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Abstract

Chronic lymphocytic thyroiditis (or chronic thyroiditis, or Hashimoto thyroiditis - HT) was first
described in 1992 in Germany by the Japanese pathologist Hakuru Hashimoto as a new disease
called lymphomatous struma. Today it represents the most frequent cause of hypothyroidism and
goiter in the US and in areas of iodine sufficiency. It is the main cause of goiter in children and young
adults and of idiopathic mixedema. The most important auto antibodies are antithyroglobulin
(Anti-TG), antithyroperoxidase (Anti-TPO) and TSH receptor antibody blocker (TRAB). In the initial
phase Anti-TG is markedly elevated while Anti-TPO is only mildly elevated. Anti-TG may disappear,
but Anti-TPO continues to be positive for many years. Its pathogenesis has not been fully clarified.
The estimate is that the pathogenesis of this immune disease is due genetic factors in 70 to 80% of
cases and to environmental factors in 20 to 30% of cases. The study was conducted on 399 patients,
336 women (87.2%) and 63 men (12.8 %), ranging in age from 11 to 95 years. The predominant age
ranges were 20 to 70 years for women and 30 to 60 years for men. Blood samples were obtained for
the determination of TSH, T4L, T3L, thyroglobulin, and anti-TPO, anti-thyroglobulin and TSH receptor
(TRAB) antibodies by chemiluminescence. Anti-TPO and anti-TG autoantibody values were higher
in Anti-TPO-positive and AntiTG -negative: Type 1 thyroiditis; and in Anti-TPO-negative and AntiTG
- positive: Type 2 thyroiditis; and in Anti-TPO-positive and antiTG - positive: Type 3 thyroiditis; and
in Anti-TPO-negative and AntiTG —negative: Type 4 thyroiditis. Autoantibody expression was similar
in men and women, with predominance of type 4 > type 3 > type 2> type 1 when considering the
oldest age of each sex (95 years for women and 85 years for men). When considering the youngest
age studied, the following results were obtained: type 2 > type 4 > type 1> type 3 for women and
type 3 > type 1 > type 4 > type 2 for men.

Introduction

Chronic lymphocytic thyroiditis (or chronic
thyroiditis, or Hashimoto thyroiditis - HT)
was first described in 1992 in Germany by the
Japanese pathologist Hakuru Hashimoto as a
new disease called lymphomatous struma [1].
Today it represents the most frequent cause of
hypothyroidism and goiter in the US and in areas
of iodine sufficiency. It is the main cause of goiter
in children and young adults and of idiopathic
mixedema, the final stage of HT with total
destruction of the gland [2-5].

HT is an organ-specific immunological disorder
in which the lymphocytes are sensitized
against thyroid antigens, the most important
ones being antithyroglobulin  (Anti-TG),
antithyroperoxidase (Anti-TPO) and TSH
receptor antibody blocker (TRAB). In the initial
phase Anti-TG is markedly elevated while Anti-
TPO is only mildly elevated. Anti-TG may
disappear, but Anti-TPO continues to be positive
for many years. The TSH antibody blocker can be
found in patients with atrophic thyroiditis and,
more rarely, in mixedema [6-8]

The physiopathology of HT involves a marked

infiltration of the thyroid gland, with destruction
of its normal architecture. Lymphoid follicles and
germinative centers are formed and the typical
epithelium of the gland is increased, with an
eosinophilic cytoplams laden with mitochondria
(Hiirtle cells). Failure of the gland causes a
reduction of thyroid hormones (T3 and T4) and an
increase of thyrotrpin hormone (TSH) which may
initially maintain appropriate hormone synthesis
with increased thyroid volume (goiter), but later
progress to failure, with the onset of clinical
hypothyroidism with or without goiter [9].

HT is part of the spectrum of autoimmune thyroid
disease ranging from Graves disease to idiopathic
mixedema. It has a familial component and may
be associated with other forms of autoimmune
diseases such as pernicious anemia, adrenocortical
insufficieny,  idiopathic  hypoparathyroidism,
myasthenia gravis, and vitiligo. It may also be
part of polygladular autoimmune syndrome
or Schimidt syndrome (HT, idiopathic adrenal
insufficiency, and type 1 diabetes mellitus) [10-13].
Laboratory analysis reveals multiple defects of
iodine metabolism, with radioactive iodine uptake
(RAIU) being increased, normal or reduced, and
accompanied by elevated TSH in thelast case [14,15].
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The most characteristic laboratory finding for this disease is the
presence of plasma antibodies against thyroid antigens. Anti-TPO
and Anti-TG antibodies are usually increased, fine needle aspiration
biopsy (FNAB) reveals lymphocyte infiltration, and Hiirtle cells may
be positive. The presence of these autoantibodies and of a lymphocyte
infiltrate in an FNAB differentiate this enlargement of the gland
induced by HT from other types of goiter [6,8,11,14,15].

The world prevalence of HT is 0.3-1.5/1000 individuals and is ten
time more frequent among females, with incidence peaking between
40 and 60 years of age [10-13,16].

A population study conducted on a Japanese-Brazilian community
detected a prevalence of Anti-TPO and Anti-TG positivity of 11.6%
and 13.6% among women older than 30 years, with the presence of
1 and 8.9% frank and subclinical hypothyroidism, respectively, in
women older than 60 years [17].

The pathogenesis of HT or of all other autoimmune thyroid diseases
has not been fully clarified. It appears to result from the interaction of
genetic susceptibility factors contributing to 70 to 80% of cases, and
of epigenetic and environmental triggering factors contributing to 20
to 30% of cases [16-19].

The risk of HT is increased among the siblings of individuals with
the condition and shows more concordance in monozygous than
in heterozygous twins. The HLA-DR locus in chromosome 6p21
seems to play an important role in the pathogenesis of HT. It has
been demonstrated that other haplotypes are associated with greater
susceptibility to HT, while still others may have a protective effect.
Identified and confirmed genes involved in the immunomodulation
for susceptibility to HT are CTLA4, the phosphatase protein gene-22
(PTPN22), CD40. CD25, and FOXP3 [20,21].

Identified risk factors for Graves disease (pregnancy, medications,
sex, age, infection, irradiation) are also applicable to HT [22,23].
Age is important in the pathogenesis of HT, with the prevalence of
thyroid autoantibodies (TSAD) increasing from 9.8% to 15% among
individuals older than 60 years. Age is supposed to increase exposure
to environmental agents, causing changes in immunomodulation
[16-19].

The up to ten-fold higher prevalence among women suggests that
chromosome X may be involved and that estrogen would have an
exacerbating effect on the immune system, while testosterone would
have a protective effect. The use of oral contraceptives may also be
related to cell apoptosis [18-21].

An increased prevalence of HT has been reported in the presence
of increased iodine intake, this being the main factor responsible
for the progressive increase of HT over the last decades. Greater
iodine consumption by susceptible individuals may increase
the intrathyroid quantity of Thl7 lymphocytes, inhibiting the
development of regulatory T cells, and abnormal expression of
the TRAL cytokine (tumor necrosis factor) may induce thyrocyte
apoptosis by the induction of ligands and the destruction of gland
parenchyma [16,17].

The deficiency of selenium, an essential micronutrient for the
synthesis of selenoproteins with an important role in TH synthesis,
metabolism and action, is associated with goiter and the thyroid
hypoechogenicity typical of HT and its supplementation causes
changes in the immune response and reduction of Anti-TPO titers
and of hypoechogenicity in patients with autoimmune thyroiditis
[19-22].

Treatment of these patients with interleukin 2 (IC-2) or interferon-a
may precipitate the onset of autoimmune thyroid disease (AITD) -
Graves or HT [22].

Persons with low vitamin D titers have a higher prevalence of HT
due to a still unclarified mechanism [20]. Accidental or therapeutic
exposure toradiation can induce the onset of antithyroid antibodies or
AITD [20]. Evidence of the triggering of AITD related to seasonality,
geographic variation and positive serology for a recent bacterial or
viral infection suggests a role of these factors in HT. However, the only
infectious agent directly associated with an increased risk of AITD
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due to an unknown mechanism is the hepatitis C virus (HCV) [19].

Cytohistologically, HT is characterized by lymphocyte, plasmocyte
and macrophage infiltration into the thyroid parenchyma, with
varying degrees of atrophy and fibrosis, small or hyperplastic
follicular cells with tall columnar epithelium, and characteristic
Hiirtle or Askanazy cells (large cells with hyperchromatic and
vacuolized nuclei and eosinophilic cytoplasm) [4,22].

Clinically, HT occurs with goiter as the most common form in 90%
of patients, and without goiter in about 10% of patients, representing
the final stage of the disease [4,19,22].

Patients and Methods

The study was conducted on 399 patients, 336 women (87.2%) and 63
men (12.8 %), ranging in age from 11 to 95 years (Ethics Committee-
Plataforma Brasil 6268216300005498). Blood samples were obtained
for the determination of TSH, T4L, T3L, thyroglobulin, and anti-
TPO, anti-thyroglobulin and TSH receptor (TRAB) antibodies by
chemiluminescence.

The normal ranges for each exam were as follows: TSH = 0.27-5.0
IU/L; free T4 =0.8-1.9 ng/dl; free T3 = 2.0-4.4 ng/dl; thyroglobulin =
1.4-75 ng/ml; antithyroperoxidase antibody (Anti TPO) < 34 IU/ml;
antithyroglobulin antibody( Anti TG) <115 IU/ml; and TRAB <0.55
IU/L, determined in cases of suppressed TSH and/or increased free
T4 and/or T3 levels [14,15].

For the analysis of antibody expression, the thyroiditis were classified
into 4 types: type 1 = Anti-TPO positive (+) and Anti-TG negative
(-); type 2 = Anti-TPO negative (-) and Anti-TG positive (+); Type 3
= Anti-TPO and Anti-TG positive 9+); type 4 = Anti-TPO and Anti-
TG negative (-). The results obtained were crossed with the following
data: sex, age, predominant age range, TSH, T4L and thyroglobulin
findings, as well as ultrasound findings, and compared in order to
look for specific characteristics of each group that might determine
differential expression of each of these antibodies.

Ultrasound exams were performed with an instrument equipped
with a multifocal linear transducer and analyzed in terms of the
following aspects: presence of nodularity; presence of calcifications,
evaluation of the risk of malignancy using the TIRADS classification
with values higher than 4 (indication of FNAB); presence of gland
hypoechogenicity (an ultrasound sign of thyroiditis); presence
of regular contours; presence of single, multiple, solid, cystic,
microcystic, solid and cystic nodules in the same gland, presence
of pseudonodularity (an ultrasound finding in a gland with
HT); evaluation of vascularization (which may be increased in
inflammatory processes).

The results are reported as mean and standard deviation and were
analyzed statistically by the ANOVA test.

Results

The results obtained for the various parameters studied are listed in
Tables 1-11 and in Figure 1.
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Figure 1: Patient distribution (number) according to sex (Female,
Male) and age (years).
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The study was conducted on 399 patients, 336 women (87.2%) and 63
men (12.8 %), ranging in age from 11 to 95 years (mean: 46.5 years)
for women and from 14 to 85 years (mean: 49.6 years) for men (Tables
1 and 2, Figure 1).

The predominant age ranges were 20 to 70 years for women and 30 to
60 years for men (Tables 4 and 5).

Anti-TPO and anti-TG autoantibody values were higher in Anti-
TPO-positive and AntiTG -negative: Type 1 thyroiditis; and in Anti-
TPO-negative and AntiTG - positive: Type 2 thyroiditis; and in
Anti-TPO-positive and antiTG - positive: Type 3 thyroiditis; and in
Anti-TPO-negative and AntiTG -negative: Type 4 thyroiditis (Tables
3,6and 7) [14,15].

Autoantibody expression was similar in men and women, with
predominance of type 4 > type 3 > type 2> type 1 when considering
the oldest age of each sex (95 years for women and 85 years for men).
When considering the youngest age studied, the following results
were obtained: type 2 > type 4 > type 1> type 3 for women and type 3
> type 1 > type 4 > type 2 for men (Tables 6 and 7).

The highest TSH values expressed (IU/L) were: type 3 (136.8) > type
4 (71.1) > type 2 (67.64) and type 1 (45) and the lowest were: type3
(0.5) < type 1 (0.61) < type 2 (0.83) < type 4 (5.01). The mean TSH
values expressed were: type 2 (6.1) < type 1 (6.5) < type 3 (10.4) < type
4 (13.8). The TSH results in each of the 4 types of thyroiditis studied
according to autoantibody expression were statistically significant
(p= 0.0043).

Free T4 values (ng/dl) were as follows: type 3 (4.39) > type 1 (2.45) >
type 2 (1.5), type 4 (1.48). The lowest free T4 values expressed (ng/dl)
were: type 3 (0.06) < type 1 (0.16) < type 4 (0.37) < type 2 (0.58).

Thyroglobulin expression (ng /dl) was as follows: highest values =
type 1 (500) > type3 (348) > type 4 (302) > type 2 (259); lowest values:
type 3 (0.3) < type 1 (0.8) < type 4 (1.0) < type 2 (1.0). The mean values
were: type 2 (29) < type 3 (42) < type 4 (56.6) < type 1 (62.6), with a
nonsignificant difference between results (p= 0.0553).

Patients with HT were divided into the following groups according to
the type of autoantibodies they showed: type 1 = Anti-TPO positive
and Anti-TG negative; type 2= Anti-TPO negative and Anti-TG
positive; type3 = Anti-TPO and Anti -positive; type 4 =Anti-TPO
and Anti-TG negative. The following frequencies of occurrence were
detected: type 1= 31.07%, type 2= 2.01%, type 3= 42.70%, and type
4=2.61%.

Ultrasound examination was performed in order to assess the size
and aspect of the gland, the presence of nodules/cysts, and the
number and association of these lesions.

The finding of multinodularity was statistically significant (p=0.001),
sequentially occurring as follows: type 2, type 1, type 3 and type 4.

Discussion

Hashimoto thyroiditis or lymphocytic thyroiditis is the most
common cause of acquired hypothyroidism.

Its pathogenesis has not been fully clarified. The estimate is that
the pathogenesis of this immune disease is due genetic factors in 70
to 80% of cases and to environmental factors in 20 to 30% of cases
[18,19].

HT is more frequent among the siblings of affected individuals and
has a high rate of concordance in monozygous twins. HT has been
associated with the HLA-DR9 system in the Chinese population and
HT with goiter has been associated with HLA-DR5. The CTLA-4
molecule is the main negative regulator of protein B7 (expressed in
the antigen-presenting cell) in response to the costoimulator protein
CD28.

Mutations of the CTL4 gene may result in exaggerated activation
of T lymphocytes and the development of autoimmunity [18-21].
The pathogenesis of autoimmunity has not been fully clarified. The
estimate is that genetic factors make a 70 to 80% contribution and
environmental factors a 20 to 30% contribution to the pathogenesis
of autoimmune disease [22-24].

In HT, the levels of free T4 and TSH may be compatible with
hypothyroidism, euthyroidism or hyperthyroidism depending on
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the phase analyzed and the immunological status of the patient at the
time of study [18].

Subclinical hypothyroidism (elevated TSH with normal T3 and T4) is
a common finding and its rate progression to frank hypothyroidism
is 3 to 55% per year, especially among women older than 60 years [18].

Female sex predominated in the present study, with younger
women than men being affected. Estrogen may have played a role
in this higher prevalence among young women, with their younger
affected age possibly being related to the higher estrogen production
associated with greater sensitization in young females, who would
respond more intensely to the autoimmune stimulus [18,23].

Mean age was 30 years for women and 43 years for men. The most
prevalent age range was 30-65 years for women and 50-70 years for
men [18,23,24].

In the present study, the prevalence of thyroiditis was higher among
women and among younger women. It is possible that estrogen,
present at higher levels in this age range, may act as a mediator of
a more marked immune response in this age range. Men may have
a lower prevalence of HT because of their higher testosterone and
lower estrogen levels, which would protect the male thyroid. The
age range of men was close to that of women, with no statistically
significant difference [18,19,25].

However, these AITD a contradict the information that younger
patients may have less elevated thyroid autoantibody titers, whereas
older patients may have higher titers by having been exposed to
autoimmune aggression for a longer period of time [19,20].

The highest TSH values were 13.8 TU/L in type 4, 10.4 in type 3,
6.5 in type 1, and 6.1 in type 2 2 and were statistically significant
(p= 0.0043). They also suggest that type 4 HT, with the absence of
detectable autoantibodies, may correspond to a greater autoimmune
aggression to the gland which would no longer express antigens able
to stimulate the immune system, or may correspond to the type of
atrophic thyroiditis due to the TSH receptor blocker antibody, which
was not determined here due to the unavailability of a satisfactory
method for its determination [26,27].

If the antithyroperoxidase antibody is the autoantibody more
frequently present in HT, it may also be the first to arise and may be
related to a more marked immune response. The antithyroglobulin
antibody may arise concomitantly with the anti-TPO antibody, but
may also be the only antibody present in this autoimmune process.
It has been reported that the antithyroglobulin antibody is the first
to disappear [16,17]. It is also possible that the third autoantibody
(TSH receptor blocker) is responsible, by itself, for this aggression
and that the technique used here was not the most appropriate for
its detection.

The mean free T4 levels were 1.06 in type 1, 1.10 in type 2, 1.05 in type
3,and 0.9884 in type 4. These AITD a were not statistically significant
(free T4 p=0.292) and were compatible with the TSH values obtained
in the present study [18,19].

The TG values observed were representative, with higher mean
values in types 1 and 4, followed by types 2 and 3. This result may
suggest that the anti-TPO antibody, the first to appear, may be more
aggressive than the antithyroglobulin antibody, which is the first to
disappear [12,18,19,23].

Several possible combinations of changes in thyroid structure
(diffuse goiter, nodular goiter with single or multiple nodules,
cysts, heterogeneity) were observed, although without statistical
significance (Table 11) [28,29].

The only statistically significant structural change was the presence
of a solid nodule in association with a cystic nodule in the same gland
(p < 0.001), more frequently detected in type 2 (anti-TPO negative
and anti-TG positive). We speculate whether this autoantibody
association might be the cause of this morphological finding, which
was not observed in type 3 thyroiditis (with both autoantibodies
positive) because Anti-TPO may reduce the expression of Anti-TG in
the same gland. In the present study, no patient showed association
of HT with malignant neoplasias, even among those with thyroid
nodules submitted to FNAB [30,31].
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Sex N % Typel. Only Anti-TPO (+) autoantibody; Type 2. Only Anti-TG (+) autoanti-
body; Type 3. Anti-TPOand Anti-TG (+) autoantibodies; Type 4. Anti-TPO-/
Female 348 87.2% Anti-TG-autoantibodies.
Male 51 12.8%
Total 399 100% Type of autoantibody expressed
Table 1: Prevalence of female and male sex among the 399 patients Minimum age 1 2 3 4
with Hashimoto thyroiditis studied. N= Number of patients. Females 15 25 1 17
Males 24 14 27 18
Age (years)
N - : Table 7: Distribution of the 4 types of thyroiditis according to auto-
Sex Mean Standard deviation | Minimum | Maximum . R . .
antibody expressed and the minimum age (in years) observed in the 2
Female 46.6 16.4 11 95 sexes.
Male 49.6 17.5 14 85 Typel. Only Anti-TPO (+) autoantibody; Type 2. Only Anti-TG (+) autoanti-

Table 2: Age range in years (mean, standard deviation, minimum amd
maximum) according to sex of the patients with Hashimoto thyroiditis

studied.
Type of autoantibody expressed
SEX 1 2 3 4 Total
Female 108 77 134 29 348
Male 16 8 16 11 51
Total 124 85 150 40 399

Table 3: Distribution of the 4 types of lymphocytic thyroiditis
according to sex.
Typel. Only Anti-TPO+ antibody; Type2. Only Anti-TG+ antibody; Type3.
Anti-TPO and Anti-TG (+); Type 4. Anti-TPO and Anti-TG (-); Anti-TPO=
Anti-thyroperoxidase antibody / Anti-TG= Antityroglobulin antibody.

body; Type3. Anti-TPO and Anti-TG (+) autoantibodies; Type 4. Anti-TPO-/

Anti-TG-
Patients M Standard | Minimum Maxi
TYPE | with TSH T‘S’;‘;‘ deviation of | TSH Tsa;“‘gfli‘;
analyzed TSH value
1 123 6.5 7.8 0.61 45
2 85 6.1 10.6 0.83 67.64
3 150 104 18.7 0.50 136.8
4 40 13.8 15.5 5.01 71.4
General 398 8.6 14.3 0.50 136.8
total

Table 8: Distribution of TSH values (IU/L) in the patients studied ac-
cording to the type of autoantibody present. p = 00043.
Type 1= Anti-TPO+/ Anti-TG- ; Type 2= Anti-TPO-/ Anti-TG+; Type 3=
Anti-TPO+/ Anti-TG+; Type 4= Anti-TPO-/ Anti-TG-

Age (age range)
>=10 | >=20 | >=30 | >=40 | >=50 | >=60 | >=70 | >=80
Type | and | and | and | and | and | and | and | and | >=90
<20 <30 <40 <50 | <60 | <70 | <80 <90
1 3 15 22 22 25 18 2 1 0
2 0 11 19 16 12 11 6 2 0
3 8 19 27 20 38 14 5 3 0
4 2 2 1 5 4 6 3 5 1

Table 4: Distribution of female patients according to age range (years)
Type 1= Anti-TPO + / Anti-TG = negative; Type 2= Anti-TPO- / Anti-TG+;
Type 3= Anti-TPO+ / Anti-TG+; Type 4+ Anti-TPO- / Anti-TG-.

Patients Standard .. .
Type E with T4L h”/{"iaLn deviation ﬁ{i;l::;iz I\TIIZ:I‘I;E::
analyzed of T4L
1 100 1.06 0.28 0.82 1.45
2 76 1.10 0.19 0.88 1.60
3 129 1.05 0.42 0.80 1.90
4 40 0.98 0.25 0.83 1.48
Gte:tzal 345 1.06 0.32 0.80 1.90

Table 9: Distribution of free T4 in the patients studied according to
type of autoantibody present.
Type 1= Anti-TPO+/ Anti-TG-; Type 2= ANTI TPO- / Anti-TG+; Type 3=
Anti-TPO+/ Anti-TG-; Type 4= Anti-TPO- / Anti-TG -

Age (Age range)
>=10 | >=20 | >=30 | >=40 | >=50 | >=60 | >=70 | >=80
Type | and | and | and | and | and | and | and e >=90
<20 | <30 | <40 | <50 | <60 | <70 | <80 | <90
1 0 1 5 0 8 2 0 0 0
2 1 2 0 0 2 3 0 0 0
3 0 2 1 4 4 2 3 0 0
4 1 1 2 1 1 2 2 1 0

Table 5: Distribution of male patients according to age range (years).
Type 1= Anti-TPO+/ Anti-TG - ; Type 3= Anti-TPO-/ Anti-TG+; Type 3+
Anti-TPO+/ Anti-TG+; Type 4= Anti-TPO- / Anti-TG -

Type Patients with | Mean dsgl.:i?;i Minimum | Maximum
P analyzed TG | TG TGvalue | TG value
of TG
1 67 62.6 98.5 0.8 500.0
2 61 29.0 43.6 1.0 259.0
3 112 42.0 69.0 0.3 348.0
4 36 56.6 76.4 1.0 302.0
General 276 46,0 74,6 0.3 500.0
total

Type of autoantibody expressed
Highest age 1 2 3 4
Females 80 82 85 95
Males 63 69 76 85
Total 80 82 85 95

Table 6: Distribution of the 4 types of thyroiditis according to

autoantibody expression in males and females and according to
highest age (years).

Japan J Res. (2020) Vol 1, Issue 2

Table 10: Distribution of thyroglobulin (TG) values in the 4 types of

thyroiditis

p =0.0553; Type 1= Anti-TPO+ / Anti-TG- ; Type 2= Anti-TPO-/ Anti-TG+;
Type 3= Anti-TPO+/ Anti-TG+; Type 4= Anti-TPO- / Anti-TG-
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Findings Patients (Total and %) and type of antibody present
Us Type 1 Total / % Type 2 Total / % Type 3 Total / % Type 4 Total / % Statistical significance (p)
No nodules 7156.5 33/38 72/ 48 12 /30 0.2310
Calcifications + 5/4 7182 4/ 2.7 3/75 0.2555
TIRADS >4 4/32 1/1.2 1/0.7 2/5
Hypo Echogenic 8/30.6 32/37.6 44/29.3 15/37.5 0.300
Reg Contours 33/26.6 30/353 43/28.7 14 /35 0.7350
Multinodularity 33 /26.6 31/36.5 35/23.3 9/22.6 <0.001
Sol Nod+Cystic N 2/1.6 4/47 4/2.7 8/20
Isolated Sol Nod 717.6 6/7.1 10/6.7 3/75 0.9721
Pseudonodul 4/32 3/35 6/4
Cysts 1/0.8 3/35 4/2.7 2/5 0.4366
Microcysts 2/1.6 2/24 3/2 3/2 0.2358
Increased Vasc 9/7.3 5/59 8/53 2/5 0.244
Heterogeneity 121.0/97.6 82/96.5 145/96.7 39/97.5 0.999

Table 11: Total and percent values of the ultrasound changes detected in the thyroids analyzed according to the 4 types of autoantibodies ex-
pressed in each organ.
US= Ultrasound; Echogenic= Echogenicity; Reg= Regular; Nod Sol + Cystic N = Solid nodule + Cystic nodule in the same gland; Pseudonodul = Pseudonodularity;
Vasc = Vascularization
Type 1= Anti-TPO+/ Anti-TG-; Type 2= Anti-TPO- / Anti-TG+; Type 3= Anti-TPO+/ Anti-TG+; Type 4= Anti-TPO- / Anti-TG-

Conclusions

The credit for the present study resides in its sample size and in
some of the changes observed, which suggest some peculiarities of
the laboratory and ultrasound findings. The possibility of additional
complementary statistical analyses is also suggested [32].
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