















































































































































































































































1. Defining Economic Benefit ...
“Value for Money”....in health care

§

1. aconomic efficiency:
Maximising health benefits with
a fixed amount of resources.

Health needs are unlimited, but
- resources are finite.

A 2. Ig}erspective: Whose costs ,
whose benefits?
= Society
= Government
= Patients

4 FUNSW

1. Defining Economic Benéefit ...
“Value for Money”....in health care cont

3. Value is subjective
= = = Tangible, live-birth rates

= = Intangible outcomes, intrinsic

e = value of human life
# } = Reflect personal & societal
_\‘___ preferences.
\ "y . A
i alue reflects broader dimensions
e <k Equity of access
= Quality
= Acceptability
5 & UNSW

The challenge for policy makers & health economists

Fertility treatments are judged on their ability to create life,
rather than to extend or improve the quality of existing life.

[ \ « '
S n;-t, Fertility treatments don’t fit g L

" n the standard paradigm used sy,
¥ to assess ‘Value for Money’ =
*< _ in healthcare . Sl 5\ D
ui‘:
Is this why ARTs are targeted for frequent changes in public
funding?
6 & UNSW

Page 80 of 116



Reimbursement of ART in Europe

total Lt
[ —————
T e r——
7 Rembursament only for pebae clisice
7 Source: Comparative Analysis of Medically Assisted Reproduction in $ LMW

the EU ESHRE 2010

Pressure to demonstrate Economic Benefit / Value
for Money in health spending

Annual average growth in health expenditure
, &GDP per capita, Europe 2000-2010

= Healthcare accounts
for ~ 9% of GDP

LT *ﬁF’L

= Annual growth in
healthcare spending
per capita ~4%

= Annual growth in GDP
°IT per capita ~2%

Annual average growth in health
expenditure per capita (%)

= Healthcare spending
o 1+ 2 3 4 5 6 7 hasslowed orfell since
Annual average growth in GDP per capita (%) the GFC.

o

8  Source: OECD Health Data 2012; Eurostat Statistics 3 UNSW
Database; WHO Global Health Expenditure Database. -

2. The health economist’s tool box

Health economic evaluations assist decision
makers about the most efficient use of health care

resources.

i. Cost-effectiveness Analysis

(CEA)

ii. Cost Utility Analysis (CUA)

iii. Cost Benefit Analysis (CBA)
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Direct Cost of a fresh IVF cycle before government of third-

party subsidization (USD)

$14,000

$12,000

$10,000
$8,000
$6,000
$4,000
$2,000

- =
W = +
! o 1o o I
W 0oxeN Z <
oy jouay : © m puepd =) -
aanday 4oz e o W ses N i I -
m = epeue) o
pued = jebniog ) - <
N == sejels pajun o
2ouely [ [
AseSuny . w - foxin| | o I =3
ueder © | Aueulen © AN
| < f Ai26uny & - ©
\zesg g o ]
eupuatly 8 A_—. jm— pUE|OZIMG ;54 Ny ™
Aen W » g cujuobly w .m I ~
puejieyy 5 ~ m— wopbuiy payun | o) ©
1eass) 3 s EUISTY b T
Aoany £ % s puE|eaz MON 2 o ]
uapamg 8 = e Ao} e =
ensny S © — h - - 3
290019 % e — co.0) 8 =
puea2 E :nlu souely s [h'd -
fe8niog 3 p | Oyqndoy Y09z0 | & < @
oo @ o
— ueay9)
5 =R = —_
pueas 5] = e £ )
> = puejuly 2 o
puelud g puejao] K3 l >
puejeaz man 3 1S 2 -
= e (emION =3 n
Aemion [+ — d [ m
Niewuaq 5 [ s 5 w °
ueds. o o :m“mgw 3 & %
uedepr 2 (=3
eyensny 2 o] (&] || =
wopdupy panun | S % o —— m__m_wﬂ_( 5 = < e ]
a —_— wniBjag a S o 3
A
S W 208219 5 % M l m.\.v .m
epeues g o [ ——— /ELUUOQ g Q2 _ %m
sa1ess payun 3 c lseus| 3 n o _“H_ < oD
©»ps88gggggsgsg- g .
Lss8ess888s8s Mummmmwmwmw
IL © ¢ ¥ 8 9 © © 3 « - - = = & & o o
= L » o o @B u

Page 82 of 116




(i) Cost-effectiveness Analyses (CEA)

= Cost per natural units of outcome
= Cost per live-birth from ART treatment

= Incremental cost-effective ratio (ICER):
+ Additional cost needed to achieve one additional live-

birth from alternative fertility treatment.

Dz CHMGINAL ARTIELE Mnfurtmty
A cost-effectiveness analysis of in-vitro
fertilization by maternal age and

number of treatment attempts
Blesen Gritieks Y. Sumaane M. Dyer'. Sarah | Lord'. Cheis Pardy'.

tan 5. Fraser’, and Simon Eckermasn’

13 FUNSW

Incremental cost per live birth by maternal age &

cycle attempt

$200.000 Cost-effectiveness
$180.000 o depends on
$160.000 42-45 yrs, 2nd oycle: $187,515 maternal age more
$140.000 than number of
$120.000 cycles.
42-45 yrs, 15t cycle: $130,951
$100.000
$80.000 Within reasonable
§60.000 i s i age limits ICERs
$40.000 * P * falls within the
$20.000 threshold of what is
$0 , ) ;A considered good
Programs (Fresh embryo+Frozen value for money.
14 Source: Griffiths A et al. Hum. Reprod. 2010;25:924-931 $ UNSW

© The Author 2010. Published by Oxford University.

(i) Quality Utility Analysis (CUA)

= Cost per Quality Adjusted Life years (QALYSs)

= Primary measure in health technology assessment

= QALY = Quality of life + Quantity of life

¢ Eg. 2 years in poor health = 1 year in full health
= If cost per QALY saved < WTP threshold » Fund

+ WTP threshold = £20,000-£30,000 (NICE)

15 $ UNSW
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(i) Quality Utility Analysis (CUA) cont

= The problem with QALYs:

¢+ Whose QALY? (ART patient or ART child)
¢ |s it valid for a life not yet conceived

= On a societal QoL scale*: Death = 0 and Full Health = 1
» Life-long infertility = 0.88

= NICE Update to Fertility guidelines: Under most clinically

appropriate circumstances access to ART treatment and SET
represents good value for money from a societal perspective.

16 * Source: Adapted from Torrance GW Medical Care $ UNSW
© 1996. Lippincott-Raven Publishers. i o

(iii) Cost benefit analysis (CBA)

= Health outcomes measured in money terms.

= Crude measure to value babies in monetary
terms.

+ ‘Pricing the priceless’.

1. Willingness-to-pay (WTP) studies

+ Value society places in a baby born from ART.

2. Human Capital / Fiscal Impact of ART children

17 Source: Adapted from Neumann and Johannesson Medical Care $ UNSW
© 1994. Lippincott-Raven Publishers. } o

Willingness-to-pay for ART treatment (CBA)

MENCAL CARF
Tokame 3. Numbes 7, g 686609
€134 | B. Lippacott Company

The Willingness to Pay for In Vitro Fertilization:
A Pilot Study Using Contingent Valuation

PETER J. NEUMANN, SCD," AND MAGHNUS JOHANNESSON, PHDT

Implied societal willingness-to-pay for a statistical IVF baby:
= $177,000 in the event that infertility status is known.
= $1.8M in insurance premiums to provide access to IVF

treatment.
= Lacks empirical evidence
» Society values fertility highly

18 & UNSW
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Human Capital / Fiscal Impact of ART children

= Does ART represent a good return of investment
by governments?

= Can ART play an role in combating economic
impact of an Ageing Population?

= Reduced fertility

= Greater life expectancy

F UNSw

Population Aging: trends in total fertility rates (TFR)

Number of children born to women age 15 to 49

> 1970 2010

o | et etz

‘4"§&‘¢3#’é"@a*é'e“&d‘“@a&aﬁ&‘@&‘fﬁe&@x“@‘é’ﬁf@"ﬁé‘&’@?éf@@e‘\ﬁéf\@\

20 Source: OECD Factbook 2013 © 3 UNSW
Total Fertility Rate (TFR): EU countries
Number of children born to women age 15 to 49
Recent increase in TFRs in recent years
e
—_——
e
; ——
bl —————————
i _
[y — [ ——
21 _‘\H\ e . members of EL I
B T —
] - - —
16 1 R —
44 \._‘_ -_--
wl ———m ———
1 sy —
PSP TSP FS o ||
e (L] .- = g ||
Trends in TFR TFR 2000 and 2008
EU 1970-2008 EU countries
21 Source: Hoorens et al. RAND Corporation 2011 © s UNSW
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Maternal age trends: EU Countries

0 1.

LRSS ESTESRPIIFPIPTS OSSO T TS EE

Mean female age at childbirth Female age at first child birth
EU, 1970-2008 EU 1970-2002
22 Source: Hoorens et al. RAND Corporation 2011 © = UNSW

Life Expectancy at Birth: OECD
1970 2010
s @cssssx}JJJf‘Jb OIJ,& S FSPO e e o E
23 Source OECD Factbook 2013 © 3 UNSW

Population Pyramid: EU 27 2008 and 2009

24 Source: Eurostat, EURPOP2008 ; UNSW
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Old age dependency ratio

Selected EU countries

Per cent

=2010 02050

SWE DNK GBR IRL  FRA  AUT NLD DEU  ITA  ESP

Population 65 years and over divided by 15-64 years population

25 Source: European Commission (DG ECFIN) and the Economic Policy Committee (AWG) © $ UNSW

Is public funding of ART treatment a good

investment of tax payers money?

An example of human capital/ fiscal
impact model of ART treatment.

= In 2008, the Australian Government spent $260M of the Medicare budget

on ART treatment

= For this there were 9522 ART live births, and 10,341 ART babies

= Investment evaluation uses discounted cash flows to and from the
Australian Government by ART children over their life time.

26 Source; Unpublished analysis. Chambers, GM 2012 ©. $ UNSW

Discounted Cash Flow evaluation of public

funding
Dynamic life-cycle model of cash flows of 9522

ART live births over their life time.

4[*1%‘

27 T UNSW
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Annual cash flows for all children
$250

Revenues to
$200 Payments from
Government Government j\
$150
$100
$50
$0
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 9 52 55 58 61 64 67 70 73 76 79 82 85
(850)
($100)
Net cash flows from
($150) individual to Government
($200) ] -
* For 1000 children (AUD Millions)
28

FUNSW

Childhood: 0 to 16 years

$250

$200 Payments:
Family benefits

$150

10& 2°Education
Health Revenue:

$100 | Social Security GST

$50
$0
14 0131619222528 3134374043 46495255586164 6770737679 8285
(350)
Net negative

(8100 cash flows

(8150)
*For 1000 children (AUD Millions)
($200)
29

FUNSW

Working years: 17 - 64 years

$250 Payments:
Family benefits R i

$200 Post 2° Education GeSYI'enue.
Health i ¢

$150 Labour market irect tax
assistance

$100 Unemployment benefits
Disability Pensions

$50
$0 e

1 4 7101316192225283134374043 44

($50)
Net positive
($100) cash flows
($150) ; .
* For 1000 children (AUD Millions)
($200)
30

525558616467707376798285

& UNSW
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Retirement years: 66 — 85 years
$250

Payments:

Health
$200 Aged Pensions
Disability Pensions

Revenue:
Direct tax
GST

$150
$100
$50

$0
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79 82 85

($50)

($100)

Net negative

(8150) cash flows

* For 1000 children (AUD Millions)
($200)

31 FUNSW

Broader Revenues and Expenses

$250
Payments: Revenues:
$200 Public infrastructure Company &Mining Tax
Law and order Superannuation
$150 Defence, Petro tax,
Public health FBT
$100
$50 /
$0
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79 82 85
($50)
($100)
($150)
* For 1000 children (AUD Millions)
($200)
32 = UNSW

Net Present Value (NPV)

= A investment evaluation tool to help decide whether or not
investment.

= Discount annual cash flows to one lump sum present value: NPV.

= Discount Rate reflects ‘time value of money’ & risk premium applied
to future cash flows.

+ Base annual Discount Rate applied: 6.25% _————_ ==
o
=S
AN )

= Limitations: .— .

+ Forecast future cash flows requires N

assumptions. %;Q

+ Valuation is sensitive to Discount Rate.

33 & UNSW
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Maternal age specific NPV for 1000 children
Discount Rate: 6.25%
$120
$100
$80
$60
$40
$20 I
$0
(520, P T AN S . U
?\\'b
(g@)
($60)
* For 1000 children (AUD Millions)
(880)
34 FUNSW

Percentage of ART Government expenditure by

maternal age ($260M in 2008)

8%

%

6%

5%

4%

3%

2%

1 |I I]I]
0% I

PP R R D D o) P DD

s FUNSW

Weighted return on investment for 2008 ART
Rx for the 9522 live births
$120
$100
$80
$60
- [H J:‘ [ﬂ A_'
$20
% Jﬂ Lilo
<30 30 31 39 40 41 42+
($20)
(840)
36 & UNSW
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Discounted Cash Flow evaluation of public funding

The Bottom line:

= The Net Present Value of the $260M

government spent in 2008 was $621M.

= Return on investment: 240% over the lifetime

of the ‘investment’.

» ART is a positive investment of public money.

37 FUNSW

Other estimates of NPV of ART Rx

Country NPV Rol Reference

us USD 155,870 7 times i&”ﬂiﬂi:ﬁ;’lé‘ﬂf‘;‘;?

UK GBP 109,939 8.5 times ﬁz[‘;‘ggﬁf-;}%‘;g“”g)

Sweden SEK 254,000 Seane s Pusiran, 36, 841
Denmark Euro 154,000 gg:::g:gfﬂgg*g;n
Brazil USD 61,428 gg‘gze)’ﬁ?n El;sr":ez’g o
Australia AUD 65,000 2.4 times

» Breakeven point around 40 years

% FUNSW

Contribution of ART to TFR

Effect of tripling the availability of ART in the UK

014 —— Maximum biths with ART

ART uptake

ASFR, UK

Triple utilisation: ATFR 0.04
V¥1.7% old-age depend

Maximum impact: ATFR 0.22

Assumes all ART children would not

have been born without Rx.
Doesn't account for multiple births.

1519 20-24 25-29 30-34 35-39 40-44 45-49
Age Band

P ART has the potential to influence population structures

39 Source: Hoorens S et al. Hum. Reprod. 2007 $ UN—‘P\'Y
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Contribution of ART to TFR and Permanent

involuntary childlessness (PIC)

Effect of IVF on PIC rates Effect of IVF on TFR rates

Full access to IVF after 3 yrs:
ATFR0.08

Maximum impact: ATFR 0.11

Taval ol PIC (%)

Model assumes naturally

conceptions

P At realistic estimates of natural conception and utilisation ART can only
have a moderate impact on societal birth rates.

40 Sources: Habbema J et al. Hum. Reprod. 2009, te Velde et al Hum. Reprod. 2012 ; l'\sw

Pronatalist Policies

» From a societal perspective ART can not compensate for behavioural
factors or reduced fecundity.

« Pronatalist policies often ineffective and can result in unintentional
consequences.

» Support for education and work-family balance is more important.

« Recentincreases in fertility rates not well understood.

+ The burden on government accounts from decreased fertility rates

and population aging are not clear;
— Higher labour force participation by women.

— Increase in pensionable age inline with healthy-life expectancy.

— Adaptation of the health care system.

41 % UNsw

Final Remarks

« Fertility treatments not well suited to the usual health technology
evaluation methods.

— Vulnerable to funding changes

« Parenthood and fertility treatments valued highly by patients and
society.

+  Within reasonable age limits ARTs are cost-effective.

* The long-term Rol from government investment in ART treatment is
positive.

« Evidence is weak that ART has an important role to play in
combating economic impact of population ageing.

42 T UNSW
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Learning objectives

« Parental subfertility

« Male infertility and genetic risk factors
« ICsI
« Malformations and chromosomal anomalies

« Obstructive and non-obstructive azoospermia
« Male infertility and epigenetic disturbances
« Future generations

Dias 4

ART offspring

Five million ART children worldwide

In some countries ART accounts for 5% of the birth cohort

ICSI accounts for 69% of all fresh ART cycles in Europe

In Europe the ART twinning rate is 20.7%

Twinning is still the major health risk for ART children

Diass

UNIVERSITY OF COPENHAGEN

Causes for adverse outcomes

Environment
Culture Conditions
Endocrinology System
GENETICS Media
Ovarian Stimulation Gas Phase Number & Quality
Duration of Embryos
Oocyte IVF / ) .
Zygote Embryo Trans er
sperm [csl Y9 t Y
I Manipulation Multlples
GENETICS . Vanishing twins
Y-deletions Unatural selection| ass hatching Uterine Issues
Azoospermia Injection of PVP, Blastocyst Placentation
Age exo. DNA, media
EnviDrogmem
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ART does not heal subfertility

* ART does not heal the causes of

subfertility, but makes it possible for
subfertile couples to conceive

¢ ART couples remain “less reproductive

healthy”

Parental subfertility

* Mean maternal age is higher
* More nulliparous

* Smoking and BMI
« Socio-economic status

* One third has male factor infertility

« Abnormal karyotypes
¢ Y-chromosome deletions
» Epigenetic disturbances in the spermatozoa

UNIVERSITY OF COPENHAGEN

“Time-to-pregnancy” =1 year

AOR (95%Cl)

Preterm delivery 15 (1.2-1.8)
Low birth weight 1.8 (1.2-2.7)
Malformation 1.2 (1.1-1.4)
Neonatal mortality 3.3 (1.5-7.5)
SGA 1.2 (1.1-1.4)
Mild cognitive/language 1.2 (1.0-1.5)

delay (18 months)

(Basso, Hum Reprod 2003; BMJ 2005; Zhu, BMJ 2006; Obstet Gynecol 2007; Zhu, Paediatr Perinatal

Epidemiol 2009; Henriksen, Obstet Gynecol 1997; Draper, Lancet 1999; Pandian, Hum Reprod 2001)

owss el
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Meta-analysis on preterm birth in women
with TTP >1 year versus TTP < 1 year

Fanrurs 50w TTF » 1 jasr Favours 5C ath TTP < |y

Tau-squared = 0.0010
Pinborg et al., Hum Reprod Upd 2013

Dias 10

Genetic risk factors in men with severe
oligozoospermia and azoospermia

« Y-chromosome deletions are seen in 7% of men with oligo- or
azoospermia (Van Opstaal et al., 1997)

* Genetic abnormality in 24% of men with motile sperm count < 1
mill/ml (Dohle et al., 2002)
* 10% Abnormal karyotypes
* 5% AZF deletions (microdeletions of Y-chromosome)
* 9% mutations in the CFTR gene

« Increased risk of aneploidy in spermatozoa from patients with
testicular failure (Bemadini et al., 2000; Martin et al., 2000; Levron et al., 2001)

Dias 11

UNIVERSITY

ICSI procedure problems

= Microinjection of sperm carrying a chromosomal anomaly
(aneuploidy or structural defect)

= Transmission of a genetic defect [such as a Yq deletion or
cystic fibrosis(CF) mutation] which is often the origin of
male-factor infertility

< Male gamete structural defect

= Anomalies of sperm activating factors

= Potential for incorporating sperm mitochondrial DNA

< Female gamete anomalies (oocyte age-related)

Dias 12
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Genetic risks in the ICSI offspring

= Unbalanced chromosome complement
= Male infertility due to Y-chromosome deletions

= Cystic fibrosis if both partners are carriers of the
CFTR gene mutation

= Congenital malformations

= Cardiovascular disease

o 13 -

Intracytoplasmatic
sperm injection — ICSI

ESHRE_PCC_Andrology_London_July -
Dias 14 2013

Intracytoplasmatic sperm
injection — ICSI

= ICSl is increasingly used, 69% of fresh cycles
in 2008 in Europe

= Indications have changed over time
= Large geographic differences

= 40-50% of the cycles in the Nordic countries,
UK and Holland

= More than 90% of the cycles in many countries
(Nyboe Andersen et al., 2008; Ferraretti et al., 2012)

o 15 el
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Meta-analysis on preterm birth in
ICSI vs. IVF children

aveurs B

Favaurs i

Tau-squared = 0.0232
Pinborg et al., Hum Reprod Upd 2013

Dias 16

UNIVERSITY OF

COPENHMACEN

ART singletons - malformations

AOR (95%Cl)

Hansen, 2005
Hansen, 2013
Kallén, 2005

Meta-analysis ~ 1.36 (1.28-1.45)
1.33 (1.24-1.42)
1.33 (1.24-1.45)
1.05 (0.95-1.16)

1.15 (1.07-1.24)

Meta-analysis
1982-2001
Adjusted for years of infertlity

Kéllén 2010 2001-2007

Zhu et al., 2006: Genital organ anomalies in ART vs. Couples with

ubfertite couptes With TTP> Iyear: HZ 2.32 (95%CI 1.24-4.35)

Dias 17

UNIVERSITY OF COPENHAGEN

Congenital malformations
ICSI vs. IVF

Meta-analyses

Lie et al., 2005: OR 1.12 (95%Cl 0.97-1.28)

Wen et al. 2012: OR 0.95 (95%CI 0.83-1.10)

Cohort studies

Kéllén et al., 2010:

Davies et al., 2012

Dias 18

OR 0.90 (95%Cl 0.78-1.04)

OR 1.55 (95%Cl 1.24-1.94)

ESHRE_PCC_Andrology_London_uly
2013
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Congenital malformations
Kallén, Birth Defects Research, 2010

1.study period 1982-2001 16.280 IVF/ICSI children

2.study period 2001-2007 15.570 IVF/ICSI children

All AOR 1.15 (1.07-1.24) (5.3 and 4.4%)

All relatively severe AOR 1.25 (1.15-1.37) (3.7 and 3.0%)

1l Cardiovascular AOR 1.30 (1.13-1.49)

1 Limb reduction defects AOR 1.86 (1.04-3.07)

Hypospadi (ICSI vs. IVF): |.period AOR 1.9 (1.1-3.4)
Il.period AOR 0.94 (0.63-1.42)

(Adjusted for year of birth, maternal age, parity, smoking and BMI)
o

Declining risk of hypospadias in
ICSI offspring

« Dilution effect, less men with severe male
infertility

< Improvement in the ICSI techniques

o 20 el

UNIVERSITY OF COPENHAGEN

Chromosomal anomalies

= Chromosomal abnormalities are increased in ICSI
offspring (Aboulghar et al., 2001; Bonduelle et al., 2002; Gierris et al., 2009)

= Both inherent and do novo

o2t el
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ICSI and

chromosomal anomalies

430 ICSI babies 3.5% chromosome aberrations (Aboulghar et al., 1997)

1586 ICSI foetoses 3.0% (2.2-3.9%) vs. 0.8-0.9% background population

(Bonduelle et al., 2002)

Chromosome anomalies 5.8-13.7% after ICSI, if the father has oligo- or

azoospermia

The risk of chromosome anomalies was associated to sperm count and

motility

ESHRE_PCC_Andrology_London_July .
Dias 22 2013

oo orcommmices |
ICSI and

chromosomal anomalies

(Gjerris et al., 2008)

« Prenatal testing: 2.7% (43/1586) with chromosome aberrations

* ICSlvs. IVF: 4.3% vs. 1.9%, P<0.01

« Pre- and post-natally testing: 0.6% (62/9625)

« ICSlvs. IVF: 1.3% vs. 0.5%, P < 0.0001
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UNIVERSITY

International collaborative study of ICSI-, IVF- and

naturally conceived (NC) 5-year-old child outcomes
Ponjaert-Kristoffersen, Bonduelle, Barnes, Nekkebroeck, Loft, Wennerholm, Tarlatzis,
Peters, Hagberg, Berner, Sutcliffe

= 540 ICSI, 538 IVF, 537 NC

= Motor and cognitive development is very similar
to naturally conceived (2005)

= Family function and socio-emotional
development (2004)

« ICSI and IVF more likely than NC to significant
childhood illness, surgical operation, medical
therapy and hospital admission. A detailed

physical examination revealed no further
substantial differences between the groups,
however (2005)

o 24 el
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International collaborative study of ICSI-, IVF- and
naturally conceived (NC) 5-year-old child outcomes
Ponjaert-Kristoffersen, Bonduelle, Barnes, Nekkebroeck, Loft, Wennerholm, Tarlatzis,
Peters, Hagberg, Berner, Sutcliffe

= ICSI girls, fewer were left-handed than the NC
controls, 7.0%versus 12.4% (P <0.05).
Population norm of 8% (2005)

= No indication that growth and cognitive
development in ICSI and IVF children differed
depending on paternal sperm concentration
(2006)

o 25 -

[==="Neonatal outcome of 724 children born =

after ICS| using non-ejaculated sperm

F. Belva ", F. De Schrijver!, H. Tournaye?, L. Liebaers'?, P. Devroey?,
F. Haentjens®, and M. Bonduelle"
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Obstructive (OA) and non-obstructive

azoospermia (NOA)
(Belva et al., 2011)

+ No differences in low birth weight, very low birth weight and
prematurity rate between testicular, epididymal and
ejaculated sperm group

= Major malformations, testicular vs. epididymal:
5.0% vs. 3.4% (OR 1.5 [95%CI 0.9-2.4])

= Major genital tract anomalies, testicular vs. epididymal:
1.0% vs. 0.3% (OR 3.0 [95%CI 1.0-9.2])

+ Major malformations, non-ejaculated vs. ejaculated
4.8% vs. 3.4% (OR 1.4 [95%CI 0.9-4.2])

Major genital tract anomalies, non-ejaculated vs. ejaculated:
0.7% vs. 0.3% (OR 2.2 [95%CI 0.7-6.8]) ﬁ
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Table IV Odds ratios of LBW annd PTB for <h after KEST with ey sl an &), 05
e [ 2 -v

Non-ejaculated sperm

(Epididymal or testicular sperm)
(Fedder et al., 2012)
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Table ¥ Total rate it ities ant posibile impris
ajazulstsd iparm (Croup B), canveatizasl IVF (Creup C) o7 NC (Croup D).

Non-ejaculated sperm

(Fedder et al., 2012)
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Dias 30

ICSI and epigenetic disturbances

Direct epigenetic alteration of gene expression

In mice, ICSI with DNA fragmented sperm

methylation pattern of some imprinted genes
and in the development of obesity in the adult

is the most plausible origin of subsequent

aberrations in growth and development
(Thompson et al., 2002)

resulted in blastocysts with altered

offspring

(Fernandez-Gonzalez et al., 2008) ﬁ
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Male subfertility

+ Epimutations in sperm may be largely associated with
impaired male fertility

« Broad epigenetic defect is associated with abnormal semen
parameters.

« The underlying mechanism for these epigenetic changes may
be improper erasure of DNA methylation during epigenetic

reprogramming of the male germ line.
(Houshdaran et al., 2007)

o 51 -

ICSI adolescents
(Belva et al., 2012)

e 217 ICSI and 223 spontaneously conceived singletons
14-year old adolescents

ICSI girls were more prone to central, peripheral and
total adiposity compared with SC girls
* ICSI boys with more advanced pubertal development

had higher peripheral adiposity
* No increased blood pressure in rest or after stress-test

Pubertal development equal to SC children
ICSI girls have less advanced breast development

o 32 Ll
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I...... SRIGINAL ARTISLE Rcpredustive crdesrinelogr

Salivary testosterone concentrations

in pubertal ICSI boys compared
with spontaneously conceived boys

F.Belva', M. Bonduelic, | Schictteatte?, H, Toumaye?,
R.C Painter?, P. Deveney?, and . De Schepper®

CONCLUSIONS: At e ags of | dyears, puberts! IS boys show teststerns levels comparatie to their peses bom affer 5T 1Sl ador
lescencs fufesed om men with severd y compromioed spemmangeass show tESIStETAe hevet comparable i fose from fabers with
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£
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ORIGINAL ARTICLE Infertility

Serum inhibin B concentrations in

pubertal boys conceived by ICSI: first
results

F.Belva'*, M. Banduclle!, RC. Paiatee?, ). Sehictrecatte?, P.Deveacy?,

ani ), B Schepper®

COMCLUSIONS: The mejoricy of I3 boys heve 2 sgrificnt inerease n serum infilin B, araining rovmal valies for pubersd stanrs ot the

e of 14 ypears. IO acoleseents from fithers with seserely compromised spermatngenesis do not bave b bin Blesels than these with
fahers with spematograms. Futher folow-up of the spemmsogenic potential of ICS teenagers up 10 young aduthoo s mandatory

o ol & vl rprondactive Cgucly,
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Testicular Growth and Tubular Function
in Prepubertal Boys Conceived by

Intracytoplasmic Sperm Injection

Jean D Schepmer®  Florenez Belva®  Juhan Schistiecetts®  Ellen Anchasrl
Herman Tounaye?  Maryse Bonduclic®

} Conclusion: Uur data suggest that

penile and testicular growth as well as Sertoll oell henction
are rrormal in the majonty of prepubertal ILS] boys. Serum
AMH and inhibin B levels were found 1o be independent of
sperm quality of the father. burther follow-up of these pre-

pubartal childran it neadad to sxamine whathar namal Ser
toli cell markers will be fallowed by a narmal spermatogen- .
| essin puberty. Coppigt © 20085, Kiger AG, Based -
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Take home messages |

= 24% with severe male factor infertility has genetic
abnormalities

= 5-10% of men with severe male factor infertility has Y-
chromosome deletions

=  The rate of chromosome aberrations are increased in
ICSI children

=  Genetic testing and counselling, if sperm count <2 mill/ml

&
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UNIVERSITY

Take home messages |1

= Malformation rates are similar in IVF and ICSI
= Sitill controversial if offspring after non-ejaculated sperm

has increased risk of chromosome aberrations
= IVF children has increased blood pressure

=  Pubertal development seems similar in ICSI children
=  Epigenetic changes after ICSI still has to be confirmed

ESHRE_PCC_Andrology_London_July .
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How will ART children from infertile fathers

affect the health of European Society
in the future?

Pubertal development

Reproductive function

= Cardiovascular disease

Mortality rates

Dias 38
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UNIVERSITY OF COPENHAGEN

Future perspectives

« Twinning is far the most important health risk for ART

offspring

« Human ART and epigenetic warrants future caution
and continued observation

« Pubertal diseases and reproductive function warrant
future research

* CoNARTaS ~ Committee on Nordic ART and Safety

« 100.000 ART children ﬁ
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UNIVERSITY OF COPENHAGEN

Thank you for your attention

Dias 40
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