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Summary. Turner syndrome (TS) results from a sex-chromosomal anomaly characterized by presence of one
normal X chromosome and the loss of the second X-chromosome in phenotypic females. Autoimmunity
has been recognized as one of the more prominent characteristics of T'S. The risk of autoimmune diseases in
patients with T'S is approximately twice as high as in the general female population. The spectrum includes,
Hashimoto’s thyroiditis, coeliac disease (CD), type 1 diabetes (T1DM), alopecia areata, inflammatory bowel
disease, juvenile rheumatoid arthritis and some cutaneous disorders as vitiligo and Halo nevus. This review
will address the autoimmune disorders associated with T'S, their pathophysiologic mechanisms and clinical
characteristics. (www.actabiomedica.it)
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Introduction

Turner syndrome (T'S) results from a sex-chro-
mosomal anomaly characterized by presence of one
normal X chromosome and the loss of the second X-
chromosome in phenotypic females (1). The initial de-
scription by Henry Turner in 1938 included short stat-
ure, sexual infantilism, cubitus valgus and pterygium
colli (2). The phenotype includes short stature, primary
ovarian failure, some physical features resulting from
consequences of fetal lymphedema and skeletal abnor-
malities. Congenital cardiovascular defects, osteopo-
rosis, endocrine and metabolic disorders and hearing
loss are recognized contributors for increased morbid-
ity and mortality and decreased life expectancy in this
syndrome (3).

Increased prevalence of autoimmunity in women

In general, autoimmune diseases are more com-
mon in women than men and the explanations remain

uncertain. Estrogens seem to impact the course of hu-
man autoimmune disease. Pregnancy has also been
suspected of contributing to excess autoimmunity in
women explained with retention of allogenic fetal cells
(4). Another factor implicated in excess autoimmunity
in women involves the process of X chromosome inac-
tivation, wherein one of the two X chromosomes un-
dergoes inactivation or transcriptional silencing during
early embryonic development. This typically results in
tissue mosaicism in which approximately 50% of cells
express the maternally-derived (XMat) and 50% ex-
press the paternally-derived (XPat) X chromosome.
It has been proposed that X chromosome inactivation
may be skewed during thymic development resulting
in predominant expression of only one set of X chro-
mosome encoded self-antigens. This may lead to inad-
equate thymic deletion of autoreactive T-lymphocytes,
which in turn leads to impaired “self” antigen recogni-
tion and tolerance. The risk of initiation of an autoim-
mune reaction would be enhanced if such autoreactive
T cells encounter XPat or XMat specific antigens in
peripheral tissues (5, 6).
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Mechanism of autoimmunity in women with

Turner syndrome

Autoimmunity has been recognized as one of
the more prominent characteristics of TS (7, 8). The
risk of autoimmune diseases in patients with TS is
approximately twice as high as in the general female
population (9). The increased risk of autoimmunity in
patients with T'S has also been attributed to X-chro-
mosome haplo-insufliciency, maternal origin of the X-
chromosome, excessive production of pro-inflamma-
tory cytokines (IL-6), decrease in anti-inflammatory
cytokines (IL-10, TGF-B), or hypogonadism. The im-
pact of three copies of genetic material on the long
arm of the X-chromosome and an increased incidence
of AD in girls with the iXq karyotype have also been
suggested (10,11). The excess of autoimmune antibod-
ies is likely to result from the X chromosome defects.
It has been demonstrated that genes located in the X
chromosome, including a major histocompatibility
complex (MHC) locus in the long arm, are involved
in regulation of the immune response and altered im-
mune tolerance (12).

Moreover, discrete disturbances in both humoral
and cellular immune responses have been reported
and a genetic basis has been proposed, although not
established uniformly (13). More recent data sug-
gest that in Brazilian patients with TS, the PTPN22
C1858T polymorphism may be an important genetic
factor predisposing to autoimmune disease risk (14).
Another study from USA showed that autoimmune
susceptibility in Turner Syndrome is due to an altera-
tion in the expression of the X-linked FOXP3 gene.
FOXP?3 is important in the development of regulatory
T cells, and complete loss of FOXP3 expression has
been shown to result in severe autoimmunity (15).

Autoimmune diseases in Turner syndrome

Morbidity secondary to autoimmunity ranks
among the more prominent syndrome-associated char-
acteristics, where an estimated 50% of the middle-aged
patients suffer from Hashimoto’s thyroiditis, and the
prevalence increases with age. Other diseases of pos-
sible autoimmune aetiology also prevail with an in-

creased risk of coeliac disease (CD), type 1 diabetes
(T1DM), alopecia areata, inflammatory bowel disease,
juvenile rheumatoid arthritis, idiopathic thrombocyto-
penic purpura, psoriasis and vitiligo. Furthermore, an
increased frequency of cobalamin deficiency was re-
ported, although this was not shown as secondary to
pernicious anaemia with autoantibody production (16).

1. Autoimmune thyroid diseases and thyroid autoimmunity

Thyroid autoimmune diseases are characterized
by abnormal lymphocytic activation, directed against
self-antigens, i.e. thyroglobulin (Tg) and thyroperoxi-
dase (TPO). They encompasses Hashimoto’s thyroidi-
tis (HT), a predominantly T cell mediated disease and
Graves’ disease, characterized by a primarily humoral
response and the presence of anti-thyroid stimulating
hormone (TSH) receptor antibodies (17). The rela-
tionship between thyroid disease and T'S was first sug-
gested by Atria ez a/. (18) in 1948 when they reported
the postmortem findings of a small thyroid gland with
lymphocytic infiltration in a young T'S woman. Most
HT forms evolve into hypothyroidism, although at
presentation patients can be without clinical hypothy-
roidism and present with subclinical hypothyroidism
which is a biochemical condition characterized by se-
rum TSH above the upper limit of the reference range
and serum F'T4 levels within the reference range (19,
20). Interestingly, regarding the putative influence of
karyotype on clinical features, some studies reported
an association between autoimmune thyroiditis and
the X isochromosome karyotype (21).

In the general population, the diagnosis of thy-
roiditis is based on clinical evidence of thyroid dys-
function, whereas in patients with TS, functional
evaluation is done periodically, regardless the clini-
cal picture, which allows the detection of subclinical
changes (13).

2. Celiac disease

Since the 1970s, several reports have indicated an
association between TS and celiac disease. The inci-
dence of CD increases 11-fold in TS (22). The preva-
lence of antiendomysial antibodies positivity detected
by screening in TS is 4.2% (23). Reviewing the data
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in the TS population, serological screening appears to
be an effective method of identifying subclinical CD.
Most of the patients diagnosed with T'S who also have
growth retardation do not respond to growth hormone
therapy if they have coexisting CD. On the other hand,
some of the patients with CD who have persistent
growth retardation and pubertal immaturity despite
a gluten-free diet are diagnosed with TS afterwards
(24). The available data and publications indicate that
screening for CD should be performed in patients with
TS, and intestinal biopsy should be carried out in pa-
tients with positive results (25).

3. Type 1 diabetes mellitus

In a Danish study, Type 1 diabetes used to appear
the most common AID associated with TS (26). The
reason for the increased incidence of diabetes in TS
women is probably due to deranged insulin secretion
by mechanisms that are not entirely clear. It has been
suggested that the abnormalities of the X chromosome
may influence immune tolerance, leaving T'S patients
more susceptible to autoimmune disease (27).

4. Skin manifestations

TS has been associated with several cutaneous
abnormalities including an increased frequency of pig-
mented nevi, but few reports consider nevi in detail.
Halo nevus (HN) is clinically defined as a melano-
cytic nevus surrounded by a halo of depigmentation.
Vitiligo, a dermatologic disorder characterized by the
presence of depigmented patches on the skin, has been
described in the list of cutaneous findings associated
with TS. In contrary to the common belief, Halo ne-
vus, rather than vitiligo, is the typical dermatologic

finding of Turner’s syndrome (28).
5. Inflammatory bowel diseases

Inflammatory bowel diseases (IBD) affects mil-
lions of people around the world and the peak of
incidence occurs between 15 and 30 years old. Two
chronic disorders represent this group of diseases:
CD (Crohn’s disease) and UC (ulcerative colitis). It is

unclear why autoimmune diseases have an increased

incidence in TS patients, but hormone therapy often
used to treat these patients, seems to be a susceptibility
factor to IBD occurrence (29, 30).

6. Rheumatic diseases and other immune-related conditions

Juvenile idiopathic arthritis (JIA) is an autoim-
mune condition that might be associated with Turner
syndrome. The prevalence seems to be at least six times
greater than would be expected if the two conditions
were only randomly associated (31). Other investiga-
tors believe that it is important to consider the diag-
nosis of Turner’s syndrome in girls with JIA, recog-
nizing that characteristic radiographic findings such as
metacarpal shortening are usually present. Conversely,
suspicion of an underlying inflammatory arthritis is
warranted in search for radiological findings consist-
ent with JIA in girls with TS and joint symptoms (32).
There are scarcity of literature addressing this associa-
tion and the reports are relatively old.

Conclusions

In conclusion, autoimmune diseases are prevalent
in patients with TS. Despite the importance of early
detection and treatment of AD, literature reports are
ambiguous, and studies related to girls with T'S are very
few. Further study of autoimmune disorders in people
with Turner syndrome may contribute to the better un-
derstanding of mechanisms in the pathogenesis of au-
toimmune conditions more generally. Moreover, there
are no current clear guidelines for management of the
several autoimmune disorders in Turner’s Syndrome.

Conflict of interest: Each author declares that he or she has no
commercial associations (e.g. consultancies, stock ownership, equity
interest, patent/licensing arrangement etc.) that might pose a con-
flict of interest in connection with the submitted article

References

1. Bondy CA. Care of girls and women with Turner syndrome: a
guideline of the Turner Syndrome Study Group. ] Clin Endo-
crinol Metab. 2007; 92:10-25.

2. Turner HH. A syndrome of infantilism, congenital webbed
neck, and cubitus valgus. Endocrinology. 1938; 23: 566-574.



344

D. Khater

3. Schoemaker M]J, Swerdlow AJ, Higgins CD, Wright AF,
Jacobs PA. Mortality in women with turner syndrome in
Great Britain: a national cohort study. ] Clin Endocrinol Me-
tab. 2008; 93:4735-4742.

4. Rubtsov AV, Rubtsova K, Kappler JW, Marrack P. Genetic
and hormonal factors in female-biased autoimmunity. Auto-
immun Rev.2010; 9:494-498.

5. Chitnis S, Monteiro J, Glass D, Apatoff B, Salmon ], Con-
cannon P, Gregersen PK. The role of X-chromosome inac-
tivation in female predisposition to autoimmunity. Arthritis
Res.2000; 2:399-406.

6. Invernizzi P, Pasini S, Selmi C, Gershwin ME, Podda M.
Female predominance and X chromosome defects in autoim-
mune diseases. ] Autoimmun. 2009;33:12-16.

7. Lleo A, Moroni L, Caliari L, Invernizzi P. Autoimmunity and
Turner’s syndrome. Autoimmun Rev. 2012;11:A538-543.

8. Gawlik AM, Berdej-Szczot E, Blat D, Klekotka R, Gawlik
T, Blaszczyk E, Hankus M, Malecka-Tendera E. Immuno-
logical Profile and Predisposition to Autoimmunity in Girls
With Turner Syndrome. Front Endocrinol (Lausanne). 2018
Jun 4;9:307. doi: 10.3389/ fendo. 2018.00307.

9. Grossi A, Crino A, Luciano R, Lombardo A, Cappa M, Fi-
erabracci A. Endocrine autoimmunity in Turner syndrome.
Ttal J Pediatr. 2013 Dec 20;39:79. doi: 10.1186/1824-7288-
39-79.

10. Jergensen KT, Rostgaard K, Bache I, Biggar RJ, Nielsen NM,
Tommerup N, Frisch M. Autoimmune diseases in women
with Turner’s syndrome. Arthritis Rheum. 2010:62:658-666.

11. Bakalov VK, Gutin L, Cheng CM, Zhou J, Sheth P, Shab K,
Arepalli S, Vanderhoof V, Nelson LM, Bondy CA. Autoim-
mune disorders in women with turner syndrome and women
with karyotypically normal primary ovarian insufficiency. J
Autoimmun. 2012:38:315-321.

12.Bianchi I, Lleo A, Gershwin ME, Invernizzi P. The X
chromosome and immune associated genes. ] Autoimmun.
2012;38:187-192.

13. El-Mansoury M, Bryman I, Berntorp K, Hanson C, Wil-
helmsen L, Landin-Wilhelmsen K. Hypothyroidism is com-
mon in Turner syndrome: results of a five-year follow-up. J
Clin Endocrinol Metab. 2005; 90:2131-2135.

14. Bianco B, Verreschi IT, Oliveira KC, Guedes AD, Galera BB,
Galera MF, Barbosa CP, Lipay MV. PTPN22 polymorphism
is related to autoimmune disease risk in patients with Turner
syndrome. Scand ] Immunol. 2010;72:256-259.

15. Su MA, Stenerson M, Liu W, Putnam A, Conte F, Bluestone
JA, Anderson MS. The role of X-linked FOXP3 in the au-
toimmune susceptibility of Turner Syndrome patients. Clin
Immunol. 2009;131:139-144.

16. Mortensen KH, Cleeman L, Hjerrild BE, Nexo E, Loc H,
Jeppesen EM, Gravholt CH. Increased prevalence of autoim-
munity in Turner syndrome-influence of age. Clin Exp Im-
munol. 2009;156:205-210.

17. Cogni G, Chiovato L. An overview of the pathogenesis of
thyroid autoimmunity. Hormones (Athens). 2013;39:19-29.

18. Atria A, Sanz R, Donoso S. Necropsy study of a case of
Turner’s syndrome. Case report. J Clin Endocrinol Me-
tab.1948;8:397-405.

19. Witkowska-Sedek E, Borowiec A, Kucharska A, Chacewicz

K, Rumifiska M, Demkow U, Pyrzak B.Thyroid Autoim-
munity in Girls with Turner Syndrome. Adv Exp Med Biol.
2017;1022:71-76.

20. Cooper DS, Biondi B. Subclinical thyroid disease. Lancet.
2012;379:1142-1154.

21. De Kerdanet M, Lucas J, Lemee F, Lecornu M. Turner’s syn-
drome with X-isochromosome and Hashimoto’s thyroiditis.
Clin Endocrinol (Oxf). 1994;39:673-676.

22. Marild K, Sterdal K, Hagman A, Ludvigsson JF. Turner Syn-
drome and Celiac Disease: A Case-Control Study. Pediatrics.
2016 Feb;137(2):220152232. doi: 10.1542/peds.2015-2232

23. Bonamico M, Pasquino AM, Mariani P, Danesi HM, Cul-
asso F, Mazzanti L, Petri A, Bona G; Italian Society Of Pedi-
atric Gastroenterology Hepatology (SIGEP); Italian Study
Group for Turner Syndrom (ISGTS). Prevalence and clinical
picture of celiac disease in Turner syndrome. ] Clin Endo-
crinol Metab. 2002; 87: 5495-5498.

24. Durusu M, Giirlek A, Simsek H, Balaban Y, Tatar G. Co-
incidence or causality: Celiac and Crohn diseases in a case of
Turner syndrome. Am ] Med Sci. 2005; 329: 214-216.

25. Demurezer A, Ersoy R, Akin E, Ersoy O. Celiac disease
in patient with Turner syndrome.Turk ] Gastroenterol.
2012;23:812-813.

26. Rujner J, Wisniewski A, Gregorek H, Wozniewicz B,
Miynarski W, Witas HW. Coeliac disease and HLA-DQ
2 (DQA1* 0501 and DQB1* 0201) in patients with Turner
syndrome. ] Pediatr Gastroenterol Nutr. 2001;32:114-115.

27. Akyiirek N, Atabek ME. Type 1 Diabetes Mellitus Associat-
ed with Turner Syndrome. Eur ] Gen Med 2015;12:364-366.

28. Brazzelli V, Larizza D, Martinetti M, Martinoli S, Calca-
terra V, De Silvestri A, Pandolfi R, Borroni G. Halo nevus,
rather than vitiligo, is a typical dermatologic finding of Turner
syndrome: clinical, genetic, and immunogenetic study in 72
patients. ] Am Acad Dermatol. 2004;51:354-358.

29. Pereira dos Reis P, Fortes Monteiro de Castro R, Costa
Vieira R, de Paula Guimarées Bafa C. Turner Syndrome and
Inflammatory Bowel Disease: Case Report. ] Pharm Phar-
macol. 2018; 6: 36-139.

30. Price WH. A High Incidence of Chronic Inflammatory
Bowel Disease in Patients with Turner’s Syndrome. ] Med
Genet. 1979;16: 263-266.

31. Zulian Z, Schumacher HR, Calore A. Juvenile arthritis in
Turner’s syndrome: A multicenter study. Clin Exp Rheuma-
tol. 1998;16:489-494.

32. Wihlborg CE, Babyn PS, Schneider R.The association be-
tween Turner’s syndrome and juvenile rheumatoid arthritis.
Pediatr Radiol. 1999;29:676-681.

Received: 30 June 2019

Accepted: 31 July 2019

Correspondence:

Doaa Khater, MD, FRCPCH (UK)

Department of Paediatrics, Endocrinology Unit,

Alexandria University Children’s Hospital,

Egypt and Child Health Department, Sultan Qaboos University
Hospital, Muscat, Sultanate of Oman

e-mail: duaayasseen@yahoo.com



