
S1 File. Derivation of Vaccine Effectiveness  

Vaccine Effectiveness of PPSV23 against VT-IPD 
Vaccine effectiveness (VE) of vaccination with PPSV23 against VT (vaccine type)-IPD—by age 

and time since vaccination—among low- and high-risk adults aged ≥50 years, and 

immunocompromised adults aged ≥65 years, was based on published data from Smith et al. 2008 

[1]: 

 

Estimates reported by Smith and colleagues were based on a Delphi panel of experts, which 

relied primarily on data from Shapiro et al. 1991 [2]: 

 



VE Matrix 

For persons aged 50, 65, and 80 years, vaccine effectiveness was estimated to be the values as set 

forth in Smith et al. (2008) [1]: 

 

Effectiveness of PPSV23 in the first year following receipt and subsequently among 

immunocompetent adults aged 18-49 years was assumed to be the same as that for persons aged 

50 years:  

 

 



For those aged 51-64 years and 66-99 years, effectiveness was linearly interpolated using the 

values for persons aged 50 years (93%) and 60 years (80%), and 60 years (80%) and 80 years 

(67%), respectively, in 1-year increments: 

 

The assumed rate of decline in protection by time since vaccination was also based on data from 

Smith et al. 2008 [1]: 



 

Values were then linearly interpolated based on the Smith data points, by age: 

 

And then by years since receipt: 



 

For immunocompromised persons aged 50 years, vaccine effectiveness against VT-IPD was 

estimated using data from Shapiro et al. (1991) [2]: 

 

And for immunocompromised persons aged 69 years, Fry et al. (2002) [3]: 

 



VE Matrix 

 

As with immunocompetent persons aged 18-49, VE was assumed to be equal to that of a 50-

year-old: 

 

For persons aged 51-68, values were extrapolated by interpolating between the two data points 

(i.e., 21% for 50-year olds and 0% for 69 year olds). For persons aged >69 years, effectiveness 

was assumed to be 0%: 



 

Vaccine Effectiveness of PCV13 against IPD 
VE-PCV13 against VT-IPD was estimated using data from CAPiTA [4]. 

 

The mean age from CAPiTA [4] was 73 years. Thus, the 75% effectiveness estimate from the 

table above was “anchored” around persons aged 73 years: 



 

VE-PCV13 was assumed to be constant (i.e., durable) over 5-year period (ie, through year 4), 

based on mean duration of follow-up in CAPiTA [4]: 

 

Values were extrapolated to younger/older persons assuming age-specific differences for PCV13 

were 50% of corresponding values for PPSV23: 



 

For each age, VE-PCV13 was assumed to be durable: 

 

To extrapolate age-specific values beyond 5th-year of modeling horizon, 50% of observed 

decrease in VE-PPSV23 between respective 1-year time increments was applied to PCV13 

values (staggered by 5-year assumed durability): 



 

VE-PCV13 is assumed to be 0 by—at latest—year 16 of modeling horizon.  For high-risk 

persons, VE-PCV13 was assumed to be 78% of corresponding values for low/moderate-risk 

persons based on data from Klugman et al. (2003) [5] (65% versus 83%): 

 

Vaccine Effectiveness for PPSV23 against VT-NBP 
VE-PPSV23 against VT-NBP was assumed to be 0% [3, 6-8].  

Vaccine Effectiveness for PCV13 against VT-NBP 
VE-PCV13 against VT-NBP was taken from CAPiTA [4]: 



 

As with VE-PCV13 against VT-IPD, this estimate (45%) was anchored around the mean age of 

the trial (i.e., persons aged 73 years): 

 

VE-PCV13 was assumed to be constant (i.e., durable) over 5-year period (ie, through year 4), 

based on mean duration of follow-up in CAPiTA [4]: 



 

Values were extrapolated to younger/older persons assuming age-specific differences for PCV13 

were 50% of corresponding values for PPSV23 against IPD: 

 

For each age, VE-PCV13 was assumed to be durable: 

 



To extrapolate age-specific values beyond 5th-year of modeling horizon, 50% of observed 

decrease in VE-PPSV23 between respective 1-year time increments was applied to PCV13 

values (staggered by 5-year assumed durability): 

 

VE-PCV13 is assumed to be 0 by—at latest—year 16 of modeling horizon.  For high-risk 

persons, VE-PCV13 was assumed to be 65% of corresponding values for low/moderate-risk 

persons based on Klugman et al. (2003) [5] (13% vs 20% VE):  

 

Finally, to convert the effectiveness estimates from pneumococcal CAP to all-cause CAP, each 

value was multiplied by 0.08 (assuming the 8% of all-cause CAP was attributable to VT-NBP). 
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