Audiéncia Publica -Camara dos Deputados

Transgéenero no Esporte

25 Junho 2019

Magnus R. Dias-da-Silva

Professor Associado Livre Docente, Disciplina de Endocrinologia, Departamento de Medicina
Escola Paulista de Medicina- EPM, Universidade Federal de Sdo Paulo — UNIFESP


mailto:mrdsilva@unifesp.br

IGUALDADE E EQUIDADE
fairness in sport policies
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(a) Skeletal differences

v A construcdo bioldgica
completa dos corpos
depende do sucesso
gonadal/reprodutivo;

Women have:
* Smaller frontal bone

* Smaller temporal
bones

* Smaller mandible

* |lium more flared

v A puberdade garante as
diferencas entre o
macho e a fémea, suas
variabilidades, porem
nao garante o género;

pelvis is tipped
forward, causing
greater curvature
of lower spine

larger, rounder
pelvic inlet

Centers of gravity

* Shorter long bones

v' As vantagens de corpos
masculinos e femininos
dependem do tipo de
esporte em questao;

((b)Qangle

* Increased Q angle



IGUALDADE E EQUIDADE como buscar pela eqwdade
nas regras de esporte de alto rendimento

Critério 1
Medida da Testosterona

Razoabilidade
Qualitativa

Quantitativa %



(2012-2014) The International Association of Athletics
Federations (IAAF): “athletic performance is more
complex than a focus on testosterone allows”

(2014) Bermon S, Garnier PY, Hirschberg AL, et al. Serum
androgen levels in elite female athletes. J. Clin. Endocrinol.
Metab: “in some unknown way may bring an advantage
to female athletes™

(2014) Court of Arbitration for Sports (CAS), Dutee Chand
v. Athletics Federation of India (AFl) & IAAF: “level
lower than 10 nmol/L for female”
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Razoabilidade qualitativa da medida da Testosterona

Clinical Chemistry 49:8
1381-1395  (2003) Endocrinology and

Metabolism

Testosterone Measured by 10 Immunoassays and
by Isotope-Dilution Gas Chromatography—Mass
Spectrometry in Sera from |16 Men,
Women, and Children

JoELLE 'IAu:B,] Bruno MATIIIAN,Z FRANQOISE MILL()T,J MARIE-CLAUDE PATRICDT,J
ErisaBerH Mathieu,* NicoLe QUEYREL, IsaBELLE Lacroix,® CLAUDE Somma-DELPERO,” and
PuiLirre Bounou®

Clinical Chemistry, 2003
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SI UNITS (recommended) CONVENTIONAL UNITS

Métodos manuais
Radioimunoensaio

ng]mL 2.8842

nmol/L 10 ’ ——
Métodos automatizados
Fluorimetria por tempo
ng/100mL | 288.42 resolvido (AutoDELFIA)
Testosterone
ng% 288.42

17p-hydroxyandrostenone

ng/L | 28842

ug/l | 28842

Testosterone

Test subjects ng/mli nmol/L

Males 20-49 years 2.49-8.36 8.64-29.0

Males = 50 years 1.93-7.40 6.68-25.7

Females 20-49 years 0.084-0.481 0.290-1.67

Females = 50 years 0.029-0.408 0.101-1.42 http://unitslab.com/node/136



COurt Of ArbitratiOn Grupo (pessoas CiS)
for Sports (CAS): = Homens 20-49 anos ~ 8,64-29,0  249-836

“level lower than Homens >50 anos  6,68-25,7  193-740
10 nmol/L for Mulheres 20-49 anos  0,29-1,67 8,4-48,1
fema]e ” Mulheres >50 anos 0,10-1,42 2,9-40,8

http://unitslab.com/node/136
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medida da Testosterona dentro do intervalo 99%?

Com base no criterio de investigacao para 0 excesso
de androgenos (hiperandrogenismo) em mulheres cis

v" Testosterona 1 T total > 84 ng/dL;

v Aguelas com T total pouco 1 (85-150 ng/dL), razao LH/FSH > 3 e
androstenediona pouco 1 (3-5 ng/mL): sindrome dos ovarios
policisticos;

v Aguelas com T total muito 1 (> 200 ng/dL) e LH/FSH | (< 0,6
U/L e < 1,0 U/L): sindrome virilizantes por tumor adrenal
(DHEAS > 10.000 ng/mL) ou tumor ovariano.



Beyond Fairness: The Biology of Inclusion The American College of Sports

for Transgender and Intersex Athletes

Medicine, 2016. Vol 15(6).

Yannis Pitsiladis, MMedSci, PhD, FACSM"; Joanna Harper, MS2; Jonathan Ospina Betancurt>;
Maria-Jose Martinez-Patino?; Attilio Parisi, MD®; Guan Wang"; and Fabio Pigozzi, MD, PhD®%®

DOUBLE Olympic gold medallist Caster Semenya has caused concern
among athletes that her condition, hyperandrogenism, is giving her an
unfair advantage.

And the IAAF have ruled that Semenya will have to reduce her
testosterone levels if she is to continue racing.

Caster Semenya, who is probably intersex, had
an unparalleled 2016 season, including
victories in the Olympic 800 meter final, the
Brussels diamond league 400 meter race, and
the African championship 1500 meter final. In
2015, prior to the CAS decision in the Chand
case, Semenya was unable to break two
minutes in the 800 meters. This commentary
attempts to address issues raised by the
inclusion of intersex and transgender athletes
in women’s sport, and includes co-authors
from both groups. Professor Maria Patino is
probably the most respected intersex athlete in
history, while Joanna Harper is the first
transgender person to advise the 10C on
matters of gender and sport.




IGUALDADE E EQUIDADE: como buscar pela equidade
nas regras de esporte de alto rendimento

Critério 1: Medida da Testosterona
Razoabilidade:

Manter o qualitativo

Melhorar o quantitativo para limite mais ~_ ,
restritivo (< 1,47 nmol/L; percentil 99%) ~



IGUALDADE E EQUIDADE como buscar pela eqwdade
nas regras de esporte de alto rendimento

Critério 2
Memoria Muscular

Razoabilidade
Qualitativa

Quantitativa !
D
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Figure: The “muscle memory’’ model. In this model, myonuclei are permanent. Previously untrained muscles acquire newly formed nuclei
by fusion of satellite cells preceding the hypertrophy. Subsequent detraining leads to atrophy but no loss of myonuclei (3).

Bruusgaard JC, Johansen IB, Egner IM, et al. Myonuclei acquired by overload exercise precede
hypertrophy and are not lost on detraining. Proc. Natl. Acad. Sci. U.S.A. 2010; 107:15111-6.



U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES

Centers for Disease Control and Prevention
National Center for Health Statistics

Figure 1. Number of seconds plank position held among children and adolescents aged
6-15 years, by sex and age group: United States, 2012
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Figure 2. Maximum right knee extension force among children and adolescents aged 615 years, by sex and age
group: United States, 2012
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Figure 3. Number of modified pull-ups completed among children and adolescents aged 6-15 years, by sex and age
group: United States, 2012
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'Significantly different from males in the same age group, p < 0.05.

“Significantly different from those aged 12-15 years in the same sex group, p < 0.05.

NOTE: Access data table for Figure 3 at: http://www.cdc.gov/inchs/data/databriefs/db139_table pdf#3.
SOURCE: CDC/NCHS, National Health and Nutrition Examination Survey, National Youth Fitness Survey.

Figure 4. Combined grip strength force among children and adolescents aged 6—15 years, by sex and age group:
United States, 2012
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'Significantly different from those aged 12-15 years in the same sex group, p < 0.05.

Significantly different from males in the same age group, p < 0.05.

NOTES: The combined grip strength score was the sum of the largest readings from each hand. Access data table for Figure 4 at:
http://www.cdc.gov/nchs/data/databriefs/db139_table.pdf#d.

SOURCE: CDC/NCHS, National Health and Nutrition Examination Survey, National Youth Fitness Survey.
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Leyk, D., et al., 2007. Hand-grip strength of young men, women and highly trained female athletes.
Eur J Appl Physiol (2007) 99:415-421



FEMALE

'\, 16% lla

36% lla

FIGURE 1. Type-lla fibers are differentially expressed in male vs. female
hindlimb muscle sections and in different muscle bodies

In the soleus, lla expression is 58% in the male 36% in the female. In the plantaris, lla
expression is16% in the male and 37% in the female. In the tibialis anterior muscle,
lla expression is 39% in the male and 25% in the female. Green staining identifies lla
fibers, whereas red staining identifies llb fibers. Figure was generously provided by
Brooke Harrison, PhD.

Sex-Based Differences in Skeletal Muscle Kinetics and Fiber-Type Composition.
PHYSIOLOGY 30: 30-39, 2015.
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IGUALDADE E EQUIDADE: como buscar pela equidade
nas regras de esporte de alto rendimento

Critério 2: Memoria Muscular
Razoabilidade:

Manter o qualitativo

Melhorar o quantitativo aumentando o tempo
de repouso (de-training) e/ou limitando a um
esporte diferente daquele no qual houve
memaoria muscular



IGUALDADE E EQUIDADE como buscar pela eqwdade
nas regras de esporte de alto rendimento

Critério 3
Capacidade cardiovascular:
transporte de O,
Razoabilidade

Qualitativa
Quantitativa




Red Blood Cells
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Figure 2 Relationship between total body haemoglobin

(between 100 and 900 g) and VOsmax in 94 individuals aged
L 7-30 years [45]. Figure reproduced with permission from [46].
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Otto et al. Extreme Physiology & Medicine 2013, 2:33



Male participants Female Participants

Mean Mean

15

Percent

|
Feminino 12,5-15,5 |
Masculino 13,5-17.5

|

I I T I I I I T T
10 12 14 16 18 20 6 8 10 12 14 16 18 20

Baseline hemoglobin (g/dL)

Figure 1 Distribution of hemoglobin for male and female participants in the ARIC study. The solid line displays the mean in each group
(Males = 14.9 g/dL, SD = 1.05; Females 13.1 g/dL, SD = 1.05).
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IGUALDADE E EQUIDADE: como buscar pela equidade
nas regras de esporte de alto rendimento




Table 3. Physiological responses (means * SD) of the 8 male and 8 female elite cross-country skiers during upper-body poling at submaximal in-

tensity and during a 3-min maximal performance and 30-sec all-out test.

Oxygen uptake (L min™)
Oxygen uptake (mL min™ kg™")

Oxygen uptake (mL min™ kg™") ™M

Oxygen uptake (mL min™" kg™)-“M
% of VO,max?®

Oxygen pulse (mL beat™)

% of maximal oxygen pulse®
Heart rate (bpm)

% of maximal heart rate®

Blood lactate (mmol L™)

TUM and LUM were normalized for total and lean upper-body mass, respectively (see these values in Table 4)

@ Reached during treadmill running

* significantly different from the corresponding value for women

Men
Women
Men
Women
Men
Women
Men
Women
Men
Women
Men
Women
Men
Women
Men
Women
Men
Women
Men
Women

Submaximal

2.7 £ 0.5*%
1.7+£0.2
35.1 £ 3.4*
26023
57.0 £ 5.6*
46.1£4.4
63.9 £ 6.0*
56.0+5.9
48 + 5%
42+ 4
18.5 £ 3.4*
11314
64 + 8%
55+4
148+ 13
150+ 13
756
775
4115
40+1.1

Intensity
3-min
43+0.7%
27+0.3
56.1 £ 4.8*
417 £ 35
91.1 £7.9*%
742+7.9
102.0 £ 8.7*
901 £11.9
76 + 6*
676
24.0 £ 4.0*%
153+ 2.1
83+ 7*
74+ 5
1815
1787
91+2
912
13.3 £2.2*
111 +£1.7

30-s

176 £ 5
169 £ 10
89 +2
86 +4
9.4+20
77+1.5

Hegge AM, et al., (2015) Are Gender Differences in Upper-Body Power Generated by Elite Cross-

Country Skiers Augmented by Increasing the Intensity of Exercise? PLoS ONE 10(5).
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IGUALDADE E EQUIDADE: como buscar pela eqwdade
nas regras de esporte de alto rendimento

Critério 3: Transporte de O,
Razoabilidade:

Manter o qualitativo

Melhorar o quantitativo limitando [Hb] ao
limite de 15,5 g/dL (percentil 99%)



IGUALDADE E EQUIDADE como buscar pela eqwdade
nas regras de esporte de alto rendimento

Critério 4
Capacidade osteoarticular
Razoabilidade

Qualitativa
Quantitativa




IGUALDADE E EQUIDADE: variabilidade de altura

Average Female Height by Country

-

Average Female Height
[J Less than 1.47

@ 1.47 -156
M 1.56 - 161
W161-165
Wies5-17
[] No data

In meters



IGUALDADE E EQUIDADE quanto a variabilidade de altura

Average Male Height by Country

Average Male Height

[J Less than 1.66
166-17
B1.7-174
W174-178
W178-184
[ No data

In meters



IGUALDADE E EQUIDADE quanto a variabilidade da pelve

Female

The female pelvis (left) has a greater pubic angle than the male pelvis (right). The wings of the ilium are more flared in females
than males, and the true pelvis is broader in females to accommodate passage of the fetus. Pelvic features can be
appreciated for obstetric, forensic, anthropological, and paleontological concerns.

Pelve androide esta presente na maioria dos homens mas
também em mulheres asiaticas (0,6%) e caucasianas (2-8%).
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Source: F. Gary Cunningharm, Kennath J. Levano, Steven L. Bloom, Catherine Y. Spong, Jodi 5. Dashe, 4%
Barbara L. Hoffman, Brian M. Casey, Jeanne 5. Sheffield: Wilkams Obstetiics, 25th Edition

Copyright & McGraw-Hill Education. All rights reserved.

Williams Obstetrics, 25th Ed.



IGUALDADE E EQUIDADE
guanto a variabilidade da pelve e estatura

females males




Q-Angle 1

Anterior Superior
lliac Spine (ASIS)

Line 1
ASIS to midpoint of patella

Line 2
Tibial tubercle to
midpoint of patella

Q-Angle
& N ,
*The average angle is
Midpoint
* 15.8 £ 4.5 for females ) of patella
*11.2 + 3.0 for men Tibial
{{ / \ tubercle
MALE
Fig. 1. Q angle
\ Priyanka Urkurkar ok 24-feb-13




¢ Q-angle

Q-angle (degrees)

—— Linear (Q-angle)

150 160 170 180 190 200

[Table/Fig-3]: Showing a significant correlation but weak association between Q

angle and height (r=-0.2; p<0.05)

The Relationship of Quadriceps Angle and Anterior Knee Pain. J Clinical and Diagnostic Research. 2018, Vol-12(12)



IGUALDADE E EQUIDADE quanto a variabilidade de competéncias esportivas
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Effect of knee alignment on the quadriceps femoris muscularity: Cross-sectional comparison of
trained versus untrained individuals in both sexes. 2017. PL0oS ONE 12(8): e0183148.



IGUALDADE E EQUIDADE quanto a variabilidade de competéncias esportivas
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IGUALDADE E EQUIDADE como buscar pela eqwdade
nas regras de esporte de alto rendimento

Criterio 4: Capacidade osteoarticular

Razoabilidade:

Manter o qualitativo, embora muito variavel

Quantitativo muito variavel e hoje é aceito %
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