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Abstract 

 
Background: Diabetes mellitus (DM) is associated with adverse clinical outcomes and high 

mortality in patients with corona virus disease 2019 (COVID-19). The relationship between 

diabetes and COVID-19 is known to be bidirectional. 

Aim: To analyze the rate of new-onset diabetes in COVID-19 patients and assess the clinical 

outcomes of new-onset diabetes and hyperglycemia among COVID-19 patients 

Methods: This cross sectional study has enrolled those individuals admitted with COVID-19 

and has newly diagnosed diabetes mellitus. (DM; based on laboratory diagnoses).  

Results: Analysis showed that 13.7% (84/610) of COVID-19 patients had newly diagnosed 

DM. Majority of the newly diagnosed diabetic patient was male (58.3%), most of them 

(33.3%) were 51-60 year age group. Higher incidence of DM was reported in urban 

population (54.8%). The significant risk factors of diabetes were found family history of 

diabetes, (53.6%) and obesity (72.6%). Hypertension was the most common (61.7%) 

comorbidity associated with the DM.  

Conclusions: Diabetes diagnosed at COVID-19 presentation is associated with lower glucose 

but higher inflammatory markers and ICU admission, suggesting stress hyperglycemia as a 

major physiologic mechanism.  
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Introduction  

 

Diabetes is a common chronic metabolic disease, and one of the major causes of morbidity 

and mortality, which leads to huge health and financial burden worldwide. Patients with 

diabetes have an increased risk of severe complications, including severe acute respiratory 

syndrome (SARS) and multi-organ failure [1]. 

The human pancreas is a target of severe acute respiratory syndrome corona virus 2 (SARS-

CoV-2). Following SARS-CoV-2 infections, reduced numbers of insulin secretory granules in 
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beta cells and impaired glucose-stimulated insulin secretion have been observed [2]. SARS-

CoV-2 may damage beta cells by triggering proinflammatory cytokines leading to chronic 

low-grade inflammation in adipose tissue play an important role in the pathogenesis of insulin 

resistance and type 2 diabetes [3]. 

Many reports suggest that newly diagnosed diabetes mellitus (NDDM), or hyperglycemia 

without known prior diagnosis of diabetes mellitus (DM) is common at the time of admission 

for COVID-19, as well as in the months following COVID- 19 [4-7]. Intriguingly, emerging 

evidence shows that newly diagnosed diabetes is frequently observed in COVID-19 patients 

and is a risk factor for poor prognosis, particularly in those with severe to critical COVID-19 
[8-9]. 

 

Aims and Objectives  

 

Aim of the study to evaluate proportion of newly diagnosed diabetes in COVID-19 patients. 

We also aimed to examine the glycemic characteristics and clinical outcomes of patients with 

newly diagnosed diabetes. 

 

Methods 

 

This cross-sectional observational study was conducted in the department of medicine in a 

tertiary care hospital in central India. Patients those attended medicine OPD or admitted in 

wards/ICU with COVID-19 were enrolled in our study. COVID-19 was diagnosed based on a 

positive reverse transcription polymerase chain reaction (RT-PCR) test. A diagnosis of 

COVID-19 illness was based on a positive SARS-CoV-2 laboratory result under World 

Health Organization (WHO) interim guidance [10]. 

 

Inclusion criteria: Age > 18 years old, confirmed cases of COVID-19, and newly diagnosed 

cases of DM 

 

Exclusion criteria 

 

Age <18 years old, pregnancy, unconfirmed cases of COVID-19, and previously diagnosed 

cases of DM 

All patients underwent thorough clinical and laboratory assessment and chest computerized 

tomography (CT). Biochemical blood tests included FPG, HbA1c; C-reactive protein (CRP), 

serum total bilirubin, albumin, Transaminases (ALT, AST), LDH, creatinine, and urea 

nitrogen was measured. 

According to the American Diabetes Association, newly diagnosed DM was defined as either 

new-onset DM (no preceding history of DM with fasting plasma glucose [FPG] >126 mg/dL 

or random blood glucose [RBG] >200 mg/dL and HbA1c > 6.5%) [11]. 

 

Statistical analysis 

 

Data was entered into Microsoft Excel and analyzed using SPSS software version 20. 

Pearson’s Chi Square test was applied. P value< 0.05 was considered significant. 

 

Results  

 

A total of 610 diagnosed cases COVID- 19 was enrolled in current study, out of them 84 

(13.7%) was newly diagnosed as type 2 diabetes mellitus [figure: 1] 
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Fig 1: Incidence on newly diagnosed diabetes mellitus in COVID 19 

 

Incidence of newly onset diabetes mellitus in COVID- 19 patients was higher (58.3%) in 

male participant as compared to female. Mainly (33.3%) seen in the age group between 51- 

60 years, followed by (28.6%) among 41-50 years of age. Majority of the diabetic patients 

(54.8%) residing at urban areas. Most of them (53.6%) were associated with the family 

history of diabetes mellitus. Incidence of diabetes was higher among the subjects with obesity 

(72.6%), 

 
Table 1: Baseline characteristics of newly diagnosed diabetes cases 

 

Baseline characteristics Number (N=84) Percentage 

Age (in years) 

19-30 7 8.3% 

31-40 13 15.5% 

41-50 24 28.6% 

51-60 28 33.3% 

>60 years 12 14.3% 

Gender 
Male 49 58.3% 

Female 35 41.7% 

Place of residence 
Urban 46 54.8% 

Rural 38 45.2% 

Family history of diabetes 
Absent 39 46.4% 

Present 45 53.6% 

Obesity 
Obese 61 72.6% 

Non-obese 23 27.4% 

 

Chronic diseases associated with the newly onset diabetes mellitus were hypertension 

(63.1%), coronary artery diseases (50%) and chronic pulmonary disease (42.9%). Details 

shown in table:2 

 
Table 2: History of chronic diseases present in the DM patients 

 

Chronic disease Number Percentage 

Diabetes 0 0% 

Hypertension 53 63.1% 

Coronary heart disease 42 50% 

Stroke 24 28.6% 

Chronic pulmonary disease 36 42.9% 

Chronic liver disease 20 23.8% 

Chronic kidney disease 14 16.7% 

Peripheral vascular disease 29 34.5% 
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Discussion  

 

This study found an increased incidence of type 2 diabetes in individuals with Covid-19 after 

recovery.  

Incidence of newly onset type 2 diabetes mellitus in COVID 19 patients was found 13.7%, 

our finding was similar with the many other studies likes: Rathmann et al [12], S.J. Cromer et 

al., [13] reported incidence of newly diagnosed DM was 15%, and 13% respectively, in 

contrast to that Li H et al., [14] and Sathish T et al., [15] reported quite higher incidence of 

diabetes in their study. 

Incidence on newly diagnosed DM was higher in males (58.3%) than males in our study, 

similar result was shown by Zhou et al., [16], Smith et al., [17] and Fadini et al., [18] reported 

male predominance in their study, whereas Qeadan et al., [19] reported female predominance 

in their study. 

Present study found most of the newly diagnosed diabetic participant were 51-60 years age 

group, concordance to the Suwanwongse et al., [20].Kuchay et al., [21] and Heaney et al., [22] 

In the present study, the newly diagnosed diabetic patients had significantly obese and 

positive family history of diabetes, this was in agreement with Farag, A.A et al., [23] and 

Khunti K et al., [24]. 

Significant association of newly diagnosed diabetes mellitus with the other chronic diseases 

like: hypertension (61.7%), coronary artery disease (50%) and chronic pulmonary disease 

was found in 42.9% cases, accordance with the Zheng J et al., [25] and Shrestha DB et al., [26]  

The reason of newly diagnosed diabetes in COVID-19 patients could be due to the stress 

response associated with severe illness or treatment with Glucocorticoids, the diabetogenic 

effect of COVID-19 should also be considered. 

 

Conclusion  

 

The incidence of newly diagnosed diabetes mellitus in COVID-19 patients was 13.7%, The 

newly diagnosed diabetes may confer a greater risk for poor prognosis of COVID-19 than no 

diabetes or pre-existing diabetes. Therefore, COVID-19 patients with newly diagnosed 

diabetes should be managed early and appropriately and closely monitored for the emergence 

of full-blown diabetes and other cardio metabolic disorders. 
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