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Considering the reported effect of sex steroids on the brain and behaviour, possible 
psychiatric side effects need to be taken into consideration when hormonal treatment 
should be prescribed in mentally ill or vulnerable patients. 
 
This may be the case of Klinefelter patients, who often present with physical characteristics 
including tall stature, hypogonadism, and fertility problems. The majority of affected men 
carry a 47,XXY karyotype, while the other cases have supernumerary X chromosomes or 
mosaic forms [66]. The presence of the extra X chromosome can lead to characteristic 
cognitive and language deficits of varying severity [67]. In particular, individuals with 
Klinefelter syndrome (KS) seem to be at a higher risk of intellectual disability [67], as well as 
for difficulties in communication and social skills [68, 69]. In addition, a vulnerability in 
emotional and behavioural dysregulation, anxiety, depression, attention deficit 
hyperactivity disorder, and social difficulties, including autism, has been observed [68]. Even 
if androgen deficiency is a characteristic feature of KS, only few studies have directly 
examined the effects of testosterone therapy on psychological features in KS. Indeed, a 
recent cross-sectional study in 50 KS patients did not find differences in the 
neuropsychological profile between androgen-treated and androgen-untreated patients 
[70, 71]. An improvement in energy levels and attention with testosterone treatment was 
also observed in treated patients by different authors [70, 72]. However, prospective, 
controlled studies in the KS population aimed at determining whether psychological 
functioning may change with androgen therapy are missing. 
 
Conclusion 
The available literature exploring the relationship between sex hormones and psychiatric 
conditions highlights the importance of a multidisciplinary assessment in mentally ill 
patients. 
 
Prospective randomized studies investigating the impact of hormone replacement therapy 
on psychological profiles may provide crucial information in better understanding sex 
hormones’ influences on mental state, as well as optimizing treatments in mentally 
vulnerable patients. 
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