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Phenotypic expression of Hashimoto’s thyroiditis is
absolutely atypical in girls with Turner syndrome
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Summary. Background: It is unknown whether phenotypic expression of Hashimoto’s thyroiditis (HT)
might be conditioned by the association with Turner syndrome (TS). Objectives: To focus on the most
recent pediatric studies concerning epidemiology and biochemical course of HT in TS girls. Design: The
epidemiological peculiarities of TS-related HT in pediatric age were compared with those usually observed
in non-T'S girls with HT and results are summarized in Tables 1 and 2. Conclusions: 1) phenotypical expres-
sion of HT in TS girls is significantly different from that observed in girls without TS; 2) such differences
concern the epidemiological picture, the biochemical presentation modes and also the natural history from
HT diagnosis onwards; 3) these peculiarities of TS-related HT are not necessarily linked with a specific
karyotype. (www.actabiomedica.it)
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Background

Turner syndrome (TS) is one of the commonest
chromosomopathies, with an estimated incidence of
around 1:1900 female live births (1). From a clinical
point of view it is characterized by growth and puberty
delay, gonadal dysgenesis, heart and kidney congeni-
tal defects and several dysmorphic features: nail dys-
plasia, high arched palate, low-set ears, retrognathia,
neonatal lymphedema, low posterior hairline, cubitus
valgus, multiple nevi, webbed neck, pectus excavatum
and short fourth metacarpal.

Another relevant clinical feature of T'S women is
the elevated susceptibility towards autoimmune-medi-
ated disorders, which is already evident in childhood
and progressively increases with age. The autoimmune
disease that is most frequently associated with TS is
by far Hashimoto’s thyroiditis (HT) (2-5), followed
by celiac disease, type 1 diabetes mellitus, juvenile
idiopathic arthritis, inflammatory bowel diseases and
uveitis.

In TS girls HT is characterized by many epidemi-
ological and clinical peculiarities, which have raised, in
the last years, an intriguing issue, i.e. whether the asso-
ciation with T'S may be able to affect per se phenotypic
epression of autoimmune thyroid disorders (AITDs)
in children and adolescents (4,6-8).

Aim of the present paper is to focus on the most
recent data of pediatric literature about the specific
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features of HT phenotypic expression in young pa-
tients with T'S.

Epidemiological peculiarities of TS-related HT

The prevalence rate of HT in TS girls has been
reported to fluctuate from 10 to 21% (9-11). Such a
prevalence is distinctly higher than that generally re-
ported in the pediatric general population, i.e. 1,2%
(12). In TS girls even the prevalence rate of another
autoimmune thyroid disease, that is Graves™ disease
(GD), has been reported to be significantly higher
than in children without T'S: 1.7-3.0% (7,9,11,13) vs
6.5%o0 (14). Therefore, on the basis of the most recent
epidemiological reports, it can be argued that the as-
sociation with T'S may be responsible for an enhanced
children’ susceptibility to AITDs, although the patho-
physiological bases of such a predisposition have not
been clearly elucidated to now.

There are at least ten genes located on X-chromo-
some, that are known to be possibly involved in im-
munoregulation process (15). The most relevant one is
FOXP3, which encodes a transcription factor for the
function of regulatory T-cells (16). Polymorphisms of
this gene are linked with AITDs in Caucasian people
(17), thus suggesting that FOXP3 haploinsufficiency
might be involved in the pathogenesis of the increased
susceptibility to AITDs, which is detectable in TS
girls (16). Another possibility is that the increased risk
of AITDs in TS girls might be associated with hap-
loinsufliciency of the genes in the pseudoautosomal
region of X-chromosome (3,10,16).

According to other studies, the risk of AITDs is
especially elevated in TS girls with X-isochromosome
(6,11), thus suggesting that a gene on the long arm of
X-chromosome might be responsible for the predis-
position to AITDs of TS patients (6). Nevertheless, it
has to be considered that other authors have described
no significant relationships between AITDs and a spe-
cific karyotype (4,7,9,18).

Another epidemiological peculiarity of TS-relat-
ed HT is that the prevalence rate of family HT ante-
cedents is generally lower than the one usually record-
ed in non-T'S girls with HT (Table 1). Furthermore,

the association with other extra-thyroidal disorders is

Table 1. Median age (and range), rates of girls with family his-
tory of thyroid diseases or associated extra-thyroidal autoim-
mune disorders in two cohorts of girl with or without Turner

syndrome T'S (from reference 19, partially modified)

Age (yrs)  Family history  Associated
of thyroid autoimmune
diseases (%)  diseases (%)
TS girls 13.0 (4.5-18.0) 7.0 15.5
(Nos. 90)
Non-TS girls  11.0 (2.8-18.0) 31.5 17.1
(Nos. 449)
p-value n.s. <0.0005 n.s.*

* not significant

not more common in TS girls than in those without
TS (Table 1). These epidemiological features of TS-
related HT support the view that TS girls are per se
more exposed to the risk of developing AITDs, irre-
spective of familial predisposition or association with
other autoimmune disorders (19).

Peculiarities of biochemical presentation of

TS-related HT

According to the results of a recent study on the
presentation patterns of HT in TS children, this dis-
order in TS girls seems to present with a less severe
biochemical picture that in the ones without T'S (19).

In fact, median TSH serum levels at HT diag-
nosis were significantly lower in TS patients, whereas
FT4 levels did not significantly differ in the two pa-
tient groups with or without TS (19). In both groups
the most frequent hormonal pattern at entry was eu-
thyroidism, but the prevalence rate of girls present-
ing with euthyroidism was significantly higher in TS
group (Table 2). On the contrary, the prevalence rate
of patients presenting with a thyroid dysfunction pic-
ture was obviously higher in non-T'S group (Table 2).
The thyroid dysfunction pattern that was most fre-
quently observed in the patients with T'S was subclini-
cal hypothyroidism (SH), while the prevalence rate of
cases with overt hypothyroidism was very low in TS
group (Table 2). By contrast, the prevalence of cases
with overt hypothyroidism was relatively elevated in
non-T'S group (Table 2).
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Table 2. Prevalence rates of the different thyroid function patterns at diagnosis of Hashimoto’s thyroiditis (HT) in two cohorts of
girls without or with Turner syndrome (T'S); in TS girls thyroid function patterns were also re-evaluated 5 yrs after HT diagnosis

(from reference 19, partially modified)

Euthyroidism Subclinical Overt Hyperthyroidism
(%) hypothyroidism (%) hypothyroidism (%) (%)
Non-T§ girls 54.2 16.7 22.2 6.9
(Nos. 449)
TS girls 73.3 23.4 3.3 0
(Nos. 90)
p-value <0.001 8.x <0.0005 <0.025
TS girls at re-evaluation 25.6 18.9 52.2 3.3
(Nos. 90)
p-value <0.0005 8.k <0.0005 n.s.”

* not significant

The less severe biochemical picture which has
been observed in TS girls at HT presentation might
be explained on the basis of a less aggressive autoim-
mune pattern of HT, as suggested by the lower serum
concentrations of thyroid peroxidase autoantibodies
that have been, at least initially, detected in T'S popu-
lation (19). Another possible explanation is that many
pediatricians are aware that T'S girls are more exposed
to the risk of AITDs and, therefore, in a TS girl, HT
diagnosis may be often suspected by pediatricians even
in the presence of a minimal thyroid dysfunction pic-
ture (15,19).

Peculiar biochemical evolution of TS-related HT

Phenotypical expression of TS-related HT in
terms of natural history has been only occasionally in-
vestigated (11,19).

According to the report of Livadas et al (11), the
prevalence of hypothyroidism in T'S girls progressively
increases with age after HT presentation.

According to the results of another more recent
study, thyroid status significantly deteriorates over
time, both in the TS girls who were euthyroid at the
time of HT diagnosis and in those who had presented
with a thyroid dysfunction (Table 2). Thyroid status
deterioration, throughout follow-up, seems to be es-
pecially relevant in the girls who were SH at HT di-
agnosis. In fact, most of them exhibited, at the end

of observation period, a biochemical picture of frank
hypothyroidism (Table 2). Very similar results, con-
cerning the natural history of HT-related SH in TS
patients, were just recently found in another prospec-
tive study aiming at ascertaining whether long-term
thyroid function prognosis may differ in the girls with
either idiopathic or HT-related mild SH and whether
the association with TS can modify the outcome of
HT-related SH (20).

The results of those recent prospective studies are
especially surprising, considering that spontaneous
evolution of SH in non-TS children is generally re-
ported to be characterized by a more favorable trend,
both in the cases with an idiopathic form (21-23) and
in the ones with underlying HT (24-27).

In the light of the most recent data on this topic,
it can be argued that the association with T'S is able to
significantly affect the natural course of thyroid sta-
tus from HT presentation onwards. Therefore, in T'S
patients with HT, thyroid function evolution should
be carefully followed up, in order to recognize, at the
proper time, a shifting from euthyroidism or SH to
either overt hypothyroidism or hyperthyroidism (19).

In the study of Aversa et al (19), a 3.3% of TS
girls with HT developed, during the observation pe-
riod, a picture of GD, a sequence of events that may be
sporadically observed also in non-T'S children (28-31).

Finally, the evolution pattern of thyroid tests in
TS girls does not seem to be significantly conditioned

by karyotype abnormalities (19).
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Conclusions: 1) phenotypical expression of HT in
TS girls is significantly different from that observed
in girls without TS; 2) such differences concern the
epidemiological picture, the biochemical presentation
modes and also the natural history of biochemical pic-
ture from HT diagnosis onwards; 3) these peculiari-
ties of TS-related HT are not necessarily linked with a
specific karyotype.
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