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Abstract: 
Diabetes is a group of diseases that result in too much sugar in the blood (high blood 
glucose); people with it are more likely to have severe symptoms and complication when 
infected by any virus. COVID-19 is a contagious disease caused by severe acute respiratory 
syndrome corona virus 2, it's more affected in diabetic patients and there is lack of research 
about COVID-19 in diabetic patients in Sudan.  A retrospective cohort study on 102 COVID-
19 patients, {50 diabetic patients (cases group), and 52 non diabetic (controls group)}, 
aimed to detect the significant correlation between diabetes mellitus (DM) chest and 
COVID-19 effect by using CT (Computed Tomography) in Sudanese population in light of 
available published information, to demonstrate accuracy of it. 
 The data was presented in percentage between patients' age, gender, type of diabetic and 
CT chest findings analysis and its correlate to complications of COVID-19 in diabetic patients 
were discussed, and then statistically the results were analyzed. We concluded that CT is 
good modality for detection and follows up the complication of COVID – 19 in diabetic 
patients' chest so we can reduce mortality and morbidity by apply good management. 
Keywords:  COVID-19 - Computed Tomography – Diabetes. 
Introduction: 
COVID-19 (corona virus disease-2019) is an infectious respiratory disease caused by the 
corona virus SARS-CoV-2 and has emerged as a fast spreading contagious disease affecting 

.)1( the globe countries acrossmost  
is its transmissibility  differentiates it from other viruses that 2-CoVThe key feature of SARS 

combined with a great risk of mortality due to the acute respiratory distress (ARDS). Signs 
and symptoms of it range from mild asymptomatic infections, restricted to upper 
respiratory tract (20-86% of all infections), to sever respiratory distress characterized by the 
spread of infection to the lower airways leading to regional inflammation and pneumonia. 
This manifested particularly in patients with co morbidities such as chronic obstructive 

Maddaaloni et.al suggested an increased   .)2.3( diabetespulmonary disease (COPD) and 
) (419 patients with diabetes.-and of chronic kidney diseases in Covid prevalence of COPD

Several studies reported that people with diabetes are at high risk of poor out come from 
.)8-,5(2 19-Covid 

Among patients infected with SARS virus it has been shown that histories of diabetes and 
hyperglycemia are independent predictors of mortalities and morbidity and that metabolic 

.)9( control might improve their prognosis 

 MD refers to a group of diseases that affect how your body uses blood glucose, is 
characterized by spectrum of metabolic disorders and has become one of the most 

of DM is  prevalencecentury. The  stsignificant global public health concerns in the 21
increasing rapidly worldwide among all groups of people without any barrier and is also 
responsible for the burden on socio-economic development. The most common types of 
diabetes are: type 1 is a chronic condition in which the pancreas produces little or no insulin 
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 sugaresses blood condition that affects the way the body proc a chronicand type 2 which is 
.)11, 10(                                                                                  

Objective: To evaluate covid-19 effect in diabetic patients' chest using computed 

tomography. 

Materials and methods: This was descriptive case control study conducted in Al amal 

National hospital - Khartoum state- Sudan in the period from 1st of January to 31 of March 2022 to 

evaluate COVID-19 effect in patients' chest using CT scan. 50 diabetic patients were enrolled as 
cases group, and 52 non diabetic Patients as controls group, all were aged between 20 to 70 
years, and had confirmed by laboratory test (PCR) as COVID-19 patients. COVID-19 patients 
with other pathology than diabetes were excluded. 
 All Patients were equipped with CT machine, Hitachi spedia 64 slice, with Tube voltage≤120 
kvp, Field of view (FOV)300 mm ,Slice thickness: ≤0.625 mm, interval: ≤0.5 mm with laser 
printer. 
They were scanned in supine position, thorax centered within the gantry and both arms 
elevated up, Scout to mid-abdomen to below the lesser trochanter, Scan extent from the 
lung apices to the bottom might vary depending on the indication, scan direction 
craniocaudal. 
Patient characteristics that were recorded include patients' age, gender, type of DM and 
then CT chest findings monitored, statistically analyzed and their correlates to complications 
of COVID-19 in diabetic patients were discussed. 

Results: 
Table 1: shows frequency distributions of gender for controls and cases groups: 

     

 
Gender 

 
Control 
 

 
Case  
 

Frequency Percent Frequency Percent 
 

Males 25 48.1 % 36 72.0 % 

Females 27 51.9 % 14 28.0 % 

Total 52 100% 50 100% 
Table 2: shows distribution of age group for controls and cases group: 

 
Age/years 

Control Cases 

Frequency Percent 
 
 

Frequency 
 

Percent 
 

20-30 
 

7 13.5% 3 6% 

31-40 
 

16 30.8% 3 6% 

41-50 
 

20 38.5% 5 10% 

51-60 
 

9 17.3% 5 10% 

More than 
60 

0 0 34 68.0% 

Total 52 100% 50 100% 

 
 

 
Table3: shows The effected  chest side: 

Effected chest Controls  Cases group 
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side  

Frequency Percent 
 

Frequency 
 

Percent 

bilateral  52 100% 42 84% 

unilateral  0 0.0% 8 16% 

Total  52 100% 50 100% 

CT Findings:  
Table 4: shows Severity of infection in controls and cases groups: 

Severity of infection Cases Controls 

Frequency Percent 
 

Frequency Percent 

Mild 9 18% 36 69.2% 

Moderate 11 22% 11 21.2% 

Sever  (pneumonia)  
 

30 60% 5 9.6% 

Total 50 100% 52 100% 

Table 5: shows the type of diabetes mellitus: 

Type of diabetes 
mellitus 

Frequency Percent 

I 7 14% 

II 43 86% 

Total 50 100% 

Table 6: shows correlation between dependant variables considered from controls and 
Cases: 

  CT  Finding 

Diabetics 
(cases) 

Pearson Correlation  0.479** 
 

Sig. (2-tailed)  
 

0.000 

N 50 

Controls Pearson Correlation  
 

0.270 

Sig. (2-tailed)  
 

0.058 
 

N 52 

 
 
Discussion:  
This was descriptive cross sectional Study deal with CT Chest scan for COVID - 19 patients.  
Table (1) summarized that from 50 diabetic patients ( cases group) 36  (72%) were male 
while 14 (28%) were female, this is agree with Abdullah M. Alguwaihes et. al who found that 
from A total of 439 patients (median age 55 years; 68.3% were men).(12)  Naomi Holman et 
al. also reported that  Male sex, older age, renal impairment, non-white ethnicity, 
socioeconomic deprivation, previous stroke and heart failure were associated with 
increased COVID-19-related mortality in both type 1 and type 2 diabetes (13). 
Regarding the variable age the result found that in cases group(6% vs 13%) were in aged 
group 20 to 30, (6% vs 30.8%) were in group 31 to 40, (10% vs 38.5%) were in group 41 to 
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50, (10% vs 17.3%) were in group 51 to 60 and (68% vs none ) were more than 60 years old, 
as compared to non diabetics (Table 2).This result agree with Naomi Holman, et.al (13) who 
reported that older age associated with increased COVID-19-related mortality in both type 1 
and type 2 diabetes. 
In concern distribution of the effected chest side, CT finding showed that: 52 controls 
patients were bilateral (100%), where in 50 patients (cases group) 42 patients (84%) found 
bilateral   and 8 patients (16%) unilateral Table (3). 
Regarding the severity of infection we found that: diabetics with COVID-19 had more severe 
infection, presented as pneumonia in CT image (60% vs 9.6%), while moderate infection 
(22% vs 21.2%) and mild infection (18% vs 69,2%) as compared to non diabetics. Table 4, 
this result matching the study reported that increased blood glucose level is considered an 
independent factor that can increase the severity of Covid – 19 and mortality (14).  
Table 5 Showed that type I diabetes were 7 patients (14%), where type 2 diabetes were 43 
patients (86%). This result agrees with Emma Barron Result (15) who found that from 23 698 
in-hospital COVID-19-related deaths occurred during the study period, (31·4%) in people 
with type 2 diabetes, (1·5%) in those with type 1 diabetes, and (0·3%) in people with other 
types of diabetes. Unadjusted mortality rates per 100 000 people over the 72-day period 
were 27 (95% CI 27–28) for those without diabetes, 138 (124–153) for those with type 1 
diabetes, and 260 (254–265) for those with type 2 diabetes. 

When we study correlation of CT Findings between controls and cases group we found that 
there were positive significant relation between CT findings between diabetic diseases and 
affection of covid-19, P. Values (0.000), table (6) this is also agree with Naomi Holman et al. 
who said that diabetic disease is risk factor and lead to death in covid-19 patients (13).  
Conclusion: We concluded that people with DM are more prone to COVID-19 infection , and 
the risk of severity in diabetics is greater than that in non diabetics so applying of CT chest 
exam can help in treatment, follow up and management  complication of COVID – 19 in 
diabetic patients. 
 

                                                           Image(1): 
Axial CT lung Window for 65 years old male Patient. 
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Image(2): Axial CT lung Window for a 38 years old male Patient. 
 

 
Image(3): Axial CT lung Window for a 70 years old male Patient. 
 
 

 

 
Image(4): Axial CT lung Window for 65 years old male Patient.  
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