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Fragmentacao do DNA do
espermatozoide

Edson Borges Jr.
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Esterilidade

A Prevalénciao redor de 14%da populagio

A 85%doscasaixonseguenengravidarem 1
ano, 92% conseguemnem 2 anose 93%em
3 anos

A 1 em cada 6 casaisem idade reprodutiva
tera dificuldadieparaengravidar
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Esterilidade

A A incapacidade de conseguir uma gravidez iseicedida conbasenorhistéricomédico; sexual e
reprodutivo darpaciente/idade; achados fisicosstestescde diagnostico ouqualgquers-combinagio des:
fatores.

A A necessidade-derintervencaemédioaluindo, mas ndo se limitandwdéilizacéode;gametas.ou
embrides-de/dadoeres fim de conseguir uma gravidez beocedidaguer como individuo; guen comum
parceiro.

A Em pacientes que tém relacdes sexuais regulares e desprotegidas e sem qualquer etiologia conhec
para qualguer um dos parceiros, sugestiva de capacidade reprodutiva prejucacagiiagaodeve-ser
iniciada@aos! 127meses, quando @ parceira tivernmenos deld5/anos/de-idade, e-aos 6umeses, quandc
parceirartiver:35anos-deddade owmais.
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Esterilidade

Um ProblemaMédico (doengg !!!

Um RroblemaldeSaude Rublica !!
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ETOLOGIADAINEERIALIDADE CMASCULINA

@ fator masculino: 30% 40%
@ Infertilidade idiopatica: 280% dos homens
@ Doenca multifatorial com fenotipo heterogéneo

Envolvenomaridana
Investigacao-etratamento!!

FERTGROUP | @ FERTILITY
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Africa
43%

20-40%

Figure 2 World map containing percentages of infertility cases per region that are due to male factor. This figure demonstrates rates of infertility cases in

each region studied (North America, Latin America, Africa, Europe, Central/Eastern Europe, Middle East, Asia, and Oceania) due to male factor involvement.
. J

Agarwal et al. Reproductive Biology and Endocrinology (2015) 13:37

©)edi*) = REPRODUCTIVE BIOLOGY ~ DOI 10.1186/512956-015.0032-1
FERTGROUP | ) FE| @& mxamess



ANDROLOGIABASEADA ENDEMIDENCIAS

© Raros estudos prospectivos, randomizados
Conseqguénciaresultados inclusivos ou conflitivos

© Etiopatogenia ndo evidente em 300% das causas (idiopatica)

© Estudos com pouco tempo de acompanhamento, falta de
validac&o por outros grupos, selecao heterogénea de pacientes,
grande variacao natural da producao espermatica

© Nenhum modelo experimental valido para infertilidade
masculina
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Category

Frequency

Immunological

Idiopathic

Varicocele

Obstruction

Normal female factor (unexplained male infertility)

Cryptorchidism

Ejaculatory failure

Endocrinolog/ \ CO‘“

\

“30 /Aé

-£9C .
«\\)\“\‘a 0%6/

e‘ 1.1%

e‘\ga ‘\e"/ﬂ/ 0.7%
00 ermia 0.5%
/ Cancer 0.4%

Systemic disease 0.3%

Infection 0.2%

Torsion 0.1%

Ultrastructural 0.1%
Total 100.0%

Larry I. Lipshultz. Office evaluation of the subfertile male. In:
Larry I. Lipshultz SSH, Craig S. Niederberger, editor. Infertility in
the Male. 4th ed: Cambridge university press 2009. p. 153 -76.




ANDRODLOGIABASEADA ENDEMIDENCIAS

Consequéncia do tratamento
convencional da infertilidade masculina:
gestacao e nascimento

Fatores\ for ambito androldgico influenciam no
resultado terapéutico!!
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Analise Seminal

VAN LEEUWENHOEK 1677

SIMS 1866

WEISMAN 1940

AMERICAN FERTILITY ASS 1951

FREUND 1966

ELIASSON 1971

O.M.5S. 1980/ 87/ 92/ 99/ 2010/ 2021
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WHO laboratory manual for the
examination and processing of
human semen

Sixth Edition

@ World Health
i5%¢ Organization
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WHO laboratory manual for the
examination and processing of

human semen
Sixth Edition

Centiles

[ 2sw] 5o | osxon o | o | som | 750 [ 90w |50 | 9150
2.3 3.0 4.2 5.5 6.2 69

Semen volume (mil) 3586 1.0 1.4 (1.3-1.5) 1.8

Sperm
concentration 3587 n 16 (15-18) 22 36 b6 110 166 208 254
(10¢ per ml)

Total sperm number

(10¢ per ejaculate) 3584 29 39 (35-40) 58 108 210 363 561 701 865

Total motility

(PR + NP, %) 3488 35 42 (40-43) 47 55 b4 73 83 90 92
Progressive

motility (PR, %) 3389 24 30 (29-31) 36 45 55 63 T 77 81
Non-progressive

motility (NP, %) 3387 1 1 (1-1) 2 &4 8 15 26 32 38
Immotile

spermatozoa (M, %) 2800 15 20 (19-20) 23 30 37 45 53 58 65
Vitality (%) 1337 45 54 (50-56) 60 69 78 88 95 97 98
Normal forms (%) 3335 3 \.-:i [3.'?—.-:1.0]) 5 8 14 23 32 39 45

FERTGROUP | @ FERTILITY



O.MISS. 1980I87/F7992(0A%/ 201 O

Table 1. Cut-off values for semen variables as published in consecutive WHO manuals [6-9] and as proposed in the fifth World Health

Organization (WHO) manual [1].

Semen variable 1980 1987 1992 1999 2010"
Volume (mL) - =20 =2.0 =20 1.5
Concentration (10° mL™) 20-200 >20 >20 =20 15

Total sperm number (l{]'sfejamllate) - =40 =40 =40 39

Motility (% motile) > 60 >50 (a+b)’ >50(a+b) >50(a+b) 40 (a+b+c)
Forward progression (for 1980 only) =2’ =25 (a) >25(a) >25(a) 32(a+h)
Morphology (% normal) 80.5* >50 > 30’ (14)° 4
Viability/vitality (% live) - =50 >175 =175 58

White blood cells (10° mL™) <4.7 <1.0 <1.0 <1.0 <1.0

FERTGROUP | @ FERTILITY




Fig. 2.1 Variation in total number of spermatozoa and sperm concentration over a one-and-a-half-year
periodd

g 8. 8 8.

Concantration {107 perml)
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Total numibar (10%

6O
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0 B0 120 180 240 300 360 420 480 B40 0 60 120 180 240 300 360 420 480 540
Day Day
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Analise Seminal

Investigacao:

0 Analise seminal com morfologia estrita
w2 amostras (intervalo de 15 dias) ou no intervalo de abstinéncia ejaculatoria

wpadronizacao da coleta
wprofissional experiente

| Fornece dados sobre espermatogénese e permeabilidade do
trato reprodutivo

| Ondas de espermatogénese ocorrendo simultaneamente,
num mesmo tubulo seminifero

FERTGROUP | @ FERTILITY



Analise Seminal

Analise Macroscopica
cor, viscosidade, pH, volume, liguefacao

Analise Microscopica
concentracao, motilidade, morfologia

SONECEAD, e o

Pelomenosduasamosiras

FERTGROUP | @ FERTILITY



Analise Seminal

Nao & um teste de fertilidade!

. @ Avaliacao datatusfuncional do
- ‘ testiculo no momento da coleta

FERTG & => FERTERNTY



corrow's connen [

Evaluation of sperm damage: beyond the World
Health Organization criteria

Nabil Aziz, MMR.C.O.G., M.D..* and Ashok Agarwal, Ph.D., HCLDP"
Fertility and Sterility™ Vol. 90, No. 3, September 2008

V grande flutuacao na concentracdo, motilidade e morfologia
V variacao intra / inter observador
V AS inadequada para o diagndstico da infertilidade

V AS nao investiga as propriedades bioldgicas e subcelulares do sptz

E necessidade de outros testes funcionais mais especificos

FERTGROUP | @ FERTILITY
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4

3. Lifestyle: Environmental 5. Infection
. smoking ® heat hd genito-urinary tract
* alcohol ® poliution ® systemic infection
® obesity ® heavy metals
e stress ® plasticizers
- advanced paternal age ® . g i .
= . cide/ herbicides \S 6. Autoimmune
poor diet
@
. . vasectomy
Anti-Oxidant & iraton

2. latrogenic ® chronic prostatitis

centrifugation 7. Testicular

* medications

8. Chronic Disease

® diabetes

= Oxidative’=
® CRF

=, _Stress
Gl ® haemaglobinopathies

/ ’ \ ® hyperhomocysteinaemia

1.ldiopathic

Damage to sperm membrane
Decreases motility and the
sperm'’s

ability to fuse with oocyte

Damage to sperm DNA results
In infertility and miscarriage

Kelton Tremellen; Human Reproduction Update, Vol.14, No.3 pp. 243i 258, 2008
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MODERN TRENDS

tdward E. Wallach, M.D.
Associate Editor

Sperm DNA fragmentation: mechanisms of origin,
impact on reproductive outcome, and analysis

Denny Sakkas, Ph.D..*" and Juan G. Alvarez, M.D., Ph.D.~**

Spermatogonia

Spermatocytes

(i) Apoptosis during spermatogenesis
(i) DNA strand breaks during spermiogenesis

FERTGROUP | &

(iii) Post-Testicular DNA
fragmentation via ROS

22

Sakkas. Spermt DNA fragmenzation. Fertil Steril 2010



Histone complexed DNA
(=18%)

Sperm Nuclear

Reproductive Culcome

Bmseuploidy

Y- chromosome Microdeletions

J Wiy Wi WA WA Wi %
B WA Wk WU VA WA Y
5/ "‘T-EJ”TLH-”TLJJ%”TUTL
/‘-‘r’ﬂ‘tﬂ mine complexed DNA Epigenetic
(=B0%) anomalkes
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Review Article
Male reproductive health and infertlity _—— .
he World Journal of

L)
R e s ol mine A 62020 MEN’s HEALTH |s=s|

Itps:/doi. org/10. 5534 wjmh. 200128

Sperm DNA Fragmentation: A New Guideline for
Clinicians

Ashok Agarwal'®, Ahmad Majzoub’ ', Saradha Baskaran'®, Manesh Kumar Panner Selvam',

Testicular mechanisms Post-testicular mechanisms

Varicocele and 3¢

cryptorchidism

Systemic
inflammation and
genital infections

Susceptible to % Hzoz
ROS-induced &

DNA strand breaks

1

caused by mhases DNA
fragmentation

g

Infertility impaired

= ART outcomes iy
FE RTG RQ U F genetic/birth defects Clinic

©2020

Cleveland




Taxa de Fragmentacdo do DNA espermatico

100 Gosalvez et al. J Reprod Biotechnol Fertil. 2015
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Sperrm DNA Fragmentation
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ORIGINAL ARTICLE | Sperm DNA fragmentation and
& A systematic review and meta-analysis to determine recurrent pregnancy loss: a
2 the effect of sperm DNA damage on in vitro systematic review and meta-a nalysis
& fertilization and intracytoplasmic sperm injection

outcome Dana B. McQueen, M.D., M.AS., John Zhang, Ph.D., and Jared C. R_obir\s, M.D.

of Reproductive Endocrinology and Infertility, Department of Obstetrics and Gynecology, Northwestern
University, Chicago, lllinois
Luke Simon'*, Armand Zini*', Alina Dyachenko?, Antonio Ciampi’, Douglas T Carrell'*4

Thereis suficienteevidence In the existing literature
suggesting thasperm/DNA/damage-has anegative effect
on clinical-pregnancy-and miscanriaigdowing IVFRand or
|CStreatment
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Mecanismos bioldgicos da
Fragmentacao do Espermatozoide

A ALTERACAO DA PROTAMINA
A APOPTOSE ABORTIVA

A ESTRESSE OXIDATIVO

Normal Cell Cell Attacked by ROS/Free Radicals Cell with Oxidative Stress

FERTGROUP | @ FERTILITY
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Translational Andrology and Urology, Vol 5, No 6 December 2016

Table 1 Sperm DINA fragmentation (SDF) testing methods

937

Principle

Advantage

Disadvantage

Test
AO test
AB staining
12]
CMAS3 staining
13]
‘ TB staining
%
» N
L
[4]
» TUNEL
3 |
SCSA
[6]
SCD or Halo test
‘. .
L]
7
SCGE or comet
assay
[8]

Metachromatic shift in fluorescence of
AO when bound to single strand (ss)DNA.
Uses fluorescent microscopy

Increased affinity of AB dye to loose
chromatin of sperm nucleus. Uses optical
microscopy

CMAS3 competitively binds to DNA
indirectly visualizing protamine deficient
DNA. Uses fluorescent microscopy

Increased affinity of TB to sperm DNA
phosphate residues. Uses optical
microscopy

Quantifies the enzymatic incorporation of
dUTP into DNA breaks. Gan be done using
both optical microscopy and fluorescent
microscopy. Uses optical microscopy,
fluorescent microscopy and flow cytometry

Measures the susceptibility of sperm DNA
to denaturation. The cytometric version of
AO test. Uses flow cytometry

Assess dispersion of DNA fragments after
denaturation. Uses optical or fluorescent
microscopy

Electrophoretic assessment of DNA
fragments of lysed DNA. Uses fluorescent
microscopy

Rapid, simple and
inexpensive

Rapid, simple and
inexpensive

Yields reliable
resulis as it is
strongly correlated
with other assays

Rapid, simple and
inexpensive

Sensitive, reliable
with minimal inter-
observer variability.
Can be performed
on few sperm

Reliable estimate
of the percentage
of DNA-damaged
sperm

Simple test

Can be done in very
low sperm count.

It is sensitive and
reproducible

Inter-laboratory variations
and lack of reproducibility

Inter-laboratory variations
and lack of reproducibility

Inter-observer variability

Inter-observer variability

Requires standardization
between laboratories

Requires the presence of
expensive instrumentation
(flow cytometer) and highly
skilled technicians

Inter-observer variability

Requires an experienced
observer. Inter-observer
variability

[1] Acridine orange (AQ) stains normal DNA fluoresces green; whereas denatured DNA fluoresces orange-red. [2] Aniline blue (AB) staining
showing sperm with fragmented DNA and normal sperm. [3] Chromomycin A3 (CMAS3) staining: protamine deficient spermatozoa appear
bright yellow; spermatozoa with normal protamine appear yellowish green. [4] Toulidine blue (TB) staining: normal sperm appear light blue and
sperm with DNA fragmentation appear violet. [5] Terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) assay fluorescent
activated cell sorting histogram showing percentage of SDF. [6] Sperm chromatin structure assay (SCSA): flow cytometric version of AO
staining. [7] Sperm chromatin dispersion (SCD) test: spermatozoa with different patterns of DNA dispersion; large-sized halo; medium-sized

halo [2]; very small- sized halo. [8] Comet images showing various levels of DNA damage.
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Review Article R |

The World Journal of
D arid 1 Mora Health 2010 Sep 3703y, 296.312 MEN’'s HEALTH ===
hitps:/‘doiorg/10.5534 wjmb. 190055

Male Oxidative Stress Infertility (MOSI): Proposed
Terminology and Clinical Practice Guidelines for
Management of Idiopathic Male Infertility

Ashok Agarwal'*", Neel Parekh™ ", Manesh Kurmar Panner Selvarm™, Ralf Henkel'*, Rupin Shah*-,

Sheryl T. Homa" -, Ranjith Ramasarny™", Edmund Ko™, Kelton Tremellen®, Sandro Esteves™' -,

Ahmad Majzoub™"'", Juan G. Alarez'* ", David K. Gardner'*", Channa N. Jayasena'™'""",

Jonathan W. Ramsay'*~, Chak-Lam Cho'®~, Ramadan Saleh'", Denny Sakkas™ ", James M. Hotaling"®,

Scott D, Lundy® -, Sarah Vij*", Joel Marmar® ", Jaime Gosalvez™"", Edmund Sabanegh®", Hyun Jun Park™** ",
Armand Zini**", Parviz Kavoussi® ', Sava Micic™ ", Ryan Smith™ ", Gian Maria Busetto™ -,

Mustafa Emre Bakircioglu™ -, Gerhard Haidl*", Giancarlo Balercia™ -, Nicolds Gamido Puchalt™™,

Moncef Ben-Khalifa™ ", Nicholas Tadros™ ", Jackson Kirkman-Browne™**, Sergey Moskovisev®™ -,

Xuefeng Huang™ ", Edson Borges ", Daniel Franken*", Matan Bar-Chama*' ", Yoshiharu Morimota® ",
Kazuhisa Tomita™ ", Vasan Satya Srini**", Willem Ombelet****", Elisabetta Baldi**-', Monica Muratori*"",
Yasushi Yurnura®™ ', Sandro La Vignera**", Raghavender Kosgi™", Marlon P. Martinez™"", Donald P. Evenson™",
Daniel Suslik Zylbersztejn™ -, Matheus Roque™ ', Marcello Cocuzza™ ', Marcelo Vieira™ ", Assaf Ben-Meir® -,
Raoul Orvieto™* ", Eliahu Levitas™ ", Amir Wiser™® ", Mohamed Arafa®", Vineet Malhotra® ",

Sijo Joseph Parekattil®* ', Haitham Ebardisi**~, Luiz Carvalho®***", Rima Dada™ ", Christophe Sifer” -,

Pankaj Talwar™-, Ahmet Gudeloglu™", Ahmed M.A. Mahmoud™ ", Khaled Terras™ ", Chadi Yazheck™ ",
Bojanic Mebojsa™ ", Damayanthi Durairajanayagam™ -, Ajina Mounir™, Linda G. Kahn™", Saradha Baskaran'",
Rishrna Dhillon Pai*' ', Donatella Paoli®, Kristian Leisegang™ -, Mohamed-Reza Moein™ -, Sonia Malik® ",
Onder Yarnan™ ", Luna Samanta™ -, Fouad Bayanre™ ", Sunil K. Jindal™", Muammer Kendirci™ -, Baris Altay™ ",
Dragoljub Peronvic™ ", Avi Harlev™
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Male Infertility

186 Million infertile couples
Rutstein and Shah
(World Health Organization, 2004) [9]

Agarwal et al J' l

(Reprod Biol Endocrinol
2015;13:37) [10]

Jarow et al
(American Urological
Association, 2011) [63] 5q¢, 30% 20%

Male factor infertility (50%)

93 million

Fig. 2. Worldwide incidence of MOSI in infertile men. *National Institutes of Health (NIH) (https://www.nichd.nih.gov/health/topics/menshealth/
conditioninfo/infertility) [61], Agarwal et al (2014) [62], Jarow et al (2011) [63].
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Male Infertility

186 Million infertile couples
Rutstein and Shah
(World Health Organization, 2004) [9]

Agarwal et al J' l

(Reprod Biol Endocrinol
2015;13:37) [10]

Oxidative stress:
30%=40%
N Known or unexplained 18.6
4 causes (50%) 46.5 million Million
Agarwal et al

(World J Mens Health
2014;32:1-17) [62]

a

NIH

Jarow et al

%

Idiopathic (50%)
" 46.5 million

(American Urological
Assaociation, 2011) [63] Ko et al
(Fertil Steril

2014;102:1518-2) [60]

Wagner et al
(Arab J Urol 37.2
2017;16:35-43) [30] Million

50% 30% 20%

Oxidative stress: 80%

Male factor infertility (50%)

93 million

Fig. 2. Worldwide incidence of MOSI in infertile men. *National Institutes of Health (NIH) (https://www.nichd.nih.gov/health/topics/menshealth/
conditioninfo/infertility) [61], Agarwal et al (2014) [62], Jarow et al (2011) [63].
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A Global Survey of Reproductive Specialists to
Determine the Clinical Utility of Oxidative Stress
Testing and Antioxidant Use in Male Infertility

FERTGROUP | ) FERTILI

Do you test your
patients for seminal
oxidative stress?

Bl Yes
B No
_ Continent Training in male
700 infertility
600 -
2
@ 500
o
2
400 -
o
© 300
[<M]
E
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z
100
0 -
>
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‘,‘_\

Fig. 4. Oxidative stress testing based on the geographic origin of the
participants and training in male infertility.
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ORIGINAL ARTICLE

'm Biology

A systematic review and meta-analysis to determine
the effect of sperm DNA damage on in vitro

& fertilization and intracytoplasmic sperm injection

outcome

Luke Simon'’, Armand Zini*', Alina Dyachenko?, Antonio Ciampi?, Douglas T Carrell'**

Table 3: Meta-analysis summary: Overall and subgroup odds ratios of studies on sperm DNA damage and pregnancy

Effect Number Fixed effects model Random effects model
of studies
OR (95% Cl) P OR (95% Cl) P

Overall effect 56 1.68 (1.49-1.89) 0.0000* 1.84 (1.5-2.27) <0.0001*
sperm DNA damage assays

SC3A 23 1.18(0.96-1.44) 0.1115 1.22 (0.93-1.61) 0.1522

TUNEL 18 2.18(1.75-2.72) 0.0000* 2.22 (1.61-3.05) <0.0001*

Comet 7 3.34 (2.32-4.82) 0.0000* 3.56 (1.78-7.09) 0.0003*

sSCD 8 1.51 (1.18-1.92) 0.0011% 1.98 (1.19-3.3) 0.0086
Types of assisted treatment

IVF 16 1.65(1.34-2.04) 0.0000* 1.92(1.33-2.77) 0.0005%

ICSI 24 1.31 (1.08-1.59) 0.0068*% 1.49(1.11-2.01) 0.0075*

Mixed 16 2.37 (1.89-2.97) 0.0000* 2.32 (1.54-3.5) 0.0001%

Asian Journal of Andrology (2017) 19, 80-90
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Sperm DNA fragmentation and
recurrent pregnancy loss: a _
systematic review and meta-analysis

Dana B. McQueen, M.D., M.A.S., John Zhang, Ph.D., and Jared C. Robins, M.D.

Division of Reproductive Endocrinology and Infertility, Department of Obstetrics and Gynecology, Northwestern
University, Chicago, lllinois

Recurrent Pregnancy Loss Fertile Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI 1V, Random, 95% CI
Absalan 2012 23.3 1.1 30 11.6 0.5 30 7.9% 11.70[11.27, 12.13] L]
Bareh 2016 36.8 2.7 26 9.4 2.7 31 7.9% 27.40[25.99, 28.81] -
Bhattachara 2008 18.1 16.1 74 6.4 3.6 65 7.6% 11.70[7.93, 15.47] —
Brahem 2011 32.2 6.1 31 10.2 2.1 20 7.8% 22.00[19.66, 24.34] -
Carrell 2003 38.3 4.2 21 11.9 1 26 7.8% 26.40[24.56, 28.24] -
Coughlan 2014 10.9 1.9 16 7.2 3.7 7 7.7% 3.70[0.81, 6.59] -
Esquerre-Lamare 2018 6.8 5.6 33 6.6 5.5 27 7.7% 0.20 [-2.62, 3.02] -
Imam 2011 23.4 9.9 20 13.9 5.4 20 7.3% 9.50 [4.56, 14.44] I
Kumar 2012 28.1 5 45 21.8 4.8 20 7.8% 6.30 [3.74, 8.86] -
Ribas 2012 19.3 6.1 20 12.2 4.6 25 7.7% 7.10 [3.88, 10.32] —
Ruixue 2013 25.6 11.5 68 20 7.7 63 7.6% 5.60[2.27, 8.93] -
Zhang 2012 15.2 6.4 111 13.9 4.4 30 7.8% 1.30 [-0.67, 3.27] ==
Zidi-Jrah 2016 17.1 9.3 22 11.8 5.7 20 7.4% 5.30[0.68, 9.92] —
Total (95% CI) 517 384 100.0% 10.70 [5.82, 15.58] <o

t — —— —af = 12 (P < 0.00001); I*> = 99% I i

-50 -25 0 25 50

Test for overall effect: Z = 4.30 (P < 0.0001) Favors [control] Favors [RPL]

Primary outcome in overall analysis.
McQueen. Sperm DNA fragmentation and RFL. Fertil Steril 2019. Fertility and Sterility® Vol. 112, No. 1, July 2019
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Recurrent pregnancy loss as 2 or more losses

RectrremiPregierreytoss Fertile Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Bareh 2016 36.8 2.7 26 9.4 2.7 31 16.9% 27.40[25.99, 28.81] -
Bhattachara 18.1 16.1 74 6.4 3.6 65 16.5% 11.70([7.93, 15.47] -
Brahem 2011 32.2 6.1 31 10.2 2.1 20 16.8% 22.00[19.66, 24.34] -
Ribas 2012 19.3 6.1 20 122 4.6 25 16.6% 7.10 [3.88, 10.32] -
Zhang 2012 15.2 6.4 111 13.9 4.4 30 16.8% 1.30 [-0.67, 3.27] -
Zidi-Jrah 2016 17.1 9.3 22 11.8 5.7 20 16.4% 5.30[0.68, 9.92] ——
Total (95% CI) 284 191 100.0% 12.51 [2.14, 22.89] -
Heterogeneity: Tau? = 165.76; Chi’> = 538.60, df = 5 (P < 0.00001); I> = 99% } i ' ;
Test for overall effect: Z = 2.36 (P = 0.02) >0 ~25 0 25 >0
Favors [control] Favors [RPL]
Recurrent pregnancy loss as 3 or more losses
Recurrent Pregmancy toss Fertile Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Absalan 2012 23.3 1.1 30 11.6 0.5 30 14.8% 11.70[11.27,12.13] u
Carrell 2003 38.3 4.2 21 11.9 1 26 14.6% 26.40[24.56, 28.24] -
Coughlan 2014 10.9 1.9 16 7.2 3.7 7 14.3% 3.70[0.81, 6.59] -
Esquerre-Lamare 2018 6.8 5.6 33 6.6 5.5 27  14.3% 0.20 [-2.62, 3.02] T
Imam 2011 23.4 9.9 20 139 5.4 20 13.4% 9.50 [4.56, 14.44] —
Kumar 2012 28.1 5 45 21.8 4.8 20 14.4% 6.30 [3.74, 8.86] -
Ruixue 2013 25.6 11.5 68 20 7.7 63 14.1% 5.60 [2.27, 8.93] =
Total (95% CI) 233 193 100.0% 9.12 [3.16, 15.08] <>
Heterogeneity: Tau’ = 62.49: Chi’ = 369.78 _df = 6 (P < 0.00001); I> = 98% =_50 _55 S 215 50’

Test for overall effect: Z = 3.00 (P = 0.003)

Subgroup analysis by definition of recurrent pregnancy loss (RPL).

McQueen. Sperm DNA fragmentation and RPL. Fertil Steril 2019.

FERTGROUP | @ FERTILITY
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A fragmentacao do DNA
pode interferir na
velocidade e no padrao

das divisdes celulares




Morphokinetic parameter
comparison hetween embryos from
couples with high or low sperm DNA
fragmentation index

Amanda Souza Setti, M.Sc.,>® Daniela Paes de Almeida Ferreira Braga, Ph.D.,*® Patricia Guilherme, M.Sc.,?
Rodrigo Provenza, B.Sc.,® Assumpto laconelli Jr., M.D.,>® and Edson Borges Jr., Ph.D.2?

? Fertility Medical Group, Av. Brigadeiro Luis Antonio, Sao Paulo, Brazil; and b Sapientiae Institute — Centro de Estudos e
Pesquisa em Reproducao Humana Assistida, Rua Vieira Maciel, Sao Paulo, Brazil

F&S Science (2021), doi: https://doi.org/10.1016/j.xfss.2021.10.001

9118 patients, 978 zygotes, ICSI cycles, idiopathic male factor
QMorphokinetic markers: time to pronucleus, appearance and disappearance ( tPNa
and tPNf), time to two (t2), three (t3), four (t4),five (t5), six (t6), seven (t7), and eight
cells (t8), and time of onset ( tSB) and blastulation (tB).
©Low (<30%) or high (0O30%) DFI (sperm DNA fragi
QMixed generalized linear models adjusted for potential confounders, followed by

post hoc Bonferroni test
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Table 2. Results from multivariate linear regression analysis followed by Bonferroni post hoc for the comparison of
embryo morphokinetics between DFI groups (n=978)
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Morphokinetic markers
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Use of testicular sperm in
nonazoospermic males

Akanksha Mehta, M.D.,2 Sandro C. Esteves, M.D.,°“? Peter N. Schlegel, M.D.,® Craig I. Niederberger, M.D.,f
Mark Sigman, M.D.,° Armand Zini, M.D.," and Robert E. Brannigan, M.D." oL 109n0. 6/1UNE 2018

PRO: Emerging body of CON: First do no harm—

evidence supports use of more data is needed

testicular sperm for before adapting use of %
: . testicular sperm in

nonazoospermic males in nonazoospermic male

several clinical settings

Con 1. Craig |. Nieder-

Pro 1. Akanksha Mehta, berger, M.D., Fertile Bat-
M.D., Fertile Battle Team tle Team Leader
Leader

: Con 2. Mark Sigman, M.D.
Pro 2. Peter N. Schlegel,

M.D. Elevated Levels of
Ejaculated Sperm DNA

Elevated Levels of Damage: The Case Against

Ejaculated Sperm DNA Use of Testicular Sperm

Damage: The Case for Use

of Testicular Sperm Con 3. Armand Zini, M.D.

Pro 3. Sandro C. Esteves, Recurrent IVF Failure and

M.D. Recurrent Pregnancy Loss:
_ The Case Against Use of

Recurrent IVF Failure and Testicular Sperm

Recurrent Pregnancy Loss:

FERTGROUP | @ FERTILITY The Case for Use of

Testicular Sperm



Use of testicular sperm in
nonazoospermic males

Pro 3. Sandro C. Esteves,
M.D.

Recurrent IVF Failure and
Recurrent Pregnancy Loss:
The Case for Use of
Testicular Sperm

A justified objection to the use
of testicular sperm in non-
azoospermic men has been the
potential for surgical complica-

Pro 2. Peter N. Schlegel,
M.D.

Elevated Levels of
Ejaculated Sperm DNA
Damage: The Case for Use
of Testicular Sperm

A valid critique of the existing
studies cvaluating the use of
testicular sperm in couples with
severe male factor infertility,

foeo o3l oo loed o WATA

Fertility
and Sterility.

Con 3. Armand Zini, M.D.

Recurrent IVF Failure and
Recurrent Pregnancy Loss:
The Case Against Use of
Testicular Sperm

The causes of recurrent IVF
failure, recurrent implantation
failure (RIF) and recurrent preg-
nancy loss (RPL) remain poorly
clucidated, but these conditions

Con 2. Mark Sigman, M.D.

Elevated Levels of
Ejaculated Sperm DNA
Damage: The Case Against
Use of Testicular Sperm

In men with sperm in the semen,
what justifies performing a surgi-
cal procedure to obtain sperm?
Those that advocate for this often
select cases based on elevated SDF

w winsilatad coarvn Tha avdn

PRO: Emerging body of
evidence supports use of
testicular sperm for
nonazoospermic males in
several clinical settings

Pro 1. Akanksha Mehta,
M.D., Fertile Battle Team
Leader

Rationale for Use of
Testicular Sperm in

VOL. 109 NO. 6/JUNE 2018
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CON: First do no harm—
more data is needed
before adapting use of
testicular sperm in
nonazoospermic male

Con 1. Craig I. Nieder-
berger, M.D., Fertile Bat-
tle Team Leader

Rationale Against Use of
Testicular Sperm in




Use of testicular sperm in  eniity i ®

nonazoospermic males

Pro 2. Peter N. Schlegel,
M.D.

Elevated Levels of
Ejaculated Sperm DNA
Damage: The Case for Use
of Testicular Sperm

A valid critique of the existing
studies cvaluating the use of
testicular sperm in couples with
severe male factor infertility,
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PRO: Emerging body of
evidence supports use of
testicular sperm for
nonazoospermic males in
several clinical settings
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Human Reproduction, Vol.32, No.l pp. 7-13, 2017
Advanced Access publication on November 5,2016  doi:10.1093/humrep/dew276

human
reproduction

Use of testicular sperm for ICSI
in oligozoospermic couples: how far

should we go?

Armand Zini'"*, Phil V. Bach?, Ahmad H. Al-Malki', and Peter
N. Schlegel?

A Clinicians should balance these risks  prior to the
recommendation of TSR -ICSI on the result of a semen

analysis or sperm DNA test alone.

A The use of TSR -ICSI in the absence of specific sperm DNA
defects is still experimental

FERTGROUP | @ FERTILITY



EUROPEAN UROLOGY FOCUS 4 (2018) 299-300

available at www.sciencedirect.com OPEAN
journal homepage: www.europeanurology.com/eufocus UROLOGY F(

ICUS

Point of Focus Debate: Con

Should A Couple with Failed In Vitro Fertilization/Intracytoplas-
mic Sperm Injection and Increased Sperm DNA Fragmentation Use
Testicular Sperm for the Next Cycle?

Joshua A. Halpern, Peter N. Schlegel

Department of Urology, Weill Cornell Medicine, New York, NY, USA

© Only imexeeptional-dircumstances:es would testicular sperm retrieval
be considered, after counseling the patient regarding risks both
known and unknown.

Q Immediate sperm retrieval in such a setting without further patient
evaluation is clinicatly/ ynappropriate:te.

FERTGROUP | @ FERTILITY
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Testicular versus ejaculated spermatozoa il
for ICSI in patients without azoospermia:
A systematic review

BIOGRAPHY

Hatem Awaga is Assistant Lecturer in Obstetrics and Gynecology at Sohag Faculty of
Medicine, Egypt and PhD and fellowship student in the Unit of Human Reproduction,
Aristotle University of Thessaloniki, Greece. He received his medical degree in 2007 and
his MSc in 2012 from the Sohag Faculty of Medicine.

Hatem A Awaga'?, Julia K Bosdou?, Dimitrios G Goulis?, Katerina
Chatzimeletiou?, Mohamed Salem’, Salah Roshdy', Grigoris Grimbizis?,
Basil C Tarlatzis?, Efstratios M Kolibianakis?"

TABLE 3 CLINICAL PREGNANCY AND LIVE BIRTH IN THE TESTICULAR AND EJACULATED SPERMATOZOA GROUPS.

High DFIl only High DFI and Isolated Asthenozoospermia with or
Pabuccu et al. (2016) oligozoospermia asthenozoospermia without teratozoospermia
Esteves et al. (2015) Al-Malki et al. (2017) Kahraman et al. (1996)
Clinical pregnancy NR NR RR: 1.09, 95% CI: 0.56 to 2.14 RR: 2.85, 95% CI: 0.76 to 10.69
Live birth RR: 2.36, 95% Cl: 0.98 to 5.68 RR: 175, 95% Cl: 114 to 2.70 NR NR

Cl = confidence interval; DFI = DNA fragmentation index; NR = not reported; RR = relative risk.

Ha evidénciasdimitatas-e de-baixa qualidade:de que
sugerem que uma maior probabilidade de gravidez
pode ser esperada usando espermatozoides
testiculares e nao ejaculados, apenas em homens

FERTGROUP | O FERTILITY com alto DFI e oligozoospermia
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Testicular versus ejaculated spermatozoa
for ICSI in patients without azoospermia:
A systematic review

BIOGRAPHY

Hatem Awaga is Assistant Lecturer in Obstetrics and Gynecology at Sohag Faculty of
Medicine, Egypt and PhD and fellowship student in the Unit of Human Reproduction,
Aristotle University of Thessaloniki, Greece. He received his medical degree in 2007 and
his MSc in 2012 from the Sohag Faculty of Medicine.

Hatem A Awaga'?, Julia K Bosdou?, Dimitrios G Goulis?, Katerina
Chatzimeletiou?, Mohamed Salem’, Salah Roshdy', Grigoris Grimbizis?,
Basil C Tarlatzis?, Efstratios M Kolibianakis®

O valor da revisdo sistematica € que ela mostra claramente
que nde ha base para: a aplicagdoo clinica: de rotinas do TESE
em homenss sem azeespermiaa e, como tal, esta intervencao,
gque também aumenta o custo geral do tratamento, deve ser
cenfinadda a um ambiénté: de pesquisa:.

FERTGROUP | @ FERTILITY



ORIGINAL ARTICLES: ANDROLOGY

Testicular sperm extraction vs.
ejaculated sperm use for
nonazoospermic male

fa Cto I i nfe rti I ity Fertility and Sterility® Vol. 116, No. 4, October 2021

https://doi.org/10.1016/j.fertnstert.2021.05.087

Lauren M. Kendall Rauchfuss, M.D.,? Tana Kim, M.D.,? Jessica L. Bleess, PA-C,> Matthew J. Ziegelmann, M.D.,°
and Chandra C. Shenoy, M.D.*

2 Department of Obstetrics and Gynecology and ® Department of Urology, Mayo Clinic, Rochester, Minnesota

© Pacientes com infertilidade por fator masculino e
oligozoospermia nde melhararant os resultadoss de ICSI com o
uso de TESE em comparagdoo comm espenmatozoloe'c ejaculaaoo

ejactlzaoo.
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Use of testicular versus ejaculated
sperm for intracytoplasmic sperm
Injection among men with
cryptozoospermia: a meta-analysis

Nikita Abhyankar, M.B.ChB.,® Martin Kathrins, M.D.,® and Craig Niederberger, M.D ®

® Department of Urology, University of lllinois at Chicago, Chicago, Illinois; and ® Division of Urology, Brigham and Women's
Hospital, Boston, Massachusetts

Fertility and Sterility® Vol. 105, No. 6, June 2016 @2B2/$36.00
http://dx.doi.org/10.1016/j.fertnstert.2016.02.013

© 5 estudos para gestacdo
© 227 pacientes
© 4.598 ovdcitos injetados

Study Ejaculated Testicular Weight Risk Ratio
Sperm sperm M-H, Random, Risk Ratio
95% CI M-H, Random, 95% CI
Events Total | Events | Total -

Ben- Ami 2013 8 68 17 48 33.0% 0.3310.16, 071] T+
Bendikson 2008 9 27 5 21 30.0% 1.40 [0.55, 3.56] . -

Hauser 2011 4 34 9 59 272% | 0.77[0.26, 2.32] )
Weissman 2008 0 13 2 2 9.8% 0.04 [0.00, 0.68]
Total (95% CI) 142 130 100% 0.53 [0.19, 1.42] |

Total events 21 33 0.301 0 1 1 130 1 6 5

=3 > =67% Favours [testicular] Favours [ejaculated)

Test for overall effect Z=1.26, (P=.21)

Forest plot demonstrating relative risk Tor pregnancy rates (PRs) with intracytoplasmic sperm injection (ICSI) when using testicular or ejaculated
sperm from men with cryptozoospermia.

Abhyankar. ICSI sperm source in cryptozoospermia. Fertil Steril 2016.
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Use of testicular versus ejaculated
sperm for intracytoplasmic sperm
Injection among men with
cryptozoospermia: a meta-analysis

Nikita Abhyankar, M.B.ChB.,® Martin Kathrins, M.D.,® and Craig Niederberger, M.D ®

® Department of Urology, University of lllinois at Chicago, Chicago, Illinois; and ® Division of Urology, Brigham and Women's
Hospital, Boston, Massachusetts

Fertility and Sterility® Vol. 105, No. 6, June 2016 @2B2/$36.00
http://dx.doi.org/10.1016/j.fertnstert.2016.02.013

© Nossa meta -analise conclui que nae ha diferencas:s

na taxandeé-fertilizacdo e gestacia pararomens comcom
criptozoospenmiaia ao usar espermatozoide ejaculado versus

testicular.

© A literatura existente nae apoaia: uma, recomenadacdo parahomens comorn
criptozoospenmiaia de usatrespermatozoldetesticularém vez ade- de

ejaculadoo para ICSI.
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© 2 estudos para abortamento

© 4 estudos para take home baby
© 331 pacientes

© 479 ciclos ICSI

FERTGROUP | @ FERTILITY

53



