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Global fertility in 204 countries and territories, 1950-2021,
with forecasts to 2100: a comprehensive demographic
analysis for the Global Burden of Disease Study 2021
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Figure 1: TFR, globally and by GBD super-region, 1950-2100
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The dashed horizontal line indicates replacement TFR (2-1), and the dashed vertical line indicates the year 2022
(the first forecast year). GBD=Global Burden of Diseases, Injuries, and Risk Factors Study. TFR=total fertility rate.
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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.
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Physiol Rev 96: 55-37, 2016
Published November 18, 2015; doi:10.1152 /physrev.00017.2015

MALE REPRODUCTIVE DISORDERS AND FERTILITY
TRENDS: INFLUENCES OF ENVIRONMENT AND

GENETIC SUSCEPTIBILITY

Niels E. Skakkebaek, Ewa Rajpert-De Meyts, Germaine M. Buck Louis, Jorma Toppari,
Anna-Maria Andersson, Michael L. Eisenberg, Tina Kold Jensen, Niels Jargensen,
Shanna H. Swan, Katherine J. Sapra, Seren Ziebe, Laerke Priskorn, and Anders Juul
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FIGURE 7. Incidence of cryptorchidism at birth on the basis of
prospective clinical studies from the 1950s to the 2000s in Den-
mark, Finland, and United Kingdom. The data points are marked on

the year of the publication of the study which represents the preced-
ing incidence rate (3, 4/, 61, 184, 377).
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FIGURE 8. Recent changes in male pubertal timing. Testicular
volume was >3 ml. [From Mouritsen et al. (293].]
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FIGURE 4. Trends in testicular cancer; age-standardized [(world) incidence (regional or national], all ages.
[Modified from Znaor et al. (48 1). Courtesy of Dr. Arinana Znaor and statistician Mathieu Laversanne, M.Sc.,
WWHO, International Agency for Research in Cancer (IARC), Lyon, France.]
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Decline in sperm count in European
men during the past 50 years

Human and Experimental Toxicology

P Sengupta'?, E Borges Jr’, S Dutta® and E Krajewska-Kulak?

© The Author(s) 2017
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Figure |. Temporal decline in sperm concentration
(> 10°/ml) from 1965 to 2015, bubble size corresponds to
the number of men in the study.

A time dependent
decline in sperm
concentration was
observed from
1965 to 2015
(r=0.307, p=0.02)
An overall 32.5%
decrease in mean
sperm
concentration




GRAPHICAL ABSTRACT

Sperm count is declining at an accelerated pace globally
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Sperm count is declining at an accelerated pace globally.

Human Reproduction Update, Yol.29, No.2, pp. 157-176, 2023
FERTGROUP | O FERTILITY Advance Access Publication on November |5, 2022 https://doi.org/10.1093/humupd/dmac035
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Contribui¢do do SEMEN na fertiliza¢do e divisio embriondria

Plasma seminal - vesiculas extracelulares:
epididimossomos e prostatossomos, com
influéncia na gametogénese, fertilizacao,
embriogénese e receptividade endometrial

e Espermatogénese: material genético e influéncia
epigenética (histonas/protaminas)

e Centriolos: divisao embrionaria

e Fertilizagéo: PLC zeta 4
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Mecanismos do “efeito paterno” no desenvolvimento
embrionario pré-implantacional

EFEITO PATERNO PRECOCE:
e anormalidades do centriolo e da ativacao ovocitaria

© fecundagio e divisdo embrionaria inicial
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Mecanismos do “efeito paterno” no desenvolvimento
embrionario pré-implantacional

EFEITO PATERNO TARDIO:
e relacionado com a fragmentacao do DNA espermatico

ediviséo embrionaria tardia

© implantagio
© desenvolvimento embrionario / fetal

FERTGROUP | @ FERTILITY



Qualidade do Espermatozoide
X
Chances de Sucesso
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Qualidade seminal e resultados de T.R.A.
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Consequéncias da Alteracao Espermatica

© menores taxas de fertilizagao

© desenvolvimento embrionario inadequado
© maiores taxas de aborto

© piores condicdes perinatais

© maior incidéncia de doencas epigenéticas
© maiores taxas de malformacdes...

Slama et al, 2005, Nybo Anderson et al, 2004, Bille et al, 2005, Nieschlag et al, 2004, Tesarik et al,
2006, Wyrobek et al, 2006, Borini et al, 2007. Middelburg et al, 2008 ...
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Influéncia da qualidade do espermatozoide ejaculado nos resultados de

|ICSI|-JBRA, 5: 22-26, 2001
Borges Jr. E., et al

<1x10%/ml motilidade sem fator masculino P
<10%

Ciclos / pacientes 105 / 82 184/141

Fertilizacdo Normal (2PN) 628 (36,0%) 1256 (67,8%) 0,014
Oocitos ndo-fertilizados 942 (54,1%)* 362 (19,6%) 0,025
Bons embrides 44,5% 87.1% 0,029
Gestacdao / ciclo 31,4% 29,9% 0,216
Gestacdo/ paciente 40,8% 38,9% 0,067
Abortamento 43,5% (10/33) 25,4 % (14/55) 0,012

* ldade materna £ 35 anos € Numero de ovocitos recuperados = 4
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© Definicdo: TMSC = volume x conc/ml x % A+B/ 100%
© 518 ciclos de ICSI
© TMSC normal: > 20 milhdes
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Table 4 Comparison of ICSI outcomes between normal and abnormal
TMSC groups

Variables Normal TMSC Abnormal TMSC  p-value
group (n = 328) group (n = 190)

Paternal age (year-old) 374 + 4.8 38.1 £ 6.1 0.187
Maternal age (year-old) 354 + 3.9 33.5 £ 4.0 <0.001
Number of aspirated follicles 17.8 £ 9.7 20.8 = 11.2 0.002
Number of obtained oocytes 12.7 + 7.2 15.1 + 8.1 0.001
Number of mature oocytes 9.7 £ 5.5 11.2 £ 6.2 0.003
Number of injected oocytes 9.4 + 4.3 10.2 + 4.9 0.067
Fertilization rate (%) 84.9 + 14.4 81.1 £ 15.8 0.016
Number of obtained embryos 8.2 + 3.8 8.7 £ 4.4 0.204
Number of transferred embryos 2.2 + 0.6 2.2 £ 0.5 0.469
Implantation rate (%) 25.1 + 36.0 25.8 + 35.2 0.832
Pregnancy rate (%) 134/328 (40.9) 94/190 (49.5) 0.060
Miscarriage rate (%) 29/162 (17.9) 23/78 (29.5) 0.041

SD, standard deviation; TMSC: total motile sperm count.
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Table 5 Linear and binary regression analysis results for the influences of
TMSC and WHO cut-off values on ICSI outcome

Variables Method OR or RC Cl or R? p-value
[Fertilization rate ] Concentration 3.994 1.4% 0.015
Motility 0.097 0.0% 0.957
Progressive motility 2.299 0.5% 0.163
Morphology 8735 0.9% 0047
TMSC 3.784 1.5% 0.013
Normal TMS5C —0.253 0. 1% 0.592
Formation of Concentration 1.64 1.09-2.46 0.018
high-quality Motility 1.34 0.85-2.12 0.208
zygotes on D1 Progressive motility 1.22 0.80-1.85 0.355
_Morphology 089 065122 0441
TMSC 1.13 1.01-1.28 0.049
Normal TMSC 0.99 0.9/-1.02 0.629
Formation of Concentration 0.93 0.76-1.09 0.101
high-quality Motility 0.91 0.79-1.06 0.222
embryos on D2 Progressive motility 1.06 0.92-1.22 0.420
I\/Inrlnhnlngy 024 060 118 0314
TMSC 1.18 1.03-1.35 0.013
Normal TMSC 0.97 0.94-1.01 0.098
Formation of Concentration 0.91 0.79-1.06 0.229
high-quality Motility 0.93 0.79-1.09 0.379
embryos on D3 Progressive motility 1.00 0.85-1.17 0.969
Morphology 1.18 0.83-1.67 0.354
TMSC 1.12 1.07-1.29 0.037
Normar 1vIsC U998 U.95-1.02 U319
Formation of Concentration 1.11 0.97-1.27 0.116
blastocyst Motility 1.03 0.90-1.19 0.660
on D5 Progressive motility 0.91 0.70-1.23 0.303
I\/Inrlnhnlngy 113 O R3 1 58 0427
FERTGROUP | () FERT TMSC 1.16 1.04-1.26  0.011

Normal TMS5C 1.00 0.9/-1.04 0.802
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Blastocyst
expansion

grade on D5

Implantation rate

Pregnancy

Miscarriage

Concentration 0.83 0.66-1.05 0.120
Motility 1.01 0.79-1.29 0.948
Progressive motility 1.08 0.85-1.38 0.533
Morphology 0.99 0.57-1.71 0.962
TMSC 1.27 1.01-1.60 _ 0.042]
Normal TMSC 1.03 0.98-1.07 0.287
Concentration 2.387 0.1% 0.492
Motility —2.916 0.1% 0.453
Progressive motility —1.754 0.0% 0.616
Morphology 6.084 0.0% 0.502
TMSC —0.688 0.0% 0.833
Normal TMSC 1.705 1.0% 0.222
Concentration 0.71 0.49-1.05 0.083
Motility 0.77 0.50-1.19 0.242
Progressive motility 0.72 0.49-1.05 0.089
Morphology 217 0.78-6.07 0.132
TMSC 1.40 0.98-2.01 0.066
Normal TMSC 0.94 0.86-1.03 0.200
Concentration 0.57 0.30-1.08 0.089
Motility 1.32 0.61-2.85 0.478
Progressive motility 1.05 0.54-2.05 0.886
Morphology 0.84 0.17-4.08 0.826
TMSC 0.52 0.28-0.90 0.045
Normal TMSC 1.12 0.91-1.26 0.084

Cl, confidence interval; OR, odds ratio; RC, regression coefficient; TMSC, total

motile sperm count; WHO, World Health Oraanization.




Use of suboptimal sperm increases
the risk of aneuploidy of the sex
chromosomes Iin preimplantation
blastocyst embryos

Alison Coates, B.Sc.,>® John S. Hesla, M.D.,2 Amanda Hurliman, M.D.,® Breanne Coate, B.S.,®
Elizabeth Holmes, M.S.,® Rebecca Matthews, Ph.D.,® Emily L. Mounts, M.S.,? Kara J. Turner, Ph.D.P
Alan R. Thornhill, Ph.D.,”¢ and Darren K. Griffin, D.Sc.?

e A infertilidade masculina grave esta associada a um aumento significativo na
ocorréncia de anormalidades dos cromossomos sexuais em blastocistos, em
comparacao com embrides derivados de amostras de sémen normais.

e As taxas de aneuploidia em embrides derivados de sémens com parametros

normais nao foram significativamente diferentes se ICSI ou inseminacédo padréo foi
usada para obter a fertilizacao.
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ORIGINAL ARTICLE: ANDROLOGY @
CrossMark

Effect of the male factor on the
clinical outcome of intracytoplasmic
sperm injection combined with
preimplantation aneuploidy testing:
observational longitudinal cohort
study of 1,219 consecutive cycles

sella M zilli, MD ® Danilo Cimado omo, M.Sc., A\brt Vaiarelli, MD 4 Antonio Capalbo, Ph.D.,°
L D PhD Erminia Alvi gg MS f Ludov PhD C rlo Foresta, M.D.,"
Fran Lmbd MD Andre MD HrmaT naye, M.D. C rlo Alvi gg M.D.,
LauraR , M.Sc. dF\pp M Ub \d M.D.P

VOL 108 NO. 6 /DECEMBER 2017

Q O fator masculino grave prejudica a competéncia embrionaria precoce
em termos de taxa de fertilizagéo e potencial de desenvolvimento.
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Journal of Assisted Reproduction and Genetics (2019) 36:2047-2055
https://doi.org/10.1007/s10815-019-01584-w

ASSISTED REPRODUCTION TECHNOLOGIES

Ché.ék'for
Male factor infertility impacts the rate of mosaic blastocysts in cycles "%
of preimplantation genetic testing for aneuploidy

Nicoletta Tarozzi' - Marco Nadalini' - Cristina Lagalla' - Giovanni Coticchio' @ - Carlotta Zaca' - Andrea Borini'

Taxa significativamente maior taxa de blastocistos em mosaico foi observada no grupo MF (3,6% vs.
0,5%, respectivamente; P = 0,03).

Taxa significativamente maior de blastocistos em mosaico foi observada no grupo SMF (7,7% e 1,8%,
respectivamente; P = 0,008).

FERTGROUP | @ FERTILITY



e
/W FERTILITY

dados nao publicados
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Table 1. Comparison of cycle characteristics and clinical outcomes between |CSI cycles with

Mormal Sperm Parameters, Male Factor Infertility (<= 20M sptz /mL), and Severe Male Factor

Infertility (< 1M sptz /mL) .

Mormal sperm Male factor Severe male P
Variable
parameters infertility factor infertility
Cycles 2583 795 300
n=3678
Female age (years) 331+38 333+24 338+28 0.451
Male age (years) 375456 +£05 3rarox04 37.490+£0.2 0473
Retreved cocytes (n) 112112 174+£10 178246 0.384
Fertilization (%) 895+84 89823 88028 0.475
High quality embryos rate (%) 318+ 10e 27 1+240b 249+ 30 <0.001
Blastocyst formation (%) 433144 443 +44 385+38 0.263
Implantation rate 404 +£(.8e 336 +0.5¢0 265+10¢ < 0.001
Pregnancy Rate 47 0+ 5.8 440 + 2 hab A50+7. 30 0.045
Miscammage Rate 8.4 +68s 103257 124+84 0.351

Mate: Values are means # standard emors. a#bdc
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dados nao publicados Table 2. Incidence of euploidy among 1C51 cycles with Normal Sperm Parameters, Male Factor

Infertility (< 20M sptz /mL), and Severe Male Factor Infertility (<= 1M sptz /mL) .

Normal sperm Male factor Severe male p
Variable
parameters infertility factor infertility
Cycles 540 198 75
n=813
Biopsied Embryos 1,140 270 120
Euploidy rate T1.0+17 1= 50.2 + 35 4=k 440+ 640 0.035

71

44

ER G O U | O F E T I L I TY Normal sperm parameters Male factor infertility Severe male factor infertility



TUBULO SEMINIFERO
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Espermatogénese

A espermatogénese ocorre dentro
dos tubulos seminiferos
testiculares de forma gradual,
exigindo estimulos autdcrinos,
paracrinos e endocrinos que sao
controlados pelas a¢oes do FSH e
do LH.

Figure from: Ivell R et al. Front Endocrinol. 2014;5:6.
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Acdo FSH

© As célula de Sertoli (contraparte

© FSH interage com seu receptor

cognato (FSHR), um receptor
acoplado a proteina G, expresso
exclusivamente em células de
Sertoli.

FSHR

das céluas da granulosa) sdo o
nicho da espermatogénese.
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Acao FSH

© FSH fornece indiretamente
suporte nutricional e metabdlico
para a espermatogénese;

© Aumentando a espermatogénese
e em sinergiacom a ITT;

© N3o é mandatdrio para completar
a espermatogénese mas, sua
deficiéncia, reduz marcadamente
a concentracao espermatica.

Increase in testicular AMH output

1. Oduwole OO, et al. Front Endocrinol. 2018;9:763.

FERTGR@UP | /@ FERTILITY 2. Shiraishi K,Matsuyama H. Endocr J 2017;64:123-31.



© A principal funcdo do LH é
estimular a produgdo de
testosterona (TT) pelas
células de Leydig.

Leydig cell Sertoli cell

Lumen of
seminiferous

tubule

Cholesterol

aueiquiaw jusweseg
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Acao LH

© Esta relacionada a progressdo pds-
meiotica dos espermatides redondas para
espermatozoides maduros
(espermiogénese).

Spermatids

Differentiation




APHRODITE criteria: addressing male
patients with hypogonadism and/or infertility
owing to altered idiopathic testicular function

ab,c,1 RBMO VOLUME 48 ISSUE4 2024
Sandro C. Esteves™"“ "*, Peter Humaidan®', Filippo M. Ubaldi¢, Carlo Alviggi',

Leen Antonio®, Chrlstopher L.R. Barratt Hermann M. Behre Nlels Jorgensen/,
Allan A. Pacey”, Manuela Simoni"™"", Daniele Santi"™"

APHRODITE (Addressing male Patients with Hypogonadism and/or infertility
Owing to altereD, Idiopathic Testicular function)

KEY MESSAGE
The proposed APHRODITE criteria offer a standardized approach to classify patients
with male infertility, to improve communication and clinical management among

andrologists, urologists and ART experts.

FERTGROUP | @ FERTILITY



Grupo APHRODITE

01 Hipogonadismo / Hipogonadotroéfico

Deficiéncia da acdo ou secregdo de gonadotrofinas

Definicao: faléncia gonadal associada a gametogénese diminuida e deficiéncia de
producao de hormonios androgénicos.

FSH/LH {1
TESTOSTERONA \ 4
Espermograma Azoo /oligo grave

Tratamento:
= congénito: FSH + hCG
= adquirido: hCG (FSH se necessario)

FERTGROUP | @ FERTILITY



Diagnosis Category

Hypo-hypo

Adult-onset

FERTGROUP | @ FERTILITY

Congenital

Regimen

hCG (2,500-5,000 IU biw)
+
rFSH 150 IU biw for 6-12 months

hCG (1,500-5,000 IU biw) alone
for the first 3 months
&
rFSH 75-150 IU biw as needed,
for another 3-12 months

FSH, LH, T, E; (monthly)
Physical examination, US scan (bi-monthly)

Semen analysis (monthly after 3 months)

Goals

-
« Sperm in
ejaculate

« Natural, IUI, or

ART pregnancy
.

J




Grupo APHRODITE

02 Hipogonadismo funcional

Definicao: Parametros seminais alterados (oligozoospermia idiopatica ou azoospermia
nao obstrutiva) com FSH e testosterona normais.

FSH/LH nl
TESTOSTERONA nl
Espermograma Azoo /oligo grave

Tratamento:
= FSH

FERTGROUP | @ FERTILITY



Grupo APHRODITE

03 Hipogonadismo bioquimico

Definicao: Parametros seminais alterados com FSH normal e testosterona total
diminuida (oligozoospermia idiopatica ou azoospermia ndo obstrutiva).

FSH/LH nl
TESTOSTERONA {1
Espermograma Azoo /oligo grave

Tratamento:
= FSH + hCG

FERTGROUP | @ FERTILITY



Grupo APHRODITE

04 Hipogonadismo hipergonadotopico

Definicao: Parametros seminais alterados com FSH aumentado e testosterona total
normal ou diminuida (azoospermia nao obstrutiva).

FSH/LH >
TESTOSTERONA {1
Espermograma Azoo /oligo grave

Tratamento:
= hCG (+ FSH, se necessario)*
* se FSH < 1,5 mUIl/mL durante o uso de hCG

FERTGROUP | @ FERTILITY



Diagnosis Category Regimen

Hypergonadotropic hCG (1,500-5,000 IU 2x/week)

i +
h d
(h‘{g}?ggme\::g rFSH 75-225 IU 2-3x/week

reduced testis size,, if FSH < 1.5 UI/L
low/borderline T) for 3-12 months

Low dose hCG

Normogonadotropic (~ 1,000 IU 2x/week)
(maturation arrest) +

rk<SH 150-225 IU 2x or 3X
/week for 6-12 months

+ FSH, LH, T, E2 (monthly)

+ Physical examination, US scan (bi-monthly)

Goals

[ « T levels

(500-800 ng/dlL)

+ Sperm retrieval
success by
micro-TESE

« Sperm in ejaculate

J

* Semen analysis (monthly after 3 months)

FERTGROUP | @ FERTILITY



Grupo APHRODITE

05 Infertilidade inexplicada

Espermatogénese com capacidade diminuida
Defini¢cao: Parametros seminais e hormonais normais

FSH/LH nl
TESTOSTERONA nl
Espermograma nl

Tratamento:
= FSH

FERTGROUP | @ FERTILITY



Gonadotropin therapy in males with idiopathic infertility

Aim « Treatment?
« To increase sperm quantity and © rFSH, uFSH, hMG
sperm quality, thus improving « 75-300 IU on alternate days

1-3
natural or ART pregnancy rates .+ 150 IU 2-3x/week

« Duration: 3-6 months

« Follow-up: semen analysis, DNA
fragmentation index (DFI) %

1. Omar MI, et al. Eur Urol. 2019;75:615-25

2. Santi D, et al. Reprod Biomed Online. 2018;37:315-26.
3. Esteves SC. Andrology. 2020;8:52-80.

4. Personal recommendation

FERTGROUP | @ FERTILITY



Idiopathic infertility

. Follicle stimulating

hormone therapy
rFSH 150 IU
2x/week for

minimum
3 months

FERTGROUP | @ FERTILITY

Sperm DNA

L)
: * 9 et
fragmentation testing M

High SDF

Presence of correctable conditions

associated with SDF
(e.g., varicocele, life-style factors, genital infections)

No Yes p———

Treatment of
underlying
condition(s)




Gonadotropin therapy in males with idiopathic infertility

Effect of rFSH vs. placebo on sperm concentration (RCTs)

Study or subgroup
Caroppo 2003 (44)
Ding 2015 (67)
Farrag 2015 (76)
Foresta 2002 (47) (1)
Kamischke 1998 (50)
Paradisi 2013 (38,78)
Selice 2011 (77)
Total (95% CI)

Heterogeneity: Chi2 = 106.65, df = 6 (p < 0.00001); I2 = 94%
Test for overall effect: Z = 8.48 (p < 0.00001)

Mean

3.8
15.8
11.3
9.6
1311
19
8.6

rFSH

SD
6.5
9.8
7.9
3.6
2.1
2.4
113

CI, confidence interval; IV, inverse variance;

OR, odds ratio; SD, standard deviation.

Total
23
40
36
15
34
45
70

263

FERTGROUP | @ FERTILITY

Mean
2.65
31
7.6
5.6
10.3
7.5
4.1

Placebo

SD
2.3
2
4.3
2.9
1.9
4.6
4.2

Total
10
29
46
15
31
15
35

181

Weight
6.1%
5.5%
6.6%
9.8%

56.9%
9.1%
6.0%

100.0%

Mean difference Mean difference Risk of bias

1V, fixed, 95% Cl 1V, fixed, 95% CI A B C D E F G
1.15 (-1.81-4.11) - 000+ + + 0
12.70 (9.57-15.83) - Q@O+ & &
3.70 (0.84-6.56) — 0900 0+ 0O
4.00 (1.66-6.34) - @000 - + ®
0.80 (-0.17-1.77) B P >200+»=2>20
11.50 (9.07-13.93) - [ N N-EEBECN N )
4.50 (1.51-7.49) —- 200+ 0O
3.17 (2.44-3.91) (]

-2'0 —{0 0 1‘0 210

Favors rFSH

Favors placebo

Risk of bigs legend

{A) Random sequence generztion (selection bias)

(B) Allocation conceaiment (selection bias)

(C) Blinding of participants and personnel (performance...
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (aftrition blas)

(F) Selective reporting (reporting bias)

(G) Other bias

Omar MI, et al. Eur Urol. 2019;75:615-25.



Benefits of Empiric Nutritional and Medical Therapy for Semen
Parameters and Pregnancy and Live Birth Rates in Couples with
Idiopathic Infertility: A Systematic Review and Meta-analysis

Muhammad Imran Omar®”*, Raj Prasenjit Pal®, Brian D. Kelly ©, Harman Maxim Bruins d
Yuhong Yuan®, Thorsten Diemer’, Csilla Krausz®, Herman Tournaye", Zsolt Kopa',
Andreas Jungwirth’, Suks Minhas “

EUROPEAN UROLOGY 75 (2019) 615-625

IFSH placebo Mean Difference [Mean Difference Risk of Bias

Study or Subgroup Mean ofal ean otal Weight IV, Fixed, 85% Cl IV, Fixed, 95% CI ABCDEFG
Caroppo 2003 (44) 38 65 23 2685 21 10 6.1% 1.15[1.81,4.11] I 000:::0
Ding 2015 (67) 158 98 40 31 21 28  65% 1270[9.57,15.83 - QO+ + v+ s
Farrag 2015 (7E) 113 79 36 76 43 46 G66%  3.70[0.84,6.56) - G20-0:®
Foresta 2002 (47) (1) 96 36 15 56 29 15 98%  4.00[1.66,6.34] - 0000 @
Kamischke 1998(50) 111 21 34 103 18 31 569% 080F017.1.77] [ | ++ 00+
Paradisi 2013 (38,78) 19 24 45 75 46 15 91% 11.50[9.07,13.93 - 200+ - 00
Selice 2011 (77) 86 113 70 41 42 35 60%  450[1.51,7.49) - + D@+ + ®
Total {95% CI) 263 181 100.0% 317 [2.44, 3.91] |

. - . L I L 1

001); = 84% -20-10 0 10 20

Favours fFSH Favours placebo

Footnotes Risk of bias [eqend

(132 arm trial - results of 100 1L confributing to the meta-analysis: 50 1L (n-=15); 5.8 (2.8} (A Random sequence generation (selection bias)

(B} Allocation concealment (selection bias)

{C} Blinding of participants and personnel (performance...

Pregnancy rates were higher for patients receiving | (©Bindingofoutcome assessment datection bias)
(E] Incomplate outcome data (aftrition bias)

recombinant FSH (OR 3.30, 95% Cl 1.39-7.82; 343 participants; | () selective reporting reparting aias}
five studies; 12 = 0%; (G} Other bias
p =0.007)
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Sperm retrieval success rates are suboptimal
(~ 30-50%) in males with NOA

Gonadotropin therapy has been used to
optimize or induce spermatogenesis and
thus increase sperm retrieval success or
sperm in ejaculate.

© Ramasamy et al. 2009
© Shiraishi et al. 2012

Q Hussein et al. 2013
Q Esteves 2015
Q Laursen et al. 2019

Micro-TESE

NOA, nonobstructive azoospermia; Figures from: Esteves SC et al. FI000Research 2019;8(Faculty Rev):2054.
TESA, testicular sperm aspiration; Ramasamy R, et al. J Urol. 2009;182:1108-13Shiraishi K et al. Human Reproduction 2012;27:331-9.
TESE, testicular sperm extraction; Hussein A, et al. BJU Int. 2013;111(3 Pt B):E110-E114. Esteves SC. Asian J Androl. 2015;17:459-70.
Micro-TESE, microsurgical testicular sperm extraction. Laursen RJ, et al. Int Urol Nephrol. 2019;51:453-56

FERTGROUP | @ FERTILITY



ANDROLOGIA BASEADA EM EVIDENCIAS

© Raros estudos prospectivos, randomizados
Consequéncia: resultados inclusivos ou conflitivos

© Etiopatogenia n3o evidente em 30-70% das causas (idiopatica)

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

© Nenhum modelo experimental valido para infertilidade
masculina

FERTGROUP | @ FERTILITY



Category Frequency

Immunological -

Idiopathic

Varicocele

Obstruction

Normal female factor (unexplained male infertility)

Cryptorchidism

Ejaculatory failure /

E
@
%

00 /ﬁia 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.

FERTGROUP | @ FERTILITY



ANDROLOGIA BASEADA EM EVIDENCIAS

Consequéncia do tratamento
convencional da infertilidade masculina:
gestacao e nascimento

Fatores \fora ambito androldgico influenciam no
resultado terapéutico!!

FERTGROUP | @ FERTILITY



(ﬁ() Cochrane
sl Library

Cochrane Database of Systematic Reviews

Cochrane Database of Systematic Reviews 2013, Issue 8. Art. No.: CD005071.
DOI: 10.1002/14651858.CD005071.pub4.

Gonadotrophins for idiopathic male factor subfertility (Review)

Attia AM, Abou-Setta AM, Al-Inany HG

Conclusodes dos autores

Dados preliminares encorajadores sugerem um efeito benéfico sobre nascidos vivos e gravidez do

tratamento com gonadotrofina para homens com subfertilidade idiopatica de fator masculino, mas

como o numero de ensaios e participantes sdo pequenos, as evidéncias sdo insuficientes para permitir

conclusdes finais.

FERTGROUP | @ FERTILITY



ANDROLOGY

ISSN: 2047-2919 AN DROLOGY
A e an, Deparment of European Academy of Andrology

Translational Medicine and Reproductive Medicine ° H
Centre, Lunds University and Skane University g u Id el ine

Hospital, CRC 91-10-058, Jan Waldenstroms Gata

35, 21248 Malm, Sweden. Management of oligo-astheno-
E-mail: aleksander.giwercman@med.lu.se te ratozoos pe FITT i a

*The first version was prepared by a G.M. Colpi; S.
Francavilla; G. Haidl; K. Link. Subsequently,
important input was given by H.M. Behre; D.G. 'G. M. Colpi, %S. Francavilla, >G. Haidl, *K. Link, °H. M. Behre, ¢

Goulis; C. Krausz. A. Giwercman coordinated the D. G. Goulis, 7C. Krausz and *” A. Giwercman
work of the aroup. B

Table 1 Recommendations and levels of evidence for medical and surgical treatment of oligo-astheno-teratozoospermia

Intervention Recommendation* | Level of Comments
evidence

FSH 2

Treatment with FSH can be suggested win selected men

from infertile couples (normogonadotropic men with idiopathic
oligozoospermia or OAT) in an attempt to improve quantitative and

FERTGROUP | @ FERTILITY



Acao FSH

O FSHB humano é codificado pelo gene FSHB localizado no cromossomo
11p21. Através interagcao com seu receptor - FSHR, localizado no
cromossomo 2p21, atua em seu Unico alvo, as células de Sertoli

FSHB gene FSHR gene
H—— - — HHHH-—-
Gene SNP code Allele sequence | Protein sequence
FSHB rs10835638 -211G>T
FSHR rs1394205 -29G>A
—— FSHR rs6155 c.919A>G p.T307A -'
FSHR rs6166 c.2039A>G p.N680S

FERTGROUP | @ FERTILITY

Frontiers in Endocrinology | www.frontiersin.org 6 February 2019 | Volume 10 | Article 47



Polimorfismo FSH

Polimorfismos na subunidade beta do hormonio estimulador
do foliculo (FSHB) (rs10835638, c.-211G> T) e receptor do
hormonio foliculo estimulante (FSHR) (rs1394205, c.-29G> A;
rs6165, c.919A> G; rs6166, c.2039 A> G) podem alterar a
espermatogénese e afetar a capacidade reprodutiva

masculina.

FERTGROUP | @ FERTILITY



Prospects for FSH Treatment of Male

. ‘: (). Journal of <
Infe I‘tlllty ROW Clinical Medicine i)
Manuela Simoni 2, Giulia Brigante, Vincenzo Rochira, Daniele Santi, Review
Livio Casarini Follicle-stimulating Hormone (FSH) Action on
The Journal of Clinical Endocrinology & Metabolism, Volume 105, Issue 7, July Spermatogenemsz A Focus on Physiological and
2020, Pages 2105-2118, https://doi.org/10.1210/clinem/dgaa243 Therapeutic Roles

Daniele Santi 12, Pascale Crépieux 3, Eric Reiter 3, Giorgia Spaggiari 2, Giulia Brigante 12,
. . Livio Casarini !, Vincenzo Rochira 2 and Manuela Simoni 23*
International Journal of

Molecular Sciences J. Clin. Med. 2020, 9, 1014; doi:10.3390/jcm9041014

Review

FSH for the Treatment of Male Infertility

Livio Casarini "2*(, Pascale Crépieux 3, Eric Reiter 3, Clara Lazzaretti -4, Elia Paradiso 1

Vincenzo Rochira 5, Giulia Brigante 150, Daniele Santi 15® and Manuela Simoni 123

Int. J. Mol. Sci. 2020, 21, 2270 doi:10.3390/ijms21072270

2

Polimorfismos de nucleotideo Unico (SNPs) nos genes da subunidade beta do
hormonio estimulante do foliculo (FSHB) e do receptor do horménio estimulador do
foliculo (FSHR)

e Afetando o volume testicular e a producao de espermatozoides

e FSHR p.N680S (c.2039A> G) e as variantes FSHB —211G> T podem ser marcadores genéticos para
prever a resposta de FSH

FERTGROUP | @ FERTILITY



CLINICAL RESEARCH ARTICLE

FSHB —211 G>T Polymorphism as Predictor for TESE
Success in Patients With Unexplained Azoospermia

Alexander Siegfried Busch,'?* Frank Tuttelmann,®* Jann-Frederik Cremers,*
Maria Schubert,® Verena Nordhoff," Andreas N. Schiring,” Michael Zitzmann,*
Jorg Gromoll,"* and Sabine Kliesch®*

(3 Clin Endocrinol Metab 104: 2315-2324, 2019)
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-
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Figure 2. Predicted probabilities of positive sperm retrieval
according to serum FSH level stratified by FSHB -211G>T in
0- | patients with unexplained azoospermia (n = 654): wild-type
GG GT TT homozygotes (GG; green), heterozygotes (GT; yellow), minor allele
FSHB -211G>T genotype homozygotes (TT; red). The predicted probability for positive sperm
retrieval at the same serum FSH level is lower in T-allele carriers.

Figure 1. SRR stratified by FSHB -271G>T in patients with

FERTGR@UI unexplained azoospermia (n = 659). Colored bars indicate positive

sperm retrieval by TESE; white bars indicate a negative outcome.



Consideracoes -1 &

i

e hCG (+FSH) induz a producao espermatica no hipogonadismo
(hipogonadotropicos e bioquimico);

e FSH pode aumentar a quantidade e qualidade dos espermatozoides em
casos de hipogonadismos funcionais e na infertilidade idiopatica;

e hCG (+FSH) pode aumentar as chances de recuperacao de
espermatozoides (microTESE) nos casos de azoo nao-obstrutiva;

FERTGROUP | @ FERTILITY



Consideracoes - 2 B

N

Polimorfismos na subunidade beta do hormonio estimulador do foliculo
(FSHB) e do receptor do hormonio foliculo estimulante (FSHR) podem
alterar a espermatogénese e afetar a acao do tratamento com o FSH;

e Faltam estudos de RCT comparando tratamento com gonadotropinas e
placebo na taxas de nascidos vivos (tanto em TRA como na concepcao
natural);

e Apesar de faltarem estudos comparando drogas/regimes terapéuticos, as

evidéncias sugerem que o uso de altas doses de FSH (300 Ul) e
tratamentos mais longos (6 meses) trazem melhores resultados.

FERTGROUP | @ FERTILITY
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Direcao
Assumpto laconelli Jr.
Edson Borges Jr.

Laboratorio de FIV
Beatriz Muller

Livia Silvia Vingris
Lyvia E. Busso
Patricia Guilherme

Rodrigo Rosa Provenza

Tatiana Nunes de Melo

Laboratorio de Andrologia
Rodrigo Rosa Provenza

Debora Hernandez
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Natalia G. Tannous
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_ Obrigado!

Dr. Edson Borges Jr.
wwwifertility.combr
E-mail: edson@fertility.combr
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