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Abstract

SARS-CoV-2 infection is associated with significant lung and cardiac morbidity but there
is a limited understanding of the endocrine manifestations of coronavirus disease 2019
(COVID-19). Although thyrotoxicosis due to subacute thyroiditis has been reported in
COVID-19, it is unknown whether SARS-CoV-2 infection can also lead to decompensated
hypothyroidism. We present the first case of myxedema coma (MC) in COVID-19 and we
discuss how SARS-CoV-2 may have precipitated multiorgan damage and sudden cardiac
arrest in our patient.

A 69-year-old woman with a history of small cell lung cancer presented with hypo-
thermia, hypotension, decreased respiratory rate, and a Glasgow Coma Scale score
of 5. The patient was intubated and administered vasopressors. Laboratory investiga-
tion showed elevated thyrotropin, very low free thyroxine, elevated thyroid peroxidase
antibody, and markedly elevated inflammatory markers. SARS-CoV-2 test was positive.
Computed tomography showed pulmonary embolism and peripheral ground-glass
opacities in the lungs. The patient was diagnosed with myxedema coma with concomi-
tant COVID-19. While treatment with intravenous hydrocortisone and levothyroxine were
begun the patient developed a junctional escape rhythm. Eight minutes later, the patient
became pulseless and was eventually resuscitated. Echocardiogram following the arrest
showed evidence of right heart dysfunction. She died 2 days later of multiorgan failure.
This is the first report of SARS-CoV-2 infection with MC. Sudden cardiac arrest likely
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resulted from the presence of viral pneumonia, cardiac arrhythmia, pulmonary emboli,
and MC—all of which were associated with the patient's SARS-CoV-2 infection.

Key Words: hypothyroidism, thyroid, Coronavirus, COVID-19, immunotherapy

There is a limited understanding of the endocrine manifes-
tations of infection with severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) [1]. Thyrotoxicosis has been
reported in 3 cases of subacute thyroiditis in coronavirus
disease 2019 (COVID-19) [2-4]. To our knowledge, there
have been no cases of decompensated hypothyroidism in
the setting of COVID-19. Myxedema coma (MC) is a rare
presentation of decompensated hypothyroidism often pre-
cipitated by infection [5]. We present the first case of MC
in COVID-19. We discuss how SARS-CoV-2 infection may
have precipitated multiorgan damage and sudden cardiac
arrest in the setting of MC.

1. Case Description

A 69-year-old woman with a history of small cell lung
cancer (SCLC) was brought into the emergency room after
being found unresponsive at home. She lived alone and
recent clinical history was limited. The vital signs at ini-
tial presentation were temperature 30°C, blood pressure
70/50 mm Hg, heart rate 83 beats per minute, respiratory
rate 8 breaths per minute, and oxygen saturation 60%
on room air. She was unresponsive to stimuli with agonal
respirations and a Glasgow Coma Scale score of 5. Exam
showed no evidence of goiter, prior surgical incision in the
neck, periorbital edema, or generalized edema. She was in-
tubated and was given intravenous (IV) fluids, vasopres-
sors, and broad-spectrum antibiotics. Home medications
included rivaroxaban, amlodipine, metoprolol, aspirin,
gabapentin, and an albuterol inhaler. She had received in-
duction with atezolizumab, a humanized monoclonal anti-
body, for treatment of SCLC 1 year prior. She had been lost
to follow-up until she was seen by her oncologist about
1 month prior to admission when thyroid studies were re-
commended but not performed. She had no known per-
sonal or family history of thyroid disease.

The patient was admitted to the intensive care unit for
undifferentiated shock. Initial laboratory studies (Table 1)
were notable for hypoglycemia, leukocytosis, lymphopenia,
and elevated inflammatory markers. Thyroid studies
showed a thyrotropin (TSH) of 61.3 pU/mL (0.3-4.7 pU/
mL), free thyroxine (fT,) of 0.2 ng/dL (0.8-1.7 ng/dL), and
thyroid peroxidase antibody of 33.4 IU/mL (<20 IU/mL).
Initial SARS-CoV-2 testing via polymerase chain reaction
of a nasopharyngeal sample was negative. Computed tom-
ography pulmonary angiogram showed diffuse, severe

pulmonary fibrosis bilaterally with multiple nodular and
peripheral ground-glass opacities, and pulmonary emboli
in the right upper lobe. Anticoagulation was not initiated
because of hematemesis.

A clinical diagnosis of myxedema coma (MC) was made
and treatment with 100 mg IV hydrocortisone followed by
200 mcg IV levothyroxine was ordered. Although initial
electrocardiogram was normal, she became bradycardic
with development of a junctional escape rhythm as the
medications were being prepared for administration. Eight
minutes after the completion of the levothyroxine infusion,
the patient arrested in pulseless electrical activity (PEA).
Following resuscitation efforts, the patient was managed
with therapeutic hypothermia. A right bundle branch block
(RBBB) and right ventricular (RV) dysfunction were noted
on follow-up studies. She continued to receive 100 mcg of
IV levothyroxine daily. Hydrocortisone was not continued
because the cortisol level on presentation, collected prior

Table 1. Pertinent laboratory findings on admission

Laboratory  Reference range

value

White blood cell count, cells/uL 22 x 10E3 4.16-
9.95 x 10E3

Absolute lymphocyte count, cells/uL 0.64 x 10E3  1.3-3.4 x 10E3
Hemoglobin, g/dL 10.7 11.6-15.2
Sodium, mmol/L 151 135-146
Potassium, mmol/L 4.0 3.6-5.3
Bicarbonate, mmol/L 20 20-30
Calcium, mg/dL 8.1 8.6-10.4
Serum creatinine, mg/dL 1.80 0.6-1.3
TSH, uU/mL 61.3 0.3-4.7
Free T,, ng/dL 0.2 0.8-1.7
Free T,, pg/dL 66 222-387
Total T, ng/dL 26 85-185
Thyroid peroxidase antibody, [IU/mL ~ 33.4 <20
Cortisol?, meg/dL 49 >~10
Lactate, mg/dL 55 5-25
Troponin, ng/mL 0.14 <0.1
Creatinine kinase, U/L 1908 38-282
IL-6, pg/mL 21 <SS
D-dimer, ng/mL >10 000 <499
Ferritin, ng/mL 4759 8-180
Lactate dehydrogenase, U/L 614 125-256
C-reactive protein, mg/dL 13.8 <0.8

Abbreviations: IL-6, interleukin-6; T, 3,5,3"-triiodothyronine; T,,
TSH, thyrotropin.
“Collected prior to hydrocortisone replacement at 19:44 h.

thyroxine;
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to steroid therapy administration, effectively ruled out the
risk of concurrent adrenal insufficiency. A tracheal aspirate
sample was re-sent for SARS-CoV-2 polymerase chain re-
action testing, which returned positive. She developed re-
fractory status epilepticus and multiorgan failure and was
transitioned to comfort-focused care. She died on hospital
day 3.

2. Discussion

We present the first case of sudden cardiac arrest (SCA)
in the setting of MC in COVID-19. We hypothesize our
patient had preexisting clinically compensated hypothy-
roidism caused by undiagnosed immunotherapy-triggered
autoimmune thyroiditis who then presented with decom-
pensated hypothyroidism (ie, MC) in the setting of severe
COVID-19. We discuss how SARS-CoV-2 may have precipi-
tated SCA and multiorgan damage in our patient (Fig. 1).
MC is an exceedingly rare form of decompensated
hypothyroidism, with an estimated incidence of 1.08 cases
per million people [6]. Our patient demonstrated many
of the expected clinical findings of MC, including coma,

hypothermia, hypoglycemia, hypoventilation, and brady-
cardia [5]. The presence of hypernatremia is unusual in MC
but in this case may have reflected severe dehydration due
to altered mental status. MC occurs when a precipitating
factor disrupts thyroid hormone regulation in an already
hypothyroid patient [7]. Thyroid hormone deficiency is
often first detected at the time of crisis, as in our case [8]. An
elevated thyroid peroxidase antibody suggests preexisting
undiagnosed autoimmune thyroiditis, which may have
occurred as a result of treatment for SCLC. Available evi-
dence on the timing of onset of thyroid disease induced by
anti-CTLA-4 and anti-PD-1 antibodies suggests that thy-
roid disease is often asymptomatic and is usually induced
by at least 2 cycles of therapy [9-11]. One year prior to ad-
mission and during induction treatment for SCLC, the pa-
tient had received 3 doses of atezolizumab (a programmed
death-ligand 1 inhibitor), which is associated with a 4%
incidence of hypothyroidism after induction [12].
Although triggers of MC are numerous, including
abrupt withdrawal of thyroid hormone replacement and
recent trauma or surgery, infection is one of the most
common precipitants [6]. Thyroid hormone is an important
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Figure 1. Multiorgan damage inflicted by severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) infection resulting in cardiac arrest in our
patient. SARS-CoV-2 infection and the resulting inflammatory state have been implicated in multisystem dysfunction including cardiac injury, pul-

monary emboli, viral pneumonia, and now myxedema coma.



Journal of the Endocrine Society, 2020, Vol. 4, No. 10

4

regulator of both the innate and adaptive immune systems,
modulating lymphocyte, macrophage, and dendritic cell
proliferation and function [13]. Consequently, patients with
hypothyroidism may be at a higher risk of contracting in-
fections and subsequently suffering from complications like
MC [13]. Viral infections are frequently cited as a major
environmental factor implicated in subacute thyroiditis
and autoimmune thyroid diseases that are associated with
thyrotoxicosis [14]. Increased circulating antibodies in the
setting of autoimmunity and molecular mimicry may ex-
plain this phenomenon [14, 15]. Transient hypothyroidism
often occurs in the recovery phase of subacute thyroiditis
and less commonly permanent hypothyroidism can occur
[16]. However, a direct association between hypothy-
roidism and viral infections has not been established [17].
Autopsy results of patients infected with the SARS-CoV-1
virus in the early 2000s found destruction of thyroid fol-
licular epithelium and evidence of apoptosis [18].

We hypothesize that our patient had a decompensa-
tion of preexisting undiagnosed hypothyroidism precipi-
tated by SARS-CoV-2 infection. Our patient exhibited the
classic characteristics of severe COVID-19: lymphopenia,
markedly elevated inflammatory markers, and peripheral
ground-glass opacities. SARS-CoV-2 invades cells via the
angiotensin-converting enzyme 2 (ACE2) receptor [19].
The ACE2 receptor is highly expressed in thyroid tissue,
which may result in direct thyroid damage by SARS-CoV-2,
although this is yet to be confirmed in autopsy studies [20].
Thyrotoxicosis has previously been reported in 3 cases of
subacute thyroiditis occurring with or following COVID-19
[2-4]. Additionally, thyrotoxicosis occurs more frequently
in severe COVID-19 cases, possibly related to an atypical
mild thyroiditis [21]. Decompensated hypothyroidism has
yet to be reported in COVID-19.

Several cardiac complications of MC have been reported,
including cardiogenic shock with or without myocardial in-
farction, cardiac arrhythmias including sinus bradycardia,
atrioventricular block, QT prolongation, and SCA [22,23].
However, SCA is unusual with only 3 other cases to our
knowledge [24-26]. Our case is the first SCA with infection
as the precipitant of MC.

Cardiac damage in severe COVID-19 may occur in
about 12% to 28% of patients [27]. Cardiac damage in
COVID-19 may result from direct myocyte destruction,
viral myocarditis, cytokine storm, microangiopathy, and
stress in the setting of unmasked coronary artery disease
[28]. In our patient, pulmonary embolism was noted along
with a high D-dimer, despite the patient presumably being
on rivaroxaban prior to hospitalization. Additionally,
troponin elevation, new RBBB (often an indicator of RV
strain) noted on electrocardiogram, and RV dysfunction
evident on transthoracic echocardiogram, suggest that

ongoing pulmonary thrombotic embolization may have
led to a dramatic increase in RV afterload contributing to
PEA arrest.

Owing to a high mortality rate, prompt infusion of thy-
roid hormone is the consensus treatment for MC [5]. High
doses (eg, levothyroxine > 500 mcg/d or liothyronine > 75
mcg/d) are associated with higher mortality in patients
older than 65 years and with preexisting cardiac disease
[22]. One prior case of SCA occurred 15 minutes after
a 300-mcg levothyroxine infusion [24]. This is similar
to our case in that PEA arrest occurred 8 minutes after
levothyroxine infusion. However, by contrast, we admin-
istered a more conservative initial levothyroxine loading
dose of 200 mcg. We also intentionally avoided the ad-
ministration of liothyronine to ensure slower hormonal
onset. Given that the conversion of T, to metabolically
active T, occurs over the course of hours, we suspect it is
unlikely the levothyroxine infusion precipitated SCA in
our case [29].

3. Conclusions

We report, to our knowledge, the first case of MC with
SARS-CoV-2 infection complicated by sudden cardiac ar-
rest. We discuss how SARS-CoV-2 may have precipitated
multiorgan damage and SCA in our patient (Fig. 1). Further
studies are needed to elucidate the direct effects of SARS-
CoV-2 infection on heart and thyroid tissues. We suggest
prompt treatment of MC with conservative doses of IV
levothyroxine for patients with preexisting cardiovascular
disease or in acute illnesses known to cause cardiac damage
such as COVID-19.
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