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on chronic diseases



Diabetes increases the severity of influenza



Diabetes increases the severity of COVID-19

Models adjusted for: BMI categories; 
Age; Sex; Pre-existing cardiovascular 
disease; Hypertension and Pre-existing 
respiratory disease. Reference is patients 
without diabetes



Hypothesised mechanisms

• Chronic inflammation

• Metabolic disorders impairs T cell immunity

Decreased T cell migration

Reduced cytokine expression after stimulation 

Accumulation of higher senescent T-cell 
numbers 



A causative role for hyperglycaemia? 



Hyperglycaemia increases the innate inflammatory response to influenza

Hocking et al., unpublished
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Hyperglycaemia increases the innate inflammatory response to influenza

Hocking et al., unpublished



T cell responses and hyperglycaemia

Hulme et al., 2024

Katina Hulme



Hyperglycaemia is associated with reduced TNFa production by CD8+ T 
cells

Hulme et al., 2024



Is hyperglycaemia an oversimplification?

 



High GV associated with reduced TNFa production by CD8+ T cells

Marcus Tong

Tong et al., under review



• General consensus is that people living with diabetes have equivalent humoral immunity and cellular 
immunity to mRNA SARS-CoV-2 vaccines and vaccination is highly effective in preventing disease 
severity 

• However, this varies across diabetes subtype, time post-vaccination, type of vaccine, number of vaccine 
doses, infecting SARS-CoV-2 strain and co-morbidities (e.g. renal function)

• General consensus is that people living with diabetes have equivalent humoral immunity to influenza 
vaccines (cellular immunity not as relevant) and vaccination is highly effective in preventing severe disease

• The effects of vaccination appear to be more effective when using higher-dose and quadrivalent vaccines, 
although subgroup-specific separate analyses in patients with diabetes are lacking

Vaccination in people living with diabetes

 The majority of patients with T1D did not show 
any increase in the SARS-CoV-2–specific 
cytotoxic response compared with the robust 
increase observed in all subjects without 
diabetes



• A US Center of Disease Control (CDC) analysis of a large electronic health-care database of 353 164 adults with 

COVID-19 and 1 640 776 controls with no evidence of infection, suggested that people with COVID-19 had an 
increased risk of new onset type 1 diabetes and type 2 diabetes (MMWR Morb Mortal Wkly 
Rep. 2022; 71: 713-717)

• A German cohort study of 35 865 people with COVID-19 showed higher risk of newly diagnosed type 2 diabetes 

than an equal number of matched controls with acute upper respiratory tract infections 
(Diabetologia. 2022; 65: 949-954)

• Data from the US Department of Veterans Affairs to characterise the risk and 12-month burden of diabetes in 181 280 

people with SARS-CoV-2 infection versus two control groups: 4 118 441 contemporary controls who were 
enrolled during the same time but did not get infected with SARS-CoV-2 and 4 286 911 historical controls from 
before the pandemic (Lancet Diabetes Endocrinology 2022; 11:11-13)

﹣ Compared with both the contemporary and historical controls, people with SARS-CoV-2 had increased risk 
of incident diabetes and incident use of antihyperglycemic therapy in the post-acute phase

﹣ Among people with COVID-19, the risk of diabetes increased in a graded fashion according to baseline risk 
of diabetes (ie, the traditional baseline characteristics that predict the risk of developing diabetes in an 
individual). 

A Bidirectional Relationship



•  SARS-CoV-2 infects cells of the human exocrine and endocrine pancreas ex vivo and in vivo. 

• Human β-cells express viral entry proteins, and SARS-CoV-2 infects and replicates in cultured human islets.

• Infection is associated with morphological, transcriptional and functional changes, including reduced numbers 

of insulin-secretory granules in β-cells and impaired glucose-stimulated insulin secretion

• In COVID-19 full-body postmortem examinations, SARS-CoV-2 nucleocapsid protein was detected pancreatic 

exocrine cells, and in cells that stain positive for the β-cell marker NKX6.1 and are in close proximity to the 
islets of Langerhans in all four patients investigated. 

A Bidirectional Relationship – Why?



Does a Bidirectional Relationship Exist with vaccination?

• 65% higher risk of new-onset diabetes in SARS-CoV-2–infected individuals compared to 
noninfected counterparts. 

• COVID-19 survivors who received COVID-19 vaccinations experienced a reduced risk of 
new-onset diabetes, with a dose-dependent effect

• There was no evidence of increased risks of incident diabetes following 
COVID-19 vaccination. 

• The risk of incident diabetes increased following SARS-CoV-2 infection, mainly 
type 2 diabetes.

• Subgroup analysis revealed no evidence of increased risk of incident diabetes 
among fully vaccinated COVID-19 survivors.



• Vaccination against SARS-CoV-2/influenza virus decreases the risk of severe respiratory 
viral infections in people living with diabetes

• Vaccination also reduces the risk of diabetes developing following SARS-CoV-2 infection

• Still numerous questions to answer about vaccine efficacy in people living with diabetes:  
diabetes subtype, time post-vaccination, type of vaccine, number of vaccine doses, infecting 
viral strain and co-morbidities (e.g. renal function)

• Severe respiratory viral disease in people living with diabetes may be driven by 
hyperglycaemia: importance of maintaining HbA1c targets

• Glycaemic variability may also play a role: added impetus to make CGMs available to 
people living with diabetes, including people with type 2 diabetes

Conclusions and implications for patient care
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