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Abstract
Purpose: According to the possible role of other comorbidities in increase the risk of mortality in diabetes
patient, recent study was designed to manage complications and mortality rate in this group of patients.

Methods: In this cross-sectional study (25 February to 10 July 2020) total of 458 diabetic patients were
enrolled based on their characteristics, symptoms and signs, and presence of underlying diseases.
Multiple logistic regression and χ2 test analysis used to check the effectiveness of comorbidities on the
mortality outcome among diabetic patients.

Results: Of 458 diabetic patients, 306 (67%) were with underlying diseases (200 (65.4%) hypertension,
103 (33.7%) cardiovascular diseases and 29 (9.5%) kidney diseases). The rate of fatality was
signi�cantly high in patients with chronic kidney and liver diseases. The odds of mortality outcome
increase 3.1 fold for patients over 55 years as compared to under 55 years (P =0.011), and the odds of
mortality outcome was more than 5.1 folds for those who had chronic kidney disease (P <0.001).

Conclusions: The presentation of SARS-CoV-2 in older diabetic patients with comorbidities (chronic
kidney and liver diseases) is more severe in risk of mortality.

Introduction
From the end of December 2019, a novel respiratory viral disease outbreak was reported from Wuhan city
of China, which was caused by a novel coronavirus and was o�cially named COVID-19 in Mar 11 by the
World Health Organization (WHO).[1] Based on previous studies it has been proven that the presence of
different underlying diseases may have important role in increasing threat of COVID-19 in this group of
individuals.[2] One of the most important underlying diseases is un-controlled diabetes which has high
prevalence in the world (>463 million people).[3] Due to this it is important to understand the special
aspects of COVID-19 infection in people with this underlying criterion. From the �rst of the pandemic,
many data about the association between diabetes and COVID-19 from various parts of the world have
been accumulated. Based on these data, management of diabetes in cases with COVID-19 infection, and
innovative strategies for medical consultation in view of limited access to healthcare facilities for
patients with chronic diseases have been performed. According to the critical role of diabetes Mellitus
(DM) as one of the leading causes of morbidity in the worldwide and its anticipated to rise substantially
over the next decades, it is very important to evaluate the role of DM in COVID-19 infected patients to be
able to manage the risk of this disease in the recent crisis.[4] In different meta-analysis studies it has
been proven that signi�cant correlation is exist between severity of COVID-19 and diabetes, either
associated complications of diabetes can increase the risk of mortality rate due to suppressed innate and
humoral immune functions. [5]

Although diabetes has been shown to be an effective underlying disease in increasing the risks
associated with the COVID-19 crisis, the presence of other comorbidities such as hypertension and
cardiovascular diseases may also increase the risk of mortality in this group of patients. [2, 6] Given that
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other criteria such as older age, sex, chronic respiratory diseases, and cancer may have role in increase
the complication of disease in patients with diabetic who developed COVID-19[7]. In the current study, we
reviewed the role risk of different underlying diseases in diabetic patients with SARS-COV-II in the south
of IRAN.

Materials And Methods
In this cross-sectional retrospective study (25 February to 10 July 2020), total of 4585 con�rmed patients
with SARS-CoV-2 infection were evaluated according to the inclusion criteria of the study. These patients
were admitted to the referral hospitals in Fars province which a�liated with Shiraz University of Medical
Sciences (SUMS). The data for this study were obtained from the electronic base registry which
contained all of the related data due to hospitalized patients with con�rmed COVID-19. (Ethical code: IR-
SUMS-REC.1399.022) Data were contained demographic data including age, gender, and baseline
characteristics such as symptoms and signs, and underlying diseases.

Included patients were considered according to the following speci�cations: I). positive for COVID-19
according to the qRT-PCR test, II). Con�rmed for the previous diabetic, III). Present abnormalities in their
chest CT images. We considered diabetic patients with or not comorbidities to investigate the impact of
comorbidities on the diabetic patients. Based on these criteria, 458 patients were included. Then, effect of
age, gender, smoking, opium, length of hospitalization stays and underlying diseases such as
Hypertension, Cardiovascular disease, Chronic kidney disease, Chronic liver disease, Cancer, primary
Immunode�ciency were considered in all included patients and were compared.

Categorical variables were expressed as frequency and percentages (%), and continuous variables were
expressed as mean. Categorical variables between groups were compared by using the χ2 test.
Continuous variables were analyzed by using Student’s t test. Utilizing multiple logistic regression
analysis was used to found the most powerful factors such as demographic data including age, gender
and underlying diseases affecting the mortality outcome among diabetic COVID-19 patients with or
without comorbidities. All statistical analyses were performed using the SPSS 18.0 software. P-value
<0.05 was considered statistically signi�cant.

Results
From a total of 4585 hospitalized con�rmed positive patients for COVID-19, 458 (9.9%) individuals were
considered with diabetic criteria. Included patients were categorized in two groups: I). 306 (67%) with
underlying, and II). 152(33.2%) with no underlying diseases. The rate of mentioned underlying diseases in
group I was as following: 200 (65.4%) hypertension, 103 (33.7%) cardiovascular diseases, 29 (9.5%)
kidney diseases, 11 (3.6%) with Immunode�ciency, 10 (3.3%) with cancer, and 9 (2.9%) patients have
chronic liver disease(Fig.1). Comparing included patients with and without underlying diseases, have
showed that group one of diabetic patients were with older ages (62.9(61.7-64.3) vs 57.9(55.8-59.9)),
which was statistically signi�cant (p-value<0.001). The gender distribution was the same among two
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groups. Although there was no difference between two groups in smoking habitat, there was no either
signi�cant difference in average of their length of hospitalization stay (table1). Total of 238(51.96) cases
were cared in Intensive Care Unit (ICU), while, 32(7%) cases were intubated. Among total of cases, 13
patients were found with smoking, while 11 individuals were need to hospitalized in ICU (p-value =0.017).
Among the smokers, 10 individuals were complicated and had respiratory distress. The most common
symptoms among included patients, were as following: respiratory distress 273 (59.6%), Cough
229(50%), fever 179(39.1%), muscular pain 144 (31.4%) and chest pain 13(2.8%) (tabale1). 

In analyzing symptoms among two groups (with and without comorbidities) it has been deduced that
muscular pain has signi�cant difference (28.4% vs 37.5%; P-value=0.049). It was interesting that
muscular pain was the frequent symptom in included patients with hypertension (P-value= 0.027).
Comparing the percentages of mortality, among two groups (with and without comorbidities) showed not
signi�cant differences (37 (12.1%) vs 13 (8.6%); P-value=0.253). (Table 1) Among total of patients, 50
(10.92%) individuals were died due to COVID-19, this is while 37 (74%) of them had at least one
mentioned underlying disease (table1). The high frequency of underlying diseases in dead patients were
as following respectively: hypertension, 21(42%); kidney, 10 (20%); cardiovascular, 9 (18%); and 3 (6%) of
them had other introduced underlying diseases.  Analyzing of underlying diseases among dead patients,
showed that rate of fatality was signi�cantly high in patients with chronic kidney (20% vs 4.9%) and liver
(6% vs 1.5%) diseases respectively (p-value<0.001, p-value=0.029) (table 2). On the other hand, case
fatality rate in patients with chronic kidney disease was more seen in ages over 55 years (p-value<0.001).

All of the above results have been con�rmed either by multiple logistic regression analysis. In this
analysis have been showed that age and chronic kidney disease are the most powerful factors affecting
the mortality outcome among diabetic COVID-19 patients (Table 3). In the proposed model, it has been
revealed that the odds of mortality outcome increase 3.1 fold for patients over 55 years as compared to
under 55 years (P-value =0.011), and the odds of mortality outcome was more than 5.1 folds for those
who had chronic kidney disease (P-value <0.001).

Discussion
Based on the results of current study it has been showed that diabetic patients with other comorbidities
are more at risk of progression of COVID-19. According to the main results, it has been concluded that
comorbidities in diabetic patients are a vital risk factor for the progression and prognosis of COVID-19.
Awareness in this regard has a signi�cant bene�t for treatment, decreases the complications and
mortality rate, and increases the quality of life of this group of patients.  Due to many studies during the
recent crisis it has been reported that diabetes has a critical role in outcome of SARS-CoV-2 pneumonia.
[7, 8] On the other hand, according to the results of a few studies, it has been documented that diabetics
are more prone to the other certain bacterial and viral infections and their complications. [4, 9-12]
Therefore, it is necessary to get intensive attention to this group of patients, especially in the current new
crisis. In a study in China it has been reported that of COVID-19 complications and presence of infection
are more at hypertension (21.1%) and diabetic patients (9.7%).[13]
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In the current study, it has been showing that hypertension (65.4%), cardiovascular (33.7%) and chronic
kidney diseases (6.6%) are at most prevalent comorbidities in infected diabetic patients. Other than CKD,
the same results for hypertension, and cardiovascular have been reported in other studies around the
world either. [14-16] Comparison of the comorbidities during coronavirus infections such as SARS and
Middle East Respiratory Syndrome Coronavirus (MERS) shows the same results [17] either. 

In a meta-analysis study report, hypertension, cardiovascular, and chronic kidney diseases were
respectively the most prevalent underlying diseases among hospitalized patients with COVID-19.[2] The
results of a previous study in Saudi Arabia (2020) showed that diabetes is associated with common
comorbidities such as ischemic heart disease, hypertension and dyslipidemia[18]  so, in the recent
infection crisis (COVID-19), we must consider all diabetic patients with other underlying diseases and
manage their treatment totally.

In addition to our study results we found that no signi�cant difference is present between male and
female diabetic patients with COVID-19 (49.6% vs 50.4%). This is while the rate of mortality was higher in
male, which were consistent with a recent report (men who died from COVID-19 is 2.4 times that of
women).[19] Furthermore, in Italy, higher risks have also been reported in men than in women [20].
According to the results of another study a large number of diabetics with COVID-19 was male (54.1%) Vs
Female (45.9%). [7] In our study results, we found no signi�cant difference in tobacco consumption and
average length of hospitalization stay between diabetics. By contrast, it has been reported that the
presence of diabetes has tripled the risk of hospitalization and ICU admission by the In�uenza A (H1N1)
infection. [21] However, some studies indicated the increase risk of ICU admission in diabetic patients, in
our study, risk of intensive care was high just among diabetic patient smokers. [22-25]

In our study, among patients with COVID-19, the rate of mortality was 3.5% higher in diabetics with
underlying diseases. Mortality rate in patients with MERS who had diabetes was reported 35%. [26, 27]
Case fatality rate have been reported 7.3% in patients with diabetes in China. [3] 

Furthermore, the prevalence of signs and symptoms such as cough, fever, headache, chest pain, and
respiratory distress in diabetic patients with or without comorbidities were not different signi�cantly,
another study has veri�ed that signs and symptoms among diabetic and non-diabetics had no signi�cant
difference. [7] Meanwhile, some previous studies con�rmed that the wide range of signs and symptoms
(nonproductive cough, fever, diarrhea, and nausea/vomiting) are generally associated with COVID-19[28].
In the current study, we found patients with hypertension have muscular pain signi�cantly.

The results of our research indicated that the prevalence of diabetes is signi�cantly high among patients
over 55 years. Also, the mortality rate in diabetic patients over 55 years was detected signi�cantly high
which was 3.1 times higher than Youngers. Based on another study, the mean case fatality rate for aged
under 60 is estimated to be less than 0.2%, while this range in aged over 80 is 9.3% [29]. Based on our
results, among all diabetic patients, hypertension, chronic kidney disease and cardiovascular were the
most important factors in�uencing the mortality rate of these patients and the mortality rate in patients
with chronic kidney disease is about 5.1 folds as compared to those who hadn’t this underlying disease.
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Although the main result of the severity of COVID-19 is not known mainly in people with diabetes, chronic
kidney disease, or other chronic diseases it may be explainable with an expression of angiotensin-
converting enzyme-2 (ACE2) in other organs such as liver and kidney tissues [30].  All in all, it seems that
the presentation of SARS-CoV-2 in diabetic patients is more severe and those who have comorbidities are
at higher risk of mortality. Chronic kidney and liver diseases are two major factors in the increasing
mortality rate of diabetic patients with COVID-19.  

Conclusion
From the recent study we can conclude that diabetics with older ages and some comorbidities such as
chronic kidney diseases are more at risk of mortality during COVID-19 crisis. Cause of that the role of
symptom screening of underlying diseases in the current new crisis is so vital, there is a need to further
study of COVID-19 in patients with diabetes and to understand the individual, regional and ethnic
variations in disease prevalence.
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Tables
Table 1. Demographics and baseline characteristics of diabetic patients infected with SARS-CoV-2
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  variables No. (%)

Total (n
=458)

Without other
comorbidities

 (n =152)

With
comorbidities

(n =306)

P-
valuea

Age Mean (CI) 61.3(60.2-
62.4)

57.9(55.8-59.9) 62.9(61.7-
64.3)

<0.001

<=55 years

>55 years

 

136
(29.7%)

322
(70.3%)

 

60 (39.5%)

92 (60.5%)

 

76 (24%)

230 (75.2%)

 

0.001

Gender Male

Female

 

227(49.6)

231(50.4)

 

 

85(55.9)

67(44.1)

 

 

142(46.4)

164(53.6)

 

0.055

Base line
Characteristics

Smoking 13 (2.8) 5(3.3) 8 (2.6) 0.767

Opium 7 (1.5) 4 (2.6) 3 (1) 0.227

Length of Stay
(days)

6.9(6.3-
7.5)

6.2 (5.4-7) 7.3 (6.5-8.03) 0.087

Intensive Care
Units(ICU)

238(51.96) 81(53.3) 157(51.3) 0.734

Intubation 32(7) 2 (6.2) 30 (93.8) 0.001

   

Signs and
symptoms

Fever 179(39.1) 60(39.5) 119(38.9) 0.904

Cough 229(50) 78 (51.3) 151 (49.3) 0.691

Headache 58(12.7) 17 (11.2) 41 (13.4) 0.512

Chest pain 13(2.8) 2 (1.3) 11 (3.6) 0.249

Muscular Pain 144(31.4) 57 (37.5) 87 (28.4) 0.049

Respiratory-
distress

273(59.6) 91 (59.9) 182 (59.5) 0.936

Diarrhea 24(5.2) 4 (2.6) 20 (6.5) 0.107

   

  mortality 50 (10.9) 13 (8.6) 37 (12.1) 0.253 
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Table 2. The relationship between demographics, underlying disease and mortality rate in diabetic COVID-
19

Variables   No. (%)

Total (n =458)

Alive

N=408

Dead

N= 50

P Value

Age  

<=55

>55

 

136 (29.7%)

322 (70.3%)

 

129 (31.6%)

279 (68.4%)

 

7 (14%)

43  (86%)

 

0.01

Gender Male

Female

 

227 (49.6)

231 (50.4)

 

197 (48.3%)

211 (51.7%)

 

30 (13%)

20 (8%)

 

<0.001

Comorbidities HTN 200 (43.7%) 179 (43.9%) 21 (42%) 0.801

CVD 103 (22.5%) 94 (23%) 9 (18%) 0.421

Cancer 10 (2.2%) 8 (2%) 2 (4%) 0.352

CKD 30 (6.6%) 20 (4.9%) 10 (20%) <0.001

CLD 9 (2%) 6 (1.5%) 3 (6%) 0.029

PI 11(2.4%) 8 (2%) 3 (6%) 0.108

 Table 3. Multiple logistic regression analysis of risk factors leading to mortality
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variable subgroup β estimate    SE Wald Odds Ratio CI(OR)

 

P value

Age <=55

>55

 

Baseline

1.12

0.44 6.54 3.1 (1.3-7.3) 0.011

Gender Male

Female

 

0.355

Baseline

0.323 1.2 1.43 (0.76-2.69) 0.273

HTN Yes

No

 

0.317

Baseline

0.334 0.9 1.37 (0.71-2.64) 0.343

CVD Yes

No

 

0.62

Baseline

0.419 2.2 1.9 (0.82-4.23) 0.138

Cancer Yes

No

 

0.908

Baseline

0.845 1.16 2.5 (0.47-12.99) 0.282

CKD Yes

No

 

1.63

Baseline

0.461 12.55 5.1 (2.07-6.6) <0.001

CLD Yes

No

 

1.31

Baseline

0.794 2.72 3.7 (0.78-7.61) 0.099

PI Yes

No

0.521

Baseline

0.773 0.454 1.6 (0.37-7.7) 0.501

*Hypertension (HTN), Chronic Cardiovascular Disease (CVD), Chronic Kidney Disease (CKD), Chronic Liver
Disease (CLD), Primary Immunode�ciency (PI) 

Figures
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Figure 1

Frequency of comorbidities among diabetic patients


