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•	 According to the cost-effectiveness plane, PCV20 demonstrated a 65% probability of 
being cost-effective compared with PCV15 and 69% compared with PCV13, indicating 
robustness of the results across simulations.

•	 Based on the cost-effectiveness acceptability curves, PCV20 showed a 100% 
probability of being the most favorable strategy among the three alternatives at 1 
GDP per capita or more.

Scenario analysis
Table 2. Incremental Cost-Effectiveness Ratios by Strategy across cost scenario, 
indirect effects and type of cohort

PCV20 vs PCV13 (ICER)

Cost scenario
Without indirect effect With indirect effects

Fixed Cohort Dynamic 
cohort Fixed Cohort Dynamic 

cohort
EAPB 2,125 2,079 529 908

ISS+25% 1,762 1,698 Dominant 31
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METHODS
•	 A decision tree model was developed to compare PCV20 (2+1 schedule) and PCV15 

(2+1 schedule) with PCV13 or PCV15 (2+1 schedules) in the pediatric population (ages 
0–5 years) from the Colombian National Healthcare System perspective (Figure 1).

•	 The model was structured using both a fixed-cohort and a dynamic-cohort approach. 
In both cases, the evolution of a hypothetical cohort of annual births was modeled 
from the payer perspective (direct effects) and the societal perspective (including 
indirect effects). In the dynamic-cohort approach, 10 consecutive annual infant 
cohorts were projected.

•	 Indirect effects include society perspective and herd effect in older adults (65+).

Model Inputs
•	 Population: 441,709 infants in Colombia2. Forecasts for the dynamic cohort are 

obtained from a recent study that modelled newborns3.
•	 Vaccine effectiveness: The efficacies of pneumococcal conjugate vaccines were 

extracted from clinical trials and effectiveness studies of PCV7, developed by Black et 
al.4 and Hansen et al.5 and were adjusted according to serotype coverages in Colombia 
computed with an average from 2022 to 20246. Vaccine efficacy was assumed to 
decline linearly at an annual rate of 3%7 over the specified duration of protection, in 
infants with 2 years or older. 

•	 Epidemiology: For children older than five years old, we took the incidence of IPD, 
bacterial CAP, pneumococcal AOM, and mortality rate by pneumococcal diseases 
from the control arm of PCV10 RCT, Colombia’s national surveillance system and 
observational studies6,8–10. For the other age groups, we took incidence rates from 
Colombian Health Services Delivery Records (RIPS, acronym in Spanish)11 during the 
vaccinal period with PCV10. In addition, we implemented mortality for all causes as age-
dependent according to data from Colombia’s National Administrative Department 
of Statistics (DANE, acronym in Spanish)12. Herd immunity in older alduts is fixed at 
22.1%, according to Tsaban and Ben-Shimol (2017)13.

•	 Costs: Expenses related to the medical management of CAP and IPD, as well as 
associated complications, were calculated using three approaches: 
1.	Costs from a Colombian HMO (base-case). 
2.	 ISS tariff14 manual prices adjusted for inflation15.
3.	 ISS tariff manual prices but adjusted with a literature-based factor to reflect current 

prices16.
•	 They were adjusted to 2025 Colombian pesos according to the corresponding 

inflation rate36 and exchange rate (COP $4,120) (37). See Figure 2.

•	 In Colombia’s National Immunization Program, PCV13 vaccine is the current strategy 
included for pediatric population since 2023, in a 2+1 schedule1. 

•	 The aim of this study is to evaluate the cost-effectiveness of PCV20 against PCV13 
and PCV15 strategies for Colombian pediatric population in the prevention of 
pneumococcal disease.

•	 PCV20 offers a highly efficient alternative for the prevention of pneumococcal 
diseases, compared to PCV13 and PCV15, with greater clinical impact in terms of 
prevented cases and it’s also associated with lower total costs from the societal 
perspective. This evidence supports the inclusion of PCV20 as a preferred option 
in national immunization programs.

1.	 Ministerio de Salud y Protección Social. Lineamientos para la gestión y administración del programa 
ampliado de inmunizaciones - PAI – 2025. Ministerio de Salud y Protección Social; 2025.

2.	 Colombia - Estadísticas Vitales - EEVV - 2022 [Internet]. [citado 19 de febrero de 2025]. Disponible en: 
https://microdatos.dane.gov.co/index.php/catalog/807/get-microdata

3.	 Andreina Alamo, Arciniegas Jair, Omar Escobar, Jorge LaRotta, Reyes-Sanchez JM. Predicting Birth Trends 
in Colombia Post-COVID-19 Using Time Series Models [Approved]. Approved presentado en: ISPOR in-
ternational 2026. 18 de mayo de 2026; Philadelphia, USA.

4.	 Black S, Shinefield H, Fireman B, Lewis E, Ray P, Hansen JR, et al. Efficacy, safety and immunogenicity of 
heptavalent pneumococcal conjugate vaccine in children. Pediatr Infect Dis J. marzo de 2000;19(3):187.

5.	 Hansen J, Black S, Shinefield H, Cherian T, Benson J, Fireman B, et al. Effectiveness of Heptavalent Pneu-
mococcal Conjugate Vaccine in Children Younger Than 5 Years of Age for Prevention of Pneumonia: 
Updated Analysis Using World Health Organization Standardized Interpretation of Chest Radiographs. 
Pediatr Infect Dis J. septiembre de 2006;25(9):779. doi:10.1097/01.inf.0000232706.35674.2f

6.	 Instituto Nacional de Salud. Tablero de vigilancia por laboratorio del Streptococcus Pneumoniae en 
Colombia, 2005-2024 [Internet]. [citado 29 de julio de 2025]. Disponible en: https://app.powerbi.com/
view?r=eyJrIjoiYjI0MDM2YjctODdhNS00YjA1LTgxYzUtNmQ1ZmJkNmIxM2MwIiwidCI6ImE2MmQ2Yz-
diLTlmNTktNDQ2OS05MzU5LTM1MzcxNDc1OTRiYiIsImMiOjR9

7.	 Torres-Martínez C, Camacho-Moreno G, Patiño-Niño J, Coronell W, Leal AL, Gámez G. Pneumococcal 
Diseases in Colombia: Epidemiological Analysis Before and During the Universal Children Immunization 
against Streptococcus pneumoniae in the Light of a Vaccine Change in 2022. Infectio. 16 de febrero de 
2024;33-44. doi:10.22354/24223794.1165

8.	 Ferreira S, Sant’Anna CC, March M de FBP, Santos MARC, Cunha AJLA. Lethality by pneumonia and fac-
tors associated to death. J Pediatr (Rio J). 1 de enero de 2014;90(1):92-7. doi:10.1016/j.jped.2013.05.008

9.	 Johnson AP, Waight P, Andrews N, Pebody R, George RC, Miller E. Morbidity and mortality of pneumococ-
cal meningitis and serotypes of causative strains prior to introduction of the 7-valent conjugant pneumo-
coccal vaccine in England. J Infect. 1 de noviembre de 2007;55(5):394-9. doi:10.1016/j.jinf.2007.07.009

10.	National Collaborating Centre for Women’s and Children’s Health (UK). Bacterial Meningitis and Menin-
gococcal Septicaemia: Management of Bacterial Meningitis and Meningococcal Septicaemia in Children 
and Young People Younger than 16 Years in Primary and Secondary Care [Internet]. London: RCOG 
Press; 2010 [citado 15 de abril de 2026]. (National Institute for Health and Clinical Excellence: Guidan-
ce). Disponible en: http://www.ncbi.nlm.nih.gov/books/NBK83078/ PubMed PMID: 22787688.

11.	Ministerio de Salud y Protección Social. Registro Individual de Prestaciones de Servicios de Salud - RIPS 
[Internet]. [citado 1 de junio de 2025]. Disponible en: https://www.minsalud.gov.co/proteccionsocial/
Paginas/rips.aspx

12.	DANE - Estimaciones del cambio demográfico. Tablas de vida completas y abreviadas por sexo nacional 
2018-2070 y regional 2018-2050 [Internet]. [citado 15 de mayo de 2025]. Disponible en: https://www.
dane.gov.co/index.php/estadisticas-por-tema/demografia-y-poblacion/estimaciones-del-cambio-de-
mografico

13.	Tsaban G, Ben-Shimol S. Indirect (herd) protection, following pneumococcal conjugated vaccines intro-
duction: A systematic review of the literature. Vaccine. 19 de mayo de 2017;35(22):2882-91. doi:10.1016/j.
vaccine.2017.04.032

14.	CONSEJO DIRECTIVO DEL INSTITUTO DE SEGUROS SOCIALES. Acuerdo No. 256 de 2001. Manual de 
tarifas. 2001.

15.	Departamento Administrativo Nacional de Estadística de Colombia - DANE. Índice de Precios al Consu-
midor (IPC) [Internet]. [citado 1 de julio de 2025]. Disponible en: https://www.dane.gov.co/index.php/
estadisticas-por-tema/precios-y-costos/indice-de-precios-al-consumidor-ipc

16.	Taborda A, Chamorro C, Londoño D. Costos Unitarios Para Procedimientos en Salud en Colombia: Un 
Insumo Decisivo Para las Evaluaciones Económicas en Salud. Value Health Reg Issues. 1 de julio de 
2022;30:161-5. doi:10.1016/j.vhri.2021.10.008

17.	PAHO. PAHO REVOLVING FUND FOR ACCESS TO VACCINES PRICES FOR THE CALENDAR YEAR 2024 [In-
ternet]. 2024. Disponible en: https://www.paho.org/en/file/153586/download?token=s4ElXKRK

18.	Ministerio de Salud y Protección Social. SISMED - Consulta Pública de Precios de Medicamentos en la 
Cadena de Comercialización - Circular 2 de 2012 [Internet]. [citado 19 de mayo de 2025]. Disponible 
en: https://web.sispro.gov.co/WebPublico/Consultas/ConsultarCNPMCadenaComercializacionCircu-
2yPA_028_2_2.aspx

19.	Ministerio de Salud y Protección Social. Coberturas en vacunación Departamental - Programa Ampliado 
de Inmunizaciones (PAI). 2020.

20.	Departamento Administrativo Nacional de Estadística de Colombia - DANE. PIB Información técnica 
[Internet]. [citado 1 de julio de 2025]. Disponible en: https://www.dane.gov.co/index.php/estadisti-
cas-por-tema/cuentas-nacionales/cuentas-nacionales-trimestrales/pib-informacion-tecnica.

Figure 1. Decision tree model for the cost-effectiveness analysis on vaccinating 
with PCV20, PCV15 or PCV13 in newborns.

Figure 2. Direct medical costs of pneumococcal disease by scenario (USD).

Figure 3. Scatterplots of Markov simulations and willingness-to-pay curves for 
PCV20 versus PCV13 and PCV15 in infants in Colombia
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Table 1. Summary of Cost-Effectiveness Results by Strategy (USD 2025)

Model outcomes PCV-20 PCV-15 PCV-13 PCV-20 -  
PCV-15

PCV-20 -  
PCV-13

Total cases of 
pneumococcal 
disease

43,452 45,068 45,123 -1,617 -1,671

Averted cases 
of BSI 259 405 410 -146 -151

Averted cases 
of meningitis 65 101 102 -36 -38

Averted cases 
of pneumonia 29,794 30,850 30,886 -1,057 -1,092

Averted cases 
of OM 11,581 11,884 11,894 -303 -313

Averted disease-
related deaths 1,753 1,828 1,830 -75 -78

Years of life 
lost (YLLs) 
and life years 
gained (LYGs)

115,997 120,999 121,168 5,002 5,171

Vaccination 
program costs $ 39,822,316 $ 66,792,239 $ 27,496,361 -$ 26,969,924 $ 12,325,955

Direct cost 
of disease $ 30,525,710 $ 31,818,858 $ 31,862,523 -$   1,293,148 -$   1,336,813

Total costs $ 70,348,026 $ 98,611,098 $ 59,358,884 -$ 28,263,072 $ 10,989,142
ICER per LY Dominante $           2,125

Note: Totals may differ slightly due to rounding
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•	 Vaccine prices: Vaccine prices were primarily obtained from the Pan American 
Health Organization (PAHO) vaccine price list17. For PCV15, the price was extracted 
from the Colombian Drug Price Information System (SISMED) as no public price was 
available18.

•	 Discount rate, perspective and horizon: A 5% annual discount rate is applied 
to costs and health outcomes. The base-case is made from the payer’s perspective 
using a lifetime horizon.

•	 Vaccine coverage: 89% based o pneumococcal vaccination in infants19.

Analyses
•	 Cost-effectiveness analysis was developed using costs per LY gained, using 1 GDP 

per capita as the WTP threshold (USD 7,170)20. The base case analysis was conducted 
without indirect effects and under the cost scenario derived from the HMO.

•	 Sensitivity analysis was performed through probabilistic sensitivity analysis with 1,000 
Monte Carlo simulations. 

•	 Scenario analysis is included to assess the results in the fixed and dynamic cohorts, 
across the three cost scenarios and when including indirect effects as sequalae and 
benefits in older population by herd effect.

•	 In the fixed cohort, PCV20 was cost-effective against PCV13 (ICER: USD$2,125 per 
QALY), and dominant against PCV15.

•	 PCV20 could prevent the greatest number of pneumococcal disease cases and deaths 
in the fixed cohort, averting up to 1,092 pneumonia cases compared to PCV13 and 
1,057 compared to PCV15, resulting in 5,171 and 5,002 life-years gained respectively.

•	 PCV20 provides considerable cost-savings due in medical direct costs, vs both PCV13 
(savings of $1.34M) and PCV15 (savings of $1.29M) (Table 1).

Sensitivity analysis

•	 Without indirect effects, PCV20 remains cost-effective with PCV13 across all three 
cost scenarios and in both cohorts. ICER values decrease under the ISS+25% and 
ISS+Taborda (2022) costs scenarios, as higher costs increase the estimated savings.

•	 With indirect effects, savings in direct medical costs increase, leading to lower ICERs. 
PCV20 was dominant under the ISS+Taborda (2022) cost scenario in the dynamic 
cohort, and under both the ISS+Taborda (2022) and ISS+25% scenarios in the fixed 
cohort.

•	 When comparing PCV20 with PCV15 the strategy was dominant across all scenarios.


