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Diabetes is a major health issue that has reached 
alarming levels



DIABETES IS A RISK FACTOR 
FOR INFECTION 

Nat Rev Endocrinol. 2022 Sep;18(9):525-539. doi: 10.1038/s41574-022-00690-7. Epub 2022 Jun 6.





How diabetes affect immune system ?

Daryabor et al., doi: 10.3389/fimmu.2020.01582



Erener S, Mol Metab 2020 Sep;39:101044



Diabetes increases risk of 
hospitalization and death for infectious deseases



Already in 2003….

Shah BR, Hux JE.Diabetes Care 26:510–513, 2003

A retrospective cohort study compared
all people with diabetes in Ontario on 1
April 1999 to matched
nondiabetic people (n 513,749 in each
group).
The risk ratios of having an infectious
disease and of death attributable to
infectious disease between those with
and without diabetes were calculated.
The study was repeated using a second
pair of cohorts defined in 1996 to
confirm stability of the estimates.



A population-based, case-control study of patients with a
first-time pneumonia-related hospitalization between 1997
and 2005, using health care databases in northern
Denmark. The study included 34,239 patients with a
pneumonia-related hospitalization and 342,390 population
control subjects

Relative risk (RR) for pneumonia-related hospitalization among subjects with and without diabetes

Diabetes Care. 2008 Aug; 31(8): 1541–1545.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2494631/


IRRs for hospitalization for infection during 2008–2015 between people
with diabetes and matched control subjects

Carey IM et al, Diabetes Care 2018 Mar;41(3):513-521

RESULTS
Compared with control subjects without diabetes, patients with diabetes had higher rates for all infections.
IRRs for infection-related hospitalizations were 3.71 (95% CI 3.27–4.21) for T1DM and 1.88 (95% CI 1.83–1.92) for T2DM.
A direct comparison of types confirmed higher adjusted risks for T1DM versus T2DM

IRRs of pneumonia among people with diabetes versus matched 
control subjects



Bacterial meningitis
Prevalence and outcome in diabetic patients
From a  nationwide, prospective cohort study , conducted
in Netherland between March 2006 and October 2014.

vanVeen KEB et al. Scientific Reports 2016

From a single-center, prospective observational cohort 
study, conducted in Spain between 1982 and 2017

PomarV et al., . BMC InfectDis. 2020 



Viral Pandemics and Diabetes

2003
Severe acute respiratory 

syndrome (SARS) 

• Diabetes and 
hyperglycemia were 
independent risk factors 
for complications and 
death 

• The percentage of patients 
with a known history of 
diabetes was significantly 
higher in the deceased 
patients than in the 
survivors (21.5% vs. 3.9%, 
p < 0.01) 

2009
Influenza A (H1N1)

The OR for ICU 
admission was 4.29 
among hospitalized 
patients with 
diabetes compared 
to those without. 

2013
Middle East 

respiratory syndrome
(MERS)

• Prevalence of 
diabetes was up to 
51.8 in patients
with Mers

• Diabetes was a 
clinical predictor
of death (OR 1.8)

Singh et al. Diabetes & Metabolic Syndrome: Clinical Research & Reviews 14 (2020) 

2019

Severe acute 
respiratory 
syndrome 

(SARS-COV -2)
COVID-19



Note del presentatore
Note di presentazione
Background: Many studies on COVID-19 have reported diabetes to be associated with severe disease and mortality, however, the data is conflicting. The objectives of this meta-analysis were to explore the relationship between diabetes and COVID-19 mortality and severity, and to determine the prevalence of diabetes in patients with COVID-19. Methods: We searched the PubMed for case-control studies in English, published between Jan 1 and Apr 22, 2020, that had data on diabetes in patients with COVID-19. The frequency of diabetes was compared between patients with and without the composite endpoint of mortality or severity. Random effects model was used with odds ratio as the effect size. We also determined the pooled prevalence of diabetes in patients with COVID-19. Heterogeneity and publication bias were taken care by meta-regression, sub�group analyses, and trim and fill methods. Results: We included 33 studies (16,003 patients) and found diabetes to be significantly associated with mortality of COVID-19 with a pooled odds ratio of 1.90 (95% CI: 1.37e2.64; p < 0.01). Diabetes was also associated with severe COVID-19 with a pooled odds ratio of 2.75 (95% CI: 2.09e3.62; p < 0.01). The combined corrected pooled odds ratio of mortality or severity was 2.16 (95% CI: 1.74e2.68; p < 0.01). The pooled prevalence of diabetes in patients with COVID-19 was 9.8% (95% CI: 8.7%e10.9%) (after adjusting for heterogeneity). Conclusions: Diabetes in patients with COVID-19 is associated with a two-fold increase in mortality as well as severity of COVID-19, as compared to non-diabetics. Further studies on the pathogenic mecha�nisms and therapeutic implications need to be done. © 2020 Diabetes India. Pub
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Do vaccines work in Diabetes?



Introduction: Diabetes mellitus (DM) is a highly prevalent, chronic condition in adults worldwide. Little is known about the potential role of
diabetes as an effect modifier of vaccine protective responses.
Areas covered: We conducted a literature review of the immunogenicity, efficacy and effectiveness of immunization in individuals, in studies
that compared subjects with DM (DM+) and without DM (DM-).We found few published studies, which were only for vaccines against hepatitis 
B, influenza, pneumococcal disease, or varicela zoster. 
Except for a consistent attenuation of the immune response to hepatitis B vaccine among DM+ individuals, we found little other consistent 
evidence for DM as an effect modifier of vaccine responses.



Aims: To investigate the seroconversion following first and second COVID-19 vaccination in people with type 1 and type 2 
diabetes in relation to glycaemic control prior to vaccination and to analyse the response in comparison to individuals without 
diabetes.
Conclusions:Anti-SARS-CoV-2 S receptor-binding domain antibody levels after the second vaccination were comparable in 
healthy controls and in participants with type1 and type 2 diabetes, irrespective of glycaemic control.

(A)Comparison of anti-SARS-CoV-2-S 
antibodies between participants with 
diabetes and healthy controls after the 
second vaccination. 
(B)Comparison of anti-SARS-CoV-2-S 
antibodies in people with type 1 (T1DM) and 
type 2 diabetes (T2DM) and a 
glycatedhaemoglobin (HbA1c) level of ≤58 
mmol/mol or >58 mmol/mol, respectively.





To actively promote vaccinations included in the national vaccine calendar approved by the Italian Ministry of Health, represents a deontology obligation for each
Physician (Italian Ministry of Health circular. March 9, 2017. Operational aspects for the complete and consistent implementation of the 2017-2019 National
Immunization Plan and the related Vaccine Calendar).

Systematic vaccination counseling performed by diabetes-treating physicians, together with reporting,within either outpatient 
visit-associated documentation or hospital discharge-related letter (to be provided to diabetic patients) recommendations to 
receive the following vaccinations:
- anti-flu;
- anti-pneumococcal;
- anti-dTp;
- anti-HZ;
- anti-meningococcal (T1DM patients).



La categoria dei gruppi di popolazione a rischio per patologia è costituita da individui che presentano determinate caratteristiche
e particolari condizioni morbose (patologie cardiovascolari, respiratorie, metaboliche, immunodepressione,etc.) che li espongono
ad un aumentato rischio di contrarre malattie infettive invasive e sviluppare in tal caso complicanze gravi. La prevenzione di
malattie infettive attraverso le vaccinazioni rappresenta una priorità in ambito di Sanità Pubblica, ancor di più per tali soggetti
che trarrebbero beneficio da interventi vaccinali mirati e che dovrebbero quindi essere oggetto di programmi specifici



Influenza infection has been shown to affect patients with diabetes to a greater extent than it does with individuals
with normal glucose homeostasis.

They’re more likely to experience a more severe course of this infection, as compared to general population, with higher
incidence of flu-related major adverse outcomes such as all-cause hospitalizations, intensive care unit admissions, and all-cause 
mortality.

A recently published study by Kwong et al., a relevant association between laboratory confirmed influenza and the likelihood of 
acute myocardial infarction (AMI) occurrence after laboratory confirmation was found.



Influenza e diabete
Influenza nei

pazienti
diabetici1

L’influenza scompensa il 
controllo metabolico

Complicanze
metaboliche: 
Scompenso, 

chetoacidosi, decesso

La risposta immunitaria indebolita
rende il paziente più vulnerabile

all’infezione influenzale

Complicanze da
infezioni secondarie

1. Diepersloot RJ, Bouter KP, Hoekstra JB.  Diabetes Care. 1990 Aug;13(8):876-82



Influenza e paziente diabetico

1. https://www.cdc.gov/flu/diabetes/
2. https://www.cdc.gov/diabetes/managing/flu/index.html

• I pazienti diabetici in particolare, avendo un sistema immunitario indebolito
dalla malattia (tipo 1 e 2),  presentano un aumentato rischio di complicanze1

• Anche se ben gestiti, l’influenza può portare a complicanze gravi (come la 
polmonite), ospedalizzazioni e decessi1

rischio di complicanze e 
ospedalizzazione rispetto a un 

soggetto sano2

https://www.cdc.gov/diabetes/managing/flu/index.html


ALL  CAUSE-MORTALITY RATE HOSPITALIZATION FOR PNEUMONIA RATE

Vaccines 2020, 8, 263; doi:10.3390/vaccines8020263 www.mdpi.com/journal/vaccines



Guidelines

Nevertheless, despite influenza-associated burden and 
proven vaccination efficacy in improving major outcomes 
in diabetic patients aged 18-64 years, the current 
coverage rates in this patient group are still low (~29%),



Patients with diabetes have been shown to have a higher likelihood to experience pneumococcal-related infections such as
pneumococcal pneumonia (1.4 fold increase) and pneumococcal invasive disease (1.4 to 1.6 fold increase), both responsible
for increased rates of morbidity and mortality, as well as relevant costs for healthcare system .

Two vaccines have been available for protection against 
pneumococcal infections in adults: 

PPSV23
23-valent pneumococcal polysaccharide vaccine,

that contains capsular polysaccharides from 23 
serotypes among 83 known.

PCV13 
a 13-valent conjugate vaccine that contains capsular 
polysaccharides from serotypes 1, 3, 4, 5, 6A, 6B, 7F, 

9V, 14, 18C, 19A, 19F, and 23F individually 
conjugated to genetically detoxified diphtheria toxin, 

CRM197, by reductive amination.

Which is indicated for diabetic patient?





La campagna vaccinale in Italia

La vaccinazione anti-pneumococcica è 
raccomandata e gratuita per le 

persone di ≥65 anni.

Prevede due dosi: una prima dose di vaccino
coniugato e una seconda di vaccino
polisaccaridico a distanza di almeno 2 mesi,
stando attenti a non invertire l’ordine delle due
vaccinazioni.



• CDC (Centers for Disease Control and Prevention)specifically refers to diabetics among individuals for whom such a 
vaccination is recommended

• Current NIP-reported recipients (those aged 19-64 years) to anti-dTp vaccination also include patients with diabetes for 
whom this vaccination is recommended due to their increased likelihood to develop severe infections

This vaccination  is not 
mentioned



This vaccination  is not 
mentioned



Take home messages
• Diabetes is associated with an increased likelihood of infections

•   Multiple pathophysiological mechanisms appear to be involved in diabetic patients’ increased risk to infections

•   Infectious diseases’ course is likely to be more severe in diabetics, with higher risk for hospitalization and
death compared to euglycemic subjects.

• For these reasons all vaccinations are strongly recommended in diabetic people, according to PNPV and guidelines 
of main scientific societies.

• In order to overcome Vaccine hesintancy and to achieve Maximum vaccination coverage, Diabetologist and GPs 
should collaborate. They should systematically asses patient’s vaccinal status regarding the following vaccination 
(and recommend them if necessary):

- anti-flu;
- anti-pneumococcal;
- anti-diphtheria- tetanus-pertussis (dTp);
- anti-herpes zoster (HZ);
- anti-meningococcal (T1DM patients).
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