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Since the beginning of the COVID-19 pandemic, studies have shown that diabetes is one of the major 

comorbidities associated with the development of severe COVID-19-related adverse outcomes and 

mortality (1–6). People living with diabetes who contract COVID-19 are at higher risk of developing adult 

respiratory distress syndrome (ARDS), pneumonia, excessive uncontrolled inflammation responses, and 

hypercoagulable state (1,6). Further, the odds of in-hospital death from COVID-19 has been found to be 

2.85 times higher in people living with diabetes compared to patients without diabetes (5). 

 

Recently, a new hypothesis has emerged, which indicates that there may be a bidirectional relationship 

between diabetes and COVID-19, in that not only does the presence of diabetes impact developing 

COVID-19 complications but the COVID-19 virus may impact the development of diabetes. We must 

address the possibility that the relationship is, in fact, not bidirectional. 

 

The detection of diabetes in COVID-19 patients could be a case of undiagnosed prediabetes, diabetes, or 

pre-existing hyperglycemia (7–10). For instance, certain population groups who do not routinely access 

health-care services, including those living in northern, remote, and rural regions, may be diagnosed with 

diabetes as they receive in-hospital COVID-19 testing and treatment (7). It is a potential situation that 

highlights the impact of lack of access to routine health-care services experienced by certain population 

groups, which in turn adversely affects their diabetes trajectory and related health outcomes, a topic that 

is beyond the scope of this review. 

 

Additionally, it has been suggested that, in the midst of intensive care units experiencing a surge of 

challenging COVID-19 cases, overtaxed clinicians may be misdiagnosing the combination of respiratory 

acidosis and ketosis as diabetic ketoacidosis (11). In essence, COVID-19 may be masking other acute 

diseases: “clinicians must be aware of other acute diseases that can be veiled by COVID-19 symptoms” 

(10). Finally, the small sample sizes being reported in these studies—ranging from a case study of one to 

three or four—could simply reflect sampling bias (8). 

 

The relationship between diabetes and COVID-19 is one that can best be described as a complex 

pathophysiology that is still not well understood.  These early studies show that individuals at high risk of 

metabolic dysfunction are at higher risk for complications (12). In two studies, individuals with newly-

diagnosed diabetes or hyperglycemia at admission experienced poorer outcomes in the COVID-19 

disease progression than both patients with pre-existing diabetes and without diabetes (9,13).  
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The Proposed Mechanism of Interaction 

 

Emerging evidence suggests that COVID-19 may have a specific impact on the development of diabetes, 

as well as diabetes-related metabolic conditions such as diabetic ketoacidosis (DKA) and hyperosmolar 

syndrome (14). Most often linked to type 1 diabetes, DKA is an urgent complication that is the result of 

insulin deficiency resulting in excess ketones (acids created when fat is broken down to be used for 

energy). Hyperosmolar syndrome, most often seen in type 2 diabetes, is an equally urgent complication, 

involving extremely high blood sugar levels without the presence of ketones.  

  

A series of news articles published earlier this year (June 2020) have discussed the possibility of COVID-19 

triggering diabetes in previously healthy people (15–19). The evidence reported in these news articles is 

largely anecdotal, based on clinical opinion, and a handful of cases (15–19). But diabetes researchers and 

clinicians acknowledge that the evidence needs to be addressed in a systematic fashion.  

 

A letter to the editor published in The New England Journal of Medicine by Rubino et al., discussed the 

bidirectional relationship between COVID-19 and diabetes (20). The authors suggested that it is possible 

that COVID-19 could cause “pleiotropic alterations of glucose metabolism that could complicate the 

pathophysiology of pre-existing diabetes or lead to new mechanisms of disease” (20). The nature of this 

relationship warrants further examination. We break down the reported evidence into possible scenarios 

below. 

 

 

Type 1 Diabetes and COVID-19 

 

A letter to the editor published in Diabetes Research and Clinical Practice by Chee et al., reported a “case 

of DKA precipitated by COVID-19 in a patient with newly diagnosed diabetes mellitus” (14). The authors 

concluded that it is possible that COVID-19 could aggravate pancreatic beta cell function and accelerate 

the development of DKA (14). 

 

Is the virus unmasking or triggering type 1 diabetes? Genetic (predisposition to a disease) and non-genetic 

(e.g., environmental) factors interact in the development of type 1 diabetes (21). Previous research on 

non-genetic mechanisms that contribute to the development of type 1 diabetes have reported the 

presence of viral infections prior to diabetes diagnosis (21–25). This includes enteroviral infections, which 

are the most common group of viruses in the world (26), as well as respiratory viruses (27). Interestingly, in 

a study of co-infection between COVID-19 and other respiratory illnesses, enteroviruses/rhinoviruses were 

reported as the most common co-infection (6.9%), followed by respiratory syncytial virus (5.2%) (27). In an 

examination of diabetes and pandemic influenza, a large cohort study in Norway reported an increased 

incidence of type 1 diabetes for individuals with laboratory-confirmed influenza. (22). But, like COVID-19 

and its link to type 1 diabetes, the authors conclude that it is unclear if the flu caused patients to develop 
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type 1 diabetes or simply accelerated its development. Several more recent publications postulate that 

SARS-CoV-2, the virus that causes COVID-19, accelerated the development of type 1 diabetes (10,28).  

 

Like SARS, the first novel coronavirus that caused a global outbreak in 2003, SARS-CoV-2 attacks multiple 

organs in the body, including the pancreas (6,20,29,30). The earlier study found the SARS coronavirus 

receptor, angiotensin converting enzyme 2 (ACE2), in the endocrine tissues of the pancreas, resulting in 

damage to islet cells (the insulin-producing area), leading to acute diabetes and hyperglycemia (29). The 

authors noted that most of the cases of diabetes that arose during hospitalization disappeared within 

three years. Another study, in fact, reported that the “transient insulin-dependent diabetes” resolved when 

the SARS infection improved in patients (31).  This concept of coronavirus-induced type 1 diabetes lacking 

permanence will also be investigated in the case of COVID-19 (18). 

 

 

Type 2 Diabetes and COVID-19 

 

Is the virus causing stress hyperglycemia? During acute illness, the body’s protective defenses can induce 

stress hyperglycemia, a condition consisting of hyperglycemia, insulin resistance, and glucose intolerance 

(32). In addition to being severely ill with COVID-19, hospitalized patients may experience further stress 

on their bodies as a result of intubation and other treatments such as glucocorticoids (7). In fact, stress 

hyperglycemia is commonly seen in patients being treated in intensive care units (33). Many of these 

cases of stress hyperglycemia resolve as patients recover and are discharged from hospital (7). 

 

Is the virus provoking a severe form of insulin resistance in type 2 diabetes? During episodes of severe 

illness, patients can develop insulin resistance as a component of stress hyperglycemia (32). The 

bidirectional relationship of COVID-19 and diabetes may be related to inflammation, as it is present in 

both conditions: “Chronic diseases [like diabetes] share several standard features with infectious disorders, 

such as the proinflammatory state, and the attenuation of the innate immune response” (2). Inflammation 

in the liver causes insulin resistance, which can lead to the development of type 2 diabetes (34). COVID-19 

patients with pre-existing diabetes are reported to be “at higher risk of excessive uncontrolled 

inflammation responses and hypercoagulable state, which may contribute to a poorer prognosis of 

COVID-19” (6). Indeed, SARS-CoV-2 impacts pancreatic beta-cells, reducing insulin secretion (33). 

Combined with a hyperactive immune reaction known as “cytokines storm”, which prompts insulin 

resistance, the virus can become a trigger for stress hyperglycemia and DKA (9,33,35,36). One of the 

cytokine proteins, interleukin-6, was reported as being present in both DKA and COVID-19 (11,36).  

Further, we must acknowledge the way in which the virus enters the body, via ACE2 receptors (6). COVID-

19 affects many organs, including the lungs, gut, liver, heart, and pancreas (20,30). Indeed these ACE2 

receptors are located in many organs and tissues, including those involved in glucose metabolism: 

pancreas, small intestine, fat tissues, liver, and kidney (6). It has been hypothesized that the entry of the 

virus into these tissues is precipitating complex dysfunctions of glucose metabolism (20). Impairing insulin 

secretion provokes both hyperglycemia and DKA (12).  
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More Evidence is Required 

 

While this new hypothesis linking COVID-19 to the development of diabetes is worthy of discussion, 

extensive research is needed to distinguish whether this relationship truly exists, and if it is a case of 

correlation or causation. Future research needs to include “well-constructed epidemiological cohort 

studies and mechanistic and experimental studies” (18). We must also address the potential role of 

confounding factors in the reports of new-onset diabetes and hyperglycemia. First, one of the 

predominant treatments for COVID-19 is the use of glucocorticoids, a class of steroid hormones. This 

treatment can in fact cause significant variation in blood glucose, and may cause a form of steroid-

induced hyperglycemia (37,38). This phenomenon was also observed during the SARS epidemic (37). 

Second, we must acknowledge the role obesity plays as a potential comorbidity of COVID-induced new-

onset diabetes (8). Obesity complicates an individual’s glucose metabolism (31). In fact, some reported 

case studies registered obesity in the patient profiles, while others noted that missing body-mass index 

data did not allow obesity to be ruled out as a confounding factor (8,9). 

 

Crucial first steps toward teasing out the true nature of this bidirectional relationship have begun. 

Currently, an international group of leading diabetes researchers, out of the King’s College London and 

Monash University, are in the process of establishing a Global Registry of COVID-19-related diabetes, the 

CoviDiab Registry (39). The goal of the registry is to understand the expression of diabetes in patients with 

COVID-19, and to establish the best approach for treatment and monitoring of affected patients. The 

authors postulate that COVID-19 has multiple effects on glucose metabolism that need to be understood. 

The registry will investigate the nature of this bidirectional relationship on several fronts: 

1. The presence of COVID-19 and high blood glucose with no history of diabetes or problems 

controlling blood glucose. 

2. The possibility that COVID-19 induces the development of either type 1 diabetes, type 2 diabetes, 

or a new, as yet unidentified, type of diabetes. 

3. The permanence of newly diagnosed type 1 diabetes in COVID-19 patients. 

4. The possibility that COVID-19 accelerated development of type 2 diabetes in patients who were 

already on their way to developing it. 

 

In Canada, clinicians and researchers should also seek to explore the characteristics and etiology of new-

onset, COVID-19-related diabetes, by establishing their own registries or by contributing patient data to 

established registries. Diabetes Canada will continue to monitor the research and provide updates and 

interpretation of this complex, ever-evolving situation.  

 

 

 

 

https://covidiab.e-dendrite.com/index.html
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