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S1 Details of UK Health Security Agency Enhanced Surveillance 

National Health Service (NHS) laboratories electronically report laboratory-confirmed invasive 

pneumococcal infections to UKHSA via the Second-Generation Surveillance System (SGSS) and 

submit invasive pneumococcal isolates to the UKHSA Respiratory and Vaccine Preventable 

Bacteria Reference Unit (RVPBRU) for confirmation and serotyping via whole genome 

sequencing (WGS).1 Over 90% of invasive isolates in England are serotyped every year.2 Invasive 

infections reported to UKHSA without submitted isolates to the RVPBRU are actively followed-

up with reporting laboratories to ensure high confirmation and serotyping rates. 
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S2 Details of datasets used in methodology 

National Immunisation Management System (NIMs) 

The National Immunisation Management System (NIMs) is single datastore holding vaccination 

records and demographics for more than 60 million people in England which includes a field for 

residents in a care home.3 Care home status is establish by linkage to care home lists that are 

maintained by NHS England and updated monthly.3 Published census data for people living in 

care homes by the ONS in 2021 are consistent with NIMS data.4 

Capacity Tracker 

The Capacity Tracker (CT), a web-based application that enables real-time sharing of care home 

occupancy data5, provided data from January 2022 to December 2022 which, alongside Care 

Quality Commission (CQC) deaths data6, was used to estimate the total number of adults aged 

≥65 years entering care homes per year, assuming a static number of care home places. This 

tracker, however, does not provide the age or sex distribution of new care home residents, or 

length of stay in the care home. There was no suitable dataset for inference of age and sex 

distribution or length of stay.  

Care Home Life Expectancy 

We obtained life expectancy data for care home residents, by age-group and sex, from ONS 

estimates that linked 2021 census data, and the personal demographic service (PDS), a national 

database for patients registered with the NHS.7  
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S3 Calculating life-years at risk by age and sex 

Life expectancy figures were used to estimate the yearly replacement rate of residents by age 

group and sex by taking the reciprocal of the care home resident life expectancy estimates from 

ONS.7 The number of current care home residents by age group and sex (as obtained from the 

capacity tracker) were multiplied with the replacement rate. The sum of these figures was then 

compared against the known total new care home residents, to provide a scale-up factor, which 

was used to scale up the yearly replacement numbers to match the known total new care home 

residents by age-group and sex. This allowed for the estimation of age- and sex-specific life 

years at risk.  

For example, there were 77,011 females aged ≥90-years, representing 26.6% (77,011/290,027) 

of total care home residents in England during 2022/23, with a life-expectancy of 2.9 years. In 

the same year, there were 121,587 new care home residents. We, therefore, estimated a yearly 

replacement rate of 77,011/2.9 (=26,556) for this age-group and sex and scaled up the 

estimates (x1.51 for all females, x1.29 for all males, shown here to 2 decimal places) to achieve 

the number of new female care home residents aged ≥90-years (40,061). 
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S4 Calculating total averted deaths  

A combined measure of vaccine effectiveness against death was first calculated that 

incorporates the VE against becoming a case of vaccine-type IPD as well as the VE against death 

associated with vaccine type IPD. This was calculated for the general population following 

current vaccine policy and the proposed policy of vaccinating all new care home residents. 

Combined VEdeath = 1 - (1-VEagainst becoming a case) * (1-VEagainst death)  

Total Averted Deaths = Expected cases * CFR† * Combined VEdeath  

† CFR was uplifted 1.9-fold to reflect the likely higher CFR among residents.8
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S5 Sensitivity analysis – Varying vaccine effectiveness 

The following result show NNVs to avert one case using the following VE Estimates 

Table 1 Vaccine effectiveness by age used for NNV sensitivity analyses 

Vaccine 
Effectiveness 

Age 
group 

Lower 
Bound 
(%) 

Base 
estimate 
(%) 

Upper 
bound 
(%) 

Reference 

PPV23 
65-69 17 36 50 

9 

 
70-74 17 36 50 

9 

 
75-79 4 30 48 

9 

 
80-84 4 30 48 

9 

 
85-89 4 30 48 

9 

 
90+ 4 30 48 

9 

PCV20 
65-69 47 75 90 

10 

 
70-74 47 75 90 

10 

 
75-79 47 75 90 

10 

 
80-84 47 75 90 

10 

 
85-89 47 75 90 

10 

 
90+ 47 75 90 

10 

 

  



8 
 

Table 2 Comparison of the Number Needed to Vaccinate to prevent one case of either PPV23-type IPD or PCV20-type IPD under the current 

policy of one-dose of a pneumococcal vaccine at age 65-years with vaccinating all new care home residents using one dose of PPV23 or PCV20 

with varying vaccine effectiveness as in Table 1. 

Proposed policy – one dose of a pneumococcal vaccine to all new care home entrants 

 PPV23 PCV20 
 

Lower 
bound 

Baseline Upper 
bound 

Lower 
bound 

Baseline Upper 
bound 

Total Number of PPV23 cases 490 493 496 419 422 425 

Number of cases averted 26 150 240 199 318 383 

NNV 4676 811 507 611 382 317 

Current Policy – one dose of PPV23 or PCV20 at age 65 

 PPV23 PCV20  
Lower 
bound 

Baseline Upper 
bound 

Lower 
bound 

Baseline Upper 
bound 

Cases in 65-69-year-olds 335 335 335 299 299 299 

Cases corrected for PPV23 VE and coverage in 65–69-year-olds 382 452 524 341 404 468 

Number of cases averted 65 163 262 160 303 421 

NNV 9279 3700 2302 3769 1990 1433 
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Table 3 Comparison of Number Needed to Vaccinate (NNV) to prevent one death of PPV23-type IPD under the current policy of one-dose of a 

pneumococcal vaccine at age 65-years with vaccinating all new care home residents using one dose of PPV23 with varying vaccine 

effectiveness by age 

  

Proposed policy – one dose of a pneumococcal vaccine to all new care home entrants 

 15% VE against death 18% VE against death 20% VE against death 25% VE against death 
 

Lower 
bound 
VE* 

Baseline 
VE* 

Upper 
bound 
VE* 

Lower 
bound 
VE* 

Baseline 
VE* 

Upper 
bound 
VE* 

Lower 
bound 
VE* 

Baseline 
VE* 

Upper 
bound 
VE* 

Lower 
bound 
VE* 

Baseline 
VE* 

Upper 
bound 
VE* 

Total expected deaths from 
cases without vaccination 

232 232 232 232 232 232 232 232 232 232 232 232 

Total deaths averted 43 96 131 51 100 137 55 104 138 67 112 144 

NNV 2828 1267 928 2384 1216 887 2211 1169 881 1815 1086 844 

Current Policy – one dose a pneumococcal vaccine at age 65 
 

15% VE against death 18% VE against death 20% VE against death 25% VE against death  
Lower 
bound 
VE* 

Baseline 
VE* 

Upper 
bound 
VE* 

Lower 
bound 
VE* 

Baseline 
VE* 

Upper 
bound 
VE* 

Lower 
bound 
VE* 

Baseline 
VE* 

Upper 
bound 
VE* 

Lower 
bound 
VE* 

Baseline 
VE* 

Upper 
bound 
VE* 

Total expected deaths from 
cases without vaccination 

56 56 56 56 56 56 56 56 56 56 56 56 

Total deaths averted 16 30 44 18 31 45 19 32 46 21 34 35 

NNV 37694 20104 13707 33506 19455 13402 31743 18847 13111 28719 17739 17232 

* Vaccine effectiveness used can be found in Table 1 
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Table 4 Comparison of Number Needed to Vaccinate (NNV) to prevent one death of PCV20-type IPD under the current policy of one-dose of a 

pneumococcal vaccine at age 65-years with vaccinating all new care home residents using one dose of PCV20 with varying vaccine 

effectiveness by age.  

Proposed policy – one dose of a pneumococcal vaccine to all new care home entrants 

 15% VE against death 18% VE against death 20% VE against death 25% VE against death  
Lower 
bound 
VE* 

Baseline 
VE* 

Upper 
bound 
VE* 

Lower 
bound 
VE* 

Baseline 
VE* 

Upper 
bound 
VE* 

Lower 
bound 
VE* 

Baseline 
VE* 

Upper 
bound 
VE* 

Lower 
bound 
VE* 

Baseline 
VE* 

Upper 
bound 
VE* 

Total expected deaths from 
cases without vaccination 

198 198 198 198 198 198 198 198 198 198 198 198 

Total deaths averted 108 158 184 112 159 186 114 161 186 119 163 187 

NNV 1126 770 661 1086 765 654 1067 755 654 1022 746 650 

Current Policy – one dose a pneumococcal vaccine at age 65 
 

15% VE against death 18% VE against death 20% VE against death 25% VE against death  
Lower 
bound 
VE* 

Baseline 
VE* 

Upper 
bound 
VE* 

Lower 
bound 
VE* 

Baseline 
VE* 

Upper 
bound 
VE* 

Lower 
bound 
VE* 

Baseline 
VE* 

Upper 
bound 
VE* 

Lower 
bound 
VE* 

Baseline 
VE* 

Upper 
bound 
VE* 

Total expected deaths from 
cases without vaccination 

50 50 50 50 50 50 50 50 50 50 50 50 

Total deaths averted 27 46 63 28 47 63 29 47 63 30 48 46 

NNV 22337 13111 9573 21540 12832 9573 20797 12832 9573 20104 12565 13111 

* Vaccine effectiveness used can be found in Table 1 
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