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Abstract 
AIM: Our study aims to identify the role of glycemic control in predicting the CT severity in patients 
with COVID-19 pneumonia. 
Materials and Methods: Our study is a single-centre, retrospective, observational study of 60 patients 
with RT-PCR proven COVID-19 Pneumonia admitted to Kamineni Institute of Medical Sciences, 
Narketpally from June 2020 to September 2020. 30 patients with diabetes were taken as cases and 30 
patients who were non-diabetic were taken as controls. Patient’s age, sex, baseline HbA1c levels and 
CT severity scores were analysed using Statistical Package for the Social Sciences (SPSS) software 
version 22.0. The Chi-square test was used to analyse qualitative data and p-value significant at level 
<0.05.  
Results and Discussion: In the study among diabetics, 23.3% had mild, 43.3% had moderate and 
33.3% had severe CT score and among non-diabetics, 33.3% had mild, 46.7% had moderate and 20% 
had severe CT score. There was no significant difference in CT severity score between two groups. 
Conclusion: In this study among diabetics there was significant positive correlation between HbA1c 
and CT severity score i.e. increasing HbA1c, there was increase in CT severity score and vice versa. 
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Introduction 
COVID-19 disease caused by (SARS-CoV-2) virus that damages lung and immune system [1] 
has resulted in large number of deaths worldwide. WHO declared COVID-19 outbreak a 
pandemic on March 11, 2020 [2, 3]. 
RT-PCR is currently considered a gold standard for diagnosis having a sensitivity of 60-70% 
[4]; pooled sensitivity of 89% [5]. It has been reported that diabetics who get COVID-19 
develop more severe inflammation and have a higher mortality rate [6]. The prognosis of 
COVID-19 patients is linked to systemic inflammation, hypercoagulability, and glycated 
hemoglobin [7]. 
Type 2 diabetes has been linked to a higher severity and fatality rate in COVID-19 
infections. In terms of insulin administration and non-invasive ventilation, COVID-19 
patients with uncontrolled diabetes required more intense treatment than those with 
controlled diabetes [8]. HbA1c is the gold standard for determining blood glucose levels since 
it offers an average value over the previous three months, and a high HbA1c level (greater 
than 8%) is linked to a higher risk for COVID-19 infection and it’s severity in terms of 
clinical presentation, inflammatory storm, fast lung invasion, need for more intensive 
therapy, and poor outcome in diabetes patients [8, 9]. 
Severe COVID-19 Pneumonia can cause lethal consequences such pneumonia, acute 
respiratory distress syndrome (ARDS), multi-organ failure, septic shock, and disseminated 
intravascular coagulation, all of which can lead to death [10, 11]. 
 
Materials and Methods 
Our study is a single-centre, retrospective, observational study. 60 patients who are 
diagnosed with COVID 19 pneumonia by RT-PCR and admitted to Kamineni Institute of 
Medical Sciences, Narketpally from June 2020 to September 2020 have been enrolled into 
the study. This retrospective study is approved by institutional review board and Informed 
consent was waived. 
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30 patients with diabetes were taken as cases and 30 patients 
who were non-diabetic were taken as controls Demographic 
data including patient’s age sex etc, baseline HbA1c levels 
have been obtained from medical records. HbA1C levels 
were categorized as normal(less than 5.7%), pre-diabetic 
(5.7 to 6.5%) and diabetic range (greater than 6.5%) [12]. 
HRCT Chest was performed on all the patients using 
Toshiba Alexion 16 slice CT imager and was reported by 
two different radiologist with 5 years and 12 years’ 
experience respectively. Chest CT severity scores were 
categorized as mild (7 or less) and moderate (8 to 17) and 
severe (18 or more) [13]. HbA1C levels of both cases and 
controls were correlated with HRCT Chest CT severity 
scores. All the information was recorded onto a proforma 
and Hb1Ac levels of cases and controls were correlated with 
their respective HRCT Chest CT severity scores.  
 
Statistical analysis 
Data was entered into Microsoft excel data sheet and was 
analyzed using SPSS 22 version software. Categorical data 
was represented in the form of Frequencies and proportions. 
Chi-square test was used as test of significance for 
qualitative data. Continuous data was represented as mean 
and standard deviation. Independent t test or Mann Whitney 
U test was used as test of significance to identify the mean 

difference between two quantitative variables and 
qualitative variables respectively.  
Pearson correlation or Spearman’s correlation was done to 
find the correlation between two quantitative variables and 
qualitative variables respectively.  
 

Correlation coefficient (r) Interpretation 
0 - 0.3 Positive Weak correlation 
0.3-0.6 Positive Moderate correlation 
0.6-1.0 Positive Strong correlation 

0 to (-0.3) Negative Weak correlation 
(-0.3) to (-0.6) Negative Moderate Correlation 
(-0.6) to – (1) Negative Strong Correlation 

 
Graphical representation of data: MS Excel and MS word 
was used to obtain various types of graphs such as bar 
diagram, and Scatter plots.  
p value (Probability that the result is true) of <0.05 was 
considered as statistically significant after assuming all the 
rules of statistical tests.  
 
Statistical software: MS Excel, SPSS version 22 (IBM 
SPSS Statistics, Somers NY, USA) was used to analyze 
data [14, 15, 16]. 

 
Results 
 

Table 1: Age and Sex distribution comparison between two groups 
 

 
Group 

P value Diabetic Non Diabetic 
Count % Count % 

Age 

<40 years 8 26.7% 8 26.7% 

0.780 
41 to 50 years 8 26.7% 11 36.7% 
51 to 60 years 7 23.3% 7 23.3% 
61 to 70 years 5 16.7% 2 6.7% 

>70 years 2 6.7% 2 6.7% 
Mean & SD 49.3 12.5 49.0 11.9 0.916 

Gender Female 7 23.3% 9 30.0% 0.559 Male 23 76.7% 21 70.0% 
 
Mean age of diabetic group was 49.3 ± 12.5 years and in 
Non-diabetics was 49.0 ± 11.9 years. There was no 
significant difference in mean age between two groups.  

In both groups, majority of subjects were males. There was 
no significant difference in gender distribution between two 
groups. 

 

 
 

Fig 1: Bar diagram showing Age and Sex distribution comparison between two groups 
Table 2: Severity of glycemic control comparison between two groups 
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Group 

Diabetic Non Diabetic 
Count % Count % 

Severity of glycemic control 
Normal range 2 6.7% 30 100.0% 

Pre-diabetic range 7 23.3% 0 0.0% 
Diabetic range 21 70.0% 0 0.0% 

χ 2 =52.5, df =2, p <0.001*  
  
In Diabetic group, 6.7% had normal range, 23.3% had pre 
diabetic range and 70% had diabetic range HbA1c and in 

Non-diabetic group, 100% had normal range of HbA1c. 

 

 
 

Fig 2: Bar diagram showing Severity of glycemic control comparison between two groups 
 

Table 3: HbA1c level comparison between two groups 
 

 HbA1c level P value Mean SD Median 

Group Diabetic 8.1 2.1 7.8 <0.001* Non Diabetic 5.0 0.3 4.9 
 
Mean HbA1c in diabetic group was 8.1 ± 2.1 gm% and in 
Non-diabetic group was 5.0 ± 0.3 gm%. There was 
significant difference in mean HbA1c between two groups. 
 

 
 

Fig 3: Bar diagram showing HbA1c level comparison between two 
groups 

 
Table 4: CT severity score comparison between two groups 

 

 CT severity score (out of 25) P value Mean SD Median 

Group Diabetic 14.3 6.6 15.5 0.051 Non Diabetic 10.9 6.7 10.0 
 

Mean CT severity score in Diabetics was 14.3 ± 6.6 and in 
Non-Diabetic group was 10.9 ± 6.7. There was no 
significant difference in mean CT severity score between 
two groups 
 

 
 

Fig 5: Bar diagram showing CT severity score comparison 
between two groups 

 
Table 5: CT severity score comparison between two groups 

 

 
Group 

Diabetic Non Diabetic 
Count % Count % 

CT severity 
Mild 7 23.3% 10 33.3% 

Moderate 13 43.3% 14 46.7% 
Severe 10 33.3% 6 20.0% 

χ 2 =1.566, df =2, p = 0.457  
  
In the study among diabetics, 23.3% had mild, 43.3% had 
moderate and 33.3% had severe CT score and among non-
diabetics, 33.3% had mild, 46.7% had moderate and 20% 
had severe CT score. There was no significant difference in 
CT severity score between two groups. 
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Fig 5: Bar diagram showing CT severity score comparison between two groups 
 

Table 6: Correlation between HbA1c and CT Severity Score in all the patients 
 

 HbA1c level CT severity score (Out of 25) 

HbA1c 
level 

Pearson Correlation (r) 1 0.337** 
P value  0.009* 

N 60 60 
**. Correlation is significant at the 0.01 level (2-tailed). 

 
In our study, there was significant positive correlation 
between HbA1c and CT severity score i.e. with increase in 

HbA1c, there was increase in CT severity score and vice 
versa. 

 

 
 

Fig 6: Scatter plot showing Positive Correlation between HbA1c and CT Severity Score in all the patients 
 

Table 7: Correlation between HbA1c and CT Severity Score among diabetics 
 

 HbA1c level CT severity score (out of 25) 

HbA1c level 
Pearson Correlation (r) 1 0.381* 

P value  0.038* 
N 30 30 
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In our study among diabetics, there was significant positive 
correlation between HbA1c and CT severity score i.e. with 

increase in HbA1c, there was increase in CT severity score 
and vice versa.  

 

 
 

Fig 8: Scatter plot showing Positive Correlation between HbA1c and CT Severity Score among diabetics 
 

Table 8: Correlation between HbA1c and CT Severity Score among Non-diabetics 
 

 HbA1c level CT severity score (out of 25) 

HbA1c level 
Pearson Correlation (r) 1 -0.351 

P value  0.057 
N 30 30 

 
In our study among non-diabetics, there was negative 
correlation between HbA1c and CT severity score i.e. with 
increase in HbA1c, there was decrease in CT severity score 

and vice versa. However the correlation was not statistically 
significant. 

 

 
 

Fig 8: Scatter plot showing negative Correlation between HbA1c and CT Severity Score among Non-diabetics 
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Discussion 
Diabetes mellitus is already a main cause of morbidity in the 
world, with the ability to affect practically every system of 
the body [17]. As a result, diabetics may develop a 
dysregulated immune system, exposing them to a variety of 
infections [18]. 
In uncontrolled diabetes, radiological abnormalities revealed 
by chest radiograph and computed tomography chest 
suggested life- threatening involvement. The study's 
baseline CXR findings revealed that uncontrolled diabetic 
patients had a larger proportional lung involvement than 
those with controlled diabetes. Furthermore, in uncontrolled 
diabetic individuals, a high CT severity score indicated 
significant lung involvement [8]. 
Our study is a retrospective study aimed to predict prognosis 
in Covid 19 patients if glycated hemoglobin, in addition to 
identifcation of hyperglycemia, can help assess severity of 
disease (comparing radiological involvement) and predict 
prognosis in COVID -19 patients. 
 Based on strong association between uncontrolled HbA1c 
levels and severe lung involvement, higher oxygen 
requirement and hypercoagulability, this commonly 
available test can be used in covid-19 patients for early 
triage, proper resource allocation and optimal monitoring at 
the time of admission so as to guide patient management 
according to the risk assessment [19].  
Mean age of diabetic group in our study was 49.3 ± 12.5 
years and in Non-diabetics was 49.0 ± 11.9 years. There was 
no significant difference in mean age between two groups.  
In both groups, majority of subjects were males. There was 
no significant difference in gender distribution between two 
groups.  
In Diabetic group, 6.7% had normal range, 23.3% had pre 
diabetic range and 70% had diabetic range HbA1c and in 
Non diabetic group, 100% had normal range of HbA1c.  
Mean HbA1c in diabetic group was 8.1 ± 2.1 gm% and in 
Non diabetic group was 5.0 ± 0.3 gm%. There was 
significant difference in mean HbA1c between two groups.  
Mean CT severity score in Diabetics was 14.3 ± 6.6 and in 
Non-Diabetic group was 10.9 ± 6.7. There was no 
significant difference in mean CT severity score between 
two groups.  
In our study among diabetics, 23.3% had mild, 43.3% had 
moderate and 33.3% had severe CT score and among non-
diabetics, 33.3% had mild, 46.7% had moderate and 20% 
had severe CT score. There was no significant difference in 
CT severity score between two groups.  
There was significant positive correlation between HbA1c 
and CT severity score i.e. with increase in HbA1c, there was 
increase in CT severity score and vice versa.  
 
Conclusion 
Among diabetics there was significant positive correlation 
between HbA1c and CT severity score i.e. with increase in 
HbA1c, there was increase in CT severity score and vice 
versa. Among non-diabetics, there was negative correlation 
between HbA1c and CT severity score i.e. with increase in 
HbA1c, there was decrease in CT severity score and vice 
versa. However the correlation was not statistically 
significant. 
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