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AbstrAct

Introduct ion:  Hashimoto’s thyroiditis (HT), with prevalence of about 0.8%, 
is one of the most common autoimmune disorders in the world. Due to the fact 
that HT affects level of thyroid hormones, symptoms of HT are from almost 
every body system.

Aim:  The aim of this study was to estimate the correlations between symptoms 
reported by patients with HT and the level of TSH, fT3 and fT4 and also to check 
the frequency of reporting each symptom at presentation and to estimate the 
frequency of other co-existing with HT autoimmune diseases.

Mater ia l  and  methods :  This study included 65 patients with HT who de-
cided to complete the online survey.

Resu l t s  and  d i scuss ion:  The most common among the reported symp-
toms were fatigue (77%), sleepiness (60%) and weak concentration (57%). The 
results also showed higher prevalence of: rheumatoid arthritis, coeliac disease, 
systemic lupus erythematous, diabetes mellitus type 1, inflammatory bowel dis-
ease and atopic dermatitis than in general population. Significant correlations 
were found between TSH level and the symptoms including: weak concentration 
(P = 0.0002), easy freezing (P = 0.02) and body weight gain (P = 0.02). There 
was also a correlation between level of fT3 and physical exercise (P = 0.02).

Conclus ions :  The findings in this study suggest that there is a higher rela-
tive risk for some autoimmune disorders (especially rheumatoid arthritis, coeliac 
disease and systemic lupus erythematous) for people with HT. The findings also 
suggest that some symptoms of HT correlate with the level of thyroid parameters.
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1. INTRODUCTION

Hashimoto’s thyroiditis (HT), also known as Hashimoto’s 
disease or chronic lymphocytic thyroiditis is now consid-
ered to be one of the most common autoimmune disorders 
in the world. The prevalence of HT is about 0.8%1 and has 
still been increasing in the recent years.2

Etiology of HT is considered to be multifactorial (Figure 
1). The main implicated factors are: anti-thyroid antibodies, 
T lymphocytes (especially Tregs, and TH17), B lymphocytes, 
NK cells, expression by thyroid gland human leukocyte an-
tigens (HLA), apoptosis, TNF-related apoptosis-inducing 
ligand (TRAIL) and bystander activation.3–5 The two main 
primary antigens for immune response are thyroperoxidase – 
an enzyme attached to thyrocyte membrane, which is mainly 
responsible for transforming I– to I2, and thyreoglobulin – a 
glycoprotein which is a storage form for thyroid hormones in 
the thyroid follicle.3 The other antigens which may be impli-
cated in HT are: pendrin – protein which transports I– into 
follicular lumen, and Na+/I– symporter – which is responsible 
for transporting I– into thyrocytes.6 Beside these immune fac-
tors, there are also genetic, environmental and population 
specific factors.7 As it comes to the population – women are 
at least 8 times more likely to be affected than men.2 There 
are also reports concerning an increasing prevalence of HT 
with age and varies with races – highest in the whites, lower 
in the Mexican Americans, and the lowest in the Afro Ameri-
cans.8 Among environmental factors, the most influential 
ones seem to be the following: smoking, alcohol drinking, se-

lenium, iodine, infections, vitamin D, stress and drugs. What 
can be surprising is the fact that both smoking and alcohol 
seem to play a protective role in pathogenesis of HT. As for io-
dine – people from iodine sufficient countries seems to suffer 
more often from HT than people who live in Iodine deficient 
countries.7 Level of selenium is the next very important fac-
tor. Its deficiency is associated with poor immune response9 
and its supplementation can prevent post-partum increase of 
anti-TPO antibodies and thyroid dysfunction.10 As far as in-
fection factors are concerned, the most interesting ones seem 
to be viruses. There is some evidence that Epsteina-Barr virus 
(EBV)11 and human herpesvirus 6 (HVV-6)12 can be involved 
in pathogenesis of HT. Genetic factors also seem to play an 
important role in pathogenesis of HT. There is a report which 
showed that monozygotic twins are more often affected by 
HT than the dizygotic ones.13 Among genes – thyroglobulin 
gene and HLA-DR3 seem to correlate with HT.7

Based on etiology, HT can be classified into prima-
ry and secondary forms. Primary HT is the most com-
mon form of thyroiditis.2 However, in it one can distin-
guish six main entities: classic form (peak age at onset:  
40–60),14 fibrous variant (peak age: 60–70), IgG4-related 
(peak age: 40–50),15 juvenile form (peak age: 10–18),16 
Hashitoxicosis (peak age: 40–60) and post-partum (peak 
age: 20–40).17 Secondary forms of HT are associated with 
administration of CTLA-4 blocking antibody for solid tu-
mors,18 cancer vaccines19 or interferon-alpha for Hepatitis C 
virus (HCV) infection.20

The typical symptoms of HT 2 are presented in Figure 2.

Figure 2. Typical symptoms of HT.

Figure 1. The etiology of HT.
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The diagnosis of HT is mainly focused on elevated levels 
of anty-TPO antibodies or anty-Tg antibodies and goiter or 
atrophic thyroid and/or hypothyroidism. The HT can also 
be diagnosed by cytological examination of thyroid aspirate. 
Other clinical examination tools used in diagnosing HT are 
USG or scintigraphy.21

Currently, there is no rational treatment. Nowadays, 
therapies are focus on personally dosed, daily, lifelong, oral 
supplementation of levothyroxine (LT4) in patients with 
hypothyroidism. In patients with subclinical hypothyroid-
ism the treatment should be given to patients with diabetes, 
thyroid disorder in past, pregnant women or people with 
TSH over 10 mIU/L. In other cases, starting treatment is 
in the discretion of a physician. In case of Hashitoxicosis, 
treatment with antithyroid agents is not necessary. Other 
therapies are not currently recommended.21

2. AIM

The aim of this study was to estimate the correlation be-
tween symptoms reported by patients with HT and the level 
of TSH, fT3 and fT4. Another objective was to check the 
frequency of reporting each symptom at presentation and 
estimate the frequency of co-existing HT with other auto-
immune diseases.

2. MATERIAL AND METHODS

This study included 70 patients with HT who decided to 
complete the online survey. Out of 70 filled questionnaires, 
5 were excluded because people who filled them had not 
tested antibodies (anti-TPO, or anti-Tg). This criterion for 
exclusion was used because the raised level of anti-TPO or 
anti-Tg is necessary when diagnosing HT.21

The survey consisted of 13 questions concerning: gen-
der, province, how big the city where you are living is, the 
age of having HT diagnosed, age now, patients’ symptoms 
which caused them to start diagnosing, the starting level of 
TSH, fT3, fT4, anti-TPO, anti-Tg (all with units), whether 
there were changes in thyroid USG which are typical for 
HT, or not and other patient co-existing diseases. All sur-
veys were fully anonymous. The questionnaires were pre-
pared using Google Forms.

To analyse the correlations between patients’ symptoms 
and levels of thyroid parameters, the group of all the pa-
tients was divided into three subgroups. First division was 
based on proper answer to question about first TSH level. 
From 65 analysed questionnaires, 9 were excluded – because 
of not being answered, or because of too big, improper TSH 
value (for example – 345mIU/L). The level of excluding was 
set at 25 mIU/L. The second division was based on proper 
answer to question about first fT3 level. From 65 patients, 
40 were excluded – because of not entering fT3 level or the 
unit (of fT3 level). The third division was based on proper 
answer to question about first fT4 level – here 27 patients 

were included, the others were excluded because of not en-
tering fT4 level or the unit (of fT4 level). Because of the 
fact that some patients had their fT3 results in pmol/L and 
others in pg/mL, all the values reported in pg/mL were con-
verted into pmol/L (1 pg/mL = 1.5361 pmol/L). A similar 
problem concerned fT4 levels – there were patients with fT4 
levels expressed in pmol/L and others with values in ng/dL. 
Therefore, all the values reported in ng/dL were converted 
into pmol/L (1 ng/dL = 12.8720 pmol/L).

In each subgroup we checked correlation between every 
included in survey symptom (body weight gain, weakness, 
fatigue, sleepiness, weak concentration, worse toleration of 
physical exercise, oedema, easy freezing, dry-cold-pale skin, 
dry-brittle hair, low blood pressure, hoarseness, menstrual 
disorders, constipation, overall bad feeling, there were no 
symptoms – routine control made by a doctor, there were no 
symptoms – routine control made by oneself and the level 
of thyroid parameters (TSH level, fT3 level, fT4 level). All 
statistical analyses were performed with the use of Statis-
tica v. 13.3. The U Mann-Whitney test was used to calculate 
statistical significance between each symptom and thyroid 
parameters. The P value of less than 0.05 was considered to 
indicate statistical significance.

3. RESULTS

3.1.  General  information:
In this study, 65 patients took part – 61 women (94%) and 4 
men (6%). Most of them (40%, n = 26) lived in cities with over 
100 000 residents, 20% (n = 13) in cities with 50 001–100 000 
residents, 23% (n = 15) in cities with 5000–50 000 residents, 
and 17% (n = 11) in cities with lower than 5000 residents. 
Most of the participants (42%, n = 27) were in age between 
30–39 years old, 22% (n = 14) were 40–49 years old, 23% were 
in age of 20–29 years old, 11% (n = 7) were over 50 years old, 
and 3% (n = 2) were younger than 20 years old.

When it comes to the age of diagnosing HT, most of the 
interviewees were then in age of 30–39 years old (40%, n = 
26). Next 32% (n = 21) were between 21–29, 9% (n = 6) were 
between 10–19, 9% (n = 6) were between 40–49, 5% (n = 3) 
were between 50–59, 3% (n = 2) were over 60, and 2% (n = 
1) of patients was in age lower than 10 years.

3.2.  USG changes
In this study, 87.7% (n = 57) of the patients had changes in 
thyroid USG, which were characteristic for HT, 7.7% (n = 
5) had no characteristic changes, and 4.6% (n = 3) had no 
examined thyroid by USG.

Co-existing diseases of patients who were included in 
this study are presented in Table 1. 

3.3.  Symptoms 
The symptom, which was reported by patients most often, 
was fatigue – with over 75% of patients suffering from it. The 
second most reported symptom was sleepiness (60%), and the 
third one was weak concentration (57%). Over 50% of partici-
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pants suffered also from: body weight gain (55%), weakness 
(55%), easy freezing (51%) and overall bad feeling (51%). In 
this study, patients reported dry, brittle hair (48%), dry, cold, 
pale skin (43%), worse toleration of physical exercise (40%), 
menstrual disorders (35%; 38% of women), constipation 
(26%), low blood pressure (25%), oedema (20%)and hoarse-
ness (12%). What is really interesting is that 6% of patients 
had no symptoms at the moment of starting diagnosing – half 
of them discovered the disease during a routine examination 

conducted by a doctor and the other half during a routine 
examination conducted by themselves (Figure 3).

3.4.  Correlation between thyroid parameters 
and symptoms
As far as TSH and the symptoms reported by patients at pre-
sentation are concerned, a significant correlation between 
TSH and: weak concentration (P = 0.0002), easy freezing (P = 
0.02) and body weight gain (P = 0.02) was observed.There was 
also observed a tendency (P < 0.1) between TSH and worse 
toleration of physical exercise (P = 0.06) (Table 2). In other 
symptoms there was seen no correlation or tendency (P > 0.1).

Between fT3 and reported symptoms there was observed 
one correlation – between worse toleration of physical exer-
cise (P = 0.02) (Table 2). Between other symptoms there was 
seen no correlation or tendency (P > 0.1).

Between fT4 and reported by participants symptoms 
there was seen no correlation or tendency (P > 0.1) .

4. DISCUSSION

In the study, 65 patients took part – 61 women (94%) and 4 
men (6%), which represented the general trend that women 
are affected with HT more often than men.2 The most pa-
tients (65%, n = 42) were 20–39 years old and only 32% (n = 
21) patients were over 40 years old. However other reports 
pointed out that the prevalence of HT is increasing with 

Table 1. Co-existing diseases.

Co-existing diseases Number of patients, n(%)

Allergies 20(30.77)

PCOS 5(7.69)

Diabetes mellitus type 2 4(6.15)

RA 4(6.15)

AD 4(6.15)

Hypertension 3(4.62)

Arteriosclerosis/ hyperlipidaemia 3(4.62)

IBD 3(4.62)

Asthma 3(4.62)

Diabetes mellitus type 1 1(1.54)

Coeliac disease 1(1.54)

SLE 1(1.54)

No other diseases 25(38.46)

Table 2. Correlations between thyroid parameters and present of chosen symptoms (P < 0.1).

Thyroid parameter Symptoms Symptom not present Symptom present P

TSH

body weight gain 4.0(2.5–7.5) 6.0(4.7–9.0) 0.02

weak concentration 3.8(2.5–5.6) 6.6(5.3–9.2) 0.0002

easy freezing 4.3(2.4–6.0) 6.0(4.7–8.5) 0.02

worse toleration of physical exercise 4.9(2.5–7.1) 6.0(4.5–10.0) 0.06

fT3 worse toleration of physical exercise 4.6(4.1–5.4) 5.3(5.1–5.9) 0.02

Comments: Level of TSH is given in mIU/L unit and fT3 in pmol/L. All numbers are presented as median(IQR).

Figure 3. Frequency of reporting each symptoms by patients.
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age.8 The authors of the study assume that the population 
included in the study does not represent this tendency, due 
to fact that the data was collected by online surveys – so 
younger patients rather than the older respondents were 
more likely to send their questionnaires. 

When it comes to USG changes – 62 patients included 
in the study had thyroid USG, from whom 92% (n = 57) 
have USG changes suggesting HT. These results are also in 
agreement with other studies showing high sensitivity and 
specificity of USG in diagnosing or determine therapeutic ef-
ficiency.22–24 Nowadays, more and more efforts are put in com-
puter-aided diagnostic (CAD), which relying on greyscale fea-
tures can provide objective differentiation between HT and 
healthy patients. This technique has a sensitivity of 84.6%, 
specificity of 87.0 % and a positive predictive value of 88.9%,25 
which shows how valuable a tool it can be for a clinical use.

From 65 patients included in the study, over 60% (n = 
40) had some kind of co-existing disease. The most common 
one included allergies (31%). It is not a surprise, because 
over 25% of population is suffering from allergy of some 
kind,26 but such big frequency of allergies can prove some 
kind of immunology disorders in patients with HT.

The second most common co-existing disease was poly-
cystic ovary syndrome (PCOS) – with 8% of women suffer-
ing from it. The prevalence of PCOS worldwide is 6%–21%, 
so the results obtained in this study have not shown that 
women with HT suffered more often from PCOS than 
general population. However, there are many reports that 
prevalence of HT is higher in PCOS patients – 22.1%–27% 
vs. 5%–8% (PCOS and general population respectively).27,28 

In this study 6.2% of patients included in the study also 
suffered from rheumatoid arthritis (RA), which is much 
more often than the prevalence of RA in general population 
(0.55%).29 This result is in agreement with other big study in 
which RA affected 4.24% people with HT.29 

The results obtained in the study also suggest higher 
prevalence of coeliac disease and systemic lupus erythema-
tosus (SLE) in people with HT than in general population 
(1.5% vs. 0.05% and 1.5% vs. 0.027%,29 respectively). Here, 
the results are in agreement with other studies.29,30 It is also 
worth mentioning that HT prevalence in SLE patients is 
also higher than in controls.31

In this study, the prevalence of inflammatory bowel dis-
ease (IBD) in patients with HT vs. general population (4.6% 
vs. 0.26%29). This result is in the contrary to other study, 
which showed no such tendency in bigger population.29 It 
is also worth mentioning that from other studies it does not 
seem that patients with IBD will be more often affected by 
HT than the general population.32

When it comes to diabetes mellitus type 1, there was also 
a bit higher prevalence than in general population (1.5% vs. 
0.34%) observed. This result is also in the contrary to other 
study.29

The results of the study also showed higher prevalence 
of AD than in general population (6.2% vs. 3.9%33). The 
prevalence of asthma was not different than in general pop-
ulation (4.6% vs. 2%–6%34 respectively).

From the obtained results, it seems that the prevalence 
of diabetes mellitus type 2 (6.2% vs. 6.7%–7%35), hyperten-
sion (4.6% vs. 68%–72%36) and arteriosclerosis/hyperlipid-
emia (4.6% vs. 67%37) was lower than in general population. 
These results may be conditioned on the fact that the young 
female population (mainly 20–40 years old) was included 
in the study and the prevalence of these diseases increases 
with age and is also higher in men. Further studies on older 
population should be more representative in evaluation of 
relative risk of these disorders in patients with HT.

The three most frequently reported symptoms by pa-
tients included: fatigue (77%), sleepiness (60%) and weak 
concentration (57%). Other symptoms which were reported 
by over half of interviewees were: body weight gain (55%), 
weakness (54%), easy freezing (51%) and overall bad feel-
ing (51%). What is worth mentioning is the fact that 40% 
of all patients has a triad of three most common symptoms: 
fatigue, sleepiness and weak concentration. These results 
are different from other study, which showed that the most 
common complaint at presentation included swelling in the 
neck (58%), nervousness (18%), dermatological problems 
(13%) and hair loss (8%).38 In the study, dry and cold and 
pale skin was reported by 43% and dry and brittle hair by 
48%, nervousness or swelling in the neck was not reported. 
Both studies were conducted on similar groups (65 vs. 101), 
but the other study was focused on children and adolescent 
under 18 years old, whereas this study focused mainly on 
20–40 years old. This difference can be responsible for dif-
ferent symptoms at presentation.

This study also showed that some symptoms of HT cor-
related with the level of thyroid parameters. Weak concen-
tration, body weight gain and easy freezing correlated with 
TSH level and worse toleration of physical exercise corre-
lated with fT3 level. Among other symptoms, there were no 
other correlations (P > 0.05) seen.

5. CONCLUSIONS 

The results obtained in this study showed that there is an 
increased risk for co-existing autoimmune disorders for pa-
tients with HT (especially for RA, coeliac disease and SLE). 
Having this knowledge, the authors of this study, as well as 
other authors, support the idea of routine screening of the 
patients with HT for these disorders. The results obtained 
from this study showed that the most common occurring 
symptoms are fatigue, sleepiness and weak concentration. 
This fact leads to the conclusion that every woman who 
reports these symptoms should be screened for HT. This 
study also showed that there are some correlations between 
symptoms reported by patients and levels of thyroid param-
eters. Further studies in this area carried on larger groups 
are needed.
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