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Tiroiditis de Hashimoto: manifestaciones clínicas, bioquímicas y su asociación 
con enfermedades autoinmunes y no autoinmunes

Introducción: la tiroiditis de Hashimoto es la causa más frecuente de disfunción tiroidea en niños, con una 
incidencia del 1 al 2%. Esta enfermedad autoinmune suele estar relacionada con otras patologías. El objetivo 
es determinar si existen asociaciones en pacientes pediátricos con tiroiditis de Hashimoto tanto clínicas, como 
bioquímicas, con otras enfermedades para establecer directrices para su detección y tratamiento oportuno. 
Material y métodos: estudio observacional descriptivo y transversal en un periodo de 15 años de pa-
cientes con diagnóstico de tiroiditis de Hashimoto menores de 15 años que llevaron seguimiento en la 
Unidad Médica de Alta Especialidad #25 de Monterrey, Nuevo León, México. Se analizaron variables 
como antecedentes heredofamiliares de enfermedad tiroidea, autoinmune o neoplásica, sexo, edad, 
motivo de consulta, función tiroidea en el momento del diagnóstico y la presencia de comorbilidades 
autoinmunes y no autoinmunes.
Resultados: se analizaron 110 pacientes. El motivo de consulta más frecuente en el momento del diag-
nóstico fue una detección casual de hormona estimulante de la glándula tiroides (TSH) elevada. El 80% 
debutó con un hipotiroidismo franco bioquímico. El 26% de los pacientes presentó una segunda enfer-
medad autoinmune no tiroidea, donde predominó la diabetes mellitus tipo 1 en un 18% y, con menor 
frecuencia, otras como vitíligo, lupus eritematoso sistémico y enfermedad de Addison. La obesidad fue 
la comorbilidad no autoinmune más frecuente.
Conclusiones: los pacientes pediátricos con tiroiditis de Hashimoto tienen alto riesgo de presentar una 
enfermedad autoinmune no tiroidea, principalmente diabetes mellitus tipo 1. Se encontró que los pa-
cientes en edad pediátrica de sexo masculino con tiroiditis de Hashimoto tienen alto riesgo de desarro-
llar una enfermedad autoinmune no tiroidea.

Introduction: Hashimoto’s thyroiditis is the most frequent cause of thyroid dysfunction in children, with 
an incidence of 1 to 2%. This autoimmune disease is usually related to other pathologies. The objective 
is to determine if there are associations in pediatric patients with Hashimoto’s Thyroiditis both clinical, 
biochemical and with other diseases to establish guidelines for its timely detection and treatment.
Material and methods: descriptive and cross-sectional observational study in the period of 15 years of 
patients diagnosed with Hashimoto’s thyroiditis under 15 years of age who were followed up in the 
Unidad Médica de Alta Especialidad #25, in northeastern Mexico. We included 110 patients in the 
sample in whom different variables were analyzed, such as clinical and biochemical manifestations 
and their association with other autoimmune and non-autoimmune diseases. 
Results: in the patients studied, the most frequent reason for consultation at the time of diagnosis was 
a casual detection of elevated TSH. 80% debuted with frank biochemical hypothyroidism. 26% of pa-
tients presented a second non-thyroid autoimmune disease where type 1 diabetes mellitus predomi-
nated in 18%, and less frequently, others such as vitiligo, systemic lupus erythematosus and Addison’s 
disease. Obesity was the most frequent non-autoimmune comorbidity.
Conclusions: pediatric patients with Hashimoto’s thyroiditis are at high risk of presenting a non-thyroid 
autoimmune disease, mainly type 1 diabetes mellitus. It was found that pediatric male patients with 
Hashimoto’s thyroiditis are at high risk of developing a non-thyroid autoimmune disease.
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INTRODUCTION

Hashimoto thyroiditis, also known as chronic au-
toimmune thyroiditis (CAT) or chronic lymphocytic 
thyroiditis, is the most frequent cause of acquired 
hypothyroidism and goitre in children and adoles-
cents. Its prevalence in children is of 1 to 2%, and it 
is more frequent in girls and in puberty.1

The term thyroiditis is defined as evidence of “in-
trathyroidal lymphocytic infiltration” with or with-
out follicular damage. Two types of CAT cause per-
sistent hypothyroidism: Hashimoto disease 
(goitrous form) and atrophic thyroiditis (without 
goitre). Both are characterised by circulating thy-
roid autoantibodies and varying degrees of thyroid 
dysfunction, differing only by the presence or ab-
sence of goitre.2 Chronic autoimmune thyroiditis 
can be suspected in the presence of goitre, even if 
there are no signs or symptoms of thyroid dysfunc-
tion. Among symptomatic patients, the most fre-
quent manifestations are goitre and growth de-
lay.3 It may also be an incidental finding in medical 
check-ups or in the management of children with 
autoimmune comorbidities: type 1 diabetes,4,5 
coeliac disease6 and vitiligo.7,8 It may also be pre-
sent in children with chromosomal abnormalities, 
such as Turner, Down or Klinefelter syndrome, with 
rheumatic diseases, such as systemic lupus ery-
thematosus,9,10 and metabolic diseases,11 such as 
type 2 diabetes,12 among others.

Its aetiology is multifactorial and involves genet-
ic, environmental and endogenous factors in the 
development of autoimmunity. Up to 30% of af-
fected individuals may have a family history of 
autoimmune thyroid disease, highlighting the 
importance of genetic predisposition to the dis-
ease, especially in the paediatric age group, in 
which genetic factors may be involved in up to 
80% of cases.13 Some of the possible environmen-
tal factors are a high iodine intake, selenium defi-
ciency, exposure to tobacco smoke or other pol-
lutants, infectious disease or stress. The level of 
thyroid-stimulating hormone (THS) has been 
suggested as a possible marker of cardiometa-
bolic risk.14 

The association between chronic inflammation 
and the development of cancer is well known. If 
thyroid nodules are detected, they need to be eval-
uated to rule out malignancy. Chronic lymphocytic 
thyroiditis may make it difficult to arrive to the cor-
rect diagnosis, as it has cytological features that 
may give rise to indeterminate or conflicting re-
sults.15 It is important to recognise the overall shift 
in the spectrum of histotypes and underlying mo-
lecular alterations common in paediatric thyroid 
cancer, as it may directly influence diagnostic test 
selection and therapeutic recommendations.16 

The aim of our study was to identify the most fre-
quent comorbidities in paediatric patients with 
Hashimoto thyroiditis and determine their asso-
ciation with other autoimmune and non-autoim-
mune diseases to allow the development of guide-
lines for early diagnosis in the future.

MATERIAL AND METHODS

We conducted a cross-sectional observational and 
descriptive study of patients with a diagnosis of 
Hashimoto thyroiditis aged less than 15 years 
managed at the Speciality Care Unit #25 of Mon-
terrey, Nuevo León, Mexico, in the 2006-2021 peri-
od. The study was approved by the local clinical 
research ethics committee. 

We recruited patients by consecutive sampling, in-
cluding all who were eligible. We collected data 
from the health records of patients aged less than 
15 years with a diagnosis of Hashimoto thyroiditis 
who had complete records and positive thyroid 
peroxidase antibody test results. We excluded pa-
tients lost to followup or with a diagnosed chro-
mosomal abnormality. We analysed different vari-
ables, such as sex, age, the reason for seeking care 
and thyroid function at the time of diagnosis, the 
presence of comorbidities and the hereditary/fam-
ily history of thyroid disease, autoimmune or ma-
lignant, and of other autoimmune diseases. 

We used measures of central tendency, such as the 
median for qualitative variables and the mean for 
quantitative variables. In the inferential analysis, 
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we compared categorical data by means of the chi-
square test  and Fisher exact test, and considered 
p values of less than 0.05 statistically significant. 
Lastly, we calculated odds ratios (ORs). 

RESULTS

We analysed 123 health records, of which 110 met 
the inclusion criteria (Table 1). Of this total, 84 
(77%) corresponded to female patients. The medi-
an age at diagnosis was 10 years. Sixty patients 
(55%) were aged 4 to 10 years. The most frequent 
reason for seeking care was a chance findings of 
TSH elevation, followed by manifestations com-
patible with thyroid disease, such as weight gain, 

delayed growth or puberty and/or constipation 
(31% of patients).

The most frequent biochemical profile at diagno-
sis was overt hypothyroidism, found in 75 (68%) of 
the patients, followed by subclinical hypothyroid-
ism in 17%. Biochemical hyperthyroidism was only 
found in 1 patient. Most patients did not have a 
known relevant family/hereditary history  of dis-
ease. Thirteen percent had a family history in first-
degree relatives of non-autoimmune thyroid dis-
ease, 4% of autoimmune thyroid disease and 2%, 
of non-thyroidal autoimmune disease. In addition, 
3% had a history of thyroid cancer. 

As regards autoimmune comorbidities in the sam-
ple of patients with Hashimoto thyroiditis, we 

Table 1. General characteristics of 110 paediatric patients given a diagnosis of Hashimoto thyroiditis over  
a 15-year period

Variable Frequency, n (%)
Mean age
Median age

9.9 years
10 years

Sex 
Female 
Male

85 (77)
25 (23)

Reason for consultation
Chance finding of TSH elevation
Goitre
Short stature
Other manifestations of thyroid disease

41 (37)
26 (24)

9 (8)
34 (31)

Thyroid status at diagnosis
Euthyroidism
Subclinical hypothyroidism
Overt hypothyroidism
Hyperthyroidism

15 (14)
19 (17)
75 (68)

1 (1)
Autoimmune comorbidities
None
Type 1 diabetes
SLE
Vitiligo
Addison disease

82 (74)
20 (18)

1 (1)
6 (5)
2 (2)

Non-autoimmune comorbidities
None
Obesity
Thyroid cancer 
Metabolic syndrome

79 (72)
17 (15)

9 (8)
5 (5)

Family history
None
Autoimmune thyroid disease
Other thyroid disease
Thyroid cancer
Other autoimmune disease

 
86 (78)

4 (4)
15 (13)

3 (3)
2 (2)

SLE: systemic lupus erythematosus; TSH: thyroid stimulating hormone.
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found that 28 (26%) had another autoimmune dis-
ease. The most prevalent one was type 1 diabetes 
mellitus, present in 20 patients (18%). When it 
came to non-autoimmune comorbidities, obesity 
was the most frequent, present in 15%, while 8% 
had thyroid cancer. We divided patients into 2 cat-
egories: those who had an autoimmune comor-
bidity and those who did not; Table 2 presents the 
results of the comparative analysis. We did not 
find a significant difference in age between pa-
tients with and without autoimmune comorbidi-
ties, with a mean age of 9.9 years. When it came to 
sex, we found that out of the 85 female patients in 
the sample, 20% had another autoimmune dis-
ease, while of the 25 male patients, 44% had an 
autoimmune comorbidity (p = 0.02). In the group 

without autoimmune comorbidities, 81% of pa-
tients presented with overt hypothyroidism in the 
biochemistry panel performed at diagnosis  of 
Hashimoto disease(p <0.05). On the other hand, 
40% of patients with autoimmune comorbidities 
had normal thyroid function at diagnosis(p 
<0.001). 

DISCUSSION

Nearly half of all individuals with Hashimoto thy-
roiditis have a family history of autoimmune thy-
roid disease, but in our study this history was only 
present in 4% of included patients. Studies con-
ducted in Denmark found a concordance of 55% in 

Table 2. Factors associated with the diagnosis of autoimmune vs. non-autoimmune comorbidities in 110 patients 
with Hashimoto thyroiditis

Variable
Patients with 
autoimmune 
disease (28)

Patients without 
autoimmune 
disease (82)

p-value OR
[confidence 

interval]
Age in years, mean (SD) 9.9 (2.4) 9.9 (2.5) 0.5
Sex, n (%) 0.02 2.33  

[1.22-4.21]
Female
Male

17 (60)
11 (40)

68 (83)
14 (17)

Thyroid status, n (%) <0.05
Subclinical hypothyroidism
Hypothyroidism
Euthyroidism
Hyperthyroidism

9 (32)
8 (28)

11 (40)
0 (0)

10 (12)
67 (81)

4 (5)
1 (1)

2.3 [1.22-4.21]
0.3 [0.13-0.64]
3.1 [2.22-6.41]

0
 Reason for consultation, n (%) <0.05
Incidental finding
Goitre
Short stature
Other thyroid disease features

22 (78)
4 (14)

0
2 (8)

19 (23)
22 (27)
9 (11)

32 (39)

6.1 [2.21-13.9]
0.41 [0.21-0.78 ]
0.1 [0.04-0.68]

0.14 [0.05-0.71]

Family history, N (%) 0.144
None
Autoimmune thyroid disease
Thyroid disease
Thyroid cancer
Autoimmune disease

26 (92)
0

1 (4)
0

1 (4)

60 (73)
4 (5)

14 (17)
3 (4)
1 (1)

-
-
-
-

Comorbidities, n (%) 0.041
None
Obesity
Metabolic syndrome
Papillary thyroid cancer
Follicular thyroid cancer
Follicular adenoma

25 (89)
2 (8)

0
0
0

1 (3)

43 (52)
16 (19)

5 (6)
9 (11)
4 (5)
4 (5)

4.7 [ 1.53-14.78]
-
-
-
-
-
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monozygotic twins  compared to 3% in dizygotic 
twins.17 It has also been associated with certain 
chromosomal abnormalities, such as Down syn-
drome or Turner syndrome. On the other hand, 
some environmental factors are also believed to 
contribute to its aetiology, such as excessive intake 
of iodine, viral infections, stress, exposure to radia-
tion and certain drugs such as amiodarone, lithi-
um or some anticonvulsants.18 

Hashimoto thyroiditis is more prevalent in female 
individuals, with a female-to-male ratio of approx-
imately 2 to 10:1, and usually has onset in puberty. 
However, although its incidence is lower in the 
paediatric population, it is considered the most 
common cause of acquired hypothyroidism in chil-
dren and adolescents, with a prevalence of 1-2%.19 
The prevalence of Hashimoto thyroiditis is greater 
in patients with type 1 diabetes, 20% of who test 
positive for thyroid antibodies and 5% of who ex-
hibit TSH elevation. It may also be present in the 
context of autoimmune polyglandular syndrome: 
it is found in 10% of patients with type 1 in asso-
ciation with mucocutaneous candidiasis, hypopar-
athyroidism and adrenal insufficiency caused by 
changes in the AIRE gene (autoimmune regulator), 
or patients with type 2 (Schmidt syndrome), in 
whom it tends to develop in adolescence in asso-
ciation with diabetes mellitus, with or without ad-
renal insufficiency.20

The most common symptoms of hypothyroidism 
are fatigue, cold intolerance, constipation, and 
menstrual irregularities. Children may present 
with pubertal delay or, in cases of severe long-
standing hypothyroidism, precocious puberty. 
Other possible findings are bradycardia, delayed 
reflexes and myxoedema of the face and extremi-
ties. Hypothyroidism causes poor linear growth, 
and, if undiagnosed, may negatively affect the fi-
nal adult height.21 However, hypothyroidism is 
rarely the cause of weight gain. In fact, excessive 
weight gain is associated with a mild elevation of 
thyrotropin (5 to 10 mIU/l) that normalises when 
the excess weight is lost.22

The laboratory findings include high levels of TSH, 
low levels of free thyroxine (T4) and/or presence of  

thyroid peroxidase (TPO) antibodies or thyroglobu-
lin (Tg) antibodies. Although elevation of TSH is 
considered pathognomonic of Hashimoto thyroid-
itis, it is important to be aware that elevation of 
this marker can be secondary to other conditions, 
including obesity, infection and excessive iodine 
intake. In addition, there have been reports of pa-
tients with overt disease but normal laboratory 
findings.23 On the other hand, 10 to 15% of the 
general population tests positive for TPO antibod-
ies in the absence of clinically significant symp-
toms. Due to this ambiguity, the evaluation often 
includes additional assessment of the thyroid by 
grey scale ultrasound. Historically, the characteris-
tic appearance of Hashimoto thyroiditis on ultra-
sound is the presence of hypoechoic areas and a 
heterogenous echotexture. However, this “moth-
eaten” appearance is only present in approximate-
ly a third of affected children.24

Comparing our results to the previous literature, 
we found a predominance of female patients, 
which was in agreement with previous findings, 
with a female-to-male ratio of 3.3:1. The mean age 
at diagnosis was 9.9 years, younger than reported 
in other studies. In a study conducted in Argentina, 
the female-to-male ratio was 2:1 and the mean 
age 11 years, while a study conducted in Turkey 
found a sex ratio of 6:1, and diagnosis occurring 
most frequently between 12 and 14 years of age.25 
In 37% of patients, thyroiditis was a chance finding 
stemming from detection of high levels of TSH, 26 
while only 24% of cases were diagnosed due to the 
presence of goitre, similar to the findings of previ-
ous studies.27,28

As regards the initial thyroid status of the patients, 
overt hypothyroidism was documented in 68% of 
patients at diagnosis, a high percentage compared 
to a study conducted in Argentina in which sub-
clinical hypothyroidism was detected in 55% and 
overt hypothyroidism in 10.5%.3 This could be ex-
plained in part by a delay in diagnosis in Mexico 
due to a lack of access to health care services in a 
large proportion of the population. In Mexico, 
nearly 33 million inhabitants are not affiliated to 
any health care system.29 Another possible factor 
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could be the low frequency of identified cases in 
the family compared to other studies.3,20 Hyper-
thyroidism was detected in only one patient, in 
contrast to a study conducted in Costa Rica in 
which 42%, nearly half of paediatric patients with 
Hashimoto thyroiditis, had hyperthyroidism.30 We 
found that the most frequent biochemical profile 
in the patients given a diagnosis of non-thyroidal 
autoimmune diseases was euthyroidism: 40% of 
them had normal thyroid function, compared to 
overt hypothyroidism in 80% of patients who did 
not have non-thyroidal autoimmune diseases (p 
<0.001). A study conducted in Italy in more than 
500 patients found a normal thyroid status in 69% 
of patients who had a non-thyroidal autoimmune 
comorbidity.31

As regards the comorbidities found in patients 
with chronic lymphocytic thyroiditis, the most fre-
quent one was type 1 diabetes, in 18% of patients, 
followed by obesity in 15%, thyroid cancer in 8% 
and vitiligo in 5%. Approximately 45% of the pa-
tients did not have any known comorbidity, auto-
immune or not.

In our study, nearly half of male patients had a sec-
ond autoimmune disease, while this was only the 
case in one fifth of female patients, a difference 
that was statistically significant with a p-value of 
0.02. This could be related to the fact that in 
school-aged children and adolescence, the preva-
lence of autoimmune diseases tends to be greater 
in the male sex, contrary to the trend observed in 
the adult age group.31

CONCLUSION

Paediatric patients with Hashimoto thyroiditis are 
at high risk of having non-thyroid autoimmune 
disease, chiefly type 1 diabetes mellitus. It is im-
portant for clinicians to be knowledgeable of these 
diseases and detect them in a timely manner, as 
early treatment of both diseases will improve their 
control and the health of the patient. A majority of 
patients with associated non-thyroidal autoim-
mune disease had normal thyroid gland function 
at the time of diagnosis of Hashimoto thyroiditis. 
We found that in the paediatric age group, male 
patients were at higher risk of developing non-
thyroidal autoimmune disease.
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