
10:11 1455–1462A Dutta et al. Thyroid function in COVID-19 
patients

RESEARCH

Low FT3 is an independent marker of disease 
severity in patients hospitalized for COVID-19
Aditya Dutta1, Ganesh Jevalikar1, Rutuja Sharma1, Khalid J Farooqui1, Shama Mahendru1, Arun Dewan2, 
Sandeep Bhudiraja2 and Ambrish Mithal1

1Institute of Endocrinology and Diabetes, Max Healthcare, Saket, New Delhi, India
2Institute of Internal Medicine, Max Healthcare, Saket, New Delhi, India

Correspondence should be addressed to A Dutta: addiedutta05@gmail.com

Abstract

Aim: To study the prevalence of thyroid dysfunction and its association with disease 
severity in hospitalized patients of coronavirus disease-19 (COVID-19).
Methods: In this retrospective cohort study, thyroid function tests (TFT) of 236 
hospitalized patients of COVID-19 along with demographic, comorbid, clinical, 
biochemical and disease severity records were analysed. Patients were divided into 
previous euthyroid or hypothyroid status to observe the effect of prior hypothyroidism 
on the severity of COVID-19.
Results: TFT abnormalities were common. Low free T3 (FT3), high thyroid-stimulating 
hormone (TSH) and low TSH were seen in 56 (23.7%), 15 (6.4%) and 9 (3.8%) patients, 
respectively. The median levels of TSH (2.06 vs 1.26 mIU/mL, P = 0.001) and FT3 (2.94 vs 
2.47 pg/mL, P < 0.001) were significantly lower in severe disease. Previous hypothyroid 
status (n = 43) was associated with older age, higher frequency of comorbidities, higher 
FT4 and lower FT3. TFT did not correlate with markers of inflammation (except lactate 
dehydrogenase); however, FT3 and TSH negatively correlated with outcome severity 
score and duration of hospital stay. Cox regression analysis showed that low FT3 was 
associated with severe COVID-19 (P = 0.032, HR 0.302; CI 0.101–0.904), irrespective of 
prior hypothyroidism.
Conclusions: Functional thyroid abnormalities (low FT3 and low TSH) are frequently seen 
in hospitalized patients of COVID-19. Although these abnormalities did not correlate 
with markers of inflammation, this study shows that low FT3 at admission independently 
predicts the severity of COVID-19.

Introduction

Severe acute respiratory syndrome coronavirus 2  
(SARS-CoV-2)-induced coronavirus disease-19 (COVID-19)  
pandemic continues to affect the world. Although  
SARS-CoV-2 results primarily in an acute respiratory illness, 
its direct and indirect effects (due to pro-inflammatory 
cytokine storm) on several endocrine organs and their 
axes have been elucidated (1, 2, 3). Hypothalamic–
pituitary–thyroid (HPT) axis is an essential endocrine 
axis that regulates energy expenditure and homeostasis.  

Recent studies, reviews and epidemiological data have shed 
light on the involvement of HPT axis and thyroid gland 
in COVID-19 (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11). The changes 
in HPT axis associated with COVID-19 include impaired 
thyroid-stimulating hormone (TSH) secretion, decreased 
T3 and T4 (non-thyroidal illness; NTI), decreased activity of 
deiodinases and thyrotoxicosis (10). The pathophysiology 
behind these changes has been explained by the cytokine 
storm associated with COVID-19 (low TSH, NTI) and direct 
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thyroid-follicular apoptosis causing destructive thyroiditis 
(thyrotoxicosis). SARS-CoV-2 may gain entrance to 
the endocrine organs (including thyroid gland) using 
angiotensin-converting enzyme 2 (ACE2) receptor, thereby 
directly afflicting the endocrine system (12).

Hypothyroidism is a common comorbidity seen in 
patients hospitalized with COVID-19 (13). Prior history of 
thyroid disorders and the risk of COVID-19 severity and 
progression is a contentious topic. While a clinical study 
and another meta-analysis have demonstrated enhanced 
risk of severe infection (14, 15), two large cohort studies 
have ruled out worse prognosis of COVID-19 in patients 
with pre-existing thyroid disorders (16, 17).

Despite the knowledge gained over the past year, 
there is dearth of data showing a clinical association 
of detrimental effects of thyroid-axis dysfunction and 
previous hypothyroid status on the inflammatory markers, 
disease severity and outcomes in patients hospitalized 
for COVID-19. In this retrospective single-centre study, 
we compiled the baseline parameters including thyroid 
function tests (TFT) and comorbidities (including previous 
hypothyroid status) in consecutive hospitalized Indian 
patients and studied their association with inflammatory 
markers, severity and mortality of COVID-19.

Materials and methods

Study design

This is a retrospective, single-centre, cohort study carried 
out at a tertiary care, designated as COVID-19 treatment 
centre, situated in New Delhi, India. Hospitalized patients 
were enrolled from July 9, 2020, to August 8, 2020, and were 
observed till the time of discharge or death while in the 
hospital. The study was approved by the Max Healthcare 
Ethics Committee, New Delhi, India. A waiver of consent 
was sought because retrospective patient data were used, 
and the study protocol did not affect the treatment 
protocol or patient identity in any way.

Participants

The data of this study are derived from our previously 
published prospective cohort of 420 hospitalized patients 
of COVID-19 (18). A total of 236 patients whose TFT were 
available were included. These included consecutive 
patients hospitalized with COVID-19 infection proven 
positive by nasal and/or nasopharyngeal swab for  
SARS-CoV-2 by RT-PCR method. Asymptomatic patients 
were not hospitalized, except in 13 cases where the patient 

was either a healthcare worker or home isolation was  
not possible.

Measurements

Clinical data were collected from the electronic medical 
records including age, sex, presence of comorbidities, 
presenting symptoms, duration of symptoms, 
anthropometry, blood pressure, baseline oxygen saturation 
(SpO2), results of laboratory evaluation and treatment 
received. All patients were assigned a severity score based 
on the World Health Organization (WHO) ordinal scale 
for clinical improvement (OSCI) at hospital admission 
(baseline) and the highest score during the hospital stay 
(outcome). Based on the outcome OSCI scores, patients 
were classified as hospitalized mild disease (3, no oxygen 
therapy and 4, oxygen by mask or nasal prongs) and 
hospitalized severe disease (5, non-invasive ventilation 
or high-flow oxygen; 6, intubation and mechanical 
ventilation; 7, ventilation plus other organ support like 
inotropes/renal replacement therapy (RRT)/extracorporeal 
membrane oxygenation; and 8, death). All patients had 
a blood sampling done at admission to determine TSH 
(normal: 0.35–5.6 mIU/mL), free T4 (FT4; normal: 0.58–1.64  
ng/dL) and free T3 (FT3; normal: 2.6–4.8 pg/mL) in 
addition to the standard COVID-19 protocol which 
included assessment of inflammatory markers, C-reactive 
protein (CRP), interleukin-6 (IL-6), D-dimer, ferritin 
and lactate dehydrogenase (LDH). The levels of TSH, FT4 
and FT3 were determined using chemiluminescence 
immunoassay (Beckman Coulter Unicel DxI 800 system). 
TFT was performed only once at baseline.

Objectives

There were two primary objectives. First is to evaluate 
hospitalized patients of COVID-19 for the presence and 
prevalence of thyroid dysfunction, and second is to assess 
the association of baseline TFT with severity and mortality 
outcome of COVID-19. Secondary objectives were to 
identify differences in clinical, biochemical and outcome 
parameters of patients with previous hypothyroid and 
euthyroid status; to study the correlation between TFT and 
markers of inflammation, disease severity and the duration 
of hospital stay; and to establish the effect of previous 
hypothyroid status on disease severity.

Statistical analysis

Statistical analysis was performed using IBM SPSS 
statistics software version 23.0 (IBM Corp). Normality of 
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continuous variables was analysed using Kolmogorov–
Smirnov test. Categorical variables were presented 
as frequency and percentage, whereas continuous 
variables were presented as median and range. Chi-
square test was used to compare differences between 
categorical variables, and Mann–Whitney U test was 
used to compare continuous variables. Spearman’s 
rho was used to study the correlation of TFTs with 
inflammatory markers and outcome severity score. A 
Cox regression hazard model (using duration of hospital 
stay as the time-dependent variable) was analysed to 
study the effect of TFT and other baseline parameters  
found to be different between hypothyroid and euthyroid 
individuals on severity of COVID-19. A P value <0.05 was 
considered statistically significant.

Results

Baseline patient characteristics and overall 
outcomes of COVID‐19 infection

A total of 236 patients (77 females, 159 males) were 
included with a median age of 54 years (15–91). 
Anthropometry was available for 75 patients, and the 
median BMI was 27.7 kg/m2 (15.7–46.4). At least one 
comorbid condition was present in 164 (69.5%) patients. 
Comorbid conditions included diabetes (119, 50.4%), 
hypertension (102, 43.2%), hypothyroidism (43, 18.2%), 
coronary artery disease (CAD) (19, 8%), respiratory disease 
(15, 6.4%), cancer (8, 3.4%) and chronic kidney disease 
(CKD) (6, 2.5%). The majority of patients (223, 94.5%) 
were symptomatic cases with a median symptom duration 
of 5 days (1–20). At baseline, a total of 222 (94.1%) patients 
had mild disease (no oxygen requirement in 181 and low-
flow oxygen requirement in 41), whereas 14 (5.9%) patients 
had severe disease (high-flow oxygen in 13 and intubation 
in 1). One hundred fifty (63.6%) patients received 
steroids in doses ranging from methylprednisolone (or 
equivalent) 40 mg once to 60 mg thrice daily. During the 
hospital stay, 36 (15.3%) patients had severe outcomes, 
including mortality in 11 (4.7%), intubation in 3 (1.3%), 
and high-flow oxygen/non-invasive ventilation in 22 
(9.3%) patients. A total of 143 (60.6%) patients did not 
require any supplemental oxygen and 57 (24.2%) required 
low-flow oxygen. Admission to intensive care unit (ICU), 
inotropic support, and RRT was required 40 (16.9%), 13 
(5.5%) and 4 (1.7%) patients each. The median duration 
of hospital stay was 8 days (1–44). Median duration of ICU 
stay was 9 days (1–34).

TFT in the study population

The median TSH, FT4 and FT3 levels were 1.9 mIU/mL  
(0.04–39.15), 0.99 ng/dL (0.57–1.7) and 2.86 pg/mL  
(1.81–4.27), respectively. A total of 15 (6.4%) patients had 
TSH more than the upper limit of normal; however, only 6 
patients had a TSH >10 mIU/mL. Low TSH was seen in nine 
(3.8%) patients. Most patients (234, 99.6%) were clinically 
and biochemically euthyroid with FT4 levels in the normal 
range. FT3 levels were the most variable amongst TFT. Fifty-
six (23.7%) patients had low FT3 suggestive of NTI, which 
was the most common abnormality. At admission, the 
median levels of TSH (2.06 vs 1.26 mIU/mL, P = 0.001) and 
FT3 (2.94 vs 2.47 pg/mL, P < 0.001) were significantly lower 
in severe disease as compared to mild disease (Table 1).

Comparison of euthyroid and hypothyroid patients

Previously, hypothyroid patients were significantly older 
(63 vs 53 years, P = 0.002), had a greater percentage of 
comorbidities including hypertension (65.1 vs 38.3%,  
P= 0.001) and CKD (9.3 vs 1%, P = 0.002) and lower median 
SpO2 (96 vs 97%, P = 0.006) at presentation than euthyroid 
patients (Table 2). Other demographic parameters such 
as sex distribution, duration of symptoms, symptomatic 
cases and baseline OSCI were similar across the two groups. 
Except ferritin, which was higher in the hypothyroid 
patients (206.1 vs 143.5 ng/mL, P = 0.032), there was no 
intergroup differences in markers of inflammation (CRP, 
IL-6, D-dimer and LDH). Baseline TFT differed significantly 
across the two groups. While FT3 was significantly lower 
(2.67 vs 2.96 pg/mL, P = 0.006) in the hypothyroid group, 
FT4 was significantly lower (0.97 vs 1.12 ng/dL, P = 0.017) 
in the euthyroid group and TSH was similar among the two 
groups. Except for the increased requirement of ICU (27.9 vs 
14.5%, P = 0.034) in the hypothyroid group, there were no 
differences in clinical outcomes/severity of the two groups 
with regard to outcome OSCI scores, the proportion of 
severe cases, mortality, oxygen administration, inotropic 
support and RRT.

To evaluate the impact of confounding factors 
(age and comorbidities) on COVID-19, a sub-group 
analysis (euthyroid/hypothyroid patients; n = 148/24) 

Table 1 Comparison of TFT parameters based on severity.

Severity Mild (n = 200) Severe (n = 36) P value

TSH (mIU/mL) 2.06 (0.04–39.15) 1.26 (0.07–35.49) 0.001
Free T4 (ng/dL) 0.98 (0.58–1.7) 1.12 (0.57–1.65) 0.08
Free T3 (pg/mL) 2.94 (1.73–4.27) 2.47 (1.61–3.96) <0.001

TFT, thyroid function tests; TSH, thyroid-stimulating hormone.
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was performed after excluding 64 elderly patients (≥65 
years). Some of the previous associations remained, 
while others were lost. Hypothyroid patients had more 
frequent comorbidities (overall and specifically, respiratory 
and CKD) than euthyroid patients. However, now the 

prevalence of hypertension was similar across the sub-
groups. Age, sex distribution, duration of symptoms, 
symptomatic cases, baseline severity score and markers 
of inflammation were similar across the sub-groups. 
SpO2 at presentation was significantly lower (P = 0.016) 

Table 2 Comparison (baseline and in-hospital stay) of previous euthyroid and previous hypothyroid groups.

Characteristics Previously euthyroid (n = 193) Previously hypothyroid (n = 43) P value

Age (years; n = 236) 53 (15–89) 63 (31–91) 0.002
Female sex 58 (40.6%) 19 (44.2%) 0.074
BMI (kg/m2; n = 75) 27.7 (15.7–46.4) 27.8 (23.5–35.6) 0.601
SBP (mmHg; n = 236) 130 (99–178) 130 (105–180) 0.157
DBP (mmHg; n = 236) 80 (50–100) 80 (60–100) 0.795
Comorbidities (n = 236) 121 (62.7%) 34 (79.1%) 0.041
Diabetes (n = 236) 96 (49.7%) 23 (46.5%) 0.657
Hypertension (n = 236) 74 (38.3%) 28 (65.1%) 0.001
CAD (n = 236) 14 (7.3%) 5 (11.6%) 0.354
Respiratory (n = 236) 12 (6.2%) 3 (6.9%) 0.854
CKD (n = 236) 2 (1%) 4 (9.3%) 0.002
Cancer (n = 236) 7 (3.6%) 1 (2.3%) 0.67
Others (n = 236) 36 (18.7%) 13 (30.2%) 0.09
Symptomatic cases (n = 236) 183 (94.8%) 40 (93%) 0.641
Duration of symptoms (days; n = 215) 5 (1–20) 5 (1–15) 0.967
Baseline SpO2 (%; n = 229) 97 (66–100) 96 (75–99) 0.006
Baseline OSCI (n = 236)
 3.0 151 30
 4.0 31 10 0.614
 5.0 10 3
 7.0 1 0
Hospital stay (n = 236) 8 (2–44) 10 (1–25) 0.084
Outcome OSCI (n = 236)
 3.0 127 23
 4.0 47 10
 5.0 15 7 0.445
 6.0 1 0
 7.0 1 1
 8.0 9 2
Change in severity (n = 236) 48 (24.9%) 13 (30.2%) 0.708
Severe cases (n = 236) 26 (13.5%) 10 (23.3%) 0.107
Oxygen (n = 236) 73 (37.8%) 20 (46.5%) 0.292
Oxygen flow (n = 236)
 Low flow 47 (24.4%) 10 (23.3%) 0.456
 High flow 26 (13.5%) 9 (20.9%)
ICU admission (n = 236) 28 (14.5%) 12 (27.9%) 0.034
ICU days (n = 40) 9.5 (1–34) 8.5 (3–19) 0.590
RRT (n = 236) 3 (1.6%) 1 (2.3%) 0.723
Inotropic support (n = 236) 10 (5.2%) 3 (6.9%) 0.641
Mortality (n = 236) 9 (4.7%) 2 (4.7%) 0.997
CRP (mg/L; n = 228) 6.4 (0.1–288.9) 9 (0.4–254.8) 0.353
IL-6 (pg/mL; n = 198) 12.9 (0–1109) 19.7 (0–1158) 0.061
LDH (U/L; n = 224) 259 (146–826) 255 (129–466) 0.884
D-dimer (ng/mL; n = 233) 144.5 (0–15,057) 176 (0–3888) 0.15
Ferritin (ng/mL, n = 226) 143.5 (3–5317) 206.1 (16.3–7158.4) 0.032
Free T4 (ng/dL; n = 235) 0.97 (0.58–1.70) 1.12 (0.57–1.56) 0.017
Free T3 (pg/mL; n = 236) 2.92 (1.61–4.24) 2.67 (1.64–4.27) 0.006
TSH (mIU/mL; n = 235) 1.83 (0.04–35.49) 2.43 (0.15–39.15) 0.143

CAD, coronary artery disease; CKD, chronic kidney disease; CRP, C-reactive protein; DBP, diastolic blood pressure; ICU, intensive care unit; IL-6, 
interleukin-6; LDH, lactate dehydrogenase; OSCI, ordinal scale for clinical improvement; RRT, renal replacement therapy, SBP, systolic blood pressure; 
SpO2, baseline oxygen saturation; TSH, thyroid-stimulating hormone.

This work is licensed under a Creative Commons 
Attribution-NonCommercial 4.0 International License.https://doi.org/10.1530/EC-21-0362

https://ec.bioscientifica.com © 2021 The authors
Published by Bioscientifica Ltd

https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.1530/EC-21-0362
https://ec.bioscientifica.com


A Dutta et al. Thyroid function in COVID-19 
patients

145910:11

in hypothyroid patients. Although FT3 was lower in 
hypothyroid patients (P = 0.024), the distribution of 
FT4 and TSH was similar between the sub-groups. There 
were no differences in the outcome OSCI, mortality, ICU 
admission, ICU days, oxygen administration, inotropic 
support and RRT between the two sub-groups. However, 
hypothyroid patients were likely to have a longer hospital 
stay (P = 0.05).

Correlation of TFT with inflammatory markers and 
outcome severity scores

We found a weak negative correlation between FT3 and 
LDH (P < 0.001, correlation coefficient (CC): −0.315) and a 
weak positive correlation between FT4 and LDH (P < 0.001, 
CC: 0.31). No correlation could be found between TFT 
(TSH and thyroid hormones) and other markers of 
inflammation (CRP, IL-6, D-dimer and ferritin). Outcome 
OSCI was found to be positively and negatively correlated 
with FT4 (P = 0.001, CC: 0.21) and FT3 (P < 0.001, CC: 
−0.421), respectively (Table 3). The duration of hospital 
stay correlated negatively with both FT3 and TSH.

TSH, thyroid hormones and their association with 
severe COVID-19 and mortality

FT3 was low in 56 patients in this cohort. On considering 
FT3 as a categorical variable (low/normal), low FT3 was 
associated with severe COVID-19 (P < 0.001) and mortality 
(P < 0.001) (Table 4). This association could not be 
shown with FT4 and TSH. A Cox regression analysis was 
done to ascertain the effect of age, comorbidities (prior 
hypertension, CKD and hypothyroidism), baseline SpO2, 
FT4, FT3 on the severity of COVID-19. The regression 
model was significant (P = 0.003). A low FT3 (P = 0.032, HR 
0.302; CI 0.101–0.904) and a low baseline SpO2 (P = 0.003, 
HR 0.93; CI 0.886–0.976) were found to be associated with 

severity of COVID-19, irrespective of previous hypothyroid/
comorbid status (Table 5).

Discussion

In this study comprising 236 hospitalized patients of 
COVID-19, we found that functional thyroid abnormalities 
(low FT3 and low TSH) are common at presentation and 
more prevalent in severe illness. We noted that patients 
with previous hypothyroid status (irrespective of age) 
had frequent comorbidities, lower SpO2, lower FT3 at 
presentation and a longer hospital stay. No association 
could be found between markers of inflammation (except 
LDH) and thyroid hormones or TSH. FT3 was found to 
have inverse correlation with the outcome OSCI. The Cox 
regression model suggested that FT3 is an independent risk 
factor for the severity of COVID-19, irrespective of previous 
hypothyroid status.

The abnormalities of TFT seen in this study included 
NTI (Low FT3; 23.7%), HPT axis suppression (Low TSH; 
3.8%) and high TSH (6.4%). These findings have been 
well documented previously (1, 2, 4, 5, 6, 7, 8, 10). Both 
FT3 and TSH were lower in patients with severe COVID-19  
compared to mild cases. The reasons behind these 
functional abnormalities are as follows. First, the pro-
inflammatory cytokine storm associated with COVID-19  
(or any other critical illness) can result in suppression 
of pituitary TSH production and 5’-deiodinase activity. 
Secondly, the use of pharmacological doses of steroids in 
severe COVID-19 could have had a suppressive effect on 
pituitary TSH secretion and peripheral conversion of T4 
to T3. Thirdly, except one patient, all cases were clinically 
and biochemically euthyroid (normal FT4). Patients with 
elevated TSH (>5.6 mIU/mL) in our study included cases 
with newly diagnosed subclinical/overt hypothyroidism, 
previously partially treated hypothyroidism or recovering 

Table 3 Correlation of TFT parameters with the markers of inflammation and hospital stay.

Parameter
FT3 FT4 TSH

CC P  value CC P  value CC P  value

LDH −0.315 <0.001 0.310 <0.001 −0.163 0.015
IL-6 0.103 0.15 0.021 0.766 0.028 0.698
Ferritin 0.022 0.743 0.046 0.489 0.008 0.907
CRP 0.095 0.154 0.021 0.752 0.011 0.872
D-dimer 0.036 0.586 0.083 0.21 −0.026 0.693
Outcome OSCI −0.421 <0.001 0.21 0.001 −0.12 0.066
Hospital stay −0.351 <0.001 0.063 0.336 −0.138 0.035

CRP, C-reactive protein; FT3, free T3; FT4, free T4; IL-6, interleukin-6; LDH, lactate dehydrogenase; OSCI, ordinal scale for clinical improvement; TFT, 
thyroid function tests.
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TSH of NTI. Unlike previous studies (3, 4, 7), no cases of 
thyrotoxicosis were seen.

Previous hypothyroid status was associated with 
older age, higher frequency of comorbidities, lower 
median SpO2, higher prevalence of ICU admission, higher 
ferritin, higher FT4 and lower FT3. It may be argued 
that patients with hypothyroidism are older and may 
have increased burden of diabetes and cardiovascular 
comorbidities (19, 20). However, even after excluding 
elderly patients (n = 64), previous hypothyroid patients 
had higher frequency of comorbidities and lower baseline 
SpO2. Overall, hypothyroid patients had higher FT4 
than euthyroid counterparts. This is well explained from 
the circumstance that hypothyroid patients were on 
supplemental doses of thyroxine, and it also reaffirms the 
fact that eventually even FT4 levels decrease in NTI.

No correlation could be established between TFT and 
markers of inflammation (CRP, IL-6, D-dimer and ferritin), 
except LDH. The latter correlated positively with FT4 and 
negatively with FT3 and TSH. Our findings are similar to 
those reported earlier (5). Previously, studies have also 
found negative correlation between TSH/FT3 and CRP (2, 
5, 7, 8). Although the clinical implications are uncertain, 
this correlation may represent the bidirectional effect 
(increased inflammation: LDH/CRP, and decreased 
conversion: FT4 → FT3) of the cytokine storm seen 
in COVID-19. Both the WHO outcome OSCI and the 
duration of hospital stay had a negative correlation  
with FT3 and TSH, a result that resonates with  
severe COVID-19.

For COVID-19 infection, low FT3 (NTI) has been 
associated with severe disease in previous studies (1, 2, 
5, 6). Our results showed low FT3 to be associated with 
both severity and mortality in COVID-19. Moreover, 
in the Cox regression analysis, low FT3 was found to 
be an independent predictor of severity of COVID-19, 
irrespective of prior hypothyroid status. From this finding, 
it may be inferred that previous hypothyroid status does 
not affect the progression/severity and that low FT3 can be 
considered as a marker of severe disease in COVID-19.

Conclusion

Functional abnormalities in HPT axis are common in 
hospitalized patients of COVID-19 with low FT3/NTI being 
the most frequent. The occurrence of these abnormalities 
may be attributed to the cytokine storm associated with 
COVID-19. While low FT3 may not correlate with markers 
of inflammation, it does predict the disease severity 
and is associated with mortality in COVID-19. Previous 
hypothyroid status has no bearing on the prognosis  
of COVID-19.

Key messages

Current research questions

1) What are the types of thyroid function abnormalities 
in hospitalized patients of COVID-19?

2) Can thyroid function tests done at baseline predict 
severity of COVID-19?

3) What is the effect of previous hypothyroid status on 
COVID-19 severity?

4) Is there any association between markers of 
inflammation and the TFT in hospitalized patients of 
COVID-19?

Table 4 Abnormal TFT parameters and their association with 
severity of COVID-19.

Parameter Mild disease Severe disease P value

Low FT3 (n = 236) 33 (16.5%) 23 (63.9%) <0.001
Low TSH (n = 235) 5/199 (2.5%) 4/36 (11.1%) 0.033
High TSH (n = 235) 13 (6.5%) 2/36 (5.6%) 0.825

FT3, free T3; TFT, thyroid function tests; TSH, thyroid-stimulating hormone.

Table 5 Results of the Cox regression analysis.

Parameter B Sig Exp(B)
95% CI for Exp(B)

Lower Upper

FT3 −1.199 0.032 0.302 0.101 0.904
FT4 0.297 0.671 1.346 0.341 5.039
SpO2 −0.073 0.003 0.93 0.886 0.976
Age 0.02 0.232 1.021 0.987 1.055
Comorbidities −1.002 0.193 0.367 0.081 1.658
Hypothyroidism 0.208 0.612 1.231 0.552 2.749

FT3, free T3; FT4, free T4; SpO2, baseline oxygen saturation.
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What is already known on the subject?

1) SARS-CoV-2 may gain entrance to the endocrine 
organs (including thyroid gland) using ACE2 receptor, 
thereby directly afflicting the endocrine system.

Main messages

1) Functional thyroid abnormalities (low FT3 and low 
TSH) are frequently seen in hospitalized patients of 
COVID-19.

2) Low FT3 at admission independently predicts severity 
of COVID-19.

3) Previous hypothyroid status has no bearing on the 
prognosis of COVID-19.

4) There is no meaningful association between TFT and 
markers of inflammation.
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