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Abstract

Context: In the last few years, humanity has faced one of the most twisted pandemics in history. The COVID-19 pandemic has had
a significant impact on people’s lives during its outbreak, especially on people with underlying diseases such as diabetes. This
study reviewed diabetes care during the COVID-19 outbreak to facilitate diabetes management during the coronavirus outbreak
and promote the survival of these patients in this global pandemic.
Methods: This work was done as a study on diabetes and coronavirus. Scopus, PubMed, and Web of Science databases were searched
on January 20, 2021.
Results: Studies demonstrated that diabetes is not the leading cause of comorbidity or ultimate cause of mortality or morbidity of
COVID-19 disease, as mentioned above.
Conclusions: This review study concluded that with the peak of the coronavirus, diabetes management is critical. Besides,
providing conditions to maintain the health of diabetic patients by informing them and communicating effectively with healthcare
personnel is of great importance.
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1. Context

In late 2019, a new virus causing severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), a
coronavirus, was reported in Wuhan, a Chinese city (1).
Coronavirus disease 2019 (COVID-19) spread rapidly in
various countries and was recognized by the World Health
Organization on 11 March 2020 as a global epidemic
(2). Severe acute respiratory syndrome coronavirus 2,
known as COVID-19, is a mild acute respiratory illness
that may become complicated with severe pneumonia,
leading to respiratory failure and septic shock. Severe
coronary heart disease affects mainly adults with
underlying comorbidities such as hypertension, diabetes,
cardiovascular disease, chronic lung disease, cancer, and
chronic kidney diseases (3, 4). In patients with coronary
heart disease, several studies have demonstrated that
comorbidities are present in approximately half of the
hospitalized patients with COVID-19, with hypertension
being the most common comorbidity, followed by
diabetes and coronary heart disease (CHD) (5-7).

According to the present evidence, the outbreak of
COVID-19 is complicated. The epidemiological criteria
for a global epidemic with an infection rate of over
100,000 people per 100 countries have been established
(8). The COVID-19 epidemic mainly kills the elderly and
high-risk individuals. People with severe diseases caused
by underlying risk factors, such as diabetes, are at higher
risk. For severe cases of COVID-19 and its complications,
high mortality of up to 50% is predicted (9).

Diabetes mellitus (DM) is a disease with high blood
sugar levels and is a severe risk to human health. According
to statistical reports, in the last twenty years, the number
of diabetic patients has been increasing (10). In 1985,
the number of diabetics around the world was about 30
million; in 2010, that number rose to approximately 285
million. According to the statistics from the International
Diabetes Federation, the number of people with diabetes
in 2019 will reach 463 million. It is estimated that by 2045,
about 700 million people will be affected (11, 12). In 2011, the
prevalence of diabetes in Iran in individuals between 25
and 70 years was 11.9%. The reported results demonstrated
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a 35% increase compared to 2005. With this increasing
trend, it is estimated that, in 2030, about 2.9 Iranians will
have diabetes (13).

Uncontrolled DM can lead to irreversible
complications such as blindness, kidney failure,
cardiovascular problems, diabetic foot ulcers, amputation,
infection, and genital disorders such as infertility and
erectile dysfunction in men. These complications can
cause disability in these patients (14, 15).

People with diabetes mellitus have a potentially high
risk of contracting COVID-19 and its complications for
various reasons. The mortality rate in people with diabetes
is reported to be up to 50% higher than in non-diabetic
controls. Measures such as “quarantine” impose different
risks on people with diabetes regarding diet, exercise,
medication availability, and stress, which can impede
glycemic control with the consequence of uncontrolled
hyperglycemia and worsening the condition in these
people (9, 16).

Since the beginning of the pandemic, several countries
have taken measures to curb the corona spread. Actions
such as screening, health education, quarantine, and
widespread vaccination worldwide have been prioritized
in the essential programs of various countries.

In this study, we reviewed the therapeutic measures
and strategies studied in self-care and diabetes
management against the COVID-19 pandemic. Since the
outbreak of COVID-19, many communities have attempted
to care for high-risk individuals, such as diabetics. In this
regard, particular recommendations and care measures
for diabetics have been provided for self-management to
cope with the coronavirus. Maintaining the community’s
health is very important, and we have tried to summarize
these interventions in this study.

The purpose of this study was to promote the health
of people with diabetes by investigating the relationship
between blood sugar levels in diabetic patients and its
consequences regarding different strains of coronavirus.
To realize this, related situations in this field have been
investigated, and useful review articles were analyzed and
reported.

2. Methods

This work was done as a study in diabetes and
coronavirus. Scopus, PubMed, and Web of Science
databases were searched on January 20, 2021. All kinds of
eligible articles on diabetes and coronavirus published
in recent years were evaluated. A total of 32 articles
(80%) were published in Q1 journals, and nine (20%) were
related to other international studies. There were few

review articles on primary care in diabetes during the
coronavirus outbreak.

3. Discussion

3.1. Association BetweenDiabetesMellitus and the Coronavirus

Patients with underlying diseases such as
uncontrolled diabetes, hypertension, and cardiovascular
disease, as well as the elderly, are more prone to
severe clinical consequences, as well as a higher rate
of COVID-19-related complications (17, 18). According
to evidence, diabetes, especially in men, the elderly,
senescence obesity, high blood pressure, and heart
disease, predisposes people to the development of
COVID-19 with severe and lethal consequences such as
accumulation of cytokines, thrombose, and eventually
death. Many patients in India had diabetic ketoacidosis as
the first presentation of the disease. COVID-19 in diabetic
patients causes severe hyperglycemia. Infection with the
coronavirus can also cause high blood sugar symptoms in
people with an unmasked diabetes condition. Ten percent
of patients with COVID-19 with no history of diabetes
develop high blood sugar after COVID-19 infection, which
can be due to the detrimental effects of the virus on the
pancreas. Approximately one-third of coronavirus deaths
occur in people with diabetes (19). A study in Hong Kong
showed that in 115 patients with SARS-CoV, the diabetes
mortality rate increased (20). Also, in 2009, the results of
a study demonstrated severe complications during the
influenza A (H1N1) epidemic in people with diabetes (21).
In another study on MERS-CoV, the results showed that
approximately 50% of 637 patients infected with the virus
had diabetes (3). The presence of diabetes in patients with
COVID-19 depends on the study population. Statistical
studies in China demonstrated that in a study of 1,099
patients with COVID-19, 7.4% had diabetes (22).

In a meta-analysis study in 2019, the results of 7
studies involving 1,576 patients from China demonstrated
that after hypertension, diabetes was the second most
common comorbidity in patients with COVID-19, and
about 9.7% of patients had diabetes (23). In a study in
Italy, an analysis of COVID-19 consequences in 1591 patients
admitted to the intensive care unit demonstrated that
the rates of underlying diseases in hospitalized patients
were: blood pressure (49%), cardiovascular disorders
(21%), high cholesterol (18%) and diabetes (17%) (24).
The results of observational studies demonstrated that
the leading cause of death in patients with COVID-19
was diabetes, and the complications of COVID-19 in
people with diabetes were very severe, which could be
responsible for various complications in these patients
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(25). Since diabetes is associated with immune system
disorders, diabetics are more likely to contract infections
than non-diabetics. Uncontrolled hyperglycemia in
diabetics can lead to degenerative changes, decreased
phagocytosis, endovascular adhesion to the endothelium,
and decreased intracellular bactericidal activity (26). Also,
uncontrolled diabetes can lead to complications such as
vascular injuries and subsequent neuropathic injuries,
which can cause infection in diabetics (27). Diabetes
and obesity are associated with chronic inflammation
caused by increased secretion of adipose tissue leptin
and cytokines hormones such as tumor necrosis factor α
(TNFα) and interleukin 6 (IL-6), which play an essential
role in insulin resistance (28). The results of several
studies indicate that diabetes has adverse effects on
patients’ clinical outcomes. However, these results are
not conclusive and need further investigation. Several
studies have demonstrated that diabetes is a significant
determinant of adverse clinical outcomes in patients
with COVID-19 (6). According to the results of some
studies, acute hyperglycemia is associated with the risk
of COVID-19. This new hypothesis has been the focus of
much research during the current epidemic, and similar
studies will continue in this field. Yang et al. and Mirzaei
et al. reported that during the previous SARS epidemic,
diabetes and hyperglycemia were associated with poor
prognoses (29, 30). In a 2015 study on ICU patients, Liao
et al. found that stress-induced hyperglycemia was an
independent and related factor in increasing the risk of
death in nondiabetic patients (31). In a study on diabetic
patients admitted to the ICU between 2011 and 2014,
it was observed that levels of glycated hemoglobin A
or hemoglobin A1c (HbA1c) in people with a glucose
gap greater than 80 mg/dL were significantly higher
in deceased patients than in diabetics with a glucose
gap less than 80 mg/dL. Among the identified causes
of death in the mentioned study, 38.8% were related to
respiratory failures, and 59.5% were related to underlying
infections (31). Researchers have suggested that HIV AIDS is
important in predicting mortality in critically ill patients.
In these studies, the severity of HIV AIDS has been linked
to the severity of the disease. In humans, stress-induced
hyperglycemia (SIH) can transform severe adaptive
responses to a serious illness that can cause the body
to over-release cytokines and anti-regulatory hormones,
resulting in insulin resistance (32). Controlled diabetes
with regular quarterly monitoring of HbA1c levels can play
an important role in managing the disease in people with
diabetes and keeping the body free from inflammation.
In a 2020 study by Raufi et al., they examined the effects
of good and poor diabetes control in 117 COVID-19 patients
with diabetes and reported that 79.5% of patients had

poor management, and 20.5% had good glycemic control
(33). Nonetheless, CT scan images in the two groups were
not significantly different. The observed mortality and
recovery rates were also the same in both groups. This
indicates that the outcomes of the study could be more
reliable according to the results of HbA1c. Since this
study was observational, the results cannot be compared
with the results of another study, and they may seem
contradictory (33, 34).

3.2. Management of Diabetes During the COVID-19

The outbreak of coronavirus is a high-risk period for
diabetics. Therefore, to avoid physical and face-to-face
contact and to prevent unwanted gatherings of diabetic
patients, especially patients with diabetes complications,
diabetic patients are advised to use telemedicine as much
as possible (35). Examination of molecular events in the
body of diabetic patients exposed to the coronavirus
demonstrated a link between this virus and diabetes.
COVID-19 activates the enzyme dipeptidyl peptidase-4
(DPP-4) in these patients. The enzyme dipeptidyl peptidase
is a practical replicator of the COVID-19 virus. Dipeptidyl
peptidase-4 is a membrane-specific glycoprotein that
plays a crucial role in glucose and insulin metabolism
and, under certain conditions, increases inflammation.
Although the mechanism of DPP-4 suppressant drugs
is not yet known, they may be effective in treating
COVID-19 patients with diabetes (35, 36). In managing
their disease, diabetic patients should consider their
blood sugar control as a primary prevention against
COVID-19, and this control should be comprehensive.
Besides controlling blood sugar, other parameters,
such as blood pressure and blood lipids, should also
be controlled. Additionally, remote medical counseling
should be taken more seriously by these patients than
before. Diabetics should take the WHO and CDC guidelines
for regular hand washing and social distancing seriously
(37, 38). People with diabetes, especially groups that
have diabetes with side effects, need more consideration
and care. Elevated HbA1c levels in people with diabetes,
especially type 1 diabetes, can lead to the malfunction
of the immune system, which in turn, predisposes them
to infectious diseases such as COVID-19 (39). Today, the
increase in the number of patients with type 2 diabetes,
accompanied by fatty liver disease in many due to the
increase in cytokines in the blood, makes them very
susceptible to inflammatory reactions. These people are
considered the high-risk groups with COVID-19 disease
and need special care (40). It is important to determine
the diabetes subtypes and study how they are related to
the COVID-19 consequences, particularly whether some
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Figure 1. The three basic principles of diabetes control and the benefits of control

different management approaches will be effective in
managing COVID-19 diabetes (16).

3.3. Conclusions

Although vaccinations have worked well these days,
nothing is yet certain, and diabetics should improve
their blood sugar control by following health guidelines,
avoiding crowds, and performing aerobic exercises such
as walking and cycling. Diabetic patients, especially
in this epidemic, should ensure that their blood sugar
is controlled by regular HbA1c monitoring every three
months to manage their condition well. Following a
regular diet prescribed by nutritionists is recommended
to control diabetes and ensure that they have normal
blood sugar levels during the outbreak of the coronavirus
and its new strains. The results of this review study are
illustrated in Figure 1.
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