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K linefelter syndrome is the most common sex 
chromosome disorder in males, characterized in the 

majority of cases by an extra X chromosome (47, XXY), 
with a prevalence of 0.1%–0.2% in the general population.1,2 
Klinefelter syndrome is a natural genetic model for studies 
of X chromosome gene expression and androgen effects on 
brain development/function. A relevant body of literature 
has reported the increased occurrence of schizotypal 
traits and full-blown psychotic disorders in patients with 
Klinefelter syndrome,3–6 but also among patients with other 
sex chromosome abnormalities.7 We report a case of early 
onset schizophrenia in a patient with Klinefelter syndrome.

Case Report
Mr A was a 54-year-old man with a seventh grade 

education who retired at age 23 years due to disability (his 
only work history was in his father’s shop during a brief 
period). He lived with his parents until their passing when 
he was 30 years old. After that, he moved in with his siblings, 
and, at age 53 years, he started living with a professional 
caretaker hired by his family. No consanguinity or family 
history of psychiatric or genetic disorders was reported.

He has a medical history of Klinefelter syndrome, 
confirmed by karyotype study (47, XXY) and a related 
cognitive impairment (IQ test score of 60). Additionally, he 
was diagnosed with schizophrenia at age 15 years due to 
an existence of reference and persecutory delusions, verbal 
hallucinations commenting on behaviors and sometimes 
talking directly to the patient, passivity of thought and 
will, and hetero-aggressive behavior. The patient started 
psychiatric follow-up and medication, which he could 
not name. Gradually after this first psychotic episode, 
functionality was even more affected. His parents guaranteed 
medication adherence. Due to lack of supervision when his 
parents died, he stopped taking any medication and was 
hospitalized due to a psychotic episode for the first time. 

He maintained follow-up for 10 years until he abandoned 
the appointments. By then, he was taking chlorpromazine 
35 mg/d, carbamazepine 400 mg/d, and haloperidol 4 mg/d, 
but his compliance was very irregular.

The patient was never able to perform instrumental 
activities of daily living. However, in the past few years, 
he had lost the capacity to perform basic activities, such as 
dressing himself, showing a progressive cognitive decline.

When he was 53 years old, a professional caretaker was 
hired by his siblings. She noticed soliloquies, suspiciousness, 
and behavioral abnormalities (eg, hetero-aggressivity, 
wandering the streets at all hours), and he was referred to a 
psychiatry appointment. Upon observation, the patient had 
intact orientation; politeness; childlike posture; persecutory, 
reference, and grandiose delusions of poor systematization; 
verbal hallucinations commenting on behaviors; difficulty 
in interpreting social cues; poor abstract thinking; and 
euthymic humor with affective rigidity. The symptoms 
remitted partially with haloperidol 5 mg/daily, with the 
patient maintaining self-referential ideas with partial insight. 
Medication compliance was assured by the caretaker.

Discussion
The potential role of X chromosome genes in 

schizophrenia pathogenesis has been extensively 
investigated, with chromosomal syndromes being used as 
paradigmatic models for this purpose. Regarding the clinical 
features, both Klinefelter syndrome and schizophrenia are 
associated with impaired social cognition. Some studies 
suggest that this impairment is related to a compromised 
function of the amygdala, fusiform gyrus, insula, and 
superior temporal sulcus.8 The patient’s IQ was not 
surprising, since a low IQ is associated with a greater risk for 
schizophrenia.9–11 Additionally, many genes responsible for 
cognitive development are in the X chromosome,12,13 with 
approximately half of all intellectual disabilities presenting 
a defect in the X chromosome.13,14 Hormone imbalance as 
the cause of cognitive deficit in Klinefelter syndrome has 
been ruled out,15,16 reinforcing the role of X chromosome 
abnormalities in cognition.

A previous study17 conducted among individuals 
with Klinefelter syndrome demonstrated a high rate of 
copy number variants. According to the authors,17 half 
of the X-linked copy number variants fell within regions 
encompassing genes. About 90% of these genes escape X 
inactivation and are within the regions of X-Y homology, 
particularly the Xq21.31 gene, which is related to cerebral 
asymmetry and psychosis.18
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Interestingly, some of the neuroimaging abnormalities 
in Klinefelter syndrome (due to deleterious effects of the 
extra X aneuploidy on neurodevelopment) are also present 
in patients with schizophrenia (Table 1). The reduced 
hemispheric asymmetry, reported in both schizophrenia 

and Klinefelter syndrome, suggests that the genes implicated 
in the lateralization process are also located in the X 
chromosome.19

Regarding the early onset of schizophrenia in our 
patient, we can conceptualize that Klinefelter syndrome 
provided a structural and functional ground potentiating 
the development of schizophrenia and anticipating its onset. 
In conclusion, the symptomatic and neuroimaging overlap 
between Klinefelter syndrome and schizophrenia may lead 
us to hypothesize that both disorders might have a common 
pathway. Klinefelter syndrome might be a risk factor for 
not only schizophrenia but also its early onset. Further 
investigation is necessary to clarify the exact linkage between 
the 2 disorders.
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