Cost-Utility of Pneumococcal Vaccination Strategies for Adults
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Aged 50 and Older in Colombia: A Model-based Economic Evaluation

BACKGROUND

® [n Colombia, pneumococcal vaccination is not included in the current National Immunization Program’.
Historically, PPSV23 has been the primary vaccine offered to adults in Colombia through municipal
health projects?. However, introducing the new available 20-valent pneumococcal conjugate vaccine
(PCV20) may offer greater clinical benefits than existing strategies.

® Thisstudyaimstoevaluate the cost-utility of available pneumococcal vaccination strategies for Colombian
adults aged >50 years, comparing medium-term (5-year) and long-term (10-year) time horizons from
the public health system perspective.

METHODS

® A decision-tree model (Fig. 1) was developed to compare six vaccination strategies at 5- and 10-year
time horizons against no vaccination. The evaluated interventions were:

1. Single-dose PCV13

2. Single-dose PCV15

3. Single-dose PCV20

4. Single-dose PPPSV23

5. PCV13 followed by PPSV23 after 8 weeks, with a booster dose at year 5
6. PCV15 followed by PPSV23 after 8 weeks, with a booster dose at year 5
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Figure 1. Decision tree of the economic model for pneumococcal vaccines in adults over 50 years
of age in Colombia.
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Model Inputs
® Population: All Colombian adults 50 years or older (n=13,621,154)>.

® Vaccine effectiveness: The primarysourcesare the CAPITAtrial for pneumococcal conjugated vaccines®
and a WHO-sponsored meta-analysis for PPSV23°. The vaccine’s effectiveness was adjusted based on
the serotype distribution in Colombia, using information reported by the National Institute of Health
with an average of observed cases from 2022 to 2024° (Table 1).

Table 1. Vaccine efficacy and serotype coverage

Vaccine PCV13 PCV15 PCV20 PPSV23
Serotype Coverage 49.3% 57.5% 59.7% 63.6%

® EPIDEMIOLOGY:The modelincorporatedage-specificannualincidenceratesofinpatientand outpatient
pneumonia, meningitis, and BSI(bloodstreaminfection). These rates were extracted from local literature’.
Additionally, to adjust for attributable cases of Streptococcus Pneumoniae, the following proportions
were used: 26.1% for CAP cases?, 42.8% for meningitis®, and 10.0% for BSI'® (Table 2).

Table 2. Annual incidences of pneumococcal disease in Colombia

Annual incidences

Type of infection 50-64 years 65-74 years 75-84 years > 85 years Source
Hospital-treated CAP 0.06% 0.20% 0.36% 0.36% (7,8)
Outpatient CAP 0.29% 0.59% 0.88% 0.88% (7,8)
Meningitis 0.00% 0.00% 0.01% 0.01% (7,9)
BSI 0.01% 0.03% 0.06% 0.06% (7,10)

® COSTS: Expensesrelatedtothe medicalmanagementof CAPand IPD, aswell asassociated complications,
were sourced from a published cost-of-illness study'". Costs were adjusted to 2025 Colombian pesos
according to the corresponding inflation rate’ and exchange rate (USD 1= COP 3,891)".
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METHODS (cont)

® VACCINE PRICES: Extracted from the Pan American Health Organization (PAHO) vaccine price list'™.
For the PCV15 vaccine, the price was extracted from the Colombian Drug Price Information System
(SISMED) as it is not included in the PAHO revolving fund'.

® DISCOUNT RATE: A 5% annual discount rate is applied to both costs and health outcomes. The analysis
was conducted from the payer’s perspective.

Analyses

® Differential costs, benefits, and Incremental cost-effectiveness ratios (ICERs) for all strategies were
calculated.

® Sensitivity analysis was performed through One-Way sensitivity analysis and a probabilistic sensitivity
analysis with 1,000 Monte Carlo simulations. Cost-effectiveness acceptability curves (CEACs) were
developed using a willingness-to-pay (WTP) threshold of USD 8,266 per QALY'®.

RESULTS

Base-case

® Conjugated vaccination strategies consistently outperformed no intervention and PPSV23-only
approaches under both time horizons.

® Under a 5-year horizon, only PCV13 and PCV20 were cost-effective with ICERs of $3,629 and $4,322,
respectively (Table 3). Savings in medical direct costs amount to $90.8M with PCV13 and to $118.5M
with PCV20.

® Implementation of PCV20 yields 39,454 QALYs gained, giving the highest number of QALYs, followed by
PCV15+PPSV23 and PCV15.

Table 3. Summary of Cost-Effectiveness Results by Strategy under a 5-year time horizon (USD 2025)

5-year time horizon

. PCV13 + PCV15 +
No Vaccine PCV13 PCV15 PCV20 PPSV23 PPSV23 PPSV23
Vaccine
Costs $ - $200,468,310 $510,178,905 $289,005,811 $315,940,619 $358,438,620 $668,149,215
Qutcome
cost $416,010,907 $325,240,546 $320,918,148 $297,537,903 $406,088,752 $323,299,288 $319,356,932
Iggls $416,010,907 $525,708,856 $831,097,053 $586,543,714 $722,029,371 $681,737,907 $987,506,147
gOAtE\l(S 58,833,503 58,863,732 58,865,171 58,872,957 58,836,524 58,864,323 58,865,647
A Costs $109,697,949 $415,086,146 $170,532,807 $306,018,464 $265,727,000 $571,495,240
A QALYs 30,229 31,668 39,454 3,021 30,820 32,143
ICER $3,629 $13,107 $4,322 $101,294 $8,622 $17,779

® Under a 10-year horizon, the following strategies were cost-effective: PCV13 (ICER of $2,112), PCV15
(ICER of $7,630), PCV20 (ICER of $2,516), and PCV13 + PPSV23 (ICER of $8,003) (Table 4).

Table 4. Summary of Cost-Effectiveness Results by Strategy under a 10-year time horizon (USD 2025)

10-year time horizon

RESULTS (cont)
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Figure 2. Events averted over the long-term horizon according to the vaccination strategy
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Sensitivity Analyses
® PCV20 demonstrated the highest probability of being the most favorable strategy.
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. PCV13 + PCV15 +
No Vaccine PCV13 PCV15 PCV20 PPSV23 PPSV23 PPSV23
Vaccine
Costs $ - $200,468,310 $510,178,905 $289,005,811 $315,940,619 $516,408,929 $826,119,524
Qutcome
cost $416,010,907 $325,240,546 $320,918,148 $297,537,903 $406,088,752 $323,299,288 $319,356,932
thsils $416,010,907 $525,708,856 $831,097,053 $586,543,714 $722,029,371 $839,708,217 $1,145,476,457
gﬁ\l(s 103,094,311 103,146,241 103,148,714 103,162,090 103,099,472 103,147,251 103,149,526
A Costs $109,697,949 $415,086,146 $170,532,807 $306,018,464 $423,697,310 $729,465,550
A QALYs 51,930 54,403 67,779 5,161 52,940 55,215
ICER $2,112 $7,630 $2,516 $59,299 $8.003 $13,211

® PCV20 averted the highest amount of pneumococcal pneumonia cases (21,193), followed by PCV15-
and PCV13-containing strategies. PCV20 also averted the highest amount of meningitis and bacteremia,

followed by PCV15+PPSV23 (Fig. 2).

Figure 3. Cost-effectiveness acceptability curve.
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CONCLUSION

* PCV13 and PCV20 offer the most favorable economic outcomes; however, PCV20
prevents the greatest number of pneumococcal events among all pneumococcal
vaccination strategies for Colombian adults aged 50 years and older. Its use would
maximize health gains, reduce healthcare costs over time, and support efficient
resource allocation within the Colombian health system.

REFERENCES

1. Colombian Ministry of Health. Lineamientos para la gestion y administracion del programa ampliado de inmunizaciones - PAI - 2025. 2025. 2. Secretaria Distrital de Salud de Bogota. Pro-
grama Ampliado de Inmunizaciones [Internet]. [cited 2026 Apr 14]. Available from: https://www.saludcapital.gov.co/DSP/Paginas/ProgramaAmpliadodeVacunacion-PALaspx. 3. Departamento
Administrativo Nacional de Estadistica de Colombia - DANE. Proyecciones de poblacion [Internet]. [cited 2025 Jul 1]. Available from: https://www.dane.gov.co/index.php/estadisticas-por-tema/
demografia-y-poblacion/proyecciones-de-poblacion. 4. Bonten MJM, Huijts SM, Bolkenbaas M, Webber C, Patterson S, Gault S, et al. Polysaccharide conjugate vaccine against pneumococcal
pneumonia in adults. N Engl ) Med. 2015 Mar 19;372(12):1114-2a5. doi:10.1056/NEJM0a1408544 PubMed PMID: 25785969. 5. Moberley S, Holden J, Tatham DP, Andrews RM. Vaccines for
preventing pneumococcal infection in adults. Cochrane Database Syst Rev. 2013 Jan 31;2013(1):CD000422. doi:10.1002/14651858.CD000422.pub3 PubMed PMID: 23440780; PubMed Central
PMCID: PMC7045867. 6. Instituto Nacional de Salud. Tablero de vigilancia por laboratorio del Streptococcus Pneumoniae en Colombia, 2005-2024 [Internet]. [cited 2025 Jul 29]. Available from:
https://app.powerbi.com/view?r=eyJrljoiY]IOMDM2YjctODdhNSOOYjATLTgxYzUtNmMQ1ZmJkNmIXM2MwliwidCI6BImE2MmQ2YzdiLTIMNTktNDQ20S05MzU5LTMTMzcxNDc1OTRIYilsImMiOjRO.
7. Reyes JM, Bello C, Lopez B, Arciniegas J, Gonzalez FJ, Duque M, et al. Frequency and Mortality of Adult Meningitis, Pneumonia, or Bacteremia in Colombia from 2015 to 2022: A Retrospective
Database Study in a Health Maintenance Organization. ] Health Econ Outcomes Res. 2025 Sep 17;12(2). doi:10.36469/001¢.141461. 8. Conjunto (NAC) CNC (NAC) CN. Recomendaciones para
el diagnostico, tratamiento y prevencion de la neumonia adquirida en la comunidad en adultos. Infectio [Internet]. 2004 [cited 2025 Sep 29];8(1). Available from: https://prueba.revistainfectio.
org/index.php/infectio/article/view/438. 9. Instituto Nacional de Salud. Informe de evento Meningitis Bacteriana y Enfermedad Meningocdcica. Instituto Nacional de Salud; 2023. 10. Poll T
van der, Shankar-Hari M, Wiersinga WJ. The immunology of sepsis. Immunity. 2021 Nov 9;54(11):2450-64. doi:10.1016/j.immuni.2021.10.012 PubMed PMID: 34758337. 11. Jair Arciniegas,
Reyes-Sanchez Juan, Bolafios-Lopez Jhon, Andreina Alamo, Carlos Bello, Mdnica Garcia, et al. Cost-of-illness of Pneumonia, Bacteremia or Meningitis in Colombian Adults: A Retrospective
Database Study. ISPOR International 2026. 2026 May; Philadelphia, USA. 12. Departamento Administrativo Nacional de Estadistica de Colombia - DANE. fndice de Precios al Consumidor
(IPC) [Internet]. [cited 2025 Jul 1]. Available from: https://www.dane.gov.co/index.php/estadisticas-por-tema/precios-y-costos/indice-de-precios-al-consumidor-ipc. 13. Banco de la Republica.
Tasa de cambio del peso colombiano por dolar USD - COP - TRM hoy | Banco de la Republica | Colombia [Internet]. Available from: https://suameca.banrep.gov.co/estadisticas-economicas/
informacionSerie/1/tasa_cambio_peso_colombiano_trm_dolar_usd. 14. PAHO Revolving Fund - PAHO/WHO | Pan American Health Organization [Internet]. 2025 [cited 2026 Feb 5]. Available
from: https://www.paho.org/en/revolving-fund. 15. Ministerio de Salud y Proteccion Social. SISMED - Consulta Publica de Precios de Medicamentos en la Cadena de Comercializacion - Circular
2 de 2012 [Internet]. [cited 2025 May 19]. Available from: https://web.sispro.gov.co/WebPublico/Consultas/ConsultarCNPMCadenaComercializacionCircu2yPA_028_2_2.aspx. 16. PIB trimes-
tral observado - crecimiento anual (serie original) | Banco de la Republica [Internet]. [cited 2025 Feb 19]. Available from: https://suameca.banrep.gov.co/estadisticas-economicas/#/informa-
cionSerie/500011/Producto%20Interno%20Bruto%20%28PIB%29/PIB%20trimestral%200bservado%20-%20crecimiento%20anual%20%28serie%200riginal%29

Disclosures: This study was funded by Pfizer. Presented at ISPOR International 2026 in Philadelphia, PA, 17- 20 May.




