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Abstract  

In 2019, the SARS-CoV-2 virus, which caused the novel 

coronavirus disease (COVID-19) pandemic, presented an 

unprecedented challenge to health systems and the scientific 

community worldwide. In addition to the severe form of the acute 

phase of the coronavirus infection and the pulmonary manifestation 

of the life-threatening disease, as well as its complications, the 

long-term changes that occur in the post-coronavirus period also 

affect other systems: endocrine, cardiovascular, nervous and 

musculoskeletal systems. 

 

 

The purpose of the study: Evaluation of thyroid function in patients with SARS-CoV-2 

coronavirus infection and development of a special diagnostic algorithm. 

On March 11, 2020, the World Health Organization (WHO) announced that the new 

coronavirus infection Declared a pandemic, COVID-19, the causative agent of which is the 

RNA-containing b-coronavirus SARS-CoV-2, was first detected in Wuhan, People's Republic of 

China in 2019, with a global spread. At the time of writing in February 2020, the WHO has 

confirmed more than 108 million cases of COVID-19 and more than 2 million deaths[1,2]. 

The coronavirusa disease whose infection can range from asymptomatic to severe illness 

and death [8]. The coronavirus Among several organ systems that can be affected by infection is 

the thyroid gland. In some patients, coronavirus infection can trigger a hypersensitive immune 

response and widespread inflammation known as a "cytokinin storm." The most common cause 

of thyroid problems is that this activation of the immune system due to antigens attacking the 

thyroid gland can also lead to inflammation and dysfunction of the thyroid gland (autoimmune 

thyroid disease). The thyroid gland may also have a direct effect on the severity of the 

infection[2]. 

Among many medical specialties coronavirus also increases problems in endocrinology. It 

is known that the treatment of diabetes forms the basis of the work of many clinical 

endocrinologists. The coronavirus pandemic has affected many aspects of endocrine disease 
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treatment. It was found that patients with diabetes have a significantly higher risk of developing 

more severe forms of the disease[3]. 

Using the results of several scientific works on coronavirus infection and the literature, we 

have drawn attention to the fact that SARS-CoV-2 infection can cause pathology and 

complications of endocrine glands, including the adrenal gland, thyroid gland, pituitary gland, 

gonads, and pancreas. SARS-CoV-2 virus enters human cells mainly through angiotensin-

converting enzyme 2 (ACE2) and transmembrane serine protease 2 (TMPRSS2). The protein on 

the surface of the coronavirus binds to the ACE2 receptor on the surface of human cells. The 

TMPRSS2 protein facilitates the entry of SARS-CoV-2 into the cell cytoplasm[5]. 

ACE2 and TMPRSS2 are known to be present in several endocrine glands: the 

hypothalamus, pituitary gland, thyroid gland, adrenal glands, gonads, and pancreatic islets, with 

the highest concentration in the testes, followed by the thyroid, and the lowest concentration in 

the hypothalamus [4 ]. 

However, at present, the pathophysiological characteristics and clinical significance of the 

effect of SARS-CoV-2 on the organs of the endocrine system, as well as the impact of related 

endocrine dysfunction on the prognosis of patients infected with the coronavirus, have not been 

fully studied, and are not sufficiently covered in the literature. It is known that ACE2 receptors 

are present in the tissues of the hypothalamus and pituitary gland, and these glands can be 

damaged by SARS-CoV-2 directly or as a result of the immune process [5,6]. 

In addition, coronavirus infection is associated with a systemic immune inflammatory 

response, including the coagulation and complement systems, and elevated serum levels of 

several anti-inflammatory cytokines (interleukins (IL-6, IL-1b) alpha tumor necrosis factor, etc.) 

characterized by. The development of more severe complications of SARS-CoV-2 infection and 

damage to many organs is caused by the "Cytokine storm". 

The development of a cytokine storm associated with a coronavirus infection can cause 

inflammation of the thyroid gland. [7]. In the acute phase, increased concentrations of pro-

inflammatory cytokines, particularly IL-6, cause thyroiditis and associated thyrotoxicosis, the 

prevalence of which is associated with increased IL-6 [4]. 

In the study conducted by A. Lania et al., a close relationship was found between 

thyrotoxicosis and an increase in the level of IL-6 in blood serum: in thyrotoxicosis, a high level 

of cytokine IL-6 in blood serum was noted. The authors concluded that thyroid dysfunction in 

patients with SARS-CoV-2 infection is associated with high levels of IL-6 [5]. 

There is no evidence that patients with autoimmune thyroid disease are more susceptible to 

viral infection (including SARS-CoV-2) or that they are at risk of developing more severe 

coronavirus. However, studies by Matau-Salat M. and others show that SARS-CoV-2 can also 

cause autoimmune thyroid diseases [10]. 

It is known that the interaction between thyroid cells and viral infection is established 

under physiological and pathological conditions under the influence of immunomodulatory 

signaling molecules.[1,2]. Viruses associated with inflammatory-immune responses can be seen 

as key variables that can influence thyroid function throughout life, thus contributing to the 

definition of "thyroid biography" at the individual level.[3]. 

If there is no additional dysfunction of the gland There is no risk of infection with COVID-

19. But about cases of thyroid dysfunction, several special questions arise. Many of our patients 

are on hormone replacement therapy for hypothyroidism also Patients with diffuse toxic goiter 

are concerned. Their underlying endocrine autoimmune disease or medication may put them at a 

higher risk of infection or a more severe condition. Of course, there is no evidence that these 
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people are more likely to be infected than the general population. Because during the pandemic, 

patients with QB pathology are at a higher risk of infection than the general populationit is 

necessary to follow the rules of isolation or hygiene as much as possible [11,12]. 

 

Materials and methods 

In the study, a total of 116 patients were evaluated for dynamic Ultrasound and hormonal status. 

The main group was made up of 86 patients with pathology of the thyroid gland function who 

were infected with SARS-CoV-2, and the control group was made up of 30 relatively healthy 

people who did not have coronavirus infection. 

During the examination, thyroid hormones (TSH, free T4, Anti-TPO) and thyroid 

ultrasound were performed. All patients were analyzed according to age and sex. The analysis of 

the obtained results was carried out using the MS Excel program. 

 

Research results 

In order to study the dynamics of the average levels of risk factors, the age at which the 

examined patients were infected with COVID-19 was analyzed. The average age of the patients 

included in the study was 47.5±3.12 in the main group, and 42.6±2.72 in the control group 

(Table 1). 

Table 1 

 Distribution of patients by gender and age 

Indicators Main group 

(n=86), % 

Control group 

(n=30), % 
χ2 R 

Age Up to 35 40.7 43.3 0.06 0.801 

35 and more 59.3 56.7 0.06 0.801 

Sex A woman 90.7 100.0 3.00 0.083 

Male 9.3 0.0 3.00 0.083 

Place of 

residence 

City 29.1 56.7 2.05 0.152 

Village 70.9 43.3 2.05 0.152 

Profession housewife 29.1 16.7 1.78 0.182 

Unemployed 15.1 3.3 2.91 0.088 

 Works 30.2 46.7 2.66 0.103 

Pension 11.6 10.0 0.06 0.808 

A student 14.0 23.3 1.43 0.232 

Definition: part 2, P – friendship different indicators modern group health criteria percent 

Of the 86 patients in the main group, 90.7% were women and 9.3% were men. Among 

women, hypothyroidism was 4 times more common than men, and the hypothyroid form of 

autoimmune thyroiditis was 3.5 times more common. The reason why thyroid gland dysfunction 

is more common among women depends on the hormonal status and metabolic activity of 

women. Bukhara region is included in the list of the endemic zone, due to iodine deficiency, 

hormonal changes in women's bodies, i.e. increased exposure to iodine during pre-puberty and 

puberty, pregnancy, lactation, climacteric periods, it is characteristic that the decrease of thyroid 

gland function is common among women. 

Most of the patients in the main and control groups were rural residents when analyzed 

by place of residence: 70.9% in the main group, and 43.3% in the control group. The increase in 
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the pathology of QB activity among the rural population may be related to the fact that the 

endocrinologist did not undergo an examination on time. 

An analysis of patients' complaints was carried out based on a specially prepared 

questionnaire. Compared to the control group, the main group had higher percentages of 

indicators. Including general weakness at 94.2%, edema at 68.6%, dysmenorrhea at 40.7%, the 

feeling of suffocation31.4%, milk secretion from the breast was 64.0%, constipation, and body 

weight gain was 72.1%. The fact that these indicators are high in the main group can be 

considered as clinical signs indicating the presence of CKD pathology, and it was statistically 

significant compared to the control group. (Table 2). 

Table 2 

Comparative characteristics of clinical symptoms observed in the basic and 

comparative group 

Clinic 

Main group 

(n=86), % 

Control group 

(n=30), % 
χ2 R 

general weakness 94.2 40.0 0.61 0.436 

swelling 68.6 3.3 11.48 0.001 

tongue 

enlargement 
24.4 0.0 

8.94 0.003 

 tremor 39.5 0.0 3.76 0.053 

 sweat 54.7 0.0 4.04 0.044 

menstrual cycle is 

normal 
15.1 60.0 

8.15 0.004 

menstrual cycle 

dysmenorrhea 
40.7 16.7 

0.15 0.698 

menstrual cycle 

menopause 
29.1 1.6 

4.42 0.036 

memory loss 66.7 11.9 5.48 0.019 

hair loss 58.1 1.0 0.60 0.439 

the feeling of 

bending 
31.4 0.0 

0.28 0.596 

milk discharge 

from the breast 
64.0 0.0 

19.92 0.000 

acne 48.8 00.0 3.20 0.073 

nail fracture 26.7 3.3 2.24 0.134 

skin is dry 74.4 6.7 3.33 0.068 

the skin is moist 4.7 0.0 0.18 0.668 

go astray 10.5 0.0 0.37 0.541 

cold harden 57.0 0.0 0.12 0.729 

pulse is fast 11.6 3.3 0.06 0.805 

pulse is slow 69.8 5.7 1.71 0.191 

constipation 72.1 23.3 3.55 0.059 

diarrhea 4.7 0.0 0.18 0.668 

weight gain 72.1 20.0 9.92 0.002 

body weight loss 16.3 0.0 2.63 0.105 
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depression 44.2 13.3 0.01 0.935 

sensitivity 46.5 36.7 0.00 0.988 

ophthalmopathy 2.3 0.0 0.71 0.399 

Note: χ2, P – reliability of differences in indicators of the compared groups according to the 

Pearson criterion 

       Different severity levels of coronavirus depending on the status of thyroid hormones (TSH, 

free T4, Anti-TPO), and thyroid function was analyzed. (Table 3). 

Table 3 

Comparative characteristics of the thyroid hormone indicators and the observed basic and 

control groups during post-treatment 

No Indicators Main group 

(n=86) 

Control group 

(n=30) 

P 

M m M M 

1 TSH 

 

5.18 0.58 2.13 0.21 <0.001 

2 T4 (free thyroxine) 1.27 0.24 1.32 0.09 >0.5 

3 Anti-TPO 109.27 59.84 37,27 5.96 >0.2 

Note: P – friendship with different comparative groups, health criteria, and students 

When the hormone index was evaluated among the examined patients, it was detected that 

there were changes among the patients in the main group compared to the control group. 

Based on the results of scientific research, it can be concluded that coronavirus infection 

decreased the function of the thyroid gland and was manifested by the fact that the ratio of TSH 

and Anti-TPO in the main group of patients was 2.4 and 2.9 times higher than in the control 

group. A marker of thyroid inflammation is an elevated level of Anti-TPO coronavirus. After 

infection, the immune system decreases, and the autoimmune inflammatory process in the 

thyroid gland increases. Therefore, it was found that autoimmune thyroiditis is more common 

among thyroid diseases than other diseases. 

Hormone status was assessed 6 months after the diagnosis of thyroid gland dysfunction in 

patients with coronavirus infection and after the initiation of individual treatment for each patient 

based on national standards. 

According to the results of the examination, 63% of the patients who started treatment on 

time had a normalization of the hormonal status, restoration of the function of the thyroid gland 

(Table 4). In 37% of cases, the existence of conditions such as the presence of genetic thyroid 

pathologies and autoimmune diseases, decreased activity of the immune system, escalated after 

passing the coronavirus infection, and the symptoms of the disease persisted until the treatment 

was carried out. 
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Table 4 

6 months after the transfer of the coronavirus infection 

hormonal indicators 

No Indicators Main group 

(n=86) 

Control group 

(n=30) 

P 

M m M M 

1 TSH 

 

4.18 0.12 2.13 0.21 <0.001 

2 T4 (free thyroxine) 0.91 0.38 1.32 0.09 >0.5 

3 Anti-TPO 62.18 12.4 37,27 5.96 >0.2 

Note: P – friendship with different comparative groups, health criteria, and students 

Thus, in patients who have passed the coronavirus infection coronavirus, it was determined 

that the probability of developing thyroid gland dysfunction is high depending on the level of 

weight, the increase in the need for oxygen, and the increase in inflammatory mediators in the 

body, and as a result of the initiation of correct and specific treatment procedures in time, a state 

of convalescence is observed in 63%. 

 

Conclusion 

1. Thus, hypothyroidism was 4 times more common among women than men, and the 

hypothyroid form of autoimmune thyroiditis was 3.5 times more common. The reason why 

thyroid gland dysfunction is more common among women depends on the hormonal status and 

metabolic activity of women. 

2. Based on the results of scientific research, coronavirus infection decreased the function 

of the thyroid gland and was manifested by the fact that the ratio of TSH and Anti-TPO in the 

main group of patients was 2.4 and 2.9 times higher than in the control group. A marker of 

thyroid inflammation is an elevated level of Anti-TPO coronavirus After infection, the immune 

system decreases, and the autoimmune inflammatory process in the thyroid gland increases. 

Therefore, autoimmune thyroiditis is more common among thyroid diseases than other diseases. 

3. Thus, it was found that the probability of developing thyroid gland dysfunction is high 

depending on the level of severity of COVID-19, the increase in the need for oxygen, and the 

increase in inflammatory mediators in the body, and as a result of the initiation of correct and 

accurate treatment in time, 63% of cases of convalescence are observed. 
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