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Abstract

Background and aim: The new coronavirus, SARS-CoV-2 was identified as the pathogen
responsible for causing the new coronavirus disease (COVID-19) and stated as a global
pandemic by the World Health Organization. Most of the extreme and lethal cases with
COVID-19 happened within the elderly or in patients with pre-existing comorbidities, such
as diabetes mellitus (DM). In view of the above, the aim of this review was to investigate the
scientific knowledge produced worldwide regarding the relationship between COVID-19
and diabetes mellitus.

Method: This article was conducted using the methodological framework of a scoping
review, researched on PUBMED, CINAHL and SCOPUS database.

Results: A total of 12 studies were included. Six were developed in China, two in the
United Kingdom, one in France, Spain, Kuwait and Ireland and all are in English.

Conclusion: Among the main conclusions that explain the relationship between the
severity of the virus and the diabetic patient, the relationship of angiotensin-converting
enzyme (ACE2) as a link between SARS-CoV-2 and target cells, hyperglycemia, HbAlc,
whose level was associated in one of the studies with inflammatory markers, the synthesis
and deregulated lipid clearance that compromises the immune system, the metabolic acidity
that was given as a protective factor of the body against the infection of the new coronavirus
and the “ cytokine storm” are the ones that stand out. Future and clinical investigations to
address gaps and unanswered questions about the relationship between COVID-19 and
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diabetes are of paramount importance.

Introduction

Coronaviruses (CoV) are structurally wrapped viruses with a
single RNA genome, known to cause respiratory infections in humans
and are the second leading cause of the common cold. In general, in
most non-immunodeficient individuals, CoV infection leads to a mild
upper respiratory infection.'

There are seven human coronaviruses (HCoVs) currently known,
including the new coronavirus, SARS-CoV-2, which in December
2019 was identified as the pathogen responsible for causing the new
coronavirus disease (COVID-19). On March 11, 2020, according to
the World Health Organization, COVID-19 was stated as a global
pandemic and on July 17, 2020, there were a total of 13,616,593
confirmed cases with 585,727 deaths worldwide.'?

Most of these extreme and lethal cases with COVID-19 happened
within the elderly or in patients with pre-existing comorbidities, such
as diabetes mellitus (DM),’ thus suggesting that comorbidities are risk
factors associated with disease severity and mortality.*

Patients with DM are more likely to acquire infections, especially
influenza and pneumonia. Similarly, they are more susceptible to
certain complications when infected with pathogens, as they undergo
alterations in the pro-inflammatory state and constriction of the
essential immune reactions.>

In DM this occurs, in part, because as the activated innate immune
cells are aggregated in metabolic tissues, inflammatory mediators,
as IL-1f and TNFa, are discharged, promoting systemic insulin
resistance and harm to 3 cells.”

In view of the above, the aim of this review was to investigate the
scientific knowledge produced worldwide regarding the relationship
between COVID-19 and diabetes mellitus.

Method

To carry out this article, the methodology adopted was the
Scoping Review, which maps the main concepts that underpin a
research area and the main sources and types of evidence already
available, determines the value of conducting a complete systematic
review, summarizes and disseminates the results of the research and
contributes to identify existing research gaps in the literature, such as
that of the present study.®

The question that guided this study was: what is the scientific
evidence produced about the increased risk of severity in patients with
diabetes infected with COVID 19?

To select the articles, the online search was performed in the
PUBMED, CINAHL and SCOPUS databases. The descriptors of
the Medical Subject Headings (MeSH) used were: “COVID-19”,
“coronavirus”, “diabetes mellitus” and “risk”. The Boolean operators
used were “AND” and “OR”.

Inclusion criteria were defined as: research published in article
form, in national and international journals, in Portuguese, English
and Spanish; thatrelated diabetes and COVID 19; without temporal
cutout; and that had titles and abstracts available and indexed in
the databases. Exclusion criteria were: articles that did not address
the aforementioned theme; review articles; book chapter; letters;
editorials; and articles that the method was not clearly described.

Results and discussion

The sample consisted of 12 studies,* in which all are in English
and are from the year 2020. As for the country of publication, six were
developed in China, two in the United Kingdom, one in France, Spain,
Kuwait and Ireland.

Int Phys Med Rehab J. 2020;5(4):168—170.

”IIII Submit Manuscript | http://medcraveonline.com

168

©2020 QOliveira et al. This is an open access article distributed under the terms of the Creative Commons Attribution License, which
BY NC

permits unrestricted use, distribution, and build upon your work non-commercially.


https://creativecommons.org/licenses/by-nc/4.0/
https://crossmark.crossref.org/dialog/?doi=10.15406/ipmrj.2020.05.00251&domain=pdf

COVID-19 and diabetes: a review literature

The analyzed studies showed that patients with diabetes who
contract covid-19 are subject to a worse prognosis and increased
mortality.

ACE2, the receptor for sars-CoV-2 to infect cells, is altered in
patients with chronic diseases, such as diabetes, due to metabolic
alterations, therefore increasing the chance of infection and severity
of the disease in these patients, mentioned in the study by four
authors"!*!>18 ag responsible for aggravating the evolution of covid-19
in these patients.?*!

After being infected with the virus, the cells undergo necrosis
or apoptosis, processes in which the activation of pro-inflammatory
chemokines orcytokines, that are responsible for triggering
inflammatory responses, and for the accumulation of defense cells at
the site, occur. People with chronic hyperglycemia have a deregulated
expression of ACE2, which leaves the cells more vulnerable to
inflammatory effects, since in addition to the regulation of systemic
arterial hypertension (SAH), this enzyme has protective effects,
especially in relation to inflammation.'*

The deregulated expression of ACE2 in pancreatic cells can
cause a disturbance of their functions and lead to a deficiency in the
production of hormones responsible for the regulatory process of
glucose in the body, and may prevent the assembly of a coordinated
and appropriate physiological response to the combat of the invading
agent.'

Excess glucose in the bloodstream, which can be caused by
the mechanisms mentioned above, may be the justification of the
correlation between inflammatory markers and HbAlc or glycated
hemoglobin in diabetic patients with Covid-19. Glycated hemoglobin
is a result of the binding of the glucose molecule present in the
bloodstream with circulating hemoglobin. Thus, high levels of
HbAlc can refer us to a state of hyperglycemia, which according to
the study by Wu et al.? is associated with a worse prognosis, given
the relationship of the high glycemic level with the mechanism of
infection of Covid-19."

According to studies included in the sample,''2!1° diabetic
patients and/or patients with uncontrolled hyperglycemia had an
increased mortality rate compared to other patients, as there is a pro-
inflammatory state and a weaker immune response, since the function
of defense cells is reduced in these patients, leading to a higher risk
of secondary bacterial infections as well as virus-induced damage to
multiple organs, such as liver and pancreatic injury.'?

Hyperglycemia has multiple effects on the body, including
immunosuppression, due to cellular and humoral immunity being
impaired, as monocytes, macrophages, neutrophils, lymphocytes and
T cells are decreased. It has also been proposed that the release of stress
hormones, such as epinephrine and cortisol, lead to catecholamine-
mediated liver glycogenolysis, as well as direct sympathetic
stimulation of glucose degradation, which would increase the level of
hyperglycemia, and thus further aggravate its own effects, making it
difficult to fight infections and diseases.'>**%

Obesity is a common risk factor for hyperglycemia, as it affects
the kidneys, triggering intrarnal inflammation and recruiting immune
cells through the so-called metainflamation, which is a low-grade
inflammation mainly sustained by the excessive production of pro-
inflammatory mediators by the adipose tissue.?

Two authors'! included in the sample explain that obesity may
worsen the scenario in diabetic patients infected with covid-19,
because according to Dommingo et al.! obesity leads to a pulmonary
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surfactant dysfunction, while Al Sabah'" reports that it is linked to
the synthesis and release of unregulated lipids, which may initiate or
aggravate inflammations and lung lesions, worsening the evolution of
COVID-19 in these patients.

The studies of Alkundi et al.'' showed that patients with
diabetes,infected by COVID-19, suffering from Diabetic Ketoacidosis
(DKA) are less likely to die compared to those who do not have the
disease, and that children were generally asymptomatic or developed
mild symptoms compared to other patients, since they have normal
physiological metabolic acidosis, raising the hypothesis that
metabolic acidity would actually be protective to the most severe
types of COVID-19.

However, Palermo et al.”’ controversially states that in DKA,
insulin insufficiency would trigger a cascade of non-adaptive
physiological responses, including the formation of excessive ketone
bodies that lead to metabolic acidosis and hyperglycemia, resulting
in progressive hypovolemia and loss of electrolytes, constituting a
deleterious and non-protective effect.

According to Finucane; Davenport'® COVID-19 and DM have
implications on cytokines, stating that COVID-19 causes a cytokine
storm, which is responsible for causing multiple organ failure and that
DM modifies the cytokine profile and worsens an already unregulated
immune reaction.

High glucose levels, captured by monocytes, induce viral
replication and increase the amount of pro-inflammatory cytokines
that act not only in the death of lung cells, but throughout the body
through an uncontrolled immune response.?®

The cytokine storm is followed by the immune system attacking the
body due to an uncontrolled and widespread inflammatory response,
which can cause multiple organ failure and in the most severe cases of
SARS-CoV-2 infection, death.”

Conclusion

The pandemic has spread rapidly around the world, and has
proven to be severe in some cases, such as diabetes, which should be
assessed as a risk factor because it significantly increases morbidity
and mortality. Future and clinical investigations to address gaps and
unanswered questions about the relationship between COVID-19
and diabetes are of paramount importance to better understand the
pathophysiological mechanisms involved in the association of these
diseases that make severity more pronounced and to create specific
therapeutic strategies to better serve them.

Among the main conclusions that explain the relationship between
the severity of the virus and the diabetic patient, the relationship of
angiotensin-converting enzyme (ACE2) as a link between SARS-
CoV-2 and target cells, hyperglycemia, HbAlc, whose level was
associated in one of the studies with inflammatory markers, the
synthesis and deregulated lipid clearance that compromises the
immune system, the metabolic acidity that was given as a protective
factor of the body against the infection of the new coronavirus and the
“cytokine storm” are the ones that stand out.
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