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The burden of Invasive pneumococcal Disease-related deaths  globally



2021–2030 Global Vaccine Action Plan
is for the benefits of immunisation to be
equitably extended to all people.

This approach encompasses special
groups at increased risk of vaccine-
preventable diseases, such as:

• preterm infants,

• pregnant women,

• chronic and immune-compromising
medical conditions

• elderly

Personalized vaccination are needed in vulnerable populations

(One size does NOT fit All!)
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(HIV)
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Invasive pneumococcal Disease in Europe and in Italy has grown in 2023!

Invasive pneumococcal disease - Annual Epidemiological Report for 2023

KEY facts

• In 2023, 24 567 confirmed cases of invasive pneumococcal disease 
(IPD) were reported in the European Union/European Economic 
Area. 

• 6.8 cases per 100 000 population, the highest since 2019. 

• Of cases in those under five years old for whom serotype 
information was available, approximately 40% were caused by a 
PCV13/non-PCV10 serotype. This proportion has increased over the 
last five years. 

• Among cases in 65 years olds and above with serotype information, 
32% were caused by a PCV13/nonPCV10 serotype, 18% by a 
PCV20/non-PCV15 serotype and 27% by non PCV/PPV serotypes. 



The granularity of data collected in relation to vaccination status for the study 
period is limited. 

Vaccination status was reported for 36.3% (6 428/17 700 cases) of the IPD cases 
reported in 2022. 

- 70.3% (4 516 cases) were unvaccinated, 
- 23.2% (1 492) had received between one to four doses of a PCV or PPV vaccine 
- 6.5% (420) were reported as vaccinated with an unknown number of doses.

Unvaccinated

Between one to four doses
of a PCV or PPV vaccine
Vaccinated with unknown
number of doses

Were these cases vaccinated? What is the impact of vaccine hesitancy?

Vaccinated with unknown 
number of doses

Invasive pneumococcal disease - Annual Epidemiological Report for 2022



Are new PCP vaccines really needed? 

Invasive pneumococcal disease - Annual Epidemiological Report for 2023
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Are new PCP vaccines really needed? 

Yes Indeed! Incidence of vaccine preventable (VP) and non VP PCP over the last 10 years

Invasive pneumococcal disease - Annual Epidemiological Report for 2023



Jeremy A. Duke & Fikri Y. Avci ,npj Vaccines volume 8, Article number: 122 (2023)

The jungle of PCV(s): Major novelty are PCV20 and V114… but V116 is in 
the way. 

i sierotipi presenti nel vaccino PCV20 (Non 
PCV13) sono responsabili del 70% dei casi 
di malattia pneumococcica invasiva (IPD). 
Di questi, il 38% è attribuibile 
esclusivamente ai sette sierotipi aggiuntivi 
presenti nel PCV20. 

I sierotipi PCV15 non-PCV13 
rappresentano infatti, secondo 
dati recenti della sorveglianza 
nazionale, circa l’11%
dei casi di patologia invasive 
pneumococcica nei bambini di 
età inferiore ai 5 anni.

Approvato il 27/05/2025 
(Capvaxive) negli adulti >65 
anni

https://www.nature.com/articles/s41541-023-00715-w?fromPaywallRec=true#auth-Jeremy_A_-Duke-Aff1
https://www.nature.com/articles/s41541-023-00715-w?fromPaywallRec=true#auth-Fikri_Y_-Avci-Aff2
https://www.nature.com/articles/s41541-023-00715-w?fromPaywallRec=true#auth-Fikri_Y_-Avci-Aff2
https://www.nature.com/articles/s41541-023-00715-w?fromPaywallRec=true#auth-Fikri_Y_-Avci-Aff2
https://www.nature.com/npjvaccines
https://www.nature.com/npjvaccines
https://www.nature.com/npjvaccines


Is V116 approved in children and adolescents 2-17yo? Yes! 

CAPVAXIVE is indicated for:

•Active immunization for the prevention of invasive pneumococcal disease caused 
by Streptococcus pneumoniae serotypes 3, 6A, 7F, 8, 9N, 10A, 11A, 12F, 15A, 15B, 
15C, 16F, 17F, 19A, 20A, 22F, 23A, 23B, 24F, 31, 33F and 35B in individuals 18 years of 
age and older and individuals 2 through 17 years of age who are at increased risk 
for pneumococcal disease;

•Active immunization for the prevention of pneumonia caused by S. 
pneumoniae serotypes 3, 6A, 7F, 8, 9N, 10A, 11A, 12F, 15A, 15C, 16F, 17F, 19A, 20A, 
22F, 23A, 23B, 24F, 31, 33F and 35B in individuals 18 years of age and older.



V116 vs PPSV23 in children at risk for invasive pneumococcal 
disease. Safety and efficacy data are available. 

V116 was 
compared with  

PCV13 (3 doses) or 

PCV13 (2 doses) 
+PPSV3 regimens

V116 was safe but 
presented higher 
reactogenicity at 
injection site

However this is not the difference made with the PCV 20



V116 vs PPSV23 in children at risk for invasive pneumococcal 
disease. Immunogenicity data:

Non inferiority for common serotypes Superiority for V116 serotypes



The Pediatric Infectious Disease Journal 43(6):p 587-595, June 2024. | DOI: 10.1097/INF.0000000000004300

For PCV20 non inferiority data revealed the need for a 4 doses 
schedule

Superiority of non PCV13 antigens.Failed in showing non inferiority for PCV13 Ag(s) for the 3-dose schedule.

https://journals.lww.com/pidj/toc/2024/06000
https://journals.lww.com/pidj/toc/2024/06000
https://journals.lww.com/pidj/toc/2024/06000




PCV13 immunization elicits distinct immunological profiles in 
preterm vs full-term infants and a lower Ab response



What are the populations that should be protected first?



Conclusions/Take Home messages

- Streptococcus Pneumoniae related Disease represents one of the most important 
causes of invasive infectious diseases 

- Immune compromised children and people at higher risk for invasive pneumococcal
vaccination should be offered with updated immunizations

- Pneumococcus vaccine is a moving field and vaccination programs are keeping the 
pace of the genetic variance of Pneumococcus (?)

- Increasing knownledge on PCV is crucial to defeat vaccination hesitancy

- Continuous research in pneumococcus vaccination is needed!
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What is the current definition of recurrent infection?
RRIs are common in early childhood, affecting 25% of children under 1 year of age and 6% of children in the first 
six years of life, constituting an important societal and economic burden. 

According to the Italian Intersocietal Consensus (Chiappini et al. 34696778), RRIs in children are defined by 
age as follows: a) between 1 to 3 years as 6 or more respiratory tract infections (1 of which may be pneumonia, 
including severe pneumonia) in a year, or 2 mild cases of pneumonia confirmed by clinical and/or radiographic
criteria within one year; 

b) between 3 to 6 years, as 5 or more respiratory tract infections (1 of which may be pneumonia, including severe 
pneumonia) in a year, or 2 mild cases of pneumonia confirmed by clinical and/or radiographic criteria within one 
year.

b) between 6 to 12 years, as 3 or more respiratory tract infections (1 of which may be pneumonia, including
severe pneumonia) in a year, or 2 mild cases of pneumonia confirmed by clinical and/or radiographic criteria
within one year.

(2732519, 30419907)



PCV20 nella Popolazione pediatrica
• Lattanti non vaccinati di età compresa tra 7 mesi e 12 mesi non 
compiuti
Due dosi, ciascuna da 0,5 mL, con un intervallo di almeno 4 settimane tra
loro. Si raccomanda di somministrare una terza dose nel secondo anno di 
vita.

• Bambini non vaccinati di età compresa tra 12 mesi e 24 mesi non 
compiuti
Due dosi, ciascuna da 0,5 mL, con un intervallo di almeno 8 settimane tra
loro.

• Bambini non vaccinati di età compresa tra 2 anni e 5 anni non compiuti
Una singola dose da 0,5 mL.

• Bambini di età compresa tra 15 mesi e 5 anni non compiuti con un ciclo
di vaccinazione completato precedentemente con PCV
Una singola dose (0,5 mL), Se è stato somministrato PCV13, devono
trascorrere almeno 8 settimane prima della somministrazione di PCV20.

• Bambini e adolescenti di età compresa tra 5 anni e 18 anni non 
compiuti indipendentemente dalla precedente vaccinazione con PCV13
Una singola dose (0,5 mL) somministrata su base individuale secondo le 
raccomandazioni ufficiali.
Se è stato somministrato Prevenar 13, devono trascorrere almeno 8 
settimane prima della somministrazione di PCV20.

https://www.codifa.it/farmaci/p/prevenar-20-vaccino-pneumococcico-polisaccaridico-coniugato-vaccini-batterici



Programma di vaccinazione nei lattanti e nei bambini di età compresa tra 6 
settimane e 15 mesi

Ciclo di 4 dosi (un ciclo 
primario di tre dosi seguito da 
una dose di richiamo)

Il ciclo primario per lattanti consiste in tre dosi da 
0,5 mL ciascuna, con la prima dose solitamente 
somministrata a 2 mesi di età e con un intervallo di 
almeno 4 settimane tra le dosi. La prima dose può 
essere somministrata già a 6 settimane di età. La 
quarta dose (di richiamo) è raccomandata tra gli 11 
e i 15 mesi di età.

Programma di vaccinazione per adulti di età pari o superiore a 18 anni

Adulti di età pari o superiore a 
18 anni

PCV 20 deve essere somministrato come singola 
dose ad adulti di età pari o superiore a 18 anni.

Se l'uso del vaccino pneumococcico polisaccaridico 
23-valente (Pneumovax 23 [PPSV23]) è considerato 
appropriato, Prevenar 20 deve essere 
somministrato per primo (vedere paragrafo 5.1).

PCV national schedule: updates. 

PCV 20

Calendario-di-immunizzazione-per-la-vita-2025 pubblicato 15/01/2025



Jeremy A. Duke & Fikri Y. Avci ,npj Vaccines volume 8, Article number: 122 (2023)

https://www.nature.com/articles/s41541-023-00715-w?fromPaywallRec=true#auth-Jeremy_A_-Duke-Aff1
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The Pediatric Infectious Disease Journal 43(6):p 587-595, 
June 2024. | DOI: 10.1097/INF.0000000000004300

https://journals.lww.com/pidj/toc/2024/06000
https://journals.lww.com/pidj/toc/2024/06000
https://journals.lww.com/pidj/toc/2024/06000
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Results
From April 2023 to November 2024, we enrolled 273 participants (Fig.3).
Of these, 34.7% experienced ≥3 infections during the first year of life (Fig.4A).
Specifically, the following infections were observed among participants:

-common cold (n=181),
-SARS-CoV-2 (n=53),
-bronchiolitis (n=41),
-bronchitis (n=51),
-pneumonia (n=2),
-pharyngitis/tonsillitis (n=56),
-otitis (AOM, n=41),
-urinary tract infection (UTI, n=17),
-and 1 septic osteoarthritis.

IDEAL: focus on the recurrent infection



Background
The IDEaL-Rome prospective pediatric cohort, based at Bambino Gesù Children’s Hospital (OPBG,
Rome, Italy), is part of an NIH/NIAID-supported longitudinal observational study to identify
molecular endotypes associated with increased susceptibility to respiratory infection, asthma (AS)
and vaccine responsiveness (VR) in childhood through a systems immunology approach.

Methods
The study includes six scheduled visits (V1 at 2 months, V2 at 5 months, V3 at 9 months, V4 at 1
year, V5 at 3 years, and V6 at 5 years of age) (Fig.1). Clinical data are integrated with
cytokine/chemokine, proteomic, metabolomic, microbiome, and epigenetic data to define
developmental trajectories associated with clinical outcomes (Fig.2). VR is evaluated by
measurement of specific antibody titers, AS diagnosis will rely on the Asthma Predictive Index and
infection proneness (IP) is defined according to frequency and severity of infections reported (≥3
infections involving the respiratory tract and/or severe infections during first year of life).

Results
From April 2023 to November 2024, we enrolled 273 participants (Fig.3). Currently, 234 subjects
having completed V4 (Fig.4). Of these, 34.7% experienced ≥3 infections during the first year of life
(Fig.4A). Specifically, the following infections were observed among participants: common cold
(n=181), SARS-CoV-2 (n=53, with 40 confirmed by swab and 13 clinically suspected), bronchiolitis
(n=41), bronchitis (n=51), pneumonia (n=2), pharyngitis/tonsillitis (n=56), otitis (AOM, n=41),
urinary tract infection (UTI, n=17), and 1 septic osteoarthritis (Fig.4B).

Affiliations:

Conclusions
The IDEaL-Rome prospective cohort will provide a robust repository of specimens as well as
clinical, immunologic, and systems biology data to enable multi-omic analyses to define
endotypes related to vaccine responsiveness, respiratory infections, and asthma.

Figure 3

Figure 4
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Figure 1 Figure 2

Immune Development in Early Life (IDEaL): Clinical data and biosample capture to enable multi-omic 
profiling of endotypes predictive of vaccine responsiveness, respiratory infection and asthma

C. Rossetti1, D. Amodio1,2,  A. Angelidou3,4,5, M. Sanna1, S. Cenciarelli6, M.C. Marrero Cabrera1, M. Acciaccarelli1, M. Lecis1, G.A. Rotulo1, S. Thomas3,5, A. Hoch3, C. Syphurs3, 
R. Kaur7, K.K. Smolen3,5, S. van Haren3,5, H. Steen3,5,8, J. Diray-Arce3,5, D. Martino9, K. McEnaney3, M. Pichichero7, J. Lasky Su5,10, O. Levy3,5,11 & P. Palma1,2
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The importance of the of SP carriage for SP Otitis Media
SP carriage dropped from 71% to 64% from 2001 to 2024 (data from 13086 children analyzed). 



The Pediatric Infectious Disease Journal 43(6):p 587-595, June 2024. | DOI: 10.1097/INF.0000000000004300

PCV 13 Ag showed a lower immnogenicity according to the 3 dose 
schedule of PCV20 compared to the V114

3-dose PCV20 schedule vs 3 dose PCV15 favours PCV15

https://journals.lww.com/pidj/toc/2024/06000
https://journals.lww.com/pidj/toc/2024/06000
https://journals.lww.com/pidj/toc/2024/06000


• Dal 2010 - 2017 il vaccino coniugato pneumococcico a 13 valenze (PCV13) è stato pressoché 
il solo vaccino coniugato pneumococcico adottato in Italia per l’immunizzazione dei nuovi 
nati. 

• A dicembre 2021, un nuovo vaccino contro 15 ceppi di Pneumococco (PCV-15) contenente i 
sierotipi 1, 3, 4, 5, 6A, 7F, 9V, 14, 18C, 19F, 19A, 22F, 23F, 33F ha ricevuto l’approvazione per 
la commercializzazione negli Stati membri dell’Unione Europea (UE). 

• A marzo 2022 l’AIFA lo ha approvato PCV20 negli individui di età pari o superiore a 18 anni. 
Questo preparato presenta ulteriori vantaggi rispetto ai vaccini coniugati precedenti; infatti, 
gli ultimi due ceppi aggiunti (22F e 33F), in era pre-COVID erano responsabili di circa il 7% 
dei casi delle patologie invasive. 

• Ad ottobre 2022 la Commissione Europea ha approvato l’estensione di indicazione in 
neonati, bambini e adolescenti da 6 settimane a meno di 18 anni di età. 

Pneumococcus Vaccine program in the last 15 years in Europe and 
Italy 

Calendario-di-immunizzazione-per-la-vita-2025 pubblicato 15/01/2025



Gap in knowledge: what are early predictors of recurrent infections?

Backgorund: The IDEaL-Rome prospective pediatric cohort, based at
Bambino Gesù Children’s Hospital (OPBG, Rome, Italy), is part of an
NIH/NIAID-supported longitudinal observational study

Aim: to identify molecular endotypes associated with increased
susceptibility to 3 main clinical outcomes:



The study includes six scheduled visits over the first 5 years of age 

Multi-OMIC investigation
- cytokine/chemokine
- proteomic
- Metabolomic
- High-dimensional immune 

parameters 
- microbiome 
- epigenetic data. 

IDEAL Study Design



3 main clinical outcomes will be associated to 
early life endotypes: 

Asthma Impaired vaccine response
Recurrent Infections



Longitudinal evaluation of mother derived and vaccine induced 
immunity in the IDEAL cohort

Confidential, please do not post



Vaccine induced immunity cannot be given for granted in healthy 
population 

Confidential, please do not post





Adapted from Nick Croucher ESPID 2025

The family of Pneumococcus Vaccines is growing fast  
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