or shortform 12* or shortform12*).ti,ab.
(sf8* or sf 8* or short form 8* or shortform 8* or shortform8*).ti,ab.
(sf6* or sf 6* or short form 6* or shortform 6* or shortform6*).ti,ab.
or/67-87

49 and (66 or 88)

1 Database: INAHTA

2 Date of last search: 23/05/2023

0 N o g b~ ODN -

A a4 ©
N = O

"Infertility, Female"[mh]

"Infertility"[mh]

"Fertility"[mh]

(infertil* or subfertil* or fertil* or hypofertil* or subfecund* or fecund* or infecund* or steril*)
((delay* or difficult* or inabilit* or unable or problem* or try or trying or attempt*) AND conceive)
"Reproductive Techniques, Assisted"[mhe]

(assist* AND (reproduct* or conception*))

(reproduct* AND (therap* or technique* or treatment*))

(IVF or (in vitro fertili* or invitro fertili*))

((ovar* or ovulat*) AND (induc* or stimulat* or hyperstimulat*))

"Ovarian Function Tests"[mh]

"Ovarian Reserve"[mh]
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13

14
15
16
17
18
19
20
21
22
23

((ovary or ovaries or ovarian) AND (reserve* or response* or function*) AND (test or tests or testing or assess* or
measur* or evaluat* or marker* or biomarker* or predict*))

#13 OR #12 OR #11 OR #10 OR #9 OR #8 OR #7 OR #6 OR #5 OR #4 OR #3 OR #2 OR #1

"Anti-Mullerian Hormone"[mh]

(AMH or ((mullerian or muellerian) AND inhibit*))

((antimullerian or anti-mullerian or antimuellerian or anti-muellerian) AND (hormone* or substance* or factor*))
"Follicle Stimulating Hormone"[mh]

(FSH or bFSH or ((follicle stimulat* or follicul*) AND hormone*))

(AFC or ((antral or follic*) AND count*))

"Ovarian Follicle"[mh]

#21 OR #20 OR #19 OR #18 OR #17 OR #16 OR #15

#22 AND #13 Limited to English language

1 Database: CRD via HTA

2 Date of last search: 23/05/2023

© N O g b WON -

- a a a ©
w N =~ O

14
15
16
17
18
19
20
21
22
23

((infertil* or subfertil* or fertil* or hypofertil* or subfecund* or fecund* or infecund* or steril*))
(((delay* or difficult* or inabilit* or unable or problem* or try or trying or attempt*) near2 conceive))
MeSH DESCRIPTOR Reproductive Techniques, Assisted EXPLODE ALL TREES IN HTA
MeSH DESCRIPTOR infertility, female IN HTA

MeSH DESCRIPTOR Infertility IN HTA

MeSH DESCRIPTOR fertility IN HTA

((assist* near2 (reproduct* or conception*)))

((reproduct* near2 (therap* or technique* or treatment*)))

((IVF or (in vitro fertili* or invitro fertili*)))

(((ovar* or ovulat*) near3 (induc* or stimulat* or hyperstimulat*)))

MeSH DESCRIPTOR Ovarian function tests IN HTA

MeSH DESCRIPTOR Ovarian Reserve IN HTA

(((ovary or ovaries or ovarian) near2 (reserve* or response* or function*) near2 (test or tests or testing or assess* or
measur* or evaluat* or marker* or biomarker* or predict*)))

#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13

MeSH DESCRIPTOR ANTI-MULLERIAN HORMONE IN HTA

((AMH or ((mullerian or muellerian) near1 inhibit*)))

(((antimullerian or anti-mullerian or antimuellerian or anti-muellerian) near2 (hormone* or substance* or factor*)))
MeSH DESCRIPTOR Follicle Stimulating Hormone IN HTA

((FSH or bFSH or ((follicle stimulat* or follicul*) near2 hormone*)))

((AFC or ((antral or follic*) near2 count*)))

MeSH DESCRIPTOR ovarian follicle IN HTA

#15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21

#14 AND #22
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Appendix C Prognostic evidence study selection

Study selection for review question: What is the association between markers
of ovarian reserve and: the likelihood of spontaneous conception; the
response to fertility treatment; the outcome of fertility treatment?

Figure 1: Study selection flow chart

Records identified through database searching

n=29171

Additional records identified through other sources
n=0

Total records imported
n=9171

Records screened in 1st sift

GIS screening on title and abstract

n = 5330

Records screened in 2nd sift
Screening on full text
n =528

Records included in review
n=23
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Records removed as duplicates
n = 3841

Records excluded
n = 4802

Records excluded
n = 505
27 : Systematic review - included
studies checked for relevance
5 : Paper not available
20 : Study type does not match
protocol criteria
34 : Study conducted pre-2000
- 1:Conference abstract
- 292 : Retrospective study - Sufficient
prospective cohort studies were found
and were therefore prioritised for
inclusion
3 : Duplicate
9 : Outcomes do not match protocol
criteria
67 : Number of participants <100
59 : Insufficient presentation of
results
8 : ORT conducted after beginning
ART
6 : Prognostic factors do not match
protocol criteria
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Appendix D Evidence tables

Evidence tables for review question: What is the association between markers of ovarian reserve and: the likelihood of
spontaneous conception; the response to fertility treatment; the outcome of fertility treatment?

Azmoudeh, 2018

Bibliographic Azmoudeh, A.; Shahraki, Z.; Hoseini, F.-S.; Akbari-Asbagh, F.; Davari-Tanha, F.; Mortazavi, F.; In vitro fertilization success
Reference and associated factors: A prospective cohort study; International Journal of Women's Health and Reproduction Sciences;
2018; vol. 6 (no. 3); 350-355

Study details

Country/ies where Iran
study was carried

out
Study type Prospective cohort study
Study dates March 2015 to March 2016

Inclusion criteria Infertile women who:

o Were healthy candidates for IVF/ICSI
Had FSH and LH <10, measured on menstrual cycle day 3

Exclusion criteria

e A history of endometriosis, ovarian surgery or pelvic radiotherapy
e AMH <0.05 measured on menstrual cycle day 3
e Endocrinological disorders
e Presence of congenital uterine anomalies
Patient N=160 infertile women:

characteristics
e Mean age (SD): 33 (6.1) years
e Mean duration of infertility (SD): Not reported
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e Mean AMH at baseline (SD): Not reported
e Mean FSH at baseline (SD): Not reported
e Mean AFC at baseline (SD): Not reported

Risk factor(s) of Serum AMH:

interest
e <0.6
e >0.6
Serum AMH was measured on cycle day 3
Confounding Data for women aged <35 and for women aged >35 years are presented separately.

factor(s) of interest

aORs were reported but not extracted because the analysis adjusted for endometrial thickness, number of FSH ampules,
embryo grade, and the number of embryo produced, and not age or duration of infertility.

Duration of follow- Not reported

up

Setting Infertility center of a hospital

Sources of funding The study received no financial support

Other information Information on which assay was used to measure AMH is not reported.

All participants underwent IVF cycles, with:

e Long GnRH agonist ovarian stimulation protocol (0.5 mg buserelin acetate administered from cycle day 21)
e GnRH dose reduced by half and FSH ampule added on first day of menstruation
e Ovarian stimulation with HCG (10 000 1U) when 17-18 mm follicles were observed

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]
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Oocyte retrieval using a soft catheter under spinal anesthesia
ICSI for women with a poor history of IVF

Embryo transfer of 1-5 embryos (depending on age and the quality of embryos) 3 days after oocyte pick-up

100 mg of progesterone per day injected for 3 days, then luteal phase support for 12 weeks (400 mg Cyclogest)

Odds ratios were reported for clinical pregnancy, however the analysis did not adjust for age or duration of infertility, so

these have not been extracted

Study arms
AMH <0.6 (N = 81)
Unit of measurement not reported

AMH >0.6 (N = 79)
Unit of measurement not reported

Outcomes
Clinical pregnancy
Outcome

Clinical pregnancy

No of events
Age <35 years (n=103)

AMH <0.6, , N = 81

Total n with AMH <0.6 = 59; total n with AMH >0.6 = 44

No of events
Age >35 years (n=57)

nN=6;%=16.7
nN=3;:%=5.1
nN=3;%=13.6

Total n with AMH <0.6 = 22; total n with AMH >0.6 = 35

No of events

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]
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Higher values are better

Critical appraisal - QUIPS checklist

Section
Study participation

Study Attrition

Prognostic factor
measurement

Outcome
Measurement

Study Confounding

Statistical Analysis
and Reporting

Overall risk of bias
and directness

Overall risk of bias
and directness

Barriere, 2022

Question
Summary Study

participation

Study Attrition Summary

Prognostic factor
Measurement Summary

Outcome Measurement
Summary

Study Confounding
Summary

Statistical Analysis and
Presentation Summary

Risk of Bias

Directness

Answer

Moderate risk of bias
(Participants' duration of fertility at baseline not reported. Baseline differences between groups
with/without poor ovarian reserve are not reported.)

Low risk of bias
(Data reported for all participants)

High risk of bias
(AMH was measured in the endocrinology lab of the hospital but no other information reported
on how AMH was measured or the assay used)

Moderate risk of bias
(The definition of clinical pregnancy deviates from the protocol, as pregnancy was confirmed
by ultrasound which visualized at least one gestational sac)

High risk of bias

(Relevant ORs could not be extracted as the analysis did not adjust for age or duration of
infertility. Relevant extracted data were therefore unadjusted. There does not appear to be
any missing data)

Low risk of bias

(Sufficient presentation of statistical analysis and no evidence of selective reporting)

High

(High risk of bias due to lack of information reported on study participants or prognostic factor
measurement, deviation from the protocol definition of clinical pregnancy, and lack of
accounting for confounders)

Directly applicable
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Bibliographic Barriere, Paul; Procu-Buisson, Geraldine; Avril, Catherine; Hamamah, Samir; Added value of anti-Mullerian hormone serum
Reference concentration in assisted reproduction clinical practice using highly purified human menopausal gonadotropin (HP-hMG).;
Journal of gynecology obstetrics and human reproduction; 2022; vol. 51 (no. 2); 102289

Study details

Country/ies where France
study was carried

out
Study type Prospective cohort study
Study dates October 2016 to December 2017

Inclusion criteria  Infertile women aged 18-42 years who:

e Received HP-hMG (Menopur; 600 IU/mL) for COS during their first IVF/ICSI cycle
Had =1 recent AMH measurement using a fully automated assay in the last 12 months before inclusion

Exclusion criteria Stage Ill/IV endometriosis and/or polycystic ovarian syndrome
Untreated major endocrine or metabolic abnormalities

Major morphological uterine or ovarian abnormalities

Past ovarian surgery

Inclusion in an interventional study to assess infertility treatments

Patient N=235 infertile women:
characteristics

Mean age (SD): 32.5 (4.6) years
Mean duration of infertility (SD): 3.1 (1.9) years
Mean AMH at baseline (SD): 2.3 (1.7) ng/ml
Mean FSH at baseline (SD): 7.7 (2.8) 1U/I
Mean AFC at baseline (SD): Not reported

o AFC <8: n=23 (12.3%)*

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]
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*Denominator not reported
Risk factor(s) of Serum AMH:

interest
e Low <1.1 ng/mL
e 1.1to <5 ng/mL (including the following groups reported in the study):
o Intermediate 21.1 to <2 ng/mL
o Normal 22 to <5 ng/mL
e High =5 ng/mL
The study does not report on which cycle day serum AMH was collected
Confounding Not reported

factor(s) of interest

Duration of follow- 11 weeks (after first embryo transfer)

up

Setting Private and public fertility/ ART centres

Sources of funding Industry funded by Ferring SAS

Other information A fully automated assay was used to measure AMH, but no other information on the assay is reported.

All participants underwent IVF/ ICSI cycles:
e Most women (84.3%) were treated with a gonadotropin releasing hormone antagonist protocol

e HP-hMG 600 IU/mL was used for controlled ovarian stimulation in all participants (mean (SD) initial dose: 233.8
(73.0) IU/day) with a treatment duration of 8-10 days

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]
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Study arms
Low AMH (<1.1 ng/mL) (N = 54)

AMH 1.1 to <5 ng/mL (N = 165)
Includes participants from the intermediate (=1.1 to <2 ng/mL, n=62) and normal (=2 to <5 ng/mL, n=103) AMH groups

High AMH (25 ng/mL) (N = 16)

Outcomes
Reduced number of retrieved oocytes
Outcome Low AMH (<1.1 Normal AMH 1.1 High AMH (25
ng/mL), , N =54 to <5 ng/mL,, N= ng/mL),, N =
165 16
Reduced number of retrieved oocytes (<8) n=41;% = N=64;%=387 n=4;%=25

Defined as <8 oocytes retrieved. Data for the normal AMH group is combined from the 75.5
intermediate group (31/62, 50%) and the normal group (33/103, 32%). Results were
presented as percentages and transformed to numerical figures

No of events
Lower values are better

Critical appraisal - QUIPS checklist

Section Question Answer
Study participation Summary Study Moderate risk of bias
participation (Sampling frame and recruitment partially described, baseline differences between groups
with/without poor ovarian reserve are not reported)
Study Attrition Study Attrition Low risk of bias
Summary (Data reported for all participants)
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Section

Prognostic factor
measurement

Outcome
Measurement

Study Confounding

Statistical Analysis
and Reporting

Overall risk of bias
and directness

Overall risk of bias
and directness

Question

Prognostic factor
Measurement
Summary

Outcome
Measurement
Summary

Study Confounding
Summary

Statistical Analysis
and Presentation
Summary

Risk of Bias

Directness

Ben-Haroush, 2011

Bibliographic
Reference

Study details

Answer

High risk of bias
(AMH was measured using a fully automated assay but no other information reported on how AMH
was measured or the assay used)

Low risk of bias
(Clear definition and cut-off point was given for the outcome reduced number of retrieved oocytes)

High risk of bias
(Relevant extracted data were unadjusted. There does not appear to be any missing data)

High risk of bias

(Clinical pregnancy data were collected but not reported per group so data could not be extracted for
this outcome. Data for reduced number of retrieved oocytes with a cut-off of <4 oocytes were
collected and reported for participants in the low AMH group, but not for any other group, and
therefore data could not be extracted for this outcome. It is reported that 6 participants had their
cycles cancelled due to no oocyte retrieved at the puncture or no mature oocyte retrieved, but it is not
reported which group/s these participants belonged to and so data could not be extracted for this
outcome.)

High

(High risk of bias due to lack of information about baseline differences between relevant groups or
prognostic factor measurement, lack of accounting for confounders, and selective reporting of
results)

Directly applicable

Ben-Haroush, Avi; Farhi, Jacob; Zahalka, Yasmin; Sapir, Onit; Meizner, Israel; Fisch, Benjamin; Small antral follicle count (2-5
mm) and ovarian volume for prediction of pregnancy in in vitro fertilization cycles.; Gynecological endocrinology : the official
journal of the International Society of Gynecological Endocrinology; 2011; vol. 27 (no. 10); 748-52
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Countryl/ies where Israel
study was carried

out
Study type Prospective cohort study
Study dates January to June 2009

Inclusion criteria  Women undergoing fresh IVF cycles
Exclusion criteria Not reported

Patient N=115 women undergoing fresh IVF cycles
characteristics

Women who did not achieve pregnancy (n=77):

Mean age (SD): 33.6 (6.0) years
Mean duration of infertility (SD): Not reported
Mean AMH at baseline (SD): Not reported
Mean FSH at baseline (SD): Not reported
Mean total AFC at baseline (SD): 11.3 (5.3)
o Mean small (2-5 mm) AFC (SD): 6.4 (4.7)
o Mean large (5-10 mm) AFC (SD): 4.9 (3.9)

Women who achieved pregnancy (n=38):

Mean age (SD): 32.3 (5.0) years
Mean duration of infertility (SD): Not reported
Mean AMH at baseline (SD): Not reported
Mean FSH at baseline (SD): Not reported
Mean total AFC at baseline (SD): 13.7 (5.8)
o Mean small (2-5 mm) AFC (SD): 8.1 (4.7)
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o Mean large (5-10 mm) AFC (SD): 5.5 (3.8)

Risk factor(s) of o Total AFC (all follicles 2-10mm):
interest o Total AFC <15
o Total AFC 215

Cycle day of AFC measurement is not reported.

Study also reported results for small AFC (follicles 2-5mm) but these data were not extracted

Confounding Not reported
factor(s) of interest

Duration of follow- Not reported
up

Setting Tertiary care
Sources of funding Not reported

Other information  All participants underwent IVF/ICSI cycles, with:

e Long GnRH agonist, short (flare) GnRH agonist, oral contraceptive, or GnRH antagonist protocol (decided according

to age, scheduling, and previous treatment experience)

Gonadotrophin stimulation with rFSH

Oocyte maturation and ovulation induction with 250ug hCG

Embryo transfer on day 2 or 3 after IVF or ICSI (based on quality of embryos)
Luteal phase support with daily vaginal progesterone

Study arms
Total AFC 215 (N = 27)

Total AFC <15 (N = 88)
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Outcomes

Clinical pregnancy

Outcome Total AFC 215, , N = 27 Total AFC <15,, N =88
Clinical pregnancy n=13; % =48.1 n=25;%=28.4

No of events
Higher values are better

Critical appraisal - QUIPS checklist

Section Question

Study participation Summary Study
participation

Study Attrition Study Attrition Summary

Prognostic factor Prognostic factor
measurement Measurement Summary

Outcome Outcome Measurement
Measurement Summary

Study Confounding Study Confounding
Summary

Statistical Analysis Statistical Analysis and
and Reporting Presentation Summary

Answer

Moderate risk of bias

(Sampling frame and recruitment partially described. Participants' duration of fertility at baseline
not reported, and baseline differences are not reported between groups with/without poor ovarian
reserve)

Low risk of bias
(Data reported for 115 participants, it does not appear that any were lost to follow-up although this
is not explicitly reported)

Low risk of bias

(All AFC evaluations performed by the same physician by ultrasound and were done prior to
treatment. AFC was divided into 2 subpopulations of follicles of small AFC (2-5 mm) and large
AFC (5—-10 mm). There does not appear to be any missing data)

Low risk of bias
(Clinical pregnancy was defined as the presence of an intrauterine gestational sac with a fetal pole
and a documented heart rate on ultrasound scan 4 weeks after embryo transfer.)

High risk of bias
(Relevant extracted data were unadjusted. There does not appear to be any missing data)

Low risk of bias
(Sufficient presentation of statistical analysis and no evidence of selective reporting)
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Section Question Answer
Overall risk of bias  Risk of Bias High
and directness (High risk of bias due to lack of accounting for confounders and lack of information about baseline

differences between relevant groups.)

Overall risk of bias  Directness Directly applicable
and directness

Brodin, 2013
Bibliographic Brodin, Thomas; Hadziosmanovic, Nermin; Berglund, Lars; Olovsson, Matts; Holte, Jan; Antimullerian hormone levels are
Reference strongly associated with live-birth rates after assisted reproduction.; The Journal of clinical endocrinology and metabolism;

2013; vol. 98 (no. 3); 1107-14

Study details

Country/ies where Sweden
study was carried

out

Study type Prospective cohort study

Study dates Between April 2008 and June 2011

Inclusion criteria o Patients undergoing IVF-ICSI treatment regardless of their levels of AMH or the cause or duration of infertility

e No older than 42 years of age

Exclusion criteria Not reported

Patient N=892 women undergoing n=1230 ICSI cycles (observations):
characteristics
e Mean age at OPU (SD): 36 (4.2) years
e Mean duration of infertility (SD): Not reported
e Mean AMH at baseline (SD): Not reported
o AMH range at baseline: 0.06 to 26.3 ng/ml
o Mean log-transformed AMH values at baseline (SD): 2.3 (2.5) ng/ml
e Mean FSH at baseline (SD): Not reported
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e Mean AFC at baseline (SD): Not reported

Risk factor(s) of Serum AMH:
interest

e AMH <0.84 ng/mi
e AMH 0.84 - 2.94 ng/ml
e AMH >2.94 ng/ml

AMH=0.84 ng/ml is the 25th percentile, AMH=2.94 ng/ml is the 75th percentile.
Because of a skewed distribution, AMH values were log-transformed.

Log AMH values were stratified into 4 groups using cut-offs defined by the 25th, 50th, and 75th percentiles. The 2 groups in
the middle were alike in terms of outcome with equal pregnancy rates (28.2% and 28.25%, respectively; p=0.99) and live-
birth rates (20.0% and 21.4%, respectively; p=0.67; figures per started cycle), therefore the 2 middle groups were joined,
resulting in 3 AMH classes according to the 25th and 75th percentile.

Serum AMH was collected regardless of day in the cycle.

Confounding ORs adjusted for age but not for duration of fertility
factor(s) of interest

Duration of follow- Not reported
up
Setting University-affiliated private infertility center

Sources of funding Supported by Carl von Linne Clinic, Uppsala, and the Department of Women’s and Children’s Health and the Family
Planning Fund in Uppsala, Uppsala University, Uppsala, Sweden.
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Other information  Serum levels of AMH were analysed by ELISA using the DSL kit. Coefficients of variation were 9% (intra-assay) and 6%
(inter-assay) for low (2 ng/mL), and 6% (intra-assay) and 3% (inter-assay) for high (8 ng/mL) levels. The conversion factor
(pmol/L to ng/mL) was 7.14 pmol/L = 1 ng/mL.

AFC was defined as the sum of all follicles 2 to 10 mm in size.

All participants underwent ICSI cycles, with:

Long GnRH-agonist (down-regulation with nafarelin/ buserelin)

Ovarian hyperstimulation with individual doses of rFSH (follitropin beta/ follitropin alfa) or h(MG (menotropin).
Embryo scoring on day 2 in a 10-degree scale according to the integrated morphology cleavage embryo score
Luteal phase support vaginally for 2 weeks after embryo transfer (400 mg progesterone vagitories 3 times daily or
90 mg gel twice daily)

Odds ratios have not been extracted as they were reported either as unadjusted or adjusted for age and not duration of
fertility for clinical pregnancy rate and live birth rate. Live birth and clinical pregnancy rates were also reported per ovum
pickup and per embryo transfer but were not extracted as the number of observations was not reported per AMH group and
therefore could not be converted from percentages into numerical figures. Cycle cancellation was reported but not extracted
as this was reported as a composite outcome including 'suboptimal ovarian stimulation, mainly because of poor response
(fewer than three follicles maturing), or in the case of a threatening ovarian hyperstimulation syndrome and a failed
coasting'.

Study arms
log AMH <0.84 ng/ml (N = 309)
Group 1 (log 25th percentile of AMH concentration <0.89 ng/ml; n=309 observations IVF-ICSI cycles)

log AMH 0.84-2.94 ng/ml (N = 613)
Group 2 (log 50th percentile of AMH concentration 0.84-2.94 ng/ml; n=613 observations IVF-ICSI cycles)
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log AMH >2.94 ng/ml (N = 308)
Group 3 (log 75th percentile of AMH concentration >2.94 ng/ml; n=308 observations IVF-ICSI cycles)

Outcomes

Live birth

Outcome log AMH <0.84 ng/ml,,N= log AMH 0.84-2.94 ng/ml,,N= log AMH >2.94 ng/ml,, N =
309 613 308

Live birth per start of stimulation n=33;%=10.7 n=127; % = 20.7 n=95;%=30.8

Live birth defined as the delivery of 21 living

child

No of events

Higher values are better

Clinical pregnancy

Outcome log AMH <0.84 log AMH 0.84-2.94 log AMH >2.94

ng/ml, , N = 309 ng/ml, , N =613 ng/ml, , N = 308
Clinical pregnancy per start of stimulation Nn=48;% =155 n=173; % = 28.2 n=116; % = 37.6

Clinical pregnancy defined as the visualization of a gestational sac with
vaginal ultrasound in gestational week >7.

No of events

Higher values are better
Ovarian hyperstimulation syndrome (OHSS)

Outcome log AMH <0.84 ng/ml, , N = 309 log AMH 0.84-2.94 ng/ml, , N = 613 log AMH >2.94 ng/ml, , N = 308
OHSS n=0;%=0 nN=7;%=1 n=12;% =39

No of events
Lower values are better
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1

2  Critical appraisal - QUIPS checklist

Section
Study participation

Study Attrition

Prognostic factor
measurement

Outcome
Measurement

Study Confounding

Statistical Analysis
and Reporting

Overall risk of bias
and directness

Overall risk of bias
and directness

4  Fadini, 2011

Question

Summary Study
participation

Study Attrition
Summary

Prognostic factor
Measurement Summary

Outcome Measurement
Summary

Study Confounding
Summary

Statistical Analysis and

Presentation Summary
Risk of Bias

Directness

Answer

Moderate risk of bias
(Baseline differences are not reported between groups with/without poor ovarian reserve, and
duration of infertility not reported)

Low risk of bias
(Data reported for all participants, it does not appear that any were lost to follow-up although this is
not explicitly reported)

Low risk of bias

(AMH levels were determined by using ELISA (using DSL kit). Coefficients of variation were 9%
(intra-assay) and 6% (inter-assay) for low (2 ng/mL), and 6% (intra-assay) and 3% (inter-assay) for
high (8 ng/mL) levels. The conversion factor (pmol/L to ng/mL) was 7.14 pmol/L = 1 ng/mL)

Moderate risk of bias

(Clinical pregnancy was defined as the visualization of a gestational sac with vaginal ultrasound in
gestational week >7. Live birth was defined as delivery of 21 living child. No information was
reported on how OHSS was measured or defined)

High risk of bias
(ORs could not be extracted as the analysis did not adjust for duration of infertility. Relevant
extracted data were therefore unadjusted. There does not appear to be any missing data)

Low risk of bias

(Sufficient presentation of statistical analysis and no evidence of selective reporting of the results)
High

(Baseline differences are not reported between groups with/without poor ovarian reserve, duration
of infertility not reported, lack of accounting for confounders, and definitions of outcomes deviate
from those defined in the protocol)

Directly applicable
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Bibliographic Fadini, Rubens; Comi, Ruggero; Mignini Renzini, Mario; Coticchio, Giovanni; Crippa, Marilena; De Ponti, Elena; Dal Canto,
Reference Mariabeatrice; Anti-mullerian hormone as a predictive marker for the selection of women for oocyte in vitro maturation
treatment.; Journal of assisted reproduction and genetics; 2011; vol. 28 (no. 6); 501-8

Study details

Countryl/ies where lItaly
study was carried

out
Study type Prospective cohort study
Study dates Between January and December 2008

Inclusion criteria  Women with an indication for In-vitro maturation (IVM) treatment who:

Were aged <39 years

Had regular menstrual cycles (25-34 days)

Had morphologically and endocrinologically normal ovaries
Had a BMI of <32

Also reported that women with an FSH <10 mlU/ml, 17-f estradiol level <200 pg/ml, an AFC =5 were admitted
Exclusion criteria \Women with:

e Polycystic ovary
e Polycystic ovary syndrome
e Other ovarian and endocrinology abnormalities

Also reported that women with ovarian cysts 212 mm were excluded

Patient N=177 women selected for an IVM procedure:
characteristics

Mean age (SD): 33.3 (2.89) years

Mean duration of infertility (SD): Not reported
Mean AMH at baseline (SD): 3.32 (2.34) g/ml
Mean FSH at baseline (SD): 5.9 (1.76) mIU/mi
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Risk factor(s) of
interest

Confounding

e Mean total AFC at baseline (SD): 9.14 (3.39)

Serum AMH:
e >1.28 ng/ml
e <=1.28 ng/ml

Results are reported in table 2 with a cut-off of 1.28 g/ml; however this appears to be an error as elsewhere in the text,
results are expressed in ng/ml.

Reported that an AMH value of 1.28 ng/ml was identified as a threshold for the prediction of the retrieval of at least 5
oocytes, with a sensitivity of 93.4% and a specificity of 33.8%

Serum AMH was collected on day 3.
Reports coeficients from the multivariate linear regression model adjusted for age and other factors but not for duration of

factor(s) of interest fertility

Duration of follow-
up

Setting

Sources of funding
Other information

Not reported

Centre of Reproductive Medicine
Not reported

AMH was measured using an enzymatic two-site immunoassay (MIS/AMH ELISA) using the DSL kit. The intra-and inter-
assay coefficients of variation were <6.4% and <9.8%, respectively.

All participants underwent IVF with IVM, with:
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e Oral 17-B estradiol supplementation (6 mg/day), starting on the day of oocyte retrieval

o Luteal support by intravaginal progesterone supplementation (600 mg/day starting 1 day later)

e Oocyte pick up when endometrium thickness was =5 mm and the leading follicle diameter was between 9 and 12
mm

Study arms
AMH < 1.28 ng/ml (N = 32)

AMH > 1.28 ng/ml (N = 145)

Outcomes

Clinical pregnancy

Outcome AMH =1.28 AMH >1.28 g/ml

gml,,N=32 ,,N=145

Clinical pregnancy per cycle N=2;%=63 n=23;%=159

All participants underwent 1 cycle of IVM. Clinical pregnancy defined as the presence of a gestational sac

with foetal heart beat at transvaginal ultrasound examination 2 weeks after f-hCG testing

No of events

Higher values are better

Clinical pregnancy

Outcome AMH =1.28 AMH >1.28
g/ml,,N=21 g/ml,,N=

130
Clinical pregnancy per transfer N=2;%= N=23;%=
Excludes participants who did not undergo embryo transfer; all participants underwent 1 cycle of IVM. Clinical 9.5 17.7

pregnancy defined as the presence of a gestational sac with foetal heart beat at transvaginal ultrasound
examination 2 weeks after f-hCG testing
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Outcome

No of events

Higher values are better

Critical appraisal - QUIPS checklist

Section
Study participation

Study Attrition

Prognostic factor
measurement

Outcome
Measurement

Study Confounding

Statistical Analysis
and Reporting

Question

Summary Study
participation

Study Attrition Summary

Prognostic factor
Measurement Summary

Outcome Measurement
Summary

Study Confounding
Summary

Statistical Analysis and
Presentation Summary

AMH £1.28 AMH >1.28
g/ml,,N=21 g/ml,,N=
130

Answer

Moderate risk of bias

(Sampling frame and recruitment partially described. Baseline differences are not reported
between groups with/without poor ovarian reserve, and duration of infertility at baseline not
reported)

Low risk of bias
(Data reported for all participants, it does not appear that any were lost to follow-up although
this is not explicitly reported)

Low risk of bias

(AMH was measured using an enzymatic two-site immunoassay (MIS/AMH ELISA using
DSL kit). The intra-and inter-assay coefficients of variation were <6.4% and <9.8%,
respectively)

Low risk of bias
(Clinical pregnancy defined as the presence of a gestational sac with foetal heart beat at
transvaginal ultrasound examination 2 weeks after B-hCG testing)

High risk of bias
(Relevant extracted data were unadjusted. There does not appear to be any missing data)

Low risk of bias
(Sufficient presentation of statistical analysis and no evidence of selective reporting of the
results)
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Section Question Answer
Overall risk of bias Risk of Bias High
and directness (High risk of bias due to lack of accounting for confounders, and lack of reporting of duration

of infertility or baseline differences between groups with/without poor ovarian reserve)

Overall risk of bias Directness Directly applicable
and directness

Ficicioglu, 2014
Bibliographic Ficicioglu, Cem; Cenksoy, Pinar Ozcan; Yildirim, Gazi; Kaspar, Cigdem; Which cut-off value of serum anti-Mullerian hormone
Reference level can predict poor ovarian reserve, poor ovarian response to stimulation and in vitro fertilization success? A prospective

data analysis.; Gynecological endocrinology : the official journal of the International Society of Gynecological Endocrinology;
2014; vol. 30 (no. 5); 372-6

Study details

Countryl/ies where Turkey
study was carried

out
Study type Prospective cohort study
Study dates April 2012 to March 2013

Inclusion criteria  WWomen undergoing their first IVF treatment cycle who:

Had BMI >19 and <30 kg/m2

Were <40 years old

Had FSH levels on cycle day 3 of <12 mIU/ml

Were primary infertile patients

Had both ovaries present on transvaginal ultrasound scan
Had no previous history of ovarian surgery

Had no exposure to cytotoxic drugs or pelvic radiation
Had no hormonal therapy in the preceding 6 months
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Exclusion criteria Not reported

Patient
characteristics

Risk factor(s) of
interest

Fertility problems:

N=311 women undergoing their first IVF treatment cycle

Women who did not achieve pregnancy (n=187):

Mean age (SD): 34.51 (5.75) years

Mean duration of infertility (SD): 4.75 (4.46) years
Mean AMH at baseline (SD): 2.174 (1.52) ng/ml
Mean FSH at baseline (SD): 7.63 (3.15) 1U/I
Mean AFC at baseline (SD): Not reported

Women who achieved pregnancy (n=124):

e Mean age (SD): 31.43 (4.56) years
e Mean duration of infertility (SD): 4.40 (3.09) years
e Mean AMH at baseline (SD): 1.47 (1.24) ng/ml
e Mean FSH at baseline (SD): 8.37 (4.03) IU/I
e Mean AFC at baseline (SD): Not reported
Serum AMH:
e <1ng/ml
e >1ng/ml
e <0.5ng/ml
e >0.5ng/ml

evidence reviews for ovarian reserve testing DRAFT [September 2025]

71



A WODN -

DRAFT FOR CONSULTATION

Serum AMH was collected on cycle day 2 or 3.

Confounding People with certain factors that might affect fertility were excluded - see inclusion criteria
factor(s) of interest

Duration of follow- Not reported
up

Setting IVF center
Sources of funding Not reported

Other information AMH was measured using an ultrasensitive ELISA (Beckman Coulter).

All participants underwent ICSI cycles, with:

e GnRH antagonist protocol

o Stimulation with recombinant FSH on day 2 after the baseline transvaginal scan (starting dose between 150-450 U
dependent on the age of the woman, baseline serum FSH and E2 levels, and serum AMH level)

e Oocyte maturation and ovulation induction by a single dose of recombinant hCG (250 mg) when there were at least

two follicles >17 mm

Oocyte retrieval 36h after hCG administration

Standard ICSI technique

Embryo transfer of 1-2 embryos on day 3 or 5 after oocyte retrieval

Luteal phase support started on the day of retrieval with progesterone gel

The results for the comparison of AMH <1 ng/ml and AMH >1 ng/ml were prioritised for analysis due to similarity to cut-offs
in other studies

Study arms
AMH <1 ng/ml (N = 101)
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AMH >1 ng/ml (N = 210)
AMH 0.5 ng/ml (N = 85)

AMH >0.5 ng/ml (N = 226)

Outcomes

Clinical pregnancy

Outcome AMH =1 ng/ml, , N =101 AMH >1 ng/ml, , N =210 AMH <0.5 ng/ml, , N = 85 AMH >0.5 ng/ml, , N = 226
Clinical pregnancy n=29; % =28.7 n=100; % =47.8 n=21;%=24.3 n=105; % =46.4

No of events
Higher values are better

Critical appraisal - QUIPS checklist

Section Question Answer
Study participation Summary Study Low risk of bias
participation (Sampling frame and recruitment partially described, but source of target population, recruitment

period and place, inclusion/exclusion criteria, and baseline characteristics all fully described and
participation in study was adequate)

Study Attrition Study Attrition Low risk of bias
Summary (Data reported for all participants)

Prognostic factor ~ Prognostic factor Low risk of bias

measurement Measurement (AMH levels were determined at a single reference laboratory by using an ultrasensitive ELISA
Summary (Beckman-Coulter). The assay range was 0.16—20 ng/ml, functional sensitivity was 0.08 ng/ml, and

intra-assay and interassay coefficients of variation were 5.4% and 5.6%, respectively)
Outcome Outcome Measurement Low risk of bias
Measurement Summary (Clinical pregnancy was defined as the presence of a fetal heart beat visualized by transvaginal

ultrasound examination)
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Section
Study Confounding

Statistical Analysis
and Reporting

Overall risk of bias
and directness

Overall risk of bias
and directness

Friden, 2011
Bibliographic
Reference

Study details

Question Answer

Study Confounding High risk of bias
Summary (Relevant extracted data were unadjusted. There does not appear to be any missing data)

Statistical Analysis and Low risk of bias
Presentation Summary (Sufficient presentation of statistical analysis and no evidence of selective reporting of the results)

Risk of Bias Moderate

(Moderate risk of bias due to lack of accounting for confounders)
Directness Directly applicable

Friden, Barbro; Sjoblom, Peter; Menezes, Judith; Using anti-Mullerian hormone to identify a good prognosis group in women
of advanced reproductive age.; The Australian & New Zealand journal of obstetrics & gynaecology; 2011; vol. 51 (no. 5);
411-5

Country/ies where Sweden

study was carried
out

Study type

Study dates
Inclusion criteria
Exclusion criteria

Patient
characteristics

Prospective cohort study

November 2006 to December 2008

Women aged 239 years undergoing a first cycle of IVFACSI treatment. No other inclusion criteria reported
Not reported

N=127 women undergoing a first cycle of IVF/ICSI treatment
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Risk factor(s) of

interest

Fertility problems:

Women with AMH <8.6 pmol/L (n=90):

Mean age (SD): Not reported. Median (range): 42 (39-45) years
Mean duration of infertility (SD): Not reported

Mean AMH at baseline (SD): Not reported

Mean FSH at baseline (SD): Not reported

Mean AFC at baseline (SD): Not reported

Women with AMH >8.6 pmol/L (n=37):

e Mean age (SD): Not reported. Median (range): 42 (39-46) years
e Mean duration of infertility (SD): Not reported
e Mean AMH at baseline (SD): Not reported
e Mean FSH at baseline (SD): Not reported
e Mean AFC at baseline (SD): Not reported
Serum AMH:
e <8.6 pmol/L
e >8.6 pmol/L
e <5 pmol/L*
e >5 pmol/L*

* For the outcome 'reduced number of oocytes retrieved' only

Serum AMH was collected on any day of the menstrual cycle.

evidence reviews for ovarian reserve testing DRAFT [September 2025]
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Confounding Not reported
factor(s) of interest

Duration of follow- Not reported; 1 IVF cycle
up

Setting Fertility center

Sources of funding Not reported

Other information AMH was measured using commercial DSL ELISA assay Kkits.

All participants underwent IVF/ICSI cycles (as determined by semen quality), with:

o Standard agonist or antagonist protocols (as indicated by the clinical situation)
e 1 o0or 2 embryos transferred on day 2, 3 or 5 after IVF or ICSI

Odds ratios were reported for clinical pregnancy and live birth, however it is not reported if these were adjusted or what they
were adjusted for, so these have not been extracted

The results for the comparison of AMH <8.6 pmol/L and AMH >8.6 pmol/L were prioritised for analysis due to similarity to
cut-offs in other studies

Study arms
AMH <8.6 pmol/L (N = 90)

AMH >8.6 pmol/L (N = 37)

AMH <5 pmol/L (N = 49)
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AMH >5 pmol/L (N = 78)

Outcomes
Live birth

Outcome AMH <8.6 pmol/L, , N= AMH >8.6 pmol/L,, N= AMH s5 pmol/L,, N= AMH >5 pmol/L,,N =
90 37 49 78

Live birth N=6;%=7 N=8;%=22 n=NA; % =NA n=NA; % =NA
Reported as delivery rate per oocyte
retrieval

No of events
Higher values are better

Clinical pregnancy

Outcome AMH <8.6,, N=90 AMH>8.6,, N=37 AMHS5,,N=49 AMH>5, N=78
Clinical pregnancy nN=6;%=7 nN=9;%=25 n=NA;%=NA n=NA;%=NA
Reported as clinical pregnancy per oocyte retrieval

No of events

Higher values are better

Reduced number of retrieved oocytes

Outcome AMH 8.6, , N=90 AMH>8.6,, N=37 AMH=s5,,N=49 AMH>5,,N=78

Reduced number of retrieved oocytes n=30;% =33 n=1;%=3 n=25; % =51 N=6;%=8
Reported as number of women with <3 oocytes obtained

No of events
Lower values are better
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Cycle cancellation due to low response
Outcome

Cycle cancellation due to low response

Reported as number of women with no oocytes retrieved. Women with low AMH at risk of low oocyte
yield were warned of the risk but agreed to try with oocyte retrieval anyway. Therefore only women
with no oocytes at retrieval are included in this outcome

No of events
Lower values are better

Critical appraisal - QUIPS checklist

AMH AMH AMH <5, AMH >5,
<8.6,,N >86,,N ,N=49 ,N=78
=90 =37

N=8:% n=0:% n=NA; n=NA;
=9 = % =NA % =NA

Section Question Answer
Study participation Summary Study High risk of bias
participation (Sampling frame and recruitment partially described, inclusion criteria partially described with no
information about how the subset of women who underwent IVF during the study period and had
AMH analysed was chosen. Participants' duration of fertility at baseline not reported)
Study Attrition Study Attrition Low risk of bias
Summary (Data reported for all participants)

Prognostic factor

Prognostic factor

Moderate risk of bias

measurement Measurement (AMH levels were analysed using commercial DSL Elisa assay kits (Beckman Coulter) at 2 different
Summary laboratories in the UK and Sweden. Further information about the assay, such as range, functional
sensitivity, and intra-assay and interassay variation coefficients are not reported so it is unclear if
measurements were the same for all participants depending on laboratory used)
Outcome Outcome Low risk of bias
Measurement Measurement (Low risk of bias for the outcomes clinical pregnancy, reduced number of retrieved oocytes and cycle
Summary cancellation due to insufficient eggs: clinical pregnancy was confirmed using vaginal ultrasound scan

in the 7th week of pregnancy; clear definitions and cut-off points were given for the outcomes
reduced number of retrieved oocytes and cycle cancellation due to insufficient eggs. Moderate risk of
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Section Question

Study Confounding Study Confounding
Summary

Statistical Analysis Statistical Analysis
and Reporting and Presentation
Summary

Overall risk of bias Risk of Bias
and directness

Overall risk of bias Directness
and directness

Grynnerup, 2019
Bibliographic
Reference

Answer

bias for the outcome live birth: minimal information reported on its definition and it is unclear if it was
defined as a live birth to include a gestational age of = 20 weeks)

High risk of bias
(Relevant ORs could not be extracted as no information reported on the analysis. Relevant extracted
data were therefore unadjusted. There does not appear to be any missing data)

Moderate risk of bias

(Relevant ORs could not be extracted as insufficient information reported on the analysis. No
evidence of selective reporting)

High

(High risk of bias due to lack of information reported on study participants, potential variation in
prognostic factor measurement, lack of information reported on measurement of the outcome live
birth, lack of accounting for confounders, and insufficient information reported on the analysis )

Directly applicable

Grynnerup, A G; Lossl, K; Pilsgaard, F; Lunding, S A; Storgaard, M; Bogstad, J W; Praetorius, L; Zedeler, A; Bungum, L;
Nyboe Andersen, A; Pinborg, A; Prediction of the lower serum anti-Mullerian hormone threshold for ovarian stimulation prior to

in-vitro fertilization using the Elecsys R AMH assay: a prospective observational study.; Reproductive biology and
endocrinology : RB&E; 2019; vol. 17 (no. 1); 11

Study details

Country/ies where Denmark
study was carried

Prospective observational multicentre cohort study

out
Study type Prospective cohort study
Study dates Between December 2015 to April 2017
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Inclusion criteria

Exclusion criteria

Patient
characteristics

Risk factor(s) of
interest

Women who:

o Were between 18 and 40 years of age

e Had BMI <35

o Were referred for IVF/ICSI treatment with a regular menstrual cycle between 24 and 35 days and a pre-treatment
AMH < 12 pmol/L (as measured with the automated Elecsys® AMH assay)

All included women had both ovaries
Women who:

Had endometriosis stage IlI-IV

Had severe comorbidity (i.e. IDDM, NIDDM, gastrointestinal, cardiovascular, pulmonary, liver or kidney diseases)
Had dysregulation of thyroid disease

Were not Danish or English speaking

Had ovarian cyst at start of stimulation

Were previously included in the study

N=107 women who started ovarian stimulation with hMG:

e Mean age (SD): Not reported. Median (IQR): 36 (34-38) years
e Mean duration of infertility (SD): Not reported. Median (IQR): 24 (18—36)
e Mean AMH at baseline (SD): Not reported. Median (IQR): 5.0 (3.3-8.3) pmol/L
e Mean FSH at baseline (SD): Not reported. Median (IQR): 10.0 (8.0-13.2) 1U/I
e Mean AFC at baseline (SD): Not reported. Median (IQR): 8 (5-11)
Serum AMH:
e <4 pmol/L
e 24 pmol/L
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Confounding
factor(s) of interest

Duration of follow-
up

Setting

Sources of funding

Other information

Study arms

Serum AMH was collected on cycle day 2 or 3.

Reports adjusted ORs for the outcome of predicting failure to reach the classical hCG criteria but not for the outcome of
interest such as live birth and therefore the data have not been extracted

Not reported

Three public fertility clinics in Denmark

This work was supported by a scholarship from the Research Fund at Copenhagen University Hospital Hvidovre. A. G. G.
was funded from September 2016 by ReproUnion (EU Interreg Oresund-Kattegat-Skagerrak). Roche Diagnostics provided
free of charge products for the blood analyses

AMH was measured with an automated Elecsys AMH assay (Roche Diagnostics) on the Cobas e 601 analyser. The limit of
detection and quantitation was 0.07 pmol/L and 0.21 pmol/L, respectively.

The AMH cut-off value of 12 pmol/L corresponds to 15 pmol/L measured with the former manual ELISA assay as values are
expected to be 20% lower when measured with the new assay. The cut-off value was chosen on the basis of Yates 2011.

All participants were treated with:

¢ GnRH antagonist protocol (with a fixed dose of 300 IE HP-hMG with fixed daily GhnRH antagonist 0.25 mg/day
added from stimulation day 6)

o Triggering of ovulation by hCG when follicles reached a size 217 mm; any patient with at least 1 follicle 217 mm was
offered hCG trigger and oocyte retrieval

e Oocyte retrieval 36h £2 h after hCG administration

o Single embryo transfer on day 2 after oocyte retrieval; if available, surplus high-quality embryos were cryopreserved
onday 2or5

o Either IVF or ICSI technique

AMH <4 pmol/L (N = 35)
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AMH 24 pmol/L (N = 72)

Outcomes
Live birth

Outcome

Live birth
No definition of live birth provided

No of events

Critical appraisal - QUIPS checklist

Section Question

Study participation Summary Study
participation

Study Attrition Study Attrition Summary

Prognostic factor Prognostic factor

measurement Measurement Summary

Outcome Outcome Measurement

Measurement Summary

Study Confounding  Study Confounding
Summary

AMH <4 pmol/L, , N =35 AMH 24 pmol/L, , N =72
n=2;%=57 n=13;% =18
Answer

Moderate risk of bias
(Sampling frame and recruitment partially described. Baseline differences between groups
with/without poor ovarian reserve are not reported)

Low risk of bias
(Data reported for all participants, it does not appear that any were lost to follow-up)

Low risk of bias

(AMH was measured with the new automated Elecsys® AMH assay from Roche Diagnostics
on the Cobas e 601 analyser. The limit of detection and quantitation was 0.07 pmol/L and 0.21
pmol/L, respectively)

Moderate risk of bias
(No definition of live birth provided)

High risk of bias

(A multivariate analysis that adjusted for age and duration of infertility was done but not for a
relevant outcome. Relevant extracted data were therefore unadjusted. There does not appear
to be any missing data)
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Section

Statistical Analysis
and Reporting

Overall risk of bias
and directness

Overall risk of bias
and directness

Holte, 2011

Bibliographic
Reference

Study details

Question
Statistical Analysis and
Presentation Summary

Risk of Bias

Directness

Country/ies where Sweden

study was carried
out

Study type
Study dates

Inclusion criteria

Exclusion criteria

Patient
characteristics

Prospective cohort study

Answer

Low risk of bias

(Sufficient presentation of statistical analysis and no evidence of selective reporting of the
results)

High

(Baseline differences are not reported between groups with/without poor ovarian reserve, lack
of accounting for confounders, and no definition of live birth outcome reported)

Directly applicable

Holte, Jan; Brodin, Thomas; Berglund, Lars; Hadziosmanovic, Nermin; Olovsson, Matts; Bergh, Torbjorn; Antral follicle counts
are strongly associated with live-birth rates after assisted reproduction, with superior treatment outcome in women with
polycystic ovaries.; Fertility and sterility; 2011; vol. 96 (no. 3); 594-9

January 1999 to October 2009

All (unselected) patients eligible for sonographic scans before IVF-ICSI treatment. Participants were enrolled regardless of
the amount of antral follicles and regardless of the cause and duration of infertility. No other inclusion criteria reported

Not reported

N=2092 women undergoing 4308 IVF-ICSI cycles

e Mean age (SD): 35.3 (4.2) years
e Duration of infertility: Not reported
e Mean AMH at baseline (SD): Not reported
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Mean FSH at baseline (SD): Not reported
Mean AFC at baseline (SD): 19.2 (11.7)

Women in the AFC <5 group (n=129 cycles):

Mean age at the stimulation start (SD): 38.1 (NR, 95% CI: 37.4 to 38.9) years
Duration of infertility: Not reported

Mean AMH at baseline (SD): Not reported

Mean FSH at baseline (SD): Not reported

Mean AFC at stimulation start (SD): 4.5 (NR, 95% ClI: 4.4 to 4.6)

Women in the AFC 6-11 group (n=893 cycles):

Mean age at the stimulation start (SD): 37.6 (NR, 95% CI: 37.4 to 37.9) years
Duration of infertility: Not reported

Mean AMH at baseline (SD): Not reported

Mean FSH at baseline (SD): Not reported

Mean AFC at stimulation start (SD): 8.4 (NR, 95% CI: 8.3 to 8.5)

Women in the AFC 12-23 group (n=2051 cycles):

Mean age at the stimulation start (SD): 35.3 (NR, 95% CI: 35.1 to 35.4) years
Duration of infertility: Not reported

Mean AMH at baseline (SD): Not reported

Mean FSH at baseline (SD): Not reported

Mean AFC at stimulation start (SD): 15.9 (NR, 95% CI: 15.8 to 16.0)

Women in the AFC >23 group (n=1235 cycles):

Mean age at stimulation start (SD): 33.5 (NR, 95% CI: 33.2 to 33.7) years
Duration of infertility: Not reported
Mean AMH at baseline (SD): Not reported
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Mean FSH at baseline (SD): Not reported
Mean AFC at stimulation start (SD): 33.8 (NR, 95% CI: 33.2 to 34.4)

Risk factor(s) of Total AFC (all follicles 2-10mm) stratified into 4 groups as defined by cut-offs corresponding to pregnancy rates 15%, 25%,

interest and 35%:
e <5
e 6-23 (including the following groups reported in the study):
o 6-11
o 12-23
° >23

AFC was assessed on any day of the menstrual cycle.

Confounding Not reported

factor(s) of interest

Duration of follow- Not reported

up

Setting University-affiliated private infertility center

Sources of funding Not reported

Other information  Participants underwent the following ICSI treatment protocol:

Ovarian stimulation with individual starting doses of rESH (follitropin alfa or follitropin beta, daily SC injections) or
hMG (menotropin, daily SC injections)

Long GnRH-agonist (nafarelin 400 mg 2/day, nasal spray or buserelin 0.3 mg 3/day, nasal spray; both at half the
dose during ovarian stimulation) were down-regulated

In some cases a GnRH-antagonist (cetrorelix 0.25 mg, daily SC injection starting on d 5-6 during stimulation; or
ganirelix, same regimen) was given

Luteal phase support with progesterone for 2 weeks (vagitories 1200 mg daily or gel 180 mg)

ET on day 2 after OPU
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o Luteal phase support vaginally for 2 weeks after ET with 1200 mg of progesterone vagitories or 180 mg of gel daily

The outcomes clinical pregnancy per ovum pickup, clinical pregnancy per embryo transfer, live birth per ovum pickup, and
live birth per embryo transfer could not be extracted because the number of observations per group was not reported and
therefore percentages could not be converted to numerical figures.

Odds ratios were reported for live birth, however the analysis did not adjust for duration of infertility, so these have not been
extracted

Study arms
AFC <5 (N = 129)
n reflects number of IVF-ICSI cycles

AFC 6-23 (N = 2944)
Includes AFC 6-11 (n = 893) and AFC 12-23 (n = 2051) groups. n reflects number of IVF-ICSI cycles

AFC >23 (N = 1235)
n reflects number of IVF-ICSI cycles

Outcomes

Live birth

Outcome AFC=<5,,N AFC6-23,,N AFC>23,,N
=129 = 2944 =1235

Live birth per IVF-ICSI cycle (%) N=13;%= n=574;%= n=338;%=

Reported as mean live birth per start of stimulation. Data reported as mean percentages and 10.08 19.50 27.37

converted to numerical figures. Data from AFC 6-23 group combines data from AFC 6-11
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Outcome AFC=5,,N AFC6-23,,N AFC>23,,N

=129

(121/893, 13.55%) and AFC 12-23 (453/2051, 22.09%) groups. Live birth defined as delivery of =1
living child

No of events
Higher values are better

Clinical pregnancy

= 2944

=1235

Outcome AFC=<5,,N= AFC6-23,,N AFC>23,,N=
129 = 2944 1235

Clinical pregnancy per IVF-ICSI cycle N=17;%= n=787;%= n=449;%=

Reported as mean pregnancy (%) per start of stimulation. Data reported as mean percentages  13.18 26.73 36.36

and converted to numerical figures. Data from AFC 6-23 group combines data from AFC 6-11

(177/893, 19.82%) and AFC 12-23 (610/2051, 29.74%) groups. Clinical pregnancy defined as

the visualization of a gestational sac with vaginal ultrasound in gestational week >7

No of events

Higher values are better

Critical appraisal - QUIPS checklist

Section Question Answer

Study participation = Summary Study Moderate risk of bias

participation (Sampling frame and recruitment partially described. Duration of infertility not reported at

baseline)

Study Attrition Study Attrition Summary Low risk of bias

(Data reported for all participants, it does not appear that any were lost to follow-up although this

is not explicitly reported)
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Section

Prognostic factor
measurement

Outcome
Measurement

Study Confounding

Statistical Analysis
and Reporting

Overall risk of bias
and directness

Overall risk of bias
and directness

Hsieh, 2001
Bibliographic
Reference

Study details

Question
Prognostic factor
Measurement Summary

Outcome Measurement
Summary

Study Confounding
Summary

Statistical Analysis and
Presentation Summary

Risk of Bias

Directness

Answer

Low risk of bias
(All participants were scanned with two-dimensional ultrasound for AFC by one of two
investigators and the AFC was recorded as the sum of all follicles of 2 to 10mm in size)

Moderate risk of bias

(Definition of outcomes deviate from those defined in the protocol: clinical pregnancy defined as
the visualization of a gestational sac with vaginal ultrasound in gestational week >7; live birth
defined as delivery of at least one living child)

High risk of bias

(Relevant ORs could not be extracted as the analysis did not adjust for duration of infertility.
Relevant extracted data were therefore unadjusted. There does not appear to be any missing
data, although this is not explicitly reported)

Moderate risk of bias

(The outcomes clinical pregnancy per ovum pickup, clinical pregnancy per embryo transfer, live
birth per ovum pickup, and live birth per embryo transfer could not be extracted because the
number of observations per group was not reported)

High

(Baseline duration of infertility not reported, definition of outcomes deviate from the protocol,
some outcomes could not be extracted due to partial reporting of results, and lack of accounting
for confounders)

Directly applicable

Hsieh, Y Y; Chang, C C; Tsai, H D; Antral follicle counting in predicting the retrieved oocyte number after ovarian
hyperstimulation.; Journal of assisted reproduction and genetics; 2001; vol. 18 (no. 6); 320-4
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Country/ies where China
study was carried

out
Study type Prospective cohort study
Study dates Not reported

Inclusion criteria  All cases at the China Medical College Hospital receiving COH and IVF-ET, no other inclusion criteria reported
Exclusion criteria \Women with:

e Polycystic ovarian disease
e 1ovary

Patient N=372 cycles (n=343 couples) in infertile women receiving controlled ovarian stimulation (COH) and IVF-ET
characteristics

Women with £3 AFC (n=32 cycles):

Mean age (SD): 35.3 (4.0) years

Mean duration of infertility (SD): Not reported
Mean AMH at baseline (SD): Not reported
Mean basal day 3 FSH (SD): 14.3 (10.4) mIU/mi
Mean AFC (SD): 2.1 (0.7)

Women with 4—-10 AFC (n=223 cycles):

Mean age (SD): 31.9 (4.2) years

Mean duration of infertility (SD): Not reported
Mean AMH at baseline (SD): Not reported
Mean basal day 3 FSH (SD): 5.9 (5.4) mlU/ml
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« Mean AFC (SD): 7.2 (2.1)

Women with 211 AFC (n=117 cycles):

Mean age (SD): 28.5 (3.6) years

Mean duration of infertility (SD): Not reported
Mean AMH at baseline (SD): Not reported
Mean basal day 3 FSH (SD): 4.1 (3.1) mIU/ml
Mean AFC (SD): 16.1 (5.3)

Risk factor(s) of Total AFC (all follicles 2—10 mm; follicles >10 mm were excluded):

interest
e <3
e 4-10
o 211
AFC was assessed on cycle day 3.
Confounding Not reported

factor(s) of interest

Duration of follow- Not reported

up

Setting A Medical College Hospital
Sources of funding Not reported

Other information Participants underwent IVF with:

e Long down-regulation protocol where ovaries were stimulated by gonadotrophin and under the GnRHa suppression
from the previous midluteal phase
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e 3 ampules of HMG daily for participants <30 years; 2 ampules of HMG and 2 ampules of FSH for participants 230
years during menstrual day 3—7

o Daily gonadotrophins decreased to 2 ampules HMG in the younger participants and to 2 ampules FSH and 1
ampule HMG in the elder patients, if serum E2 was 2100 pg/mL on cycle day 7

e Gonadotrophin until 22 follicles 218 mm were formed, then human chorionic gonadotrophin was given

o Oocytes retrieved trans-vaginally 34—36 h later

e Luteal phase support with HCG (2500 |U/day) on days 1, 4, and 7 post-ET and progesterone since day 9 post-ET

Study arms
<3 AFC (N = 32)
n refers to cycles

4-10 AFC (N = 223)
n refers to cycles

211 AFC (N = 117)
n refers to cycles

Outcomes

Clinical pregnancy

Outcome <3 AFC,,N= 4-10 AFC,,N= 211 AFC,,N=
32 223 117

Clinical pregnancy per cycle nN=2;%= n=75;%= n=41;%=35

Clinical pregnancy defined as the presence of an intrauterine gestational sac. Some 6.3 33.6

participants underwent multiple cycles

No of events
Higher values are better

Clinical pregnancy
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Outcome <S3AFC,,N 4-10AFC,,N 211AFC,,N=
=16 =217 117

Clinical pregnancy per transfer N=2;%= n=75;%= nN=41;% =

Clinical pregnancy defined as the presence of an intrauterine gestational sac. Excludes 11.1 34.6 35

participants who did not undergo embryo transfer

No of events

Higher values are better

Critical appraisal - QUIPS checklist

Section
Study participation

Study Attrition

Prognostic factor
measurement

Outcome
Measurement

Study Confounding

Statistical Analysis
and Reporting

Question

Summary Study
participation

Study Attrition Summary

Prognostic factor
Measurement Summary

Outcome Measurement
Summary

Study Confounding
Summary

Statistical Analysis and
Presentation Summary

Answer

Moderate risk of bias
(Sampling frame and recruitment partially described. Participants' duration of infertility not
reported at baseline)

Low risk of bias
(Data reported for all participants, it does not appear that any were lost to follow-up although
this is not explicitly reported)

Low risk of bias
(Day-3 AFC was measured by the transvaginal ultrasound and AFC with diameter 2—10 mm
were recorded (>10 mm were excluded). There does not appear to be any missing data)

Moderate risk of bias
(Definition of outcome deviates from that defined in the protocol: clinical pregnancy was
defined as the presence of an intrauterine gestational sac)

High risk of bias
(Relevant extracted data were unadjusted. There does not appear to be any missing data)

Moderate risk of bias
(Very sparse reporting regarding statistical analysis, difficult to judge if there was any
selective reporting of the results)
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Section Question Answer
Overall risk of bias Risk of Bias High
and directness (Duration of infertility not reported at baseline, definition of outcome deviates from that

defined in the protocol, lack of accounting for confounders, minimal information reported on

the analysis)

Overall risk of bias Directness Directly applicable
and directness

Irez, 2011
Bibliographic Irez, Tulay; Ocal, Pelin; Guralp, Onur; Cetin, Meral; Aydogan, Begum; Sahmay, Sezai; Different serum anti-Mullerian hormone
Reference concentrations are associated with oocyte quality, embryo development parameters and IVF-ICSI outcomes.; Archives of

gynecology and obstetrics; 2011; vol. 284 (no. 5); 1295-301

Study details

Countryl/ies where Turkey
study was carried

out
Study type Prospective cohort study
Study dates January 2009 to February 2011

Inclusion criteria  Women undergoing IVF with ICSI who:

o Were aged <38 years
e Had both ovaries
o Were patients without TESE or frozen TESE

Exclusion criteria Not reported

Patient N=209 women undergoing IVF with ICSI
characteristics

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]
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Women in AMH percentile <10 (n=21):

Mean age (SD): 32.0 (3.0) years

Mean duration of infertility (SD): 7.5 (4.1) years
Mean AMH at baseline (SD): 0.54 (0.30) ng/ml
Mean FSH at baseline (SD): 10.0 (5.9) miU/ml|
Mean AFC at baseline (SD): 4.1 (2.5)

Women in AMH percentile 10-25 (n=31):

Mean age (SD): 32.3 (3.7) years

Mean duration of infertility (SD): 7.4 (4.2) years
Mean AMH at baseline (SD): 1.15 (0.14) ng/ml
Mean FSH at baseline (SD): 6.7 (3.5) mIU/ml
Mean AFC at baseline (SD): 6.2 (3.0)

Women in AMH percentile 25-50 (n=53):

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]

Mean age (SD): 30.9 (3.8) years

Mean duration of infertility (SD): 7.0 (4.0) years
Mean AMH at baseline (SD): 2.11 (0.39) ng/ml
Mean FSH at baseline (SD): 6.7 (2.8) mIU/ml
Mean AFC at baseline (SD): 7.1 (3.2)
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Women in AMH percentile 50-75 (n=28):

Mean age (SD): 30.0 (3.7) years

Mean duration of infertility (SD): 7.6 (3.3) years
Mean AMH at baseline (SD): 3.31 (0.27) ng/ml
Mean FSH at baseline (SD): 6.8 (4.6) mIU/ml
Mean AFC at baseline (SD): 6.2 (4.6)

Women in AMH percentile 75-90 (n=55):

Mean age (SD): 29.3 (3.7) years

Mean duration of infertility (SD): 6.5 (3.3) years
Mean AMH at baseline (SD): 5.46 (1.27) ng/ml
Mean FSH at baseline (SD): 5.4 (1.5) mlU/ml
Mean AFC at baseline (SD): 13.3 (6.3)

Women in AMH percentile 290 (n=21):

Mean age (SD): 28.4 (3.1) years

Mean duration of infertility (SD): 5.6 (3.5) years
Mean AMH at baseline (SD): 10.4 (2.08) ng/ml
Mean FSH at baseline (SD): 5.5 (1.6) mIU/ml
Mean AFC at baseline (SD): 13.0 (6.6)

Risk factor(s) of Serum AMH:
interest
e AMH <0.89 ng/ml
e AMH 0.89 - 8.06 ng/ml (including the following groups reported in the study):
o AMH 0.89 - 1.40 ng/ml

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]
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o AMH 1.40 - 2.89 ng/ml

o AMH 2.89 - 4.83 ng/ml

o AMH 4.83 - 8.06 ng/ml
e AMH >8.06 ng/mi

Serum AMH was collected on cycle day 3.

Confounding Relevant data were unadjusted as no ORs were extracted
factor(s) of interest

Duration of follow- Not reported
up

Setting IVF center
Sources of funding Not reported

Other information AMH was measured using the AMH/MIS enzyme-linked immunosorbent assay (ELISA) kit (DSL)

All participants underwent ICSI cycles, with:

e GnRH agonist protocol (leuprolide acetate 1 mg/day subcutaneously beginning on the 21st day of previous cycle.
Leuprolide acetate was reduced to 50 ug/day)

o Stimulation with gonadotropin (150-225 IU was started IM daily, with the dose of the gonadotropin adjusted
according to follicular growth)

e Oocyte maturation and ovulation induction with HCG (10,000 IU or 205 mcg injected) when there were at least two
follicles >17 mm

e Oocyte retrieval 36h after HCG administration

o Standard ICSI technique

e Embryo transfer of selected embryos

96
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o Luteal phase support until 12 days after the embryo transfer (progesterone 200 mg administered by vaginal route
three times daily or by 100 mg progesterone injection IM daily)

Study arms
AMH <0.89 ng/ml (N = 21)
Group 1 (percentile of AMH concentration <10% or <0.89 ng/ml; n=21)

AMH 0.89 - 8.06 ng/ml (N = 167)

Combines group 2 (percentile of AMH concentration 10-25% or 0.89 - 1.40 ng/ml; n=31), group 3 (percentile of AMH concentration
25-50% or 1.40-2.89 ng/ml; n=53), group 4 (percentile of AMH concentration 50-75% or 2.89—4.83 ng/ml; n=28), and group 5
(percentile of AMH concentration 75-90% or 4.83—8.06 ng/ml; n=55)

AMH >8.06 ng/ml (N = 21)
Group 6 (percentile of AMH concentration >90% or >8.06 ng/ml; n=21)

Outcomes

Clinical pregnancy

Outcome AMH <0.89 AMH 0.89 - AMH >8.06
ng/ml,,N= 8.06 ng/ml,,N ng/ml,,N =
21 =167 21

Clinical pregnancy nN=2;%-= n=52;%= n=4;%=19

Outcome reported as percentages and converted to numerical figures. Results for the AMH 0.89 - 9.5 31.1

8.06 ng/ml group are combined from the results for group 2 (6/31, 19.4%), group 3 (18/53,
34.0%), group 4 (11/28, 39.3%), and group 5 (17/55, 30.9%)

No of events
Higher values are better

Critical appraisal - QUIPS checklist
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Section Question

Study participation =~ Summary Study
participation

Study Attrition Study Attrition Summary

Prognostic factor Prognostic factor

measurement Measurement Summary

Outcome Outcome Measurement

Measurement Summary

Study Confounding  Study Confounding
Summary

Statistical Analysis  Statistical Analysis and
and Reporting Presentation Summary

Overall risk of bias  Risk of Bias
and directness

Overall risk of bias  Directness
and directness

Jayaprakasan, 2012

Answer

Low risk of bias

(Sampling frame and recruitment partially described, but source of target population, recruitment
period and place, inclusion/exclusion criteria, and baseline characteristics all fully described and
participation in study was adequate)

Low risk of bias
(It does not appear that any participants were lost to follow-up although this is not explicitly
reported)

Low risk of bias

(AMH was measured in duplicate using the AMH/MIS enzyme-linked immunosorbent assay kit
(DSL). The sensitivity of the assay was 0.017 ng/mL. The intra- and inter- assay variations were
<5 and <8%, respectively.)

Low risk of bias
(Clinical pregnancy was defined as detection of fetal heart beat through abdominal
ultrasonography at 8 gestational weeks after the initiation of ART cycles)

High risk of bias
(Relevant extracted data were unadjusted. There does not appear to be any missing data,
although this is not explicitly reported)

Low risk of bias
(Sufficient presentation of statistical analysis and no evidence of selective reporting of the
results)

Moderate

(Moderate risk of bias due to lack of accounting for confounders)
Directly applicable
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Bibliographic
Reference

Study details

Jayaprakasan, Kannamannadiar; Chan, Yeeyin; Islam, Rumana; Haoula, Zeina; Hopkisson, James; Coomarasamy, Arri;
Raine-Fenning, Nick; Prediction of in vitro fertilization outcome at different antral follicle count thresholds in a prospective
cohort of 1,012 women.; Fertility and sterility; 2012; vol. 98 (no. 3); 657-63

Country/ies where UK

study was carried
out

Study type
Study dates

Inclusion criteria
Exclusion criteria

Patient
characteristics

Risk factor(s) of
interest

Prospective cohort study
Between March 2005 and July 2009
Reported that the study aimed to recruit all subjects who were undergoing their first cycle of IVF or intracytoplasmic sperm

injection (ICSI) treatment during the above study period, no other details given
Subjects were excluded if had an ovarian cyst or follicle measuring 220 mm in diameter on their pre-treatment ultrasound

scan

N=1012 women undergoing their first cycle of IVF or ICSI treatment:

Mean age (SD): 34.3 (4.3) years

Mean duration of infertility (SD): Not reported
Mean AMH at baseline (SD): Not reported
Mean FSH at baseline (SD): 6.6 (2.1) IU/L
Mean AFC at baseline (SD), n: 18.5 (11.6)

Total AFC (all follicles 2-10mm):

3-10

11-22 (including the following groups reported in the study):
o 11-15
o 16-22

223
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AFC was measured between cycle days 2 and 4.

Confounding Multiple logistics regression was performed and ORs for AFC predictability of OHSS reported but the model adjusted for
factor(s) of interest age and not for the duration of fertility

Duration of follow- Not reported

up

Setting University-based assisted conception unit
Sources of funding Not reported

Other information  All participants underwent IVF or ICSI using a standard long protocol:

e Down-regulation with a GnRH agonist (500 mg/d of buserelin or 800 mg/d of nafarelin) beginning in the midluteal
phase of the menstrual cycle 7 days before the earliest expected date of menstruation

e COS using either recombinant FSH or purified urinary hMG; the starting dose of gonadotropin was determined on
the basis of participant's age (150 IU for women aged <30 years, 225 IU for women aged 30-38 years, and 300 U
for women aged >38 years); the dose was not modified according to the AFC

e hCG (16,500 IU) was administered when there were =3 follicles measuring >18 mm in diameter and oocyte retrieval
performed 36 hours later

o Participants who did not develop =3 follicles measuring >14 mm in diameter after 12 days of gonadotropin treatment
were advised to discontinue treatment or convert to Ul

e 1 or 2 normally cleaved embryos were transferred into the uterus 2, 3, or 5 days after oocyte retrieval

Reduced number of retrieved oocytes was reported as part of the composite outcome 'poor response’, which also included
cycle cancellation due to inadequate follicular response, and therefore not extracted

Study arms
AFC 3-10 (N = 239)

AFC 11-22 (N = 507)
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Combines AFC 11-15 (n = 257) and AFC 16-22 (n = 250) groups

AFC 223 (N = 266)

Outcomes

Live birth

Outcome AFC 3-10,,N= AFC 11-22,,N= AFC =223, ,N=

239 507 266

Live birth N=54;%=23 n=182;% = n=115;% =44

Data from AFC 11-22 group combines data from the AFC 11-15 (86/257, 34%) and AFC 35.9

16-22 (96/250, 39%) groups. No definition provided

No of events

Higher values are better

Ovarian Hyperstimulation Syndrome (OHSS)

Outcome AFC 3- AFC11- AFC
10,,N= 22, ,N= 223,,N
239 507 = 266

OHSS (moderate/severe) Nn=0;% n=13;% n=18;

Data from AFC 11-22 group combines data from the AFC 11-15 (5/257, 2%) and AFC 16-22 (8/250, 3.3%) = =26 % =6.9

groups. Defined as evidence of nausea with or without vomiting, ascites evident clinically or on ultrasound,
hydrothorax, oliguria, haematocrit >45%, hypoproteinaemia, and ovarian size >8 mm

No of events
Lower values are better

Critical appraisal - QUIPS checklist
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Section
Study participation
Study Attrition

Prognostic factor
measurement

Outcome
Measurement

Study Confounding

Statistical Analysis
and Reporting

Overall risk of bias
and directness

Overall risk of bias
and directness

Question

Summary Study
participation

Study Attrition
Summary

Prognostic factor
Measurement
Summary

Outcome
Measurement
Summary

Study Confounding
Summary

Statistical Analysis
and Presentation
Summary

Risk of Bias

Directness

Karimzadeh, 2009

Bibliographic
Reference

Answer

Moderate risk of bias
(Sampling frame and recruitment partially described. Baseline differences between groups
with/without poor ovarian reserve not reported; duration of infertility at baseline not reported)

Low risk of bias
(Data reported for all participants)

Low risk of bias
(AFC was measured using 3D ultrasound by one of the two observers.)

Moderate risk of bias

(Moderate risk of bias for the outcome live birth as no definition reported. Low risk of bias for the
outcome OHSS as moderate/severe OHSS defined as evidence of nausea with or without vomiting,
ascites evident clinically or on ultrasound, hydrothorax, oliguria, haematocrit >45%,
hypoproteinaemia, and ovarian size >8 mm)

High risk of bias
(ORs could not be extracted as the analysis did not adjust for duration of infertility. Relevant extracted
data were therefore unadjusted. There does not appear to be any missing data)

Low risk of bias

(Sufficient presentation of statistical analysis and no evidence of selective reporting of the unadjusted
data)

High

(Baseline differences between groups with/without poor ovarian reserve not reported, duration of
infertility at baseline not reported, live birth definition not provided, and lack of accounting for
confounders)

Directly applicable

Karimzadeh, M.A.; Ghandi, S.; Age and basal FSH as a predictor of ART outcome; Iranian Journal of Reproductive
Medicine; 2009; vol. 7 (no. 1); 19-22
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Study details

Country/ies where
study was carried
out

Study type
Study dates

Inclusion criteria

Exclusion criteria

Patient
characteristics

Risk factor(s) of
interest

Iran

Prospective cohort study
Between January 2005 to December 2007.

Women undergoing their first IVF/ICSI cycle. No other inclusion criteria reported
Women with:

e The history of pelvic surgery
e Endometrioma >2 cm in vaginal sonography
o Severe endometriosis at laparoscopy

N=207 women with first IVF/ICSI cycles, no other baseline characteristics reported.

Participants were divided in 4 groups according to age and FSH level:

e Group 1: <37 years old and FSH <10 mIU/ml

e Group 2: <37 years old and FSH 210 mIU/ml

e Group 3: 237 years old and FSH <10 mlU/ml

e Group 4: 237 years old and FSH 210 mlU/ml
Serum FSH:

e <10 miU/ml

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]
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210 mIU/ml

Serum FSH was collected on cycle day 3.

Confounding Not reported

factor(s) of interest

Duration of follow- Not reported

up

Setting Research and Clinical Center for Infertility

Sources of funding Not reported

Other information All serum FSH samples were collected on the day 3 of the prior cycle to IVF/ICSI treatment and were measured using an
Immunoenzymometric assay (MONOBIND). The intra-assay and inter-assay coefficient of variation for the FSH level were
4.3% and 6.9% for 5.9mIU/mL, respectively.

All participants underwent IVF or ICSI cycles with the stimulation protocol:

Study arms

FSH <10 mIU/ml (N = 161)

Long GnRH-a protocol with subcutaneous buserelin started at a dose of 0.5 CC daily, from the day 21 of previous
cycle and the dosage was reduced to 0.25 CC per day when the period started

Ovarian stimulation with hMG (150 — 375 IU per day consecutively) was initiated on the 2nd day

When 23 follicles = 18 mm were observed hCG 10.000 IU was administered

Oocyte retrieval performed 36 h after hCG injection

Embryo transfer performed 2—3 days later

Luteal support with progesterone in oil (100 mg per day for 14 days)
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FSH 210 mIU/ml (N = 46)

Outcomes

Clinical pregnancy

Outcome FSH <10 miU/ml, , N = 161
Clinical pregnancy n=35;%=21.7

Clinical pregnancy defined as the presence of fetal cardiac activity in ultrasonography
3 weeks after embryos transferred

No of events

Age <37 years (n=172) n=35;%=23.8
Total n with FSH <10 mlU/ml = 147; total n with FSH 210 mIU/ml = 25

No of events
Age 237 years (n=35) nN=0;%=0
Total n with FSH <10 mIU/ml = 14; total n with FSH =10 mIU/ml = 21

No of events
Higher values are better

Cycle cancellation due to low response

Outcome FSH <10 mlU/ml, , N =
161
Cycle cancellation due to low response n=4;%=25

Cancellation rate was defined in the study as the cycles with no ovarian response. 'No
ovarian response' is not defined. Results reported as percentages and converted to
numerical figures

No of events

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]

FSH 210 miU/ml, , N = 46

n=6;%=13
n=5;%=20
n=1;%=4.38

FSH 210 miU/ml, , N =
46

n=4;%=8.7
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Outcome FSH <10 mlU/ml, , N = FSH 210 miU/ml, , N =
161 46
Age <37 years (n=172) N=3;%=2 nN=2;%=8

Total n with FSH <10 mIU/ml = 147; total n with FSH =210 mIU/ml = 25

No of events

Age 237 years (n=35) n=1;%=7.1 n=2;%=9.5
Total n with FSH <10 mIU/ml = 14; total n with FSH =210 mIU/ml| = 21

No of events
Lower values are better

Critical appraisal - QUIPS checklist

Section Question Answer

Study participation Summary Study High risk of bias
participation (Sampling frame and recruitment not described, and baseline characteristics not reported)

Study Attrition Study Attrition Low risk of bias
Summary (Data reported for all participants)

Prognostic factor  Prognostic factor Low risk of bias

measurement Measurement (FSH was measured using an Immunoenzymometric assay (MONOBIND). The intra-assay and inter-
Summary assay coefficient of variation for the FSH level were 4.3% and 6.9% for 5.9mIU/mL, respectively.)

Outcome Outcome Low risk of bias

Measurement Measurement (Low risk of bias for the outcome clinical pregnancy as this was defined as the presence of foetal
Summary cardiac activity in ultrasonography 3 weeks after embryos transferred. Moderate risk of bias for the

outcome cancellation rate because authors described this outcome as cycles with no ovarian
response, however 'no ovarian response' is not defined)

Study Study Confounding High risk of bias
Confounding Summary (Relevant extracted data were unadjusted. There does not appear to be any missing data)
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Section Question

Statistical Analysis Statistical Analysis

and Reporting and Presentation
Summary

Overall risk of bias Risk of Bias
and directness

Overall risk of bias Directness
and directness

Korsholm, 2018

Answer

Moderate risk of bias
(Minimal description of statistical analysis and no evidence of selective reporting of the results)

High
(Baseline characteristics of participants not reported and lack of accounting for confounders)
Directly applicable

Bibliographic Korsholm, Anne-Sofie; Petersen, Kathrine Birch; Bentzen, Janne Gasseholm; Hilsted, Linda Maria; Andersen, Anders Nyboe;
Reference Hvidman, Helene Westring; Investigation of anti-Mullerian hormone concentrations in relation to natural conception rate and
time to pregnancy.; Reproductive biomedicine online; 2018; vol. 36 (no. 5); 568-575

Study details

Country/ies where Denmark
study was carried

out
Study type Prospective cohort study
Study dates 2008 to 2014

Inclusion criteria  Women who initiated an attempt to conceive naturally or achieved an unplanned natural conception within 2 years after
inclusion, from 2 cohorts:

1. Healthcare workers aged 25—41 years who were employed at Rigshospitalet
2. Women aged 25-42 years who consulted the Fertility Assessment and Counselling Clinic (FAC Clinic) at

Rigshospitalet
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Inclusion criteria were:

Women of reproductive age in a heterosexual relationship

Tried to conceive naturally or had an unplanned natural conception within 2 years after inclusion
A known duration of the pregnancy attempt

AMH analysed by the Elecsys method

Exclusion criteria

Hormonal contraceptive use

Patient N=260 women:

characteristics

Mean age (SD): 32.9 (4.06) years

Mean duration of infertility (SD): Not reported

Median AMH at baseline (90% population limits): 17.9 (3.7-66.3) pmol/l
Mean FSH at baseline (SD): Not reported

Mean AFC at baseline (SD): Not reported

Risk factor(s) of Serum AMH

interest
e Low: <9.5 pmol/l
¢ Intermediate: 9.5-33.0 pmol/l
e High: >33.0 pmol/l
Serum AMH was collected on cycle day 2-5 for cohort 1 and an independent cycle day for cohort 2.
Confounding Not reported

factor(s) of interest

Duration of follow- 4 years for cohort 1 (healthcare workers); 2 years for cohort 2 (women consulting the fertility clinic)
up
Setting Fertility clinic

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]
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Sources of funding Roche Diagnostics A/S funded the kits for the AMH assay, but were not in any way involved in data analysis and

preparation of the manuscript

Other information AMH was measured using a fully automated Elecsys assay (Cobas 8000, €602 module, Roche Diagnostics A/S)

Participants in the study did not receive ART at baseline; initiating fertility treatment was analysed as an outcome in the

study separate to achievement of pregnancy

Study arms
Low AMH (AMH <9.5 pmol/l) (N = 51)

Intermediate AMH (AMH 9.5-33.0 pmol/l) (N = 157)

High AMH (AMH >33.0 pmol/l) (N = 52)

Outcomes

Clinical pregnancy - spontaneous conception

Outcome Low AMH (AMH <9.5
pmol/l), , N = 51

Clinical pregnancy - spontaneous n=20;%=39.4

conception at <3 months

Cumulative

No of events

Clinical pregnancy - spontaneous n=29;%=579

conception at 4-12 months

Cumulative

No of events

Intermediate AMH (AMH 9.5-33.0
pmol/l), , N =157

n=75;% =48.1

n=99:; % =659

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]

High AMH (AMH >33.0
pmol/l), , N =52

n=32;%=62.6

n=40;% =178.3
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Outcome

Clinical pregnancy - spontaneous
conception at >12 months

Cumulative

No of events

Spontaneous (unplanned) clinical

pregnancy

No of events

Higher values are better

Critical appraisal - QUIPS checklist

Section

Study participation

Study Attrition

Prognostic factor
measurement

Outcome
Measurement

Question

Summary Study
participation

Study Attrition
Summary

Prognostic factor
Measurement
Summary

Outcome
Measurement
Summary

Low AMH (AMH <9.5 Intermediate AMH (AMH 9.5-33.0 High AMH (AMH >33.0

pmol/l), , N = 51 pmol/l), , N = 157 pmol/l), , N = 52

n=30;%=60.1 n=103;% =70 n=40;%=78.3

n=2:;%=6.7 n=21;%=204 n=11;%=275
Answer

Moderate risk of bias
(Sampling frame and recruitment partially described, participants' duration of fertility at baseline not
reported)

Low risk of bias
(Data reported for all participants)

Low risk of bias

(AMH was analysed using the fully automated Elecsys assay (Cobas® 8000, e602 module, Roche
Diagnostics A/S) at the Department of Clinical Biochemistry, Rigshospitalet, Copenhagen. The assay
has a detection limit of 0.21 pmol/L, the intra- and inter-assay coefficients were <2.8% and 4.4% with
the Elecsys® AMH assay (Anckaert et al., 2016; Nelson et al., 2015))

High risk of bias
(Pregnancy was self-reported by participants and not confirmed using ultrasound or other method)

110

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]



DRAFT FOR CONSULTATION

Section Question Answer

Study Confounding Study Confounding High risk of bias
Summary (Relevant extracted data were unadjusted. There is no missing data)

Statistical Analysis Statistical Analysis Low risk of bias

and Reporting and Presentation (Sufficient presentation of statistical analysis and there does not appear to be any missing data)
Summary

Overall risk of bias Risk of Bias High

and directness (High risk of bias due to outcome measurement, no information on participants' duration of fertility at

baseline, and lack of accounting for confounders)
Overall risk of bias Directness Partially applicable
and directness (106/260 participants (41%) are healthcare workers at a hospital and it is unclear if they were

undergoing ORT to investigate subfertility.)

Lee, 2009
Bibliographic Lee, Tsung-Hsien; Liu, Chung-Hsien; Huang, Chun-Chia; Hsieh, Kung-Chen; Lin, Pi-Mei; Lee, Maw-Sheng; Impact of female
Reference age and male infertility on ovarian reserve markers to predict outcome of assisted reproduction technology cycles.;

Reproductive biology and endocrinology : RB&E; 2009; vol. 7; 100

Study details

Country/ies where Taiwan
study was carried

out
Study type Prospective cohort study
Study dates Between March 2007 and December 2007

Inclusion criteria Women who:

e Underwent a long protocol for the use of a GnRH agonist
e Had afirst stimulation cycle for IVF/ICSI
e Had bilateral ovaries present

111
Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]



DRAFT FOR CONSULTATION

e Had no endocrine disorders, such as polycystic ovarian syndrome or hyperprolactinemia

Exclusion criteria \Women with endocrine disorders or unilateral ovaries

Patient N=336 women undergoing their first IVF/ICSI procedures
characteristics

Women aged <35 years (n=213):

Mean age (SD): 30.8 (0.2) years

Mean duration of infertility (SD): 3.2 (0.2) years
Mean AMH level at baseline (SD): 2.73 (0.13) ng/ml
Mean FSH level at baseline (SD): 7.60 (0.26) 1U/L
Mean AFC at baseline (SD): Not reported

Women aged 235 years (n=123):

Mean age (SD): 38.6 (0.2) years

Sex (female/male): 123/0

Mean duration of infertility (SD): 4.7 (0.3) years
Mean AMH level at baseline (SD): 1.85 (0.15) ng/ml
Mean FSH level at baseline (SD): 9.63 (0.47) 1U/L
Mean AFC at baseline (SD): Not reported

Risk factor(s) of
interest

Serum log AMH

Because of a skewed distribution, AMH values were log-transformed.

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]
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Serum AMH was collected on cycle day 3.

Confounding The multivariate logistic regression analysis controlled for:
factor(s) of interest

Female age

Duration of infertility

Body mass index

Log AMH

Log AFC

Log FSH

Number of transferred embryos

Number of good embryos

Duration of follow- Not reported

up

Setting Women's Hospital
Sources of funding Not reported

Other information Serum AMH measurements were assessed by the same technician on day 3-5 of the cycle using the AMH/MIS ELISA kit
(DSL). The minimal detection limit and intra- and inter-assay CVs were 0.017 ng/ml and < 5% and < 8%, respectively

All participants undergoing first IVF/ICSI cycles with:

e Along protocol with GnRH agonist

o Daily subcutaneous injections of 0.5 mg leuprolide acetate on day 21 of the pre-stimulation cycle

e Gonadotrophin at a dose of 225 U/ day given subcutaneously for cycle day 3 -7, adjusted according to the ovarian
response

e Ovarian response monitored by transvaginal ultrasound and serum oestradiol levels

e hCG (250 pg) when 22 follicles reached a max diameter of 18 mm
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e Oocyte retrieval 32- 34 hours subsequent to hCG injection
o ET transfer performed 3 days after oocyte retrieval

Study arms
logAMH (N = 324)

Outcomes

Live birth
Outcome

Live birth

logAMH, , N =
324

1.580 (1.197 to

OR (95% CI). Reported as the odds ratio subsequent to conditional logistic regression model based on the surveyed ovarian  2.086)
reserve markers and pregnancy-related parameters.

Custom value

Women aged 235 years
n=114

Custom value
Higher values are better

Critical appraisal - QUIPS checklist

Section Question

Study participation Summary Study
participation

Study Attrition Study Attrition
Summary

2.055 (1.285 to
3.286)

Answer

Moderate risk of bias
(Baseline differences between groups with/without poor ovarian reserve are not reported)

Moderate risk of bias
(No participants were lost to follow-up, however 12/336 participants (4%) were excluded from analysis
due to no oocytes retrieved or no embryos available for transfer, and so data on these participants
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Section

Prognostic factor
measurement

Outcome
Measurement

Study
Confounding

Statistical Analysis
and Reporting

Overall risk of bias
and directness

Overall risk of bias
and directness

Question

Prognostic factor
Measurement
Summary

Outcome
Measurement
Summary

Study Confounding
Summary

Statistical Analysis
and Presentation
Summary

Risk of Bias

Directness

Answer

could not be extracted. It is therefore difficult to assess if the ovarian reserve at baseline were
important risk factors for these outcomes)

Low risk of bias

(AMH was assessed using the AMH/MIS ELISA kit (DSL). The minimal detection limit and intra- and
inter-assay CVs for the AMH assay were 0.017 ng/ml and < 5% and < 8%, respectively. AMH values
did not have a normal distribution and were log transformed)

Moderate risk of bias
(Live birth definition deviates from that defined in the review protocol: defined as a living child 1 week
after delivery and unclear how these data were collected)

Moderate risk of bias

(Multivariate regression model adjusted for age and duration of infertility. No information reported on
how some confounding factors adjusted for were defined or measured (including duration of infertility
and BMI). It is not reported whether information on all confounding factors was available at baseline or
any methods used for potential missing data)

Low risk of bias
(Relevant data are adjusted. No evidence of selective reporting of the result)

Moderate

(Moderate risk of bias due to potential study attrition, definition of the outcome deviates from the
protocol, lack of information on definition/measurement of some confounding factors, and no reporting
of baseline difference between groups according to baseline ovarian reserve)

Directly applicable

Liao, 2019
Bibliographic Liao, Shudie; Xiong, Jianwu; Tu, Haiting; Hu, Cheng; Pan, Wulin; Geng, Yudi; Pan, Wei; Lu, Tingjuan; Jin, Lei; Prediction of in
Reference vitro fertilization outcome at different antral follicle count thresholds combined with female age, female cause of infertility, and

ovarian response in a prospective cohort of 8269 women.; Medicine; 2019; vol. 98 (no. 41); e17470
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1 Study details

Country/ies where China
study was carried

out
Study type Prospective cohort study
Study dates Between January 2014 and August 2017

Inclusion criteria Infertile women with:

e Normal menstrual cycles
o A single infertility cause

Exclusion criteria Women with a combined cause of infertility

Patient N=8269 infertile women undergoing their IVF/ICSI treatment
characteristics

Women who did not achieve pregnancy (n=5343):

Mean age (SD): 31.5 (4.8) years

Mean duration of infertility (SD): 4.0 (3.3) years
Mean AMH at baseline (SD): Not reported
Mean FSH at baseline (SD): 7.3 (1.9) mlU/mL
Mean AFC at baseline (SD): 12.8 (5.7)

Women who achieved pregnancy (n=2926):

Mean age (SD): 30.4 (4.1) years

Mean duration of infertility (SD): 3.6 (2.6) years
Mean AMH at baseline (SD): Not reported
Mean FSH at baseline (SD): 7.3 (1.9) mlU/mL
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Mean AFC at baseline (SD): 14.0 (5.5)

Women in the AFC 1-8 group (n=1922):

Mean age (SD): 33.4 (5.1) years

Mean duration of infertility (SD): 4.2 (3.6) years
Mean AMH at baseline (SD): Not reported
Mean FSH at baseline (SD): Not reported
Mean AFC at baseline (SD): Not reported

Women in the AFC 9-12 group (n=2261):

Mean age (SD): 31.5 (4.4) years

Mean duration of infertility (SD): 4.0 (3.2) years
Mean AMH at baseline (SD): Not reported
Mean FSH at baseline (SD): Not reported
Mean AFC at baseline (SD): Not reported

Women in the AFC 13-17 group (n=2065):

Mean age (SD): 30.4 (4.2) years

Mean duration of infertility (SD): 3.7 (2.8) years
Mean AMH at baseline (SD): Not reported
Mean FSH at baseline (SD): Not reported
Mean AFC at baseline (SD): Not reported

Women in the AFC 218 group (n=2021):

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]

Mean age (SD): 29.2 (3.7) years
Mean duration of infertility (SD): 3.6 (2.5) years
Mean AMH at baseline (SD): Not reported
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e Mean FSH at baseline (SD): Not reported
e Mean AFC at baseline (SD): Not reported

Risk factor(s) of AFC:

interest

1 to 8*
9to 12
13 to 17
=18

*Reference group in the regression analysis

Participants were categorized into 4 groups according to AFC quartiles. Study does not reported the size of the antral
follicles or whether the grouping was based on total antral follicle count or otherwise.

Confounding Multivariate regression analysis adjusted for:
factor(s) of interest

Age

Duration of infertility

Female cause of infertility
Progesterone

E2

Oocytes retrieved

Duration of follow- Not reported

up

Setting Reproductive Medicine Center

Sources of funding Supported by the National Natural Science Foundation of China (NSFC)

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]
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Other information It is not reported how AFC was measured.

All participants were treated with the following protocol:

Study arms
AFC 1-8 (N = 1922)

AFC 9-12 (N = 2261)

AFC 13-17 (N = 2065)

Standard long GnRH-agonist protocol including downregulation with a GnRH agonist beginning in the mid-luteal
phase of the menstrual cycle 7 days before the earliest expected date of menstruation

Successful ovarian suppression confirmation 2 weeks later through ultrasound

Gonadotrophin stimulation initiation with either recombinant FSH or urine purified FSH with or without human
menopausal Gn with the initial dose ranging from 150 to 300 IU/d. The starting dose of Gn was determined on the
basis of age, BMI, AFC, basal FSH or AMH levels, and doses were adjusted when needed

Ovarian response monitored through serum E2, progesterone, LH assessments, and serial transvaginal ultrasound
examinations

Administration of 6000 to 10,000 units of human chorionic Gn when there were 23 follicles measuring 18mm in
diameter

Oocytes retrieval 36hours later

Participants who did not develop 23 leading follicles measuring 14mm in diameter after 12 days of Gn treatment
discontinued treatment or converted to 1Ul, depending on other factors (tubal status, partner’s semen quality)
Types of insemination included IVF, ICSI, 50% IVF + 50% ICSI, and early rescue ICSI

Evidence for fertilization was assessed ~18hours after insemination (except for early rescue ICSI); initial fertilization
check 6 hours after IVF insemination and, if the oocytes failed to fertilize, ICSI was performed

1-2 normally cleaved embryos were transferred into the uterus 3 or 5 days after oocyte retrieval
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AFC 218 (N = 2021)

Outcomes

Clinical pregnancy

Outcome

Clinical pregnancy

AFC 9-12vs AFC1-8,, AFC 13-17vs AFC1-8,, AFC218vs AFC1-8,,
N2 = 1922, N1 = 2261 N2 = 1900, N1 = 2065 N2 = 1922, N1 = 2021

1.39 (1.22 to 1.59) 1.52 (1.33 to 1.73) 1.7 (1.49 to 1.94)

Defined as presence of an intrauterine gestation with evidence
of cardiac activity; AFC 1-8 category is reference group

Odds ratio/95% ClI

Higher values are better

Critical appraisal - QUIPS checklist

Section
Study participation

Study Attrition

Prognostic factor
measurement

Outcome
Measurement

Study Confounding

Question

Summary Study
participation

Study Attrition Summary

Prognostic factor
Measurement Summary

Outcome Measurement
Summary

Study Confounding
Summary

Answer

Low risk of bias

(Sampling frame and recruitment partially described, but source of target population, recruitment
period and place, inclusion/exclusion criteria, and baseline characteristics all fully described and
participation in study was adequate)

Low risk of bias
(It does not appear that any participants were lost to follow-up although this is not explicitly
reported)

Moderate risk of bias
(AFC measured by a professional medical technician, but further information not reported)

Low risk of bias
(Clinical pregnancy defined as presence of an intrauterine gestation with evidence of cardiac
activity on transvaginal ultrasound)

Low risk of bias
(Multivariate regression analysis adjusted for age, duration of infertility, female cause of

120

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]



DRAFT FOR CONSULTATION

Section

Statistical Analysis
and Reporting

Overall risk of bias
and directness

Overall risk of bias
and directness

Maged, 2020
Bibliographic
Reference

Study details

Question

Statistical Analysis and
Presentation Summary

Risk of Bias

Directness

Answer

infertility, progesterone, E2 and oocytes retrieved. There does not appear to be any missing
data)

Low risk of bias
(Sufficient presentation of statistical analysis and no evidence of selective reporting of the result)

Low
(Minimal information on how AFC was measured)

Directly applicable

Maged, Ahmed M; Nabil, Hala; Dieb, Amira S; Essam, Aimy; Ibrahim, Safaa; Deeb, Wesam; Fahmy, Radwa M; Prediction of
metaphase Il oocytes according to different levels of serum AMH in poor responders using the antagonist protocol during ICSI:
a cohort study.; Gynecological endocrinology : the official journal of the International Society of Gynecological Endocrinology;

2020; vol. 36 (no. 8); 728-733

Countryl/ies where Egypt

study was carried
out

Study type
Study dates
Inclusion criteria

Prospective cohort study

January 2014 to December 2018

Poor responder women with 22 ICSI cycles with poor response after maximum stimulation protocol. Poor ovarian response
was diagnosed by presence of at least two of the three criteria of:

e Advanced maternal age (>40 years old)

e A prior poor ovarian response (canceled cycles or retrieval of 3 oocytes using the conventional agonist protocol)
e Abnormal ovarian reserve test (AFC <5-7 follicles or AMH 0.5-1.1 ng/ml)
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Exclusion criteria Azoospermic partner

Abnormal uterine cavity (evaluated by HSG and hysteroscopy)
Untreated ovarian cysts

Hydrosalpinx

Diagnosed with PCOS

Endocrinological disorders

Immunological disease

Chronic diseases

Inadequately visualized ovaries

Endometriosis grades 3 and 4

Patient N=206 poor responder women initially included, N=185 included in analysis
characteristics

Women with AMH <0.3 ng/ml (n=41):

Mean age (SD): 36.51 (5.134) years

Mean duration of infertility (SD): 6.10 (3.68) years
Mean AMH at baseline (SD): 0.201 (0.062) ng/ml

Mean FSH at baseline (SD): 11.64 (4.140) mIU/ml
Mean AFC at baseline (SD): 3.73 (1.361)

Women with AMH 0.3-0.7 ng/ml (n=78):

Mean age (SD): 36.17 (5.233) years

Mean duration of infertility (SD): 6.23 (3.104) years
Mean AMH at baseline (SD): 0.515 (0.121) ng/ml
Mean FSH at baseline (SD): 9.41 (3.363) mIU/ml
Mean AFC at baseline (SD): 4.64 (1.238)
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Women with AMH >0.7—-1 ng/ml (n=66):

Mean age (SD): 33.68 (5.744) years

Mean duration of infertility (SD): 5.73 (2.814) years
Mean AMH at baseline (SD): 0.898 (0.092) ng/mi
Mean FSH at baseline (SD): 8.52 (2.683) mIU/ml|
Mean AFC at baseline (SD): 5.32 (1.112)

Risk factor(s) of Serum AMH:

interest
e <0.3 ng/ml
e 0.3-0.7 ng/ml
e >0.7-1 ng/ml
Serum AMH was collected on cycle day 2 or 3.
Confounding People with certain factors that might affect fertility were excluded - see inclusion criteria

factor(s) of interest

Duration of follow- Not reported

up

Setting IVF unit and an IVF hospital
Sources of funding Not reported

Other information AMH was measured using an enzyme-linked immunosorbent assay (ELISA) kit (DSL).

All participants underwent ICSI cycles, with:

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]
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e Gonadotropin induction with recombinant HMG on cycle day 2 after the baseline transvaginal scan (75 U with
starting dose based on serum AMH, FSH, and BMI). This continued until day of triggering

o Gonadotropin releasing hormone antagonist cetrorelix (0.25 subcutaneously) flexible protocol when the leading
follicle reached =212mm and continued till the day of HCG triggering

e Ovulation triggering (HCG 10,000 IU intramuscularly) when =3 follicles reached =214mm and the leading follicle
reached >17mm

e Transvaginal ultrasound guided ovum pick up 34-36 h after HCG injection

o Embryo transfer on day 2-3 after oocyte retrieval

o Luteal phase support started on the day of ovum pick up with natural progesterone 400mg vaginal suppository twice
daily until the day of serum HCG testing (14 days after embryo transfer)

Study arms
AMH <0.3 ng/ml (N = 41)

AMH 0.3-0.7 ng/ml (N = 78)

AMH > 0.7-1 ng/ml (N = 66)

Outcomes

Clinical pregnancy

Outcome AMH <0.3 ng/ml, , N =41 AMH 0.3-0.7 ng/ml, , N =78 AMH > 0.7-1 ng/ml, , N = 66
Clinical pregnancy n=2;%=4.9 nN=6;%=7.7 n=13;%=19.7

No of events
Higher values are better

Cycle cancellation due to low response
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Outcome AMH <0.3 AMH 0.3-0.7 AMH > 0.7-1
ng/ml,, N=50 ng/ml,,N=85 ng/ml,,N=71
Cycle cancellation due to low response N=6;%=12 n=5;%=588 n=4;%=5.63

Includes participants who had their cycles cancelled due to no oocyte retrieved and
participants who dropped out of the study due to no oocyte developed or retrieved.

No of events
Lower values are better

Critical appraisal - QUIPS checklist

Section Question Answer
Study participation Summary Study Low risk of bias
participation
Study Attrition Study Attrition Moderate risk of bias
Summary (21/206 participants (10%) dropped out and were not included in the analysis but reasons are

provided for why they dropped out. Outcomes are reported but baseline characteristics are not
reported for these participants. It is unclear whether key characteristics were different in participants
who completed the study and those who did not, however number of participants who dropped out
due to low response or a reduced number of retrieved oocytes were similar between groups)

Prognostic factor  Prognostic factor Low risk of bias
measurement Measurement (AMH was measured using an enzyme-linked immunosorbent assay kit with a detection sensitivity of
Summary 0.01 ng/ml (Beckman Coulter). Information about the assay range or intra-assay and interassay
coefficients of variation are not reported)
Outcome Outcome Low risk of bias
Measurement Measurement (Clinical pregnancy was defined as fetal cardiac activity within a gestational sac on ultrasonography
Summary examination. Cycle cancellation due to low response was defined as cycle cancellation due to no

oocytes developed)

Study Confounding Study Confounding High risk of bias

Summary (Relevant extracted data were unadjusted. Data regarding confounders are not reported for
participants who dropped out)
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Section Question

Statistical Analysis Statistical Analysis

and Reporting and Presentation
Summary

Overall risk of bias Risk of Bias
and directness

Overall risk of bias Directness
and directness

Sahmay, 2012

Answer

Low risk of bias
(Sufficient presentation of statistical analysis and no evidence of selective reporting of the results)

High
(High risk of bias due to 10% of participants dropping out and being excluded from analysis, with no
information reported on key characteristics at baseline, and lack of accounting for confounders)

Directly applicable

Bibliographic Sahmay, Sezai; Demirayak, Gokhan; Guralp, Onur; Ocal, Pelin; Senturk, Levent M; Oral, Engin; Irez, Tulay; Serum anti-
Reference mullerian hormone, follicle stimulating hormone and antral follicle count measurement cannot predict pregnancy rates in
IVF/ICSI cycles.; Journal of assisted reproduction and genetics; 2012; vol. 29 (no. 7); 589-95

Study details

Countryl/ies where Turkey
study was carried

out
Study type Prospective cohort study
Study dates Between February 2009 and June 2010

Inclusion criteria Women who:

e Were <40 years old
e Had FSH <15 mIU/mL, prolactin <50 ng/ml, thyroid stimulating hormone (TSH) <5.0 mIU/L

Exclusion criteria \Women who:
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e Had current or past diseases such as hepatic, renal, adrenal or thyroid disorders, affecting ovaries or gonadotropin
or sex steroid secretion, clearance, or excretion

Patient N=200 consecutive women with infertility included at baseline; N=189 included in analysis (n=11 were excluded during the

characteristics study (n=5 (2.5%) had no follicle >18 mm at the end of the controlled ovarian hyperstimulation; n=2 (1%) had ovarian
hyperstimulation, n=2 (1%) requested cryopreservation, n=1 (0.5%) withdrew her informed consent, n=1 (0.5%) moved to
another city)).

Women who did not achieve pregnancy (n=142):

Mean age (SD): 31.7 (4.7) years

Mean duration of infertility (SD): 7.0 (4.2) years
Mean AMH at baseline (SD): 3.8 (3.0) ng/mL
Mean FSH at baseline (SD): 6.2 (2.0) mIU/mL
Mean AFC at baseline (SD): 8.7 (5.3)

Women who achieved pregnancy (n=47)

Mean age (SD): 30.7 (4.0) years

Mean duration of infertility (SD): 6.6 (4.2) years
Mean AMH at baseline (SD): 3.9 (2.5) ng/mL
Mean FSH at baseline (SD): 5.7 (2.1) mlU/mL
Mean AFC at baseline (SD): 9.6 (5.1)

Risk factor(s) of Serum AMH:
interest
o <25% =<1.81 ng/mL
o 25-75% = 1.81-4.92 ng/mL
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o >75% =>4.92 ng/mL

Total AFC (all follicles 2-9 mm):

o <25% = <5 follicles
e 25-75% = 5-10.5 follicles
o >75% =>10.5 follicles

Serum FSH:

o <25% =<4.92 ng/mL
o 25-75% =4.92-6.97 ng/mL
e >75% =>6.97 ng/mL

Participants were categorized into groups according to quartiles.

Serum AMH and FSH were assessed during the early follicular phase of menses. The study does not report when AFC was
assessed.

Confounding Analysis did not adjust for confounders, therefore unadjusted data reported
factor(s) of interest

Duration of follow- Not reported
up
Setting IVF Center, Department of Obstetrics and Gynecology
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Sources of funding Not reported

Other information AMH was measured in duplicate using the AMH/MIS enzyme-linked immunosorbent assay (ELISA) kit (DSL). The
sensitivity of the assay was 0.017 ng/ml. The intra- and inter-assay variations were 5% and 8%, respectively.

All participants underwent IVF/ICSI with:

e GnRH agonist (leuprolide acetate 1 mg/day s.c.) beginning on the 21st day of the previous cycle, then reduced to
0.5 mg/day

e Gonadotropin (150 IU for participants <30 years old and 225 |U for participants >30 years old) daily IM

e Transvaginal ultrasound scan on days 7 and 9 of ovarian stimulation and every 1 or 2 days thereafter, as required

e Gonadotropin dose changed according to follicular growth: when >2 follicles were seen that were >17 mm, hCG
(10,000 IU or 250 mcg) was injected to induce final oocyte maturation

e OPU 36 hours later

o Luteal phase support with progesterone 90 mg administered vaginally once or twice a day or by 100 mg
progesterone injection daily IM until the day of the pregnancy test 12 days after the embryo transfer

Study arms
AMH <25% = <1.81 ng/mL (N = 47)

AMH 25-75% = 1.81-4.92 ng/mL (N = 94)
AMH 75% = >4.92 ng/mL (N = 48)

AFC <25% = <5 follicles (N = 32)

AFC 25-75% = 5-10.5 follicles (N = 106)

AFC 75% = >10.5 follicles (N = 43)

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]
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FSH <25% = <4.92 ng/mL (N = 45)
FSH 25-75% = 4.92-6.97 ng/mL (N = 90)

FSH >75% = >6.97 ng/mL (N = 45)

Outcomes

Clinical pregnancy

Outcome AMH AMH 25- AMH 75% AFC <25% AFC 25- AFC 75% = FSH FSH 25- FSH
<25% = 75% = =>4.92 =<5 75% = 5- >10.5 <25% = 75%= >75% =
<1.81 1.81-4.92 ng/mL,, follicles,, 10.5 follicles,, <4.92 4.92-6.97 >6.97
ng/mL,, N ng/mL,, N N =48 N =32 follicles,,N N =43 ng/mL,, ng/mL,,N ng/mL,,
=47 =94 =106 N =45 =90 N =45

Clinical pregnancy rate nN=10;% n=23;% n=14;% n=6;%= n=26;%= n=15;%=n=11;% n=18;% n=10;%

Clinical pregnancy defined as =213 =245 =29.2 18.8 24.5 34.9 =23.8 =20 =222

the ultrasound observation of
foetal heart movements at 7—8
weeks of gestation; Outcome
reported as percentages and
converted to numerical figures

No of events
Higher values are better

Critical appraisal - QUIPS checklist

Section Question Answer
Study participation Summary Study Moderate risk of bias
participation (Sampling frame and recruitment partially described. Baseline differences between groups

with/without poor ovarian reserve are not reported)
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Section
Study Attrition

Prognostic factor
measurement

Outcome
Measurement

Study Confounding

Statistical Analysis
and Reporting

Overall risk of bias
and directness

Overall risk of bias
and directness

Question

Study Attrition
Summary

Prognostic factor
Measurement
Summary

Outcome
Measurement
Summary

Study Confounding
Summary

Statistical Analysis
and Presentation
Summary

Risk of Bias

Directness

Answer

High risk of bias

(Moderate risk of bias for AMH-related outcomes. N=11 participants (6%) were excluded during the
study, with no characteristics reported and no outcomes reported according to baseline ORT levels.
High risk of bias for FSH- and AFC-related outcome: there are some missing outcome data for FSH
and for AFC: 9/189 participants (5%) and 8/189 participants (4%) do not have data reported for the
outcome clinical pregnancy rates for FSH and AFC levels respectively, but no reason for the missing
data is provided)

Low risk of bias

(Low risk of bias for AMH- and FSH-related outcomes: AMH was measured using the AMH/MIS
enzyme-linked immunosorbent assay kit (ELISA). The sensitivity of the assay was 0.017 ng/ml and
the intra- and inter-assay variations were 5% and 8%, respectively. FSH was measured on a Roche
E-170 automated immunoassay analyzer. Between-batch coefficients of variation for this assay was
10%. Moderate risk of bias for AFC-related outcomes as the study did not report how AFC was
measured)

Low risk of bias
(Clinical pregnancy defined as the ultrasound observation of foetal heart movements at 7—8 weeks of
gestation)

High risk of bias
(Relevant extracted data were unadjusted. There were missing baseline characteristics data for 11
participants (6%) who were excluded during the study)

Low risk of bias
(Sufficient presentation of statistical analysis and no evidence of selective reporting of the results)

High

(No reporting of baseline differences between groups with/without poor ovarian reserve or of those
lost to follow-up or excluded, lack of accounting for confounders, missing data for FSH- and AFC-
related outcomes and no information reported on how AFC was measured)

Directly applicable
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Sahmay, 2013

Bibliographic Sahmay, Sezai; Guralp, Onur; Aydogan, Begum; Cepni, Ismail; Oral, Engin; Irez, Tulay; Anti-Mullerian hormone and polycystic
Reference ovary syndrome: assessment of the clinical pregnancy rates in in vitro fertilization patients.; Gynecological endocrinology : the
official journal of the International Society of Gynecological Endocrinology; 2013; vol. 29 (no. 5); 440-3

Study details

Country/ies where
study was carried
out

Study type
Study dates
Inclusion criteria

Exclusion criteria

Patient
characteristics

Turkey

Prospective cohort study
Between February 2010 and June 2012
Women who:

Were <40 years of age

Had PCOS (diagnosed using the Rotterdam-2003 criteria)

Had FSH <15 mlU/mL

Had normal prolactin (PRL) and thyroid stimulation hormone (TSH) levels
Had both ovaries present on transvaginal ultrasound scan

Had no previous history of ovarian surgery

To avoid the introduction of a potential bias on patient selection, only first fresh treatment cycles were included

e Any current or past systemic diseases which may affect ovaries, or gonadotropin or sex steroid secretion, clearance,
or excretion

o Exposure to cytotoxic drugs or pelvic radiation therapy or any hormonal therapy in the past 6 months before the
therapy

N=150 consecutive women with PCOS
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Women who did not achieve pregnancy (n=99):

Mean age (SD): 29.6 (4.33) years

Mean duration of infertility (SD): 5.94 (3.34) years
Mean AMH at baseline (SD): 7.16 (4.29) ng/mL
Mean FSH at baseline (SD): 4.78 (2.81) mIU/mL
Mean AFC at baseline (SD): 12.25 (5.33)

Women who achieved pregnancy (n=51):

e Mean age (SD): 28.6 (3.86) years

e Mean duration of infertility (SD): 5.75 (3.23) years
e Mean AMH at baseline (SD): 6.79 (2.9) ng/mL

e Mean FSH at baseline (SD): 5.44 (3.83) mIU/mL
e Mean AFC at baseline (SD): 13.61 (4.5)

Risk factor(s) of Serum AMH:

interest
o <25% =<4.23 ng/mL
o 25-75% = 4.23-8.66 ng/mL
e >75% =>8.66 ng/mL

Serum FSH:

o <25% =<4.03 mlU/mL
e 25-75% =4.03-5.98 mlU/mL
e >75% =>5.98 mlU/mL
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Total AFC (all follicles 2-9mm):

o <25% = <9 follicles
o 25-75% = 9-17 follicles
o >75% =>17 follicles

Participants were categorized into groups according to quartiles.

Serum AMH and FSH were measured on cycle day 2 to 4. The study does not report when AFC was assessed

Confounding Analysis did not adjust for confounders, therefore unadjusted data reported
factor(s) of interest

Duration of follow- Not reported

up

Setting University hospital
Sources of funding Not reported

Other information Serum AMH was measured using an enzymatically amplified two-site immunoassay, DSL-10-14400 active MIS/AMH
enzyme-linked immunosorbent assay (ELISA) kit. The theoretical sensitivity of the method is 0.006 ng/mL, the intra-assay
coefficient of variation for high values is 3.3% and the inter-assay coefficient of variation for high values is 6.7%.

All participants underwent IVF with:

e GnRHa agonist, leuprolide acetate 1 mg/d s.c. beginning on the 21st day of the previous cycle
e Leuprolide acetate was reduced to 0.5 mg/d, and gonadotropin 150 IU was started daily
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e When >2 follicles were seen that were >17 mm, hCG (10 000 IU or 250 mcg) was injected to induce final oocyte
maturation

¢ Ovum pick-up was performed 36 hours later

o Embryos were transferred after 3 days if fertilization had occurred

e Luteal phase was supported with progesterone

Study arms
AMH <25% = <4.23 ng/mL (N = 36)

AMH 25-75% = 4.23-8.66 ng/mL (N = 77)
AMH 75% = >8.66 ng/mL (N = 37)

FSH <25% = <4.03 mIU/mL (N = 38)

FSH 25-75% = 4.03-5.98 mIU/mL (N = 74)
FSH 75% = >5.98 mIU/mL (N = 38)

AFC <25% = <9 follicles (N = 45)

AFC 25-75% = 9-17 follicles (N = 69)

AFC 75% = >17 follicles (N = 36)

Outcomes
Clinical pregnancy

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]
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Outcome AMH

<25% =

<4.23

ng/mL , ,

N =36

Clinical pregnancy rate
Clinical pregnancy defined as
the ultrasound observation of
foetal heart movements at 7—8
weeks of gestation; Outcome
reported as percentages and
converted to numerical figures

=278

No of events
Higher values are better

Critical appraisal - QUIPS checklist
Section Question

Study participation Summary Study
participation

Study Attrition Study Attrition
Summary

Prognostic factor  Prognostic factor

measurement Measurement
Summary

n=10;%

AMH 25- AMH FSH <25% FSH 25- FSH 75% = AFC <25% AFC 25- AFC 75% =
75% = 75% = =<4.03 75% = 4.03- >5.98 =<9 75% = 9-17 >17
4.23-8.66 >8.66 miU/mL,, 5.98 mlU/mL,, follicles,, follicles,, follicles,,
ng/mL,,N ng/mL,, N=38 miU/mL,,N N =38 N =45 N =69 N =36
=77 N =37 =74

nN=27;% n=14; n=16;% n=25;%=n=10;% n=15:% n=20;%=n=17;%
=35 % =37.8 =43.2 33.7 =27 =32.6 28.9 =48.5
Answer

Moderate risk of bias
(Sampling frame and recruitment partially described. Baseline differences between groups
with/without poor ovarian reserve are not reported)

Low risk of bias
(It does not appear that any participants were lost to follow-up although this is not explicitly reported)

Moderate risk of bias

(Low risk of bias for AMH-related outcomes: AMH was measured using an ELISA kit (DSL). The
theoretical sensitivity of the method is 0.006 ng/mL, the intra-assay coefficient of variation for high
values is 3.3% and the inter-assay coefficient of variation for high values is 6.7%. Moderate risk of
bias for FSH- and AFC-related outcomes as it is not reported how FSH or AFC were measured)
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Section

Outcome
Measurement

Study Confounding

Statistical Analysis
and Reporting

Overall risk of bias
and directness

Overall risk of bias
and directness

Silva, 2016
Bibliographic
Reference

Study details

Question Answer

Outcome Low risk of bias

Measurement (Clinical pregnancy was established as the ultrasound observation of foetal heart movements at 7-8
Summary weeks of gestation)

Study Confounding High risk of bias
Summary (Relevant extracted data were unadjusted. There does not appear to be any missing data)

Statistical Analysis and Low risk of bias
Presentation Summary (Sufficient presentation of statistical analysis and no evidence of selective reporting of the results)

Risk of Bias High
(Baseline differences between groups with/without poor ovarian reserve are not reported, and it is not
reported how FSH or AFC was measured, and lack of accounting for confounders)

Directness Directly applicable

Silva, Joyce B da; Panaino, Tatiana R; Tamm, Maria A; Lira, Paloma; Areas, Patricia C F; Mancebo, Ana C A; Souza, Marcelo
M de; Antunes, Roberto A; Souza, Maria do Carmo B de; Prediction of metaphase Il oocytes according to different serum Anti-
Mullerian hormone (AMH) levels in antagonist ICSI cycles.; JBRA assisted reproduction; 2016; vol. 20 (no. 4); 222-226

Country/ies where Brazil

study was carried
out

Study type

Study dates
Inclusion criteria
Exclusion criteria

Prospective cohort study

January 2012 to January 2016

Women undergoing antagonist ICSI cycles. No other inclusion criteria reported
Not reported
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Patient N=287 women undergoing antagonist ICSI cycles

characteristics

Women with AMH <0.30 (n=64):

Mean age (SD): 37.83 (4.11) years

Mean duration of infertility (SD): Not reported
Mean AMH at baseline (SD): Not reported
Mean FSH at baseline (SD): 12.45 (8.24)*
Mean AFC at baseline (SD): 6.75 (3.47)

Women with AMH >0.30 to <0.70 (n=76):

Mean age (SD): 38.61 (3.67) years

Mean duration of infertility (SD): Not reported
Mean AMH at baseline (SD): Not reported
Mean FSH at baseline (SD): 8.95 (5.54)*
Mean AFC at baseline (SD): 9.11 (4.93)

Women with AMH >0.70 to <1.0 (n=32):

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]

Mean age (SD): 38.15 (3.0) years

Mean duration of infertility (SD): Not reported
Mean AMH at baseline (SD): Not reported
Mean FSH at baseline (SD): 7.99 (3.86)*
Mean AFC at baseline (SD): 9.53 (3.74)
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Women with AMH >1.0 to <3.0 (n=86):

Mean age (SD): 37.23 (3.64) years

Mean duration of infertility (SD): Not reported
Mean AMH at baseline (SD): Not reported
Mean FSH at baseline (SD): 7.40 (3.11)*
Mean AFC at baseline (SD): 12.60 (5.24)

Women with AMH =3.0 (n=29):

Mean age (SD): 35.48 (3.97) years

Mean duration of infertility (SD): Not reported
Mean AMH at baseline (SD): Not reported
Mean FSH at baseline (SD): 6.81 (2.11)*
Mean AFC at baseline (SD): 17.58 (7.64)

*Unit of measurement not reported
Risk factor(s) of Serum AMH:
interest

e <0.7 ng/mL
e >0.7to <3.0 ng/mL
e 23.0 ng/mL

Cycle day of serum AMH collection is not reported
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Confounding Relevant data were unadjusted as no ORs were reported

factor(s) of interest

Duration of follow- Not reported

up

Setting Not reported

Sources of funding Not reported

Other information The assay used to measure AMH depended on the year of collection:

2012-2013: an enzymatically amplified two-site immunoassay AMH Gen Il ELISA (Beckman Coulter)

2014: dual monoclonal antibodies in a chemiluminescent immunoassay (Quest Diagnostics)

From 2015: EletroChemiLuminescence (Elecsys, Roche Diagnostics), a technology developed for immunoassay
detection

All participants underwent ICSI cycles, with:

No pretreatment with oral contraceptives or estradiol

Stimulation on cycle day 2 or 3; most protocols used recombinant FSH (150-225 IU per day), with LH added for
women 235 years (2:1 ratio FSH/ LH) and aromatase inhibitors whenever AMH <1 ng/mL (5mg per day, until the
rhCG day)

Daily GnRH antagonist dose based on a flexible protocol once a follicle 214 mm in diameter was seen in the
ultrasound scan (0.25 mg continued until hCG administration)

Oocyte maturation with recombinant hCG (250mcg) when at least one follicle was >18 and two follicles were 216mm
in diameter. In patients at risk of OHSS, + triptorelin (0.2mg) was used

Oocyte retrieval 35h after ovulation induction

Individual dosages were adjusted based on AMH levels
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Number of cancelled cycles was an outcome reported separately to number of participants with no oocytes retrieved,
however no definition was provided and so the no oocytes outcome was prioritised for extraction instead.

Study arms

AMH <0.7 ng/mL (N = 140)

Combines group 1 (probably negligible response) AMH <0.3 ng/mL (n=64) and group 2 (expected lower response) AMH >0.3 to <0.7
ng/mL (n=76)

AMH >0.7 to <3.0 ng/mL (N = 118)
Combines group 3 (possibly intermediate response) AMH >0.7 to <1.0 ng/mL (n=32) and group 4 (normal response) AMH >1.0 to <3.0
ng/mL (n=86)

AMH =3.0 ng/mL (N = 29)
Group 5 (high response)

Outcomes

Cycle cancellation due to low response

Outcome AMH 0.7 ng/mL, ,N= AMH >0.7 to <3.0 ng/mL,, N= AMH 23.0 ng/mL,,N =
140 118 29

Cycle cancellation due to low response nN=7;%=5 n=1;%=1 n=0;%=0

Reported as number of failed cycles due to no oocytes

retrieved

No of events
Cycle cancellation due to low response - Polarity - Lower values are better

Critical appraisal - QUIPS checklist
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Section
Study participation

Study Attrition

Prognostic factor
measurement

Outcome
Measurement

Study
Confounding

Statistical Analysis
and Reporting

Overall risk of bias
and directness

Overall risk of bias
and directness

Xi, 2012

Question

Summary Study
participation

Study Attrition
Summary

Prognostic factor
Measurement
Summary

Outcome
Measurement
Summary

Study Confounding
Summary

Statistical Analysis
and Presentation
Summary

Risk of Bias

Directness

Answer

High risk of bias
(Limited information reported on study setting, inclusion and exclusion criteria, and sampling frame
and recruitment. Duration of infertility and AMH levels not reported at baseline)

Low risk of bias
(Data reported for all participants)

Moderate risk of bias

(Participants had their AMH levels measured using different assays based on the year of
measurement: an enzymatically amplified two-site immunoassay, AMH Gen Il ELISA (Beckman
Coulter), dual monoclonal antibodies in a chemiluminescent immunoassay (Quest Diagnostics), and
EletroChemilLuminescence (ELECSYS, Roche), a technology developed for immunoassay detection,
were all used on participants. The lower AMH detection limit was 0.012 ng/mL, though it is not clear if
this is for all assays, and further information about the sensitivity, intra-assay and interassay
coefficients of variation is not reported for any of the assays. 80% of measurements were performed in
the same laboratory)

Low risk of bias

(A clear definition and cut-off point was given for the outcome cycle cancellation due to insufficient
eggs)

High risk of bias

(Relevant extracted data were unadjusted. There does not appear to be any missing data)

Low risk of bias

(Sufficient presentation of statistical analysis and no evidence of selective reporting of the unadjusted
data)

High

(High risk of bias due to limited reporting of baseline characteristics and study participation, differences
in measurement of prognostic factors between participants, and lack of accounting for confounders)

Directly applicable
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Bibliographic Xi, Wenyan; Gong, Fei; Lu, Guangxiu; Correlation of serum Anti-Mullerian hormone concentrations on day 3 of the in vitro
Reference fertilization stimulation cycle with assisted reproduction outcome in polycystic ovary syndrome patients.; Journal of assisted
reproduction and genetics; 2012; vol. 29 (no. 5); 397-402

1
2  Study details

Country/ies where China
study was carried

out
Study type Prospective cohort study
Study dates Not reported

Inclusion criteria  Women with polycystic ovary syndrome (PCOS) who:

o Were referred for IVF because of previously unsuccessful conception with ovulation induction or bilateral tubal
blockage at hysterosalpingography but without hydrosalpinges on transvaginal ultrasonography
o Were 35 years old or younger without previous IVF attempts and partners with normal semen parameters

Exclusion criteria Not reported

Patient N=164 women with PCOS undergoing ovarian stimulation IVF cycles
characteristics

Women with low AMH (£4.85 ng/ml; n=41):

Mean age (SD): 28.63 (3.35) years

Mean duration of infertility (SD): Not reported
Mean AMH at baseline (SD): Not reported
Mean FSH at baseline (SD): 6.25 (1.28) IU/L
Mean AFC at baseline (SD): Not reported
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Women with average AMH (4.85-8.82 ng/ml; n=82):

Mean age (SD): 28.80 (3.71) years

Mean duration of infertility (SD): Not reported
Mean AMH at baseline (SD): Not reported
Mean FSH at baseline (SD): 6.42 (1.34) IU/L
Mean AFC at baseline (SD): Not reported

Women with high AMH (=8.82 ng/ml; n=41):

e Mean age (SD): 28.07 (3.42) years

e Mean duration of infertility (SD): Not reported
e Mean AMH at baseline (SD): Not reported

e Mean FSH at baseline (SD): 6.27 (1.05) IU/L
e Mean AFC at baseline (SD): Not reported

Risk factor(s) of Serum AMH (cut-offs according to quartiles):

interest
o <25% =<4.85ng/ml
o 25-75% = 4.85-8.82 ng/ml
o >75% =28.82 ng/ml
Serum AMH was collected on cycle day 3.
Confounding Relevant data were unadjusted as no ORs were reported

factor(s) of interest

Duration of follow- Not reported
up
Setting Reproductive & Genetics Hospital although not explicitly reported

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]
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Sources of funding Not reported

Other information AMH was assessed by a second-generation ELISA (Beckman Coulter) with the analytical sensitivity of 0.14 ng/mL. Intra-
and inter-assay coefficients of variation were <12.3% and <14.2%, respectively.

All participants underwent IVF with:

Long down-regulation protocol

1 intramuscular injection with triptorelin acetate 1.5 mg on the 21st day of treatment with contraceptive pills
COH performed by administration of recombinant FSH after pituitary suppression was reached

The initial FSH dose was 112.5-150 |U daily

Administration of 5,000-10,000 IU of hCG when =3 follicles were 18 mm in diameter

Follicular aspiration performed 34—36 hours later

Embryo transfers performed on day 3 transferring 2 embryos

The luteal phase with vaginal micronized progesterone (600 mg daily), starting from the day of oocyte retrieval

Study arms
Low AMH (<4.85 ng/ml) (N = 41)

Average AMH (4.85-8.82 ng/ml) (N = 82)
High AMH (28.82 ng/ml) (N = 41)

Outcomes
Clinical pregnancy
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Outcome Low AMH Average AMH High AMH
(<4.85 ng/ml),, (4.85-8.82 ng/ml),, (28.82 ng/ml),,
N =40 N=75 N =37

Clinical pregnancy per transfer N=26;%=65 n=50; % =66.7 nN=17;% =

Excludes participants who did not undergo embryo transfer; all participants underwent 1 45.9

cycle of IVF. Clinical pregnancy defined as the presence of a gestational sac on
ultrasound performed at 4 weeks after embryo transfer

No of events
Higher values are better

Cycle cancellation due to risk of ovarian hyperstimulation syndrome (OHSS)

Outcome Low AMH (<4.85 ng/ml), ,N= Average AMH (4.85-8.82 ng/ml),, N= High AMH (28.82 ng/ml), , N =
41 82 41

Cycle cancellation due to n=1;%=24 n=4;%=4.9 N=7;%=17.1

OHSS

No of events
Lower values are better

Critical appraisal - QUIPS checklist

Section Question Answer
Study participation Summary Study Moderate risk of bias
participation (Sampling frame and recruitment partially described. Exclusion criteria, duration of infertility and AMH
levels at baseline not reported.)
Study Attrition Study Attrition High risk of bias
Summary (High risk of bias for the outcome clinical pregnancy as it was only reported for participants who

underwent embryo transfer and not reported per cycle/ according to number of participants included.
Low risk of bias for the outcome cycle cancellation due to risk of OHSS as data reported for all
participants)
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Section Question
Prognostic factor  Prognostic factor
measurement Measurement
Summary
Outcome Outcome
Measurement Measurement
Summary

Study Confounding Study Confounding
Summary

Statistical Analysis Statistical Analysis and
and Reporting Presentation Summary

Overall risk of bias Risk of Bias
and directness

Overall risk of bias Directness
and directness

Zebitay, 2017

Answer

Low risk of bias
(AMH was assessed by a second-generation ELISA with the analytical sensitivity of 0.14 ng/mL.
Intra- and inter-assay coefficients of variation were <12.3% and <14.2%, respectively.)

Moderate risk of bias

(Clinical pregnancy was defined as the presence of a gestational sac on ultrasound performed at 4
weeks after embryo transfer. OHSS was confirmed according to ‘local criteria’ but this is not defined
and it is unclear if this differed between participants)

High risk of bias
(Relevant extracted data were unadjusted. There does not appear to be any missing data)

High risk of bias

(Although a logistic regression analysis was done no effect estimates were reported.)

High

(High risk of bias due to lack of information reported on exclusion criteria, duration of infertility or
AMH/AFC levels at baseline, lack of information on how OHSS was defined, risk of attrition, the
definition of outcome clinical pregnancy deviates from that defined in the protocol, lack of accounting
for confounders, and evidence of selective reporting)

Directly applicable

Bibliographic Zebitay, Ali G; Cetin, Orkun; Verit, Fatma F; Keskin, Seda; Sakar, M Nafi; Karahuseyinoglu, Sercin; llhan, Gulsah; Sahmay,
Reference Sezai; The role of ovarian reserve markers in prediction of clinical pregnancy.; Journal of obstetrics and gynaecology : the
journal of the Institute of Obstetrics and Gynaecology; 2017; vol. 37 (no. 4); 492-497

Study details

Countryl/ies where Turkey
study was carried
out

Study type Prospective cohort study
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Study dates Between August 2011 and February 2014
Inclusion criteria  Consecutive poor ovarian reserve (POR) patients, defined as:

e A previous POR (<3 oocytes with a conventional stimulation protocol)
e An abnormal ovarian reserve test (ORT) (AFC <7 follicles or AMH <1.1 ng/mL)

Patients with a history of 2 episodes of POR after maximal stimulation were defined as a poor responder in the absence of
abnormal ORT

Exclusion criteria \Women with:

o Systemic diseases and receiving medical treatments, which may influence the clearance or excretion of
gonadotropins and sex steroids

Patient N=308 women with POR initially included, N=304 women included in analysis (n=4 (1.3%) lost to follow-up)
characteristics

Women who did not achieve pregnancy after ET (n=181):

Mean age (SD): 32.4 (4.1) years

Mean duration of infertility (SD): 7.4 (4.1) years
Mean AMH at baseline (SD): 0.75 (0.45) ng/mL
Mean FSH at baseline (SD): 7.4 (4.3) mlU/mL
Mean AFC at baseline (SD): 5.5 (2.9)

Women who achieved pregnancy after ET (n=22):

e Mean age (SD): 32.1 (3.9) years
e Mean duration of infertility (SD): 5.8 (2.9) years
e Mean AMH at baseline (SD): 0.88 (0.35) ng/ml
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e Mean FSH at baseline (SD): 7.3 (2.4) mlU/mL
e Mean AFC at baseline (SD): 5.5 (2.6)

Women who did not have ET performed because of failed oocyte retrieval/ fertilisation (n=101):

Mean age (SD): 33.3 (3.8) years

Mean duration of infertility (SD): 7.4 (4.4) years
Mean AMH at baseline (SD): 0.38 (0.36) ng/ml
Mean FSH at baseline (SD): 8.2 (2.9) mlU/mL

Mean AFC at baseline (SD): 5.2 (1.8)

Risk factor(s) of Serum AMH (cut off values at 25th and 75th percentiles):
interest

e <0.21 ng/mL

e 0.21-0.97 ng/mL

e >0.97 ng/mL

Serum FSH (cut off values at 25th and 75th percentiles):

e <53 mlU/mL
e 5.3-9.8 mlU/mL
e >9.8mlU/mL

AFC (cut off values at 25th and 75th percentiles):

o <3 follicles
o 4-6 follicles
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o >6 follicles

Serum AMH and FSH were collected on cycle day 2-4. The study does not report when AFC was assessed, nor whether
the total antral follicle count or only follicles of a certain size were assessed

Confounding Not clear if the analysis was adjusted for confounders; no ORs reported
factor(s) of interest

Duration of follow- Not reported

up

Setting IVF Unit of a Maternity and Women'’s Disease Training and Research Hospital
Sources of funding Not reported

Other information Basal serum levels of AMH and FSH were obtained at day 3 (1) of the preceding month of the IVF cycle. AMH was
measured with an enzymatically amplified two-sided immunoassay (AMH Gen 2 ELISA A79765, Beckman Coulter). The
lowest amount of AMH that could be detected with a 95% probability was 0.08 ng/mL. The estimated minimum dose
achieved at 20% total imprecision was 0.16 ng/mL.

All participants underwent ICSI with:

e hCG (250 mcg) when 22 dominant follicles (average diameter 18 mm) were detected in women whose stimulation
was initiated on day 3 and continued until the dominant follicle reached 14 mm, at what time GnRH antagonist was
started

Ovarian stimulation with 150 IU hMG and 300 IU recombinant FSH daily

Oocyte aspiration after 36 hours

Day 3 transfer using fresh spermatozoa

Luteal phase support with 100 mg intramuscular progesterone injection daily until the day of the pregnancy test (12
days after ET)
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Study arms
AMH <0.21 ng/mL (N = 76)

AMH 0.21-0.97 ng/mL (N = 153)
AMH >0.97 ng/mL (N = 75)
FSH <5.3 mIU/mL (N = 76)

FSH 5.3-9.8 mIU/mL (N = 152)
FSH >9.8 mIU/mL (N = 76)
AFC <3 (N = 77)

AFC 4-6 (N = 152)

AFC >6 (N = 75)

Outcomes

Clinical pregnancy

Outcome AMH AMH 0.21- AMH FSH <5.3
<0.21 0.97 >0.97 mlU/mL, ,
ng/mL,, ng/mL,,N ng/mL,, N=76
N=76 =153 N=75

Clinical pregnancy 0;%=0 16;%= ©6;%=8 5;%=

Results reported as percentages and 10.4 6.58

converted to numerical figures. Clinical
pregnancy defined as the determination of the
foetal heart beat or the foetus itself on
ultrasonography at 4-5 weeks after ET

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]

FSH 5.3-9.8 FSH >9.8
miU/mL, , N miU/mL, ,
=152 N=76

12;%=79 5;%=
6.58

AFC AFC AFC
<3,,N 4-6,, >6,,

=77

2:%
=26

N= N=
152 75

15:% 5:;:%
=9.87 =6.67
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Outcome

Custom value
Higher values are better

Critical appraisal - QUIPS checklist
Section Question

Study participation Summary Study
participation

Study Attrition Study Attrition

Summary
Prognostic factor  Prognostic factor
measurement Measurement

Summary
Outcome Outcome
Measurement Measurement

Summary

Study Confounding Study Confounding
Summary

AMH AMH 0.21- AMH FSH<5.3 FSH5.3-9.8 FSH>9.8 AFC AFC AFC

<0.21 0.97 >0.97 miU/mL,, miU/mL,, N miU/mL,, <3,,N 4-6,, >6,,

ng/mL,, ng/mL,,N ng/mL,, N=76 =152 N=76 =77 N-= =

N=76 =153 N=75 152 75
Answer

Moderate risk of bias
(Sampling frame and recruitment partially described. Baseline differences are not reported between
groups with/without poor ovarian reserve)

Low risk of bias
(n=4 participants (1.3%) lost to follow-up; no characteristics reported for these participants)

Low risk of bias

(Low risk of bias for AMH- and FSH-related outcomes: AMH was measured with an enzymatically
amplified two-sided immunoassay (AMH Gen 2 Elisa A79765, Beckman Coulter), the lowest amount
of AMH that could be detected with a 95% probability was 0.08 ng/mL and the estimated minimum
dose achieved at 20% total imprecision was 0.16 ng/mL. Serum FSH was measured on a Siemens
Immulite 2000 automated immunoassay analyser with a sensitivity of 0.1 mIU/mL. Moderate risk of
bias for AFC-related outcomes as information on how AFC evaluation was performed was not
reported)

Low risk of bias
(Clinical pregnancy defined as the determination of the foetal heart beat or the foetus itself on
ultrasonography at 4-5 weeks after ET)

High risk of bias
(Relevant extracted data were unadjusted. Missing data from participants lost to follow-up are
minimal (1.3%))
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Section Question

Statistical Analysis Statistical Analysis

and Reporting and Presentation
Summary

Overall risk of bias Risk of Bias
and directness

Overall risk of bias Directness
and directness

Zhang, 2019

Answer

Low risk of bias
(Sufficient presentation of statistical analysis and no evidence of selective reporting of the results)

Moderate

(Moderate risk of bias due to lack of accounting for confounders, baseline differences not reported
between groups with/without poor ovarian reserve, and lack of information on how AFC evaluation
was performed)

Directly applicable

Bibliographic Zhang, Yangyang; Xu, Yang; Xue, Qing; Shang, Jing; Yang, Xiuli; Shan, Xuemin; Kuai, Yanrong; Wang, Sheng; Zeng, Cheng;
Reference Discordance between antral follicle counts and anti-Mullerian hormone levels in women undergoing in vitro fertilization.;
Reproductive biology and endocrinology : RB&E; 2019; vol. 17 (no. 1); 51

Study details

Country/ies where China
study was carried

out
Study type Prospective cohort study
Study dates Between January 2016 and December 2017

Inclusion criteria  Infertile women undergoing in vitro fertilization (IVF) /intracytoplasmic sperm injection (ICSI), no other inclusion criteria

reported
Exclusion criteria \Women with:

e A history of ovarian surgery
e Polycystic ovarian syndrome
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e Hormonal therapy in the past 6 months or other endocrine diseases, including diabetes mellitus, thyroid disease,
and hyperprolactinemia

Patient N=1121 infertile women undergoing IVF/ICSI
characteristics

Women with AFC and AMH levels in the normal range (AFC 27 and AMH 21.1 ng/ml; n=611):

Mean age (SD): 32.69 (4.59) years

Mean duration of infertility (SD): Not reported
Mean AMH at baseline (SD): 3.46 (1.88) ng/mi
Mean FSH at baseline (SD): 7.48 (2.20) mIU/mL
Mean AFC at baseline (SD): 12.29 (4.08)

Women with normal AFC and low AMH levels (AFC 27 and AMH <1.1 ng/ml; n=85):

Mean age (SD): 33.98 (4.89) years

Mean duration of infertility (SD): Not reported
Mean AMH at baseline (SD): 0.76 (0.24) ng/ml
Mean FSH at baseline (SD): 8.81 (2.87) mIU/mL
Mean AFC at baseline (SD): 8.47 (1.72)

Women with low AFC and normal AMH levels (AFC <7 and AMH 21.1 ng/ml; n=118):

o Mean age (SD): 36.81 (4.79) years
¢ Mean duration of infertility (SD): Not reported
e Mean AMH at baseline (SD): 1.94 (1.03) ng/ml
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e Mean FSH at baseline (SD): 10.14 (4.57) mlU/mL
o Mean AFC at baseline (SD): 4.53 (1.41)

Women with low AFC and low AMH levels (AFC <7 and AMH <1.1 ng/ml; n=307):

Mean age (SD): 37.74 (5.16) years

Mean duration of infertility (SD): Not reported
Mean AMH at baseline (SD): 0.51 (0.30) ng/ml
Mean FSH at baseline (SD): 11.24 (4.83) mIU/mL
Mean AFC at baseline (SD): 3.69 (1.59)

Risk factor(s) of Participants were divided into 4 groups according to the boundaries for the AFC and AMH level in the ovarian reserve test
interest provided by the “Bologna criteria”.

Total AFC (all follicles 2mm to 10mm) and serum AMH:

Group A: AFC 27 and AMH =1.1 ng/ml (both AFCs and AMH levels in the normal range)
Group B: AFC 27 and AMH <1.1 ng/ml (normal AFCs and low AMH levels)

Group C: AFC <7 and AMH 21.1 ng/ml (low AFCs and normal AMH levels)

Group D: AFC <7 and AMH <1.1 ng/ml (low AFCs and low AMH levels)

Serum AMH was collected on cycle day 2 or 3.

Confounding Not reported if the study adjusted for any confounders; no ORs were reported
factor(s) of interest
Duration of follow- Not reported
up
155
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Setting Reproductive and Genetic Medical Center of a University hospital
Sources of funding Reported as not applicable
Other information Serum AMH levels were analysed by enzyme-linked immunosorbent assay (ELISA).

All participants underwent IVF/ICSI with:

Individualized COH protocols according to specific characteristics, such as ovarian reserve and follicle size

Gonadotropin therapy

HCG was administered subcutaneously when the leading follicle was 18—20 mm in diameter

Oocytes retrieval by transvaginal ultrasound-guided follicular aspiration within approximately 36 hours after HCG

administration

o Oocytes fertilization by conventional IVF/ICSI, and embryos transferral under abdominal ultrasound guidance on day
3 after oocyte retrieval

o HCG tests on day 14 after ET, and if the result was positive, luteal support continued as before until 10 weeks of

gestation

Cycle cancellation was reported but not extracted as this was reported as a composite outcome including cancellation due
to risk of OHSS, no transplantable embryos were obtained, progesterone levels >2.5 ng/ml on HCG day, or to accumulate
embryos

Results are presented together across groups, in order to compare all participants with low AMH to all those with normal
AMH, and to compare all participants with low AFC to all those with normal AFC.

Study arms

Normal AMH (N = 729)

Combines group A: AFC 27 and AMH 21.1 ng/ml (both AFCs and AMH levels in the normal range) (N = 611) and group C: AFC <7
and AMH =1.1 ng/ml (low AFCs and normal AMH levels) (N = 118)
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Low AMH (N = 392)
Combines group B: AFC =27 and AMH <1.1 ng/ml, (normal AFCs and low AMH levels) (N = 85) and group D: AFC <7 and AMH <1.1

ng/ml (low AFCs and low AMH levels) (N = 307)

Normal AFC (N = 696)
Includes group A: AFC =7 and AMH =1.1 ng/ml (both AFCs and AMH levels in the normal range) (N = 611) and group B: AFC =7 and

AMH <1.1 ng/ml, (normal AFCs and low AMH levels) (N = 85)

Low AFC (N = 425)
Combines group C: AFC <7 and AMH =1.1 ng/ml (low AFCs and normal AMH levels) (N = 118) and group D: AFC <7 and AMH <1.1

ng/ml (low AFCs and low AMH levels) (N = 307)

Outcomes

Clinical pregnancy

Outcome Low Normal Low Normal
AMH,,N AMH,,N= AFC,,N AFC,,N=
=392 729 =425 696

Clinical pregnancy n=49; n=190;% n=39; n=200;%

Reported in study according to groups: group A (normal AFC and AMH): 175/611 (28.64%); group B % =12.5 = 26.06 % =9.18 =28.74
(normal AFCs and low AMH levels): 25/85 (29.41); group C (low AFCs and normal AMH levels):

15/118 (12.71%); group D (low AFCs and low AMH levels): 24/307 (25%). Clinical pregnancy defined

as the presence of an intrauterine gestational sac 4 weeks after ET

No of events
Higher values are better

Critical appraisal - QUIPS checklist

Section Question Answer
Study participation Summary Study Moderate risk of bias
participation (Sampling frame and recruitment partially described. Inclusion criteria partially described with no
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Section Question Answer

information about how the subset of women who underwent the treatment during the study period
and had AMH/AFC analysed was chosen. Duration of infertility at baseline not reported.)

Study Attrition Study Attrition Low risk of bias
Summary (It does not appear that any participants were lost to follow-up although this is not explicitly reported)
Prognostic factor  Prognostic factor Moderate risk of bias
measurement Measurement (Low risk of bias for AFC-related outcomes: transvaginal ultrasound was performed to assess the
Summary AFC on days 2-3 of the treatment cycle with a 5 MHz transvaginal probe. Moderate risk of bias for

AMH-related outcomes: AMH was assessed using ELISA but no further information about the assay,
including which assay was used, is reported)

Outcome Outcome Moderate risk of bias
Measurement Measurement (Definition of outcome deviates from that defined in the protocol: clinical pregnancy was defined as
Summary the presence of an intrauterine gestational sac 4 weeks after ET)
Study Confounding Study Confounding High risk of bias
Summary (Relevant extracted data were unadjusted. There does not appear to be any missing data)
Statistical Analysis Statistical Analysis and Low risk of bias
and Reporting Presentation Summary (Sufficient presentation of statistical analysis and no evidence of selective reporting of the results)
Overall risk of bias Risk of Bias High
and directness (Inclusion criteria partially described, duration of infertility at baseline and information on the AMH

assay used not reported, definition of the outcome deviates from that in the protocol, and lack of
accounting for confounders)

Overall risk of bias Directness Directly applicable
and directness
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Appendix E Forest plots

Forest plots for review question: What is the association between markers of ovarian reserve and: the likelihood of
spontaneous conception; the response to fertility treatment; the outcome of fertility treatment?

This section includes forest plots only for outcomes that are meta-analysed. Outcomes from single studies are not presented here; the quality
assessment for such outcomes is provided in the GRADE profiles in appendix F.

Figure 2: Low versus normal AMH, live birth per cycle

Mormal AMH

Bvents Total Bwents Total

Risk Ratio
Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% CI

Low AMH
Study or Subgroup
Brodin 2013 33 304
Friden 2011 G a0
Grynnerup 2019 2 34
Total (95% CI) 434
Total events 41

127 613
8 ar
13 72
722

148

83.8% 0.52 [0.36, 0.74]
11.0% 0.3 [0.11, 0.83]
5.2% 0.32 [0.08, 1.33]
100.0% 0.47 [0.34, 0.66]

Heterageneity: Tau®=0.00; Chi*=1.25 df=2 (P=054), F= 0%
Testfor overall effect: £= 4 46 (P = 0.00001)

Figure 3: Low versus normal AMH, clinical pregnancy per cycle
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Low AMH Mormal AMH Risk Ratio Risk Ratio
Study or Subgroup  Bvents Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Azmoudeh 2018 fi a1 27 74 f.0% 0.22[0.09, 0.80]
Brodin 2013 48 3049 173 613 21.89% 0.55[0.41,0.73) &
Fadini 2011 2 3z 23 145 2.4% 0.39[0.10,1.55)] I R
Ficicionlu 2014 28 101 100 210 19.3% 0.60[0.43, 0.85] —
Friden 2011 fi 90 g ar 4 7% 0.27 010,072 B —
Irez 2011 2 1 a2 167 2 6% 0.31[0.08,1.17] S —
Maned 2020 2 41 B 78 2.0% 0.63[0.13,3.00]
Sahmay 2012 10 a7 23 94 8.7% 0.87[0.44, 1.67] B
Sahmay 2013 10 36 27 T 9.7% 0.79[0.43,1.46] T
Febitay 2017 1] T 16 153 0.6% 0.06 [0.00,1.00] 4
Fhang 20149 49 392 1890 729 21.89% 0.48 [0.36, 0.64] &
Total (95% CI) 1226 2382 100.0% 0.52 [0.41, 0.65] $
Total events 164 G465
Heterogeneity: Tau?= 0.04; Chi*= 1475, df=10(P = 0.14); F= 32% IIZI 1 IZI=1 1=IZI 1IZIIZI=

Test for overall effect: £= 576 (F = 0.00001) Favours normal AMH  Favours low AMH

Figure 4: Low versus normal AMH, clinical pregnancy per transfer

Low AMH Normal AMH Risk Ratio Risk Ratio
Study or Subgroup  Bvents Total Bvents Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Fadini 2011 2 21 23 130 4.0% 054 [0.14, 212 '
wiz202 26 40 a0 A HB6.0% 0.87 [0.74,1.29]
Total (95% CI) 61 205 100.0% 0.95[0.73, 1.25]
Total events 28 73

Heterogeneity: Tau®=0.00; Chi*=0.82, df =1 (P=037); F=0% f 1 I 1

o _ 0.1 02 0.5 1 2 5 10
Testfor overall efiect 2= 0.35 (F =0.73) Favours normal AMH  Favours low AMH

Figure 5: Low versus normal AMH, cycle cancellation due to low response
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Low AMH Mormal AMH Risk Ratio Risk Ratio
Study or Subgroup  BEvents Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Fadini 2011 11 a2 14 145 B86.0% 332 [1.69, 6.54]
Friden 2011 a a0 ] ar 4.9% TA0[0.42, 119593 +
Silva 2016 7140 1 1148 9.1% A.801[0.74, 47.27]
Total (95% CI) 262 JO0 100.0% J.63 [1.94, 6.81] e
Total events 26 16
Heterogeneity, Tau®= 0.00; Chif= 062, df= 2 (P=0.73 F= 0% =EI 01 EI=1 1=IZI 1IZIIZI=
Testfor overall effect 2= 4.03 (F = 0.0001} Favours low AMH  Favours normal AMH
Figure 6: High versus normal FSH, clinical pregnancy per cycle
High FSH Mormal FSH Risk Ratio Risk Ratio
Study or Subgroup  Bvents Total BEvents Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
karimzadeh 2008 A 4k 3a 161 21.4% 0.60[0.27, 1.34] =
Sahmay 2012 10 45 14 a0 28.3% 1.11 [0.86, 2.20] -
Sahmay 2013 10 aa 24 T4 38T% 0.781[0.42, 1.449] — &
Fehitay 2017 A Th 12 182 13.6% 0.83 [0.30, 2.28] =
Total (95% CI) 205 477 100.0% 0.82 [0.57, 1.20] -
Total events 31 40
Heterogeneity, Tau®= 0.00; Chif=1.37, df= 3 (P = 0.71); F= 0% x I]:E |:|=5 é é 1|:|=

Test for overall effect: F=1.02 (F=0.31)

Figure 7: Low versus normal AFC, live birth per cycle
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Low total AFC  Normal total AFC Risk Ratio Risk Ratio
Study or Subgroup Events Total FBEvents Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Holte 2011 13 1249 ard 2944 202% 0.52[0.31,0.87] —
Jayaprakasan 2012 a4 234 182 a07  79.8% 0.63[0.48, 0.82] _.—
Total (95% CI) 368 3451 100.0% 0.60 [0.48, 0.76] S
Total events 67 Ta6
Heterogeneity: Tau®= 0.00; Chi*=0.45, df=1 (P=0.450); F= 0% 'EI_1 III!E IZI!S ﬁ 1|:|'

S 5
Testior overall effect 2= 4.21 (F = 0.0001) Favours normal total AFC Favours low total AFC

Figure 8: Low versus normal AFC, clinical pregnancy per cycle

Low total AFC  Normal total AFC Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
4.3.1 Mean age <35 years
Ben-Haroush 2011 28 aa 13 27 17 E% 0.59[0.35, 0.99)] —
Hsieh 2001 2 3z Ta 223 f.8% 0.19[0.05 0.72) *
Sahmay 2012 fi 3z 2h 106  12.8% 0.76 [0.35, 1.69) =
Sahmay 2013 14 45 20 Y 16.6% 1.07 [0.61, 1.90] e L —
Zebitay 2017 2 i 15 162 B.2% 0.26[0.06 113 +
Zhang 20149 ag 425 200 Y96 211% 0.32[0.23 0.44) —
Subtotal (95% CI) 699 1273 B81.1% 0.50 [0.29, 0.85] —aui
Total events aa 3449

Heterogeneity: Tau®= 0.25; Chi*=19.44, df= 5 (P =0.002); F=74%
Testfor overall effect: Z= 243 (F=0.01)

4.3.2 Mean age 35-39 years

Halte 2011 17 1249 7ar 2944 18.9% 0.49[0.32 0.77] e

Subtotal (95% CI) 129 2944 18.9% 0.49 [0.32, 0.77] —erEE R~

Total events 17 TET

Heterogeneity: Mot applicakle

Testfor overall effect: £=3.10 (P =0.002)

Total (95% CI) 828 4217 100.0% 0.50 [0.33, 0.76] ~enni--

Total events 105 1136

Heterogeneity, Tau®= 019, Chi*=1812, df= 6 (F = 0.004); F= 69% 1 0z 05 3 0

Testfor overall effect: £=23.22 (P =0.001}
Testfor subaroup differences: Chir= 000, df=1 (P=0.98), F=0%

5
Favours normal total AFC - Favours low total AFC
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Appendix F GRADE tables

GRADE tables for review question: What is the association between markers of ovarian reserve and: the likelihood of
spontaneous conception; the response to fertility treatment; the outcome of fertility treatment?

Table 4: Evidence profile for low AMH (versus normal AMH) as a marker of diminished ovarian reserve

Fertility problems: evidence reviews for ovarian reserve testing DRAFT [September 2025]

Quality assessment No of events Effect
Quality |Importance
he .°f Design Ris.k i Inconsistency Indirectness Imprecision (_)ther_ ok Hoamdl Relative Absolute
studies bias considerations | AMH AMH (95% Cl)

Live birth per cycle
3° prospective very no serious no serious no serious none 41/434 | 148/722 |RR 0.47 (0.34|109 fewer per 1000 (from| LOW | CRITICAL

cohort studies  [serious’ |inconsistency indirectness imprecision (9.4%) | (20.5%) to 0.66) 70 fewer to 135 fewer)
Clinical pregnancy per cycle
11° prospective very no serious no serious no serious none 164/1226| 646/2382 |RR 0.52 (0.41| 130 fewer per 1000 (from| LOW | CRITICAL

cohort studies  [serious’ |inconsistency indirectness imprecision (13.4%) | (27.1%) to 0.65) 95 fewer to 160 fewer)
Clinical pregnancy per transfer (excluding participants who did not undergo embryo transfer)
2°¢ prospective very no serious no serious serious? none 28/61 73/205 |RR 0.95 (0.73| 18 fewer per 1000 (from | VERY | CRITICAL

cohort studies  |serious’ |inconsistency indirectness (45.9%) | (35.6%) to 1.25) 96 fewer to 89 more) LOW
Spontaneous clinical pregnancy at <3 months
1 (Korsholm |prospective very no serious serious® serious? none 20/51 75/157 |RR 0.82 (0.56| 86 fewer per 1000 (from | VERY | CRITICAL
2018) cohort studies  [serious’ |inconsistency (39.2%) | (47.8%) to 1.2) 210 fewer to 96 more) LOW
Spontaneous clinical pregnancy at 4-12 months
1 (Korsholm |prospective very no serious serious® serious? none 29/51 99/157 | RR 0.9 (0.69 | 63 fewer per 1000 (from | VERY | CRITICAL
2018) cohort studies  [serious’ |inconsistency (56.9%) | (63.1%) to 1.18) 195 fewer to 114 more) | LOW
Spontaneous clinical pregnancy at >12 months
1 (Korsholm |prospective very no serious serious® serious? none 30/51 103/157 | RR 0.9 (0.69 | 66 fewer per 1000 (from | VERY | CRITICAL
2018) cohort studies  |serious’ |inconsistency (58.8%) | (65.6%) to 1.16) 203 fewer to 105 more) | LOW
Spontaneous (unplanned) clinical pregnancy
1 (Korsholm |prospective very no serious serious® serious? none 2/51 21/157 |RR 0.29 (0.07| 95 fewer per 1000 (from | VERY | CRITICAL
2018) cohort studies  [serious’ |inconsistency (3.9%) | (13.4%) to 1.21) 124 fewer to 28 more) LOW
Reduced number of retrieved oocytes per cycle
2¢ prospective very very serious* no serious very serious®  |reporting bias® 71/144 | 65/202 |RR 4.17 (0.44| 1000 more per 1000 VERY | CRITICAL

cohort studies  [serious’ indirectness (49.3%) | (32.2%) to 39.76) (from 180 fewer to 1000 | LOW

more)
Cycle cancellation due to low response
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3¢ prospective very no serious no serious no serious none 26/262 | 16/300 |RR 3.63 (1.94| 140 more per 1000 (from| LOW | CRITICAL
cohort studies  [serious’ |inconsistency indirectness imprecision (9.9%) (5.3%) t0 6.81) 50 more to 310 more)
AMH: anti-mullerian hormone; Cl: confidence intervals; MID: minimally important difference; ORT: ovarian reserve testing; QUIPS: Quality In Prognosis Studies; RR: risk ratio
@ Brodin 2013, Friden 2011, Grynnerup 2019

b Azmoudeh 2018, Brodin 2013, Fadini 2011, Ficicioglu 2014, Friden 2011, Irez 2011, Maged 2020, Sahmay 2012, Sahmay 2013, Zebitay 2017, Zhang 2019

¢ Fadini 2011, Xi 2012

9 Barriere 2022, Friden 2011

e Fadini 2011, Friden 2011, Silva 2016

1 Veery serious risk of bias in the evidence contributing to the outcomes as per QUIPS checklist

2 95% Cl crosses 1 MID

3 Population is indirect because 106/260 participants (41%) are healthcare workers at a fertility clinic and it is unclear if they were undergoing ORT to investigate subfertility

4 Very serious heterogeneity (>80%) unexplained by subgroup analysis by age, assay used, or AMH level cut-offs

5 95% ClI crosses 2 MIDs

6 Publication bias suspected due to study with the most weight being industry funded by Ferring Pharmaceuticals

Table 5: Evidence profile for independent association between AMH and live birth

Quality assessment Effect
Potential risk factors Outcome . . Quality Importance
p No of . Risk of . . . Other Relative
examined (reference o Design q Inconsistency Indirectness Imprecision 5 . -
studies bias considerations (95% ClI)
category)
AMH (not reported)? Live birth |1 (Lee prospective serious’ |no serious no serious no serious none aOR20.52 |MODERATE| CRITICAL
2009) cohort studies inconsistency indirectness imprecision (0.36 to 0.74)

AFC: antral follicle count; AMH: anti-mullerian hormone; aOR: adjusted odds ratio; Cl: confidence intervals; FSH: follicle stimulating hormone; OR: odds ratio QUIPS: Quality In
Prognosis Studies

a AMH levels were log transformed; reported as the odds ratio subsequent to conditional logistic regression model based on the surveyed ovarian reserve markers and pregnancy-
related parameters

1 Serious risk of bias in the evidence contributing to the outcomes as per QUIPS checklist

2 ORs adjusted for age, duration of infertility, body mass index, log AMH, log AFC, log FSH, number of transferred embryos, and number of good embryos

Table 6: Evidence profile for high AMH (versus normal AMH) as a marker of increased risk of OHSS

Quality assessment No of events Effect
Quality |Importance
o ?f Design Ris_k e Inconsistency Indirectness Imprecision (_)ther_ Al ) el FelEle Absolute
studies bias considerations | AMH AMH (95% CI)
OHSS per cycle
1 (Brodin |prospective very no serious no serious no serious none 12/308 | 7/613 |RR 3.41 (1.36 |28 more per 1000 (from 4| LOW | CRITICAL
2013) cohort studies serious’ |inconsistency indirectness imprecision (3.9%) | (1.1%) to 8.58) more to 87 more)
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Cycle cancellation due to risk of OHSS

1 (Xi 2012) |prospective

cohort studies

very

serious’

no serious
inconsistency

no serious
indirectness

serious?

none

7/41

(17.1%)

4/82
(4.9%)

RR 3.50 (1.09
to 11.28)

427 more per 1000 (from
15 more to 1000 more)

VERY
LOW

CRITICAL

AMH: anti-mullerian hormone; ClI: confidence intervals; MID: minimally important difference; OHSS: ovarian hyperstimulation syndrome; QUIPS: Quality In Prognosis Studies; RR:

risk ratio

1 Veery serious risk of bias in the evidence contributing to the outcomes as per QUIPS checklist

2 95% ClI crosses 1 MID

Table 7: Evidence profile for high FSH (versus normal serum FSH) as a marker of diminished ovarian reserve

Quality assessment No of events Effect
Quality |Importance
No of studies Design RLsiI;sof Inconsistency Indirectness |Imprecision cons(iztzreazions I;g:\ Nlc;rsr:al (R;esl,,zt'(‘:'ﬁ Absolute
Clinical pregnancy per cycle
42 prospective very no serious no serious serious? none 31/205 | 90/477 |RR 0.82 (0.57| 27 fewer per 1000 (from | VERY | CRITICAL
cohort studies serious’ |inconsistency indirectness (15.1%)| (18.9%) to 1.20) 65 fewer to 30 more) LOW
Cycle cancellation due to low response
1 (Karimzadeh |prospective very no serious no serious serious? none 4/46 4/161 |RR 3.50 (0.91,| 217 more per 1000 (from | VERY | CRITICAL
2009) cohort studies serious’ |inconsistency indirectness (8.7%) | (2.5%) 13.46) 8 fewer to 1000 more) LOW
FSH: follicle-stimulating hormone; ClI: confidence intervals; MID: minimally important difference; QUIPS: Quality In Prognosis Studies; RR: risk ratio
a Karimzadeh 2009, Sahmay 2012, Sahmay 2013, Zebitay 2017
1 Very serious risk of bias in the evidence contributing to the outcomes as per QUIPS checklist
2 95% Cl crosses 1 MID
Table 8: Evidence profile for low AFC (versus normal AFC) as a marker of diminished ovarian reserve
Quality assessment No of events Effect
Quality |Importance
s:luodﬁefs Design RLsila(SOf Inconsistency Indirectness Imprecision cons%:gtions Low AFC Nzr":rgal gesl,,ztg; Absolute
Live birth per cycle
22 prospective very no serious no serious no serious none 67/368 | 756/3451 | RR 0.6 (0.48 | 88 fewer per 1000 (from | LOW | CRITICAL
cohort studies serious’ |inconsistency indirectness imprecision (18.2%) (21.9%) to 0.76) 53 fewer to 114 fewer)
Clinical pregnancy per cycle
7° prospective very serious? no serious no serious none 105/828 |1136/4217 | RR 0.5 (0.33 | 135 fewer per 1000 (from| VERY | CRITICAL
cohort studies  |serious’ indirectness imprecision (12.7%) | (26.9%) to 0.76) 65 fewer to 180 fewer) LOW
Clinical pregnancy per cycle — Mean age <35 years
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6° prospective very serious? no serious serious® none 88/699 | 349/1273 | RR 0.5 (0.29 | 137 fewer per 1000 (from| VERY | CRITICAL
cohort studies  |serious’ indirectness (12.6%) | (27.4%) to 0.85) 41 fewer to 195 fewer) LOW
Clinical pregnancy per cycle - Mean age 35-39 years
1 (Holte |prospective very no serious no serious no serious none 17/129 | 787/2944 |RR 0.49 (0.32| 136 fewer per 1000 (from| LOW | CRITICAL
2011) cohort studies  [serious’ |inconsistency indirectness imprecision (13.2%) | (26.7%) to 0.77) 61 fewer to 182 fewer)
Clinical pregnancy per transfer (excluding participants who did not undergo embryo transfer)
1 (Hsieh |prospective very no serious no serious very serious* none 2/16 75/217 | RR 0.36 (0.1 |221 fewer per 1000 (from| VERY | CRITICAL
2001) cohort studies  |serious’ |inconsistency indirectness (12.5%) | (34.6%) to 1.34) 311 fewer to 118 more) | LOW
AFC: antral follicle count; Cl: confidence intervals; MID: minimally important difference; QUIPS: Quality In Prognosis Studies; RR: risk ratio
@ Holte 2011, Jayaprakasan 2012
b Ben-Haroush 2011, Holte 2011, Hsieh 2001, Sahmay 2012, Sahmay 2013, Zebitay 2017, Zhang 2019
¢ Ben-Haroush 2011, Hsieh 2001, Sahmay 2012, Sahmay 2013, Zebitay 2017, Zhang 2019
1 Very serious risk of bias in the evidence contributing to the outcomes as per QUIPS checklist
2 Serious heterogeneity (>50%) unexplained by subgroup analysis by age or AFC cut-offs
395% ClI crosses 1 MID
4 95% ClI crosses 2 MIDs
Table 9: Evidence profile for independent association between AFC and clinical pregnancy
Quality assessment Effect
Potential risk factors Outcome . Quality [Importance
examined (reference he 9f Design Risk of bias| Inconsistency Indirectness Imprecision (_)ther_ Reloatlve
category) studies considerations (95% ClI)
AFC 9-12 (AFC 1-8) Clinical 1 (Liao |prospective no serious  |no serious no serious serious' none aOR?1.39 |MODERATE| CRITICAL
pregnancy (2019) cohort studies  |risk of bias |inconsistency indirectness (1.22 to 1.59)
AFC 13-17 (AFC 1-8) Clinical 1 (Liao prospective no serious  [no serious no serious no serious none aOR?1.52 HIGH CRITICAL
pregnancy |2019) cohort studies  |risk of bias |inconsistency indirectness imprecision (1.33 t0 1.73)
AFC 218 (AFC 1-8) Clinical 1 (Liao prospective no serious  [no serious no serious no serious none aOR2?1.7 (1.49 HIGH CRITICAL
pregnancy  (2019) cohort studies risk of bias |inconsistency indirectness imprecision to 1.94)
AFC: antral follicle count; aOR: adjusted odds ratio; Cl: confidence intervals; MID: minimally important difference; OR: odds ratio
1 95% ClI crosses 1 MID
2 ORs adjusted for age, duration of infertility, female cause of infertility, progesterone, oestradiol (E2), and oocytes retrieved
Table 10: Evidence profile for high AFC (versus normal AFC) as a marker of increased risk of OHSS
Quality assessment No of events Effect
Quality|Importance
No of studies Design R;)si::f Inconsistency Indirectness Imprecision cons(iz:ltsfartions ';'Fgg NZ'I-:T:aI (I;ngtl(\:l:e) Absolute
Ovarian hyperstimulation syndrome
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1 (Jayaprakasan |prospective very no serious no serious no serious none 18/266 | 13/507 |RR 2.64 (1.31|42 more per 1000 (from| LOW | CRITICAL
2012) cohort studies serious’ |inconsistency indirectness imprecision (6.8%) | (2.6%) to 5.30) 8 more to 110 more)
AFC: antral follicle count; ClI: confidence intervals; QUIPS: Quality In Prognosis Studies; RR: risk ratio

1 Very serious risk of bias in the evidence contributing to the outcomes as per QUIPS checklist
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Appendix G Economic evidence study selection

Study selection for: What is the association between markers of ovarian
reserve and: the likelihood of spontaneous conception; the response to fertility
treatment; the outcome of fertility treatment?

No economic evidence was identified which was applicable to this review question.

Figure 9: Study selection flow chart

Records identified through database searching
n = 1209

Additional records identified through other sources
n=0

Total records imported
n = 1209

Records screened in 1st sift
GIS screening on title and abstract
n=736

Records included in review
n=0

Records removed as duplicates
n =473

Records excluded
n=736
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Appendix H Economic evidence tables

Economic evidence tables for review question: What is the association
between markers of ovarian reserve and: the likelihood of spontaneous
conception; the response to fertility treatment; the outcome of fertility
treatment?

No evidence was identified which was applicable to this review question.
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Appendix | Economic model

Economic model for review question: What is the association between markers
of ovarian reserve and: the likelihood of spontaneous conception; the
response to fertility treatment; the outcome of fertility treatment?

No economic analysis was conducted for this review question.
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Appendix J Excluded studies

Excluded studies for review question: What is the association between
markers of ovarian reserve and: the likelihood of spontaneous conception; the
response to fertility treatment; the outcome of fertility treatment?

Excluded prognostic studies

Table 11: Excluded studies and reasons for their exclusion

Study

Aanesen, Arthur and Westerbotn, Margareta
(2014) Prospective study of a Swedish infertile
cohort 2005-08: population characteristics,
treatments and pregnancy rates. Family practice
31(3): 290-7

Abdalla, H and Thum, M Y (2006) Repeated
testing of basal FSH levels has no predictive
value for IVF outcome in women with elevated
basal FSH. Human reproduction (Oxford,
England) 21(1): 171-4

Abdalla, H and Thum, MY (2004) An elevated
basal FSH reflects a quantitative rather than
qualitative decline of the ovarian reserve.
Human reproduction (Oxford, England) 19(4):
893-8

Abdelsalam, Walid A; Harb, Ola A; Shazly,
Sherin A (2022) Antimullerian Hormone Levels
and Association with Abortion and Preterm
Delivery in Patients with Polycystic Ovary
Syndrome Who Conceived with Assisted
Reproductive Techniques. Journal of obstetrics
and gynaecology of India 72(suppl1): 295-298

Abhari, Sina, Lu, Jinggiao, Hipp, Heather S et
al. (2022) A Case-Control Study of Follicular
Fluid Cytokine Profiles in Women with
Diminished Ovarian Reserve. Reproductive
sciences (Thousand Oaks, Calif.) 29(9): 2515-
2524

Abide Yayla, C, Ozkaya, E, Kayatas Eser, S et
al. (2018) Association of basal serum androgen
levels with ovarian response and ICSI cycle
outcome. Irish journal of medical science
187(2): 409-415

Aboulghar, Mohamed, Saber, Walid, Amin,
Yahia et al. (2014) Impact of antimullerian
hormone assays on the outcomes of in vitro
fertilization: a prospective controlled study.
Fertility and sterility 101(1): 134-7

Code [Reason]

- Insufficient presentation of results

Only continuous data reported (basal FSH/AMH
as means and SDs in relation to outcomes,
without a threshold for low/high/normal levels)

- Retrospective study - Sufficient prospective
cohort studies were found and were therefore
prioritised for inclusion

- Study conducted pre-2000

- Retrospective study - Sufficient prospective
cohort studies were found and were therefore
prioritised for inclusion

- Study type does not match protocol criteria
Case-control study

- Insufficient presentation of results
Diagnostic outcomes with insufficient data to
convert to the relevant outcomes of this review

- Prognostic factors do not match protocol
criteria

Participants were split info groups according to
high or low risk of poor ovarian reserve
(determined by a diagnosis of unexplained
infertility or endometriosis, a history of ovarian
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Study

Abrahami, N.; Izhaki, I.; Younis, J.S. (2019) Do
young women with unexplained infertility show

manifestations of decreased ovarian reserve®?.

Journal of Assisted Reproduction and Genetics
36(6): 1143-1152

Abu-Fakher, B.; Al-Quobaili, F.; Alhalabi, M.
(2013) Follicular fluid antimullerian hormone
(AMH) does not predict IVF outcomes in
polycystic ovary syndrome patients. Middle East
Fertility Society Journal 18(2): 110-114

Acharya, Kelly S, Harris, Benjamin S, Weber,
Jeremy M et al. (2022) Impact of increasing
antimullerian hormone level on in vitro
fertilization fresh transfer and live birth rate. F&S
reports 3(3): 223-230

Aflatoonian, A., Oskouian, H., Ahmadi, S. et al.
(2009) Prediction of high ovarian response to
controlled ovarian hyperstimulation: Anti-
Mullerian hormone versus small antral follicle
count (2-6 mm). Journal of Assisted
Reproduction and Genetics 26(6): 319-325

Aghssa, M.M., Tarafdari, A.M., Tehraninejad,
E.S. et al. (2015) Optimal cutoff value of basal
anti-mullerian hormone in iranian infertile
women for prediction of ovarian hyper-
stimulation syndrome and poor response to

Code [Reason]

surgery for any condition other than polycystic
ovary syndrome (PCOS) and women between
the ages of 37 and 40 years). Only participants
with a high risk for a poor ovarian reserve had
their AMH levels tested and therefore had data
available on a prognostic factor of interest,
however baseline characteristics are not
reported separately for this group.

- Retrospective study - Sufficient prospective
cohort studies were found and were therefore
prioritised for inclusion

- Study type does not match protocol criteria
Case-control

- Insufficient presentation of results

Participants are grouped according to presence
of PCOS, and outcomes are reported according
to those groups. Data are not sufficiently
presented to analyse ORT results as a
prognostic factor

- Study type does not match protocol criteria
Case-control

- Retrospective study - Sufficient prospective
cohort studies were found and were therefore
prioritised for inclusion

- Outcomes do not match protocol criteria

Only relevant outcome reported is a composite
outcome including both positive and negative
outcomes (high ovarian response, defined as
the presence of 215 follicles with a mean
diameter 212mm per each ovary at the end of
the follicular phase of COH, and/or E2 levels on
the day of hCG administration >3000 pg/mL,
and/or >15 oocytes retrieved and/or cycle
cancellation on the day of hCG, and/or
cryopreservation of all embryos because of high
risk of OHSS)

- Insufficient presentation of results

Multiple logistic regression analysis does not
adjust for duration of infertility, no relevant data
other than ORs reported

- Insufficient presentation of results
Multivariable regression analysis adjusted for
age but not duration of infertility. Continuous
data are reported but basal FSH/AMH are
reported as means and SEs in relation to
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stimulation Female Fertility. Reproductive Health
12(1): 85

Ahn, So Hyun, Lee, Inha, Cho, SiHyun et al.
(2021) Predictive Factors of Conception and the
Cumulative Pregnancy Rate in Subfertile
Couples Undergoing Timed Intercourse With
Ultrasound. Frontiers in endocrinology 12:
650883

Akande, V A, Fleming, C F, Hunt, L P et al.
(2002) Biological versus chronological ageing of
oocytes, distinguishable by raised FSH levels in
relation to the success of IVF treatment. Human
reproduction (Oxford, England) 17(8): 2003-8

Akande, Valentine A, Keay, Stephen D, Hunt,
Linda P et al. (2004) The practical implications
of a raised serum FSH and age on the risk of
IVF treatment cancellation due to a poor ovarian
response. Journal of assisted reproduction and
genetics 21(7): 257-62

Akbari Sene, Azadeh, Ashrafi, Mahnaz,
Alaghmand-Fard, Nasim et al. (2021) Anti-
Mullerian Hormone Predictive Levels to
Determine The Likelihood of Ovarian Hyper-
Response in Infertile Women with Polycystic
Ovarian Morphology. International journal of
fertility & sterility 15(2): 115-122

Al Safi, W.G. and Hassan, M.F. (2021)
Pregnancy rate in women with pcos with high
Ih/fsh ratio undergoing icsi. Latin American
Journal of Pharmacy 40(specialissue): 336-340

Al-Azemi, Majedah, Killick, Stephen R, Duffy,
Sheila et al. (2011) Multi-marker assessment of
ovarian reserve predicts oocyte yield after
ovulation induction. Human reproduction
(Oxford, England) 26(2): 414-22

Alanazi, H., Bushager, N., Ayyoub, H. et al.
(2018) Antimullerian hormone (AMH) level and
IVF/ICSI cycle outcome in expected poor
responders. Middle East Fertility Society Journal
23(3): 246-250

Alebic, Miro Simun; Stojanovic, Natasa; Zuvic-
Butorac, Marta (2013) The IVF Outcome
Counseling Based on the Model Combining
DHEAS and Age in Patients with Low AMH Prior
to the First Cycle of GnRH Antagonist Protocol
of Ovarian Stimulation. International journal of
endocrinology 2013: 637919

Code [Reason]

outcomes, without a threshold for
low/high/normal levels

- Retrospective study - Sufficient prospective
cohort studies were found and were therefore
prioritised for inclusion

- Study conducted pre-2000

- Study conducted pre-2000

- Insufficient presentation of results

Multiple logistic regression analysis does not
adjust for duration of infertility. Continuous data
are reported but basal FSH/AMH are reported
as means and SDs/ medians and IQRs in
relation to outcomes, without a threshold for
low/high/normal levels

- Number of participants <100

- Insufficient presentation of results

Multiple logistic regression analysis does not
adjust for duration of infertility. Continuous data
are reported but basal FSH/AMH are reported
as means and SDs in relation to outcomes,
without a threshold for low/high/normal levels

- Retrospective study - Sufficient prospective
cohort studies were found and were therefore
prioritised for inclusion

- Retrospective study - Sufficient prospective
cohort studies were found and were therefore
prioritised for inclusion
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Aleyasin, Ashraf, Aghahoseini, Marzie, Mokhtar,
Sara et al. (2011) Anti-mullerian hormone as a
predictive factor in assisted reproductive
technigue of polycystic ovary syndrome
patients. Acta medica Iranica 49(11): 715-20

Alsafi, W.G. (2021) The correlation between
female age and ovarian reserve biomarkers
(Fsh & amh) and its' effect on the response to
controlled ovarian hyper-stimulation (cos) and
pregnancy rate following intracytoplasm sperm
injection (_icsi ). Eastern Journal of Medicine
26(4): 555-560

Alson, Sara S E, Bungum, Leif J, Giwercman,
Aleksander et al. (2018) Anti-mullerian hormone
levels are associated with live birth rates in ART,

but the predictive ability of anti-mullerian
hormone is modest. European journal of
obstetrics, gynecology, and reproductive biology
225:199-204

Alvaro Mercadal, Beatriz, Rodriguez, Ignacio,
Arroyo, Gemma et al. (2018) Characterization of
a suboptimal IVF population and clinical
outcome after two IVF cycles. Gynecological
endocrinology : the official journal of the
International Society of Gynecological
Endocrinology 34(2): 125-128

Amer, S.A., Mahran, A., Abdelmaged, A. et al.
(2013) The influence of circulating anti-Mullerian
hormone on ovarian responsiveness to
ovulation induction with gonadotrophins in
women with polycystic ovarian syndrome: A pilot
study. Reproductive Biology and Endocrinology
11(1): 115

Anckaert, Ellen, Denk, Barbara, He, Ying et al.
(2019) Evaluation of the Elecsys R anti-
Mullerian hormone assay for the prediction of
hyper-response to controlled ovarian stimulation
with a gonadotrophin-releasing hormone
antagonist protocol. European journal of
obstetrics, gynecology, and reproductive biology
236: 133-138

Anckaert, Ellen, Smitz, Johan, Schiettecatte,
Johan et al. (2012) The value of anti-Mullerian
hormone measurement in the long GnRH
agonist protocol: association with ovarian
response and gonadotrophin-dose adjustments.
Human reproduction (Oxford, England) 27(6):
1829-39

Code [Reason]

- Number of participants <100

- Retrospective study - Sufficient prospective
cohort studies were found and were therefore
prioritised for inclusion

- Insufficient presentation of results

Live birth rate is presented as a continuous
outcome only. Data cannot be extracted in the
form specified in the protocol without
transformation of data requiring multiple
assumptions

- Retrospective study - Sufficient prospective
cohort studies were found and were therefore
prioritised for inclusion

- Number of participants <100

- Retrospective study - Sufficient prospective
cohort studies were found and were therefore
prioritised for inclusion

- Retrospective study - Sufficient prospective
cohort studies were found and were therefore
prioritised for inclusion
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- Insufficient presentation of results

Continuous data reported (basal AFC as means
and SDs in relation to outcomes, without a
threshold for low/high/normal levels)

- Retrospective study - Sufficient prospective
cohort studies were found and were therefore
prioritised for inclusion

- Prognostic factors do not match protocol
criteria

Study investigates AMH levels pre-
endometriosis surgery as a risk factor for
spontaneous pregnancy post-surgery

- Retrospective study - Sufficient prospective
cohort studies were found and were therefore
prioritised for inclusion

- Retrospective study - Sufficient prospective
cohort studies were found and were therefore
prioritised for inclusion

No economic evidence was identified for this review.
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Appendix K Research recommendations — full details

Research recommendations for review question: What is the association
between markers of ovarian reserve and: the likelihood of spontaneous
conception; the response to fertility treatment; the outcome of fertility
treatment?

No research recommendations were made for this review question.
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