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Abstract

Background
A new viral disease called coronavirus disease 2019 (COVID-19) originally surfaced in Wuhan, China, and
has swiftly spread throughout the globe. We sought to comprehend how COVID-19's prognosis related to
diabetes mellitus.

Methods
This is a retrospective, single-center cohort research conducted at Damascus Hospital from December 25,
2020 to March 20, 2021, 365 COVID-19 patients were enrolled. Data on demographics, clinical
characteristics, laboratories, radiologic �ndings, therapies, complications, and clinical outcomes were
taken from medical records and compared between groups with and without diabetes (n = 195 and n = 
170).

Results
Out of 365 COVID-19 patients that were involved in the trial, 207 (57%) were men and 158 (43%) were
women. Patients participating in COVID-19 were divided into two groups: those with diabetes (n = 195)
and those without the condition (n = 170). Patients with diabetes had higher rates of symptoms such as
fatigue (86.7%, P = 0.000), dyspnea (93.8%, P = 0.000), headache (32.8%, P = 0.000), and chest discomfort
(8.2%, P = 0.000). We found that those with uncontrolled diabetes who were coronavirus-infected had a
signi�cant mortality rate, with a death rate of 64% in this group of patients.

Conclusion
The prognosis of COVID-19 is independently at risk due to diabetes. Patients with diabetes, especially
those who require insulin therapy, should get more focus on prevention and treatment.

Introduction:
The coronavirus SARS-CoV-2 that causes COVID-19 is a fast-moving, infectious illness that affects most
nations in the world [1]. After the Middle East respiratory syndrome coronavirus (MERS-CoV) and the
severe acute respiratory syndrome coronavirus (SARS-CoV), SARS-CoV-2 is the third coronavirus to occur
in human history [2, 3]. The coronavirus group of enveloped viruses is called after the crown-like shape of
their virions when seen under an electron microscope. They are encoded by single-stranded positive-
sense RNA genomes. The primary characteristic of SARS-CoV-2 that sets it apart from other viruses is its
ability to spread, together with a higher risk of fatality brought on by acute respiratory distress syndrome
(ARDS). SARS-CoV-2 infections can cause a variety of signs and symptoms, from mild or asymptomatic
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infections that are limited to the upper respiratory tract (20–86% of all infections) to drastic respiratory
distress caused by the infection spreading to the lower airways and causing localized in�ammation and
pneumonia. Patients who have concomitant conditions such as chronic obstructive pulmonary disease
(COPD), asthma, diabetes, hypertension, and cardiovascular disease (CVD) are more likely to experience
this [4, 5]. Signi�cantly, Maddaloni et al. hypothesized that Covid-19 patients with diabetes had higher
rates of COPD and chronic kidney disease (CKD) [6].

In general, people with diabetes and/or obesity have impaired innate and adaptive immune responses,
which are characterized by a state of persistent low-grade in�ammation [7], that can cause an abrupt
change in systemic metabolism that is indicated by higher levels of leptin (a proin�ammatory adipokine)
and lower levels of adiponectin (an anti-in�ammatory adipokine) [8, 9]. Prior research revealed that
people with diabetes were at a higher risk of both SARS and MERS [10, 11]. It has been demonstrated that
histories of diabetes and hyperglycemia among SARS patients are independent predictors of death and
morbidity, and that metabolic management could enhance their prognosis [11]. In addition,
hyperglycemia is a potent predictive indicator of outcome in COVID-19 hospitalized patients. Previous
research has shown that COVID-19 hyperglycemic patients had a greater cumulative incidence of severe
illness than normoglycemic groups [12, 13]. Alternative explanations for this higher mortality include
immune system alterations brought on by hyperglycemia and an increase in in�ammatory cytokines [14].
Additionally, 26.8% of older people who were more likely to die from COVID-19 had diabetes [4]. 10.5% of
the population in the United States has diabetes [4]. Similar to this, obese people are more likely to get
SARS-CoV-2 problems [15, 16].

The prognosis and disease progression of 365 COVID-19 patients were examined to determine whether
diabetic COVID-19 patients have a poorer disease progression. Demographic, clinical, laboratory,
radiologic, therapy, complications, and clinical outcome data were meticulously collected and analyzed.

Materials And Methods:
Study Design and Participants

We included 365 COVID-19 patients in this retrospective, single-center cohort study from December 25,
2020, to March 20, 2021, at Damascus Hospital, which was also the designated hospital for the treatment
of COVID-19. The Declaration of Helsinki's standards are followed in all research methods.

Data Collection

From the patients' medical records, we collected all the information, including demographic, clinical,
laboratory, radiological, and treatment-related variables as well as complications and clinical outcomes.
On March 30, 2021, all patients were followed up with. All patients had throat swabs taken from their
upper respiratory tracts, which were then examined using either next-generation sequencing technology or
reverse transcription polymerase chain reaction to determine whether they had SARS-CoV-2 infection. 
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De�nition

One of the following criteria must be met in order to diagnose diabetes mellitus: In a glucose tolerance
test, the following criteria must be met [17]: 1) Fasting plasma glucose levels ≥7.0 mmol/L; 2) Plasma
glucose levels ≥11.1 mmol/L two hours later; 3) Casual plasma glucose levels ≥11.1 mmol/L; and 4)
Glycated hemoglobin (HbA1c) levels  ≥48 mmol/mol. A temperature in the axilla more than 37.3 °C was
considered fever. Critical illness was indicated in the assessment of disease severity if it met at least one
of the following criteria: 1) Respiratory failure necessitating the use of arti�cial respiration; 2) shock
performance 3) Multiple organ failure necessitating intensive care unit (ICU) observation. A low arterial
partial pressure of oxygen (PaO2) has been characterized as respiratory failure. Acute liver injury was
de�ned as an increase in alanine aminotransferase to more than three times the upper limit of the
reference, an increase in aspartate aminotransferase to more than three times the upper limit of the
reference, or an increase in total bilirubin to more than two times the upper limit of the reference,
regardless of liver comorbidities [18]

Statistical Analysis

Our study's statistical analysis was completed using SPSS Version 27 for Windows (IBM Corp., Armonk,
NY, USA). 5% was chosen as the degree of signi�cance. For continuous variables, means and standard
deviations (SDs) were used to describe the sample's characteristics, while for categorical variables,
frequencies and percentages were used. The means of the two groups were compared using an
independent sample t-test for continuous variables, and for categorical data, we compared variables
between the diabetes and nondiabetics groups using the chi-squared test or Fisher's exact test.

Results:
Out of 365 COVID-19 patients involved in the study, 207 (57%) were men and 158 (43%) were women.
Patients varied in age from 25 to 75, with the 51 to 75 age group accounting for the biggest percentage of
participants. 190 individuals (or 97% of them) have type 2 diabetes, which has been diagnosed in the
majority of patients (53%). More than half of them have had the disease for a long time. (Table 1).
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Table 1
sociodemographic characteristics.

Gender N (%)

Male 207 (57)

Female 158 (43)

Age  

<25 7 (2)

26–50 49 (13)

51–75 236 (65)

>75 73 (20)

Diabetes  

Yes 195 (53)

No 170 (47)

Type of diabetes  

Type 1 5 (3)

Type 2 190 (97)

Diabetes diagnosing time  

Newly diagnosed 72 (37)

Old diagnosed 123 (63)

Smoking  

Yes 137 (38)

No 228 (62)

According to Table 2, COVID-19 patients were split into two groups: those with diabetes (n = 195) and
those without the disease (n = 170). Symptoms including fatigue (86.7%, P = 0.000), dyspnea (93.8%, P = 
0.000), headache (32.8%, P = 0.000), and chest pain (8.2%, P = 0.000) were more prevalent in diabetic
patients.
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Table 2

Clinical characteristics between COVID-19 patients with and
without diabetes.

Symptoms Diabetes P value

Yes No

Fever 162 (83) 57 (34) 0.000*

Dyspnea 183 (93.8) 55 (32.4) 0.000*

Fatigue 169 (86.7) 44 (25.9) 0.000*

Cough 149 (76) 57 (34) 0.000*

Myalgia 97 (49.7) 29 (17.1) 0.000*

Nausea and vomiting 77 (39.5) 31 (18.2) 0.000*

Headache 64 (32.8) 17 (10) 0.000*

Chest pain 16 (8.2) 3 (1.8) 0.000*

Pharyngalgia 39 (20) 12 (7.1) 0.000*

Studying the association between diabetes in Corona patients and the presence of various complications
arising from this injury, we discovered relationships with strong statistical implications, such as an
increase in the incidence of respiratory failure in diabetic patients by 44% when compared to patients
without diabetes, where the p value was 0.0001. Additionally, we discovered a link between diabetes
mellitus and the development of acute renal damage in COVID patients. Diabetic individuals had a 19%
prevalence of this mixing, compared to non-diabetic patients. (Table 3).

Table 3: Complication between COVID-19 patients with and without diabetes.

Complications Diabetes P value

Yes No

Respiratory failure  86 (44.1) 20 (11.8) 0.000*

Acute cardiac injury  15 (7.7) 20 (11.8) 0.187

Acute kidney injury  37 (19) 5 (2.9) 0.000*

Diabetic keto acidosis  30 (15.4) 0 (0%) 0.000*

*Statistically signi�cant 
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We split diabetics into three groups, with the �rst group consisting of diabetic patients with good
glycemic control; the second group included diabetic patients with uncontrolled glucose levels; and the
third group included non-diabetic individuals. We discovered that people with uncontrolled diabetes who
were infected with the coronavirus had a high mortality rate, with a death rate of 64% in this group of
patients. In contrast, non-diabetic corona patients had the highest recovery rates, with a survival rate of
55% of all patients, with a P value of 0.018. (Table 4).

Table 4: Clinical outcome between COVID-19 patients with and without diabetes.

Diabetes Clinical outcome P value

Death alive

Yes/Controlled diabetes  57 (46) 66 (54)  

0.018*Yes/Uncontrolled diabetes  46 (64) 26 (36)

No  76 (45) 94 (55)

*Statistically signi�cant 

 

When categorizing the severity of the condition in Corona patients into mild, medium, severe, and critical
categories, we discovered a statistically signi�cant correlation between the increase in severity of the
condition in patients who are not controlled with diabetes and the percentage of patients who have a
critical condition and have uncontrolled sugar reaching 51%. (Table 5).

Table 5: Relationship between diabetes and the severity of the condition.

Severity assessment Diabetes P value

Controlled diabetes Uncontrolled diabetes No

Mild  14 (11) 3 (4) 14 (8) 0.216

Moderate  46 (37) 7 (10) 79 (47) 0.000*

Severe  6 (5) 25 (35) 5 (3) 0.000*

Critical  57 (46) 37 (51) 72 (42) 0.423

*Statistically signi�cant 

Discussion:
The response of our body to pathogens can be impacted by the chronic in�ammatory condition known as
diabetes mellitus, which is characterized by several macrovascular and microvascular abnormalities [19].



Page 8/11

Clinicians have long been concerned about the link between diabetes and infection. Elderly diabetes
people frequently get infectious infections, including the �u and pneumonia. Additionally, prior research
has demonstrated that diabetes is a risk factor for the morbidity and mortality of other viral infections,
including 2009 in�uenza A (H1N1), MERS-CoV, and SARS-CoV [11, 20, 21]. However, the association
between diabetes and COVID-19 prognosis is infrequently documented.

We examined data from 365 COVID-19 patients in this retrospective cohort analysis, comprising 195
instances of diabetes and 170 cases of no diabetes. Our study's observations of elevated mortality risk in
COVID-DM patients were consistent with results from earlier meta-analyses [22]. There are a variety of
ways in which DM could make COVID-19 patients more susceptible to death. This study demonstrates
that the majority of people with diabetes mellitus (DM) in Syria have cardiometabolic comorbidities and
chronic diabetic sequelae, which is partially attributable to the larger percentage of DM patients who
receive a late diagnosis [23–25]. However, despite the considerable reduction following the correction for
severe cardiometabolic comorbidities, the link between DM and COVID-19 mortality remained signi�cant,
indicating alternative mechanisms may be involved. Aging cells, a stronger pro-in�ammatory state, poorer
T-cell activity, and decreased antibody production are only a few of the mechanisms that have been
identi�ed to be involved [22].

It is signi�cant to note that our study found that patients with DM were more likely to present with clinical
symptoms than non-DM patients. We assessed the severity of each patient's illness in accordance with
the criteria outlined in the methods, and we discovered that there were more critically ill patients in the
diabetes group, which may indicate that diabetic patients are more likely to develop a severe condition
after contracting SARS-CoV-2. These results are consistent with earlier research showing that DM raises
the risk of developing a severe COVID-19 infection [22, 26]. Our results, however, differed from those of a
prior study, which found that both the DM group and the non-DM group experienced identical COVID-19
pneumonia symptoms [27].

It is crucial to note that additional factors, such as the limited experience during the early pandemic and
the restricted availability of healthcare facilities, might also be a factor in the higher mortality [28]. These
results can also indicate that there is still potential for improvement in Syrian's COVID-19 management.

Our study has a number of drawbacks. Firstly, this retrospective cohort study has a selection bias, and
further prospective investigations are required. Second, to con�rm our �ndings, more extensive
multicenter research must be conducted as our research is solely based on a single-center study.

Conclusion:
In conclusion, our analysis provided evidence that COVID-DM patients were more likely to experience
clinical symptoms, in addition to con�rming earlier reports that DM is independently related to a greater
risk of COVID-19 death.
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