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Abstract

Ever since the coronavirus disease (COVID) pandemic started hitting the world, the connection between diabetes and coronavirus 
disease-2019 (COVID-19) started becoming more clear. In this article, we asked the question whether people with diabetes are more 
prone to COVID-19 and whether they also are likely to get more severe form with the disease and have worse outcomes than people 
without diabetes. We also discussed the mechanisms by which diabetes worsens COVID-19 and also possible changes to the treatment 
of diabetes in the presence of COVID-19. Finally, we discuss preventive strategies that need to be taken in people with diabetes to 
prevent COVID-19.
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Introduction
The coronavirus disease-2019 (COVID-19) pandemic 
is one of the most unprecedented in the recent history 
of mankind. Already, millions have been affected in all 
continents of the world (except Antarctica) and hundreds 
of thousands have died due to COVID-19. There is 
convincing evidence that diabetes, hypertension, and 
cardiovascular disease are associated with more severe 
outcomes and higher mortality in COVID-19.

This article will deal with the connection between diabetes 
and COVID-19 and will try to answer the following questions:

1.	 Are people with diabetes more prone to COVID-19?
2.	 Are they likely to get more severe form of the disease 

and are outcomes worse in those with diabetes?
3.	 What are the mechanisms by which diabetes worsens 

COVID-19?
4.	 Are any changes to the treatment of diabetes to be 

made if  they develop COVID-19?
5.	 And finally, what special precautions should people 

with diabetes take to prevent COVID-19?

Are People with Diabetes More Prone to 
Coronavirus Disease-2019?
It is well known that individuals with diabetes are more 
susceptible to viral, bacterial, and fungal infections as 
compared to those without diabetes. This is mainly because 
those with diabetes (especially uncontrolled diabetes) have 
a less robust immune function. With respect to respiratory 
infections, it has been recognized that although people 
with diabetes are more prone to lower respiratory 
infection, there is no such increased predisposition when 
it comes to upper respiratory infection such as rhinitis, 
sinusitis, and pharyngitis. Therefore, it is probably not 
surprising that there is no evidence to suggest that people 
with diabetes are more prone to COVID-19 (which starts 
off  as an upper respiratory infection in most cases). The 
American Diabetes Association (ADA) has also issued 
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statements that people with diabetes are not more prone 
to COVID-19 than the general population.[1]

Are They Likely to Get More Severe form of the 
Disease and Are Outcomes Worse in Those with 
Diabetes?
If  individuals with diabetes do get COVID-19, they are 
at increased risk for developing more severe or advanced 
stages of the disease.[2] Recent data from Wuhan, China 
confirm that approximately 20% of intensive care unit 
(ICU) admissions due to COVID-19 have diabetes as 
a comorbidity.[3] Data from Italy also showed similar 
findings in that more than two-thirds of those who died 
due to COVID-19 had diabetes.[4] Another retrospective 
study from Wuhan revealed that of 41 patients with 
COVID-19, 32% of them had an underlying disease among 
which diabetes accounted for 20%.[5] A retrospective study 
focusing on outpatients at Fujian Provincial Hospital, 
China included 135 elderly patients and concluded that 
those with type 2 diabetes (T2D) had worse outcomes. 
According to reports from India, of the first 125 deaths 
on COVID-19, 56% had diabetes, 47% had hypertension, 
and over a third had both diabetes and hypertension.[6]

A large observational report from China including 1099 
patients with confirmed COVID-19 infection indicated 
that in 173 patients with severe disease, comorbidities 
such as hypertension (23.7%), diabetes mellitus (16.2%), 
coronary heart diseases (5.8%), and cerebrovascular 
disease (2.3%) were seen.[7] In another study of 140 
patients who were admitted to a hospital with COVID-19, 
30% had hypertension and 12% had diabetes.[8]

A summary report from the Chinese Centre for Disease 
Control of 72,314 cases across the country showed an 
overall fatality rate of 2.3% but this increased to 10.5% in 
people with cardiovascular disease and to 7.3% and 6%, 
respectively, for people having diabetes or hypertension.[9]

Another worrying finding is that people with diabetes 
potentially have milder early symptoms of COVID-19, 
which makes the subsequent rapid deterioration much 
more difficult to predict and prevent.[10]

What Are the Mechanisms by Which Diabetes 
Worsens Coronavirus Disease-2019?
T2D is a chronic, low-grade inflammatory disease 
characterized by long-term immune system imbalance, 
metabolic syndrome, or nutrient excess associated with 
obesity.[11,12] Also, in individuals with diabetes, there is 
an exaggeration of pro-inflammatory cytokine response, 
notably interleukin (IL)-1, IL-6 and tumor necrosis 
factor alpha (TNF-α). This may be further exaggerated in 
response to a stimulus, as seen in patients with COVID-
19 complicated by acute respiratory distress syndrome. 
Prolonged hyperglycemia alters the host immune system. 

Dysfunctions in leukocytes, monocyte and macrophage 
chemotaxis and phagocytosis, and damaged specific 
immunity have also been reported in subjects with 
diabetes.[13,14] Moreover, diabetes shares the common 
features promoting disease progression with infectious 
disorders such as the pro-inflammatory state and 
endothelial dysfunction.[15]

Role of angiotensin-converting enzyme 2 in diabetes 
and coronavirus disease-2019
Angiotensin-converting enzyme 2 (ACE2) is a type-1 
integral membrane glycoprotein that is constitutively 
expressed by the epithelial cells of the lungs, kidney, 
intestine, and blood vessels. In normal physiology, 
ACE2 breaks down angiotensin-II and to a lesser extent, 
angiotensin-I to smaller peptides, angiotensin 1–7, and 
angiotensin 1–9, respectively.

ACE2/Ang (1–7) system plays an important anti-
inflammatory and antioxidant role protecting the lung 
against acute respiratory distress syndrome (ARDS); 
indeed, ACE2 is protective against lethal avian influenza 
A  (H5N1) infection. ACE2 expression is reduced in 
patients with diabetes possibly due to glycosylation; this 
might explain the increased predisposition to severe lung 
injury and ARDS with COVID-19.[16]

Drugs such as ACE inhibitors (ACEi) and angiotensin-
receptor blockers (ARBs) are widely used in diabetes as 
hypertension and albuminuria are common in people with 
diabetes. ACE2 is the receptor to which the spike (S1) 
protein of the virus binds to gain entry into the respiratory 
tract epithelial cells. When ACEi or ARBs are used, 
expression of ACE2 is markedly increased in patients with 
diabetes. This is likely an adaptive response to counteract 
the elevated levels of Ang-II and Ang-I. It is believed that 
ACE2 receptor stimulation might facilitate the entry of 
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) into the pneumocytes and thus results in severe 
outcomes in patients with diabetes.

One study from China by Chen et  al.[2] claimed that 
viral clearance is delayed by diabetes, hypertension, 
male gender (perhaps because the gene for ACE2 is on 
the X chromosome), and old age, which may worsen 
the prognosis of COVID-19 infection, likely due to the 
increased expression of ACE2. The authors recommended 
that the use of ACE inhibitors be carefully considered in 
such populations, as it may lead to upregulation of ACE2. 
However, there is another school of thought that ACE2 
overexpression may help as it converts angiotensin-2 into 
angiotensin 1–7, which has effects exactly opposite to that 
of angiotensin-2, meaning that it can balance angiotensin-2 
in the body so that it is potentially useful to protect against 
ARDS and the cytokine storm.[2] Therefore, ACE 2 seems 
to attract the virus into the pneumocytes, but on the 
contrary, perhaps also equips the cells against a cytokine 
storm. Thus, some authors have contended that blockage 
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of the renin–angiotensin–aldosterone system (RAAS) by 
ACE inhibitors or angiotensin receptor blockers can be 
beneficial in protecting against COVID-19.[17]

Current evidence does not support the discontinuation 
of  ACE inhibitor treatment due to concerns regarding 
Coronavirus infection.[18] Moreover, the European 
Society of  Cardiology, Council on Hypertension; ACC/
AHA/HFSA (American College of  Cardiology, the 
American Heart Association, and the Heart Failure 
Society of  America); and the American Society of 
Hypertension have released policy statements, strongly 
recommending that patients should continue treatment 
with their usual antihypertensive therapy because there is 
no clinical or empirical scientific evidence to suggest that 
treatment with ACE inhibitors or angiotensin receptor 
blockers should be discontinued because of  the COVID-
19 infection.

Some studies found that pioglitazone and liraglutide 
were also associated with upregulation of the ACE2 in 
animals.[19,20] It is not clear whether these drugs should be 
discontinued in COVID-19 but pioglitazone is not favored 
in COVID due to the chances of fluid retention.

Management of Diabetes
Glycemic control is the first and foremost factor 
in diabetes management; otherwise, complications 
associated with long-term hyperglycemia are not only 
frequent causes of premature mortality but also virtual 
drivers of indirect costs. Some studies have shown that the 
glucose concentration in the airway secretion is directly 
proportional to the blood glucose concentration.[21]

Can All Antidiabetic Drugs Be Continued?
There is as yet no direct evidence on the effects of the 
various categories of antidiabetic medications on the 
risk of developing COVID-19 infection or on the adverse 
outcomes of the same.[22]

In those with mild or well-controlled diabetes
In general, patients with type 2 diabetes who have mild 
symptoms of COVID-19 and asymptomatic patients can 
continue their usual dose of medications, with appropriate 
titration if  necessary to maintain good glycemic control. 
If  the control is inadequate, the addition of insulin would 
be warranted. There are no data on whether the use of 
metformin, sulfonylurea, dipeptidyl peptidase-4 (DPP-
4) inhibitors alpha-glucosidase inhibitors, or insulin 
influences outcomes of COVID-19 over and above their 
effects on glycemic control.[16] As regards the other classes 
of antidiabetic agents:

➢	Sodium-glucose co-transporter-2 (SGLT2) inhibitors 
are best avoided in severely symptomatic and 
hospitalized patients with COVID-19, primarily 

on account of the risk of dehydration and diabetic 
ketoacidosis (DKA). Also, these agents are known 
to upregulate renal ACE2, although the implications 
of this upregulation in the context of COVID-19 are 
unknown.

➢	As discussed earlier, pioglitazone and liraglutide are 
associated with ACE2 upregulation in animals.

➢	Hydroxychloroquine, approved as a third-line 
antidiabetic agent in India, also seems to have 
beneficial effects in COVID-19, and has been approved 
for prophylaxis of COVID-19 among healthcare 
professionals treating patients with COVID-19 and for 
asymptomatic close contacts of such patients.

➢	Many patients with COVID-19 infection report 
loss of taste and smell sensation and hence have a 
poor appetite. Many also have gastrointestinal (GI) 
symptoms such as nausea, diarrhea, and vomiting. The 
antidiabetic drug regimen should be closely titrated to 
account for fluctuations in food intake caused by these 
symptoms.

In those with severe diabetes or in hospitalized patients 
and those in intensive care unit
Patients with severe COVID-19 infection can experience 
deterioration in their glycemic control and some (especially 
those with type 1 diabetes) may go into DKA on account 
of the excessive outpouring of counterregulatory (stress) 
hormones. In all such severe cases or hospitalized patients, 
insulin would be the antidiabetic agent of choice. Treatment 
with basal–bolus insulin regimens or intravenous (IV) insulin 
infusion will usually be needed in such cases. However, the 
treatment has to be individualized on a case to case basis.

Role of antidiabetic drugs in coronavirus disease-2019

➢	Metformin
✥	 Has antiproliferative and immunomodulatory 

effects––protective[23]

✥	 Decreased mortality in lower respiratory infections[24]

✥	 Risk of lactic acidosis
➢	Thiazolidinediones (TZDs)

✥	 Seen to increase risk of pneumonia compared to 
sulphonylureas[25]

✥	 Increase ACE2 expression[26]

✥	 Therefore, to be avoided in COVID-19
➢	Glucagon-like peptide-1 receptor agonists (GLP-1 RAs) 

(liraglutide)
✥	 Also increases ACE2 expression in lungs[27]

✥	 Best avoided
➢	DPP 4 inhibitors

✥	 In Middle East respiratory syndrome coronavirus 
(MERS-CoV): Reduced viral entry

✥	 Increased upper respiratory infection with 
DPP-4 inhibitors known, but no increased risk of 
pneumonia
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✥	 No evidence for or against the use of DPP-4 inhibitor 
in COVID-19

➢	SGLT2 inhibitors
✥	 Better to discontinue because of the risk of 

dehydration and euglycemic ketosis.
➢	Sulphonylureas and insulin

✥	 The dose may have to be adjusted based on blood 
glucose levels.

Conclusion
People with diabetes are not more prone to COVID-19 
than the general population. However, if  they get COVID-
19, they are at increased risk for developing more severe or 
advanced stages of the disease. Hence, glycemic control is 
of primary importance. Any infection is likely to increase 
the blood sugar levels and uncontrolled diabetes can 
further lead to worsening of the infection. The following 
precautions can help people with diabetes to protect 
themselves from COVID-19.

Precautions to be advised for patients with diabetes

1.	 It is important to keep blood sugars under good 
control. Do not stop any of your regular medications 
unless asked to do so by your doctor.

2.	 Increased testing of the blood glucose levels with a 
capillary blood glucose meter or continuous glucose 
monitoring may be necessary.

3.	 If  the blood sugar levels are found to go very high, 
the physician should be consulted at the earliest to 
bring the sugars under control as quickly as possible. 
If  directly consulting the doctor in person is not 
possible due to the lockdown, one can take recourse to 
telemedicine modalities such as telephone or video or 
e-mail consultation. Video consultations are considered 
closest to that of in-person consults. It helps physicians 
keep connected with patients during this pandemic. In 
many countries including India consultations via social 
media platforms are also now legalized.

4.	 Unless one has type 1 diabetes or severe insulin-
requiring T2D, where the sugar levels tend to go very 
high and signs of ketosis or DKA develop, it is not 
necessary to get admitted into the hospital.

5.	 Follow all the usual precautions such as washing hands 
with soap and water regularly and “social distancing,” 
that is, keeping a distance from people who are likely to 
be infected.

6.	 Although spreading the infection through a needle 
used for blood glucose testing or insulin injections 
is highly unlikely, it is better not to share your blood 
testing lancet or insulin needles with anybody else.

7.	 A proper diet, regular exercise, yoga, and meditation 
might help in strengthening immunity. However, there 
are no scientifically proven data, which shows that yoga 
and meditation could boost immunity.
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