Supplementary data

Detailed methods of costings 

Administrative costs.   Influenza and pneumococcal vaccine are delivered primarily by general practitioners (GPs) who provide ambulatory care for a defined list of patients.  We conducted case studies using interviews and observation to collect information on direct variable, fixed and overhead costs in nine research general practices in the UK Medical Research Council General Practice Research Framework (MRC GPRF) in 1999 and 2000 with different mixes of inputs-staff time, space, consumables and their costs. The costs of vaccination were separated as far as possible from costs of other services.  Modes of vaccine delivery were compared and judgements made about the most efficient mode.  Time costs were collected for staff ordering, planning, communicating with patients, vaccinating and recording; and costs of mailing patients.  Costs of space and maintenance of the premises used for the duration of the vaccination sessions, capital costs of maintaining a cold chain, consulting room space and consumables were included.  
Costs savings 

Costs of illness from non-bacteraemic pneumonia. 

These were obtained from patients aged over 64 years with community acquired pneumonia identified through the nine MRC GPRF research practices that had fully computerised notes to ensure full ascertainment QUOTE "1" 
1
.  A clinical diagnosis of a lower respiratory tract infection with new focal signs requiring antibiotics was used.  Pneumonias due to viral or other known bacterial causes were excluded. Presence of chronic medical conditions, use of health services and results of any laboratory tests or x-rays were noted.  A postal questionnaire survey of 122 patients with community acquired pneumonia (CAP) was conducted to ascertain use of transport (as direct costs to patients and carers) and duration of their recent illness, any underlying illnesses, and any assistance given by friends or family (as indirect costs assuming the opportunity costs were the costs of leisure and work time lost by patients and carers).

Costs of illness with bacteraemic pneumococcal disease.   Data were obtained  on mean length of stay and use of intensive care from routine Hospital Episode Statistics (HES) data QUOTE "2" 
2
  from 1995-2000,  for any  pneumococcal disease related diagnoses that occurred in any diagnostic field.   Additional information was collected from cases who were part of a case-control study of invasive pneumococcal disease (IPD) in south-western England in 1999-2001.  Cases, defined as an acute illness with  isolation of S.Pneumoniae from a normally sterile site, were identified through the enhanced surveillance system of bacteraemia  QUOTE "3" 
3
.  Indirect costs of bacteraemic pneumococcal disease were obtained from a survey using a questionnaire similar to that sent to patients with community acquired pneumonia.  

Detailed results of costings 

Vaccine programme costs  Individual cost components are given in table (i). 
Cost savings were assumed from the costs of preventing pneumonia and bacteraemic disease.

Incidence of community acquired pneumonia in our study was 3.23 per 1000 aged 65 or older, similar to other published rates QUOTE "4" 
4
.  The response rate was 72%.  60% had one or more underlying illness, as expected  QUOTE "5" 
5
.  38% were admitted to hospital, similar to the experience of Finnish 65 year olds or older with radiologically confirmed pneumonia QUOTE "6" 
6
.  Mean length of stay was 10.6 days, similar to that seen for pneumonia (organism unspecified) in HES data. 

Indirect costs to the patient represented 20% of the costs for hospitalised pneumonia patients and nearly 80% for those not hospitalised (table (ii)).   The greatest uncertainty was carer time required (e.g. mean number of days carers had to take time off or cancel arrangements was 10.8 ( geometric mean with 95% CI of 6.6-17.8)). 

Parameters and cost vectors to estimate the costs of illness from pneumococcal bacteraemia are given in table (iii).   In the case-control study of IPD, 62% of 97 patients alive at discharge responded.  58% had underlying illnesses.  Indirect costs were 17% of the costs of illness with bacteraemia with use of intensive care another 13.5% of the total costs.   Again carer time was the most uncertain estimate.  The mean number of days the carer had to cancel arrangements or take time off was 5 days (geometric mean, with 95% CI of 2 -15 days), while the mean number of days the patient was in bed at home or at home but unable to carry out normal activities was 13 days (geometric mean, with 95% CI of 8.9-19.1 days).   

Table  (i): Cost components of vaccine programme (derived from the practices with the highest throughput)
	

	 Item
	first year 
	subsequent years

	 
	in £
	%
	in £
	%

	vaccine delivery
	 
	 
	
	

	Administration costs per vaccine
	1.91
	21%
	1.91
	23%

	Vaccine (with bulk purchase discount)  QUOTE "7" 
7

	4.79
	53%
	4.79
	60%

	central costsa
	 
	 
	 
	

	Yearly central costs per vaccine
	1.2
	13%
	1.2
	15%

	Start up costs first year per vaccine
	1.1
	12%
	 
	0%

	adverse reactions polysaccharide vaccine onlyb
	 
	 
	 
	

	Cost adverse reaction 1st dose per vaccine
	0.10
	1%
	0.10
	1%

	Cost adverse reaction 2nd dose per vaccine
	0.20
	2%
	0.20
	2%

	Total cost per vaccine
	9.30
	100%
	8.20
	100%


Legend for table (ii)
ayear 1 advertising costs 2.5 million, start-up costs =£5 million.  Subsequent years advertising £1.7 million, central management and surveillance £5 million/yr 

 bcost of 1 day limited arm movement assumed to be 10% of the cost of a day of leisure time=£1.88 QUOTE "8" 
8
; 

GP visit for adverse reaction= £14 QUOTE "9" 
9

Table (ii): Costs of illness with non-bacteraemic community acquired pneumonia at 1998/99 prices

	Items and sources of unit costs 
	Main unit costs 
	All cases
	Hospitalised
	Not hospitalised

	 
	 
	N=88
	 
	 
	n=34
	 
	 
	N=42
	 
	 

	 
	in £ in 1998/99
	Arithmetic mean no
	Cost
	%  
	Arithmetic mean no
	Cost
	%
	Arithmetic mean no
	Cost
	% 

	Costs to GP or social services
	
	
	
	
	
	
	
	
	
	

	GP surgery visits QUOTE "9" 
9

	18.00
	1.95
	35.17
	
	1.48
	26.73
	
	2.26
	40.71
	

	GP home visits QUOTE "9" 
9

	54.00
	0.82
	44.07
	
	1.06
	57.27
	
	0.69
	37.29
	

	Phone calls to GP QUOTE "9" 
9

	21.00
	0.32
	6.76
	
	0.42
	8.91
	
	0.21
	4.50
	

	Costs lab tests and xrays QUOTE "10" 
10

	
	
	8.31
	
	
	5.76
	
	
	8.40
	

	Costs of drugs prescribed QUOTE "11" 
11

	
	
	3.67
	
	
	3.12
	
	
	4.54
	

	Total costs to GP/social services
	
	
	97.98
	5
	
	101.80
	2
	
	95.45
	16

	Hospital costs
	
	
	
	
	
	
	
	
	
	

	Per day in thoracic medicine ward of hospital (incl all drugs tests etc)  QUOTE "9" 
9

	217.00
	5.58
	1209.85
	
	14.03
	3045.48
	
	0.00
	0.00
	

	Visits to Outpatient clinic QUOTE "9" 
9

	78.00
	0.30
	23.49
	
	0.50
	39.00
	
	0.21
	16.71
	

	A& E visits QUOTE "9" 
9

	37.00
	0.23
	8.33
	
	0.52
	19.06
	
	0.03
	0.95
	

	Transportation to and from hospital QUOTE "9" 
9

	
	
	66.67
	
	
	177.00
	
	
	12.67
	

	Total costs to Hospital
	
	
	1308.34
	66
	
	3280.54
	79
	
	30.33
	5

	Direct (personal costs) to patients and carers
	 
	
	
	
	
	
	
	
	
	

	Transportation costsa
	
	
	4.25
	
	
	5.37
	
	
	3.42
	

	Indirect costs to patients and carers per day
	
	
	
	
	
	
	
	
	
	

	Patient in hospitalb 
	18.85
	5.58
	105.10
	
	14.03
	264.55
	
	0.00
	0.00
	

	Patient at home in bedc 
	88.45
	1.56
	137.98
	
	1.41
	124.71
	
	1.50
	132.68
	

	 Not normal activities, carer took time off workc 
	88.45
	1.14
	100.83
	
	1.27
	112.33
	
	1.59
	140.64
	

	not normal activities no carerb
	18.85
	8.96
	168.83
	
	9.15
	172.43
	
	8.32
	156.87
	

	not in normal activities, carer changed routine onlyb
	37.70
	1.21
	45.62
	
	2.55
	96.14
	
	1.13
	42.47
	

	Total costs to patient/carer
	
	
	562.61
	29
	
	775.54
	19
	
	476.07
	79

	Total
	 
	 
	1968.93
	100
	 
	4157.87
	100
	 
	601.84
	100


Legend for table (ii): a Costs if private car from Automobile Association. Minimum cost of a bus journey  if unaccompanied.  

b Days patients were in hospital, or at home not able to do normal activities, or time of carer who changed their routine to help the patient during their illness, were considered opportunity costs as leisure time forgone=average income of retired people in 1998/9 (£18.85 per day)  QUOTE "8" 
8
.
cIf patient not able to do normal activities at home and carer had to cancel arrangements or take time off work or if patient ill in bed at home,  whether or not a carer was present, it was assumed the opportunity cost would be that of leisure time lost to the patient plus household production time lost. Household production wage of care assistant, at 8hrs at normal rates, 4 at overtime rate, was £69.60/day  QUOTE "12" 
12
  
Table  (iii): Unit costs and parameters used for the cost of illness with pneumococcal bacteraemia

	Parameter
	Unit cost
	Value
	Cost per patient
	Estimates used in sensitivity analyses
	Source

	Hospital costs  
	
	
	
	
	

	Mean length stay bacteraemia (days)
	282.9 QUOTE "13" 
13
a
	15.5
	4385
	
	PHLS SW Regionb 

	Mean no of OPD appointments in first 6/12 of discharge 
	96.6 QUOTE "9" 
9

	1.29
	125
	
	PHLS SW Regionb 

	Proportion going to ITU 
	
	0.05
	
	0.1 prop ITU
	 QUOTE "13;14" 
13;14

 QUOTE ""  ADDIN REFMAN ÿ\11\05‘\19\01\00\00\00\00\01\00\00+c:\5Cprogram files\5Creference manager 9\5Cpunam5\03\00\042993KBritish Thoracic Society and Public Health Laboratory Service 1987 2993 /id\00K\00 
 ,PHLS SW 
Regionbc

	Mean no days in ITU 
	1193 QUOTE "15" 
15
d
	14.9
	889
	9.18 days
	HES data, PHLS SW 
Regionbc

	Mean GP costs before and after admission
	
	
	102
	
	Pneumonia costs study

	
	
	
	
	
	

	Total hospital costs per patient with bacteraemia (£)
	
	
	5500
	
	

	
	
	
	
	
	

	Indirect costs to patient and carere  
	
	
	
	
	

	Mean no days in bed at home
	88.45
	5.33
	471
	
	PHLS S W regiona

	Mean no days not in bed at home and carer had to cancel planned arrangements or time off work
	88.45
	1.05
	93
	
	

	Mean no days not in bed at home, carer changed routine only
	37.70
	4.70
	177
	
	

	Mean no days at home not in bed no carer
	18.85
	3.45
	65
	
	

	
	
	
	
	
	

	Total indirect costs per patient with bacteraemia (£)
	
	
	1099
	
	

	
	
	
	
	
	

	Total costs of illness per patient with bacteraemia (£)f
	
	
	6599
	3331 to 8586
	 


Legend for table (iii)

aThoracic medicine hospital bed QUOTE "9" 
9
.  Lower bound mean cost of geriatric hospital bed (£158), inflated by 15% for capital costs QUOTE "16" 
16
, as not included.


bResearch study PHLS South West  Region 

cFor estimates used in sensitivity analyses


dCosts includes capital costs

e Days patients were in hospital or at home not able to do normal activities or time of carer who changed their routine to help the patient during their illness were considered opportunity costs as leisure time forgone=average income of retired people in 1998/9 (£18.85 per day)  QUOTE "8" 
8
.  If patient not able to do normal activities at home and carer had to cancel arrangements, or take time off work, or if patient ill in bed at home, whether or not a carer was present, it was assumed the opportunity cost would be that of leisure time lost to the patient plus household production time lost. Household production wage of care assistant at 8hrs at normal rates, 4 at overtime rate was £69.60/day  QUOTE "12" 
12

fLower bound based on halving indirect costs, lower bounds average length of stay intensive care and cost of bed.  Upper bound based on twice the indirect costs and 10% admitted to intensive care. 
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