
RWD174

Table S1. Summary-level base case input data and sources for observed geometric mean 

anti-body level concentrations for 2+1 and 3+1 dosing schedule

Predicting Effectiveness For the 20-Valent Pneumococcal 
Conjugate Vaccine Against IPD in Children For 3+1 and 2+1 

Dosing Regimens From Immunogenicity Data - A Modelling Study 
Based On Serotype-Specific Correlates of Protection 

Johnna Perdrizet,1 Benjamin Althouse,2 Jiaxuan Wang,3 Riley Geason,3 Chelsea McKibbon,3 Alind Gupta,3 Grace Hsu3

1Global Access & Value, HTA Value & Evidence, Pfizer Canada, Kirkland, QC, Canada; 2Vaccines Global Medical Affairs, Pfizer Inc., New York, NY, USA; 3Real-World Evidence, Cytel Inc., Boston, MA, USA

Table S2. Predicted serotype-specific protective antibody concentration (Cp), Observed PCV7/13 

vaccine effectiveness (VE), and Predicted PCV20 VE for 2+1 and 3+1 dosing schedule before and 

after booster dose (full table)

Figure S1. Serotype-specific predicted PCV20 median VE (95% CI) across base case and 

sensitivity analyses

Supplemental File References: 

1. Ryman, J., J. Weaver, T. Hu, D. M. Weinberger, K. L. Yee, and J. R. Sachs. "Predicting Vaccine Effectiveness against Invasive Pneumococcal Disease in Children Using Immunogenicity Data." NPJ Vaccines 7, no. 1 (2022): 140.

2. Korbal, P., J. Wysocki, T. Jackowska, M. Kline, N. Tamimi, J. Drozd, L. Lei, Y. Peng, P. C. Giardina, W. Gruber, D. Scott, and W. Watson. "Phase 3 Safety and Immunogenicity Study of a Three-Dose Series of Twenty-Valent Pneumococcal Conjugate Vaccine in Healthy Infants and Toddlers.“1Sou no. 1532-0987 (Electronic).

3. Senders, S., N. P. Klein, N. Tamimi, A. Thompson, G. Baugher, J. Trammel, Y. Peng, P. Giardina, I. L. Scully, M. Pride, K. J. Center, W. C. Gruber, D. A. Scott, and W. Watson. "A Phase Three Study of the Safety and Immunogenicity of a Four-Dose Series of 20-Valent Pneumococcal Conjugate Vaccine in Healthy Infants." no. 1532-0987 

(Electronic).

4. Whitney, Cynthia G., Tamar Pilishvili, Monica M. Farley, William Schaffner, Allen S. Craig, Ruth Lynfield, Ann-Christine Nyquist, Kenneth A. Gershman, Marietta Vazquez, Nancy M. Bennett, Arthur Reingold, Ann Thomas, Mary P. Glode, Elizabeth R. Zell, James H. Jorgensen, Bernard Beall, and Anne Schuchat. "Effectiveness of Seven-

Valent Pneumococcal Conjugate Vaccine against Invasive Pneumococcal Disease: A Matched Case-Control Study." The Lancet 368, no. 9546 (2006): 1495-502.

5. Moore, M. R., R. Link-Gelles, W. Schaffner, R. Lynfield, C. Holtzman, L. H. Harrison, S. M. Zansky, J. B. Rosen, A. Reingold, K. Scherzinger, A. Thomas, R. E. Guevara, T. Motala, J. Eason, M. Barnes, S. Petit, M. M. Farley, L. McGee, J. H. Jorgensen, and C. G. Whitney. "Effectiveness of 13-Valent Pneumococcal Conjugate Vaccine for 

Prevention of Invasive Pneumococcal Disease in Children in the USA: A Matched Case-Control Study." Lancet Respir Med 4, no. 5 (2016): 399-406.

6. Savulescu, C., P. Krizova, P. Valentiner-Branth, S. Ladhani, H. Rinta-Kokko, C. Levy, J. Mereckiene, M. Knol, B. A. Winje, P. Ciruela, S. de Miguel, M. Guevara, L. MacDonald, J. Kozakova, H. C. Slotved, N. K. Fry, J. Pekka Nuorti, K. Danis, M. Corcoran, A. van der Ende, D. F. Vestrheim, C. Munoz-Almagro, J. C. Sanz, J. Castilla, A. Smith, 

E. Colzani, L. Pastore Celentano, and G. Hanquet. "Effectiveness of 10 and 13-Valent Pneumococcal Conjugate Vaccines against Invasive Pneumococcal Disease in European Children: Spidnet Observational Multicentre Study." Vaccine 40, no. 29 (2022): 3963-74.

7. Zhang, T., J. Zhang, X. Shao, S. Feng, X. Xu, B. Zheng, C. Liu, Z. Dai, Q. Jiang, B. D. Gessner, Q. Chen, J. Zhu, L. Luan, J. Tian, and G. Zhao. "Effectiveness of 13-Valent Pneumococcal Conjugate Vaccine against Community Acquired Pneumonia among Children in China, an Observational Cohort Study." Vaccine 39, no. 33 (2021): 

4620-27.

8. Snape, M. D., C. L. Klinger, E. D. Daniels, T. M. John, H. Layton, L. Rollinson, S. Pestridge, S. Dymond, E. Galiza, S. Tansey, D. A. Scott, S. A. Baker, T. R. Jones, L. M. Yu, W. C. Gruber, E. A. Emini, S. N. Faust, A. Finn, P. T. Heath, and A. J. Pollard. "Immunogenicity and Reactogenicity of a 13-Valent-Pneumococcal Conjugate Vaccine 

Administered at 2, 4, and 12 Months of Age: A Double-Blind Randomized Active-Controlled Trial." The Pediatric infectious disease journal 29, no. 12 (2010): e80-90.

9. Andrews, N., A. Kent, Z. Amin-Chowdhury, C. Sheppard, N. Fry, M. Ramsay, and S. N. Ladhani. "Effectiveness of the Seven-Valent and Thirteen-Valent Pneumococcal Conjugate Vaccines in England: The Indirect Cohort Design, 2006-2018." Vaccine 37, no. 32 (2019): 4491-98.

10. Ryman, J., J. R. Sachs, K. L. Yee, N. Banniettis, J. Weaver, and T. Weiss. "Predicted Serotype-Specific Effectiveness of Pneumococcal Conjugate Vaccines V114 and Pcv20 against Invasive Pneumococcal Disease in Children." Expert Rev Vaccines 23, no. 1 (2024): 60-68.

11. Domínguez, Á, P. Ciruela, S. Hernández, J. J. García-García, N. Soldevila, C. Izquierdo, F. Moraga-Llop, A. Díaz, F. de Sevilla M, S. González-Peris, M. Campins, S. Uriona, J. Martínez-Osorio, A. Solé-Ribalta, G. Codina, C. Esteva, A. M. Planes, C. Muñoz-Almagro, and L. Salleras. "Effectiveness of the 13-Valent Pneumococcal 

Conjugate Vaccine in Preventing Invasive Pneumococcal Disease in Children Aged 7-59 Months. A Matched Case-Control Study." PLoS One 12, no. 8 (2017): e0183191.

12. Yeh, S. H., A. Gurtman, D. C. Hurley, S. L. Block, R. H. Schwartz, S. Patterson, K. U. Jansen, J. Love, W. C. Gruber, E. A. Emini, and D. A. Scott. "Immunogenicity and Safety of 13-Valent Pneumococcal Conjugate Vaccine in Infants and Toddlers." Pediatrics 126, no. 3 (2010): e493-505.

13. van der Linden, M., G. Falkenhorst, S. Perniciaro, C. Fitzner, and M. Imöhl. "Effectiveness of Pneumococcal Conjugate Vaccines (Pcv7 and Pcv13) against Invasive Pneumococcal Disease among Children under Two Years of Age in Germany." PLoS One 11, no. 8 (2016): e0161257.

14. Weinberger, R., M. van der Linden, M. Imöhl, and R. von Kries. "Vaccine Effectiveness of Pcv13 in a 3+1 Vaccination Schedule." Vaccine 34, no. 18 (2016): 2062-5.

15. Ryman J, Sachs JR, Banniettis N, Weiss T, Ahsman M, Yee KL, Weaver J. Potential serotype-specific effectiveness against IPD of pneumococcal conjugate vaccines V114 and PCV20 in children given a 2+1 dosing regimen. Expert Rev Vaccines. 2024 Jan-Dec;23(1):467-473. doi: 10.1080/14760584.2024.2335323. Epub 2024 Apr 9. 

PMID: 38546743.

16. Ryman, J., et al. (2022). "Predicting effectiveness of the V114 vaccine against invasive pneumococcal disease in children." Expert Review of Vaccines 21(10): 1515-1521.

17. Siber et al. (2007). Estimating the protective concentration of anti-pneumococcalcapsular polysaccharide antibodies.“ Vaccine 25 (2007): 3816-3826

Observed geometric mean serotype-specific antibody concentration (µg/mL)

Serotype
Placebo 

(95% CI)1

PCV13 post dose 3

(95 % CI)2

PCV20 post dose 3

(95% CI)3

PCV13 post dose 4

(95 % CI)3

PCV20 post dose 4

(95% CI)3

4 0.03 (0.03, 0.04) 5.36 (4.91, 5.85) 4.11 (3.77, 4.48) 4.84 (4.5, 5.22) 3.77 (3.52, 4.04)

6B 0.08 (0.07, 0.08) 4.63 (4.09, 5.25) 2.64 (2.36, 2.95) 5.74 (5.27, 6.24) 4.01 (3.7, 4.35)

9V 0.06 (0.05, 0.06) 5.04 (4.67, 5.43) 3.68 (3.42, 3.97) 4.3 (4.02, 4.59) 3.44 (3.23, 3.67)

14 0.22 (0.20, 0.24) 5.66 (5.12, 6.26) 4.52 (4.08, 5.00) 6.34 (5.88, 6.83) 5.68 (5.27, 6.12)

18C 0.06 (0.06, 0.07) 3.61 (3.33, 3.91) 2.71 (2.52, 2.93) 4.69 (4.34, 5.05) 3.46 (3.24, 3.7)

19F 0.14 (0.13, 0.15) 8.08 (7.40, 8.83) 6.19 (5.68, 6.75) 5.79 (5.36, 6.25) 5.01 (4.68, 5.36)

23F 0.08 (0.08, 0.09) 4.4 (3.95, 4.90) 2.64 (2.40, 2.91) 6.18 (5.66, 6.75) 3.95 (3.63, 4.31)

1 0.05 (0.04, 0.05) 2.53 (2.33, 2.75) 1.71 (1.58, 1.84) 2.12 (1.97, 2.27) 1.47 (1.37, 1.57)

3 0.06 (0.06, 0.06) 1.09 (1.01, 1.17) 0.72 (0.67, 0.78) 0.85 (0.8, 0.9) 0.56 (0.53, 0.6)

5 0.12 (0.11, 0.13) 2.41 (2.21, 2.64) 1.74 (1.60, 1.89) 2.51 (2.33, 2.7) 1.87 (1.74, 2)

6A 0.08 (0.08, 0.08) 11.82 (10.66, 13.11) 7.75 (7.04, 8.53) 11.69 (10.91, 12.53) 9.01 (8.45, 9.61)

7F 0.09 (0.08, 0.09) 4.63 (4.09, 5.25) 3.61 (3.40, 3.84) 5.18 (4.88, 5.49) 3.91 (3.7, 4.14)

19A 0.25 (0.23, 0.26) 5.49 (5.02, 6.01) 4.51 (4.11, 4.94) 4.13 (3.84, 4.45) 3.53 (3.3, 3.77)

*Aggregate observed VE data for PCV7/PCV13 is used for certain serotypes where serotype-specific observed VE data is not available. 
1Source: Ryman et al. (2022) 
2Source: Korbal et al. (2024)
3Source: Senders et al. (2024)

Serotype

Predicted protective antibody concentration

 median (95% CI) µg/mL

Observed PCV7/13 VE

median % (95% CI)

Predicted PCV20 VE 

median % (95% CI)

PCV20 post 

dose 3 in 3+1 

dosing 

schedule

PCV20 post 

dose 4 in 3+1 

dosing 

schedule

PCV20 post 

dose 2 in 2+1 

dosing 

schedule

PCV20 post 

dose 3 in 2+1 

dosing 

schedule

3+1 dosing 

schedule4,5 

greater than 

one dose**

2 +1 dosing 

schedule6 

completion of 

schedule**

Post dose 3 in 

3+1 dosing 

schedule

Post dose 4 in 

3+1 dosing 

schedule

Post dose 2 in 

2+1 dosing 

schedule

Post dose 3 in 

2+1 dosing 

schedule

4
0.01 (0.01, 

0.17)

0.90 (0.43, 

2.76)

0.08 (0.05, 

0.12)

0.83 (0.55, 

1.19)
93 (65, 99) 96.1 (92, 98)* 100 (82, 100) 91 (57, 98) 90 (82, 95) 93 (87, 97)

6B
0.08 (0.08, 

0.33)

0.95 (0.48, 

2.54)

0.08 (0.08, 

0.08)

0.39 (0.13, 

2.21)
94 (77, 98) 95.9 (72, 99) 87 (66, 90) 90 (68, 97) 39 (33, 44) 94 (60, 99)

9V
0.07 (0.06, 

0.36)

0.29 (0.13, 

1.50)

0.06 (0.06, 

0.28)

0.99 (0.50, 

2.81)
100 (88, 100) 97.4 (77, 100) 99 (81, 100) 100 (82, 100) 90 (65, 93) 94 (65, 99)

14
0.34 (0.16, 

0.83)

1.20 (0.67, 

2.52)

0.03 (0.01, 

0.09)

0.51 (0.22, 

1.04)
94 (81, 98) 97.6 (92, 99) 91 (74, 97) 92 (78, 97) 91 (81, 100) 96 (88, 99)

18C
0.20 (0.09, 

0.49)

0.63 (0.31, 

1.50)

0.04 (0.02, 

0.08)

0.68 (0.47, 

0.95)
97 (85, 99) 96.1 (92, 98)* 97 (82, 100) 96 (79, 99) 96 (91, 99) 93 (87, 97)

19F
0.75 (0.46, 

1.48)

1.74 (0.94, 

4.09)

0.65 (0.34, 

1.49)

1.91 (1.07, 

4.18)
87 (65, 95) 92.3 (76, 98) 83 (55, 94) 87 (61, 96) 88 (67, 96) 88 (68, 96)

23F
0.05 (0.01, 

0.32)

0.46 (0.14, 

2.14)

0.01 (0.01, 

0.01)

0.46 (0.27, 

0.74)
98 (80, 100) 96.1 (92, 98)* 93 (66, 99) 95 (68, 99) 49 (35, 62) 93 (86, 97)

1
0.38 (0.27, 

0.57)

0.73 (0.51, 

1.09)

0.33 (0.19, 

0.72)

0.93 (0.54, 

1.99)
87 (77, 93)* 85.4 (63, 94) 74 (62, 83) 78 (65, 86) 71 (45, 86) 77 (47, 91)

3
0.20 (0.09, 

1.01)

0.44 (0.24, 

1.42)

0.39 (0.22, 

1.00)

0.79 (0.50, 

1.70)
80 (30, 95) 65.5 (34, 82) 75 (13, 95) 60 (20, 80) 52 (26, 69) 46 (21, 63)

5
0.20 (0.12, 

0.34)

0.76 (0.52, 

1.18)

0.09 (0.04, 

0.16)

0.84 (0.59, 

1.27)
87 (77, 93)* 83.4 (74, 90)* 78 (65, 87) 82 (69, 89) 60 (51, 70) 77 (64, 85)

6A
0.75 (0.50, 

1.22)

4.14 (2.94, 

6.17)

0.08 (0.08, 

0.38)

1.55 (0.63, 

6.42)
86 (76, 93)* 95.9 (72, 99) 80 (68, 88) 81 (68, 88) 79 (56, 83) 93 (61, 99)

7F
0.46 (0.26, 

1.02)

1.15 (0.67, 

2.45)

0.30 (0.16, 

0.73)

0.50 (0.20, 

1.83)
97 (83, 100) 94.1 (76, 99) 93 (73, 98) 94 (73, 99) 91 (66, 98) 100 (84, 100)

19A
0.19 (0.06, 

0.50)

1.35 (0.83, 

2.44 )

0.24 (0.04, 

0.36)

1.55 (1.03, 

2.42)
86 (71, 94) 89.1 (80, 94) 82 (63, 92) 85 (67, 94) 58 (0.00, 65) 85 (74, 91)

*Aggregate observed VE data for PCV7/PCV13 is used for certain serotypes where serotype-specific observed VE data are not available.

** The same observed VE for PCV7/13 is applied to both the pre-booster and post-booster doses in the 3+1 or 2+1 dosing schedules analyses.

Note: Serotype-specific Cp values were derived from simulated placebo GMC, PCV7/13 GMC, and observed PCV7/13 vaccine effectiveness using the RCDC curve; Absolute differences in Cp values were calculated before and after the booster dose for the same 

dosing schedule. Serotype-specific VE values were derived from simulated placebo GMC,  PCV20 GMC, and serotype-specific Cp value using the RCDC curve; The same serotype-specific observed PCV7/13 VE values were used for the same dosing schedule 

before and after the booster dose in the model.

Abbreviations: GMC: geometric mean concentration; VE: vaccine effectiveness; Cp: protective antibody concentration; CI: confidence interval; RCDC: reverse cumulative distribution curves; PCV: pneumococcal conjugate vaccine
4Source: Whitney et al. (2006). Effectiveness of seven-valent pneumococcal conjugate vaccine against invasive pneumococcal disease: a matched case-control study.
5Source: Moore et al. (2016). Effectiveness of 13-valent pneumococcal conjugate vaccine for prevention of invasive pneumococcal disease in children in the USA: a matched case-control study.
6Source: Savulescu et al. (2022). Effectiveness of 10 and 13-valent pneumococcal conjugate vaccines against invasive pneumococcal disease in European children: SpIDnet observational multicentre study.

2Source: Korbal et al. (2024). Phase 3 Safety and Immunogenicity Study of a Three-Dose Series of Twenty-Valent Pneumococcal Conjugate Vaccine in Healthy Infants and Toddlers.
7Source: Zhang et al. (2021). Effectiveness of 13-Valent Pneumococcal Conjugate Vaccine against Community Acquired Pneumonia among Children in China, an Observational Cohort Study.
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