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On January 30, 2020, the World Health Organization (WHO) announced
a global warning due to the rapid spread of the COVID-19 disease. The
transmission and pathogenicity of this disease is very high and it rapid
global spread. Diabetes Mellitus is one of the most common diseases in
the world, the main symptom of which is chronic high blood sugar. In
various studies, the possible relationship between diabetes and COVID-
19 has been investigated. Corona has been more severe in diabetic
patients than in healthy people. Identifying risk factors for COVID-19 is
crucial and can play a role in determining treatment priorities; this
study was conducted to investigate the frequency of COVID-19 patients
with diabetes and the relationship between the two diseases in Ghaem
Hospital, Mashhad. In this study, the information available in the
medical archive in Ghaem Hospital of Mashhad related to the patients
hospitalized due to Coronavirus from April 2019 to September 2021
was used. Demographic information of the patients, including the
history of diabetes, blood sugar level, and recovery status was extracted
from the files by the project student, and then patients with diabetes
were randomly selected with the help of a random number table, by
calling the patient or first-degree relatives through the number
registered in the file, if possible, information related to have toothache
during and after hospitalization, and oral ulcers. During and after
hospitalization, the type of diabetes was taken and recorded. In this
study, the information of 1370 patients were analyzed. Among the
patients, 61.5% had diabetes. 52.9% of cases were related to men and
47.1% were related to women. The mortality rate in patients with
diabetes (38.3%) was significantly higher than that in people without
diabetes (30.7%). Likewise, the average age of people who died due to
Corona was higher than those who were discharged. Oral ulcers during
hospitalization were reported in 58.1% of people with type 1 diabetes
and 35.3% of people with type Il diabetes, and the difference between
them was also significant. Oral ulcers after hospitalization were seen in
16.3% of people with type 1 diabetes and 1.5% of people with type II
diabetes. In this study, the death rate of patients with diabetes was
higher than that of normal people. It was reported that people with type
[ diabetes have more oral ulcers than people with type Il diabetes, which
requires more dental attention for these people.
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Introduction

On January 30, 2020, the World Health
Organization (WHO) issued a global alert
regarding the widespread transmission of
COVID-19 [1-10]. Several risk factors have
been identified for this disease, including
cardiovascular diseases, male gender, diabetes,
chronic respiratory diseases, hypertension,
cancers, and age over 60, which are associated
with more severe symptoms [11]. Diabetes
mellitus is considered a significant and well-
known risk factor for infectious diseases,
including COVID-19. The pandemic has,
directly and indirectly, affected the glycemic
control of diabetic patients [12].

The increased expression of ACE2 in lung
alveolar cells, myocardium, kidney, and
pancreas in diabetic patients enhances the
virus's binding affinity, leading to an increased
risk of COVID-19 [13]. It has been confirmed in
the literature that diabetes is a major risk
factor for COVID-19, with a high mortality rate
and poor prognosis [14,15]. Diabetic
individuals exhibit more severe symptoms of
COVID-19 and require additional care [16,17].
Some COVID-19 patients have experienced
acute diabetes mellitus due to viral targeting of
the Langerhans islets and ACE2 receptors [18].
Poor prognosis in diabetic patients with
COVID-19 is attributed to higher body
temperature, decreased oxygen concentration,
and increased blood urea levels [19].

Since identifying the risk factors of COVID-
19 disease is crucial and is significant in
determining treatment priorities, this study
aimed to determine the relationship between
diabetes and COVID-19 disease and the
severity of the disease.

Methods
Ethical consideration and participants

This
medical records of patients who were
hospitalized for COVID-19 and underwent FBS

cross-sectional study examined the

B.R. Kakhki et al.

testing at Ghaem Hospital in Mashhad between
April 2019 and September 2020. The study
follows the Helsinki declaration and approved
by the Ethics of Mashhad
University of Medical Scienceswith the ethic
code of IRMUMS.DENTISTRY.REC.1400.140.

Committee

Data collection

The inclusion criteria included complete
medical records and a definite diagnosis of
COVID-19 based on the PCR test. Demographic
information, including age, sex, history of
diabetes, blood sugar level, and recovery
status, was extracted from the files. The study
team contacted patients who met two
conditions: 1) fasting blood sugar above 126 at
the time of hospitalization and a diagnosis of
diabetes in the patient's file and 2) discharge
from the hospital.

Patients with diabetes were randomly
selected for further investigation
regarding type of diabetes,
toothache, and oral ulcers during and after
hospitalization, were collected and recorded. If
patients did not respond, they were randomly
selected again from the list. Calls were made
from within the faculty, and verbal consent was
obtained before proceeding with the
questionnaire.

and
information

Statistical analysis

Descriptive and frequency statistical tests
were used to obtain the mean and standard
deviation and frequency of quantitative and
qualitative data. Other
independent T-tests were also used to measure
the relationship of study wvariables. The
significance level was considered with an error
of 5% less than 0.05 (P-value < 0.05).

chi-square and

Results

Out of the 1370 patients meeting the criteria,
725 cases (52.9%) were male and 645 cases
(47.1%) were female. Among these patients,
843 (61.5%) had diabetes. A total of 323
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individuals (38.3%) died as a result of both
corona disease and diabetes. The association
between gender and mortality rate was
examined specifically among diabetic patients.
Among the deceased, 164 were women
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(40.9%) and 159 were men (36.0%) who had
corona. The statistical analysis did not reveal a

significant relationship between gender and
mortality in patients (P-value=0.08) (Table 1).

TABLE 1 Demographics of the patients included in the study

Variable Demographics Frequency
Gender Male 725 (52.9%)
Female 645 (47.1%)

Diabetes Status Healthy 527 (38.5%)
Diabetics 843 (61.5%)

Patient Status Deceased 485 (35.4%)
Discharge 885 (64.6%)

Also a telephone survey was conducted
with 244 individuals. Calls were made from
within the faculty by a single person, and
verbal consent was obtained before providing
full explanations. The death rate was 162
(30.7%) in healthy individuals and 323
(38.3%) in diabetic individuals. The results of
the chi-square test indicated a significant
relationship between these variables (P-
value<0.01). The age range of the patients was

9 to 98 years. The average fasting blood sugar
level at the time of hospitalization was 164,
with a standard deviation of 80.

The average age of those who died due to
corona was 67.58 years, while the average age
of those discharged was 57.50 years. The
results of the independent t-test demonstrated
a significant relationship between age and
mortality (P-value<0.01) (Table2).

TABLE 2 Diabetes types and existence of oral ulcer and toothache

Variables Frequency Percentage
Diabetes Type Diabetes Type | 43 17.6
Diabetes Type Il 201 72.4
Oral ulcer Existence during hospitalization Positive 96 39.3
Negative 148 60.7
Oral ulcer Existence after hospitalization Positive 10 4.1
Negative 234 95.9
Toothache present during hospitalization Positive 18 7.4
Negative 226 92.6
Toothache present after hospitalization Positive 17 7
Negative 227 93
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TABLE 3 The relationship between oral ulcers/toothache with hospitalization time and the type

of diabetes
Diabetes Oral ulcer During Oral ulcer After Toothache During Toothache After
hospitalization hospitalization hospitalization hospitalization
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*:Chi square, P-Value< .05 significant

Patients with type 1 diabetes exhibited a significantly higher prevalence of oral ulcers.

The association between age and oral ulcers
during hospitalization was examined. The
average age of individuals with oral ulcers was
60.87 years, while those without oral ulcers
had an average age of 57.04 years. However,
the results of the independent T-test did not
indicate a significant relationship between age
and oral ulcers during hospitalization (P-
value=0.43). Similarly, the relationship
between age and toothache after discharge was
investigated. The average age of individuals
experiencing toothache after hospitalization
was 48.23 years, compared to 59.32 years in
those without toothache. The independent T-
test did not reveal a significant relationship
between age and toothache. It is important to
note that the analysis of the relationship
between age and ulcers after hospitalization
and pain during hospitalization was not
conducted due to the limited number of
participants (10 and 15, respectively)
(Table3).

Discussion

The SARS-Cov-2 virus has been observed to
bind to the ACE2 receptor in various tissues,
including kidney epithelium tissue, pancreas,

endothelial cells, lungs, and heart, via the spike
protein [20] and Immunostaining tests have
demonstrated that the pancreas is a prominent
site of infection in SARS-Cov-2 cases [21].
Consequently, the destruction of pancreatic
cells may contribute to disruptions in glucose
metabolism and the development of
hyperglycemic complications in individuals
with diabetes. Furthermore, individuals with
diabetes exhibit a higher susceptibility to
infection due to the functional decline of
neutrophils and macrophages [12]. The
present study revealed a higher mortality rate
among individuals with diabetes compared to
healthy individuals. In addition, individuals
with diabetes experienced elevated body
temperature, reduced oxygen concentration
during hospitalization, and a higher frequency
of admission to the intensive care unit
[19].Complications arising from COVID-19 are
also more severe in individuals with diabetes,

necessitating specialized care [16]. A
comprehensive review of 83 studies indicated
that individuals with diabetes have an

increased risk of mortality and are more likely
to experience severe forms of the disease [23].
Moreover, hospitalized diabetics with COVID-
19 commonly present with comorbidities such
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as hypertension, cardiovascular disease, and
neurological disorders [24]. The management
of diabetes directly influences the mortality
rate and complications associated with COVID-
19 [25]. The higher mortality rate observed in
individuals with diabetes may be attributed to
a compromised immune system [26]. Age has
been identified as a significant factor in the
mortality of COVID-19 patients, with older
individuals facing a higher risk of death [27].
Notably, the ACE2 receptor is prominently
expressed in the oral cavity, and substantial
amounts of the virus have been detected in the
saliva of individuals with COVID-19 [28,29].
People with diabetes are more susceptible to
viral entry through the oral route due to oral
wounds and delayed wound healing.
Hyperglycemic conditions can further lead to
damage in the connective tissue of the oral
environment, resulting in oral ulcers and
periodontal diseases. The impact of COVID-19
on the oral environment is further exacerbated
in individuals with diabetes due to pancreatic
tissue damage and disrupted glucose
metabolism, leading to an increased incidence
of oral ulcers. Furthermore, the SARS-CoV-2
virus can directly affect oral ACE2 receptors
[30]. This study reported a higher occurrence
of oral ulcers in people with diabetes during
hospitalization = compared to  healthy
individuals.

Conclusion

The findings of this study revealed a significant
association between diabetes and increased
mortality rates among individuals diagnosed
with COVID-19. During hospitalization, oral
ulcers were observed in over one-third of
patients with comorbid diabetes and COVID-
19. However, reports of toothache during and
after  hospitalization
approximately seven percent of the patient

were limited to
population. Notably, the incidence of oral
ulcers during hospitalization was significantly
higher in individuals with type I diabetes
compared to those with type II diabetes.
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Similarly, the occurrence of oral ulcers after
hospitalization = was  significantly

prevalent in individuals with type I diabetes
compared to those with type Il diabetes.

more
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