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Supplementary Table S1. Search strategy to identify cost utility analyses of pneumococcal vaccines
Database searched: Ovid Medical Literature Analysis and Retrieval System Online (MEDLINE), MEDLINE Daily, MEDLINE In-Data-Review & Other Non-Index Citations, and MEDLINE In-Process
Search date: June 11, 2024
	#
	Search Terms
	Counts

	Disease terms
	 

	1
	i. (strep* pneumo*).ab,ti or (S pneumo*).ab,ti or (pneumococc*).ab,ti or (PCV).ab,ti; OR
ii. (inpatient pneumonia or hospitalized pneumonia or outpatient pneumonia or nonhospitalized pneumonia or all-cause pneumonia or clinical pneumonia or community-acquired pneumonia or NBPP).ab,ti; OR
iii. (bacteremia or bacteraemia).ab,ti; OR
iv. (otitis media or AOM).ab,ti; OR
v. (meningitis).ab,ti; OR
vi. (hearing loss AND sequela*).ab,ti or (auditory AND sequela*).ab,ti or (neurological AND sequela*).ab,ti
	178,998

	Cost terms
	 

	2
	1 and 
i. (cost* or economic burden).ab,ti; OR
ii. (productivity or absen* or sick leave or sick day*).ab,ti
	10,967

	Filters
	 

	3
	2 not (Animals/ not Humans/) not ((comment or editorial or practice-guideline or letter or conference or abstract).pt. or (case study or case report).tw.)
	9,291

	4
	limit 3 to English language
	8,871

	5
	limit 4 to yr="2010-Current"
	5,138

	6
	remove duplicates from 5
	5,121


Abbreviations: AOM: acute otitis media; NBPP: non-bacteremic pneumococcal pneumonia; PCV: pneumococcal conjugate vaccine.
Note: This literature search identified cost studies of pneumococcal disease and post-meningitis sequelae and cost-effectiveness and budget impact analyses of pneumococcal vaccines. 

Supplementary Table S2. Search strategy to identify original research studies on health utilities of pneumococcal disease and post-meningitis sequelae
Database searched: Ovid Medical Literature Analysis and Retrieval System Online (MEDLINE), MEDLINE Daily, MEDLINE In-Data-Review & Other Non-Index Citations, and MEDLINE In-Process
Search date: June 11, 2024
	#
	Search Terms
	Counts

	Disease terms
	 

	1
	i. (strep* pneumo*).ab,ti or (S pneumo*).ab,ti or (pneumococc*).ab,ti or (PCV).ab,ti; OR
ii. (inpatient pneumonia or hospitalized pneumonia or outpatient pneumonia or nonhospitalized pneumonia or all-cause pneumonia or clinical pneumonia or community-acquired pneumonia or NBPP).ab,ti; OR
iii. (bacteremia or bacteraemia).ab,ti; OR
iv. (otitis media or AOM).ab,ti; OR
v. (meningitis).ab,ti; OR
vi. (hearing loss AND sequela*).ab,ti or (auditory AND sequela*).ab,ti or (neurological AND sequela*).ab,ti
	178,998

	Utility terms
	 

	2
	1 and 
i. (utilit* or Utilit* or quality adjusted life or QALY* or QALE* or QALD* or QoL or HRQoL or quality of life or quality-of-life).ab,ti; OR
ii. (EQ-5D or SF-6D, or SF-12 or SF-36 or HUI or time trade off or TTO or standard gamble).ab,ti
	3,205

	Filters
	 

	3
	2 not (Animals/ not Humans/) not ((comment or editorial or practice-guideline or letter or conference or abstract).pt. or (case study or case report).tw.)
	2,905

	4
	limit 3 to English language
	2,774

	5
	limit 4 to yr="2019-Current"
	1,035

	6
	remove duplicates from 5
	1,027


Abbreviations: AOM: acute otitis media; EQ-5D: EuroQol 5-Dimension; HRQoL: health-related quality of life; HUI: Health Utilities Index; NBPP: non-bacteremic pneumococcal pneumonia; PCV: pneumococcal conjugate vaccine; QALD: quality-adjusted life day; QALE: quality-adjusted life expectancy; QALY: quality-adjusted life year; QoL: quality of life; SF-6D: Short Form 6-Dimension; SF-12: Short Form 12-Item Health Survey; SF-36: Short Form 36-Item Health Survey; TTO: time trade-off.
Note: This literature search identified the recently published literature reviews and original research studies on health utility of pneumococcal disease and post-meningitis sequelae. The current review included original research studies identified in the literature search or referenced in the previously published literature reviews.  

Supplementary Table S3. Formulae for the calculation of missing standard deviation
	Measure of variability
	SD calculation formula

	95% CI
	

	IQR
	 


Abbreviations: CI: confidence interval; IQR: interquartile range; Q1: first quartile; Q3: third quartile; SD: standard deviation.

Supplementary Table S4. Conversion of utility measures into QALY decrement1
	Measure provided in the retained study
	Mean of QALY decrement per episode2
	SD of QALY decrement per episode

	QALY per year3
	
	

	HSUV4
	
	


	Disutility5
	
	


Abbreviations: DOI: duration of illness (years); HSUV: health state utility value; QALY: quality-adjusted life year; SD: standard deviation.
Notes:
[1] Assuming one disease episode per year.
[2] Total reduction in QALY caused by the disease episode, compared with baseline health (perfect health in this study).
[3] The number of QALYs accrued over one year, calculated as the time-weighted average of HSUVs experienced during that year. 
[4] Quality of life in a health state, usually with a scale from 0 (death) to 1 (perfect health).
[5] Reduction in utility associated with a disease from baseline utility (perfect health in this study).


Supplementary Table S5. Meta-analyses of QALY decrements for pneumococcal disease states in children
	Author
	Year
	Country
	Surveyed populations
	Age (years)
	Method to generate utilities
	QALY decrements 
[95% CI] 
	Weights1
	Leave-one-out sensitivity range

	Meningitis (per episode)
	

	Kramer MS [1]
	1994
	Canada
	Parents of well children (N=100)
Parents of febrile children (N=61) 
HCPs (N=56)
	0-2
	VAS
	0.016 (0.015, 0.018)
	25.1%
	

	Bennett JE [2]
	2000
	US
	Parents (N=94)
	0-5
	SG
	0.023 (0.007, 0.039)
	9.8%
	

	IOM [3]
	2000
	US
	HCPs (N=14)
	0-17
	HUI-2
	0.021 (0.008, 0.034)
	12.8%
	

	Petrou S [4]
	2009
	UK
	Parents (N=44)
	5-18
	HUI-3
	0.024 (0.015, 0.033)
	16.6%
	

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	EQ-5D-3L
	0.030 (0.023, 0.038)
	19.2%
	

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=19)
Patients (N=7)
	5-18
	EQ-5D-3L
	0.027 (0.017, 0.036)
	16.5%
	

	 
	 
	 
	 
	 
	 
	 
	 
	

	
	
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	Pooled estimate1
	0.023 (0.017, 0.030)
	100.0%
	[0.021-0.027]

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 76%, p < 0.01*
	[0%-81%]

	Bacteremia/sepsis (per episode)
	

	Bennett JE [2]
	2000
	US
	Parents (N=94)
	0-5
	SG
	0.008 (0.002, 0.014)
	24.1%
	

	IOM3 [3]
	2000
	US
	HCPs (N=14)
	0-17
	HUI-2
	0.005 (0.000, 0.012)
	22.9%
	

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	EQ-5D-3L
	0.020 (0.015, 0.025)
	25.9%
	

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=16)
Patients (N=9)
	5-18
	EQ-5D-3L
	0.007 (0.003, 0.011)
	27.1%
	

	 
	 
	 
	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	Pooled estimate1
	0.010 (0.003, 0.017)
	100.0%
	[0.001-0.012]

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 86%, p < 0.01*
	[0%-90%]

	Inpatient pneumonia (per episode)
	

	IOM3 [3]
	2000
	US
	HCPs (N=14)
	0-17
	HUI-2
	0.007 (0.000, 0.019)
	40.5%
	

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	EQ-5D-3L
	0.019 (0.012, 0.026)
	59.5%
	

	 
	 
	 
	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	Pooled estimate1
	0.014 (0.002, 0.026)
	100.0%
	-

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 64%, p = 0.10
	

	Outpatient pneumonia (per episode)
	

	IOM3 [3]
	2000
	US
	HCPs (N=14)
	0-17
	HUI-2
	0.005 (0.000, 0.027)
	10.4%
	

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	EQ-5D-3L
	0.010 (0.003, 0.018)
	89.6%
	

	 
	 
	 
	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	Pooled estimate1
	0.010 (0.002, 0.017)
	100.0%
	-

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 0%, p = 0.66
	

	Unspecified pneumonia (per episode)
	

	Kramer MS [1]
	1994
	Canada
	Parents of well children (N=100)
Parents of febrile children (N=61) 
HCPs (N=56)
	0-2
	VAS
	0.007 (0.004, 0.010)
	64.6%
	

	Stouthard ME3 [7]
	1997
	Netherlands
	HCPs (N=38)
	0-17
	PTO
	0.003 (0.000, 0.015)
	13.7%
	

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=24)
Patients (N=8)
	5-18
	EQ-5D-3L
	0.014 (0.005, 0.024)
	21.7%
	

	 
	 
	 
	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	Pooled estimate1
	0.008 (0.003, 0.013)
	100.0%
	[0.007-0.009]

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 30%, p = 0.24
	[0%-56%]

	AOM/simple AOM (per episode)
	

	Oh PI¹ [8]
	1996
	Canada
	HCPs (N=10)
	2-5
	VAS
	0.002 (0.000, 0.011)
	4.3%
	

	IOM¹ [2]
	2000
	US
	HCPs (N=14)
	0-5
	HUI-2
	0.003 (0.000, 0.011)
	4.6%
	

	Carroll AE¹ [9]
	2009
	US
	Parents (N=255)
	0-18
	TTO
	0.000 (0.000, 0.002)
	30.5%
	

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-18
	EQ-5D-3L
	0.005 (0.002, 0.008)
	20.9%
	

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=18)
Patients (N=7)
	5-18
	EQ-5D-3L
	0.004 (0.000, 0.008)
	15.1%
	

	Crawford B [10]
	2017
	Malaysia
	Parents (N=110)
	0-5
	VAS
	0.004 (0.001, 0.006)
	24.7%
	

	 
	 
	 
	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	Pooled estimate1
	0.003 (0.001, 0.005)
	100.0%
	[0.002-0.004]

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 43%, p = 0.12
	[0%-54%]

	Recurrent/complex AOM (per episode)
	

	Brouwer CN [11]
	2005
	Netherlands
	Parents (N=383)
	0-7
	VAS
	0.005 (0.004, 0.006)
	46.9%
	

	Heidemann CH [12]
	2013
	Denmark
	Parents (N=226)
	0-6
	VAS
	0.006 (0.005, 0.008)
	35.2%
	

	Kujala T [13]
	2014
	Finland
	Parents (N=123)
	0-2
	VAS
	0.005 (0.003, 0.007)
	17.9%
	

	 
	 
	 
	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	Pooled estimate1
	0.005 (0.005, 0.006)
	100.0%
	[0.005-0.006]

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 0%, p = 0.53
	[0%-12%]

	Recurrent/complex AOM (per year)
	

	Brouwer CN [11]
	2005
	Netherlands
	Parents (N=383)
	0-7
	VAS
	0.020 (0.015, 0.026)
	46.9%
	

	Heidemann CH [12]
	2013
	Denmark
	Parents (N=226)
	0-6
	VAS
	0.025 (0.018, 0.031)
	35.2%
	

	Kujala T [13]
	2014
	Finland
	Parents (N=123)
	0-2
	VAS
	0.020 (0.011, 0.029)
	17.9%
	

	 
	 
	 
	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	Pooled estimate1
	0.022 (0.018, 0.026)
	100.0%
	[0.020-0.023]

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 0%, p = 0.53
	[0%-12%]

	Abbreviations: CI: confidence interval; EQ-5D: EuroQoL 5-Dimension; HCP: health care professionals; HUI: Health Utilities Index; IOM: Institute of Medicine; PTO: person trade-off; QALY: quality-adjusted life year; SG: standard gamble; TTO: time trade-off; UK: United Kingdom; US: United States; VAS: visual analog scale.
	

	Notes:
	 
	 
	 
	 
	 
	 
	 
	

	[1] Random-effects meta-analyses were conducted using the DerSimonian and Laird method to calculate the weights, pooled estimates, and 95% CIs.
	

	[2] Heterogeneity across data sources was measured using the I2 statistic, which represents the proportion of the variability attributable to between-study heterogeneity.
	

	[3] The lower bound of the 95% CI for QALY decrements was truncated at 0.
	








Supplementary Table S6. Meta-analyses of health state utility value for post-meningitis sequelae in children
	Author
	Year
	Country
	Surveyed populations
	Age (years)
	Method to generate HSUVs
	HSUV [95% CI] 
	Weights1
	Leave-one-out sensitivity range

	Hearing loss
	

	Kramer MS [1]
	1994
	Canada
	HCPs (N=434)
	0-2
	VAS
	0.469 (0.455, 0.483)
	10.1%
	

	Stouthard ME [7]
	1997
	Netherlands
	HCPs (N=76)
	0-17
	PTO
	0.830 (0.731, 0.929)
	9.6%
	

	Bennett JE [2]
	2000
	US
	Patients (N=94)
	0-5
	SG
	0.861 (0.817, 0.906)
	10.0%
	

	Cheng AK2 [14]
	2000
	US
	Parents (N=156)
	0-18
	VAS
	0.725 (0.703, 0.747)
	10.1%
	

	Oostenbrink R [15]
	2002
	Netherlands
	HCPs (N=56)
	0-18
	EQ-5D-3L
	0.860 (0.838, 0.882)
	10.1%
	

	Barton GR [16]
	2006
	UK
	Caregivers (N=1676)
	0-17
	HUI-3
	0.550 (0.545, 0.556)
	10.1%
	

	Carroll AE [9]
	2009
	US
	Patients (N=1397)
	0-18
	TTO
	0.900 (0.894, 0.906)
	10.1%
	

	Petrou S [4]
	2009
	UK
	Patients (N=104)
	5-18
	HUI-3
	0.420 (0.361, 0.479)
	9.9%
	

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	EQ-5D-3L
	0.727 (0.687, 0.767)
	10.0%
	

	Kulpeng W [6]
	2013
	Thailand
	Patients (N=22)
Patients (N=15)
	5-18
	EQ-5D-3L
	0.672 (0.639, 0.706)
	10.0%
	

	 
	 
	 
	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	Pooled estimate1
	0.701 (0.563, 0.839)
	100.0%
	[0.678-0.732]

	 
	 
	 
	 
	 
	Heterogeneity3
	I² = 100%, p = 0
	[99%-100%]

	Neurological deficits
	

	Kramer MS [1]
	1994
	Canada
	Parents of well children (N=100)
Parents of febrile children (N=61) 
HCPs (N=56)
	0-2
	VAS
	0.231 (0.217, 0.245)
	10.2%
	

	Stouthard ME [7]
	1997
	Netherlands
	HCPs (N=152)
	0-17
	PTO
	0.677 (0.634, 0.721)
	10.1%
	

	Gold MR [17]
	1998
	US
	Patients/Parents (N=183)
	0-17
	HALex
	0.420 (0.391, 0.449)
	10.2%
	

	Bennett JE [2]
	2000
	US
	Patients (N=188)
	0-5
	SG
	0.565 (0.531, 0.598)
	10.2%
	

	IOM [3]
	2000
	US
	HCPs (N=14)
	0-17
	HUI-2
	0.600 (0.364, 0.836)
	8.4%
	

	Oostenbrink R [15]
	2002
	Netherlands
	HCPs (N=140)
	0-18
	EQ-5D-3L
	0.488 (0.477, 0.499)
	10.2%
	

	Carroll AE [9]
	2009
	US
	Patients (N=3853)
	0-18
	TTO
	0.747 (0.744, 0.749)
	10.2%
	

	Petrou S [4]
	2009
	UK
	Patients (N=351)
	5-18
	HUI-3
	0.250 (0.229, 0.272)
	10.2%
	

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	EQ-5D-3L
	0.508 (0.469, 0.547)
	10.1%
	

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=73)
	5-18
	EQ-5D-3L
	0.388 (0.362, 0.414)
	10.2%
	

	 
	 
	 
	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	Pooled estimate1
	0.485 (0.322, 0.649)
	100.0%
	[0.451-0.514]

	 
	 
	 
	 
	 
	Heterogeneity3
	I² = 100%, p = 0
	[99%-100%]

	Unspecified PMS
	

	Koomen I [18]
	2003
	Netherlands
	Parents (N=680)
	2-15
	HUI-2
	0.920 (0.912, 0.928)
	34.9%
	

	Legood R [19]
	2009
	UK
	Patients/Parents (N=69)
	5-17
	HUI-3
	0.774 (0.711, 0.837)
	31.6%
	

	Al-Janabi H [20]
	2016
	UK
	Patients (N=816)
	0-17
	EQ-5D-5L
	0.780 (0.740, 0.820)
	33.5%
	

	 
	 
	 
	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	Pooled estimate1
	0.827 (0.713, 0.941)
	100.0%
	[0.778-0.851]

	 
	 
	 
	 
	 
	Heterogeneity3
	I² = 97%, p < 0.01*
	[0%-98%]

	
	Abbreviations: CI: confidence interval; EQ-5D: EuroQoL 5-Dimension; HALex: Health and Activity Limitations Index; HCP: health care professional; HSUV: health state utility value; HUI: Health Utilities Index; IOM: Institute of Medicine; PMS: post-meningitis sequelae; PTO: person trade-off; SG: standard gamble; TTO: time trade-off; UK: United Kingdom; US: United States; VAS: visual analog scale.

	Notes:
	 
	 
	 
	 
	 
	 
	
	 

	
	[1] Random-effects meta-analyses were conducted using the DerSimonian and Laird method to calculate the weights, pooled estimates, and 95% CIs.

	
	[2] For this study, VAS was prioritized over SG because VAS was used in the entire study population while SG was used in a subset of the study population. 

	
	[3] Heterogeneity across data sources was measured using the I2 statistic, which represents the proportion of the variability attributable to between-study heterogeneity.










Supplementary Table S7. Meta-analyses of QALY decrements for pneumococcal disease states in adults
	Author
	Year
	Country
	Surveyed populations
	Age (years)
	Method to generate utilities
	QALY decrements 
[95% CI] 
	Weights1
	Leave-one-out sensitivity range

	Meningitis (per episode)
	

	IOM [3]
	2000
	US
	HCPs (N=14)
	18-100
	HUI-2
	0.021 (0.008, 0.034)
	34.7%
	

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	18-100
	EQ-5D-3L
	0.030 (0.023, 0.038)
	65.3%
	

	 
	 
	 
	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	Pooled estimate1
	0.027 (0.018, 0.036)
	100.0%
	-

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 40%, p = 0.20
	

	Bacteremia/sepsis (per episode)
	

	IOM3 [3]
	2000
	US
	HCPs (N=14)
	18-100
	HUI-2
	0.005 (0.000, 0.012)
	48.6%
	

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	18-100
	EQ-5D-3L
	0.020 (0.015, 0.025)
	51.4%
	

	 
	 
	 
	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	Pooled estimate1
	0.013 (0.000, 0.027)
	100.0%
	-

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 92%, p < 0.01*
	

	Inpatient pneumonia (per episode)
	

	Coley CM [21]
	1996
	US
	Patients (N=795)
	≥18
	SG
	0.007 (0.006, 0.009)
	17.6%
	

	IOM3 [3]
	2000
	US
	HCPs (N=14)
	18-100
	HUI-2
	0.007 (0.000, 0.019)
	11.1%
	

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	18-100
	EQ-5D-3L
	0.019 (0.012, 0.026)
	14.9%
	

	Mangen MJ4 [22]
	2015
	Netherlands
	Patients (N=312)
	≥65
	EQ-5D-3L
	0.071 (0.032, 0.110)
	2.7%
	

	Mangen MJ [23]
	2017
	Netherlands
	Patients (N=562)
	≥65
	EQ-5D-3L
	0.021 (0.019, 0.024)
	17.3%
	

	Zornić N [24]
	2018
	Serbia
	Patients (N=130)
	≥18
	EQ-5D-5L
	0.010 (0.004, 0.016)
	15.7%
	

	Clausen LN3 [25]
	2019
	Denmark
	Patients (N=10)
	≥18
	VAS
	0.013 (0.000, 0.033)
	7.3%
	

	Lloyd MA [26]
	2019
	Australia
	Patients (N=44)
	≥18
	EQ-5D-5L
	0.012 (0.003, 0.022)
	13.4%
	

	 
	 
	 
	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	Pooled estimate1
	0.015 (0.008, 0.021)
	100.0%
	[0.012-0.016]

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 93%, p < 0.01*
	[72%-94%]

	Outpatient pneumonia (per episode)
	

	Fryback DG3,5 [27]
	1993
	US
	Patients (N=46)
	45-100
	TTO
	0.008 (0.000, 0.018)
	1.2%
	

	Coley CM [21]
	1996
	US
	Patients (N=318)
	≥18
	SG
	0.006 (0.004, 0.008)
	13.7%
	

	IOM3 [3]
	2000
	US
	HCPs (N=14)
	18-100
	HUI-2
	0.005 (0.000, 0.027)
	0.3%
	

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	18-100
	EQ-5D-3L
	0.010 (0.003, 0.018)
	2.1%
	

	Oppong R [28]
	2013a
	Sweden and Norway
	Patients (N=370)
	≥18
	EQ-5D-3L
	0.009 (0.005, 0.012)
	8.0%
	

	Oppong R [29]
	2013b
	Wales
	Patients (N=181)
	≥18
	EQ-5D-3L
	0.009 (0.004, 0.014)
	4.3%
	

	Oppong R [29]
	2013b
	England
	Patients (N=168)
	≥18
	EQ-5D-3L
	0.007 (0.002, 0.013)
	4.0%
	

	Oppong R [29]
	2013b
	Netherlands
	Patients (N=195)
	≥18
	EQ-5D-3L
	0.006 (0.001, 0.011)
	4.5%
	

	Oppong R [29]
	2013b
	Spain
	Patients (N=348)
	≥18
	EQ-5D-3L
	0.007 (0.004, 0.011)
	7.4%
	

	Oppong R [29]
	2013b
	Belgium
	Patients (N=164)
	≥18
	EQ-5D-3L
	0.008 (0.003, 0.013)
	4.0%
	

	Oppong R [29]
	2013b
	Finland
	Patients (N=90)
	≥18
	EQ-5D-3L
	0.009 (0.002, 0.016)
	2.5%
	

	Oppong R3 [29]
	2013b
	Germany
	Patients (N=181)
	≥18
	EQ-5D-3L
	0.005 (0.000, 0.010)
	4.0%
	

	Flamaing J [30]
	2015
	Belgium
	Patients (N=26)
	≥18
	EQ-5D-3L
	0.018 (0.005, 0.030)
	0.8%
	

	Mangen MJ4 [23]
	2015
	Netherlands
	Patients (N=275)
	≥18
	EQ-5D-3L
	0.004 (0.004, 0.005)
	24.0%
	

	Oppong R [31]
	2016
	Europe
	Patients (N=2060)
	≥18
	EQ-5D-3L
	0.007 (0.005, 0.008)
	19.4%
	

	 
	 
	 
	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	Pooled estimate1
	0.007 (0.005, 0.008)
	100.0%
	[0.006-0.007]

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 31%, p = 0.12
	[22%-36%]

	Unspecified pneumonia (per episode)
	

	Stouthard ME3 [7]
	1997
	Netherlands
	HCPs (N=38)
	18-100
	PTO
	0.003 (0.000, 0.015)
	29.2%
	

	Glick HA [32]
	2021
	Japan
	Patients (N=405)
	≥18
	EQ-5D-5L
	0.012 (0.009, 0.015)
	70.8%
	

	 
	 
	 
	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	Pooled estimate1
	0.009 (0.001, 0.018)
	100.0%
	-

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 52%, p = 0.15
	

	
	Abbreviations: CI: confidence interval; EQ-5D: EuroQoL 5-Dimension; HCP: health care professional; HUI: Health Utilities Index; IOM: Institute of Medicine; PTO: person trade-off; QALY: quality-adjusted life year; SG: standard gamble; TTO: time trade-off; US: United States; VAS: visual analog scale.

	Notes:
	 
	 
	 
	 
	 
	
	 
	 

	
	[1] Random-effects meta-analyses were conducted using the DerSimonian and Laird method to calculate the weights, pooled estimates, and 95% CIs.

	
	[2] Heterogeneity across data sources was measured using the I2 statistic, which represents the proportion of the variability attributable to between-study heterogeneity.

	
	[3] The lower bound of the 95% CI for QALY decrements was truncated at 0.

	
	[4] This study provided the estimates or formula to calculate QALY decrements.

	
	[5] For this study, TTO (direct method) was prioritized over QWB (indirect method) because TTO is the more commonly used of the two methods.




Supplementary Table S8. Meta-analyses of health state utility value for post-meningitis sequelae in adults
	Author
	Year
	Country
	Surveyed populations
	Age (years)
	Method to generate HSUVs
	HSUV [95% CI] 
	Weights1
	Leave-one-out sensitivity range

	Hearing loss
	

	Stouthard ME [7]
	1997
	Netherlands
	HCPs (N=76)
	18-100
	PTO
	0.830 (0.731, 0.929)
	11.6%
	

	Cheng AK [33]
	1999
	US, UK, France
	Patients (N=1130)
	≥18
	HUI, VAS and QWB
	0.670 (0.661, 0.679)
	15.4%
	

	Krabbe PF [34]
	2000
	Netherlands
	Patients (N=90)
	≥18
	HUI-2
	0.685 (0.667, 0.703)
	15.2%
	

	Erickson LJ3 [35]
	2001
	US
	Patients (N=1)
	18-25
	EQ-5D-3L
	0.730 (0.000, 1.803)
	0.4%
	

	UKCISG [36]
	2004
	UK
	Patients (N=933)
	≥16
	HUI-3
	0.558 (0.550, 0.566)
	15.4%
	

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	18-100
	EQ-5D-3L
	0.727 (0.687, 0.767)
	14.6%
	

	Lewis AT [37]
	2022
	Colombia/Poland
	Patients (N=20)
	≥18
	HUI-3
	0.619 (0.535, 0.702)
	12.5%
	

	Tailor BV [38]
	2022
	UK
	Patients (N=84)
	≥18
	EQ-5D-5L
	0.830 (0.798, 0.862)
	14.9%
	

	 
	 
	 
	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	Pooled estimate1
	0.700 (0.631, 0.768)
	100.0%
	[0.676-0.724]

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 99%, p < 0.01*
	[94%-99%]

	Neurological deficits
	

	Stouthard ME [7]
	1997
	Netherlands
	HCPs (N=152)
	18-100
	PTO
	0.677 (0.634, 0.721)
	22.1%
	

	Gold MR [17]
	1998
	US
	Patients/Parents (N=183)
	18-100
	HALex
	0.420 (0.391, 0.449)
	22.6%
	

	IOM [3]
	2000
	US
	HCPs (N=14)
	18-100
	HUI-2
	0.600 (0.364, 0.836)
	11.1%
	

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	18-100
	EQ-5D-3L
	0.508 (0.469, 0.547)
	22.3%
	

	Ikeda T [39]
	2017
	Japan
	Patients (N=74)
	≥65
	EQ-5D-5L
	0.600 (0.550, 0.650)
	21.9%
	

	 
	 
	 
	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	Pooled estimate1
	0.556 (0.447, 0.665)
	100.0%
	[0.517-0.595]

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 96%, p < 0.01*
	[91%-97%]

	Unspecified PMS
	

	Legood R [19]
	2009
	UK
	Patients/Parents (N=69)
	18-25
	HUI-3
	0.774 (0.711, 0.837)
	28.9%
	

	Al-Janabi H [20]
	2016
	UK
	Patients (N=816)
	18-65
	EQ-5D-5L
	0.780 (0.740, 0.820)
	71.1%
	

	 
	 
	 
	 
	 
	 
	 
	 
	

	 
	 
	 
	 
	 
	Pooled estimate1
	0.778 (0.744, 0.812)
	100.0%
	-

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 0%, p = 0.87
	


Abbreviations: CI: confidence interval; EQ-5D: EuroQoL 5-Dimension; HALex: Health and Activity Limitations Index; HCP: health care professionals; HSUV: health state utility value; HUI: Health Utilities Index; IOM: Institute of Medicine; PMS: post-meningitis sequelae; PTO: person trade-off; QWB: Quality of Well-Being Scale; UK: United Kingdom; UKCISG: UK Cochlear Implant Study Group; US: United States; VAS: visual analog scale.
Notes:	 	 	 	 	 	 
	[1] Random-effects meta-analyses were conducted using the DerSimonian and Laird method to calculate the weights, pooled estimates, and 95% CIs.


[2] Heterogeneity across data sources was measured using the I2 statistic, which represents the proportion of the variability attributable to between-study heterogeneity.
[3] The lower bound of the 95% CI for QALY decrements was truncated at 0.
Supplementary Table S9. Sensitivity meta-analyses of QALY decrements for pneumococcal disease states in children (including the study by Prosser et al. 2004)  
	Author
	Year
	Country
	Surveyed populations
	Age (years)
	Method to generate utilities
	QALY decrements 
[95% CI] 
	Weights1

	Meningitis (per episode)

	Kramer MS [1]
	1994
	Canada
	Parents of well children (N=100)
Parents of febrile children (N=61) 
HCPs (N=56)
	0-2
	VAS
	0.016 (0.015, 0.018)
	19.3%

	Bennett JE [2]
	2000
	US
	Parents (N=94)
	0-5
	SG
	0.023 (0.007, 0.039)
	13.5%

	IOM [3]
	2000
	US
	HCPs (N=14)
	0-17
	HUI-2
	0.021 (0.008, 0.034)
	15.3%

	Prosser LA3 [40]
	2004
	US
	Parents (N=101)
General population (N=109)
	0-1
	TTO
	0.639 (0.457, 0.821)
	0.4%

	Petrou S [4]
	2009
	UK
	Parents (N=44)
	5-18
	HUI-3
	0.024 (0.015, 0.033)
	16.9%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	EQ-5D-3L
	0.030 (0.023, 0.038)
	17.8%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=19)
Patients (N=7)
	5-18
	EQ-5D-3L
	0.027 (0.017, 0.036)
	16.9%

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	Pooled estimate1
	0.026 (0.015, 0.037)
	100.0%

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 90.9%, p < 0.01*

	Bacteremia/sepsis (per episode)

	Bennett JE [2]
	2000
	US
	Parents (N=94)
	0-5
	SG
	0.008 (0.002, 0.014)
	24.2%

	IOM4 [3]
	2000
	US
	HCPs (N=14)
	0-17
	HUI-2
	0.005 (0.000, 0.012)
	23.3%

	Prosser LA3 [40]
	2004
	US
	Parents (N=101)
General population (N=109)
	0-1
	TTO
	0.156 (0.053, 0.258)
	0.6%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	EQ-5D-3L
	0.020 (0.015, 0.025)
	25.6%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=16)
Patients (N=9)
	5-18
	EQ-5D-3L
	0.007 (0.003, 0.011)
	26.4%

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	Pooled estimate1
	0.011 (0.003, 0.019)
	100.0%

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 86.0%, p < 0.01*

	Inpatient pneumonia (per episode)

	IOM4 [3]
	2000
	US
	HCPs (N=14)
	0-17
	HUI-2
	0.007 (0.000, 0.019)
	44.9%

	Prosser LA3 [40]
	2004
	US
	Parents (N=101)
General population (N=109)
	0-1
	TTO
	0.435 (0.303, 0.567)
	8.9%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	EQ-5D-3L
	0.019 (0.012, 0.026)
	46.1%

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	Pooled estimate1
	0.051 (0.007, 0.095)
	100.0%

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 95.1%, p < 0.01*

	Outpatient pneumonia (per episode)

	IOM4 [3]
	2000
	US
	HCPs (N=14)
	0-17
	HUI-2
	0.005 (0.000, 0.027)
	37.3%

	Prosser LA3 [40]
	2004
	US
	Parents (N=101)
General population (N=109)
	0-1
	TTO
	0.094 (0.026, 0.162)
	9.9%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	EQ-5D-3L
	0.010 (0.003, 0.018)
	52.8%

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	Pooled estimate1,4
	0.017 (0.000, 0.040)
	100.0%

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 66.6%, p = 0.05

	AOM/simple AOM (per episode)

	Oh PI4 [8]
	1996
	Canada
	HCPs (N=10)
	2-5
	VAS
	0.002 (0.000, 0.011)
	3.8%

	IOM4 [3]
	2000
	US
	HCPs (N=14)
	0-5
	HUI-2
	0.003 (0.000, 0.011)
	4.1%

	Prosser LA3,4 [40]
	2004
	US
	Parents/caregivers (N=101) 
General population (N=109)
	0-1
	TTO
	0.006 (0.000, 0.040)
	0.3%

	Carroll AE4 [9]
	2009
	US
	Parents (N=255)
	0-18
	TTO
	0.000 (0.000, 0.002)
	32.1%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-18
	EQ-5D-3L
	0.005 (0.002, 0.008)
	20.5%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=18)
Patients (N=7)
	5-18
	EQ-5D-3L
	0.004 (0.000, 0.008)
	14.3%

	Crawford B [10]
	2017
	Malaysia
	Parents (N=110)
	0-5
	VAS
	0.004 (0.001, 0.006)
	24.9%

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	Pooled estimate1
	0.003 (0.001, 0.005)
	100.0%

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 32.0%, p = 0.18

	Recurrent/complex AOM (per episode)

	Prosser LA3 [40]
	2004
	US
	Parents/caregivers (N=101)
General population (N=109)
	0-1
	TTO
	0.076 (0.041, 0.111)
	0.6%

	Brouwer CN [11]
	2005
	Netherlands
	Parents (N=383)
	0-7
	VAS
	0.005 (0.004, 0.006)
	34.9%

	Heidemann CH [12]
	2013
	Denmark
	Parents (N=226)
	0-6
	VAS
	0.006 (0.005, 0.008)
	33.9%

	Kujala T [13]
	2014
	Finland
	Parents (N=123)
	0-2
	VAS
	0.005 (0.003, 0.007)
	30.6%

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	Pooled estimate1
	0.006 (0.003, 0.009)
	100.0%

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 82.3%, p < 0.01*

	Recurrent/complex AOM (per year)

	Prosser LA3 [40]
	2004
	US
	Parents/caregivers (N=101)
General population (N=109)
	0-1
	TTO
	0.305 (0.200, 0.410)
	1.9%

	Brouwer CN [11]
	2005
	Netherlands
	Parents (N=383)
	0-7
	VAS
	0.020 (0.015, 0.026)
	33.7%

	Heidemann CH [12]
	2013
	Denmark
	Parents (N=226)
	0-6
	VAS
	0.025 (0.018, 0.031)
	33.2%

	Kujala T [13]
	2014
	Finland
	Parents (N=123)
	0-2
	VAS
	0.020 (0.011, 0.029)
	31.3%

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	Pooled estimate1
	0.027 (0.012, 0.042)
	100.0%

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 89.7%, p < 0.01*

	Abbreviations: CI: confidence interval; EQ-5D: EuroQoL 5-Dimension; HCP: health care professionals; HUI: Health Utilities Index; IOM: Institute of Medicine; QALY: quality-adjusted life year; SG: standard gamble; TTO: time trade-off; UK: United Kingdom; US: United States; VAS: visual analog scale.

	Notes:
	 
	 
	 
	 
	 
	 
	 

	[1] Random-effects meta-analyses, using the DerSimonian and Laird method, were conducted to calculate the weights and the pooled estimates, along with the 95% CIs.

	[2] Heterogeneity across data sources was measured using the I2 statistic, which represents the proportion of the variability attributable to between-study heterogeneity.

	[3] This study provided the estimates or formula to calculate QALY decrements.

	[4] The lower bound of the 95% CI for the QALY decrement was truncated at 0.




Supplementary Table S10. Meta-analyses of QALY decrements for pneumococcal disease states in children stratified by direct vs. indirect methods
	Author
	Year
	Country
	Surveyed populations
	Age (years)
	Method to generate utilities
	QALY decrements 
[95% CI] 
	Weights1

	Meningitis (per episode)

	Direct
	 
	 
	 
	 
	 
	 
	 

	Kramer MS [1]
	1994
	Canada
	Parents of well children (N=100)
Parents of febrile children (N=61) 
HCPs (N=56)
	0-2
	VAS
	0.016 (0.015, 0.018)
	71.9%

	Bennett JE [2]
	2000
	US
	Parents (N=94)
	0-5
	SG
	0.023 (0.007, 0.039)
	28.1%

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	Pooled estimate1
	0.016 (0.015, 0.018)
	100.0%

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 0%, p = 0.41

	Indirect
	 
	 
	 
	 
	 
	 
	 

	IOM [3]
	2000
	US
	HCPs (N=14)
	0-17
	HUI-2
	0.021 (0.008, 0.034)
	19.6%

	Petrou S [4]
	2009
	UK
	Parents (N=44)
	5-18
	HUI-3
	0.024 (0.015, 0.033)
	25.4%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	EQ-5D-3L
	0.030 (0.023, 0.038)
	29.6%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=19)
Patients (N=7)
	5-18
	EQ-5D-3L
	0.027 (0.017, 0.036)
	25.4%

	 
	 
	 
	 
	 
	Pooled estimate1
	0.027 (0.022, 0.031)
	100.0%

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 0%, p = 0.53

	AOM/simple AOM (per episode)

	Direct
	 
	 
	 
	 
	 
	 
	 

	Oh PI3 [8]
	1996
	Canada
	HCPs (N=10)
	2-5
	VAS
	0.002 (0.000, 0.011)
	3.0%

	Carroll AE3 [9]
	2009
	US
	Parents (N=255)
	0-18
	TTO
	0.000 (0.000, 0.002)
	38.1%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-18
	VAS
	0.004 (0.001, 0.007)
	20.2%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=18)
Patients (N=7)
	5-18
	VAS
	0.004 (0.000, 0.008)
	12.4%

	Crawford B [10]
	2017
	Malaysia
	Parents (N=110)
	0-5
	VAS
	0.004 (0.001, 0.006)
	26.3%

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	Pooled estimate1
	0.003 (0.001, 0.004)
	100.0%

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 42%, p = 0.14

	Indirect
	 
	 
	 
	 
	 
	 
	 

	IOM3 [3]
	2000
	US
	HCPs (N=14)
	0-5
	HUI-2
	0.003 (0.000, 0.011)
	6.8%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-18
	EQ-5D-3L
	0.005 (0.002, 0.008)
	42.5%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=18)
Patients (N=7)
	5-18
	EQ-5D-3L
	0.004 (0.000, 0.008)
	27.1%

	Kulpeng W3 [6]
	2013
	Thailand
	Parents (N=18)
Patients (N=7)
	5-18
	HUI-2
	0.003 (0.000, 0.007)
	23.6%

	 
	 
	 
	 
	 
	Pooled estimate1
	0.004 (0.002, 0.006)
	100.0%

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 0%, p = 0.89

	Abbreviations: CI: confidence interval; EQ-5D: EuroQoL 5-Dimension; HCP: health care professionals; HUI: Health Utilities Index; IOM: Institute of Medicine; QALY: quality-adjusted life year; SG: standard gamble; TTO: time trade-off; UK: United Kingdom; US: United States; VAS: visual analog scale.

	Notes:
	 
	 
	 
	 
	 
	 
	 

	[1] Random-effects meta-analyses, using the DerSimonian and Laird method, were conducted to calculate the weights and the pooled estimates, along with the 95% CIs.

	[2] Heterogeneity across data sources was measured using the I2 statistic, which represents the proportion of the variability attributable to between-study heterogeneity.

	[3] The lower bound of the 95% CI for QALY decrements was truncated at 0.







Supplementary Table S11. Meta-analyses of health state utility value for post-meningitis sequelae in children stratified by direct vs. indirect methods
	Author
	Year
	Country
	Surveyed populations
	Age (years)
	Method to generate HSUVs
	HSUV [95% CI] 
	Weights1

	Hearing loss

	Direct
	 
	 
	 
	 
	 
	 
	 

	Kramer MS [1]
	1994
	Canada
	HCPs (N=434)
	0-2
	VAS
	0.469 (0.455, 0.483)
	20.2%

	Stouthard ME [7]
	1997
	Netherlands
	HCPs (N=76)
	0-17
	PTO
	0.830 (0.731, 0.929)
	19.3%

	Bennett JE [2]
	2000
	US
	Patients (N=94)
	0-5
	SG
	0.861 (0.817, 0.906)
	20.0%

	Cheng AK2 [14]
	2000
	US
	Parents (N=156)
	0-18
	VAS
	0.725 (0.703, 0.747)
	20.2%

	Carroll AE [9]
	2009
	US
	Patients (N=1397)
	0-18
	TTO
	0.900 (0.894, 0.906)
	20.3%

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	Pooled estimate1
	0.756 (0.535, 0.978)
	100.0%

	 
	 
	 
	 
	 
	Heterogeneity3
	I² = 100%, p = 0

	Indirect
	 
	 
	 
	 
	 
	 
	 

	Oostenbrink R [15]
	2002
	Netherlands
	HCPs (N=56)
	0-18
	EQ-5D-3L
	0.860 (0.838, 0.882)
	20.1%

	Barton GR [16]
	2006
	UK
	Caregivers (N=1676)
	0-17
	HUI-3
	0.550 (0.545, 0.556)
	20.1%

	Petrou S [4]
	2009
	UK
	Patients (N=104)
	5-18
	HUI-3
	0.420 (0.361, 0.479)
	19.8%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	EQ-5D-3L
	0.727 (0.687, 0.767)
	20.0%

	Kulpeng W [6]
	2013
	Thailand
	Patients (N=22)
Patients (N=15)
	5-18
	EQ-5D-3L
	0.672 (0.639, 0.706)
	20.0%

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	Pooled estimate1
	0.647 (0.494, 0.800)
	100.0%

	 
	 
	 
	 
	 
	Heterogeneity3
	I² = 100%, p < 0.01*

	Neurological deficits

	Direct
	 
	 
	 
	 
	 
	 
	 

	Kramer MS [1]
	1994
	Canada
	Parents of well children (N=100)
Parents of febrile children (N=61) 
HCPs (N=56)
	0-2
	VAS
	0.231 (0.217, 0.245)
	25.1%

	Stouthard ME [7]
	1997
	Netherlands
	HCPs (N=152)
	0-17
	PTO
	0.677 (0.634, 0.721)
	24.9%

	Bennett JE [2]
	2000
	US
	Patients (N=188)
	0-5
	SG
	0.565 (0.531, 0.598)
	25.0%

	Carroll AE [9]
	2009
	US
	Patients (N=3853)
	0-18
	TTO
	0.747 (0.744, 0.749)
	25.1%

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	Pooled estimate1
	0.555 (0.235, 0.875)
	100.0%

	 
	 
	 
	 
	 
	Heterogeneity3
	I² = 100%, p = 0

	Indirect
	 
	 
	 
	 
	 
	 
	 

	IOM [3]
	2000
	US
	HCPs (N=14)
	0-17
	HUI-2
	0.600 (0.364, 0.836)
	17.1%

	Oostenbrink R [15]
	2002
	Netherlands
	HCPs (N=140)
	0-18
	EQ-5D-3L
	0.488 (0.477, 0.499)
	20.8%

	Petrou S [4]
	2009
	UK
	Patients (N=351)
	5-18
	HUI-3
	0.250 (0.229, 0.272)
	20.7%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	EQ-5D-3L
	0.508 (0.469, 0.547)
	20.7%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=73)
	5-18
	EQ-5D-3L
	0.388 (0.362, 0.414)
	20.7%

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	Pooled estimate1
	0.431 (0.314, 0.547)
	100.0%

	 
	 
	 
	 
	 
	Heterogeneity3
	I² = 99%, p < 0.01*

	Other
	 
	 
	 
	 
	 
	 
	 

	Gold MR [17]
	1998
	US
	Patients/Parents (N=183)
	0-17
	HALex
	0.420 (0.391, 0.449)
	100.00%

	Abbreviations: CI: confidence interval; EQ-5D: EuroQoL 5-Dimension; HALex: Health and Activity Limitations Index; HCP: health care professionals; HSUV: health state utility value; HUI: Health Utilities Index; IOM: Institute of Medicine; PTO: person trade-off; SG: standard gamble; TTO: time trade-off; UK: United Kingdom; US: United States; VAS: visual analog scale.

	Notes:
	 
	 
	 
	 
	 
	 
	 

	[1] Random-effects meta-analyses, using the DerSimonian and Laird method, were conducted to calculate the weights and the pooled estimates, along with the 95% CIs.

	[2] For this study, VAS was prioritized over SG because VAS was used by the overall study sample in comparison to the SG which was used in a smaller subset of the study sample.

	[3] Heterogeneity across data sources was measured using the I2 statistic, which represents the proportion of the variability attributable to between-study heterogeneity.





Supplementary Table S12. Meta-analyses of QALY decrements for pneumococcal disease states in adults stratified by direct vs. indirect methods
	Author
	Year
	Country
	Surveyed populations
	Age (years)
	Method to generate utilities
	QALY decrements 
[95% CI] 
	Weights1

	Inpatient pneumonia (per episode)

	Direct
	 
	 
	 
	 
	 
	 
	 

	Coley CM [21]
	1996
	US
	Patients (N=795)
	≥18
	SG
	0.007 (0.006, 0.009)
	70.8%

	Clausen LN2 [25]
	2019
	Denmark
	Patients (N=10)
	≥18
	VAS
	0.013 (0.000, 0.033)
	29.2%

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	Pooled estimate1
	0.007 (0.006, 0.009)
	100.0%

	 
	 
	 
	 
	 
	Heterogeneity3
	I² = 0%, p = 0.58

	Indirect
	 
	 
	 
	 
	 
	 
	 

	IOM3 
	2000
	US
	HCPs (N=14)
	18-100
	HUI-2
	0.007 (0.000, 0.019)
	14.7%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	18-100
	EQ-5D-3L
	0.019 (0.012, 0.026)
	19.9%

	Mangen MJ [22]
	2015
	Netherlands
	Patients (N=312)
	≥65
	EQ-5D-3L
	0.071 (0.032, 0.110)
	3.5%

	Mangen MJ [23]
	2017
	Netherlands
	Patients (N=562)
	≥65
	EQ-5D-3L
	0.021 (0.019, 0.024)
	23.1%

	Zornić N [24]
	2018
	Serbia
	Patients (N=130)
	≥18
	EQ-5D-5L
	0.010 (0.004, 0.016)
	21.0%

	Lloyd MA [26]
	2019
	Australia
	Patients (N=44)
	≥18
	EQ-5D-5L
	0.012 (0.003, 0.022)
	17.8%

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	Pooled estimate1
	0.016 (0.009, 0.023)
	100.0%

	 
	 
	 
	 
	 
	Heterogeneity3
	I² = 79%, p < 0.01*

	Outpatient pneumonia (per episode)

	Direct
	 
	 
	 
	 
	 
	 
	 

	Fryback DG4 [27]
	1993
	US
	Patients (N=46)
	45-100
	TTO
	0.008 (0.000, 0.018)
	8.2%

	Coley CM [21]
	1996
	US
	Patients (N=318)
	≥18
	SG
	0.006 (0.004, 0.008)
	91.8%

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	Pooled estimate1
	0.006 (0.004, 0.008)
	100.0%

	 
	 
	 
	 
	 
	Heterogeneity3
	I² = 0%, p = 0.77

	Indirect
	 
	 
	 
	 
	 
	 
	 

	IOM2 [3]
	2000
	US
	HCPs (N=14)
	18-100
	HUI-2
	0.005 (0.000, 0.027)
	0.3%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	18-100
	EQ-5D-3L
	0.010 (0.003, 0.018)
	2.4%

	Oppong R [28]
	2013a
	Sweden and Norway
	Patients (N=370)
	≥18
	EQ-5D-3L
	0.009 (0.005, 0.012)
	9.4%

	Oppong R [29]
	2013b
	Wales
	Patients (N=181)
	≥18
	EQ-5D-3L
	0.009 (0.004, 0.014)
	5.0%

	Oppong R [29]
	2013b
	England
	Patients (N=168)
	≥18
	EQ-5D-3L
	0.007 (0.002, 0.013)
	4.7%

	Oppong R [29]
	2013b
	Netherlands
	Patients (N=195)
	≥18
	EQ-5D-3L
	0.006 (0.001, 0.011)
	5.2%

	Oppong R [29]
	2013b
	Spain
	Patients (N=348)
	≥18
	EQ-5D-3L
	0.007 (0.004, 0.011)
	8.7%

	Oppong R2 [29]
	2013b
	Germany
	Patients (N=181)
	≥18
	EQ-5D-3L
	0.005 (0.000, 0.010)
	4.7%

	Oppong R [29]
	2013b
	Belgium
	Patients (N=164)
	≥18
	EQ-5D-3L
	0.008 (0.003, 0.013)
	4.7%

	Oppong R [29]
	2013b
	Finland
	Patients (N=90)
	≥18
	EQ-5D-3L
	0.009 (0.002, 0.016)
	2.9%

	Flamaing J [30]
	2015
	Belgium
	Patients (N=26)
	≥18
	EQ-5D-3L
	0.018 (0.005, 0.030)
	1.0%

	Mangen MJ4 [22]
	2015
	Netherlands
	Patients (N=275)
	≥18
	EQ-5D-3L
	0.004 (0.004, 0.005)
	28.2%

	Oppong R [31]
	2016
	Europe
	Patients (N=2060)
	≥18
	EQ-5D-3L
	0.007 (0.005, 0.008)
	22.8%

	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	Pooled estimate1
	0.007 (0.006, 0.008)
	100.0%

	 
	 
	 
	 
	 
	Heterogeneity3
	I² = 40%, p = 0.06

	Abbreviations: CI: confidence interval; EQ-5D: EuroQol 5-Dimension; HCP: health care professionals; HUI: Health Utilities Index; IOM: Institute of Medicine; QALY: quality-adjusted life year; SG: standard gamble; TTO: time trade-off; US: United States; VAS: visual analog scale. 

	Notes:
	 
	 
	 
	 
	 
	 
	 

	[1] Random-effects meta-analyses, using the DerSimonian and Laird method, were conducted to calculate the weights and the pooled estimates, along with the 95% CIs.

	[2] The lower bound of the 95% CI for QALY decrements was truncated at 0.

	[3] Heterogeneity across data sources was measured using the I2 statistic, which represents the proportion of the variability attributable to between-study heterogeneity.

	[4] For this study, TTO (direct method) was prioritized over QWB (indirect method) because TTO is the more commonly used of the two methods.




Supplementary Table S13. Meta-analyses of QALY decrements for pneumococcal disease states in children stratified by methods
	Author
	Year
	Country
	Surveyed populations
	Age (years)
	QALY decrements 
[95% CI] 
	Weights1

	Meningitis (per episode)

	SG
	 
	 
	 
	 
	 
	 

	Bennett JE [2]
	2000
	US
	Parents (N=94)
	0-5
	0.023 (0.007, 0.039)
	100.0%

	VAS
	 
	 
	 
	 
	 
	 

	Kramer MS [1] 
	1994
	Canada
	Parents of well children (N=100)
Parents of febrile children (N=61) 
HCPs (N=56)
	0-2
	0.016 (0.015, 0.018)
	49.4%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	0.019 (0.012, 0.026)
	29.8%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=19)
Patients (N=7)
	5-18
	0.015 (0.005, 0.026)
	20.8%

	 
	 
	 
	 
	Pooled estimate1
	0.016 (0.015, 0.018)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 0%, p = 0.74

	EQ-5D
	 
	 
	 
	 
	 
	 

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	0.030 (0.023, 0.038)
	56.2%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=19)
Patients (N=7)
	5-18
	0.027 (0.017, 0.036)
	43.8%

	 
	 
	 
	 
	Pooled estimate1
	0.029 (0.023, 0.035)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 0%, p = 0.52

	HUI-2
	 
	 
	 
	 
	 
	 

	IOM [3]
	2000
	US
	HCPs (N=14)
	0-17
	0.021 (0.008, 0.034)
	43.7%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=19)
Patients (N=7)
	5-18
	0.013 (0.002, 0.023)
	56.3%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.016 (0.008, 0.024)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 0%, p = 0.34

	HUI-3
	 
	 
	 
	 
	 
	 

	Petrou S [4]
	2009
	UK
	Parents (N=44)
	5-18
	0.024 (0.015, 0.033)
	53.5%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=19)
Patients (N=7)
	5-18
	0.018 (0.007, 0.029)
	46.5%

	 
	 
	 
	 
	Pooled estimate1
	0.021 (0.014, 0.028)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 0%, p = 0.40

	Bacteremia/sepsis (per episode)

	SG
	 
	 
	 
	 
	 
	 

	Bennett JE [2]
	2000
	US
	Parents (N=94)
	        0-5
	0.008 (0.002, 0.014)
	100.0%

	VAS
	 
	 
	 
	 
	 
	 

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	0.013 (0.008, 0.018)
	48.3%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=16)
Patients (N=9)
	5-18
	0.004 (0.001, 0.008)
	51.7%

	 
	 
	 
	 
	Pooled estimate1,3
	0.009 (0.000, 0.017)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 87%, p < 0.01*

	EQ-5D
	 
	 
	 
	 
	 
	 

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	0.020 (0.015, 0.025)
	48.2%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=16)
Patients (N=9)
	5-18
	0.007 (0.003, 0.011)
	51.8%

	 
	 
	 
	 
	Pooled estimate1
	0.013 (0.001, 0.026)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 94%, p < 0.01*

	HUI-2
	 
	 
	 
	 
	 
	 

	IOM3 [3]
	2000
	US
	HCPs (N=14)
	0-17
	0.005 (0.000, 0.012)
	43.6%

	Kulpeng W3 [6]
	2013
	Thailand
	Parents (N=16)
Patients (N=9)
	5-18
	0.004 (0.000, 0.008)
	56.4%

	 
	 
	 
	 
	Pooled estimate1
	0.004 (0.001, 0.008)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 0%, p = 0.80

	HUI-3
	 
	 
	 
	 
	 
	 

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=16)
Patients (N=9)
	5-18
	0.005 (0.001, 0.009)
	100.0%

	Inpatient pneumonia (per episode)

	VAS
	 
	 
	 
	 
	 
	 

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	0.015 (0.008, 0.022)
	100.0%

	EQ-5D
	 
	 
	 
	 
	 
	 

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	0.019 (0.012, 0.026)
	100.0%

	HUI-2
	 
	 
	 
	 
	 
	 

	IOM¹ [3]
	2000
	US
	HCPs (N=14)
	0-17
	0.007 (0.000, 0.019)
	100.0%

	Outpatient pneumonia (per episode)

	VAS
	 
	 
	 
	 
	 
	 

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	0.011 (0.004, 0.019)
	100.0%

	EQ-5D
	 
	 
	 
	 
	 
	 

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	0.010 (0.003, 0.018)
	100.0%

	HUI-2
	 
	 
	 
	 
	 
	 

	IOM3 [3]
	2000
	US
	HCPs (N=14)
	0-17
	0.005 (0.000, 0.027)
	100.0%

	Unspecified pneumonia (per episode)

	VAS
	 
	 
	 
	 
	 
	 

	Kramer MS [1]
	1994
	Canada
	Parents of well children (N=100)
Parents of febrile children (N=61) 
HCPs (N=56)
	0-2
	0.007 (0.004, 0.010)
	89.5%

	Kulpeng W3 [6]
	2013
	Thailand
	Parents (N=24)
Patients (N=8)
	5-18
	0.008 (0.000, 0.018)
	10.5%

	 
	 
	 
	 
	Pooled estimate1
	0.007 (0.004, 0.010)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 0%, p = 0.76

	PTO
	 
	 
	 
	 
	 
	 

	Stouthard ME3 [7]
	1997
	Netherlands
	HCPs (N=38)
	0-17
	0.003 (0.000, 0.015)
	100.0%

	EQ-5D
	 
	 
	 
	 
	 
	 

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=24)
Patients (N=8)
	5-18
	0.014 (0.005, 0.024)
	100.0%

	AOM/simple AOM (per episode)

	SG
	 
	 
	 
	 
	 
	 

	Carroll AE3 [9]
	2009
	US
	Parents (N=255)
	0-18
	0.000 (0.000, 0.002)
	100.0%

	TTO
	 
	 
	 
	 
	 
	 

	Carroll AE3 [9]
	2009
	US
	Parents (N=255)
	0-18
	0.000 (0.000, 0.002)
	100.0%

	VAS
	 
	 
	 
	 
	 
	 

	Oh PI3  [8]
	1996
	Canada
	HCPs (N=10)
	2-5
	0.002 (0.000, 0.011)
	5.8%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-18
	0.004 (0.001, 0.007)
	32.6%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=18)
Patients (N=7)
	5-18
	0.004 (0.000, 0.008)
	21.5%

	Crawford B [10]
	2017
	Malaysia
	Parents (N=110)
	0-5
	0.004 (0.001, 0.006)
	40.2%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.004 (0.002, 0.005)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 0%, p = 0.99

	EQ-5D
	 
	 
	 
	 
	 
	 

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-18
	0.005 (0.002, 0.008)
	59.4%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=18)
Patients (N=7)
	5-18
	0.004 (0.000, 0.008)
	40.6%

	 
	 
	 
	 
	Pooled estimate1
	0.005 (0.002, 0.007)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 0%, p = 0.84

	HUI-2
	 
	 
	 
	 
	 
	 

	IOM3 [3]
	2000
	US
	HCPs (N=14)
	0-5
	0.003 (0.000, 0.011)
	23.8%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=18)
Patients (N=7)
	5-18
	0.003 (0.000, 0.007)
	76.2%

	 
	 
	 
	 
	Pooled estimate1,3
	0.003 (0.000, 0.007)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 0%, p = 0.99

	Abbreviations: CI: confidence interval; EQ-5D: EuroQoL 5-Dimension; HCP: health care professionals; HUI: Health Utilities Index; IOM: Institute of Medicine; PTO: person trade-off; QALY: quality-adjusted life year; SG: standard gamble; TTO: time trade-off; UK: United Kingdom; US: United States; VAS: visual analog scale.

	Notes:
	 
	 
	 
	 
	 
	 

	[1] Random-effects meta-analyses, using the DerSimonian and Laird method, were conducted to calculate the weights and the pooled estimates, along with the 95% CIs.

	[2] Heterogeneity across data sources was measured using the I2 statistic, which represents the proportion of the variability attributable to between-study heterogeneity.

	[3] The lower bound of the 95% CI for QALY decrements was truncated at 0.






Supplementary Table S14. Meta-analyses of health state utility value for post-meningitis sequelae in children stratified by method
	Author
	Year
	Country
	Surveyed populations
	Age (years)
	HSUV [95% CI] 
	Weights1

	Hearing loss

	PTO
	 
	 
	 
	 
	 
	 

	Stouthard ME [7]
	1997
	Netherlands
	HCPs (N=76)
	0-17
	0.830 (0.731, 0.929)
	100.0%

	SG
	 
	 
	 
	 
	 
	 

	Bennett JE [2]
	2000
	US
	Patients (N=94)
	0-5
	0.861 (0.817, 0.906)
	49.7%

	Carroll AE [9]
	2009
	US
	Patients (N=1397)
	0-18
	0.897 (0.891, 0.902)
	50.3%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.886 (0.854, 0.918)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 59%, p = 0.12

	TTO
	 
	 
	 
	 
	 
	 

	Cheng AK [14]
	2000
	US
	Parents (N=80)
	0-18
	0.860 (0.829, 0.891)
	49.8%

	Carroll AE [9]
	2009
	US
	Patients (N=1397)
	0-18
	0.900 (0.894, 0.906)
	50.2%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.883 (0.844, 0.922)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 84%, p = 0.01*

	VAS
	 
	 
	 
	 
	 
	 

	Kramer MS [1]
	1994
	Canada
	HCPs (N=434)
	0-2
	0.469 (0.455, 0.483)
	25.1%

	Cheng AK [14]
	2000
	US
	Parents (N=156)
	0-18
	0.725 (0.703, 0.747)
	25.1%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	0.434 (0.400, 0.468)
	25.0%

	Kulpeng W [6]
	2013
	Thailand
	Patients (N=22)
Patients (N=15)
	5-18
	0.807 (0.765, 0.849)
	24.8%

	 
	 
	 
	 
	Pooled estimate1
	0.608 (0.440, 0.777)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 99%, p < 0.01*

	EQ-5D
	 
	 
	 
	 
	 
	 

	Oostenbrink R [15]
	2002
	Netherlands
	HCPs (N=56)
	0-18
	0.860 (0.838, 0.882)
	33.5%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	0.727 (0.687, 0.767)
	33.2%

	Kulpeng W [6]
	2013
	Thailand
	Patients (N=22)
Patients (N=15)
	5-18
	0.672 (0.639, 0.706)
	33.3%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.754 (0.629, 0.879)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 98%, p < 0.01*

	HUI-2
	 
	 
	 
	 
	 
	 

	Oostenbrink R [15]
	2002
	Netherlands
	HCPs (N=56)
	0-18
	0.815 (0.803, 0.827)
	50.4%

	Kulpeng W [6]
	2013
	Thailand
	Patients (N=22)
Patients (N=15)
	5-18
	0.629 (0.581, 0.677)
	49.6%

	 
	 
	 
	 
	Pooled estimate1
	0.723 (0.541, 0.906)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 98%, p < 0.01*

	HUI-3
	 
	 
	 
	 
	 
	 

	Cheng AK [14]
	2000
	US
	Parents (N=44)
	0-18
	0.445 (0.406, 0.484)
	20.1%

	Oostenbrink R [15]
	2002
	Netherlands
	HCPs (N=56)
	0-18
	0.465 (0.439, 0.491)
	20.2%

	Barton GR [16]
	2006
	UK
	Caregivers (N=1676)
	0-17
	0.550 (0.545, 0.556)
	20.3%

	Petrou S [4]
	2009
	UK
	Patients (N=104)
	5-18
	0.420 (0.361, 0.479)
	19.8%

	Kulpeng W [6]
	2013
	Thailand
	Patients (N=22)
Patients (N=15)
	5-18
	0.470 (0.394, 0.545)
	19.5%

	 
	 
	 
	 
	Pooled estimate1
	0.472 (0.411, 0.533)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 95%, p < 0.01*

	Neurological deficits

	PTO
	 
	 
	 
	 
	 
	 

	Stouthard ME [7]
	1997
	Netherlands
	HCPs (N=152)
	0-17
	0.677 (0.634, 0.721)
	100.0%

	SG
	 
	 
	 
	 
	 
	 

	Bennett JE [2]
	2000
	US
	Patients (N=188)
	0-5
	0.565 (0.531, 0.598)
	100.0%

	TTO
	 
	 
	 
	 
	 
	 

	Carroll AE [9]
	2009
	US
	Patients (N=3853)
	0-18
	0.747 (0.744, 0.749)
	100.0%

	VAS
	 
	 
	 
	 
	 
	 

	Kramer MS [1]
	1994
	Canada
	Parents of well children (N=100)
Parents of febrile children (N=61) 
HCPs (N=56)
	0-2
	0.231 (0.217, 0.245)
	33.4%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	0.601 (0.567, 0.635)
	33.2%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=73)
	5-18
	0.671 (0.649, 0.693)
	33.4%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.501 (0.182, 0.820)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 100%, p < 0.01*

	EQ-5D
	 
	 
	 
	 
	 
	 

	Oostenbrink R [15]
	2002
	Netherlands
	HCPs (N=140)
	0-18
	0.488 (0.477, 0.499)
	33.5%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	0.508 (0.469, 0.547)
	33.2%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=73)
	5-18
	0.388 (0.362, 0.414)
	33.4%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.461 (0.392, 0.530)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 96%, p < 0.01*

	HUI-2
	 
	 
	 
	 
	 
	 

	IOM [3]
	2000
	US
	HCPs (N=14)
	0-17
	0.600 (0.364, 0.836)
	27.6%

	Oostenbrink R [15]
	2002
	Netherlands
	HCPs (N=140)
	0-18
	0.562 (0.557, 0.567)
	36.3%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=73)
	5-18
	0.543 (0.520, 0.567)
	36.2%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.559 (0.549, 0.569)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 14%, p = 0.31

	HUI-3
	 
	 
	 
	 
	 
	 

	Oostenbrink R [15]
	2002
	Netherlands
	HCPs (N=140)
	0-18
	0.228 (0.218, 0.238)
	33.4%

	Petrou S [4]
	2009
	UK
	Patients (N=351)
	5-18
	0.250 (0.229, 0.272)
	33.3%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=73)
	5-18
	0.362 (0.337, 0.387)
	33.3%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.279 (0.206, 0.353)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 98%, p < 0.01*

	HALex
	 
	 
	 
	 
	 
	 

	Gold MR [17]
	1998
	US
	Patients/Parents (N=183)
	0-17
	0.420 (0.391, 0.449)
	100.0%

	Unspecified PMS

	EQ-5D
	 
	 
	 
	 
	 
	 

	Al-Janabi H [20]
	2016
	UK
	Patients (N=816)
	0-17
	0.780 (0.740, 0.820)
	100.0%

	HUI-2
	 
	 
	 
	 
	 
	 

	Koomen I [18]
	2003
	Netherlands
	Parents (N=680)
	2-15
	0.920 (0.912, 0.928)
	100.0%

	HUI-3
	 
	 
	 
	 
	 
	 

	Legood R [19]
	2009
	UK
	Patients/Parents (N=69)
	5-17
	0.774 (0.711, 0.837)
	100.0%

	Abbreviations: CI: confidence interval; EQ-5D: EuroQoL 5-Dimension; HALex: Health and Activity Limitations Index; HCP: health care professionals; HSUV: health state utility value; HUI: Health Utilities Index; IOM: Institute of Medicine; PMS: post-meningitis sequelae; PTO: person trade-off; SG: standard gamble; TTO: time trade-off; UK: United Kingdom; US: United States; VAS: visual analog scale.

	Notes:
	 
	 
	 
	 
	 
	 

	[1] Random-effects meta-analyses, using the DerSimonian and Laird method, were conducted to calculate the weights and the pooled estimates, along with the 95% CIs.

	[2] Heterogeneity across data sources was measured using the I2 statistic, which represents the proportion of the variability attributable to between-study heterogeneity.



Supplementary Table S15. Meta-analyses of QALY decrements for pneumococcal disease states in adults stratified by method
	Author
	Year
	Country
	Surveyed populations
	Age (years)
	QALY decrements 
[95% CI] 
	Weights1

	Meningitis (per episode)

	VAS
	 
	 
	 
	 
	 
	 

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	18-100
	0.019 (0.012, 0.026)
	100.0%

	EQ-5D
	 
	 
	 
	 
	 
	 

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	18-100
	0.030 (0.023, 0.038)
	100.0%

	HUI-2
	 
	 
	 
	 
	 
	 

	IOM [3]
	2000
	US
	HCPs (N=14)
	18-100
	0.021 (0.008, 0.034)
	100.0%

	Bacteremia/sepsis (per episode)

	VAS
	 
	 
	 
	 
	 
	 

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	18-100
	0.013 (0.008, 0.018)
	100.0%

	EQ-5D
	 
	 
	 
	 
	 
	 

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	18-100
	0.020 (0.015, 0.025)
	100.0%

	HUI-2
	 
	 
	 
	 
	 
	 

	IOM3 [3]
	2000
	US
	HCPs (N=14)
	18-100
	0.005 (0.000, 0.012)
	100.0%

	Inpatient pneumonia (per episode)

	SG
	 
	 
	 
	 
	 
	 

	Coley CM [21]
	1996
	US
	Patients (N=795)
	≥18
	0.007 (0.006, 0.009)
	100.0%

	VAS
	 
	 
	 
	 
	 
	 

	Coley CM [21]
	1996
	US
	Patients (N=795)
	≥18
	0.016 (0.015, 0.017)
	23.4%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	18-100
	0.015 (0.008, 0.022)
	16.2%

	Mangen MJ [23]
	2017
	Netherlands
	Patients (N=562)
	≥65
	0.018 (0.016, 0.021)
	22.4%

	Zornić N [24]
	2018
	Serbia
	Patients (N=130)
	≥18
	0.010 (0.004, 0.016)
	18.2%

	Lloyd MA [26]
	2019
	Australia
	Patients (N=44)
	≥18
	0.016 (0.007, 0.024)
	14.6%

	Clausen LN3  [25]
	2019
	Denmark
	Patients (N=10)
	≥18
	0.013 (0.000, 0.033)
	5.2%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.016 (0.014, 0.018)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 39%, p = 0.15

	EQ-5D
	 
	 
	 
	 
	 
	 

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	18-100
	0.019 (0.012, 0.026)
	22.7%

	Mangen MJ4  [22]
	2015
	Netherlands
	Patients (N=312)
	≥65
	0.071 (0.032, 0.110)
	2.2%

	Mangen MJ [23]
	2017
	Netherlands
	Patients (N=562)
	≥65
	0.021 (0.019, 0.024)
	31.4%

	Zornić N [24]
	2018
	Serbia
	Patients (N=130)
	≥18
	0.010 (0.004, 0.016)
	25.3%

	Lloyd MA [26]
	2019
	Australia
	Patients (N=44)
	≥18
	0.012 (0.003, 0.022)
	18.4%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.018 (0.010, 0.025)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 81%, p < 0.01*

	HUI-2
	 
	 
	 
	 
	 
	 

	IOM3 [3]
	2000
	US
	HCPs (N=14)
	18-100
	0.007 (0.000, 0.019)
	100.0%

	Outpatient pneumonia (per episode)

	SG
	 
	 
	 
	 
	 
	 

	Coley CM [21]
	1996
	US
	Patients (N=318)
	≥18
	0.006 (0.004, 0.008)
	100.0%

	TTO
	 
	 
	 
	 
	 
	 

	Fryback DG3  [27]
	1993
	US
	Patients (N=46)
	45-100
	0.008 (0.000, 0.018)
	100.0%

	VAS
	 
	 
	 
	 
	 
	 

	Coley CM [21]
	1996
	US
	Patients (N=318)
	≥18
	0.010 (0.007, 0.012)
	79.8%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	18-100
	0.011 (0.004, 0.019)
	20.2%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.010 (0.008, 0.012)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 0%, p = 0.70

	EQ-VAS
	 
	 
	 
	 
	 
	 

	Flamaing J [30]
	2015
	Belgium
	Patients (N=26)
	≥18
	0.015 (0.003, 0.027)
	100.0%

	QWB
	 
	 
	 
	 
	 
	 

	Fryback DG3 [27]
	1993
	US
	Patients (N=46)
	45-100
	0.009 (0.000, 0.019)
	100.0%

	ED-5D
	 
	 
	 
	 
	 
	 

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	18-100
	0.010 (0.003, 0.018)
	3.3%

	Oppong R [28]
	2013a
	Sweden and Norway
	Patients (N=370)
	≥18
	0.009 (0.005, 0.012)
	10.5%

	Oppong R [29]
	2013b
	Wales
	Patients (N=181)
	≥18
	0.009 (0.004, 0.014)
	6.3%

	Oppong R [29]
	2013b
	England
	Patients (N=168)
	≥18
	0.007 (0.002, 0.013)
	6.0%

	Oppong R [29]
	2013b
	Netherlands
	Patients (N=195)
	≥18
	0.006 (0.001, 0.011)
	6.5%

	Oppong R [29]
	2013b
	Spain
	Patients (N=348)
	≥18
	0.007 (0.004, 0.011)
	9.9%

	Oppong R3 [29]
	2013b
	Germany
	Patients (N=181)
	≥18
	0.005 (0.000, 0.010)
	6.0%

	Oppong R [29]
	2013b
	Belgium
	Patients (N=164)
	≥18
	0.008 (0.003, 0.013)
	5.9%

	Oppong R [29]
	2013b
	Finland
	Patients (N=90)
	≥18
	0.009 (0.002, 0.016)
	3.9%

	Flamaing J [30]
	2015
	Belgium
	Patients (N=26)
	≥18
	0.018 (0.005, 0.030)
	1.4%

	Mangen MJ4 [22]
	2015
	Netherlands
	Patients (N=275)
	≥18
	0.004 (0.004, 0.005)
	21.3%

	Oppong R [31]
	2016
	Europe
	Patients (N=2060)
	≥18
	0.007 (0.005, 0.008)
	19.0%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.007 (0.006, 0.008)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 45%, p = 0.04*

	HUI-2
	 
	 
	 
	 
	 
	 

	IOM3 [3]
	2000
	US
	HCPs (N=14)
	18-100
	0.005 (0.000, 0.027)
	100.0%

	Unspecified pneumonia (per episode)

	PTO
	 
	 
	 
	 
	 
	 

	Stouthard ME3 [7]
	1997
	Netherlands
	HCPs (N=38)
	18-100
	0.003 (0.000, 0.015)
	100.0%

	EQ-5D
	 
	 
	 
	 
	 
	 

	Glick HA [32]
	2021
	Japan
	Patients (N=405)
	≥18
	0.012 (0.009, 0.015)
	100.0%

	Abbreviations: CI: confidence interval; EQ-5D: EuroQol 5-Dimension; HCP: health care professionals; HUI: Health Utilities Index; IOM: Institute of Medicine; PTO: person trade-off; QALY: quality-adjusted life year; SG: standard gamble; TTO: time trade-off; US: United States; VAS: visual analog scale.

	Notes:
	 
	 
	 
	 
	 
	 
	 

	[1] Random-effects meta-analyses, using the DerSimonian and Laird method, were conducted to calculate the weights and the pooled estimates, along with the 95% CIs.

	[2] Heterogeneity across data sources was measured using the I2 statistic, which represents the proportion of the variability attributable to between-study heterogeneity.

	[3] The lower bound of the 95% CI for QALY decrements was truncated at 0.

	[4] This study provided the estimates or formula to calculate QALY decrements.





Supplementary Table S16. Meta-analyses of health state utility value for post-meningitis sequelae in adults stratified by method
	Author
	Year
	Country
	Surveyed populations
	Age (years)
	HSUV [95% CI] 
	Weights1

	Hearing loss

	PTO
	 
	 
	 
	 
	 
	 

	Stouthard ME [7]
	1997
	Netherlands
	HCPs (N=76)
	18-100
	0.830 (0.731, 0.929)
	100.0%

	VAS
	 
	 
	 
	 
	 
	 

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	18-100
	0.434 (0.400, 0.468)
	49.6%

	Tailor BV [38]
	2022
	UK
	Patients (N=84)
	≥18
	0.767 (0.742, 0.792)
	50.4%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.601 (0.274, 0.927)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 100%, p < 0.01*

	EQ-5D
	 
	 
	 
	 
	 
	 

	Erickson LJ3 [35]
	2001
	US
	Patients (N=1)
	18-25
	0.730 (0.000, 1.803)
	1.6%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	18-100
	0.727 (0.687, 0.767)
	48.8%

	Tailor BV [38]
	2022
	UK
	Patients (N=84)
	≥18
	0.830 (0.798, 0.862)
	49.6%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.779 (0.682, 0.876)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 87%, p < 0.01*

	HUI-2
	 
	 
	 
	 
	 
	 

	Krabbe PF [34]
	2000
	Netherlands
	Patients (N=90)
	≥18
	0.685 (0.667, 0.703)
	100.0%

	HUI-3
	 
	 
	 
	 
	 
	 

	UKCISG [36]
	2004
	UK
	Patients (N=933)
	≥16
	0.558 (0.550, 0.566)
	54.3%

	Lewis AT [37]
	2022
	Colombia/Poland
	Patients (N=20)
	≥18
	0.619 (0.535, 0.702)
	45.7%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.573 (0.522, 0.625)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 50%, p = 0.16

	Multiple
	 
	 
	 
	 
	 
	 

	Cheng AK [33]
	1999
	US, UK, France
	Patients (N=1130)
	≥18
	0.670 (0.661, 0.679)
	100.0%

	Neurological deficits

	PTO
	 
	 
	 
	 
	 
	 

	Stouthard ME [7]
	1997
	Netherlands
	HCPs (N=152)
	18-100
	0.677 (0.634, 0.721)
	100.0%

	VAS
	 
	 
	 
	 
	 
	 

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	18-100
	0.601 (0.567, 0.635)
	50.6%

	Ikeda T [39]
	2017
	Japan
	Patients (N=74)
	≥65
	0.580 (0.534, 0.626)
	49.4%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.593 (0.566, 0.621)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 0%, p = 0.47

	EQ-5D
	 
	 
	 
	 
	 
	 

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	18-100
	0.508 (0.469, 0.547)
	50.6%

	Ikeda T [39]
	2017
	Japan
	Patients (N=74)
	≥65
	0.600 (0.550, 0.650)
	49.4%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.553 (0.462, 0.643)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 88%, p < 0.01*

	HUI-2
	 
	 
	 
	 
	 
	 

	IOM [3]
	2000
	US
	HCPs (N=14)
	18-100
	0.600 (0.364, 0.836)
	100.0%

	HALex
	 
	 
	 
	 
	 
	 

	Gold MR [17]
	1998
	US
	Patients/Parents (N=183)
	18-100
	0.420 (0.391, 0.449)
	100.0%

	Unspecified PMS

	EQ-5D
	 
	 
	 
	 
	 
	 

	Al-Janabi H [20]
	2016
	UK
	Patients (N=816)
	18-65
	0.780 (0.740, 0.820)
	100.0%

	HUI-3
	 
	 
	 
	 
	 
	 

	Legood R [19]
	2009
	UK
	Patients/Parents (N=69)
	18-25
	0.774 (0.711, 0.837)
	100.0%

	Abbreviations: CI: confidence interval; EQ-5D: EuroQoL 5-Dimension; HALex: Health and Activity Limitations Index; HCP: health care professional; HSUV: health state utility value; HUI: Health Utilities Index; IOM: Institute of Medicine; PMS: post-meningitis sequelae; PTO: person trade-off; QWB: quality of well-being scale; UK: United Kingdom; UKCISG: UK Cochlear Implant Study Group; US: United States; VAS: visual analog scale.

	Notes:
	 
	 
	 
	 
	 
	 

	[1] Random-effects meta-analyses, using the DerSimonian and Laird method, were conducted to calculate the weights and the pooled estimates, along with the 95% CIs.

	[2] Heterogeneity across data sources was measured using the I2 statistic, which represents the proportion of the variability attributable to between-study heterogeneity.

	[3] The lower bound of the 95% CI for QALY decrements was truncated at 0.


 

Supplementary Table S17. Meta-analyses of QALY decrements for pneumococcal disease states in children among US studies
	Author
	Year
	Surveyed populations
	Age (years)
	Method to generate HSUVs
	QALY decrements 
[95% CI] 
	Weights1

	Meningitis (per episode)

	Bennett JE [2]
	2000
	Parents (N=94)
	0-5
	SG
	0.023 (0.007, 0.039)
	38.3%

	IOM [3]
	2000
	HCPs (N=14)
	0-17
	HUI-2
	0.021 (0.008, 0.034)
	61.7%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.022 (0.012, 0.032)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 0%, p = 0.82

	Bacteremia/sepsis (per episode)

	Bennett JE [2]
	2000
	Parents (N=94)
	0-5
	SG
	0.008 (0.002, 0.014)
	56.1%

	IOM¹ [3]
	2000
	HCPs (N=14)
	0-17
	HUI-2
	0.005 (0.000, 0.012)
	43.9%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.007 (0.002, 0.011)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 0%, p = 0.53

	AOM/simple AOM (per episode)

	IOM3 [3]
	2000
	HCPs (N=14)
	0-5
	HUI-2
	0.003 (0.000, 0.011)
	4.8%

	Carroll AE3 [9]
	2009
	Parents (N=255)
	0-18
	TTO
	0.000 (0.000, 0.002)
	95.2%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1,3
	0.000 (0.000, 0.002)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 0%, p = 0.57

	Abbreviations: CI: confidence interval; HCP: health care professionals; HSUV: health state utility value; HUI: health utilities index; IOM: Institute of Medicine; QALY: quality-adjusted life year; SG: standard gamble; US: United States.

	Notes:
	 
	 
	 
	 
	 
	 

	[1] Random-effects meta-analyses, using the DerSimonian and Laird method, were conducted to calculate the weights and the pooled estimates, along with the 95% CIs.

	[2] Heterogeneity across data sources was measured using the I2 statistic, which represents the proportion of the variability attributable to between-study heterogeneity.

	[3] The lower bound of the 95% CI for QALY decrements was truncated at 0.





Supplementary Table S18. Meta-analyses of health state utility value for post-meningitis sequelae in children among US studies
	Author
	Year
	Surveyed populations
	Age (years)
	Method to generate HSUVs
	HSUV [95% CI] 
	Weights1

	Hearing loss

	Bennett JE [2]
	2000
	Patients (N=94)
	0-5
	SG
	0.861 (0.817, 0.906)
	32.5%

	Cheng AK2 [14]
	2000
	Parents (N=156)
	0-18
	VAS
	0.725 (0.703, 0.747)
	33.6%

	Carroll AE [9]
	2009
	Patients (N=1397)
	0-18
	TTO
	0.900 (0.894, 0.906)
	33.9%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.829 (0.702, 0.955)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 99%, p < 0.01*

	Neurological deficits

	Gold MR [17]
	1998
	Patients/Parents (N=183)
	0-17
	HALex
	0.420 (0.391, 0.449)
	26.8%

	Bennett JE [2]
	2000
	Patients (N=188)
	0-5
	SG
	0.565 (0.531, 0.598)
	26.8%

	IOM [3]
	2000
	HCPs (N=14)
	0-17
	HUI-2
	0.600 (0.364, 0.836)
	19.4%

	Carroll AE [9]
	2009
	Patients (N=3853)
	0-18
	TTO
	0.747 (0.744, 0.749)
	27.0%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.582 (0.386, 0.778)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 99%, p < 0.01*

	Abbreviations: CI: confidence interval; EQ-5D: EuroQoL 5-Dimension; HALex: Health and Activity Limitations Index; HCP: health care professional; HSUV: health state utility value; HUI: Health Utilities Index; IOM: Institute of Medicine; PTO: person trade-off; SG: standard gamble; TTO: time trade-off; US: United States; VAS: visual analog scale.

	Notes:
	 
	 
	 
	 
	 
	 

	[1] Random-effects meta-analyses, using the DerSimonian and Laird method, were conducted to calculate the weights and the pooled estimates, along with the 95% CIs.

	[2] For this study, VAS was prioritized over SG because VAS was used by the overall study sample in comparison to the SG which was used in a smaller subset of the study sample.

	[3] Heterogeneity across data sources was measured using the I2 statistic, which represents the proportion of the variability attributable to between-study heterogeneity.









Supplementary Table S19. Meta-analyses of QALY decrements for pneumococcal disease states in adults among US studies
	Author
	Year
	Surveyed populations
	Age (years)
	Method to generate HSUVs
	QALY decrements 
[95% CI] 
	Weights1

	Inpatient pneumonia (per episode)

	Coley CM [21]
	1996
	Patients (N=795)
	≥18
	SG
	0.007 (0.006, 0.009)
	98.8%

	IOM2 [3]
	2000
	HCPs (N=14)
	18-100
	HUI-2
	0.007 (0.000, 0.019)
	1.2%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.007 (0.006, 0.009)
	100.0%

	 
	 
	 
	 
	Heterogeneity3
	I² = 0%, p = 0.90

	Outpatient pneumonia (per episode)

	Fryback DG2,4 [27]
	1993
	Patients (N=46)
	45-100
	TTO
	0.008 (0.000, 0.018)
	4.7%

	Coley CM [21] 
	1996
	Patients (N=318)
	≥18
	SG
	0.006 (0.004, 0.008)
	94.4%

	IOM2 [3]
	2000
	HCPs (N=14)
	18-100
	HUI-2
	0.005 (0.000, 0.027)
	1.0%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.006 (0.004, 0.008)
	100.0%

	 
	 
	 
	 
	Heterogeneity3
	I² = 0%, p = 0.95

	Abbreviations: CI: confidence interval; HCP: health care professionals; HSUV: health state utility value; HUI: Health Utilities Index; IOM: Institute of Medicine; QALY: quality-adjusted life year; SG: standard gamble; TTO: time trade-off; US: United States.

	Notes:
	 
	 
	 
	 
	 
	 

	[1] Random-effects meta-analyses, using the DerSimonian and Laird method, were conducted to calculate the weights and the pooled estimates, along with the 95% CIs.

	[2] The lower bound of the 95% CI for QALY decrements was truncated at 0.

	[3] Heterogeneity across data sources was measured using the I2 statistic, which represents the proportion of the variability attributable to between-study heterogeneity.

	[4] For this study, TTO (direct method) was prioritized over QWB (indirect method) because TTO is the more commonly used of the two methods.





Supplementary Table S20. Meta-analyses of health state utility value for post-meningitis sequelae in adults among US studies
	Author
	Year
	Surveyed populations
	Age (years)
	Method to generate HSUVs
	HSUV [95% CI] 
	Weights1

	Neurological deficits

	Gold MR [17]
	1998
	Patients/Parents (N=183)
	18-100
	HALex
	0.420 (0.391, 0.449)
	72.0%

	IOM [3]
	2000
	HCPs (N=14)
	18-100
	HUI-2
	0.600 (0.364, 0.836)
	28.0%

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	Pooled estimate1
	0.470 (0.312, 0.629)
	100.0%

	 
	 
	 
	 
	Heterogeneity2
	I² = 55%, p = 0.14

	Abbreviations: CI: confidence interval; HALex: Health and Activity Limitations Index; HCP: health care professional; HSUV: health state utility value; HUI: Health Utilities Index; IOM: Institute of Medicine; US: United States.

	Notes:
	 
	 
	 
	 
	 
	 

	[1] Random-effects meta-analyses, using the DerSimonian and Laird method, were conducted to calculate the weights and the pooled estimates, along with the 95% CIs.

	[2] Heterogeneity across data sources was measured using the I2 statistic, which represents the proportion of the variability attributable to between-study heterogeneity.






Supplementary Table S21. Sensitivity to illness duration and SD imputation assumptions - Meta-analyses of QALY decrements of meningitis in children as an example
	Author
	Year
	Country
	Surveyed populations
	Age (years)
	Method to generate utilities
	QALY decrements 
[95% CI] 
	Weights1

	Base Case
 (missing utility/disutility SDs assumed to be 75% of the mean; illness duration assumed to be 10.6 days)

	Kramer MS [1]
	1994
	Canada
	Parents of well children (N=100)
Parents of febrile children (N=61) 
HCPs (N=56)
	0-2
	VAS
	0.016 (0.015, 0.018)
	25.1%

	Bennett JE [2]
	2000
	US
	Parents (N=94)
	0-5
	SG
	0.023 (0.007, 0.039)
	9.8%

	IOM [3]
	2000
	US
	HCPs (N=14)
	0-17
	HUI-2
	0.021 (0.008, 0.034)
	12.8%

	Petrou S [4]
	2009
	UK
	Parents (N=44)
	5-18
	HUI-3
	0.024 (0.015, 0.033)
	16.6%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	EQ-5D-3L
	0.030 (0.023, 0.038)
	19.2%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=19)
Patients (N=7)
	5-18
	EQ-5D-3L
	0.027 (0.017, 0.036)
	16.5%

	 
	 
	 
	 
	
	
	
	

	
	
	
	
	
	
	
	

	 
	 
	 
	 
	
	Pooled estimate1
	0.023 (0.017, 0.030)
	100.0%

	 
	 
	 
	 
	
	Heterogeneity2
	I² = 76%, p < 0.01*

	Sensitivity: missing SDs assumed to be 50% of the mean
(assumptions for illness duration remained unchanged: 10.6 days)

	Kramer MS [1]
	1994
	Canada
	Parents of well children (N=100)
Parents of febrile children (N=61) 
HCPs (N=56)
	0-2
	VAS
	0.016 (0.015, 0.018)
	25.0%

	Bennett JE [2]
	2000
	US
	Parents (N=94)
	0-5
	SG
	0.023 (0.007, 0.039)
	9.8%

	IOM [3]
	2000
	US
	HCPs (N=14)
	0-17
	HUI-2
	0.021 (0.008, 0.033)
	13.0%

	Petrou S [4]
	2009
	UK
	Parents (N=44)
	5-18
	HUI-3
	0.024 (0.015, 0.033)
	16.5%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	EQ-5D-3L
	0.030 (0.023, 0.038)
	19.2%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=19)
Patients (N=7)
	5-18
	EQ-5D-3L
	0.027 (0.017, 0.036)
	16.5%

	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	
	Pooled estimate1
	0.023 (0.017, 0.030)
	100.0%

	 
	 
	 
	 
	
	Heterogeneity2
	I² = 77%, p < 0.01*

	Sensitivity: missing SDs assumed to be 25% of the mean
(assumptions for illness duration remained unchanged: 10.6 days)

	Kramer MS [1]
	1994
	Canada
	Parents of well children (N=100)
Parents of febrile children (N=61) 
HCPs (N=56)
	0-2
	VAS
	0.016 (0.016, 0.017)
	25.0%

	Bennett JE [2]
	2000
	US
	Parents (N=94)
	0-5
	SG
	0.023 (0.007, 0.039)
	9.8%

	IOM [3]
	2000
	US
	HCPs (N=14)
	0-17
	HUI-2
	0.021 (0.015, 0.027)
	13.2%

	Petrou S [4]
	2009
	UK
	Parents (N=44)
	5-18
	HUI-3
	0.024 (0.018, 0.030)
	16.5%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	EQ-5D-3L
	0.030 (0.026, 0.034)
	19.2%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=19)
Patients (N=7)
	5-18
	EQ-5D-3L
	0.027 (0.021, 0.032)
	16.5%

	
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	
	

	 
	 
	 
	 
	 
	Pooled estimate1
	0.023 (0.017, 0.030)
	100.0%

	 
	 
	 
	 
	 
	Heterogeneity2
	I² = 77%, p < 0.01*

	Sensitivity: illness duration assumed to be 8 days 
(assumption for SD imputation remained unchanged: 75% of the mean)

	Kramer MS [1]
	1994
	Canada
	Parents of well children (N=100)
Parents of febrile children (N=61) 
HCPs (N=56)
	0-2
	VAS
	0.012 (0.011, 0.014)
	42.1%

	Bennett JE [2]
	2000
	US
	Parents (N=94)
	0-5
	SG
	0.023 (0.007, 0.039)
	5.3%

	IOM [3]
	2000
	US
	HCPs (N=14)
	0-17
	HUI-2
	0.021 (0.008, 0.034)
	7.9%

	Petrou S [4]
	2009
	UK
	Parents (N=44)
	5-18
	HUI-3
	0.018 (0.009, 0.027)
	13.7%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	EQ-5D-3L
	0.023 (0.016, 0.030)
	18.2%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=19)
Patients (N=7)
	5-18
	EQ-5D-3L
	0.020 (0.011, 0.029)
	12.7%

	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	
	Pooled estimate1
	0.020 (0.016, 0.024)
	100.0%

	 
	 
	 
	 
	
	Heterogeneity2
	I² = 42%, p = 0.01*

	Sensitivity: illness duration assumed to be 12 days 
(assumptions for SD imputation remained unchanged: 75% of the mean)

	Kramer MS [1]
	1994
	Canada
	Parents of well children (N=100)
Parents of febrile children (N=61) 
HCPs (N=56)
	0-2
	VAS
	0.018 (0.017, 0.020)
	22.1%

	Bennett JE [2]
	2000
	US
	Parents (N=94)
	0-5
	SG
	0.023 (0.007, 0.039)
	11.5%

	IOM [3]
	2000
	US
	HCPs (N=14)
	0-17
	HUI-2
	0.021 (0.008, 0.034)
	14.1%

	Petrou S [4]
	2009
	UK
	Parents (N=44)
	5-18
	HUI-3
	0.027 (0.018, 0.037)
	16.7%

	Galante J [5]
	2011
	Argentina
	General population (N=73)
	0-17
	EQ-5D-3L
	0.034 (0.027, 0.042)
	18.7%

	Kulpeng W [6]
	2013
	Thailand
	Parents (N=19)
Patients (N=7)
	5-18
	EQ-5D-3L
	0.030 (0.021, 0.040)
	16.9%

	 
	 
	 
	 
	
	
	
	

	 
	 
	 
	 
	
	Pooled estimate1
	0.025 (0.017, 0.033)
	100.0%

	 
	 
	 
	 
	
	Heterogeneity2
	I² = 84%, p < 0.01*

	Abbreviations: CI: confidence interval; EQ-5D: EuroQoL 5-Dimension; HCP: health care professionals; HUI: Health Utilities Index; IOM: Institute of Medicine; PTO: person trade-off; QALY: quality-adjusted life year; SG: standard gamble; TTO: time trade-off; UK: United Kingdom; US: United States; VAS: visual analog scale.

	Notes:
	 
	 
	 
	 
	 
	 
	 

	[1] Random-effects meta-analyses were conducted using the DerSimonian and Laird method to calculate the weights, pooled estimates, and 95% CIs.

	[2] Heterogeneity across data sources was measured using the I2 statistic, which represents the proportion of the variability attributable to between-study heterogeneity.

	[3] The lower bound of the 95% CI for QALY decrements was truncated at 0.







Supplementary Figure S1. PRISMA diagrams based on the literature review of (A) CUAs of pneumococcal vaccines and (B) original research studies on health utilities of pneumococcal disease1
(A)
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(B)
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Abbreviations: PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses; CUA: cost-utility analysis; CEA: cost-effectiveness analysis.

Notes:
[1] The literature search was conducted in MEDLINE, MEDLINE Daily, MEDLINE In-Data-Review & Other Non-Index Citations, and MEDLINE In-Process, on June 11, 2024.
[2] CUAs of pneumococcal vaccines in North America and Europe were identified through a separate literature review (see Supplementary Figure S1A). These nine original studies were identified from the references of the included 108 CUAs.
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