
Endocrine (2022) 76:495–498
https://doi.org/10.1007/s12020-022-03028-5

RESEARCH LETTER

Salvage total thyroidectomy for amiodarone-induced thyrotoxicosis
in a SARS-CoV-2 positive patient: results of the viral genome
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Amiodarone-induced thyrotoxicosis (AIT) is a potentially
life-threatening condition, due to the coexistence of severe
thyrotoxicosis (often requiring long courses of medical
therapy to restore euthyroidism) and compromised heart
function, resulting in high morbidity and mortality rates [1].
Total thyroidectomy has been recognized as beneficial over
long-term medical therapies in the setting of moderate-to-
severe left ventricular systolic dysfunction, especially when
performed without delay [2–4]. SARS-CoV-2 (Covid-19)
infection is associated with high rates of morbidity and
mortality, especially in patients with cardiovascular
comorbidities [5, 6], obesity [7], and diabetes mellitus [8].
The relationship between SARS-CoV-2 infection and the
thyroid is ambiguous: on the one side, the development of
subacute thyroiditis (SAT) following SARS-CoV-2 infec-
tion has been extensively reported [9]; on the other side,
histopathological studies on deceased patients reported
evidences of SARS-CoV-2 infection in most tissues but not
in the thyroid samples [10]. Moreover, SARS-CoV-2 has
not been researched on histological samples from destruc-
tive thyroiditis to date, since SAT is a benign and often self-
limiting condition, which does not require a surgical man-
agement [11].

A 62-year-old man was admitted to our outpatient
facility with a diagnosis of newly-onset AIT. His past
medical history revealed overweight-obesity (age 30),
arterial hypertension (age 47), and type 2 diabetes (age 51)
treated with oral antidiabetic medications with inadequate
glycemic control. The patient had a history of ST-elevated
myocardial infarction (age 54) treated with percutaneous
coronary intervention, and atrial fibrillation (AF, age 56).
At 58, post-ischemic dilated cardiomyopathy with mild
systolic dysfunction (left ventricular ejection fraction,
LVEF, 46%) was diagnosed; in the same year amiodarone
(200 mg/d) was started for the recurrence of AF with high
ventricular drive, and an ICD was implanted. Two weeks
before admission to our clinic the patient-reported tachy-
cardia, sweating, weight loss (−7 Kg) and fatigue. Thyroid
function tests showed FT4 44.3 pg/mL (7–17), FT3
9.27 pg/mL (2.7–5.7), TSH 0.01 µU/mL (0.4–4). Amio-
darone was withdrawn before referral. Neck ultrasound
showed a normal-sized (14.2 mL), disomogeneous and
mildly hypoechoic thyroid gland, without nodules. Doppler
sonography revealed absent vascularization, and radio-
active iodine uptake with 131-I was low (3 h:0.9%;
24 h:1.1%). Cardiac evaluation identified an overall ade-
quate hemodynamic compensation (NYHA-II); ECG con-
firmed the presence of AF (HR 90 bpm); ecocardiography
showed dilated cardiomyopathy with a mild reduction of
the LVEF compared to previous measurements (42%).
Sotalol (160 mg/d in two doses) was started with a good
control of HR.

The patient received diagnosis of type 2 AIT, and oral
methylprednisolone (40 mg/d) was started. After an initial
drop of thyroid hormones concentrations (Fig. 1A), from
week 4 the patient underwent a relapse of thyrotoxicosis
with a significant worsening of symptoms, including
tachycardia (HR 110 bpm) and mild dyspnea (NYHA-III).
The patient was admitted to the inpatient ward after a
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negative nasopharyngeal buffer for SARS-CoV-2. During
the hospital stay, oral glucocorticoids were continued and
the HR was controlled by iv beta-blockers. One week fol-
lowing hospital admission, the patient developed mild
respiratory symptoms with worsening of dyspnea; the
nasopharyngeal buffer turned out positive for SARS-CoV-
2. The patient was thus isolated in the Covid-19 ward. He
remained paucisymptomatic for the whole course of the
infection, with mild respiratory symptoms, although the
radiological evidence of mild interstitial pneumonia. The
patient did not report any subjective symptom of thyroid
involvement, such as antero-cervical pain or discomfort, but
thyroid hormone concentrations underwent a progressive
increase, as shown in Fig. 1A. Ten days later, due to the
further worsening of thyrotoxicosis with initial hemody-
namic instability (estimated bed-side LVEF 28%), the
patient was addressed to salvage thyroidectomy.

Total thyroidectomy was performed in a SARS-CoV-2-
dedicated theater, under general anesthesia according to
SIAARTI operational directives [12]. Surgery was per-
formed by traditional cervical approach. The operative time
was 45 min and no intraoperative complication was noted.
Postoperatively the patient stayed in the ICU for 2 days,
with a regular course. Total postoperative blood loss at
drain removal was 30 mL. Despite the presence of AF, HR
remained persistently within the normal range (64–76 bpm)
without signs of hemodynamic instability. Levo-Thyroxine
and hydrocortisone were started, and one week later he was
discharged to home.

The histological sample was consistent with type 2 AIT,
displaying typical features such as thyroid follicles disrup-
tion and macrophage infiltration [13] (Fig. 1B, C). The
presence of SARS-CoV-2 was searched on the histological
sample: in details, RNA was isolated from two 10 µm-thick

Fig. 1 A Left ventricular ejection fraction and thyroid hormone con-
centrations over the course of the disease. Upper plot: LVEF,
expressed as number %. Medium plot: FT4 concentrations, expressed
in pg/mL. Lower plot FT3 concentrations, expressed in pg/mL. X axis
reports the time (days); key moments in the patient’s clinical history
are identified by vertical dotted lines. Y axis reports the appropriate
variable for each panel, together with the respective reference ranges.

Blue squares indicate methylprednisolone dosages. LVEF left ven-
tricular ejection fraction; FT4 free thyroxine; FT3 free triiodothyr-
onine. B, C Representative histopathological images from thyroid
surgical specimens (hematoxylin and eosin staining). The focal dis-
ruption of the thyroid follicles is shown with small collections of
macrophages intermingled with scattered lymphocytes (original mag-
nification, ×10 and ×20, for B, C, respectively)
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formalin-fixed paraffin-embedded sections using the
RNeasy FFPE kit (Qiagen, Hilden, Germany); RNA con-
centration and quality were assessed by spectrophotometry
(Xpose, Gentbrugge, Belgium). About 150 ng of RNA was
used for the RT-PCR assay to detect the SARS-CoV-2
genome, with an assay designed to target the viral nucleo-
capsid (N) and the RNA-dependent RNA Polymerases
(RdRp) genes (Easy SARS-CoV-2 WE kit, Diatech Phar-
macogenetics, Jesi,Italy). The assay was run in duplicate.
No presence of SARS-CoV-2 genome was observed.

Nine months following total thyroidectomy the patient is
alive, and continues the outpatient follow-up. He did not
develop any complication from the total thyroidectomy. His
heart conditions improved and despite the persistence of
chronic AF with normal HR his LVEF went back to the
values reported before the occurrence of AIT.

Discussion

SARS-CoV-2 infection has emerged as an important cause
of mortality, and the underlying comorbidities displayed by
our patient are well-known risk factors for a worse clinical
outcome [5–8]. However, AIT mortality risk in case of
worsening cardiac condition (i.e. thyrotoxicosis-induced
rhythm or hemodynamic instability) is so high that it may
be appropriate to consider a life-saving surgery while
Covid-positive rather than a wait-and-see approach. Thyr-
oid surgery in the setting of SARS-CoV-2 infection requires
per sè some careful considerations: on the one hand,
radiofrequency devices are expected to increase the risk of
aerosolizing the virus by burning tissue microparticles,
compared to the standard clamp-and-tie technique [14]; on
the other hand, energy-based devices may reduce operative
time, intraoperative blood loss, drain output [15]: in this
context, a shorter operative time can lead to a lower
infective risk for the operators and to a lower risk of
hemodynamic instability [16], and a better hemostasis may
reduce the risk of postoperative hematoma, an important
point for patients with left ventricular systolic dysfunction
and acute respiratory syndrome [17].

Typically, histological features of SAT include marked
inflammatory infiltration with neutrophils, lymphocytes and
foamy histiocytes, and variable degree of fibrosis with for-
mation of giant cell granulomas in response to the release of
colloid from ruptured follicles [18]. Here, we found only
images of focal disruption of the thyroid follicles with small
collection of macrophages and lymphocytes, in absence of
acute inflammation and in line with histological findings
described in type 2 AIT [13, 19]. Outside the setting of SAT,
some studies on patients deceased for SARS-CoV-2 failed to
identify the viral genome on thyroid tissue [10], whereas
others reported the detection of SARS-CoV-2 antigens and

genome at least in severe cases [20, 21], with the expression
of the ACE-2 mRNA reported as a potential clue for the entry
of the virus into the follicular cells [22]. SARS-CoV-2-
infected thyroid tissues showed marked infiltration of neu-
trophils and macrophages as well as the activation of type I
and type II interferon pathways [23]. These changes are
consistent with SAT. Beside the typical aspect of
amiodarone-induced destructive thyroiditis emerging from
the analysis of the histological sample [13, 19], an important
point is the absence of SARS-CoV-2 genome on thyroid
tissue. SAT often develops after upper respiratory tract
infections; the temporal correlation between SAT and Covid-
19 infection allowed drawing a cause-relation nexus, even
though the putative mechanism of Covid-induced SAT has
not been elucidated to date: for instance, it is not clear
whether SARS-CoV-2 colonizes thyroid tissue, or acts by
triggering a cytokine-mediated damage. The absence of
pathology studies due to the benignity of SAT, which does
not require surgical management, is a limitation to the
comprehension of the pathophysiology of this condition.
According to our knowledge, our study is the first reporting
the research of SARS-CoV-2 genome on the histological
samples from a destructive thyroiditis of a Covid-positive
patient, and it provides a negative result. Anyway, by taking
into account the timing of the reported events, it is logical to
assume that in our patient the occurrence of the destructive
thyroiditis preceded SARS-CoV-2 infection. Whether this or
the globally low viral title may explain the negative results of
our research for SARS-CoV-2 genome by PCR on the his-
tological samples will require more data from larger series.
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