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Abstract

Autoimmune Thyroiditis (AIT) and Graves’ disease are autoimmune 
diseases with the opposite state of thyroid function: hypothyroidism 
and thyrotoxicosis. Typically, thyrotoxicosis can progress to thyroiditis 
and eventually hypothyroidism. The transformation of autoimmune 
thyroiditis into Graves’ disease is a very rare event. SARS-CoV-2 viral 
infection shares autoimmune mechanisms with common diseases of 
the thyroid gland and may be the cause of their diseases. We have de-
scribed a case of Graves’ disease after suffering Covid-19 in a patient 
with autoimmune thyroiditis and hypothyroidism.

Abbreviations: TSH: Thyroid Stimulating Hormone; T4: Total Thyrox-
ine; T3: Triiodothyronine; FT4: Free Thyroxine Level; Tsab: Thyroid 
Stimulating Antibodies; Abrtsh Antibodies To The TSH Receptor.

Introduction

Autoimmune diseases of the thyroid gland are the most 
common among organ autoimmune diseases [1-3]. Among 
them are autoimmune thyroiditis and Graves’ disease. Various 
links of acquired and innate immunity, cellular and humoral 
components are involved in the pathogenesis of these diseases 
[4,5]. The main antigens for autoimmune reactions are thyro-
globulin, thyroxine peroxidase and thyroid stimulating hormone 
receptor. For autoimmune thyroiditis, a characteristic feature 
is the destruction of thyroid cells as a result of a cellular im-
mune response, followed by the development of hypothyroid-
ism. In Graves’ disease, stimulation of the thyroid gland due to 
the presence of humoral antibodies to the thyroid-stimulating 
hormone receptor on thyrocytes and the development of thyro-
toxicosis comes to the fore. Among the diseases associated with 

the SARS-CoV-2 coronavirus, attention is drawn to those related 
to the thyroid gland [6-8]. The number of reports of such an 
association is rapidly increasing. The thyroid gland and viral in-
fection are involved in a complex interaction through hormones 
and immunomodulatory signaling molecules. These connec-
tions have been established under physiological and pathologi-
cal conditions [9-11]. In this article, a case of transformation of 
autoimmune thyroiditis with hypothyroidism into Graves’ dis-
ease after a disease on Covid is considered. 

Case report 

March 21, 2018 Patient N., aged 39, was registered at the 
polyclinic of the Institute of Endocrinology with complaints of 
general weakness of joint pain, fatigue, drowsiness, memory 
loss, decreased ability to work, dry skin, progressive weight 
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Figure 1: Ultrasound examination of the thyroid gland showed that 
the thyroid gland is enlarged. Right lobe (A). Left lobe (B). The echo 
structure of the thyroid gland is diffusely heterogeneous due to 
the alternation of hypo- and hyperechoic areas. 

gain, facial swelling, hair loss on the head. Ultrasound exami-
nation showed that the thyroid gland was not enlarged, the 
heterogeneity of its echostructure and a diffuse decrease in its 
echogenicity were noted. In a laboratory study, the TSH content 
in the blood increased to 26.9 µU/ml (reference values 0.4-4.0), 
the level of free T4 in the blood serum was reduced to 0.34 ng/ 
dL (reference values 0.61-1.12 ng/dL), free T3 - 1.42 pg/ml (ref-
erence values 2.3-4.2 ng/ml), there was a significant increase 
in antibodies to TPO> 1000 U/ml (reference values <35 U/ml) 
and thyroglobulin 277 U/ml (reference <40 U/ml). The patient 
was diagnosed with AIT combined with hypothyroidism. She 
was prescribed thyroxine therapy with a gradual increase in the 
dose to 100 mg per day. Substitution therapy was carried out for 
3 years with a satisfactory state of health. 

In February 2021, patient N. again turned to an endocrinolo-
gist at the polyclinic of the Institute of Endocrinology with com-
plaints of severe general weakness, irritability, sweating, palpi-
tations, tremors in the hands, high blood pressure, weight loss 
of 8 kg over the past 3 weeks. A general examination revealed a 
diffuse increase in the thyroid gland of the 2nd degree (accord-
ing to the WHO classification), palpitations up to 100 beats per 
minute. Examination of the eye retraction revealed no abnor-
malities in the oculomotor function. Reflexes are unchanged. 
Neurological status was normal. Moderate postural tremor. An 
outpatient thyroid ultrasound examination was performed, re-
vealing a diffusely heterogeneous structure (Figure 1). With a 
history, it turned out that the patient had been ill with COVID-19 
about a month ago and was mainly worried about dry cough, 
muscle pain, loss of smell. At the time of illness, saturation was 
within 99%. Reverse Transcription Polymerase Chain Reaction 
(RT-PCR) for SARS-CoV-2 tested positive. COVID-19 treatment 
took place in home quarantine for 14 days. Subsequently, the 
patient went to work in a satisfactory condition, but after a 
month she felt a deterioration in her health and turned to an 
endocrinologist. Due to the fact that chronic autoimmune thy-
roiditis is often the cause of subacute thyroiditis and the lat-
ter’s disease increases with viral infections, including COVID-19 
[12,13], with high titers of antibodies to viruses. We analyzed 
the possibility of developing this disease. Although the thyroid 
gland was enlarged, it was painless on palpation. Reverse tran-
scription polymerase chain reaction (RT-PCR) for COVID-19 was 
negative. 

Laboratory blood test results showed free thyroxine (T4) and 
free triiodothyronine (T3) levels increased to 7.3 ng/dL and 2.74 
pg/ml, respectively. The level of thyroid Stimulating Hormone 
(TSH) was low - 0.01 µU/ml. 

At the time of the examination, iatrogenic thyrotoxicosis 
(medication) was suspected, as a result of which the patient 
was discontinued from taking levothyroxine and was prescribed 
β-blockers (anaprilin 20 mg x 2 times a day) and sedatives. 4 
weeks after the next consultation, the patient’s condition re-
mained the same, trembling in the whole body intensified, pal-
pitations, sweating, and severe irritability worried. 

The results of repeated laboratory tests revealed an abnor-
mal increase in the level of free T3 and T4, the values of which 
were 11.6 pg/ml and 4.56 ng/dL, respectively. The content of 
Thyroid Stimulating Hormone (TSH) was low - 0.001 µU/ml. The 
indicator of antibodies to the TSH receptor (AbrTSH) significant-

ly exceeded the reference values - 8.2 U/L (reference values 
<0.55 - negative). Tests for the presence of antibodies to thyroid 
peroxidase (AbTPO) continued to be elevated. 

Graves’ disease was diagnosed. We assume that its develop-
ment against the background of autoimmune thyroiditis, com-
bined with hypothyroidism, is associated with COVID-19.

The patient was prescribed tyrosol at a dose of 30 mg per 
day and 5 weeks after taking the drug, the T4 s values were 
0.98 ng/dL, free T3 - 3.78 pg/ml, and the TSH level remained 
suppressed and amounted to 0.06 µU/ml. Clinically, the patient 
noted a significant improvement in overall well-being. At the 
moment, the patient continues to take tyrosol at a dose of 5 mg 
per day and, based on the deficiency of vitamin D in the diet of 
the population of Ukraine, vitamin D at a dose of 2000 IU per 
day [14]. 

Discussion

In this case, the patient received replacement therapy with 
100 μg of levothyroxine per day for 3 years for autoimmune thy-
roiditis and hypothyroidism, which were confirmed by clinical 
and laboratory studies. When the patient 3 years later turned to 
the polyclinic of the institute with symptoms of thyrotoxicosis, 
the first thing that we suspected was iatrogenic hyperthyroid-
ism, i.e. thyrotoxicosis caused by an overdose of levothyroxine. 
However, some time after the drug was discontinued, there was 
no improvement, and the clinical and laboratory parameters 
only worsened. In this regard, the levels of AbrTSH in the blood 
serum were determined and the diagnosis of hypothyroidism 
against the background of autoimmune thyroiditis was replaced 
by Graves' disease, which arose a month after suffering COV-
ID-19. 

Graves' disease and AIT are two spectrum of autoimmune 
thyroid disease. Both nosoological forms are polyetiological, 
with little-studied pathogenesis. Confirmed primary hypothy-
roidism is a stable or gradually progressive disease that requires 
lifelong replacement therapy with levothyroxine drugs. But in 
rare cases, stability is impaired and hypothyroidism can trans-
form into hyperthyroidism. 
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In the literature available to us, there are rare reports of 
cases of transition from hypothyroidism to hyperthyroidism 
[15-18]. In this transformation, none of the described cases 
was associated with the influence of an infectious factor. In our 
example, the indicated transition of primary hypothyroidism to 
Graves' disease, which began a month after the confirmed CO-
VID-19, and requires thyrostatic therapy. 

To date, it is not known why a disease with established hy-
pothyroidism subsequently progresses to hyperthyroidism. One 
of the important putative mechanisms is the presence of vari-
ous autoantibodies, including antibodies that stimulate the thy-
roid gland, antibodies that block thyroid stimulation, and the 
response of the thyroid gland to these antibodies [19]. We as-
sume that the direct action of the SARS-CoV-2 virus on the fol-
licular cells of the thyroid gland through the ACE2 receptor with 
subsequent stimulation of TSAb (thyroid-stimulating antibodies 
to the TSH receptor) played a role in the transformation of hy-
pothyroidism into hyperthyroidism. 
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