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Spreading
Positivity and
Awareness

My name is Ryan Bregante, | was born with Klinefelter
Syndrome

livingwithxxy.com



Sindrome de Klinefelter (SK)

< 3@ g Q Prevalencia™ 1/660 RN varones vivos

3 *Datos de estudios daneses

En Europa, se considera rara a
una enfermedad que afecta a 1 de cada
2000 personas.
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b gg@ :EL SK NO ES UNA ENFERMEDAD RARA!
—" ES UN CUADRO INFRA-DIAGNOSTICADO
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Sindrome de Klinefelter (SK)
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En Europa, se considera rara a
} una enfermedad que afecta a 1 de cada
2000 personas.
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Sindrome de Klinefelter (SK)

80

Prevalencia™: 1/660 RN varones vivos

A pesar de ser la aneuploidia (alteracion del

numero de cromosomas) mas frecuente:
*Menos del 25% de adultos con SK esta diagnosticado Fdad al
*Menos del 10% fue diagnosticado antes de la diagnéstico

pubertad. 27.5 anos

(0 - 83)

*Datos de estudios daneses

Sindrome de Klinefelter @



gg@ Sindrome de Klinefelter (SK)
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Datos del Instituto Nacional de Estadistica (INE)

Prevalencia™: 1/660 RN varones vivos

En Espafa en 2017 nacieron 202.478
hombres

Extrapolando los datos
daneses, en Espafa nacieron
307 ninos con SK en 2017.
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Sindrome de Klinefelter (SK)

e Talla altay piernas largas
e Disminucién del tamafio de testiculos
* Desarrollo mamario (ginecomastia)

* Problemas de fertilidad 25%
* Osteoporosis

* Disminucion de la libido

Fenotipo clasico

@ Formas moderadas de SK (que incluye a

o los mosaicos): signos y sintomas leves-
moderados

Fenotipo oculto

Teoria del iceberg @



Height (cm)

Mitos del Sindrome de Klinefelter (SK)

”Son muy altos”

47, XXY

200 «
180 4
160 +

De media, son entre 5-6 cm
mas altos
(comparados con su talla diana)

100 4

Height (SDS)

) Adult
Adult
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Mitos del Sindrome de Klinefelter (SK)

”La mayoria tienen sobrepeso u obesidad”
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La mayoria tiene peso normal, PERO tienen un mayor porcentaje
de grasa corporal

Esto parece aumentar discretamente el riesgo cardio-metabdlico
PERO este riesgo es potencialmente modificable



Mitos del Sindrome de Klinefelter (SK)

“El micropene es muy frecuente”

Al final de la pubertad :
~75% tiene una longitud del pene normal

El micropene y la criptorquidia (testiculos
fuera del escroto) son mas frecuentes en variantes:
48, XXXY / 49, XXXXY

Ratcliffe S. Long term outcome in children of sex chromosome abnormalities. Archives of Disease in Childhood 1999;80:192-195.



Realidades del Sindrome de Klinefelter (SK)

”La mayoria de los pacientes con SK tiene formas leves-moderadas”

GENETIC PATTERN WORSENING

(e.g. X-inactivation pattern ¢ o . . .
CAGn repeats, mosaicism) % PHENGTPE En 1as manifestaciones del SK influyen muchos
factores (no sélo el tener XXY)

Influye:
* Ser mosaico o no
SEVERE * Magnitud de la inactivacion del cromosoma X
D 7
worseNING OF ¢ Receptor de andrégenos
HORMONAL
* e i rutheod - we PATTERN

TIME COURSE of THE DISEASE
Age-related changes
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o Realidades

TXLNG o @

e del Sindrome de Klinefelter (SK)

DDX3X e e

KDM6A® @

KDM5C o @

”Dos pacientes con SK

no son iguales”

EPIGENETICA: Mas alla de los cromosomas

AMOT @
e La epigenética explica en parte
La variabilidad de expresion del
T SK en los pacientes
@ X-Y pair

® Escape
® Inactivated



Cogmtuve dysfunctlon

b F253 ‘L JCK7
Deregulated Wnt-

signaling (DACT1, KAN

K1)

Negative regulation of neuron
projection development (KANK 1

Tic disorders

AKAP17A

Increased risk of infectious

and autoimmune diseases
IFIT1 PLSCR1 SPONZ IFI44 HERC5
ISG15 IFI441 F 3 RSAD2 DDX58

Diabetes
DOCK?7 EIF2S3
Deregulated Wnt-
signaling (DACT1, KANK1

Dysllpldlmla and obesuty

POB DOCK?7 EIF2S:

1 AAl Oq)
LGALST)

Altered brain volumes
EIF253

Increased risk of breast and
mediastinal tumors
Deregulated Wnt-
signaling (DACT1, KANK1)

Cardiac abnormalities
and short QTc

> P).,‘ C25A

5A6

Endothellal cell dysfunctlon

Decreased bone density
and osteoporoms
IGNL1 TXL
Deregulated Wnt

AT

Candidate genes without any suggestion
to specific phenotyplc tralts

ASMTL BAG

Hypogonadlsm/Azoospermla

0S3

Decreased muscle strength and
delayed motor development

Candidate non-coding RNAs which may
be involved in X chroosome inactivation
and in the expressnon of escape genes
G087825 G0O88512

RP13-216E2. 3-36G14.4

Realidades del
Sindrome de
Klinefelter (SK)

”Dos pacientes con SK
no son iguales”

EPIGENETICA: Mas alla de los cromosomas

La epigenética explica en parte
La variabilidad de expresion del
SK en los pacientes



Realidades del Sindrome de Klinefelter (SK)

“Parece que la los trastornos del aprendizaje y del lenguaje es
frecuente”

PERO EN DIVERSOS GRADOS

‘ ‘ El diagndstico precoz es FUNDAMENTAL
y mejora el prondstico

La vision multidisciplinar es CLAVE




Realidades del Sindrome de Klinefelter (SK)

”Parece que la testosterona tiene efectos positivos en el neurodesarrollo”

* Guest Editors:
07.29 Prof Frederick C Wu ] . .
Wy 7 En estudios con muestras pequeias de nifios,
;o4 se observaron efectos positivos en marcadores
cognitivos

Los efectos en relacion con el retraso del
. Lenguaje no son concluyentes
deficiency: )
ATATNLC WL NO TODOS LOS SINTOMAS DEL SK DEPENDEN DE
syndrome TESTOSTERONA

Male androgen
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La minipubertad parece ser un periodo de
oportunidades valioso
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Sindrome de Klinefelter (SK):
¢Qué es la minipubertad?

Testosterone
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Sindrome de Klinefelter (SK):
¢Qué es la minipubertad?

TABLE 3 | Minipuberty in Klinefelter syndrome (KS).

References Year N.cases N.controls Age of population Hormonal findings

Lahlou et al. (88) 2004 18 215 0-3 years FSH, LH, inhibin B, and AMH not different between groups; T | in KS

Ross et al. (89) 2005 22 - 1-23 months T1inKS

Aksglaede et al. (20) 2007 10 613 3 months + T, LH and FSH; inhibin B not different between groups

Cabrol et al. (91) 2011 68 215 2-750 days T, LH, inhibin B and AMH not different between groups; normal or + FSH levels in KS

AMH, anfi-mullerian hormone; LH, uteinizing hormone; rESH, recombinant stimulating hormone; T, fesfostarone.

Frontiers in Endocrinology | www.frontiersin.org

5 July 2018 | Volume 9 | Article 410



Realidades del Sindrome de Klinefelter (SK)

“Es necesaria investigacion para mejorar la calidad de vida de los
pacientes con SK”

m U.S. National Library of Medicine

ClinicalTrials.gov

Reclutamiento activo (desde 2017)

«» TESTO: Testosterone Effects on Short-Term
Outcomes in Infants With XXY (TESTO)

< The eXtroardinarY Babies Study: Natural History of —===========———==——ooosooso===-
Health and Neurodevelopment in Infants and Young

Children With Sex Chromosome Trisomy Valoran efectos en la salud global y
neurodesarrollo @



Realidades del Sindrome de Klinefelter (SK)

“Hay que mirar mas alla de |a testosterona”: eXtraordinary Kids Clinic

o]
Children’s Hospital Colorado Doctors & Departments Conditions & Advice Your Visit Community Research & Innovation

Research & Innovation Multidisciplinary Care Approach
Improves Satisfaction and
Outcomes for Children with a Sex Manejo integral y multidisciplinar
Chromosome Aneuploidy

Nursing Research

Investigator Resources o o @

Neuroscience | February 22, 2016

Center For Innovation I nvestigaCién

Support Our Research

Research Emphasis Areas

Research background: KEY TAKEAWAYS
eXtraordinaryY Kids Clinic | mem e mm e e e e — e ——————
provides expert pediatric For families

Adolescent Gynecoclogy
Allergy and Immunology

Bariatric Surgery -
- gery * Sex chromosome aneuploidies

| . care for children with sex are common, genet
annabis and Cannabinoids , genetic epge
c ° ac pined Ch romosome aneu p|o|d|es conditions, but they often go Enfocada en Ias famlllas
E?rficxjc':xgy and Cardiothoracic undiagnosed_ @



eXtraordinarY Kids Clinic: interdisciplinary team

Goal: to provide comprehensive interdisciplinary evaluations and treatment recommendations for children and
adolescents with X and Y chromosome variations

Developmental—
behavioral
pediatrics

Clinic director

Team leader

evaluation of:

+ Physical featuras

+ Medical problems
associated with SCA

Psychophamacologic

medication

recommendations and

management

Child psychology
Evaluation of:
« Behavioral and
Emotional functicning
= Cognitive functioning
= Social skills/autism
specirum disorders
= Adaptive functioning
Home and school
Behavioral strategies

Pediatric

Neuropsychology
Evaluation of:
» Cognitive functioning
» Learning disabilities
= ADHD
» Executive functioning
+» Visual-spatial skills
+ Memory functioning
Educational
recommendations

Occupational
therapy
Evaluation of:
+ Fine and gross motor
skill
+ Adapfive/daily living
skills
+ Sansory processing
differences
Recommendations for
therapy and school/
home strategies if
needed

Pediatric
Endocrinology
Evaluation/treatment
of:

» Hypogonadism

(Testosterone

deficiency) in XXY,

XXYY, XXXY,

and XXXXY

= Endocrine risks
(including type Il
diabetes, thyroid
disorders)

» Overweight/obeasity

Nursing

+ Communication and
coordination with
families

+ Support for medication
management and refills

Social work

« ldentification of
community and
government resources

+ Assistance with
transition planning

+ Involvement in complax
cases

Genetic counseling program:
Clinic coordination (intake and schaduling)
Genetic counseling for cases ascertained through:
+ Non-invasive prenatal testing (NiPT)
+ Prenatal CVS and amniocentesis

+ Postnatal diagnosis

Family support and strategies for thoughtful
disclosure of diagnosis to affected child/adolescant
Family planning for affected adults

J

Infant developmental evaluations:
Deavelopmental monitoring and avaluation for
infants diagnosed in the prenatal or newbom
period. Evaluation includes:

» Developmental-behavioral pediatrics
» Occupational therapy

» Speach therapy
+» Physical therapy

Research

+ Neurodevelopmental phenotypes

* DNA

repository
» Genotype—phenotype studies

» Clinical trails

T\

/A

Team formulation of diagnosas and
treatment recommendations

Feadback session with family including
discussion of concamns, team
impressions, and recommendations,
comprehensive written report

« Continuing education prasentations for professionals
» Trainees (residents, graduate students and fallows)
» Development of professional and training materials

Psychopharmacological
medication management:

» By DBPediatrics for treatment of:
—> | ADHD, anxiety, other behavioral
and mood disorders

» Nursing support

g/v

» By endocrinology
» Nursing support

Testosterone therapy management:

» Joint appointment with DBPeds if needed

=

Chiblcren's Mospeital Colosado

@

Support and advocacy

+ Family-centerad events and confarences
» Development of family support materials
» Collaboration with national advocacy organizations




IDEAS CLAVES EN SK

El SK no es una enfermedad rara: esta INFRADIAGNOSTICADA
El paciente con SK clasico, es el menos frecuente

Hay signos/sintomas que dependen de testosterona y otros que
son independientes

Es importante el manejo multidisciplinar por equipos
especializados y el empoderamiento de los pacientes y sus familias

La investigacion es clave para mejorar la calidad de vida de las
personas con SK



MUCHAS GRACIAS POR VUESTRA ATENCION
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Endocrino
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Correo electrénico: info@endocrinoypediatra.es




