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|5 THE OOCYTE THE MAIN DETERMINANT OF
EMBRYO QUALITY? STRATEGIES FOR THE
SELECTION OF THE MOST COMPETENT O0CYTE

Sunday, 1 July 2018 R
Organised by The Middle East Fertility Society @ j

Course coordination
Yacoub Khalaf (United Kingdom]

Course type
Advanced

Course description

This is an advanced course addressing some of the most controversial topics in reproductive
medicine and surgery that directly affect patient care. The aim of this course is the to bring the
audience up to date with the evidence based assessment of some of the commons intervention
used in assisted reproduction treatment with an additional emphasis on risk benefit analysis
as well as cost-effectiveness of the addressed interventions. The course educational material
is delivered by world -class experts who are renowned for their expertise in the filed of human
reproduction in general and in their respective topic in particular. Speakers are autharities
who have contributed to the science and practice and ethics of assisted reproduction through
their distinguished track record of plenary talks, outstanding publications in major journals
including Nature, NEJM, Lancet, BMJ, Nature Cell Biology, Human Reproduction Update,
American Journal of Obstetrics & Gynaecology, Human Reproduction, Fertility & Sterility,
British Journal Of Obstetrics & Gynaecology, Reproductive biomedicine online and other
medical journals The course particular emphasis is on providing authoritative assessment

of the evidence base of some cormmon important interventions that are used with a view to
improving the outcome of assisted conception treatment and highlighting the fundamentals of
applying evidence based medicine in practice.

Target audience

Assisted conception practitioners (physicians, nurses and embryologists) as well as researchers
and those interested in advances in assisted reproduction practice, ethics and research.

Target audience

The topics chosen are widely used in clinical practice despite variable level of evidence in their
support and the emerging strong evidence against the use of some of these interventions.
These interventions are not free of harm from medical, emotional and financial point of view.
The needs assessment process included different national and international scientific meeting
through which it has become clear that the majority of practitioners are unclear about the
added value of these intervention and expressed their need for further education on these
areas where they can be better equipped to counsel patients about the appropriate application
of these technologies and their risk benefit analysis. By highlighting the mismatch between
theory and practice in some of these interventions it is expected that the audience will refrain
to substitute robust clinical evidence with mere biological plausibility. The course will enable
the audience to discuss the ethics of applying experimental intervention in practice before a
solid evidence base has been established.
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SCIENTIFIC PROGRAMME

09:00 - 09:30
09:30 - 09:45
09:45-10:15
10:15-10:30
10:30 - 11:00
11:00 - 11:30
11:30 - 11:45
11:45-12:15
12:15-12:30
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13:30 - 14:00
14:00 - 14:15
14:15 - 14:45
14:45 - 15:00
15:00 - 15:30
15:30 - 16:00
16:00 - 16:15
16:15 - 16:45
16:45 - 17:00

Chair: Mohamed Aboulghar, Egypt

Blastocysts Culture - Is it time to stop and rethink?
Mohamed Aboulghar, Egypt

Discussion

Pre-implantation Genetic Screening - What are we doing?
Sjoerd Repping, The Netherlands

Discussion
Coffee break

Endometrial Scratching - Do we have enough evidence?
Yacoub Khalaf, United Kingdom

Discussion

Hysteroscopy in IVF
Tarek El-Toukhy, United Kingdom

Discussion

Lunch Break

Chair: Yacoub Khalaf, United Kingdom

In vitro embryo culture, what have we learned?
Magdalena Zernicka-Goetz, United Kingdom

Discussion

Mitochondrial donation and reproduction
Peter Braude, United Kingdom

Discussion
Coffee break

Natural Killer Cells and Reproductions: Are we chasing a shadow?
Srividya Seshadri, United Kingdom

Discussion

Poor Responders - Have we made any progress?
Johnny Awwad, Lebanon

Discussion
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Blastocysts Culture
Is it time to stop and rethink?

M. Aboulghar
Professor, Cairo University, Cairo, Egypt
Clinical Director, The Egyptian IVF Center

Disclosure

* Travel grants from Ferring and IBSA.
* No other commercial relationships to disclose.
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Learning Objectives

. To find out why many IVF centers do embryo

transfer on day 5.

2. To evaluate possible drawbacks of day 3 transfer.
. To discuss the risks of blastocyst transfer.
. To speculate the most suitable day for embryo

transfer.

The first IVF pregnancy was
achieved after transfer of day 2
embryos
(Steptoe and Edwards 1978)




Since then, all scientists wanted to
improve pregnancy rate of IVF,
using different techniques, among
them extended embryo culture.

Improved laboratory standards and
improved culture media have
made extended culture to
blastocyst a reality
(Maheshwari 2016)




Advances in in-vitro culture conditions
have led to development of
sequentional media which allowed
extended culture to blastocyst
(Gardner 1998). Later, single media
was developed for culture to
blastocyst (Sfontouris et al., 2016)

The idea of extended culture was
created with the objective of obtaining
the best available embryo. That is
when regulatory bodies were pushing
for single embryo transfer to prevent
multiple pregnancy
(Maheshwari 2016)




Why do we transfer embryos
on day 5?

* Itis believed that it results in:
* higher pregnancy rate
* lower multiple pregnancy rate

* Possibility of doing PGT on the 24
chromosomes.

Why extended culture?

1. To mimic natural physiology of a blastocyst
reaching the uterine cavity day 5-6

2. Embryo selection: to ensure embryonic
genome activation at 8 cell stage, and
successful extended culture to blastocyst.
However, this is not always true as in vitro
survival is different from in vivo survival.
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Risks of extended culture

3. By committing to ET on blastocyst stage there
is a risk of loosing some embryos which
might not survive extended culture but might
have survived in vivo had it been transferred
to the uterus.

The main advantage of day 5
embryo transfer is to have a higher
pregnancy rate

* Q: what do you mean by higher pregnancy rate?

— Clinical pregnancy rate after fresh embryo transfer
Or
— Cumulative pregnancy rate per started cycle




IVF with a single blastocyst versus
single cleavage stage: a randomized study

* 351 infertile women (below 36 years) were
randomized to ET of a single cleaved embryo or a
single blastocyst.

* There was significantly higher pregnancy and
delivery rate in the blastocyst stage group.

(Papanikolaou 2006)

Cumulative live birth rates were similar
after day 3 and 5 after cryo-embryos

transfer (De vos et al., 2016)
Live birth rates per started cycle were
significantly lower after transferring the fresh
single cleavage-stage embryo, compared to a
blastocyst (31.3% and 37.8%, respectively,
P=0.041).

However, the cumulative live birth rates were
52.6% for cleavage-stage and 52.5% for
blastocyst-stage transfers (P=0.989).
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A problem of several studies, that
patients with good number of zygotes
(at least 4) are randomized to day 3 or

day 5 transfer. So all bad cases are

excluded from extended culture.
The study should be carried out per
started cycles.

On the other hand, several studies
showed no difference in clinical
pregnancy rate between Day 3 and
Day 5 embryo transfer
(Utsunomiya et al., 2004;
Aziminekoo et al., 2015)




Cleavage stage versus blastocyst stage
embryo transfer in IVF/ICSI. A Cochrane
review (Glujovsky et al., 2016) (1)
e 27 RCTs (4031 women)
* The live birth rate following fresh ET was

higher in blastocyst stage OR 1.48, 95% ClI
1.20-1.82 (low quality evidence).

Cochrane Review: Cleavage v. Blast (2)

No significant difference in the cumulative pregnancy rate
between blastocyst and cleavage stage embryo transfer.

Failure to transfer any embryos is higher with blastocyst
El.

OR 2.50 (95% Cl 1.76-3.55).
More embryos cryopreserved after cleavage stage ET.
(Glujovsky et al 2016)
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Blastocyst versus cleavage stage
embryo transfer: a meta analysis
(Martins et al., 2016)

Most recent metanalysis:
12 studies = 1200 women

No significant difference in live birth/ongoing pregnancy in
both single transfer or cumulative live birth rate.

(RR 1.11, 95% Cl 0.92-1.35)
Low quality evidence

The objective was to have a single
birth at term. However, new data
showed that transfers on blastocyst
stage are associated with higher risk of
preterm labor, large for gestational age
babies, monozygotic twins and altered
sex ratio (Maheshwari 2016)




Pre-term delivery

Two separate meta-analysis of observational studies
have confirmed that IVF pregnancies from blastocyst
stansfer were associated with a higher risk of
premature labor. 95% Cl less than 37 weeks 1.27 (1.22-
1.31) and very preterm labor less than 32 weeks 1.22
(1.10-1.35). (Maheshwari et al. 2013, Dar et al 2014)

These findings were not confirmed in one Australian
study. (Chambers et al., 2015)

Increased perinatal mortality

 Several studies reported significantly
higher perinatal mortality after blastocyst

transfer (Dar et al., 2014; Ginstrém Ernstad et
al., 2016; Martins et al., 2016)
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Risk of monozygotic twins

* |t is suggested that there is increase risk of
transfer of blastocyst stage (Luke et al., 2014)
with a pooled odd ratio of 3.04 (95% Cl 1.54-
6.01). The exact reason is unknown. (Chang
et al 2009).

Other studies confirmed this finding
(Franasiak et al., 2015)

Monozygotic twins

Over a period of 9 years, all clinical
pregnancies after single embryo transfer
(N=6096) were retrospectively analyzed for
the incidence of monozygotic twins which was
2.2% in all cases 136/6096. Blastocyst transfer
was associated with an odd ration of 2.7, 95%
Cl 1.36-5.34 (Mateizel et al., 2016)




Large for gestational age babies

This is a questionable issue. Zhu et al.,
2014; and Martin et al., 2016 suggest
that this happens in human and animals.
It could be due to a different culture
media. A study from De Vos et al., 2015
seems to refute this.

Congenital malformation

Dar et al (2014) reported that the odds of congenital
malformation were significantly higher for babies
born after embryo transfer at blastocyst stage (1.29,
95% IC 1.03-1.62).

|t was also repeated by Kallen (2010)

* Two large population based studies found no

increased rate of malformation (Chambers et al., 2015;
Ginstrom Ernstad et al., 2016)
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Altered male: female ratio

* Chang (2009) reported a male : female ratio of
1.29 (95% Cl 1.10 — 1.51).

* Several reports suggested the same findings.

Reasons of adverse perinatal outcome

* A possible explanation could be that extended
culture may trigger genetic and epigenetic
changes in trophodermal cells that can lead to
abnormal placentation and implantation.

(Rizos et al., 2002)
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Why do we still continue extended

culture?
* Most clinicians ignore:

—the percentage of patients who do not have
transfer as no embryos reached blastocyst
stage.

— Complications associated with blastocyst
transfer

— No higher cumulative pregnancy rate after
blastocyst ET per started cycle.

Conclusion

There is small (low quality) evidence of improved
pregnancy rate per cycle after day 5 transfer. However,
there is an extensive literature which shows no
difference in pregnancy rate between day 3 and day 5.

There is no significant difference in the cumulative
pregnancy rate between Day 3 and Day 5 embryo
transfer.

There are certain risk of blastocyst transfer.

The WHO idea of extended culture is to transfer one
blastocyst.
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Personal opinion

It is recommended to do extended
culture if you have four or more
morphologically good cleaved embryos
on day 3.

The Egyptian IVF Center
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What are we doing?

Pre-implantation Genetic Screening

Sjoerd Repping, PhD
Professor of Human Reproductive Biology
Director of the Center for Reproductive Medicine

Director Amsterdam Reproduction & Development research institute

S.Repping@amc.uva.nl

UNIVERSITEIT
VAN AMSTERDAM

am an!cr Jor reproductive medicine

Conflict of interest
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« | head a University based Center for Reproductive Medicine

« | have no commercial interests in assisted reproduction
— My salary is fixed
— MAR is covered by insurance for all Dutch citizens

Spinoza (1677) Ethica ordine geometrico demonstrata, Sackett (1986) BMJ




Should be perform PGS on all patients?

« Of course not on all patients!

Nearly all available data is in highly selected patient groups

What if there is only one embryo?

Not everyone can afford PGS

Unknown long term health effects of invasive procedure of PGS

Patients can and should decide for themselves

» But should be properly and fully informed....

am Q—— e e 108

It is all about outcomes

Cumulative live birth rate / woman

Fresh cycle ~ FRET-cycle(s) Surrogate
or
Embryo transfer secondary
Embryo cryopreservation outcome
Implantation measures

Miscarriage

Griesinger, HR (2016)
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It is all about outcomes

No common denominator: a review
of outcome measuresin IVF RCTs
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It is all about outcomes
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Cumulative live birth rate per woman

LBR per FET

Beware of the implantation rate’t Why
the outeome prramastes implancation
rate” should be abandoned from
Infertility research

Mo OF; A review
of outcome measures in IVF RCTs

B Wi % Sompin & et P B’
Dot & B, st Ay Vo'

Developments in IVF warrant
the adoption of new performance
indicators for ART clinics, - =
but do not justify the abandonment
of patient-centred measures

RERRRRREL]

!
Is
Cumulative live birth rate: time H
for a consensus? |

P e

Abha Maheitvwari'*, David McLomon’, ind Siladitya Bhattacharya®

ii

Wong et al. FS 2014; SART data

O o maliie

Meta-analysis PGS 2011
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Mastenbroek, et al., HRU (2011)
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PGS 2.0

a "_rg,--.m Tor reproductive medicine

Mastenbroek & Repping, HR (2014)

PGS 2.0

Ecl]ﬁt:gﬁing;egsghmmosome In vitro fertilization with single
screening and fresh embryo transfer euplmd h!aStOCVSt traHSfer:
significantly increases in vitro a randomized controlled trial
fertilization implantation and e e e e
delivery rates: a randomized
controlled trial

RESEARCH ARTICLE Open Access

Randomized comparison of next-generation =

sequencing and array comparative genomic

+ No data on FRET cycles hybridization for preimplantation genetic
screening: a pilot study

Zhihong Yang'", lames Lin', Joha Zhang’, Wal leng Fong®, Pe L”, Rong Zhao”, Xlachong Lu®

« All patients had a transfer

William Podein®, Yanging Kang” and faen Liu*

a 'ﬂ@-..w,f..r reproduclive medicine




Cumulative live birth rate per woman

» Exclusion of studies that
— do not report on outcome of FRET-cyles
— only report on patients who received a transfer

*  What is the chance of a live birth
per woman per cycle started?
— Exclusion of studies that report on PGS
with multiple OPUs for single ET

am Q e g 09

Cumulative live birth rate (one OPU per IVF)

PG§ Coatras Rana s wano
Evests Tots frents Telsl Weht M3 /ined %% C) M P, 980
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TEOUmouR R :
} PB - array cgh ngs
* U@ un daa -
» } cleavage - fish
} cleavage — array cgh ngs
} blastocyst - fish
} blastocyst - array cgh ngs
W) WO 67V [BSS, 104 *

am E“.f s e 18

Mastenbroek & Repping, preliminary Cochrane update
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Live birth rate per first transfer (one OPU per IVF)
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Rubio 2013 + 2017 (AMA - multiple OPU per IVF)

Cumulative live birth rate Live birth rate per first transfer

) ot s s e
ity o ebrengy  Frunin (gt Eowsn Vot e Mk Fumd, 9% T Pt
18 vt gy n

separate analysis as ‘multiple
OPU per IVF’ favors PGS group
by design

“ﬂ@,—f—vﬂm s g 19
Mastenbroek & Repping, preliminary Cochrane update

STAR

- STAR: day 5 biopsy, vitrification, NGS
— again implantation rate per transfer, not LBR/woman

Further study details as provided by llilumina, Inc.:

Primary Quicome Measures:
= Ongoing Pregnancy [ Time Frame: Gestational Age of 20 Weeks ]
Rate of ongoing pregnancy at 20 weeks gestation between patients who receved an embryo transfer in Groups Aand and B.

Secondary Outcome Measures:
« Fetal Aneuploidy Status [ Time Frame: Gestational Age of at least 10 Weeks |
Fetal aneuploidy status by matemnal cell-ree DNA (cfDNA) testing using verifi® prenatal test compared to PGS result and/or fetal karyolype if available.

Estimated Enroliment: 600

Study Start Date: September 2014

Estimaled Study Completion Date: June 2017

Estimated Primary Completion Date: April 2017 (Final data collection date for primary outcome measure)

am EWJM — 8
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STAR

* Randomization PGS vs no-PGS 1:1
» 588 eligible woman with a transfer
— 274 with PGS / 314 without PGS
— Thus more no transfers with PGS
» Ongoing pregnancies
— 136 with PGS / 144 without PGS
— PerET  49.6% (136/274) vs 45.9% (144/314)

WARNING!
— Per OPU 39.0% (136/349) vs 41.3% (144/349) ESTIMATES!
- FRET cycles not even included..... (10% no ET in control)
Munné, et al (ASRM 2017, 0-43) E : J

How should we inform patients?

« Chances of having a baby per woman
— PGS 1.0 will decrease LBR per started cycle
— PGS 2.0 almost no data, no increase in LBR -
perhaps fewer miscarriages
+ Secondary outcomes?

am E“ e e s 1B




Secondary outcomes: embryo transfer

* No transfer is more common in PGS cycles

— ESTEEM 27% Vs 9%

— Staessen 45% VS 14%

— Rubio 2017 32% VS 9%
A . B~

_—
i

™
T

Franasiak, F&S (2014)

Secondary outcomes: cryopreservation

«  Embryo cryopreservation is less common in PGS cycles

— Mastenbroek 0.3 VS 0.8

— Scott 2013 2.6 Vs 34

— ESTEEM 0.7 Vs 2.2

- RHbio 20172 13% Vs 52%
< b

7
;
\
N

an (@
2 percentage of cycles with cryopreservation
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Secondary outcomes: implantation rate

B

» Implantation rate is higher in PGS cycles .
~ Scott 80%  vs 63% ¥
— Yang 69%  vs 42% i
— Mastenbroek® 17% Vs 15% I
— Staessen 17% Vs 12% i -
— Rubio 53% Vs 28%
— ESTEEMP 18% Vs 11%

69.1%

a excluding transfers of unknown embryos
b aggregate of fresh and frozen embryos

Secondary outcomes: (FR)ET-cycles

« There appear to be fewer (FR)ET cyles in PGS (limited data)

— ESTEEM 0.87 Vs 1.41
— Rubio 2017 0.69 Vs 1.24
* Due to

— Less fresh transfers due to absence of normal embryos
— Less frozen transfers due to lower number of cryopreserved embryos




Secondary outcomes: time to pregnancy

» No effect on time to pregnancy (limited data!)

Supplemental Table 4: Number of transfers and time to pregnancy for a healthy

baby st home.

| PGD-A | Non PGD-A | p-ralue

ive Birth

Number of pregnancics at the first attempt 73 23 =

Number pregnancies alter transfer of cryopreserved | 1 10 5

embryos .

Mean time 10 ongoing pregnancy (SD, weeks) A 5E(45) | NS 1
=

"Mican number of transfer aticmpts (SD) [ 1003 13(04) | <o.0091 _
S

Days after Randomisation

am E Forreprodactis madiins

Rubio, F&S (2017), ESTEEM data (ESHRE 2017)

How should we inform patients?

* No increase in chances of having a baby
— PGS 1.0 will decrease LBR per started cycle

— PGS 2.0 almost no data, no increase
perhaps fewer miscarriages

« Secondary outcomes

More no transfer, less transfers
Less embryos cryopreserved
Higher implantation rate per embryo
No effect on time to pregnancy

+ High costs, invasive procedure......

am E. e g 18
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How do we inform patients?

ABOYT US - SLCCESS RATES -

Thaana cm hom-Coace Gocyes
M coRM e wn 28
- o
ey _— M ccAus
[ T-—
I “‘

™

http://www.colocrm.com, http://www.illumina.com

Live B Featen

am — .
- ontor Jor w.-n]m-lm madicine

How do we inform patients?

First: the baby!

Then the famous trustworthy professor

Then the (wrong) numbers

*  Who can resist?

aﬂ@-._}_.m Jor reproductive medicine

hitpz//www.illumina.com




How do we inform patients?

PGS 24 Chromosomes

% Improve your
reproductive success Have 8 successii pregancy and a haaty 0 omaly norma
rease in implantation rate: ith the ific W o :
e e St Employing PGS for aneuploidy
i e i chromosomaly screening in IVF can double
roscaind it e S e ongoing pregnancy rates.
USNg an array can ncrease the Data vemmary of cyche perfomad at V1 G 20713012 (wits o A PO

implantation rate 5

Reduction in miscarriage rate: in the general popuation, 20% of M dlinical
pregnancies miscarry and about hall are chromosomaly abnormal. Since PGS evaluates
rumerical changes in chromosome numbers and large chromosome imbalances, embryc 2 .

with chromasome abnormalities. wil not be translerred. Therefcre, especial, n high-ri .2 X higher Advanced matemal age
aroups, PGS reduces the risk of miscarmiage

Increase in the chance of delivering a healthy baby. Some pregnancies with
chromasome abnormalities will result in the birth of a child with multiple serious
anomalies. Therefore, PGS can increase the chance of delivering a healthy baby by
assisting physicians in identifying divomosomally healthy embryos for Iransfer. These
conditions can aiso be detected by charlonic vilus sampling (CVS) or amniocentesis late
during the pregnancy

Decrease in time 10 achieve a pregnancy: With mis approach, the time 10 achieve
healthy live-born decreases compared to a regular IVF cycle, avoiding multiple frozen
embrye transfers before the transfer of the mplanting emiryo

a ME.-..W Jor reproductive mediine

hitp://www.igenomics.com

How do we inform customers?

«  We try everything to make them buy our products
“No worries! You can trust us!”

a 'L'E—r"*u.n —
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Moral obligation

Responsible innovation requires making potentially risky reproductive
technologies the subject of research, ideally proceeding through the
steps of preclinical investigations, clinical trials and (long-term) follow-
up studies.

The liability in this is often left to the patient by means of ‘informed
consent’. But it is simply too easy to just hide behind the demand of the
patient. The problem here is that a patient could agree with being
treated with a technique of unknown effectiveness, but the clinician still
remains responsible for what he or she does.

a ME.-..W Jor reproductive mediine

Dondorp and de Wert, HR (2011)

Who benefits from PGS?

* The companies!

« In Vitro Fertilization (IVF)

IVF Package Fees Price
CCRM IVF Package (Starts at Lupron consult and ends after first pregnancy test) $§ 7,975

Fertility Laboratories of Colorado (FLC) $ 5105
South Denver Anesthesia Services $ 430

Medications (Paid directly to the pharmacy of your choice) $ 3,500 to 6,500 (approximate)
Total Estimated Cost of IVF Cyde $ 17,010t 20,010

- IVF with Comprehensive Chromosome Screening (CCS) $ 8975

IVF With Package Fees Price
CCRM IVF Package (Starts at Lupron consult and ends after first pregnancy test) 7,975
Fertiity Laboratortes of Colorado (FLC)
*CCS and ICST Inchuded

$

$ 14,080
South Denver Anesthesia Services § 430

$

$

_Medications (Paid directly to the pharmacy of your choice) $ 4,300 to 8,500 (spproximate)
Total Estimated Cost of IVF Cyde with CCS 27,285 to 31,485

« PGS/CCS at CCRM in 2013
— 3309 cycles * 0.85 (cycles with CCS) * $ 8975 = $ 25,246,675

amm-nw}..rr.-l-m.l'm.h'u medicine
http://www.colocrm.com, http://www.sart.org, Repping, Best of ASRM/ESHRE, New York (2015)




Who benefits from PGS?

*  The companies!
— 1/1/2013: $50.63

— 7/1/2017: $174.13

— 344% -

AVVAAV

1200
A A A ¥
v A AV ¥y
R
0

I I II 40m
T T T L T T T

a ME.-..W Jor reproductive mediine

www.marketwatch.com, lllumina Inc.
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Endometrial Scratching - Do we have enough evidence?
Yacoub Khalaf, United Kingdom

Contribution not submitted by the speaker



Hysteroscopy and
Salpingectomy before IVF -
how significant is the

evidence?
Tarek El-Toukhy

Consultant and Senior Lecturer in
Reproductive Medicine

Guy’s & St Thomas’ Hospital and
King’s College School of Medicine
Guy's and St Thomas' INHS| ACY

oundation Trus | R

Declaration

* No conflict of interest

Guy's and 5t Thomas' [\'/i59 ;
it ok Aty

S —
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Aim of Uterine Optimisation

| Enlarged
view

| of

| - catheter

| with 2

| embryos

| inside

Undisturbed,pinpode-bearing
functional endometrium
Guy's and st Thomas' 17 Donoso et al, 2007 P

................

Overview

» Technical feasibility of hysteroscopy
- Safety and diagnostic reliability

* Therapeutic effectiveness

Guy's and St Thomas’ -




Technical Feasibility

» Feasibilityof standard hysteroscopy:

96% in pre- and post-menopausal
population

97% in pre-menopausal population
(P=0.002)

Guy's and St Thomas’ INHS |
MMS Foundation Trust

4

Human Reproduction Update 1999, Vol. §, No. 1 pp. 73-81 o European Seciety of Human Reproduction and Embriology

Office mini-hysteroscopy E

R.Campo!, Y.Van Belle, L Rombauts, I Brosens and S.Gordts

Technical feasibility in 530 infertility

patlents Failures No. %
Pain B 0.75
Internal cervical stenosis 3 0.57
Insufficient visualization 5 094
Complications 0
Total 12/530 226
Qo e Tomer KNS ALC
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Safety

« Standard Hysteroscopy:
1% (16/1399) complication rate (SR of
17 studies)
van Dongen et al, BJOG 2007

Vaso-vagal attack in 13
False track in 2
Fundal perforation in 1

Guy” d St Th § ]
uy's and st Thomas' (/73 Ao

T

* Mini-hysteroscopy:

Table IV. Complications in 4204 conventional office
hysteroscopies (1982-1989)

o Complications No. %
0.16%] Fundal peroration

2
Prolonged vagal reaction 4
Epileptic insult 1
Infections 0
7

Total

R.Campo’, Y.Van Belle, L.Rombauts, I Brosens and S.Gordts

Human Reproduction Update 1999, Yol. §, No. 1 pp, 73-81

0.16




Uterine Abnormalities

Diagnostic accuracy of different methods

100

90

80

70

Diagnostic Accuracy=TP+TN/TP+FP+TN+FN

100

Lap/Hyst 3D US

SHG

High Accuracy
Method's

HSG

2D US

Saravelos et al, Hum Reprod Update, 14: 415-419, 2008

Guy's and St Thomas’ m

NHS Foundation Trust

;i

Saline hysterosonography

Figure 4: The sensitivity & sensitivity of SIS in the detection of all intrauterine
o ™

abnormalitics
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Saline hysterosonography

Figure 5: The summary receiver operating curve (sRQOC) of SIS in the detection of all
intrauterine abnormalities ¥

[ SROC Curve
ﬁ. o - e
e Symmetric SROC
o9 - AUC = 0 9705
SEWAUC) -~ 00108
= ° o = o9z08
o8 ’ SEQT)y=00172
[ ]
or o
-
-specficity

Therapeutic Effectiveness

« Studied in relation to a number of
pathologies

« Analysis limited to subfertile population

» Effectiveness is measured by restoration
of reproductive potential

Guy's and St Thomas® W25 -




Observer agreement in the evaluation
of the uterine cavity by hysteroscopy
prior to in vitro fertilization
J.C. Kasius '"*, F.J.M. Broekmans ', S. Yeersema?, M.).C. Eijkemans?,
E.].P. van Santbrink?, P. Devroey®, B.C.].M. Fauser', and H.M. Fatemi?*
10/
u.E " TR Table I Findings of the hysteroscopy performer at
& o8 [ 1 f real-time hysteroscopy.
[ T1} i
g 0z Findings Prevalence %)
_,::; Normal cavty 54 875
-onl Abnormal cavity 13 1
f § ; i Poiyp 2 12
< Myoma | 08
Adnesion 0 00
Figure | Level of s lec’
muummmme St 1 19
relation coefficient (equivalent of the overall weighted «) (Fleiss and Tota nr 100
Cohen, 1973). *For dagnosing the uterine cavity to be normal or
abnormal, dagnosing polyps and adh the Var agree- ‘i two cases more than ore abrormalty was deseced.
ment sgdicartly through disaussion (P < 0.01). Impossiok
mmﬂhm with ordinary statistics, as e
e g = f@)bshrﬁ

Overt and Subtle Endometrial Lesions
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Uterine Pathology

1- Endometrial polyps 11 -45% in

2- Uterine fibroids

3- Intra-uterine adhesions

4- Mullerian anomalies , RN .
5- Adenomyosis »“ ‘ 7
] :

(Olivera et al., 2003; Levi Setti, 2004; Urman, 2005; Campo et al, 1999; Hinckley and
Milki, 2004; Karayalcin et al, 2010; Al-Mazny et al., 2010; Fatemi et al., 2010 )

Guy's and 5t Thomas® m
NHS Foundation Trust

subfertile populatio

1- Endometrial Polyps

Post-injection

Guy's and 5t Thomas® INHS |
MHS Foundation frut




Prevalence of Endometrial Polyps

Table 2 Findings at hysteroscopy in 235 patiens
Uteine avity findings Croup1 Group2(n=31)
Privary inforilty (n=121) ~ Secondary inferlty (n= 108
Normal ) 1(455%) X (G68)
Polyps [_180148%) 16(155%) | 162)
Adbesions 1161%) LI 0
Fiboids 403 3 00%%)
Adesosandpolyps 0 ! 0097
Sepla 108%) 21%%) 1628)
S T e ane

Diagnosis of Endometrial Polyps

- Before starting IVF treatment

* During IVF treatment

Guy's and 5t Thomas' [\/i59 7
v vt Wt ALY

oundation Trus
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A-Endometrial Polyps before IVF

A Hysteroscopic Diagnostic
polypectomy hysteroscopy Riskratio
Events  Total Events  Tol M-H, Fixed, 95% C1
Perez-Medina et al. 2005 o4 107 b 108 *

Test for overall effect =4 51 (P<0.00001) o= :

[
N RERE

Favours no hysteroscopy  Favours hysteroscopy

Human Reproduction Update, Vol.16, No.| pp. 1-11, 2010
Advanced Access publication on September 10, 2009 doi:10.1093/hurmupd/dmp033

A-Endometrial Polyps before IVF

» Polypectomy prior to treatment:

- saves €728 - €6658 per clinical
pregnancy after Ul

- saves €6644 - €15,854 per ongoing
pregnancy after IVF/ICSI

Guy's and st Thomas' [IT7E5 Mouhayar et al., 2017 RBMOnline >

oundation Trus AN ——




When to start IVF after polypectomy?

100 -
90
80+
70
60 -
50+

G 40
% 30
20
10
o,

SSNN

1m 2-3m over 3m

Pereira et al, 2016 Fertil Steril, 487 patients in USA

Erylimaz et al, 2012, 60 patients <6m and 26m, no difference

Guy's and St Thomas 75 P

NHS Foundation Trust Ao

Endometrial polyps during IVF
Management of endometrial polyps incidentally
diagnosed during IVF: a case-control study  Vitrification
Table 2 - IVF outcomes for women with [group 1] and without
{group 2] an endometrial polyp.
Group 1 Group 2
[n =56 (n=112
Number of cocytes retrieved 75 (5-165) 10 (53-14)
Number of cocytes fertilized 55 (3-9.8] 5 (3-9.8]
Day of embryo transfer
Day 2. n (%] 3 (s 25 (221
Day 3, n (%] 36 (64) 63 (56)
DayS.n (%l 17 (30} 2% (211
Post-warming embryo survival, n [%] 182/171 (95) -
Post-warming embryo partial 155/162 (96)
degeneration, n [%]
Number of embryos lransferred 2 (2-3) 2 (2-3)
Number of good embryos translerred 11(0-2) 2 [0-2)
Clinical pregnancy rate’, n %] 35/56 (83) 46112 [&1)
Implantation rate, n (%] J6/16k (261 55/276
Pregnancy outcome
Live birth, n [%] 2 141 29 (24
Miscarriage/ectopic pregnancy, 10 (18) 13 (12
ni%l
Lost 1o follow-up 2 &[4
Guy's and St Thomas' W25 M
WHS Foundation Trus Yangetal REPRODUCTIVE BIOMEDICINE ONLINE 34 [2017] 28525 Smemimia
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B-Endometrial polyps during IVF

Do they reduce the success rate of IVF?

- Elias et al., J M | Gynecol 2015 (USA)
60 with untreated polyp(s) vs 2933 controls with
no polyps = similar live birth rate (LBR)

- Tiras et al., RBM Online 2016 (Turkey)
128 with untreated polyp(s) vs 128 matched
controls with no polyps = LBR 41% vs 40%

Guy's and 5t Thomas® [\[251 L |

Endometrial polyps during IVF

* Does the LBR improve «-
after polypectomy?

25 4

Ghaffari et al., 2016 EJOG *]
cohort study (Iran) 151
160 patients had polyp(s) |

/ \
58 removal 102 no TTT =1

Polypectomy No

LBR

Guy's and 5t Thomas' [\'/i59 ]

oundation Trus




Hysteroscopic polypectomy for women undergoing
IVF treatment: when is it necessary?

* Treatment should be individualised

— Number, size and location of polyp(s)
— Number and quality of embryos available

— Frozen embryo transfer success rate

Curr Opin Obstet Gynecol 2016, 26:184-190

Guy” d St Th . !I Z:B -
S I R Thcuay AL

2- Uterine fibroids

Type 0 submucosal fibroid

Intramural fibroid

Pedunculated fibroid
(in broad ligament)

Guy's and 5t Thomas' [\/i53 ]

oundation Trus
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fibroids cause infertility?

Tubal occlusion

Altered contracﬁmy |

Foreign body
Abnormal vascularity

Endometrial

inflammation Endometrial
atrophy

Moon et al, 2015; Lu et al, 2015

Fibroids and IVF outcome

Human Reproduction Update, Vol.13, No.5 pp. 465-476, 2007 doi:10.1093 /humupd /dmm013
Advance Access publication June 21, 2007

Fibroids and female reproduction: a critical analysis
of the evidence

E. Somigliana'?, P. Vercellini’>*4, R. Daguati’>*, R. Pasin'~, 0. De Giorgi'? and
P.G. Crosignani'*

! Department of Obstetrics and Gynecology, Fondazione IRCCS Ospedale Maggiore Policlinico, Mangiagaili ¢ Regina Elena,
Via Commenda 12, 20122 Milan, ltaly; *Center for Research in Obstetrics and Gynecology (C.R.0.G.), Milan, Italy;
*Universita degli Studi di Milano, Milan, ltaly

*Correspondence address. Tel: +39-02-55032331; Fax: +39-02-55185028; E-mail: paolo.vercellini@unimi.it

Guy's and 5t Thomas' [\'IZ5 o
e P

5 Foundation —




Fibroids and IVF outcome

Localization Number of Breslow-Day Common OR
studies included®  test (P-value) (95% CI)
Clinical pregnancy rate
Submucosal 2 0.92 0.3 (0.1-0.7)
Intramural 7 0.38 0.8 (0.6-0.9)
Subserosal 3 0.92 1.2 (0.8-1.7)
Intramural and/or 11 0.30 1.0 (0.8-1.2)
subserosal
All types 16 0.24 0.8 (0.7-1.0)
Delivery rate
Submucosal 2 0.79 0.3 (0.1-0.8)
Intramural 7 0.09 0.7 (0.5-0.8)
Subserosal 3 0.94 1.0 (0.7-1.5)
Intramural and/or 11 0.68 0.9 (0.7-1.1)

Guy's and 5t Thomas® m
MHS F Trust

oundation Trus

Human Reproduction Update, Vol 13, No.§ pp. 465476, 2007 A]:._;
Advance Access publication Juse 21, 2007 .

it e ppsa e

Cumulative probability of pregnancy after
myomectomy

o 4

o3 388883888
]
L
L
*x
Ld
$
'
L]
:
t
'

24

Mot O oRow-up

Figure 1. Cumulative probability of spontaneous intrauterine
conception (CPC) after myomectomy using the Kaplan and Meier

method (time 0 is the date of the myomectomy ).

Guy'sand st Thomas' [IZE  Fauconnier et al., Hum Reprod 15:1751-7, 2000 >

oundation Trus

A ——
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2a- Submucosal Fibroids

S R ——

Submucous fibroids <4cm

Surgery Expectant
management Risk ratio
Events  Total Events Total M-H, Fixed, 95% CI
Casini et al 2005 n 52 9 M _._

Test for overall effect 2«1 86 (P=0.06) |

!
| | |
00 01 1 10 100

Favours expectant  Favours surgery

Human Reproduction Update, Vol.16, No.l pp. 1-11, 2010
Advanced Access publication on September 10, 2009  doi:10.1093/humupd/dmp033

- "% W

e @ L]




Larger submucous fibroids

204 women with infertility and submucous fibroids
randomised to either

101 hysteroscopic
myomectomy

103 diagnostic
hysteroscopy

: Follow up for 1 year !
CPR 63.4% CPR 28.2%

RR-2.1, 95%Cl 1.5-2.9

L ]
Shokeir et al, 2009 Fertil Steril éS.‘.{

2b- Intramural fibroids

Guy's and S5t Thomas' [\'/i53 7
e ALo
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Fionnn Reproduct ,‘“ulgm. Reprod. Advance Access published June 21, 2006 oo =

The effect of small intramural uterine fibroids
on the cumulative outcome of assisted conception

Y.Khalaf'?*, C.Ross*, T.El- Toukhvl R.Hart, P.Seed"** and P.Brande!

"Assisted Conception Unit, Guy's and St. Thomas' Hospital NHS Foundation Trust, *Department of Wormen's Health, King's College
London, UK. *Department of Obstetrics and Gynaecology, University of South Perth, Perth, Australia and “Division of Reproductive
Health, Endocrinology and Development, King's College London, UK

*To whom correspondence should be addressed at: Assisted Conception Unit, 4th Floor Thomas Guy House, Guy's Hospital,

St Thomas Street, London SE1 9RT, UK. E-mail: yakoub khalaf@ke] ac.uk

BACKGROUND: This study aimed to evaluate the effect of small intramural fibroids on the cumulative pregnancy,
ongoing pregnancy, live birth and implantation rates after three IVE/ICSI attempts. MIETHODS: The first three
treatment cycles of women enrolled for IVE/ICSI over a 12-month period were analysed. Only patients with small (<5 em)
intramural fibroids not encroaching upon the ial cavity were included in the fibroid group. Cox's hazards
regression was nsed to estimate the hazard ratio (HR) associated with the presence of intramural fibroids.
RESULTS: During the study period, 322 women without fibroids (control group) and 112 women with fibroids

(study eroun) underwent 606 IVEICSI cveles. The oreenancy. onsoine nresnancy and live birth rates in the study

aQ |4 4 s [ MO O

e

No fibroids, <40

. I [

Fibroids, <40

L '_},_____--*
- -
" h’_’—" {
E

No fibroids, >=40 Fibroids, >=40

OPR 1

Cycle no.

Difference between groups is significant (P = 0.017)

Guy's and 5t Thomas” [INHS |

NHS Foundation Trust




Effect of small I/M fibroids on IVF outcome

Revew: Fibroid rrirs-mural
Comparison: 01 Fibroid intramural
Outcome 02 Pregrancy Outcome

Sty Fbrod Costrd R (fed) Weight R (fed)
of sub-category '] 1 95% CI % 5% 0l

Stoval 1998 34/91 48/91 —a— 9.91 0.71 [0.51, 0.93]

Rinehart 1999 §/i4 /34 —l— 1.45 0.73 [0.36, 1.34)

Dietterich 2000 5/9 711 —_— 1.30 0.87 [0.42, 1.82)

Healy 2000 9/51 58/313 —— 5.67 0.56 [0.30, 1.04)

Surrey 2001 s 1917327 . 14.40 0.87 [0.68, 1.11)

Check 2002 /el 8/69 e 5.62 0.82 [0.53, 1.29)

Yarai 2002 16/73 90/324 b 6.84 0.79 [0.49, 1.26)

Aboulghar 2004 10/33 36/100 —— 3.69 0.84 [0.47, 1.50]

Oitvera 2004 110/245 117/248 -+ H®.1 0.94 (0.78, 1.14)

Wang 2004 29/48 4 —a— 5.64 1.27 [0.91, 1.78)

Klastsky 2007 22/69 149/278 —— 12.3% 0.59 [0.41, 0.84)

Nejad 2007 20/94 42/184 —— 5.87 0.93 [0.68, 1.49)

Vimercafi 2007 4/3L §7/208 —_—— 3.09 0.44 [0.18, 1.19)

Total (5% C1) 903 a4l ¢ 100.00 0.82 [0.74, 0.91)

Total events: 322 (Fibroid), 805 (Control)

Test for heterogensty: Ch = 15,85, df = 12 (P= 0.20), F = 243%

Test for overal effect: Z = 367 (P = 00002}

1 0z 05 1 2 5 W
Guy's and St Thomas' [T 7
et Abna i Sunkara et al., Hum Reprod 2009 =

Fibroids that do not distort the uterine cavity
and IVF success rates: an observational study
using extensive matching criteria

Table 2. Climcal pregnancy and live bisth rates of women with fibroids (cases) and their matched controls

Group Outcome Controls Cases Odds ratio (95% CI) P
niN (%) niIN (%)

Al Chrvcal pregnancy 139/326 (42.6%) 53/163 (32 5%) 062 (041-0%4) 0.03
Lye hth 125/326 (37 49 LG (26.9%) NSAIDAR 0 IR o0
1 fibeeid Climical pregnancy 58/138 (42%) 29/69 (42%) 1.00 (C.55-1.83) 1.00
Lve brrth S2/138 (37.6%) 22/69 (31.8%) 0.77 (041143 0.41

2+ fibroids Clinical pregnancy B1/188 (43.1%) 24/94 (25.5%) 0.42 (0.23-0.79) 0.003
Live irth 73/188 (38.8%) 2U84 (23 4%) 047 (0.26 0.83) 0.01
Fibrowds <30 mm Chmeal pregnancy 967214 (44 8%) 421107 (39.2%) 0.77 (0.47-1.27) 03
Live turth B6/214 (40.1%) 34107 (31.7%) 067 (0.40-1.12) 0.13
Fibroids 230 mm Clirecal pregnancy 43112 (38.3%) 11756 (19.6%) 039(C.18 084) 0.02
Lve birth 39/112 (34.8%) 10756 (17 8%) 041(0.19.089) 0.03

[ Day-5 trarster CTincal pregnancy DIZZUR9 5% S0 0G63%)  UseW3s 0% GOZ |

Live birth 967220 (43 6%) 341110 (30.9%) 0.58 (0.35-0.94) 0.03

Guy's and 5t Thomas' 253 - ét.}

W5 endtion Tt BJOG 2017;124:615-621. o
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Effect of Myomectomy

BULLETTI et al.: EFFECT OF MYOMA REMOVAL ON IVF 87

TABLE 2. Effect of surgical removal of myomas on IVF success rates

Cumulative pregnancy rate Delivery rate Abortion rate
N (% cases) N (% cases) N (% pregnancies)
Group A 28 (34) 21 (25) 8(7)
Group B 13(15) 10(12) 3(4)
P <05 <05 Not significant

Note: Group A included patients who underwent IVF after surgical removal of their myomas
(N =84). Group B included pauenls who underwent IVF without surgical removal of their myo-
mas (N = 84). Subjects with fiproids were those who had one to more than five fibroids subsero-

sal and intramural with at leagt one larger than 5 cm in diameter.

Guy's and St Thomas' [['[7 5 é_‘:";_

NHS Foundation Frust

Simple Guide

1. Submucosal fibroids cause sub-fertility & miscarriage:
- warrant hysteroscopic removal

2. Fibroids distorting the uterine cavity are likely to
impair reproduction: - warrant removal

3. Intramural non-cavity distorting fibroids could impair
fertility, but evidence of benefit after removal is
inconclusive (if over 5cm, may warrant removal)

4. Subserosal fibroids: - probably don’t warrant removal

Guy's and 5t Thomas' [\'[75 P

NHS Foundation rust AN ——




3-Intra-uterine Adhesions

Table | Defined clinical categories to describe the extent and degree of intrauterine adhesions (IUAs) after miscarriage.

Clinical American Fertility Society  European Society of European Society of Gynecological March,
category (AFS), 1988 Hysteroscopy (ESH), 1989* Endoscopy (ESGE), 1995 1978
Moderate Stagell Stage I, Haor Il Stage l, lla or l Moderaze
Severe Suge lll Stage lla, b or IV Stage IV, Vaor Vb Severe

The European Socety of Hysteroscapy (ESH) was adopted by the European Socetyof Grecological Endoscopy (ESGE) i 1995.
Guy'’s and 5t Thomas” INHS | /Ll:q.}

NHS Foundation Trust

Treatment of Uterine Adhesions

SUPPLEMENTAL TABLE 1

* No randomised trials Study outcomes on restoration of healthy uterine anatomy and
resumption of healthy menstrual pattern after surgery for
Asherman syndrome.
. First author and Successtul restoration of
* No controlled trials reference Year N healthy uterine anatomy (%)
Fedele (14) 986 21 625
1 1999 31 516
Tvpicall I Fermandaz (16 2008 71 a6
ypica ){sma
case series (5-75) restored (%)
14) 1986 21 67.7
Valie (18) 1988 169 88.2
Pabuccu (29) 1997 34 81.0
+ Very few studies >100  Zoin 96 & o
h Yasmin (20) 2007 20 96.0
patients Thomson (21) 2007 30 815
Robinsen (22) 2008 24 95.0
Hanssede. of Ashs surgery. Fersi Steed 2015,
Guy's and St Thgmgs' INHS | ,Lt._}

A ——
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Prevention of adhesions recurrence

* Insertion of IU balloon or IUCD for 1 week
« Anti-adhesion Barrier Gel

» Estrogen for 4-8 weeks

» Second-look hysteroscopy in 4 weeks

Guy's and St Thornas INHS | é_‘:";_

Foundation frust

Randomized, controlled trial
comparing the efficacy of
intrauterine balloon and intrauterine
contraceptive device in the
prevention of adhesion reformation
after hysteroscopic adhesiolysis

Hiao-Ha Lo, 4.5 * Feng Zhou, M.Med.,” Min-Ling Wei, M.Med.,” Yang Yang, M.Med..* Ying Li, M.B., B.5.,
T Ui M.D., Ph.D." and S50ng.¥ing Zhang, M.D.. Ph.D.~

TABLE 2

| ==
: e Comparison of the incidence of intrauterine adhesions reformation
UazaTmmmih | and the reduction of adhesion score at the secondook
’ B Pa— hysteroscopy between the intrauterine balloon and IUD groups.
i Varisble Balloon  IUD  Palue
’ [mwuwwm ”nmmu\f-m: | mm@o’ l P |
i | No 51000 52065 | NS
2 [ b=k " Yes 30 B3
s Pt om0 Medien reduction of ABS score®  70-12)  7(0-12) NS
| | Mo ecenagel, et ey
- e [ v | " Medan 5% corfdece ienal Mam ey Ut %)

Lin. Intrautenine achesion reformation. Fersl Sterd 2015.

Fier CHFY, i T ML, OO, Bl 4n0500 Of il i T Bty i Come e pmer v
L s o e o 7




Anti-adhesion Gel: the evidence

Gynecol Surg (2014) 11:113-127
DO 10.1007/%10397-014-0832-x

REVIEW ARTICLE

Anti-adhesion barrier gels following operative hysteroscopy
for treating female infertility: a systematic review
and meta-analysis

Jan Bosteels - Steven Weyers - Ben W. J. Mol -
Thomas D"Hooghe

Fig.12 Any anti-adhesion gel Anygel  Nogel Risk Ratio Risk Ratio
versas 1o gel, outcome 3 AFS  _StdyorSubgroup _ Events Total Events Total Weight M Random, 5% 01 N-H, Random, 6% 1
1988 stage Il (moderac) or stage.~ Acunzo 2008 0 6 10 13 N2 oo T
111 (scvere) adhesions af second- i Spiezio Sardo 2011 13 112 8% 036[007. 182 —
look hysteroscopy Guida 2004 17T on owoaAnm wpeanm T v
Pansky 2011 10 3 1oam oajsaee T v
Total (95% C) % 53 1000%  025[010,067) E
Totl ovents 3 @
Hetsrogenety: Tac? = 0.00: Ch# = 102, f = 3 P = 0.60) P =0% bt
Tt overaleect 2= 276 P = 1006 WAL L NN

Favours any gel Favours no gel

Guy* d 5t Th A NHS | >
s Mt s Ao

Overall Treatment Outcome

» Pregnancy rate 30-50%
» Live birth rate 10-35%

« Poor prognostic indicators:
- Adhesions obliterating both ostia
- Age >35 years
- Amenorrheal/oligomenorrhea
- Abnormal ultrasound appearance
- Reformation of adhesions at 2"d look

Gy wne 42 Tvamar’ (135S
Goldenberg et al., : Roge et al, ; Pabuccu et al, 2008; Yu et al, 2008; Thompson !ktd
et al,2009; Capella-Allouc et al., ; Zikopoulos et al., ; Bhandari et al, 2016 Femmreyiomiich
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4- Mullerian Duct Anomalies
TABLE 1 e e
AFS classification of patients based on the anatomy of the - S S
female genital system, especially uterine anatomy. b 10 r;n-u-m .
Class|  Hypoplasaand  (a) (\;dml {b()mmrmw: : [‘m‘:“m,m‘:’“
Classll  Unicornuate {a) Communicating, ’ :.',““’""".,,,..._.,_.“
[b]nmnmuiuﬂm. )
: (c) no cavity, (d) no hom & [V Srus uroganiets
Class Didllphys (middie confluence), [3] sinus
Class IV Bicomuate (a) Partial, (b) complete ol e AU T o
oV Aiade BRSO comuiot B
ClassVIl  DES drug-related see z ﬁm
ieral aresa/aplasa,
EDITOR'S CORNER : et
Uterus (U) 0 Normal
b s St
Congenital malformations of the female genital tract: )
the need for a new classification system 2 W"“’“‘"“’ .
Grigorls . Grimbicis, M.D,, PRD." and Rudi Carepo, MD." + ) R L o e
Quyyand s Thomse (IS AL

]
. TN EErEETETEE Ul Dysmomphicuterus & Tshiosd a | seeons
v} .:': Q| Dousie homef conr
W Septateuterus ::::: O | Uil covical scles
o | Govesl inis
B Bcorporeal uterus :"Ilm [
e 1 Lo ihes 1 Lop B (3 it L] horrs ged
T B U e eeenon T iy
Icommuncating of met
o D B Wt rubrercary vty om —%
ot vty 0 b 9| eprein
U5 Aglstic WS udeeriary oty  p—
watens ol "
L __l_
B Wit rnercary oty 15
mm-—a:ré L

Ly WPl ey LNP e v b Wl ey

U Unciassified mall
v

Guy's and 5t Thomas" 78 uman Reproduction, Vol.28, No.8 pp. 2032-2044, 2013 v

NHS Foundation rust AN ——




Human Reproduction Update, Vol.14, No.5 pp. 415429, 2008 dou: 10,1093 bumwpd / émnl 1 §
Advasce Access publication Juse 6, 2008

Prevalence and diagnosis of congenital uterine anomalies
in women with reproductive failure: a critical appraisal

Sotirios H. Saravelos', Karen A. Cocksedge' and Tin-Chiu Li'?

Toble XIL Coegertalvienae somsabex: pemedage of sebtypes i e popultion gy

Nt Moste, 3 Vot Dikphp 3 Bomse®  Sod AnkS
G e pe2) - 4 0 i m M
Wetkms) | 0 1 1 10 i) W]
R (e=13) . 2 0 8 % [

"Dut bscd oy e s s in 22 ppropae clascation of e congail e anvly yps
Guy’s and 5t Thomasi INHS | é_‘:_‘é

NHS Foundation Trus

Septate/Subseptate uterus
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Uterine Septum

« No randomised trials ' “a
* One controlled trial .

» Case series typically with N<50

Guy's and St Thomas' INHS |
NHS ]

Foundation Frust

Uterine Septum

Resection

Mollo et al, 2009 Fertil Steril

 Higher live birth rate after septal
resection (n=44) compared to controls
(n=132)

34% vs 19% (P<0.01)

=




Uterine Septum

Resection

Table 2: Literature on pregnancy rates and live birth rates after hy uterine 1. in women with septate
uterus
Author Year Patient Uterine Patent Pregnancy Uve birth rate
number mal- characteristics rate
formation
Venturcli et al. [13) 2002 141 ws Infertilty; AM Farian (52 6141 (3PWE
T4 ongoing
Danaot et ai [14] 2003 o cus 20 P 33 AME16LM 8721 (3N -
13723 (3%
1016 (00w}
sakiel o1 a1 [15) 2004 an cus P RM: LM and BT 18731 (38%) 11 (38m)
Hobett-Caines ot al [20] 2006 26 cus. ntertil ty, HAL 21726 (80w} 15576 (57
Pace et aL [16] 2008 ] s CUS P RM: PT 30/40 (75%) 25/40 (BT
Colacurci et al. [21] 2007 s cus imtarmaiiny S35 (739%) 82135 (60%
Coladura et 120 199 &9 Us Cus PL A 46/89 (B8%) 3669 (32%)
4 5ngaing
Saygill-Yimaz et al. (23] 2003 361 s PL R 1807361 (49%) 1247361 (349
Pabugcs & Gomel (24] 2004 &1 cus » 25461 (419) 1861 29%)
Valle RF (26] 1996 124 cus aw 1017124 (B1% 911124 (3%}
Ozgur etal (1] 2007 ne ws wF 571119 (47 517119 (a2
Marabini et ol (271 1994 a0 cus Ittty AL 19726 3% 13726 (5oL
4 ongoing
Kupesic & Kurgak (28] 1988 ne cus tntarmiiiny Ser1ve (50w a1 1s (a1
Porcu et al [29) o000 63 cus v 45/36 (BOw) A3 (S0%)
Guaring et al (311 1909 33 cus P R 18733 (319} 16733 1A%
Wang et al (30] 2008 25 cus P and Si; R 13723 (S6m)
Malle et al [17) 2009 a1 cus - 17744 (38%)
1587 IUS; CUS - B9
"

()
60%)
T — o —
Guy’s and 5t Thomas’ m

NHS Foundation Trust

When to Resect a septum?

Relevance of Uterine Subseptations
What Length Should Warrant Hysteroscopic Resection?

Laura Detti, MD, Holly Hickman, MD, Roberto Levi D'Ancona, MD, Alicia W. Wright, MD,
Mary E. Christiansen, MD | ynrasound Med 2017; 36:757-765

ROC Carve

26mm

1 - Specificin

under the curve (AUC)= 0.763; /= 0.002
subseptation lengih in the 42 subjects who had
surgical resection
Reference variable — postoperative difference in cavity
width: <7.0 mm; >7.0 mm.

Guy's and St Thomas’ m

WM Foundation Trust
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Subseptate and Arcuate Uterus

Reproductive outcome after IVF following hysteroscopic
division of incomplete uterine septum/arcuate uvterine anomaly
in women with primary infertility

M. Asuzep'?, G. GHourag’, O. ABuzeiD’, M. MmwaLLy’, M. Asirar"?, M. Diamonp*

Table IIL. — Comparison of the best reproductive outcome among all the cycles (fresh and frazen) between group 1 and group 2.

Group | Group 2
Number of patients 156 19
Number of cycles .
Cumulative clinical rate per cycle* "
e e, ey [ Pt = twins
Cumulative delivery rate per cycle**
Cumulative clinical pregnancy per patient ¢ i s
Cumulative delivery Rate per patient § = == | sm wGow2
Miscarriage rate -" =
Multiple pregnancy rate - 7
wmm Full term birth Preterm birth Seubl':‘:t.e:m
Guy’s and St Thomas’ INHS Facts Views Vis Osoyn, 2014, 6 (4): 194-202 ALY

5- Adenomyosis

increased myometrial vascularity

Guy’s and St Thomas' ['[751
Ll Lo AL




Adenomyosis and IVF Outcome

L

Bource Vour FRBENCI  Aderorpas o adercrryom.
Creang ot st e 130 @ 245 e e
Maubon of sl 0% —— 041 @I OTY) Yo nna
Mpsovc o 2000 090 @AL 157 U 0%
Conteto ot ol 20m LI L 1307 svies
Youm ot 201 - 080 @08, 095) eavIT 2
Batesier ot o 2002 037 @S, 00 4 £
Soten ot 2002 eso@aL 1an) 4 oazss
Thar and Tremeten 2012 053 @29, 008 8 Tnrs
Oversl (equared = 56.8%. p = 0.023) E 072 .55, 09%) 122004 2enaee
o ®» 5 1 1
Figure2 K g indih and 95% (Clg)
cinical pregnancy in infertile women with or rgoing VFACSL 95% Cls; b sdy-specific

human
reproduction

Gur ane 1 Tomar (155

Human Reproduction, Yol.29, No.5 pp. 964-977,2014 .
f....x.....—u.

Optimisation Options

Long down-regulation protocol and FET CinExReprod Med 2016,43(3):169-173

. —
[ Vo

'
Lang omomcen t
A o rare —_— e man van e -
Gt sant et . wa sunma
St (S et = 6.0 p = .00 e P - [Re—
Ao e
e wore —— D e B e
T - oy - P e
Lo wora e e an e romise
Tt ot Vot BONE P rars
S o = 4 5 5 -_— S — i
o
Crang = - o rm e s e [
m—— o — earmen o e —
St o= PRI B 004T)  — smmanam e sare
Ovset ampenras = 88.4%. 5 = 0053 <> errmss s e wsaroms
S TE s e b e s s e i

Table 2.C

Mo of cycles 70
Ne. of transferred embryos. 34205
Clinical pregn

Miscarriage rate S/70@.)

29209
915 (25.7)
5735(143)

32+08
10/23 (43.5)
3/23(13.0)

1%

29211
7/20 (35.0)
3/20(15.0)

G586
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Routine Hysteroscopy Before IVF

Outpatient hysteroscopy and subsequent IVF
cycle outcome: a systematic review and meta-
analysis

Pooling the results of five studies showed
benefit from outpatient hysteroscopy in
improving pregnancy rate in the
subsequent IVF cycle
(RR 21.75, 95% CI 1.51-2.03)
@nlinc Yol 16.No 5. 2008 712719

Guy's and St Thomas' [\/159 7

oundation Trust

Biological explanation

+ lIdentification/Correction of uterine pathology

» Facilitate future transfers
(CX dil., direction and depth)

(Groutz et al., 2007, F&S; Pabuccu et al., 2005, JMIG)

* Endometrial injury / stimulation

(Barash et al, 2003; Raziel et al, 2007; Zhou et al., 2008 — all F&S)

Guy's and 5t Thomas' [\'/159 ]




Hysteroscopy in recurrent in-vitro fertilisation failure (00)
(TROPHY): a multicentre, randomised controlled trial

Tarek E/-Toukhy, Rudi Campe, Yacoub Khalof, Carla Tabanelli, Luca Gianaroli, Syivie S Gordts, Stephan Gordts, Greet Mestdagh,
Tonko Mardesic, jan Vobori{, Gian L Marchino, Chiara Benedetto, Talha Al-Shawaf, Luca Sabatini, Paul T Seed, Marco Gergolet, Grigoris Grimbizis,
Hoda Harb, Arri Coomarasamy THELANCET-D-15-08731R2

Hypothesis: Does performing an OPH prior to starting an
IVF cycle improve the LBR after 2-4 failed IVF cycles?
Population: Women under 38 years, Failed 2 - 4 IVF/ET
cycles, Normal TVS of cavity

Intervention: Saline OPH (2.9mm) cycle before IVF
Control group: No hysteroscopy

Primary outcome: LBR / cycle started g s 5

Recruitment Results

[ 750 approached J

48 declined
702 randomised

[ 350 = OPH } [ 352 = No OPH }
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Hysteroscopy findings

» Endometrial Cavity: 11% abnormality rate (34)

» Treatable abnormality: 16 Non-treatable: 18
— Arcuate (dysmorphic) uterus: 15
—Endometrial polyp(s): 8

—Partial septum: 5 - 15 had surgical treatment:
_ ' 7 conceived

—Hemi-uterus: 3 - 19 had no treatment:

—Submucous fibroid: 2 7 conceived

—T-shaped cavity: 1

IVF Outcome: ITT Analysis

40
35-
30
25

20 £ OPH
15

0 Bl No OPH
% 101

Pregnancy Clin Live birth Implantation
Rate Pregnancy Rate Rate
Rate

Do




IVF Outcome: ITT Analysis

%

Guy's and 5t Thomas® m

O OPH
H No OPH

Pregnancy Clin Live birth Tmplantation
Rate Pregnancy Rate Rate
Rate

-
-
IVF Outcome: ITT Analysis
group Cor group Risk ratio (95% CI)

Rates per participant

Pregnancy 38w (133/350) 39% (136/352) 097 (0-72-1-32); p~0-86

Clinical pregnancy 35% (121/350) 33% (116/352) 1-08 (0-79-1-47kp-0-65

Livebirth 29% (102/350) 29% (102/352) 1-0 (0-79-1-25). p=0-96

Rates per participant receiving embryo transfer

Pregnancy 42% (125/301) 44% (128/290) 094 (0-78-1-13). p~0 52

Clinical pregnancy 38% (114/301) 38% (110/290) 099 (0-81-1-22): p=0-99

Livebirth 32w (95/301) 33% (96/290) 0-95 (0-76-1-20): p=0-69

Per par ing a top lity embryo

Pregnancy 45% (104/232) 46% (109/236) 0-97 (0-80-1-18): p=0-77

Clinical pregnancy 42% (97/232) 42% (98/236) 1-01 (0-84-1-21); p=0-99
Livebirth 35% (82/232) 36% (B6/236) 098 (0-81-1.24): p-0-B1
Outcome data are % (n/N).
Table 4: and livebirth

RR (95% Q) Weight (%)
Guy's and St Thomas' (London, UK) —_— ©-90 (0-60-1-34) 3003
Burmingham Women s Hospetal {Birrmengham, UK) — - 152 (0-79-2-91) 10-56
LIFE (Lewven, Belgium) _ 1-13 (0-48-2.63) 7-85
GIFT (Cenk. Belgium) e 100 (0 47-21%) 983
Barns and The London School (London, LK) —_— 156(079-309) 830
The Sanatorium Pronatal (PFrague, Crech Public) - © 80 (032-203) 758
University of Torino (Torino, italy) 062(0-24-1-61) 835
SISMER (Bologna. ltaly) - ©79(043-145) 1752
Overall (I'=0-0%. p=0-617) <> 100 (0-79-1-25) 10000
T T T
o-25 o5 1 z 4
Favours no hySteroscopy  Favours Nysteroscopy
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Hysteroscopy before in-vitro fertilisation (inSIGHT):

a multicentre, randomised controlled trial

Janine G Smit, jenneke C Kasius, Marinus | C Eijkemans, Carolien A M Koks, Ronald van Golde, Annemiek W Nap, Gabrielle ] Scheffer,

Petra A P Manger, Annernieke Hoek, Benedictus C Schoot, Arne M van Heusden, Waiter K H Kuchenbecker, Denise A M Perquin, Kathrin Fleischer,
Eugenie M Kaaijk, Alexander Sluijmer, Jaap Friederich, Ramon H M Dykgroaf, Marcel van Hooff, Leanie A Louwe, Janet Kwee, Corry H de Koning,
Ineke C A H janssen, Femke Mol, Ben W | Mol, Frank | M Broekmans, Helen L Torrance

www thelancet.com Vol 387 June 25, 2016

group diate VF group  Relative risk palve
Ongoing pregs - 8 of follow-up 208 (S7W) 200 (54%) 106 (0-93-1:20) 045 I
Fint oycle® 93 (@7W:n=348 104 (30WEn=349  090(071-114) 037
Second oycle 4B (22%); n=214 46 (22%); n=205 1.00 (0-70-1-43) 100
Third cycle 24 (23%) ne111 17 (17%): n=112 142 (0-81-2.50) o2z
Fourth cycie 6 (2%): n=26 4 (19%) n=21 1.21(0-39-3.74) 074
Fifth cycle 208%) 7 0(O%):nmd NA
Tri=vers’ 1.0 1 A
[mw 211.(57%) 203 (54%) 105(092-119) 045 '
e TrrTOYTeny Srrooreny e etror e
Concention mathod of Ivebirths 063
Matural 29/209 (14%) 25/200 (13%) - -
IVF and ICSI fresh 140/209 (67%) 133/200 (67%) - =
IVF and ICS1 frozen 34/209 (16%) 39/200 (20%) - -
W eydet 6209 (3%) 21200 (1%) - -
Unknown o 1/200 (1%) - -
Time ta pregnancy leading to livebirth (days)§ 161 (87-332) 141 (83-286) 052
Gestational age (weeks) 39(22) 3923 083
Birthweight () 3367 (599) 3331 (661) - 047
Data are (%), N (%), OF mean (SB). VF=i Icsi e include
tof e inown R in the
~ e ah pehmteriey egisbineg a1
Table 2: Pregnancy data per woman

100

40—

20

Cumulative pregrancy rate leadingto livebirt h (%)

—— Hystercscopy group
—— Immediate IVF group

Hysteroscopy before in-vitro fertilisation (inSIGHT):
a multicentre, randomised controlled trial

Janine G Smit, Jenneke C Kasius, Marinus | C Eijkernans, Carolien A M Koks, Ronald van Golde, Annemiek W Nap, Gabrielle | Scheffer,

Petra A P Manger, Annemieke Hoek, Benedictus C Schoot, Arne M van Heusden, Walter K H Kuchenbecker, Denise A M Perquin, Kathrin Fleischer,
Eugenie M Kaaijk, Alexander Sluijmer, Jaap Friederich, Ramon H M Dykgraaf, Marcel van Hooff, Leonie A Louwe, janet Kwee, Corry H de Koning,
Ineke C A H janssen, Femke Mol, Ben W | Mol, Frank } M Broekmans, Helen L Torrance

wwwihelancet.com Vol 387 June 25, 2016

HR 1.06, 95% C1 0-88-1.28; log-rank p=0-55

T
o 2
Number at risk

Hysteroscopy group 369
Immediate IVF group 373

347
350

T T T

4 6 B 10 12
Time after randomisation (months)

291 254 237 219 200
291 254 232 219 204

T T

T
14

182
195

75
184

160
73
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Evidence into Routine Practice

- Significant difference (p-value AND 95%Cil)

« Biological plausability and clinical sense
H Evers, 2016

. Methodological robustness

. Reproducability

Guy's and 5t Thomas' [\/159 b

Conclusions

+ Optimisation of the uterus before IVF improves outcome

* Resection of endometrial polyps and submucous fibroids
before IVF improves outcome (Level I)

* Hysteroscopic adhesolysis and metroplasty may improve
IVF outcome (Level li-lll)

* There is yet no agreement on management of adenomyosis

* Routine hysteroscopy doesn’t improve IVF outcome

Guy's and 5t Thomas' [\'/i59 7
N e Wanditw ek ALC
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In vitro embryo culture, what have we learned?
Magdalena Zernicka-Goetz, United Kingdom

Contribution not submitted by the speaker
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Mitochondrial Donation and

Reproduction
Do we really know what we are doing?

Cell

Mitochondria

Peter Braude PhD FRCOG FMedSci
Emeritus Professor of Obstetrics and Gynaecology

Division of Women’s Health

& King’s College London

Mitochondrial DNA

Conflicts statement

I have no commercial relationships with any companies
or clinics involved with IVF or Mitochondrial Donation

I served on the Nuffield Council of Bioethics working
group on the ethics of novel techniques for the
prevention of mitochondrial DNA disorders

I served on the HFEA independent expert scientific
advisory panels on methods to avoid mitochondrial
disease

I am an external adviser to the Singapore National
Bioethics Committee




Learning Objectives

1. Explore what we know about mitochondria and mitochondrial function, including
understanding concepts of mitochondrial replication and the mitochondrial bottleneck.

2. Understand the genetic causes of mitochondrial diseases.

3. Explore and understand the concept of heteroplasmy and why this makes a difference to
the expression of mtDNA disorders, and in prenatal and preimplantation genetic diagnosis

4. Review the options for avoidance of genetic mitochondrial disease including PGD, and the 3
types of mitochondrial replacement technologies - Pronuclear Transfer, Maternal Spindle
Transfer and Polar Body Transfer, and review and understand the potential hazards of each.

5. Appreciate and understand the technique of cytoplasmic transfer and its application in
assisted reproduction

6. Take into account the ethics of each of these technologies and the international
ramifications of introducing trans-generational genetic therapies.

What do we know about._ymtDNA?

*  mtDNA a circular molecule of 16,569 bp
* Arranged in DNA-protein assemblies (nucleoids)

composed of single or multiple copies of mtDNA -

*  mtDNA more susceptible to mutation that nDNA . L~ —
(probably due to oxidative damage and proximity to production W e ¢ cktuaay
and lack of repair mechanisms) [y

B Fibossonsl Rias
[ Mter i

* Mutations in mtDNA affect function of tissues
(proportional to bioenergetic demand — high in heart and brain or
specific tissue e.g.eye)

* Some mutations are age related, others can be
heritable

* Many mutation sites known which are associated
with specific clinical syndromes
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Mitochondrial DNA diseases
Strange acronyms for strange disorders

Genetic defects of the human mitochondrial waere first described in 1988

* MELAS (Mitochondrial Encephalomyopathy; Lactic Acidosis; Stroke)
— TRNLT (a tRNA gene) mutation

* MERRF (Myoclonic Epilepsy; Ragged Red Fibers)
— 8344A>G TRNK (a tRNA gene) mutation

* NARP (Neuropathy; Ataxia; Retinitis Pigmentosa)
— 8993T>G MTATPE (subunit 6 of mitochondrial ATP synthase)

* LHON (Leber’s Hereditary Optic Neuropathy)

— 11778G>A 50% males; 10% females affected: Homoplasmic

Holt 1, Harding AE, Morgan-Hughes JA. 1988. Deletions of muscle mitochondrial DNA in patients with mitochondrial myepathies. Nature
331:717-19
Tuppen HA, Blakely EL, Turnbull DM, Taylor RW. 2009. Mitochendrial DNA mutations and human disease. Biochim. Biophys. Acta

17Q7:143.28

Mitochondrial disease mutations

mM.14484T>C - LHON ]

[m:.azm = Memsmnmcpﬁo] M 14458G>A, m. 144B7T>C - LS

m.3271T>C - MELAS

m.13513G>A and other mulations
MELAS, LS an syndromes
m.3460G>A - LHON 5 L v chorieg
several mutations - MELAS
ND5

mA777C>A - LS
m.11778G>A - LHON

m.5545C>T
multisystemic disorder,
RC deficie

m.10158T>C, m.10191T>C, m.10197G>A
ka syndrome

o
: , m. ARP

Tuppen HA, Blakely EL, Turnbull DM, Taylor RW. 2009. Mitochondrial DNA mutations and human disease. Biochim. Biophys. Acta 1797:113—
28




What makes mitochondrial disease unusual?

Thousands of mitochondria in each cell and
thousands of molecules of mtDNA in each mitochondrion

Homoplasmy: Heteroplasmy:
a single mtDNA type two or more mtDNA types

> B & 5 &
o@ %% Oé@ %@@ og @@@

oo ooy Vo2 o

30% mutation 70% mutation
load: no disease load: disease

Severity of the disease depends on the proportion of
mutated mitochondria present in each cell or tissue

What makes mitochondrial disease unusual?
Maternally inherited with variable expression

unaffected affecte
father mather

ffected

unaffected
mother

affected
father

affected unaffected
children children
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What makes mitochondrial disease unusual?

* Inheritance pattern is unique as mtDNA
is wholly maternally inherited

Complex nature of mtDNA genetics and inheritance

* mtDNA inherited in the sperm
ubiquinated and destroyed

* Clinical manifestations related to the "
proportion of normal to mutated
mitochondria (heteroplasmy) and the "

particular gene

AFFECTED
’ n g UNAFFECTED
* Inheritance pattern in next generation

is unpredictable as dependent on the
inheritance proportion in the oocyte

What makes mitochondrial disease unusual? Faltgiesion

- D
Mitochondrial inheritance ,/O @%\

AT @I High koval of mutation
O % \/( % % %@ J P (aficcted ofspring)
® §~ \O® 4
a8 @€

@ 0,' J:a\" { \\ / @ \' Intermediate level
232 g)~ (a0 ag —

= P % 8
FPrimodal germ 7 = =
cal ccw.ar?ng \ /// ®\

mutant miDNA %
Low level of mutation
D) —s

e (Q % %@ (uraffected offspring

@D Mutant mitochondrion Primary cocytes
@ Normal mitochondrion \@
() Nucleus
Mature cocytes
Turnbull & Taylor. Mitochondrial DNA mutations in human disease. Nature Reviews Genetics, 6, 389-401, 2005




The Mitochondrial Bottleneck

Believed that a mitochondrial bottleneck restricts the number /type entering the
gametic pool probably at the primordial GC

Either stochastic (random) or tissue specific selection

Replication not linked to mitosis — can be rapid duplication between cell divisions
Native mitochondria not preferentially selected for over acquired (foreign)
mitochondria (Lee et al 2012; Yamada 2016)

Cleavage stages

@ (maternal and zygote)
Amplification —" @& s — Blastocyst

/ Z tic,
Occyte Bottleneck- _::..:::5_ @ ( )

___ puritying selection / s =

‘-g. Rt

_Fetus
- \ j AnﬂaoDNA replication
Many years S — and cell type specific
== =—p O —— — amplification

Embryonic
Germline Primary cocyte Mature oocyte  Fertilization Bottleneck
stem cell Meiotic
Mitotic
100+ copies 100,000s copies copies [ cell reduce

. Understanding and avoiding mitochondrial genetic disea

Oocyte donation Prenatal diagnosis Preimplartation

genatic diagnosis Mitochondrial denation
4 "' 'o " P,
o) o &
\%%>) % e 'Yy
e¥ oZ o7 [ X4
} 4 4 )
Wi, M L M
vt tetiation, || T tawas foneatiory Mmooy || ivrokrion
4 )

etermine mutatan level in
(amniocentesis .

pregrunc
o chorlenic villus biopsy) /.

P
e
R AT
S =
e,
o
g+ oyt o Suitable for patiaats wits low e
high leveh of heteroplasmy trvals of hetavoplasmy i e
tarming mevtetian level in
early embiryo (deavage or
blastocyst stage)
&P Wildtype meDNA
@ Wutant miONA
Materal {patient] nuciear DNA
Uonct nucies DNA
) Patemal nudear DNA Sutable for petionts whh low Suitabsle for hnmuph-yl:'\
i bt i patients or those witl

Mgk fasiabs of hatarmgplaarmy

Recent Advances in Mitochondrial Disease Lyndsey Craven, Charlotte L. Alston, Robert W. Taylor, and Doug M. Turnbull
Annual Review of Genomics and Human Genetics 2017 18:1, 257-275
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Testing Nuclear DNA is Different
from testing Mitochondrial DNA

O @
Nuclear DNA =
Bad gene present gg' Q

or not present

unaffected affected

Mitochondrial DNA (mtDNA)

Mixture of mutated and

normal mtDNA (heteroplasmy) iy .

in each cell

Less likely More likely
to be affected to be affected

Disease may not be eliminated but

c

Probability of being affected

probability reduced

Estimated probability of symptoms with 95% CI (ratio=0.477)

Estimated probability

95% confidence limits

20 40 80 80 100

Adapted from : Smeets et al Preventing transmission of mtDNA diserders using prenatal or preimplantation genetic diagnosis.
Ann. N.Y. Acad. Sci. 1350 (2015) 29-36




Not all families with Mitochondrial Mutations
are suitable for PGD

Characteristics of three families and retrieved oocytes in women carrying pathogenic mtDNA mutations (carriers) or wild-type mtDNA (health

E Kang et al. Nature 1-6 (2016) doi:10.1038/nature20592

- -

a 6135134 cED3 436 04
B 4%
SF 88% SF 47‘&
U3e%
B 6_D_$
[] 8
s em L o9
u97% u23% e I.l 8%
B 100% B50% B 85%
SF 100% SF 82% SF 100%
Mutation levels in individual oocytes from carriers
b cED1 cED2Z
; I f
iuu nunwm
E1 E2 E3 54 €5 E¢ E7 E8 Eg
!.s.rmae LS.G135134
PGD data (2005-2016)
Mutation At biopsy At birth Comments Reference
1 m.8993T>G 0% & 0% 0% First report. Two embryos Steffann et al., 2006
transferred
2 m.8993T>G 2.5% 4% 3-5% cord blood & placenta; Thorbum, et al 2010*
buccals 5% at age 4%y
3 m.3243A>G 5% & 13% 6% Two embryos transferred; Monngot et al., 2011
15£5% placenta, 5¢1% cord
blood
4 m.3243A>G 12% 15% 47% blood, 52% urine @ 1%m; etal, 2012/
48!42%@18m etal, 2014
5 m.8993T>G 0% 0% ‘Healthy son’, no further details Sallevell et al., 2013
6 m.8344A>G 53% &59% 63% Two embryos transferred; no Steffann et al., 2014
further details
7 m.3243A>G 0% 0% Male; measured in cord biood,  Heindryckx et al.,
urine, saliva 2014
8 mI6"G>A 2% 7% Female, measured buccaland  Newcastie group
urine cells 2016*
9 m.B83"A>G 48% Not Male; <60% generally Newcastie group
available asymplomatic 2016*
10 m.130**T>C 1% 0% Male; undetectable in cord and Newcastle group
peripheral bicod 2016
11 m.101**T>C 1% 1-2% Male; cord blood Newcastle group
2016*
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PGD for mtDNA mutations:
Controversial questions

How will you decide what is an acceptable
level of mutation?

What do you do if all the embryos that you test
exceed your safe point?

What do you do if the only embryo that you have
to test exceeds your safe point?

MST = maternal spindle transfer

2. Spindle and associated chromosomes

removed as karyoplast from patient’ s egg 3. Reconstituted
and fused into “enucleated” donor egg egq is fertilised
(by ICSI) with
sperm from
patient” s partner

1. Unfertilised patient’ s
egg with abnormal
mitochondria

body

Unfertilised donated
egg with normal
mitochondria

Spindle and associated
chromosomes removed as
karyoplast from donated
egg and discarded

4.Cleaving embryo
with (mostly) normal
mitochondria and a
maternal and a
paternal genome




PNT = pronuclear transfer

1. Patient’s egg with

abnormal mitochondria 2. Patient's zygote with

fertilised with partner's abnormal mitochondria 3. Patients’ pronuclei

removed from zygote and
transferred to enucleated
egg, which has normal
mitochondria.

“ond polar body

Donated egg Zygote
fertilised Normal Normal Zygote enucleated
mitochondria mitochondria Normal mitochondria

4. Cleaving embryo with
normal mitochondria and a
maternal and paternal genome

Human Fertilisation and Embryology Authority

What are the ri;ks?

Figure 2. Pronuclear transfer (PNT)

Possibility of
Carryover and Reversion

1. Palints wgg with : 3. Patients’ pronucei

abnormal mitochondria 2 PoRens TG0l removed from zygots

fertilised with partners and transferred to [

sperm mitochondria -
4. Cleaving embryo with % “{
normal mitochondriaand ™%
maternal paternal genome
can be transferred to the

Donated egg fertilised 2Zygote 2Zygote enucieated
Normal mitochondria Normal mitochondria Nermal mitochondria
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Carryover in PNT and MST embryos

* PNT using normally fertilised oocytes
carryover usually <2%; none>5% (Hyslop et al 2016)

* MST using activated oocytes
carryover <2% (avg 0.2%)(Yamada et al 2016)

* MST using fertilised eggs from mutation carriers
carryover 25/26 <1%; 1=<2% (Kang et al 2016)

Using hES cell lines to explore the fate of carried over mtDNA

Morula Blastocyst

ES cells

MST using activated oocytes (Yamada et al 2016)

8 ES cell lines: 4=0%; 4=0.2%-1.7% and 0% by passage 6
but one went from 1.3% to 53.2% at passage 36

MST using fertilised eggs from mutation carriers (kang 2016)

1
3/18 reverted 100% mutated mtDNA by passage 10 l‘
+ EScells

PNT using fertilised oocytes (Hyslop et al 2016)
4= low levels <7%;
1= upward drift to 52% by passage 12




Figure 2. Polar body 1 transfer (PB1T) and maternal spindle transfer (MST)

Spindie with associated PBIT | Sperm trom patient's partner |
Unfertilised donated chromosomes removed 1* polar body removed
mmnm:iu- as karyaplast from from patient's egg and

egg and

Figure 3. Polar body 2 transfer (PB2T) and pronuclear transfer (PNT)

Donated egg fertilised
with sperm from the

patient's partner.

ormal mitochondna
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Recommendations to HFEA of the
independent scientific advisory
Committee 2016

B

Scientific review of the safety and
efficacy of methods to avoid
mitochondrial disease through
assisted conception: 2016 update

Report to the Human Fertilisation and
Embryalogy Autharity (HFEA)
November 2016

Revive poresl Ehow O Amdy Grasnfinid Mefies! bepearcs
Commcd [MIRC) Haraall institstn ard HFEA masrmier

Since PGD is licensed for use in mtDNA disorders and often
results in embryos being transferred with significant levels of
mutant mtDNA (but is still useful as a risk reduction strategy),
PNT and MST is safe enough to be used in a similar way as a risk
reduction strategy where PGD is in appropriate or unlikely to

Cautious, specific implementation with long-term follow-up

.

Recommendations to HFEA of the
independent scientific advisory
Committee 2016

Cautious, specific implementation

with long-term follow-up

Cl=g

Scientific review of the safety and
efficacy of methods to avoid
mitochondrial disease through
assisted conception: 2016 update

Report to the Human Fertilisation and
Embryology Authority (HFEA)
Novomber 2016

Conarcd [MBC] Haarsell I aiiusm ard HFEA mermioms

Patients must be fully informed of the theoretical risk and PND offered
Patients should be encouraged to take part in long-term follow-up

Haplotype matching should be considered if feasible

The panel could not recommend its use be extended to
otherwise healthy individuals with fertility problems but not
genetic disease




Mitochondrial donation:
Ethical questions

* What is safe enough?

* Does it matter if there is a mismatch between mitochondrial

haplotype origin and that of the donor?

* Who is taking the risk?

* Does it matter that when we use PBT, we are using ‘egg offal’
to create the new person, and that is a person who would

never have existed in nature?

* Should the technology be restricted to replacing males only —

no intergenerational effects?

Clinical correlates:

Or how do we use this information critically

1. Understanding and avoiding mitochondrial genetic disease

2. Understanding and improving fertility and IVF

Doror oocyw
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Molecular Human Reproduction vold no.d pp. 269760, 1998

Qoplasmic transfer in mature human oocytes

Jacques Cohen'#, Richard Scott’, Mina Alikani’, Tim Schimmel', Santiago Munné’, Jacob Levron?,
Lizi Wu?, Carol Brenner, Carol Warner® and Steen Willadsen'

'Tha institute for Reproductive Medicine and Sciance of Saint Bamabas, Livingston New Jarsay. usA 2Dapartmant of
Obstetrics and Gynecology, Tel Hashomer, Tel-Aviv, [srasl, and D af Biology, N Boston,
Massachusetts, USA

i
Needle

1. Embryol. exp. Morph. 73, 111-133, 1983 111
Printed in Great Britain © The Company of Biologists Limited 1983

Control of events during early cleavage of the mouse
embryo: an analysis of the ‘2-cell block’
By MARTIN J. GODDARD axp HESTER P. M. PRATT!

From the Department of Anatomy, University of Cambridge

In vivo blocking In vitro blocking In vitro non- blocking

8 | B©

-

Balb-c
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Human Reproduction vol 3 no.8 pp. 1020~ 1028, 1988

Cytoplasmic factors influence mitochondrial
reorganization and resumption of cleavage during
culture of early mouse embryos

A.L.Muggleton-Harris and J.J.G.Brown
MRC Eaperimental Embryology and Terstology Unit, Medi

Laboratonies, Woodmanserne Road, Carshalio

Research Cou
Surrey SMS 4EF, UK

In vivo blocking

cal

2h post injection

v

In vitro blocking In vitro non- blocking

-

4h post injection

Outcome of 37 attempts of Ol at St Barnabas
(1996-2001)

13 pregnancies

] Maternal age at Number of Number of embryos
cytoplasmic previous transferred/fetal
transfer cycle cycles heartbeat after
(years) cytoplasmic transfer
39.5 4 N
38.4 6 6/1
37.6 9 5/1
30.5 3 4/1
37.2 3 2/1
35.7 4 5/2 (1)x0TOP: (2) %X
31.6 3 41
34.1 6 in
36.5 6 5/2 (1) 01 (2)00
33.8 4 6/4
34.8 10 41
36.6 3 4/1
36.3 3 4/2

+ 1 preclinical loss (XO)

Chen, S.H., Pascale, C., Jackson, M., Szvetecz, M.A., and Cohen, J.
A limited survey-based uncontrolled follow-up study of children
born after ooplasmic transplantation in a single centre.

Reprod. Biomed. Online. 2016; 33: 737-744
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Molecular Human Reproduction vol.4 no.3 pp. 269-280, 1998

Ooplasmic transfer in mature human oocytes

What factors might be added in OT

Cohen et al MHR 1988

1. Mitochondria from the donor supplement pool of mitochondria
2. Internal pool of inherited (maternal) mRNAs may be boosted
3. Other organelles (ribosomes, proteins, spindle organizing units)
4. Specific consequences by altering a single mechanism

e.g. change in the polarization of mitochondria

“The transfer of small amounts of donor ooplasm (5-15%) probably includes
mRNAs, proteins, mitochondria, as well as other factors and organelles”.

Molecular Human Reproduction vol.4 no.3 pp. 269-280, 1998

Ooplasmic transfer in mature human oocytes

“The supposition that this procedure is a form of genetic
manipulation or gene therapy confuses the issue, even if
only justifiable from a puritan point of view, since it
involves incorporation of foreign ribosomal DNA, mRNA
and mtDNA.”

“In our opinion, the presented technology is highly experimental and it would
be wise to delay its widespread medical application until further studies in animal
models and donated human material indicate the best approaches”.




Outcome of 37 attempts of Ol at St Barnabas
(1996-2001)
| Maternal age at Number of Number of embryos Heteroplasmy at birth
cytoplasmic previous transferred/fetal (+) Heteroplasmy
transfer cycle cycles heartbeat after confirmed
(years) cytoplasmic transfer (=) No heteroplasmy
detected
39.5 4 N Not sampled
38.4 6 6/1 Not sampled
37.6 9 51 Not sampled
30.5 3 41 -
37.2 3 2n +
35.7 4 5/2 (1) xoTOP: (2) xx - 6/8
31.6 3 41 = showed no evidence
34.1 6 3/1 - of donor mtDNA
36.5 6 5/2 woi(o00 =
33.8 4 6/4 =
34.8 10 41 -
36.6 3 41 Not sampled
36.3 3 4/2 Not sampled
Chen et al RBMOnline 33, 737 (2016)

Cytoplasmic Transfer Abroad - Medical Tourism Guide

Details of leading clinics and hospitals performing Cytoplasmic Transfer lo foreign patients

Successhul Pareats Ukraine
Furraoca & B Davaiars Agoncr, Uware.

- "I‘h..l

i Lmpeet i SO, VR TRy e D 674 ety W e

>

Bahceci IVF Centers, Istanbul, Turkey E=

-

= =

Cytoplasmic Transfer FOR INFERTILE
COUPLES

e CYPRUS IVF
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[Tnfertile female with . ops Healthy femal
unexplained infertility MST for |nfert|||ty eeag:{‘.lon';:ae

0

Mitochondria
presumed to be
defective

Maternal Dlscard
Dlscard nuclear genome ombme
(cytoplasm only)
D Embi
Father sperm \P [ —_— w% :»y;ormal
; mitochondria
IF Embryo with all
(three genetic sources) mtDNA from donor

Adapted from: Akemi I Tanaka, Mark V Sauer, Dieter Egli & Daniel H Kort Nature Medicine 19, 15781579 (2013)

First baby born using 3-parent
technique to treat infertility

Clinic director Valery Zukin holding the baby girl
Nadiva Clnic




IVF success?
It starts with egg health

Your eggs,

Egg health Is a key factor in fertility. While there are many factors that contribute
10 egg health, having adequate levels of energy inside of the egg is assential for

fertilization and embryo development. -

Mitochondrial replacement or
augmentation
Some difficult questions?

Do we really have evidence that defective mitochondria are

the cause of embryonic delay or IVF failure?

If most embryo failure is due to meiotic aneuploidy, how does mitochondrial replacement
help this?

Is the risk of some unexpected heteroplasmy after Ol worth
the risk?

How do we justify replacement of the whole mtDNA
genome with donor mtDNA to treat infertility?

If we do so, should we limit effects by replacing males
only?
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Review of Mitochondrial Replacement Technology with reference list:

Assisted reproductive technologies to prevent human mitochondrial disease transmission.
Greenfield, Braude, Flinter, Lovell-Badge, Ogilvie, Perry. Nature Biotechnology 35, 1059-1068
(2017)

Mitochondrial diseases
Mitochondrial diseases. Gorman, Chinnery, DiMauro, Hirano, Koga, McFarland, Suomalaine,
Thorburn Zeviani and Turnbull. Nature Reviews Primers. 2, 16080 (2016)

Holt 1J, Harding AE, Morgan-Hughes JA. Deletions of muscle mitochondrial DNA in patients with
mitochondrial myopathies. Nature 331:717-19. (1988).

Turnbull & Taylor. Mitochondrial DNA mutations in human disease. Nature Reviews Genetics, 6,
389-401, (2005)

Tuppen HA, Blakely EL, Turnbull DM, Taylor RW. Mitochondrial DNA mutations and human
disease. Biochim. Biophys. Acta 1797:113-28. (2009)

Stewart JB, Larsson N-G Keeping mtDNA in Shape between Generations. PLoS Genet 10(10):
1004670 (2014)

Smeets, H. J., Sallevelt, S. C., Dreesen, J. C., de Die-Smulders, C. E. & de Coo, I. F. Preventing the
transmission of mitochondrial DNA disorders using prenatal or preimplantation genetic
diagnosis. Ann. NY Acad. Sci . 1350, 29-36 (2015)

Cytoplasmic transfer:
Goddard & Pratt. Control of events during early cleavage of the mouse embryo: an analysis of
the ‘2-cell block’. Development 111-133 (1983)

Pratt & Muggleton-Harris. Cycling cytoplasmic factors that promote mitosis in the cultures 2-cell
mouse embryo. Development, 104,115-120 (1988)

Barritt, J.A., Willadsen, S., Brenner, C., and Cohen, J. Cytoplasmic transfer in assisted
reproduction. Hum. Reprod. Update. ; 7: 428-435 (2001)

Chen, S.H., Pascale, C., Jackson, M., Szvetecz, M.A., and Cohen, J. A limited survey-based
uncontrolled follow-up study of children born after ooplasmic transplantation in a single
centre. Reprod. Biomed. Online. 33: 737-744 (2016)

Mitochondrial donation science:
Craven, L. et al. Pronuclear transfer in human embryos to prevent transmission of mitochondrial
DNA disease. Nature 465, 82—-85 (2010)

Tachibana, M. et al. Mitochondrial gene replacement in primate offspring and embryonic stem
cells. Nature 461, 367-372 (2009)

Hyslop, L.A. et al. Towards clinical application of pronuclear transfer to prevent mitochondrial
DNA disease. Nature 534, 383—-386 (2016).




Yamada, M. et al. Genetic drift can compromise mitochondrial replacement by nuclear transfer
in human oocytes. Cell Stem Cell 18, 749-754 (2016).

Zhang, J., Zhuang, G., Zeng, Y., Grifo, J., Acosta, C., Shy, Y., and Liu, H. Pregnancy derived from
human zygote pronuclear transfer in a patient who had arrested embryos after IVF. Reprod.
Biomed. Online 33: 529-533 (2016)

Johnson M. Setting the record straight. Reprod. Biomed.Online 33,6,657-658 (2016)

Zhang, J. et al. Live birth derived from oocyte spindle transfer to prevent mitochondrial
disease. Reprod. Biomed. Online 34, 361-368 (2017).

Ethics and Controversy
Bredenoord & Braude. Ethics of mitochondrial gene replacement; From Bench to Bedside. BMJ
Nov 8 341 ¢6021 (2010)

Ishii, T. Potential impact of human mitochondrial replacement on global policy regarding
germline gene modification. Reprod. Biomed. Online 29, 150-155 (2014)

Bredenoord, A.L. & Appleby, J.B. Mitochondrial replacement techniques: remaining ethical
challenges. Cell Stem Cell 21, 301-304 (2017).

Appleby, Scott, and Wilkinson. The Ethics of Mitochondrial Replacement. Bioethics 31, 1, 2-6
(2017)
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Natural Killer Cells and Reproductions: Are we chasing a shadow?
Srividya Seshadri, United Kingdom

Contribution not submitted by the speaker



Johnny Awwad, MD
Professor of Obstetrics and Gynecology
Director, AUBMC Fertility Center

American University of Beirut Medical Center

-

Non Disclosure Statement

NO CONFLIC

INTEREST

July 2018 ESHRE 2018
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STUDY QUESTION |
| POOR OVARIAN RESPONSE |

| DEFINITION |

QUANTITATIVE

QUALITATIVE

\Vé L




No more than 3 trials used the same definition. Even trials from the
same research groups used different definitions across different trials.

UT UIC I Fo ioikesonine ZiEw  gnaers.

- final day of stimulation ‘,
<2 4
is there < 4 nnel?
<4 4
Nikolaos P. Polyzos| <5 p 2
1 No. of oocytes retrieved 19 (40%)
Centre for Reproducti =2 2 ssel, Brussels, Belgium
<3 8
<4 i
- g <5 2
Design: Systematic o No. of mature cocytes retieved 5(11%)
Sefting: None. <3 4
Patient(s): Poor ovari <4 1
Intervention(s): Trea)  Levels of E; onthe final 16 (34%)
Main Qutcome Measy day of stimulation response 1o stimulation
and threshold values | 450 1
500 ]
Other higher threshold 6
Good quality embryes 2 (4%)
Gonadotropin doses per day 14 (30%)
225U 2
300 W 7
Other/not stated 5
July 2018 ESHRE 2018

I_I o ESHRE PAGES
ESHRE consensus on the definition
of ‘poor response’ to ovarian

stimulation for in vitro fertilization:
the Bologna criteria’

1 2 3 4
Advanced
age >40 years =40 years Any age Any age
Low number 3 cocytes i
of oocytes in <3 oocytesin 1 5 ;l'eviouyst cycles <3 oocytes in 1
previous previous cycle ~300 IU FSH previous cycle
cycles
Abnormal AFC <7 follicles AFC <7 follicles
ovarian or or
reserve tests AMH <1.1 ng/ml AMH <1.1 ng/ml
1. Speciicity 1- Speciicity
e -
July 2018 ESHRE 2018
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Bologna poor responders demonstrate very low live birth rates,
irrespective of age and treatment protocol used.

Aeadtdy | B

ELSE P L E—
=31 Table 2 Ovarian response and reproductive outcomes.
—
ARTICU All patients 40 years 40 years OR (95% CI)
Ho. of patients 485 m 184
Liv Mo. of treatment cycles 823 w 96
Ovarian response

trea Oocytes retrieved 0-5) 2(0-4 3 -5 NA

Cycles cancelled 196 (23.8) 88 (26.9) 108 (21.8) 1.33 10.96--1.83)
Niko! Cycles with cocyte retrieval 609 (74.0) 230 (70.3) 179 (76.4) 0.73 (0.54-1.00)
Dﬂmiﬂ Reproductive outcomes

Clinical pregnancy
Centre fof Per patient 68 (14.8) 29 (14.4) 9 (10.7) 1.06 (0.63-1.78)
* Correspol Per cycle 71 (8.6) 9.9 42 (8.5) 1.06 10.64-1.73)
All w Ongoing pregnancy

Per patient 61 (12.6) 7 (13.4) M (12.0) 1.14 (0.66-1.96)

ing g( Per cycle 83 (7.1 78y W (1N 1.15 (0,68 1.94)
SPETM  {ive birth
2011 Per patient 487483 (9.9) 23199 (11.8)" 25 (8.8) 1.36 (0.75-2.46)
devel Per cycle 49/821 16.0) /s aar %(52) 1.38 (0.77 - 1.46)

Values are median (interquartile range), n (%) o ATtolal (%)
Critel] wa - not applicavle.
“Data regarding live births could not be retrieved for two patients/cycles with an ongoing pregnancy.

July 2018 ESHRE 2018

~{ Poor ovarian responders, as described by the Bologna criteria, have a
very poor prognosis, which do not appear to improve substantially
with natural cycle IVF regardless of patients’ age.

Table Il Outcomes according to cycle rank in poor
responders according to the Bologna criteria.
Table 1l Outcod
Par s Number of consecutive cycles ——
Parameters >4
i 2 3 4 25 Im s
No. of patients A
el oo No. of cydes 136 97 62 29 66 o
Oocytes retreved” nm
Ml cocytes® Qocytes retrieved 101 (74.3) 73 (75.3) 46 (74.2) 22 (75.9) 49 (74.2) 59 (59
Smbsryo: ramaler” Mil cocytes 86[(63.2)] 57 (58.8) 40 (64.5) 21 (72.4) 43 (65.2) By
Prograncy cutcome]
Soakdia k55 Embryo transfer  52[(38.2)| 38 (39.2) 30 (48.4) 16 (55.2) 28 (42.4) o
Ongoing pregiang — Positive hCG 429 | 4(4.1) S5@1) 3(103) 2(3) 10)
o Ongoing 0% 2Q) 348 3(103) 20) e
Positive WCG pregnancy 1@8)
Ongoing pregand  Live birth rate 0% 2(2) 3(48) 3(103) 2(3) Iem
Live berth rate 3 (68)
m..w' Results are expressed as the number of cycles (and percentage).
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Poor responders of a younger age did better in terms of reproductive
performance.

microdose gonadotropin-releasing
__hormnne analon flare cuclee in nonr

Data of poor responders treated with natural-cycle IVF (NC) or COH, stratified by women's age.

=38y =216-39 y =40 y

Parmmeters

No. of patients
No. of cycles

Cycles with cecytes (*s)

FSH amount (IU), mean = SD

N
n
E,ACG day (ppinl ), mean = SD *
Cycles with tansfer (%) @ 650
2 M
10 :

1278 = 2 1588 = S92 1378 = 804
800 6 620
No of embryos obtamed w b1 o)
No. of embryos tramsfer, maean = SD 1801 L0 IS0 10 18=03

Pregnancy cycle (*s)
Pregnancy transfer (%)
Implantanon rate (*s)

Abortion 1ate (*s) 250 o o o 00 313

s, Ferril Swerdl 2004

Morga IVF with
Tam

July 2018
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| BOLOGNA CRITERIA OF POR |

uniceran PO

— WY
j—

A =
QUANTITATIVE Ay QUALITATIVE
S
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ovarian response.

Gonadotropin of 600 |U/d does not improve outcome of IVF cycles
compared with 450 1U/d in women at risk of poor

W, | e T,

Cycle outcomes with different age groups.

< 38 years
450 UM 600 I Pualue (between age groups)
10 0c
g 7.9 17
0.5 as 83
53 4 43
1" 54
950 58
5,642 bU
11.0 14
22 35
053 a7
1 76
£ 56
49
23

i 7
Note: Tests: logiste rgression and DTUATon test. Abbrevasons s in Tibier | it

C

Letebwe 4504 600U 1 poor Ovanan respendiens. fertd S 2015

38-40 years
450 IU/d 600 Iuid
g 1%
a3 8
85 8.1
0.4 0.4




STUDY QUESTION 2

LH is fundamental in
promoting steroidogenesis and folliculogenesis

GnRH analogues are associated with low LH

$

INTERVENTIONS

Does LH supplementation benefit POR I

ollicle number ]ﬁ

[ Gonadotropin dose_l"'

| |

Pregnancy rate

July 2018

mww\.vﬂ.u No.|0 pp. 2804-1811, 2011

Advaraes Acoen o on by %, 2011 3 1093/ hmaveep /den 266

Mid-follicular LH supplementation had no effect on pregnancy
outcome or ovarian response in women of 35 years and older
undergoing GnRH antagonist IVF/ICSI cycles.

VT ITVF_ .0l A [ ] A . Tl A
| Table Il Serum hormone concentrations.

FSH +LH FSH only Odds ratio

_Sudyorsebproup  Events Tot) Events Toisl Weight M- Fised 09% CI Yoor
Fabregues (2006) Fil (5] n 80 12M% 100047, 212] 2008
Barmenetins (2008) T a2 To42 S3%  100[0.32 315 2008
Nybos Andersen (2000) 8 17 81 128% 039015 1.01] 2000
Musters (2011) %118 15 128 112% 112052 240 2011
Fabregues (2011) B 8 18 62 10N 084[028, 1.44] 2011
Boseh (2011) 57 170 43 170 258% 149083, 238 201
Kirg (2013) 23 125 28 128 W% 0B8D[048, 164] 2013
Total (35% CI) €25 41 100.0% 099 [07E 1.29)

Total events 146 149

Heterogenedty. 1 = 7.88, df = 6 (P = 0.25) £ = 24%

[T 1 1 ' [t
Tast for overall effect 2= 004 (P = 0§7) 4 G 0 r

Favours FSM only Favours FSH » LM

Figure 3 Forest piot of ongoing pregnancy based on studies performed to date. OR of ongoing pregnancy using a fixed eflect model. "Year’ refers to the
year the study was performed. Cl, confidence interval

T23 4570

Figure | Stmulation protocol for “r-FSH and r-LH" and ‘r-FSH-only’
group. r-FSH, recombinant FSH; r-LH, recombinant LH

2018
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The use of recombinant luteinizing
hormone in patients undergoing
assisted reproductive techniques
with advanced reproductive age:

a systematic review and
meta-analysis

f

Fertility and Sterility® Vol. 97, No. 5, May 2012 0015-0282/$36.00
Copyright ©2012 American Sodiety for Reproductive Medicine, Published by Elsevier Inc
doi:10.1016/. fertnstert. 2012.01.130

Objective: To evaluate the effect of recombinant L in assisted rproduction technelogy (ART) cycles in patients of advanced ropraductive age.
Design: A systematic review and meta-anabyss.
Setting: Published

randemized commlled clinical trials L phus. ibinant FSH versus. SH only in patients of
advanced reproducive age.
Patient(sk: Paticnts 15 years and oider undengoing asskucd roproduct on.
L " LH pls FSH comrolbed evarian hyp HOOH) versus FsH ion only in
asshied reproduction cyches
Main Qutcome o <
July 2018 ESHRE 2018

Does the addition of recombinant LH to ART cycles improve
implantation and clinical pregnancy in patients of advanced
reproductive age?

Pituitary down-regulation Recombinant LH stimulation protocol

{ Long luteal agonist ] l Mid follicular onward ]
Short flare agonist Mid follicular onward
OCP pre-treatment/antagonist Early follicular onward
FIGURE 1
Sy oy ey 7 L
| Mo . - apmlE WM
| remaar 734 L mpsnm s
s = iNpsun B -
rere————— ] [TTFRT T 3 O S
I | W IAmLe Om
] RARLn  m —1—
i o e CEOROD ——y
wnt MR W -
(b [L] 1 1 L] L]
Fawors iFSH Favors il « (F58
Forest piot of embryo implantation
Mt Aecombrant LH i pateen) of adearced rprotucive age betl Sed 2017
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Human Reproduction Update, Yol |18, No.2 pp. 127-145, 1012

% Adeancad Access pubicaion on Februiry 3, 3012 dox 10 1090 Iuamupedmet |

)
@)

S

The use of androgens or androgen-
modulating agents in poor responders
undergoing in vitro fertilization: a
systematic review and meta-analysis

J-K.Bosdou ', C.A. Venetis ', E.M. Kolibianakis ', K.A. Toulis?,
D.G. Goulis ?, L. Zepiridis ', and B.C. Tarlatzis '?
Ut for Hurman Reprodction, |3 Departmens of Otaterics and Gyracokogy, Medical o, Aratotie Urversty of Thessstonta

Thenssiorsis, Greecs "Une of Raproducivs Endocrroiogy 112 Department of Otistmeres sd Gyeecolopy Medesl Sdwool Aresee
Urevarity of Thessaionsi. Thessalondi, Gevece

HMETHODS: Mediine, EMBASE, CENTRAL Scopus and Web of Science databases were searched for the identification of randomized con-
trofled trials evak g the adr of hydroepiands (DHEA), inhibitors, recombinant kuteinizing
hormone (rLH) and recombinant human chorionic gonadotrophin (rhCG) before or during ovarian stimulation of poor responders.

July 2018 ESHRE 2018

Ditviitnms Amvarm_ramilatian R oramhinant | i crimnlatian nraracal

l There is insufficient data to support a beneficial role of rLH I
administration in the probability of pregnancy in poor responders
undergoing ovarian stimulation for IVF

{ OCP pre-treatment/Short flare agonist | | Mid follicular onward ]

[ Long luteal agonist I \ Not reported [
Short flare agonist Mid follicular onward
r .
Short flare agonist | Mid follicular onward |
M & N SN Risk Difference Rink Difference
o Events Total Events Total - #RC M-H, Fined, 95% C1
il Barrenetses ot al , 2008 10 “ L] 42 0N 002 [-0.16, 0.20] —_——
ot al, 2007 11 5 14 51 1618  001(-0.17,0.19] S s —
b o Demerod of al . 2005 n 53 L ] 53 1768 006 [-0.09 020 T —
- fernandes Ramicez 2006 1 i 3 i S8 -004(-0.28.0.19 e —
—p Forrarety ot &l 2004 n Eo 1 0 TN 0.19 0.01, 0.38]
i Pobsdoropouton et al 2007 w 8 15 & 2 003(-011,017 —_——
—_— Ruvolo et al, 2007 10 24 4 " 68X 019(-0.08 047 -
Toul (95% €1 300 1000 CB06 1-000,0.43 -
Totsl events. 4
Heterogeneity. Chi' = 4.37, of = 6 @ —ﬁ‘—d—ﬁ—é‘z—-
Vot for svasll offock: 2 = 1,57 Favours FSH Favours FSHarLh
Figure 4 Risk diference for dinical pregrancy in patients treated with FSH 4+ rLH or (FSH alone.
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LHR is expressed in GC from small antral follicles.
LH may affect follicular development at earlier
stages than previously considered.

Janni Vikkelsa Jeppesen, Stine Gry Kristensen, Mana Eilse Nielsen,
®
Follicies:  Small antral VM Preovulatory Mature ANOVA
(diameter) (%6 mm) (=9 mm) prior to hCG (=19 mm) g
(15 mm)
id
Numb 150 14 4 10 P-value hd
LHR (x 1000) 13402 11+ 06 128£37 28411 P <0.00001 1
FSHR (x 1000) 138+12 29+ 16 26£12 0.5+£0.05 P <0.00001 H‘
CYP19a1 (x 1000) 67 +13 43+13 1182+ 164 50+ 10 P <0.00001
AR (x 1000) 67+8 13+3 1227 6£07 P<0.03 k)
> FF

levels of anti-Mullerian hormone, inhibin-B, and steroids.

July 2018 ESHRE 2018

Human Reproduction VeLIL Na.d pp. 676-687, 2007
Adbvamce Aceens prblicstion Nenember 16, 5006

e 11D 1093 e dheb44%

Endocrine profile in serum and follicular fluid differs after
ovarian stimulation with HP-hMG or recombinant FSH in
IVF patients

Type of gonadotropin Commercial name LH content/ hCG content/

vial vial

] Human derived

hMG Menogon 6-141U 3-7IU
1
1
. HPHMG Menopur 0.4 9.9
I
Recombinant
rLH Luveris 751U -

July 2018 ESHRE 2018




Major differences in serum and follicular fluid endocrine
profile exist after stimulation with HP-hMG or rFSH.

TOTT T oIy

July 2018

ESHRE 2018

[eTorTopTTrr— [
Serum androstenedione s e Serum total testosterone 1w » s
L 15
i i ; i t
1 * ! i »
05 s
Day 1 Day € LsSD oR Day 1 Dey6 50 on
Follicular fluid =z
PR, > FERH

(B
!

“| The addition of hp-HMG after corifollitropin alfa in the antagonist
setting may be worth exploring in women < 40 years old with a POR

according to the Bologna criteria.
oy i T ™
Ovartan response
Cycle cancellation, n (% 1328 8(28) 5028) 1.00
Cycles with cocyte retneval, a (%) 31 (66) 19 (66) 12 (67) 100
Nurmber of cocytes, median (IQR)" 3 (©-5) I-6 2 (0-4) [ 17
Embryo transfer and embryo quality
Cycles with embryo transfer, n (%) 9 (62) 18 (62) 11 (61) 1.00
Number of embryos transferred, mean (S0) 1.9 (0.6) 20 (0.6) 18 (08) 052
Cycles with top quality embryos, n (%) 18 (38) 13 (45) 528 024
Creies with supernumerary frozen embrpos, n (%) 7(15) 6021) 1(5) 016
Reproducave cutcome, n (%)
Per patient
Positive hCG® 12 (26) 1Hon | (&) LT
Ongoing pregnancy LI 8(28) ] a7
Per oocpte retreval A= 19 n=12
Posiive KCG®, a = 31 1209 11 (58) 1 @) L
Ongoing pregnancy. n = 31 8(26) B (42) Q LLIH
Per embryo transter n=18 aw il
Postive hCG®, n =29 12 (41) 1 sn 1™ ao0os
Ongoing pregrancy, n = 19 [Te)) B(4) ] LTTH
Ore pasent weh 3 positve HCG 1 the group aged 240 yuars had 3 dinicsl pragruncy which sded = 3 ipontanesu sborson = § weeks of gevtmon
“Sharwed data are presented o medan (IOR)
“Thee patents with  poutive WCG it srmong woemen aged < 40 years i not progress (one pasent had a biochemical pregnancy, one had & chrcs pregrancy weth 3 gestaional 1
wehout an embryore pobe wd one & hcal prEgRANcy with an smbryore: pole with & postive hearthent which ended o1 1 rescamage o 1) weets of gostaton
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FSH window

1 2 3 4 5 8 7 8 9 10
Stimulation days

Figure 2 The FSH threshold/window concept using (A) daily FSH
treatment or (B) a single injection of corifollitropin alfa to induce and
sustain multi-follicular development during the first week of stimulation.
The FSH threshold represents the FSH concentration above which fol-
licle development is stimulated. The FSH window represents the
number of days where FSH levels are above the threshold (See also
Fauser et al., 2005).
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I ProEosed stimulation stratea for POR I

| hee

oru |
I LE[I

Stimulation dayl l I Luteal supplementation

Extended FSH window LH actlvn:y
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No significant difference was observed regarding the probability of live
birth between the two groups.

undd Proportion of 158 158 00
pationts withtop () ) 16810 +168
Table Il Clinical outcome in th 0 oy
Clinical sutcome per cycle Paents wath 763 737 +26
embryo tramfer a9 28) 16610 +21.6
Positive WCGper 15 19 +7.9 p% Cl of the difference P
patient reaching [(3] (£1] 75t0 + 214  ptween medians
aocyte retneval
COCs : 1t 41 026
Per prosocol analysis Positive WCG 07 10.7 +10
per ET (&) @) 9810 +290
COCs 1o +1 032
ITT analyss Clrical pregrancy | 7.9 16 +53
per patient [E)] (U} 68to 4 183 o=
Metaphase Il cocytes (Mil) Tto 41 o7
reaching cocyte
retrieval
Maturacion rate (MI/COCs) X perpaer . or | 104 5 i 1313w0 059
per ET [&)] ] 8%t + 231
2 promucies cocytes (2PNs) o + 059
Live birth per 79 26 +53
[ 41
B smalaton Gtk 008 Qo7 ORI oo st () L R ———— ==~
surge, the gonadotrophin releasing h pn was performed using 250
d"' on ik :‘ Live birth per ET | 10.4 16 r68 MR
Pcambieant W M @ () 89w +231
Mscarmagerate 500 %7 167
perpositve WCG  (3) @ 58.1 10 4 38.9
*AS srwines are pertormed i an exploratory lashon.
“+Per protocol snatyws. ET_embryo tramber
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| Does LH supplementation benefit POR I

:
N

-8
S o SO

— WY

——

wHicH _J{ _How M wHEN
3 ’l ¢ p
LH vs hCG ’ Early vs Mid-follicular
T

GnRHa long suppression GnRHa short flare

GnRH antagonist

With vs without pretreatment suppression

July 2018 ESHRE 2018

PRECONGRESS COURSE 15 | BARCELONA, SPAIN -1 JULY 2018

115



STUDY QUESTION 3

Luteal estradiol pretreatment suppresses luteal
follicular wave and enhances synchronization

¥

[ INTERVENTIONS |

Is E2 pre-treatment beneficial in POR

Follicle fumber

Eh)

I \Gona;iotropin dose I"

ﬁ I Pregnancy rate l ﬁ

July 2018 ESHRE 2018

Gynecological Endocrinology, 2013, 29131 196-200 informa

2013 indormna UK
heakhcare

DOt 10.3109/0951 35902017

ESTRADIOL TREATMENT IN IVF

Effects of luteal estradiol pre-treatment on the outcome of
IVF in poor ovarian responders

Xiaoxia Chang'? & Jie Wu'2

"Department of Obstetrics and Gynecology, The First Affiliated Hospital of Nanjing Medical University, Nanjing, China and
State Key Laboratory of Reproductive Medicine, Nanjing Medical University, Nanjing, China

¥
RCTs-withusableinformationincluded- in-meta-analysis:n=7+

wth baed P umely  sithom beeall } smely How brars -
Pty o

Chang XV " L F " .
Oviusie 204 " A .3 [ e—
Frtaen 2 X2 “w (1] [ rem——
e 2000 W 3 » —— 1
Wantni JOt " ar (1] o e AW 10 S [
we gy 109 48 " ) Mous dRpNY _‘_{
[RFT " . LS LS -
Matieginst Ov'e 112 Ao P00 Fe BN f‘—"——;—.‘
Tod by oreenl ot [ 30 & 2 40050 l..-..-;ui.' [ ——

no. of oocytes retrieved
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The addition of estradiol in the luteal phase preceding IVF in
poor responders increased the number of oocytes retrieved,
decreased cycle cancellation; but, failed to improve clinical
pregnancy rate.

ot ped | 2 wagmly  atlanst basd § ) ety ek e vl
ety WY “ L] " - LE L AL L - |
Crapm TOR . - n - s smmL ey -
Padw N L}] ne n -, D amaEnTw N\ i
2 gy Ll Oy B
N —
Ala Xo1 ? 1 L] a in 1P e e —
Chang W11 " - L ] LN | L I0p i T —
Fazaed 2000 " “ L] W % LRSS a
i 08 n o [+] m N 1P 200 —_—
Shaer 2011 " nr n 0 M OMpeLI N —
Wy an 1908 " » n LI enp 1 .
ol 5 1 E Y &1 was. L, L) o«
hrrssen- .u.,q.‘s“o-n».hm -
e et o 20127 1938 e Pttt
Clinical pregnancy rate
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Human Reproduction, Vol 28, No.| | pp. 1981 - 3989, 201)
Achaancmd Actens public stion oty 25 2011 dod 10 1081 Surmrep/ det 308

META-ANALYSIS infertiity

Cycle cancellation and pregnancy after
luteal estradiol priming in women
defined as poor responders: a systematic
review and meta-analysis

Table | Definition of ‘poor responders” in IVF for publications included in meta-analysis.

Chang et ol (2012) <5 cocytes retrieved or maxemum E2 < 500 pg/mi in previous cyce or previous orcle due to poor falkoular

OhLuig et of. (2011) Prior poor resporse (at least one of the following: =4 mature folicies, <4 cocytes reweved, prak £2 = 1000 pg/mi or prior IVF cyde
cancelled for poor response), or predicied poor respone [at ast one of the following. age =40 years, FSH > 10 mill/mi or poor
respome in prioe gonadotrophen cycle (E2 < 500 pg/mi)]

Oragnc etal (005)  One or more of the following: <4 oocytes retrewed in previous stimulation, basal FSH > 12 mil)/mil or E2 < $00 pg/mi in previous

3ermuazon
Flassar et ol (2011ab)  Ore or mone of the following tao or more prior ovartan stmulation cyces 31 3 starting dose of gonsdotrophins. = 300 1U with 1 yleld
of <5 cocytes, or prior cych due to bow oo (=3 folicles, < |5 mm, afer | 0 days of stimulation)

Wemzrman ctol (2009)  Atieast one of the followng age > 40 yeans. previows poor responsa to strrdation { = 4 follcies or cocyten ). Day 3FSH > 10 mU/mior
previously cancelied Cydle for nadeguate ovanan resporse

Shawri et ol (2011) At leant one of the lollowing. hatory of preveously Gancelled Crdes. poor resporse 1o imulaion o (< ) dominand folkcles or
E2 < 500 pg/mi or basal FSH > 12 miU/mi)

il et ol (2009) A least one of the following: <5 cocytes retrieved. poor-quality cocytes or embryos. cyde cancellation due 1o poor response. or
anticipated poor responder (basal FSH > 12 miU/mi or basal antral follicle count <5)

An etol (2011) Defintion not inchuded

July 2018 ESHRE 2018
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The increased clinical pregnancy rate demonstrated when
using the LE protocol may be principally related to the
decreased cycle cancellation rate.

mmmmw@

Sty :u‘:: Everts, %
-] AR (4%, ) Estrndol  Conirsl  Wesight
Westzrran of a (2008) . l. 102(0.80,1.29) 12ME a7 158
PR Ll B )
Disgi ot st 2011 l -+ 008 (080,138 2029 1927 TS
Shasin of ol (2011) _H—_ 0S2(07E 108 1WA SAT) ns
Chang of ai (212) + / OBS{C.72.1.000 T3N00 4350 05
Overst (" = 00%, P = 0.656) QP 052 (084,107 6IW0 1927 10000
;‘ 1 |I“
Favor control Favor luteal estradiol
July 2018 ESHRE 2018
Human Reproduction, Vol.29, No.3 pp. 634-638,2014
reproduction

Table | Number of oocytes retrieved and pregnancy

rates in the control group (no LE priming) in the trials

included in the meta-analysis by Reynolds et al.

Author (year) Mean number of cocytes P

retrieved (mean + SD)*  rates(%)"

Hill et al. (2009) 108 + 6.2 364

Weizmanetdl. (2009) | 8.9 + 4.3 303

Bassaretal. (2011) 6.1 +3.0 213

Diluigietal. (2011) 5.4 +47 28.6

Shastrietal (2011) 87 +55 24.6

Changetal (2012) 31419 10.1

Ataetal (2011) 7 (4-9)° 236

“As extracted from original trials.

"As presented by Reynolds et al.

“Number refers to median (interquartile range).
July 2018 ESHRE 2018




A randomized trial of microdose
leuprolide acetate protocol versus luteal
phase ganirelix protocol in predicted poor

responders

O U ————

Angi—itit it as .

. Results

TABLI Result .c.xt

cyael OUT study demonstrate that the LPG protocol appears to be as effi-

cacious as the ML protocol in poor responders undergoing IVF. [paie

o.o This protocol may offer hope to poor responder patients who o

otal . . .o .
reak| have previously undergone cycle cancellation or have failed to | 7e
No. of . . . B
csig conceive after a ML protocol for IVF. 59
Ne. = 5
No. of embryos transferred 34:28 38:38 -
Cancelled cycles (%) 626(23.1) 928 (32.1) s
Underwent retrieval (%) 1926 (73.1) 2128 (75) &7
Underwent ET (%) 1526 (57.7) 19/28 (67.9) 44"
Implantation rate (%) . 0 Ag°
Chinical PR (%) 9726 (34 5} 828 28.6) 83
Ongoing PR (%) 626 23.1) 7/28 @25) 7
Delivered (%) §26(23.1 J/28 @5) &7

July 2018 ESHRE 2018

The follicular wave phenomenon in women provides a new
model for ovarian function and stimulation in women.

-

aa olosesenmnd olossonse Alem lossses s

Day-to-day g:ﬂﬁ!cs (mean = SEM) of the number of follicles =5 mm detected (M) and the diameter of the largest follicle of each
wave [Non- tity Method, O for women exhibiting (A) two waves (n = 34) and (B) three waves (n 16) during one
interovulatory interval. Asterisks indicate follicle number data overlap

\.
Wave | Wave 2 Wave }

A

=

(L) ST IO
No.of follicles > 5 mm

Wave | Wave 2

:

No. of follicles > S mm
[Er e —

EEEEREENEEEEEEE

Day (0= ovulation) Day (0 = ovulation)

Bocrwold Wwmn ivarian follcwlar developeent. Fervid Swend 2000
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Characterization of Ovarigg
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STUDY QUESTION 4
ANDROGENS in the ovarian micro milieu
potentiates FSH action

) 4

[ INTERVENTIONS |

Do Androgens and Androgen-modulating
Agents benefit POR

ollicle number

0 | Qocyte quality
Live births [+
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Reproductive Biomedicine Online (2012) 25, 450 459
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Effects of transdermal testosterone in
poor responders undergoing IVF: systematic
review and meta-analysis

Mireia Gonzalez-Comadran *®, Montserrat Duran ®, Ivan Sola <9,
Francisco Fabregues °, Ramén Carreras *, Miguel A Checa *"#*
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When the clinical pregnancy rate was adjusted per
embryo transferred, differences among the two groups were
not statistically significant.

To] Tive birth
Testostrons Control Riss Rano Risk Rato
or Events Total Events Tots! M-H, Fized, 88% CI MoK, Fized 36% CI
Faoregues et ol 2000 0 a 4 3 I 150047 480
= Eenatal 2011 15 = L 2 SEs J4 006 484

{c) Clinical pregnancy per embryo transferred

Risk Ratio Risk Ratio
or Su Ratio) SE IV, Fixed, 86% CI IV, Fixed, 95% CI

Fibregues et al . 2009 00317 0603 201% 097(0.30, 318] —_—
Kim et al, 2011 06811 0413 620% 168[088 444) il
Massin ot al., 2006 14787 10001 B9% 439[052 37.16] \—'—-—'
Total (96% CI) 100.0% 1.72[0.91,3.26] o
Heterogeneity. Ch = 1 76, df = 2 (P = 0.42), P = 0% :UDI 0'1 ‘40 |£
Test for overall effect: Z = 1.67 (P = 0.09) Favours Control  Favours Testosterone

4 Temiesmn Fi 13 l

H Hoterogenety. Ch* =083 of = 2(F =073} 1"~ 0% T’;—ac—z o‘g——‘-_;-_.;._.‘%_

q Teniwonmielc el Peom Favours Cortrol  Farvours Tesiostarons
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Cochrane
so? Library

Cochrane Database of Systematic Reviews

Cochrane Database of Systematic Reviews 2015, Issue 11. Art. No.: CD009749,
DOI: 10.1002/14651858.CD009749.pub2.

Androgens (dehydroepiandrosterone or testosterone) for

women undergoing assisted reproduction (Review)

Nagels HE, Rishworth JR, Siristatidis CS, Kroon B

Seflings: Outpatent cic
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terase
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When compared with placebo or no treatment, pre-treatment with
DHEA was associated with higher live birth rates.

Figure 4. Forest plot of comparison: | DHEA or testosterone versus placebo/no tr (8]
Live birth/ongoing pregnancy rate.
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When compared with placebo or no treatment, pre-treatment with
testosterone was associated with higher rates of live birth.

Figure 4. Forest plot of comparison: | DHEA or one versus placebo/ .1
Live birth/ongoing pregnancy rate.
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Androgen treatment stimulated early stages of primate ovarian
follicular growth, independently of cycle stage or gonadotropin effect.

E Large antral > 1000 Mature graffian follicles with woll developed granulosa. thecal, and antral clements.

€. Folkolos Sored by Size: A & B

- N

O cavws
B e

Testosterone treatment
= Significantly increased the numbers of small

" e follicles (primary to small antral)
= Did not increase the abundance of large antral

follicles (pre-ovulatory)

Follche Gias

July 2018

ESHRE 2018

002 | HTTTHICL OOV
The Jmemal of Climen] Fadarinokogy & Metalxbinn
Eadcue Soaot

Coprmat D A0 o The Bo

Val B4, No 8
Prinded in PSA

Androgens promoted follicular growth indirectly by amplifying FSH

effect.
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FSHR mRNA expression was
= Significantly increased following testosterone treatment

= Only modestly increased following FSH treatment
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Androstenedione induces
abnormalities in morphology and
function of developing oocytes,
which impairs oocyte meiotic

hCG | EGF

Follicular stage Antral stage t»

Day 0 Day 6 Day 12
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_A Equivalent to ovarian follicular fluid
Em concentrations:
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ém = Healthy women - 107 M
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In androstenedione-treated follicles,
= Survival rate of follicles decreased in a dose-dependent manner
= Rate of follicles with abnormal morphology higher
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control

10°m

ndrostenadione

Excess androgen induced abnormalities in the morphology and
function of developing oocytes, which impairs oocyte meiotic
competence.

# § . i t lower
4 geo o ol Failure of spindle assembly
o RBR I 0 I L higher
! ‘ i § R I I I - l' = Misaligned chromosomes more
= " i s frequent
0 hours

Posaon Paper

Testostero

Lessons Fr:)h

Nikolaos P. Polyz
Panagiotis Drakoy
Christian De Gey?
Francisca Martine; 0

Arne van de Vijvel
Pedro Barri, MD, Omg 44mg 88mg 13.2mg

Testosterone in excess to 5.5 mg/d may be detrimental to follicle development

8

(ng/dL)
8
e

=

Average Testosterone
Concentration (Cav)

Does clinical research follow principles of

ovarian physiology

The transition from preantral to antral follicular stage = 70 days

Laf Transdarmal Tastasrarana Pracedine Ganadotennin Traatmaent in_|

Study Sample Size Duration, days Dose (per day)
Bosdou et al’ 50 21 10 mg

Kim et al* 110 21 12.5 mg
Fibregues et al® 62 5 0.02 mg/k
Massin et al® 49 IS 10 mg
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No significant difference in the ococytes obtained, clinical
pregnancy, ongoing pregnancy, live birth or miscarriage was observed.

200 (-1 18:10"s
IVF cycle characteristics of the DHEA and placebo groups.
Cycle characteristic DHEA group (n = 16) Placebo group (n = 16) Palue
Insernination
IVF 10 1 648
Ics 4 2
Gonadotropn
Duration (d) 10(8-12) 12 §-15) 114
Desa (W) 2475 2.194-3,206) 3,150 2,475-4,388) 069
E; on day of hCG 3,947 2.781-4,408) 5,101 (1,479-6,222) 347
Follicle sre
14-15 mm 0.500-1) 010-0.5) 169
16-17 mm 00-2 040-1) 550
z18 1(-2 200-2) 430
Endometnial thickness (mm) 11.2@4-138) 107 9.3-12.5) 705
e
Oocytes cbtaned 3(1.25-6.75) 2501-3 186
Fertilized embryos 3054 10-2) 155
Cleaved embryos 30.5-375) 10-2 169
Transterred embryos 20.25-2) 10-2) 430
Eiozen emhngs 0{0-1.75) 010) 202
TOE 1{0-2 0©0-0.75 141

Note Data are espressed a1 medar (75th 10 158 centie] o mumiber (DeLertage | i aporoprate P 05 was conmdend 1tatataly sgrefiact TOE - top-quaity embnyos.

Veung Effect of DHEA n poor regondens. Fertd Seend 2014
I e e e —————
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Human Repraduition, Yol 11, Ne.S pp. 977-985, 2018
Antearen Auvevs publi o on Parch T 3006 dax 10 108) Suserep. deadi3H

Transdermal testosterone

pretreatment in poor responders
undergoing ICSl: a randomized

clinical trial
JK. Basdou', C.A. Venetis’, K. Dafopoulos’, L. Zepiridis',
K. Chatzimeletiou', G. Anifandis’, A. Mitsoli', A. Makedos',

1LE. Messinis’, B.C. Tarlatzis’, and E.M. Kolibianakis'*

T T L Y e ey e e——
Tomgrsi Grrac e f W 1 od ot g, UGV Pt Uyt o Hor st Womm, e v shs
e o 4 Bapresha e, Dmparemems o Oty st Comen gy Mot seowms, Loverrsey of Themahy Larnsa. Graees

STUDY DESIGN, SIZE, DURATION: The present RCT was designed 1o detect a difference of 1.5 COCs (sample size required = 48
patients). From 02/2014 until 04/2015, 50 poor responders fulfilling the Bologna criteria have been randomized (using a randomization list)
1o either testosterone pretreatment for 21 days (n = 26) or no pretreatment (n = 24).

All patients underwent a long follicular protocol with GnRH agonist triptor

elin (Arvekap, Ipsen Ltd, France) 3.75 mg depot, starting on the first day of

the menstrual cycle, followed by daily injections of triptorelin (Arvekap,

Ipsen Ltd, France) 0.1 mg, if necessary. In the testosterone group, a daily

dose of 10 mg of testosterone gel (Tostran 2% _Gel ProStrakan) was

applied transdermally onto the inner thigh daily, y3d as suggested

by Kim et al. (201 1), starting from the GnRH agonist initiation. Testosterone

was supplied in a canister with a dosing pumping mechanism, which delivered

one half gram of gel containiach time the piston

was depressed.
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| The non-significant increase in the number of COCs, following
transdermal testosterone pretreatment was not associated
with the probability of embryo transfer.
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Does ANDROGEN supplementation benefit POR I
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STUDY QUESTION 5

GROWTH HORMONE increases granulosa
response to gonadotropins and IGF-1 enhanced
steroidogenesis

INTERVENTION

Is GH beneficial in POR ]

Follicle flimber ]ﬁ

I " Oo;:yte quality I‘G‘
14| Live birth [
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There was a statistically significant difference in live birth rates and
pregnancy rates favoring the use of adjuvant growth hormone in

GH protocol POR definition
12 IU IM on alternate days T Previous sub-optimal response
4 - 121U SC daily from CD 3 Previous =2 oocytes or 248 AMP hMG
81U SC daily Women >40 years |

241U IM on alternate days from CD | |.. Previous < 6 cocytes

Figure 9. Forest plot of comparison: 2 Growth hormone versus placebo: Poor responder as defined by the
study, outcome: 2.1 Live birth rate per woman randomised.
Growth Hormone Placebo Ockts Rstio Oxdds Ratio

Study or Tvonis Total Events Total Weight MM, Ficed, 95% CI MM, Fixed, 95% C1

=¥ Thuang 1994 4 12 2 15 323% 325048, 2200 o
Suibdcari 1996 4 U 2 10 o 3 155% 2.06 |0.08, 54 80) e
Tesarik 2005 1 50 2 60 426% 67T .42,3237 ——
Owen 1981 : 13 0 12 96% 1184057, 24783 L
Total (95% C1) 85 B0 100.0%  6.39[1.89, 15.35) -> o
Total events n 4
Heterogensity, Chi*= 0.94, df= 3 (P = 082), = 0% + -




There was no significant difference in the clinical pregnancy
or live birth rate per cycle.

outcomes in poor responders? A
randomized, controlled trial

Reproductive ostcomes.

Variable
reaching ET, nvh (%)

Group A, GH/HMG/GnRHant Group B, hMG/GnR Hant
(n= 73 Pralue

2858 (41.2)
2857 (49.1)
15/58 (22.1)
1557 (26.3)
1115 (73.3)

ansi2e 7
f

¥
C cal pregnancy aie/ET,
Clirical pragnarcy rate/cycle
C rato/ET, min ()

Early miscarmage
Early miscarriagt
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I Does GH supplementation benefit POR |
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