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The SARS-CoV-2 virus has significantly impacted 
certain susceptible populations, leading to higher rates 
of morbidity and mortality, and poorer outcomes for 
various comorbidities (1). The main risk factors for 
severe infection and worse disease outcomes include the 
presence of multiple comorbidities (cardiovascular disease, 
hypertension, diabetes, and chronic respiratory disease), 
male gender, and older age (1). The virus is known to 
utilize the angiotensin-2-converting enzyme (ACE2) and 
transmembrane protease serine 2 (TMPRSS2) to gain entry 
into type II pneumocytes in human lungs (2). Interestingly, 
studies have noted higher levels of ACE2 and TMPRSS2 
expression in the thyroid gland (3). It was recently proposed 
that cleavage of the SARS-CoV-2 spike protein by the 
furin enzyme is key to this process (4). Thyroid hormone 
(T3) may interfere with furin expression in the lungs 
hindering SARS-CoV-2 infectivity (4). However, T3 is 
also an important pro-inflammatory regulator in immune 
response during infections (4). As such, we conducted an 
epidemiological study to evaluate the correlation between 
thyroid disease and COVID-19 infection rates and severity. 

This cross-sectional study used the University of 
California COVID Research Data Set (UC CORDS) (5), 

a HIPAA-limited database of medical records of patients 
tested for COVID-19, to collect thyroid treatment 

independent of  hyper- or hypothyroid diagnosis ; 
including demographics, hospitalizations within 4 weeks 
(+/− 2 weeks) of COVID-19 testing, and fatalities. 
COVID-19 patients were identified as having hyper- or 
hypothyroidism as a comorbidity when the medical history 
in the medical record mentioned either “hypothyroidism” 
(ICD-10 code E01.0, E03.1, E03.2, E03.9, E89.0, E06.3) 
or “hyperthyroidism” (ICD-10 code E05.30, E05.00, 
P72.1, E05.21, E05.20). These diagnoses were made from 
primary care providers, endocrinologists, and/or hospital-
based medicine teams. Chi-squared tests were used for 
statistical analysis. 

A total of 176,118 patients had COVID-19 tests 
between March and August 2020, with a 3.87% positive 
test rate (Table 1). A total of 1,504 hyperthyroid patients 
tested for COVID-19 had a 3.39% (n=51) infection 
rate, with no significant difference compared to those 
without hyperthyroidism (P=0.3300). This observation 
remained true when analyzing hyperthyroid men and 
women separately (P=0.4922, P=0.1971, respectively). 
Hospitalization rates were similar for patients with 
hyperthyroidism compared to those without (P=0.4652), 
and there were no difference in fatalities after positive 
COVID-19 test (P=0.6590).

A total of 11,375 hypothyroid patients were tested 
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for COVID-19, with a significantly lower infection rate 
(2.9%, n=330) compared to those without hypothyroidism 
(P<0.00001), which held true when separately analyzing 
hypothyroid men (3.32%, P=0.0101) and women (2.75%, 
P=0.00002). Furthermore, there was no significant 
difference in hospitalization rate (P=0.4405). However, 
when analyzing genders separately, hypothyroid men 
(2.61%, P<0.00001) had a significantly lower rate of 
hospitalization, while hypothyroid women (7.9%, 
P<0.00001) had an increased rate (Table 1). There were no 
differences in fatalities after testing positive for COVID-19 
for hypothyroid patients compared to those without 
(P=0.8263).

In  th i s  UC CORDS dataset ,  both  hyper-  and 
hypothyroid patients did not have increased risk of 
COVID-19 infection, hospitalizations, or fatalities. 
Our findings suggest epidemiologic evidence of an 
association between hypothyroidism and reduced SARS-
CoV-2 infectivity. Although we hypothesized that T3 is 
associated with SARS-CoV-2 infectivity through furin 
expression, our study showed a lower rate of infection for 
hypothyroid patients. This may be explained by lung tissue 
T3 activation through type 2 iodothyronine deiodinase (6) 
likely influencing inflammation, rather than being furin 
dependent. Also, inhaled liothyronine can inhibit lung 
fibrosis in rats, and there are currently clinical trials for 
liothyronine as treatment for acute respiratory distress 
syndrome, including patients with COVID-19 (7). This 
study was a retrospective study using data collected from 
the UC CORDS database of ambulatory and hospitalized 
COVID-19 patients. A limitation of this study is that 
our study population consisted solely of patients within 
a California-based population; therefore, limiting the 
generalizability of our results. Furthermore, we were 
unable to collect data for covariates, comorbidities, or 
whether patients were on thyroid hormone replacement 
therapy. Other study limitations include use of deidentified, 
tertiary center data, lack of clinical details, and rapidly 
changing testing criteria and availability. Future research 
to understand the mechanisms underlying enhanced 
COVID-19 susceptibility and disease severity for thyroid 
dysfunction will be fundamental to developing new 
therapies for populations at risk through large scale clinical 
trials.
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