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Introduction

Coronavirus disease 2019 (COVID-19) due to
severe acute respiratory syndrome-related coronavirus
2 (SARS-CoV-2) infection firstly manifested in China,
in the Wuhan region, in December 2019, and then
quickly spread worldwide, becoming a pandemic. In
August 2020, the global number of confirmed cases
exceeded 20 million, and more than 750,000 deaths
have occurred. The main clinical manifestation of
COVID-19 is represented by a flu-like syndrome with
fever, cough, myalgia, and upper airways respiratory
symptoms, while the most severe one is an acute

respiratory failure caused by interstitial pneumonia,
which is mediated by the so-called cytokine storm
triggered by SARS-CoV-2, and characterized by high
mortality risk.1 Among other manifestations, taste and
smell abnormalities (ageusia and anosmia) and
gastrointestinal syndromes with vomiting and/or
diarrhea are the most frequent ones.2 Although a high
percentage of patients with COVID-19 is affected by
type I and II diabetes mellitus, and type II diabetes is
one of the main comorbidities in these patients (often
with worsening of glycemic compensation), cases of
new-onset type I diabetes induced by SARS-CoV-2
are anecdotal.2,3 Reported cases of acute or sub-acute
thyroiditis associated with SARS-CoV-2 infection are
even fewer.4

Case Report

A 51-year-old woman came to our attention in June
2020 for persistent asthenia associated with polyuria-
polydipsia syndrome for about a month. In April 2020,
she had tested positive for COVID-19 after contact with
a COVID-19 patient, but, being asymptomatic, she had
not been hospitalized and followed hygienic preventive
measures at home until serological negativization
occurred at the end of May 2020. She had not taken any
therapy, such as antipyretic and/or antiretroviral drugs,
hydroxychloroquine, steroids, or low molecular weight
heparin.

She was also suffering from hypothyroidism
secondary to Hashimoto’s thyroiditis and was on
replacement therapy with L-thyroxine.

On her arrival in the Emergency Room, she
appeared alert, oriented, eupneic, apyretic, in good
hemodynamic compensation, and had no neurological
deficits. Blood tests showed blood glucose levels
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higher than 700 mg/dL and a slight increase in C-
reactive protein values. No acidosis was found on
blood gas analysis. The patient was then admitted to
our Internal Medicine ward. Here, blood tests showed
elevated levels of anti-glutamic acid decarboxylase 65
(anti-GAD65) antibodies (2811 IU/mL, normal values
<5.00), C-peptide at the lower limits of normal (1.0
ng/mL, normal values 0.8-4.2 ng/mL), normal
pancreatic elastase, and a glycosylated hemoglobin
value of 17.6% (normal values <5.6%) (169
mmol/mol, normal values <38 mmol/mol). The anti-
SARS-CoV-2 antibody titer was 127.1 AU/mL
(normal values <10 AU/mL) for immunoglobulin
(Ig)G, and 5.5 AU/mL (normal values <10 AU/mL)
for IgM. Screening for celiac disease was negative.
Blood cell count, coagulation, renal and hepatic
function tests, and electrolytes levels were normal. An
abdomen magnetic resonance imaging examination
showed no abnormal findings. The patient was
initially treated with intravenous insulin infusion and
subsequently with subcutaneous insulin according to
a basal-bolus regimen with good glycemic values
compensation.

Discussion and Conclusions

Diabetes mellitus represents, together with arterial
hypertension, the main co-morbidity in patients with
SARS-CoV-2 infection and is associated with worse
outcomes.5 The new onset of type I diabetes in patients
with SARS-CoV-2 infection and severe forms of
diabetic ketoacidosis or hyperosmolarity requiring
high doses of insulin has already been reported in
anecdotal cases, leading a group of researchers to
propose an international multicenter registry to verify
the real impact in daily clinical practice.3 The
mechanism by which SARS-CoV-2 infection could
trigger type I diabetes has not been clarified yet. In
diabetic patients, a metabolic inflammation has been
hypothesized, predisposing to an increased cytokine
release when an infection occurs. The so-called
cytokine storm induced by SARS-CoV-2 has been
extensively described and seems to be involved in
multi-organ failure occurring in severe forms of
COVID-19.5,6 The endocrine link in SARS-CoV-2
infection might be represented by the interaction
between a virus surface glycoprotein and angiotensin-
converting enzyme 2 (ACE-2), which acts as a
receptor for this glycoprotein and is highly expressed
by pancreatic cells. ACE-2 has a protective effect on
inflammatory mechanisms. The binding of SARS-
CoV-2 to ACE-2 reduces the expression of ACE-2,
triggering the damage of pancreatic beta cells and
consequently reducing insulin release.5 Another
interesting hypothesis is that human dipeptidyl
peptidase-4 (DDP-4) could act as a receptor and

interact with the S1 domain of the SARS-CoV-2
glycoprotein, allowing the virus to enter the pancreatic
cells, thus further explaining the relationship between
SARS-CoV-2 and new-onset type 1 diabetes mellitus.7
The consequent hypothesis that using DDP-4
inhibitors, which are today a standard treatment for
type 2 diabetes mellitus, could provide therapeutic
opportunities against SARS-CoV-2 infection is even
more fascinating.7

To date, reports of thyroiditis induced by SARS-
CoV-2 infection are infrequent, and the mechanism of
thyroid damage mediated by inflammation and the
abnormal response of the immune system remains the
most likely one.4,8

Our case involves a woman with Hashimoto’s
thyroiditis, who acutely developed type 1 diabetes
after SARS-CoV-2 infection. The high levels of anti-
GAD65 antibodies and low levels of C-peptide
confirmed the hypothesis of type 1 diabetes. We
believe that in this patient, already suffering from an
autoimmune disease such as Hashimoto’s thyroiditis,
an abnormal immune and inflammatory response
triggered by SARS-CoV-2 infection may have
occurred, leading to an autoimmune insulitis with the
destruction of pancreatic beta cells and new onset of
type I diabetes. Other similar reports have been
recently published.9-11

In conclusion, the cytokine storm characterizing
the inflammatory response triggered by SARS-CoV-
2 can lead to an abnormal immune reaction against
pancreatic beta cells, causing the onset of type 1
diabetes mellitus. Therefore, early monitoring and
follow-up of COVID-19 patients with thorough
metabolic control of paramount importance to
intercept the possible occurrence of this complication.
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