
Renzo ROZZINI
Dipartimento di Geriatria - Istituto Ospedaliero Poliambulanza-Brescia

SIGG-SICGe-AIP

Le nuove prospettive di vaccinazione 
nell’anziano



Le nuove prospettive di vaccinazione nell’anziano

• Elevata suscettibilità alla infezioni (prevalenza)

• Mortalità

• Funzione

• Cognitività

• Uso dei servizi

Introduzione: perché un geriatra deve occuparsi di vaccinazioni? 

Malattie prevenibili con la vaccinazione (Polmonite, COVID-19, HZ, Flu, RSV)

Benefici della vaccinazione

Cause di mancata vaccinazione: cosa si può fare (prospettive)

Conclusioni



Le nuove prospettive di vaccinazione nell’anziano

• Elevata suscettibilità alla infezioni (prevalenza)

• Mortalità

• Funzione

• Cognitività

• Uso dei servizi

Introduzione: perché un geriatra deve occuparsi di vaccinazioni? 

Malattie prevenibili con la vaccinazione (Polmonite, COVID-19, HZ, Flu, RSV)

Benefici della vaccinazione

Cause di mancata vaccinazione: cosa si può fare (prospettive)

Conclusioni



Specific 
infections/
infectious 

factors 

Comorbidity 

Age-related 
changes to 

diverse 
systems 

Specific 
geriatric 

syndromes

Chronic infections 
• Potentially recurring 
Severe acute infections 
• Numerous episodes 

Immunosenescence 
• Chronic low-grade 

inflammation 

Frailty 
Functional decline 
Malnutrition 

Highly prevalent  conditions
• Diabetes 
• Chronic kidney disease 
• Cardiovascular disease 

Older adults are more susceptible to infectious diseases and 

to a potential weakened immune system

Hernandez-Ruiz V et al. Neurol Sci 2022;43:6215–6224. 
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Older adults are more vulnerable to vaccine-preventable diseases 
(VPDs) than younger populations*



Vaccine-Preventable Diseases-VPDs that commonly affect different age groups

*People can be susceptible to any of these infections at any age – this illustration is only meant to show where the greatest burden of disease lies
CDC, Centers for Disease Control and Prevention; COVID-19, Coronavirus Disease 2019; Hib, Haemophilus Influenza Type B; HPV, human papillomavirus; RSV, respiratory syncytial virus; 
VPD, vaccine-preventable disease; WHO, World Health Organisation
1. Rappuoli R et al. Nat Rev Immunol 2011;11:865–872; 2. CDC, 2022. Key facts about influenza (flu). https://www.cdc.gov/flu/about/keyfacts.htm; 3. CDC. 2022. Vaccine Pink Book. 
https://www.cdc.gov/vaccines/pubs/pinkbook/hpv.html; 4. CDC. 2023. Meningococcal disease. Risk Factors. https://www.cdc.gov/meningococcal/about/risk-factors.html; 5. CDC. 2022. Pneumococcal disease. 
https://www.cdc.gov/pneumococcal/about/risk-transmission.html; 6. WHO. 2023. Tetanus. https://www.who.int/news-room/fact-sheets/detail/tetanus; 7. National Vaccine Information Center (NVIC). Who is at Highest 
Risk for Getting Hib? 2022. https://www.nvic.org/disease-vaccine/hib/hib-highest-risk; 8. CDC. 2021. Measles. Pink book. https://www.cdc.gov/vaccines/ pubs/pinkbook/meas.html; 9. CDC, 2022. Pertussis. 
https://www.cdc.gov/vaccines/pubs/pinkbook/pert.html; 10. CDC. 2022. Tetanus. https://www.cdc.gov/tetanus/clinicians.html#risk-groups; 11. CDC. 2021. Zoster. In: Epidemiology and Prevention of Vaccine-
Preventable Diseases Pink Book, Hall E et al. (Eds). 14th edn. Washington, DC: Public Health Foundation, 2021. pp. 349–358; 12. WHO. 2021. Coronavirus. https://www.who.int/health-topics/coronavirus#tab=tab_1; 13. 
CDC. 2022. Key facts about RSV. https://www.cdc.gov/rsv/index.html. URLs accessed October 2023

Children

Tetanus10

Pneumococcal disease5

Hib7

HPV3

Adolescents

Neonatal/maternal tetanus6

Infants

Pertussis9

Shingles11

COVID-1912

Influenza2

Pregnant 

women

RSV13

Meningococcal disease4

Older adults

Measles8

Adults



Impact of pre-admission functional status on in-hospital mortality of COVID-19 older patients – a cohort study

Fi&Bs; 2021 Aug;22(8):1588-1592.e1.

Frailty was assessed based on the modified Frailty Index (mFI) created by Saxton and Velanovich by mapping 11 variables (nonindependent functional status, 
history of diabetes mellitus, chronic obstructive pulmonary disease or pneu- monia, heart failure, myocardial infarction, angina or coronary revascularization, 
hypertension, peripheral vascular disease, presence of impaired sensorium, TIA or cerebrovascular event without or with deficit) present in the Canadian 
Study of Health and Aging Frailty Index.



Rozzini & Trabucchi, 2003, 2011
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The consequences of CAP in adults can be severe, 
particularly in those with comorbid conditions

A total of 8284 hospitalisations were due to CAP during the 2-year study period 

were re-hospitalised for CAP due to a new episode during 
the same study year~9%

Of the 3789 adults hospitalised due to CAP during the first year of the study: 

died within 30 days after hospitalisation due to CAP13%

died within 1 year after hospitalisation due to CAP~31%

In a prospective, population-based, cohort study among adults 18+ years of age
hospitalised for CAP in Louisville, KY*

*18+ years of age hospitalised with CAP, June 2014 to May 2016 (N=7449)
CAP, community-acquired pneumonia
Ramirez JA et al. Clin Infect Dis 2017;65:1806–1812



Traiettorie ipotetiche di declino funzionale per il signor R.
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Reuben, D. B. JAMA 2009;302:2686-2694

Traiettorie ipotetiche di declino funzionale per il signor R. Traiettoria A: stato di salute buono; buona spettanza di vita. Traiettoria B: 
il paziente ha una malattia cronica degenerativa (ad es., malattia di Alzheimer, malattia di Parkinson): declino funzionale costante 
con un periodo di dipendenza funzionale prolungato. Traiettoria C: evento catastrofico improvviso (ad es , frattura di femore, stroke, 
sepsi, polmonite) con qualche miglioramento funzionale, ma senza tornare allo stato di partenza, riduzione della spettanza di vita.



COVID-19, coronavirus disease-19; RSV, respiratory syncytial virus; SARS-CoV-2, Severe acute respiratory syndrome coronavirus 2
1. Swets MC et al. Lancet 2022;399:1463–1464; 2. Krumbein H et al. Rev Med Virol 2023;33:e2365; 3. Rapporto Epidemiologico InfluNet. Stagione Influenza 2022-2023. 
https://www.salute.gov.it/portale/temi/documenti/epidemiologica/Influnet_2023_17.pdf (accessed October 2023) 

As social contact returned to pre-pandemic levels, we have seen a resurgence in influenza during 
winter 2022–2023 to levels higher than before the COVID-19 pandemic3

Co-infection
• Co-infection between SARS-CoV-2 and other viruses such as influenza or RSV may result in 

worse outcomes compared with SARS-CoV-2 only1,2

• Compared with SARS-CoV-2 alone, SARS-CoV-2/influenza co-infection was associated with:

▲ Increased risk of invasive mechanical ventilation1,2

▲ Increased risk of in-hospital mortality1,2

The consequence of the COVID-19 pandemic on other respiratory 
illnesses and potential future impact



…Even if not associated with increased mortality, HZ acute phase can 
be followed by chronic complications that deeply affect quality of life1

Headache, 

fever, myalgia1
Unilateral, vesicular rash,

associated

acute pain1

Prodrome
Acute 

(2-4 weeks)2

Recurrence 

Rate

~5%*4

Others: stroke, bacterial superinfection, hearing loss, 

palsy, scarring, nerve cell/fiber damage2,6,7

Chronic 
(1‒ 3 months)4,8 Years

PHN (5–30% risk)1,2,8
iStock Photo

5‒30% of 

patients3
HZO (10–25% risk)2,3

Photo Researchers Inc

*Over ~8 years follow-up
HZ, herpes zoster; HZO, herpes zoster ophthalmicus; PHN, postherpetic neuralgia
1. de Oliveira Gomes J et al. Cochrane Database Syst Rev 2023;10:CD008858; 2. Harpaz R et al. MMWR Recomm Rep 2008;57:1‒30; 3. Kawai K et al. BMJ Open 2014;4:e004883; 4. Yawn BP et al. Mayo Clin Proc 2011;86:88‒93; 5. Dworkin RH et al. J 
Pain 2008;9:S37‒44; 6. Dworkin RH et al. Clin Infect Dis 2007;44:S1‒26; 7. Nagel MA and Gilden D. Curr Neurol Neurosci Rep 2015;15:16; 8. Opstelten W et al. Fam Pract 2002;19:471‒475



15
1. Centers for Disease Control and Prevention (CDC), 2023. RSV in older adults and adults with chronic medical conditions. https://www.cdc.gov/rsv/high-risk/older-adults.html (accessed June 2023); 2. Nam HH and Ison MG. BMJ 2019;366:l5021; 
3. Branche AR, Falsey AR. Drugs Aging 2015;32:261–269

Signs and symptoms of RSV infection in adults
RSV infection is typically mild, but may lead to serious complications and poor outcomes

Typically, RSV infection 

in healthy adults results 

in mild, cold-like 

symptoms1,2

However, RSV can lead to serious conditions1,3:

Lower respiratory 

tract infection 

(eg, pneumonia)

Cardiovascular 

complications

Exacerbation 

of certain 

comorbidities

Symptoms can be similar 

to those of other 

respiratory pathogens2,3

Hospitalization

Death



✓ Significant increase in healthcare utilisation 
following hospitalisation

✓ Healthcare cost increased by $9,210 per patient 
post-RSV diagnosis, mainly due to the higher rates of 
hospitalisation and longer LOS due to the exacerbation of 
exsisting comorbidities

Complications during follow-up period in hospitalised 
patients with RSV1

aExcluding influenza, RSV and human metapneumovirus; bHigh-risk defined as diagnosed with chronic lung disease, prior pneumonia, congestive heart failure, or immune compromise ≤180 days before RSV diagnosis
Limitations: study utilised claims data that were primarily coded for administrative purposes rather than clinical accuracy (therefore susceptible to coding errors and diagnosis discrepancies)
HR, high risk; LOS, length of stay; RSV, respiratory syncytial virus; RTI, respiratory tract infection
Wyffels V et al. Adv Ther 2020;37:1203–1217

High risk patients hospitalised with RSV diagnosis (N=756) 

Real-world observational study conducted using the US 
Medicare database from Jan 2011–Dec 2015

Country-specific information may not be transferable to 
other countries

Hospitalised HRb

(N=756)

Hospitalised non-
HR (N=37)

Outpatient 
non-HR (N=436)

Outpatient HR
(N=399)



*Adults aged ≥18 years. †Ratio of rate among people with each comorbidity vs those without it, in the surveillance area population
Graph and table were independently created for GSK from the original data

CAD, coronary artery disease; CHF, congestive heart failure; COPD, chronic obstructive pulmonary disease; NYC, New York City
Branche AR et al. Clin Infect Dis 2022:74:1004–1011
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Risk of RSV-associated hospitalization increases with age and chronic medical conditions

RSV hospitalization rate is high among older adults and those with certain chronic medical conditions

Incidence of RSV-associated hospitalization by age group and season

A large prospective study estimated incidence of RSV-associated hospitalization in two regions of 

New York State, USA, 2017–2020. N=1099 cases

Hospitalization rates for RSV were higher 

in adults* with underlying conditions

Comorbidity Incidence rate ratio†

Asthma 2.0–3.6

CAD 3.7–7.0

Diabetes 2.4–11.4

COPD 3.2–13.4

CHF 4.0–33.2
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Savic M et al. A systematic literature review and a meta‐analysis of the respiratory 
syncytial virus (RSV) burden of disease in adults over 60 years of age. Influenza Other 

Respi Viruses. 2022;1-10; 
18

Annual burden of RSV estimates in older adults in industrialized countries

RSV is prevalent but under-recognized in older 
adults

Estimated cases, hospitalizations, and in-hospital 

deaths due to RSV-associated acute respiratory 

infections among adults aged 60 years and older per 

region, 2019 population.a

a. Population data obtained from the United Nations Department of Economic and Social Affairs. ARI,
acute respiratory infection; CI, confidence interval; hCFR, in-hospital case fatality rate; RSV,
respiratory syncytial virus.
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Vaccination can provide benefits beyond acute disease 
prevention, contributing to better general health and healthy 

ageing

1. Mina MJ et al. Science 2015;348:694–699; 2. Breuer J et al. Neurology 2014;82:206–212; 3. Smeeth L et al. N Engl J Med 2004;351:2611–2618; 4. Fischer Walker CL et al. Epidemiol Infect 2013;141:115–131; 5. 
Klaric JS et al. Mil Med 2019;184:126–132; 6. Phrommintikul A et al. Eur Heart J 2011;32:1730–1735; 7. Lavallee et al. Stroke 2002;33:513–518; 8. Bonanni P et al. Vaccine 2018;36:5358–5365

Infectious diseases can have health impacts beyond the acute illness, potentially with long-term 
damaging complications1–3

Vaccination can help to maintain overall health by preventing not only initial infections but also the 
associated downstream effects4–7

As global life expectancy increases, vaccination is becoming more important in supporting the 
health and quality of life of the ageing population8



*Includes all global authorised vaccines. †Estimated using excess deaths. Estimates of excess deaths can provide information about the burden of mortality potentially related to the COVID-19 pandemic, including deaths that are directly or 
indirectly attributed to COVID-19
COVID-19, coronavirus disease-19
Watson OJ et al. Lancet Infect Dis 2022;22:1293–1302

Based on official reported COVID-19 deaths, we estimated that 

vaccinations prevented…14.4 million…deaths from COVID-19. 

When considering excess death, the estimate rose to 19.8 million,  

representing a global reduction of 63% in total deaths† during the 

first year of COVID-19 vaccination.

”

“

COVID-19 vaccines* were estimated to have saved nearly 20 million 
lives globally in the first year of vaccination (Dec 2020–Dec 2021)



*Vaccinated in last season: controls n=107/180, cases n=42/90. Vaccinated in last 5 years: controls n=101/180, cases 37/90. †Adjusted for age, sex, serum creatinine, medication and coronary revascularisation; 
‡Adjusted for age, sex, diabetes, hypertension, body mass index, current smoking, cholesterol and use of antibiotics in the last 3 months 
CI, confidence interval
1. Phrommintikul A et al. Eur Heart J 2011;32:1730–1735; 2. Lavallée P et al. Stroke 2002;33:513–518

Risk of major adverse cardiovascular event in 
influenza-vaccinated subjects with acute coronary 

syndrome aged >50 years (n=221) vs unvaccinated (n=218)1

Risk of brain infarction in influenza-vaccinated 
subjects aged ≥60 years vs unvaccinated*2

0,25 0,5 0,75 1 1,25

Adjusted hazard ratio (95% CI)†

Patients in the influenza vaccination group had significantly 
lower rates of major adverse cardiovascular events than the control 

group (9.5% vs 19.3%)
Adjusted HR 0.67 (95% CI 0.51–0.86); P=0.005†1

0 0,25 0,5 0,75 1 1,25

Odds ratio (95% CI)‡

Vaccinated in last 
5 years

Vaccinated in last 
season

Patients with brain infarctions were less likely to be vaccinated against 
influenza infection than controls2

Downstream effects have been observed following vaccination



*P<0.001; †P=0.03
CCU, coronary care unit; CI, confidence interval; HR, hazard ratio; ICU, intensive care unit; PPV, 23-valent pneumococcal vaccine; TIV, trivalent influenza vaccine
1. Hung IFN et al. Clin Infect Dis 2010;51:1007–1016; 2. Doherty TM et al. Eur Geriatr Med 2018;9:289–300

•

Vaccination against respiratory diseases can help protect elderly persons with chronic illness 
against cardiovascular and cerebrovascular events, reducing overall healthcare burden1
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Complications ICU/CCU admissions

Percentage reduction in complications, ICU/CCU admissions and mortality in adults aged ≥65 years with chronic 
illness, vaccinated with PPV-TIV compared with unvaccinated individuals at Week 641



Adult vaccinations and dementia risk

N=1,857,134 participants
Wu X et al. Front Immunol 2022;13:872542

Study ID

Decreased risk Increased risk

Overall association between adult vaccinations and subsequent dementia risk

% 
weight

HR 
(95% CI)



Vaccination can help combat AMR

AMR, antimicrobial resistance
1. World Health Organization, 2021. Available at: https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance (accessed October 2023); 2. Micoli F et al. Nat Rev Microbiol 2021;19:287–302

• AMR is one of the top 10 global public health threats, leading to serious and life-threatening infections 
and death1,2

• By decreasing the number of infectious disease cases, vaccines can reduce the use of antibiotics and the emergence 
and spread of AMR2

Vaccination against bacteria:2

• Reduces prevalence of pathogen and circulation of antimicrobial-resistant strains

• Potential to eradicate pathogens (eg smallpox)

Vaccination against viral infections:2

• Can reduce inappropriate use of antibiotics

• Can prevent secondary bacterial superinfections



Patients with chronic conditions: a sub-optimally vaccinated 
population 

EEA, European Economic Area; EU, European Union
European Centre for Disease Prevention and Control, 2018 . Seasonal influenza vaccination and antiviral use in EU/EEA Member States. https://www.ecdc.europa.eu/en/publications-data/seasonal-influenza-
vaccination-antiviral-use-eu-eea-member-states (accessed October 2023)

Seasonal influenza vaccination coverage rates
among individuals with chronic medical conditions
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Reasons for under-vaccination in populations 
with chronic conditions

HCP, healthcare professional; VPD, vaccine-preventable disease
Doherty TM et al. Vaccine 2016;34:6681–6690

Uncertainty about vaccine safety and efficacy 
(patients, parents and HCP)

Access and implementation issues

Lack of awareness of VPDs

Cost/reimbursement
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-Gli anziani e i pazienti con comorbilità pagano il tributo più pesante alle VPD

-La prevenzione delle VPD può contribuire a un invecchiamento in buona salute, 
prolungando la vita senza disabilità e riducendo l’uso delle risorse sanitarie

-L’adesione alla vaccinazione rimane subottimale negli adulti

-Interventi per aumentare il tasso di vaccinazioni:

• Migliorare le conoscenze, l’organizzazione e la formazione degli operatori sanitari

• Utilizzare ogni forma di tecnologia comunicativa per rivolgersi a segmenti più ampi 
della popolazione

• Ricerca di modalità organizzative più efficaci (e loro monitoraggio)

-È necessaria la politica per stimolare la domanda, sostenere la ricerca e mantenere la 
vaccinazione come priorità nell’agenda pubblica
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