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Fig. 1. MascuLINe BODY cONFIGURATIONS and relatively normal development of the accessory sexual
organs, except for the breasts. A, case 1; B, case 2; C, case 3; D, case 6; E, case 8; F, case 9.
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A CASE OF HUMAN INTERSEXUALITY HAVING A POSSIBLE
XXY SEX-DETERMINING MECHANISM

By PATRICIA A. JACOBS and Dr.J. A, STRONG

Medical Research Council Group for Research on the General Effects of Radiation and Department for

Endocrine and Metabolic Diseases, Western General Hospital and University of Edinburgh




Kromosomanalys

Normal male karyotype (46,XY) Nastan1000 gener
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Krauz C & Riera-Escamilla A, Nat Rev Urol 2018



Kromosomanalys

Klinefelter syndrome (47,XXY)

Krauz C & Riera-Escamilla A, Nat Rev Urol 2018



Extra X fran mamma eller pappa
Hogre alder hos kvinnan en risk
Mer oklart med h6ég alder hos pappan

48 XXXY, 49 XXXXY, 48 XXYY, 46 XY/47XXY 0.S.V.
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Sen pubertet

Sparsom
kropsbeharing

Bryster
Mindre muskulas \‘
end jaevnaldrende ] Feminin

og testikler

' fedtfordeling
’ Mindre penis

J

Svagere knogler
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Avsaknad av
ansiktsheharing

Mindre
kroppsbeharing

Brostutveckling
(gynaecomastia)

Osteoporosis

Kvinnlig fettdistribution
Sma testiklar

(testicular atrophy
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Stora skillnader inom gruppen!



Ett tydligt kannetecken - Testikelstoriek
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Figure 3: Distribution of bitesticular volume measured by ultrasonography in
160 patients with Klinefelter's syndrome




Forekomst

e Vanligaste kromosomavvikelsen hos manniskan
1 av 500 -1000 man har Klinefelters syndrom

* De allra flesta (60 - 75%) far aldrig veta att de har Klinefelter



Hur manga ar de?




Sen alder vid diagnos

This bar represents prenatally diagnosed KS

Median age at diagnosis of KS: 27 years
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Problem som barn

Forsenad sprakutveckling >40%
Inlarningssvarigheter >75%
Koordination, rorelsestorningar ca 50%
Hypotoni, plattfot, hypermobilitet m.m.

Apraxi, dyspraxi

Gravholt et al., Endocrine reviews 2018



Forsenad social utveckling

 Ensamhet, angest, nedstamdhet, dalig sjalvkansla
e ASD 10-27%

e ADHD hos 50%?



Spelar det nagon roll nar man far sin
diagnos?

* Prenatalt? Abort? NIPT?
* Screening vid fodelsen? For/nackdelar

e Pubertet? Fertilitet? Testosteron?



«N.».
T

N

iklarna forblir sma

e Jest



Langdtillvaxt

 30% langre an predicerat parental langd

* Men bli ofta inte extremt langa



Testosteronbehandling

e Nar?

 Forbattringar i muskelmassa, bentathet, energi, anemi, gynekomasti och
humor
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Nastan alltid hoga LH, FSH

tillsammans med

Laga eller normala testosteronnivaer



Grundregel

e« O

Testosteronbehanaiing 4 ciigasi ges Vid testasteronbrist!

Galler inte KS - Om hoga LH och klinik talande for brist

Behandla!



Testosteronbehandling

Tostrex®
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Fertilitet
Mikro-TESE

Spermier hos ca 50%

Tubes that are
not enlarged
do not contain

sSperm. : y Enlarged tubes are removed
and sperm extracted.

Sperm immediately placed in
preservation medium.
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Hjarnan

XY > XXY t-value 0 1 2 3

y
by

XXY (No skewed X inactivation) > XXY (With skewed X inactivation)

Gravholt et al., Endocrine Review 2018

Cognitive phenotype:

« |Q slightly below average

« Verbal impairments

« Memory impairments

« Auditory processing deficiencies
« Executive impairments

« Delayed social development

Personality profile:
Reserved, passive, unassertive,
less talkative, less energetic,
tendency to experience negative
feelings, emotional arousal,
impulsiveness, difficulties in
approaches to new events, less
organized, less self-disciplined,
helpful, friendly

d Insula

Psychiatric comorbidity:
 Depression

 Anxiety

 Autism spectrum diseases

« Attention deficit/hyperactivity disorders
« Schizophrenia

4 Striatum
{ Amygdala |

Social cognition/emotion

4 Hippocampus

d Frontal lobe

Memory

Executive functions

4 Temporal lobe

Language

T Occipital lobe
J Total brain volume

T Total ventricle volume

Visual area

J Total gray matter volume

d Total white matter volume

© 2018 Endocrine Reviews ENDOCRINE SOCIETY




Socio-ekonomiskt

Utbildningsniva

53%

medium

Franik s et al., Endocrine connections 2022



Socio-ekonomiskt

,’ Occupation |} No Occupation |

Franik s et al., Endocrine connections 2022



Socio-ekonomiskt

Hushallets inkomst

Living very difficult on present income
Living difficult on present income

Coping on present income

Living comfortably on present income }

Franik s et al., Endocrine connections 2022



Soclio-ekonomiskt

e Farre ingar partnerskap

 De som gor det gor det vid hogre alder
* Farre blir fader

* De som blir det blir det senare

* De gick i pension 15 ar tidigare &n man utan en Klinefelter diagnos

Bojesen A, et al., Journal of Endocrinology and Metabolism 2011



Sjuklighet och avvikelser

Gynecomastia (18, 30, 46)

Cryptorchidism (9, 18, 29)

Increased gonadotropin levels” (28, 29, 31)
Decreased testosterone levels” (28, 29, 31)
Increased height (18, 30)

Psychiatric disturbances (18, 47)

| Congenital malformations (heart, cleft palate, and inguinal Increased risk

Fractures (4, 9) Increased risk (2- to 40-fold)”

Autism spectrum disorder (49, 50) 30-50

Gravholt et al., Endocrine Review 2018



Vuxn a Feature Frequency (%)

Adults

Infertility (28)

Sjukdomar och kannetecken

Azoospermia (28)

Decreased bitesticular testis volume (4-8 mL; normal range:
25-60 mL) (29-31)

Sperm after TESE

Decreased beard growth” (28)

Decreased pubic hair® (28)

Abdominal adiposity (32)

Decreased muscle mass and strength (30, 33)

The metabolic syndrome (32)

Type 2 diabetes (32)

Osteopenia (33, 34) ~40

Osteoporosis (33, 34) 5-10

Mitral valve prolapse (35, 36) 0-50

Ischemic heart disease (8, 9) ~15-fold increased risk”

DVT and PE (4, 7, 9) Three- to sixfold increased risk”
Autoimmunity (37-39) Increased risk of several autoimmune diseases
Tremor (Parkinson-like symptoms) (40, 41) >725

Breast cancer (5, 6, 42) Increased risk (approximately fourfold”)

GrthOIt et al o 201 8, Osteoarthritis (9) Fourfold increased risk?




Hogre risk for de flesta sjukdomar

Infections

Cancer

Blood

Endocrine
Psychiatric
Neurological
Circulatory
Pulmonary
Gastrointestinal
SKin

Connective tissue
Urogenital
Newborn
Congenital malformations
Trauma

Other diagnoses

All diagnoses

3
Hazard ratio

Berglund A, et al., Human Reproduction 2017



5 ar
kO rta re Diseases of the circulatory system
liv!

Diseases of the respiratory system

Endocrine, metabolic and nutritional disorders

Accidents and violence, including fractures
Congenital anomalies

Diseases of the genitourinary system
Diseases of the digestive system

Diseases of the nervous system

Mental disorders
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Cancer

All ages

© 2018 Endocnne Reviews ENDOCRINE SOCIETY

Gravholt et al., Endocrine Review 2018



Sexualitet

Inte sarskilt val studerat

Participants (mean
age * SD) or
[median (range))

Reason for medical
consultation

Testosterone
treatment

Sexual debut

Number of sex
partners

Frequency of
intercourse/wk

Orgasmic function

Sexual desire

Erectile
dysfunction

Premature
gjaculation

Delayed
gjaculation

Perceived
gjaculation
volume

Testicular pain

Wu et al. (215)

Double-blind
crossover with
oral testosterone
undecanoate

4 KS (353 * 85)

Infertility

No treatment
(minimum 8 wk)

Frequency of sexual
thoughts/wk:
25 (04)

Yoshida et al. (208)

Cross-sectional
case control

40 KS (322 * 40)

55 controls (335 * 42)

Infertility

Significantly increased:
44 (28)/mo

Decreased in 20% of KS

Decreased in 10% of KS

Increased in 25% of KS

Prevalence of premature
or delayed ejaculation:
KS 57.5%

Article |.

Decreased in 42.5% of KS

Raboch et al.
(218)

Cross-sectional
case control

77 KS (31 * 578)

85 controls
(327 = 631)

Infertility

Abbreviations: C, controls; ED, erectile dysfunction; NA, not applicable; NS, not significant.

El et al. (209)

Cross-sectional case
control

53 KS [33 (26-40)]

75 controls
(34 (30-39)]

Infertility

Significantly lower
(decreased in 55%
of KS vs. 17% of C)

NS (prevalence:
KS 19%)

Significantly lower
(prevalence:
KS 23%)

NS (prevalence:
KS 7.5%)

Corona et al.
(207)

Cross-sectional
case control

23KS (406 + 12.3)

1356 controls
(517 * 130)

Sexual
dysfunction

NS decreased in
61% of KS

NS (prevalence
of severe ED:
KS 23%)

NS (prevalence: KS
9.5%)

NS (prevalence: KS
9.5%)

Decreased in 62%
of KS

Skakkebzk et al. (211)

Cross-sectional case
control

132 KS [41.7 (19.0-765)]

313 controls (425
(17.0-772)]

KS recruited from
endocrine, genetic, and
fertility clinics

Controls recruited from
the male background
population

95 KS received
testosterone

36 KS received no
testosterone

1 unknown
Significantly later

NS

Significantly decreased

NS

Significantly increased

NS prevalence: KS 65%, C

Significantly more often
(prevalence: KS 43%)

Significantly more often
(prevalence: KS 23%)




Testosteronbehandling minskar risken for dod

All-cause mortality
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KS utan Testosteron

10 15 20
Follow-up time (years)

Chang S et al., Lancet 2025



Testosteronbehandling

KS-TRT KS-non-TRT  Controls HR HR (adjusted)b HR

n = 557 n =2176° n = 50,150 KS-TRT vs KS-non-TRT | KS-TRT vs KS-non-TRT | KS-TRT vs control
All-cause mortality (%(n)) 7.0 (39) 8.6 (188) 6.5 (3261)  0.60 (0.40-0.89) 0.56 (0.37-0.85) 1.27 (0.91-1.79)

Nastan halverad risk jamfort med de obehandlade!

Chang S et al., Lancet 2025



Kriminalitet?

Proportion ever convicted
(excluding traffic offenses)

HR: 1.40 (1.23 to 1.59)
0<0.001

e Om man justerar for - Klinetelter
socioekonomi blir det ingen

skillnad
Controls

30 40 50
Age (years)

Stochholm K et al., BMJ Open 2012



Kriminalitet?

Convictions Klinefelter syndrome

Sexual abuse (26/592)
Homicide (1/55)
Violence (50/3,631)

» Forsiktighet vid tolkning av Burglary (165/9,89)

Traffic (261/29,618
resultat ‘ )
Drug-related crime (23/2,676)

Arson (16/199)

Others (124/9,445)

1
HR, log scale

Stochholm K et al., BMJ Open 2012



Den storsta fragan
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Kom ihag

Hitta dem!

Var medveten om de bekymmer som finns | gruppen utan att forutsatta att de
finns hos den enskilda patienten!

Undvik stigmatisering!

Se till sa de far behandling!






Fods 1958

Gifter sig med Karin i borjan av 80-talet

Efter tva ar soker paret for barnloshet. Bosse lamnar ett
spermieprov och far beskedet att han inte har nagra

spermier

De adopterar tva barn
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24 ar senare far han diagnosen Klinefelters syndrom
Efter diagnos forandras livet radikalt till det battre
Han forstar tidigare svarigheter i livet

Han far ett mkt battre forhallande till sin hustru

Han vagar ta sig for saker som han inte vagade forut

Han blir starkare, piggare och gladare



Sverige 1 borjan av 80-talet

En overvaldigande majoritet av Sveriges man med avvikande spermieprov
utreds inte avseende orsak

Sverige 2026

En overvaldigande majoritet av Sveriges man med avvikande spermieprov
utreds inte avseende orsak
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www.livingwithxxy.orqg


http://www.livingwithxxy.org

