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Klinefelter syndrome (KS) is a genetic chromosomal 
abnormality associated with the presence of one additional X 
chromosome due to the abnormal division characterized by 
a typical karyotype of 47 XXY (classic form) or 46, XY/47, XXX 
(mosaic form). Studies with Southern blotting indicate that the 
additional X chromosome is equally likely to be of maternal 

origin. The disease is usually manifested by typical somatic 
features, microorchidism, gynecomastia and infertility. Typical 
somatic changes include acromicria, clinodactyly or other 
abnormalities; spinal osteoporosis is usually manifested not 
only in adults but also in younger KS patients.
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The article summarizes data on the association of Klinefelter syndrome (KS) with autoimmune rheumatic diseases, that is 
rheumatoid arthritis (RA), systemic lupus erythematosus (SLE), polymyositis/dermatomyositis, systemic sclerosis (SSc), mixed 
connective tissue diseases (MCTD), Sjogren’s syndrome and antiphospholipid syndrome (APS). Recently, a higher risk for RA, 
SLE and Sjogren’s syndrome in patients with KS has been clearly demonstrated. However, the association of other autoimmune 
rheumatic disorders such as dermatomyositis/polymyositis, SSc, MCTD and APS is reported only casually. Based on the hormonal 
changes in KS, there are suggestions that low androgen and higher estrogen levels might be a predisposing factor for the 
development of autoimmune diseases, but evidence for the association is poor. Epidemiologic studies on larger cohorts of 
patients are required.

Práca sumarizuje dostupné údaje o asociácii Klinefelterovho syndrómu (KS) s autoimunitnými reumatickými chorobami, t.j. re-
umatoidnou artritídou (RA), systémovým lupus erythematosus (SLE), polymyozitídou/dermatomyozitídou, systémovou sklerózou 
(SSc), zmiešaným ochorením spojiva (MCTD), Sjogrenovým syndrómom a antifosfolipidovým syndrómom (APS). Nedávno bolo 
preukázané vyššie riziko RA, SLE a Sjogrenovho syndrómu u pacientov s KS. Avšak asociácia s inými autoimunitnými chorobami, 
ako sú dermatomyozitída/polymyozitída, SSc, MCTD a APS je zatiaľ publikovaná iba kazuisticky. Na základe hormonálnych zmien, 
ktoré sú typické pre KS sa predpokladá, že nízka hladina androgénov a vyššie hladiny estrogénov môžu byť predispozičnými 
faktormi v etiopatogenéze autoimunitných chorôb, ale dôkazy pre túto asociáciu v literatúre sú zatiaľ chudobné. Vyžadujú si 
epidemiologické štúdie na väčších súboroch pacientov.
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In large population studies, the incidence of KS has been 
estimated to be 1:1000 live born male babies. It is assumed 
that more than 50% of males are not recognized and 
approximately 90% of those identified are diagnosed 
postpubertal (Aksglaede L et al., 2013).
It is well known that the autoimmune rheumatic diseases 
are more common in females because of higher levels of 
estrogens in comparison with androgens. However, because 
of the additional X chromosome in patients with KS, resulting 
in hypogonadism with lower androgen and higher estrogen 
levels, there is an arising hypothesis on the increased 
prevalence and also, a higher risk of autoimmune disorders 
in males with this syndrome. The data from the literature are 
poor and epidemiological studies are missing.
Therefore, the aim of this article is to summarize all data on the 
relationship between KS and various autoimmune rheumatic 
diseases.

KLINEFELTER SYNDROME AND RHEUMATOID 
ARTHRITIS (RA)

Based on hormonal status and several case reports that 
have been published until recently, there are suggestions 
that people with KS may be at an increased risk of some 
autoimmune diseases, but the evidence is still poorly 
documented.
In a formerly published article of Bošmanský and Kopecký 
(Bosmanský et Kopecky, 1979), the authors have described 
a case of rheumatoid arthritis (RA) and seropositivity of 
rheumatoid factor in a patient with KS. RA had a clearly 
benign course with slow progression, and minimal exudative 
manifestations related to RA activity. The patient died after 
suffering from myocardial infarction. In their report, authors 
pointed to the relatively rare coincidence of KS and RA.
Later on, various case reports of patients with KS and 
rheumatoid arthritis have been published, suggesting 
that the association of both disorders is not extremely rare  
(Lamotte et al., 1965, Mac Swen et al., 1965, Tsung et Heckman, 
1974). Unfortunately, the epidemiological study on a large 
group of KS patients was missing. Recently, in the English 
national record linkage study, approximately 30 autoimmune 
diseases were studied in a large group of people with KS.  
The risk for rheumatoid arthritis was significantly higher in KS 
(RR 3.3, 95% CI 2.0-5.2) and the disease was identified among 
seven most common autoimmune disorders associated with 
KS (Seminoq et al., 2015).
Pathogenesis of association of autoimmune disorders  
including RA and KS is still completely unrecognized. Low 
testosterone levels or increased estradiol to testosterone 
ratio have been considered as a contributing factor in 
the development of rheumatic disease. In some studies, 
the estradiol is positively correlated with the degree of 
inflammation in males affected by RA (Cutolo et al., 2004, 
Castagnetta et al., 2003). In addition, the local action of  

gonadal steroids, including their conversion to active 
metabolites or receptor sensitivity in tissues affected 
with inflammation, may also play an important role in the 
pathogenesis of RA (Rovensky et al., 2005). Furthermore, 
genetic abnormalities in androgen receptor coding genes, 
such as polyglutamine repeat length, were found to  
contribute to the phenotypic variability in KS suggesting 
alterations in androgen action that may play a role in the 
development of autoimmunity in KS as well (Zinn et al., 2005). 
In the report of Kobayashi and colleagues, the course of RA  
was benign, similar to previous reports (Kobyashi et al., 1994). 
On the other hand, Al-Arfaj described a patient with KS who 
had seropositive erosive rheumatoid arthritis, suggesting 
that in association with KS, rheumatoid arthritis may be 
more erosive (Al-Arfaj, 2010). Whether hormonal changes are 
responsible for benign or aggressive course of the rheumatoid 
arthritis is unknown and requires further studies.

KS AND SYSTEMIC LUPUS ERYTHEMATOSUS (SLE)

Similar to other autoimmune diseases, SLE predominantly 
affects women. Previously, several cases of SLE in people with 
KS have been reported and the association of SLE with KS has 
been reported only casually (Oritz-Neu et Le Roy, 1969, Wittori 
et Desaegher, 1977). In 1991, the authors described the case of 
a 22-year-old male in whom SLE was presented by Raynaud‘s 
phenomenon with necrosis of the fingers, dyspnea, and chest 
pain due to pleuritis. Among the laboratory parameters, the 
presence of antinuclear antibodies (ANA) was also detected. 
Ten years later, the patient was admitted again because of 
a skin rash, sensitivity to sun, and ulcers in the oral cavity. 
Moreover, Raynaud‘s phenomenon was present with fingertip 
necrosis, and lymphadenopathy was found. Laboratory 
parameters showed leucopenia, high inflammatory markers, 
positivity of ANA and anti-ds DNA antibodies, anti-cardiolipin 
antibodies and lupus anticoagulants. The hormonal 
evaluation demonstrated decreased serum testosterone 
and elevated serum estrogen levels. KS was confirmed by 
genetic testing (Folomeev et al., 1991). Subsequently, Stern 
and colleagues studied the urinary estrogen levels in KS 
and SLE. One patient had elevated levels of all three urinary 
estrogens (estrone, estradiol, and estriol) with markedly 
increased estriol values (Stern et al., 1977). Moreover, some 
authors pointed to the fact that estradiol levels are frequently 
elevated in KS, reaching values as measured in women with 
the normal menstrual cycle, whereas androgen levels are 
similar to those found in prepubertal age males. Therefore, 
it can be hypothesized that estrogens seem to play a role in 
the modulation of the immune system, and  subsequently, 
in the pathogenesis of SLE itself (Lahita 1986). Other studies 
also confirmed that serum androgen levels, including 
testosterone, androstenedione, dehydroepiandrosterone, 
and dehydroepiandrosterone sulfate are reduced in SLE 
(Michalski et al., 1978). According to others, the metabolism of 
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sexual steroids in males with KS was similar to that observed 
in women suffering from SLE (Lahita et Bradlow, 1987,  
French et Hughes, 1983). It is still unclear whether 
hyperestrogenism or lack of testosterone is responsible 
for the development of autoimmunity in these individuals. 
Androgens seem to be natural immunosuppressors, and their 
deficiency was observed in SLE and in RA males.
An interesting case report of patient with SLE and KS was 
published by Gilliland and Stashower, who described a case 
of a 12-year-old boy suffering from epileptic episodes from 
the age of 4 years. Initially, he developed skin manifestations 
on face and shoulders, as well as in the auricular region. 
Biopsy suggested discoid lupus erythematosus. Weakness 
and arthritis of small joints developed after several months.  
ANA and anti-dsDNA antibodies were positive. The disease 
was controlled with antimalarial agents and prednisone. 
Upon a follow-up examination at the age of 6 years, the 
patient was found to have small testes. Genetic testing 
confirmed the presence of KS with typical hormonal changes  
(Gilliland WR et Stashower, 2000). Furthermore, many authors 
published one or more cases with association of both KS and 
SLE, and its various manifestations (Jimenez-Balderas et al., 
2001, Dubois et Kaplan, 1976, Goto et al., 2011).
Besides case reports, there are some studies on smaller 
groups of patients with the aim to estimate the prevalence 
of KS in males with SLE with various findings. In one study, 
none of the 22 patients with SLE was identified to have KS 
(Dubois et Kaplan, 1976). However, in another study among 
286 men with SLE, seven of them were diagnosed with KS  
(Dillon et al., 2011). On the other hand, in the English national 
record linkage studies, SLE was among the seven most 
common autoimmune diseases detected in patients with KS 
with RR 18.1, 95% CI 2.2-65.6 (Seminoq et al., 2015).
Recently, a large genotyping study in SLE patients revealed 
that of the 213 SLE men, five had KS (47, XXY) genotype.  
The risk of SLE in men with 47, XXY genotype has been 
calculated to be approximately 14-times higher than in men 
with 46, XY genotype, consistent with the notion that SLE 
susceptibility is partially explained by an X chromosome 
gene-dose effect (Scofield et al., 2008). Such effect could 
be mediated by abnormal inactivation of genes on the  
X chromosome, as has been demonstrated for CD40L, or by 
genetic polymorphism as has been demonstrated for Xq28. 
On the other hand, a gene dose effect could also be mediated 
by a gene without an SLE-associated polymorphism in 
that a gene that avoids X inactivation will have a higher 
level of expression in subjects with two X chromosomes  
(Sawalha et al., 2009) .

KS AND POLYMYOSITIS/DERMATOMYSITIS

The association between KS and polymyositis/
dermatomyositis is unclear and reported only by some cases. 
Formerly, Rovensky and colleagues demonstrated a case of 

a patient with KS and antisynthetase syndrome {Raynaud‘s 
phenomenon, acrosclerosis, mechanic‘s hands, mild weakness 
of proximal muscles of the hands, presence of interstitial 
pulmonary fibrosis, tendency to recurrent infections, and 
secondary Sjogren‘s syndrome) (Rovensky et al., 2003).  
The presence of anti-Jo-1 antibody together with anti-Ro 
and anti-La antibodies was detected. Two cases of a similar 
association have been published by others (Nielsen et al., 
1999, Murakami et al., 1988), however, there is no evidence on 
higher risk of the disease in patients with KS and oppositely, 
there is lack of evidence on higher prevalence of KS among 
patients with polymyositis/dermatomyositis.

KS AND SYSTEMIC SCLEROSIS (SSC)

Nowlin and colleagues described the association of KS with 
systemic sclerosis for the first time in 1985 (SSc) (Nowlin 
et al., 1985). In one of two patients described in this paper, 
hypogonadism has been presented prior to the development 
of SSc. Authors discussed the role of testicular failure as  
a disease-modifying factor in SSc. In another patient, 
Raynaud´s phenomenon was associated with lack of 
androgens. Testicular fibrosis along with vasculopathy is 
believed to contribute to gonadal failure in SSc. In another 
report, a case of association of both SSc and KS with the 
clinical picture of sclerodactyly and bilateral basilar pulmonary 
fibrosis, synovitis of the MCP joints was demonstrated. In this 
report, the authors have hypothesized the potential effects of 
KS on the development of autoimmune syndromes similar to 
other autoimmune diseases (see above) (O´Donghue 1982). 
The association of KS with SSc has been published casually 
by others; however, the risk of the disease in men with KS is 
uncertain (De Keyser et al., 1989).

KS AND MIXED CONNECTIVE TISSUE DISEASE 
(MCTD) AND SJOGREN´S SYNDROME

There are only some reports on the occurrence  of MCTD 
in patients with KS. Takeuchi and colleagues published  
a report of a patient with KS suffering from mixed connective 
tissue disease (MCTD), diabetes mellitus, and some other 
endocrine disturbances, such as hypothyroidism and primary 
hypocorticism (Takeuchi et al., 1999). Subsequently, Kasten 
and colleagues described a 43-year-old male with eunuchoid 
body proportions and a history of deep venous thromboses 
in the right leg with an occurrence of recurrent ulcers in the 
right perimalleolar region for 6 years. Karyotyping revealed 
a 47 XXY genotype, clinical and laboratory evaluations 
confirmed MCTD suggesting that patients with KS are 
prone to develop connective tissue diseases (Kasten et al., 
1995). Similar case report has been published by Japanese 
authors describing a patient with KS who developed MCTD 
and Sjögren´s syndrome. A relative increase of peripheral 
CD8+ T cells carrying either HLA-DR or CD57 was found 
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in the patient (Ishihara et al., 1997). Although there are no 
epidemiological studies demonstrating higher prevalence 
of Sjogren´s syndrome until recently, the relative risk for 
Sjogren´s syndrome in the English national record linkage 
study in people with KS was significant (RR 19.3, 95% CI 4.0 
– 5.7) (Seminoq et al., 2015). The potential role of additional 
X chromosome in the development of Sjogren´s syndrome is 
supported by a recent case report from Japan describing a 
16-year-old patient with trisomy X (47 XXX) who developed 
MCTD and Sjogren´s syndrome. The patient was positive for 
antinuclear antibody, anti-nRNP antibody and rheumatoid 
factor (Fujimoto et al., 2015).

KS AND ANTIPHOSPHOLIPID SYNDROME (APS)

The association of the antiphospholipid syndrome (APS) with 
KS was first described in 1993. Subsequently, two cases of SLE 
with a secondary APS in KS were reported by Folomeev and 
others. Some authors pointed to the fact that the immune 
mechanism including the beta2-GP1 cofactor may contribute 
to the reasons underlying the vascular alterations in KS 
(Miyagawa et al., 1995, Amstrong et al., 1985).

CONCLUSION

Because of relatively low prevalence of non-organ specific 
autoimmune diseases in males and also low prevalence of 
Klinefeter syndrome in population, the data on association 
of KS with these disorders is still poor. Recently, a higher risk 
for RA, SLE and Sjogren´s syndrome in patients with KS has 
been clearly demonstrated by English national record linkage 
studies. The association of other autoimmune rheumatic 
disorders such as dermatomyositis/polymyostitis, systemic 
sclerosis, MCTD and antiphospholipid syndrome is still 
reported only casually, and the evidence on higher risk of 
these diseases is missing (Table 1). However, with respect to 
the hormonal changes in KS, there are suggestions that this 
syndrome resulting in low testosterone and higher estrogen 
levels might be a predisposing factor for the development 
of autoimmune diseases. Unfortunately, there are no 
prospective studies on the prevalence of non-organ-specific 
autoimmunity, as well as autoimmune rheumatic disorders 
on large cohort of patients with KS. However, it appears that 
patients with KS should be monitored from the aspect of the 
development of various autoimmune diseases.

Table 1. Summary of currently available data on a risk for rheumatic autoimmune diseases in patients with KS

Non-organ specific autoimmune disease Evidence for a risk

Rheumatoid arthritis Higher risk (RR 3.3) 

Systemic lupus erythematodes Higher risk (RR 18.1)

Sjogren’s syndrome Higher risk (RR 19.3)

Systemic sclerosis No evidence, only case reports

Antiphospholipid syndrome No evidence, only case reports

Polymyositis/dermatomyositis No evidence, only case reports

RR – relative risk for the disease according to Seminoq et al., 2015
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