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INTRODUCTION

Abstract

Objective: The objective of the study was to assess thyroid function tests in
patients hospitalized with COVID-19 and examine how these results influenced
the progression of the disease.

Study Design: This crosssectional study was conducted between 2022 and
2023 in Larkana, Sindh, Pakistan. It involved 129 COVID-19-positive
patients who were hospitalized in the COVID-19 ward and treated at private
clinics.

Methodology: T3, T4, and TSH thyroid function tests, together with other
initial investigations, were performed on Covid-19 patients. Patients with prior
thyroid-related conditions were disqualified, as were those with unreported prior
outcomes. Vaccination status was confirmed by collecting the vaccine card. The
data was analysed using SPSS version 26.

Results: A study of 129 individuals found that 51% experienced tiredness,
depression, constipation, and muscle soreness. Gender differences were observed
in weight distribution, with males having a higher proportion of normal weight
Thyroid-related
distributions, highlighting significant changes in thyroid function.
Conclusion: This study concluded that the thyroid function can be disrupted

and  overweight individuals. indicators showed waried

in all patient groups during a COVID-19 infection, even in individuals without
pre-existing thyroid issues. This preliminary study suggests that changes in blood
levels of T3, T4, and TSH could serve as important indicators of COVID-19

pneumonia

COVID-19 is a viral illness triggered by the Severe

Acute Respiratory Syndrome Coronavirus 2 (SARS-

CoV-2). The outbreak of this fatal disease affected
more than 36 million individuals globally in 2019,
leading the World Health Organization (WHO) to

classify it as a public health emergency and

subsequently a pandemic. (1) The virus impacts
various organs, disrupting their normal functions.
(2,3) The receptor for SARS-CoV-2,
angiotensin-converting enzyme 2 (ACE2), is found in

numerous endocrine glands. (4) COVID-19 can

directly or indirectly cause thyroiditis, with immune

main
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system dysfunction playing a role. (5,6) The infection
triggers an immune response, resulting in a cytokine
storm through the release of pro inflammatory
cytokines. (7) However, thyroid function tests may be
altered due to non-thyroidal illnesses during sepsis,
with free T3 (FT3) levels decreasing due to the
presence of inflammatory cytokines.

The literature offers limited insights into the impact
of COVID-19 on the thyroid and adrenal glands. (8)
The hypothalamic-pituitary-adrenal axis response
varies with systemic illness and can influence
treatment, especially when corticosteroids are
necessary. Critical Illness-Related Corticosteroid
Insufficiency (CIRCI) is characterized by a diminished
adrenal response, dependent on the severity of illness
and inflammation (7), although some patients may
exhibit an increased cortisol response. Tan et al.
observed elevated plasma cortisol levels in COVID-19
patients and noted a higher mortality rate compared
to those without the virus. A postmortem study
highlighted severe adrenal damage in patients who
had succumbed to COVID-19, emphasizing the
importance of monitoring adrenal function both
during acute infection and post-recovery. (8) When
Dr. Ji-Xian Zhang of the Hubei Clinic of Coordinated
Conventional Chinese and Western Medicine
diagnosed pneumonia in an elderly couple on
December 26, 2019, it was originally unclear what was
causing their illness. Five additional people with
comparable symptoms were discovered the next day;
the majority of them had ties to the Huanan Seafood
Market. The Hubei Provincial Health Committee was
notified of the problem on December 29. According
to a review of these early cases conducted in the past,
SARS-CoV-2 has been extensively spreading in
Wuhan since mid-December 2019 (7).The COVID-19
pandemic, initially a regional outbreak, escalated into
a global emergency, with 144 nations, territories, and
regions reporting cases as of March 15, 2020, with
predictions subject to variation (7).

Methodology

A cross-sectional study was carried out to assess
different health parameters in COVID-19 patients
from Shaheed Mohtarama Benazir Bhutto Medical
University (SMBBUM) Larkana and private clinics in
the Larkana area. The study included 129
participants, aged 18 to 60 years, who had been

diagnosed with COVID-19. All participants received
treatment at either SMBBUM or private hospitals in
Larkana. Before participation, each individual was
given a comprehensive written consent form, which
they signed to confirm their voluntary involvement.
The primary aim of the study was to collect data on
various health outcomes related to COVID-19 and
associated factors within this particular age group.

Exclusion and inclusion

Individuals with COVID-19 who are between those in
the age range of 18 and 60 years, compatible with both
sexes, and restricted to the Larkana area No thyroid
issues in the past, readiness to participate in the
research, this study only included those who tested
positive for PCR, and those who tested positive for an
ICT fast test were excluded, as were all patients under
the age of 18 and those over 60. Patients having an
unknown history of prior thyroid levels were not
included in this study because they were unwilling to
participate.

Sampling

Blood samples were collected using the venipuncture
technique with the assistance of a vacationer and
tourniquet. Participants were carefully instructed on
how to handle the collection equipment without
directly touching it, ensuring proper hygiene. To
prevent hemolysis and contamination, strict safety
protocols were followed throughout the process. A
total of 5 ml of blood was drawn and placed into
either a plain or gel tube, which was left to clot. The
sample was then centrifuged at 4000 RPM for 20
minutes. Following this, the serum (supernatant) was
carefully separated and stored at -4°C until it was
ready to be tested for the thyroid profile.

Statistical examinations

The data were processed using SPSS version 28. The
mean and standard deviation (SD) for both the
COVID-19 patients and control groups were
computed. A t-test was conducted to compare thyroid
function outcomes (normal, high, and low) between
male and female COVID-19 patients and controls. A
pvalue of 0.05 or less was deemed statistically
significant for all comparisons.
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RESULTS
Table 1.0 show the sample of 129 individuals with a
higher proportion of married, educated individuals,

and labor. The majority were married, with 60% being

educated and 40%

uneducated. The

majority

completed matric, intermediate, or post-graduate

with a significant representation across different education.
occupations, particularly in government employment
Table 1. Covid-19 Patients' Socio-Demographics Status
Characteristics Variable Frequency (n=129) (%)
Gender Male 67 52%
Female 62 48%
Marital Status Married 96 74%
Unmarried 33 26%
Literacy Educated 11 60%
Uneducated 52 40%
Matric 34 44%
Education Level Intermediate 27 35%
Graduate 9 12%
Post Graduate 7 9%
Govt Employ 43 33%
Labour 41 32%
Occupation Student 26 20%
House wife 19 15%

According to table 2.0, 51% (66) of participants
reported feeling tired, making it the most often
reported symptom. Additionally, depression was very
common, affecting 29% (38) of people. Of the sample,
26% (34) reported constipation, and 33% (42)

symptom, reported by just 9% of participants, was dry
skin, while 20% (26) of individuals felt neck pain (12).
These findings show that melancholy and exhaustion
were the group's most prevalent symptoms, however a
sizable percentage of individuals also had additional

reported muscle soreness. The least prevalent symptoms like diarrhea and muscle soreness.
Table 2 Prevalence of Symptoms

Sign And Symptoms Frequency Percentages (%)

(n=129)

Depression 38 29

Fatigue 66 51

Dry Skin 12 9

Constipation 34 26

Muscle pain 42 33

Neck pain 26 20

The data shows in figure 1.0 that the gender

differences in weight distribution, with males having
a higher proportion of normal weight and overweight
individuals, while females have a higher prevalence of

obesity and a slightly greater percentage of
underweight individuals. Underweight individuals are
more common in males, while females have a higher
prevalence of obesity.
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Figure 1 Gender-wise Body Mass Index of COVID-19 patients

The distribution of the data as shows in figure 2.0 the
varied percentages of the three thyroid-related
indicators (TSH, T3, and T4) at different levels
(Normal, High, and Low). For T3, 5% of people have
high levels, 12% have low levels, and 73% of people
fall within the usual range. At 81%, T4 displays a
greater proportion of normal levels, with 10% of
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people having high levels and 9% having low levels. In
contrast, 28% of people have high levels of TSH, 12%
have low levels, and 60% of people have levels within
the usual range. While TSH shows a significant
percentage of people with high levels, this distribution
shows a general trend for T3 and T4 markers to be
primarily within the normal range.
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Figure 3.0 Distribution of thyroid Hormone test from Covid-19 patients.

The data show in table 3.0 which compares thyroid
function parameters (T3, T4, and TSH) during and
after Covid-19. T3 levels decreased significantly
during the pandemic, while T4 levels slightly
increased. TSH levels also decreased significantly,

with T3 levels decreasing and TSH levels lowering
after the pandemic. T4 remained stable. Overall, these
findings highlight significant changes in thyroid
function.
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Table 3.0 Comparison of Thyroid Parameters during and After Covid-19

Parameter During Covid-19 Mean+SD After Covid-19  MeantSD p-value
T3 (0.82.0 ng/ml) 1.71£1.02 1.21+0.91 0.04
T4  (5.1-14.1 pg/dl) 8.74+6.64 8.93+6.94 0.07
TSH  (0.35-4.94 plU/ml) 9.15+3.38 4.32+1.72 0.00

DISCUSSION

TSH levels were greater in patients with moderate and
severe Covid-19, according to the study's findings
when compared to previous data on patient thyroid
hormone levels. Furthermore, the rise in T4 levels
throughout follow-up appeared to be influenced by
the elevated T3 levels seen in these patients. However,
a retrospective study carried out in China found that
patients with severe Covid-19 had decreased TSH
levels. Additionally, the elevated T3 levels observed in
these patients seemed to play a role in the increase of
their T4 levels during follow-up. In contrast, a
retrospective study conducted in China reported
lower TSH levels in severely affected Covid-19
patients, while an Italian study identified
thyrotoxicosis in Covid-19 patients after their
diagnosis was confirmed. These discrepancies
highlight the variability in thyroid function changes
among Covid-19 patients, suggesting that responses
may differ by region (10, 11). Both the Chinese and
Italian studies found that thyroid hormone levels
generally returned to baseline during follow-up;
however, our study observed persistent elevated T3
levels across all severity levels of Covid-19, which
contrasts with these findings. This difference raises
concerns, especially given the potential long-term
damage Covid-19 may inflict on the cardiovascular
and respiratory systems (12). Post-infectious sequelae,
particularly cardiac issues, may worsen due to thyroid
dysfunction. As the thyroid plays a crucial role in
regulating various long-term body functions, iodine
deficiency-related thyroid problems are a significant
concern, particularly in low-income countries. Such
imbalances can negatively affect critical systems like
the cardiovascular, respiratory, and catabolic
functions. The introduction of salt iodization has
played a vital role in mitigating these health risks,
ensuring adequate iodine intake for maintaining
thyroid health (13-14). Covid-19, a newly emerged
disease, has led to substantial loss of life in lower-
middle-income countries, with the death toll

surpassing one million and showing no signs of
decreasing (15). As the pandemic continues to unfold,
more information is being gathered about the virus’s
impact on various bodily systems, especially the
endocrine system, which could have significant long-
term effects. This is particularly concerning for
nations already grappling with chronic endocrine
diseases (16).

Pakistan appears to have largely avoided the worst
impacts of the Covid-19 pandemic, unlike other
countries that faced severe effects (17). The thyroid
problems found in our study, however, indicate that
it is important to consider the long-term implications
of COVID-19, particularly in patients who are in
critical condition. This is particularly crucial for older
patients, whose symptoms—like raised TT3 levels,
body pains, disorientation, and an elevated heart
rate—may be wrongly ascribed to viral infection
recovery. The thyroid storm, which is typified by
elevated inflammatory markers, can occasionally
coexist with the cytokine storm that frequently
accompanies COVID-19 in critically sick patients
(18). Similar thyroid abnormalities produced by
another coronavirus were found in post-mortem
thyroid tissue tests from SARS patients during the
2002 pandemic. (19). Additionally, the use of
corticosteroids to treat severe Covid-19 could
potentially lead to autoimmune damage to the thyroid
gland, complicating recovery due to the overlap of
immunogenic and hormonal factors in this rare
disease (19).

Patients with Covid-19 have been observed to exhibit
reduced TSH levels, with two main theories proposed
to explain this phenomenon (20). One theory suggests
direct damage to the thyroid follicles by SARS-CoV-2,
while another points to pituitary dysfunction as the
more likely cause of thyroid tissue destruction (21). In
critically ill individuals, thyroid dysfunction, known as
sick euthyroid syndrome, is commonly observed.
Differences in peripheral thyroid hormone uptake,
thyroid hormone binding to transport proteins, and
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TSH secretion are all involved in this disorder.
Treating sick euthyroid syndrome with thyroid
hormones is typically futile since it is a pathological
reaction to acute sickness (22). The impact of COVID-
19 on ill euthyroid syndrome has been the subject of
numerous studies (23, 24). TSH levels were
significantly higher and T3 levels were significantly
lower in individuals with Covid-19 pneumonia than
in those with non-Covid-19 pneumonia of
comparable severity. Covid-19 differs from sick
euthyroidism, in our opinion, because it impacts
thyroid function and acute phase reactants
irrespective of the severity of the illness. This study,
the first of its type in Sindh's Larkana, looked at the
thyroid hormone levels of individuals with COVID-
19 though it had some limitations, including a short
follow-up period and the lack of baseline tests for free
T3, free T4, or other pituitary hormones at the time
of admission. Our tertiary care hospital primarily
treated severe Covid-19 cases, and thyroid function
was not assessed in patients with mild Covid-19.

CONCLUSION

In conclusion, this study sheds important light on the
wider consequences of COVID-19 by highlighting the
higher risk of thyroid hormone abnormalities in
patients. It emphasizes how crucial clinical care is for
tracking thyroid function during recovering. Both
those who received the vaccination and those who did
not showed changes in thyroid hormone levels. This
emphasizes the significance of continuous attention
to thyroid health management both during and after
COVID-19 recovery.

REFERENCES

Sen K, Sinha A, Sen S, Chakraborty S, Alam MS.
Thyroid function test in COVID-19 patients:
a crosssectional study in a tertiary care
hospital. Indian ] Endocrinol Metab.
2020;24(6):532. doi:
10.4103/ijem.JJEM_779_20

Nishiga M, Wang DW, Han Y, Lewis DB, Wu JC.
COVID-19 and cardiovascular disease: from
basic mechanisms to clinical perspectives. Nat
Rev Cardiol. 2020;17(9):543-558. doi:
10.1038/541569-020-0413-9

Zahid U, Ramachandran P, Spitalewitz S, Alasadi L,
Chakraborti A, Azhar M et al. Acute kidney
injury in COVID-19 patients: an inner city
hospital experience and policy implications.
Am ] Nephrol. 2020;51(10):786-796. doi:
10.1159/000511160

Pal R, Banerjee M. COVID-19 and the endocrine

system: exploring the unexplored. Journal of

endocrinological investigation.
2020;43(7):1027-1031. doi: 10.1007/s40618-
020-01276-8

Ghaffar T, Babar B, Ahmad MS, Rahman A, Zia S,
Aamir AH. Covid-induced thyroiditis. ] Pak
Med  Assoc.  2023;73(1):177-179.  doi:
10.47391/JPMA.4974

Scappaticcio L, Pitoia F, Esposito K, Piccardo A,
Trimboli P. Impact of COVID-19 on the
thyroid gland: an update. Rev Endocr Metab.
2021;22(4):803-815. doi: 10.1007/s11154-
020-09615-z

Nile SH, Nile A, QiuJ, Li L, Jia X, Kai G. COVID-19:
Pathogenesis, cytokine storm and therapeutic
potential of interferons. Cytokine Growth
Factor Rev. 2020;53:66-70. doi:
10.1016/j.cytogfr.2020.05.002

Kordzadeh-Kermani E, Khalili H, Karimzadeh 1.
Pathogenesis, clinical manifestations and
complications of coronavirus disease 2019

(COVID-19). Future Microbiol.
2020;15(13):1287-1305. doi: 10.2217/fmb-
2020-0110

Chen, M., Zhou, W., & Xu, W. (2021). Thyroid
function analysis in 50 patients with COVID-
19: a retrospective study. Thyroid, 31(1), 8-11.

Chen, M., Zhou, W., & Xu, W. (2021). Thyroid
function analysis in 50 patients with COVID-
19: a retrospective study. Thyroid, 31(1), 8-11

Lania, A., Sandri, M. T., Cellini, M., Mirani, M.,
Lavezzi, E., & Mazziotti, G. (2020).
Thyrotoxicosis in patients with COVID-19:
the THYRCOV study. European journal of
endocrinology, 183(4), 381-387.

Lerchenmiller, C., Lerchenmueller, M. ], &
Sorenson, O. (2018). Long-term analysis of sex
differences in prestigious authorships in
cardiovascular research supported by the
National Institutes of Health. Circulation,
137(8), 880-882.

https://medscireview.net

| Mugheri et al., 2025 |

Page 152


https://medscireview.net/

The Research of Medical Science Review

ISSN: 3007-1208 & 3007-1216

Volume 3, Issue 8, 2025

Dworakowska, D., Morley, S., Mulholland, N., &
Grossman, A. B. (2021). COVID-19 related
thyroiditis: A novel disease entity? Clinical
endocrinology, 95(3), 369-377.

Taylor, P. N., Albrecht, D., Scholz, A., Gutierrez-Buey,
G., Lazarus, J. H., Dayan, C. M., & Okosieme,
O. E. (2018). Global epidemiology of
hyperthyroidism and hypothyroidism. Nature
Reviews Endocrinology, 14(5), 301-316.

Noor, A. U., Magbool, F., Bhatti, Z. A., & Khan, A.
U. (2020). Epidemiology of CoViDI19
Pandemic: Recovery and mortality ratio
around the globe. Pakistan journal of medical
sciences, 36(COVID19-S4), S79.

Prompetchara, E., Ketloy, C., & Palaga, T. (2020).
Respuestas inmunitarias en COVID-19 y
posibles vacunas: lecciones aprendidas de la
epidemia de SARS y MERS. Asian Pac ]
Allergy Immunol, 38(1), 1-9.

Abid, K., Bari, Y. A,, Younas, M., Tahir Javaid, S., &
Imran, A. (2020). Progress of COVID-19
Epidemic in Pakistan. Asia Pacific Journal of
Public Health, 32(4), 154-156.

Bellastella, G., Maiorino, M., & Esposito, K. (2020).
Endocrine complications of COVID-19: what
happens to the thyroid and adrenal glands?
Journal of Endocrinological Investigation,
43(8), 1169-1170.

Brancatella, A., Ricci, D., Viola, N., Sgro, D., Santini,
F., & Latrofa, F. (2020). Subacute thyroiditis
after Sars-COV-2 infection. The Journal of
Clinical Endocrinology &  Metabolism,
105(7), 2367-2370.

Wang, W., Su, X., Ding, Y., Fan, W., Zhou, W., Su,
J., Chen, Z., Zhao, H., Xu, K., & Ni, Q. (2021).
Thyroid function abnormalities in COVID-19
patients. Frontiers in endocrinology, 11,
623792.

Leow, M. K. S, Kwek, D. S. K., Ng, A. W. K., Ong, K.
C., Kaw, G. J. L., & Lee, L. S. U. (2005).
Hypocortisolism in survivors of severe acute
respiratory  syndrome  (SARS).  Clinical
endocrinology, 63(2), 197-202.

Lee S, Farwell AP. Euthyroid Sick Syndrome. Compr
Physiol. 2016 Mar 15; 6(2):1071-80.
https://doi. org/10.1002/cphy.c150017
PMID: 27065175

Zou R, Wu C, Zhang S, Wang G, Zhang Q, Yu B,
Euthyroid Sick Syndrome in Patients With
COVID-19. Front Endocrinol (Lausanne).
2020 Oct 7 11:566439.
https://doi.org/10.3389/fend0.2020. 566439
PMID: 33117282

Schwarz Y, Percik R, Oberman B, Yaffe D,
Zimlichman E, Tirosh A. Sick Euthyroid
Syndrome on Presentation of Patients With
COVID-19: A Potential Marker for Disease
Severity. Endocr Pract. 2021 Feb; 27(2):101-
109.
https://doi.org/10.1016/j.eprac.2021.01.001
PMID: 33551316.

https://medscireview.net

| Mugheri et al., 2025 |

Page 153


https://medscireview.net/

