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Thyroid Function Test in COVID-19 Patients: A Cross-Sectional
Study in a Tertiary Care Hospital
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Context: There is scarcity of data on thyroid function abnormality in COVID-19 patients in world literature. Aims: The objective of this
study was to assess thyroid function tests in hospitalized patients of COVID-19. Settings and Design: Sixty (60) patients with COVID-19
detected by RT-PCR admitted in General Medicine isolation ward and COVID block of a tertiary care teaching hospital were selected by
semi-purposive sampling. Materials and Methods: These patients were assessed for thyroid function tests, including total T3, free T3, total
T4, free T4, TSH and anti-TPO antibody along with other baseline investigations. Patients with pre-existing thyroid-related ailments, those on
levothyroxine or anti-thyroid drugs or other drugs known to interfere with the results were excluded. Results: There were 43.3% patients in
mild, 26.7% in moderate, and 30% in severe category, according to local COVID-19 severity classification protocol. 35% patients had one or
more abnormality in the thyroid function, low TSH being the most common (18.33%). 9.1% patients had characteristic pattern of thyroiditis.
In most of the others thyroid function did not match any typical pattern. There was no significant difference in any of the parameters of the
thyroid function test between mild, moderate, and severe groups. Conclusion: Thyroid function may be abnormal in all categories of patients
during COVID-19 infection, even in absence of pre-existing thyroid ailments. Although low TSH is the commonest abnormality and typical
pattern of thyroiditis can be seen in a subsection of patients, in majority of the patients, thyroid function abnormality does not follow any
characteristic pattern and likely represents a combination of thyroiditis and sick euthyroid syndrome in different points of its spectrum.
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in a tertiary care teaching hospital. We also aimed to look
at whether any specific pattern of thyroid dysfunction in
COVID-19 patients can be established.

INTRODUCTION

COVID-19, a disease caused by SARS-CoV-2 infection,
has affected more than 36 million people worldwide and
has been described, quite aptly, as “pandemic” by the World

Health Organization (WHO).I! Although predominantly a MareriaLs aND METHODS

respiratory pathogen, the virus may also alter the functions
of other organs of the body, for example, the heart,
kidneys,?! etc. Alteration of the thyroid gland function
in COVID-19 has also been described, although data is
limited. Whether the abnormalities of thyroid function
associated with COVID-19 can be explained with that due
to Sick Euthyroid Syndrome has also remained elusive. This
scarcity of data and in the face of rapidly changing scenario
has also been acknowledged in recommendations by the
professional bodies.[*’! With this background, our aim of the
study was to formally assess the thyroid function in patients
with COVID-19 admitted with varying degree of severity
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Methodology

The present work was a single-centre, hospital-based study,
conducted in a tertiary care teaching hospital between August 1
and September 30, 2020 (2 months). The project was approved
by the Institutional Ethical Committee. During the course of the
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study, the status of the hospital changed from Level 2 (eligible
to treat symptomatic patients with suspicion of COVID-19,
but after confirmation of the diagnosis, the patients are to
be transferred to Designated COVID Care Centre) to Level
4 (eligible to treat seriously symptomatic patients suffering
from COVID-19). The sample size was sixty (60). Patients
admitted in General Medicine isolation ward and subsequently
diagnosed as COVID-19 by reverse transcriptase-polymerase
chain reaction (RT-PCR) from oral and nasopharyngeal swab,
and patients admitted directly to COVID block after diagnosis
were selected by semi-purposive sampling. A “confirmed case”
was defined as “A person with laboratory confirmation of
COVID-19 infection by RT-PCR, irrespective of clinical signs
and symptoms.” Written, informed consent was taken from all
of the patients. The blood samples were drawn at admission,
before starting definitive treatment and were tested at our
central laboratory and department of Biochemistry. “Mild
disease” was defined as fever with malaise or mild cough,
but no shortness of breath. “Moderate disease” was defined in
adults as presence of dyspnoea with respiratory rate more than
24/min or SpO2 between 90 and 94% in room air, pneumonia
not fulfilling the criteria of “severe” disease, or presence of
altered liver or renal function tests. Severe disease was defined
as presence of severe dyspnoea with respiratory rate more
than 30/min or SpO2 less than 90% in room air, presence of
ARDS, severe sepsis or septic shock.[%” Total T3, Free T3,
Total T4, Free T4, TSH, anti-TPO antibody and Ferritin were
tested by chemiluminescent detection in ADVIA Centaur XP
immunoassay systems, Siemens-healthineers, Germany. The
ADVIA Centaur TSH3-Ultra assay is a third-generation assay
that employs anti-FITC monoclonal antibody covalently bound
to paramagnetic particles, an FITC labeled anti-TSH capture
mADb, a tracer consisting of acridium ester, an anti-TSH mAb
conjugated to bovine serum albumin for Chemiluminescent
detection. The reference interval for TSH in Adult population
is 0.35-4.6 wWlU/ml. Analytical measuring range of serum
TSH concentrations from 0.008 to 150 pIU/ml. Coefficient of
variation for TSH is 1.3. Internal Quality Control lies within+ 1
SD & Bio-Rad EQAS Z-score is <1.0. Serum Free T4 was
detected by a competitive immunoassay in CLIA platform
where reference interval is 0.89-1.80 ng/dl and overall CV
is 4.16%. Daily Internal Quality Control & External Quality
Assurance Schemes are within acceptable limit. Serum FT3 is
also by competitive immunoassay in CLIA platform, CV% is
4.05, reference interval is 2.3-4.2 pg/ml. Reference range of T4
is 4.6-11.5 pg/dl & T3 is 0.81-1.87 ng/ml and CV% 5.55 and
3.44, respectively. Serum Ferritin was estimated by two-site
immunoassay using direct chemiluminometric technology in
the above-mentioned instrument. Reference intervals are in
adult male 28-397 ng/dl & in adult female 5-159 ng/dl. CV%
of the assay is 3.7. D-dimer was tested from citrated plasma
in Stago-STA Compact Max Coagulometer, Diagnostica
Stago, USA. Reference Interval for D-dimer <0.50 ug/ml for
healthy subjects. Precision in CV% being 7.3 and no hook
effect is detected upto 500 ug/ml. INCLUSION CRITERIA:
Confirmed cases of COVID 19 (RT-PCR) patients admitted

in General Medicine isolation ward, and COVID block aged
18 years or older. EXCLUSION CRITERIA: Known patients
of thyroid disorder and on thyroxin or anti-thyroid drugs,
patients on drugs known to cause abnormality in thyroid
function, for example, Amiodarone, Lithium, glucocorticoids
or had received radioiodine in the last 6 months, patients who
had received glucocorticoids prior to coming to our hospital,
HIV infected patients, diagnosed patients with acute or chronic
liver disease, known diabetic patients and on anti-diabetic
medications.

Statistical analysis

Data was entered in Microsoft excel spread sheet and analyzed
using RStudio Version 1.3.1056. As most of the data was
not normally distributed, the total number (proportions) of
categorical variables and median (first quarter, third quarter)
of the continuous variables were used. Kruskal--Wallis and
ANOVA test were used to determine the difference among
more than three groups. Freeman Halton’s extension of
Fisher’s test was used for the categorical variables instead of
Chi-square test since the expected frequencies were less than
5. Differences were considered statistically significant when
the P value was <0.05.

ResuLts

Among 60 patients, there were 26 patients (43.3%) in
mild group, 16 patients (26.7%) in moderate group, and
18 patients (30%) in severe group. Of the total 60 patients,
21 patients (35%) showed one or more abnormality in thyroid
function. The commonest abnormality in thyroid function test
was low TSH, found in 11 patients (18.33%). The distribution
of altered thyroid function parameters is given in Table 1.
Among the eleven (11) patients with low TSH values, one
pt (9.1%) had elevated total and free T3 and T4 values,
a pattern typically suggestive of thyroiditis. Another two
patients had elevated total T4 only with freeT4, total T3, and
freeT3 remaining within normal range. When we tried to look
at whether there is any association with alteration of any of
the thyroid function parameter with severity of the disease,
it was established with freeT4 only (P = 0.009) [Table 2].
To decipher whether there was any difference between any
of the parameters of thyroid function test among the mild,
moderate, and severe patient groups, we used ANOVA for
total T4, as the data was normally distributed and Kruskal-
Wallis for the rest. However, none of the parameters differed
significantly among the three groups [Table 3]. Figure 1
shows a Kernel Density estimation of distribution of different
thyroid function parameter values among mild, moderate, and
severe group of patients. Nine (9) out of sixty (60) patients,
that is, 15% were anti-TPO antibody positive. There was
no significant difference in d-dimer (0.6 mcg/ml and 0.62
mcg/ml, P = 0.64) or ferritin (154.2 ng/dl and 182.4 ng/
dl, P = 0.55) values between mild and moderate group of
COVID-19 patients [Table 4].
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Figure 1: Kernel Density estimation of distribution of different thyroid function parameter values among mild, moderate and severe group of patients

Table 1: Distribution of different thyroid function test values in three groups (elevated, normal, low) along with their

percentage within brackets. n=60

Levels TSH Free T3 Total T3 Free T4 Total T4
(0.35-4.6 mlU/mlI) (2.3-4.2 pg/ml) (0.81-1.87 ng/ml) (0.89-1.8 ng/dl) (4.6-11.5 meg/dl)
Elevated 2 (3.33%) 2 (3.33%) 4 (6.67%) 1(1.67%) 6 (10%)
Normal 47 (78.33%) 55 (91.67%) 54 (90%) 54 (90%) 53 (88.33%)
Low 11 (18.33%) 3 (5%) 2 (3.33%) 5(8.33%) 1(1.67%)

Table 2: Distribution of freeT4 values in three

groups (elevated, normal, low) according to disease
severity of COVID-19. n=60. Statistical significance was
carried out using Freeman-Halton extension of Fisher’s
exact test

Free T4 (ng/dl) Mild Moderate Severe P
Elevated 0 (0.0%) 0 (0.0%) 1(100.0%)  0.009
Normal 26 (48.1%) 15 (27.8%) 13 (24.1%)

Low 0 (0.0%) 1(20.0%) 4 (80.0%)
Discussion

This study was conceived in second half of July 2020, because
of lack of properly conducted, published background data
then. We excluded diagnosed patients of acute liver disease,
as it is associated with an initial rise in Total T3 and T4
levels, these levels become subnormal with progression to
liver failure. Similarly, we excluded diagnosed patients with
HIV as it also causes alteration of thyroid function. In early
stage of HIV infection, T3 and T4 levels rise, although there
is weight loss. T3 levels fall with progression to AIDS but
TSH usually remains normal. We excluded patients with
known diabetes as we also wanted to assess abnormalities of

glycemia in hospitalized patients with COVID-19. The data on
abnormalities of thyroid function only are being presented here.

Any acute, severe illness can cause abnormalities of circulating
TSH or thyroid hormone levels in absence of underlying
thyroid disease, a condition known as Sick Euthyroid
Syndrome (SES). The most common pattern of SES, as is
known, is decrease in total and unbound T3 levels (low T3
syndrome). Very sick person may exhibit a dramatic fall in
total T4 and T3 levels (low T4 syndrome) and subnormal
TSH is seen in 10% of and increased TSH is observed in
5% patients.® In our study, among the eleven (11) patients
with low TSH, eight (8) did not have any other abnormality
accompanying. So, this pattern cannot be completely explained
by sick euthyroid syndrome.

Thyroid function was shown to be significantly altered in many
patients with the Severe Acute Respiratory Syndrome (SARS)
that had affected more than 8,000 patients over many countries
of Asia and rest of the world in 2002-2003.! The major
alteration was decrease in T3 and T4 in many patients. An
association with severity of disease with magnitude of decline
in T3 and T4 was also described. A histological study of thyroid
gland of patients with SARS showed extensive injury to the
thyroid follicular cells as well as the parafollicular cells.['”

534

Indian Journal of Endocrinology and Metabolism |

Volume 24 | Issue 6 | November-December 2020 -




Sen, et al.: Thyroid function in COVID-19

Table 3: Comparison of TSH, freeT4, total T4, freeT3, total T3 in mild, moderate and severe group of COVID-19 patients.
The median and interquartile range (IQR) values were used for continuous variables. Statistical significance test was
carried out using Kruskal-Wallis test for all except for Total T4 for which ANOVA was used

TSH Free T4 Total T4 Free T3 Total T3
Mild (n=26) 1[0.7,1.175] 1.3[1.2,1.475] 9.05[8.5,10.1] 2.9[2.8,3.275] 1.215[1.1,1.347]
Moderate (7=16) 1[0.375,1.575] 1.2[1.1,1.4] 8.75[8.15,9.825] 2.8[2.575,3.1] 1.05[0.935,1.25]
Severe (n=18) 1.95[0.625,2.875] 1.35[1.1,1.5] 9.05[7.675,11.2] 2.9[2.625,3.25] 1.135[0.9725,1.245]
P 0.098 0.507 0.534 0.413 0.258

Table 4: Median and interquartile range (IQR) of D-Dimer
and Ferritin levels with corresponding P values. n=19.
Kruskal Wallis test was used for significance

Severity D-Dimer (mcg/ml) Ferritin (ng/dl)
Mild 0.60 (0.44, 1.08) 154.20 (58.62, 334.82)
Moderate 0.62 (0.44, 2.06) 182.40 (56.25, 210.35)
P 0.6419 0.5541

The novel coronavirus or the SARS-CoV-2 that is responsible
for the current pandemic, although belong to the same
family of Coronaviridae, has got differences in the clinical
spectrum from the previous ones like SARS and MERS.
To our knowledge, there is only one published study which
had formally assessed the thyroid function abnormalities
seen in hospitalized patients with COVID-19 prospectively,
prior to this publication.!'!] In that study, about 15% patients,
all admitted in critical care setting, had thyroid function
abnormalities suggestive of thyrotoxicosis with low TSH
and normal or slightly elevated thyroxine levels. There is
another retrospective analysis of 50 patients and a comparison
with healthy volunteers, which had shown decreased TSH
in about 58% patients with COVID-19. The same study
has also reported an inverse correlation of TSH and total
T3 values with severity of COVID-19.!'2! There is also a
case report showing features of subacute thyroiditis in an
18-year-old woman with COVID-19.["! Our study nearly
corroborates with the Italian study in that the commonest
abnormality, low TSH was found in 18.8% patients. Of
these, one patient (9.1%) had elevated total and free T3
and T4 values, typical of thyroiditis. Other two patients
had elevated total T4 only, in the rest eight, low TSH was
the sole abnormality. So, although a form of thyrotoxicosis
was evident in these patients, no hard pattern of thyroid
dysfunction could be established in most of the patients. It
might be because of a coexistence of subacute thyroiditis
and sick-euthyroid syndrome giving rise to a mixed pattern.
Fifteen percent (15%) of our patients were anti-TPO antibody
positive. This means there was no higher prevalence of thyroid
autoimmunity in our COVID-19 patients, as it is known that
anti-TPO antibody can be present in general population in
8--27%.1"" This is also an important observation as there has
always been a concern whether individuals having thyroid
autoimmunity are more likely to be affected by COVID-19
with lack of convincing data to answer.

On our assay of D-dimer and ferritin, no significant difference
was found between mild and moderate group of patients. We
do recognize, however, that these were done in very small
patient population due to logistic issues and we do not have
data for severe group of patients.

This is one of the initial studies of formal thyroid function
assessment in COVID-19 in the world and the first from this
country. Our study included patients from different clinical
scenarios namely mild, moderate, and severe depending upon
the local classification protocol. The relatively small sample
size is one of the limitations of our study. Other limitations
are possibility of selection bias because of this being a tertiary
care referral hospital and lack of complete data of all of our
patients, especially in the initial days of sampling because we
had to transfer the patients to other hospital as per government
regulations. This has specifically led to the low number of
d-dimer and ferritin values.

ConcLusION

Some form of alteration of thyroid function is seen in about
one third of patients during COVID-19 irrespective of severity
of the disease. Low TSH is the most common abnormality
seen in 18.3% of patients. It is mostly seen in isolation, but
may also be associated with elevated total and/or free T3 or
T4 suggestive of subacute thyroiditis. Although a typical
pattern is often not found, the overall picture likely represents
a combination of thyroiditis and sick euthyroid syndrome in
different points of its spectrum. Thyroid autoimmunity is not
more common among COVID-19 patients than that found in
general population.
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