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THE ABC OF INFERTILITY MANAGEMENT REVISITED

Sunday, 14 June | Organised by the Middle East Fertility Society

Course coordinators
Johnny Awwad (Lebanon) and Mohammad Aboulghar (Egypt]

Course type
Basic and advanced

Course description

While most advances in the field of human reproduction have focused on reproductive
technologies, much less has been vested in the basic management of infertility. Many related
practices remain as an old heritage of the past, without ever being revisited on the basis of
emerging evidence.

The process of counselling any subfertile couple involves the following:
e Adiagnostic assessment plan

e Apre-intervention conception prognosis estimate

e A proposed intervention with improved conception estimate

The final management of subfertility is subject to a shared patient-physician decision. The
counseling process should therefore take into account the couple’s sense of urgency as

it relates to personal choice, culture and/or beliefs. A clear knowledge of the conception
prognosis estimates pre- and post- proposed intervention is therefore essential for proper
decision-making on the basis of sound risk-benefit and cost effectiveness analysis.

This pre-congress course will discuss some of these parameters from an evidence-based
perspective for the purpose of establishing an updated platform for infertility management
more reflective of the current status of the evidence.

Target audience

Reproductive endocrinologists and fertility specialists

Biologists involved in assisted reproductive technologies
General gynaecologists

Infertility nurses

Policy regulators and representatives of third party stakeholders

Educational needs and expected outcomes

At the completion of this pre-congress course, participants should be able to:

e Re-define infertility in relation to women'’s reproductive characteristics

e Re-explore the benefits of simple ovulation monitoring and timed intercourse in the
context of subfertility

e Understand to what extent ovarian reserve testing may influence natural conception

e C(Critically assess whether laparoscopy, endometrial biopsy and semen mucus interaction
testing should remain an essential component of every subfertility work-up

e Understand to what extent an abnormal semen analysis, the presence of anti-sperm
antibodies and varicoceles may affect natural conception in a couple with subfertility

e Determine optimal ovulation protocols to improve outcome in subfertile couples

e Critically evaluate whether intrauterine insemination should remain the bridge between
ovulation induction and assisted reproduction

e Design a fertility management algorithm and a fertility counselling platform for

subfertile couples on the basis of the above
PRECONGRESS COURSE 14 | LISBON, PORTUGAL - 14 JUNE 2015






SCIENTIFIC PROGRAMME

Chairman: Mohamed A. Aboulghar (Egypt)

09:00 - 09:25
09:25-09:50
09:50 - 10:15
10:15 - 10:30
10:30 - 11:00

Re-defining infertility: Adjustment for ovarian and chronological age -
Johnny Awwad (Lebanon)

The roles of ovulation documentation and timed intercourse in increasing
the likelihood of pregnancy in women trying to conceive -
Robert W. Rebar (U.S.A)

How would ovarian reserve testing influence the probability of natural
pregnancy in women with subfertility? - Thomas D'Hooghe (Belgium)

Discussion
Coffee break

Chairman: Michel Abou Abdallah (Lebanon)

11:00 - 11:25
11:25-11:50
11:50 - 12:15
12:15-12:30
12:30 - 13:30

Laparoscopy: Should it remain an essential component of the fertility
work up - Cindy M. Farquhar (New Zealand)

Does measurements of sperm-mucus interaction (Post-coital Test)
influence the chances of conception? - Thomas D'Hooghe (Belgium)

The value of endometrial biopsy in modern fertility management -
Johnny Awwad (Lebanon)

Discussion
Lunch break

Chairman: Johnny Awwad (Lebanon)

13:30 - 13:55
13:55 - 14:20
14:20 - 14:45
14:45 - 15:00
15:00 - 15:30

The value of basic semen analysis in altering early fertility management -
Craig Niederberger (U.S.A.)

Anti-sperm antibodies: Any role for screening in modern fertility
management? - Robert W. Rebar (U.S.A)

Would the presence of varicocele alter fertility management of couples? -
Craig Niederberger (U.S.A.)

Discussion
Coffee break

Chairman: Mohamed A. Aboulghar (Egypt)

15:30 - 15:55
15:55 - 16:20
16:20 - 16:45
16:45-17:00

Oral ovulation induction agents (clomiphene, letrozole): when to start and
for how long? - Johnny Awwad (Lebanon)

Intrauterine insemination: Is it still the bridge between ovarian stimulation
and in vitro fertilization in unexplained subfertility - Richard Reindollar (U.S.A))

How would a cost-effective fertility management algorithm look like? -
Cindy M. Farquhar (New Zealand)

Discussion
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Re-defining infertility:
Adjustment for ovarian and
chronological age

Johnny Awwad, MD
Professor of Obstetrics and Gynecology

American University of Beirut Medical
Center

No Conflict of Interest

Objectives

Review the various definitions of infertility in the medical
literature

Re-evaluate the definition of infertility while adjusting for
— Ovarian age

— Chronological age
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Definition of “infertility”

The Practice Committee of the American Socicty for Reproductive Medicine

American Society for Reproductive Medicine, Birmingham, Alabama

tigation is
fidings dict

o, Arriorcar, Sty &

chucthes Miricina, 1200 knnsgermany bighway, lirmngham, Alshara

Socicty for Repeo
Fentility Society), March 27, 1993

Saciety
Fetility Socscty), July 17, 1

Infertility revisited: The state of the art today and

tomorrow®

The ESHRE Capri Workshop

Infertility
Definitions

Fertility: Based on the distribution of fecundity observed m a
*normal’ population, normal fenility was defined by the ESHRE.
Group as achieving a pregnancy within 2 years by regular

©vital exposure,

Sterility, subfertilicy. infertility: Those couples who do not
achieve a pregnancy within 2 years include the sterile members
of the papulation. for whom there is no possability of natural
pregnancy, and the remainder who are subfertile. Together,
these comprise the infertile population. The term sterile may
refer to cither the male or the female, whereas the term

sublertile refers (o the couple.

‘Table | Published definitions of infertility.

Organization

National Instinute for Health
and Clinical Excellence
guideline 2004*

ASRM 2008°

Intemational Committee for
Maonioring Assisted
Reproductive Techndiogy
(ICMART), and World
Health Organization 2009°

Demographic definition”

Definition

Infertility should be defined as failure to
conceive after regular unprotected sexual
intercourse for 2 years in the absence of
known reproductive pathalogy

Infertlity is a disease defined by falure to
achieve a successful pregnancy afer 12
months or more of regular unprotected
intercourse

Earkier evaluation and treatment may be
jusdfied based on medical history and
physical findings and is warranted after 6
months for women over age 35 years
Infertility (clinical definition): a disease of
the reproductive system defined by the
failure to achieve a dinical pregnancy after
12 months or more of regular
unprotected sexual intercourse

Inability of a non-contracepting, sexually
active woman to have a live birth

*NICE guideline (UK) (2004)

*Practice Commiiee of the American Socity for Reproductive Medidne. Fertd

Seeril 2008:90 (5 Suppl)}560.

ZegersHochschild ec dl. (2009).

“Larsen (2005).




Female age-related fertility decline

= 3

« Bducation and enhanced awareness of the effect of age on
fentility & essential in counseling the patient who desires
pregnancy

» Wamen older than 35 years should receive expedited eval-
wation and treatment after & months of failed attempts 10
conceive or earlier, if cdinically indicated.

» In women older than $0 years, lmmediate evalustion and
treatment ar warranted,

P gerwicipea
[}

e © . * ®
. "
porra Pt [ [
Dy 0

Re-defining infertility

Advanced chronological age
Irregular cycles

Shorter cycles

Prolonged unexplained infertility
Previous ovarian surgery
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e Juul et al., 1999, 2000 and Jensen et al., 2001
only recorded Time To Pregnancy TTP
retrospectively among pregnant women using
questionnaires to measure fertility, by assessing
exposures related to semen quality, age or
environment.

Their study design does not estimate real
fecundity, because infertile couples were
excluded. Therefore, effects on the proportion of
truly infertile couples cannot be assessed.

Wang et al. (2003) prospectively observed 518 newly
married Chinese textile workers (20—34 years of age)
trying to conceive.

They recorded vaginal bleeding, sexual intercourse and

collected daily first-morning urine specimens for up to

1 year or until a clinical pregnancy was achieved.

* In their cohort of women, about 50% became clinically
pregnant in the first two cycles and more than 90% in
the first six cycles.

* They found that the monthly fecundity varied between

30 and 35%.

Research on infertility: which definition should we

) TABLE 1
Ulla Larsen, Phfy,  Six definitions of infertility from the 2002-2003 Moshi Infertiity Survey.
Deinition Survey question Explanation
Self-report of infertility “Have you ever had problems Respondents’ own perception (a
getting pregnant?” Iifetime measure).
Unprotected intercourse for at “Since when have you been ‘Assumption that a sexually active,
least 2 years witnout

using woman wil
contraception o trying in any conceive, No mention of trying

way to delay or avoid getting 1o conceive. Current status at
=
Tried to conceive for at least 2
years

survey measure.
“How long have you tried 10 get  Measure following the WHO (2)
pregnant?” recommendation (current status

Subsequently infertie Estimated from information about
date of last birth, date of first
‘maniage or union, and curent

usa of contraception.

Subsequently infertio and
wanting a child

Estimated from information abott
date of last birth, date of first
mariage er union, current use of
contraception, and the question
“Would you ke o have another
chid?" If chidless, “Woul you
ke to have a chiki?”

Estimated from information about
duration of first marriage of
union, parity, and current use of

contraception.

As above, but confiring that the
‘woman wants another child, or a
child if childiess (current status
measire).

An approximation of
infortity (a ifetime measure).




TABLE 4
Sociodsmographic charactoristics of the study sample and of women classified as infertile by three
different definitions of infertity.

Definition of infertility

Tried to Subsequently
Self-roport  conceive forat  infertile and
of infortiity leastZyears  wanting a chikd
Study sample (N = 1120; N = 993 (N = 720;
(N = 1125) n=111) n = 68) n = 50)
Characteristic % =06%CI % 05% Gl %  206% Gl =05% CI
52.5 88 408 131 190 95
%4 95 432 134 645 120
109 53 160 100 165 99
283 76 267 119 65 ai
623 92 618 21 700 159
83 56 90 63 124 101
10 19 24 a3 12 23
792 79 761 117 863 g
208 79 239 117 137 88

374 109 462 128 495 157

04 105 M9 13 3NE 130

810 76 819 07 845 89
19.0 76 181 97 155 89
375 107 383 120 361 157
36.1 96 328 114 408 153
219 82 231 107 159 109
45 53 58 48 72 59

In clinical practice, it is importnt to know whether an
individual woman has had difficultics in concerving or in
camying a pregnancy 1o term; however, the failure 10 have a
child is the salient question in social science nescarch and for
the individual women and men who are affected by infertil
ity. This divergence in focus panly explains the discrepan-

Prevalence of infertility and 95% confidence
interval (CI) by five ditferent definitions.

Definition of Prevalence
infertility % 95% CI

Self-report of infertilty 103 8.4-122

cies in the previous infenility definitions used in rescarch Unprotected 121 94148
and clinkcal practice. On this hasis. we rocommend (hai intercourse for at

least 2 years.
peimary Infentility be estimated from women who have never T Tecmaloe for 69 5286
conceived and secondary infemility from women who have at least 2 years
conceived; we also recommend asking “How long have you g""m"""” f’“"".}' ‘;g gg_";f
el o et pregnant™, following the WHO recommenda- Pl s

thom Lancs, Which den

TABLE 3 |

Prevalence of primary and secondary infertility by different d

Primary Secondary
Definition of infertility % 95% Cl % 95% CI
Self-report of infertility 29 19-39 7.4 6.0-88
Unprotected intercourse for at least 2 years 25 1535 9.6 7.3-119
Tried to conceive for at least 2 years 18 0.8-27 5.0 3.5-6.5
Subsequently infertile 1.4 9.8-12.4
Subsequently infertile and wanting a child 4.8 3957
Childlessness after at least 5 years of 35 2347

marriage or first union

Childlessness after at least 7 years of 19 0.8-3.0

marriage or first union

Larsen. Which definition shosld we wse? Ferul Sieil 2005,

Mascarenhas et al. Population Health Metrics 2012, 1017
hupy/www pophealthmetrics comcontent/10/1/17

n POPULATION HEALTH METRICS

RESEARCH Open Access

Measuring infertility in populations: constructing a
standard definition for use with demographic and
reproductive health surveys

Maya N Mascarenhas', Hoiwan Cheung?, Colin D Mathers® and Gretchen A Stevens®
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Table 1 Definitions of infertility found in the literature

Reterence

T T ——

Tabie 3 Relativs percent dilterences from sensitivity analyses of key compansnts of the infertility
definition - contraception, Intent, and outcome

Age group 7034 =T =Ty ] 01 =T

Primary inferality

Agestandudised

e 0 s WAL LS ENe) (et [ € iare pe .
" uting It 5 Seteresins & couples ibtiity ann Bassling
smauarect 2 clinulying them a nlertle e
er s wrve st o) 6 e SRl (v e e el e fome

e ——
reruanibe rangs scrou oll v a shown.

e, e by D Bieine pmevalensce. The moddan and the




Table 4 Recommendations for defining infertility in analyses of household survey data based on sensitivity analyses of
Koy compoments of the infertility definition

Defiestional
companmt

Expasune time

Couple stabus

Cantraception

Intent

Pinmmam Meprbuction Vel N, % pp. 1A%, o) [T ——

Time to pregnancy: results of the German prospective
study and impact on the management of infertility

C.Gnoth'?, DL " E ¥, P.Franh ' and G Freund!’

Table L O

ibative probabibly of conception (CPC) for all couples and e truly Tertile subgrosp of

womem who fisally comorivad
Paiem group M. of cycle
1 3 L] 1z
All couphes* O (0022 092 {07
Truly fertile couples® 088 (IHE) 098 (0.009)

Vabues in parcethess we SEM.
= 340, six couphes excluded dee W Inaccuree tims 1o pregnascy,
U = M gosples: six couples exchuded due 10 inscowrate time 10 pregnancy.

Couples with a good prognosis (unexplained infertility, no

tubal or male factor and no signs of reduced ovarian reserve) should be advised
to wait as they have a reasonably good chance (>60%) of conceiving s
spontaneously during the next 36 months.
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Taking info sccount the resulis of the overall conception
rates for all couples, among whom =205 do ot conceive in six
eyeles and ~10% do naot conceive in 12 cycles, almost every
second couple is probably subfenile o infertile after six
unsuecessful eyeles with timed intercourse. Thus, i is possible
to siggest 4 new threshold such that, after six ensuccessful
cycles with fenili

-focused intercourse (the ideal exposure o
pregnancy) prior o the fira visit or during the following
maonths. climicians in primary care must assume sublentility or,
i rane s absolute infertility (such as whal pathology or
aroospermial, B almost every secor authors’ opinion, this justifies an eardy and basic inferfility

work-up in these individual ¢ in individual ¢ the
ng time should not be extended 1o 12 cycles. before
starling bhasic infertility work-up o aveid possible umder
treatment of infenility laier,

The Hidden Infertile: Infertile Women without Pregnancy Intent in
the United States’

Arthur L. Greil, PO, [Professae of Sociology]

Al Lniversty Ao, Now York

Julia MeGullan, Ph D, [Associste Professer of Sociologyl

The Lintersey of Nabrmska o Linooin Lincoin, Nobreska gnoguilerd uninotes unl scu

Katherine Johnacn, MA. [Doctoral Candidate]
Thes Peonsybvana 5 2

A v
Katherine Slauson. M.A. [Doctorsl candidate], and
¥ Inccin Lincedn, Nt

wnl ey
Karina M. Shrefies, Ph.0. | and
Okdtoma Saato Unfvorsty Tulsa, Oklshoma karna shioffi (oksinte oda

According to commonly accepted medical criteria for infertility, women are categorized as
infertile if they experience a year of unprotected intercourse without conception.

Using this definition, the National Survey of Family Growth (NSFG) estimates that 7.4
percent of married U.S. women were infertile in 2002. It makes no explicit reference to
intent to conceive, but, given the availability of contraception, this definition implies that
women meeting the criteria for infertility were trying to conceive.

Data from the National Study of Fertility Barriers (NSFB) reveal that there are a large
number of women who at some point in their lives fit the NSFG definition of infertility but
who do not describe themselves as having tried to become pregnant at that time.

Tahle L. Fifinition st provalence of ssbleriiiey s nsiesiday

[ S p—

Subfertility must be raised after six cycles of unprotected intercourse without
conception—regardless of age because most of the women less than 30 years of age
should have conceived .

For women after the age of 35 years—if treatment (e.g. IVF) will be necessary—

the chance of a live birth will decrease rapidly.




Update, Vol.17, No.5 pp. 575-588, 2
Aprt 14,2011 6ok10.1093/umegd,

human
e

Defining infertility—a systematic
review of prevalence studies

S. Gurunath !, Z. Pandian ?, Richard A. Anderson?,
and Siladitya Bhattacharya "

BACKGROUND: Existing defnitions of inferulity lack uniformiy. rendering comparisons in prevalence between countries or over Gme
problematic. The absence of an agreed definition also compromises dinscal management and undermines the impact of research findings

Demographers tend to define infertility as
childlessness in a population of women of

N Actun b
reproductive age. X
Epidemiological definition is based on ‘trying for’ or o
‘time to’ a pregnancy, generally in a population of -

women exposed to the risk of conception.

There is considerable variation in terms of the

duration of ‘trying for pregnancy’, the age of _( T T
women sampled and their marital or cohabitation

" . N et i Figure 3 Proposed rliorshp betwoen duraicn of exponrs 1o
status. This leads to inconsistencies in determining R ¥ Frd meme b A S e

the numerator and denominator used to calculate ‘curved action e  for representatie purposes only. with (3 defing
- o hractareccs itope, pot of nflecton) requng daa from Reure
the prevalence of infertility. renarch
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The Roles of Ovulation Documentation and
Timed Intercourse in Increasing the Likelihood
of Pregnancy in Women Trying to Conceive

Robert W. Rebar, M.D.
Professor and Chair,
Department of Obstetrics and Gynecology

Western Michigan University Homer Stryker M.D. School of

Medicine
4

Disclosures

*| serve on multiple Data Safety Monitoring
Boards for randomized trials; write
summaries for Journal Watch, a non-profit
publication of the Massachusetts Medical
Society; and am Deputy Editor of the
journal Contraception.

*| receive no monies from any commercial
source.

*Any opinions | express are mine alone and
do not represent the views of any
organization.

At the conclusion of this presentation,

participants should be able to:

*Describe the biophysical and hormonal changes
that typically occur during the normal menstrual
cycle.

*Summarize the data from studies documenting
the “fertile window” and presumptive ovulation.

*Discuss how the frequency of intercourse affects
the pregnancy rate.

*Discuss advantages and disadvantages of using
ovulation monitors and timed intercourse.
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Ovulation of
the cumulus-
oocyte complex
through the
stigma (Erickson
GF. Semin
Reprod
Endocrinol
1986;4:233)
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Interval in days between menstrual onsat
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Data from Tremin Trust

Mean Daily Estrogen Metabolites
(Mersereau et al., Menopause 2008;15:482-6)
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Mean Daily Progesterone Metabolites (Mersereau et al.,
Menopause 2008;15:482-6)

w

= = ED S B = = = »
15y o oy ey

Urinary Metabolites (Averaged over cycle
phases) (Mersereau et al., Menopause 2008;15:482-6)

* Mean values, + SD. Values are standardized by day of ovulation
**p value based on ranksum test

Documentation of Ovulation

* Ovulation only can be proven in any given menstrual cycle
by a resulting pregnancy or by physically observing
ovulation; even then there is no way to identify if the
oocyte is normal.

*Virtually no study “documenting” ovulation has confirmed
its occurrence.

* Surrogates for ovulation are typically used: measurement
of progesterone or its metabolites (sometimes after an
elevated LH or in association with measurement of
estrogen or its metabolites), evidence of follicle collapse on
ultrasound, endometrial biopsy, and changes in biophysical
parameters such as BBT and cervical mucus.




Findings of one study of ovulation
(Blackwell et al., Hum Reprod 2013;28:3306)

*Prospective uncontrolled cohort study of 62
fertile women with apparently normal menstrual
cycles

*Daily urine samples collected for 2 cycles and
assessed for E1G and PdG

*Concluded that 80.5% of cycles were potentially
fertile and that 19.5% had some luteal defect
(LUF, deficient luteal phase, short luteal phase)

*The “luteal defects” were arbitrarily defined and
were not proven to be associated with inability to
become pregnant during that cycle.

Findings of another study of ovulation
(Hambridge et al., Hum Reprod 2013;28:1687)

*Prospective uncontrolled cohort study of 250
regularly menstruating (21-35 d) women aged 18-
44

*Serum LH, E2, & P were measured in blood
samples obtained in up to 16 visits over 2 cycles.

*87.6% of the women had 2 normal cycles with P >
5 ng/ml; 9.6% had 1 ovulatory cycle; 2.8% had
two anovulatory cycles.

*The unproven presumption was that cycles with P
< 5 ng/ml were anovulatory.

Summary findings from 8 studies of ovulation
(Blackwell et al., Hum Reprod 2013;28:3306; Hambridge et al., Hum

Reprod 2013;28:1687; van Zonneveld et al., Gyn Endocrinol 1994;8:169;

Malcolm & Cumming, Obstet Gynecol 2003;102:317; Miller & Soules,
Obstet Gynecol 1996;87:13; Rudy & Estok, J Obstet Gynecol Neonatal
Nursing 1992;21:407; Rollason et al., Int ) Women'’s Health 2014;6:657;
Manders et al., Cochrane Database 2014; issue 9)

*Eight studies including 2411 subjects

*Presumptive anovulation rates in 3 studies ranged
from 3.7-12.8%; one study found a 19.5%
incidence of luteal phase defect.

*There was insufficient evidence to designate any
gold standard; the presumed standard is serum
Progesterone.
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These newer data are consistent with
reports from the 1960s and 1970s that
approximately one in every 12 menstrual
cycles appeared anovulatory on the basis of
hormonal changes.

Despite the absence of definitive proof, it
appears reasonable to conclude that ovulation
occurs essentially monthly in regularly
menstruating women with cycle length
between 24 and 35 days.

It would seem unlikely that documentation of
ovulation, generally by measurement of serum
progesterone in the luteal phase, would provide
any additional assistance even though mid-
luteal progesterone levels correlate with
pregnancy by identifying those women who are
anovulatory.

An Evidence-Based Assessment of Diagnostic
Tests Used in Evaluating Infertility acotins, 1995)

Test results correlating with pregnancy
*Semen analysis
*Tubal patency testing by HSG or
laparoscopy
*Mid-luteal progesterone levels




The Probability of Pregnancy and the Frequency of
Intercourse

« A retrospective study of almost 9500 semen specimens found that,
in men with normal semen quality, sperm concentration, and
motility, sperm concentration and motility remain normal even
with daily ejaculation (Levitas et al., Fertil Steril 2005;83:1680).

« After abstinence intervals of 2 10 days, semen parameters begin to
deteriorate (Check et al., Arch Androl 1995;27:93).

* In 221 presumably fertile couples attempting pregnancy, daily
intercourse resulted in the highest cycle fecundability (37%), but
the pregnancy rate was comparable with intercourse on alternate
days (33%); the likelihood of pregnancy decreased to 15% with
intercourse only weekly (Wilcox et al., NEJM 1995;333:1517).

These data imply that couples should be
informed that the likelihood of pregnancy
increases with the frequency of intercourse
and is highest with intercourse at 1 to 2 day
intervals; however, couples should be
advised that the optimal frequency of
intercourse during midcycle is best defined
by their own preferences so as to reduce
any stress.

1.2.2.1 People who are concerned about
their fertility should be informed that
vaginal sexual intercourse every 2 to 3
days optimises the chance of pregnancy.
[NICE Fertility Guidelines, 2004, amended
2013]
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Additional NICE Fertility Guidelines

1.3.4.1 Women who are concerned about their fertility should be
asked about the frequency and regularity of their menstrual cycles.
Women with regular monthly menstrual cycles should be informed
that they are likely to be ovulating. [2004]

1.3.4.2 Women who are undergoing investigations for infertility
should be offered a blood test to measure serum progesterone in
the mid-luteal phase of their cycle (day 21 of a 28-day cycle) to
confirm ovulation even if they have regular menstrual cycles.
[2004, amended 2013]

1.3.4.4 The use of basal body temperature charts to confirm
ovulation does not reliably predict ovulation and is not
recommended. [2004]

The “Fertile Window” and the Probability of
Pregnancy

*The so-called “fertile window” can be defined as
the 6-day interval ending on the day of ovulation;
pregnancy is most likely with intercourse during
the 3 days prior to ovulation (Wilcox et al., NEJM
1995;333:1517; Brosens et al., Sex Reprod
Menopause 2006;4:13).

*The likelihood of pregnancy decreases with
increasing age.

*The likelihood of pregnancy can be maximized by
increasing the frequency of intercourse from the
end of menses through ovulation in midcycle.

Clinical Pregnancy Probability
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Menstrual cycle (d)

Probability of pregnancy with a single act of intercourse.
Modified from Wilcox et al. Contraception 2001;63:211.




Probability of clinical pregnancy followingintercourse on a given day relative to ovulaionfor
women of average fertility aged 19-26, 27-29, 30-24 and 35-39 years (European Study of Daily
Fecundability, 433 pregnancies), adju sted for male partner's age.
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Probability of pregnancy according to vaginal secretion
observations on the day of intercourse. Data from Scarpa et
al., Eur J Obstet Gynaecol Reprod Biol 2006;125:72.

Documentation of Ovulation
* Commercial approaches to determining when ovulation
occurs include among others:
*Basal Body Temperature (BBT)
* Urine LH kits such as Ovuquick® and First Response™
* Clearplan/Clearblue Easy Fertility Monitor® of urinary
LH and estrogen metabolites
* Duofertility™ monitor of temperature and heat flow
*OvuSense™ Fertility Monitor of vaginal temperature
* OvaCue™ Fertility Monitor of electrolyte changes in
saliva and cervical mucus
« All tests have false positives and false negatives.
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Documentation of Ovulation (cont.)

eIt is also possible to document ovulation by:

«Serial ultrasound (relatively precisely and
expensively)

*Fertility awareness based methods,
including cervical mucus and BBT changes
and calendars (imprecisely)

*Menstrual cycle charting (very imprecisely)

Data indicate that stress associated with
trying to become pregnant can reduce
sexual esteem, satisfaction, and frequency
of intercourse; moreover, stress can be
further increased by utilizing ovulation
predictor kits or following a strict schedule
(Lenzi et al., J Endocrinol Invest 2003;26:72;
Andrews et al., Fertil Steril 1992;57:1247).

Timed intercourse was found to be the most
emotionally stressful activity in the initial
infertility evaluation (Kopitzke et al., Fertil Steril
1991;55:1137).




Timing of Intercourse

*BBT is known to be a poor predictor of the day of
ovulation (Templeton, Penney, & Leader, Br J Obstet
Gynaecol 1982;89:985)

*While hormonal ovulation detection kits are better at
predicting ovulation, they are expensive and there is no
evidence their use improves pregnancy rates.

*In one study 105 couples with unexplained infertility and
45 couples with asthenozoospermia were randomized to
timed intercourse with an LH detection kit or advice for
timing intercourse, pregnancy rates were not significantly
different (Leader, Russell, & Stenning, Aust N Zeal J
Obstet Gynaecol 1992;32:158).

Timed Intercourse for Couples Trying to Conceive

(A New Cochrane Review)
{Manders et al., In Press)

*Conclusion: “There was insufficient evidence to
draw definite conclusions on the effectiveness of
timed intercourse for live births, adverse events
or clinical pregnancy in couples trying to
conceive.”

*There may be a higher pregnancy (including self-
reported pregnancies, especially for women trying
for <12 months, BUT “the overall quality of the
evidence is low to very low” and “the size of the
benefit is small.”

Ovulation detection kits may be of benefit to
couples who have intercourse sporadically,
perhaps because they travel extensively or work
in different cities, and to those who wish to use
them, but there are no data documenting that
they increase the likelihood of pregnancy.
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Might it be just as effective to ask couples to
record menses and days when intercourse
occurred retrospectively?

Summary and Conclusions

* Normal ovulation can only be documented by a resulting
pregnancy.

« Surrogate markers for pregnancy involve measuring various
biophysical and hormonal parameters.

« It appears that perhaps 3-12% of menstrual cycles of normal length
may be anovulatory, but there is no evidence that women with
regular menses are more than seldom anovulatory.

« Intercourse at intervals of 1-3 days from the end of menses
through midcycle appears as effective as any monitoring in
resulting in pregnancy.

* In today’s complicated world ovulation monitors may be of
assistance to some couples, but there is no evidence from
controlled studies that they increase pregnancy rates.

Summary and Conclusions (cont.)

Large scale randomized controlled trials are
required to document any benefit for the
different methods for timing intercourse
versus spontaneous intercourse and versus
each other.

*The economic impact of the different
ovulation prediction methods— as well as
the impact on the emotional health of the
couple - should also be assessed, as this
must be considered in recommending any
method.




How would ovarian reserve testing influence the
probability of natural pregnancy in
women with subfertility
Prof Dr TM D’Hooghe, MD, PhD!
Prof Dr D. De Neubourg, MD, PhD?
KU Leuven/University of Leuven (B) %2
Yale University (USA)!
Institute Primate Research (WHO CC), Nairobi, Kenya®
“ESHRE Pre-congress Course PCC14:
MEFS exchange course:
the ABCs of infertility management revisited.”
o015 June 14t 2015, Lisbon, Portugal

Disclosure:
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Belgian Research Foundation (1998-2009), Leuven
University Hospital Clinical Research Fund (2010-2015)

Co-Chair WHO Infertility Guidelines Development Group
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Learning objectives

* What is the role of AMH as a test for ovarian
reserve?

* Can ovarian reserve tests (AMH, FSH, AFC)
predict the probability of natural pregnancy in
an infertile population?
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AMH (Anti-Mullerian Hormone)

Produced by small pre-antral, large pre-antral
and antral follicles

Plasma concentration: 1-7ng/ml
dependent on type of test and lab

Reproductive age : 0.65 - 12.60 ng/ml
Postmenopausal phase : < 0.08 ng/ml
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AMH and follicular recruitment profile across the human reproductive lifespan.
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Reproductive lifespan
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Serum AMH determination
= parameter for ovarian reserve
* One assessment is suffcient

* Independent of cycle phase and consistent over
several cycles

* Independent of intake of oral contraception or
GnRH agonists during short duration. (In case of
long duration: reduction with 20%).

Geometric mean AMH across the menstrual cycle in eumenorrheic women by age category.
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AMH determination
= parameter for ovarian reserve
* Lower in women who smoke

* Lower in women with increased BMI?
Increased (2-3x) in women with PCOS

Dewailly D et al. Hum. Reprod. Update 2014;20:370-385.

Can serum AMH predict

* Ovarian reserve and
function (N)?

* Egg quality (Q)?

* Pregnancy (N&Q)?

* Menopause (N&Q)?

L
|'--\'|
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Can plasma-AMH predict
time to pregnancy?

Reference Age patients | TTP AMH?
Time to FR= fecundability ratio
pregnancy

Steiner 2011 100 30-44 63% in 6m <0.7ng/ml:

30% > 35y FR 0.38 (95%Cl 0.08-0.91)
5% >40y

Hagen 2012 26.6 (95% CI: 59% in 6m Quintile 1 vs Quintile 2-4:
214-318) FR: 0.81 (95%Cl: 0.44-1.40)

Quintile 5 vs Quintile 2-4
FR: 0.48 (95%Cl: 0.27-.0.85)

87 23-41 82% 6m Age (r=-0.24; p=0.02) AMH (r=-
31.044.5y 0.10)

Do tests of ovarian reserve predict the
probability of pregnancy in infertile women?

In expectant management populations:

¢ FSH: Casadei 2013, Haadsma 2008, Van der Steeg 2007
* AMH: Casadei 2013

* AFC: Casadei, Haadsma 2008,

¢ CCCT: Haadsma 2008

None of these studies found that any of the ORTs
assessed had any clinically meaningful value for
predicting pregnancy or live birth, either when used
alone or when added to a prediction model.

Clinical value of AMH testing
* = parameter for ovarian reserve

* Good prediction of poor response and of
exaggerated response in the context of ART
treatment

Potentially useful for ovarian stimulation
protocols

v'Start dose
v'Adaptation dose
v'Predict ovarian response




Ovarian reserve testing before the first IVF cycle would permit to categorize patients as
expected poor-, normal- or hyper-responders.
AFCin)  AMH (ngmil  Ovarian reserve

5
nigh

od od

LaMarca A, and Sunkara $ K Hum. Reprod. Update
2014;20:124-140

CONCLUSIONS

AMH testing, FSH testing or AFC testing not
useful to predict spontaneous conception in
subfertile women during expectant
management

AMH testing useful for prediction of ovarian
response during ART treatment
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Laparoscopy: should it remain an
essential component of the fertility
work up?

Professor Cindy Farquhar
University of Auckland

+ .
Declarations

m Co-ordinating editor of the Cochrane Menstrual Disorders and
Subfertility Group

m Co-Chair of the Diagnostic section of the WHO Fertility
Guidelines 2014-2015

= No commercial conflicts to declare

+ Laparoscopy and fertility: learning
objectives

m\What information is provided by a laparoscopy that
assists fertility?

mDoes having the diagnosis improve outcomes?
m\What are the alternatives to laparoscopy?

m\Which women should we offer laparoscopy to?




WHO is developing guidelines for
investigation and treatment of women
with infertility

m Process — question development
Developing a PICO
P — patients
| — intervention
C — comparison
O - outcomes

Which women should be offered
laparoscopy at the time of presenting with
infertility ?
= P Women of reproductive age with infertility with and without the following
clinical flags:
painful periods (endometriosis),

risk factors for tubal disease (past history of chlamydia/gonorrhea)

history of pelvic surgery it i is of
endometriosis)

abnormal clinical examination or imaging

= | - laparoscopy (diagnostic)
= C- no laparoscopy or imaging prior to laparoscopy

= O - Outcomes
(underlying ir iosis y) and iosi:

change in previously planned management of women as a result of the findings on
diagnostic laparoscopy

pregnancyllive birth (either naturally conceived or through fertility treatment )
cost

What information is provided by a
laparoscopy that assists fertility?

m Tubal disease/adhesions secondary to
infection, previous surgery, hydrosalpinges

mEndometriosis — peritoneal and ovarian, bowel
disease

mTubal patency
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Harms and benefits of laparoscopy

mBenefits

Diagnosis leads to treatment of disease that may improve
pregnancy rates and improve success of IVF

mHarms
Invasive
Potential for injury
Days off work
Cost

Laparoscopy may lead to treatment

m Treatment of peritoneal or ovarian
endometriosis

mRemoval of hydrosalpinges in preparation for
IVF

mPossibility of release of adhesions

Endometriosis

mBenefits of diagnosis

Surgical removal is associated with better
outcomes

Pre IVF down regulation for 3 months




Cochrane review on surgical treatment
of endometriosis Duffy et al 2014

m “There is moderate quality evidence that laparoscopic surgery
to treat mild and moderate endometriosis ...increases live birth
or ongoing pregnancy rates”
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Pretreatment of women with
endometriosis who are undergoing

IVF

m Cochrane review: Long-term pituitary down-regulation
before in vitro fertilization (IVF) for women with
endometriosis Hassan et al 2006

m The administration of GnRH agonists for a period of three to six
months prior to IVF or ICSI in women with endometriosis
increases the odds of clinical pregnancy by fourfold

Tubal infertility

m Infertility — 15-20% of infertility is
tubal adhesion related

m Post surgical adhesions are very
common
Incidence of adhesions forming
after surgery varies from 55-
100%

(Diamond 1991)

Percentage of couples referred
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Tubal adhesions and fertility

m The incidence of tubal infertility following pelvic inflammatory
disease (Westrom et al 1980)
after 1 episode of pelvic infection is 12%
23% after 2 episodes
54% after 3 episodes of pelvic infection
m  Surgical treatment to restore patency (Techniques for pelvic
surgery in subfertility Ahmad et al 2006 and Surgery for tubal infertility Pandian
etal 2007)
But no RCTs and based on cases series

m  Adhesions may interfere with assisted reproduction
Distortion makes monitoring and ovum pick up more difficult

Removal of hydrosalpinges in
preparation for IVF uohnson etal cr 2010
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What are the alternatives to
laparoscopy for tubal infertility?

mTubal Disease
Ultrasound
HSG/HyCoSY
CAT

m 5 Systematic reviews

Broeze 2011, Mol 1997, Broeze 2011a, Broeze
2012, Maheux-Lacroix 2014

All moderate or good quality




Chlamydia Antibody Testing (CAT)
vs laparoscopy: 2 SRs

m Prevalence of any tubal pathology was 29% (27 to 30%) and for bilateral
tubal pathology was 13% (12 to 15%), as defined by laparoscopy

= Sensitivity and specificity of CAT not pooled

For any tubal pathology, sensitivity was 12 to 91% and specificity was 35 to
100%

= Broeze 2011: CAT - low sensitivities of CAT but high specificities
high specificitie means that CAT might avoid unnecessary testing in women
without tubal pathology
low sensitivities might be too low to accurately rule out tubal pathology

= Mol 1997:
CAT is comparable to HSG in the diagnosis of tubal occlusion in the diagnosis
of any tubal pathology
No information on the anatomy of uterus and cervix

Hysterosalpingogram vs
Laparoscopy: SR Broeze 2011

m 7 primary studies with 7226 women

= Prevalence of any tubal pathology* was 30% (95% CI 29 to 32%)
prevalence of bilateral tubal pathology was 15% (95% Cl 14 to 17%)

= Pooled sensitivity and specificity of HSG were 53% and 87% for any tubal
pathology and 46% and 95% for bilateral tubal pathology

= Diagnostic accuracy of HSG > in women with risk factors cf women without
risk factors

In women without risk factors, the sensitivity of HSG was 38% for any tubal
pathology compared with 61% in women with risk factors (p=0.005)

m “HSG can be considered equally useful in detecting tubal pathology for all
groups of women. Although some women may still benefit from
laparoscopy, HSG can be used as a screening test for all infertile couples”

*as defined by diagnostic laparoscopy

CAT and HSG

m |In the comparison of CAT with HSG, the combination of
patient history with CAT and HSG testing provided the best
estimate of bilateral tubal pathology, compared to either test
alone.

m Prevalence rates of chlamdyia infection varies between
countries
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HSG vs HyCoSy

m HyCoSy appears to be a well tolerated procedure
when compared to HSG

= No studies were identified which directly compared
all diagnostic tests for tubal patency

m Diagnostic accuracy of HSG and HyCoSy were
similar

CAT/HSG/Laparoscopy and fertility
outcomes

m +ve CAT serology associated with reduced pregnancies

m Keltz 2013
70/1279 (5.5%) had a positive chlamydia serology result.

+ CTA more likely to have blocked tubes on HSG (37.5% vs 10.1%, p=0.001) and
laparoscopically confirmed damage (85.7% vs 48.9%, p=0.002)

No spontaneous pregnancies in CAT positive patients with an abnormal HSG

m Verhoeve 2011
HSG and laparoscopy results were similar wrt spontaneous pregnancy:

= unilateral tubal pathology on HSG and laparoscopy reduced chances of a
spontaneous pregnancy and bilateral tubal pathology severely reduced preg

= Coppus 2011
Positive chlamydia IGC serology was associated with a statistically significant
33% lower probability of an ongoing pregnancy (adjusted fecundity rate ratio 0.66
(0.49 t0 0.89).

Who should we offer laparoscopy
to?

m \Why not everyone?
Expensive and invasive
Potential for harm

mShould we limit to women with possible
underlying pathology
Those women with clinical flags?

m\What are the clinical flags?




Clinical flags for pelvic disease

Endometriosis

m Painful periods — new onset of symptoms, requires
pain relief >24 hours

= Pain with sex, pain with bowel motions
= Change in symptoms
Tubal Disease

mrisk factors for tubal disease (past history of
chlamydia/gonorrhea)

m history of pelvic surgery (appendicitis/ovarian
cystectomy/previous diagnosis of endometriosis)

Abnormal clinical examination or imaging

Evidence for laparoscopy as part of
the investigation of infertility

m 8 studies
One systematic review (Luttjeboer 2009)
3 RCTs (Perquin 2006, Badawy 2010, Tanahatoe 2005)
One controlled cohort study (Berube 1998)
One prognostic cohort study (Mol 1999)
One cost study (Moayeri 2009)

Description of studies

m One systematic review was identified that provided
indirect evidence on the role of laparoscopy

= The remaining studies were RCTs (n=3), cohort
studies (n=2), one cross sectional study and a cost
effectiveness study

m Four studies were undertaken in the Netherlands
(n=4) and one each in Egypt, Canada, USA and
Turkey
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Diagnosis of tubal infertility at laparoscopy 2°
to adhesions and endometriosis

= Systematic review: Luttjpboer 2009 included studies were

m Cohort studies:
History of complicated appendicitis (OR 7.2, 95% ClI 2.2 to 22.8)
Pelvic surgery (OR 3.6, 95% ClI 1.4 to 9.0)
PID (OR 3.2, 95% CI 1.6 to 6.6)

= Case control studies:
History of complicated appendicitis (OR 3.3, 95% CI 1.8 to 6.3)
PID (OR 5.5, 95% CI 2.7 to 11.0)
Ectopic pregnancy (OR 16.0, 95% Cl 12.5 to 20.4)
Endometriosis (OR 5.9, 95% CI 3.2 to 10.8)
Sexually transmitted disease (OR 11.9, 95% CI 4.3 to 33.3)

“Subfertile women reporting a history of PID, complicated appendicitis, pelvic surgery,
ectopic pregnancy and endometriosis are at increased risk of having tuboperitoneal
pathology. In these women, diagnostic laparoscopy should be offered early in the
fertility workup”

RCT of HSG then laparoscopy or
immediate laparoscopy Perquin 2006

= Average length of infertility = 2 years

= Risk factors were equally distributed between the groups
3% of each group had a history of PID, 2% and 3% respectively had a history of
1UD use, 4% had previous sexually transmitted infection and 1% had previous
tubal surgery.

= Coagulation of endometriosis (grade | or Il) was performed in 25% and
27% respectively,

= Laparoscopic adhesiolysis in 5% and 4% respectively and laparoscopic
cystectomy in 1% of both groups

= 69% and 68% did not require therapeutic surgery
“Routine use of HSG at an early stage of fertilty workup prior to \aparoscop?r
of

does not influence cumulative pregnancy rate compared with routine use
laparoscopy with out HSG”

RCTs (2) laparoscopy then Ol or Ul or
treatment with Ol or IUI first then
laparoscopy

= Badawy 2010: unexplained infertility (normal HSG)
Adhesions were identified in 15% to 18% of women
Endometriosis in 14% to 16% of women
Pregnancy rate after 6 months — Lap +OS = 44.7% cf with OS: 41.7%
(NS)
“laparoscopy could be postponed”

= Tanahatoe 2005 unexplained
Abnormalities were identified in 48% to 56% of the randomized women
Endometriosis was found in 44% to 52% and adhesions in 0% to 4%
respectively
Pregnancy rates: lap +IUl = 44%, IUl + Lap = 49% (NS)
Authors questioned the value of routinely performing a laparoscopy prior
to 1UI
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Prospective cohort study (Mol 1999)

= Compared the HSG and laparoscopy

= Consecutive subfertile couples (n=794) in 11 Canadian centres
who underwent HSG and laparoscopy were included

m Patients with an abnormal HSG underwent laparoscopy without
delay but in patients with a normal HSG, laparoscopy was only
performed in cases where subfertility persisted for a longer period
of time

m Of those having laparoscopy, 16% of tubal diagnoses showed
“other tubal pathology” (included adhesions and phimosis) at
laparoscopy and for endometriosis diagnoses, 78% had no
endometriosis, 20% had grade 1 or 2 endometriosis and 2% had
grade 3 or 4 endometriosis

Cross-sectional study Kahyaoglu 2009

= 191 unexplained infertile women in Turkey.

= Women had both primary and secondary infertility, with a mean age of
27 and 29 years respectively.

= All women had HSG and transvaginal ultrasound. Results were as
follows:

= 123/191 (64%) of patients had pelvic pathology. 16% had pelvic
adhesions, 26% had endometriosis, 13% had pelvic infections and 19%
had tubal occlusion. 35% had normal pelvic anatomy.

m Risk factors for infertility included: abnormal HSG, previous pelvic
surgery, ectopic pregnancy (for secondary infertility), ovarian surgery
and dysmenorrhea/pelvic pain.

= There was no significant difference in the rate of pathology on
diagnostic laparoscopy according to whether or not women had prior
risk factors: 61% vs 59%.

Planning laparoscopy - conclusions

= \Women with risk factors appear to have an elevated risk of
tubal pathology, including PID and endometriosis

m Other studies found that in women with generally unexplained
infertility, the risk of adhesions ranged from 0% to 24% and the
risk of endometriosis ranged from 14% to 52%

m |t is difficult to extrapolate from these figures, as the
populations in the individual studies are likely to have differed,
although generally they had either unexplained infertility or
were candidates for Ul
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Laparoscopy leading to change in
management

= RCT Badawy 2010
randomized with unexplained fertility to laparoscopy plus treatment compared
to treatment alone (with laparoscopy if it was unsuccessful)
2.3% of patients had a change of management according to laparoscopy
findings
m 6/257 patients were found to have moderate and severe adhesions and
were referred directly to the IVF/ICSI program

m X-sectional study Kahyaoglu 2009: association between lap and risk
factors

= Ahigh rate of pelvic pathology was identified; only 35% of the whole
group had normal pelvic anatomy. The authors reported:
Treatment strategies of 9% (primary) and 13% (secondary) of infertile women
without risk factors were changed as a result of laparoscopy findings
Treatment strategies of 43%(primary) and 49% (secondary) of infertile women
with risk factors changed after diagnostic laparoscopy

Conclusions

m There was moderate evidence that women with unexplained
infertility and normal HSG findings could delay diagnostic
laparoscopy for 6 to 10 months, without influencing their chances of
a spontaneous pregnancy.

= There was low quality evidence that diagnostic laparoscopy findings
in women with risk factors such as previous surgery, ectopic
pregnancy, pelvic pain and abnormal HSG may result in change of
their subfertility management in 43% to 49% of the women.

= Abnormal findings at laparoscopy may lead to an alteration in
management including correction at surgery and treatment of
endometriosis and decisions about fertility treatment

What do guidelines say?

mThe 2013 NICE guideline recommends
that:
Women who are thought to have
comorbidities should be offered
laparoscopy and dye so that tubal and
other pathology can be assessed at the
same time




+ Laparoscopy: should it remain an
essential component of the fertility
work up

m [tis not an essential component for all women

= Women with clinical flags for tubal disease or
endometriosis should be considered for laparoscopy

m Bilateral tubal disease detected by HSG may be so
severe that laparoscopy not likely to improve
changes of conceiving but removal of the tubes
indicated prior to IVF

= Treatment of endometriosis a useful step in
treatment

, Olive D, Fzrquhzrc Garry R, Barlow DH, Jacobson TZ. Laparoscopic surgery for ende
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Learning objectives

* What is the postcoital test?

* What is the added value of the
postcoital test?




Learning objectives

* What is the postcoital test?

* What is the added value of the
postcoital test?

POSTCOITAL TEST (PCT)

1. MUCUS SCORE:

Timing:

very close to ovulation,

(cycle length, BTC, US dominant ovarian follicle)

Mucus aspiration:
-nonlubricated speculum, tuberculin syringe

-aspirate mucus 1 cm into endocervical canal

-put sample on slide

-assess phase contrast microscope

-scoring: volume, stretching/spinnbarkeit (10 cm), color,
absence of WBCs, Ferning pattern

A1 ovulation

Be!ore ovulation Wf After ovulation

-_/--\"

Cervix W
V Mucus —a g

(9

Cervix is closed
Cervix is fully open
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POSTCOITAL TEST

Timing:

- close to ovulation (see mucus)

- abstinence of 2 -3 days

- coitus within 8-12 hours prior to PCT
(Speroff: 2-8 hours; WHO: 9 to 24 hours)

Collection (see mucus):
- nonlubricated speculum
- aspirate 2 samples
- from fluid pool in posterior vaginal fornix: microscopic sperms?
- from endocervical canal (use different tube): endocervical fluid: -

- put 0.1 mL on 1 slide, cover with cover-slip and assess
- put remaining fluid on 2nd slide and let dry (assess Ferning)

POSTCOITAL TEST (PCT) ASSESSMENT
1. Report number of spermatozoa/HPF

2. Report motility (Rapidly, slowly progressive, non-progressive,immotile)

POSITIVE = 1 or more than 1 fast progressively motile sperm cell/HPF
in more than half or in at least 5 HPFs

Unsatisfactory: 1 or more with slow or irregular motility

NEGATIVE: 1 or more nonprogressive or immotile sperm cell

NEGATIVE TEST IS ONLY VALID IF

- A COITUS WITH EJACULATION TOOK PLACE (sperm cells in posterior
vagina)

- MUCUS SCORE IS MORE THAN OR EQUAL TO 10 (repeat in same
cycle if required)

- NEGATIVE RESULTS ARE FOUND IN 2 SEPARATE CYCLES




Learning objectives

* What is the postcoital test?
* What is the added value of the

postcoital test?

Literature search

PubMed 16 March 2016

Key words: “postcoital test”, “cervical factor
infertility”

Reviews and clinical trials

14 papers: presented in 3 parts

Published before Cochrane 2005 SR
Cochrane 2005 SR

Original research after Cochrane 2005 SR

Papers before Cochrane 2005

Check et al, 1995 RCT

Couples Unexpl Infert with nl semen analysis and
abnl PCT

Abnl PCT = no progressively forward moving sperm
8-12hrs after intercourse at time of mature follicle

IUI natural cycle vs sexual intercourse

Monthly fecundity rate after 1 month: higher after
1UI (21%) dan after intercourse (4%)
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Papers before Cochrane 2005

Oei et al, HR 1995. When is the PCT normal?

A critical appraisal

* Predictive value nl PCT: 0,37-0,92 and for abnormal
PCT: 0,30-0,97

Sensitivity 0,10-0,90; Specificity 0,30-0,97
Likelihood ratio 0,77 (nl) and 1,85 (abnl)

* Overall poor discriminating ability

* Recommendation: < 1 sperm/HPF as cut-off point for
high specificity and high LHR

Papers before Cochrane 2005

Oei et al, BJOG 1995. EU PCTs: opinion and practice
e Used in 92% of Ob Gyn Departments
* Large differences in timing of the test in relation to
-menstrual cycle
-coitus
-method for analysis
-cut-off level for normality

-type of treatment offered for abnl test
Conclusion: Added value of PCT unclear

Papers before Cochrane 2005

Oei et al, BJOG 1995. EU PCTs: opinion and practice
* Used in 92% of Ob Gyn Departments
* Large differences in timing of the test in relation to
-menstrual cycle
-coitus
-method for analysis
-cut-off level for normality
-type of treatment offered for abnl test Conclusion:

Conclusion: Added value of PCT unclear, even though no
negative effect on sexual relationship (Oei et al, 1996 and 1998)




Papers before Cochrane 2005
Oei et al, BMJ 1998

RCT to investigate impact of PCT

on PR among subfertile couples =
736 consecutive new couples i
PCT standardized 6-18 hrs after
intercourse, 14-16 days before
menses, negative test (< 1 fwd
moving sperm/HPF) only valid if
good Q mucus, positive test
always valid

No difference in Cum PR, but
more treatment offered in
intervention group (54%) than in
control group (41%).
Overtreatment???

@@ mementon group
@9 ool g

Cochrane 2010 (Helmerhorst et al)

1Ul vs Timed intercourse or expectant Mx for cervical hostility
in subfertile couples

Literature updated till Aug 2008

6 studies of variable quality = pooling of results in SR not
possible

5 studies with important flaws regarding method of
randomization, failure to conceal upcoming assignment,
losses after randomization

One study (Steures et al, 2007): good Q according to
CONSORT guidelines for RCTs

Overall conclusion: no evidence that IUl is an effective
treatment for cervical factor infertility

Expectant management:
indications

- Only patients without ovulation disorder, tubal

pathology, azoospermia (Hunault et al, 2004) or
severe sperm problem (< 3 million TMC, van der
Steeg et al, 2007).

- These patients and their doctors may overestimate

ART success and underestimate ART risks.

- Based on calibrated and validated Hunault score with

good prognostic performance (Hunault et al, 2004;
van der Steeg et al, 2007)
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Definitions Hunault score

* Duration of subfertility: time interval from
discontinuation of contraceptive activities until
registration at the fertility centre (Hunault et al,
2004).

* Primary and secondary subfertility: subfertility
without and with a previous clinical pregnancy
(Zegers-Hochschild et al, 2009) in a current or
previous relationship (Van der steeg et al, 2007)

* Progressive motility: percentage motile spermatozoa
of the first semen analysis (Van der Steeg et al, 2007)

Definitions Hunault score

* Referral status:
- Referral by general practitioner: secondary-care
(Hunault et al, 2004)
- Referral by gynaecologist/other medical specialist: tertiary-care
(Hunault et al, 2004)
- Self-referral: secondary-care, but tertiary care if couple has
already been investigated or treated by another gynecologist or
another medical specialist (andrologists, urologist, geneticist, ...)
, even if couple was not specifically referred by this other
gynecologist/medical specialist

SCORING TABLE
(adapted from Hunault et al, 2004— 3 sample model)

Woman’s age |21-25 |26-31 |32-35 |36-37 (38-39 |40-41 |Score
0 3 7 10 13 15
Duration (Yrs) 1 2 34 5-6 7-8
of Subfertility | 0 3 7 12 18
Type of Secondary Primary
subfertility 0 8
Sperm >60 | 40-59 | 20-39| 0-19
Progressive 0 B 4 6
Motility (%)
(A+B)
Referral status | Secondary-care couple | Tertiary-care couple
0 4
Prognostic index score (sum)




80

3-sample synthesis model

60 1

a0

20

Predicted 1-year live birth rate

o

0O 5 10 15 20 25 30 35 40 45 50
Prognostic index score

Extraction from Figure 1, left, 3 sample model,
(Hunault et al, 2004 )

Expectant management
Belgian consensus

Depends on predicted chances of spontaneous
conception within 1 year:
- if > or = 40% (Hunault score 10 or less): Expt Mx for
1yr, then treatment
- if 30-40% (Hunault score 10-15): choice between
Exp Mx and medical/surgical treatment to be
discussed with patient (probability, patient
preference, and effectiveness/safety of treatment).
- if <30%: (Hunault score > 15): active
medical/surgical treatment recommended.

Steures et al, 2007a

* RCT 99 couples with isolated cervical factor
infertility and good pregnancy prognosis >30%
in next 12/12 (Hunault score)

* |UI natural cycle versus expect Mx for 6/12
» After 6/12: N ongoing pregnancies:

22 (43%) in IUI group and

13 (27%) in Expt Mx group

(RR 1.6 (95% Cl 0.91-2.8):

not significant but interesting trend
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Steures et al 2007b

* Added value of ovarian stimulation with 1Ul in
couples with abnormal PCT and poor
prognosis (<=30% spt pregnhancy in next
12/12)

* Ul (n=132 with COH/n=133 without COH)
* Pregnancy rate after IUI:

25% with COH (2/26 twins) and

21% without COH (1/22 twins)

Scholten et al, 2013

* Long term outcome in subfertile couples with
isolated cervical factor

* FU for 3 years after conclusion of RCT with 99
participants who had isolated cervical
infertility (Steures et al, 2007)

* Local treatment up to 3 years

* Similar cumulative pregnancy rates in both
groups

Scholten et al, 2013

~rwnnecste L
i Expacinrt maregery

Cumulative pregnancy rate

° 10 = 30 0




Overall conclusion

PCT: not standardized, huge variability
Diagnostic relevance unclear
Prognostic relevance poor

Value of treatment with Ul not proven
Not recommended in clinical practice

Potentially interesting in a research context
(repeat RCT Steures et al, 2007)
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The value of endometrial biopsy as a
diagnostic tool in modern
fertility management

Johnny Awwad, MD
Professor of Obstetrics and Gynecology

American University of Beirut Medical
Center

No Conflict of Interest

Objectives

* Evaluate the clinical benefits of routine endometrial biopsy to
enhance the reproductive outcome of couples with
sub/infertility

— Diagnostic value — luteal phase defect, endometrial pathology
— Prognostic value — with and without intervention




Background

* The use of endometrial biopsy to assess luteal phase defects
has been an essentially component of the routine infertility
work-up of women.

The practice has been largely introduced with little evidence
as to its diagnostic and prognostic value.

It has been partially abandoned in current fertility practice,

— Because of the indiscriminate use of luteal supplementation, reducing
the need to address its invasive nature and associated costs.

— Because of the lack of consensus in diagnosing luteal phase defect

— Because it fails to predict infertility

Incidence of detecting luteal phase defect

Coutifaris et al
* RCT / mid and late luteal biopsies in fertile and
infertile women; n=619
* Luteal phase defect in midluteal phase:
— Fertile vs infertile couples: 49.4% vs 43.2%; P = NS
* Luteal phase defects in late phase:

— Fertile vs infertile couples: 35.3% vs 23.0%; P
<0.05

Given the high prevalence of luteal phase defect in
fertile couples, it calls into question the diagnosis of
luteal phase defect as a cause of infertility

Prevalence of an out-of-phase endometrial bicpsy in fertile women and in women of infertile couples at either the midiuteal
or late huteal phase.

w

Coutifaris et al

Out of phase biopsy results diagnosing luteal phase
defect poorly discriminates between women from fertile
and infertile couples in either the midluteal or late luteal

phase
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Incidence of detecting luteal phase defect

Balasch et al
Retrospective

No significant difference in the incidence of luteal phase
defect between infertile and fertile couples (30.6% vs 17.8%, P
=NS)

.

Incidence of detecting endometrial pathology

Tuberculous endometritis: 1.8 — 3.3% (Sahmay et al, Zawar et
al, Coutifaris et al, Nisa et al)

Chronic endometritis and endometrial polyps: 0.23-12%
(Sahmay et al, Nisa et al)

Endometrial hyperplasia (typical and atypical) and carcinoma:
0.06 — 4.68% (Sahmay et al, Zawar et al, Kurabayashi et al,
Nisa et al)

Early pregnancy tissue found inadvertently: 0.21% (Sahmay et
al)

Value of improving pregnancy outcome

NICE 2004
Systematic review

No significant benefit of treatment of luteal phase defect was
found

The relative risk of pregnancy in infertile couples who
received treatment with progesterone versus no treatment
was RR=1.9 (Cl 0.4 to 8.1)




Value of improving pregnancy outcome

« Balasch et al. Case control cohort

* No significant difference of the absence or presence of luteal
phase defect on: Term delivery and Spontaneous miscarriage

Table IV. Pregnancy outcome according to endometrial histology in the cycle
of conception”

Pregnancy Endometrial histology
outcome
In phase® Out of phase
Term 15 (719%) 421%)
Spontaneous
abortion 5(72%) 2(28%)

4% =0.16; P = NS
*One hydatidiform mole excluded (endometrial histology: in phase).

Value of improving pregnancy outcome

* Balasch et al. Case control cohort

* No significant difference in reproductive outcome between
treatment and no treatment for luteal phase defect on: Term
delivery and Spontaneous miscarriage

Table V. Pregnancy outcome in paticnts treated for luteal phase defioency (LPD)
and unireated paticnts”

Treatmen for LPD Prognancy ouicome

Term Sponlancous gbortion
Yes® 14 (78%) 4(M%)
Na® 27(17%) B(23%)

3w 0003 P o= NS
"One hydatidiform maole excluded
“Omne ectopic pregnancy excluded

Assessment of endometrial receptivity

i s o st w1 Tres ey
(it i Sty of Pogcebocto Uncicon

Available biomarkers for the
assessment of endometrial
receptivity are increasing
v ponentially, but validation of
* ., v these biomarkers has been limited.

HSCORE

There is a paucity of studies with
adequate power and validity based
on study design to help determine
which biomarkers have the greatest
value and consistency.

Merses  Owdston bmounaton Prograncy
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The accuracy and reproducibility of
the endometrial receptivity array is
superior to histology as a diagnostic
method for endometrial receptivity

Training stage: predictor training parameters after the cross-
validation testing of each machine-learning prediction.

Algorithm Correct Uncorrect  Specificity  Sensibility
SVM 73(92.4%) 6(7.6%) 0.83 1.00
KNN 69(87.3%) 10(12.7%) 0.90 0.86
RF 68 (86%) 11(14%) 0.84 0.89

Note: KNN = K-nearest neighbor; RF = random forest; SVM = support vector machine.
Diaz-Gimeno. Endometrial receptivity diagnostic test. Fertil Steril 2013.
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ORIGINAL ARTICLE

Endometrial CD16" and CD16  NK Cell Count in Fertility and
Unexplained Infertility

Gisela Junovich', Agustina Azpiroz', Eugenia Incera’, Constanza Ferrer”, Agustin Pasqualini',

(=)

% CDSEICDS MK eols
COS6+COB+COBs
[RT——

FERTILE [

[T

FERTILE [ FERTILE

Uterine—not peripheral-NK cell subsets, are good diagnostic markers of
unexplained infertility.

Further analysis with larger sample size should be conducted to test this
hypothesis and to determine the clinical importance of endometrial NK cells
testing in improving pregnancy and take home baby rates.

Value propo: n Status of the Quality of the
idence idence

Value of routine endometrial biopsy in diagnosing  Unfavorable Low

luteal phase defects

Value of routine endometrial biopsy in detecting  Favorable Low

suspicious endometrial pathology

Value of routine endometrial biopsy in predicting  Unfavorable Moderate

pregnancy outcome

* The use of endometrial biopsy to detect luteal phase defects
during the routine work-up of women presenting with
sub/infertility, should be abandoned because of the lack of
supportive evidence for an improvement if reproductive
outcome with/without intervention

¢ The use of endometrial biopsy to detect endometrial
pathology during the routine work-up of women presenting
with sub/infertility, is associated with a low yield, and should
be reserved to women at risk
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Learning Objectives

At the conclusion of this presentation, the participant
will be able to:

1. Summarize the limitations of the predictive value
of bulk semen analysis parame

2. Describe the natural variability of bulk semen
parameters

3. Explain how the limitations and variability of
semen parameters affect scientific studies
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Fertility

Fertility and Sterility

and Sterility

Fertility z
and Sterility m— ==ia
Fi y and Sterility

The most informative semen analysis outcome
is azoospermia.




Everything else must be considered in terms of
probabilities.

Except for azoospermia, there is no such thing
as infertile. There is only likely infertile.

Above or below any number does not mean
fertile or infertile.

PRECONGRESS COURSE 14 | LISBON, PORTUGAL - 14 JUNE 2015 69



70

Comas P fmpmsy (K

>
E
%
c
H

Macleod Density

om men whose

e analyses from men with

rriage

1.0
Cycle throu v

o and plot

outcome

The worst.
/'Ih(- fraction of f;
. / / = that of true pos
7
0.0//

0.0 02 0.4 0.5
1 — specificity

Macleod Density

sensitivity




Macleod Motility

o8

o4 s
1 - specificity

ROC Area
il . . : |
/ |

Closerto 1.0

the bettel/ |

0.5 the worst

0.4 0.6
1 — specificity

MaclLeod ROC Areas

Semen parameter MacLeod ROC /
Density 0.59
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50 Years Later...

TABLE 2. FERTILE, INDETERMINATE, AND SUBFERTILE RanNcEs
FOR SPERM MEASUREMENTS FROM CLASSIFICATION
AxD-REGRESSION- TREE ANALYSIS AND CORRESTONDING
Opos Ratios foR INFERTILITY.*

Semen MeasuniMent
CONCENTRATION  MOTIETY  MORMHOLOGE
14 3 % narmal
Fertile range 480 - 12
Indcterminate range 35-480 E 9-12

2-18 23) 18 (l4-24

=0
3) 38 (30-50

*C1 denotes confidence interval

MaclLeod vs Guzick

Density
Motility

Morphology

‘World Health Organization reference
values for human semen
characteristics

Trevor G Cooper' %, Elitsbeth Hoonan!, Soprid von Eckarduirin’,




Table 11 of valuss, bower and their 95%

partners had a time-to-pregnancy of 13 manths or less
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Above or below any number do
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than azoospermia, everything must be
considered in terms of probabilities.

SA Variability

Semen analysis and prediction of natural
conception
Euthar Lusainin’ 1, an Wikern san des Seneg’, Platemal Soesrus’,

Sjonrd Repping’, Pairich PP Bomurs®, Bon Willer |. Mok,
Prtur G0 Hammpes', and Fustis wan s Voun!




“Using the results of two semen analyses did not lead
to a better goodness-of-fit. Discriminative capaci
rather poor, with an area under the ROC curve
ranging from 0.51 to 0.56."

For studies, as bulk parameters are highly
variable, regression to the mean is the norm.
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Sperm Shape
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Does severe affect
formation, live birth rate, and other clinical outcome
parameters in ICSI cycles?

Sperm Shape

Chirical prognancy
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Sperm morphology: classification drift over time and
clinical implications
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Desige: Rewrnqective ussdy

Satting: Academic msitution

Patient(s): 127 couples wish 200 U7 trestmests duriag 199657 fera 1) snd 113 couples with 317 10U trestments

duming 2006-06 (era 7).

Intervestian(s). Moo

Main Ouicome Mestura{sk Frepnancy rates per cycle and couple

Resuli(s): Avernpe sperm morphokogy was higher i s | than era 2 for o WHO Jd (37 £ 13% v 23 £ 10%)

sl atrict esineria (R0 £ 5 i 5 + versss 199% in era | and

16.7% versus 19, x conpl ¥ + spectivety. Proprancy raies

per cycle were 2. 7% versus 1505 in era § ansd 1304 versn 14.7% im exa 2 for couples with strict morphology
4%, respectively

Concluion{s) There was a urong relationsdp hetwers morphobogy smd 1] cstooms i era | that was sl present

in era 3. Thewe results sppest thal classification 481 ineressed the pencentape of mes diaposal with -

sprermis and pesulicd in 8 Joss of predictive value. (Fersl Steril® 300119613504 ©2011 by American Socisty fur

Reproductive Modicine. |

Moy Words: lntrauterine inscmmstion. ele infertiity, scten by, apetm moepbology, Trperben arict




ceepting <30% normal forms as the threshold for
WHO 3rd criteria, 31 (25.8%) of 120 patients were
teratozc spemnrm ra 1 crmrpm‘ed with 8
110 patients in
r."ue'shu!'d 0

Other Current Metncs’?

Computer-assisted semen analysis (CAS
Nuclear morphology (MSOME)

NuLleal DNA structure (Comet, TUNEL,
, Raman microspectroscopy)

Metabolic activity

Surrogate IVF outcomes (Hamster Ova)

What is the value of basic semen analysis in
altering early fertility management?
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For azoospermia, a great deal.

For everything else,
we still have some work to do.

Thank you!




Anti-Sperm Antibodies (ASA): Any Role for
Screening in Modern Fertility Management?

Robert W. Rebar, M.D.

Professor and Chair, Department of Obstetrics and
Gynecology

Western Michigan University Homer Stryker M.D.
School of Medicine

Kalamazoo, Michigan
l. L ‘l$'ﬂ‘r."’?n'w'.‘.-f.'!-'.l-_-.-.('_%-—r
i B

Disclosures

* | serve on multiple Data Safety Monitoring
Boards for randomized trials; write summaries
for Journal Watch, a non-profit publication of
the Massachusetts Medical Society; and am
Deputy Editor of the journal Contraception.

* | receive no monies from any commercial
source.

* Any opinions | express are mine alone and do
not represent the views of any organization.

At the conclusion of this presentation, participants
should be able to:

* Briefly discuss the antigenicity of the male and
female reproductive tracts.

* List conditions associated with antisperm
antibodies.

* Discuss current tests for antisperm antibodies —
and their difficulties.

* Discuss current treatment for antisperm
antibodies.
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Can Immune Infertility Exist?

* The antigenicity of sperm and seminal plasma
components has been recognized since the turn
of the 20t century.

Experimental evidence has documented the
immune responsiveness of the female genital
tract at all levels.

* Antibodies against a variety of antigens common
to sperm, such as blood group and HLA antigens,
are present in cervical mucus and may prevent
recognizing sperm as “foreign”.

Can Immune Infertility Exist? (cont.)

* A “blood-seminiferous tubule barrier” exists that
prevents recognition of developing sperm as
“foreign”; this barrier is needed because
developing sperm acquire new surface antigens
after puberty while immunological tolerance to
self antigens arises during embryological
development.

* Any breach of this barrier can lead to the
development of sperm antibodies in the male.

Immune Infertility

* ASA have been found in both males and females.
— Reported in up to 9-12.8% of infertile couples
(Ayvaliotis et al., Fertil Steril 1985;43:393; Collins et
al., Hum Reprod 1993;8:592)
— Present as well in 1-2.5% of fertile men (Heidenreich
et al.,, Am J Reprod Immunol 1994;31:69; Sinisi et al.,
Int J Androl 1993;16:311) and in 1.4% of fertile
women (Clarke & Baker, Fertil Steril 1993;59:463)
* No available test identifies a specific antigen that
may be associated with infertility.




Conditions Historically Associated with ASA in Males
(Adapted from Walsh & Turek, 2009)
* Obstruction

— Vasectomy, CBAVD, idiopathic epididymal
obstruction, ejaculatory duct obstruction

Inflammation

— Orchitis, venereal disease, prostatitis, cancer
Thermal

— Varicocele, cryptorchidism, hot baths

Trauma

— Torsion, coital, testis biopsy, oral or rectal trauma
Genetic

— Thymic maldevelopment, HLA-B28 haplotype

Some clinicians maintain that ASA should be
sought when:

* Semen Analysis (SA) shows sperm agglutination
or clumping in the absence of infection

* There is poor sperm motility and a history of
testis injury or surgery

* There are increased leukocytes on SA

* There is unexplained infertility

(There is poor penetration of mucus on

postcoital testing)

* (Sperm “shaking” is observed on sperm-cervical
mucus contact testing)

ASA Testing: Immunobead Test

The direct immunobead test (IBT) has been used most
frequently and uses polyacrylamide beads coated with
antibodies against human immunoglobulin to bind antibody-
coated sperm. A second antibody uses smaller beads and
rabbit antibodies to human Ig to bind any sperm-bead
complexes and result in agglutination of sperm and beads.
IBT can identify the classes of ASA (IgG, IgA) and the sites on
sperm affected.

IgA are believed to be more detrimental than IgGs to sperm
function; IgMs are not believed to have any significant role.
Generally the IBT is first done with all classes of
immunoglobulins; if more than 20% show binding, then each
immunoglobulin class can be tested separately.

If IgA are positive, then some clinicians suggest intrauterine
insemination (IUl) to bypass cervical mucus.
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Positive ASA with Immunobead Testing

ASA Testing: Mixed Agglutination Reaction Test

The direct MAR test can use sperm from
unwashed or washed ejaculates.

Either IgG-coated latex particles or IgG-sensitized
erythrocytes are placed on a microscope slide
with antiserum against IgG and sperm and
observed for agglutination.

If 220% sperm are agglutinated, further testing,
first with the better characterized IBT.

Intrauterine Insemination for ASA

There are no controlled prospective studies of 1UI
for the treatment of ASA.

The studies that have been done are largely
retrospective and involve small numbers of
patients.

In these small uncontrolled studies, pregnancy
rates have ranged from 5% to 25% per cycle
(Margalloth et al., Fertil Steril 1988;50:441; Ulstein,
Acta Obstet Gynaecol Scand 1973;52:5; Shulman et
al., Fertil Steril 1978; 29:309; Confino et al., Fertil
Steril 1986;46:55; Kremer et al., IntJ Fertil
1978;23:270; Agarwal, Arch Androl 1992;29:207).




Informal discussions with
andrology laboratories in the
United States indicates that
almost no tests for ASA have been
ordered in the last 15 years.

Immunoglobulin G antisperm antibodies do not
predict spontaneous pregnancy
(Leushuis et al., Fertil Steril 2009;92:1659)

* Dutch prospective cohort study involving 1794
consecutive ovulatory infertile couples, 16% of
whom had a spontaneous pregnancy within one
year

* 3% of couples had a positive mixed agglutination
reaction (MAR) for IgG ASA

* In multivariable analysis, a positive MAR (250%)
did not predict the likelihood of spontaneous
pregnancy (hazard ratio 0.99; 95% Cl, 0.4-2.4)

ASA Are Not Associated with Pregnancy Rates
after IVF and ICSI: A Meta-Analysis

(zini et al., Hum Reprod 2011;26:1288)

* Included 16 studies with 4209 treatment cycles
(1508 IVF; 2701 ICSI)

* The overall (IVF + ICSI) combined OR for failure
to achieve a pregnancy was 1.08 (95% Cl, 0.85-
1.38).

* ASA cutoff values were heterogeneous
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Summary and Conclusions

Although it appears that some ASA cause or
contribute to infertility, current diagnostic
techniques fail to distinguish between antibodies
that cause and those that do not cause infertility.
None of the tests identify specific antigens:
available tests are heterogeneous and more
qualitative than quantitative.

Experiments have generally been uncontrolled
and poorly conducted.

Because of the success of IVF + ICSI, there have
been very few advances in the last two decades.

Summary and Conclusions (cont.)

* Because it appears unlikely that immune-

mediated infertility is common and because of
the inability to diagnose the disorder, let alone
to treat it specifically, it would seem most
prudent to rule out all other causes of
infertility before considering immune infertility
— and even then to treat the couple with IVF +
ICSI.




“éWoG!d_ tr}_é presence of varicocele alti‘er
' fertility mhanagement of couples?

0‘ 2
MEFS Excha I

The ABC of infertilitymanagement revisited
June

rge of Medidine

Disclosures

ASRM Journal Editor Medical Communications

AUA ) al Section Editor Communications

Scientific Study

Scientific Study

Co-Founder Medical Device Company

ents a conflict o st with the material in

Learning Objectives

At the conclusion of this presentation, the participant
will be able to:

e how a varicocele forms and adv
yermatogenesis

3. Summarize the scientific evidence for varicocele

diagnosis and treatment
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LARRY I LIPSHULTZ CRALC NIEDERDERSER
STUART S.HOWARDS

B i An Introduction to M A L E

L] REPRODUCTIVE
INFERTILITY _MEDICINE

intheMALE

o

Anatomy

left renal vein

left internal spermatic vein
right internal spermatic vein

Anatomy

L int spermatic v drains into Lrenal v=8- 10
cm superior to entry of R int spermatic vein

Hydrostatic column of blood on L
predisposes to venous incompetence > R

L sided varicoceles are more common

Consider renal pathology for isolated R
varicocele, especially of sudden onset




Counter-Current
Heat Exchange

Testicular artery

Abdomen

Pampiniform plexus

How Heat Damages

DNA fragmentation

Apoptosis

Oxidative stress

Predisposition to aneuploidy

Intracellular metabolic and ionic changes

I: Non-palpable, non-visible; detected only
on imaging

II: Palpable but not visible*

III: Visible through the surface of the skin*

*Clinically significant: do not image non-
palpable varicoceles
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Gonadal Toxicity

9,034 males
Jaricocele found in:
» of men with abnormal semen

of men with normal semen

y iated with impairment of
testicular function and infertility

Surgery

Groin

Micro-Doppler




Micro-varicocelectomy

Surgery or embolization for varicoceles in subfertile men
(Review)

s JLIK, Callinn , Clarke |

THE COCHRANE
COLLABORATION®

“Surgical or radiological treatment of
varicoceles in men from couples
withetherwisé unexplained subfertility
cannotbe recommended.”"
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Problems:
Studied only pregnancy as an outcome
Included men with nermal semen parameters

Included subclinical varicoceles

availabia b o sclanadivast com
e B T

el

ot rskogy

Varicocele and Male Factor Infertility Treatment: A New
Meta-analysis and Review of the Role of Varicocele Repair

Abdulaziz Baozeem™”, Eric Belzile", Antonio Clampi *, Cert Dolle”, Keith farvi®,
Andrea Salonla®, Welfpang Weidner!, Armand 2ini®

aricocele repair is clearly associated with a significant
improvement in sperm concentration as well as total and
progressive sperm motility. Varicocele repair also appears
to reduce seminal oxidative stress and sperm DNA damage
and to improve sperm ultramorphology. However, there
insufficient evidence at present to demonstrate a beneficial
effect of varicocele repair on spontaneous pregnancy rates.
Although the various methods of repair are all viable
options, microsurgical repair appears to be associated with
better outcomes and lower complication rates. Presently,
the data suggest that subclinical varicocele repair for male




Varicocele repa oes it still have a role in infertility treatment?

Pierre Nevoux®, Vakérie Mitched”, Daniel Chevallier®, Jean-Marc Rigot® and
Francois Marcedi™

in an infertile couple is essen-
ng for a varice
wraphy is
ng a wmor most
context of infertility.
Research of co-factors, including smoking, should
be performed.
Semen analysis is frequently altered in the presence

of a varcocele, oligo-astheno-temuozonspermia

being the most common abnormalicy,

Clinical varicoceles should be diagnosed and tre:
o in terms of beneficial consequences in fermility.

mela.
mela
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Infertility

Effects of Varicocele on Serum ()]
T and Ct of

Test After Vari

A Prospective Controlled Study

Taha & Abebeé Meguia, Hasan M. Farsl Abmad A)Sayyad. Abeuimali Tayih,
Minham A Mosil, and Abdsighateur W Halawani

=

ATIALL 480
ety

Hypogonadotropic hypogonadism:
new identification of testicular blood
flow and varicocele after treatment
with gonadotropins




Youth‘varicocele and var_icocele
treatment: a meta-analysis of
semen outcomes

*15-24 years

FIGURE 1

Effoct of Varcocele
Sperm Densty

FIGURE 2
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Would the presence of varicocele alter
fertility management of couples?




Would the presence of varicocele alter
fertility management of couples?

YES!

-

Thank you!
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Oral ovulation induction agents:
When to start and for how
long?
Johnny Awwad, MD

Professor of Obstetrics and Gynecology

American University of Beirut Medical
Center

No Conflict of Interest

Objectives

Review the various recommendations for the use of oral
ovulation induction agents in the context of infertility

Review of algorithms for dose adjustments
Evaluate the benefits of prediction models in clinical practice

Evaluate cancer risks from prolonged use of some oral
induction agents




Background

* Normogonadotropic anovulation

* Clomiphene citrate (CC) is first-line treatment, anti-
estrogen MRL-41, (Greenblatt et al., 1961)

* NICE guidelines: CC should be used for up to twelve
months. But, lacking evidence for this
recommendation

* Gonadotropins? More expensive, higher risk of
multiple pregnancies

Background

* CCis safe and convenient with limited chances for
complications

Multiple pregnancy

Ovarian hyperstimulation syndrome

About 60% to 85% of PCOS women starting ovulation
induction with CC ovulate

Life-table analysis indicates a conception rate of up to
22% per cycle in those ovulating on CC (Hammond
1983; Kousta 1997; Eijkemans 2003)

The cumulative live birth rate within 12 months has
been estimated to be 42%

Clomiphene citrate—end of an era? a mini-review

Roy Hombury
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Consensus on infertility treatment related to polyeystic
ovary syndrome

Clomiphene cit rate

CC remins the treatment of first choice for induction of ovue

lation in anovulatory women with PCOS, Cost of medication
is

the oral route of adminstration s patient friendly,
there are relatively few adverse effects, linke o
monitoring is required and abundam ¢l
reganding safety of the drag

n nesponse
| duta are availsble

Duration of reatment
Treatment generally should be limited to six {ovulatory) eycles
(Eijkemans e al. 2003 Homburg, 2005). Funher cycles
{maxinum 12 o olal) may be comsadered on an individual
er discussion with the patient. Normal

however.

Modern use of clomiphene citrate in induction of
ovulation

Ko’ DLW hite and 5. Franks

0 All patiens

+—# linchuding paticms with
100 hdaional fuctons conrung

The cumulative conception rate B ity
continues to rise after 6
months of treatment, reaching a
plateau by treatment cycle
12 and approaches that of the normal
population

]

Cyele nursber

Figars 1. Cusmralanive conception followng chompbens crase foi
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A fixed-dosage regimen of 50 mg clomiphene per day is likely to cause
ovulation in only 46% of patients; subsequent increment in dosage increases
the number of responders but at the expense of considerable
delay in individualization of treatment.

An algarittim for dose adustment based on the of plasma ch in infertile wormen treated
with domiphone ctrate.
e PESSS==sosoososooon r [
£ % S| Patios Charsceeristics Related 1o |4 ,—D | -
| §| ¥ Likely Response at Optimal [ — s §
1 Plasia Closniphenst ' | §
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| Switch io Aliernative Treatment

A nnmnPram to predict the
prabability of live birth after

clomiphene citrate induction of
ovulation in normogonadotropic
oligoamenortheic infertility

g
>
1]

Cumulative avulation rate (%)
i
|

Cumulative five birth rate (%)

R

Time after insiation of CC (ma)

Time aftar initiaticn of CC (ma)

B s v e ke T e W

* After receiving CC, 98 (38%) women conceived, leading to live birth. The
cumulative live birth rate within 12 months was 42% for the total study
population and 56% for the ovulatory women who had received CC.

* Factors predicting the chances for live birth included free androgen index
(testosterone/sex hormone—binding globulin ratio), body mass index, cycle
history (oligomenorrhea versus amenorrhea), and the woman’s age.

ety rates 1O &f retial scremring Chasctarisies in sslation b
sormogonertct ope: cigramenitie ihurtie s [ =

ovidation in B artre grinsh of

PRECONGRESS COURSE 14 | LISBON, PORTUGAL - 14 JUNE 2015

99



100

Chance of Chance of a

™ Tove brth (%)
evulition (%) et

®
00 52a%)
_ e
£ | 40243
£ i
g 20 pan
3 w0
£ 1 s
E @
§ o
© 10 0is
511l

High singleton live birth rate
confirmed after ovulation induction
in women with anovulatory polycystic
ovary syndrome: validation

of a prediction mode! for clinical
practice

Lime bt predicSon table for patients with PCOS starting CC treatment.

|:| :
n9gl

Resultis): The cumukative singleton ive birth rate after 12 and 24 months wie 50% and T, respecively. |

The Predictive Value of Circulating Anti-Mallerian
Harmone in Women With Polycystic Ovarian
Syndrome Receiving Clomiphene Citrate: A i
Prospective Observational Study 1 -
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BMC

Women's Health
STUDY PROTOCOL Open Access

The M-OVIN study: does switching treatment to
FSH and / or IUI lead to higher pregnancy rates in
a subset of women with world health organization
type Il anovulation not conceiving after six
ovulatory cycles with clomiphene citrate - a
randomised controlled trial

* A multicentre RCT in the Netherlands

* Women with WHO type Il anovulation

* Low risk of damaged Fallopian tubes

* Randomization after six ovulatory cycles with CC
* Outcome: live birth

n =800 ‘

3 3 3 3

6 cycles CC }[ 6 cycles CC + Ul }[ 6 cycles FSH ][ 6cyc|esFSH+IU\}

for vebsfertiie woman

svary yyndrems {Revies}

Letrozole appears to improve live birth and pregnancy rates in
subfertile women with anovulatory PCOS, compared to
clomiphene citrate. [The quality of this evidence is low]

THE COCHRAN o
COLLABORATIC
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A systematic review and meta-analysis

Ak L', O Zhwong?, Jumnaoe Lang” sl Werlbing Chen'

letrozole is as effective as clomiphene in women with unexplained infertility.

Wirarsis  clemiphans chra sk Ratie. Rk Rt
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Figure 2

e ity CL o

Efficacy of treatment for unexplained
infertility

Syst Biol Reprod Med. 2014 Apr;60(2):105-11.
Endometrial receptivity markers in infertile women stimulated with letrozole
compared with clomiphene citrate and natural cycles.
Ganesh A, Chauhan N, Das S, Chakravarty B, Chaudhury K.

A total of 36 women were included in the study out of which 16 women were diagnosed
with primary unexplained infertility and the other 20 women with severe
oligoasthenozoospermic/azoospermic male partners.

Endometrial samples were collected on the seventh day post-ovulation and analyzed.

In women with unexplained infertility treated with letrozole and CC, epithelial and stromal
expression of avB3 integrin, L-selectin, leukemia inhibitory factor (LIF), and pinopod
formation was found to be significantly higher as compared to controls.

Stimulation with letrozole and CC appears to enhance endometrial receptivity in women
with unexplained infertility. However, letrozole and CC did not have any significant effect
on the endometrial receptivity markers of women with severe male factor infertility




Edward Hughes, Julie Brown, John J Collins, Patrick
Vanderkerchove. Clomiphene citrate for unexplained subfertility
in women. Cochrane Database Syst Rev. 2010 Jan 20;(1).

* Fourteen potentially relevant trials were identified of which
seven were included in this review.

* There was no evidence that clomiphene citrate was more
effective than no treatment or placebo for live birth (odds
ratio (OR) 0.79, 95% Cl 0.45 to 1.38; P = 0.41) or for clinical
pregnancy per woman randomised both with intrauterine
insemination (IUl) (OR 2.40, 95% Cl 0.70 to 8.19; P = 0.16),
without IUI (OR 1.03, 95% Cl 0.64 to 1.66; P = 0.91) and
without IUI but using human chorionic gonadotropin (hCG)
(OR 1.66, 95% CI 0.56 to 4.80; P = 0.35).

Treatment of Unexplained Infertility
With Aromatase Inhibitors or
Clomiphene Citrate

A Systematic Review and Meta-Analysis

Pregnancy rates with aromatase
inhibitors or clomiphene in women with
unexplained infertility are comparable

Ovulation and cancer risk

* Epithelial ovarian cancer is the most fatal gynecological malignancy. Its

severity is essentially the result of delayed diagnosis at advanced stage in

two-thirds of cases, which implies a poor prognosis with a survival rate

lower than 20%.

Cited risk factors for ovarian cancer include the hypothesis of incessant

ovulation (Fathalla, 1971) with potential implications for ovarian

stimulation.

* Such role of ovarian stimulation has been suggested (Harris et al., 1992;
Whittemore et al., 1992), but not confirmed.
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TICLE fafertility

Ovarian epithelial dysplasia after
ovulation induction: time and dose
effects

G. Chene'4, . Penault-Liorea’, G, Le Boutdec’, F. Mishellany’,
MM, Dauplat?, P, Jafeun’, B, Aublet-Cuveber’, JL. Pouly’,
P. Duchelotts®, and |. Dauplat!

Dysplasia profile according 1o ART-

Comparison of cwarian dysplasia profiles ke s

TICLE fafertility

Ovarian epithelial dysplasia after
ovulation induction: time and dose
effects

G. Chene'4, F. Penault-Liorea’, G, Le Boutdec”, F. Mishellany’,

MM, Dauplat?, P, Jafeun’, B, Aubbet-Cuveser’, JL. Pouly’,
and |. Dauplat!

* More ovarian histopathological
abnormalities are found after
stimulation, suggesting the
responsibility of ovulation
induction in the appearance of
dysplastic lesions.

* The presence of
histopathological abnormalities
seems to be linked to the
intensity and number of
hyperstimulations.

Stimulated group
[m=3T)

e

T N ENGLANE JOARNAL OF MEDICINE e L 1

OVARIAN TUMORS IN A CONORT OF INFERTILE WOMEN

Many Aswe Rensrse, IV, Pu D, Jaser B Duanes, P, Soee S Wess, M., DaPH.,
Dowss . Moonr, MO, asp Sreves G, Seer, Pu D)

Table 5. Relative Risk of Ovarian Tumors Associated with Use of
Ovulation-Inducing Drugs in the Cohort of Infertile Women.

Case
OVULATION-INDUCING  PATIENTS  SUBCOHORT RELATIVE Risk
N=I) N=135) (95% CONFIDENCE INTERVAL)

MoDEL 1% MoveL 21
no. of women (%)

Clomiphene citrate
No 2(182) 48(35.6) 1.0 (reference) 1.0 (reference)

Yest 9(81.8) 87(64.4) 2.2(0.4-10.7) 2.3(0.5-11.4)
T 3073 AAM74 0200 sd 0300 S
] =12 cycles 5(45.4) 18(13.3) 7.2(1.2-43.9) 11.1(1.5-82. 3)|
‘gonadotropin
o 8(72.7) 100 (74.1) 1.0 (reference) 1.0 (reference)
Yes 3273) 35059 1002-41) 1002-43)
{™ Conclusions.” Prolonged use of clomiphene may in

crease the risk of a borderline or invasive ovarian tumor.
(N Engl J Med 1994;331:771-6.)




Induction of ovulation and ovarian cancer:
a critical review of the literature

Mahdind, MD." T, Pe e, MDD, Mt

and Farr Ne
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Fertility drug use and risk of ovarian tumors: a debated clinical challenge

Angiolo Gadducci, Maria El e & Andrea Ri i
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Intrauterine insemination: Is it still the bridge
between ovarian
stimulation and in vitro fertilization in
unexplained subfertility

Richard H. Reindollar
Adjunct Professor, Departments of Obstetrics and
Gynecology
Geisel School of Medicine at Dartmouth and UAB
Executive Director, ASRM

Disclosure statement:

Richard H. Reindollar, M.D. has no relevant financial
relationships with any manufacturers of pharmaceuticals,
laboratory supplies, or medical devices.

This presentation is my personal interpretation of the
literature and not the opinion of American Society for
Reproductive Medicine.

Learning Objectives

At the conclusion of this presentation the participant will
consider the couple with unexplained infertility, the female
partner < 40 years, and be able to:

1. List the most important factors to be considered;

2. Describe key studies that provide evidence for and against
the use of specific treatments;

3. Discuss whether IUI strategies are useful treatments.

4. Describe a treatment paradigm that is supported by the
literature.
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Ul Rx: Factors for Consideration

. The chance for pregnancy without and with Rx
(evidence for improved success with Rx)

Access to treatment (availability, cost, etc..)
Safety/ Adverse Events (e.g., multiples)

The need (and ability) for some couples to
“have any treatment” and others to do “less
invasive treatments.”

What is the Evidence?

U. S. Preventive Services Task Force
Levels of Evidence

* |: Properly powered and conducted randomized controlled trial

(RCT); well-conducted systematic review or meta-analysis of
homogeneous RCTs

1I-1: Well-designed controlled trial without randomization
11-2: Well-designed cohort or case-control analytic study

« 11-3: Multiple time series with or without the intervention;

dramatic results from uncontrolled experiments

11l: Opinions of respected authorities, based on clinical
experience; descriptive studies or case reports; reports of expert
committees

What is the Evidence?

Level of Evidence (Levels I, I, and 1l1)

RCT (Gold Standard)

— Treatment Comparisons (Rx 1 vs. Rx 2)

— Treatment Paradigm Comparisons (Strategy 1 vs.
Strategy 2, may not address specific Rx)

Absence of Evidence: “What is most appropriate

treatment, if any?”

— Cost, risks, gains

— Accurate counseling
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Cycle —Specific Pregnancy Rates For 200 Couples Initiating
Attempt at Conception

41/137 Zinaman et al, Fertil Steril 1996;65:503

w
o

N
«

.
o

16/95

Pregnancy Rates (%)

12/78 5/48
343 2/40 1/38 2/37 [1/350r
4/52 160/200
146/200 80%
(73%) N
0

Cycle Number in Study

Unexplained Infertility

Treatment Successes
( Mean Reported)

Befgre 1995+ 1995 2004
No Rx (1.5-4%) NC NC
Clomiphene/ = NC NC
U1

Gonadotropin/ 17.1% NC NC
U1

IVF 20.7% 24% | 36.9%F

* Guzick et al, Fertil Steril 1998 70: 207,
12004 CDC National Summary, females < 35

Rationale for Ul Treatments:
“Upping the Ante”

» Expectant Management: Coitus (maximum 200
sperm) + Monofollicular ovulation (baseline
aneuploidy)

* Upping the Ante

— Ul alone (more sperm)

— COS alone (more euploid oocytes)
—IUl + COS

— IVF (more euploid embryos)
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Rationale for Ul Treatments:
“Upping the Ante”

+ Expectant Management: Coitus (maximum 200
sperm) + Monofollicular ovulation (baseline
aneuploidy)

* Upping the Ante
— Ul alone (more sperm)

— COS alone (more euploid oocytes)
—1UlI + COS
— IVF (more euploid embryos)

Rationale for Ul Treatments:
“Upping the Ante”

+ Expectant Management: Coitus (maximum 200
sperm) + Monofollicular ovulation (baseline
aneuploidy)

* Upping the Ante
— Ul alone (more sperm)

— COS alone (more euploid oocytes)
—IUI+ COS
— IVF (more euploid embryos)

Studies Often Quoted

NCRMN RCT (Guzick 1999): ICI vs. 1Ul vs.
FSH/ICI vs. FSH/IUI;

Bhattacharya, RCT Scotland (2008):
Clomiphene (cc) vs. IUl vs. expectant
management;

Steures, RCT Lancet (2006): COH/IUI vs.
expectant management;

FASTT Trial (Reindollar 2010): Conventional Rx
vs. Fast Track to IVF.
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SART CORS
Clinic Summary Report
US IVF Success Rates 2012

Fresh Embryos From Non-Donor Oocytes

<35 35-37 38-40 41-42 >42
38662 19599 18410 10167 6224

Number of cycles

Percentage of cycles resulting in

pregnancies 46.7

37.8

29.7 198

8.6

Percentage of cycles resulting in live
births

40.7

313 222 118 3.9

Immediate IVF

US success rates clinically higher than for other Rx options, but -
twins and HOM remain 20 — 30% and 0.7 — 1.1%, respectively;
Number of Level Il, paucity of Level | studies comparing IVF to other
RXx.

— Most of studies showing no difference, before 2000 (IVF 15 — 20% / cycle success).
Aboulghar 99, Berg 94, Custers 11, Zayed 97, Abu-Heija 95, Crosignani 91, Simon 91.

— Cochrane Review of literature up to 2010: “Any effect of IVF relative to expectant
management, CC, IUl with and without stimulation and GIFT in terms of live-birth rates
for couples with unexplained subfertility remains unknown (Pandian 10).”

FASTT computer simulation: conventional approach vs. immediate
IVF, no difference cost-wise (because of IVF twin pregnancy rate at
time).

Mild stimulation IVF over 3 — 4 cycles = 1 US IVF cycle, but higher

patient satisfaction (some parameters), lower cost, lower multiples.

IVF will be a reasonable option for
routine initial treatment of Unexplained
Infertility when:

+ treatment is routinely available / accessible;
* costs are affordable to “all” couples;

» multiple pregnancy rates are appreciably lower
by standard practice;

(except, for those couples seeking less invasive initial strategies).




Until then, the appropriate question is: “Which

alternative treatment(s) meet sufficient criteria
for efficacy and / or an acceptable multiple birth

rate to warrant a place in a routine treatment
paradigm?”

The Choices: How does IUl fare compared

to the other options?

* |Ul alone?
* Clomiphene (cc) COS alone?

» Gonadotropin (Gn) COS alone?
+ CCCOS +1UI?

» Letrozole COS + [UI?

» Gonadotropin COS + IUI?

[UI Alone

» 2012 Cochrane review, 14 RCTs: “there is evidence
that Ul with OH increases the live birth rate compared

to Ul alone (Veltman-Verhulst 2012).”
* NCRMN RCT (Guzick 1999): only 18% of 234 couples

pregnant over 4 cycles of 1Ul alone (4.5% / cycle).
» Bhattacharya, RCT Scotland (2008), 23% of couples in

Ul only arm pregnant over 6 cycles (3.8% / cycle)
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The weight of the cumulative
literature —no support for IUI
alone as a routine Rx for UlI.

Except, of course, for sexual dysfunction
and neurological disorders.

Clomiphene COS Alone

» Cochrane review of 7 trials, 5 CC with coitus (Hughes
2010). Pregnancy rates not enhanced.

» Most noted study of Bhattacharya 2008 (cc, IUI,
expectant management over 6 cycles): cc alone no
better than expectant management but-

— Only 56% of 167 couple not pregnant from cc received 6 Rx
cycles;

— 4% of cycles cancelled for “hyperstimulation;”

— 2 couples IUI, not CC

Currently, studies in the literature
do not demonstrate benefit from
clomiphene COS alone---

but, the literature begs better RCTs (particularly
using US Rx protocols).
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Gonadotropin (Gn) COS Alone

* No studies that have compared Gn COS to
expectant management for Ul, except-

+ 20of 4 arms of NCRMN Trial ~—
1. Gn with intracervical insemination (4% / cycle)
2. Intracervical insemination alone (2% / cycle)

— AND, Gn Rx associated with 1 set of quads, 1 set of

triplets, > 20% twins + OHSS

The use of Gonadotropin COS
alone in couples with Ul not
justified by any literature.

Clomiphene COS + |UI

» Systematic review of literature, 8.3% / cycle compared to 4% /
cycle untreated patients (Guzick 1998).

* Meta-analysis, 6 RCTs (cc/IUl vs. natural cycle/coitus), 4 — 5 X

higher pregnancy rate for cc/IUl. “Clomiphene and IUl is an
effective early treatment option (Costello 2004).”

« 2012 Cochrane Review, 14 RCTs: “there is evidence that Ul
with OH increases the live birth rate compared to Ul alone
(Veltman-Verhulst 2012).”

* FASTT Trial: all 503 couples cc/IUl, 1294 prospective cycles,
sustained pregnancy rate 7.6% / cycle, 25% / 3 cycles (8%
multiples, 1 triplet) (Reindollar, 2010).
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NIH RMN AMIGOS RCT

Daimond,MP et al, Presented 2014 ASRM Annual Meeting

Gn/IUl vs. CC/IUIl vs. Letrozole/IUl:

» Up to 4 cycles each for 300, 301, 299 couples with Ul, the
female partner 18 — 40 years;

« Live birth rates in 32%, 23%, 18.7%* of cycles;

» Multiple births in 31.8%" (24 twins, 10 triplets), 9.4% (twins),
13.4% (twins)

Live births for Letrozole lower and multiple births

intermediate between Gn and CC/IUI.

CC/IUl remains first line Rx for Ul

Clomiphene COS + IUl remains a
reasonable first line treatment
option for couples with Ul.

Letrozole COS + |UI

* Prior literature suggested that Letrozole cos / IUl had
similar efficacy when compared to cc cos / 1Ul
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NIH RMN AMIGOS RCT

Daimond,MP et al, Presented 2014 ASRM Annual Meeting

Gn/IUl vs. CC/IUI vs. Letrozole/IUI:

» Up to 4 cycles each for 300, 301, 299 couples with Ul, the
female partner 18 — 40 years;

« Live birth rates in 32%, 23%, 18.7%* of cycles;

» Multiple births in 31.8%" (24 twins, 10 triplets), 9.4% (twins),
13.4% (twins)

Live births for Letrozole lower and multiple births

intermediate between Gn and CC/IUI.

CC/IUl remains first line Rx for Ul

Gonadotropin COS + |UI

« Initial systematic review: 20.7% / cycle (Guzick 1998)

« Initial studies plagued with multiples
— Gleicher (2000): 441 pregnancies, 88(20%) twins, 22(5%)
triplets, 10(2.3%) quadruplets, 5(1.1%) quintuplets, 2(0.5%)
sextuplets.
— Dickey (2001): 294 pregnancies, 41(14%) twins, 20(68%)
“higher order multiples™ at least 1 quintuplet.
*« NCRMN RCT, Gn/IUI 9% / cycle: twins, triplets,
quadruplets (Guzick 1999).

* FASTT RCT, Gn/IUl 10% / cycle (Reindollar 2010)

NCRMN Trial for FSH/IULI:
Only stimulation of FSH (150 IU) with 1Ul had a
significantly improved success rate (but associated
with HOM and high twin rate)

Success rates over 4 cycles:

«ICI 10%

« [UI 18%

* FSH/ICI  19% (1 quad, 1 triplet)

* FSH/IUI  33% * (2 quads, 3 triplets)

*9 % /cycle

Guzick et al, NEJM 1999; 340:177.
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FASTT: Pregnancy Rates Per
Treatment Cycle Initiated (reindoliar 2010)

R Conventional Fast Track All
X
(N cycles) All Sustained All Sustained All S ined

N (%) N (%) N (%) N (%) N (%) N (%)
CC/1UI

55(8.5 45 (7.0 68 (10.5 53(8.2 123 (9.5 98 (7.6
oty | SSED | 45T0 | 680105 | 5362) | 123035 | 98(7.6)
FSH/IUI S~
N=439) 50 (11.4) 43(9.8) 50 (11.4) 7743 (9.8)
IVF

95(36.4) | 73(28.0) | 145(40.2)| 118(32.7)| 240 (38.6)| 191 (30.7)
(N=622)

Mild Stimulation Gn COS + |UI

+ Steures (2006), COS (mostly Gn) /IUIl: no
difference than expected management.

+ Dankert (2007), CC/IUl (10%/cycle and 28%
couples) vs. Gn/IUI (8.2%/cycle and 27%
couples).

COH/IUI vs. Expectant Management

Steures et al. Lancet, 2006
The Netherlands

RCT: 253 couples 6 mo, COH/ IUI vs. Exp. Manag.
42/127 (33%)  40/126 (32%)
29/127 (23%)  34/126 (27%)

Pregnant
Ongoing Preg

CONCLUSION: IN THIS STUDY, COH/IUI WAS NO DIFFERENT AS
A TREATMENT THAN NO TREATMENT (Expectant Management).
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COH/IUI vs. Expectant Management

Steures et al. Lancet, 2006.

RCT: 253 couples 6 mo, COH/ IUl vs. Observation
— “Recommended” FSH (37 IU to 150 IU, average 75 IU)

127 126

CoH/ Expectant
IUI Management

COH/IUI vs. Expectant Management
Steures et al. Lancet, 2006.

RCT: 253 couples 6 mo, COH/ IUl vs. Observation
— “Recommended” FSH (37 IU to 150 IU, average 75 IU)

— 14% Rx cycles cancelled (> 3 follicles > 16 mm or > 5 follicles > 16 mm
— 58% of IUl cycles had only 1 mature follicle
— 20% of EM group received COH/IUI

— Table 2: PR for mono- and multi-follicular cycles were 4 and 5%/cycle
COH/

Expectant
U1 Management

COH/IUI vs. Expectant Management
Steures et al. Lancet, 2006.

RCT: 253 couples 6 mo, COH/ IUl vs. Observation
— “Recommended” FSH (37 IU to 150 IU, average 75 IU)

— 14% Rx cycles cancelled (> 3 follicles > 16 mm or > 5 follicles > 16 mm
— 58% of Ul cycles had only 1 mature follicle

— 20% of EM group received COH/IUI

— Table 2: PR for mono- and multi-follicular cycles were 4 and 5%/cycle

COH/ -

Expectant
IUT Management
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COH/IUI vs. Expectant Management
Steures et al. Lancet, 2006.

RCT: 253 couples 6 mo, COH/ IUl vs. Observation
— “Recommended” FSH (37 IU to 150 IU, average 75 IU)

— 14% Rx cycles cancelled (> 3 follicles > 16 mm or > 5 follicles > 16 mm
— 58% of IUl cycles had only 1 mature follicle
— 20% of EM group received COH/IUI

— Table 2: PR for mono- and multi-follicular cycles were 4 and 5%/cycle

COH/ -

Expectant
IUI Management

COH/IUI vs. Expectant Management
Steures et al. Lancet, 2006.

RCT: 253 couples 6 mo, COH/ IUl vs. Observation
— “Recommended” FSH (37 IU to 150 IU, average 75 IU)

— 14% Rx cycles cancelled (> 3 follicles > 16 mm or > 5 follicles > 16 mm
— 58% of Ul cycles had only 1 mature follicle

— 20% of EM group received COH/IUI

— Table 2: PR for mono- and multi-follicular cycles werg 4 and 5%/gycle
cow 1N

Expectant
U1 Management

The Fast Track and Standard Treatment
FASH (FASTT) Trial
NIH/NICHD R01 HD38561*

* Reindollar et al. Fertil Steril 2010. 94(3): 888-899.




Study Characteristics

* Treatment Naive

» Met definition of unexplained infertility
(FASTT, 1 year)

* Age
— FASTT: < 40 birthday, (mean age 33 yrs);

» Normal ovarian reserve before and during
trials: (FSH < 15 mlU/ml, E2 < 100 pg/ml;

Treatment Arms
Conventional Fast Track
Clomiphene Clomiphene
100 mg x 5 days/ 100 mg x 5 days/

1 1UI* x 3 cycles 1 IUI* x 3 cycles

|
150 FSH IU x 5 days/
11Ul each cycle
x 3 cycles

|
IVE x 6 cycles

IVE x 6 cycles
(Maximum 4 fresh cycles)

(Maximum 4 fresh cycles)

*LH Kit, US backup

FASTT CONSORT Flow Diagram

Preliminary
Screen for Eligibility
n=10,188

Randomized, n = 503
9/2001 — 8/2005

| Conventional Protocol, n = 247 |

| Fast-track to IVF Protocol, n = 256 |

I

| Initiated Treatment Protocol, n = 250 |

| Initiated Treatment Protocol, n = 243 |

I

| Follow-up Per Protocol, n = 212 |

Analyzed, n = 247

| Follow-up Per Protocol, n = 236 |

Analyzed, n = 256
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Cycle Characteristics

Conventional ~ Fast Track Total
Patients Randomized 247 256 503
Patients With 21 Cycle 243 (98) 250 (98) 493 (98)
Total CC/IUI Cycles 646 648 1294
Total FSH/IUI Cycles 439
Total IVF Cycles [Incl. Thaw Cycles] 261 [32] 361 [29] 622 [61]
Total Cycles @ (1009) 2355

* NOTE 337 (25%) FEWER CYCLES IN FAST
TRACK COMPARED TO
CONVENTIONAL ARM

Sustained Pregnancy Rates Per Couple

Conventional Fast Track All

N (%) N (%) N/ total * (%)
cc 45 (19) 53 (22) 98/475 (21)
FSH 43 (25) - 43/169 (25)
IVF 73 (66) 118 (69) 191/283 (68)
Subtotal 161 (66) 171 (68) 332/493 (67)
CIpt 24 (10) 28 (11) 52/503 (10)
Total 185 (75) 199 (78) 384/50%(76)

* Total couples undergoing treatment; t Cycle Independent Pregnancies

Pregnancy Rates Per
Treatment Cycle Initiated

R Conventional Fast Track All

X

(N cycles) All Sustained All Sustained All Sustained
N (%) N (%) N (%) N (%) N (%) N (%)

CC/ul

o ias| 565 450.0) |e8(105) 53(@82) |123(95) D)

FSH/IUI

(= 439) 50 (11.4) 43 (9.8) - - 50 (11.4) 43

IVF 145 18 240 191
95(36.4) 73(28.0

N-ezz | PC8H T3040 (327) | (38)

122




Cumulative Incidence of Pregnancy

LU

- HR=1.40 (95% CI 1.03-1.90) P=0.03

Wy fﬁA___\

L
i
[
A
]
R ) ) )
Conventional (n=247) median time to pregnancy 11 mo.
i
(Analysis using piecewise Cox proportional hazards model)
]
] k] i o 12 i " E 24 £ ]

T s T i e b ke i o

Total Charges Per Delivery

Includes outpatient, inpatient, ER, and medication
charges for women, and infant inpatient charges

obtained from Insurance Companies.

Couples with a
Arm Couples  Sum Total live birth delivery Charge Per
N* Charges N Delivery
Conventional 215 $9,424,646 132 $71,399
Fast
as 233 $9,606,269 156 $61,553
Track

* Insurance data available for 448 (89%) of 503 couples

Multiple Births of Sustained Pregnancies

Conventional Fast Track
cc FSH IVF Totalt cc IVF Totalt

Twins | 5(11) | 7(16) 21(29) 37 (20| 3(6) 37 (31) 421

Triplets 0 1 (+1)* 0 1(+1)* 1 2 3
>3 0 0 0 0 0 0 0
Total 5(11) 8(19) 21(29) 38(21) 4(8) 39(33) 45(22)

*Includes 1 reduced from triplets; t includes cycle independent (CIP)
Unknown multiple status for 5 CIP and 1 IVF ongoing pregnancies
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Conclusions
* Gonadotropin /IUl treatment does not add value to a
contemporary treatment paradigm

An accelerated approach to IVF (that eliminates FSH/IUI
but starts with CC/IUI) results in an equivalent
percentage of pregnancies with:

—a 40% increased rate of pregnancy (between 3 and 11
months of treatment) that is statistically significant;

— fewer treatment cycles; and,
— at an estimated lower cost.

* IVF would have to cost $17,749 for conventional

treatment to have a lower cost per delivery than
accelerated therapy

NIH RMN AMIGOS RCT

Daimond,MP et al, Presented 2014 ASRM Annual Meeting

Gn/IUl vs. CC/IUl vs. Letrozole/IUl:

» Up to 4 cycles each for 300, 301, 299 couples with Ul, the
female partner 18 — 40 years;

 Live birth rates in 32%, 23%, 18.7%* of cycles;

» Multiple births in 31.8%* (24 twins, 10 triplets), 9.4% (twins),
13.4% (twins)

Live births for Letrozole lower and multiple births

intermediate between Gn and CC/IUI.

CC/IUl remains first line Rx for Ul

Weight of the evidence suggests
that there is no role for
Gonadotropin COS + IUl in the
routine treatment of UI.
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Treatment of Ul Summary

IVF is the most successful Rx, but costs, access, and
multiple currently limit its use for initial routine Rx.

Mild stimulation IVF is an acceptable alternative
treatment with intermediate success and costs and
improved patient satisfaction by some parameters.

IUl alone, CC COS alone, or Gn COS alone do not
improve outcome over no treatment.

The literature supports CC COS + IUl but not Gn COS
+ |UIl for an initial routine treatment.

Management of Unexplained
Infertility: numerous studies world-wide.

ObseMm (4%Icycle)
|

Clomiphene/lUl (8%/cycle)

|How to fill the gap?

IVF (40%/cycle)

Management of Unexplained
Infertility: numerous studies world-wide

Obse%n (4%lcycle)
!
Clomiphene/lUl (8%l/cycle)
Mild stimulation I{IF (+/- 20%/cycle) ?

IVF (40%/cycle)

PRECONGRESS COURSE 14 | LISBON, PORTUGAL - 14 JUNE 2015

125



References

Guzick et al, Fertil Steril 1998 70: 207;

2004 CDC National Summary, females < 35

NCRMN RCT (Guzick 1999): IC! vs. IUI vs. FSHIICI vs. FSHIIUI;

Bhattacharya, RCT Scotland (2008): Clomiphene (cc) vs. IUI vs. expectant management;

Steures, RCT Lancet (2006): COH/IUI vs. expectant management;

FASTT Trial (Reindollar 2010): Conventional Rx vs. Fast Track to IVF

Systematic review of literature, 8.3% / cycle compared to 4% / cycle untreated patients (Guzick 1998).

Meta-analysis, 6 RCTs (cc/lUI vs. natural cycle/coitus), 4 — 5 X higher pregnancy rate for cc/IUI. *Clomiphene and 1UI is an
effective early treatment option (Costello 2004)."

2012 Cochrane Review, 14 RCTs: “there is evidence that Ul with OH increases the live birth rate compared to Ul alone
(Veltman-Verhulst 2012)."

FASTT Trial: all 503 couples cc/IUI, 1294 prospective cycles, sustained pregnancy rate 7.6% / cycle, 25% / 3 cycles (8%
multiples, 1 triplet) (Reindollar, 2010).

Guzick et al, NEJM 1999; 340:177.

Steures (2006), COS (mostly Gn) /IUI: no difference than expected management.

Dankert (2007), CC/IUI (10%/cycle and 28% couples) vs. Gn/lUI (8.2%/cycle and 27% couples).

Reindollar et al. Fertl Steril 2010. 94(3): 888-899

126




What would a cost effective
fertility management algorithm
look like?

Professor Cindy Farquhar
University of Auckland

+ .
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WHO Fertility Guidelines 2014-2015
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+
Learning objectives

m Cost effectiveness and fertility treatments —
why ?

mHow to develop the costs of an algorithm?

m\What does a cost effective algorithm look like
for female investigation?
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Costs and fertility

mThe bottom line — can we afford it?
mHigh stakes — how can we not afford it?

mTime is short — want it now!

Who is paying?

m Third party

Government, insurance
m Self paying

m Co-payment

Cost effectiveness and fertility
treatments — why ?

= Evidence based medicine can not be isolated from cost

= Economic approaches are central to informing advice and
decisions by guideline developers and funders

= Safety needs to be taken into consideration

= To get the best from funding
We must be able to express results as a form of benefit and the cost to
the population
Simple questions — what is the cost of one live birth from a fertility
treatment




+ IVF is an expensive treatment

it Snas (75031 1) ciomz
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1400 €800 €80 90,000 12000

+ Cost and success rates in IVF

m Live birth rates after one initiated cycle and fresh transfer only aroi
the globe usually vary from 20-35% per initiated cycle

u Little data on cumulative rates with fresh and frozen transfer

m Difficult to assess SET and DET if only use fresh transfers
= Should cost include the neonatal care

= If an IVF cycle costs $10,000 (fresh transfer only)

= Optimistic: likelihood of a live birth is 33% per fresh transfer then the cost of
one live birth is $30,000
= Pessimistic: likelihood of live birth = 10%, then cost of live birth is $ 100,000

Health system payer

m There are never enough resource to meet all potential uses

m Decisions about what will be funded (and at what level) and
what will not be funded need to be made

= Opportunity costs
= Once the resource is used it can never be used for anything else
= What else might that resource have been spent on

= Allocating resources to one option incurs the cost that some benefit
will be lost because resources were not allocated to another

= Maximise benefits and minimise opportunity costs

= In order to do that you need data on resources (costs) and
benefits (effectiveness)
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Economic evaluation is important
when....

m ...significant amounts of health care resources are at
stake; and where trade-offs between costs and
outcomes, or between different types of outcomes,
are likely

m Lowest cost and maximal effectiveness and safety
also important for self funding couples

Rely on advice to make decisions

Matrix linking “new treatment” effectiveness
with cost

Decreasing effectiveness =

Improved | No difference Less Not
effective- |in effectiveness | effectiveness | enough
ness evidenc
% e
© | Cost 2
g savings o o :
©
2 INo
E difference oo # U
in costs
v Increased o)
costs ) U U
Not
enough
evidence

YES TNO 7 Maybe #neutral

Challenges in developing cost effective
algorithms?

Variation in health systems

Who is paying?

Access to treatment

Variable drug costs

Variable protocols

Safety




Investigating the infertile woman
and man

The work up — 4 questions?

mDoes this woman ovulate?
Serum progesterone
or just take a history....

mNormal semen analysis?
WHO criteria
Role of post coital testing

mls there a satisfactory passage for fertilisation and
implantation to occur?
CAT or HSG or laparoscopy?

m Clinical flags for pelvic pathology ?
Additional or alternative testing

Draft WHO pathway for investigation 2015 I

3 ¥

|'| ==
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Confirming ovulation

= Mid luteal phase progesterone test or mid cycle
urinary LH/estrone testing is usually recommended
Low cost

m A clinical history of regular menstrual cycles is also
sufficient

Ovarian reserve testing

m Evidence summary — 11 studies, 4 SRs + 7 prospective
studies

= SRs: low-moderate evidence that ORTs assessed had no
clinically meaningful predictive value for pregnancy or live
birth
Most studies were in women with regular cycles
Expectant management and Ul (mostly)

= There are studies reporting extremely low AMHs and pregnancies (Yarde
2013)

= Main role is in ovarian stimulation protocols

Tubal testing — CAT, HSG or
laparoscopy?
= Two scenarios tested cost effectiveness:

m Verhoeve 2013 - HSG followed by tailored treatment or
diagnostic laparoscopy if HSG shows no tubal patency was
also considered cost effective

= Mol 1999 Chlamydia antibody titre (CAT) if they had good
fertility prospects but should have immediate HSG if poor
fertility prospects (clinical flags for pathology)

m Laparoscopy is indicated if there are clinical flags for tubal
disease or endometriosis.... but

If HSG suggests severe tubal disease & no symptoms then
IVF

Treatment of endometriosis is useful step




Post coital testing

= 5 studies (n=8709)
SR + 4 cohort studies*

= PCT has a poor predictive value on pregnancy rate both naturally
conceived and through fertility treatment (low quality evidence)

= PCT result correlates with semen quality
positive PCT in the presence of severe male factor infertility results in a
higher chance of spontaneous ongoing pregnancy (very low quality
evidence)

= Total absence of visualized motile sperm in a PCT may help to detect
those couples who are infertile secondary to significant male factor
infertility, or due to coital technique (very low quality evidence)

NICE SR 2004, Leushuis 2011, Hessel 2013, Hwang 1987, Rege 1978

Post coital testing - recommendations

= The PCT should not be offered in the investigation of the
infertile/subfertile couple because it doesn’t predict the
likelihood of pregnancy

m For couples where the woman has a normal evaluation for
infertility factors and the male refuses semen analysis, the PCT
can be used to suggest that further evaluation of male factor
infertility and/or coital technique is indicated.

Keeping costs down in investigation
pathway

= | aparoscopy — can be avoided in many cases

Bilateral tubal blockage — IVF not tubal surgery unless very experienced
surgeon or to clip tubes

Abnormal scan and pelvic pain main indication

= Tubal testing — chlamydial antibody test first, if negative continue trying,
if positive, then HSG
The most cost —effective strategy for tubal pathology in couples whose 3 year
chance of conception was >14%
If the chance of conception was < 14% then HSG first (Mol et al 1999)

= Low cost items — could be stopped eg. Post coital tests, ovarian reserve
testing, ovulation testing, endometrial biopsy, others...
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Can we ignore lifestyle factors?

= What about life style factors that we encounter at the time of
the first consultation

Patient selection for IVF ‘I

mMaximise success rates and reduce drug costs
Avoid high BMIs
Non smokers
Age <42

It's true.....

“Don't step on it .. it maker you ery.”




Role of BMI and success of an IVF
cycle

m Maheshwari et al 2007: infertility women undergoing IVF
If BMI >25 then OR for pregnancy = 0.71 (Cl 96% 0.62-0.81)
If BMI >30 then OR for pregnancy = 0.68 (C195% 0.55-0.83)

Resource usage increases

Study BMI Resource issue

Lewis 1990 - Reduced oocytes recovered
Crosignani 1994 |>29 Greater use of gonadotrophins
Ramzy 1996 Greater use of gonadotrophins
Lashen 1999 >28 No impact

Wittemer 2000 BMI > 26 | Increased no. ampoules, | oocytes
Spandorfer 2004 | BMI> 27 |Increased cycle cancellation
Dokras 2006 BMI > 39 | Increased cycle cancellation
Engel 2003 Greater use of gonadotrophins

Fedorscak 2004 BMI > 30 | Greater use of gonadotrophins

Difference in total amount administered (IU) for obese versus non-obese women

Gonadotrophin usage |!

Dale o al, (1583) | | — e
Dabe ot al. (1998} | E | e |
Fulghesu ot al. {1857) | ——
Hamillan-Fairiey et ai, {1992) H —o—
MicClure ef al, (1992) H —0—
Strowitzky of al. {1098) —b—
Vicino ot ai. (2000) o
Weighiod Mean Difforonca 771 {700 - B42) ' B2l
Random eMects 629 (317 - 831} ' f——
-500 o 500 1000 1500
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Weight and Age

m Sneed et al found BMI did not appear to have a
significant effect on IVF outcome (Hum Repro
2008;23:1835-1839)

= However compounded with combination of obesity
and age

m At young age, sig BMI had a pronounced neg effect
on fertility which reduced with age.

m After 36 yrs, BMI had minimal impact

2 8 882 328 8

Clinical Pregnancy Rate

2

L]
18 20 22 24 26 28 30 32 34 36 38 40

Figure 1: The Effect of Age and BMI on clinical pregnancy rates.

Lines illustrate the best-fit regression lines derived by multiple logistic
regression for clinical pregnancy rates as a function of BMI and Age at
5-year intervals: 20, 25, 30, 35 and 40. Sneed et al HR2008;23:1835-1839

Role of maternal age and number of

treatment attempts

= Australian cost —effectiveness analysis using ANZARD data from
2002 (Griffiths et al, 2010)

m A treatment program included one fresh cycle and a variable
number of frozen cycles

= 30-33 yo
cost per LB — $27373 - $31986 on 1t and 3¢ program

m 42-45yo
cost per LB — $130951 - $187515 on 15t and 2nd program

= Overall these costs were not affected by the inclusion of costs of
OHSS or multiple births (20% at 30-33 yo and 12% at 42-45y0)

Al costs Australian $




Women and Cigarette Smoking

mMeta-analysis (11,000 smokers, 20,000 non-
smokers) Homan, G.F. et al. Hum Reprod Update 2007
13:209-223;
Increased risk of infertility OR 1.60 (Cl= 1.34-
1.91)
Dose related
Earlier menopause by 1-4 yrs

Smoking and Fertility Treatment

mMA of 21 studies (Waylen et al, HRU, 2009)
OR livebirth/cycle if smoked =0.54 (Cl= 0.30- 0.99)
Spontaneous misc OR= 2.65 (CI= 0.1.33-5.3)
Ectopic OR = 15.69 (Cl= 0.2.87-85.76)

mCanadian Retrospective study (Neal et al HR
2005)
Passive smoking also important
preg rates smokers (19.4%)
passive smokers (20%)
non-smokers (48.3%)

Smoking Cessation

mBeneficial for chances of conception, healthy
pregnancy and healthy environment for child
to grow up in.

mObservational data suggests negative effect
reversed within 1 yr of cessation
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Treatment choices for couples with
unexplained infertility

= Continue trying

m Intrauterine insemination

m |n vitro fertilisation

Calculate the probability of a
within 1 year
(leading to live birth).

This probability is not relisbie in case of :

“Women with ovulation dysorders

Men with severe male facter (Total motile sperm count = volume x concentration x % motility
< 3 milion)

~Waomen with Z-sided tubal pathology.

Has & posteoital test been performed? [N =] Gaf

Famale age 0 :
Duration of subfertility in years 2
Previous pregnancies (in current or other partnerships)? | Yes
Referred by: Gneral Practitiones or on own intiative !
Percentage progressive le sperm? 80 :
Diagnosis of of one sided tubal pathology on H5G? Nojnot assessed =
Diagnosis of one sided tubal pathology on laparoscopy | No/metassesses
Cakeulate

The calculated probability of a spentaneous ongoing pregnancy within one year is: 66.4%

5 model has been validated between 2002-2004 in 38 hospitals in the Netherlands by Van
der Steeg et al. In the Colaborative Effort of Clinical Evaluation in Reproductive Medicine
IFECERMY Tha mndale chnuad tn neadict seeiratehs

IUIl or IVF Pandian et al Cochrane review 2015

= 9 RCTs: 2 compared IVF with expectant management
m 2 RCTs compared IVF with unstimulated 11Ul
m 6 RCTs compared IVF with stimulated IUI (FSH or CC)

= Moderate to very low — poor reporting. imprecision




IUI versus IVF: live birth rates

= |VF versus expectant management: Live birth rate per woman was significan
higher with IVF (45.8%) than EM (3.7%) (odds ratio (OR) 22.00, 95%
confidence interval (Cl) 2.56 to 189.37, 1 RCT, 51 women

= |VF versus unstimulated |UI: significantly higher with IVF (OR 2.47, 95% CI
1.19 t0 5.12, 2 RCTs, 156 women), 40.5% with IVF versus 18.3% with
unstlmulated UL

= |VF versus stimulated IUl: no evidence of a difference between the groups
among treatment-naive women (OR 1.11, 95% CI 0.95 to 1.30, 4 RCTs, 745
women), 46.3% with IVF versus 41.7% with IUI+SO

= | RCT of women undergoing IVF versus IVF with FSH who had been pretreated
with IUl + clomiphene citrate (OR 2.66, 95% CI 1.94 to 3.63, 1 RCT, 341
women), 58.1% with IVF versus 21. 8% with 1UI+S0O.

= | RCT comparing IVF and IUI+CC: There was no evidence of a significant
difference in live birth rate between IVF (31.3%) and IUI+CC (15.6%), (OR 2.46,
95% Cl 0.94 to 6.41, 1 RCT,102 women).

= No evidence of difference between treatment groups for multiple pregnancy and
OHSS

Pandian et al Cochrane review 2015

IUI versus expectant management

= Two RCTs:
Bhattacharya 2008: unstimulated IUl had similar rates of live birth to
expectant management

Steures et al 2006: couples with prediction scores between 30 and 40%
had similar live birth rates with Ul + FSH and expectant management

Veltman-Verhulst SM, Cohlen BJ, Hughes E, Heineman MJ. Intra-uterine
insemination for unexplained subfertility. Cochrane Library 2012

IUI stimulation protocols

mRCT of 900 women up to 4 cycles of [UI

moutcomes of LBR, MPR
Clomiphene 23.3%, 1.3%
Letrozole 18.7%, 2.7%
FSH 32%, 10.3%

m |etrozole was significantly lower than CC and FSH for LBR

= No high order multiple in CC and Letrozole but 10 sets of triplets in the
FSH group

= “CC and IUI remains first line therapy for couples with unexplained
infertility

= Diamond et al Abstract ASRM 2014

PRECONGRESS COURSE 14 | LISBON, PORTUGAL -

14 JUNE 2015

139



140

’ An assisted reproduction cycle is
a series of individual steps....

D Ovulati m Complex with
interactions between

v steps
Ovulation Oocyte +/- Sperm
trigger retrieval retrieval ™ Benefits and harms can
v : take place with each step
Luteal
Laboratory Embryo
- ] necessary

Thi . .
= Two patients to consider

— mother and baby

+ Steps in an ART cycle — where are the
cost savings?
= Gonadotropins — urinary/recombinant/depot
m Oral stimulation protocols
= Antagonist cycles
= Modified natural cycle IVF
= Minimal monitoring - ultrasound
= Triggering
= Freeze all cycles
= Ovum pick up
m The transfer — SET, ultrasound guidance
= Length of embryo incubation

= Luteal phase support

+
Which gonadotrophin — urinary or
recombinant?

m Cochrane review van Wely et al 2010:
= Live birth rate: 28 trials, 7339 couples, OR 0.97, 95% CI 0.87 to 1.08
= This suggests that for a group with a 25% live birth rate using urinary
gonadotrophins the rate would be between 22.5% and 26.5% using
rFSH
= OHSS rate: 32 trials, 7740 couples, OR 1.18, 95% C1 0.86 to 1.61.
= This means that for a group with 2% risk of OHSS using urinary
gonadotrophins, the risk would be between 1.7% and 3.2% using
rFSH.
= “Clinical choice of gonadotrophin should depend on availability,
convenience and costs “
= Connolly 2008: cost difference per cycle €468 (1 fresh and 1 frozen
transfer)
= When effectiveness and safety is the same then make decision on cost




Long acting FSH

= No evidence of a difference between long acting and daily dose
of FSH (Cochrane review: Pouwer et al 2012)

u [f the long acting FSH is cheaper than the daily dose then cost
savings

Which protocols? Antagonist or agonists

m Cochrane review: Al-Inany et al 2010 Live birth rate — all
studies

= No evidence of difference between the different antagonists or

minimal stimulation IVF

112 Masimal stimulation I¥F saly

ioagran 2007 o pos AL Lea e
Lin 2008 = B0 1 B0 209w
Swbtoral [95% CI) 265 259 100.0%
Toeal weenty a7 102
ioaterogeaety ChF = 007, 8 = 10 = 0,471 1 = 0%
Tt dor owerall affect. 2 = 0,66 (F = 0.51)
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Clomiphene in combination with
gonadotrophin protocols

m Cochrane review: Gibreel et al 2010
No difference in live birth rates
Reduction in OHSS
Reduction in ampoule usage

2200
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as ST TEE ST
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"*ii Authors conclusions: these findings based on a small number of underpowered
=1 studies. Recommended further studies.
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Natural cycle or modified NC IVF
Natural cycle-IVF (NC-IVF
= No drugs are administered
= When the follicle approaches maturity (10 mm), start monitoring

= Triggering with hCG when the follicle 15 to 20 mm or when the serum
estradiol rises, or both

Modified natural cycle-IVF (MNC-IVF
= Gonadotrophins for 2-6 days to stimulate follicular growth.

= After maximum six days of FSH or largest follicle is14 mm, then GnRH
antagonists

= When leading follicle is 15 to 20 mm, ovulation is triggered in the same
manner as in COH-IVF but only one oocyte is fully grown and retrieved

2013

Modified natural cycle CR Aliersma et al ‘I

Nalural cyche  Slamdard It Vs Katio s atio
Study or Subgroup  Fuents  Total Fvents  Total Winight M.H, Random, 95% C1 M.H, Randoe, $5% C1
131 Currmilaiive fale over up 1o 3 cycles

Ingarsiay J001 4 B 10 BB 19T 016 [0.05, 0.50] —

Worgia T00& ¥ 54 T T 0% 121 [0.40, 360 ol
Subdolal [95% CIy 2y 0N 0.44 [0.08, 3.25] ————
Total events 1"

m
Hetgrogeneite Tau*= 1,74, Chi*= 8,20, df= 1 (P = 0.01), P= 84%
Tastfor overall efisct T= 080 (P = 047)

1.3.2 Single cycle

Low 2010 9 1 ] 0 102% 1.00[0.33,2.02]

M Digugsl 1994 IT FERT TS 020001, 454 $———————
Sudotal (¥5% CI) “ 46 402% 0.4 (030, 2.37] i
Total events ]

n
Hatarogenaity Tau®s 000 Chi*= 0.03, df = 1 (P = 034 F= 0%
Testfor overall efect Z=0.34 T

Tatal (95% €1} 167 e 100.0% 057 (017, 161) e
Tatal events =) 2
Hataragenaity Tau*= 076 Chi* = .09, dfs 3 P = 004); Pz 63%

Teal for owerall efiect T= 1.13 (P = 0.28)
Tastior subansun dfarencos 031, df=1 P =058, F= 0%

[ ] 1
Favours standdard WV Favours natueal crcl

‘iguire 8. Forest pict of comparison: 1 Natural cycle IVF warsus standard IVF, oucome: 1.3 Glircal pregnancy:

Time to pregnancy sensdorp et al BMJ 2015

0.6
= IVF-S5ET === IVF-MNC -=--=|UI-COH

0.5

o
1] 1 2 3 & 5 6 7 a 9 10 11 12

Cumulative birth rate of a healthy child

Follow-up (manths)
IVF+ SET: 8 months
IVF+MNC: 8.3 months
IUI+COH: 8.4 months




Cost of modified natural cycle

= MNC is cheaper per cycle than COH but also less effective in
terms of live birth rate

m Groen et al 2013: tested different scenarios using observational
data from the Netherlands

= “The comparison of simulated scenarios indicates that a
strategy of three to six cycles of MNC with minimized
medication is a cost-effective alternative for one cycle of COH
with strict application of single embryo transfer (SET)”

m Definitely promising.....

Cycle Monitoring: Cochrane review Kwan et
al 2014

= No evidence of a difference between ultrasound and ultrasound
plus estradiol levels for clinical pregnancy rate, number of
oocytes, OHSS and cycle cancellation

1.4 Cycle cancellation rate per woman

Urasoundonly  ultrasound = essradiol Ody Ratio Odds Ratio
Cwents  Totsl __ Crents Totsl Weight Mol Fined 33501 ML Fired 5301
[] M 1 OB BIN0LTH] L
1 % 1 5 Y% 100061697 L]
» Sb 1008% 0.7 087, 439 e —

1 2
de 1 Paisipao hr r
il el ) Fmours USenhy Feouns

Triggering — GnRH agonist or hCG?

Youssef et al, updated CR 2013

= 17 RCTs
9 report OHSS
5 report live birth rate

= Risk of bias
Only 2/17 used blinding
4/17 studies stopped prematurely for differing reasons

All studies were either funded by pharmaceutical companies or did not report
their funding
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+ Ovarian hyperstimulation rate is reduced
with agonist trigger in high risk women on

GnRH agonist group  HCG group Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

OR 0.06
(0.01, 0.34)

g

o001 o-1 T 10 1000
. o HCG group GnRH agonist grou
*4 studies no events in either arm Youssef et al, updated 2013

’ Live birth rate reduced with GnRHa
triggering

genist group  HCG grep da Rtk Oxdeln Raio
Tolal Everds Total Weight BA3L Feed, 3% C) MM, Franal, 95% C)

1 1 1 —
P
% W ——— -']
" [ -
"W ' ——
m -
Ttsl wvents $ #
storngenaty, Chi'= 000, i = 4 (F = 006, = 66%
Tas for oversk esact T s 3 00 = 0.0002)

I

+
Balancing the benefits and risks

Live birth

rates
HCG trigger 34% 1% 3%
GnRH agonist  24% 0.01% .03%
trigger
Number need -10 113 38
to treat*

* Number need to treat in order to have one less live birth or
one less woman with OHSS (NNT) = 100/ARR




Professor Hans Evers Editorial, Human
Reproduction September 2013

“As an Editor of this journal, | would whole-heartedly
welcome a manuscript on the first sufficiently powered
RCT of GnRHa triggering in one arm, and traditional hCG
triggering in the other; with subsequent secondary
randomization to a ‘freeze-all’ strategy or a ‘fresh
transfer’ strategy in either of the two arms. *

Price difference between hCG and
GnRH agonist trigger

=$100

mReduced OHSS costs with GnRHa

mBut you need to factor in the freezing/thaw
and any further stimulation used

Freezing protocols

mThaw cycle stimulation protocols
Unclear if there is a superior protocol
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Fresh versus frozen wong etal 2015 in
press

Freeze al vr Comvemicnal v OIS Katie

or Subgroup  Everts  Total Events bt M-H, Fleed, 95% CI
eraretl 1999 ] 4 67 01.4%  012[001,2.29] —
hapinn 201 1 noom [ 67 Hot estirrsabile
hapiro 2011 16 1 62 10.5% 1.0300.0816.91] e
i otal (95% C1} 105 WG 00N .28 [0.05 152] -
ratal evvntss 1 5
Heterageneity Cht=1.13,df= 1 (P= 029 = 12% +

reest for averall efiect 7= 132 (P = 018)
potion
rest plot of comparison: 2 OHSS, oulcome: 2.1 OHSS per randomized woman.
Total wvares a3 ’ ’
= ches =3P =052 F= 0%
. =01

Single embryo transfer CR Pandian
etal 2013

= Trade off between better live Probability of |Probability of
birth rates from one fresh live birth multiple
transfer and multiple pregnancy pregnancies
rates Double  41% 29%
= Need to take obstetric and embryo
: transfer
neonatal costs into account — i
SET delivers considerable Single 27% 1.6%
savings embryo
transfer
= DET is the most expensive Single 38% <1%
strategy and only more effective  embryo
for fresh transfer transfer +
FZET

Single embryo transfer and cost

Tabile | Estimates of healthcars costs of ART deliveries (infants and mother) (€2006).

Comary (puar) Sengheton Twin Tripiet Time pariod Study
- detvaries eliverins
&80 €14E
)
Crers
=t Inputient bt wrason 1o bt
dachargs
Rase vty s et T8 g e ey e e e st 15 g g g TR wimrhaes g rd
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Connolly 2010




Flushing for follicles

m Follicular flushing: CR by Wongtra-ngan 2010
3 studies, 164 patients
No evidence that follicular aspiration and flushing is
associated with improved clinical or ongoing
pregnancy rates, nor an increase in oocyte yield

The operative time is significantly longer and more
opiate analgesia is required for pain relief

ASpiraton ol aspiraton fusshing Dkt oty Ouls Featin

Studyor Subgroup _ Events  Totsl _ Events  Total Weight M, Fised, $5% CI MH, Finod, 5% €
Hangaland 1391 P ] W164%  115[020,674] T
Lawans 2003 6 15 3 15 129% 1670051138

Tan 1552 LER LE] S Tor%  0%0m 1

Total (3% C1) o BY W0R0% 197 (057,238

Total events n 18

Hebaroginaly Chit= 1,30, &= 3P = 0 521 P= 0% o

Testfor ovoral st Z= 043P = 067)
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Conscious sedation for pain relief

mCochrane review: Kwan et al 2012

Better than other interventions such as
acupuncture and cervical block

No studies comparing general anaesthesia with

sedation
[Ev—— e [FR— ——
- My SO Total Mean SO Total I, Fimad, §5% C1
111 Commeionn sadations paraceracal lack vor sum slecire acupunciie o+ pal aceracal bloe)
Sepredll 2005 90 iM LU ) m
Humaidan 2004 18 i 100 26 1B 10D -
1 120 296 LI 1M Wan AREOTE 0NN -
W 39 S000% 066 0.9, 0.38] L

3P = 0005, P TE%

Tirst for oeeral efect 2= & 77 = 0.00001)

‘Tostfor subarmen deferences: Not sooicabie
Saption
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Blastocyst or cleavage stage

m Day 5 — less embryos to transfer than CS so any rates difficult
to compare unless per started cycle
a higher implantation rate
the opportunity to select the most viable embryo(s) for transfer

the potential decrease in the number of embryos transferred and the
need for transfer

better temporal synchronization between embryo and endometrium
at the time of embryo transfer
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Cleavage stage versus blastocyst stage
embryo transfer in ART: live birth after fre
transfer

Siudy or Subgroup  Fvents Toial Fwenis Toinl Weight Pedo, Fhomd 85% O Pt Fiud, §5% 1
Brugnon 2010 7 55 71 52 Tam  DSA[D4G, 217 1=
Dowroker 2000 3 M 112 10% 35310432044
Elgirsy 2011 82 100 38100 14E% 100118 348
Emiliant 2003 n n 410 126 OTE[0AY, 144
Fratiasaill 7003 15 1 B2 42%  25700G
a 3 B 33 16% 14

& 48 15 44 S2% D4 —E—F
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Pagansglacu 2005 1 w 3 e 1em 3 >
Papanialacu J008 58 175 I ATE 0T 1TO[N0E 273 | By
Fiiona 3002 s 24 4B Te®  082[D42,703] N B
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Total svants 292 a7 |
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1 1 0 S
FAvOUrs day 33 Fawnurs day S5

31% LB rate in day 2/3 and 39% in day 5/6 = 8% difference
For every 12 women who have a blastocyst transfer there is one extra live birth

Cumulative pregnancy rate with cleavage stage
versus blastocyst stage embryo transfer in ART
after fresh and frozen embryos

Day 5/6 Day 2/3 Peto Oulds Ratla Peta Ouds Ratlo
Study or Subgroup Events Total Events Tolal Weight Peto, Fived. 95% CI Peto. Fixed. 95% C1
Brugnon 2010 (1) 24 55 25 52 21.5% 0.84(0.39, 1.79] —
Emillani 2003 43 99 56 94 39.0%  0.53[0.30,0.92] -
®igrzi 2002 51 50 41 4% 15.5%  0.50(0.12,0.74]
Van der Auwera 2002 24 66 2 63 24.0% 1.06(0.52, 2.18] ——
Total (95% CI) 270 257 100.0%  0.63 (045, 0.90] -

Total eweres 122 144
Heterogereity. Chi' = 5.54_df = 3 (P = 0.14); I = 46%
Tast for overall effect T = 2.55 (7 = 0.01)

(1) Snady had policy of single embryo wanster

45% in the day 5/6 group and 56% in the day

2/3 group = 11% difference

NNT=9

For every 9 women who have all available fresh and frozen embryos
transferred there is one additional pregnancy

Number of embryos transferred: live birth
after fresh transfer




Costs — no clear answer re BL and

CS

Better pregnancy rate with fresh
transfer

Reduced cumulative pregnancy
rates

Reduced no. embryos to
transfer

Reduced embryos to freeze

Laboratory cost of extended
culture

= Lower pregnancy rate with
fresh transfer

= Better cumulative rate
u Greater number of transfers

= More embryos to freeze

Brown et al 2010

Ultrasound guided embryo transfer CR: ‘I

UGET Chnical touch

Peto Odeds Ratio Peto Odds Ratio

Study or Subgroup Bvents Total Everls  Tolal Weight Peto, Food, 95% C) Peto, Fied, 05% C1
Corcleu 2000 B 182 81 180 16.6% 2131.39,329 -
Eskander 2008 68 183 50 190 15.9% 16501.07, 255 ——
Gancia-Velagoo 2002 100 187 u 107 10.4% 114076 170 =

s oF s E] 95 1% OHI[ET, 188 -

Martonl J003 & 12 43 DR ITEAT,EES

Tang 2001 24 400 76 400 26.3% 1.1 093, 1.04) ™
Welssman 2003 3 160 m 124 96% 100[057.1.74 -1
Tutal (95% Clp 1254 1218 100.0% 1.38[1.16, 1.64] *

Total events w EE

Heteropeneny Chi'= 1240, of= & (P = 0.05) F= 52% TG n

Test for overall efect 2= 365 (P = 0.0003)

[Figure 4. Fores? plot of comparnson: 1 Frégnancy. oulcoma:

F I
Favours CTET Favours UGET

1.2 ONgoing Dregnancies (Bef woman randomsed).

2010

additions

mNo specific route

Luteal phase support van derLindenetal

mFavours synthetic progesterone without any

mhCG associated with OHSS
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Topics not covered today

mLaboratory techniques such as oxygen
levels, adhesion molecules

m Culture media
mTime lapse systems

mNew incubator techniques — the walking egg
incubator

My version of a cost effective ART cycle

= Which gonadotropin? urinary

= Oral stimulation protocols — maybe, not yet

= Antagonist cycles - yes

= Modified natural cycle IVF — maybe

= Minimal monitoring — ultrasound only

= Which trigger? hCG, if no risk factors, GnRHa + freeze all policy if risk factors

= Single embryo transfer — yes,

= Length of embryo incubation — cleavage stage with transfer of frozen embryos ?

= Ovum pick up — sedation, no flushing, adhesion molecules, oxygen
concentrations

= Embryo transfer with ultrasound guidance

= Luteal phase support with progesterone

A minimalist pathway |
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* References for ovulation testing

= BlackwellLF: Vigl P, Cooke DG, d'Arcangues D, Brown J8 Monitoring of ovarian actiy by daily
measurement of urinary excretion rates of oestrone glucuronide and pregnanediol giucuronide using the
Ovarian Mornitor, Part Ifl: variability of normal menstrual cycle profile. Human Reproduction 2013; 28(12):
3306-3315

= Hambridge HL, Mumford SL, Mattison DR, Ye A, Pollack AZ, Bloon MS, Mendola P, Lynch KL, Wactawski-
Wende J, Schisterman EF. The influence of sporad\c anovulation on hormone levels in ovulatory cycles.
Human Reproduction 2013; 28(6): 1687-16¢

= 3additional publications from the same study (Biocycle):

= Lynch KE, Mumford SL Schiip KC, Whitcomb B, Zarek SM, Pollack AZ, Bertone-Jofnson ER
Danaher i, J, Gaskins AJ, EF. Assessment of a
gumenorméic women comparison of ovulation detection algorithms. Fertilty and S(enl\ly 2014; 102: 511-
5

Howards PP, Schisterman EF, Wactawski-Wende J, Reschke JE, Frazer AA, Hovey KM. Timing clinic
{isits to phases of the mensirialcycle by using a fertity monitor the Biocyce study. American Journalof
Epidemiology 2009; 165: 105-112

= Mumford SL, Steiner AZ, Pollack AZ, Perkins NJ, Filiberto AC, Albert PS, Mattison DR, Wactawski-Wende
J, Schisterman EF. The utiity of menstrual cycle length as an indicator of cumulative hormonal exposure.
Journal of Clinical and Endocrinological Metabolism 2012; 97(10): E1871-E1879.

Van Zonneveld P, te Velde ER, Koppeschaar HPF. Low luteal phase serum progesterone levels in
reqularly cyciing women are precictive of suble ovuiation disorders. Gynecological Endocrinciogy 1994; &
169-174.

= Additional publication of same study:
Van Zonneveld P, Koppeschaar HPF, Habbema JDF, Fauser BCJM, te Velde ER. Diagnosis of subtle
ovulation disorders in subferti omen wih regular mensirual oycles: cost efectve ciical practice?
Gyneco\og\cal Endocrinology 1999; 1

Malcolm CE, Cumming DC. Does anovulation existin women? Obstetr d
2003; 102(2): 317-318’

= Miller PB, Soules MR. The usefulness of a urinary LH kit for ovulation prediction during menstrual cycles
of normal women. Obstetrics and Gynecology 1996; 87(1): 13-17.

Rudy EB, Estok P. Professional and lay interrater reliability of urinary luteinizing hormone surges

+ IUl or IVF

= Pandian Z, Gibreel A, Bhattacharya S. In vitro fertilisation for
unexplained subfertility. Cochrane Database of Systematic
Reviews 2015

= Veltman-Verhulst SM, Cohlen BJ, Hughes E, Heineman MJ.
Intra-uterine insemination for unexplained subfertility. Cochrane
Database of Systematic Reviews 2012, Issue 9. Art. No.:
CD001838. DOI: 10.1002/14651858.CD001838.pub4.

+ Ovarian reserve testing

1. Broer SL, van Disseldorp J, Broeze KA, et al. Added value of ovarian reserve testing on patient characteristics in t
of varian résponse and ongaing pregnancy: An individual pationt data approach. Hum Roprod Update. 2013i19/Arte
ms041. ate of Pubaton: January 20

2. Haadsma ML, Groen H, Fidler V, et al. The predictive value of ovarian reserve tests for spontaneous pregnancy in
ovulatory women. Human Reprodiction. 2008;23:1800-1807.

3. liodromiti S, Kelsey TW, Wu O, Anderson RA, Nelson SM. The predictive accuracy of anti-Mullerian hormone for

after assisted conception: a systematic review and meta-analysis of the literature. Hum Reprod Update. 2014;20:560-

4. Maheshwari A, Gibreel A, Bhattacharya S, Johnson NP. Dynamic tests of ovarian reserve: a systematic review of diagnostic
accuracy. Reproductive Biomedicine Online. 2009;18:717-734.

5. van der Steeg JW, Steures P, Eijkemans MJC, et al. Predictive value and clinical impact of basal follicle-stimulating hormone in
subfertile, ovulatory women. Journal of Clinical Endocrinology & Metabolism. 2007:92:2163-2168,

6. Moolenaar LM, Broekmans FJM, van Disseldorp J, et al. Cost effectiveness of ovarian reserve testing n in vitro fertiization: a
Markov decision-analytic model. Ferti Steril. 2011,96:889-U341

7. yan Tiborg TC, Eikemans MJC, Laven JSE, et al. The OPTIMIST study: oplimisation ofcost sffectveness trough
individualised FSH stimulation dosages for IVF treatment. A randomised controlled trial. BMC Womens Health. 2012;12:29.

8. Erdem M, Erdem A, Guler |, Atmaca S. Role of antral ontrolled ovarian andintrauterine
insemination cycles in patients with unexplained sunvemmy Fert Ster. 2008:90:360.366.

9. Freiesleben NIC, Rosendahl M, Johannsen TH, ef
o Gvelotony BaIe saminalion Patants & Frolminery Susdy Reprodsiive Eramediain Onine. 351030,585 567

0. Yarde F, Voorhuis M, Dolleman M, Knauff EAH, Eijkemans MJC, Broekmans FJM. Antimullerian hormone as predictor of
reproductive outcome in'subfertile women with elevated basal follicle-stimulating hormone levels: a follow-up study. Fertil Steril
2013;100:831-+.

11 van Rooij |, Broekmans F, Hunault C, et al. Use of ovarian reserve tests for the prediction of ongoing pregnancy in couples
with unexplained or mild male infertility. Reprod Biomed Online. 2006;12:182-190.

12. Casadei L, Manicuti C, Puca F, Madrigale A, Emidi E, Piccione E. Can anti-Mullerian horr
onset of pregrancy in women with unexplaned infertity? Jourma of Obsteirics and Gynaecology. SR80

13. Aboulghar M, Saber W, Amin Y, Aboulghar MM, Serour G, Mansour R. Impact of antimullerian hormone assays on the
oufcomes of in vitro fertiization: a prospective controlled study. Fertility & Sterility. 2014;101:134-137.

14. Broekmans FJ, Knauff EAH, Velde ERt, Macklon NS, Fauser BC. Female reproductive ageing: current knowledge and future
trends. Trends in Endocrinology and Metabolism. 2007:18:58-65.
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Reference list for post coital tests
= NICE SR 2004,

m Hessel M, Brandes M, de Bruin JP, Bots RSGM, Kremer JAM, Nelen
WLDM, et al. Long-term ongoing pregnancy rate and mode of conception
after a positive and negative post-coital test. Acta Obstetricia Et
Gynecologica Scandinavica. 2014 Sep;93(9):913-20.

= Rege N, Haji H, Mekerji P, Vaidya R, Rao S. Semen analysis and its
correlation with post coital tests in infertile couples. Journal of obstetrics
and gynaecology of India. 1978 Dec;28(6):1056-61.

= Hwang MF, Yang SL. Correlation of post-coital test and semen analysis in
infertile couples. Taiwan yi xue hui za zhi. 1987 Nov;Journal of the
Formosan Medical Association. 86(11):1220-6.

= Leushuis E, van der Steeg JW, Steures P, Koks C, Oosterhuis J, Bourdrez
P, etal. Prognosllc value of the postcoital test for sponlaneous pregnancy.
Fertility & Sterility. 2011 May;95(6):2050-5.

+ References for tubal patency testing

Mol BWJ, et al. The accuracy of serum chlamydial antibodies in the diagnosis of tubal pathology. Fertiity and Steril o)
Broeze KA, etal. Chiamydia antbody testing and diagnosing tubal pathology i subfetle wornen: an individua pat a-
analysis. Human Reproduction Update 2011 17 1-31

Broeze KA et al. Are patient characteristics associated with the accuracy of hysterosalpingography in diagnosing tu y?
An individual patient data meta-analysis. Human Reproduction Update 2011a; 17(3): 293-300.

Broeze KA, et al. Integration of patient characteristics and the results of Chlamydia antibody testing and hysterosalpingography in
the diagnosis of tubal pathology: an individual patient data meta-analysis. Human Reproduction 2012; 27(10): 2979-2990
Maheux-Lacroix S, et al. Hysterosalpingosonography for diagnosing tubal occlusion in subfertile women: a systematic review with
meta-analysis. Human Reproduction 2014; 29(5): 953-963

Keltz MD, et al. Positive Chlamydia trachomotis serology result in women seeking care for infertilty is a negative prognosticator
for intrauterine pregnancy. Sexually Transmitted Diseases 2013; 40(11): 842-845

Van Geloven N, et al. Treatment should be considered a competing risk when predicting natural conception in subfertile women.
Human Reproduction 2012; 27(3): 889-895.

Verhoeve HR, et al. The capacity of hysterosalpingography and laparoscopy to predict natural conception. Human Reproduction
2011; 26(1): 134-142

Coppus SFPJ, et al. Chlamydia trachomotis IgC seropositivity is associated with lower natural conception rates in ovulatory
subfertile women without visible tubal pathology. Human Reproduction 2011; 26(11): 3061-3067.

Hamilton J, et al. Intrauterine insemination results are not affected if Hysterosalpingo Contrast Sonography is used as the sole
test of tubal patency. Fertiity and Sterilty 2003; 80(1): 165-171

Ayida G, et al. A comparison of patient tolerance of (HyCoSy) with Ech d X ray
for outpatient of nfertile women. Ultrasound Obstet s

Socolov D, et al. International Journal of Gynecology and Obstetrics 2010; 111: 256-259.

Mol BWJ, et al. Cos! of and Chlamydia antibody testing in subfertile couples.
Fertility and Sterility zom 75(3): 571-580.

Verhoeve HR, et al Cost effectiveness of tubal patency tests. BJOG 2013; 120: 583-593.

+ References for IVF

= Allersma T, Farquhar C, Cantineau AEP. Natural cycle in vitro fertiisation (IVF) for subfertile couples.
Database of Systematic Reviews 2013, Issue 8.

= Pandian Z, Marjoribanks J, Ozturk O, Serour G, Bhattacharya S. Number of embryos for transfer follo
vitro fertilisation or intra-cytoplasmic sperm injection. Cochrane Database of Systematic Reviews 2013

Wongtra-ngan S, Vutyavanich T, Brown J. Follicular flushing during oocyte retrieval in assisted reproductive
techniques. Cochrane Database of Systematic Reviews 2010, Issue 9.

Glujovsky D, Blake D, Bardach A, Farquhar C. Cleavage stage versus blastocyst stage embryo transfer in
assisted reproductive technology. Cochrane Database of Systematic Reviews 2012, Issue 7.

Brown J, Buckingham K, Abou-Setta AM, Buckett W. Ultrasound versus 'clinical touch' for catheter guidance
during embryo transfer in women. Cochrane Database of Systematic Reviews 2010, Issue 1

van der Linden M, Buckigham K. Farquhar G, Kremer JAM, Metwaly M. Luteal hase suppartfor essisted
reproduction cycles. Cochrane Database of Systematic Reviews 2011, Issue 1

= Youssef MAFM, Van der Veen F, Al-Inany HG, Mochtar MH, Griesinger G, Nagi Mohesen M, Aboulfoutouh |, van
Wely M. Gonadotropin-releasing hormone agonist versus HCG for oocyte triggering in antagonist-assisted
reproductive technology. Cochrane Database of Systematic Reviews 2014, Issue 10.

= vanWelyM, Kwan |, Burt AL, Thomas J, Vail A, Van der Veen F, A-Inany HG. Recombinant versus urinary gonadotrophin for ovarian
stimulation in assisted reproductive technology cycles. Cochrane Database of Systematic Reviews 2011, Issue 2.

Giboe! A Maheshar A Bhttacharya S, Clomiphane siret n combination with gonadatropin for controled ovarian simulaton i wormen
undergoing in vitro fertization. Cochrane Database of Systematic Reviews 2012, Isst

= Kwan!, Bhattahiaya S, Kang A Wooher A, Monorngof simuate oy n assisted reproducion (VF and CSI). Cochrane Database of
Systematic Reviews 2014, Isst
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UPCOMING ESHRE EVENTS

[/ ESHRE CAMPUS EVENTS

Sexual functioning in women
dealing with infertility and/or
endometriosis

A www.eshre.eu/leuven/endo

Leuven, Belgium
24-25 September 2015 @

Donor sperm banking: medical,
socio-cultural, ethical and juridical
considerations

At www.eshre.eu/leuven/andro

Leuven, Belgium (&) (@
10-11 December 2015 @

The impact of reproductive surgery
on cross-talk between the embryo
and the endometrium

A www.eshre.eu/milan

Milan, Italy
28-30 January 2016

Endoscopy in reproductive medicine
A www.eshre.eu/endoscopy/oct15

Leuven, Belgium %l'ff:'%‘;ﬁ,ﬁj
28-30 October 2015 ’

When is surgery the answer to early
pregnancy complications? b
A www.eshre.eu/coventry

Coventry, United Kingdom
21-22 January 2016 @@

Oocyte maturation - from basics to
clinics
A www.eshre.eu/brussels

Brussels, Belgium
3-5 March 2016

For information and registration: www.eshre.eu/calendar
or contact us at info@eshre.gu

shre

SCIENCE MOVING
PEOPLE
MOVING SCIENCE



NOTES

PRECONGRESS COURSE 14 | LISBON, PORTUGAL - 14 JUNE 2015 155



NOTES



NOTES

PRECONGRESS COURSE 14 | LISBON, PORTUGAL - 14 JUNE 2015 157



NOTES



NOTES

PRECONGRESS COURSE 14 | LISBON, PORTUGAL - 14 JUNE 2015 159



NOTES



NOTES

PRECONGRESS COURSE 14 | LISBON, PORTUGAL - 14 JUNE 2015 161



NOTES



NOTES

PRECONGRESS COURSE 14 | LISBON, PORTUGAL - 14 JUNE 2015 163



SCIENCE MOVING
PEOPLE
MOVING SCIENCE

www.eshre.eu




