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Primi 10 DRG in regime di ricovero ordinario
Osservatorio ARNO Diabete CINECA-Fondazione Res-SID – Rapporto 2019 

Prevalenza = 6,2%



Unadjusted associations between diabetes mellitus and lower respiratory tract infections
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Muller LM et al. Clin Infect Dis41:281–288, 2005

A 12-month prospective cohort study conducted as part of the Second Dutch National Survey of 
General Practice
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Risk ratios for the diabetic vs. the nondiabetic population for at least one hospitalization or 
physician claim for an infectious disease
RR

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

A retrospective cohort study using administrative data compared all people with diabetes in 
Ontario, Canada, on 1 April 1999 to matched nondiabetic people (n=513,749 in each group)
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Incidence rate ratios (IRRs) of pneumonia among people with diabetes versus matched 
control subjects

(n= 203,518) (n= 5,863) (n= 96,630)
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Carey IM et al. Diabetes Care 41(3):513-521, 2018

A retrospective cohort study compared 102,493 English primary care patients aged 40-89 
years with diabetes  with age-sex-practice–matched non-diabetic control 
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Relative risk (RR) for pneumonia-related hospitalization among subjects with 
and without diabetes

RR

Kornum JB et al. Diabetes Care 31:1541–1545, 2008

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
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Adjusted incidence rate ratios for pneumonia during 2010–2015 by mean 
HbA1c level (2008–2009) among 85,312 patients with DM

RR

Critchley JA et al. Diabetes Care 41:2127–2135 , 2018

IRRs adjusted for age, sex, smoking, BMI
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Risk ratios for the diabetic vs. the nondiabetic population for death 
attributable to infectious disease
RR

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

A retrospective cohort study using administrative data compared all people with diabetes in 
Ontario, Canada, on 1 April 1999 to matched nondiabetic people (n=513,749 in each group)
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Hazard Ratios for death from noncancer, nonvascular causes among participants 
with diabetes as compared with those without diabetes at baseline

Seshasai SR et al. N Engl J Med 364: 829–41, 2011

Individual-participant data on 123,205 deaths among 820,900 people in 97 prospective studies



Influenza or pneumonia mortality rates by diabetes status and time period
RR

Gregg EW et al. Lancet 391(10138):2430-2440, 2018

Data from the National Health Interview Survey Linked Mortality files from 1985 to 2015 in the USA
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Diabetes

Lower production 
of cytokines IL-1β, 

IL22 and IFN-γ
Defective opsonization of 

pathogens, decreased
phagocytosis

Reduced
activation of 
complement

Reduced
chemotaxis

Reduced
antimicrobial activity

Diminished
number of NK 

cells

Disorders of 
humoral immunityDecresed number

of regulatory T 
cells

Increased availability of 
micronutrients for 
microbial growth

GI 
dysmotility

Glycosuria, urinary
retention

Sensory neuropathy and 
autonomic neuropathy 

Vascular pathology 
and reduced tissue 

perfusion 

Functional and structural 
alterations of the respiratory 
system impairing elimination 

of viruses and bacteria 



A/H1N1 virus A/H3N2 virus B virus

Diabetic 
patients
(n = 105)

Controls 
(n = 108)

P value Diabetic 
patients 

(n = 105)

Controls
(n = 108)

P value Diabetic 
patients

(n = 105)

Controls
(n = 108)

P value

1 mo post-
vaccination

Seroprotection
(%)

69.5 76.9 0.22 99.0 98.1 0.57 56.2 60.2 0.55

Seroconversion 
(%)

54.3 40.7 0.04 46.7 49.1 0.72 54.3 51.9 0.72

6 mo post-
vaccination

Seroprotection
(%)

43.8 59.3 0.02 95.2 95.4 1.00 31.4 34.3 0.60

Seroconversion 
(%)

26.7 19.4 0.21 34.3 29.6 0.46 32.4 24.1 0.17

The antibody response to seasonal trivalent influenza vaccine is not impaired in 
subjects with type 2 diabetes ( age >19 yrs)

Seo YB et al. Clin Vaccine Immunol 22:1160–5, 2015

Seroprotection: proportion of participants with an hemagglutination inhibition assay ≥1:40;
seroconversion: proportion of participants with ≥4-fold increase from baseline
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Incidence rate ratio (vaccinated vs not vaccinated) of pneumonia and influenza hospitalisations 
and all-cause hospitalisations in working-age adults with diabetes: a population-based cohort 

study comprising 91,605 diabetic adults

Pneumonia hospitalisations

All-cause hospitalisations

Working-age adults
with DM

(≥18 and <65 years)
Elderly >65 yrs

with DM
Elderly >65 yrs

no DM

Elderly >65 yrs
with DM

Elderly >65 yrs
no DM

Working-age adults
with DM

(≥18 and <65 years)

Lau D et al. Thorax. 68(7):658–63, 2013



Influenza vaccine effectiveness in reducing morbidity and mortality during the 1999–2000 
influenza A epidemic in individuals with diabetes (n= 9,238 adults): the Dutch Prevention of 

Influenza, Surveillance and Management (PRISMA)

Looijmans-Van den Akker I, et al. Diabetes Care. 29 (8):1771–6, 2006

The vaccine effectiveness was calculated as (1 – OR) x 100%
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Probability free of hospitalization and intensive care unit admission: comparison of elderly (age >
65 years) diabetic patients with (N = 4454) and without (N = 4571) influenza vaccination

Wang IK et al. Vaccine 31 (4):718–24, 2013

HR: 0.88 (95%CI 0.81, 0.96)

HR: 0.30 (95%CI 0.19, 0.47)



Probability free of mortality: comparison of elderly (age > 65 years) diabetic patients 
with (N = 4454) and without (N = 4571) influenza vaccination

Wang IK et al. Vaccine 31 (4):718–24, 2013

HR: 0.44 (95%CI 0.36, 0.54)



Vaccination was associated with significantly lower incidence rate ratios (IRR) 
admission for cardiovascular disease and all-cause death in 124,503 adults 

with type 2 diabetes 

Vamos EP et al. CMAJ 188 (14):E342–51, 2016
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Influenza vaccination is associated with reduced cardiovascular mortality in 
adults with diabetes: a nationwide cohort study in Denmark including 241,551 

patients with diabetes

Modin D et al. Diabetes Care, 43:2226–2233, 2020
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Immunizations

4.7 Provide routinely recommended vaccinations for children and adults with diabetes
by age. C

4.8 Annual vaccination against influenza is recommended for all people ≥6 months of
age, especially those with diabetes. C

4.9 Vaccination against pneumococcal disease, including pneumococcal pneumonia,
with 13-valent pneumococcal conjugate vaccine (PCV13) is recommended for
children before age 2 years. People with diabetes ages 2 through 64 years should
also receive 23-valent pneumococcal polysaccharide vaccine (PPSV23). At age ≥65
years, regardless of vaccination history, additional PPSV23 vaccination is
necessary. C

26 Comprehensive Medical Evaluation and Assessment of Comorbidities: 
Standards of Medical Care in Diabetes - 2019. Diabetes Care 2019;42(Suppl. 1):S34-S45



Standard di cura SID-AMD 2018



Nella prossima stagione influenzale 2020/2021, non è esclusa una co-circolazione di
virus influenzali e SARS-CoV-2, pertanto, si rende necessario ribadire l’importanza
della vaccinazione antinfluenzale, in particolare nei soggetti ad alto rischio di tutte le
età, per semplificare la diagnosi e la gestione dei casi sospetti, dati i sintomi simili tra
Covid-19 e Influenza. Vaccinando contro l’influenza, inoltre, si riducono le
complicanze da influenza nei soggetti a rischio e gli accessi al pronto soccorso.
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