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Course coordinator

Georg Griesinger (Germany)

Teaching aims and course description

An evidence-based appraisal of treatment regimens for IVF and the role of experimental and
adjunctive therapies.

Course description

To cover the full range of IVF regimens and how best to select and individualise depending upon
patient characteristics, including strategies to reduce the risk of complications such as OHSS. To
discuss evidence based management options for poor response, including growth hormone and
DHEA supplementation, as well as the conundrum of implantation failure and recommendation for
its management. To evaluate the current role for adjunctive therapies, such as aspirin, heparin,
steroids, vitramins, acupuncture and homeopathy. To define the place for psychology, counselling
and peri-conceptional care in optimising treatment and child health.

Target audience

Reproductive physicians and nurses
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Scientific programme

Chair: Georg Griesinger (Germany)

09.00-09.10
09.10-09.40

09.40-09.50
09.50-10.20

10.20-10.30

10.30-11.00

Introduction — Georg Griesinger (Germany)

Selecting COS protocols based on response prediction — Marco Gaudoin (United
Kingdom)

Discussion

What is a poor response and how should it be managed? — Efstratios Kolibianakis
(Greece)
Discussion

Coffee break

Chair: Frank Broekmans (The Netherlands)

11.00-11.30
11.30-11.40
11.40-12.15
12.15-12.30

12.30-13.30

Strategies to prevent and manage OHSS — Georg Griesinger (Germany)
Discussion

Evidence based approach to recurrent implantation failure — Tarek El- Touky
(United Kingdom)

Discussion

Lunch

Chair: Stratis Koblianakis (Greece)

13.30-14.00

14.00-14.15
14.15-14.45

14.45-15.00

15.00-15.30

What is the role of aspirin, heparin, steroids & vitamins in IVF? — Luciano Nardo
(United Kingdom)

Discussion

Current evidence for alternative therapies in IVF — Elisabet Stener-Victorin
(Sweden)

Discussion

Coffee break

Chair: Daniella Romualdi (Italy)

15.30-16.00

16.00-16.15
16.15-17.15

17.15-17.30
17.30
18.00

How can psychology and counselling help optimising treatment? — Jacky Boivin
(United Kingdom)

Discussion

Improving the health of the child born after IVF: implications on the peri-
implanation period and for stimulation protocol selection — Nick Macklon (United
Kingdom)

Discussion

Panel Discussion, all speakers
Close
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Selecting COS protocols based
on response prediction

Marco Gaudoin
(MBChB, MD, FRCOG)
Consultant Gynaecologist

Medical Director, GCRM
ESHRE, Istanbul, July 2012

LUnversity B P
of Glasgonw ACAANN

Learning objectives

 ovarian response predictors
» why it is valuable to predict the response
« which protocols

» when to s BeMgements
« ESHRE

» Prof. Richard Fleming
» Prof. Scott Nelson
WY Llniersicy + No conflicts of interest

Calarserind AN

Predictors of ovarian response

* age

¢ PCOS: Dale et al, 1991

* obesity: shah et al, 2011

¢ genetic: FSH-receptor SNPs, Wunsch et al, 2007
* ovarian reserve tests: AFC, AMH

* past performance

University RN
of Glasgow AR
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GnRH-agonist “long” protocol

* since 1980’ s Fleming et al, 1982
* “one-size-fits-all”

—can use it for all women
* it works

» ‘Why bother? ”

L Inversity
Glasgony

AMANAA

GnRH-agonist “long” protocol

* menopausal symptoms
« Jovarian reserve — long stim”

« Tovarian reserve — OHSS
* hosp" costs
> death

« 14 obstetric outcome

Courbiere et al, 2011
-L' L Pl‘nr\ll‘\

A

Why does the “long” protocol - OHSS?

FSH injections
14

L2 2 A N AN 4

Menses

12

10 FSH
Threshold Concentration
FSH g | ~---""=====-======--o-fAfommmm oo
(luiL)
6

4] Downreg®

2| 4

Total
recruitment:
lead, medium,
small cohorts:

Total recruitment

4 3 -2 -1 1 2 3 4 5 6 7 8

equivalent size
— Tegg yield

g 2N

Day relating to menses

R
Jasgron

AN
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Anti-Mullerian Hormone

AMH

WYYV WY

ifs Unwersity
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of Glasgow

AMH expression

AMH in pre-antral
and early
antral follicles
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AMH and oocyte yield (“long protocol’)

100
° DSL assay
80
AMH ¢ 0 ° oo
(pmoliL) o (r?=0.36)

Oocyte Yiell

d

LUnversity
of Glasgonw

Nelson et al, 2007

-

AMANAA

Why does antagonist control
yield fewer eggs?

T a T

AN

Biology of follicular recruitment/selection

Endogenous initial

recruitment —
smaller lead cohort

FSH Injections
Mens [
12
T - A Threshold ____ _
UL 8 concentration
6
4
2
6 7 8

2 3 4 5
Day re. menses

QY e

University
of Glasgow

— fewer eggs

T a T

AN
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the same person responds differently
to different protocols

...also different people respond
differently to the same protocol
a) “normal” responders (ow OHSS risk)

b) low responders
¢) high responders (high OHss risk)

LUnversity
of Glasgonw F V. Vv

Individualization of R,

Alternative stimulation regimes for:
« ... poor ovarian reserve (YAMH)
« ... high ovarian reserve (TAMH)
» ...amended further for BMI

Bl Liniversity
Bf L n ¥
-L’ of Glasgow FLY v W v

Issues of Ovarian Stimulation

TRADITIONAL MILD
AMH, pmol/L LONG COURSE STIMULATION
AGONIST CONTROL ~ ANTAGONIST CONTROL
LOHSS
Risk: TOHSS  SAFER ..but legg yield.
Gen High disadvantageous?
1l Response
15
20
Normal ‘Normal’ & safe.
Response Maximal recruitment.
75052 advantageous?
s :educed Excess burden Reduced burden
1.5% Response -feweggs  ?impact on egg yields
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Prospective evaluation of
AMH-based strategies in COS

Centre 1 (GRI Centre 2 (GCRM
(N =370) (N =168)
Control ESH Dose Control ~ FSH Dose
Agonist 150 Antagonist 150
— High responss/
Agonist 225 20 /Agonist 225
~ Normal response
Agonist 300 -~ Antagonist 300
75
15 Low response
: Negligible response

Nelson et al, 2009

Days FSH stimulation and egg yields

Reduced AMH  Normal AMH High AMH
FSH:3001U FSH:2251U FSH:1501U
Agonist
12
0 Antagopfst Antagonipt
*p<0.001
6
4
2
16 *p<0.001
Egg 2 Agonist Antaggnist
yields
Cenre1 4
Centre 2
Wit &7 AMH AMH AMH e AT
i B L 1-7.4pm/L 7.5-19.9 pm/L >20 pm/L AR

W
Nelson et al, 2009

Clinical pregnancy rates

Excess responses

OHSS
- p<0.001
. *
*Antagomst 30 Agonist/ 150
woof 9% of
USRS S cycles p<0.001
started . 20
40 Agonist  Agonist
- Antagonist 10
20 - g Antag / 150
Agonist
Reduced AMH  Normal AMH High AMH High AMH
Centrel 1-7.4pmolL  7.5-20pmolL  >20 pmollL >20 pmol/L
Centre 2

Nelson et al, 2009
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AFC: Oocyte yield prediction

00} P———
s

3-D computerised

2 2

technology

Sensiiy

B

NN

ijs Unwersity Jayaprakasan et al, 2008
of Glasgow AEAAAA

— Age
Age LFSH

Sensitivity

—— Agw AT
YT

Age £ ANH & AFE
——— Age EANM L AFC L FIH

[} 02 o4 as 08 1
1-Specificity (-l possue )

« predictive ability of AFC and AMH are similar

Are more eggs better?

.l. University TR
# of Calasgron AAAAN
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GCRM

mean ~ —

__lideal

* >400,000 R, cycles

* ‘“ideal” egg yield c. 15-20 eggs.
« NB. all age groups

* AMH-based programme:
mean egg yield is 50%
of “ideal”

AT AT A A

Sunkara et al, 2011. AAAAA

Curve shifted:

max. achieved
at lower egg

Lt Binth rate

=

= numbers
- ? potential
1 15 m - = egg yleld
Egg Number versus actual
Eggrombar 1 5 10 15 W 3 W 3B & egg yield
A= LME MR Al4l e ER) &1 i 4
i niversity AT T AT
d of Glasgon AN

AMH-dictated strategic approach

Primary observations

High Antagonist strategy

responders . ‘norma_\lized‘ egg yiel_ds
« superior safety profile

(15010 daily) « higher fresh CPR
Normal Use GnRH agonist
responders « Negligible failure of OPU or over-stimulation

Reduced Antagonist strategy High dose FSH
responders « reduced treatment burden < no clinical benefit

« greater cost

Versity N P P
alarszrond Nelson etal, 2009 ,u wsuwin
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Selecting COS protocols based on
response prediction

« predict ovarian response

— age, past response, BMI, AFC, AMH, etc.

Aims:
1. high ovarian reserve: avoid OHSS

2. low ovarian reserve: reduce R, burden

LUnversity
of Glasgonw

Selecting COS protocols based on

response prediction

 understanding physiology:
— can formulate different R, protocols

« further refinement:
— GnRHa trigger (Humaidan et al, 2011)

— low ovarian reserve: adjuvant R /protocols
* — achieve stated aims

 ..and optimise pregnancy rates

versity
SO

References

« Courbiere et al, Fertil Steril. 2011; 95(5):1629-32

« Dale et al, Hum Reprod. 1991; 6(2): 238-41
Fleming et al, BJOG 1982; 80: 80-83

Humaidan et al, Hum Reprod Update 2011; 17(4): 510-24
Jayaprakasan et al. Hum Reprod 2008; 23(7): 1538-44
* Nelson et al, Hum Reprod. 2007; 22(9): 2414-21

Nelson et al, Hum. Reprod 2009; 24: 867-875
Shah et al, Obstet Gynecol. 2011; 118(1): 63-70
Sunkara et al, Hum. Reprod 2011; 26(7):1768-74

« Wunsch et al Ann Endocrinol (Paris). 2007; 68(2-3): 160-6

University RN
of Glasgow AR
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What is a poor response and how should it be managed?

Stratis Kolibianakis

MD MSc PhD

Assistant Professor

in Obstetrics Gynaecology and Assisted Reproduction

Unit for Human Reproduction

1st Department of Obstetrics and Gynaecology el

Aristotle University of Thessaloniki, Greece

Disclosure

No commercial and/or financial relationships with manufacturers of

pharmaceuticals, mentioned in this presentation

Invited speaker for MSD, Serono, Ferring

Learning objectives

By the end of this presentation it should be clear:

What is a poor ovarian response

How effective are the various strategies

used to manage poor ovatian response
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What is poor ovarian response?

Multiple definitions of

poor ovarian response

Ferrarett et al 2011

Definition of poor ovarian response

Bologna 2011

two out of three

(i) Advanced maternal age

(240 years) or any other risk factor for POR

(ii) A previous POR

(=3 oocytes with a conventional stimulation protocol)

(iii) An abnormal ovarian reserve test

(i.e. AFC: 5-7 follicles or AMH: 0.5-1.1 ng/ml)

Ferrareti et al 2011
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Management of poor responders

Problems with the existing literature

Treatment of “poor responders” has been attempted with various methods in

retrospective, prospective studies using comparative and non-comparative designs

Most studies are underpowered and single and

thus useful conclusions are difficult to be drawn

There is a need for an evidenced based approach

in the problem of treatment of poor responders

Systematic reviews and meta-analyses

Kyrou et al,, 2009 HRU

Bosdou et al., 2011 HRU

Interventions to enhance IVF outcome in poor responders

Addition of:
Growth hormone (GH) or GH-releasing factor (GHRF)
Pyridostigmine
Aspirin

L-arginin
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Interventions to enhance IVF outcome in poor responders

@ GnRH antagonist protocol versus

GnRH — agonist protocols

No pituitary suppression

Natural cycle

B Modifications of ovarian stimulation

@ Intracytoplasmic sperm injection

@ Day 2 versus day 3 embryo transfer

Interventions to enhance IVF outcome in poor responders

Androgens and/or androgen-modulating agents

Pretreatment with transdermal testosterone

Pretreatment with DHEA

Addition of aromatase inhibitors

Addition of recombinant luteinizing hormone (rLLH)

Addition of hCG during ovarian stimulation

Addition of Growth Hormone (GH) or GH-releasing factor (GHRF)

GH enhances:

gonadotrophin effects on granulosa cells

Lanzone et al., 1992

GHRF enhances:

gonadotrophin-induced steroidogenesis

cyclic adenosine monophosphate formation (cAMP)

Doldi et al., 1996
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Addition of GH

Live birth

GH Contrad Fikh Dllference
Soudyor Sebgroup  Ceeaty Totel Cwents Total Weigh -] WAL Mized, 35% O
Drreds ] o T 1] 3 ——
Kt 3 5 ——
1 13 1] —
T % 0
Treang ot d, 1584 s u 2 T
Totsd 5% GO " TH RON B[RS 030 -
Tokal e vy x T

Helomgonsdy: 0h7
Tomd o vl it 7

25 45 0
Favours ool Favours (G4 adotion

RD = +17 %

95% CI: +5 to +30

Kolibianakis et al 2009 HRU

Addition of GHRF

«  Single study - Howles et al., 1999

. Addition of GHRF versus no addition

Live birth rate: 5.2% versus 4.0%

RD = +1.2%
95% CI: -5.3 to +8.1

Addition of GH or GHRF

Conclusions

GH Addition:

Beneficial effect on the probability of live birth in poor responders

No beneficial effect in poor responders
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Addition of Pyridostigmine

@ Acetylcholinesterase inhibitor
@ Increase GH secretion by enhancing the action of acetylcholine

Delitala ct al., 1988

[c]

Addition of Pyridostigmine

@ Relevant study: Kim etal ., 1999 - 70 patients

@  GnRH agonists and gonadotrophins

@ Definition of poor response :

<3 oocytes retrieved and/or a minimum requirement of 50 ampoules of gonadotrophins

in a previous failed IVF attempt

@ Outcome: ongoing pregnancy / delivery rate

Addition of Pyridostigmine

Addition of pyridostigmine versus no addition:

Ongoing pregnancy/delivery rate:

8.6% versus 22.9%

RD = -14.3%
95% CI: -31.4 to +3.2

Kim et al , 1999
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Addition of Pyridostigmine

Conclusions

Addition of pyridostigmine

does not appear to improve the ongoing pregnancy / delivery rate

in poor responders undergoing IVF

Addition of aspirin

Beneficial effect of the addition of low-dose aspirin in:
patients with low uterine blood flow undergoing thawed ET
Wada et al,, 1994
oocytes donation recipients with a thin endometrium

Wieckstein ct al., 1997

Target of aspirin

impaired ovarian blood flow

Battaglia et al , 2000

Addition of aspirin

@ Relevant study: Lok et al., 2004 - 60 patients
@ GnRH-agonists/HMG
@  Definition of poor response:
recruitment of < 3 mature follicles (>17mm) in previous IVF attempt

or presence of repeated high basal levels of FSH (>101U/1)

@  Outcome : clinical pregnancy rate

Page 24 of 160



Addition of aspirin

Addition of aspirin versus placebo

Clinical pregnancy rate:

3.33% versus 6.77%

RD =-3.33%

95% CI: -18.24 to +10.85

Lok et al., 2004

Addition of aspirin

Conclusions

A beneficial effect of low-dose aspitin
in poor responders undergoing IVF

is not currently supported

Addition of L-arginine

@ L-arginine is involved in the formation of Nitric oxide (NO)

cither by a calcium dependent or a cytokine-inducible NO synthatase

Moncada et al,, 1991

NO, is an intra and intercellular modulator

that plays a role in follicular maturation and ovulation

Anteby et al., 1996
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Addition of L-arginine

@ Relevant study: Battaglia et al.,1999 - 34 patients
= Flare-up GnRH-agonist/pure FSH
@ Definition of poor response:
at least one previous cycle cancellation due to E2<1100 pmol/1

and/or < 3 follicles recruited by day 8 in a previous IVF cycle

Outcome : COCs, pregnancy rate

Addition of L-arginine

Addition of L-arginine versus placebo

COCs: 4.1+ 1.9 versus 1.6 £ 0.5
WMD = +2.5

95% CI: +1.53 to +3.47

Pregnancy rate : 17.6% versus 0%
RD = +17.6%

95% CI: -4.1 to +41.0

Battaglia et al, 1999

Addition of L-arginine

Conclusions

Addition of L-arginine in poor respondets undergoing IVF:

Increase in the number of oocytes retrieved

No beneficial effect on pregnancy rate
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Modification of the long GnRH agonist protocol

Different dosages of GnRH agonist

Different protocols for GnRH agonist administration

Modification of the Long GnRH agonist protocol

Relevant study: Dirnfeld et al., 1999 Relevant study: Garcia-Velasco et al., 2000
63 patients 70 patients
Standard long luteal protocol versus a Standard long luteal protocol versus
stop agonist long protocol a stop agonist long protocol
Stop agonist protocol: Stop agonist protocol:
Administration of GnRH-agonist Administration of GnRH-agonist
initiated in the midluteal phase initiated in midluteal phase
and stopped upon adequate down-regulation] and stopped with the onset of menses

Modification of the Long GnRH agonist protocol

= Dirnfeld et al.,1999 Garcia-Velasco et al., 2000
Definition of poor response: Definition of poor response:
< 4 mature oocytes retrieved in at least one <3 follicles 218mm in diameter in a previous IVF
brevious IVF cycle and/or a previous low responsd attempt and presence of
to COH as evidenced basal FSH concentration <12 1U/L

by a peak E2 level 0f<2.000 pmol/L

Outcome : ongoing pregnancy rate Outcome : pregnancy rate
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Modification of the Long GnRH agonist protocol

= Dirnfeld et al., 1999 Garcia-Velasco et al., 2000
Ongoing pregnancy rate : 5.0% versus 2.6% Pregnancy rate : 13.9% versus 17.6%
Rate difference = +2.4% Rate difference = -3.7%
95% CI: -9.1 to +14 95% CI: -21.4 to +13.7

Modification of the Long GnRH agonist protocol

Conclusions

The use of the “stop” protocol described

does not appear to enhance the probability of pregnancy

over the conventional long protocol

Short versus long protocol

Short protocol:

Promotes follicular growth by taking advantage of the flare-up effect]

of GnRH-agonist on pituitary gonadotrophin release

Long protocol:

Results in a more coordinated follicular growth
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Short versus long protocol

Relevant study: Weissman et al., 2003 - 60 patients

Short protocol:
a high dose of GnRH-agonist for 4 days, followed by standard GnRH-agonist dose

Long protocol:

a standard GnRH-agonist dose was used until pituitary down-regulation,

followed by halving the GnRH-agonist dose

Definition of poor response :

presence of < 5 oocytes retrieved or <3 follicles of = 16mm developed on the day of cycle

cancellation, or serum E2 level < 500pg/ml on the day of hCG administration

Outcome: clinical pregnancy rate

Short versus long protocol

Clinical pregnancy rate: 3.4% versus 22.6% p=0.053

RD =-19.2%

95% CI: +0.35 to -38.6

O Weissman etal ., 2003

Short versus long protocol

Conclusions

Short and long agonist protocol did not yield significantly different results

in poor responders undergoing TVF
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GnRH antagonist versus GnRH agonists

GnRH antagonist are not administered during the stage of follicular

recruitment and thus suppression of endogenous gonadotrophin

secretion is not present at that time in contrast to GnRH agonists

Craft et al,, 1999

GnRH antagonist versus GnRH agonists

Griesinger et al 2006

Relevant studies: 8 - 575 patients

2 studies— long agonist protocol

6 studies — flare-up protocol

Definition of poor response:

In the majority of studies — “inappropriate ovarian response” during a previous stimulated cycle

Only in two studies — age of the patients and the basal FSH concentrations were used as criteria

Outcome: clinical pregnancy rate, COCs

GnRH antagonist versus GnRH agonists

[pregnancy rate

tocciChation  Vestrsgoswsigonmis 00 81 03

Codined 3 mime mimm

OR =1.28

95% CI: 0.84 -1.96

Griesinger et al 2006
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GnRH antagonist versus GnRH agonists

COCs

Sy Bt Chmiss Vem W M0 3@ AW @ m

SDF = +0.07

95 % CI: -0.11 to +0.25

Griesinger et al 2006

GnRH antagonist versus GnRH agonists

Conclusions

No difference in pregnancy rates appeats to exist

between GnRH agonists and GnRH antagonists

in poor responder patients

GnRH antagonists versus no pituitary suppression

@ Relevant study: Akman et al., 2000 - 40 patients

@ GnRH-antagonists/FSH+HMG versus FSH+HMG

@ Definition of poor response:

at least two previous IVF attempts with low response due to:

baseline FSH >15mIU/ml or E2 on the day of HCG < 500pg/ml,

or < 4 oocytes retrieved

@  Outcome : ongoing pregnancy rate
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GnRH antagonists versus no pituitary suppression

Clinical pregnancy rate:
20.0% versus 6.2%
RD = +13.8%

95% CI: +39.5 to -11.8

GnRH antagonists versus no pituitary suppression

Conclusions

The addition of GnRH antagonists to ovatian stimulation
does not appear to increase significantly
the probability of pregnancy

in poor responder patients undergoing IVF

Short agonist versus natural cycle

The use of natural cycle IVF in poor responder patients

as alternative to ovarian stimulation:

— less invasive

— less costly
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Short agonist versus natural cycle

@ Relevant study: Morgia et al., 2004 - 129 patients

@ natural cycle versus a short agonist protocol

@ Definition of poor response:

retrieval of <3 oocytes in a previous attempt

or cancellation of the cycle because of no follicular development

@ Outcome : pregnancy rate

Short agonist versus natural cycle

Natural cycle versus short agonist protocol

Pregnancy rate:

6.1% versus 6.9%

RD =-0.8%
95% CI: -8.2 to +6.2

Short agonist versus natural cycle

Conclusions

No significant difference in pregnancy rates

between natural cycle and short agonist protocol

in poor responders undergoing IVF
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Modifications of ovarian stimulation

@ High versus standard dose of FSH

@ High versus decremental dose of FSH

Modifications of ovarian stimulation

Cedrin-Durnerin et al., 2000

Klinkert et al., 2005

96 patients

52 patients

high FSH fixed dose 450 IU versus
a decremental dose 300 - 150 TU
in a short mini-dose GnRH-a protocol

higher FSH starting dose
150 TU versus 300 TU
during a long GnRH agonist protocol

Definition of poor response:
retrieval of <5 oocytes in a previous cycle
ated baseline FSH or E2 levels on CD 3

or el

Definition of poor response:
retrieval of <4 oocytes or < 3 follicles developed

on the day of cycle cancellation

@  Outcome: pregnancy rate

@ Outcome: ongoing pregnancy rate

Modifications of ovarian stimulation

Decremental group versus high fixed dose group

Pregnancy rate:

6.25% versus 8.33%

RD = -2.08%

95% CI: -14.03 to +9.64

150 IU of FSH versus 300 IU of FSH

Ongoing pregnancy rate:

7.69% versus 3.85%

RD = +3.84%

95% CI: -12.19 to +20.60
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Modifications of ovarian stimulation

Conclusions

A high fixed-dose gonadotrophin regimen

does not improve the probability of pregnancy

in poor responders

Modifications of ovarian stimulation

Initiation of FSH during the luteal phase

The antral follicles are present in late follicular phase of the ovarian cycle

and initiation of their further development occurs

under the action of the premenstrual FSH rise

Gougeon et al,, 1996

Earlier administration of FSH might 1 the number of recruited follicles

by opening the recruitment window

in the late luteal phase of the preceding cycle

Modifications of ovarian stimulation

Initiation of FSH during the luteal phase

@ Relevant study: Rombauts et al., 1998 - 40 patients

@ Initiation FSH during the luteal phase

@ Definition of poor response:

retrieval of 3 to 6 oocytes in the last FSH stimulated cycle

@ Outcome: COCs
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Modifications of ovarian stimulation

Initiation of FSH during the luteal phase

Number of oocytes retrieved

Initiation in the luteal phase versus standard FSH initiation
median: 4.5 - range: 2-12
versus

median: 6 - range: 1-10

Modifications of ovarian stimulation

Initiation of FSH during the luteal phase

The administration of FSH in the luteal phase
has no beneficial effect on the total number of oocytes retrieved

in poor responders

Intracytoplasmic sperm injection

Available evidence is not able to demonstrate
whether ICSI is more efficacious than conventional IVF

in poor responder patients

Van Steirteghem 1993
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Intracytoplasmic sperm injection

@ Relevant study: Moreno et al., 1998 - 104 patients

=B Long GnRH-agonist protocol/ HMG+FSH

@ Fertization method: ICST or IVF

@ Definition of poor response:

retrieval of <6 oocytes in a previous cycle

@ Outcome: pregnancy rate

Intracytoplasmic sperm injection

IVF versus ICSI

Pregnancy rate :

17.3% versus 21.1%

RD =-3.8%

95% CI: -18.9 to +11. 4

Intracytoplasmic sperm injection

Conclusions

Pregnancy rates in poor responders

are not dependent on the fertilization method
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@ Day 2 versus day 3 embryo transfer

Because of concerns regarding the impact of in vitro culture conditions

to the limited number of developing embtyos in poor responders,

it has been proposed that shortening the duration of embryo culture

might be associated with an improvement in pregnancy rates

by increasing the number of embryos available for transfer

@ Day 2 versus day 3 embryo transfer

Relevant study: Bahceci et al., 2006 RCT - 281 patients

Long or short GnRH agonist protocol/rFSH

Definition of poor response:

<5 follicles > 13 mm at the end of stimulation

Primary outcome:

Pregnancy rate

@ Day 2 versus day 3 embryo transfer

Ongoing pregnancy

Day 2 versus day 3 group

27.7% versus 16.3%

RD = +11.4%
95% Cl: +1.6 to +21.0

Embryos transferred

Day 2 versus day 3 group

2.0 £ 0.8 versus 1.7 = 0.8 embryos

RD = +0.30
95%CI: +0.11 to +0.49
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@ Day 2 versus day 3 embryo transfer

Conclusions

Shortening the duration of embryo culture is associated
with an improvement in pregnancy rates

probably by increasing the number of embryos available for transfer

Use of androgens or androgen modulating agents

for poor responders

Interest in androgen

Accumulation of androgens

in the micro milicu of the primate ovary,

plays a critical role in carly follicular development and granulosa cell proliferation

Wil ot al, 1998

Androgen
has been shown to stimulate carly stages of follicular growth

Vendala et al, 1995; 1999, Wil ot al 1998

Increase the number of pre-antral and antral follicles

Hillie ec al, 1997; Weil et al, 1998, 1999
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Interest in androgen

intraovarian concentration of androgens

|

FSH receptor expression in granulosa cells

|

Responsiveness of ovarics to FSH

Hiller and De Zaware, 1981; Harlow et al, 1986; Vendola et al, 1998; Weil et al, 1998

Addition of testosterone

Clinical pregnancy

RD = 15%

95% CI: +3 to +26

Live birth

sanmm —

RD = 11%
95% CI: 0 to +22

Bosdou et al 2011

Addition of Testosterone

Duration of ovarian stimulation

WMD = -0.8 days95% CI: -1.3 to -0.3

Total dose of gonadotrophins required

WMD = -446.2 IUs

95% CI: -600.9 to -291.5

Number of COCs retrieved
WMD = +1.5 COCs

95% CI: +0.9 to +2.1

Bosdou et al 2011
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Testosterone

Conclusions

Transdermal testosterone pretreatment

in poor responders undergoing ovarian stimulation for IVF

is associated with

reduced duration of gonadotrophins stimulation

reduced total dose of gonadotrophins required

increased number of COCs retrieved

+15% increase in the probability of clinical pregnancy

+11% increase in the probability of live birth

DHEA pretreatment

Clinical pregnancy rate

RD = +11%

95% CI: -15 to +37%

Single study Live birth rate
Wiser et al 2010 RD = +11%
33 women 95% CI: -10 to +33%

COCs retrieved

WMD = -1.0
95% CI: -2.23 to +0.23 Wiseretal, 2010
Bosdou et al 2011
DHEA
Conclusions

It cannot be supported that DHEA pretreatment of poor responders

can increase clinical pregnancy rates, live birth rates

ot the number of COCs retrieved
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Aromatase inhibitors

Clinical pregnancy rate

RD = +8%
95% Cl: -4.0 to +19.0%

Aromatase inhibitors

Total dose of gonadotrophins required for ovarian stimulation
WMD = -870 TUs
95% CI: -1110.2 to -629.8

COCs retrieved

WMD = +0.10
95% CI: -0.60 to +0.80

Aromatase inhibitors

Conclusions

Clinical pregnancy rates,
the total dose of gonadotrophins required for ovarian stimulation
and the number of COCs retrieved
are not associated with the addition of aromatase inhibitors

during ovarian stimulation of poor responders
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rLH addition

Clinical pregnancy rate

0 foum, 0.13] -

tio
S4B Firrt (PRl

RD = 6%
95% CI: -0.3 to +13%

rLH addition

Total dose of FSH required for ovarian stimulationWMD

=-272.851Us
95% Cl: -600.52 to +54.83

Duration of ovarian stimulation
WMD = -0.31 days
95% CI: -0.66 to +0.04

COCs retrieved
WMD = -0.04
95% CI: -0.61 to + 0.54

tLH addition

Conclusions

A statistically significant association between rI.H addition and
achievement of clinical pregnancy in poor responders

cannot not be confirmed

‘The same is true for the duration of stimulation, the total dose of

gonadotrophins and the number of COCs retrieved
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hCG addition

Single study, Berkkanoglu et al., 2007 - 99 women

Clinical pregnancy rate

RD = -5%
95% CI: -20 to +10%

Total dose of gonadotrophins required

WMD = -552.10 1Us
95% CI: -1035.16 to -69.04

Duration of ovarian stimulation

WMD = -1.00 days
95% CI: -1.71 t0 -0.29

hCG

Conclusions

The total dose of gonadotrophins required for ovarian stimulation and the

duration of stimulation

were decreased when hCG was added during ovarian stimulation

Clinical pregnancy rates, however, were not significantly different

Conclusions

The management of poor responders still represents a challenge for the

clinician, which is further complicated by the variations

in the definition of poor ovatian response

With the exception of GH co-administration, addition of transdermal

testosterone and shortening of the duration of embryo culture, none of the

examined approaches currently appears to be beneficial

Due to the low incidence of poor ovarian response, evaluation of the

interventions proposed is usually performed in single, underpowered studies,

which might not allow the detection of the true effect of an intervention
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Strategies
to prevent and manage OHSS

Prof. Dr. Georg Griesinger
Universtiy of Libeck, Germany

Primary Prevention

choose lower risk treatment
options

understand pathophysiology of
OHSS

Secondary Prevention

identify patients at risk by prevent OHSS by protocol
ovarian response modifications

Tertiary prevention

diagnose OHSS early | manage appropriately
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OHSS classification

,Clinically relevant”
OHSS

OHSS
Requiring hospitalisation

;

- - - o .

Navot,1992
WHO Golan,1989 s Rizk, 1999
grade Il grade IV-V OE grade B,C
,critical’

What is the incidence of OHSS at your

center?

OHSS incidence

country source incidence | comment
England HFEA 2008 0.25% rough estimate for severe OHSS
Finnland Klemetti et al., Hum 0.9% Register linkage study; hospitalized
Reprod 2005 because of OHSS
Europe Mouzon et al., 0.7% No definition of severity
Reprod 2012
Germany DIR Annual report 2010 0.23% Severe OHSS

-> ascertainment bias likely

- differences in definition
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Perioperative and post-operatlive complications

of transvaginal ultrasound-guided ovcyte retrieval:
prospective study of > 1000 vocyte retrievals

A K Ludwig M Glawatz, € Gricsinger. K Diedrich and M Ludwig

Iable 1V. Complications and hospilalizations oceurring within 2 months of
oocyte retrieval

Proepective dalan - Relnegradive dig

COHS5 M 2T IE1038) | 54% (A0

Hum Reprod. 2006 Dec;21(12):3235-40

OHSS requiring hospitalisation after

long agonist stimulation

Crwtion Teur Agonists
Olbsemezs 2000 arez
B o I
D e 109G
Nt Amarienn NN 2o
Mk o Eort 2001 8119
[t 2006 2r;
Eahcect 2008 078
e 2008

Comtand (7

Kolibianakis et al., Hum Reprod Update 2006

Severe OHSS

after long agonist stimulation

5,00 MERIT trial, n = 731

4,50
4,00

3,50

3,00 [1Series1

2,50

2,00 2.2% 2.1%
1,50

1,00

HP-HMG rFSH

Nyboe- Andersen et al., Hum Reprod 2006
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Faseardage

Severe OHSS
after antagonist stimulation

B Corilolitrogin alfa (» = 1021)
FEH (o = S0

& EngageEnsue

Tarlatzis, Griesinger et al. RBMonline 2011

What causes OHSS?

@ VEGEF et al.

Can we reliably predict
all OHSS cases?
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[Fioure 1. ROC curve Tor severe OFSS,
Severe OHSS prediction based on
number of follicles (antagonist)

Combined analysis of ENGAGE, ENSURE & TRUST trial data
n=2493

o 2 19 follicles >10mm:
o sensitivity = 74%
. specificity = 75%
99.5% of the patients with a follicle

o count lower than 19 were indeed not at
risk of developing severe OHSS

ROC for severe OHSS, AUC=0.779

Mannaerts, Witjes, Griesinger, ESHRE 2012

[Trgure 1. ROC curve for severe OFT
Severe OHSS prediction based on
number of follicles (antagonist)

single centre retrospective analysis
n=1801

sensitivity = 83%
specificity = 84%

5/53 CASES OF SEVERE OHSS

18 follicles >10 mm or E2 > 5,000 pg/l:

STILL MISSED WITH THESE CRITERIA

Papanicolaou et al., Fertil Steril 2006

Estradiol levels and follicle number in
patients with severe OHSS

walue ESTRACIOL D&Y HEG 0

3| 320 W W7 NS I I 0916 1 134212 &

Folcie number

Papanicolaou et al., Fertil Steril 2006
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Primary prevention

Primary Prevention

Stimulation

v

» mild stimulation
» natural cycle IVF
>

In-vitro maturation

long GnRH-agonist

GnRH-antagonist instead of

efficacy ? OHSS |
efficacy ? OHSS @
efficacy ? OHSS @
efficacy «» OHSS |

v V Vv

v

oitwtion
owverres

e

fosetr aracae
ot Bt

mhowct

rinad (R

Yewr Antugonists  Agunists

000 2128
2000 47488

00 01K
am wam
2001 478
E T
W05 T
MW 2iEn

7 na

2141
Bi2ed
1
21
LOT
am
5175
20a
W

nm

Primary prevention: OHSS III° requiring
hospitalisation - Agonist vs. Antagonist

Relative Risk
1,00 1000 Effect Py
—— oM 0
e e 033 oar
— ol 0x
—_ o onm
—_— 03 o7
—_— o o
——— 053 043
— 1m0 1,00
—— na7 am

Kolibianakis et al., Hum Reprod Update 2006
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Primary prevention: cycles cancelled or
coasted in agonist vs. antagonist
1360 7 - 1000 i u.\.m 09 |
onans ot Famunts M Cochrane 2006

OHSS: Antagonist vs. Agonist

Cochrane 2006" Kolibianakis?
Risk of ORO0.61 RR 0.46
severe OHSS (95% C1—0.42, 0.89; P=0.01) (95% C1 0.26, 0.82; P=0.01)
Interventions OR 0.44

to prevent OHSS (95% C10.21, 0.93; P=0.03)

-> Relative Risk of severe OHSS is approniximately half with antagonist!

*1. Al-Inany et al. Cochrane Database Syst Rev. 2006;3:CD00175(
2. Kolibianakis et al. Hum Reprod Update. 2006;12:651

Cochrane 2011 antagonist vs. agonist, outcome: severe OHSS

Gl e agonis  Gobat agori Fon faterwac Pk terece

S Sbwep By Vo Eeey Vol Weids MM Rl 40 M Rl 455 )
[ T——

= co-intervention: GnRH-agonist trigger, different FSH doses, use of CC etc
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Cochrane 2011 antagonist vs. agonist
Outcome: severe OHSS in PCOS patients

2 Ve wan 05

=3 co-intervention: GnRH-agonist trigger, different FSH doses, use of CC etc

Secondary Prevention

stimulation

> cycle cancellation v
> freeze all embryos v
» avoiding hCG for luteal phase support v
» coasting

» intravenous albuming

» early unilateral follicular aspiration
» GnRH-agonist trigger instead of hCG
» hCG dose reduction

» Metformin co-treatment for PCOS

» Dopamin agonist

Secondary prevention: what does not
work

* Intravenous albumin
* (Yousseff et al., 2011; Venetis et al., 2011)

* Earyl follicle aspiration
* (Schréder et al., 2003; Egbase 1998)
* Using rhCG instead of uhCG

* (Yousseff et al., 2011)

* Using one type of FSH versus another
* (van Wely et al., 2011)
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Secondary prevention: coasting

Cochrane review 2011: only 4 RCTs

outcome odds ratio

moderate and severe OHSS 0.53,95% Cl: 0.23 to 1.23
live birth 0.48,95% Cl: 0.14 to 1.62
clin pregnancy rate 0.69, 95% Cl: 0.44 to 1.08

AUTHORS' CONCLUSIONS: There was no evidence to suggest a benefit of
using coasting to prevent OHSS compared with no coasting or other
interventions.

ALTERNATIVE CONCLUSION: Insufficient sample sizes to draw a
conclusion really, reduction in OHSS likely, but at the cost of reduction in

pregnancy chance

D'Angelo, Cochrane 2011

new concept: coasting with antagonist

in long agonist protocol

JodAH

Jasuodsal

FSH

GnRH-agonist daily >‘ GnRH-antagonist daily >

Gustofson et al., Hum Reprod 2006
Gustofson et al., Fertil Steril 2006

Novel concepts in Coasting

Antagonist Coasting: RCT: 192 patients

C i coasting
coasting

Days of coasting 1.74+0.91 2.82+0.97

No of oocytes 16.5+7.6 14.06 +5.2

No of embryos 2.87+1.2 221+11
Clinical pregnancy 55.32% 47.92%

(N.S.)

No OHSS in both study groups

Aboulghar et al,, RBMonline 2007
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Reduction of the hCG dose

* What is the minimally effective dose?

10.000 v } equally effective, at least if bodyweight <80kg

5 000 \/ (Wikland et al., 2005; Stelling et al., 2003)
2500 °?
<2500 ?

* Will a lower dose help prevent OHSS?

10.000 vs. 5.000 vs. 2.500 IU hCG

RCT, n= 80 PCOS ,GnRH-antagonist stimulation

10,000 IU 5,000 1V 2,5001U

(n=28), (n=26) (n=26)
Fertilisation rate 52.8% 65.4% 55.6%
Ongoing 26.9% 30.8% 34.8%
pregnancy rate (7 of 26), (8 of 26) (8 of 23),
Early-onset OHSS 3.5% 3.8% 0%
e (1 0f 28) (1 0f 26)

Kolibianakis et al., 2007

Low-dose hCG triggering

* Retrospective study, n=94 cycles
* E2>2,500 - 4,000 pg/mL > 5000 IU

* E2>4000 - 3300 IU

5,000 IV 3,3001U

(n=47) (n=47)
Ongoing pregnancy rate 50.0% 43.5%
Moderate OHSS 2.1% 10.6%
Severe OHSS 0% 4.2%

Schmidt et al., Fertil Steril 2007
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Dose-response:

hCG and OHSS

250pg rhCG | 500pg rhCG 10,000 IU uhCG
serum P day 6-7 after 133 163 147
hCG (nmol/L)
Oocytes retrieved 13.6 14.6 13.7
OHSS Ill° 3.2% 9.0% 3.1%

Differences between groups are not statistically significant

Chang et al., Fertil Steril 2001

F (nmollL)
600,
400/

20

[IL N S

600
400

200

0=

—
4 8 12416 N N
I Day of triggering
hCG vs. GnRH-a

Secondary prevention:

GnRH-agonist triggering

L hES
| n=11)
ke progesteron in the
T luteal phase
GrRH-a
(n=13)

Beckers et al., Hum Reprod 2003

OHSS incidence after

Agonist trigger

RCTs:
HOO Creukse Pty Orubukee Flsinr
Gy o Sasbgru Pt Tnéal Bunis:_Trial B P, 585 01 B3 Fierat, 053 01
r C T 5 T 11 570 ooTmoa i v W
o 152 3 150 aas AW 2T
8 15 N

. . H I 11241 -
Observational studies: lum Reprod 2009;24, Supplement: 1241 - 1530

» >2000 OHSS risk patients

» > 30 studies

-> One early-onset, one late-onset OHSS

[
[l
[

L

Youssef M, Griesinger G et al.. Cochrane Review.

Update: Griesinger.etal, RBM online 2006
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Developmental potential of oocytes after
Agonist triggering

* Oocye donation: good PRs
* Acevedo et al., Fertil Steril 2006
+ Shapiro et al., 2007
* Bodri et al., Fertil Steril 2008
* Hernandez et al., Fertil Steril 2009

* Frozen-thawed cycles: good PRs
* Eldar-Geva et al., RBMonline 2006
* Griesinger et al., Fertil Steril 2007
* Griesinger et al., Hum Reprod 2007
* Manzanres et al., Fertil Steril 2009
* Griesinger et al., Eur J Ob Reprod Biol 2010

OHSS prevention: ,freeze all’

GnRH-
antagonist ——{ OHSS risk?
stimulation

L—l

GnRH-agonist | | Elective 2PN

trigger freezing
Cryo-ET

Griesinger et al., Hum Reprod 2007

Cumulative incidence of positive hCG

504
e
g
£ 3] Mean number of ETs:
<
T 2.2
5 2]
H Mean number of embryos
104
transferred
2.2
0 2 3 4 o o 10
weeks Mean time-to-conception
507

24 weeks
OHSS incidence
o
1 z H 5 7

transfer cycles

test leading to live birth

Griesinger etal.,_Europ J Ob Gyn 2010
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Tolerability: cohort of 30 patients,

mean COCs: 17.0+£8.5

Wi you experince today of ia the prrvices five daye?

et [

sizmlamalogseale

Griesinger et al., RBMonline 2011

German Multi-centric study

ovari [OMSS) 1 With Agonist

This stuy has baan completed.
Firs Raoned Rrbeoary 3 308 Lvot Undotre Jube 27, 2010 oy of Copny

Spomn: | Univiersily of Schieswig Hossn

Inborrmation provided by: L
ClnicalTdak gow Marier: NCTD0S35523

ty oo B oy o

* study centres:

Libeck,
Wiirzburg, Erlangen

Augsburg, Dusseldorf

Live birth rate after agonist triggering

(n=51 patients)

COCs retrieved: 20.3 (+ 9.7)

e bt rat [%]
I bl izh rabe [%]
P [

[TU
P % o®E K R OB W W OB W
weeks

[one early-onset case of OHSS]
Griesinger et al., Fertil Steril 2011
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Agonist trigger & ,freeze-all’

* Efficacious

* Safe

* Current best option if hyperresponse occurs

Agonist triggering:

alternative options

* High-dosed luteal phase support with progesterone
andE,

* (Engmannet al., 2008)

* Low-dose hCG at time of oocyte pick-up

+ (Humaidan et al., 2009; 2011)

* recLH

+ (Papanikolaou et al., 2011)

»Agonist rescue protocol“: Agonist

trigger after antagonist coasting

Leuprorelin 0.05 3.5-5 days 0.2mg triptorelin
.
| Agenist triggering
Agonist
Antagonist
Conadotroping

Oocyte retreval

JAntagonist rescue of long IVF and agonist trigger. Martinez. 2011

case series, n =3

1/3 patients had no oocyte retrieved
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Does Metformin reduce the risk of
OHSS?

* Yes: RCT on 120 PCOS patients;
RR for OHSS 0.28 (95% Cl: 0.11-0.67)

— (Palomba et al., Hum Reprod 2011)

* No: RCT on 134 women with ovulatory PCO
OHSS incidence 8.7% vs. 7.7%

— (Swanton et al., Hum Reprod 2011)

Does cabergoline 0.5mg/day reduce
the risk of OHSS?

Cochrane review 2012: two placebo-controlled RCTs, n = 230 pats

outcome odds ratio

Moderate OHSS OR0.38,95% CI: 0.19t0 0.78
Severe OHSS OR0.77,95% ClI: 0.24 to 2.45
clin pregnancy rate OR0.94,95% CI: 0.56 to 1.59
miscarriage rate OR0.31,95% Cl: 0.03 to 3.07

Tang et al., Cochrane 2012

alternatively: Quinagolide 50ug/day (Busso et al., Hum Reprod 2010)

Tertiary prevention = treatment

* Hospitalisation if severe OHSS

* Maintain diuresis

* Anticoagulation

* Ascites drainage

* (cabergoline 0.5mg/d)

ESHRE OHSS guidelines
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Tertiary prevention: luteal phase

antagonist administration

hes  opy

RN H

FSH stimulation |

Day3
cryopreservation

adapted from Lainas et al. RBMonline 2007

Tertiary prevention: luteal phase

antagonist administration

* Report on three cases: 31, 36, 48 COCs
* Blastocyst freezing

Lainas et al. RBMonline 2008
Thank you!
griesing@uni-luebeck.de
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Recurrent implantation failure:
Evidence-based approach

Tarek EI-Toukhy,

Consultant and Senior Lecturer in
Reproductive Medicine

Guy’s and St. Thomas’ Hospital
King's College London

Guy's and St Thomas' m

Conflict of Interest

NON

IGuy's and St Thomas' /253

Objectives

» To understand definition and prevalence
of RIF

» To review the various causes of RIF

¢ To identify the best-available evidence
in management of RIF
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Structure of the talk

 Definition

* Prevalence

» Management

¢ Conclusion

Standardisation of the definition

Towards bettar quality raseareh in rasurrant

implantation failure: standardizing its definition
ig the first step

Before such trials cam e conducted, -Sinicisns—must—agres
and stambandize the definition of RIF list, as this will help the

pracess of calleetion amd analyss of data frome dallerent studies

m onder [o shape scienilc convensus.

Definition of RIF

» Absence of implantation (gestational
sac seen on scan) after three embryo

transfer cycles

. Al - . : taeing
18ormoregood-quatity-embryos
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Important questions

— 28 year vs 42 year old?
— Fresh vs frozen?

— Number replaced per transfer?
— Good quality Vs. poor quality embryos?

Highly inefficient in humans

Ao
LBR per attempt (All ages)
HFEA 1991 — 2006
0% 1234557U910
o AR R AR A B RN
A
Prediction Model
i2
Aks Hum Reprod 2012

Page 63 of 160



Cumulative LBR Age < 35 first

attempt with freezing

Al
Challenges of RIF
Devastating event to
couples
Formidable clinical
challenge
o BFS 2008

Challenges in Management

 Pressure to do/change something

» Heterogeneous/multi-factoria

* Limited evidence for interventions
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Predictors of implantation

* Age
 Ovarian reserve
» Embryo and endometrial quality

» Success rate of clinic

AL Donoso et al, 2007

Do we expect all patients to
have a pregnancy after a
maximum of three cycles?

Management of
At expectations

Investigations of RIF

Who?

|

Why?

|

How?

Page 65 of 160



Why investigate?

“to diagnose a pathology
which is amenable to an

evidence-based and

effective treatment”

Rinehart, 2007

Pragmatic classification of RIF

» Expected RIF

» Unexpected RIF

Expected RIF

» Advanced maternal age
% Dowe

» Reduced ovarian reserve need
to

» Poor quality embryos . .
a Y i |nvest|gate

« Atrophic endometrium further?
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Unexpected RIF

* Young age

« Adequate ovarian reser&/gb\
+

» Good quality embréx

* No pelvic&(ﬂ%\%y on routine scan

1. Detailed Imaging

-TVS

- HyCoSy

- 3D scan

- HSG

A - Uterine fibroids
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The efleet of small intramural ulerine libroids
on the cumulative outcome of assisted conception
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Cycle no.

A+o Difference between groups is significant (P = 0.017

Effect of small I/M fibroids on IVF outcome

AL Hum Reprod 2009
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Effect of fibroids removal

BULLETTI ¢t al: EFFECT OF MYOMA REMOVAL ON IVF L

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

Comulative pregnancy rate  Delivery rale Abortion rale
N (% cases) N (% cases) N (% pregnancies)
Groop A 28(34) 225) &
Group B 13(15) g 34)
4 <3 <3 Not significant

Note: Groap A included patients who uaderwent IVF afier surgical removal of their myomas
(N = 84). Group B inclded patients who underweat IV without surgical removal of their myo-
muas (¥ = B4). Subjects wilh fbeoids were those who had oee to more than five fbeoids subsero-
sal and iniramural with at least one Jarger than 5 cm in diameter.

LT TUBE

Effect of untreated hydrosalpinx

Tahle VI Meta-analysis Of 14 studies

Qulcone crileria  Group wilh Group willwoul Odds  Conlidence

hydmsalmny (%) hydmsalpms (%) rano  ierval

Pemancy ke 1967 312 U560, 142
Tmplantation rate 853 1368 Ne3| 055 07
Delivery e 134 1344 0.3§ | 0.49-069°
Early prespamcy  43.05 311 I L34
Inas Tate

el vatios sigmifiesmily diMeaeni fumn 1 (P < 007)

Camus et al, 1999

Page 69 of 160



Effect of removal of hydrosalpinx

» Odds of pregnhancy = 1.75 (1.1-2.9)

« Odds of ongoing pregnancy = 2.13 (1.2-
3.7)

¢ Embryo implantation = 1.34 (0.9-2.1)

« Ectopic pregnancy=0.42 (0.1-2.1)
« Miscarriage=0.49 (0.2-1.5)
. Cochrane review
e Johnson et al. 2002

2. Outpatient hysteroscopy

» After 2 or more failed cycles 15-40% of
patients will have an intra-cavitary lesion

(Olivera et al., 2003; Levi Setti, 2004; Urman, 2005)

r
.
- .
- C

» Polyps

» Adhesions

* Small fibroids

e Septae

« infection or hyperplasia

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 =1.75,95% CI 1.51-2.03)
dl Vil I6.No 5. 2008 712.719

Ak
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Updated Fvidence

« Randomised Trials (2)

« Prospective observational data (4)

Updated Meta-analysis: CPR

Histroseegy ot R ) Weght R e

h n 850 % E Ve
‘Fandm sed ctrs:
Demiol &t Gurgn £7/210 45/211 - 39.88 L.EC (108, 2.07] 2004
Rajuersl 108/285 53/265 + £0.12 Lz |17, 2.09] 2015
Tt 3501, 468 4% 100.00 157|128, 1.92)

Tstrbeerzgenely, CP= 016, =1 = D69 =L
Tasttor owzal effect 7=431(2<0.2000°)

Updated Meta-analysis: LBR

Qe Ntk sdbFORLE

E ] Py (b Hifbed et ]
ez o i ki ] 30
74} jrifiit] Hit H aB o Lnnw L
Wit s WS + 20 LN,
ThERG [ [ Il M0 L[, L7
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Normal hysteroscopy
] lirydmegy (ol by Pt L]
Rty W o 1 % 0 o
ey i wa /68 — L LWL, LT m
it Bargm Lty g —+ na LEE [Lg, 118 o
T in i —— L1 LERE L i)
i naa e + TRV ENE ]
edodd EILH 1 L BAH O LBLE, L s
HFED) 151 # [ [] WA LeILE, L
Tt 4] fomalhydormonge], 2l
Elorebeogeety O7 - D61 - - DL F-08 _
ettt L3P NNT=7

muowBlz o4
P O

Summary of literature

CPR/LBR could be improved by up to
50%

Small NNT

« No complications reported

» Consistent results across all 6 studies

Therapeutic effect of a

diagnostic test?
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ological explanati

« |ldentification/Correction of uterine pathology

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

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

* Endometrial injury / stimulation

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

At
Cervical dilatation has a positive impact on the outcome
of IVF in randomly assigned cases having two
previous difficult embryo transfers
SSSVSsp— Tabe L. O X sorespericuy n vy
oglaidfide  Copluwlida  }
T8 st oy et el Yy e DN
i s 4 e a
08 il ks u iul‘-ﬂd\l ue]  FRIBA O M L] @l
[ T ] o l imwdrn B4 504 %
T v dorion nm. (1] B
[m.mmm] !!mnmrm] U f ¢
i) T 5
b e ) irign (el Tm 4P Ay E |
Add Prapas et al, 2004 HR
Endometrial injury: CPR
Type of Scratch |Contro |P-value
study group |
group
Barash 03 Observational | 5704 | 309 | <0.00
1
Li 07 Observational | 5904 | 1404 | 0.01
Raziel 07 Observational | 3004 | 1204 | 0.03
Zhou 08 Observational 48% | 28% 0.01
Karimzadeh |RCT 27% | 9% | 0.02
;!kog OR =924 (QC0, 110214
“INarvekar 10 IRET | 2304 1 1404 | <0.01
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Endometrial injury: CPR

et (e et - st

s
) 0 H =m0 o

Endometrial injury: LBR

Type of | Scratch | Control | P-value
study group | group
Barash 03 ObsefYation 49% | 249% | 0.02
al
Li 07 Obser\llation 48% 11% 0.01
al
Raziel 07 Obse“l/ation 22% 7% | 0.07
al
Zhou 08 Obser\llation 42% 23% 0.01
al
Narvekar RCT 23% | 10% | 0.03
10 Patmy Q.0 (Ar0 14 a4\
AT OR=3T0(95% CrI=-9=4-0)

Endometrial injury: LBR

Frvew Lo e iy s oome
Congevny: 0% Enhneralingry s oF oudeone: B shele:
(e DRI
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Endometrial injury: RIF

Bowe L v ey d M ok
(g (Erdmnetargry - il adrone F

[ b

L Tt tatd i Wegt i

T bt w L] ma L] wml T
Bt £ o -+ oo oL, i
L] o w w
famaaen HES (3 e
Farsty Lis ¥ o

Biological explanation

Release of cytokines and growth factors
(LIF, IL-6 and 11, EGF) promoting endometrial
development

Alternation in endometrial gene expression
(Laminin ce 4, Integrin ce 6, MMP1), Which play key roles
in implantation

* Delay endometrial maturation, thus promoting

syng anisatiq with tage
development
At
3. Laparoscopy
To diagnose and treat
endometriosis
Does endometriosis reduce implantation
rate?
A
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Does endometriosis reduce IVF

outcome? (/
"FERTILITYS
STERILITY

Efferct of s n i i
Odds for pregngQc! &6 (0.44-0.7)

@ S

Odds for clinical pregnancy = 1.07 (0.6-1.9)

Does surgical treatment of

endometriosis improve IVF outcome?

¢ One RCT - 99 women
Impl rate = 16.5% vs 18.5%

Preg rate = 34% vs 38%

(Demirol et al,
2006)

¢ Three nan=randomised controlled studies -

400 women No improvement in impl
or preg rate
(Pabuccu et al, 2004; Wong,

2004
and Garcia-Velasco et al.,

A 2004)

Does medical treatment of

endometriosis improve IVF outcome?

Long-term pituitary down-regulation before in vitro

fertilization (IVF) for women with endometriosis {Review)

Sullams HIN, Garcia-Velascn JA, Diss 5, Arici A

*

O,
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Medical treatment of endometriosis

improves IVF outcome

Bnalysh S10L  Comgparien 0 GnlH ayonist verin e ayonh befors IVF or K51, Sutzorm 01 Sl

PrEgRAnCY FaTe Fer woman

Towl (7% CIY = T E (1] 42512m.705)

None of 165 women included had RIF

Should we offer laparoscopy?

« No benefit from surgical treatment of
endometriosis

» Benefit from medical treatment has not

been examined in RIF patients

VALUE IS DOUBTFUL

4. Karyotype analysis

To detect chromosomal

aberrations

- Translocations

- Inversions or deletions

- X-chromosome mosaicism
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Is the risk increased after
RIE?

« Incidence in infertile population = 3-7%

(Scholtes et al, 1998; Clementini et al, 2005; Riccaboni et al,
2008)

* Incidence in couples with RIF = 3-15%
(Stern et al, 1999; Tarlatzis, 2000; Raziel et al, 2002)

Incidence varies depending on cause of
infertility and number of failed attempts

Should we offer PGD / PGS?

* PGD in RIF carrying specific
translocations = No studies

* PGS for sporadic aneuploidies
=one RCT (n=19—— no benefit
(Werlin et al.,
2003)

Aneuploidy screening Meta-analysis

s Camd
Bicdyorubgricy  fvests Toial Boumis Tl Mot Mk Dl B S, B 01

w

ol 14e |
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PGS in RIF

RCT of PGS in patients with RIF

Blockeel C et al. Reprod Biomed Online. 2008; 17: 848-854

139 patients underwent ovarian stimulation and PGS was
performed in 72 patients. Analysis of chromosomes X, Y, 13,
16, 18, 21 and 22 was carried out using FISH

There was no difference between the study and control groups

in implantation (21.4% vs 25.3%) and
clinical pregnancy rates (25.0% vs 40.3%)

PGS does not improve IVF outcome in women

with RIF
AtS
High rates of Mosaicism
X x w o
- X X X ¥
é _o
= - co@ oo
a¥al - JaToYoTo]
hiopsied cell may not be =
representative
At
5-Immune testing
To detect
immunological
dysfunction
At

Page 79 of 160



Immunological dysfunction

Breakdown of phospholipid adhesion
molecules in trophoblast

2 ]Sy

Prothrombotic Reduced trophoblastic

events invasiveness

Reduced trophoblastic
Ao differentiation

Di Simone, 2000; Quenby, 2005

Main types of tests

* Anti-phospholipid antibodies

* Anti-thyroid antibodies

» Thrombophilic disorders

 Peripheral NK cell testing

1-Anti-phospholipid antibodies

[ 1z Ferul Steril, 2000 Fed;73(2):330-3.
Commentin

eelil Stil. 2000 Scp;7(3):611 3.

Antiphasphelipid antibodias and in vitro fartilization success: 3 mata-analysis.

Hornstein MD, Davis OK, Massey JB, Paulson RJ, Collins JA.

Relationship between APA status and
IVF outcome
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No effect of APA status on

live birth rates in IVF

Ahos — APA posi: bvebdbfolal (%) - APA negatie: e bufhotal (%)
Bedelle o, 106 133 ¢1) STES)
Denset o, 197 (53 18430 (571)
El-Recietal, 197 o) HIo(1gH
Glecheetal, 194 1667(39) B (154)
Kovalk et 197 WIS ) 19647 (435
Totds 2361 (9. HILIBIY |
s | Honuten Dnvi et s Fol el 20

QuickTime™ and a
decompressor
are needed to see this picture.

Anti-phospholipid anfibodies against phosphatidfinoilel, and phasphatidylerine are more sinificant

. inreproductve felure than anibodics apainst cardiolpn oaly,

Rkya Z.

Tested for 7 types of APA using ELISA

1073 after 1 failed IVF cycle

853 after RIF 50% positive
627 after RM [l in RIF
412 after diagnostic lap (P<0.01)

391 fertile controls

AbS Am J Reprod Imm, 2005
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2-Anti-thyroid antibodies

« Is their prevalence * Do they reduce success
increased in RIFvs ~ rate of IVF?

infertile controls? .
Contradictory data

YES (22-52%) 2 studies = yes

_ Geva, 1996 HR
Birkenfeld, 1994 HR Kim, 1998 AJRI

Geva, 1995 HR

Bussen, 2000 HR 2 studies = no

Bellver, 2008 HR Kutteh, 1999 HR
Negro, 2007 J Endocrinol
Invest

Treatment of anti-thyroid

antibodies

Levothyroxine treatment in thyroid peroxidase

antibody-positive women undergoing assisted reproduction
technologies: a prospeclive study e mposssn v s pp i, o

Roherto Negro', Tiriang Mangieri’, Lanberts Coppola’, Giavan i Pregicos’

Eugenio Caroll Casavola’, Riccardo Gismandi’, Glancark Locorotonda’, Faolo Caroll?,
Amtonie Pezzaressa’, Davide Darei’ ond Haslinda Hassan®

86 +ve for Anti-TPA

43 had T4 T i3had placebo

16 LB=37% N S 10LB =23%

s Under-powered study - 340 are required

3-Thrombophilia Markers

* FVL mutation

* Prothrombin mutation

MTHFR mutation

* Protein S, Protein C and anti-thrombin
Il deficiency

Ao
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Thrombophilia Markers

« Conflicting evidence in relation to RIF

« Five studies (n=600) showed higher
prevalence of one or more marker in women

with RIF Grandome, 2001 FS - Azem, 2004 HR - Coulam,
2006 RBM - Qublan, 2006 HR - Bellever, 2008 HR

* One study (n=396) showed no difference in
prevalence

Martinelli, 2003
Al Haematol

RIF and Thrombophilia

Low-molecular-weight heparin in the treatment of recurrent
IVF-ET failure and thrombophilia: A prospective randomized
placebo-comtrolled trial

Barss wewewud |

Use of Heparin in RIF

Meman Repregision Ut ToL18 Yok . 42145 o

The polential role of heparin in assisted conceplion

Scott M. Nelson'* and Ian A Greer®

Carrespoatence aden .

BACKGROUND: Heparsn culphates play key robes in conoeption snd warty pregnancy evmts. The robe of heparin, 3
ki, sl U Sppboitie 14 Sbaid Ceaceptied, 13 Lty sakessn METHIODS: Relvaat dolie

arrad 4

e ratiied by warching PabMid 1066 Kavwrsher 317 sad Gangle Srbalar withost Bmitatlons. Sradsivr

scareh sirsicplen were comblned with relevan modical whjert beadlags and seai wards, NESULTS: The deallchilca
ut e by ink r—

ritrasien of (hrombeshila s prepaascy and [afeniity oucemes. carly embrys maiernal disorue and hrw e
i snpits of smaicted vl wty by sl by bepacin ace rviewd DOSCLUFIONS: Mo ten
slter B haemadstic reqans: b coatrllid ousriss dimelslion snd madily e sk of thewnhos It can she

et s mamy of e fasdamenal plysisbogical blastorys Ihcrcacs aad implaa-
tadden s -

22 lmvarkos d s =l b

putleiial by ETpTUVE presmancy rais s i,

Page 83 of 160



Heparin and RIF

1792 couples

42% 27% =
. e (563/1344) (122/448)  p<o 001
ALY
Nelson and Greer HRII 2008 |

Reduced Fibrinolytic activity in

RIF

(T (e

e [ rer

=04 _—
! 1
Ak Martinez-Zamora et al., 2011

Empirical Heparin and RIF

heman ORIGINAL ARTICLE infartifiny
Im

Luteal phase empirical low molecular

weight heparin administration in
patients with failed ICSl embryo
transfer cycles: a randomized

open-labeled pilot trial

B. Urman', B, Ata, K. Yakin, C. lstss, 5. Aksoy, A Mercan,
and B.

s s
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Empirical Heparin and RIF

50 =
—1 H Control =
o = LMWH |-
-7}
3
= “S—
g =
[T} |
o — —
Clinical Live Birth  Implantation
Pregnancy rate
Empirical Heparin and RIF
Table Il Overall sutcomes
ream Sorel Aboher S, RGP
Uil pregrany (6} b1 wnRmn BdE TR £ 8B VIII
Moy propun (] fwin. ks, waiigiet WHQSA0UE  WORHALE  0FE DM w rHA w
e ol 4 B ATE -4TRD 4T an
g ey’ (5 (2 Wi merio} Wy WE K A, AT N [
oot pspny  mmmy|  em-onwsan e
Waie 11l Dhulussers im bigh-orsder [-7) RIF
iroan frard Bk T 1 G P
il;‘m ’ ’ ’ l-'!!ll'.lﬂ'l II.1‘!4Il!| ’ ’ IAI'I. '|!ﬂlﬂl an ’ asr i
Putpia rmrancy ] Fer TRt Qadngety epaE s D s s SME N s
N L1 SER -T¥Em - IRTE ad
[CYES— ] EOFTT) [T [FL R PR | am
[ Ll ) L e L] LI BT o
At
4-Peripheral NK cell testing
NK level = not useful
Gilman-Sachs, 1999; Thum,
2005
NK subtypes = CD16+ and CD69+
appear to be increased in RIF
Gilman-Sachs, 1999; Ntrivalas, 2001; Coulam and Roussev,
2003; Thum, 2004; Ntrivalas, 2005; Fukui, 206; Thum, 2007
NK cytotoxicity assay = evidence
suggests association with RIF
Fukui, 1999; Ng, 2002; Coulam and Roussev, 2003; Fukui, 2006; Fukui,
AU 2008
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Evidence base

Testing of peripheral blood NK cells
could be useful ..........

» Small studies (<50)

» Test timing and normal ranges are
not standardised

« Difficult to interpret by non-specialists

« Significance of results is not clear

6- Immune suppression

eIntravenous Immunoglobulin (IVIG)

«Steroids

*TNF-a blocking agents

IVIG and RIF

Meta-analysis of published trials showed
that IVIG significantly improves the live

birth rate in couples with unexplained
RIF

NNT =6
Clark et al, AJRI 2006; 23: 1-13

But... included 2 unpublished datasets

O ALY WaEE R s
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Peri-<implantation glucocorticoid administration for assisted
reproductive technology cycles (Review)
Boomsma CM, Keay SD, Macklon N5

SR
e wa - x
—-— xan
—_ .
-

100.8% [EEIF N PN

Ao
Peri-implantation glucocorticoid administration for assisted
reproductive technology cycles (Review)
Boomsma M, Keay 513, Mackloa NS
— Yudv 7w Lonirs Uas e v
g -
}.u (<) e L3912
- CTEY
s - wees el
At RIFwas notexamined - - - specifically
Am.J Repmd Immandl.
Tr with Adall b (Humlra’l and Intravenous
™ Immunoglobulin Improves Preg y Rates In W b
Undergoing IVF
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7- Use of IMSI

IMSI versus ICSI outcome: a meta-analysis

Souza Settiet al ,
RBMOnline Oct 2010

- No difference in fertilization rate
- Improved IR (OR = 2.72; 95%CI 1.50-4.95)
- Improved PR (OR = 3.12; 95% CI 1.55-6.26)

- Decreased miscarriage rate (OR = 0.42; 95%
Cl 0.23-0.78)

Conclusion: More randomized controlled trials
are needed to confirm these results

IMS! in RIF

8- Blastocyst Transfer ()

THE COCHRLAE
O ARGRATR

Cleavage stage versus blastocyst stage embryo transfer in

assisted conception (Review)

2007
Comparizon L. Live birth e
Naof  Noof

Ocomesrsbpsap B i puricpas S method Btz
1 Live besh per cougle 7 114 Odds Rano (M1 Foed, 7% C1) 135 (15, 114
2 Livc btk pa ol oy 9 Foa (0 s (P, Fncd 57 1) Sebuaivonhy

exomber of embbryns oz ed

i mberof axbrys 5 bt Pown Qs Rasio (e, Faed, 55% (1) 141|107, 155

Only in good prognosis patients
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9 - Assisted Hatching in RIF

- 1:
Effect of laser zona pellucida opening on clinical
outcome of assisted reproduction technology in
patients with recurrent implantation failure

Valojerdi et al Fertil Steril 2008; 90(1):84-91.
A randomized study of 796 patients with RIF

RESULTS: The clinical pregnancy and implantation rates were
similar in the test and control groups.

CONCLUSION: Laser-assisted hatching had NO effectin
patients with recurrent implantation failure

10 - Lifestyle adjustment

¢ Optimisation of BM ..

¢ Smoking cessation -

11 - Re-evaluation of treatment
protocols

Stimulation protocols

50

40

Monitoring protocols

30

Laboratory protocols

Embryo transfer policies
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Implantation rate in women

<35

47%
; —-IR
a5 N UK Licensed centres

42,000 cycles

11%

Ao (HFEA, 2005 data)

Management Algorithm

e ——

Mk focr

Conclusion

* RIF is multi-factorial and management should bg

individualised

« Unexplained category should be recognised and
dealt with prior to further treatment

« Few investigations and interventions are
evidence based

* Management of expectations is important
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“Knowledge is power”

“Half of what we know

is untrue. The problem

is that we do not know
which half!”

F Bacon
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Role of adjuvants in IVF

Luciano G. Nardo MD MRCOG
Director, Consultant Gynaecologist
Subspecialist in Reproductive Medicine & Surgery

GyneHealth — Conceive International
Manchester, UK

Gyne"_:‘. fealth Cl

Inspiring women 's health
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Gyneﬂ;i {aalth Cl

Inspiring women 's health

Learning objectives

« Be aware of embryo-endometrium cross-talk

« Be aware of the available adjuvants in IVF

« Be aware of the physiological mechanisms of

action of each adjuvant

« Be aware of the limitations of each adjuvant

« Be able to recommend evidence-based medical

adjuvants

GynaHoalth Cl

Inspiring women 's health
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Gyne%lladﬂ'\

Inspiring women 's health

a

Treatment strategies

* Embryo

« Endometrium

Gyn53

Inspiring women 's health

Cl
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Adjuvants in IVF

* Immune therapies (IVIg, TNF-alpha, Intralipid)
« Steroids

» Vasodilators

« Uterine relaxants

* Aspirin

* Heparin

» Growth hormone / DHEA / Testosterone

*Oestradiof
Gyne |Health

Inspiring women 's health

a

Hiuman Fomiy, March 209 12000 113 infurma
MEDICAL ADJUNCTS ¥ IVE

Medicnl adiuncts in IVF: evidence for clinical practice

LUCIANG G MARDO!E
POLICY & PRACTICE

e
HES  Royal College of Scientific \.I\:.;..\_
% s pi i
% Obstetricians and d
1 - Gynaecologists

Setting standards 1o Improve womsen's heakh

IMMUNOLOGICAL TESTING AND INTERVENTIONS FOR
I REPRODUCTIVE FAILURE

Gyna%;! {aalih

Inspiring women 's health

Medical adjuncts in IVF

* Immune therapies (IVlg, TNF-alpha, Intralipid)
« Steroids

* Vasodilators

« Uterine relaxants

* Aspirin

* Heparin

» Growth hormone / DHEA / Testosterone

~Oestradiol supptementation
Gyne )Haalth

Inspiring women 's health
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Intravenous immunoglobulins

The mode of action is far from being fully understood

Raised peripheral NK cells Coulam & Goodman, Early Preg 2000

Positive antithyroid antibodies Sher et al., AJRI 1998

Positive antiphospholipid antibodies Sher et al., AJRI 1998

Shared human leucocyte antigens Elram et al., RBM Online 2005

Gyne%_:i fealth Cl

Inspiring women 's health

Stephenson MD, Fluker MR. Treatment of repeated unexplained
in vitro fertilization failure with intravenous immunoglobulin: a

randomized, placebo-controlled Canadian trial.
Fertility and Sterility 2000; 74:1108-1113.

51 couples with repeated unexplained IVF failure

Treatment with IVIg (500mg/kg) or equivalent volume of normal saline

First infusion on the day of embryo transfer and second infusion was
given 4 weeks later if clinical pregnancy confirmed

Live birth rates were 15% in the study group and 12% in the placebo
group

IVIg failed to improve the live birth rate in couples with repeated
unexplained IVF failure

Gyne%;i {aalth Cl

Inspiring women 's health

Clark DA, Coulam CB, Stricker RB. Is intravenous
immunoglobulins (IVIG) efficacious in early pregnancy failure? A

critical review and meta-analysis for patients who fail in vitro
fertilization and embryo transfer (IVF).

J Ass Reprod Genet 2006; 23:1-13.

Meta-analysis of published RCTs and cohort-controlled trials
evaluating IVIg in IVF failure patients

Updated with two unpublished data sets (still unpublished!)
2 quoted RCT did not refer to RIF

NNT = 6 women for 1 additional live birth (? calculation method)

IVIg treatment significantly increase the live birth rate in couples
with repeated unexplained IVF failure

Gyna%:HsaJm Cl

Inspiring women 's health

Page 95 of 160



* Anaphylaxis

tachycardia

events, haemolytic anae

Risks and adverse effects of IVIg treatment

» Headache, malaise, flushing, fever, nausea,

* Renal failure, aseptic meningitis, thromboembolic

mia

Sherer et al., Pharmacology 2001
Katzet al., Autoimm Rev 200

G fealth
yn %Inspmng women s health Cl
Incieatons fae which IVig s
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Gyne Health
ym “Inspiring women ’s health Cl
Tumour Necrosis Factor-alpha
The mode of action is
NOT fully understood v
13 Mr
Th1 bias Kwak-Kim et al., Hum Reprod 2003
Increased TNF-alpha:IL-4 ratio Kalu et al., AJRI 2008
Association TNF-aloha — NK cells Thum et al.. AJRI 2007
Gyne
™ 3|nspmng women s health Cl
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Tumour Necrosis Factor-alpha

No correlation between serum levels of TNF-alpha and IVF outcome

Fasouliotis et al., Hum Reprod 2004
Thum et al., AJRI 2007

Correlation between TNF alphal/IL 10 elevation and risk of IVF failure

Immunotherapy (Adalimumab and IVIg) reduces this ration and
improves significantly implantation rate

Winger et al., AJRI 2011

o
Gyne | Health
vn Inspiring women ’s health Cl

Tumour Necrosis Factor-alpha

Pre-conception TNF-alpha inhibitor does not appear to
increase the birth defect rate in women undergoing IVF

Winger et al., AJRI 2011

Risks and adverse effects

» Granulomatous disease

* Lymphoma
» Demyelinating disease
3. ~
Gyme Jl:il.p.ﬂ;‘ women s health L'l
Intralipid

20% intravenous fat emulsion made up of egg yolks, soyal
oil and water used as a source of fat and calories in
parental nutrition

Helps to potentiate the immune system

Is not expensive and easy to administer

< —~
Gyno)Haalth Cl
Inspiting women ’s health
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Medical adjuncts in IVF

» Immune therapies (IVlg, TNF-alpha, Intralipid)
» Steroids

* Vasodilators

« Uterine relaxants

* Aspirin

* Heparin

» Growth hormone / DHEA / Testosterone

« Qestradiol-supplementation
Stragiot ppiementation

Gyne"_:‘. fealth Cl

Inspiring women 's health

Steroids

« Alter cytokine production
* Decrease uNK cells

* Modulate autoantibodies expression

Gyneﬂ;i {aalth Cl

Inspiring women 's health

Boomsma CM, Keay SD, Macklon NS. Peri-implantation
glucocorticoid  administration  for assisted reproductive
technology cycles. Cochrane Database Systematic Review:
CD005996, 2007.

Truly RCTs - to investigate whether glucocorticoids treatment improve
clinical outcomes in IVF/ICSI, compared to placebo or no

glucocorticoids

1966 to June 2006

1759 couples

Primary outcome: live birth rate

Secondary outcomes: ongoing pregnancy rate and pregnancy rate

GynaHoalth Cl

Inspiring women 's health
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Live birth rate and ongoing pregnancy rate were
reported only in 3 trials and analytical pooling showed
no significant difference (OR 1.21, 95% Cl 0.67-2.19,

and OR 1.15, 95% CI 0.76-1.75)

Pregnancy rate was reported in 13 trials and analytical
pooling showed no significant difference (OR 1.15,

95% C10.93-1.43)

A subgroup analysis of 6 trials (650 subjects) undergoing
conventional IVF alone showed a significantly higher
pregnancy rate (OR 1.5, 95% CI 1.05-2.13)

Gyne%;! {ealth Cl
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Ay $1., Compariien 81 GRIcocor Bcoids verss i ghecorticobdss placsbo, Sutcems 0 Pregnancy
coupln type ol ART

e 30

Boomsma CM, Keay SD, Macklon NS. Peri-implantation
glucocorticoid  administration  for assisted reproductive
technology cycles. Cochrane Database Systematic Review:

CD005996, 2007.

Anrbors’ conclusians
Choerall, those sena choar cvidence th ofpe !

§ r ART cycles sgnificandy improves oisicsl
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Medical adjuncts in IVF

» Immune therapies (IVlg, TNF-alpha, Intralipid)
« Steroids

* Vasodilators

« Uterine relaxants

* Aspirin

* Heparin

* Growth hormone / DHEA / Testosterone
|+ Oestradiol supplementation

Gyna%Haeam Cl
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Vasodilators

To enhance endometrial vascularity and development

eil {ealth
Inspiring women ’s health

Gyni

a

Nitroglycerine (NTG) Ohl et al., Hum Reprod 2002

RCT - IVF patients with implantation failure

No difference in treatment response, implantation rate, pregnancy rate,
live birth rate

Sildenafil citrate Check et al., Clin Exp Obstet Gynecol 2004

Quasi-randomised trial - IVF patients failing to attain an ET 2 8mm

Neither endometrial thickness nor blood supply improved after sildenafil
therapy

Gyne |Haalth
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Medical adjuncts in IVF

» Immune therapies (IVlg, TNF-alpha, Intralipid)
« Steroids

* Vasodilators

« Uterine relaxants

* Aspirin

* Heparin

» Growth hormone / DHEA / Testosterone

« Oestradiol supplementation
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Uterine relaxants

There may be an increased uterine activity in IVF as

opposed to natural cycles
Lesny et al., Hum Reprod Update 1998

Adverse uterine contractility may occur at the time of

embryo transfer
Morizaki et al., AJOG 1989

Gyne"_:‘. fealth Cl
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« Nitroglycerine

* Beta2-adrenergic antagonists
(ritodrine and terbutaline)

* Progesterone

Observational studies showing no benefits

Gyneﬂ;i {aalth Cl
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Medical adjuncts in IVF

» Immune therapies (IVlg, TNF-alpha, Intralipid)

« Steroids

* Vasodilators

« Uterine relaxants

« Aspirin

* Heparin

» Growth hormone / DHEA / Testosterone

* Oestradiol supplementation

GynaHoalth Cl
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Aspirin

Administration induces a shift from thromboxane A,

to prostacyclin, leading to vasodilatation and
increased peripheral blood supply

G ei”eaﬂh
vn Inspiring women 's health Cl

Low-dose Aspirin and Pregnancy

« Aspirin decreases the incidence of pre-eclampsia and

preterm labour in high-risk women, when started in the
second trimester

The CLASP Study, 1994

+ Aspirin and heparin are beneficial for women with

recurrent miscarriage and APL syndrome
Kutteh, 1996; Tulppala et al., 1997

Gyna%;! {aalih ~
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e Biprbonti. Ul . 15, 2000

Low-dose aspirin for in vitro fertilization: a systematic
review and meta-analysis

TAGelhayal, M Kyrgion?, T.OLE, CStern® and 1.0 Narda®s

Truly RCTs - to determine the effect of low-dose aspirin versus
placebo or no treatment on the likelihood of clinical outcomes in
IVF/ICSI cycles

Jan 1980 to March 2006
6 trials, 2515 cycles

Primary outcome: Clinical pregnancy rate

<
Gyne )Health &
Inspiring women 's health Cl
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Live birth rate was reported only in 2 trials and analytical
pooling showed no significant difference (OR 1.08,
95% CI 0.83-1.40)

Low-dose aspirin did not have any effect in poor
responders (Lok et al., 2004) and in recipients of donated
oocytes (Weckstein et al., 1997)

Gyna%;! {aalih
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Another meta-analysis on the use of aspirin in IVF cycles reached
the same conclusions

Khairy et al., Fertil Steril 2007; 88:822-831

RCT - adjuvant therapy with low-dose aspirin and prednisolone
does not improve uterine blood flow, implantation and pregnancy
rates

Revelli et al., Fertil Steril [epub ahead of print]

Yet, a meta-analytical pooling showed different results
Ruopp et al., Fertil Steril 2008; 90:71-76

Gyna%HsaJm
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Medical adjuncts in IVF

* Immune therapies (IVIg, TNF-alpha, Intralipid)
« Steroids

* Vasodilators

« Uterine relaxants

* Aspirin

* Heparin

» Growth hormone / DHEA / Testosterone

» Oestradiol supplementation

Gyne"_:‘. {ealth
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Heparin

Coagulation disorders could interfere with the
different stages of embryo implantation

Chamley et al., 1998

Activation of the coagulation cascade and
impairment of fibrinolysis occur during controlled
ovarian stimulation and are more pronounced in
women with OHSS

Rogolino et al., 2003

Gyneﬂ;i {aalih
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In the literature

A few heterogenous clinical studies investigating the role
of heparin in women with acquired thrombophilia
undergoing IVF

No differences in implantation and pregnancy rates in
APA positive women treated with heparin and aspirin
Schenk et al., 1996; Kutteh et al., 1997

Double-blind cross-over RCT including 143 autoantibody
positive women who had = 10 failed ET cycles showed
no differences in implantation and pregnancy rates
between the treatment and placebo groups

Stern et al., 2003

Gyna\_.H;aJm
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Medical adjuncts in IVF

* Immune therapies (IVIg, TNF-alpha, Intralipid)
« Steroids

* Vasodilators

« Uterine relaxants

* Aspirin

* Heparin

» Growth hormone / DHEA / Testosterone

» Oestradiol supplementation

Gyne%_:i {ealth
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Growth hormone

Cochrane review of 9 trials (401 subjects) demonstrated
that in patients with no history of poor response GH
therapy did NOT affect live birth rate, whilst in poor
responders the benefit just reached statistical significance

Harper et al., 2003

In 2004, NICE recommended NOT to use GH treatment
due to the limited evidence and the lack of significant
improvements in pregnancy rates

Gyne%_:HsaJm
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Growth hormone for in vitro fertilization (Review) ()
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Figure ¥, Forest plot of comparion: 1 Growth hormane versus placeba Poor responder s defined by the
study, outcomes 2.1 Live birth rate per woman randomised.
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DHEA

25mg TDS in women with reduced ovarian reserve improves
significantly AMH levels and ovarian reserve. The benefits appear to be

in parallel with longer DHEA use and is more pronounced in younger
women

Gleicher et al., Reprod Biomed Online 2010

75 mg OD in poor responders undergoing IVF improves embryo quality

and live birth rate - RCT
Wiser et al., Hum Reprod 2010

4-12 weeks course of treatment reduces embryo aneuploidy as shown
by PGS studies

Gleicher et al., Reprod Biol Endocrinol 2010
Gyne |Haalth Cl
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Pretreatment with transdermal testosterone may improve
ovarian response to gonadotrophins in poor-responder
IVF patients with normal basal concentrations of FSH

Juan Balasch' » Francisco Flbug\lts Joana Peiarrubia’, Francisco C almunl‘.

Roser Casamitjana’, Montserrat Creus', Dolors Manau', Gemma Casals’ and Juan A Vanrell'

s Clinic of Grmecokosy. Obsweacs and Neoustoloy sad *Hormosal Laborasory. Hosgeal €limic-lnsaout d lrvestigacrons
Buomtdques August Pr i Suyer (IDIBAPS). Usrversty of Basceloms, Burcelons, Span

T whom coneigondence thoad be whiressed at It Clises of Tynecology. Dbsietrics and Neonasology, Hospetal Clime-Instirat
& Tavestigacions Biomidiques Augu P i Suyer (IDIBAPS). € Cansmors 143, 08034 Barcelons. Spam. E-maik: fralaschiiub ods

BACKGROUND: Treatmeat of poor-responder patients lled
whe b

woudy imvestigated the urefulness of vestosterone precreatment in such parients
welf-comerolled climical trial including 2% consecutive infertile patients wivo had a background of the first and second

IVF mreamment cyele cancellarions dus wo poor fellicalar respense, in spire of vigorows gonadorrephin evarian stimala-
tion and having nermal basal FSH levels. In the third IVF atemps, all pmmm received tramsdermal testosierone
treanment (20 pglkg per day) during o RESULTS: Twenty patients
(&%) showed an increase of over fivelold in the number of recruited foll

wocytes, received o or three smbryos and achbeved a clinical preguancy ¢
were 2t cancelled cyches. CONCLUSION: Py with

may be 3 mieful apprasch
for woimta Kiown 1o bt Jow responders on e batis of 3 poor response fo controlled svarian stimalation bat havisg
normal basal FSH coscentrations.
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Lable 1L Oceyte retrieval and outcome of IVF in the testosterons
supplemented cycle m 25 panents

ook Cl
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s Eepradninea Va1l Nas pp. L1111, 2000 [T
Advuace Accew pusicunsa Febemiry 11, 3004

Effects of transdermal testosterone application on the
ovarian response to FSH in poor responders undergoing
assisted reproduction technique—a prospective, randomized,

double-blind study

N Maccin!, LCedrin Durnerin!, C.Coussien’, J.Galev Fontaine!, JP.Wolf' and . X Hugue'

.ﬂllm ve Medieme Unm. Jean Verdur Hospml, Unrverury Pans XIOI Bondy, QFpln‘ﬂ'ﬂl of Harmonal Bischemusry, Howel Duea.
Hoapital. Panus and "Deparmment of Beproduceve Baslegy. Jeam Verdier Hospenal, Unverniey Parss XL Boady, France
“To whoes comeipondence thould be sddresied s Repeoducare Medicine Usit, Jean Verdier Hoguul, Avesus du 14 juiller
Bondy Ceden. Framor. E-ssail peas-soel bepars 7 25-biop- pasis &

&K}.GRDI“‘D In putnam_ androgens can play 3 omergioric rele with FSH in promoting the early follicular

. whi techmique progr OBJECTIVE: To assess whetler posr
responders can benﬂn n.- androgen application. METHODS: Inclusisn eriteria were a previous pasr svarian
response to controlled orarian stimulation and a decreased bormonal ovarian reserve, Sebected nomen nere rand-

smized to receive either ransdenmal application of testosterane (v = ) or placebo (n = 25) gel for 15 days before
FSH treatment for a second IVF cyce. Similar GaRH analogue and equivalens FSH daily doses were wsed in both
cyeles. The primary outcome was the total number of oocytes retrbeved. RESULTS: Testosterone gel application
resubied in a sigaificant imcrease in plasma tritovrrone el bat did wot significantdy improve the antral follicke
count. Fusthermore, after gel applicarion, dse main parameters of the ovarian response (numbers of pre-avulatery

Tollicles, total and mature oocytes and embiryos) did wot cignificanth differ betwesn testosterons and placebo-treated
patients. CONCLUSION: No significant heneficial effects of androgen admimistration an the avarian respante o
FSH could be demonstrated. However, subiequent clinical mrials are needed to determine whether an opfimal dote
and'or 3 lomger duration of restoserons sdmininracion may be helpful
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Medical adjuncts in IVF

» Immune therapies (IVlg, TNF-alpha, Intralipid)

« Steroids

* Vasodilators

« Uterine relaxants

« Aspirin

* Heparin

» Growth hormone

« Oestradiol supplementation

Gyne%;i {aalth Cl
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Oestradiol supplementation

Oestradiol is essential for endometrial priming and is

responsible for proliferation of uterine surface epithelium,
glands, stroma and blood vessels

Oestradiol levels are affected by the stimulation protocols

Gyna%:HsaJm Cl
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The use of estradiol for luteal phase support in in vitro

fertilization/intracytoplasmic sperm injection cycles: A
systematic review and meta-analysis

Tarek A, Gelbaya, M.D.* Maria Kyrgiow, M.D." fognma Tsoumpou, MB.ChE." and

Luctana G, Nardo, M.D.*

dreni's Usiversity
s, Presson; snd

10 RCTs comparing E, and Prog versus Prog alone

1993 - 2007

< Implantation rate

« Clinical pregnancy rate
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Conclusions

» Current evidence for adjuvants in routine IVF is still weak

+ Further studies are required

* When unproven therapeutic approaches are prescribed,
patients should be made aware of the lack of evidence
for clinical benefits and the potential risks, if any

Gyne"_:‘. fealth Cl
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Elisabet Stener-Victorin

Department of Obstetrics and Gynecology at the First Affiliated Hospital,
Heilongjiang University of Chinese Medicine, Harbin 150040, China

The Sahlgrenska Academy

Current evidence for alternative therapies in IVF

Institute of Neuroscience and Physiology, Department of Physiology,
Sahlgrenska Academy, Goteborg University, Sweden and
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Rational for acupuncture during IVF

EolE S

The Sahlgrenska Acadenn:

Learning objectives

How does acupuncture affect endometrial circulation?
Acupuncture as pain relief during oocyte aspiration

Efficacy of acupuncture during embryo transfer
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Why acupuncture during in-vitro fertilization?

Acupuncture Physiology

Autonomic nervous system

Endocrine system
2

‘#;H\y\ e B-endorphin

GnRH

{Blood
pressure

Low-frequency

electro-acupuncture

J

A5 (and ¢) LHJFSH

[ fibers 4

Q\ = 0 T

5 =" Molation of ) X
sympathetc vt [y TP Cortisol

\ e DHEA

T e DHEAS

Adrenalin b

Noradrenalin

Testosterone’
Estrogens
Progesterone

Stener-Victorin E et al. Autonomic Neuroscience 2010;157(1-2):46-51

How did it start?
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Repeated electroacupuncture (EA) treatments—

Increase uterine artery blood flow

= EAtreatments during 4 weeks (8 treatments) prior oocyte

aspiration/ET reduce the blood flow impedance (PI) in the
uterine arteries to normal levels at the time of ET

= Stener-Victorin et al. Human Reproduction, 1996; 11: 13141317

= Ming H et al. Taiwan J Obstet and Gynecology 2009; 48: 148-151

= No effect on live birth rate!!

Acupuncture as pain relief during oocyte aspiration

EA 30 min before

A 30 min before

N=150 ., N=94
Multicenter, Sweden {:‘ - T j' Single center, Austria
*Human Reprod 1999 EA & PCB *Human Reprod 2006

=Stener-Victorin et al. =Sator-Katzenschlager et al.

vs
- ALF & PCB

EA 30 min before ./ _ >, 4 EA 2-5 min before
N=286 < N=152
Multicenter, Sweden Single center, Denmark
*Human Reprod 2003 =Reprod Biomed Online 2006
=Stener-Victorin et al. . HJ J =Humaidan P et al.

EA 2-5 min before EA 30 min before

N=200 N=186

Skive, Denmark Single center, Sweden

*Human Reprod 2004 *Human Reprod 2005

*Humaidan and Stener-Victorin  =Gejerwall, Stener-Victorin et al.

Efficacy of Acupuncture during Embryo Transfer

What is known?

Pw
e O
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*E There are at least 11 RCTs investigating the
efficacy of acupuncture during ET

=Three found benefit of acupuncture relative to control
= Paulus WE, et al Fertility and Sterility 77, 721-724 (2002)
= Dieterle S, et al Fertil Steril 85, 1347-1351 (2006)
= Westergaard LG, et al. Fertil Steril 85, 1341-1346 (2006)

=Six found no difference
= Moy |, et al. Fertil Steril 95:583-587 (2011)
= Andersen D, et al. Reprod Biomed Online 21, 366-372 (2010)
= Domar AD, et al. Fertil Steril 91:723-726(2009)
= Smith C, et al. Fertil Steril 85, 1352-1358 (2006)
= Benson M, et al. Fertility and Sterility Suppl, 135 (2006)
= Paulus W, et al. Abstract of the 19th Annual Meeting of the ESHRE, Spain, 0-052 (2003)
=*Two found a benefit of control relative to acupuncture

#So EW, et al. Hum Reprod 24:341-348 (2009)
*Moy |, et al Fertil Steril 95: 583-587(2011)

i
Influence of acupuncture on the pregnancy
rate in patients who undergo assisted
=
n-160 |
~—
“ACU (n=80) ™ Control (n=80)
Acupuncture 25 min before and ET without acupuncture
after ET - de qi 2 times Remained lying still 25 min after ET
Before: PC6,5P8,LR3, GV20, ST29
After: ST36, SP6, 10, LI4
Auricular: Shenmen, Zhigong,
Neifenmi, Naodian )
Results
= Pregnancy rate: 1 ACU (34/80) 42.5% vs controls (21/80) 26.3%
Conclusion(s)
= Acupuncture seems to be a useful tool for improving pregnancy rate after ART

[ACOPINCITE O TNE Ay 0f EmnTy0 Tansier
slgnificantly Improves the reproductive outcome In
infertile women: a prospective, randomized trial

Fertity anet Stuiliys Vol 85, No 5, May 2008
* Ghamks Man, A1) Warizmne Erapelans* Sonem Sanivini®
G, M. :

n=273
. T
“ACU 1 (n=95) " #ACU 2 (n=91) " {Control (n=87) ]
Acupuncture 25 min before Acupuncture 25 min before and ET without acupuncture
and after ET — de qi 2 times after ET — de qi 2 times Remained lying still 1 h
Before: PC6,5P8,LR3, GV20,

Before: PC6,5P8,LR3, GV20, ST29 “.after ET

g
sT29 After: ST36, SP6, 10, Li4
After: ST36,5P6, 10, Li4 | 2days after ET: Gv20, cv3,
——— lsT29,36,5p6,10,L14
Result(s) -

P

= Clinical pregnancy rate: 4 ACU 1 (37/95) 39% vs. Control (21/87) 26%

= Ongoing pregnancy rate: I ACU 1 (34/95) 36% vs. control (19/87) 22%
Conclusion(s)

= Acupuncture on the day of ET significantly improves the reproductive outcome of IVF/ICSI,

compared with no acupuncture. Repeating acupuncture on ET day 2 provided no additional
beneficial effect
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Tence of acupunciure smulalion on pregnancy

rates for women undergoing embryo transfer

S, P4 112 Lo Cne, ik S (A 1 o Bt J Noewsan, M 154
# Farminy 128 Saarieye Vel 5, W, 5. My 200G
ey of S orsta: " Eepammear of Cboreis. e Cymecricgy The Ve of
e o ekt a3 g

[

el o e e, T +
deinite: st Crat for Begensauiee B The (s Biesters Bespin_ i

Mduhanh, Stk Aok Rt b
n=228
/ \
- -, .
ACU (n=110) ' #"Sham ACU (n=118)

3 acupuncture, 25 min, 1) on day 9 3 acupuncture, 25 min, 1) on day 9
of stimulation injections, 2) before of stimulation injections, 2) before

-

and 3) after ET — de qi 2 times and 3) after ET — de qi 2 times
Point selection: According to TCM Point selection: Close to but not on

based on Paulus et al. 2002 except the real acupoints.
% Streitberger placebo needle.

14 and GV20

Problems with heterogeneity in . *a

Acupuncture Trials

Kleinheinz and Streitberger, Lancet 1998

Sham control has not been demonstrated to be inert —

Rather two different acupuncture techniques that are used —
Power calculation has to be based on this assumption

TITUENCe 01 ACUpUnNCInre simulanon on pregnancy

rales for women undergoing embryo transfer

“avoline Smish, PRD:* Mot Covie, & HTLSe 1 wnd Roderr 5. Norman, 34D
el St PR G LMLE b d o Fertliny sad Exarfirys Vol 5, Ra. 5, Moy 2006

"School of Mk Yo The L by of Sowds o " Bnparess of Glbeceeics e Cymacrlogy. The Usuniy o
ek Bearaech Cont for Bepraucive Bl The (Jacc Elcaberh Bompial Uniwcrity of Al sad W Bepeoacd.
ALEn e AGwi, -

/[ n=228 —

—_—
X /"Sham ACU (n=118)
3 acupuncture, 25 min, 1) on day 9
of stimulation injections, 2) before

ACU (n=110)
3 acupuncture, 25 min, 1) on day 9
of stimulation injections, 2) before

and 3) after ET — de qi 2 times and 3) after ET — de qi 2 times
Point selection: According to TCM Point selection: Close to but not on

based on Paulus et al. 2002 except the real acupoints.
14 and GV20 4 “, Streitberger placebo needle. .

Result(s)
= Pregnancy rate: ACU 31% vs sham ACU23% -> odds of achieving a pregnancy were 1.5
higher in the ACU but did not differ significantly from the sham ACU group

Conclusion(s)
= No significant difference in the pregnancy rate between groups; however, a smaller
treatment effect can not be excluded.

= Our results suggest that acupuncture was safe for women undergoing ET
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on
.

7"ACU (n=116) “Sham ACU (n=109) i,
2 acupuncture, 30 min, 1) after ET 2) 2 acupuncture, 30 min, 1) after ET
again 3 days later 2) again 3 days later
After ET: CV3, 6, ST 29, After ET: TE9, 12, GB31, 32, 34

PC6, SP8 and 10

3 days later: Same as above
3 days later: L14, ST36, SP6,

Auricular: Different from Paulus et al

KI3, LR3 Placebo treatment designed not to
\Auricular: See Paulus et al. 2002 _)J influence fertility >
Result(s)

= Clinical pregnancy rate: ) ACU 33.6% v#sham ACU 15.6%

= Ongoing pregnancy rate: ) ACU 28.4% \s sham ACU 13.8%,

Conclusion(s)
- Luteal-phase acupuncture has a positive effect on the outcome of IVF/ICSI

ASRM 2007 j

0106

= Positive pregnancy test 4 control group (36/46) 78.3% than the

acupuncture group (25/48) 52.1%

= Clinical pregnancy rate 4 control group 69.6% than in the
acupuncture group 43.8%

In contrast to previous reports, acupuncture before and after embryo
transfer was associated with lower biochemical and clinical pregnancy

rates when compared to the control group.

The value of acupuncture in pateints undergoing IVF needs to

be further d before reco ding it to patients.

A randomizeg oihie DR comparson of real and prcebo
in IVF

Mg S st Bl o Vi Yo Ve Thomg, Bnben o o L
oz and Pald T T

[ n=370 ]\

ACU (n=185) ™ “Placebo ACU (n=185) M
During 25 min before ET: PC6, SP8, LR3, Same protocol as in true acupuncture
GV20, ST29 but use of the non penetrating
During 25 min after ET: ST36, SP6, 10, Streitberger needle
Li4
Stimulation: De Qi 2 times 7

Result(s)
= Overall pregnancy rate: 4 placebo ACU 55.1% vs ACU 43.8%

= No difference in live birth rate

= Reduction in endometrial and subendometrial vascularity, cortisol and anxiety level in both
groups

Conclusion(s)

= Placebo acupuncture was associated with a significantly higher overall pregnancy rate
when compared with real acupuncture. Placebo acupuncture may not be inert.
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> ‘ Reproductive Biomedicine Online 2010; 26: 366-372
fmeie

P an the day of embryo transfer:
la randomized controlled rial of 635 patients

oartns naderun

Rset 4, Avsors Mybes Anssencn 4,

eanetse Firbringer *. Helie Sach °. sunnie Sanamen °.
Jtisabeth C Larsen =~

__—ln=es

ACU (n=316) ) Sham ACU (n=321) h
Protocol identical to Paulus and Same protocol as in true acupuncture
Westergaards trials but use of the non penetrating

Streitberger needle.
- A -
Result(s)

= Ongoing pregnancy rate: ¢> ACU 27% vs sham ACU 32%
« Live birth rate: ¢> ACU 25% vs sham ACU 30%

Conclusion(s)

= Acupuncture in relation to embryo transfer has no effect on the outcome of IVF and ICSI

Why acupuncture during embryo transfer?

Is there any rational?

?v
Aep

L

To date, there are few trial investigating possible
mechanisms of action of acupuncture or presenting a

rational of how/why acupuncture may improve IVF
outcome when given before and after ET

2w

<4
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Acupuncture Physiology

Autonomic nervous system Endocrine system

md Y '\'\ el B-endorphin
{Blood
pressure

Low-frequency
electro-acupuncture

B (and ¢)
| fibers

~

Cortisol

- Modation of
% Sympathetic outpit Ty T Corts
T DHEAS
Adrenalin )
Noradrenalin Testosterone
Estrogens
Progesterone

in E et al. Autc

e 2010;157(1-2):46-51

Number of treatments?

Cumulative effects of repeated treatment

?w Repeated acupuncture treatments — gradually
2eb enhance neuroendocrine and autonomic effects

L "6-12
.
=Bossut et al. 1991 sList et al. 1992

-

=Carlsson et al 2000 *=Lundeberg et al. 1988, 1993
*Dyrehag et al 1997 =Stener-Victorin et al. 1996, 2000, 2002, 2008
=Johansson et al 2011

1 -3 treatments = no treatment!

What evidence exist for acupuncture during ET?

2,

*

)

7
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Hierarchy of major study designs

i
“_ Interventional
// RCT \'\.
s N,

' / / Cohort \

/ . : i
/ Cross-sectional ", OPservational

/ s,

7 Case control ‘»H

Validity /

case reports / case series

H.\” RESEARCH
2008: Concluded that

E¥ts ol aiumrnture o e o pregancy aeed fve Listly . o e
wamen underpog in wineetisten spiemate. ACUPUNCEUre increases clinical

i ) e
; o . pregnancy and live birth rate

2008: Found a pooled benefit

& systematic review and meta-analyis of
saupuncure in in wiro fertleatian on the clinical pregnancy

Concluded that acupunture increase

live birth rate but not clinical pregnancy

A

Acupuncture during ET??

= Does acupuncture enhance success rate of IVF treatment when

performed around the time of ET?
= According to the most recent systematic reviews/meta-analyses and after
inclusion of the latest studies - acupuncture does NOT improve live birth

rate

= What level of evidence is required by clinicians to incorporate a

particular intervention into clinical practice?
= Systematic reviews/meta-analyses -> highest level available evidence
= However, conclusions of a systematic review is dependent upon the quality

of its component studies: e.g.
= Are included studies small?
= Are they heterogenous?

myani'gm%skmgid&g\-’
e B |~ %
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Does acupuncture improve IVF outcome?

How should such trial be performed?

v
-5

Changes in serum cortisol and prolactin associated
wilh acupuncture during controlled ovarian
hyperstimulation in women undergoing In vitro

fertilization—embrya transfer treatment

sl o Mgaref®, AT 2. i 4" i Ml Chem, PRI

TABLE 2

. R Eiress hormonos: Reproductive cuicomes
Combination of acupuncture before ——

and during ET (11 treatments) e e e
= Beneficial regulation of cortisol and ERRIEIRS BEH 146 <08
prolactin by acupuncture during O pagaasy 61 7 2

. n g (+fatal hean
hormonal stimulation of the IVF et [FHE], %

Miszamiages o 2| 05

treatment — same pattern as normal = econc prgamndes 13 2m ke
. . Bith pregnanc 17 (94) 9] .05
fertile cycle dynamics R sl sl s

= Magarelli et al Fertil Steril. 2009 Dec;92(6):1870-9. Noge: Do are presenied a5 n (%) unless ctherwise.

3peciied. P = rot Sgnsoant P 5L A patients
are IVF patents who Lnderwent IVF medication stm.
vimian, 333 retravy, wnd TN

What is needed? ,“

= QOptimize treatment protocols (combine acupuncture before

and during ET) — efficacy trials may establish whether
acupuncture can work under ideal circumstances

Conclusion

No evidence that acupuncture improve live birth rate during IVF
No evidence for adverse effects of acupuncture

Need of a large RCT with optimized protocol with combined
acupuncture before and during ET
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How can psychology and

counselling help optimise
treatment?

Jacky Boivin, PhD, CPsychol

School of Psychology

Cardiff

ESHRE, Istanbul, July 2012

Conflict of interest (past three years)

o Speaker fees, honorarium and/or research funding from

Merck-Serono S.A.

Cardiff Fertility Studies @

Learning objectives

o Discover that developments in medicine impact practice

of psychology & counselling

o Recognise need for greater involvement of medical staff
in delivery of psychosocial care

o Describe the Integrated Psychosocial Approach to
Infertility Care (IPA Care)

o Describe tools and techniques available to medical staff
to tackle burden of treatment and evaluate their impact

on treatment trajectory
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History and evolution

Psyche = Infertility Infertility > Psyche Monitoring  Evaluation Compliance|

Year % unexplained | % range — = == .

<1960 340 (Sandier, e .
1555) — Assessment L

001980 T 120 . Follow-up -

9701079 o1 00270 =

1980 - 1982 121 58-194 — -

Tempeionera. 1962 ammert 2008 A

Gameit 2012
1940 1977 1978 2003

Kadl Menninger ,—Hm e 7

“Infertity as a psychic conflict C sttt 195 _f = | [

rking througt
Menninger, 1943 grief & lss theraples Bowin 199, 2003

Banin 2012

i Rerprosucrion, VaLET, Nos PR -¥5E 1L
e el et o ik e ey (8 I0HY ik 10NV Sy ST

human CPINION
Impmuelin

Tackling burden in ART: an integrated

approach for medical staff

Jacky Boivin'4, Alice D. Domar?, Daniel B. Shapiro?,

Tewee H. Wischmann?, Bart C.).M. Fauser?, and Christianne Verhaak®

Compliance in ART

Fertility treatment is successful...

e ol @l wamen

o n

Dyesr  1year Zysars  Jymars  dyears  Syears Gyears

Years after treatment start
Cumulative percentage of the initial cohort in the 1338 women
(study population 1) with at least one delivery after 5 years of
follow-up based on complete follow-up data from the National

Medical Birth Register

Pinborg, A. et al. Hum. Reprod. 2009: Danish sample
Cardif s

Page 124 of 160



Integrated approach showing reciprocal influences among patient, clinic and treatment in
influencing treatment continuation and quality of life.

&
Patient
(individual, couple) e
e ~ Treatmant
complEnce
I Treatment —
Quality of life
4~ (patient. tearm) -
Clinic: ——

(team, environment)

Boivin J et al. Hum. Reprod. 2012;27:941-950

© The Author 2012. Published on behalf of the hu I =

Human Reproducion and Embryology. Allights reserved. For Pemissions, please email reproduction
[Tackling burden in ART: an integrated approach for medizal staff

Table 1

Pourrrs et g poeleees we comerlbutlag £ thele dechalan o eed treamers

L —— ] Toeataast

r 3 Fagutve trantmant tbader Sabsptaal arpananbonnl tare eyt ital burdas

Unfavourabic atstudes b treatment (e.q. o2 2bout health Stresshl care (dserganized, assembly-line Weery 3bout physical
of baizy, percelving reacment 1D be WAN2Dl, perocived  TrEaoTIESt, dETerent sTalf on Cinic visi)  burden, piysical symiptoms

s LT en infarma ane mton:

Values (ethical, mora) ang (refereaces iCImpaninie with | IRa0BgUINe CO-rrnarion Inieerien prommenis and

e ahceres 1 treat et
Deperssnaizanien (poer eoartindces

Idiasyecratic barrlers Follom-un. results st work and without Cycle monitnring

partaar prevent)

chalag a1 ang amebonsl e
Fre ART paychological profile

Disruption of wark and daily
Lack of costinuity of care sed nepative
doctor amitudes

Dverly ureaucratic procedures
Unerrminey e

Lack of empathy, poor istening sidll,
i) are of tha man, insuficient

SUD o 1ERSINE MRT Croies

Fielr ShAt AT will AESAtVEDY | mEBCE rElas sashin

Perceived and actusl ssymmetry in
bttt i (Tl vl

megcal imvalvement)

Boivin et al: Tackling Burden in ART. Humn Reprod, 2012

Psychosocial issues differ across

stages of treatment

100% =
90% -1
= g Financial™
3 " Age (woman)
& 0% Gave up
2 6% End of options
5 -
S o Health problems
2 — Reject IVF
& 40% - Relationship
£ 30% — Reject fertility Tx
20% Poor prognosis
[ Emotional distress
10%
0%
At first visit During After diagnostic  Duringor  During IVF After at least
(beforeworkup)  diagnostic  workup butbefore  afternon-VE  (lessthan  3cycles of IVF

(during work-up)  treatment treatment 2cycles) (30r more)
(conventional)

Brandes et al. Hum Reprod. 2009;24:3127,

consecutive cohort of 1391 patients

*IVF subsidised by national health service, which would reduce its
impact
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Interventions differ across stages of treatment

D lermaben

elog hudovad ptiont
200 R I Uy AR

P mect rageien
i i i e i s s
es 12 eunuee ol Bentment
i, ko]

ety patents a high sak uting
AL fersal
- . g el el Lkl
Py Pyt L e e
Pes bugi 1 st i perpees
el ot e b
P

Erinrs 2 1l ekt
Faanony cran i

Irpesen pclormancs i arman koo i
b v ans it Aeneuim s
Sutropfimal cegaeraional o Mo favdoemane e Fetilol T

T r—
o o e ot acAiors
Achirmes, workioac i anc s
o preti—
Prascsl
o gty b retoeen
Ircamornis peruase communication
. i Vo b ot human
P i putients may want b Luis]

eyl reproduction

——— Boivin J et al. Hum. Reprod. 2012;27:941-950

Integrated approach showing reciprocal influences among patient, clinic and treatment in

influencing treatment continuation and quality of life.

—
4
Patiant
fincfividisl, couple) e ~-
—— 7 Treatment
4 F complance
v
_ Cuality of e
—r ._(patient, team) _~
Clinic: e ==
(team, enviranment)
-
v T
Boivin J et al. Hum. Reprod. 2012;27:941-950
human
i Raptoticion and Emeeyoogy, A iges oot For Parmioaots s ot reproduction

Patient factors

o Fear and negative attitudes to treatment
o Education (pre-treatment, treatment changeover)
o Psychological vulnerability & ability to
withstand demands of treatment

o High-risk referral (pre-treatment), coping
interventions (throughout)

o Relational strain

o High-risk referral (pre-treatment); decisional-
support (treatment change-over)

Cardiff Fortlity Studies @
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Psychosocial issues differ across

stages of treatment

100% | —

90%{ — = [—
= - UEinancial]
g o — UAge (woman)
g onf — 1 Ogave uy]
S cow [ CEnd of options]
S o =L Opeain poviend
8 (N ORejectve
g 4o URelationship)
R 30%

— Reject fertility T
oo prognosis)
_ Cmotiona aistesd

0%
After first visit During After diagnostic ~ Duringor  During IVF After at least
(beforeworkup) diagnostigf  workup but before  afternon-IVF  (lessthan  3cycles of IVF

(during woflup)  treatment treatment 2cycles) (30r more)
(conventional)

Brandes et al. Hum Reprod. 2009;24:3127,

consecutive cohort of 1391 patients
+IVF subsidised by national health service, which would reduce its
impact Cardiff Fertility Studies

Education/Information

o Educate & dispel myths

o Use standardised checklist (overall), specific
treatments of common erroneous beliefs &

misconceptions
o Be honest about treatment demands

o Know common moral and ethical
objections

o Provide decisional support

o Deliberation tools

Boivin J et al. Hum. Reprod. 2012;27:941-950 . — _ ﬁﬁl
Cardiff Fertility Studies

Fertility knowledge internationally

Fertility knowledge Score (0-100%)

9 13 fertility items:
80 Risks, facts &myths

0
5 T EES TS F P RTINS S EES
RAAHCOCEES SO
S & S

&

International Fertility Decision-Making Survey (N=10, 045),18 countries
Bunting et al. (under review) Cordift Fertily Studies
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Common treatment beliefs

Infertility Decision-Making Survey (IFDMS) Bunting et al. 2009 Cardiff Fertility Stodios !n!

I@- o« ol 1L, Mo 3. 20005 308319 Kowodactore Biodbndicine e wwe:rbemoon comirticic 1339 on web 13 hsussrs 2005
Fthics lec social cot

Assisted reproductive practice: religious
perspectives

Treatment factors: Impact daily life

Figure 1 The pattem of MF-related ahacnee from wek during 10 weeks following
The ctart of treatment with gr‘.m.‘!nr!nnr'invrul;\:cin.g hormaona Injactions.

Average hours of IVF-related abse neesfrom work

Pragnant
yes
no

Affected: 62% reported IVF-
related absence

Highest in women who reported
emotional problems & poor
copers

Overall productivity loss €845
(in 10 weeks),

Bouwmans et al. 2008; Acta Obstet Gynecol Scand; N=384 women, daily diaries




Use pre-treatment standardised checklists

Emotional distress

100% —
90% e i
< som — Financial*™
3 [ Age (woman)
& 0% Gave up
2 6% End of options
5
S som Health problems
@ L Reject IVF
g 0% Relationship
£ 30% Reject fertility Tx
20% Poor prognosis
. [Emotional distress
10%
After first visit Duing  Afterdiagnostic  Duringor  During IVF After at least
(before workup) _diagnostic  workup but before  after non-VF  (lessthan  3cycles of IVF

(during work-up)  treatment treatment 2cycles) (30r more)
(conventional)

Brandes et al. Hum Reprod. 2009;24:3127,
consecutive cohort of 1391 patients

*IVF subsidised by national health service, which would reduce its
impact

LML BT By e ety

Whao iz ar rizk of emotional problems
and how do you know? Screening of
women going for IVF treatment

L Wk, AL sinl, AL B, s D 1 et




Shared toxic environments: His & her
stress, lifestyle and biology

Chi-square value, NS, < 3 optimal

Root-mean-square error of approximation (RMSEA) < .05|
Comparative fit indices (CF) >.9

Normed fit indices (NFI) should be above .9

.| Crearian

X2 (15, N = 264) = 34.66, p = .003, RMSEA =
.07, CFl = .94, NFI = .91, Values are path Cardiff Fer Studies

Psychosocial issues differ across
stages of treatment

100% —
90% e = i
< som — Financial*™
3 [ Age (woman)
& 0% Gave up
2 6% End of options
5 -
S som Health problems
@ — Reject IVF
g 0% — Relationship
£ 30% — Reject fertility Tx
20% Poor prognosis
. [Emotional distress
10%
0%
After first visit Duing  Afterdiagnostic  Duringor  During IVF After at least
(before workup) _diagnostic  workup but before  after non-VF  (lessthan  3cycles of IVF

(during work-up)  treatment treatment 2cycles) (30r more)
(conventional)

Brandes et al. Hum Reprod. 2009;24:3127,

consecutive cohort of 1391 patients
*IVF subsidised by national health service, which would reduce its
impact Cardiff Fertlity Studies

Top factor that makes working with patients
difficult?




Implement cost- & time- effective psychosocial
interventions

o Brief coping interventions (e.g., Positive
Reappraisal Coping Intervention)

o Referral to online support websites, advocacy
groups, telephone counselling

o Support bibliographies

Cardiff Fertlity Studies @

Integrated approach showing reciprocal influences among patient, clinic and treatment in
influencing treatment continuation and quality of life.
Y
Patignt
(individual, couples) e —.
S < Treatment ™
F complance
I Treatmant —>
\ Quality of life
oy ~.__(patient, tearm) _~
Clinic: ==
{team, envirenment)
K
v -
Boivin J et al. Hum. Reprod. 2012;27:941-950
© The Author 2012. Published by Oxtord Universiy Press on behalfof the European Sociey of human
man Reproduction and Embryology. Allrights reserved. For Permissions, please emat reproduction

Clinic Factors

Human Hepreduction Vpdale Advancs Accoss publizhed March 11, 2010

Memnan Reproduction Updsts, Vol0d, Nad pp. | =21, 2818
PR

human on
The patients’ perspective on fertility
care: a systematic review

E.A.F.Dancet "%, W.L.D.M. Melan %, W, Sarmeus ¥, L. De Lesuw ',
J-AM.Kremer?, and T.M. D'Hooghe '

L Uiy Hicmpst, Lo Uepoprcy Py Copers, Haerrar: 49, 500 L, B D
Gorcsiag e Hipager, Mascu Canre Tt L 6528 A Nimagen. The Mecsactinss
Lievarnty Lsar, S o i Baracea & araing Pastarch, Kapucsparcer 3. 3008 Lowsor, Baigrn

oA LAIL L BRI ST AT
Subrmmad on Snpmentar 26, 00 renhenrmnd an Cocncsber 31, 300 acrepens o ey 34 340

Consensus among studies that following are important &

problematic domains
Cardit Fotty Sudies




Patient report of important, problematic
domains in fertility clinics

«Improve Access to care
+Waiting (referral, treatment, waiting room),
freq of appointments, cost, distance
= «Improve Coordination and integration of care
_— +Organizational aspects (e.g., ease of arranging times,
. different specialists)
@ +Technical aspects (e.g., comprehensive treatment &

testing possible in one location, quality of information
+Streamline care via Continuity and transition
«Continuity of care with fertility staff, attitude office staff

«Cover Information, communication and education

... on alternatives, helping themselves, plan for future,

emotional aspects
+Address needs for emotional support and
alleviation of fear and anxiety
. Contact with prior patients
P BE=3  -Identify threats to Physical comfort

—— Accommodation of clinic, separate
. - clinic (from pregnant groups)

Dancet, 2010 HRU, N=51 studies

Feriqol Intemational
i Tresalrrers Mociuier

Aarts et al. 2011 Hum Rep
[ —— — — I

[ [y 2 = = == FertiQoL predicts perceived
patient-centredness:

« accessibility

« communication

« respect for values

« continuity

* autonomy

« competence

Cardiff Fertlity Stud @

FertiQoL translations

Professional translations
Verified by fertility experts in
local setting

See www.fertiqol.org for 23 languages: Korean, Vietnamese, Japanese in progress
Carditt Fortlity Stud @




Clinic procedures that make a difference

Cardiff Fertlity Studies @

Clinic factors

e

% agree/strongly agree:
“Work environment is stressful”

Physician: 48.9

Administrator: 73.7
Staff: 63.9

N=112 ART centres in USA
|Gerson et al_2004 Eertil Steril Cardiff Fertlity Studies

Top factor that makes your work stressful?

e '—-IH'IEII'&'h ry
- »umwmany_

lent;




Training opportunities for staff

®

The Autho 2012, Publsed by Oxford Universy Pres on behlof tne Eutopean Socity of .
Human Reproduction and Embryology. Allrigts reserved. For Permissions, please emat reproduction

Integrated approach showing reciprocal influences among patient, clinic and treatment in
influencing treatment continuation and quality of life.

P
Patignt

findivicdual, couple) e
[~ <~ Treatment

F complance

I Treatmant —th

. Quality of life

o -.._(patient, team
Clinic: S

{team, environment)
-

Boivin J et al. Hum. Reprod. 2012;27:941-950

Treatment factors: Physical effects

Difference score

06-
04 - Discontinuation for
Physical symptoms
02-
o ——Physical
- secial | 53 70 Verhagen et al. 2008
o2 06.5% Moini et al. 2009
04- 036% van den Broeck 2009
06-
Follicularvs  Ovulatory vs OPU  Luteal vs Waiting
stimulation

Boivin et al. Hum Reprod. 1996. N=23 Canadian women
Physical and social reactions in IVF versus menstrual cycle without treatment
(daily monitoring, prospective)

Carditf Frtliy Stud




Impacts on daily life

Table

Weeks: 0PU & ET

Htin b [y
IV rsted sinemir ¥Penited sineree
. - o it
I ORS——C E Affected: 62% reported IVF-

related absence from work
& 19% absence for other
health reasons

Absence highest in women who
reported emotional
problems & poorer copers

Overall productivity loss €845
. L (in 10 weeks), 68% due to
N=384 women, daily diaries IVE/ICSI (€596) .. in
women with emotional
problems loss was €1063

Bouwmans et al. 2008; Acta Obstet Gynecol Scand

Effect of changing stimulation
protocols

iojgaard et al. Hum Reprod. 2001,

zenirelied ovaran
[HCOSk maximizing axcess @i for asstsicd
Teprodutive echiulogy petients

Devroey et al ENGAGE trial, Hum Reprod; Hum. Reprod. 2009;24(12): 3063-72 Cardiff Fertility Studies

Increased Treatment compliance

30 ™
a8 .
: S .
in s B o Ll
LETS . _')."fﬂ.,—-' - N
Ea . . X e
[ 7 in LA
- * e
15 £
z 14 v Igr
12 .
19 =
o e - sa ] 5 15 o s

Treatment quality Treatmens burden

FertiQoL validation sample, n = 1027
Persistence = intention to persist with treatment m
Y

Boivin et al. 2011 Hum Reprod U




Conclusion

o Medical developments impact on practice of
psychology and how it can optimise patient
experience

o The Integrated Approach to Fertility Care
seeks to take account of all person, clinic and
treatment factors that impact treatment
compliance & quality of life in fertility clinics

o Matching interventions to sources of burden is
likely to be essential

o Research on causes of burden and
interventions is required @
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Improving the health of the child
after IVF.

Nick Macklon
Professor of Obstetrics and Gynaecology, University of Southampton,
Director, Complete Fertility Centre Southampton

I have no conflict of interests in relation to the
content of this lecture.

Learning Objectives

At the end of this lecture the delegate should be able to:

Outline the Developmental Origins of Health concept.
Undertand the impact of ovarian stimulation on the embryo
Describe factors affecting growth after IVF

Outline key periconceptional determinants of longterm health.

@~ w N

Describe the embryo selection hypthesis, and its implications for
interventions aimed at improving implantation.




Our Patient

DOHaD Concept of Programming

Malnutrition and other adverse environmental
exposures during development alter gene
expression and programme the body’s
structures and functions for life.

Adverse exposures also result in slow growth
and small body size.

Standardised Moriality Ratie

Mortality from coronary heart disease in
15726 men and women in Hertfordshire

120 7 men 120 - Women

100 100

: %
Birthweight (pounds)




Developmental Origins of Disease

Maternal Body constitution/nutrition level

v

‘Plasticity’ in the embryo developmental program

\

Matches growth and physiology to prevailing conditions

\Z

If prenatal environment differ from postnatal:
inappropriate responses

USEERSITY OF

Managing your patient Southampton

Scimslof Medicine
i I witre culture

Froten suppiemants e
Madia compastian

Tom Flegﬁﬁg’%ﬁfﬁ

eprod. 2004

Courtesy of Tom Fleming




Response by trophectoderm to maternal Emb-1.PD) treatment:
i ed invasi 3

sprnading jarirary enits)
HEEAIE

N=18-54 per lrealment

Emb-LPD rezpons:
= increased troph

Judith Eckert. Liz Burt
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LNEERSITY OF

Managing your patient Southampion

Schoslof Nedicine

Embryo environment

¥ Bubatrates
i witrs cutture 1 vive environment
— et

Differential blastocyst development

IN-VIVO IN-VITRO

Higher number of trophectoderm cells
Faster embryo development Giritharan et al, 2006

Percentage of aneuploid embryos followings rﬁéﬁ’i')["é“
mild vs conventional ovarian stimulation for IVF . s

Baart et al, Hum Reprod 2007
O normal

1 abnormal Conventional:
20%
Women 33
Embryos 159
PGS 1lcell 38%
2 cells 62%

Mild:

Women 40

Embryos 143

PGS 1lcell 33%
2 cells 67%

63

36% aneuploid No Stimulation
Verpoest et al, HR 2008




Promerypumelgerey 4 gt vt UNEERSTTY OF

P ovoress aecss mpemy Souchamptan
Scherlol Xedicine

Prospective cohort study in high

responder cocyte donors using two

hormanal stimulation protocols:

impact on embryo aneuploidy and

development

Carman Rublol, Anparc Marcader!, Plar Aludl, €dr Lizia?,

Loreres Romkig, Eema Labarta'. Marco Mok’ Artoni Polber'. s

ot Pt
Standard Dose Reduced Dose p
No of of donors (Mean age, SD) 22(26.6,3.9) 22(26.6,3.9) -
Mean E2 day hCG (pg/ml, SD) 3056 (1001) 2074 (959)
<.002
Mean no of oocytes (SD) 24 (7) 15(7) <0.001
Mean no MII oocytes (SD) 20 (5) 12(3) <0.001
No of 2PN (%) 70 77 0.03
Percentage abnormal blastocysts (% per MI1) 69 (16) 59(23) 0.01;5

USEEASTY OF

The impact of IVF on Birthweight  Southampton

Schoslol Mledicaw
IVF after ovarian hyperstimulation vs
subfertile controls without treatment

OR,g; 95% ClI
LBW 1500-2500g |1.7 1.4-2.0
VLBW <1500 g 2.7 1.8-4.1
Preterm 32-37 wk 1.6 1.3-1.9
VPT <32 wk 2.2 1.4-3.3

Kapiteijn et al, Hum Reprod 2006

Sourhampion

oot Fndiime
Why are IVF babies are smaller?
Perinatal outcome of singleton siblings

born after Assisted Reproductive Technology and
spontaneous conception

Danish National Sibling-Cohort study

AIM: Separate the effects of the maternal characteristics
and the effects of infertility

Henningsen AA, Pinborg A, Lidegaard @, Vestergaard C, Forman JL, Andersen AN
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Birthweight (g), adjusted*
FEOR
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IVF procedure or Ovarian Stimulation? Smthamptml
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CQQ/O: Birthweight (g), adj.*

3rs0
3700 Fresh-Copn
£ n=550
(2869 1)
2600 p<0.004
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e Cryo-Fresh
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4300 (269 1)
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*maternal age, parity, year of birth, sex
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IVF children also have higher blood pressure Felrret Fimdi

Cardiometabolic Differences in Children Born After in

Vitro Fertilization: Follow-Up Studv
U1 Ciin Endocrinol Metab 93: 1682-1688, 2008)
U Clim Endocrinal  Metab 03 16821688, 2008)

TABLE 3.

after adju
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Mutivariate modsls negreigion coeficient %% 0 # value




Compensatory growth

Growth at above normal rates
after a period of retarded
growth. Rapid growth has
long-term physiological and
metabolic costs

Southamyton
Scimlel Redcne

Does cardiovascular risk relate to infancy growth rates?

«233 IVF children aged 8—18 years

#233 spontaneously conceived controls born to subfertile
parents.

«Growth data from birth to 4 years of age

« Early post-natal growth velocity (weight gain) was related to
blood pressure and skinfold measurements at follow-up.

Ceelen et al Hum Reprod 2009 24:2788

Results

IVF Controls
Birthweight 3.2+0.6 3.4+0.6 p=0.001
Gestational age  38.9+2.539.5+1.8 p=0.004
<37 weeks 13% 6% p=0.015
<2500g 11% 35%  p=0.004

Gain in weight, height and BMI during late
infancy was significantly higher in
IVF children as compared with controls

Rapid weight gain during early
childhood in IVF children appeared to
be related to higher blood pressure
levels at follow-up, independently of
birthweight, gestational age and height
at follow-up, but not in controls.

Ceelen et al Hum Reprod 2009 24:2788
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The embryo, its dinner and its fertility “~""

Nutrition during development alters the
functional capacity of tissues and influences
the risk of disease in adult life.

RERSTY O
High Fat Mouse Model — Study protocol Southampton

Schorle Redicne
Mating Birth
Control diet (14% Fat ) c/c
C/HF
| High Fat diet (45% Fat) |
HF/C
HF/HF

I I

Weaning 15 weeks

Bruce et al Hepatology 2009

Results: Sall[ﬁ;‘l!mn?ﬁtuéﬂ

Ovarian Structure AMH & HE Stain el Mivdsine
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Maternal nutrition and ovarian follicle numbers in offspring e

i
:
i It
) * ; ? T
T = -
- " e - o - s
- e
Effect of maternal overnutrition on Effect of maternal overnutrition on
primordial follicle numbers Antral follicle numbers

Sadek etal 2011

Southampton

Schosded Kodine

Maternal Smoking and Offpring Fertility

¢ 24 human first-trimester testes, aged 37-68 days post-conception,
obtained from women undergoing legal termination of pregnancy .
Historical controls.

« Testes exposed to maternal smoking:

« reduction in the number of germ cells: 55% [74-21%] P = 0.004

« Reduction in number of somatic cells by 37% [ 59-3%] P = 0.023

« The effect of maternal smoking was dose-dependent

« The number of germ cells in embryonic gonads, irrespective of gender,

was also significantly reduced by 41% (95% CI 58-19%, P = 0.001) in
exposed versus non-exposed embryonic gonads.

Mamsen et al Hum Rep 2010 25:2755

MOTHER

| Maternal-cmbryonic communieation

| regulates:

» Devalopmentsl plast
ht phenotype ta fit the anticipated futone




hlt%%fﬁll

Schosled Medcine

Should we be
encouraging
poor embryos to
implant?

- RERSTY O
The iceberg of pregnancy loss: Southampton
Embryo selection? Sl ot

Spontaneous Chromosomal abnormalities

0.6%

Live Birth
30%

Miscarriage
10%

Post-implantation loss

Pre-implantation loss
30%

91%

CONCEPTIONS \

(Macklon et al,
Hum Reprod Update, 2002)

LINRERSITY OF

Embryo-endometrial cross talk: in vitro model Smrhampmn

el Medicine

Thawing cryo-preserved
Day 4 embryos

in vitro extended culture
Day 5

‘ Day 8 Human Embryo
Assessment of . N
N ——
Day 8 Embryo quality Cytokine profile

G. Teklenberg et al, 2009
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Decidual cell response to arresting vs developing embryos

et
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Natural Selection of Human Embryos: Decidualizing
Endometrial Stromal Cells Serve as Sensors of Embryo
Quality upon Implantation

s Veblenbang®, Madhis Salker, Marism Molokiis®, STuar Lavery”, Geofirey Trew?, Tepchongehin
Acjenepong”, Helen J. Marden®, Amall U. Lokugsmags’, N Rel’, Christlen Landies’, Bernerd A. J.
Roslen®, Siabhan Quenby”, Fwart W. Kuijk', Annemisks Kavelann®, Cohi I. Heijnen®, Lailey Regan®,
Jan J Broswns, Nick 5. Macklon™

_ ‘ receptive endometrium

Endometrial
Embryo Stromal Cells
silent

|

receptive
Maintainance of cytokines/trophic factors

cytokines
trophic factors

receptors.
noisy

Downregulation of cytokines/trophic factors

The molecular basis of recurrent
pregnancy loss: impaired natural
embryo selection

G. Tekdenburg’, Madhuri Salker?, Cobi Hejjnen’, Nick 5. Macklon ",
and Jan | Brosens 1*
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Natural Selection of Human Embryos: impaired
Decidualization of Endometrium Disables Embryo-
Maternal Interactions and Causes Recurrent Pregnancy
Loss

Madbur dalis ', i Tebbenbr o™t Maiias Belbhia®, tusit Livery|, besfler Toew. Deuchoii ot
A ", Halon 1. Mardan', Amall L. Lakugamage’, Fa) Bai', Chicrian Landie !, Rernard . 1.
ineleni®, Sobian Cusaby”, Bt WU, Areveieke Kavelsns®, Cobi 1 Heijren®, Lestey Regan’,
Rick 5. Macklon™®, 1an L Resend '

Table 1. Proportion of women achieving =3 consecutive
pregnancies within 1, 3, or & months.

1 month 3 months & months
Fredicted: 08% 8% A%
RPL patients: 13% A% AR%

Presclictesd Tkelibuods ane buased on o MR of 208%:; P-00001.
doi10.137 1joumal pone.00 10287 1001
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Recurrent miscarriage: the downside P

of ‘superfertility’?
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Our Patient
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Periconceptional medicine
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Periconceptional
Medicine

The embryo as patient
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Mark your calendar for the upcoming ESHRE Campus events

Basic Semen Analysis Course in Greek Language
4-7 September 2012 - Athens, Greece

Basic Genetics for ART practitioners
7 September 2012 - Rome, ltaly

Regulation of quality and safety in ART — the EU Tissues and Cells
Directive perspective
14-15 September 2012 - Dublin, Ireland

Basic Semen Analysis Course in Spanish language
18-21 September 2012 - Galdakano,Vizcaya

GnRH-antagonists in ovarian stimulation
28 September 2012 - Hamburg, Germany

The best sperm for the best oocyte
6-7 October 2012 - Athens, Greece

Basic Semen Analysis Course in Italian language
8-11 October 2012 - Rome, ltaly

Accreditation of a preimplantation genetic diagnosis laboratory
11-12 October 2012 - Istanbul, Turkey

Endoscopy in reproductive medicine
21-23 November 2012 - Leuven, Belgium

Evidence based early pregnancy care
29-30 November 2012 - Amsterdam, The Netherlands

www.eshre.eu
(see “Calendar”) S r‘ :
SCIENCE MOVING

Contact us at info@eshre.eu PEOPLE
MOVING SCIENCE
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