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Introduction

The catastrophic consequences of unabated spread of COVID-19 continue to wreak havoc across the globe. Majority of the 
deaths have occurred in people who were aged 65 and above and patients with underlying co morbidities such as diabetes 
mellitus, hypertension, cardiovascular diseases, chronic kidney disease and respiratory diseases.1 It is imperative to understand 
why diabetic patients are more vulnerable of contracting the disease, have serious complications and ultimately have a high 
risk of mortality as compared to the general population. This is essential because India is the home to every 6th diabetic 
individual in the world, comprising more than 77 million diabetics and failure to contain the virus can lead to disastrous 
consequences and death toll may reach mammoth proportions.2 Many previous studies have reported that mortality was about 
threefold higher in people with diabetes as compared to the general population with COVID-19 infection in China.3 In a study 
conducted by Guan et al. comprising of 1590 COVID-19 patients, it was found that (25.1%) reported having at least one 
comorbidity.1 The most prevalent comorbidity was hypertension (16.9%), followed by diabetes (8.2%). After adjusting for 
age and smoking status, chronic obstructive pulmonary disease (COPD) [hazards ratio (HR) 2.681, 95% confidence interval 
(95% CI) 1.424-5.048], diabetes (HR 1.59, 95% CI 1.03-2.45), hypertension (HR 1.58, 95% CI 1.07-2.32) and malignancy 
(HR 3.50, 95% CI 1.60-7.64) were risk factors of reaching to the composite endpoints.

Keywords: COVID-19, diabetes mellitus, IL-6, cytokine storm, ACE2 receptor

Objective: COVID-19 infection has spread across the world and caused numerous casualties more so in elderly people 
with pre-existing chronic diseases. Diabetes mellitus with Covid-19 infection shows multifold increase in mortality.

Brief Report Presentation: We share a data of 13 cases with COVID-19 pneumonia out of which 3 patients were 
diabetic and 10 patients without diabetes. Our aim is to compare and share their clinical findings, biological parameters 
and inflammatory markers along with the treatment administered stressing on the imperative need to control blood 
sugar levels as well.

Conclusion: COVID-19 patients with diabetes constitute a high risk group and have a greater baseline elevation 
in pro-inflammatory markers than patients without diabetes. These biomarkers may be used for assessing disease 
severity in COVID-19 patients and also help in disease stratification of patients in which aggressive therapeutic 
approach is required.
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As the world continues to battle the cataclysmic effects of this pandemic, we would like to share our experiences 
regarding the clinical profile, laboratory evaluation and treatment of 3 diabetic patients and 10 non-diabetic patients who had 
COVID-19 pneumonia and was admitted in Sawai Mansingh hospital (S.M.S), Jaipur, Rajasthan, India. The potential role of 
various inflammatory markers and dynamic changes in IL-6 (especially in diabetic patients) was tracked to assess the severity 
of the disease. 

Case Summary of Diabetic Patients with COVID-19 Pneumonia

Case 1: 

A 67-year-old diabetic male, chronic smoker (40 pack years) was admitted in S.M.S. hospital with the chief complaints of 
cough and sore throat since 8 days followed by fever and shortness of breath since 3 days. His throat swab tested positive 
for COVID-19 after 3 days. At presentation his vitals BP was 134/78 mm of Hg, pulse rate was 125/min and respiratory rate 
was 28/min. Respiratory system examination revealed bilateral crepitations. Other systems were normal on examination. His 
electrocardiogram (ECG) was suggestive of sinus tachycardia with p-pulmonale, right bundle branch block (RBBB) pattern 
and T wave inversions. Chest x-ray posteroanterior (PA) view (Figure 1) was suggestive of chronic obstructive disease 
(COPD) with right lower lobe pneumonitis. Haemogram showed leucocytosis with neutrophilia and lymphopenia. Markers 
of inflammation such as lactate dehydrogenase (LDH), C-reactive protein (CRP), pro-calcitonin (PCT), serum ferritin, fibrin 
degradation product (FDP) and D-dimer were elevated. Dynamic changes of interleukin-6 (IL-6) levels were observed at 
admission and during treatment course. Patient’s COVID-19 sample came negative on Day 12 and Day 13 of admission. 
Unfortunately, secondary bacterial infection in lungs landed him into acute respiratory distress syndrome (ARDS) and he 
needed invasive ventilator support. 

Figure 1.  Chest x-ray postanterior (PA) view of Case 1, Case 2, Case 3 and high-resolution computed tomography 
(HRCT) scan of Case 3 showing multi-focal patchy opacities in both lungs
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Case 2: 

An 85-year-old man who was a known case of diabetes mellitus (10 years), hypertension (10 years), hypothyroidism (8 
years), chronic kidney disease (4 years) and coronary artery disease (4 years) had history of travel to Dubai. He presented 
with the chief complaints of mild fever, cough, sore throat and shortness of breath and his vitals were- BP 148/82 mm of Hg, 
O

2 
saturation 84% on room air and pulse rate of 120/min. His respiratory rate was 25/min. Respiratory system examination 

revealed bilateral equal air entry with basal creptitations. All other system examination was normal. ECG was suggestive 
for RBBB pattern and poor R wave progression. Chest x-ray was suggestive of bilateral pneumonitis (Figure 1). During 
the period of hospitalization leucocytosis with neutrophilia and lymphopenia were seen. His renal function worsened due 
to concomitant infection and markers of inflammation were elevated along with IL-6 (Table 2). Throat swabs were sent 
regularly for COVID-19 testing which came negative on Day 5 and on Day 6 of admission. He was discharged and advised 
home isolation of 14 days with strict glycaemic control.

Case 3: 

A 58-year-old male, health-care professional, resident of Bhilwara (Manchester of India: one of the cluster hotspots in 
Rajasthan) with comorbidities of hypertension, diabetes mellitus and hypothyroidism for 8 years presented with chief 
complaints of fever and dry cough in the past 7 days followed by shortness of breath in the past 3 days. His blood pressure 
(BP) was 150/90 mm of Hg and pulse rate was 97/min, O

2
 saturation was 90% on room air at the time of presentation. ECG 

was suggestive of hypertensive changes. Computed tomography (CT) scan (Figure 1) showed multifocal patchy peripheral 
and ground glass opacities in both lung parenchyma, involving both lobes suggestive of viral pneumonitis. Gradually with 
treatment disease remission started and symptoms ameliorated. On the 6th day of his admission, his oropharyngeal sample 
came negative for COVID-19 with a repeat negative after 24 hrs. He was discharged and advised home isolation for 14 days.

Case Summary of Cases 4-13 COVID-19 Pneumonia Patients Without Diabetes 
Out of 10 patients without diabetes 8 were males and 2 females. The mean age of these patients was 50 years. Hypertension 
was present in 50% of these patients. All patients presented with cough and had consolidation in their chest X-ray suggestive of 
pneumonia. Out of these 7 patients presented with fever and dyspnoea. These patients needed oxygen support. Lymphopenia 
was observed in 70% of these patients. It was evident that baseline levels of markers of inflammation were elevated in these 
patients, but not to the extent seen in diabetic patients. IL-6 quantitative values showed dynamic change with patient’s disease 
remission. All patients improved completely after therapy and were discharged and advised home quarantine.

Treatment

Treatment of all was done as per the Indian Council of Medical Research (ICMR) guidelines with few individual changes.4 
Tab. lopinavir 200 mg + ritonavir 50 mg 2 BD, Cap. oseltamivir 150 mg BD (modified according to renal clearance), tab. 
chloroquine 500 mg BD/tab. hydroxychloroquine 400 mg BD on Day 1 followed by 200 mg BD for 4 days along with 
empirical antibiotics for pneumonia (Table 1) were administered. Later, appropriate antibiotics were started according to the 
culture sensitivity report. All patients with diabetes were given injectable insulin for glycaemic control. Case 1 required Bi-
level Positive Airway Pressure (BiPaP) support and was intubated on Day 12 when his condition deteriorated and he landed 
into ARDS. Case 2 and Case 3 were able to maintain oxygen saturation with the help of low flow oxygen mask delivering 
oxygen at the rate of 1 L/min. Case 5 and 6 needed high flow oxygen mask for maintaining oxygen saturation. Other non-
diabetic patients were able to maintain saturation on normal oxygen mask. Cases 4, 7 and 11 did not require oxygen support. 
Target oxygen saturation was kept at 95%.

Discussion

It was observed that in diabetic patients with COVID-19 pneumonia, there was a comparatively greater elevation in baseline 
levels of markers of inflammation as compared to COVID-19 pneumonia patients without diabetes (Table 2).
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Table 1.  Brief clinical profile of COVID-19 patients with diabetes mellitus (Case 1, 2, 3) and without diabetes (Cases 
4-13). Abbreviations: DM- Diabetes mellitus; COPD-Chronic obstructive pulmonary disease; HTN- Hypertension; 
CAD- Coronary artery disease; CKD- Chronic kidney disease; *HCQ- hydroxychloroquine

Case
Age  
/Sex

Underlying  
Co morbidity

Symptoms
Treatment  

Provided (as per ICMR guidemines) Adverse 
Events 
during 
Stay OutcomeFever Cough

Dys-
pnoea

Lopinavir 
+ 

Ritonavir
Oselta- 
mivir

Chloro- 
quine/ 
HCQ *

O
2 
 

support

For 
glucose 
control

1 67 M DM, COPD ü ü ü ü ü ü ü Insulin Diarrhoea
ARDS 

 followed by  
Death

2 85 M
DM, HTN,  
CKD, CAD, 
Hypothyroidism

ü ü ü ü ü ü ü Insulin Diarrhoea
Improved & 
Discharged

3 58 M
DM, HTN,  
Hypothyroidism

ü ü ü ü ü ü ü Insulin Gastritis
Improved & 
Discharged

4  24 M None ü ü û ü ü û û -  Gastritis
Improved & 
Discharged

5  38 M Dyslipidaemia ü ü ü ü ü ü ü -  Diarrhoea
Improved & 
Discharged

6  37 M HTN ü ü ü ü ü ü ü -  None
Improved & 
Discharged

7 27 F None û ü û û ü ü û -  Diarrhoea
Improved & 
Discharged

8  55 M HTN ü ü ü û û ü ü -  Gastritis
Improved & 
Discharged

9  72 M HTN û ü ü û û ü ü -  Gastritis
Improved & 
Discharged

10  62 F HTN ü ü ü û û ü ü -  None
Improved & 
Discharged

11  57 M COPD û ü û û û ü û -  None
Improved & 
Discharged

12  65 M HTN ü ü ü û û ü ü -  Gastritis
Improved & 
Discharged

13  63 M Hypothyroidism ü ü ü û û ü ü -  None
Improved & 
Discharged

The severity of COVID-19 is increased in diabetes, perhaps because this disease is itself a pro-inflammatory state and 
causes impairment in the body’s response to all kinds of infections. Alterations have been noted in macrophage activation and 
release and action of various cytokines. Patients with uncontrolled diabetes not only show poor response to viral infections but 
also to any secondary infection caused by bacteria. When cells were observed, it was seen that microorganisms adhere more 
and densely in diabetes as compared to non-diabetics.5,6 Poorly controlled diabetes shows renal and cardiac complications 
which can be implicated in the worsening of COVID-19 symptoms. Studies show decreased functions (chemotaxis and 
phagocytosis) of diabetic polymorphonuclear cells and diabetic monocytes/macrophages.7 Moreover, some microorganisms 
become more virulent in a high glucose environment. 

Due to an unhealthy lifestyle, obesity is increasing worldwide. It is alarming because it is a risk factor for both diabetes 
and infection.8 Reports from the 2009 epidemic of H1N1 suggest that the severity of infection was two times higher among 
the obese population.9 Abdominal obesity also shows changes in the secretory pattern of cytokines and adipocytes thus 
harming the immune activity of the body.10 Obese people have breathing difficulties and poor gas exchange in the basal part. 
The accumulated secretions also increase the risk of infections.11 
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Some concerns have arisen regarding the use of angiotensin-converting enzymes (ACE) inhibitors in hypertensive 
diabetics. Coronavirus binds to target cells through ACE2 receptors.12 In patients treated with ACE and angiotensin II receptor 
blockers, expression of ACE2 is upregulated, thus increasing ACE2 expression and this facilitates increased infection with 
COVID-19.13 Thus, the use of ACE2-stimulating drugs would facilitate the entry of SARS-CoV-2 into pneumocytes and might 
result in more severe and fatal diseases.14 Strangely reduced ACE2 expression might also predispose to severe lung injury 
and ARDS with COVID-19 as seen in patients with diabetes mellitus possibly due to glycosylation of ACE2.15 However, the 
American Heart Association (AHA), the European Society of Cardiology (ESC) and the International Society of Hypertension 
(ISH) recommend to continue use of ACE inhibitors and angiotensin receptor blockers (ARBs) in managing hypertension in 
patients with COVID-19 infection, due to scarcity of concrete adverse data.16-18

With more and more countries enforcing lockdown to combat COVID-19 spread, the anxiety levels have shot up due to 
the spread of the global pandemic. Stress causes a decrease in insulin level and increases its antagonistic hormones which can 
contribute to stress-induced hyperglycaemia.19

The key to the management of diabetic patients with COVID-19 infection is to maintain adequate glycaemic control 
as hyperglycaemia is a major factor determining morbidity and mortality in these patients. Even though injectable insulin 
remains the mainstay of treatment in patients with severe disease, but patients who are asymptomatic or having mild symptoms 
can continue their oral anti-diabetic drug. Though metformin should be used cautiously during an acute infection and it 
may be necessary to temporarily stop it in severe infection and dehydration. Recent preclinical and clinical studies have 
suggested that metformin not only improves chronic inflammation through the improvement of metabolic parameters such as 
hyperglycaemia, insulin resistance and atherogenic dyslipidaemia, but also has a direct anti-inflammatory action by inhibition 
of nuclear factor κB (NFκB) via AMP-activated protein kinase (AMPK)-dependent and independent pathways.20 dipeptidyl 
peptidase-4 (DPP-4) has been identified as a co-receptor for Middle East Respiratory Syndrome coronavirus (MERS-CoV). 
DPP-4 activity also potentially modulates the levels and function of multiple immunomodulatory chemokines and cytokines. 
However, the effects of DPP-4 inhibition on the immune response in patients with type 2 diabetes is controversial and not 
completely understood.21 Sodium-glucose co-transporter-2 (SGLT-2) inhibitors need to be used with precaution due to the 
adverse effect of dehydration and euglycemic ketoacidosis. Sulphonylureas may induce hypoglycaemia in patients with low-
calorie intake. Besides anti-diabetic drugs, patients should be advised about a balanced diet and exercising regularly. This will 
help in maintaining optimum glycaemic control and also alleviate anxiety.

Elderly patients especially those with diabetes show severe lung injury due to initiation of a cascade of inflammatory 
reactions resulting in the cytokine storm syndrome. This leads to unbridled inflammation resulting in uncontrolled liberation 
of cytokines like IL -6 and dysregulation of feedback mechanisms.22,23 Other inflammatory markers such as procalcitonin, 
serum ferritin, CRP, LDH, FDP, D-dimer were also found elevated in our study and studies done previously.24 In our study, 
we found that baseline IL-6 levels were elevated in COVID-19 patients and they were comparatively greater in patients with 
diabetes as compared to non-diabetic patients. Moreover, IL-6 displayed dynamic changes in its quantitative levels with 
remission or aggravation of the disease suggesting that this marker may play a role in the prognosis of the disease.

The mean duration of getting 1st and 2nd COVID-19 report negative was 8.3 days and 9.5 days respectively in patients 
without diabetes while it was 7.6 days and 8.6 days, respectively in patients with diabetes. Possible explanation of shorter 
period in diabetics was probably due to lesser mean age in the non-diabetes group. All patients in the non-diabetes group 
recovered completely and were discharged with an undertaking for home/ centre quarantine, whereas 1 patient who had 
diabetes developed ARDS and succumbed to the illness.

Conclusion

As the global pandemic of COVID-19 continues to rage on it is imperative that patients of diabetes mellitus adopt a healthy 
lifestyle with strict adherence to diabetic diet, monitor blood sugar levels regularly and accordingly follow the treatment 
advised by the doctor. Ensuring strict glycaemic control is of paramount importance in ensuring better outcomes in diabetic 
patients with COVID-19 infection with injectable insulin remaining the mainstay of treatment. Patients who are asymptomatic 
or having only mild disease may require some modifications in their anti-diabetic drugs dose/type. Practising Yoga and 
exercising regularly at home can also help in maintain glycaemic control. Markers of inflammation were elevated to a greater 
level in patients with diabetes when compared to patients without diabetes and IL-6 displayed dynamic changes with disease 
progression and remission and may have a role as a prognositic marker though more studies are needed for conclusive evidence.
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