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Course coordinators

Jolieneke Schoonenberg-Pomper (The Netherlands) and Helle Bendtsen (Denmark)

Course description

An advanced course for nurses and lab technicians focussing on the different aspects of male
infertility.

Target audience

Nurses and lab technicians.
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Scientific programme

Chair: Jolieneke Schoonenberg-Pomper (The Netherlands) / Co-chair: Helle Bendtsen (Denmark)

09.00-09.10
09.10-09.40
09.40-10.10
10.10-10.30
10.30-11.00
11.00-11.35
11.35-12.10
12.10-12.30
12.30-13.30
13:30 - 14:05
14:05 - 14:40
14:40-15.00
15.00-15.30
15.30-16:00
16:00 - 16:30
16:30-17:00

Introduction - Jolieneke Schoonenberg-Pomper (The Netherlands)
Diagnosing and treatment of male infertility — Elisabeth Carlsen (Denmark)
Sperm quality (WHO guidelines, ESHRE SIGA recommendations and European
directive on tissue banking — Lars Bjorndahl (Sweden)

Discussion

Coffee break

Psychological aspects of male infertility (incl. sexuality and fertility Treatment) —
Tewes Wischmann (Germany)

Sexual dysfunction in young males - Maarten Albersen (Belgium)

Discussion

Lunch

Nurses performing surgical sperm retrieval -Heidi Birch (United Kingdom)
Lab technicians performing IMSI - Lucy Steiner (Austria)

Discussion

Coffee break

Sperm quality and fertility — the clinical implications of environmental factors —
Martin Blomberg Jensen (Denmark)

Banking sperm for men with cancer — Allan Pacey (United Kingdom)
Discussion
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ESHRE - European Society of Human

Reproduction and Embryology
By Jolieneke Schoonenberg-Pomper

What is ESHRE?

ESHRE was founded in 1985 and its Mission Statement is to:

promote interest in, and understanding of, reproductive science and
medicine.

facilitate research and dissemination of research findings in human

reproduction and embryology to the general public, scientists, clinicians
and patient associations.

inform politicians and policy makers in Europe

promote improvements in clinical practice through educational activities

develop and maintain data registries

implement methods to improve safety and quality assurance

@shrc_

The Paramedical Group (1/3)

The ESHRE Paramedical Group was established to assemble
nurses, laboratory technicians and other support personnel

active in the field of reproductive medicine and science.

The group serves as a platform for paramedics and organises

specific sessions during the Annual Meeting and workshops.

ESHRE is one of the only organisations with a '

forum for paramedicals, who are represented in
the Executive Board by Jolieneke Schoonenberg- U,

Pomper.
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The Paramedical Group (2/3)

* Established in 1987

* Meets 3 times a year

* Board Members:

Jolieneke Schoonenberg-Pomper (chair)
Heidi Van Ranst (past chair)

Helle Bendtsen (chairman elect)

Eline Dancet

Inge Rose Jorgensen

Helen J. Kendrew

Cecilia Westin

Uschi Van den Broeck

Paramedical Group (3/3)

= Nurses/Midwives

= Laboratory technicians

= Counsellors/Psychologists

= ESHRE certified clinical embryologists (Bsc level)

ESHRE Book for Paramedicals

ESHRE Book for Paramedicals

= First English textbook in Europe

Reproductive

= Free copy for every paramedical Madicine

A Taxtbook For Paramiedics

member P

* Order it now - ask a member of staff

www.eshre.eu
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ESHRE Campus and Data Collection

Campus / Workshops

* Meetings are organised across Europe by Special Interest
Groups and Task Forces

* Visit www.eshre.eu under CALENDAR

Data collection and monitoring
* European IVF Monitoring Group data collection

* PGD Consortium data collection

@shrc_

ESHRE Journals
I....
mmT
Human Reproduction with impact factor 4.357 —
- L]
buman
-l
Human Reproduction Update with impact factor 8.755 o
)
- a2
MHR
) . |
Molecular Human Reproduction with impact factor 3.506 -
- -
i .a‘shr::

ESHRE Activities

* Embryology Certification

ESHRE Task

Force on

* Guidelines El-h.-r..s :ndl wa

* Position papers

ESHAE Canbial Em bryeis o1 Camifheation Exam 2 e s, Amprdam
Bagad of
1. Wiich sfthe
s s B

T ESHRE Pages

Reviced guidelines for good practice in TVF Laboratariec

Il Cririna Magli Etenne Van sen Anbeel’, Kersa Lundis, [vmmge Kses,
Farme am dar Eire 2= L
Emmeiy

@ghrc
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ESHRE COMMUNITY

E.\j RSS feeds for news in reproductive medicine

Since launch 12/2009: 1,927 Fans

Since launch 12/2009: 434 Followers

(journalists, scientific organisations, patient
societies, governmental bodies)

MHR ¥  Retweets to MHR

| Find a member
You TLIll ¥ veroncasts

@shrc_

Special Interest Groups (SIGs)

The SIGs reflect the scientific interests of the Society’s membership and
bring together members of the Society in sub-fields of common interest

Andrology Psychology & Counselling
Early Pregnancy Reproductive Genetics
Embryology Reproductive Surgery
Endometriosis / Endometrium Stem Cells

Ethics & Law Reproductive Endocrinology

Safety & Quality in ART

@shrc_

Paramedical Membership (1/3)
ESHRE Paramedical
Members Members %
2009 5.541 545 9,8
2010 5.659 596 10,5
2011 5.480 604 11,0
2012 5.664 644 1%,4
@ jshrc
/. -
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Paramedical Membership (2/3)

lyr  3yrs

Faramedical Member €30 €50

1) Reduced registration fees* for all ESHRE activities:
Annual Meeting €240 (€£360)
General Workshops €150 (€250)
Paramedical Workshops €100 (€150)

2) Reduced subscription fees to ESHRE journals — e.g. for Human
Reproduction €191 (instead of € 573)

_@i

*fees may vary A“.ahI't?

ESHRE Membership — Benefits (3/3)

3) ESHRE Book for Paramedicals
= First English textbook in Europe

= Free copy for every paramedical member

4) ESHRE monthly e-newsletter
5) News Magazine ‘Focus on Reproduction’
6) Paramedical Website ‘Members only’ access

7) Active participation in the Society’s policy-making

Paramedical Group — Future Activities

Bringing evidence based innovations to your
clinic
Leuven — Belgium 7 and 8 February 2013

@ghrc
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ESHRE — Annual Meeting

* One of the most important events in reproductive science

* Steady increase in terms of attendance and of scientific recognition

Track record:

ESHRE 2011 — Stockholm: 8,316 participants
ESHRE 2010 — Rome: 9,204
ESHRE 2009 — Amsterdam: 8,055

Future meetings:
ESHRE 2012 — Istanbul, 1-4 July 2012

ESHRE 2013 — London, 7-10 July 2013

ESHRE 2014 — Munich, 29 June-2 July 2014 ‘A

@,—shrc_
/. :

ESHRE 2012, Istanbul, Turkey

When: 1-4July 2012
Where: Istanbul Congress Centre, ICC

Chair of conference: Timur Girgan

Hotel and Travel:
Figlir Congress Organisation

Mrs. Ebru Ersan
Tel: +90 212 381 46 38
Email: ebruersan@figur.net

‘ For updates visit www.eshre.eu |

Annual Meeting — Paramedical Programme

Sunday 1 July
Pre-Congress Course: Men in the middle

An advanced course for nurses and lab technicians
focussing on the different aspects of male fertility

@ghrc
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Annual Meeting — Paramedical Programme

Monday 2 July

11:45-12:45 Invited Session Nursing:
Female health care professionals in fertility services in
Turkey

Ayse Aytoz (TK)

Psychosocial outcomes of IVF mothers during pregnancy
and after delivery Eleanor Lowndes Stevenson (US)

Paramedical Oral Communication Sessions:
14:00-15:00 and 17:00-18:00

@shrc_

Annual Meeting — Paramedical Programme

Tuesday 3 July

08:30-09:30 Invited Session Laboratory:

The value of non-human primates as a model for human IVF

Pierre Comizzoli (USA)

Do embryos talk to each other? Lessons from the bovine

embryo model Ann van Soom (BE)

@shrc_

Annual Meeting — Paramedical Programme

Wednesday 4 July

14:00-15:00 Invited Session Nursing:

Midwifery research on the implementation of preconception
care llse Delbaere (BE)

Establishing an online network for patients with recurrent
pregnancy loss Lisbeth Egestad (DK)

@shrc
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Paramedical AGM

Monday 2 July at lunch

'

Leonie van den
Hoven

oy

Yves Guns

@

shre

Contact

ESHRE Central Office
Tel: +32 (0)2 269 09 69
info@eshre.eu / www.eshre.eu

)

o)

shre
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Male infertility -
Diagnosis and treatment

Elisabeth Carlsen, M.D.
The Fertility Clinic, Rigshospitalet
Copenhagen, Denmark

Disclosures

| have no commercial and/or financial
relationships with manufactures of

pharmaceuticals, laboratory supplies and/or

medical devices

Learning objectives

* When should male infertility be expected

e Confounders in the evaluation of semen quality
¢ Andrological examination- to whom and how

¢ Causes of male infertility
¢ Treatment of male infertility
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Examination for male infertility

When should male infertility be expected?

. inability to conceive for more than 1 year

. a history or maldescensus or other
urogenital disorders

. previous or current cancer treatment

. certain genetic disorders

. abuse of anabolic steroids

Evaluation of semen quality

¢ Analysis of 1-2 semen samples

¢ Semen analysis according to 2010 WHO guidelines:

lower cut-off values:

Semen volume >1,5ml

Sperm concentration > 15 mill/ml

Total sperm count > 39 mill

Motile > 40%

Progressive motile >32%

Morphology > 4% (strict criteria)
WHO 2010

Intra-individual variations in
semen parameters

Monthly semen samples from 27 men
(median age 24.4) years for 17 months.

Intra-individual variation:

— Sperm concentration 61,9%
— Sperm motility 30,7%
— Sperm morphology 10.4%

Carlsen et al. 2003
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Sperm conc. mill/ml
\
N
P
N
/
N
—

Months

Potential confounders in the
evaluation of semen quality

* Duration of abstinence

* Fever

e Ejaculatory frequency

e Other factors (medicine, stress)

Effect of duration of abstinence
on sperm concentration

20% increase/day -
(for the first 4 days) o

Carlsen et al 2005
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Effect of fever on semen quality

Fever during | Feverduring | Fever during | _Fever during
mitotic | meiotic division | spermiogenesis sperm
proliferation maturation
(day-80t0-57) | (day-56t0-33) | (day-32t0-9) | (day-8to0)
Sperm 55(-21.7;420) | -32.6(-49.9;-9.2) | -35.0(-50.5;-14.6) | -0.3(-38.7;51.9)
concentration|  P-0.726 p=0.010 p=0.002 p=0.877
% normal 28(7522) | 43(90,06) | 74(11630) | -14(87;66)
spermatozoa p=0.269 p=0.084 p=0.001 p=0.730
% immotile 2.7(-105;17.9) -6.4(-18.7;7.7) 20.4(6.0; 36.8) 2.0(-17.5;26.1)
spermatozoa | P0702 p=0.355 p=0.008 p=0.856
9% and 95% confidence interval Carlsen et al 2003

Intra-individual variation: effect
of multiple semen samples

Intra-individual coefficient of variation (%)

CACA A A A A4

Number of semen samples

[—+— sperm conc — -~ % immotile & % normale

Diagnostic semen analysis

*  Swim-up test
e Density gradient centrifugation

Page 20 of 127



Swim-Up test

Incubation
60 min
at 37°C
'ﬁ Media containing
Media —* ' progressive motile
: sperm

Density gradient centrifugation

e Afar encerfuganon

Definitions

* Aspermia: no ejaculate
e Azoospermia: no spermatozoa in the ejaculate

* Oligozoospermia: less than normal number of
spermatozoa in the ejaculate (<15 mill/ml)
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Flowchart

/\

Azo0-0r severe Mild to moderate
oligozoospermia oligozoospermia

l Diagnostic sperm test

Andrological l
examination

l If >2 mill/ml: 3-6
inseminations depending
ICSlor on female factor
ICSI/TESA

~

\

Donor

- A If <2 mill/ml

insemination IVF
seminatio ICSI

Causes of male infertility

e Compromised sperm production

e Obstruction of sperm ducts
¢ Ejaculatory dysfunction

* Exogenous causes

Compromised sperm production

¢ Hormonal problems

— Defect in GnRH release (Kallmann’s syndrome)
— Pituitary tumors or haemochromatosis

Testicular dysfunction
— Idiopathic
— associated with maldescensus of the testis

¢ Genetic disorders
¢ Acquired disorders
— Trauma/orchitis

— Torsion of the testicle
— Exogenous factors
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Genetic disorders

¢ Klinefelter Syndrome (47, XXY)

¢ Chromosomal translocations
¢ Androgen receptor gen mutations

¢ Y chromosome microdeletions

Klinefelter syndrome (47,XXY)

0,2% of newborn boys

® 11% of men with non-obstructive
azoospermia

e small testes < 5 ml and often azoospermi

e Decreased virilisation
¢ hypergonadotropic hypogonadism

Y chromosome microdeletions

* Frequency:
— 10% of men with non-obstructive

azoospermi and 6% of men with severe
0ligozoospermia (estre capri workshop Group, Hum Reprod

Update 2007)

¢ Localization:

— 3 AZF regions on Yq: AZFa, AZFb andAZFc

— Newer modifications of the original
classification including b2/b4 and gr/gr
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The human Y chromosome

Lahn and Page,
1997

Obstructions of sperm ducts

¢ Previous genital infections

— Chlamydia, gonorrhea

« Urogenital surgery

— Vasectomy, reconstructive surgery

¢ Congenital aplasia of sperm ducts

— Cystic fibrosis or cystic fibrosis gen
mutations

Ejaculatory disorders

¢ Retrograde ejaculation

— Neuropathy in diabetes
— Previous pelvic or prostatic surgery

¢ Anejaculation
— Neuropathy

Page 24 of 127



Andrological examination

¢ Clinical examination

— history

— objective examination

— ultrasound scan of the testis
¢ Laboratory tests

— semen samples

— Hormone analyses

— Genetic analyses

* Diagnostic testicular biopsy in certain cases

History

— Previous maldescensus

— Infections/surgery
— Previous conceptions
— Medication

Objective examination

— Virilization
— Testicular size and location
— Ducts and epididymis

— Ultrasound scan

Laboratory tests

* Semen analysis

— Urine analysis for retrograde ejaculation
* Hormone analysis

— Inhibin B / FSH
—LH

— Testosterone
* Genetic analysis
— Chromosome analysis

— Y chromosome microdeletion analysis

Page 25 of 127



Treatment of male infertility

 Elimination of environment and lifestyle
factors

* Medical treatment
¢ Surgical treatment
¢ Assisted reproduction

Medical treatment

¢ Gonadotrophins (FSH/LH):

— Hypogonadotropic hypogonadism (i.e.
Kallmann Syndrome)

— No evidence for an effect in case of testicular
dysfunction

* Bromocriptine
— Prolactinoma

¢ Tricyclic antidepressant agent (Imipramine®)
— Retrograde ejaculation (caused by neuropathy)

Surgical treatment

* Re-fertilization

* Surgery for varicocele

* Surgery for prostatic cysts
* Testicular sperm extraction
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Assisted reproduction

¢ Intrauterine insemination
— Husbands semen
— Donor semen
¢ In vitro fertilization
— IVF
—Icsl
¢ Obstructive azoospermia and in certain
cases also non-obstructive azoospermia
— TESA
— PESA
¢ Pre-implantation gen analysis (PGD)

References

WHO laboratory manual for the examination and processing of human
semen (World Health Organization,2010)

Carlsen, E, Andersson, A-M, Petersen, JH, Skakkebaek, NE (2003) History of
febrile illness and variation in semen quality. Hum Reprod 18; 2089-2092.
Carlsen, E. Swan, SH, Petersen, JH, Skakkebaek, NE (2005) Longitudinal
changes in semen parameters in young Danish men from the Copenhagen
area. Hum Reprod 20; 942-949.

Intracytoplasmic sperm injection (ICSl) in 2006: evidence and evolution.
Hum Reprod Update 2007;13; 515-26.

Lahn, BT, Page DC (1997) Functional coherence of the human Y
chromosome. Science 278; 675-80.
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Sperm quality

- WHO guidelines
- ESHRE SIGA recommendations

- European directive on tissue banking

Lars Bjorndahl, MD PhD
Senior Consultant Laboratory Physician
Andrology Laboratory

Karolinska University Hospital, Huddinge, Stockholm, Sweden

July 1, 2012 ko wnlinsks  KAROLINSKA
= Institutet

Declation of possible conflicts of

interest

— | have no economical or financial interests in

commmercial products or companies related to the
topics of this presentation

— As an active member of SIG Andrology, working with
the development of the Basic Semen Analysis

Course and the External Quality Assurance
Programme, | have co-authored a laboratory
handbook based on WHO and ESHRE SIGA

recommendations
— A Practical Guide to Basic Laboratory Andrology,

Cambridge University Press, 2010.

PCC Pammmsiod Gurpmsiantt 2 2y 1. 2012

Learning Objectives

— A short introduction to male infertility and semen analysis

— New WHO manual
— Whatis the main message?

— Whatis new?
— What is misunderstood?

— ESHRE-SIGA recommendations
— Relation to WHO manual
— Where are the main differences?

— What can ESHRE-SIGA help with

— The EU directives on Cells and Tissues
— Why are they here?

— Whatis the impact on
— Sperm preparation?
— Sperm and testicular tissue cryopreservation?

PCC oo Gapmsanat 3 3y 12012
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Fertility problems are different from all
other disorders

INGREASING TERTIITY

ESHRE SIGA - Course on Basic Semen Analysis

PCC - paramaedical roup - Men

What can be predicted from semen?
— There are not exact "cut-offs”

— Huge physiological (normal) variation

— Overlapping distributions subfertile/fertile

Morphology
B infertie _ u nfertte
Rapid progressive Borderline | Concentration Borderline
= Fertile = Fertle
Progressive motility ’_
- al - o 100 200 300
o s 10
— Correlation cf. Predictive Value
— Comparison of groups vs. Estimate a couples
chances
When is fertility really affected?
MFEEM MOKEFHOLOUT, \\'I;:‘_illl‘lc_‘_l\rl_:i‘l ll::l;r'\l EATHMX X FEKTILE N Engl J Med 2001,

345:1388-1393

Prediction of spontaneous conception based on semen
parameters

Piatr ledrzejexak,* Grazyna T: k-Hauke,* 1sn Hauke # Lexzek Paweleryk® and Antoni ). Duleba}

Unhesnsing o hieckcal Scumcas, ez

d gesinects Erahossncko, Porar
y, Pacran, Pk, onsd {Dvprtmer

~Shkion of anden
ks Un

Int J Androl 2008: 31(5): 499-507

Summary: base semen analysis conclusions on a
combination of several characterstics!

oot of Spanial Managurens, A
of M, Borer Havers, €1, US4
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The WHO laboratory manual 2010

— Quality in semen analysis — not controversial
— Awareness of sources of errors
— Awareness of robust methods
— Awareness of reliable equipment and materials

— Standardization as a necessary step in quality
development

— Reference limits — highly controversial
— What is the problem with the suggested limits?

PCC Psmmiod GGy 7 Juy 1. 2012

Semen Analysis Methods and
Reference limits

— Historical survey
— John MacLeod — 1950
— Rune Eliasson — 1970
— WHO - 1980, 1987, 1992, 1999, 2010
— David Mortimer — 1994
— NAFA and ESHRE-SIGA — 1997/2002 (2010)

— Problems with the limits of WHO?
— Recent fathers — no men in subfertile couples

— Sharp limits are impossible — unscientific and
clinically unfair (unethical!)

PCC Pammmsiod Gurpmsiantt ] 2y 1. 2012

What is written in the WHO manual?

— Statistical tradition — a reference limit is a . pA\_

— threshold below which values are not likely to come from
men in the reference population

— But since the couple came to the clinic due to infertility we

ALREADY KNOW THAT THE MAN IS NOT ARECENT
FATHER!

— Therefore the WHO reference limits do not increase the
“science” in male factor assessment.
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Three examples of reference ranges
— Is the patient subfertile orfertile?

Figure 1

Bjorndahl: What is normal semen?
On the use and abuse of reference
ranges. Human Fertility 2011

PCC - paramaedical roup - Men

Three examples of reference ranges

— Is the patient subfertile or infertile?

Figure 2
100
N
i
- 8 f Y
= I
= & !
g i
= ‘
g W /
£ /
= L
5 =
a 100

00
Messured value

Bjorndahl: What is normal semen?
On the use and abuse of reference
ranges. Human Fertiity 2011

pcc ben

Three examples of reference ranges

— Is the patient subfertile or infertile?

Figure 3

Fraquon sy
¥ & EE

Bjorndahl: What s normal semen?
On the use and abuse of reference
ranges. Human Fertility 2011
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Interpretation of Laboratory Results

*  WHO reference limits
— Only from recent fathers
« No data on men in subfertile couples
« No change in biology or pathology
— Men who were earlier “below” limits have not become
more “fertile” just because WHO publish new data on
recent fathers
« A shifted decision limit based on WHO5 will mean that
many men may be denied andrological investigation and
evaluation.

AR
TR

Bjorndahl: What is normal semen?
On the use and abuse of reference
ranges. Human Fertility 2011

Freawaniy

PCC - paramaedical roup - Men

ESHRE-SIGA recommendations 2011

— Follow WHO recommendations with a few changes
— Maintained or Increased quality
— Decreased or marginally increased workload
— Ability to obtain data pertinent to ART laboratories
— Avoid errors in the present edition of the WHO

manual

1 2y 1. 2012

ESHRE-SIGA recommendations

— Maintain assessment of four motility groups
— Rapid, slow, non-progressive and immotile

—Lack of rapid progressive sperm: strong
negative factor for IVF-success

— Record all aspects of the morphology assessment
and include in report
— head, neck/midpiece, tail, and cytoplasmic residue
— always calculate TZI (Teratozoospermia index) in
addition to %Normal (or rather %Typical
(morphology typical for sperm that can reach the
site of fertilization)

3y 12012
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ESHRE-SIGA recommendations

— Avoid misleading nomenclature
— Oligozoospermia — give the number of sperm!

— Asthenazoospermia — give the distribution in four
motility categories

— Teratozoospermia — give the % Typical and TZI

— Use only ONE method, staining etc

— Vitality staining only when very few motile sperm:
— WHO cut-off when to use vitality test is not based

on presence of immotile cells
— WHO method to assess vitality is not validated

PCC - paramaedical roup - Men 15 Juy 1. 2012

ESHRE-SIGA recommendations

— Avoid unnecessary work
— Duplicate readings of morphology and vitality

— Assessment of low sperm concentrations
—See A Practical Guide to Basic Laboratory

Andrology.

— Avoid centrifugation of all semen samples — first

dilute

— Gradient centrifugation section contains errors

— Don't use WHO reference limits
— Use a “three-level scale”

17 2y 1. 2012

. Practical Guide to
ESHRE-SIGA recommendations ety
Cambridge University
Press, 2010
Characterietic uniee Pathalogical
il <15
SPETTT CONEANTIation 10wl <10
TC Yerrmn count 20
Motility <40
13
o0
Morphology % <4
12l = 180
Vitaliny % live (vital) = <4
AUkCCYIES 10%/mi =10
Anteperm antibodies % binding <50 50-79 =E0
[ — 1 suy 3, 2012
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ESHRE-SIGA offers to help...

— Basic Semen Analysis Course
— 4% day course with seminars and repeated practical
training
— Courses in English given in Stockholm and in
Birmingham
— All regions within the EU can get support (material and
advice) to set up courses in local language
— External Quality Assurance Scheme
— Testing the four basic semen analysis techniques
— Providing service to regions lacking own schemes

— Enabling regional schemes to collaborate and
harmonize

— Contact Lars.Bjorndahl@ki.se

PCC Psmmiod GGy 19 Juy 1. 2012

EU directives on Cells and Tissues

— To protect donors and recipients of cells and tissues
— Testing before donation
— Traceability after donation — up to 30 years

—Media, critical equipment, medical problems for
donors and recipients.

— Competent Authorities and Tissue Establishments
— Annual Reports
— Reports on acute problems
— To increase the availability of cells and tissues
— Spermatozoa and oocytes
— Simplify distribution within the EU

PCC Pammmsiod Gurpmsiantt 20 2y 1. 2012

EU directives on Cells and Tissues

— Gametes and embryos dominate quantitatively over
all other types of cells and tissues

— Both man and woman are donors
— Woman is the only recipient (of the embryo)

— The directives protect DONORS and RECIPIENTS,
not the EMBRYO?

— Only when spermatozoa are processed or stored

— 1UI with spermatozoa that have not been
processed is not included under the Directives

— All cells and tissues obtained directly from epididymis
or testis is under the Directives

PCC oo Gapmsanat 21 3y 12012
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EU directives on Cells and Tissues

— Documented organization (Tissue Establishment)
— Documented routines (lots of...)
— All operating procedures

— Administration: donation, controls,
documentation, signing etc

— Laboratory: procurement, processing, testing,
storage, distribution, and transport

— Most demanding: storage of all critical data for 30
years traceability

— Computer software may help

—Will there be computers in the future that
can read today’s software and databases?

PCC Psmmiod GGy 2 Juy 1. 2012

EU directives on Cells and Tissues

— A summary of the results of a questionnaire on IT
tools sent out to all members of SIGE and SIGA will
be presented here at the meeting (responses are still
coming in and therefore asummary is not yet
available)

2 Sy 1. 2012

thank you for your attention

Lars Bjorndahl, M.D. Ph.D. Lars.Bjorndahl@ki.se

Senior Consultant Laboratory Physician

Andrology Laboratory

Karolinska University Hospital, Huddinge, Stockholm, Sweden

PCC Paramedical Group - stanbul 2 3y 12012
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Objectives

v Understanding of the psychological impact of infertility and
of assisted reproductive technologies on men

v Knowledge of methodological considerations concerning
studies on infertile men

v How to make infertility counselling more attractive for men

v’ Basic knowledge of special topics in counselling men

~ 7. wischmann - 2012
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Introduction

A literature review showed that of 121 papers on infertility
(published 1948-1985), 56% referred to women solely,
29% to both partners and only 15% exclusively to the man

(Bents 1085)

In a well-known study, 49% of women but only 15% of men
considered infertility the most upsetting experience of their
lives  reemaneral 106

For 72.5% of the women and 61.8% of the men, psychological
counselling as an aid to coping with involuntary childlessness
was considered a viable proposition (P < 0.001) wscmametal 2001

~ 7. wischmann - 2012
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Childbearing intentions and births by couple desire

Mean Intention Score®

Couple Desires Percentage Had|
to Have Child Percentage Wife Husband Child
Both No 211 151 158 13.0
Husband Yes 88 241 345 324

Wile Yes 100 3.60 2598 30.1

Both Yes 60.1 5.87 5.87 66.8

All Couples 100.0 442 442 48.8

Source: National Survey of Familles and Households, 1888-1883.

Notes: Mamied couples, neither sterilized, wife not pregnant and under 40 years oid in 1988,
o children from prior relationships, bolth spouses participated at NSFH1, at least one spouse

responded al NSFH2; valid data for all variables in subsequent models (V= 1,143). Distiibutions
are weighted to adjust for the NSFH ing design and diff al resp rates.

*Intention score ranges from 1 (very sure intend not fo have a child) to 7 (very sure intend io
have a chid).

(Thomson 1997, p. 347)

- stanbul 2012 4
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Key questions

1. Do men suffer from infertility less than women
or do they suffer at all ("sturdy oaks")?

2. What is the psychological impact of male

factor infertility on men (“shooting blanks")?

~ 7. wischmann - 2012 s
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Methodological considerations (1)

The results of much of the available research supporting

women's greater overt distress in response to infertility
may well reflect differences in the ways in which men and
women have been socialized to cope with negative affect

(Webb & Daniluk 1999)

The claim women react more adversely to infertility than

their partners is overly influenced by outdated gender
stereotyping and is unsupported by research data

(Edelmann & Connolly 2000, Fisher et al. 2010)

It is obvious that the introduction of ICSI has revolutionized
the treatment of male factor infertility and thereby probably

also improved the psychological well-being of males

(Holter et al. 2007)
~ 7. wischmann - 2012 6
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Methodological considerations (11)

« Men may be more inclined to deny psychopathology

« Men and women may respond in different ways to
stress, e. g. alcohol use or depression

« Any gender differences may reflect more general

differences in response to stress rather than being
specific to infertility (Edeimann & Comnoly 2000)

« With statistical approaches that keep matched pairs,
differences between men and women are much smaller
than testing the samples as independent groups

al. 2009, Fisher & H be

7. wischmann - 2012
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Stigmatisation of male factor infertility

To be diagnosed with male factor infertility may result in

secrecy surrounding diagnosis, sometimes to the point
that women take the blame for the couples’ infertility

(Carmeli & Birenbaum-Carmeli 1994; van Balen 1996)

The relatives of the (formerly) infertile woman are more
likely to be informed about successful treatment with

donor insemination than the relatives of the man

(Wischmann 2010)

Media reports on “the sperm decline” construct
stereotypical masculinity and conflate male infertility with

impotence (Gannon etal. 2004; q v. Mikkelsen et al. 2010)

~ 7. wischmann - 2012 8

OO0

Stigmatisation of male infertility: a cohort effect?

In a study on 256 Danish infertile men the COMPI group
found out that men with male factor infertility did not
suffer more then man with infertility due to other causes

Most men in this study, including those with male factor
infertility, were open about their fertility problems

Across all diagnostic groups, suffering increased over

time when treatment was not successful indicating that
suffering was not specific to male factor diagnosis or
disproportionate for this group  enaceetal. 2007 Fisher et 2010

~ 7. wischmann - 2012 s
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Social support and male factor infertility

When men are affected by infertility, the unfulfilled desire
for a child and sexual dysfunction are often believed to
be synonymous. (“You want me to pay your wife a little

visit? This is a job for a real man!”) (viah 1986; Trosby & Gl 2008)

Women with fertility problems tend to be pitied, whereas
men are more likely to encounter insulting slurs on their

manhood (Nachigal et &l 1992, Lee 2003)

7. wischmann - 2012 10
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Medical treatment and male factor infertility

"Even the routine male fertility test is not a purely
medical act, but has strong sexual connotations since it
involves masturbation” (Meerabeau 1991, p. 405)

Religious beliefs might interfere with masturbation

(Lee 2003, p. 77)

Among 210 men undergoing ICSI treatment, the ICSI
procedure per se was not important for the perception of

fatherhood. In 37% of the participants the reduced
sperm quality negatively affected their perception of

masculinity (Mikelsen et . 2010, p. 51)

~ 7. wischmann - 2012 1
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Sexual disorders in infertile men

When an andrological factor is the sole cause of infertility,
male probands in a recent study report appreciable
impairments to their personal and sexual life quality even if

they already have children (smithetal. 2009)

A study on 206 infertile couples (compared to 190 fertile
couples) could show that diagnosed male infertility
correlated with the lowest average intimate life satisfaction,

both in the groups of women and men (roscizot et 2009)

~ 7. wischmann - 2012 2
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As many as 45.4% of 487 men interviewed at a
reproductive medicine clinic reported that sex "by the

clock” (timed intercourse) is stressful = creeta.1sn

After hearing the diagnosis, five out of 51 couples reported
an ,acute midcycle sexual dysfunction in the male partner”

(Drake & Grundet 1979, p. 542)

Every 9t of the subjects was unable to produce the sperm

needed for a second semen analysis after having been told
about sperm quality deficits identified in the first

(Saleh etal. 2003)

7. wischmann - 2012 1
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In one of 500 cases men are unable to produce a sperm
probe before IVF (resulting in cycle cancellation)

(Emery et al. 2004)

More than twice as many men as in the overall population

suffer from erectile dysfunctions. According to some
studies, premature ejaculation is two to three times more

common in infertile men than in the general population

(Shindel et al. 2008, Gurkan et al. 2009)

New onset erectile dysfunctions were reported by 26% of
men after unsuccessful TESE compared with 0.4% of
men in a group after successful TESE  warcta 2010

~ 7. wischmann - 2012 1
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Infertility treatment and counselling

Only 3 out of 51 studies concerning patients’

perspective on fertility care had focused specifically on
men’s experience (Dancetetal 2010)

Mental health support is sought by — and offered
predominantly to — women

Although infertility is a couple problem, men and
women generally experience treatment as observer

and participant, respectively (the "patient's husband")

Man in particular indicate that they believe they can

overcome their feelings alone (0omel 2007)

~ 7. wischmann - 2012 15
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Preparatory information: booklets

7. wischmann -

This factor would improve knowledge of and Women | Men
passage through an IVF cycle: (n=117) | (n=101)
« Booklet of information about practical aspects  54% 50%
« Video about IVF 22% 36%
» Booklet about psychological aspects of IVF 39% 34%
« Bibliography about IVF 24% 29%
« Meetings with a psychologist 26% 22%
« Discussion group 24% 8%
« Information meeting with other couples 13% 13%

(Laffont & Edelmann 1984)

2012
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Expectations towards psychosocial support

Considered the professional

psychosocial services as

important

« Course about childlessness
« Professionally led support group

« Psychologist
« Sex therapist

Women Men

(n = 1169) (n=1081)
14.3% 13.9% 8.6% |8.9%
11.7% | 10.0% 5.4% |4.1%
20.8% |18.7% 8.3% | 7.5%
10.7% | 8.9% 6.6% |5.7%

Would participate if these services were available

~ 7. wischmann -

(Schmidt et al. 2003)

2012
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Sources of information and support used

Source of information % used Mean rating of usefulness
« Discussion with staff 81 4.39
« Brochures from clinic 82 4.14
* Internet 54 3.55
« Books 47 3.46
« Family and friends 46 3.39
« Support group 19 2.60
Source of support

« Partner 96 4.59
« Clinic staff 66 4.13
« Family member/s 48 3.55
« Friend/s 43 3.41
« Support group 17 2.72

~ 7. wischmann -

2012

(Hammarberg et al. 2010)
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Improving uptake of psychosocial counselling

« Introduce the psychologic support before the medical
process ("orientation meeting")

» Make personal and direct contact with the patients

« Present counselling as an integral component of the
infertility treatment

« Offer free support to all patients regardless of their cause of
their infertility

=> About one-half of the male patients took up psychologic
group counselling (only 3% in individual/couple setting)

(Furman et al. 2010)

7. wischmann - 2012
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Making infertility counselling attractive for men

« Provide pretreatment educational brochures (for men)

to enhance the participation rate of men

« Explain the potential benefits of infertility counselling for

both partners

« Testimonials that reflect typical male concerns about

counselling may encourage men to seek mental health
support

(0'Donnell 2007)

~ 7. wischmann - 2012 2
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Preparatory information: Booklets

In a group of 250 men enrolling for a fertility workup,
mailing of a leaflat with preparatory information about

this procedure was associated with lower distress scores
and a higher attendance rate compared to a group of
men who did not receive this leaflat (Pook & Krause 2005)

BT -

Pre-Counselling

checklists

FertiQaL
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What to consider in couple counselling

« Be careful about appearing to take sides or subtly praise

the female client

« Address man'’s ambivalence about help seeking

« Address masculine/feminine socialisation (e.g. conflict
between work life and family life)

* Address man'’s discomfort with emotions

« Accept that men usually need more time in identifying their
emotions and finding words for it than women

(Englar-Carlson & Shepard 2005)

7. wischmann - 2012 2
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"Feeling guilty" is not the same as "being guilty"

Identify allocation of blame on man and replace it with

"accepting my part of the responsibility for our common
problem" (petok 2006)

Change attribution errors and unfavourable
coping styles

Change man's internal attribution ("I'm a failure") to
external attribution ("This blow of fate is our challenge™)

Strengthen active and meaning based coping styles,
replace passive and avoidance coping styles

~ 7. wischmann - 2012 2
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Normalization of ,toxic" emotions

Regarding fathers-to-be with envy, or feelings of guilt

due to the male factor, are common, comprehensible
and acceptable.

Polarization

A woman may want to talk about her pain and
sadness, her partner may feel helpless and withdraw.

This circular pattern can result in polarization and
isolation, at a time where both partners need each

other the most (Shapiro 2008, Van den Brocc et al. 2010)

~ 7. wischmann - 2012 2
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Polarization in couple's relationship
Scales Self- and Partner-images (N=841)
NR PR
DO SuU
uc CO
HM DE
PE = RE
30 40 70
Self-lmage _____ Partner-Image _ _ _
*p<05 **p<01  ***p<.001 (Self-Images)
NR=negative response DO=dominant ~ UC:
=D response  SU: CO: DI P
(from: Wischmann et al. 2002)

OO0

Bring forward the couple's communication

Identify dysfunctional role allocations ("depressive

woman — helpless man") and make them more flexible

Do men suffer from infertility? YeS!

In keeping with masculinity norms, many husbands tend
to suppress their emotions in an effort to support their
wives (Petok 2006)

Withdrawal might be a way of protecting the woman
from her partner's pain (Cousineau & Domar 2007)

~ 7. wischmann - 2012 2%
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Your count is zero

“One in seven couples today have a problem with
fertility. While medical techniques for helping some
couples continue to advance, for others there is no

hope. For those of us in the latter category it is an
inexpressible nightmare punctuated with operative
procedures, probing personal questions, and frightful

expenses. Itis also the death of a dream.” ey 1ess.5.4

~ 7. wischmann - 2012 2
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Men in Non-Western vs. Western societies
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Male infertility: Impact of donor insemination

Counselling issues include managing the taboo, social

stigma and legal uncertainties, the meanings attributed to

the donor for the intended parents and the child, the
donor’s anonymity or identifiability as well as sharing the
information with the child and significant others.

PART V. THIRD-PARTY REPRODUCTION

17 Mrcipient Eourrling for Burcs Imemination
Peira Thean

12 Reciplent Counseding for Gocyte Donation
Patricia L Sachs and Lisda Hamer Burm

Humn Foreioy, Juna 2000; 1202 7350 | 19 The Donoe s Patiert: Aeuseurnant and

Linmla I3, Aggbcgnth mod Sheryd A Kisnga b
X Emb

PEVEHOSOCIAL COUNSELLING Liods D Apglegrh

21 Sumogsdy and Geftatkonal Gaier Farticpants
Hilary Hanafen

2008; Thom &

1T

£

e

1dell for psych {al lling in rhe arca of gamere

donation

- 2012
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The position of the father after successful ART

i
y
3
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Lesley and Louise Brown with her son Cameron and Professor Robert Edwards at Bourn Hall - 12 July 2008
Bourn Hal

-t 2012
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Counselling needs of fathers after ART

« The father of a son with congenital malformations after

ICSI: Does he need psychosocial counselling?

« The father of 3-years old triplets after ART when all the

social and financial resources have dried out: Does he
need psychosocial counselling?

« The father of the adolescent girl after DI who has just

given him a phone call that her blood test results
revealed that he cannot be her biological father: Does he

need psychosocial counselling?

Clinical experience says: Yes.

Research evidence says: We don'‘t know.

7. wischmann - 2012 a
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Development of families after ART and DI

The “European Study of Assisted Reproduction Families”
investigated 102 IVF families, 94 families after DI, 102

families after adoption and 102 families with spontanously
conceived singletons.

Between the groups, there were no differences in the
parent-child-relationship or in the various variables
concerning the psychological development of the child

(Golombok et al. 1996, 2002, 2004)

~ 7. wischmann - 2012 @
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Development studies: selection biases?

NB: The response rates in the primary “European Study”

from 1996 were 76% for IVF families, 72% for families
after adoption, just 65% for families with spontanously
conceived singletons and only 47% for DI families

(Golombok et al. 1996; McWinnie 2001)

In the study on the DI adolescents (~18 years old), the

response rate was 79% for mothers and 23% for fathers

(Owen & Golombok 2009)

"The culture has not yet provided positive examples of
fathers of DI offspring, or images of strong father-child
bonds in such families, as are now entering the media for

same-sex parents" (Beeson etal 2011, p.8)

~ 7. wischmann - 2012 Bl
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Long-term psychological effects of infertility

There are only small differences in the quality of life

between involuntarily childless couples and parents

(Sydsjo et al. 2005, Sundby et al. 2007, Verhaak et al. 2007; Kraaij et al. 2008, Peterson et al. 2009)

NB: One third of the couples are non-responders

A study comparing women and men 4-5.5 years after

successful and after unsuccessful IVF with a control group
showed that quality of life in men seems more negatively

affected by involuntary infertility than reported before:

Their scores in depression and psychological well-being
were similar to the women in the unsuccessful IVF group

(Johannsson et al. 2010)

7. wischmann - 2012 a
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Summary

« In general, the emotional impact of infertility seems to be
lower for men than for women (since women's loss of

being pregnant is not experienced by men) s 1985
« At least men with male factor infertility suffer as much as

women with female factor infertility, but research results
are still inconclusive (Peronace et 2007, Hoter tal. 2007)

» Male factor infertility seems to be more stigmatized than
other infertility diagnoses

* Men do indeed experience pain related to their infertility

but feel they have few acceptable outlets for the
expression of their distresss (Etiott 1998, Webb & Daniuk 1999, etok 2006)

« A significant selection bias has to be considered in
studies on men and their reactions to infertility

~ 7. wischmann - 2012 3s
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Conclusions and Implications (I)

« Provide questionnaires to identify infertile men who need

psychosocial support (e. 9. FartjQaL OF SCREENIVF )
« Sexuality: "Ask the specific questions" o s

« Studies on invasive reproductive treatment measures on
infertile men (e.g. MESA / TESE) are still missing, as well
as studies on men who do not seek treatment sner & Hanmarverg 2012)

* The counselling needs of men and women after
(successful or unsuccessful) treatment for male factor

infertility have to be investigated

« The same implies to the counselling needs of families

after donor insemination and to the development of
children born after donor insemination

~ 7. wischmann - 2012 K
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Conclusions and Implications (ll)
* The "new" treatment options ICSI / MESA/ TESE and

also DI: Do they encourage and give hope or do they
impede the grieving process in male factor infertility?

« Studies have to differentiate between the psychological
impact of infertility on women and men and their
respective abilities to communicate about this distress

* The influences of the doctor's gender and of the
counsellor's gender on the infertile man‘s well-being and

emotional adjustment during ART have to be studied

* More studies on infertile men in Non-Western societies

have to be conducted e s Hammaberg 2012)

7. wischmann - 2012 El
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SEXUAL DYSFUNCTIONS IN
YOUNG MALES

... and the relationship between
sexual dysfunction and infertility
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sex and fertility are highly
interrelated

“Sexuality and the desire for a child are strongly
interconnected. The same applies to sexual
disorders and the unfulfilled desire for a child.”

“Male infertility and impaired male health are
intertwined with sexual functioning, both impacts
on their reputation of virile males.”

Wischmann, 2010, Brahler et al. 2001

introduction

MALE SEXUAL DYSFUNCTION
* congenita

* acquired
* psychogenic
* organic
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introduction

INFERTILITY

» congenital

* acquired
——psychegenic—

* organic

introduction

MALE SEXUAL DYSFUNCTION

infertility causing MSD

+ MSD as a consequence of infertility
MSD caused by infertilty treatment

MSD and infertility ha COMMARLERHSEmanent childiessness on sexu:

functioning

MSD causing infertility

* MSD as a cause of infertility

INFERTILITY

introduction
MALE SEXUAL FUNCTION

libido
arousal

erection
orgasm

ejaculation
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introduction

MALE SEXUAL DYSFUNCTION

DIMINISHED LIBIDO (HSD)
erection
orgasm

ejaculation

introduction
MALE SEXUAL DYSFUNCTION

libido
arousal

ERECTILE DYSFUNCTION
orgasm

ejaculation

introduction

MALE SEXUAL DYSFUNCTION

libido
arousal

erection
ANORGASMIA

. .
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MALE SEXUAL DYSFUNCTION

libido

arousal

\/

erection

orgasm

PREMATURE- or ANEJACULATION

MALE SEXUAL DYSFUNCTION

MSD causing infertility

+ MSD as a cause of infertility

INFERTILITY

MSD as a cause of infertility

SEVERE ED

rare in the young population
psychogenic (1° or 2°) or congenital (1°)

medication-induced
iatrogenic

trauma!
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MSD as a cause of infertility

Tattle 7. Amisusrey surgery wtuts for maes with inferslity
e ]

Lol Male Coml Male

Prevalines

Source: NIH report on urologic diseases in the US (website)

MSD as a cause of infertility

ANORGASMIA, ANEJACULATION

(premature ejaculation)

» Psychogenic, medication or organic (trauma!)

antidepressants diabetes, pelvic frx, SCI

Prevalence in a population of men enrolled in an ART program for severe
male factor infertility in 2010: anejaculation or retrograde ejaculation:

5,7%

Franco et al. univ. of Rome, unpublished data. ESSM 2010

MSD as a cause of infertility

Papaharitou et al. 2006
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MSD as a cause of infertility

P E . PE? Control of How often do you feel Frustrate Frustrate Partner?
. Ejaculation 2 You?
Male Partner Always 4%
o | 24% Poor, 57% | Usually 33% Sometimes 47% " o
Meanage | %% | Fair, 19% Good Rarely 13% 40% 30%
3447 Never 3%
Control of Frustrate How often are you
3 ?
PE Ejaculation How often can he control You? satisfied?
Female Aways16% Aways 27%
Partner Ve
299 | 38% Poor, 37% Usually 59% 6% Usually 48% Sometimes.
Mean Age " | Fair, 25% Good | Sometimes 18% Rarely 13% ° 15% Rarely 9%
30*59 Never 4% Never 0%

Shindel et al. SMSNA 2006: personal communication

MSD as a cause of infertility

Infertility: A label of choice in the case of sexually

dysfunctional couples

Ujjwal A, Newe *, Kurws Coyaji, Henant Apte

Although most couples in the present study folt pressure
because of (heir childlessness, they never revealed the

problem of sexual dysfunction to others. Couples preferred
‘infertility” as a label to avoid stigma when the man was
sexually dysfunctional.

Practice implication: COUNSELING!

treat MSD wherever possible.

MALE SEXUAL DYSFUNCTION

infertility causing MSD

MSD as a consequence of infertility
MSD caused by infertilty treatment

« effects of permanent childlessness on sexu
functioning

INFERTILITY

Page 56 of 127



infertility causing MSD

MSD as a consequence of infertility

+ diminished libido

« erectile dysfunction
+ delayed or anorgasmia

* premature -, delayed - or anejaculation

infertility causing MSD

STRESS & ANXIETY:

* 11% of men has moderate depressive symptoms
* 12% of men has severe depressive symptoms

Shindel et al. 2008

infertility causing MSD

SEAR (Self-Esteem and Relationship Quality Scale)-

« Sexual relationship quality 29.4 (0-97)

« Self-Esteem 31.6 (0-92)

« Confidence 30.6 (0-95)

« Overall relationship 25.7 (0-89)

« Total 29.4 (0-98)
comparison:

SEAR scores in men with severe ED: £ 35 !

Shindel et al. 2008
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infertility causing MSD

ED:

22%

Sexual dysfunction in the female partner

was a positive predictor of erectile
dysfunction in the male partner.

Shindel et al. 2008

infertility causing MSD

ED: PSYCHOGENIC!

Erection upon masturbation (not for semen collection!), erection
during REM sleep (erection with other sexual partners?)

infertility Dx & Tx causing MSD

* semen analyses

« post coital tests
« timed intercourses

« ART techniques
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infertility Dx & Tx causing MSD

SEX for PLEASURE # SEX for CONCEPTION

RELAXING PERFORMANCE
FREE CHOICE OBLIGATION

QUALITY QUANTITY
“WHENEVER” “Nowt”

infertility Dx & Tx causing MSD

SEXUAL POWER

REPRODUCTIVE CAPACITY

WORK POWER
MASCULINE LZENTITY

SEDUCTIVE POWER
chance of reproduction

infertility Dx & Tx causing MSD

(NOR)EPINEPHRINE

« diminished libido
« erectile dysfunction

« delayed or anorgasmia
« delayed or anejaculation

* premature ejaculation
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infertility Dx & Tx causing MSD

;\I(zie Sexual Dysfunction

Effect of Testicular Sperm

Extraction OQutcome on Sexual Function
in Patients With Male Factor Infertility

s Simsak

Cam Akbad. Nagice Mange, Masan Wiseyin Tavuige. Ouay fogir, sod ¥

management

COUNSELING e s s
PDE5-inhibitors

Stress, sexual dysfunctions, and male infartility.

MALE SEXUAL DYSFUNCTION

\

MSD and infertility have a common cause

A

INFERTILITY
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\/K/ISD and infertility have a common
cause

¢ congenital/genetic disorders
*\trauma / neurological disorders

genetic disorders

Klinefelter oWl

Kallmann

trauma & neurological disease

SPINAL CORD INJURY !

depending on the level of injury:

«complete, high lesion: psychogenic erections are lost but reflex erections
remain intact
*Low lesions, expecially to the cauda equina, substantially reduce erectile
capacity

Erection # intercourse!!
*After complete spinal-cord injury only 4% of men with high lesions and 18%
of men with lower lesions (conus and equina) are able to ejaculate
*Poor sperm quality after spinal-cord injury is a further confounding factor.
~even in complete injury: 38% is able to experience orgasm! (unexplained)
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trauma & neurological disease

ED:

PDES5-inhibitors

intracavernous injections of vaso-active substances

penile prosthesis

———
EJACULATION: [
vibro-ejaculation i lu- u ]
- D L T _ 1

electro-ejaculation -

L‘#. - -

trauma & neurological disease

other neurological diseases:

- MS

« PELVIC SURGERY
« PERIPHERAL NEUROPATHY (diabetes)

conclusion

MIND

sexual dysfunction infertility

BODY
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Nurses performing
Surgical Sperm Recovery

ESHRE Pre congress course

Istanbul 2012
Heidi Birch

Director of Nursing Services
Midland Fertility Services

Midland Fertilty Services 'EJ

Scope of Presentation

B Explain the relevant male anatomy
B Discuss the indications for SSR
W Explain the screening process/tests required

W Discuss the differences between PESA and TESA
technique

W Explain the training protocol for nurses who wish to
undertake SSR

Midland Fertility serwceskg

Learning Outcomes

B Have an understanding of the male anatomy
H Be able to identify who the procedure is suitable for
® Understand which screening tests are required and why

B Understand and be able to explain to a patient the
differences between TESA and PESA and what is
involved for the patient.

Midland Fertilty SeN\cesm
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Male Reproductive Tract

| ot =
2 ; 5 . 1
. ;
- Fanctam
Fenis i s _ ) . S anus

Midland Fertility Servlces

Indications for SSR

1. Testicular failure — There are several causes including previous
trauma, surgery, infection, hormonal problems. In some cases

there is a genetic predisposition and in a few cases the cause is
unknown

2. Obstruction in the tubes carrying the sperm. This may be as a

result of previous surgery e.g. vasectomy or infection. Absence of
the Vas can be a result of a genetic cause such as CF

3. Retrograde Ejaculation — usually associated with diabetics

4. Spinal injury or other nerve damage

5. Failure of Miss Palmer!!

Midland Fertilty Servlces

Miss palmer

Midland Fertility sewlcesm
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‘ Screening tests

W Medical History

B Physical examination

M FSH, LH and testosterone [

B CF and Karyotype

Midland Fertility Serv\cesm

‘Pesa

W [nfiltrate using up to 10 mis lidocaine around the
spermatic cord

M Insulin needle on a 1ml syringe is passed into
the epydidymis and suction applied

W Process repeated up to 5 times until adequate
sperm is recovered

W Sperm is frozen

Midland Fertilty Sew\cesw

Midland Fertility Serv\cesm
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| TESA

B Local analgesia as with PESA
B White butterfly with suction from a 20ml syringe

B Core of tissue containing seminiferous tubules is

obtained

B Procedure is repeated up to 5 times until adequate

sperm is obtained

W Sperm is frozen for future use

Midland Fertility sewlcesm

Midland Fertilty Servlces

Biopsy Gun

TESA

White butterfly and 20ml syringe

Midland Fertility sewlcesw

Page 67 of 127



Midland Fertility Services

| Open Biopsy

W Not currently carried out by
Nurses

M L ocal analgesia as with
PESA

B Cut is made through the skin
and layers are separated

Midland Fertility Services

B Cut is made into the
tunica vaginalis

W Sample is taken

>500 mg

s ot g 3 G T o

Midland Fertility Services
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Training protocol - selection of appropriate

trainee
W Registered RGN with 2 years experience as a fertility

nurse specialist

W Observed a minimum of 10 procedures

B Feel competent in his/her ability to commence training

and want to extend her role

B The head of department views her to have adequate
experience to take on training

Midland Fertilty SeN\cesm

B The testes are easily palpable and greater than

12mls volume

B Any previous TESAsS/PESAs were
uncomplicated

B factors such as varicocele, bleeding disorder,

diabetes or retractile testes

Midland Fertility serwceskg

Training

W Each unit should have protocols produced by the team

for all procedures performed by practitioners. The
protocol should cover: the location; equipment required;
description of the procedure that each practitioner should

adhere to and should be updated and form part of the
quality system.

B Supervision should be mandatory until the individual has
been assessed competent by a senior nurse or clinician.

You must audit you practice on a monthly basis and
should keep accurate records of this

Midland Fertilty SeN\cesm
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‘ Training Continued

During the training and assessment process you will: -

B Demonstrate the ability to anaesthetise the spermatic
cord, (training initially on the anatomical model).

®  Perform 10 needle biopsies supervised by a doctor.

m  Keep an individual log of SSR’s performed for one year
for assessment by your superior

B Atthe end of training period feel confident and
adequately prepared to undertake this extended role.

B Provide written agreement that she/he and the
consultant in charge are happy with her level of

competence.

Midland Fertilty SeN\cesW

‘ Know our limitations

A doctor should attend if: -
B There is difficulty with anaesthetising the

spermatic cord

W After repeated samples (5) there is no sperm

W The patient experiences an unusual amount of

pain

W Excessive amount of bleeding or swelling

Midland Fertility Serv\ceskg

Surgical Sperm Recovery with ICSI:
January 2006 - December 2011

PESA TESA Total

Age Al <38 | >=38 All <38 | >=38 Al <3 | >=38
Total Cycles 123 88 35 191 141 50 314 229 85
Cycles to Egg Recovery 116 86 30 190 140 50 306 226 80
Successful Recoveries 116 86 30 189 140 49 305 226 79
Embryo transfers 99 71 28 154 13 a 253 184 69
Clinical pregnancies 31 27 4 53 45 8 84 72 12
Pregnancy rate per cyclestarted (%) | 252 | 307 | 11.4 | 27.7 | 319 160 | 268 | 314 | 141
Pregnancy rate per egg collection (%) | 26.7 | 31.4 133 | 279 | 321 160 | 275 | 319 15.0
Pregnancy rate per embryo transfer

) 313 | 38.0 143 | 344 | 398 195 | 332 | 391 17.4

Midland Fertilty SeN\cesW

Page 70 of 127



| Thank you Any Questions?

a@ Midland Fertility Services |
21 Magica z or MFS :

Midland Fertility SeN\cesW
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Lab Technicians
Performing IMSI o

Sarah Lucy Steiner MSc N R
STERIGNOST Kiagenfurt, Austria K‘\—Q I
/’r-..J-:/
Pre-congress course 1 ,Men in the Middle" A
ESHRE Istanbul 2012 g

| declare no commercial relationship or
other activities that might be perceived
as a potential conflict of interest.

Learning Objectives

Does morphology have an impact on ART
outcome?

When, why and how to perform IMSI?

Original IMSI technique and possible
improvements?

What to look for - MSOME classification
DNA strandbreak — free sperm preparation
The importance of sperm maturity

What are vacuoles and are they important?
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Birth of One Healthy Baby

Andrological Prerequisites:
<« Presence of viable sperm Creus et al.2000
< Morphologically normal sperm  Berkovitz 1999,Bartoov 2003

< Sperm DNA integrity Greco 2005,Zini 2008
<+ Chromosomal stability Calogero 2001,Burrello 2003

Natural fertilization barriers are removed by ICSI
concerns about increased risk of
birth defects, genetic and epigenetic abnormalities.

PERM PREPARATION
BPERM SELECTION

Van Waart et al.(2001): Predictive value of normal sperm morphology in
intrauterine insemination (IUI): a structured literature review.

Grow et al.(1994): Sperm morphology as diagnosed by strict criteria:
probing the impact of teratozoospermia on fertilization rate and preg-
nancy outcome in a large in vitro fertilization population.

Routine sperm morphology assessment is a
conducted on random cells of initial I
semen samples and does not reflect the morphe
quality of the single

spermatozoon selected for microinjection

into an oocyte.
Queiroz et al.(2006): Sperm sample morphology is not correlate
quality of the single sperm used in ICSI cycles.

Impact of Sperm Morphology - Contra

® French et al.(2009): Largest (according to authors)
retrospective study on the influence of sperm morphology in
ICSI

Fertilization rate, clinical PR, IR, birth and abortion rate (10%)
were the same for all groups from 100% teratozoospermia to
samples with good morphology.

® Bonetti et al.(2005): Sperm morphology does not impair
embryo quality in ICSI cycles.

® Nagy et al.(1995): The result of intracytoplasmic sperm
injection is not related to any of the three basic sperm
parameters.
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M.Montag (2009): Even in ejaculates with a high
proportion of abnormal Sp. sufficient but few
normal sperm are available for ICSI.

Virro et al. (2004): The establishment of a
pregnancy even with compromised ejaculated
(dysfunctional and/or with high rates of DNA
fragmentation) may be attributed to the
corrective role of selecting a single
spermatozoon for ICSI.

Impact of Sperm Morphology - Pro

«+ Papers on significant role in ICSI outcome:
Bartoov et al.(2001, 2002, 2003), Tesarik et
al.(2002

«» Deformities of the midpiece section of the
spermatozoon assessed under high magnification
microscopy has been linked to centrosomal

dysfunction Ugajin et al.(2010)

«» De Vos et al.(2003): Influence of individual sperm
morphology on fertilization, embryo morphology,
and pregnancy outcome of intracytoplasmic sperm
injection

Retrospective study, 662 consecutive ICSI cycles

Ejaculated sperm Normal nucleus Abnormal nucleus
Oocytes injected 4,406 418
Fertilization rate 725+251 64,4 +38,0v
Embryo quality 73.6+29,8 72,5+35,2
Nr.of transfers 1226 41

Female age 341+54 323+6,7
PR 37,0 22,0v
Clinical PR 33,0 22,0v

IR 19,0 £31,7 1,2+£232v
Live birth rate 149 +28,4 79+18,1v
v - significantly different De Vos et al.(2003)
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Bartoov 2002
MSOME: Motile Sperm Organellar Morphology Examination

Bartoov 2003

IMSI: MSOME and ICSI

Intracytoplasmic Morphologically Selected Sperm Injection
Real Time Fine Sperm Morphology Assesment

Letter to New England Journal of Medicine

B.Bartoov (2001)

wselection of spematozoa with normal nuclei improves pregnancy
rate with intracytoplasmic sperm injection“

To prove a paper by Berkovitz et al.(1999) who observed that the
ultramorphology of subcellular organelles, viewed by transmission
and scanning electron microscopy, has an impact on ICSI outcome

IMSI vs ICSI:

Bartoov et al.(2003):
pregnancy rate was significantly increased in IMSI
(66%) as compared with routine ICSI (30%),

implantation rate was even the three-fold (9.5% vs.

27.9%).

Berkovitz et al.(2005): dramatic increase in
abortion rate from 10% (no spermatozoa with
normal nuclei) to 57% if no normal spermatozoon
for ICSI was available.

Meta — Analysis
Souza-Setti et al.(2010)

All published studies analyzing the relationship of IMSI/ICS | outcomes —
only three includeed:

Bartoov et al.(2003) — at least two previous ICSl failures

Berkovitz et al.(2006) - at least two previous ICS| failures

Antinori et al.(2008) — 3 years of infertility, randomly allocated to
ICSI/IMSI

A Top quality embryos, IR, PR,

¥ miscarriage rate In favor of IMSI

Fertilization rate: no significant difference
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200x

Advantages of IMSI

| select sperm without vacuoles

unstained, real time

Integrated in a micromanipulation
system — direct injection into
mature oocytes

As standardised guidelines are
available, intra-observer and
inter-observer variability are
reduced

MSOME Criteria

Normal Sperm
Bartoov et al.(2003)

LENGTH 4,75 + 0,28um
WIDTH 3,28 +0,20pm
Smooth
Symmetric
Oval shape

Homogeneity of the nuclear mass
with only one small vacuole (less

than 4% of the nuclear area)

maximum vacuole diameter:
0.78+0.18 ym

* Evaluation by transparent
celluloid forms fitting these
criteria

Measurement with d
imaging software (NI
Elements BR, Nikon
Instruments)

Hierarchy of morphologically evaluated

"second best" sperm cells
Bartoov (2002)

Regional nuclear
shape malformation:
extrusion or
invagination of the

Choice

Nuclear malformations

nuclear chromatin
mass

large oval

small oval

wide forms (> 3.7 ym width)

narrow forms (< 2.9 pm width)

regional disorders

large vacuoles + normal shape/size

[GEENIEARENE ENN RN

abnormal forms + large vacuoles

|
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6 Subcellular Structures

Spermium
® Acrosome: lack, Spomarsi-
vesiculated, partial vopt | £ o AR
. _ =j  Adrosom
® Postacrosomal Lamina: [l
lack,vesiculated e L L e K
® Tail: lack, coiled, broken, Mok
multi,short pre
® Shape: small oval, large \
oval, narrow (<2,9um in ¥ Flagelan
width), wide ( >3,7um)
Schwanz
® Neck: abaxial, disorder,
cytoplasmic droplet
® Mitochondria:lack, partial
disorganization
IMSI Classification
Vanderzwalmen Pierre
grade |, normal form grade lIl, normal form ~
and absence of vacuoles and more than two small
vacuoles or at least one
large vacuole
grade IV, large vacuoles
~ in combination
gres el PRUCIIIES firm with abnormal head shapes
and maximum of two or other abnormalities
small vacuoles \

New approach to perform a
spermocytogram:

,MSOME is a much stricter criterion than
Kruger analysis alone“ Oliviera et al.(2008)

Zech et al.(2007): previous
implantation failure with ICSI ET
D3, 307 sperm selected:

Cassuto et al.(2007)

205 Ml oocytes injected
only 23% class |

. 5o
:I 21/"5% o j;’ Combinal.iqn of head
Do . abnormalities and vacuoles
IIi: 28% o [9,3% resulted in 82,3% fertilization
IV: 5,5% v 04% failure
26 couples, two previous Embryo quality decreased for
implantation failures 19/26 Class Il and Il
only IMSI transfers: PR 47%,
6 mixed transfers: 4 BC quality
pregnancies
37% () [15%
l: 6% BC |quality
ig:f iCSI |20 |6% 26% (Il) | 9%
° %
9%

IMSI 38 |16%
%

16% 0%
(Il
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A new real-time morphology classification for human spermatozoa: a
link for fertilization and improved embryo quality.

Cassuto et al.(2009)

SICSI - scored intracytoplasmic sperm injection

Normal head score = 2 + Lack of vacuole score = 3 + Normal base
score = 1 = (Total score = 6) for a morphologic "normal top" spermatozoon.

28

Fortllal on ry o
oS BEESE

Ol 1 45

s, LI for mondt apir ool o 3ad SAK

¢ Inverted microscope
(Nikon, Leica, Zeiss,
Olympus etc.) with
micromanipulation tools
as for ICSI

 Hoffmann modulation
contrast (HMC)

Plastic dishes!

removes the need to

transfer between dishes,

and saves time and money.

<+ Nomarsky differential
interference contrast
(DIC)

Glassbottom dishes, but

better contrast

Adjust for Kohler illumination!

¢ 60x or 100x objective and condensor
Dry or oil immersion?
Oil immersion has a higher resolution. Dry is easier to
handle.
Oil can be messy and may contaminate air- objectives on the
microscope

< The 60x objective offers greater brightness and greater depth of
focus than the 100x objective.
The field-of-view is better with the 60x objective, which is
particularly useful when observing rapidly moving sperm.
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« Digital camera (sensor with high-sensitivity
pixels that match the resolution of the
optics, good frame rate)

<« Digital zoom function for higher
Magnification

(often not used in the IMSI procedure
therefore IMSI is then performed at
x600 times magnification!)

<+ USB connection

/‘} F

¢ Monitor with high resolutiuon -

< Imaging software for storing
images for future reference and
tools for morphological
measurements

Resolving power of the optical magnification system is determined by four
image properties:
Berkovitz et al.(2005)

Optical resolution, which depends on microscope optics and the light
source

Image contrast, which is provided by Nomarski DIC optics

Maximal optical magnification, which defines the objective magnification
—100x,

the magnification selector — 1,0x,1,5x,2,0x and the video coupler
magnification- 0,99

Magnification of the video system - ccd chip diagonal dimension 8mm
and televison monitor dimension 355,6mm

FINAL DIGITALLY ENHANCED MAGNIFICATION:
100 X 1.5 X 0.99 X (355.6MM/8MM) = 6600 x

Sperm Preparation: Swim-up and Two-layer Density
Gradient

Both methods allow the selection of sperm with lower
nuclear vacuolization and presumably less DNA-
fragmentation than the whole ejaculate

Sakkas et al.(2000)

| Both sperm processing methods, swim-up and density

IJ gradient centrifugation, allow the selection of sperm with
x | lower nuclear vacuolization and presumably lower DNA

.:'”_I Semen fragmentation than the whole ejaculate.

Ir Mongaut et al.(2011)

Bl 45%
(7 ] Final concentration for IMSI:
%’ 0% 4000 motile sperm cells in 4ul
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Ebner et al.(2010,2011)
ZeCh Selector Easy sperm processing
technique allowing exclusive
accumulation and later usage of
DNA-strandbreak-free
spermatozoa

DNA damage was significantly
removed in the Zech selectors

Motility is likely to be the
parameter that seems to be of
utmost importance as the
Zech-selector strictly
separates spermatozoa
according to their
motility/velocity and not their
morphology.

Other authors have found a correlation between sperm
motility and DNA-integrity:

Van den Bergh et al.(1998), Avendan~o & Oehninger
(2011).

Physiological answer:

+«*Nuclear and motochondrial DNA can be harmed by
strand breaks, any impact on the mitochondrial type
could cause alterations in ATP production.

«»Mutations or deletions within mitochondrial DNA have
also been associated with reduced sperm motility
Ozmen et al.(2007)

+ Positive correlation (P < 0.001) between DNA
fragmentation index (DFI) and sperm midpiece defects
Speyer et al.(2010).

Limited field-of-view: two options

PVP or ,Physiologic IMSI*
[ r’}. PVP has a mo. R )
n detrimental action < Hyaluronic Acid (HA) is present
\f on: in the extracellular matrix of the
—_— Plésma membrane cumulus oophorus at the time of
prrredon fertilization - additional selection
— Acrosomal & mitochondrial criteria - hyaluronan binding
membranes . .
Deterioration of: — axonemal « Easier to select sperm- more
tubules — Chromatin — Fibrous sperm in one place, no need to
sheath — Accessory fibres move dish a lot, higher number
Baccetti et al. (1995 ) of sperm can be analyzed in less
time, no or reduced forward
Daily subcutaneous injections of motility, so easier to catch
polyvinyl-pyrrolidone- . . X " .
vasopressin in a woman with  ,Physiologic IMSI* - HAis
diabetes insipidus for six years biodegradable, removes fear of
led to a papular dermatosis. possible negative effects of PVP

Polyvinylpyrrolidone was
detected in biopsy material
La Chapelle et al. (1966) %
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“Physiologic ICSI": Hyaluronic acid (HA) favors
selection of spermatozoa without DNA fragmentation
and with normal nucleus, resulting in improvement of
embryo quality

Lodovico Parmegiani. B.Sc.. Graciela E
u M.D., and Marco Fili

la Cognigni, M.D., Silvia Bernardi, B.Sc., Enzo Troilo, B.Sc.,

i Unit, Gynelvo Malical Conters, Bologaa, lialy

Human Zona Pellucida and Hyaluronic Acid

are comparable in selection power for sperm = -
with normal chromatin structure

Yagei et al.(2008)

HA-bound spermatozoa show a 5.4-fold
reduction on chromosomal aneuploidies
Jakab et al.(2005)

One ready-to-use system : SPERM SLOW ™
(MediCult)

Most studies show an improved clinical outcome of physiological ICSI
using HA-viscous medium or a HA-dish (pICSlI).

Worrilow et al. (2007,2010), Nasr-Esfahani et al.(2008), Parmegiani et
al.(2010).

Immature sperm show diminished plasma membrane remodelling and
Zona-binding ability, aneuploidies, rate of lipid peroxidation and
consequential DNA fragmentation.

Furthermore, HA may also be used to speed up the selection of
spermatozoa with normal nucleus during IMSI because HA-
spermatozoa have a significantly higher probability (P = 0.013) of
presenting a normal nucleus (14.5%) — according to MSOME criteria
—than spermatozoa immersed in PVP (11%).

PHYSIOLOGIC IMSI
Parmegiani et al.
(2010)

The creation of small bays extruding from the rim of the droplets may

facilitate the assessment of motile sperm, as sperm heads are “trapped”.

Follow the motile sperm cell by moving the microscopic stage in the x, y
and z directions for at least 20s, Berkovitz et al.(2005)

Observation d O 4yl byffered medium

4yl buffered ~——
medium with ‘.
PVP

medium

high motility: PVP 8% low motility: no PVP

(£002) sey3/znnosiag/rooneg

Page 81 of 127



Glassbottom Dish:
No optical aberrations, equally divided temperature but no CE-
marks for clinical use
(plastic dish Research Instruments)

* PVP
® SPERM SLOW 10min before

Spermatozoa bound to KA in the junction zone of the
droplets can be selected and easily detached by
injecting pipette.

Parmegiani et al.(2010)

Temperature
«» Peer et al.( 2007)

2h at 37°C: increase in vacuoles and decrease in the
morphologic integrity of the sperm nuclei

2h at 21°C: no significant morphological changes

(note: sperm was only washed and the whole pellet
used, results may be different for DF-free preparation
techniques)

+«» Hammadeh et al.(2001): rise of 25% to 91% of
sperm with uncondensed chromatin after incubation
at 37°C for 24h

————————> low temperature in the IMSI dish if possible

Time Factor

Most criticised factor of the IMSI procedure!

Antinori et al.(2008): 60-120min
Bartoov and Berkovitz: 1,5h-5h, average time 2h for 20 sperm (2 per
oocyte)

< Prolonged manipulation time post-separation from seminal fluid
(capacitation) (Bartoov and Berkovitz)

< If you immobilize sperm after selection, don’t wait to long before
injecting it into the oocyte:

Sperm-associated oocyte-activating factor is released from the
spermatozoon within 30 minutes after injection as a result of the sperm-
oocyte interaction,

Dozortsev et al. (1997)

<« Time-frame for injecting oocytes is very important
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Vacuoles and Craters
Nagayoshi et al.(2009

® 95,9% of human sperm show crater defects (CD) of varying
size.

® The frequency of CDs is the same throughout spermatogenesis.
In the shaping of the nucleus during spermiogenesis, the number
of craters increased while their size diminished as cells moved
through the epididymis.

® (no CDs in mouse sperm, 1% in boar sperm)

® Nuclear vacuoles are irregular entities in the condensed
chromatin and are due to variably localized aberrations of nuclear
decondensation during the histones-to-protamine exchange,
Calvin et al. (1971

® These vacuole-like structures dis- appear as the spermatozoon
matures in the epididymis or at the time of the acrosome reac-

tion, Kacem et al. (2010

Watanabe et al.(2009)
No relationship between chromosome aberrations and vacuole-
like structures on human sperm heads

TUNEL and sperm chromosome assay

17 patients, 3 donors, vacuoles were found in >90% normal shaped
sperm in all semen samples examined

{a) Size

Vacuoles with a diameter )
of 1.5 ym and visible Tip
at 400x magnification

were classified as ‘large’;
smaller vacuoles were
classified as ‘small’.

Location: mainly at the tip and
middle area of nuclei, LNV were
mainly found at the tip of the
sperm (97%).

Middle

Posterior

97 TUNEL-positive in 12 sperm samples

“+ 80.4% positive fluorescent signal in the tip or the middle of the nucleu

« 19.6% intense fluorescence was observed within the posterior area of the
nucleus, where the vacuoles were rarely found

« fluorescence was rarely detected around large and smaller vacuoles

NA fragmentation was not caused selectively in normal-shaped
sperm with large vacuoles
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No difference in fertilization and BZ-forming rate following ICSI with normal

shaped SPERM heads showing three different sizes of CDs (human sperm in

mouse oocytes)

Gianpiero D. Palermo et al. (2011) Thoughts on IMSI

“Crater” characterization for IMSI
o) o arge ma one
N° of (%) L small | N icsl
Oocytes injected 23 63 20 256
Fertilization 14(60.9) | 54(85.7) | 16(80.0) | 167 (70.8)
Blastocyst
Development 7(50.0) | 28(54.9) | 4(25.0) | 85(51.0)
DNA Fragmentation Tunel
Basic sperm Basic sperm
parameters parameters
Concentration | 63,5 +26,3 Concentration | 79,5 + 56,7
Motility 56,9+ 1,7 Motility 529+5
Morphology 3432 Morphology | 4,0 +2
VACUOLES VACUOLES ~ CONTROL
CONTROL pode 592
576 486
23(3.9) 22 (45) 68 (9.8) 61(10,3)
Baagcng’:r’sm Chromosomal Content
D xy,13,15,16,17,18,21,22
Concentration | 45,9 +17
Motility 56,5+ 9,1 VACSggLES ‘CsSsNTROL
Morphology 42+15 10 (1,5) 7(1,1)

Franco Jr. et al.(2008): Significance of large nuclear vacuoles
(LNV) in human spermatozoa: implications for ICSI

Table 1: DNA fragmentation
values in sperm with LNV and
normal nucleus

Table 2: Denatured and
double-stranded DNA
evaluated by acridine orange
fluorescence in sperm with
LNV and normal nucleus

DNA Nr of | Normal DNA Nr of | Normal
fragmentatio |LNV |nucleus fragmentatio |LNV |nucleus
n n

positive 1M1 65 positive 252 17
negative 271 345 negative 119 237
P>0,0001 P>0,0001
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Garolla et al. (2008):

Mitochondrial function, DNA status, and chromosome number of individual
sperm cells isolated using a new apparatus able to magnify the sperm image
up to 13,000.

Highly increased mean values for impaired DNA integrity and DNA
fragmentation in spermatozoa with LNV of severely oligozoospermic men
when compared to those with normal nuclear content and higher aneuploidy

rates in sperm with vacuoles.

Oliveira, Garolla, and Vanderzwalmen (2008):

Lower mitochondrial membrane potential, a higher incidence of chromo-

somal abnormalities, and greater DNA damage

Oliviera et al.(2011):

Infertile men with male factor presented, a significantly higher percentage of
spermatozoa with large nuclear vacuoles and a lower percentage of normal
spermatozoa than fertile men

Berkovitz et al. (2005) reported a significant negative correlation between the
size of LNV and chromatin stability assessed by SCSA.

Boitrelle et al. (2011): 30 normal “top” sperm and 30 spermatozoa with a large
sperm-head vacuole

Degree of chromatin condensation (aniline blue staining) and DNA fragmentation
(TUNEL assay) were assessed.

LNV Normal nucleus

Chromatin 36,2+1,9% 7,6+1,3%,

condensation

DNA 1,310,4% 0,7+0,4%

fragmentation

Aneuploidy 2,240,7% 1,140,5%

Pedrix et al. (2011):
LNV normal nucleus

Chromatin 77,6 +2,54% 26,5+2,57%
condensation
DNA fragmentation 8,6+1,09% 1,7+0,65%

Chromosomal Content

Spermatozoa free of nuclear morphological malformations were found to be
significantle/ associated with the lower incidence of aneuploidy in derived
embryos Figueira et al.(2011

first IVF treatment in conjunction with preim- plantation genetic screening
(PGS) for aneuploidy — FISH (X, Y, 13, 16, 18, 21, 22)

ICSl vs. IMSI:

% lower risk of sex chromosome aneuploidy ICSI:23,5%, IMSI:15%

< lower risk of sex chromosome abnormalities

< more chaotic embryos in the ICSI group 1CSI:27,5% IMSI:18,8%

< Less cancellation in Imsi PGS cycles

chromosomally normal embryos, rather than an increase in embryo
morphology quality, could explain the increased pregnancy and implantation
rates in IMSI cycles that sometimes may not be related to a significant
improvement in the quality of embryo morphology.
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< The observation of spermatozoa at high-magnification in translocation
carriers cannot be used to select sperm cells with a balanced chromosomal

content. Casutto et al. (2011

<« Data from several studies suggest that abnormal sperm morphology does
not necessarily translate into abnormal chromosomal content.

Rosenbusch (1992), Viville (2000)

<+ FISH centromeric probes for chromosomes X, Y, 10, 11, and 17 to evaluate
human sperm shape and chromosomal aberrations (n=15): 10% of sperm
with disomic nuclei were categorized as normal by strict morphology
at sperm dimensions or shape are not reliable attributes in
::>selection of haploid sperm for ICSI
Celik-Ozenci et al.(2004)

DNA Fragmentation

® Hormonal ® Concept of “Abortive
apoptosis” - Cell enters
¢ Temperature and then escapes
e Oxidants apoptosis Sakkas et
al.(2003)
® Toxins
® Wilding et al.(2011): 64,8%
® |diopathic of sperm selected for ICSI
- showed abnormalities at
® Genetic? IMSI magpnification and

increase in DNA
fragmentation (TUNEL
analysis

® Developmental?

<+ is increased in poor-quality semen samples

< causes failed fertilisation

< impaired pre-implantation development

< worse pregnancy outcome

Evenson et al. (1999), Carrell et al.(2003), Seli et al.(2004), Borini et al.(2006),
Velez de la Calle et al.(2008), Zini et al.(2008)

<« two double strand breaks, each on different chromosomes, are sufficient to
promote reciprocal translocations Richardson et al.(2000)
<+ single defects may be repaired by the oocyte = Sakkas et al.(2010)

However, 67% of couples with high DNA damage had normal offspring
tintervention from Ul to IVF to ICSI, the less impact sperm DNA damage
has on early fertility check points

BUT in IVF and ICSI pregnancy loss: DNA damage has a moderate
positive effect (OR=2.5)

Zini et al. (2010)
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Late Paternal Effect

Tesarik et al.(2004):18 infertile couples, previous failed
attempts, sperm with increased DNA fragmentation.

In 8 couples: no perceptible deterioration of zygote
morphology. However, a late paternal effect is not
associated with morphological abnormalities at the zygote
and early cleavage stages.

Fernandez-Gonzalez et aI.éZOOS): Aberrant growth,
premature aging, abnormal behaviour and mesenchymal
tumors

Zini et al.(2008): Evidence is emerging that embryos with
high DNA sperm damage are associated with early
pregnancy loss. ICSI success may be affected but only at a
later stage.

It was clearly shown that DNA-damaged sperm
(regardless of degree of damage) have the ability to
fertilise the oocyte, while blastomere number and
blastocyst development are very much related to the
degree of DNA damage.

Upadhya et al.(2010), Ahmadi et al.(1999)

Sources of sperm tested for strand breaks are
inhomogeneous. The vast majority of studies analysed DFI
from processed ejaculates, whereas others worked with
neat semen. When assuming that sperm processing
accumulates DNA intact sperm, the ,normalising’ effect of
the semen preparation procedure has been neglected.

Ebner et al.(2011).

Proposed Indications for IMSI:

previous ICSI implantation * female age? oocyte repair
failure (2times) capacity

® bad embryo quality the last ® male partners >35
time
® surgically retrieved sperm

history of miscarriages .
® macrocephalic sperm

severe teratozoospermia .
® globozoospermia

® OAT )
® spermiogramm
® high DFI (DNA o
Fragmentation Index) ® embryologists training
® vacuoles (badly adjusted microscope

x400
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Previous Implantation Failures:

Positive outcome with IMSI: Bartoov et al.(2003), Berkovitz et

al.(2005),Hazout et al.(2006), Antinori et al.(2008),Franco et al.(2008)
Oliveira et al.(2011 )

No statistically significant differences: fertilisation, implantation and
pregnancy/cycle.

Although not statistically significant:

rates of miscarriage (IMSI:15.3% vs ICSI:31.7%)
ongoing pregnancy (IMSI:22% vs ICSI:13%) and
live births (IMSI:21% vs ICSI1:12%)

showed a trend towards better outcomes in the IMSI group. In addition,
analysis of subpopulations with or without male factor showed similar results
which confirm the beneficial effects of IMSI in couples with poor reproductive
prognoses.

ICSI Versus IMSI in Sibling Oocytes

Subsequent treatment with ICS| after one failed attempt: 44,2% !
ART failures are multifactorial (1,166/2,640) and cannot be simply
blamed on the spermatozoon.

Gianpiero D. Palermo et al.(2011)
Bartoov/Berkovitz/Eltes (2003): 50 couples — previous ICSI

implantation failure: subsequent ICSI or IMSI cycle

IMSI ICSI
PR 66% 30%
IR 27,9+26,4% 9,5+15,3%
Top blastocysts 45+28,2% 31,0+£19,5%
MR 9% 33%

Severe Male Factor

Balaban et al.(2011):

ICSI/IMSI the same in an unselected patient group, but In the subgroup of
severe male factor: benefit with IMSI, especially when the concentration<
1x106 Mio/ml

Souza Setti et al.(2011):

« First analysis: 500 couples, no female factor

48,8% OAT

31,6% Teratozoospermia

19,6% Asthenozoospermia  fertilization rate higher in IMSI, but no
difference in high quality embryos, OR, IR and miscarriage rate

< Second analysis: 244 couples

Only OAT patients

First group: WHO 1999  Second group: WHO 2010

Fertilization rate was higher for IMSI in both groups, but IR and PR
(2,5times) were only higher in the WHO 2010 group
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Who 2010/1999

Figuera et al.(2010):

IMSI vs ICSI: No significant differences except for fertilization rate, which

was significantly higher in the IMSI group (68.0% vs 73.0%).

<+ WHO 1999 oligoastenozoospermic patients: positive influence of IMSI on
the fertilization rate

<+ WHO 2010 oligoastenozoospermic patients: close relationship between
IMSI and fertilization rate, determinant to the likelihood of implantation
and pregnancy occurrence.

CONCLUSION: With the introduction of new cut-off points, oligoasteno-
zoospermic males, who may largely be responsible for the subfertility of the

couple, can be more accurately identified. Moreover, in those patients, IMSI
treatment could result in improved outcomes.

<5 x 106/mL concentration and normal sperm morphology of <4%

according to Kruger’s strict criteria
The mean time employed to collect normal appearing spermatozoa
(according to MSOME criteria) was

7.7 £3.1 min for ICSl and 108.3 + 29.9 min for IMSI (P < 0.001).

Gianpiero D. Palermo et al. (2011) Thoughts on IMSI

Advanced Maternal Age?

Takeuchi et al.(2009) sibling oocytes
study

First attempt — 347 couples
Three age groups: I: <35
11: 35-39

1l: >40
No significant difference btw. ICSI and
IMSI irrespective of maternal age except

for age group Il which had a significantly
higher IR with IMSI

Conclusion: No benefit for advanced

i s
™ =

maternal age and in first attempts
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< Surgically retrieved sperm: helps select immature sperm with
higher developmental capabilities, sibling oocytes,43 pairs,
PR ICSI: 28,6 IMSI:45,5%
There appears to be a beneficial effect Takeuchi et al.(2009)

<+ Macrocephalic sperm head syndrome: is associated with
aneuploid and polyploid sperm content.
Polyploid or diploid spermatozoa can be eliminated by IMSI
(p<0.05),but no euploid spermatozoa was found by IMSI thus IMSI is
not the solution.
Hammoud et al.(2008)
Chelli et al.(2010) 3h for selection, two patients (North Africa)

< Globozoospermia:
classic spermiogamm 100% globozoospermia, IMSI:1% of the sperm
cells seemed to show a small bud of acrosome
Succesful birth! (no AOA necessary)
Sermondale et al.(2011):

< 134 Second trimester pregnancies:

Late spontaneous abortions/death: no difference

But: ICSI group had a significantly higher risk (7,09% vs 2,8%) of
major congenital malformations

Berkovitz et al.(2007)

< Follow-Up Study 2005-2010 Cassuto et al.(2011)

Only women <39 1028 children born

578 (56%) after IMSI| 450 (44%) after ICSI

From birth to 3 years of age

No significant differences in terminated pregnancies due to foetal
malformations or genetic disorders

But: major congenital malformations and genetic disorders was
24/578(4,15%) in ICSI vs. 8/450 (1.77%) in IMSI
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Why Different Results?

< Awell-adjusted standard injection microscope with a 40x
Hofmann contrast objective allows the identification of sperm with

irregularities in the sperm head which represent sperm vacuoles
if viewed at higher magnification. This led us to conclude that
experienced embryologists probably already select
morphologically intact spermatozoa for ICSI. This may also

explain why IMSI does not necessarily lead to a better treatment
outcome in some laboratories M.Montag et al. (2009).

B3

» Different sperm processing techniques Peer
2007)

etal.(

B3

* Qualitative data on sperm sometimes missing in published
literature — questionable if IMSI is required for high-quality sperm

“IMSI as a Valuable Tool for Sperm Selection

During ART”

Monica Antinori, Pierre Vanderzwalmen and Yona Barak

in: "Biennial Review of Infertility, Volume 2" New York Inc. Springer-
Verlag; June 2011

The introduction of IMSI has fostered a deeper understanding of those

mechanisms that interfere with male fertility potential in both natural
and assisted reproduction. ART treatments can no longer be considered
mere “shots in the dark” they must become a decisive therapy, with

much more weight being given to the first attempt.

The lack of standardization in terms of basic techniques and

morphological evaluation criteria, its routine application available in
only a few ART units due to man-hours and high costs involved - all

these factors create skepticism regarding IMSI’s cost-effectiveness.

We conclude.....that a 16x factor
magnification does not bring any
advantage in the quest to find

Sperm quality affects ICSI
results in terms of blastocyst

formation and pregnancy rate
But:

No direct association of
chromosomal abnormalities or
presence of DNA strand
breaks with sperm head
defects as assessed by IMSI

The presence of vacuoles
does not necessarily reduce
sperm competence

spermatozoa devoid of surface
irregularities and significantly
lengthens the search time
required. The presence of
vacuoles does not flag
spermatozoa with fragmented
DNA or aneuploidy. Finally, the
putative correlation between
vacuolar size and genomic
integrity was not confirmed.

Thoughts on IMSI
Gianpiero D. Palermo et
al.(2011)
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Security of IMSI?

« Decreases in fertilization rates in at least one private clinic that
introduced IMSI for at least 6 months until technicians gained more
experience in IMSI

< Junca et al.(2010): 2004-2008
Pregnancies: 1841 ICS| 458 IMSI
NS: miscarriage rate, intrauterine a. perinatal death, congenital
abnormality, sex ratio
Only significance: difference in birth weight, more babies <2500g
in IMSI

« Otherwise no difference to ICSI or better outcome

« Expensive equipment to reach the necessary magnification

« Experienced embryologists - training (work in pairs?)
one clear advantage: train the sensibility of the embryologist to
minor malformations of the sperm

<+ Time-consuming process - oocytes might suffer...

% No clear indication to suggest IMSI to the patient, so is it ok to
charge the patient more money for IMSI?

< In regard to long-term safety we should avoid hypothetical
fertilisation by DNA damaged and chromosomal unbalanced
spermatozoa — combine methods of selection that are available
today - follow-up studies needed — if possible, every laboratory
should see what works best for their situation
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Sperm quality and fertility —
the clinical implications of environmental factors

Martin Blomberg Jensen, MD

Department of Growth and ion, R C Denmark
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Ef' e acaucmon Learning objectives

*Environmental influence may be important
for male reproductive function

eInfluence at different time points may
influence reproductive function differently
*Early influence and Testicular dysgenesis
syndrome

*Vitamin D: an example on adult exposure
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= and much more

= Changes in diet
= Medication
= Endocrine disruption

chemicals
= Pollutants
= Outdoor/Indoor life
= Sunshine

Environmental influence on semen quality
at various time points

| |
Rigshaspitalet
o

MEFRODUCTION

Evidence for environmental influence on
male reproductive disorders

= Rapid changes in particular .

geographical areas support an
environmental influence on
reproductive function

= Migration studies and
environmental exposure in animals
corroborate that environmental
exposure is important for male
reproductive function

Increasing Incidence of Testis cancer

e

Several confounders exist such as
socioeconomic changes will influence

fertility rates, but supposedly less
towards the incidence of Testis Cancer

Decreasing sperm counts

- e .‘;,:;hmrdll u‘;l’ 20':1: - Carlsen et al. BMJ, 1992
ik ] Environmental exposure
RH Rigahospitatat P
GROWTH REPRODUCTION

targets and time ?

A simplified model

Sertoli cell number determines sperm counts
«Sertoli cells do not proliferate after puberty
« Putative environmental exposure affecting sperm counts

may thus be important during the fetal and perinatal period

*Spermatozoa are passively transported to the epididymis

*Here, they maturate and become motile
eIndicating that exposure affecting sperm motility and
morphology may be relevant throughout life.
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Environmental factors
incl. Endocrine

Testicular Dysgenesis Syndrome
fetal origin

disrupters DISTURBED IMPAIRED
SERTOLI  — GERM
CELL CELL
FUNCTION DIFFEREN-
TIATION
’

TESTICULAR
CIS—"™ ancer

_—

ANDROGEN
INSUFFICIENCY

DECREASED
LEYDIG CELL ™"
FUNCTION

Genetic defects

incl. 45,X/46,XY and \
point mutations

TMPAIRED LEYDIG CELL
FUNCTION IN ADULT LIFE

Skakkebzek, Main & Rajpert-De Meyts 2001

=
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Sperm concentration in > 3000 young men
from the general population

Sperm concentration, young Danish men

12

No. of men (%)

onN A~ o ®

N

o

S

O O O O O D O
BB O D DL DO
NI R P

S S

Categories of sperm concentration (mio/ml)

Similar results from Edinburgh, Hamburg and Leipzig Iorgensen eta, 2006

What about exposure in adulthood ?

rebion]
|

Why Vitamin D and male
reproduction ?

Calcium is important for sperm maturation and capacitation (Yoshida
2008)

Vitamin D deficiency is common in the western world

Vitamin D deficiency has been associated with male infertility and
impaired semen quality in rodents (Kwicinski 1989/Uhland 1992)

¢ VDR Knock out >>>impaired male fertility (Kinuta 2000/Boullion
2008)

VDR is expressed in human spermatozoa (Aquila 2008/Corbett 2006
/Nangia 2007)

Extra-renal VD metabolism
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Cholgcaiciors

25-hydroxylases
(CYP2RI1,CYP27A1)

. — la-hydroxylase

ikwey (CYP27B1)

25 ey pviteerin O VDR
—

24-hydroxylase
(CYP24AT)
Inactivation
Prosser and Jones Trends Biochem 2004
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VDR CYP2R1 CYP27AL CYP27B1 CYP24A1 CONTROL
= mag - e e e

Normal r .
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Epididymis

Prostate

Seminal
Vesicle

Sperm
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Expression of the vitamin D metabolicing enzyme CYP24A1
at the annulus of human spermatozca may serve as a novel
marker of samen quallty

1 g+ M Skaltar.= L K. e ¢
B4 Seabienari s & R, B Dvidnym,*

Subfertil man

yo mee

1t bl
-
N
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Variable Subfertle men Normalmen Povalue
Aledian (5-9F pereentile)

Included men (M) 84 53
Age (veirs) 19 {18-24) 00401
Semen volume (ml) 1.1 26-7.7) 39(226.2) -
Total sperm manber (107 17 (0.2-451) 192 (32-610) | <0.000%
Sperm concentration (10°/ml) 9 (0.265) $2(11-197) | <0.0005
Motility (ABT ) 54 (552) 70 (45-89) | <
Morphol ogically normal (%) 2.83(0-5) 7.0 (1-16)
28y droxyvitmmn Dimnel 1) 45 (9-104) 41{13-80) -
CYP24AL-positive sperm (%) | 1 (0-58) 25 (0-85) | <0.0005 |

Blomberg Jensen IJA 2012

| |
ﬁ’ e oo CYP24A1 expression and semen quality

Blomberg Jensen LJA 2012

n
e weosenen VDR and VD metabolizing enzymes

co-localize in the neck of human spermatozoa

swrany crraTea ou crrata coaTacL

Aczroscme

Tail annulua

Spermatozoa transcriptionally silent
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co-localize in the neck of human spermatozoa

surasy erramal L] crratal wearTan

] e

i 4

Nuclear redundant envelope (RNE)

Calreticulin, calcium binding protein present in

Frankin 1967

acrosome and neck (RNE)
Naaby-Hansen 2001

Calcium is an important messenger in spermatozoa

. Vitamin D increases intracellular calcium

In human spermatozoa

12508,

For all experiments: 1,25-VD 1nM

Progesterone 10 uM
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Blomberg Jensen JA 2012

-
[L o Proposed mechanism of action

Ca2+

Intracellular VD metabolism
1,25(0H),D,

CYP27B1 CYP24A1

0 - VDR-ap

y [Ca?] T 0 VDR-ap
SOCE \\

@ Ins(1,4,5)P; Ca*,

S
Internal
calcium
IP3R store
Cell
membrane
-
R eoenon Vitamin D induces sperm motility
and the acrosome reaction
.
——in
Tastral LU Tasral sy B 7 7
Nursal Mo Sublertile Mes &0
Lapaci-viag oty
Blomberg Jensen IJA 2012

Page 103 of 127



ezt \/D serum levels and semen quality
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Cross sectional study 300 normal men

Adjustment for calcium level reinforced
the association between VD serum level
and sperm motility.

Now, we have started a randomized -
clinical trial including 360 infertile men
with VD insufficiency (< 50nM)

www.clinicaltrials.gov

Blomberg Jensen hum reprod 2011

e Take home messages

TR MErmOOUCTIoN

«Several environmental factors influence reproductive performance
during different time points in life

«Sertoli cell number and function is predictive for number of
spermatozoa

«Sperm motility and normal sperm morphology depend besides
optimal spermatogenesis on maturation in the epididymis

«Vitamin D levels fluctuate with season and may influence sperm
quality

«Vitamin D is metabolized in human spermatozoa

*VDR mediates rapid calcium release from an intracellular storage in
the neck of human spermatozoa

«Vitamin D induces sperm motility and the acrosome reaction
*Expression of CYP24A1 may serve as marker for semen quality
*VD serum levels are positively associated with semen quality

«The clinical potential of vitamin D is being tested !

vty el Acknowledgements

BROWTH || REPRODUCTION

Department of Growth and ™ . .
: " - Fertility Dept., Rigshospitalet

Reproduction, Rigshospitalet y Dep gshosp
Anders Nyboe Andersen

Anders Juul
Si Bangsboll

Niels Erik Skakkebick usamne Banesholl

Henrik Leffers Dept. of Biostatistics, University of Copenhagen
Jorgen Holm Petersen

Niels Jorgensen

Funding: Novo Nordisk Fonden and Danielsens
fond.

Ewa Rajpert-De Meyts
John Nielsen

Anne Jorgensen

Maria Skalkam

All the technical staff

Dept. of Physiology, University of
Copenhagen

Steen Dissing

Dept. of Clinical biochemistry,
Holbak

Poul Bjerrum

Torben E. Jessen

Page 104 of 127



The
University

0OF
Shellield.

Banking sperm for men with cancer
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Outline

45 . l + Referring the patient
ottt o o ettt et saces - Obtaining a specimen

T e ———— + Freezing and Storage

+ Natural fertility of cancer
survivors

+ Assisted conception in the
adult survivor

+ Future technologies

Pacey (2007) Cancer Treatment Reviews 33: 646-655
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Outline

+ Referring the patient

+ Obtaining a specimen

+ Freezing and Storage

+ Natural fertility of cancer
survivors

+ Assisted conception in the
adult survivor

+ Future technologies

Pacey & Tomlinson (2009) Cambridge University Press

Referring the patient

The Medical Rollercoaster

Symptoms

Visit to GP

l

Referral to Specialist

l—l—l

Tests —— Surgery

Referral to Oncologist

Treatment
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The Medical Rollercoaster
Symptoms Obtaining the sample —
Visit to GP Consent / iLformaTion
Referral ?i Specialist -ve +ve
T—'—T
Tests —— Surgery Viral Scrreening
Referral ‘ro‘ Oncologist Referral to Sperm Bank
Treatment

Are men offered sperm banking?

+ 91% of oncology doctors in the USA think sperm banking should be
offered to men at risk but only mention it to <25%. (Schover et
al.,, 2002).

Number of men banking sperm in Spain is lower than expected
given the incidence of cancer in men of reproductive age

(Meseguer et al., 2006).

+ Problems in communication between doctors and patients in
Canada were identified as a major deterrent to banking sperm

(Achille et al,, 2006)

21% of oncologists were unaware of the local protocols for sperm

banking (Gilbert et al, 2011) and made assumptions about patient
need based on age, sexual orientation ..etc

Eiser & Pacey (2011) Human Fertility 14: 208-217

Decisions about banking sperm

Need to be seen against the background of men's experiences prior to
diagnosis.

Most were overwhelmed with the amount of information they were given
on diagnosis and half of the men were pessimistic about future fertility.

Decision to bank was sometimes facilitated by partners and in younger
men by their fathers.

+ All emphasised the importance of the oncologist in organising sperm
banking and men went along with this advice.

Few men had a clear understanding of why they were offered banking,
the possible impact on treatment and how they would use banked sperm.

Eiser et al, (2011) Human Reproduction 26: 2791- 2798

Page 107 of 127



Decisions about banking sperm

"I think we just thought well we're here so I think we just said yes.

One of them cases that if you're advising it we'll do it. I think it

was like a no brainer really. I didn't even understand what you bank

it for, I didn't understand the system. I didn't know - maybe I
thought it would just come back on its own, I don't know. Maybe
they told me and I was just a bit ndive or didn't take things on

board or realise”

Eiser et al, (2011) Human Reproduction 26: 2791- 2798

Obtaining a specimen

Age at Spermache

Spermache occurs at a:

* Median age of 13.4 (range 11.7-15.3
years of age.

+ Median Testicular volume 11.5 ml (4.7 -

19.6ml)

+ Pubic hair distribution (tanner stage)
2.5 (range 1 - 5).

* Median height of 160.4 cms (range 151.7
-175.9).

Spermache is an early pubertal event

Nielsen et al., (1986) J Clin Endocrinol Metab. 62: 532-535
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Initial Sample Quality
Disease n Age (years) Sperm Count (x106/ml)
Mean = SEM Mean = SEM
Hodkin’s 36 16.44 + 0.34 55.56 + 7.30
Non-Hodkin’ s 6 16.83 + 0.70 9167 + 22.72
Osteosarcoma 51 16.38 = 0.24 59.14 + 6.75
Ewings Sarcoma 24 16.67 + 0.40 4941 =901
ALL 7 17.43 £ 0.48 5743 +£ 2315
AML 3 14.33 + 067 18.00 + 11.14
Testicular cancer 17 17.82 = 031 3194 + 481
Leukemia 23 16.68 = 0.35 38.96 + 8.31
Lymphoma 1 16.17 + 052 66.67 + 1555
Other 27 16.96 + 0.29 36.41 + 8.88
Healthy donors 71 22.89 + 0.34 8451 + 3.39
Bahadur et al, (2002) Human Reproduction 17: 3157-3161

Issues of sample production

Pacey & Tomlinson (2009) Cambridge University Press

Pornography and the NHS

«  36% of UK fertility clinics supply
pornography to patients.

*  77% of NHS employees are female and
should never have to work in an
environment that endorses

pornography.

* The NHS is suggesting a man should
sexually objectify another woman and
it encourages “adultery of the mind”

+  Average spend on magazines was
£21.32 per year.

*  Use of hospital space for specimen

collection is wasteful.

http://www.2020health.org
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Benefits of Erotica

« Erotic videos are use in the assessment of
sexual function in both males and females.

*  Men using 'visual erotic material' were more
relaxed and achieved ejaculation easier
than those who did not.

*  Men watching ‘Sexual stimulating
videotapes' provided better quality

ejaculates than those who did not.

* No evidence that exposure of normal men

to erotica results in aggressive or violent
behaviour.

Wylie and Pacey (2011) J Sex Med 8: 1261-1265

The Obscene Publications Acts 1959 and 1964

In determining whether a prosecution
would be in the public interest, the

principal factors include:

- the degree and type of obscenity
together with the form in which it is
presented:;

- the type and scale of any commercial
venture;

whether publication was made to a child

or the possibility that such publication
would be likely fo take place

These are real issues for those providing
semen storage to minors

Attorney General, in a Parliamentary Written Answer on 16 June 1997

Freezing and Storage
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Preserving male fertility

1949 1951 1953

Pacey (2007) Cancer Treatment Reviews 33: 646-655

Freezing and storage

Pacey & Tomlinson (2009) Cambridge University Press

Effects of Storage
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Nijs & Ombelet (2001) Human Fertility 4: 158-163
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After treatment ...

Natural fertility after cancer treatment
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Time since chemotherapy (years)

Lampe et al, (1997) J. Clin. Oncol., 15: 239 - 245
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Natural fertility after cancer treatment

Number ~ Azoospermia Oli permia  Nor permia
Leukemia 13 46% 8% 46%
Lymphoma 128 59% 14% 27%
Testicular 102 12% 38% 50%
Benign 13 16% 23% 61%
Other 58 34% 33% 33%
All 314 37% 25% 38%

Bahadur et al, (2002) Human Reproduction 17: 3157-3161

Fertility monitoring

For most was not seen as important and was an intrusion in their
everyday lives, unlike oncology follow-up which was important.

Men were reluctant to take time of work or run the risk of having to
explain the reason to their employers.

Men tended to have semen analysis when they were establishing a new
relationship or planning fo start a family.

A common deterrent to fertility testing was anxiety about the result.
Men preferred not to know if their semen quality was poor.

Information about recovered fertility was welcome, even in men who did
not want any more children because it contributed to restored feelings
of masculinity.

Eiser et al, (2011) Human Reproduction 26: 2791- 2798

Fertility monitoring

"Again I don’t see how you can get them to come in, people are quite

ignorant of a lot of things, myself included, and I sort of ignored two
letters because I couldn’t be bothered, how you could have got, again, T
don’t think you could have changed my mind at that time, it was my own,

when that letter came through a few month ago, I thought oh yeah, well I’ Il
look at this and see what’s what, it was my own inquisitiveness I suppose as
to why I actually responded to it, if you sent me one next year I may well

look at it and think no, I'm not interested or I haven’t got time because

I'm now settled and I know where I am, as for trying to get people in T

really don’ t see how you could encourage people to come in, I don’t.

Eiser et al, (2011) Human Reproduction 26: 2791- 2798
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Multivariate Logistic Regression

Odds Ratio predicting non-attendance

OR (95% CT)

Significance

5.72 (2.10-15.56)

0.001

No treatment side effects
Experience of banking sperm

1.82 (1.17-2.82)

0.007

Attitudes to disposal

156 (1.01-2.42)

0.048

Pacey et al., (2012) submitted

Natural fertility

For Males

Chances of being a father by the age of 35 years old:

63%

Cancer survivors

64%

General population

Magelssen et al.,, (2008) Human Reproduction 23: 178-186
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Childhood Cancer Survivor Study

Relative Risk of ever siring a
pregnancy was 0.56 (95% CT 0.49-
0.63) compared to siblings

Green et al., (2010) J. Clin. Oncol., 28: 332-339

Contraception

Its important

Assisted conception
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Conception and semen quality

Timed intercourse

Donor Sperm

- -

>15 x 106 sperm/ml 55 x 10 motile >1 x 10° motile 1101 x 10° sperm azoospermia
>32% motile sperm sperm

European Data in 2007

[ No of cycles: | 134,261 [ u7318 [ 232844 | 24339 |
| Pregnancy rate: | 85% | 324% | 33.0% | 12.4% |

De Mouzon et al., (2007) Human Reproduction 25: 1851-1862

Success after long-term storage

Exclusive: Parents of the deep-freeze boy talk to the Mail

Daily Mail 25t May 2004

Success after long-term storage

Successful sperm storage for 28 years
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Feldschuh et al., (2005) Fertility and Sterility 84: 1017
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Usage of frozen samples

Reference Country A?fg';‘:;‘)gz Years Esn"‘kb:d' % utilised
Lass (1998) UK 15-56 1989-1997 225 27%
Lass (2001) UK 14-55 1989-2000 306 3.6%
Kelleher (2001) Australia n/a 1978-2000 833 7.7%
Blackhall (2002) UK 16-44 1978-1990 122 27.0%
Ragni (2003) Ttaly 15-53 1986-2001 686 5.2%
Agarwal (2004) USA n/a 1982-2001 318 9.7%
Chung (2004) USA 13-58 1993-2003 164 37%
Magelssen (2005) Norway 15-45 1983-2002 422 6.9%
Meseguer (2006) Spain 15-58 1991-2004 184 16.3%
Chang (2006) Taiwan 13-45 1995-2004 75 40%
Girasole (2006) USA 14-76 1994-2004 31 6.5%
van Casteren (2008) The Netherlands 14-57 1983-2004 557 75%
Crha (2009) Czech Republic 13-64 1995-2006 559 50%
Selk (2009) Canada n/a 2002-2005 367 8.4%
Ping (2010) China 18-37 2003-2008 30 6.7%

Eiser & Pacey (2011) Human Fertility 14: 208-217

Problem areas

Problem areas

Identifying males at risk and offering
them fertility preservation options

Obtaining sperm from post-pubertal
males who cannot, will not or are too ill
too masturbate

Fertility preservation for pre-pubertal
individuals

Long-term funding and storage

Access fo  Assisted Conception
Services if they are needed

Pacey & Tomlinson (2009) Cambridge University Press
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Summary

Oncologists need to identify men at risk of infertility and offer them
sperm banking as part of routine care.

Men need access to information and support in order to make
informed consent.

Across most cancer types, there are sufficient sperm to bank.

Many men recover their fertility after treatment and as such
contraception is an important issue for young men.

A range of Assisted Conception techniques are available to help men
become fathers, either with their fresh or frozen sperm.

Some new technologies are on the horizon, but we need to realistic
about their chances of success.

Thank Youl!

Thuz
Umiversity
Of

Shefficld.

British Fertility Society

o}
-
Asscciation of Bromedecal Andukiacts I8 5 =

A.Pacey@Shffieac.uk
http://www.twitter.com/allanpacey
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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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