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Methods
SI Table 1 Model validation
	The model used to evaluate the medico-economic impact was discussed and validated during a scientific committee organized by GSK bringing together international experts in IMD modeling from the United Kingdom (Christensen and Trotter), Italy (Tizzoni) in Canada (Bauch).
The model structure is an extension of a pre-existing MenB IMD model developed by Huels et al. (2014)[1], itself taken from a dynamic transmission model of MenC IMD published by Trotter et al. (2006)[2]. Other medico-economic evaluations relating to vaccination strategies against MenB IMD have used this same dynamic structure to model disease transmission.


IMD: invasive meningococcal disease; MenB IMD: serogroup B invasive meningococcal disease; MenC IMD: serogroup C invasive meningococcal disease.

SI Table 2	Case fatality rates for three IMD serogroup categories
	Age group
	MenB IMD
	MenACWY IMD
	Other

	<1 year
	6.46%
	10.73%
	13.51%

	1–4 years
	6.50%
	7.11%
	9.84%

	5–9 years
	4.32%
	6.82%
	0

	10–14 years
	6.59%
	9.96%
	11.54%

	15–19 years
	8.47%
	13.97%
	4.76%

	20–24 years
	4.71%
	12.34%
	21.05%

	25–44 years
	12.93%
	17.60%
	15.15%

	45–64 years
	22.22%
	20.26%
	66.67%

	65–99 years
	37.21%
	27.91%
	50.00%


MenB IMD: serogroup B invasive meningococcal disease; MenACWY IMD: serogroup A, C, W or Y invasive meningococcal disease 
Numbers are based on National French surveillance data during the period 2009–2019.
Source: Santé Publique France (SPF). Les infections invasives à méningocoque en France en 2017 [3]



SI Table 3 Description of methods for model input parameter derivation
	Parameters
	Description of methods

	Type and frequency of sequelae – updated method using SNIIRAM research
	A retrospective database analysis was carried out using the National Health Insurance Database (SNIIRAM) to derive the frequency of sequelae between 2012 and 2017, using sequelae identified through a literature search. Average costs were updated with an additional analysis for 2019. The SNIIRAM database includes an exhaustive sample of the insured population in France. Data are anonymized and include sociodemographic information, information regarding healthcare professionals, reimbursement claims (medical acts and pharmacy costs), and hospitalizations.
To identify sequelae in connection with IMD, the same algorithm was used as detailed by Weil-Olivier (2021)[4], in particular, potential sequelae had to occur within a given timeframe from the index IMD episode, as shown below:
	Sequela
	Maximum time lapse between IMD episode and sequela

	Amputation
	3 months

	Blindness/visual impairment
	3 months

	Severe hearing loss
	36 months

	Moderate bilateral hearing loss
	36 months

	Unilateral hearing loss
	3 months

	Kidney disease
	3 months

	Epilepsy
	18 months

	Severe neurological disorders
	3 months

	Communication or speech problems
	3 months

	Full scale IQ <85
	18 months

	Motor deficit
	6 months

	Skin scarring
	3 months

	Depression
	3 months

	Anxiety (including separation anxiety)
	3 months

	Attention deficit hyperactivity disorder
	36 months



The number of sequelae and total number of IMD cases enabled evaluation of the proportion of patients developing sequelae in the French population. Furthermore, information regarding reimbursements included in the SNIIRAM enabled the estimation of the costs associated with sequelae. Healthcare costs that were reimbursed, regardless of type of healthcare act, were assessed during the first year and during the following years for a maximum total follow-up of five years. 
Next, a multivariate regression model was used to estimate the additional costs linked to sequelae. The adjustment on subjects without sequelae allows to calculate an additional cost linked to the sequelae in addition to the cost of the IMD.
Furthermore, several sequelae can be observed for the same subject. In order not to overestimate the costs of these, a multivariate regression model was used to adjust the costs of the different sequelae in the same subject.

	Residual cross-protection against non-serogroup B strains
	Real-world data indicate seroconversion in individuals receiving a complete 4CMenB dosing scheme for serogroups W and Y.[5] In addition, European data have shown that 67.9% of group W strains in infants and 71.4% of group W strains in adolescents were killed in sera from 4CMenB immunized individuals; similarly 87.0% and 65.2% of group Y strains were killed.[6]
Potential immunogenicity against serogroups A and C was not considered, because serogroup A is not circulating in France and serogroup C is covered through vaccination of infants with serogroup C-specific vaccine.
The effect of this cross-protection was analyzed in a scenario analysis.

	Utilities for sequelae/QALY loss
	A systematic literature review was carried out that included observational studies and cost-effectiveness studies evaluating IMD vaccination. Studies cited in cost-effectiveness studies were also retrieved. Studies reporting utilities that were most specific for the sequelae included in our model and those using the EQ-5D tool to derive utility values were preferentially considered. 
QALY loss for parents was also considered and corresponded to 48% of the utility decrement observed for the patient.[7] For a family losing their child, the QALY loss was assumed to decrease proportionally to the QALY loss induced by the premature death of the patient. A factor of 0.09 was applied based on an observational study carried out in people who have lost a child compared with controls who have not.[8]

	Societal costs
	Indirect costs due to productivity losses were calculated for:
· Acute phase
· Premature death
· Long-term sequelae leading to productivity losses
A friction method approach was used for the acute phase, while a human capital approach was used for long-term sequelae.[9]
Income was estimated for the active work force (20 to 64 years old) as well as for parents caring for their sick child.[10]
The average age-specific income is provided below:
	Age range
	Average annual income
	Average daily income 

	18–29 years
	€15,730
	€43

	30–39 years
	€23,390
	€64

	40–49 years
	€27,490
	€75

	50–64 years
	€26,280
	€72



In the case of children, it was assumed that one parent would take leave from work for the duration of hospitalization. The mean duration of hospitalization was estimated at 8.2 days, based on SNIIRAM analysis. For children aged 0 to 10 years, the age range of the parent was assumed to be 30 to 39 years (€64 per day), while for children aged 10 to 20 years, it was assumed to be 40 to 49 years (€75 per day). 
The weighted productivity loss associated with the acute phase of IMD B, taking into account employment rate and age-specific incidence of IMD B, was €443.9 per case.

In the case of adults, the productivity loss is related to the patient’s income. 
	Age range
	Distribution of IMD B cases in adults
	Daily income (€) (2016)
	Weighted income per IMD B age distribution (€, 2016)

	20–29 years
	43.5%
	43.1 
	58.7

	30–39 years
	15.0%
	64.0 
	

	40–49 years
	15.1%
	75.3
	

	50–64 years
	26.4%
	71.9 
	



The mean duration of hospitalization was estimated at 11.8 days, based on SNIIRAM analysis. 
The weighted productivity loss associated with the acute phase of IMD B, taking into account age-specific employment rate and IMD B incidence was €505.

Productivity loss due to long-term sequelae was estimated by considering employment rate for people with a given disability (French-specific data were used where available, i.e., for blindness, hearing loss according to severity level, kidney disease and epilepsy; for other sequelae, UK-specific data were used[11]). Employment rate for disabled people was compared with that of the general population. People with a handicap have higher unemployment rates and are more frequently working part time.
	Sequela
	French employment rate
	∆ employment rate France
	Model input
(1-∆ employment rate)
	Reference employment rate (France)
	UK employment rate

	General population
	73.2%
	-
	-
	OCDE
	80.1%

	Amputation
	50.3%
	22.9%
	77.1%
	UK adjusted values (adjustment factor: 0.69)
	55.0%

	Blindness or severe visual impairment
	41.0%
	32.2%
	67.8%
	[French federation of blind people, Summary of the survey report on professional integration of visually impaired people] Fédération des aveugles de France, Synthèse du Rapport D’enquête sur l’intégration professionnelle des personnes déficientes visuelles[12]
	57.5%

	Severe hearing loss (cochlear implant)
	48.9%
	24.3%
	75.7%
	[National Center for Information on Deafness DREES 2014 n°1317.
Quantitative study on hearing impairment based on the “Handicap-Santé” survey]. Centre National d’information sur la surdité[13]
DREES 2014 n°131[14] 
Étude quantitative sur le handicap auditif à partir de l’enquête « Handicap-Santé »
The employment rate of the general population in France in 2014, reported in the publication (74.5%) was used for the adjustment. 
	60.3%

	Moderate hearing loss
	68.0%
	5.2%
	94.8%
	
	

	Unilateral hearing loss
	72.1%
	1.1%
	98.9%
	
	

	Renal failure
	43.1%
	30.1%
	69.9%
	Renaloo (1,566 patients aged 25 to 65 years)[15]
	59.0%

	Epilepsy
	70.0%
	3.2%
	96.8%
	[Epilepsy France Employment] Epilepsie France - Emploi[16]
	32.0%

	Severe neurological disorders
	47.1%
	26.0%
	74.0%
	UK adjusted values (adjustment factor: 0.64)
	51.6%

	Speech problems
	55.1%
	18.1%
	81.9%
	UK adjusted values (adjustment factor: 0.75)
	60.0%

	Mental retardation/low IQ
	21.8%
	51.4%
	48.7%
	UK adjusted values (adjustment factor: 0.30)
	24.0%

	Motor deficits
	47.1%
	26.0%
	74.0%
	UK adjusted values (adjustment factor: 0.64)
	51.6%

	Wound healing
	73.2%
	0.0%
	100.0%
	Conservative assumption that this sequela has no impact on employment rate
	80.1%

	Depression
	38.4%
	34.8%
	65.2%
	UK adjusted values (adjustment factor: 0.52)
	42.0%

	Anxiety
	38.4%
	34.8%
	65.2%
	UK adjusted values (adjustment factor: 0.52)
	42.0%



People with a disability have a lower income compared with the general population; the estimated income is reduced by 38% compared with the general population.[17]


The average age-specific income for people with a disability was therefore calculated:
	Age
	Average annual income (€, 2016)
	Average annual income for people with a disability (€, 2016)
	Difference in income

	Total
	23,670
	17,181
	6,489

	18–29 years
	15,730
	11,418
	4,312

	30–39 years
	23,390
	16,978
	4,612

	40–49 years
	27,490
	19,954
	7,536

	50–64 years
	26,280
	19,076
	7,204



Productivity loss was estimated based on the number of sequelae, employment rate, and difference in income compared with the general population.





SI Table 4 Estimated costs for allowances, specialized schooling and materials, and outbreak management
	Costing item
	Description
	Mean annual costs/person (case)

	Educational Allowance for Disabled Child (AEEH)
	Children with IMD aged <20 years are eligible to receive an allowance. The basic amount of the allowance per month is €132.74

Supplements are granted for disability-related expenses, reduction or cessation of work, need for professional help
	The average allowance per family with a child with IMD was derived from the total amount distributed by the family allowance fund (Caisse d’Allocation Familiale – CAF) to the beneficiaries. The total amount of allowance was €1.1 billion in 2019 for 300,000 beneficiaries. 

Mean allowance per IMD case eligible for AAEH:
€3,667 per year

In DSA, a 20% variation was assumed (€2,933 and €4,400 lower and upper bounds, respectively)

	Disability Compensation Benefit (PCH/ACTP)
	This allowance is aimed at helping people who lose autonomy due to a disability. The allowance is meant to cover personalized aids and is financed by the national solidarity fund for autonomy (caisse nationale de solidarité pour l’autonomie)
	The average allowance per beneficiary was evaluated by considering the total amount spent in 2018 (€2.4 million) per 373,100 beneficiaries.

Mean allowance per IMD case eligible for PCH:
€6,432.59 per year
In DSA, a 20% variation was assumed (€5,146 and €7,719 lower and upper bounds, respectively)

	Off-work allowance (Allocation Journalière de présence parentale – AJPP)
	This allowance compensates for the time off work taken by parents to care for their child.
It was evaluated based on the estimated duration of work absence (6 months).[18] Considering workdays per month and 3-days paid sick-leave, this would correspond to 129 days of allowance. The allowance depends on whether a single parent or both parents are present in the household, leading to a weighted average of €45.78 per day. 
	Mean absence from work allowance:
€5,905.37 per IMD case.

In DSA, the lower bound considered a 3-month absence and the upper bound considered a 12-month absence, leading to lower and upper bounds of €2,884 and €11,948, respectively.


	Special education needs for children
	Incremental costs were evaluated for children aged <20 years who had special needs for their disability.
Children can be schooled in an ordinary school but received special assistance, or they can attend specialized schools. The proportion of children attending ordinary or specialized schools depends on their disability (see table in the right-hand column).[19]

The average annual cost per child in a specialized institution was estimated to be €41,345 in 2017 compared with €7,690 in an ordinary school (a difference of €33,655)

The incremental annual cost of children with a disability in an ordinary school is estimated to be €7,155 per child and includes the costs for specialized teachers, assistants, and materials. 
	Average annual cost per child depending on their disability:
	Disability 
	Proportion of children in ordinary schools
	Proportion of children in specialized schools
	Annual costs per student
(€)

	Cognitive deficits
	78.2%
	21.8%
	12 
,932

	Amputation
	100.0%
	0.0%
	7,155

	Speech problems
	97.3%
	2.7%
	7,870

	Hearing deficits 
	75.2%
	24.8%
	13,727

	Vision deficits
	93.5%
	6.5%
	8,877

	Motor deficits 
	87.3%
	12.7%
	10,520




	Institutionalization for adults
	Adults with a disability can be institutionalized in sociologic medical institutions, financed by the state or commune. In 2017, the total national expenses for adults  with a disability were €11.3 million, of which 96.4% was paid for by national health insurance.[20] In 2016, the most recent year with available data, cost incurred by adults institutionalized in specific centers were €2.9 million. The total number of people that were cared for in these centers was 118,629, leading to an estimated annual cost of €24,631 per person.[20, 21]
In the model, it was assumed that only adults with very severe IMD sequelae (severe neurological deficits, mental retardation, motor deficit, and speech problems) would be institutionalized.
	Average annual cost for institutionalization of adults:
€24,631

	Outbreak management
	The costs related to sporadic or grouped IMD B cases were estimated based on current management recommendations[22] and recent data for sporadic and grouped cases.[23-25]

For an isolated case, serotyping is mandatory. Individuals who have been in contact with the case will receive prophylactic antibiotic therapy. It is not recommended to vaccinate contacts.

In case of 2 confirmed IMD B cases, contacts will also receive prophylactic antibiotic therapy. In addition, a 4CMenB vaccination campaign will be carried out, including the targeting of people frequenting the same environment where the cases occurred (e.g., school). 

Costs related to isolated and grouped cases included:
-antibiotic therapy (€6.02 per person)
-vaccination costs (€84.08 per 4CMenB dose)
-costs related to the vaccination campaign (logistics, communication, etc.) (€404,831)

For isolated cases, it was estimated that approximately 22 people would receive antibiotics
For grouped cases, it was estimated that approximately 66 cases would receive antibiotics.
Based on three recent outbreaks, the mean number of 4CMenB doses administered was 6,174.
The costs related to the coordination of the vaccination campaign were estimated to be €404,831, based on total costs of recent vaccination campaigns. 
	Average cost related to isolated, grouped, and combined IMD B cases
	Costs related to grouped cases
	Costs related to sporadic cases
	Average costs

	€1,078,688
	€132
	€21,704







SI Table 5		Distributions used in PSA
	Parameter
	Distribution

	Epidemiology

	Notification rate
	Gamma

	MenB IMD mortality rate
	Beta

	Frequency of sequelae
	Beta

	Incidence of MenB IMD (multiplicator)
	Gamma

	Vaccination parameters

	4CMenB vaccine efficacy 
	Beta

	Vaccine coverage
	Beta

	Duration of vaccine efficacy
	Uniform

	Reduction of carriage
	Uniform

	Costs

	Acute phase
	Gamma

	Outbreak management
	Gamma

	Adverse events
	Gamma

	Physical and neurological sequelae first year
	Gamma

	Psychological and behavior sequelae first year
	Gamma

	Physical and neurological sequelae >1 year
	Gamma

	Psychological and behavior sequelae >1 year
	Gamma

	Special education in <20 years
	Gamma

	Age at the end of specialized care
	Gamma

	AJPP support 
	Gamma

	AEEH support
	Gamma

	PCH support 
	Gamma

	% of beneficiaries of support
	Beta

	Annual costs of adults in specialized care centers
	Gamma

	% of adults taken care in specialized care centers
	Beta

	Utilities

	Utility decrement acute phase with sequelae
	Beta

	Utility decrement acute phase without sequelae
	Beta

	Utility of long-term sequelae
	Beta

	Factor for famility network
	Beta

	Factor related to premature death
	Uniform


PSA: probabilistitic sensitivity analysis

SI Table 6	Description of scenario analyses
	Scenario analysis 
	Base case parameters
	Scenario parameters

	Model structure parameters

	#1 Discount rates
	2.5% during the first 30 years and 1.5% thereafter for both costs and outcomes 
	Discount rates were changed to values recommended by previous guidelines that were used in the HCSP model:
4% during the first 30 years and 2% thereafter.
Differential discount rates were evaluated, as they were used in similar cost-effectiveness analyses for MenC vaccine in France and 4CMenB vaccine in Belgium: 4% for costs and 2% for outcomes, 2.5% for costs reduced to 1.5%, and 0% for outcomes. 

	# 2 Quality of life adjustment factor (utility severity factor)
	A quality-of-life adjustment factor of 1 was assumed
	A quality-of-life adjustment factor of 3 was used, accounting for society’s preference to prevent diseases with a severe outcome. A change in quality of life adjustment factor has previously been used or recommended by Christensen et al[26] and the Joint Committee on Vaccination and Immunization.[27]

	# 3 Time horizons
	A time horizon of 100 years was assumed
	Even though life-long time horizons are recommended 

	# 4 Time horizons and discount rates
	100-year time horizon and 2.5%  1.5% discount rates for costs and outcomes
	A time horizon of 20 years and a discount rate of 4%  2% were combined. Both assumptions are potentially unfavorable in the context of vaccines, which show their effects in the long-term.

	# 5 Societal perspective discounted
	No productivity loss is assumed
	Productivity loss is included.

	# 6 Societal perspective undiscounted
	No productivity loss is assumed
	Productivity loss is included.

	Vaccine effectiveness parameters

	#7 Residual cross-protection of 4CMenB against non-serogroup B strains
	No cross-protection was assumed
	23.9% of cross-protection against non-serogroup B was assumed. Bactericidal activity against MenC, MenW, and MenY strains was demonstrated in vitro using antibody sera from children vaccinated with 4CMenB [5].

	# 8 Impact on carriage after two doses of 4CMenB
	No impact on MenB carriage was assumed
	15.6% reduction in MenB carriage and a 29.6% reduction in MenCWY carriage was assumed, based on results from an observer-blinded phase 3 study in students (aged 18–24 years), where carriage was evaluated over 1 year after receiving either 4CMenB, quadrivalent MenACWY, vaccine or control [28].

	# 9 Impact of cross-reactivity and carriage combined
	No impact of either cross-reactivity or carriage
	Assumptions from scenarios #2 and #3 were combined.

	# 10 Vaccine effectiveness 
	Vaccine effectiveness values were estimated based on the Progress report on 4CMenB vaccine coverage and effectiveness in England.[29]
Vaccine effectiveness was set to 58.2% after the first dose, 83.2% after the second dose, and 87.1% after the booster dose.
	Vaccine effectiveness values were estimated based on a Portuguese case–control study. [30]
Based on the results from this study and using a conservative estimate of 0% vaccine effectiveness after the first dose, vaccine effectiveness was set to 79% after the second and booster doses. 

	Epidemiological parameters

	# 11 Sequelae from the HCSP model
	Based on the SNIIRAM database analysis to derive updated numbers and proportions of IMD patients developing sequelae in France.
	Numbers and proportions of sequelae used in the HCSP model were applied. A comparison between the base case model and the HCSP model in terms of sequelae is provided below. 

	Sequelae type
	SNIIRAM analysis (base case model)
	Lecocq model[31]

	Amputation
	1.5%
	1.3%

	Blindness/visual impairment
	1.7%
	0.4%

	Severe hearing loss
	2.0%
	2.1%

	Moderate bilateral hearing loss
	0.8%
	2.5%

	Unilateral hearing loss
	2.0%
	NR

	Kidney disease
	1.3%
	NR

	Epilepsy
	5.8%
	1.8%

	Severe neurological disorders
	5.5%
	NR

	Communication or speech problems
	1.7%
	NR

	Mental retardation/low IQ
	0.5%
	6.5%

	Motor deficit
	3.5%
	NR

	Skin scarring
	2.3%
	NR

	Depression
	2.5%
	NR

	Anxiety
	5.5%
	NR

	Separation anxiety
	0.03%
	NR

	Attention deficit hyperactivity disorder
	0.4%
	1.3%

	# 12 Impact of IMD on life-expectancy
	No impact on life-expectancy is assumed. Life-expectancy after a MenB IMD episode is assumed to be equivalent to that observed in the general population
	Life-expectancy is assumed to be reduced in MenB IMD survivors[32]



Results
SI Fig. 1	Number of MenB IMD cases by age group – 100-year time horizon
[image: ]
NV: no vaccination; IMD: invasive meningococcal disease; Strategy 1: 4CMenB infant immunization schedule at 3, 5, and 13 months.

SI Table 7	MenB IMD-related costs with and without vaccination – 100-year time horizon
	Cost item
	No vaccination (€)
	4CMenB Vaccination (€)
	Incremental costs (€)
	Relative incremental costs

	Discounted

	Vaccination (including AEs)
	0
	6,980,344,836
	6,980,344,836
	NA

	Acute care
	162,838,788
	133,540,860
	-29,297,928
	-18%

	Long-term sequelae
	896,727,572
	676,616,057
	-220,111,515
	-25%

	Special educational needs cost (<20 years old)
	120,081,409
	71,631,045
	-48,450,364
	-40%

	Public health management and outbreak cost 
	296,978,957
	234,860,912
	-62,118,045
	-21%

	Allowances 
	377,649,507
	296,087,110
	-81,562,397
	-22%

	Institutionalization (≥20 years old)
	68,325,974
	68,267,871
	-58,103
	0

	Total
	1,922,602,207
	8,461,348,692
	6,538,746,485
	340%

	Undiscounted

	Vaccination (including AEs)
	0
	16,510,114,803
	16,510,114,803
	NA

	Acute care
	382,249,420
	312,244,083
	-70,005,337
	-18%

	Long-term sequelae
	3,942,499,791
	2,877,660,385
	-1,064,839,406
	-27%

	Special educational needs cost (<20 years old)
	358,141,324
	205,344,289
	-152,797,035
	-43%

	Public health management and outbreak cost 
	697,110,738
	548,546,423
	-148,564,315
	-21%

	Allowances 
	1,959,146,864
	1,472,026,172
	-487,120,692
	-25%

	Institutionalization (≥20 years old)
	176,292,956
	176,100,776
	-192,180
	0

	Total
	7,515,441,093
	22,102,036,930
	14,586,595,837
	194%


4CMenB, Meningococcal B vaccine; AE : adverse event


SI Table 8	Cost-effectiveness (costs per life-year lost) results of the base case scenario 
	
	No vaccination
	4CMenB infant vaccination
	Incremental
	ICER

	Discounted

	Cost (€)
	1,922,602,207
	8,461,348,692
	6,538,746,495
	-

	Life-years (LY) lost 
	36,403
	29,495
	6,908
	€ 946,562/LY

	Number of IMD B deaths*
	3,201
	2,763
	438.23
	€14,920,854/death averted

	Number of IMD B cases*
	32,120
	25,275
	6,845
	€955,236/case averted

	Undiscounted

	Cost
	7,515,441,093
	22,102,036,930
	14,586,595,837
	-

	Life-years lost 
	159,057
	123,468
	35,589
	 € 409,866/LY


4CMenB, Meningococcal B vaccine; ICER, incremental cost-effectiveness ratio; LY, life-year




SI Table 9	Summary of DSA Results - 18 parameters with the greatest impact on ICER
	
	Parameter value
	Associated ICER (€/QALY)
(variation vs base case - %)

	Parameter
	Lower bound
	Upper bound
	Lower bound
	Upper bound

	Base-case scenario = €316,272/QALY

	Serogroup B incidence multiplier 
	0.420
	1.390
	€782,525
(147%)
	€221,541
(-30%)

	Vaccine effectiveness in infants
	Dose 1: 24,1%
Dose 2: 52,7%
Dose 3: 58,9%
	Dose 1: 83,2%
Dose 2: 87,1%
Dose 3: 88,0%
	€510,194
(61%)
	€296,145
(-6%)

	Network factor 
	0.170
	0.790
	€365,007
(15%)
	€279,018
(-12%)

	Probability of long-term sequelae due to MenB IMD, neurological
	Depending on the sequelae
	€347,614
(10%)
	€290,131
(-8%)

	V1 VE persistence/waning
	Dose 1: 18.00
Dose 2: 36.00
Dose 3: 103.0
	Dose 1: 36.00
Dose 2: 60.00
Dose 3: 103.0
	€333,140
(5%)
	€279,611
(-12%)

	Neurological sequelae utilities long-term
	Depending on the sequelae
	€295,771
(-6%)
	€341,327
(8%)

	Mortality due to serogroup B
	Depending on the age
	€334,860
(6%)
	€298,178
(-6%)

	Bereavement factor 
	1.000
	1.196
	€325,529
(3%)
	€306,023
(-3%)

	Probability long-term sequelae B, psychological and behavioral 
	Depending on the sequelae
	€324,625
(3%)
	€308,341
(-3%)

	Adverse event cost 4CMenB
	Depending on the age
	€314,212
(-1%)
	€326,177
(3%)

	Physical sequelae utilities long-term
	Depending on the sequelae
	€308,521
(-2%)
	€319,834
(1%)

	Probability long-term sequelae B, physical and neurological
	Depending on the sequelae
	€319,766
(1)
	€312,840
(-1%)

	Special educational needs cost long-term sequelae
	Depending on the sequelae
	€317,112
(0%)
	€311,544
(-1%)

	Neurological sequelae second year cost
	Depending on the sequelae
	€318,044
(1%)
	€313,865
(-1%)

	Utility loss acute care without sequelae
	0.765
	0.834
	€314,204
(-1%)
	€318,370
(1%)


QALY: quality-adjusted life-year; V1: vaccine effectiveness infants; VE: vaccine efficacy

SI Fig. 2	Results of the deterministic sensitivity analysis for the infant vaccination strategy - tornado chart
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SI Fig. 3	4CMenB cost-effectiveness acceptability curve – base-case analysis
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SI Table 10	Estimated MenB Incidence / 100,000 People from Age 0 to Age 99
	Age [years]
	Number of MenB cases
	Population
	MenB IMD incidence/
100,000 people
	Lower bound
	Upper bound

	0
	52
	706,382
	7.37
	3.10
	10.25

	1
	24
	716,159
	3.36
	1.41
	4.68

	2
	16
	729,139
	2.24
	0.94
	3.12

	3
	12
	749,142
	1.54
	0.65
	2.14

	4
	8
	770,897
	1.06
	0.45
	1.48

	5
	7
	795,049
	0.85
	0.36
	1.18

	6
	4
	801,336
	0.51
	0.21
	0.71

	7
	4
	818,973
	0.48
	0.20
	0.66

	8
	2
	460,639
	0.41
	0.17
	0.58

	9
	3
	844,412
	0.31
	0.13
	0.43

	10
	3
	836,610
	0.32
	0.13
	0.44

	11
	2
	841,774
	0.29
	0.12
	0.41

	12
	2
	833,484
	0.24
	0.10
	0.33

	13
	4
	847,250
	0.50
	0.21
	0.70

	14
	3
	464,887
	0.65
	0.27
	0.90

	15
	4
	828,224
	0.45
	0.19
	0.63

	16
	6
	825,535
	0.73
	0.31
	1.01

	17
	10
	463,118
	2.10
	0.88
	2.92

	18
	11
	446,613
	2.48
	1.04
	3.45

	19
	9
	832,135
	1.14
	0.48
	1.58

	20
	9
	383,783
	2.27
	0.96
	3.16

	21
	7
	415,573
	1.60
	0.67
	2.22

	22
	5
	738,255
	0.62
	0.26
	0.86

	23
	5
	405,829
	1.21
	0.51
	1.68

	24
	3
	731,720
	0.42
	0.18
	0.59

	25
	3
	392,285
	0.81
	0.34
	1.13

	26
	3
	387,930
	0.66
	0.28
	0.91

	27
	2
	747,365
	0.22
	0.09
	0.30

	28
	3
	762,740
	0.38
	0.16
	0.53

	29
	2
	424,160
	0.51
	0.22
	0.71

	30
	2
	793,756
	0.29
	0.12
	0.40

	31
	2
	805,709
	0.23
	0.09
	0.31

	32
	2
	809,462
	0.19
	0.08
	0.27

	33
	1
	824,388
	0.17
	0.07
	0.23

	34
	1
	428,639
	0.28
	0.12
	0.38

	35
	2
	817,616
	0.21
	0.09
	0.29

	36
	2
	809,113
	0.21
	0.09
	0.30

	37
	1
	860,183
	0.14
	0.06
	0.19

	38
	1
	468,383
	0.19
	0.08
	0.27

	39
	1
	876,362
	0.11
	0.05
	0.16

	40
	1
	830,619
	0.11
	0.05
	0.15

	41
	2
	812,560
	0.22
	0.09
	0.31

	42
	1
	815,529
	0.10
	0.04
	0.14

	43
	1
	431,538
	0.21
	0.09
	0.29

	44
	1
	818,506
	0.11
	0.05
	0.15

	45
	2
	859,407
	0.19
	0.08
	0.26

	46
	1
	905,508
	0.16
	0.07
	0.22

	47
	2
	925,828
	0.17
	0.07
	0.23

	48
	2
	921,091
	0.19
	0.08
	0.26

	49
	2
	900,389
	0.18
	0.08
	0.25

	50
	2
	888,940
	0.20
	0.09
	0.28

	51
	2
	476,395
	0.36
	0.15
	0.50

	52
	1
	473,533
	0.21
	0.09
	0.29

	53
	1
	483,016
	0.26
	0.11
	0.37

	54
	2
	893,796
	0.20
	0.09
	0.28

	55
	2
	901,416
	0.22
	0.09
	0.31

	56
	2
	889,289
	0.19
	0.08
	0.27

	57
	1
	857,860
	0.17
	0.07
	0.24

	58
	1
	858,184
	0.13
	0.05
	0.18

	59
	2
	852,627
	0.23
	0.10
	0.33

	60
	2
	845,836
	0.24
	0.10
	0.33

	61
	2
	471,042
	0.42
	0.18
	0.59

	62
	2
	81,827
	2.11
	0.89
	2.93

	63
	2
	809,103
	0.24
	0.10
	0.33

	64
	1
	799,407
	0.15
	0.06
	0.21

	65
	1
	795,066
	0.14
	0.06
	0.19

	66
	1
	776,073
	0.12
	0.05
	0.16

	67
	1
	784,280
	0.14
	0.06
	0.19

	68
	1
	760,998
	0.12
	0.05
	0.17

	69
	1
	783,527
	0.07
	0.03
	0.10

	70
	1
	766,434
	0.11
	0.04
	0.15

	71
	1
	759,622
	0.11
	0.05
	0.15

	72
	1
	739,203
	0.10
	0.04
	0.14

	73
	1
	692,884
	0.17
	0.07
	0.24

	74
	1
	518,955
	0.14
	0.06
	0.19

	75
	1
	502,516
	0.18
	0.08
	0.25

	76
	0
	244,597
	0.19
	0.08
	0.26

	77
	0
	443,448
	0.08
	0.03
	0.11

	78
	1
	389,310
	0.21
	0.09
	0.29

	79
	1
	242,788
	0.26
	0.11
	0.36

	80
	1
	252,095
	0.43
	0.18
	0.60

	81
	1
	390,052
	0.16
	0.07
	0.23

	82
	0
	372,609
	0.07
	0.03
	0.10

	83
	1
	362,050
	0.15
	0.06
	0.21

	84
	0
	336,284
	0.03
	0.01
	0.04

	85
	1
	325,338
	0.25
	0.11
	0.35

	86
	0
	293,641
	0.09
	0.04
	0.13

	87
	1
	280,250
	0.23
	0.10
	0.32

	88
	1
	250,255
	0.33
	0.14
	0.45

	89
	0
	226,053
	0.16
	0.07
	0.22

	90
	0
	186,015
	0.15
	0.06
	0.20

	91
	1
	58,439
	0.93
	0.39
	1.30

	92
	0
	132,403
	0.21
	0.09
	0.29

	93
	0
	110,466
	0.25
	0.10
	0.34

	94
	0
	8,933
	0.00
	0.00
	0.00

	95
	0
	69,801
	0.39
	0.16
	0.54

	96
	0
	53,201
	0.00
	0.00
	0.00

	97
	0
	7,760
	1.17
	0.49
	1.63

	98
	0
	29,030
	0.31
	0.13
	0.44

	99
	0
	20,035
	0.00
	0.00
	0.00
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