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SUPPLEMENTARY MATERIALS 
Supplemental Table 1: Epidemiological inputs, vaccine characteristic inputs, and health outcome inputsa 
	Category/input
	Base-case value
	Rangeb
	Distribution used for sensitivity analyses
	Source(s)

	
	
	Lower bound
	Upper bound
	
	

	Population size, n

	Ages 0–9 years
	40,394,847
	–
	–
	–
	US Census Bureau (2015) [3]

	Ages 10–19 years
	41,685,397
	–
	–
	–
	

	Ages 20–29 years
	45,077,848
	–
	–
	–
	

	Ages 30–39 years
	41,933,700
	–
	–
	–
	

	Ages 40–49 years
	40,896,154
	–
	–
	–
	

	Ages 50–59 years
	43,985,220
	–
	–
	–
	

	Ages 60–69 years
	35,040,375
	–
	–
	–
	

	Ages 70–79 years
	19,566,470
	–
	–
	–
	

	Ages 80–89 years
	9,644,050
	–
	–
	–
	

	Ages 90–99 years
	2,335,653
	–
	–
	–
	

	Projected births per year 
(average of 2025–2039)
	4,166,185
	–
	–
	
–
	

	Annual probability of all-cause mortality, average of age range

	Ages 0–9 years
	0.00075
	–
	–
	–
	US Census Bureau (2015) [3]

	Ages 10–19 years
	0.00031
	–
	–
	–
	

	Ages 20–29 years
	0.00098
	–
	–
	–
	

	Ages 30–39 years
	0.00141
	–
	–
	–
	

	Ages 40–49 years
	0.00257
	–
	–
	–
	

	Ages 50–59 years
	0.00611
	–
	–
	–
	

	Ages 60–69 years
	0.01253
	–
	–
	–
	

	Ages 70–79 years
	0.02956
	–
	–
	–
	

	Ages 80–89 years
	0.08272
	–
	–
	–
	

	Ages 90–99 years
	0.22162
	–
	–
	–
	

	Annual IMD cases without vaccination, ages 11–25 years

	Serogroup B
	40
	–
	–
	–
	CDC, National Notifiable Diseases Surveillance System, Annual Tables of Infectious Disease Data (2015–2019) [4-6]. Values were set to the average annual incidence reported in the NNDSS from 2015–2019.

	Serogroups A, C, W, and Y
	47
	–
	–
	–
	Values for serogroups C, W, and Y for ages 11–22 years were projected over the 2015–2019 using a regression presented by Mbaeyi et al. (2020) [7, 8]

	CFR per IMD case across age groups

	Serogroup B
	0.00–21.43%
	0.00–1.87%
	0.00–42.92%
	–
	MacNeil et al. (2018) [9]

	Serogroups A, C, W, and Y
	4.00–19.27%
	0.00–9.65%
	11.68–32.63%
	–
	

	Other serogroups
	0.00–14.71%
	0.00–4.29%
	0.00–39.41%
	–
	

	Initial protection against IMD

	Protection against IMD due to MenB

	Dose 1 against MenB (from MenB-4C or MenABCWY)
	33.5%
	12.4%
	49.7%
	Beta
	Argante et al. (2021); Semmes et al. (2020); Simon et al. (2015) [10-12]

	Dose 2 against MenB from MenB-4C 
	78.7%
	77.2%
	80.1%
	Beta
	ClinicalTrials.gov, NCT04886154 [13]

	Dose 2 against MenB from MenABCWY
	77.9%
	76.6%
	79.2%
	Beta
	ClinicalTrials.gov, NCT04886154 [13]

	Protection against IMD due to MenACWY

	Dose 1 against MenACWY (from MenACWY-CRM or MenABCWY)
	79.0%
	49.0%
	91.0%
	Beta
	Cohn et al. (2017) [14]

	Dose 2 against MenACWY (from MenACWY-CRM and/or MenABCWY)
	100.0%
	98.7%
	100.0%
	Beta
	Tipton et al. (2019) [15]

	Waning of vaccine protectionc

	Average months of protection against IMD after vaccination to reflect vaccine protection waning

	Protection against MenB
	60.0
	48.0
	72.0
	Normal
	To estimate the average duration of protection for MenB and MenACWY vaccines, the exponential function was used to extrapolate the rate of vaccine protection, calculated using regression analysis considering the specific timepoints (in months) and persistence values (%) presented in studies. MenB duration of protection was found to range between 52 months and 148 months, for an average of 60.0 months: Papageorgiou et al. (2024) [16] and Wang et al. (2023) [17]

	Protection against MenACWY
	81.6
	65.28
	97.92
	Normal
	Cohn et al. (2017) [14]

	Sequelae

	Rate of developing sequelaed,e

	Anoxic brain damage
	4.10%
	1.15%
	7.05%
	Beta
	Base-case values for anoxic brain damage, obstructive hydrocephalus, and stroke were from Davis et al. (2011) [1]. All other values were from Shen et al. (2022) [2]. All values were also validated by a GSK advisory board on IMD sequelae held in 2023.f
Standard errors for values sourced from Davis et al. (2011) [1] were estimated using event counts (n) and cohort size (N). Upper and lower bounds were then derived assuming a normal distribution around the mean. Upper and lower bounds of values sourced from Shen et al. (2022) [2] were based on the provided range. Standard errors were based on the assumption that the resulting range is a 95% CI assuming a normal distribution around the mean.


	Blindness/severe visual impairment
	0.42%
	0.26%
	2.44%
	Beta
	

	Communication disorders
	4.18%
	0.39%
	12.17%
	Beta
	

	Depression
	0.26%
	0.00%
	5.83%
	Beta
	

	Generalized anxiety
	2.68%
	0.00%
	5.83%
	Beta
	

	Intellectual disabilities
	0.84%
	0.52%
	2.44%
	Beta
	

	Major amputation
	1.26%
	0.00%
	2.67%
	Beta
	

	Minor amputation
	2.09%
	1.74%
	3.84%
	Beta
	

	Motor deficits
	3.97%
	1.54%
	42.76%
	Beta
	

	Obstructive hydrocephalus
	1.20%
	0.00%
	2.82%
	Beta
	

	Renal condition
	7.32%
	0.79%
	8.92%
	Beta
	

	Scarring with/without grafting
	3.66%
	1.67%
	17.82%
	Beta
	

	Seizures
	2.09%
	0.92%
	7.06%
	Beta
	

	Severe hearing loss
	2.45%
	1.53%
	11.88%
	Beta
	

	Stroke
	12.10%
	7.25%
	16.95%
	Beta
	

	Unilateral/moderate bilateral hearing loss
	6.47%
	2.30%
	12.94%
	Beta
	

	Utility during acute IMD 

	Without sequelae
	0.799
	0.770
	0.830
	Beta
	Christensen et al. (2014) [18]. Lower bound and upper bound values for acute care without sequelae were extrapolated based on lower and upper quartiles reported in Kennedy et al. (2017) [19]. Standard errors were calculated assuming that lower and upper bound values represented 95% confidence intervals.

	With sequelae
	0.861
	0.820
	0.900
	Beta
	Christensen et al. (2014) [18]

	Utility for people with long-term IMD sequelae

	Anoxic brain damage
	0.690
	0.690
	0.828
	Beta
	Assumed to be the same as the utility value for stroke from Xie et al. (2006) [20]

	Blindness/severe visual impairment
	0.260
	0.190
	0.330
	Beta
	Brown et al. (2001) [21]

	Communication disorders
	0.780
	0.640
	0.960
	Beta
	Al-Janabi et al. (2016) [22]

	Depression
	0.789
	0.760
	0.810
	Beta
	Saarni et al. (2007) [23]

	Generalized anxiety
	0.750
	0.710
	0.790
	Beta
	Saarni et al. (2007) [23]

	Intellectual disabilities
	0.620
	0.580
	0.660
	Beta
	Oostenbrink et al. (2002) [24]

	Major amputation
	0.690
	0.490
	0.740
	Beta
	Erickson et al. (2001) [25]

	Minor amputation
	0.792
	0.490
	0.834
	Beta
	Ortega-Sanchez (2023); Erickson et al. (2001) [25, 26]. Due to lack of evidence for minor amputation, the utility value is anchored on the ratio between single and multiple amputation reported in Ortega‑Sanchez (2023). The ratio of 0.7/0.61 was applied to the major amputation value of Erickson et al. (2001): 0.7/0.61*0.69=0.79.

	Motor deficits
	0.670
	0.630
	0.710
	Beta
	Oostenbrink et al. (2002) [24]

	Obstructive hydrocephalus
	0.850
	0.785
	0.915
	Beta
	Kulkarni et al. (2010) [27]

	Renal condition
	0.820
	0.740
	0.900
	Beta
	Wyld et al. (2012) [28]

	Scarring with/without grafting
	1.000
	1.000
	1.000
	Beta
	Blakeney et al. (1998) [29]

	Seizures
	0.830
	0.800
	0.860
	Beta
	Oostenbrink et al. (2002) [24]

	Severe hearing loss
	0.810
	0.750
	0.860
	Beta
	Oostenbrink et al. (2002) [24]

	Stroke
	0.690
	0.552
	0.828
	Beta
	Xie et al. (2006) [20]

	Unilateral/moderate bilateral hearing loss
	0.910
	0.880
	0.940
	Beta
	Oostenbrink et al. (2002) [24]

	Utility for family and network of people with IMD

	Utility losses experienced by family and network of patient 
	0.48
	0.17
	0.79
	Beta
	Utility losses experienced by family and network of patient were assumed to be 48% of the utility loss experienced by the patient due to acute disease and long‑term sequelae, based on evidence from Al-Janabi et al. (2016) [22]and utilized by Christensen et al. (2014) [18]

	Utility loss of bereaved family (assumed to be proportional to QALYs lost in fatal IMD cases)
	0.09
	0.00
	0.20
	Uniform
	Utility loss of bereaved family was assumed to be proportional to QALYs lost in fatal IMD cases, estimated at 9%, based on evidence from Song et al. (2010) [30] and utilized by Christensen et al. (2014) [18]

	Caregiver utility
	0.89
	0.79
	1.00
	Beta
	Gani et al. (2008) [31]


[bookmark: _Hlk163225898]Footnotes: aFrom “Public Health Impact of Introducing a Pentavalent Vaccine Against Invasive Meningococcal Disease in the United States” by Shah et al., 2024, PharmacoEconomics 43, p. 311–329 (https://link.springer.com/article/10.1007/s40273-024-01439-y). CC BY-NC (http://creativecommons.org/licenses/by-nc/4.0/) [32]; bFor the PSA, the beta distribution has been assumed for all utility values. The standard errors applied in the beta distribution parameters are consistent with the reported uncertainty ranges representing 95% confidence intervals. cThe same waning rate for protection against IMD due to serogroup B was used for MenB and MenABCWY across all comparator and intervention strategies. The same waning rate for protection against IMD due to serogroups A, C, W, and Y was used for MenACWY and MenABCWY across all comparator and intervention strategies. Vaccine effectiveness waning rate was calculated to reflect average months of persistence, given exponential loss. dThe model allows for sequelae incidence to vary across serogroups; however, because there is no known differentiation of sequelae incidence by serogroup, the same sequelae incidence rates per IMD case are assumed for serogroups B; A, C, W, and Y; and other serogroups. eFor the PSA, the beta distribution has been assumed for the purpose of sampling values for all inputs. The standard errors applied in the beta distribution parameters are consistent with the reported uncertainty ranges representing 95% confidence intervals. fTwenty-two IMD sequelae were identified from previously published literature and assessed by the advisors for inclusion in a health economic model to determine the impact of meningococcal vaccination. The advisors found that a systematic literature review by Shen et al. 2022 provided valuable and comprehensive information on IMD sequelae by reviewing the most recent literature on IMD. In conjunction with other available evidence, the advisors suggested 16 sequelae were relevant to IMD, and have been included here. –: not varied in the sensitivity analyses.
Abbreviations: CI: confidence interval; IMD: invasive meningococcal disease; MenABCWY: meningococcal serogroups A, B, C, W, and Y; MenACWY: meningococcal serogroups A, C, W, and Y; MenB: meningococcal serogroup B; PSA: probabilistic sensitivity analysis.

[bookmark: _Ref197007884]Supplemental Table 2. Costs inputsa
	Category/input
	Base case value ($)
	Range
	
	Standard error ($)

	
	
	Lower bound ($)
	Upper bound ($)
	

	Direct medical IMD costs

	Direct cost of acute care per IMD case

	Ages 0–0 years
	30,332
	16,506
	44,159
	7,054

	Ages 1–4 years
	26,831
	14,601
	39,062
	6,240

	Ages 5–10 years
	26,831
	14,601
	39,062
	6,240

	Ages 11–12 years
	26,831
	14,601
	39,062
	6,240

	Ages 13–15 years
	26,831
	14,601
	39,062
	6,240

	Ages 16–22 years
	26,831
	14,601
	39,062
	6,240

	Ages 23–39 years
	20,772
	10,799
	30,746
	5,089

	Ages 40–64 years
	20,772
	10,799
	30,746
	5,089

	Ages 65–99 years
	25,618
	18,212
	33,024
	3,779

	Sources: Hall et al., 2021 [33]; US BLS, 2025 [34]; AHRQ, 2024 [35].

	Direct IMD sequelae costs during the first year after IMD case 

	Anoxic brain damage b
	0
	0
	0
	0

	Blindness/severe visual impairment b
	0
	0
	0
	0

	Communication disorders
	2,343
	1,874
	2,811
	239

	Depression
	7,200
	6,866
	7,534
	170

	Generalized anxiety
	3,535
	2,623
	4,447
	465

	Intellectual disabilities
	7,550
	6,040
	9,060
	770

	Major amputation
	137,545
	116,664
	158,427
	10,654

	Minor amputation
	25,384
	24,702
	26,065
	348

	Motor deficits b
	0
	0
	0
	0

	Obstructive hydrocephalus
	18,260
	17,808
	18,712
	231

	Renal condition
	,658
	28,526
	42,789
	3,639

	Scarring with/without grafting
	14,150
	12,863
	15,437
	657

	Seizures
	14,835
	14,327
	15,343
	259

	Severe hearing loss
	112,148
	78,562
	145,733
	17,136

	Stroke 
	0
	0
	0
	0

	Unilateral/moderate bilateral hearing loss
	351,471
	1,177
	1,765
	150

	Sources: Marshall et al., 2024 [36]; US BLS, 2025 [34]; AHRQ, 2024 [35]; ASHA, 2023 [37]; Armbrecht et al., 2021 [38]; Kim et al., 2020 [39]; Wanamaker et al., 2020 [40]; Golestaneh et al., 2017 [41]; Nassiri et al., 2022 [42].

	Direct IMD sequelae costs ≥2 years after IMD casec 

	Communication disorders
	2,343
	1,874
	2,811
	239

	Depression
	0
	0
	0
	0

	Generalized anxiety
	3,535
	2,623
	4,447
	465

	Intellectual disabilities
	7,550
	6,040
	9,060
	770

	Major amputation
	28,770
	23,016
	34,524
	2,936

	Minor amputation
	0
	0
	0
	0

	Obstructive hydrocephalus
	0
	0
	0
	0

	Renal condition
	35,658
	28,526
	42,789
	3,639

	Scarring with/without grafting
	0
	0
	0
	0

	Seizures
	0
	0
	0
	0

	Severe hearing loss
	3,117
	2,494
	3,740
	318

	Unilateral/moderate bilateral hearing loss
	718
	575
	862
	73

	Sources: Marshall et al., 2024 [36]; US BLS, 2025 [34]; ASHA, 2023 [37]; Armbrecht et al., 2021 [38]; Kim et al., 2020 [39]; Wanamaker et al., 2020 [40]; Golestaneh et al., 2017 [41]; Nassiri et al., 2022 [42]; ACIA, 2023 [43]; CMS, 2023 [44].

	Direct costs of long-term caregiving

	Percentage of cases among survivors requiring lifelong caregiving
	4%
	1%
	10%
	2%

	Direct cost of caregiving per year ($)
	5,241
	4,581
	4,599
	5

	Sources: Davis et al., 2011 [1]; Beck et al., 2020 [45]; Beck et al., 2021 [46]; US BLS, 2025 [34]; US BEA, 2025 [47]. 

	Direct nonmedical IMD costs

	Annual special education costs for long-term sequelae (until age 21 years)c

	Blindness/severe visual impairment
	27,435
	22,627
	32,244
	2,453

	Communication disorders
	10,108
	7,738
	12,478
	1,209

	Depression
	17,328
	14,581
	20,074
	1,401

	Intellectual disabilities
	18,772
	17,414
	20,129
	693

	Obstructive hydrocephalus
	18,772
	16,774
	20,769
	1,019

	Severe hearing loss
	20,216
	17,322
	23,109
	1,476

	Unilateral/moderate bilateral hearing loss
	20,216
	17,322
	23,109
	1,476

	Sources: Marshall et al., 2024 [36]; US BEA, 2025 [47]; Chambers et al., 2003 [48]; NCES, 2021 [49].

	Indirect costs due to IMD

	Inputs for calculating cost of productivity loss in patients with IMD and caregivers (except relative productivity loss due to long-term sequelae)

	Productivity losses for patients with IMD during acute care phase (market and nonmarket losses)

	Productivity losses for patient (if working age), years 

	0−14
	0
	0
	0
	0

	15−19
	376
	355
	398
	11

	20−24
	841
	795
	888
	24

	25−34
	1,572
	1,485
	1,659
	44

	35−44
	1,815
	1,714
	1,915
	51

	45−54
	2,367
	2,256
	2,478
	57

	55−64
	1,888
	1,799
	1,976
	45

	65−74
	1,235
	1,167
	1,303
	35

	≥75
	916
	859
	972
	29

	Productivity losses for family (if under working age), years

	0−14
	0
	0
	0
	0

	15−19
	376
	355
	398
	11

	20−24
	841
	795
	888
	24

	25−34
	1,572
	1,485
	1,659
	44

	35−44
	1,815
	1,714
	1,915
	51

	45−54
	2,367
	2,256
	2,478
	57

	55−64
	1,888
	1,799
	1,976
	45

	65−74
	1,235
	1,167
	1,303
	35

	≥75
	916
	859
	972
	29

	Patient’s average age at time of acute IMD (years)
	28
	–
	–
	–

	[bookmark: _Hlk151132155]Inputs for calculating productivity losses for patients with IMD due to long-term sequelae and premature death

	Working age (years)
	16
	–
	–
	–

	Retirement age (years) d
	100
	–
	–
	–

	Months absent
	3
	–
	–
	–

	Work hours per week
	34
	–
	–
	–

	Percentage of survivors who cannot work due to IMD
	4%
	–
	–
	–

	[bookmark: _Hlk151132176]Productivity losses for caregiving of patients with IMD 

	Percentage of survivors whose caregiver stays at home
	4%
	–
	–
	–

	Employment rate of caregiver (families with children with at least 1 parent employed without having a person with IMD to care for)d
	100%
	–
	–
	–

	Average yearly market and nonmarket time costs, years

	Age <15
	0
	0
	0
	0

	Age 15−19
	22,737
	18,190
	27,285
	2,320

	Age 20−24 
	50,807
	40,646
	60,968
	5,184

	Age 25−29 
	94,918
	75,934
	113,902
	9,686

	Age 30−34 
	94,918
	75,934
	113,902
	9,686

	Age 35−39 
	109,599
	87,679
	131,519
	11,184

	Age 40−44 
	109,599
	87,679
	131,519
	11,184

	Age 45−49 
	114,957
	91,966
	137,948
	11,731

	Age 50−54 
	114,957
	91,966
	137,948
	11,731

	Age 55−59 
	91,679
	73,343
	110,015
	9,355

	Age 60−64 
	91,679
	73,343
	110,015
	9,355

	Age 65−69 
	54,192
	43,354
	65,031
	5,530

	Age 70−74 
	54,192
	43,354
	65,031
	5,530

	Age 75−79 
	40,542
	32,434
	48,650
	4,137

	Age 80−84 
	40,542
	32,434
	48,650
	4,137

	Age ≥85 
	40,542
	32,434
	48,650
	4,137

	Sources: Hall et al., 2021 [33]; US BLS, 2025 [34]; AHRQ, 2024 [35]; US BEA, 2025 [47]; Grosse et al., 2019 [50].

	Unit costs for resources used to treat vaccine-related adverse events ($)

	Hospitalization
	9,173
	7,169
	10,636
	747

	Allergic reactions
	8,353 (weighted)
	–
	–
	680 (weighted)

	Sources: US BLS, 2023 [51]; AHRQ, 2024 [35].


[bookmark: _Ref197007888]Footnotes: aAll values rounded to the nearest whole value integer. For the probabilistic sensitivity analysis, the gamma distribution has been assumed for all costs with standard errors shown. The standard errors applied in the gamma distribution parameters are consistent with the reported uncertainty ranges representing 95% confidence intervals; bCosts were assumed to be captured in the direct cost of acute care per IMD case; therefore, additional costs per instance of this sequela were not also incurred; cOnly sequelae with costs in year 1 after IMD case are included in this table. Year ≥2 costs for all other sequelae included in the model are $0.00; dProductivity cost used daily time use data by age. These data incorporate employment; therefore, the retirement age is set to 100 years and employment rate is set to 100%.
Abbreviations: CMS, Centers for Medicare and Medicaid Services; IMD, invasive meningococcal disease; US, United States.




[bookmark: _Ref203491742]Supplemental Table 3. Meningococcal vaccination cost inputsa,b
	Parameter
	MenB-4C 
	MenACWY-CRM
	GSK’s MenABCWY vaccinec

	
	Bexsero
	Trumenba
	Menveo
	MenQuadfi
	

	Actual public sector cost for vaccine
	$155
	$143
	$112 
	$114 
	$188

	Public sector administration cost
	 $34
	 $34 
	$34

	Actual private sector cost for vaccine
	$237
	$207
	$167 
	 $172 
	$250

	Private sector administration cost
	 $34 
	 $34.00 
	$34

	Market share
	75%
	25%
	50%
	50%
	100%

	% vaccine purchased at public sector price
	50%
	50%
	50%

	% vaccine purchased at private sector price
	50%
	50%
	50%

	% vaccinations obtained from public health clinics
	22%
	22%
	22%

	% vaccinations obtained from private sector providers
	78%
	78%
	78%

	% vaccine waste
	0%
	0%
	0%

	Weighted acquisition cost per dose
	$191
	$141 
	$219

	Weighted administration cost per dose
	$34 
	$34 
	$34

	Weighted acquisition and administration cost per dose
	$225 
	$175
	$253


Footnotes: aThe model has separate inputs for vaccine administration costs for MenB-4C, MenACWY-CRM, and GSK’s MenABCWY vaccine and for multiple age categories. However, those inputs all hold the same values across all 3 types of vaccines and across ages; bAll values rounded to the nearest whole value integer; cThe public acquisition price for GSK’s MenABCWY vaccine is hypothetical and assumed 25% less than the private acquisition price.	
Abbreviations: CDC, Centers for Disease Control and Prevention; GSK, GlaxoSmithKline; Men, meningococcal; MenABCWY, IMD caused by meningococcal bacteria serogroups A, B, C, W, and Y; MenACWY-CRM, GSK vaccine targeting MenACWY only; MenB-4C, GSK vaccine targeting MenB only.
Sources: GSK, 2024 [52]; GSK, 2024 [53]; CDC, 2024 [54]; Dong, 2024 [55].
[bookmark: _Ref197019971]Supplemental Table 4. US population IMD cases averted for intervention strategies under schedule options 1 and 2 versus NV, SoC: Q-Q-B-B, and SoC: Q-P-B, years 2025–2039a
	Outcome
	SoC recommendations
	0,24-month dose interval between MenB-containing vaccines
	0,6-month dose interval between MenB-containing vaccines

	
	Qroutine at ages 11 and 16 years, BSCDM with first dose at age 16 years and second at age 16 years and 6 months
	Qroutine at ages 11 and 16 years, PSCDM at age 16 years with BSCDM at age 16 years and 6 months 
	Schedule option 1: Qroutine at ages 11 and 16 years, Broutine with first dose at age 16 years and second at age 18 years
	Schedule option 2: Qroutine at ages 11 and 16 years, Brisk-based with first dose at age 16 years and second at age 18 years
	Schedule option 1: Qroutine at ages 11 and 16 years, Broutine with first dose at age 16 years and second at age 16 years and 6 months
	Schedule option 2: Qroutine at ages 11 and 16 years, Brisk-based with first dose at age 16 years and second at age 16 years and 6 months

	
	SoC: 
Q-Q-B-B
	SoC: Q-P-B
	Q-Q-B-B (1a)
	Q-P-P (1b)
	Q-P-B (1c)
	Q-Q-B-B (2a)
	Q-P-P (2b)
	Q-P-B (2c)
	Q-Q-B-B (1d)
	Q-P-P (1e)
	Q-P-B (1f)
	Q-Q-B-B (2d)
	Q-P-P (2e)
	Q-P-B (2f)

	Cases averted versus NV

	Total IMD cases averted
	2,035
	2,035
	2,063
	2,063
	2,063
	2,047
	2,047
	2,047
	2,074
	2,074
	2,074
	2,056
	2,056
	2,056

	MenACWY cases
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000
	2,000

	MenB cases
	35
	35
	63
	63
	63
	47
	47
	47
	74
	74
	74
	56
	56
	56

	Cases averted versus SoC: Q-Q-B-B and SoC: Q-P-B

	Total IMD cases averted
	Reference
	Reference
	28
	28
	28
	12
	12
	12
	39
	39
	39
	21
	21
	21

	MenACWY cases
	Reference
	Reference
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	MenB cases
	Reference
	Reference
	28
	28
	28
	12
	12
	12
	39
	39
	39
	21
	21
	21


[bookmark: _Ref196307992]Footnotes: aResults reflect recommendation types for intervention strategies (under schedule options), with green cells indicating improved incremental outcomes versus the comparator of interest, and red cells indicating worsened incremental outcomes.
Abbreviations: B, MenB vaccine; IMD, invasive meningococcal disease; MenACWY = IMD caused by meningococcal bacteria serogroups A, C, W, and Y; MenB, IMD caused by meningococcal bacteria serogroup B; Men, meningococcal; N, no vaccine given; NV, no vaccination; P, MenABCWY vaccine; Q, MenACWY vaccine; SCDM, shared clinical decision-making; SoC, standard of care; US, United States.



[bookmark: _Ref197019973]Supplemental Table 5. US population IMD deaths and QALY losses averted for intervention strategies under schedule options 1 and 2 versus NV, SoC: Q-Q-B-B and SoC: Q-P-B, years 2025–2039a
	Outcome
	SoC recommendations
	0,24-month dose interval between MenB-containing vaccines 
	0,6-month dose interval between MenB-containing vaccines

	
	Qroutine at ages 11 and 16 years, BSCDM with first dose at age 16 years and second at age 16 years and 6 months
	Qroutine at ages 11 and 16 years, PSCDM at age 16 years with BSCDM at 16 years and 6 months
	Schedule option 1: Qroutine at ages 11 and 16 years, Broutine with first dose at age 16 years and second at age 18 years
	Schedule option 2: Qroutine at ages 11 and 16 years, Brisk-based with first dose at age 16 years and second at age 18 years
	Schedule option 1: Qroutine at ages 11 and 16 years, Broutine with first dose at age 16 years and second at age 16 years and 6 months
	Schedule option 2: Qroutine at ages 11 and 16 years, Brisk-based with first dose at age 16 years and second at age 16 years and 6 months

	
	SoC: 
Q-Q-B-B
	SoC: 
Q-P-B
	Q-Q-B-B (1a)
	Q-P-P (1b)
	Q-P-B (1c)
	Q-Q-B-B (2a)
	Q-P-P (2b)
	Q-P-B (2c)
	Q-Q-B-B (1d)
	Q-P-P (1e)
	Q-P-B (1f)
	Q-Q-B-B (2d)
	Q-P-P (2e)
	Q-P-B (2f)

	Deaths averted

	Total IMD deaths averted versus NV
	297
	297
	300
	300
	300
	298
	298
	298
	301
	301
	301
	299
	299
	299

	Total IMD deaths averted versus SoC: Q-Q-B-B and SoC: Q-P-B
	Reference
	Reference
	3
	3
	3
	1
	1
	1
	5
	5
	5
	2
	2
	2

	QALY losses averted

	Total QALY lost versus NV
	−12,709
	−12,709
	–12,874
	–12,874
	–12,874
	–12,780
	–12,780
	–12,780
	–12,936
	–12,936
	–12,936
	–12,832
	–12,832
	–12,832

	Total QALY lost versus
SoC: Q-Q-B-B and SoC: Q-P-B
	Reference
	Reference
	−165
	−165
	−165
	−70
	−70
	−70
	−226
	−226
	−226
	−123
	−123
	−123


[bookmark: _Ref196307994]Footnotes: aResults reflect recommendation types for intervention strategies (under schedule options), with green cells indicating improved incremental outcomes versus the comparator of interest, and red cells indicating worsened incremental outcomes.
Abbreviations: B, MenB vaccine; Men, meningococcal; N, no vaccine given; NV, no vaccination; P, MenABCWY vaccine; Q, MenACWY vaccine; QALY, quality-adjusted life-year; SCDM, shared clinical decision-making; SoC, standard of care; US, United States.




[bookmark: _Ref196308121]Supplemental Table 6. US population incremental costs for intervention strategies under schedule options 1 and 2, versus SoC: Q-Q-B-B and SoC: Q-P-B, years 2025–2039a
	Incremental cost outcomes (in $ billion, discounted) 

	0,24-month dose interval between MenB-containing vaccines
	0,6-month dose interval between MenB-containing vaccines

	
	Schedule option 1: Qroutine at ages 11 and 16 years, Broutine with first dose at age 16 years and second at age 18 years
	Schedule option 2: Qroutine at ages 11 and 16 years, Brisk-based with first dose at age 16 years and second at age 18 years
	Schedule option 1: Qroutine at ages 11 and 16 years, Broutine with first dose at age 16 years and second at age 16 years and 6 months
	Schedule option 2: Qroutine at ages 11 and 16 years, Brisk-based with first dose at age 16 years and second at age 16 years and 6 months

	
	Q-Q-B-B (1a)
	Q-P-P (1b)
	Q-P-B (1c)
	Q-Q-B-B (2a)
	Q-P-P (2b)
	Q-P-B (2c)
	Q-Q-B-B (1d)
	Q-P-P (1e)
	Q-P-B (1f)
	Q-Q-B-B (2d)
	Q-P-P (2e)
	Q-P-B (2f)

	Costs versus SoC: Q-Q-B-B

	Total vaccination costs
	$4.04
	$0.05
	−$0.24
	$1.50
	−$1.39
	−$1.60
	$5.43
	$1.61
	$1.15
	$2.51
	−$0.09
	−$0.42

	Total IMD disease costs
	−$0.002
	−$0.002
	−$0.002
	−$0.001
	−$0.001
	−$0.001
	−$0.003
	−$0.003
	−$0.003
	−$0.002
	−$0.002
	−$0.002

	Total IMD indirect costs
	−$0.01
	−$0.01
	−$0.01
	−$0.01
	−$0.01
	−$0.01
	−$0.02
	−$0.02
	−$0.02
	−$0.01
	−$0.01
	−$0.01

	Total societal costs
	$4.02
	$0.03
	−$0.26
	$1.49
	−$1.40
	−$1.61
	$5.41
	$1.59
	$1.13
	$2.49
	−$0.27
	−$0.60

	Costs versus SoC: Q-P-B

	Total vaccination costs
	$6.36
	$2.37
	$2.08
	$3.82
	$0.93
	$0.72
	$7.76
	$3.93
	$3.48
	$4.83
	$2.06
	$1.73

	Total IMD disease costs
	−$0.002
	−$0.002
	−$0.002
	−$0.001
	−$0.001
	−$0.001
	−$0.003
	−$0.003
	−$0.003
	−$0.002
	−$0.002
	−$0.002

	Total IMD indirect costs
	−$0.01
	−$0.01
	−$0.01
	−$0.01
	−$0.01
	−$0.01
	−$0.02
	−$0.02
	−$0.02
	−$0.01
	−$0.01
	−$0.01

	Total societal costs
	$6.35
	$2.35
	$2.07
	$3.81
	$0.92
	$0.72
	$7.73
	$3.91
	$3.45
	$4.82
	$2.05
	$1.72


[bookmark: _Ref196308482]Footnotes: aResults reflect recommendation types for intervention strategies (under schedule options), with green cells indicating improved incremental outcomes versus the comparator of interest.
Abbreviations: B, MenB vaccine; IMD, invasive meningococcal disease; Men, meningococcal; N, no vaccine given; P, MenABCWY vaccine; Q, MenACWY vaccine; SoC, standard of care; US, United States.


Supplemental Table 7. Vaccine coverage rates for the meningococcal vaccine schedule options proposed by the ACIP and evaluated in the modela
	Assumed age at vaccination
	Coverage
	Vaccinerecommendation type
	Rationale

	11 years, 0 months
	88.4%
	Qroutine
	Current MenACWY vaccine ≥1 dose at age 13–17 years (95% CI, 87.3%–89.4%).[56, 57]

	16 years, 0 months
	59.7%
	Broutine, Proutine, Qroutine
	Current MenACWY vaccine ≥2 doses at age 17 years (95% CI, 56.2%–63.2%).[56, 57]

	16 years, 0 months
	32.4%
	BSCDM, PSCDM
	Current MenB vaccine ≥1 dose at age 17 years (95% CI, 29.3%–35.6%).[56]

	16 years, 6 months
	12.8%
	BSCDM
	Current MenB vaccine ≥2 doses at age 17 years (95% CI, 10.7%–15.3%).[56] The series completion coverage after the first dose is 40% (12.8%/32.4%).

	16 years, 0 months
	59.7%
	Qroutine
	Current MenB vaccine ≥2 doses at age 17 years (95% CI, 10.7%–15.3%).[56] The series completion coverage after the first dose is 40% (12.8%/32.4%).

	16 years, 0 months
	27.3%
	Qroutine
	Assumed equal to the difference between the current MenACWY vaccine ≥2 doses at age 17 years (59.7%) and the SCDM recommendation (32.4%).

	18 years, 0 months
	20.9%
	Broutine, Proutine
	Current MenB vaccine initiation and completion coverage rates are 32.4% and 12.8%, respectively, and the MenB vaccine series completion coverage after 1 dose is 40%. Extending the dose interval of the second dose of MenB-containing vaccines to 24 months will have coverage implications that should factor in patterns of healthcare visits. These patterns of care show declining HCP visits as age increases, highlighting healthcare system limitations in providing preventative care to adolescents and young adults. Thus, the current MenB vaccine completion coverage needs to be adjusted. This adjustment is calculated based on the MenB vaccine completion coverage of 12.8% and the 11% relative decrement in patterns of healthcare visits from age 16 to 18 years. The adjusted 24-month MenB vaccine completion coverage is 11.4% (12.8%*[100%–11%]) for a MenB vaccine initiation coverage of 32.4%, with a 24-month MenB vaccine series completion coverage for the first dose of 35% (11.4%/32.4%). Because this intervention strategy assumes a MenB vaccine initiation coverage of 59.7%, the corresponding MenB vaccine completion coverage is 20.9% (product between the 59.7% initiation coverage and the 35% 24-month MenB vaccine series completion coverage after the first dose). The same rationale applies to the 95% CI, 19.7%–22.1%.

	16 years, 0 months
	43.2%
	Brisk-based, Prisk-based
	Assumed equal to the overall coverage due to risk-based recommendation (including coverage for permissive use among those not deemed at risk). Regarding the 95% CI, given the uncertainty around the implementation of a risk-based recommendation in the adolescent meningococcal space, we conservatively assumed a range with a lower bound 20% less than the point estimate and an upper bound equal to the point estimate; resulting in a 95% CI of 34.6%–43.2%.

	18 years, 0 months
	15.1%
	Brisk-based, Prisk-based
	Current MenB vaccine initiation and completion coverage rates are 32.4% and 12.8%, respectively, and the MenB vaccine series completion coverage after 1 dose is 40%. Extending the dose interval of the second dose of MenB-containing vaccines to 24 months will have coverage implications that should factor in patterns of healthcare visits. These patterns of care show declining HCP visits as age increases, highlighting healthcare system limitations in providing preventative care to adolescents and young adults. Thus, the current MenB vaccine completion coverage needs to be adjusted. This adjustment is calculated based on the MenB vaccine completion coverage of 12.8% and the 11% relative decrement in patterns of healthcare visits from age 16 to 18 years. The adjusted 24-month MenB vaccine completion coverage is 11.4% (12.8%*[100%-11%]) for a MenB vaccine initiation coverage of 32.4%, with a 24-month MenB vaccine series completion coverage the first dose of 35% (11.4%/32.4%). Because this intervention strategy assumes a MenB vaccine initiation coverage of 43.2%, the corresponding completion coverage will be 15.1% (product between the 43.2% initiation coverage and the 35% 24-month MenB vaccine series completion coverage after the first dose). The same rationale applies to the 95% CI, 12.1%–15.1%.

	16 years, 0 months
	16.5%
	Qroutine
	Assumed equal to the difference between the current MenACWY vaccine ≥2 doses at age 17 years (59.7%) and the overall coverage due to risk-based recommendation (including coverage for permissive use among those not deemed at risk; 43.2%).

	16 years, 6 months
	33.2%
	Broutine, Proutine
	MenB-FHbp (0–6 months) vaccine series completion coverage within 15 months among individuals receiving the first MenB vaccine dose at age 16 years was reported equal to 63.0% and 44.2% among commercially insured and Medicaid-insured individuals, respectively [58]. By weighing those estimates by insurance type distribution, the resulting completion coverage is 55.6%. By applying this percentage to the B or P vaccine initiation coverage of 59.7%, the B or P ≥2 doses coverage at age 16 years in the overall population is 33.2%. The same rationale applies to the 95% CI, 31.2%–35.1%.

	16 years, 6 months
	24.0%
	Brisk-based, Prisk-based
	MenB-FHbp (0–6 months) vaccine series completion coverage within 15 months among individuals receiving the first MenB vaccine dose at age 16 years was reported equal to 63.0% and 44.2% among commercially insured and Medicaid-insured individuals, respectively [58]. By weighing those estimates by insurance type distribution, the resulting completion coverage is 55.6%. By applying this percentage to the B or P vaccine initiation coverage of 43.2%, the B or P ≥2 doses coverage at age 16 years in the overall population is 24.0%. The same rationale applies to the 95% CI, 19.2%–24.0%.

	18 years, 0 months
	53.1%
	Broutine, Proutine, Qroutine
	Current MenACWY vaccine ≥2 doses coverage is 59.7%. Shifting the MenACWY booster dose from 16 to 18 years will have coverage implications that should factor in patterns of healthcare visits. These patterns of care show declining HCP visits as age increases, highlighting healthcare system limitations in providing preventative care to adolescents and young adults. Thus, the current MenACWY vaccine ≥2 doses coverage needs to be adjusted. This adjustment is calculated based on the MenACWY vaccine ≥2 doses coverage of 59.7% and the 11% relative decrement in patterns of healthcare visits from age 16 to 18 years. The resulting adjusted MenACWY vaccine ≥2 doses coverage at age 18 is 53.1% (59.7%*[100%-11%]). The same rationale applies to the 95% CI, 50.0%–56.2%.

	18 years, 6 months
	14.9%
	Broutine, Proutine

	MenB-FHbp (0–6 months) vaccine series completion coverage within 15 months among individuals receiving the first MenB vaccine dose at age 18 years was reported equal to 39.6% and 10.1% among commercially insured and Medicaid-insured individuals, respectively.[56] By weighing those estimates by insurance type distribution, the resulting completion coverage is 28.1%. By applying this percentage to the B or P vaccine initiation coverage of 53.1% the B or P ≥2 doses coverage at age 18 years in the overall population is 14.9%. The same rationale applies to the 95% CI, 14.1%–15.8%.


Footnotes: aThe sources and assumptions presented here pertain to the intervention strategies described in Table 2.
Abbreviations: B, MenB vaccine; CI, confidence interval; HCP, healthcare provider; IMD, invasive meningococcal disease; Men, meningococcal; MenACWY, IMD caused by meningococcal bacteria serogroup A, C, W, or Y; MenB, IMD caused by meningococcal bacteria serogroup B; MenB-FHbp, MenB vaccine targeting factor H binding protein; P, MenABCWY vaccine; Q, MenACWY vaccine; SCDM, shared clinical decision-making.



[bookmark: _Ref196307539]Supplemental Fig. 1 Structure of the epidemiological component of the modela, b
[image: ]
[bookmark: _Hlk211942678][bookmark: _Hlk211943060]Footnotes: aFrom “Public Health Impact of Introducing a Pentavalent Vaccine Against Invasive Meningococcal Disease in the United States” by Shah et al., 2024, PharmacoEconomics 43, p. 311–329 (https://link.springer.com/article/10.1007/s40273-024-01439-y). CC BY-NC (http://creativecommons.org/licenses/by-nc/4.0/)[32];  bThis is a simplified version of the full set of compartments used in the epidemiological component of the model, which has separate compartments for individuals protected against IMD due to receipt of MenB and/or MenACWY vaccines and individuals who are protected against IMD due to receipt of GSK’s MenABCWY vaccine. In total, there are 28 compartments to reflect 4 carrier states for each of the following 7 statuses in terms of protection against IMD: not protected against IMD due to serogroups A, B, C, W, or Y;  protected against IMD due to serogroup B only from MenB vaccine; protected against IMD due to serogroup B only from GSK’s MenABCWY vaccine; protected against IMD due to serogroups A, C, W, and Y only from MenACWY vaccine; protected against IMD due to serogroups A, C, W, and Y only from GSK’s MenABCWY vaccine; protected against IMD due to serogroups A, B, C, W, and Y from MenB and MenACWY vaccines; protected against IMD due to serogroups A, B, C, W, and Y from GSK’s MenABCWY vaccine. The likelihood of carriage is the same between all susceptible compartments. Transmission of meningococcal carriage is modeled dynamically; however, vaccination is assumed not to affect carriage. Therefore, carriage stays essentially constant and the model functions like a static model.
Abbreviations: IMD, invasive meningococcal disease; Men, meningococcal; MenACWY, IMD caused by meningococcal bacteria serogroup A, C, W, or Y; MenB, IMD caused by meningococcal bacteria serogroup B; MenOther, IMD caused by meningococcal bacteria serogroup other than A, B, C, W, or Y.                                                             


Supplemental Fig. 2 US population IMD cases averted for intervention strategies and comparator strategies SoC: Q-Q-B-B and SoC: Q-P-B versus NV, years 2025–2039
[image: ]a. 0,24-month dose interval for MenB-containing vaccines     
                                                                                                                                                                                                        



[image: ]b. 0,6-month dose interval for MenB-containing vaccines       
Abbreviations: B, MenB vaccine; IMD, invasive meningococcal disease; MenB, IMD caused by meningococcal bacteria serogroup B; Men, meningococcal; N, no vaccine given; NV, no vaccination; P, MenABCWY vaccine; Q, MenACWY vaccine; SoC, standard of care; US, United States.


[bookmark: _Ref197020531]Supplemental Fig. 3 US population ICERs of intervention strategies with a 0,24-month and 0,6-month dose intervals for MenB-containing vaccines under schedule options 1 and 2 versus SoC: Q-Q-B-B (a, b) and SoC: Q-P-B (c, d), years 2025–2039
[image: A graph of a graph with text

AI-generated content may be incorrect.][image: ]a. Versus Q-Q-B-B; 0,24-month dose interval                                                       b. Versus Q-Q-B-B; 0,6-month dose interval                                               


[image: A graph with numbers and text

AI-generated content may be incorrect.][image: ]c. Versus Q-P-B; 0,24-month dose interval                                                                d. Versus Q-P-B; 0,6-month dose interval

Abbreviations: B, MenB vaccine; ICER, incremental cost-effectiveness ratio; Men, meningococcal; MenB, IMD caused by meningococcal bacteria serogroup B; N, no vaccine given; P, MenABCWY vaccine; Q, MenACWY vaccine; QALY, quality-adjusted life years; SoC, standard of care; US, United States.



[image: ]Supplemental Fig. 4 PSA of QALY losses averted and incurred versus SoC: Q‑Q‑B‑B
Abbreviations: B, MenB vaccine; Men, meningococcal; MenB, IMD caused by meningococcal bacteria serogroup B; P, MenABCWY vaccine; PSA, probabilistic sensitivity analysis; Q, MenACWY vaccine; QALY, quality-adjusted life years; SoC, standard of care.

[image: ]Supplemental Fig. 5 PSA of incremental cost (in $ billion, discounted) versus SoC: Q‑Q‑B‑B
Abbreviations: B, MenB vaccine; Men, meningococcal; MenB, IMD caused by meningococcal bacteria serogroup B; P, MenABCWY vaccine; PSA, probabilistic sensitivity analysis; Q, MenACWY vaccine; SoC, standard of care.
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