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ABSTRACT

Background: A complex relationship of viral infections and the functionality of thyroid gland mainly due to a complex role of
immunomodulatory signaling molecules, receptors and hormones.

Aim: To check the Association of Hypothyroidism and Subclinical Hypothyroidism with Covid 19 infection.

Study Design: Cross sectional study.

Methodology: 100 patients presenting to emergency and medical OPDs or already admitted with Covid 19 infections were
enrolled into the study. Only those admitted patients whose previous reports of thyroid profile were available and showed no
anomaly, were included in the study. Presence of SARS-Cov-2 was confirmed using nasal or throat swab using reverse
transcriptase polymerase chain reaction. 3ml blood sample was taken from the anticubital fossa of the patients under sterile
conditions in Gel tube containing clot activator. Thyroid function tests of patients were carried out in automated analyzer by
chemiluminescence method. Data was analyzed using SPSS version 25.0.

Results: Out of total 100 patients 60 (60%) were male and 40 (40%) were females. Mean age of the patients was 40.6 + 10.5
years. 54 (54%) of the patients had normal T3 levels where as 46 (46%) of the patients had below normal T3 levels. 47(47%) of
the patients had lower T4 levels. TSH levels were normal in 50 (50%) patients whereas 35 (35%) had reduced levels and
15(15%) had raised levels. Mean T3 levels of study population was 2.04 1.1 pg/ml (0.1-4.1), T4 levels were 0.93 +0.50 ng/dl
(0.1-1.7) and TSH levels were 2.5 +2.1 mIU/L (0.1-8.1). Prevalence of hypothyroidism was greater in our Covid population under
study. 2 (2%) patients were diagnosed as having subclinical hypothyroidism.

Conclusion: Presence and development of Hypothyroidism is significantly associated with SARs-Cov-2 viral infection. It has
prognostic and diagnostic significant.

Practical Implication: Due to the emerging nature of the COVID-19 crisis, this study helped researchers to investigate the

functionality of thyroid gland due to Covid-19 infection.
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INTRODUCTION

An infectious disease caused by a novel single stranded RNA virus
came into existence at the end of year 2019 in China which caused
around 2857866 deaths till April 2021. After this it has rapidly
spread throughout the world with varying degree and spectrum of
clinical manifestations®. It is hypothesized to spread from animal
species which were infected to humans in turn causing person to
person spread. This virus is highly contagious causing increased
mortality and morbidity around the world?. Prognosis is worst in
elderly patients especially those having other comorbid conditions
such as diabetes mellitus, obesity, respiratory and cardiac
illnesses.

Cytokine storm and exaggerated immune response leads to
sepsis which is thought to be major cause of death in patients with
Covid 19 infection®. SARS-Cov-2 virus leads to production of
various spike proteins which are important for reception,
recognition and fusion of cell membrane. It is composed of two
subunits. These S proteins usually target the ACE-2 angiotensin
converting enzyme receptors present on the human cells epithelial
surfaces. These then alter the renin angiotensin system*. ACE
receptors are expressed on various organs including intestine,
testis, heart, thyroid gland, kidneys and lungs. This leads to
increased vulnerability of these organs to SARS-Cov-2 infection.
Susceptibility pattern is directly affected by the amount of
expression of these receptors on specific organs®.

There is a complex relationship of viral infections and the
functionality of thyroid gland mainly due to a complex role of
immunomodulatory  signalling  molecules, receptors and
hormones®. The massive inflammatory immunological response
associated with viral infections is the main reason of alteration of
lifelong thyroid gland functionality due to its inflammation’.
Assessment of thyroid function tests (TSH, T3, T4) is not a routine
practice or recommended by patients with Covid 19 infection®. Due
to the emerging nature of the COVID-19 crisis and lack of local
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data regarding effect on thyroid function, present study was
planned. This study helped researchers to investigate the
functionality of thyroid gland due to Covid-19 infection.

Thus aim of this present study was to check association of
development of hypothyroidism and subclinical hypothyroidism
with Covid 19 infections.

METHODOLOGY

It was a descriptive cross-sectional study. The total duration for
which the study was carried out in one year. Open epi sample size
calculator version 3 was used to calculate the sample size. A
sample size of 79 was calculated to meet the objectives of our
study i.e., power of test 80% with a confidence interval of 90% and
alpha of 0.05 using 5.4% prevalence of hypothyroidism in admitted
patients suffering from SARS-COV-2 infection. Non probability and
purposive sampling technique was used. Sample size was inflated
to 100. 100 patients presenting to emergency and medical OPDs
or already admitted with Covid 19 infections were enrolled into the
study. Only those admitted patients whose previous reports of
thyroid profile were available and showed no anomaly, were
included in the study. Those patients with previously diagnosed
thyroid disease, endocrine disorder, cardiac or renal problems,
taking any medications previously (such as ACE inhibitors,
corticosteroids) were excluded from the study. Thyroid function
tests were carried out on the day of admission (to exclude cases
with preexisting thyroid dysfunction) and after 5th day with COVID
19 infection. Prior Approval was taken from the ethical review
committee board (reference number of ethical review committee
form). Prior to enrolling the patients into the study written informed
consent was taken from the patients or guardians. Demographic
details and detailed medical history of patients was recorded.
Presence of SARS-Cov-2 was confirmed using nasal or
throat swab using reverse transcriptase polymerase chain reaction.
Patients were divided into three categories based on clinical
symptoms. Mild cases (minimal symptoms, no indications of
pneumonia found on imaging), Moderate cases (symptoms such
as fever, respiratory tract problems and pneumonia on imaging),
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Severe cases (presence of any of the following feature: respiratory
rate = 30 breaths/min, O2 saturation < 93% at rest, partial pressure
of oxygen PaO2 =300mmHg) and Critical cases (any of the
following features: respiratory failure requiring mechanical
ventilation, signs of shock/organ failure requiring treatment in
Intensive care units).3 ml blood sample was taken from the
anticubital fossa of the patients under sterile conditions in Gel tube
containing clot activator. Thyroid function tests of patients were
carried out in automated analyser by chemiluminescence method.
Serum total thyroxine T3, total triiodothyronine T4 and thyroid
stimulating hormone TSH levels were evaluated. Subclinical
hypothyroidism is labeled when thyroid hormone levels were within
normal laboratory ranges but mildly elevated TSH. TSH levels
were classified into three categories: below normal (<0.4mlU/L),
normal range (0.4-4.0 mlU/L) and increased levels (>4mIU/L). T3
Below normal (<2.1pg/ml), normal range (2.1-4.4 pg/ml) and
increased levels (>4.4 pg/ml). T4 below normal (<0.89ng/dl),
normal range (0.89-1.76ng/dl) and increased levels (>1.76ng/ml).
Statistical analysis: Statistical Package for Social Sciences
version 25.0 was utilized for Data analysis. Mean and SD was
calculated for variable such as Age. Percentage and Frequency
was calculated for variables (categorical) such as gender and
grouping of patients based on Covid 19 severity, T3, T4 and TSH
levels. Mean and SD was calculated for quantitative variables such
as age and mean levels of thyroid profile (T3, T4 and TSH). Data
Normality was assessed using Shapiro wilk test, which showed a
parametric distribution of data. Comparison of thyroid function test
among various grades of Covid 19 disease was assessed by using
One Way ANOVA. Chi square test was used to assess the levels of
thyroid hormones among various age groups and genders among
Covid 19 patients. p value of <0.05 was considered to be
significant.

RESULTS

Out of total 100 patients 60(60%) were male and 40(40%) were
females. Mean age of the patients was 40.6+10.5 years. Age range
of the patients included in the study fell between 23-71 years.
47(47%) patients were in age group <40 years and 53(53%) in >40
years. 34(34%) patients had moderate Covid disease, 36(36%)
had severe and 30(30%) were in critical phase.

Fifty four (54%) of the patients had normal T3 levels where
as 46(46%) of the patients had below normal T3 levels. 47(47%) of
the patients had lower T4 levels. TSH levels were normal in
50(50%) patients where as 35(35%) had reduced levels and
15(15%) had raised levels. Mean T3 levels of study population was
2.04 #1.1pg/ml (0.1-4.1), T4 levels were 0.93+0.50ng/dl (0.1-1.7)
and TSH levels were 2.5+2.1mlU/L (0.1-8.1). Prevalence of
hypothyroidism was greater in our Covid population under study. 2
(2%) patients were diagnosed as having subclinical
hypothyroidism. Comparison of thyroid profile among patients with
Covid 19 revealed no significant difference in serum T4 and TSH
levels based on the severity of disease. However T3 levels were
significantly lower among patients having severe and critical
disease condition (Table 1 and 2).

Table 1: Comparison of thyroid hormones levels among patients with varying
degree of Covid 19 infection.

Thyroid profile Covid 19 disease severity p value
Moderate Severe Critical
(n=34) (n=36) (n=30)
Serum T3 (pg/ml) 2.2+0.9 1.2+0.8 1.2+1.0 0.01
Serum T4 (ng/dl) 1.0+0.4 0.8+0.5 0.9+ 0.4 0.4
Serum TSH(mIU/L)| 0.2 £ 0.09 0.2+ 0.09 0.2 +0.08 0.9

Table 2 shows that moderate Covid 19 disease does not affect the
levels of serum T3 levels significantly however as the disease
severity increases the serum levels of T4 decreases and increased
TSH levels are seen.

Comparison of thyroid profile among groups based on
gender and age of Covid patients showed no significant
differences and is shown in table 3 and 4.

Table 2: Comparison of thyroid hormones levels group among patients with
varying degree of Covid 19 infection.

Thyroid profile Covid 19 disease severity p
Moderat Severe Critical value
e (n=34) (n=36) (n=30)

Serum T3 Below normal 16 17 13 0.9

(pg/ml) Normal 18 19 17

Serum T4 Below normal 6 23 18 0.001

(ng/dI) Normal 28 13 12

Serum Below normal 16 13 6 0.9

TSH Normal 18 23 9

(mIU/L) Increased 6 9 15

Table 3: Comparison of thyroid profile among male and female Covid 19
atients

Thyroid profile Gender p value
Male Female

Serum T3 Below normal 24 22 0.1
(pg/ml) Normal 36 18

Serum T4 Below normal 28 19 0.5
(ng/dI) Normal 32 21

Serum Below normal 23 12 0.6
TSH Normal 28 22

(mIU/L) Increased 9 6

Table 4: Comparison of thyroid profile among various age groups of Covid
19 patients

Thyroid profile Age group p value
<40 years >40 years

Serum T3 Below normal 22 24 0.5
(pg/ml) Normal 25 29

Serum T4 Below normal 22 25 0.5
(ng/dI) Normal 25 28

Serum Below normal 17 18 0.7
TSH Normal 22 28

(mIU/L) Increased 8 7

DISCUSSION

Chronic thyroid dysfunction (hypothyroidism) may require life time
hormonal replacement to compensate for decreases levels of
serum T3 and T4. Primary hypothyroidism is the condition which
occurs due to localized changes in the gland either due to
autoimmune disease or any other local pathology. Secondary
hypothyroidism is also known as central hypothyroidism which
occurs due to disorders of pituitary gland or hypothalamus*®. Covid
19 associated endocrine complications may include autoimmune
thyroiditis, atypical thyroiditis and subacute thyroiditis.

Wang et al in his study during previous outbreak suggested
that there is a significant decrease in serum levels of T3, T4 and
TSH in patients with Covid 19 infection as compared to the control
group®?. Muller et al in his study gave a prevalence of subacute
thyroiditis to be 10 % in patients admitted to ICU with COVID 19
infection®. Bernard et al in his observational study concluded that
most COVID patients at the time of admission were euthyroid,
however there was a small decline in levels of TSH and T4 during
the course of disease as compared to non-Covid 19 cases4. Wei
et al studied the effect of SARS-COV-2 infections effect on TSH
producing cells in the pituitary gland and revealed that staining
intensity decreased with increasing intensity of the disease®.

Mateu Salat et al documented two cases of Graves disease
related to Covid 19. One of the patients had graves disease which
was in remission for 30 years the other one had no history of
thyroid dysfunction'®. Louis et al reported a case of Covid induced
primary hypothyroidism and suggested that hyper inflammatory
state precipitated by Covid 19 infection can be a major causative
factor'’. Chen et al analysed the thyroid function in 50 patients with
Covid 19. He revealed that 56% of the patients had lower TSH
levels. Levels of serum T3 and TSh were significantly lower in the
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Covid 19 group as compared to healthy controls. Severity of Covid
19 infection was also indirectly related to the levels of thyroid
hormones?®.

Kamil et al studied the effects of Covid 19 on thyroid gland
function in children age (0-18 years) and concluded that in
paediatric patients the pituitary gland and thyroid axis is not greatly
affected by SARS-Cov-2 virus, especially in those with
asymptomatic or mild disease. He also did not find any significant
correlation between disease severity and thyroid hormone levels?®®.
A study conducted in Nigerian population revealed that serum T3
and TSH concentrations were significantly higher in COVID 19
patients as compared to controls. 15.6% population had sick
euthyroid and 6.7% had subclinical hypothyroidism®. A single
centre retrospective study from Pakistan provided solid evidence of
altered thyroid function due to pneumonia associated with Covid
19. They also suggested that TSH and T3 levels were significantly
raised in Covid as compared to non-Covid patients. T4 levels were
unaltered in Covid patients?..

Bukhari et al studied the impact of thyroid dysfunction on

clinical severity of Covid 19. He concluded that T3 levels at the
time of admission may serve as an important prognostic factor in
disease progression??2, Ehtisham et al that apparent thyroid
abnormalities were more prevalent in critically ill Covid 19 patients.
Presence of thyroid nodules is also an indication of severe Covid
19 disease?. Rakhshinda et al found that Covid 19 patients had a
higher proportion of thyroid abnormalities which vary clinically over
time ad may recover gradually and spontaneous?*.
Limitations of study: This study was only done on a limited
population, so in order to extrapolate the findings to wider
populations, a larger study needs be done. Economical
restrictions, a lack of genetic testing, and lengthy follow-ups are
some of the constraints.

CONCLUSION

Presence and development of Hypothyroidism is significantly
associated with SARs-Cov-2 viral infection. It has prognostic and
diagnostic significant. Thus assessment of thyroid hormones
should be made an essential part of initial examination of patients
presenting to the Covid 19 subunits. In this way prompt and early
diagnosis and further deteriorating effects on thyroid glands can be
avoided. Prevalence of subclinical hypothyroidism was very low.
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