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It is known that pancreatic B-cells are permissive to severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in-
fection through the expression of ACE receptor 2 (1) and
that the infection may also induce indirect 3-cell damage
through a cytokine storm and a proinflammatory milieu (2).
It has also been shown that inflammatory and immunologi-
cal alterations (3) following a coronavirus disease 2019
(COVID-19) infection may lead to acute and long-term dis-
ruption of glucose metabolism (4-6). A recent study showed
that the combination of augmented circulating inflamma-
tory factors that exert toxic effects on human pancreatic
islets and SARS-CoV-2-specific viral RNA in pancreatic tis-
sues, together with the alteration of secretory granules,
promotes glucose metabolism alterations (7). Despite the
increasing number of observations, the complex pathogenic
model that links COVID-19 and new-onset diabetes has
not been fully clarified yet. Many retrospective studies, sys-
tematic reviews, and meta-analyses reported an increase in
new-onset diabetes associated with COVID-19 (8). A recent
meta-analysis by Banerjee et al. (9) showed 59% higher
risk of individuals developing diabetes in the postacute
COVID-19 phase versus the risk for healthy control individuals
(hazard ratio [HR] 1.59) and versus the risk for severity-
matched non-COVID-19 respiratory tract infections (moderate-
severe/hospitalized cases, HR 1.52; mild cases, HR 1.22), while a
role for steroid use was excluded (steroids vs. no steroids, rela-
tive risk 1.42 vs. 1.46). Epidemiological observations on new-
onset type 1 diabetes are showing even more contrasting results.
A possible delay in the diagnosis or the reduced accessibility of
health care services during the pandemic period may have also
played a role in the increase in diabetic ketoacidosis diagnosis
(10). The epidemiological impact of COVID-19 infection on the
incidence of type 1 and type 2 new-onset diabetes in the real
word has not been established yet due to the lack of prospec-
tive studies and of adequate control populations in the pub-
lished studies.

The study by Sharma et al. (11) showed association
between SARS-CoV-2 infection and the derangement of
glucose metabolism through analysis of a large cohort
of patients with COVID-19 infection compared with a
large matched cohort of patients without COVID-19 in-
fection. The authors also evaluated HbA;. levels longi-
tudinally pre- and post-infection. Finally, the authors
explored the occurrence of diabetic ketoacidosis, excluding
patients with previous diabetic ketoacidosis history and
those who received a diagnosis of hyperosmolar hypergly-
cemic syndrome. The authors obtained data on new-onset
diabetes after COVID-19 infection in a real-world cohort,
but they also conducted a case-control study on diabetes-
related complications of COVID-19 infection. This study has
some limitations. Among those, we should mention that a
selection bias should not be excluded due to the selection of
only patients whose data are in a dinic registry. Moreover,
authors included only patients who had HbA;, measurement
in the 12 months before the COVID-19 test, but many data
on HbA;. values are lacking, and it is possible that this
contributed to an additional selection bias in the groups
of patients with COVID-19 and without COVID-19. Thus,
the reproducibility of data obtained from this specific pop-
ulation is uncertain. Indeed, it is possible that patients
with risk factors for diabetes may be enrolled. Second, the
authors did not evaluate the impact of hypoglycemic drugs
on HbA;. changes in the subgroups of patients with type 1
and type 2 diabetes, thus is not possible to exclude different
changes in intensity of care, espedially in the COVID-19
group.

Newly published data confirm the negative impact of
COVID-19 on glycometabolic control, leading to higher
rates of diabetes diagnosis in infected subjects and to the
worsening of glucose control in those patients already di-
agnosed with diabetes with a higher rate of diabetic ke-
toacidosis (11). Some aspects should still be clarified. For

"Division of Endocrinology, ASST Fatebenefratelli-Sacco, Milan, Italy
Znternational Center for T1D, Pediatric Clinical Research Center Romeo ed
Enrica Invernizzi, Dipartimento di Scienze Biomediche e Cliniche L. Sacco,
Universita di Milano, Milan, Italy

3Nephrology Division, Boston Children’s Hospital, Harvard Medical School,
Boston, MA

Corresponding author: Paolo Fiorina, paolo.fiorina@childrens.harvard.edu

© 2023 by the American Diabetes Association. Readers may use this article
as long as the work is properly cited, the use is educational and not for
profit, and the work is not altered. More information is available at https://
www.diabetesjournals.org/journals/pages/license.

See accompanying article, p. 627.

202 1990100 61 U0 159nB Aq Jpd"806022AP/Z2820./095/G/Z L/pd-0jo1e/salaqelp/Bio s|euinolsalagelp//:diy woJy papeojumod


mailto:paolo.fiorina@childrens.harvard.edu
https://www.diabetesjournals.org/journals/pages/license
https://www.diabetesjournals.org/journals/pages/license
http://crossmark.crossref.org/dialog/?doi=10.2337/db22-0908&domain=pdf&date_stamp=2023-04-10

diabetesjournals.org/diabetes

instance, mechanisms of the deleterious link between
COVID-19, diabetes, and diabetes risk factors for this
manifestation after COVID-19 infection are not known.
Moreover, the mechanisms with which infection could
trigger ketoacidosis have not been explored yet, and it
is not clear if COVID-19 infection disrupts immune tol-
erance. Undoubtedly, better phenotyping of patients
with COVID-19 infection and validated outcome meas-
ures of glucose metabolism or insulin resistance status
following infection are needed for deeper knowledge of
the subject.

In conclusion, SARS-CoV-2 infection has a role in facilitat-
ing or promoting the complex pathogenesis of new-onset di-
abetes and in the derangement of glycometabolic control in
those patients who have already been diagnosed with diabe-
tes. However, many questions remain unsolved. Indeed, it
probably would be advisable to conceive surveillance strate-
gies to better protect exposed patients and to deeply under-
stand the burden of the problem.
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