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Abstract---Background: Since the outbreak of the coronavirus disease
2019 (COVID-19) caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) in December 2019, it has affected >200
countries, areas, or territories in 6 continents. At present, whether
COVID-19 has an effect on thyroid function is unclear. The aim of this
study was to evaluate thyroid function in iraqi patients with COVID-
19. Methods: Clinical features, laboratory results, and real time PCR
were reviewed for 60 patients with laboratory-confirmed COVID-19
without a history of thyroid disease. They were admitted to the Al-Sadr
Teaching Hospital; Iraq between September and December 2021.
Healthy participants who underwent routine physical checkups and
non-COVID-19 patients the study as the control group. Homocysteine
and IL6 levels were determine and compared between the obese COVID-
19 and control groups. Results: Homocysteine higher than the normal
range of the patients with COVID-19 Compared to the control group.
The levels of TSH and serum triiodothyronine (T3) of the patients with
COVID-19 were significantly lower than those of the healthy control
group. The lower the TSH and T3 levels were, with statistical
significance (p <0.001). The degree of the decreases in TSH and T3 levels
was positively correlated with the severity of the disease. The thyroxine
(T4) level of the patients with COVID-19 was not significantly different
from the control group. A relationship between ascorbate (vitamin C)
and COVID-19 severity is well known. Conclusions: The Changing TSH
and TT3 hormones in the blood of people with Coronavirus may have a
role in the infection and the life cycle of the virus.

Keywords---COVID-19, SARS-CoV-2, thyroid hormone, TSH, vitamin
C

International Journal of Health Sciences ISSN 2550-6978 E-ISSN 2550-696X ©
2022.
Manuscript submitted: 9 May 2022, Manuscript revised: 18 July 2022, Accepted for publication: 27 August 2022

3939


https://doi.org/10.53730/ijhs.v6nS9.13530
mailto:muntadhar.aljalal@uokufa.edu.iq

3940

Introduction

At the end of 2019The Chinese city of Wuhan experienced the emergence of the
coronavirus illness, which has a wide range of symptoms, the most significant of
which are fever and shortness of breath. (Kwok et al. 2020) Over 500 million cases
were identified in 188 countries and territories, with over 6.26 million deaths as of
May 14, 2022. (CSSE, 2022). The SARS-CoV-2-induced COVID-19 has become one
of the most urgent issues of our time as a result of the novel extreme severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) spreading throughout the world
and the World Health Organization (WHO) declaring a pandemic on March 11,
2020. (Azkur etal., 2020).

Coronaviruses are non-sense positive RNA viruses that cause gastrointestinal and
respiratory diseases in animals and humans. (J. Liu et al. 2020) The Nidovirales
order's Coronavirinae subfamily of the Coronavirdiae class of viruses, which are
enclosed, single-stranded, positive-sense RNA viruses, is what is known as a
coronavirus (CoV).(Y. C. Liu, Kuo, and Shih 2020). Coronaviruses are encapsulated
by favorable circumstances RNA viruses have spike-like projections on their surface
and range in diameter from 60 nm to 134 nm, giving them a crown-like appearance.
Then the time coronavirus, behind the electron microscope (Singhal 2020) Humans
and other mammals are frequently infected with coronaviruses, which are
mammals and members of the Nidovirales order and the Coronaviridae family.
(Huang et al. 2020)

Homocysteine It is one of the alpha-amino acids, which contains sulfur in its
composition, and it is not included in the formation of proteins, as it is an
intermediate product as a result of the transformation of methionine (Met) into
homocysteine (Hou and Zhao 2021) The accumulation of homocysteine in the blood
is a serious matter and pathological indication, Homocysteine is converted to
methionine by methylation reactions, or it can be converted to cystathionine and
then to cytosine by transferring the sulfur group, This reaction requires vitamin
B12, folic acid, and the enzyme methylenetetrahydrofolate reductase (MTHFR).
(Raghubeer and Matsha 2021) Homocysteine appears as a risk factor for
cardiovascular disease and stroke Periodically(Chrysant and Chrysant 2018)
Studies show that those with severe infection with Covid-19 had high levels of
homocysteine in the blood (Carpene et al. 2022) High levels of Hcy in the blood
plasma (>15 pmol/L) is a medical condition Systemic hyperhomocysteinemia
(Smith and Refsum 2021) Hypohomocysteinemia (less than 6 pmol/L) occurs in 1-
5.0% of Similar to the population, Hcy is also considered an abnormally low
concentration of Hcy as a factor Risk to Health Despite the high prevalence of Hcy
in dialysis patients A decrease in the blood plasma concentration of Hcy in this
patient group is linked to higher hospitalization and mortality rates in terms of
maintaining kidneys. (Koklesova et al. 2021)

Disturbances in the folate-dependent remethylation of Hcy to Met are linked to high
Hcy. The main water-soluble vitamin B9, folic acid, functions as a coenzyme in the
synthesis process. DNA and cellular renewal (Roman, Mancera-Paez, and Bernal
2019). Studies have shown that there is a close correlation between high levels of
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homocysteine and coronary artery disease and risks, and that homocysteine has a
relationship with obesity and weight gain, where the relationship is positive, that it
was found to be high in obese people. (Wang et al. 2021)

Materials and Methods

One hundred Iraqi patients with COVID19 participated in the present study. Only
65 patients satisfied all biochemical analysis tests. Their ages ranged between 35-
65 years old and the mean of BMI to patients 25.55 + 3.06. The random blood
glucose and HbAlc were 130.12 + 20.14 mg/dl and 6.08 + 0.8% respectively. These
patients were registered as COVID19 at Al, Sadr General Hospital" in Najaf city-
Iraq and a"Al, Hakim General Hospital" in Najaf city-Iraq within January to April
period. The patients diagnosis was established by clinical symptoms, PCR and
biochemical test. The present study excluded the patients with hypertension, those
with endocrinitis infection and inflammation, heart diseases and also the patients
from non-Arabic ethnic group, patients with a history of thyroid

Thirty people were selected as a control group. Their age were comparable to that
of patients and the mean of BMI equal 22.94 *+ 3.15. The means of random blood
glucose and HbAlc were 101.9 + 11.18 mg/dl, 5.03 * 0.63% respectively. The
people with anemic or having an obvious systemic diseases were excluded.

Body Mass Index (BMI) was classified by the World Health Organization. Weight
and height were measured according to WHO guidelines. Using WHO guidelines,
BMI was calculated as weight/height? (Kg/m?). Obese individuals were defined as
having BMI more than 30 kg/m?, whereas normal individuals had a BMI of 18-25.
Five milliliters of venous blood samples were drown using a disposable needle and
plastic syringes from each patient and control subject. Blood divided into two
anticoagulant tubes and gel tubes. The blood in gel tube was left at room
temperature for 15 minutes for clotting, centrifuged 3000 Xg for 5 minutes, and
then serum was separated and transported into new disposable tubes.

The student T-test was employed to assess differences in scale variables between
diagnostic categories and analysis of contingency tables (x2-test) was used to check
associations between nominal variables. Associations among variables were
computed using Pearson’s product-moment and Spearman’s rank-order correlation
coefficients. All tests were 2-tailed and a p-value of 0.05 was used for statistical
significance. All statistical analyses were performed using IBM SPSS windows
version 25, 2017.

Results and Discussion

The COVID-19 patients had a mean age of 58.3 = 11.5 years old male and they did
not differ statistically from COVID-19 or healthy subjects in age or gender. We
found that levels of Homocysteine ng/ml and IL-6 were lower in COVID-19 patients
than healthy group (p < 0.001).

Parameters Mean+STD Mean+STD P-Value
Patients Controls
D.dimer ng/mL 1224.61211.63 278.531£84.96 <0.001*
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Ferretin ng/mL 829.33+£192.81 105.5%43.73 0.005*
Homocysteine ng/ml 0655.2124.6 922.2+15.5 <0.001*
IL-6, pg/mL 9.54+3.20 1.71 £0.21 <0.001*

The COVID-19 is an infectious illness that has caused a pandemic worldwide. As a
novel type of disease with high infectivity and mortality, the pathophysiology of
COVID-19 has not been fully studied. A number of studies have reported severe
and complex effects of COVID-19 in several human organs and systems including
respiratory, immune, digestive, circulatory, hepatic, renal, and hematological
systems (6). However, whether COVID-19 affects human thyroid function remains
unknown. Here, we report the influence of COVID-19 on thyroid function. We found
that COVID-19 patients presented with lower levels of TT3 and TSH than healthy
subjects while their TSH levels were considerably lower than non-COVID-19
pneumonia patients. We also observed that thyroid dysfunction in COVID-19
patients may recover without thyroid hormone replacement within 30 days. This
seems to mimic the pattern seen in patients with non-thyroidal illness (NTI).

Furthermore, even though the disease severity was matched, we still found the TSH
level of COVID-19 patients was significantly lower than that in non-COVID-19
pneumonia patients. This suggests thyroid function abnormalities in COVID-19
patients cannot be totally explained by NTI, possibly because of the attack of SARS
CoV-2 virus. The wide distribution of COVID-19 nucleic acid in respiratory tract,
saliva, feces, and breastmilk indicates that direct viral attack to the target cells may
be an alternative reason (15-17). Angiotensin-converting enzyme 2 (ACE2) is a
receptor providing the main entry site for SARS-CoV to invade human cells, and
this in turn facilitates direct damage of virus through the course of infection (18,
19). Li et al. recently reported that ACE2 was highly expressed in the thyroid (20),
suggesting that the thyroid gland may be a potential target for direct attack of
COVID-19. Our study showed that thyroid dysfunction tended to be associated with
viral nucleic acid cleaning time, indicating virus infection and replication may
account for the abnormal thyroid hormones. However, our study also showed that
disease severity, which may influence the viral nucleic acid cleaning time, was
associated with thyroid dysfunction, thus the true relationship of thyroid function
and viral nucleic acid cleaning time need to be further studied.

With an exponential increase in COVID-19 infection rate and mortality in an
ongoing global pandemic, researchers, clinicians, and government agencies are
focusing on repurposing drugs with known safety profiles (Zhang L, Liu Y (2020)).
Previously known beneficial outcomes following high doses of vitamin C therapy in
clinical studies have made this vitamin a frontline candidate for possible COVID-
19 treatment. Also, there are very limited side effects and patients have high
tolerability to ascorbic acid high doses (Padayatty SJ, et al. (2004)).
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