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Abstract

Pneumococcal disease is a significant cause of morbidity and mortality worldwide, including in Germany. The introduction of the 13-valent
pneumococcal conjugate vaccine (PCV13) has led to a reduction in pneumococcal disease burden. However, demographic changes, such as an
aging population, can influence the future disease burden. This study aims to assess the combined effect of PCV13 vaccination and demographic
changes on the future pneumococcal disease burden in Germany using an integrated probabilistic differential equation approach.
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Introduction Discussion

Pneumococcal disease is caused by the bacterium Streptococcus Our model predicts that, without further interventions, the overall burden
pneumoniae and can manifest as pneumonia, meningitis, or sepsis. The of pneumococcal disease in Germany will decrease over time due to the
introduction of PCV13 has led to a significant reduction in pneumococcal  continued impact of PCV13 vaccination. However, the burden among older
disease incidence and mortality, particularly among children. However, the  adults and individuals with underlying medical conditions is expected to
impact of PCV13 vaccination and demographic changes on the future disease ~ remain significant. Serotype replacement is projected to lead to an increase
burden in Germany remains uncertain [1]. An integrated probabilistic differential ~ in non-vaccine-type pneumococcal disease, partially offsetting the reduction in
equation model was developed to simulate the impact of PCV13 vaccination ~ vaccine-type disease. Our findings highlight the importance of maintaining high
and demographic changes on pneumococcal disease burden in Germany.  vaccine coverage and monitoring serotype dynamics to optimize vaccination
The model incorporated data on vaccination coverage, vaccine effectiveness, ~ Strategies. Targeted vaccination programs for high-risk groups, such as older
demographic projections, and disease surveillance data. Uncertainty in the  adults and individuals with underlying medical conditions, may be needed to
model parameters was accounted for through probabilistic sensitivity analysis.  further reduce the burden of pneumococcal disease in Germany [5,6].

The model projections suggest that PCV13 vaccination will continue to reduce
the overall pneumococcal disease burden in Germany over the next decade. CO"C'USiOﬂ

However, the impact of vaccination is expected to be more pronounced among

older adults, who are at higher risk of pneumococcal disease. Demographic In conclusion, the integrated probabilistic differential equation approach

changes, such as an aging population, are also expected to increase the  ,royides valuable insights into the potential impact of PCV13 vaccination

overall disease burden, particularly among older adults [2]. and demographic changes on the future burden of pneumococcal disease in
Germany. Continued surveillance and modelling efforts are essential to inform
Literature Review public health policies aimed at reducing the overall burden of pneumococcal

disease. The findings of this study highlight the importance of continued
vaccination efforts and the need to account for demographic changes in
public health planning. Strategies to increase vaccination coverage among
older adults and high-risk populations may further reduce the burden of
pneumococcal disease in Germany.

PCV13 was introduced in Germany in 2009 for infants and young children,
with a catch-up program for older individuals at high risk. The vaccine has
been highly effective in reducing vaccine-type pneumococcal disease
among vaccinated individuals. However, the overall impact of PCV13 on the
population has been influenced by factors such as vaccine coverage, serotype The integrated probabilistic differential equation approach used in this
replacement, and demographic changes [3,4]. study provides valuable insights into the combined effect of PCV13 vaccination
and demographic changes on the future pneumococcal disease burden in
Germany. Continued monitoring and adaptation of vaccination strategies are
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Physical and Computer Sciences, University of Parma, Parco Area delle
Scienze, 7/A, 43124 Parma, Italy, E-mail: mykav@gmail.com

Copyright: © 2024 Vanella M. This is an open-access article distributed under the
terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author None.
and source are credited.

Received: 02 March, 2024, Manuscript No. assj-24-133616; Editor Assigned: 1

04 March, 2024, PreQC No. P-133616; Reviewed: 16 March, 2024, QC No. ConﬂICt Of IntereSt
Q-133616; Revised: 22 March, 2024, Manuscript No. R-133616; Published: 29

March, 2024, DOI: 10.37421/2151-6200.2024.15.608 None.

Acknowledgement



mailto:mykav@gmail.com

Vanella M. Arts Social Sci J, Volume 15:02, 2024

5. Chen, Hao, Hiromi Matsumoto, Nobuyuki Horita and Yu Hara, et al. "Prognostic

Refe rences factors for mortality in invasive pneumococcal disease in adult: A system review and
meta-analysis." Sci Rep 11 (2021): 11865.

1. Wahl, Brian, Katherine L. O'Brien, Adena Greenbaum and Anwesha Majumder,
et al. "Burden of Streptococcus pneumoniae and Haemophilus influenzae type b
disease in children in the era of conjugate vaccines: Global, regional and national
estimates for 2000-15." Lancet Glob Health 6 (2018): 744-757.

6. Imohl, Matthias, Stephanie Perniciaro, Andreas Busse and Mark Van der Linden.
"Bacterial spectrum of spontaneously ruptured otitis media in a 7-year, longitudinal,
multicenter, epidemiological cross-sectional study in Germany." Front Med 8
(2021): 675225.

2. Troeger, Christopher, Mohammad Forouzanfar, Puja C. Rao and Ibrahim Khalil, et
al. "Estimates of the global, regional and national morbidity, mortality and aetiologies
of lower respiratory tract infections in 195 countries: A systematic analysis for the
Global Burden of Disease Study 2015." Lancet Infect Dis 17 (2017): 1133-1161.

3. Ludwig, E., Paolo Bonanni, G. Rohde and A. Sayiner, et al. "The remaining

challenges of pneumococcal disease in adults." Eur Respir Rev 21 (2012): 57-65. How to cite this article: Vanella, Myka. “The Effect of PCV13 Vaccination
and Demographic Changes on the Future Pneumococcal Disease Burden in
Germany: An Integrated Probabilistic Differential Equation Approach.” Arts Social
Sci J 15 (2024): 608.

4. Teixeira, Rita, Vasiliki Kossyvaki, Paulina Galvez and Cristina Méndez.
"Pneumococcal serotype evolution and burden in european adults in the last
decade: A systematic review." Microorganisms 11 (2023): 13-76.

Page 2 of 2


https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(18)30247-X/fulltext
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(18)30247-X/fulltext
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(18)30247-X/fulltext
https://www.thelancet.com/journals/laninf/article/piis1473-3099(17)30396-1/fulltext
https://www.thelancet.com/journals/laninf/article/piis1473-3099(17)30396-1/fulltext
https://www.thelancet.com/journals/laninf/article/piis1473-3099(17)30396-1/fulltext
https://err.ersjournals.com/content/21/123/57.short
https://err.ersjournals.com/content/21/123/57.short
https://www.mdpi.com/2076-2607/11/6/1376
https://www.mdpi.com/2076-2607/11/6/1376
https://www.nature.com/articles/s41598-021-91234-y
https://www.nature.com/articles/s41598-021-91234-y
https://www.nature.com/articles/s41598-021-91234-y
https://www.frontiersin.org/articles/10.3389/fmed.2021.675225/full
https://www.frontiersin.org/articles/10.3389/fmed.2021.675225/full

