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Possible role of hypothyroidism in the prognosis of COVID-19
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In patients with COVID-19, certain medical conditions could result in poorer clinical

outcomes. However, the prognostic role of hypothyroidism in COVID-19 is still
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unknown. In the present retrospective study, we estimated the prevalence of hypothy-
roidism in COVID-19 admitted patients in Tehran, Iran. Among 390 COVID-19 admit-
ted patients, 21 hypothyroid cases (5.4%) were found, in which nearly 90% were aged
50 years and older. Regarding the effect of hypothyroidism on COVID-19 mortality,
60 (15.3%) of total patients and 4 (19%) of hypothyroid patients died, and no signifi-

cant difference was found between the two groups.
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In late December 2019, China reported a cluster of cases
with atypical pneumonia which ultimately was diag-
nosed to be a novel coronavirus disease (COVID-19),
caused by the severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2). Owing to rapid spread, on
11 March 2020 the World Health Organization declared
it a pandemic disease. While preparing this paper, over
5.7 million definite cases were identified worldwide and
over 350 000 patients died.'?

COVID-19 patients with certain comorbid medical
conditions, such as diabetes mellitus, hypertension and
cardiovascular diseases are prone to develop severe
infection with poorer clinical outcomes and the ones
with more comorbidities have a worse prognosis.>*
However, the possible role of autoimmune diseases such
as hypothyroidism in COVID-19 remains unknown.

Thyroid hormones modulate the immune system, espe-
cially cellular immunity. The immune system dysregulation
seen in hypothyroidism may increase the risk of infection.
However, after proper hormone replacement therapy, the
immune system restores its normal function.>™®

In this retrospective observational study, we evaluate
the prevalence of hypothyroidism in patients with
COVID-19 and its possible effect on clinical outcomes.
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We reviewed medical records of patients admitted to
Amir-Alam hospital, one of the COVID-19 referral cen-
tres in Tehran, Iran, from 25 February to 7 March 2020.
We included all the definite (confirmed by polymerase
chain reaction) and probable (compatible clinical, labora-
tory and imaging findings) COVID-19 cases in the study.
The demographic and clinical characteristics as well as all
the underlying comorbidities of the patients were
analysed. The continuous data were expressed by the
mean and standard deviation. spss software (spss v22;
spss, Armonk, NY, USA) was used for data analysis.

A total number of 390 patients, including 264 (67.7%)
males and 126 (32.3%) females, was included in the
study. Among the COVID-19 cases, 21 (5.4%) patients
(5 (23.8%) men and 16 (76.2%) women) had a history of
hypothyroidism who received oral levothyroxine
(Table 1). The mean age of patients with hypothyroidism
was 58.1 £ 14.9 years (range 23-86 years).

Out of 390 patients, 76 (19.4%) cases were admitted
to the intensive care unit (ICU) and 60 (15.3%) patients
died. Among patients with hypothyroidism, four (19%)
cases died; one of them had a history of metastatic breast
cancer and another had rheumatoid arthritis receiving
immunosuppressive medication (methotrexate). There
was no significant difference (P = 0.5) between the two
groups regarding mortality. The most common pre-
senting symptoms and signs of COVID-19 in patients
with hypothyroidism were fever, dyspnoea and
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Table 1 Demographic and clinical characteristics of hypothyroid
patients infected by novel coronavirus (Amir-Alam hospital, 25 February
to 7 March 2020)

Characteristic n (%)
Total number of cases 21
Age (years)
<50 3(14.3)
50-<70 14 (66.6)
>70 4(19.0)
Gender
Male 5(23.8)
Female 16 (76.2)
Smoking status
Smoker 0 (0.0)
Non-smoker 21 (100)
Admission site
Ward 15 (71.4)
Intensive care unit 6 (28.6)
Outcome
Cured 17 (81.0)
Death 4(19.0)
Comorbidities
Hypertension 7 (33.3)
Diabetes mellitus 5(23.8)
Ischaemic heart disease 3(14.3)
Chronic renal failure 3(14.3)
Malignancy 2 (9.5
Rheumatoid arthritis 1(4.8)
Symptoms
Fever 14 (66.7)
Shortness of breath 13 (61.9)
Cough 12 (51.7)
Chill 6 (28.6)
Fatigue 5(23.8)
Nausea/vomiting 5(23.8)
Headache 3(14.3)
Myalgia 3(14.3)
Vital signs on admission
Decreased O, saturation 15 (71.4)
Fever 11 (52.4)
Tachycardia 2 (9.5)
Hypotension 1(4.8)

decreased arterial oxygen saturation. The demographic
and clinical characteristics of hypothyroid cases are
shown in Table 1.

Discussion

We found 5.4% of COVID-19 inpatients were hypothy-
roid in our hospital. Approximately 90% of patients were
aged 50 years and older, and over two-thirds were
female. The prevalence of overt hypothyroidism in the
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Iranian general population is estimated to be 2%.” How-
ever, in line with our study, the prevalence of hypothy-
roidism rises to 4.6% with increasing age, particularly in
women.'® Surveys from other countries also showed a
higher prevalence (6%) of overt hypothyroidism in older
ages.®

Although few reports indicated a higher risk of infec-
tions in hypothyroid patients,®” the British Thyroid
Association/Society for Endocrinology (BTA/SFE) states
that controlled hypothyroidism does not significantly
increase the risk or severity of viral infections.'! In 2017,
Journy et al. stated although hypothyroid patients have a
higher mortality rate due to malignancy, cardiovascular
and diabetes mellitus; other causes — including infectious
disease — did not contribute.'? Based on Horisberger
et al’s review, limited evidence suggests autoimmunity
per se does mnot increase the complications of
COVID-19."

In a cohort by Guan et al., the data of 1590 COVID-19
patients were reviewed. They showed the mortality rate
of COVD-19 in patients with chronic obstructive pulmo-
nary disease, diabetes, hypertension, cardiovascular and
cerebrovascular diseases was higher than the general
population (25, 10, 10.4, 13.6 and 20% respectively).*
In the present study, although the mortality rate in
patients with hypothyroidism was approximately 20%,
14 (66.6%) patients had at least one other comorbid
conditions. However, the mortality rate among hypothy-
roid patients did not significantly differ from non-
hypothyroid patients. To the best of our knowledge, this
is the first report to assess the prevalence of hypothy-
roidism in COVID-19 patients. The limitations of our
study were the single-centre design and relatively few
studied populations.

The prevalence of hypothyroidism appears similar in
COVID-19 patients compared to the general population.
While there was no significant difference in COVID-19
mortality in hypothyroid versus other patients on
univariable testing, because of the small numbers we
were unable to assess this using multivariable analysis.
Therefore, multicentre prospective cohort studies on a
larger scale should be considered.

Acknowledgements

The authors thank Mr Nameni (Department of Surgery,
Amir Alam Hospital Complexes, Tehran University of
Medical Sciences, Tehran, Iran) who helped us identity
cases of the study.

1411



References

1 World Health Organization.
Coronavirus Disease (COVID-2019)
Situation Reports [updated 2020 May
29; cited 2020 May 30]. Available from
URL: https://www/who/int/
emergencies/diseases/novel-
coronavirus-2019/situation-reports
Munster VJ, Koopmans M, van
Doremalen N, van Riel D, de Wit E. A
novel coronavirus emerging in China—
key questions for impact assessment. N
Engl J Med 2020; 382: 692-4.

ZhouF, YuT, DuR, Fan G, Liu Y, Liu Z

et al. Clinical course and risk factors for

mortality of adult inpatients with

COVID-19 in Wuhan, China: a

retrospective cohort study. Lancet 2020;

395: 1054-62.

4 W-j G, Liang W-h, Zhao Y, H-r L, Z-s C,
Li Y-m et al. Comorbidity and its impact
on 1590 patients with Covid-19 in
China: a nationwide analysis. Eur Respir
J 2020; 55: 2000547.

[35]

w

1412

v

~

]

Nl

10

Schoenfeld PS, Myers JW, Myers L,
LaRocque JC. Suppression of cell-
mediated immunity in hypothyroidism.
South Med J 1995; 88: 347-9.

Tan TL, Rajeswaran H, Haddad S,
Shahi A, Parvizi J. Increased risk of
periprosthetic joint infections in patients
with hypothyroidism undergoing total
joint arthroplasty. J Arthroplasty 2016;
31: 868-71.

Smith S, Rasmussen A Jr, Elvehjem C,
Clark P. Influence of hyper and
hypothyroidism on susceptibility of
mice to infection with Lansing
poliomyelitis virus. Proc Soc Exp Biol Med
1953; 82: 269-71.

Mitrou P, Raptis SA, Dimitriadis G.
Thyroid disease in older people.
Maturitas 2011; 70: 5-9.

Amouzegar A, Mehran L, Takyar M,
Abdi H, Azizi F. Tehran thyroid study
(TTS). Int J Endocrinol Metab 2018; 16
(Suppl): e84727.

Aminorroaya A, Meamar R, Amini M,
Feizi A, Tabatabae A, Imani EF.

1

—

12

13

Incidence of thyroid dysfunction in an
Iranian adult population: the predictor
role of thyroid autoantibodies: results
from a prospective population-based
cohort study. Eur J Med Res 2017;
22:21.

Society of Endocrinology. BTA/SFE
Statement Regarding Issues Specific to
Thyroid Dysfunction During the
COVID-19 Pandemic. 2020 [updated
2020 Mar 25; cited 2020 May 30].
Available from URL: https://www.
british-thyroid-association.org/sandbox/
bta2016/management-of-thyroid-
dysfunction-during-covid-19_final.pdf
Journy NM, Bernier M-O, Doody MM,
Alexander BH, Linet MS, Kitahara CM.
Hyperthyroidism, hypothyroidism, and
cause-specific mortality in a large
cohort of women. Thyroid 2017; 27:
1001-10.

Horisberger A, Moi L, Ribi C, Comte D.
Autoimmune diseases in the context of
pandemic COVID-19. Rev Med Suisse
2020; 16: 827.

Internal Medicine Journal 50 (2020) 1412-1415
© 2020 Royal Australasian College of Physicians


https://www/who/int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www/who/int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www/who/int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.british-thyroid-association.org/sandbox/bta2016/management-of-thyroid-dysfunction-during-covid-19_final.pdf
https://www.british-thyroid-association.org/sandbox/bta2016/management-of-thyroid-dysfunction-during-covid-19_final.pdf
https://www.british-thyroid-association.org/sandbox/bta2016/management-of-thyroid-dysfunction-during-covid-19_final.pdf
https://www.british-thyroid-association.org/sandbox/bta2016/management-of-thyroid-dysfunction-during-covid-19_final.pdf
https://orcid.org/0000-0002-2507-7560
https://orcid.org/0000-0002-0046-0870

