
Uncorrected Proof

Gene Cell Tissue. In Press(In Press):e129811.

Published online 2023 January 17.

https://doi.org/10.5812/gct-129811.

Review Article

Diabetes and the Outbreak of Coronavirus Disease (COVID-19): A

Critical Review

Mehran Kamani 1, * and Abbas Mohammadi 2, 1

1Sirjan University of Medical Sciences, Sirjan, Iran
2Physiology Research Center, Kerman University of Medical Sciences, Kerman, Iran

*Corresponding author: Sirjan University of Medical Sciences, Sirjan, Iran. Email: mehrankamany@yahoo.com

Received 2022 July 12; Revised 2022 November 12; Accepted 2022 November 16.

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 pro-
mote 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, pro-
viding 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 respira-
tory syndrome coronavirus 2 (SARS-CoV-2), a coronavirus,
was reported in Wuhan, a Chinese city (1). Coronavirus dis-
ease 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 res-
piratory syndrome coronavirus 2, known as COVID-19, is
a mild acute respiratory illness that may become compli-
cated with severe pneumonia, leading to respiratory fail-
ure and septic shock. Severe coronary heart disease affects
mainly adults with underlying comorbidities such as hy-
pertension, diabetes, cardiovascular disease, chronic lung
disease, cancer, and chronic kidney diseases (3, 4). In pa-
tients with coronary heart disease, several studies have
demonstrated that comorbidities are present in approx-
imately 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 peo-
ple per 100 countries have been established (8). The COVID-
19 epidemic mainly kills the elderly and high-risk individ-
uals. 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. Accord-
ing to statistical reports, in the last twenty years, the num-
ber 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
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 complica-
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tions such as blindness, kidney failure, cardiovascular
problems, diabetic foot ulcers, amputation, infection, and
genital disorders such as infertility and erectile dysfunc-
tion 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 var-
ious 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 differ-
ent risks on people with diabetes regarding diet, exer-
cise, medication availability, and stress, which can impede
glycemic control with the consequence of uncontrolled
hyperglycemia and worsening the condition in these peo-
ple (9, 16).

Since the beginning of the pandemic, several coun-
tries have taken measures to curb the corona spread. Ac-
tions 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 manage-
ment 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, par-
ticular 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 interven-
tions in this study.

The purpose of this study was to promote the health of
people with diabetes by investigating the relationship be-
tween blood sugar levels in diabetic patients and its conse-
quences regarding different strains of coronavirus. To re-
alize this, related situations in this field have been inves-
tigated, and useful review articles were analyzed and re-
ported.

2. Methods

This work was done as a study in diabetes and coro-
navirus. Scopus, PubMed, and Web of Science databases
were searched on January 20, 2021. All kinds of eligible arti-
cles 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 interna-
tional 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 uncon-

trolled 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 con-
sequences 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. Infec-
tion with the coronavirus can also cause high blood sugar
symptoms in people with an unmasked diabetes condi-
tion. Ten percent of patients with COVID-19 with no history
of diabetes develop high blood sugar after COVID-19 infec-
tion, which can be due to the detrimental effects of the
virus on the pancreas. Approximately one-third of coron-
avirus 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 dur-
ing 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. Statisti-
cal 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 af-
ter 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 under-
lying diseases in hospitalized patients were: blood pres-
sure (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 complica-
tions of COVID-19 in people with diabetes were very severe,
which could be responsible for various complications in
these patients (25). Since diabetes is associated with im-
mune system disorders, diabetics are more likely to con-
tract infections than non-diabetics. Uncontrolled hyper-
glycemia in diabetics can lead to degenerative changes,
decreased phagocytosis, endovascular adhesion to the en-
dothelium, and decreased intracellular bactericidal activ-
ity (26). Also, uncontrolled diabetes can lead to compli-
cations such as vascular injuries and subsequent neuro-
pathic injuries, which can cause infection in diabetics (27).
Diabetes and obesity are associated with chronic inflam-
mation caused by increased secretion of adipose tissue lep-
tin and cytokines hormones such as tumor necrosis fac-
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tor α (TNFα) and interleukin 6 (IL-6), which play an essen-
tial role in insulin resistance (28). The results of several
studies indicate that diabetes has adverse effects on pa-
tients’ clinical outcomes. However, these results are not
conclusive and need further investigation. Several studies
have demonstrated that diabetes is a significant determi-
nant of adverse clinical outcomes in patients with COVID-
19 (6). According to the results of some studies, acute hy-
perglycemia is associated with the risk of COVID-19. This
new hypothesis has been the focus of much research dur-
ing 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 hyper-
glycemia 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 pa-
tients (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 peo-
ple with a glucose gap greater than 80 mg/dL were signifi-
cantly 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 underly-
ing infections (31). Researchers have suggested that HIV
AIDS is important in predicting mortality in critically ill pa-
tients. 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 adap-
tive responses to a serious illness that can cause the body to
over-release cytokines and anti-regulatory hormones, re-
sulting 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 di-
abetes 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 recov-
ery rates were also the same in both groups. This indicates
that the outcomes of the study could be more reliable ac-
cording to the results of HbA1c. Since this study was obser-
vational, 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 di-
abetics. Therefore, to avoid physical and face-to-face con-
tact and to prevent unwanted gatherings of diabetic pa-
tients, especially patients with diabetes complications, di-

abetic 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 demon-
strated a link between this virus and diabetes. COVID-19 ac-
tivates 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 con-
ditions, 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 preven-
tion against COVID-19, and this control should be compre-
hensive. Besides controlling blood sugar, other parame-
ters, such as blood pressure and blood lipids, should also
be controlled. Additionally, remote medical counseling
should be taken more seriously by these patients than be-
fore. 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, espe-
cially type 1 diabetes, can lead to the malfunction of the
immune system, which in turn, predisposes them to infec-
tious diseases such as COVID-19 (39). Today, the increase
in the number of patients with type 2 diabetes, accompa-
nied by fatty liver disease in many due to the increase in
cytokines in the blood, makes them very susceptible to in-
flammatory 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 sub-
types and study how they are related to the COVID-19 con-
sequences, particularly whether some different manage-
ment 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, avoid-
ing crowds, and performing aerobic exercises such as walk-
ing and cycling. Diabetic patients, especially in this epi-
demic, should ensure that their blood sugar is controlled
by regular HbA1c monitoring every three months to man-
age their condition well. Following a regular diet pre-
scribed by nutritionists is recommended to control dia-
betes 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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Figure 1. The three basic principles of diabetes control and the benefits of control
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