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SARS-CoV-2-Related Subacute Thyroiditis, 
Myocarditis, and Hepatitis After Full Resolution 
of COVID-19 Serum Markers

 BEF 1 Alejandra Osorio Martínez
 BEF 1 Victoria Taís González-Razo
 BEF 1 Valeria Navarro-Sánchez
 CD 2 Carlos A. Souto Meiriño
 BDEF 1,3 Miguel Ahumada-Ayala

 Corresponding Author: Miguel Ahumada-Ayala, e-mail: ahumadam1@hotmail.com
 Conflict of interest: None declared

 Patient: Male, 64-year-old
 Final Diagnosis:	 Hepatitis	•	myocarditis	•	subacute	thyroiditis
 Symptoms:	 Chest	pain	•	sweating	•	tachycardia	•	tremor
 Medication: —
 Clinical Procedure:	 Cardiac	enzymes	•	chemistry	panels	•	complete	blood	count	•	echocardiography	•		electrocardiogram	• 

gammagraphy	•	hepatic	function	tests	•	SARS-CoV-2	IgG	antibodies	•	SARS-CoV-2	RT-PCR	•	
	thyroid	function	tests	•	thyroid	ultrasonography

 Specialty:	 Cardiology	•	Endocrinology	and	metabolic

 Objective: Unusual clinical course
 Background: Subacute thyroiditis, myocarditis, and hepatitis are inflammatory disorders that may develop after viral infec-

tions, including SARS-CoV-2. These entities may appear after resolution of the respiratory syndrome.
 Case Report: A previously healthy 64-year-old male patient came to the hospital reporting severe chest pain. He had a history 

of a COVID-19 pneumonia with PCR confirmation 4 weeks before. On admission to the Coronary Care Unit (CCU), 
the patient had a negative PCR for SARS-CoV-2; the following tests were performed: total T3 643.4 ng/dl (refer-
ence 35-193 ng/dl), total thyroxine 12.0 μg/dl (reference 4.8-11.7 μg/dl), free T4 1.85 ng/dl (reference 0.7-1.48 
ng/dl), TSH 0.01 μIU/ml (reference 0.35-4.94 μIU/ml); total bilirubin 0.76 mg/dl (reference 0.0-1.5 mg/dl), al-
kaline phosphatase 185 U/L (reference 40-150 U/L), alanine aminotransferase 194.6 U/L (reference 6-66 U/L), 
aspartate aminotransferase 93.4 U/L (reference 9-55 U/L); on admission to the CCU high-sensitivity troponin I 
548.3 pg/ml (reference 0.0-34.2 pg/ml), after 24 h in the CCU 801 pg/ml, and after 11 days (as an outpatient) 
4.5 pg/ml. A thyroid gammagram revealed absent uptake of the radionuclide. Normal cardiac gammagraphy 
and cardiac enzymes ruled out myocardial ischemia and infarction. The following diagnoses were made: myo-
carditis, subacute thyroiditis, and reactive hepatitis due to SARS-CoV-2 infection.

 Conclusions: COVID-19 has been demonstrated to be a multisystemic inflammatory disorder. The serious illness that devel-
oped in our patient after relief of his pulmonary disease underlines this nature. We suggest close follow-up of 
patients even after apparent clinical resolution, and performing thyroid, myocardial, and liver tests if clinically 
indicated.
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Background

Subacute thyroiditis (SAT) is a self-limited inflammatory dis-
order of the thyroid gland, more common in females; it devel-
ops after a viral infection, such as adenovirus, coxsackievirus, 
influenza, herpes virus (Epstein-Barr and cytomegalovirus), 
measles, parvovirus B19, and rubella, among others [1]. SAT 
is characterized by 3 stages: 1) thyrotoxicosis, lasting typically 
2-3 weeks; 2) transient hypothyroidism (may be permanent); 
3) recovery period, when the patient becomes euthyroid (usu-
ally after 4-6 weeks) [1]. Myocarditis is more common in men, 
and it has a wide range of clinical presentations, which include 
fatigue, chest pain, palpitations, cardiogenic shock, and even 
sudden cardiac arrest; it is also known for a viral prodrome 
with non-specific symptoms [2-4]. Liver injury is the most fre-
quent complication of SARS-CoV-2 infection outside the re-
spiratory system. The most common hepatic injury is acute 
hepatitis, which can be diagnosed by high levels of aspar-
tate aminotransferase (AST), alanine aminotransferase (ALT), 
and total bilirubin. Other types of liver injury include steato-
sis, portal inflammation, granulomas, thrombotic bodies, and 
biliary pathology [5-8].

Case Report

We report the case of a previously healthy 64-year-old man, 
a resident of Mexico City, who arrived at the hospital report-
ing he had oppressive chest pain. His illness apparently be-
gan 1 month before, when he attended a dinner party with a 
group of family and friends, of which 12 out of 15 people at-
tending were later diagnosed with COVID-19. Four days after 
the party, our patient developed high fever, productive cough, 
headache, and extreme fatigue. A PCR for SARS-CoV-2 virus 
was performed; it came back positive for viral genes N, E, and 
RdRp. Consequently, a chest computed tomography (CT) scan 
was performed, which revealed a multifocal pneumonia with 
ground-glass opacities compatible with a SARS-CoV-2 infec-
tion. Our patient was treated with oral steroids, azithromy-
cin, and acetaminophen, with a full recovery after 2 weeks of 
treatment. Three weeks after the first positive PCR test for 
COVID-19, he developed severe oppressive chest pain, which 
persisted after taking analgesic drugs; for this reason, he was 
admitted to the hospital.

On admission to the CCU his vital signs were as follows: blood 
pressure 140/80 mmHg, heart rate (HR) 120 beats per minute 
(bpm), temperature 36.8°C. A physical examination revealed a 
slight distal tremor with evident generalized diaphoresis with-
out any other abnormalities; the thyroid gland could not be pal-
pated. Table 1 summarizes all blood tests, obtained results, and 
their respective reference values. Thyroid ultrasound showed a 
diffusely enlarged micronodular thyroid gland (Figure 1), thyroid 

gammagram-single photon emission tomography (SPECT): ab-
sent radionuclide uptake (Tc99m/Pertechnetate); EKG on arriv-
al to the emergency room showed sinus tachycardia, HR 120 
bpm; no ST-T wave abnormalities were observed nor any other 
abnormalities. On transthoracic echocardiogram, left ventricle 
cavity size and wall motion and thickness were normal, with 
ejection fraction 56%; 24-h Holter monitoring (taking ateno-
lol 50 mg twice daily) showed an average HR of 76 bpm with 
no significant arrhythmias. On SPECT imaging of myocardial 
perfusion and function, no evidence of ischemia or infarction 
was found; systolic function was normal.

After these examinations and analyses, the following diagno-
ses were made: myocarditis, subacute thyroiditis, and reactive 
hepatitis after SARS-CoV-2 infection. Patient was treated with 
beta-blocking agents (atenolol 50 mg twice daily) and predni-
sone 50 mg with gradual dosage tapering over the course of 2 
weeks. Three days after admission, the patient was discharged 
with full clinical relief. On his last outpatient visit to the en-
docrine clinic, he had discontinued steroids. His thyroid tests 
revealed a slight primary hypothyroidism, which was treated 
with 100 μg of levothyroxine. The patient is currently asymp-
tomatic and without any other sequelae.

Discussion

Since the beginning of the SARS-CoV-2 pandemic in December 
2019, the pathophysiology of this disease has been demon-
strated to evolve to a systemic hyperinflammatory state which 
can involve almost any organ. Tissues expressing angiotensin-
converting enzyme 2 (ACE-2) protein appear to be more sus-
ceptible, including the lungs, heart, and liver. Thyroid follicu-
lar tissue also expresses ACE-2 and is therefore susceptible 
to SARS-CoV-2 inflammatory destruction [9,10]. SARS-CoV-2 
uses a Spike protein to attach itself to ACE-2. More recently, 
ACE-2 mRNA was also detected in thyroid tissue [9]. The first 
case of COVID-19-related subacute thyroiditis was reported 
in April 2020 in Italy [11]. The authors described a noticeable 
elevation of inflammatory markers such as C-reactive protein 
(CRP), as well as an increase in T4 and T3, accompanied with 
low levels of TSH and a thyroid ultrasound with bilateral dif-
fuse hypoechoic and variable vascularity. Several COVID-19-
related SAT cases have been reported since from all over the 
world [2-8,10,12-17].

In this case, clinical and imaging features were compatible with 
SAT. Simultaneously, the patient developed myocarditis with-
out evidence of ischemia, and reactive hepatitis. Myocarditis 
was responsible for the patient’s chest pain; both ischemic 
heart disease and pericarditis were ruled out by diagnostic 
tests indicating normal myocardial perfusion and no echocar-
diogram alterations suggestive of pericarditis. Even throughout 
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the patient’s hospital stay, 2 echocardiograms indicated nor-
mal diastolic function. In light of the patient’s tachycardia on 
admission, after making sure the patient had no contraindica-
tions with normal echocardiogram, beta-blocking agents were 
administered. Once acute myocarditis was suspected, cardi-
ac magnetic resonance imaging (MRI) was not performed in 
view of satisfactory clinical resolution of chest pain 24 h af-
ter admission, normal echocardiogram, and 24-h Holter mon-
itoring with no rhythm alterations, with appropriate clinical 

response to the beta-blocking agent. At our institution, thy-
roid function tests are recommended for all seriously ill pa-
tients with tachycardia with no apparent cause. Severe chest 
pain dominated the clinical picture. The patient was examined 
in supine position at the CCU, which could have made palpa-
tion of the thyroid gland difficult. Moreover, we believe the 
neck pain could have been masked by the severe chest pain 
our patient was suffering.

Test Results Reference Values

Complete blood count (CBC) Hemoglobin 13.3 g/dl
Hematocrit 38.5%
Leucocytes 6.5×103/μL
•  Neutrophil 72%
•  Bands 0%
•  Eosinophils 1%
•  Basophils 1%
•  Monocytes 9%
•  Lymphocytes 17%
Platelet count 141×103/μL

14-18 g/dl
42-54%
3.8-11.2×103/μL

130-400×103/μL

Chemistry panels Ferritin 1,496.52 ng/ml
Blood glucose 109 mg/dl
Blood urea nitrogen 18.6 mg/dl
Creatinine 0.71 mg/dl
Albumin 3.73 g/dl
Globulin 2.71 g/dl
Calcium 8.9 mg/dl
Phosphorus 3.72 mg/dl
Sodium 140 mEq/L
Potassium 4.1 mEq/L
Chloride 108 mEq/L
Blood CO2 21.3 mEq/L

21.81-274.66 ng/ml
70-100 mg/dl
5-25 mg/dl
0.6-1.6 mg/dl
3.5-5.0 g/dl
2.5-4.0 g/dl
8.4-10.2 mg/dl
2.2-4.5 mg/dl
135-145 mEq/L
3.5-5.3 mEq/L
95-114 mEq/L)
20-31mEq/L

Hepatic function Total bilirubin 0.76 mg/dl
Alkaline phosphatase 185 U/L
Alanine aminotransferase 194.6 U/L
Aspartate aminotransferase 93.4 U/L
Gamma-glutamyl transpeptidase 190.9 U/L
Lactate dehydrogenase 176 U/L
Creatine phosphokinase 96 U/L
MB-creatine phosphokinase 38 U/L 

0.0-1.5 mg/dl
40-150 U/L
6-66 U/L
9-55 U/L
15-73 U/L
125-243 U/L
30-200 U/L
5.0-25 U/L

Thyroid function Total T3 643.4 ng/dl
Total T4 12.0 μg/dl
Free T4 1.85 ng/dl
TSH 0.01 μIU/ml 

35-193 ng/dl
4.8-11.7 μg/dl
0.7-1.48 ng/dl
0.35-4.94 μlU/ml

Cardiac enzymes High sensitivity troponin I
cOn admission 548.3 pg/ml
•  After 24 hours in the coronary unit 801 pg/ml
•  On 11th day after admission (as outpatient) 4.5 pg/ml

0.0-34.2 pg/ml

Miscellaneous antibodies SARS-COV2 immunoglobulin G was positive: titer 36.85 AU/ml
Antithyroglobulin antibodies 17 IU/ml
Antiperoxidase antibodies 15 IU/ml
Thyroid receptor stimulating antibodies 0.56 

Positive >1 AU/ml
<84 IU/ml
<34 IU/ml
<1 IU/ml

Table 1. Summarizes all blood tests, obtained results, and their respective reference values.
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Ashar et al described the following manifestations in patients 
with COVID-19 and myocarditis: fever, cough, myalgia, fatigue, 
expectoration, and dyspnea [9]. Myocarditis may be identi-
fied with a cardiac MRI showing myocardial edema, elevated 
inflammatory markers (IL-6, CRP, and procalcitonin), and el-
evated levels of serum high-sensitivity troponin I [9]. Several 
COVID-19-related myocarditis cases have been reported from 
all over the world, which have been treated with corticoste-
roids and IL-6 inhibitors [2-4]. As for liver complications, al-
though the pathophysiology underlying liver damage is not yet 
clear, ACE-2 is also expressed in liver cells and the bile duct. 
Liver injuries associated with COVID-19 have been transient 
and reversible, with no need for special treatment. Several 
COVID-19 related hepatitis cases have been reported from all 
over the world as well [5-8].

Aemaz Ur Rehman et al recently described demographics, clin-
ical features, imaging, and laboratory findings in COVID-19-
related subacute thyroiditis case reports, all compiled in a sys-
tematic review [18]. The median age reported was 40.0±11.3 
years, ranging from 18 to 69 years; over three-quarters of cas-
es were female patients, with only 6 case reports being male. 
Out of 21 patients, 17 presented fever and neck pain; thyroid 
function tests most commonly had low TSH and high T3 or T4, 
or both, with 100% of case reports having ultrasound chang-
es suggesting subacute thyroiditis [18].

The age range, thyroid function tests, and image findings in 
our case matched those reported in the systematic review [18]. 
Although the literature reports subacute thyroiditis is more 
common among women [18], it is not exclusively a disease 
of women, as evidenced by our case and supported by 6 oth-
er case reports of male patient [18]. In addition, even though 
fever and neck pain are the most common clinical features of 
SAT, 4 out of 21 cases aside from ours did not present fever or 

neck pain either [18]. In 3 cases, the presenting symptom was 
tachycardia, while fatigue and palpitations were among the 
most commonly reported symptoms in other case reports [18]. 
Based on these findings, we believe that our patient’s clinical 
features help to illustrate the clinical variability of SARS-CoV-
2-related subacute thyroiditis.

SAT, myocarditis, and hepatitis were clinically evident once re-
spiratory manifestations were resolved and PCR tests for SARS-
CoV-2 were negative. Although thyroid function tests, high-
sensitivity troponin I, and liver function tests are not always 
necessary in patients with COVID-19, these potential compli-
cations have to be kept in mind as they may aggravate the 
clinical course, even in apparently resolved cases when SARS-
CoV-2 infection is no longer ongoing [18]. To the best of our 
knowledge, only a single case of subacute thyroiditis has been 
previously reported in Mexico [18], while most reported cases 
have been described in Italy and Iran [18]. Therefore, we agree 
with Aemaz Ur Rehman et al’s emphasis on assessing SAT in 
patients with a history of SARS-CoV-2 infection [18], since it 
is possible that SAT cases are being overlooked.

A short course of treatment with steroids promptly relieved 
our patient’s clinical manifestations and allowed rapid dis-
charge from the hospital. Other COVID-19-related subacute 
thyroiditis cases have also had satisfactory clinical outcomes 
when treated with steroids and anti-inflammatory drugs [18]. 
Since myocarditis and hepatitis are also inflammatory disor-
ders, they usually respond simultaneously to anti-inflamma-
tory and supportive measures [19].

Conclusions

Subacute thyroiditis, myocarditis, and hepatitis must be con-
sidered as 3 easily overlooked and serious potential compli-
cations in patients with severe COVID-19. Subacute thyroid-
itis must be suspected in patients with COVID-19 history who 
present clinical features of hyperthyroidism, such as tachycar-
dia, tremor, or diaphoresis, with no apparent cause. The diag-
nosis is easily confirmed by absent radionuclide uptake in thy-
roid gammagram and ultrasound features including a diffusely 
enlarged gland. Although neck pain is typical in SAT, SARS-CoV-
2-induced SAT does not always present itself with neck pain, 
as shown in this case, among others. Measurement of serum 
high-sensitivity troponin I is helpful to identify involvement of 
the myocardium, and elevated aminotransferases suggest liv-
er injury, such as hepatitis. Treatment with a short course of 
steroids may be considered in many of these cases.

Figure 1.  Thyroid ultrasound. The thyroid gland is slightly 
enlarged. Thyroid tissue is heterogeneous with multiple 
hypoechoic micronodular areas. Vascularity is diffusely 
increased.
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