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O pO6A0G TNG OOKINACIAG KATOKEPMATIOHOU
DNA omrepuatolwapiwyv oTnVv TPOoYyvVwon
TNG YOVIHOTTOINTIKAG IKAVOTNTAG TOU
omTEPMATOG: Eival yia onuavtikn dokiyaaia
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Some Tips...

O katakepuaTIonos Tou DNA Twv oTtrepuaTolwapiwy gival pia
@UaOIOAOYIKN dladikaoia oTa TTAQiCIa TNG ATTOTITWONG TTOU OKOTTO
EXEL

-1davikd AGyOo OTTEPUATIKWY KUTTAPWY — KUTTApwYV Sertoli

~“EAgyX0 Kal ATTONAKPUVON TWV OTTEPUATIKWY KUTTAPWYV UE
aAAoiwpEvo DNA kal diac@alion petagopa uyiouc DNA

270 CWHATIKA KUTTAPA O KATAKEPHATIOHUOGS CEKIVAEI ATTO TO

MiIToxovopliakd DNA 1Tou TTupodOTEi TEAIKA TV ATTOTITWON TOU
KUTTAPOU

Palermo et al. Fertil Steril Vol. 102, No. 6, 1508-17



Some Tips...

2Ta OTTEPUATIKA KUTTAPA AOYW TNG CUUTTUKVWHEVNG MOPYPNG TOUG O
KATAKEPMUATIOHPOC CEKIVAEI ATTO TO MITOXovOpIakd DNA Tou péoou
TMAMATOG ME Aueon €TTiIdpACN OTNV KIVATIKOTNTA TOU

O katakepuaTIoONOS Tou DNA TNG XpwHaTivnG akoAoubBEi wg
QATTOTEAECUA TNG EVEPYOTTOINONG TOV EVOOVOUKAEAO WV [E TTARPN
ATTOTTTWON TOU OTTEPUATIKOU KUTTAPOU

EmimrAéov, emipaveliakoi markers 6mmwe n phosphotidylserine
TTPOCEAKUOUV (PAYOKUTTOPO TTOU ATTOUOKPUVOUV Ta OnNUadEuEva
KUTTOpA

TENOG, un dlopBwuEva «oTTagiyaray» otnv aAuaida Tou DNA
ATTOTEAOUV £Va AKOPA puNXaviopo BAGBNS Tou DNA Twv
oTreppaTolwapiwy.

Aitken et al Reproduction 2011;141:139-50.

Sakkas et al. Reprod Biomed Online 2003;7:428-32.
Sotolongo et al. J Androl 2005;26:272-80.
Kurosaka et al. J Immunol 2003;171:4672-9.

Leduc et al. Biol Reprod 2008;78:324-32
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UNDERSTANDING DNA FRAGMENTATION'S ORIGINS
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The paramount importance of the test

COMET
AoT ISNT
scD L

AOQOT, acridine orange test; COMET, single-cell gel electrophoresis assay; ISNT, in situ nick translation;
SCD, sperm chromatin dispersion test; SCSA, sperm chromatin structure assay; TUNEL, terminal
deoxynucleotidyl transferasemediated fluorescein-dUTP nick-end labelling.

Tamburino et al. AJA 2010;14:24-31




The paramount importance of the test,
the sample and the method

Flow cytometry VS Fluorescence microscopy
Direct measurement Indirect measurement (SCSA,
(TUNEL or comet at VS SCD, comet at acid or alkaline
neutral pH) pH

Standardized methods non-standardized methods (all
(SCSA) - the others)

Testicular VS Cryopreserved VS Fresh ejaculated
sperm sperm sample

Natural [UI IVF ICSI
conception - - -

Sakkas and Alvarez, 2010



The reason of the debate

YTapxel pyia €vrovn KAIVIKA avAyKn VO JTTOPOUME JE AOPAAEIQ VO
dlaxwpPiCoOUNE TOUC YOVIMOUG ATTO TOUG UTTOYOVIHOUG AVOPEC
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BUILDING AWARENESS

Semen containing a high proportion of cells with fragmented DNA has been blamed for a:

Various kinds of morbidity

lower _ s of !
fertilization in the offspring, including
rate childhood cancer
/ higher incidence of
poorer reduced lower pregnancy loss
embryo implantation pregnancy with ART (IVF or
development rate rate ICSI)

Semen exhibiting a high percentage of damaged spermatozoa with denatured DNA (>30%)
has very low fertility potential.

Simon et al. et al. Reprod Biomed Online 2013;26:68-78
Simon et al. Syst Biol ReprodMed 2011;57:133-8.
Aitken et al. Int J Androl 2009;32:46-56.

Zini et al. Hum Reprod 2008;23:2663-8.

Evenson et al. Reprod Biomed Online 2006;12:466—72
Zini et al. Hum Reprod 2008;23:2663—-8

Zini et al. Syst Biol Reprod Med 2011;57:78-85

Aitken and De luliis, 2010.



To complicate the issue further...

8% of infertile men have abnormal DNA integrity that is not
accompanied by impairment in semen concentration, motility, or
morphology

’\ | pregnant (D 1 .

Ny

Zini et al. Fertil Steril 2001;75:674-7.


http://www.google.gr/url?url=http://www.clipartof.com/gallery/clipart/sperm.html&rct=j&frm=1&q=&esrc=s&sa=U&ei=_ht0Vf6WLYK9swGOnoI4&ved=0CBkQ9QEwAg&usg=AFQjCNF1DJGvxcGhGI8-A1lePUQnwiermg
http://www.google.gr/url?url=http://pixabay.com/en/man-handsome-muscular-fitness-270415/&rct=j&frm=1&q=&esrc=s&sa=U&ei=hhx0VcuwF4GdsAGd64HwCg&ved=0CC8Q9QEwDTgo&usg=AFQjCNEjhTPT8sEND8NnBkcCI7TOCcA0zw
http://www.google.gr/url?url=http://madamenoire.com/sitemap-20120912-xml&rct=j&frm=1&q=&esrc=s&sa=U&ei=CiV0Vf-QC8WvsQGOoYKIDw&ved=0CB8Q9QEwBTgo&usg=AFQjCNFcpOzhWnScdzBVabdzPLk7d0ARKg

The Interest In assessing the role and
effect of DNA fragmentation

European Society of Human Reproduction and Embryology Special
Interest Group in Andrology:

-Synthesize the current status of the field

- Provide recommendations for future work

Barratt et al. Hum Reprod 2010;25:824-38.
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The Interest In assessing the role and
effect of DNA fragmentation

The European Society of Human Reproduction and Embryology
Special Interest Group in Andrology stated that :

- No chromatin assay is definitive

- The DNA fragmentation in unprocessed semen correlates with
lUl outcome

- Using a selected population of sperm cells with a normal DFI
originating from raw ejaculate with a >30% DFIl may still have a
negative impact on treatment outcome

Barratt et al. Hum Reprod 2010;25:824-38.



Specific Questions



1. Does the DNA integrity test predict male fertility
with natural conception?

Studies have looked at:
Time to pregnancy and fertility potential of sperm donors
DNA fragmentation between fertile and infertile men

Overall, there is an association with increased DNA fragmentation
and reduced fertility in men based on these studies.

In conclusion, there is fair evidence (Level B) that increased DNA
fragmentation is associated with reduced fertility

Insufficient evidence (Level C) to use the test as a predictor of
fertility since cut-points have not been clearly established
and validated.

Hu J et al. Andrologia 2011;43:155-62.

Evenson D et al. Repro BiomedOnline 2006;12:466—-72.
Giwercman et al. Int J Androl 2010;33:e221-7.

Simon et al. Syst.Biol.Reprod.Medicine 2011;57:133-8.



2. Does the DNA integrity test predict pregnancy
with intrauterine insemination (1UI)?

A Level II-1 study showed a positive predictive value of the SCSA

test with DFI >30% associated with a lower pregnancy and delivery
rate.

Other studies did not confirm the cutoff for Ul

In conclusion, there is insufficient evidence (Level C) to recommend

the routine use of DNA integrity tests to predict pregnancy with
[UL.

Muriel et al. Hum Reprod 2006;21:738-44.
Bungum et al. Hum Reprod 2004;19:1401-8.
Bungum et al. Human Reprod 2007;22:174-9.
Duran et al. HumReprod 2002;17:3122-8



3. Is DNA fragmentation predictive of pregnancy
with in vitro fertilization (IVF)?

One meta-analysis showed that DNA fragmentation was associated
with a modest, but significant, reduction in IVF pregnancy rates

Increased DNA fragmentation is mildly associated with IVF success
overall

In conclusion, there is insufficient evidence (Level C) to
recommend routine use of DNA integrity testing for patients
undergoing IVF.

Zini A. Syst.Biol.Repr.Med 2011;57:78-85.
Larson Hum Reprod 2000;15:1717-22.
Larson-Cook Fertil Steril 2003;80:895-902.
Tarozzi Reprod Biomed Online 2009;18:486-95.
Simon Fertil Steril 2011;95:652-7.

Simon Human Reprod 2010;25:1594-608.



4. |s DNA fragmentation predictive of pregnancy

with IVF and intracytoplasmic sperm injection
(ICSI)?

A meta-analysis concluded that sperm DNA fragmentation was
significantly associated with pregnancy in IVF/ICSI cycles.

In conclusion, there is insufficient evidence (Level C) to

recommend routine DNA integrity testing for patients undergoing
IVF/ICSI.

Collins et al. Fertil Steril 2008;89:823-31.
Simon et al. Human Reprod 2010;25:1594-608.
Zini A. Syst.Biol.Repr.Med 2011;57:78-85.
Gandini et al. Human Reprod 2004;19:1409-17.
Zini et al. Hum Reprod 2005;20:3476-80.
Micinski et al. Reprod Biol 2009;9:65-70.
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5. Is DNA fragmentation predictive of pregnancy
loss?

A meta-analysis found a significant association between DNA
fragmentation and pregnancy loss after IVF or ICSI

However, there is insufficient evidence (Level C) to recommend
routine DNA integrity testing to predict pregnancy loss.

Zini et al. Hum Reprod 2008;23:2663-8.



Concluding Remarks

s DNA fragmentation is the most frequent DNA alteration in
sperm, and its clinical relevance is now emerging

+ DNA fragmentation has an important impact independent of
the parameters of classic semen analysis, on both natural and
assisted reproduction.

* Pharmacological treatments (based on the administration of
antioxidants) aimed at decreasing SDF have demonstrate little
beneficial effect



Concluding Remarks

¢ The evaluation of SDF may be useful in those couples who are
eligible for first-level ART

* The impact of SDF on the outcome of second-level ART are
Inconsistent, leaving doubts about the clinical utility of SDF in
decision-making for couples undergoing these procedures

*+ Not only is standardization needed for both assays, but also the
definition of threshold values of SDF in fertile men must be
determined.



Concluding Remarks

There are certain categories of patient who may benefit from SDF
evaluation before undergoing ART or attempting to conceive
naturally:

- subjects who have been heavily exposed to toxicants or
radiochemotherapies

- those affected by diabetes

- male partners in couples who have experienced repetitive,
unexplained PL

- male partners in couples who have experienced repeated,
unexplained failure of fertilization.

- cancer patients may have increased SDF in their semen, even
before chemotherapy.



