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ABSTRACT. Klinefelter syndrome (KS) is the most common sex
chromosomal disorder with an estimated prevalence of 1 in 500-1000.
Increased incidences of anxiety, depression, substance abuse, psychotic
and behavioral disorders, and sexual disorders have been reported in
patients with KS. The aim of this case study was to report a case of a
man with untreated KS who was also diagnosed with type II bipolar
disorder. This case report raises awareness regarding psychiatric
diagnoses that may be associated with such a highly prevalent
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condition. A 46-year-old man who had previously been diagnosed with
an untreated KS was examined in our Psychiatric Department with an
acute hypomanic episode. Clinical improvement was observed within
4 days and psychiatric symptoms were resolved in 7 days without use
of medication. A psychiatric history of a depressive episode and at least
two hypomanic episodes, as well as a family history of two relatives
diagnosed with bipolar disorder, strongly suggest that our patient has
type II bipolar disorder. Bipolar disorder may be a comorbid disorder in
patients with KS. Routine screening for mood disorders and appropriate
referral and evaluation should be performed. Future genetic research
is warranted to explore why some chromosomal abnormalities (e.g.,
duplications), especially those located on the X chromosome, such as
Klinefelter syndrome, may be associated with a bipolar or psychotic
disorder in some individuals but not in others.

Key words: Klinefelter syndrome; Sex chromosomal disorder;
Bipolar disorder

INTRODUCTION

Klinefelter syndrome (KS) is the most common sex chromosomal disorder with an
estimated prevalence of 1 in 500-1000 newborn boys (Lanfranco et al., 2004). Individuals with
KS carry a supernumerary X chromosome and may present a very broad phenotypic spectrum
with physical characteristics such as a small testicular size, gynecomastia, euchanoid body
habitus, sparse body hair, long arms and legs, elevated gonadotropins, and infertility (Slim et
al., 2009; Radicioni et al., 2010; Zhang et al., 2015). The cognitive phenotype in individuals
with KS is characterized by a small downward shift in average overall intelligence quotient
(IQ). The downward shift in mean 1Q seems to be driven by deficits in the verbal-conceptual
domain (Boada et al., 2009). Increased incidences of anxiety, depression, substance abuse, and
psychotic disorders have been reported in patients with KS (Hambert, 1964; Roy, 1981; DeLisi
et al., 2005; Cederlof et al., 2014). Our aim was to report the case of a man with untreated KS,
who was also diagnosed with type II bipolar disorder (BD). This case report raises awareness
regarding psychiatric diagnoses that may be associated with such a highly prevalent condition.

CASE PRESENTATION

A 46-year-old man, previously diagnosed with an untreated KS by karyotype following
a diagnosis of infertility, was admitted to the Infectology Department of a University Hospital
with dyspnea, thoracic pain, and fever. Physical examination revealed right lung community-
acquired pneumonia. The patient was treated with amoxicillin and clavulanic acid (1 g/125
mg) b.i.d., paracetamol for analgesia, a low molecular weight heparin (tinzaparin), and
tramadol (50 mg) taken when needed as an analgesic. The patient’s medical history indicated
a depressive episode 8 years earlier, which was treated with psychotherapy without any known
psychotropic treatment. No alcohol, drugs, or medication consumption was reported. The
patient’s mother and a maternal aunt were previously diagnosed with bipolar disorder.

On day 2 of hospitalization, the patient had no fever or pain and presented a decreased
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need for sleep, mood exaltation, inflated self-esteem, hypersyntonia, distractibility, and flight
of ideas. Symptoms were not severe enough to impair normal functioning; however, an acute
hypomanic state was suggested. No confusion or delusional symptoms were observed at any
time. Symptoms were assessed using the Young Mania Rating Scale (Favre et al., 2003). The
patient has a total score of 26/60. The patient refused all psychotropic treatment other than
Zopiclone (7.5 mg) for the sleep disorder, as he described previous episodes in which he had
the same symptoms, which were resolved spontaneously. Clinical improvement was observed
within 4 days and psychiatric symptoms were resolved in 7 days.

DISCUSSION

Individuals with KS have a higher risk of developing psychiatric disorders (Bruining
et al., 2009), although reported symptoms have been described as heterogeneous, atypical, and
often transnosographic (Slim et al., 2009; Verri et al., 2010). A 68% prevalence of depressive
symptoms has been reported in 310 adolescents with KS (Turriff et al., 2011). Another
study investigated the association between KS and psychiatric disorders in 51 children and
adolescents and reported a 65% prevalence of language disorders. In addition, 63% of the
patients had attention-deficit hyperactivity disorder, 27% had an autism spectrum disorder,
and 12% had a psychotic disorder (Bruining et al., 2009). During adulthood, patients with
KS have an increased prevalence of psychiatric disorders, with attention-deficit hyperactivity
disorder and psychotic syndrome the most prevalent of these disorders (Nielsen and Wohlert,
1990; Kebers et al., 2002). An association between BD and Klinefelter syndrome has rarely
been reported in the literature (Everman and Stoudemire, 1994).

A psychiatric history of a depressive episode, at least two hypomanic episodes, and a
family history of two relatives diagnosed with BD strongly suggest that our patient presented
a type II BD. Two hypotheses could be posed in regard to this psychiatric comorbidity in
an individual with KS. The first hypothesis, which is based on the family history, is that our
patient has two different diagnoses with distinct etiologies. The second hypothesis is that BD
may be influenced by the patient’s extra X chromosome.

Supporting the hypothesis that KS can be a risk factor for BD, several studies
have highlighted the association between 47,XXY aneuploidy and psychiatric disorders,
such as depression, anxiety, and schizophrenia (Bender et al., 1999; van Rijn et al., 2005;
Bruining et al., 2009, 2010).

Genetic studies have investigated individuals with KS because of their increased risk
for schizophrenia (van Rijn et al., 2005; Bruining et al., 2010). DeLisi et al. (2005) investigated
KS as a genetic model for psychotic disorders. It was hypothesized that, in KS, genes on
the extra X chromosome escape inactivation and are expressed, altering both gray and white
matter and development of the frontal and temporal lobes. These structural brain anomalies
may be responsible for the development of psychiatric disorders in patients with KS (DeLisi
et al., 2005; van Rijn et al., 2006).

A recent study provided evidence of genetic loci on the X chromosome contributing
to mood disorders with juvenile onsets. There is evidence of linkage across a large region
of chromosome Xq spanning two regions from Xq24 to Xq28, which have previously been
linked to BD (Wigg et al., 2009).

Arecent neuroimaging study in individuals with KS indicated that there are differences
in some brain regions that may be involved in the onset of some psychiatric diseases. Shen et
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al. (2004) studied brain morphometry variations associated with KS. A pronounced volume
reduction in brains of individuals with KS compared to healthy controls was observed in the
insula, temporal gyri, amygdala, hippocampus, cingulate, and occipital gyri. Most of these
regions contain gray matter structures (Shen et al., 2004). These results may lead to more
research on psychiatric comorbidities in individuals with KS aimed at better understanding the
abnormalities in these individuals.

We were not able to find any research regarding the treatment of patients with
comorbid KS and BD. Kawahara et al. (2015) reported the use of testosterone as a mood
stabilizer in a case report.

Future genetic research is warranted to explore why some chromosomal abnormalities
(e.g., duplications), especially those located on the X chromosome, such as Klinefelter
syndrome, may be associated with psychotic disorders or mood disorders in some individuals
but not in others. However, our conclusions should be considered with care, considering that
they are based on a unique case.

Clinically, screening for mood disorder and other psychiatric comorbidities is
warranted in individuals with KS (Nielsen and Wohlert, 1990; Kebers et al., 2002). A careful
clinical evaluation and psychiatric treatment when necessary may help individuals with KS
cope with these frequent comorbidities.
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