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Is type 1 diabetes related to coronavirus disease 2019 in

children?
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Key message

- Evidence shows that patients with type 1 diabetes have been
severely affected by coronavirus disease 2019 (COVID-19) in
various ways.

- Although there is no reliable evidence that COVID-19 worsens
or induces diabetes, it can impair B-cell insulin secretion and
glucose control by inducing inflammation and cytokine pro-
duction.

- A study is needed of the short- and long-term relationship
between diabetes and COVID-19 in the Korean pediatric
population.

Since the onset of the coronavirus disease 2019 (COVID-19)
pandemic, many diabetes researchers have reported a relationship
between COVID-19 and type 2 diabetes.” However, recent
reports on COVID-19 in children and adolescents with type 1
diabetes mellitus (T1DM) have provided insufficient evidence.
Most studies have focused on mortality, morbidity, and manage-
ment after COVID-19 in patients with diabetes.

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2) acutely or chronically confuses the epidemiology of TIDM.
This is because some viral illnesses cause or augment T1IDM. To
date, many studies have suggested that SARS-CoV-2 infection
is unlikely to induce autoimmunity or cause permanent B-cell
damage.?)

Early studies reported that the incidence of T1DM increased
simultaneously with the COVID-19 pandemic.”? However,
this was not the case in late population-based data reports.>>
In other reports, shutdown in primary care institutions and the
main opening of acute care centers delayed the diagnosis and
treatment of patients and caregivers, and many patients already
had acute disease upon arriving at the hospital.>*)

Cytokine storm, commonly found in COVID-19, can damage
or knock out limited B-cell storage in individuals close to stage
3 T1DM, accelerating the last week of acute disease onset, but
this has not been confirmed.? Although there is no reasonable
proof that SARS-CoV-2 aggravates or causes persistent diabetes,
COVID-19 may trigger inflammation and cytokine production,

leading to impaired B-cell insulin secretion and glucose control.?)

The damage to B cells caused by the virus is due to (1) the direct
dissolution effect of viral replication; and/or (2) damage through
the inflammatory reaction of the host by auto-reactive CD+ T
cells leading to autoimmune diseases."

Several viral infections have been suspected to cause clinically
obvious T1DM as a possible trigger for the autoimmune process
and may accelerate the clinical incidence of the at-risk subject.*®)

COVID-19 reportedly causes serious metabolic disorders,
such as diabetic ketoacidosis and hyperglycemic hyperosmolar
state in patients with existing or new-onset diabetes.” Moreover,
some researchers have suggested that SARS-CoV-2 causes T1IDM
onset.” Damage to pancreatic islet cells by the coronavirus is
highly probable and does not appear to be a new phenomenon in
existing virus-related studies.” In addition, more than 909 des-
truction of B cells by direct virus-mediated injury causes nonauto-
immune diabetes, but limited lysis releases pancreatic islet cell
antigens and enhances the autoimmune response. !

Recent viral data have demonstrated that the angiotensin-
converting enzyme (ACE) 2 receptor is used for host cell entry
as an important commonality between SARS-CoV-2 and SARS-
CoV-1 infections.®”) Compared to SARS-CoV-1, SARS-CoV-2
is significantly more contagious, and it is speculated that it can
cause stronger infection of ACE2+ cells using adhesion factors
with higher efficiency.? ACE2 mRNA expression has been
observed in pancreatic and other tissues (nasal epithelium, lung,
gastrointestinal system, testis, cardiovascular, renal, etc.).”
There may be a bidirectional link between COVID-19 and pan-
creatitis-induced diabetes.

In recent studies of children and adolescents, evidence was
lacking that the presence of diabetes is associated with a higher
risk of contracting COVID-19 than the absence of diabetes. In
addition, no reports suggest that diabetes is a comorbidity asso-
ciated with poor outcomes in children and adolescents unlike in
adults.?

However, given that various subtypes of T1DM have been
reported, additional surveillance is needed to determine the
status, course, and long-term possibility of developing TIDM in
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some children and adolescents after SARS-CoV-2 infection.

COVID-19 is a ruthless disease and catastrophe that mankind
has never before experienced. Hyperglycemia appears to in-
crease the COVID-19-associated mortality and morbidity; how-
ever, the SARS-CoV-2 virus itself induces or deteriorates hyper-
glycemia, which can lead to the worst condition.” There are
challenges to be solved regarding newly developed diabetes re-
lated to COVID-19 in children and adolescents. In short, further
research is needed to determine whether COVID-19 is related to
an increased incidence of diabetes and the involved mechanism
in childhood, whether diabetes is a new form of diabetes, B-cell
damage is temporary, and it can cause chronic infection in B cells
or type 1 diabetes in the long term.? How COVID-19 affects the
long-term course of preexisting children with diabetes is also an
important research topic.

In Korea, the incidence of COVID-19 in children and adole-
scents is increasing. Short- and long-term data on children and
adolescents in Korea should be accumulated and epidemiologi-
cally studied in the future.

See the article “Diabetic ketoacidosis in children induced

by coronavirus disease (COVID-19) DKA post-COVID-19 in
children” via https://doi.org/10.3345/cep.2021.00941.
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