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ABSTRACT. Nearly 70 years after its description, Klinefelter 
syndrome (KS) remains a largely undiagnosed condition. As 
its clinical presentation may be subtle, many of those af
fected may be unaware or diagnosed only during evalua
tion for hypogonadism and/or infertility. In February 2010 
an interdisciplinary panel of specialists met in Abano Terme 
(Padua, Italy) in a workshop on "Klinefelter Syndrome: di
agnosis and clinical management". The main aim of this 
meeting was to discuss several aspects related to the epi
demiology, pathogenesis, and evaluation of KS and to de
velop a consensus defining its early diagnosis and treat-

BACKGROUND 

Although first described about 70 years ago, Klinefelter 
Syndrome (KS) has remained a largely undiagnosed con
dition. Its clinical presentation may be subtle, meaning that 
affected subjects often never consult any doctor, nor are 
physicians prompted to screen the population adequate
ly for the syndrome. In consequence, many individuals car
rying an extra X in the karyotype remain unaware through
out their life or are diagnosed only during evaluation for 
hypogonadism and/or infertility in adulthood. 
In February 2010 an interdisciplinary panel of specialists 
met in Abano Terme (Padua, Italy) in a workshop on 
"Klinefelter Syndrome: diagnosis and clinical manage
ment". The main aim of this meeting was to discuss sev
eral aspects related to the pathogenesis and evaluation 
of KS and to develop a consensus defining its early di
agnosis and treatment. 
The workshop was carried out under the auspices of the 
Italian Society of Andrology and Sexual Medicine 
(SIAMS). 
This review paper summarises the main points of the con
sensus statement. 

EPIDEMIOLOGY AND PATHOGENESIS 

KS was first described in 1942 (1) as a "not infrequent" 
syndrome, but the actual prevalence remained unknown 
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ment. In the present consensus we have highlighted the 
features that may prompt the physicians to look after pa
tients with KS both for the syndrome and correlated dis
eases. We have provided evidences that, during the differ
ent phases of life, there might be some advantages in es
tablishing the diagnosis and starting proper follow-up and 
treatment. The workshop was carried out under the aus
pices of the Italian Society of andrology and Sexual Medi
cine (SIAMS). 
(J. Endocrinol. Invest. 33: 839-850, 2010) 
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until recently, when karyotype analysis was confirmed as 
the best method for its diagnosis. Its cause was unknown 
until 1959, when Jacobs and Strong demonstrated the 
presence of an extra X chromosome in the karyotype of 
patients with KS (2). The term KS describes a group of 
chromosomal disorders defined by the presence of at 
least one supernumerary X chromosome added to a nor
mal 46,XY male karyotype. Epidemiological studies in dif
ferent countries and populations have estimated its 
prevalence as 152 cases per 100,000 males, corre
sponding to 1 in 660 live births (3-6). KS is thus the most 
common numerical chromosomal aberration among in
fertile males, affecting 10-15% of azoospermic men and 
about 5% of severely oligozoospermic men (7), and is the 
most common form of congenital male hypogonadism. 
There is a discrepancy between the pre- and post-natal 
prevalence of KS, probably due to under-diagnosis. In 
fact, only 25% of estimated cases are diagnosed post
natally and <10% are detected at or before birth (4). 
The most frequent karyotype is 47,XXY (80-90% of cases), 
with other cases presenting supernumerary X chromo
somes (48, XXXY, 49,XXXXY) or mosaicism with a mixture 
of normal and 47,XXY cells (or mixtures of 47,XXY and 
other karyotypes, such as 47,XXY/48,XXXY). Recent stud
ies have reported cytogenetic variants with structural 
anomalies rather than aneuploidies (8). 
The severity of the phenotype in KS is directly correlated 
with the number of extra X chromosomes, suggesting an 
effect related to the gene dosage. It has been estimated 
that each extra Xis associated with a decrease in intelli
gence quotient (IQ) of approximately 15-16 points, with 
language, and particularly expressive skills, being most 
affected (9). Mosaicism generally results in a milder phe
notype. The true prevalence of mosaic forms might be 
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