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[bookmark: _Toc135393158]1. Description of the disease
RSV is an ubiquitous ortoneumovirus of the family pneumoviridae [1,2] that produces a wide spectrum of respiratory symptoms. It has a seasonality that varies between regions, causing seasonal epidemics each year. [3]. In the Iberian Peninsula, historically, RSV has its highest incidence between November and March[footnoteRef:1] [4].  [1:  In the last two years, marked by the COVID-19 pandemic, there have been more RSV cases outside the historically contemplated seasons (November-April), although it is not known whether this pattern will continue in the medium/long term.] 

RSV can be transmitted through airborne droplets, contaminated surfaces, or by direct contact with oral or nasal secretions [5]. The main routes of entry of the virus are the ocular conjunctiva and both nasal and oral mucosa. [6]. After initial infection, RSV replicates in the nasopharynx during an incubation period of 1 to 4 days and can be contagious from the third day of infection. [7] until the eighth day of infection. [7]. In severe cases, the host may be infectious for up to 4 weeks after infection. [7,8].
RSV infections occur in people of any age, causing mild and self-limited infections[footnoteRef:2] , causing upper respiratory tract infection. However, there are age groups where the infection can incur in more severe cases, such as infants in the first year of life and people over 65 years of age. 90% of healthy infants will have been infected with RSV by the age of 2 years. [9,10].   [2:  in which the patient himself recovers after a few days.] 

Severe cases occur when the infection evolves and affects the lower respiratory tract, leading to pneumonia[footnoteRef:3] , bronchopneumonia and bronchiolitis[footnoteRef:4] . Among the elderly population with respiratory disease, RSV can cause an exacerbation of COPD or asthma, complicating these underlying conditions. [11].  [3:  inflammation of the alveoli]  [4:  occlusion of the smallest airways] 

Several risk factors associated with increased severity of infections with this virus have also been identified. These include physiological factors, such as prematurity[footnoteRef:5] , low birth weight and height, children <6 years, congenital lung diseases (bronchopulmonary dysplasia, cystic fibrosis), cardiac or immune diseases, neuromuscular disorders, Down syndrome, as well as a family history of atopy and/or asthma; environmental factors, such as maternal smoking, indoor smoke pollution, etc.; and social factors, which include living with siblings or crowded living conditions, among others [12].  [5:  ≤35 weeks gestational age (WGA)] 

Although most cases of RSV in healthy infants are mild, the course of the disease is unpredictable. In other words, it is difficult to predict which infants will develop severe disease, and which will require hospitalization, oxygen support or other palliative care. This results in substantial clinical and economic burden (outpatient consultations, emergency care, hospitalizations, or even pediatric intensive care) and, in some cases, death. Although RSV deaths are infrequent in high-income industrialized countries (including Spain), they may occur in healthy infants without underlying pathologies or risk. [13-16].
[bookmark: _Toc135393159]2. The MCDA
[bookmark: _Toc135393160]2.1 Methodology
Methodologically, all MCDA contemplates the following common stages or principles: 
1. Problem definition: identify the objectives, the type of decision, the alternatives, the members of the committee and the required results.
2. Criteria selection: identifying and structuring the value elements or criteria that are important for evaluating the alternatives in question.
3. Measurement of alternatives: gather the available evidence for each criterion.
4. Weighting of the criteria: to know the relative importance that each committee member gives to each criterion according to their individual preferences.
5. Scoring of the alternatives: to know the score that each member of the committee gives to the intervention evaluated in each criterion.
6. Calculation of the total value of the alternatives: aggregate the scores of the alternatives, weighted by the weights of the criteria, to obtain the total estimated value.
7. Interpretation of results: qualify and interpret the results of the MCDA, including a possible sensitivity analysis, to support decision making.
When determining the criteria that are relevant in decision making, there are two options: to create an ad hoc framework specific to that decision or to use a standard framework and adapt it to that situation. In either case, the criteria must meet certain methodological requirements. [17]:
1. Completeness: include all relevant components in the decision. 
2. No redundancy: components must not be duplicated.
3. Mutual independence: the score of each component must be independent of the score of the other components.
4. Operationalization: each component must be unambiguously defined and have data on which to base the assessment.
[bookmark: _Toc135393161]2.2 An example
To facilitate the understanding of the MCDA methodology, we will give an example of its application in the daily life of a family that wants to buy a toaster for their home. Let's imagine that there are 2 types of toasters available on the market (toasters A and B). First, the family meets to decide what criteria they will consider when choosing the toaster. 
	First, the family decides that the criteria to consider when buying a toaster are: 
· Adjustable browning level 
· Uniformity of roasting
· Number of slots
· Price


After agreeing on these criteria, each family member decides how important each criterion is to him/her, weighting the criteria on a scale between 1 and 5 points, where 1 is not very important and 5 is very important. For example, for John, the father of the family, the most important criterion is the price, followed by the adjustable browning level, the evenness of browning and finally the number of slots in the toaster (Table [S1].1). This would apply to any toaster on the market, although it is the particular opinion of this family member.
Table (S1).1. Weighting of the criteria for assessing the roasters in the market for Juan 
	Criteria
	Weight

	Adjustable browning level
	☐ 1 ☐ 2 ☐ 3 ☒ 4 ☐ 5

	Uniformity of roasting
	☐ 1 ☐ 2 ☒ 3 ☐ 4 ☐ 5

	Number of slots
	☐ 1 ☒ 2 ☐ 3 ☐ 4 ☐ 5

	Price
	☐ 1 ☐ 2 ☐ 3 ☐ 4 ☒ 5



The next step is to gather information (based on these criteria) about the toasters available on the market, either by searching for information online or in physical stores or by asking family and friends for their opinion. 
Based on the information found by the family, each member evaluates each of the toasters in the market. Table (S2).2 summarizes the information found and how Juan scores it. For example, for Juan, toaster A is better in all aspects compared to toaster B (scores from 1 to 3), except for the price, a criterion that he scores with a -2 because it is more expensive than toaster B.  
Table (S1).2. Juan's score for roaster A versus B
	Criteria
	Evidence Synthesis (Toaster A vs. Toaster B)
	Score

	Adjustable browning level
	Toaster A: Available, but no data on the quality of its fit. 

Toaster B: Not available
	☐ 3: Toaster A is much better than B
☒ 2
☐ 1
☐ 0: no difference
☐ -1 
☐ -2
☐ -3: Toaster A is much worse than B

	Uniformity of roasting
	Toaster A: Excellent (data sheet). Worsens after 1 year (friend)

Toaster B: Good (technical data sheet).
	☐ 3: Toaster A is much better than B
☐ 2
☒ 1
☐ 0: no difference
☐ -1 
☐ -2
☐ -3: Toaster A is much worse than B

	Number of slots
	Toaster A: 4

Toaster B: 1
	☒ 3: Toaster A is much better than B
☐ 2
☐ 1
☐ 0: no difference
☐ -1 
☐ -2
☐ -3: Toaster A is much worse than B

	Price
	Toaster A: €55

Toaster B: €15
	☐ 3: toaster A is much cheaper than toaster B
☐ 2
☐ 1
☐ 0: no difference
☐ -1 
☒ -2
☐ -3: Toaster A is much more expensive than B


To estimate a final value, each member of the family makes a calculation taking into account the weighting they gave to each criterion and the relative score for Toaster A. For example, for John, the value for the level of toast is 0.19, since his score was 2, and his normalized weighting is 0.29 (4/14). The sum of each of these values results in 0.50, which divided by 3 (the maximum value for each scale), results in a final value of 0.17 (out of 1) for roaster A versus B. In other words, toaster A gives John a positive value relative to toaster B.
Table (S1).3. Calculation of the final value of roaster A for Juan
	Criteria
	Weighting
	Normalized weighting
	Score
	Final estimated value

	Adjustable browning level
	4
	0,29
	2
	0,57 / 3* = 0,19

	Uniformity of roasting
	3
	0,21
	1
	0,21 / 3 = 0,07

	Number of slots
	2
	0,14
	3
	0,42 / 3 = 0,14

	Price
	5
	0,36
	-2
	-0,71 / 3 = -0,24

	Total
	14
	1,00
	-
	0,50 / 3 = 0,17


When each member of the family has done this exercise, they meet to discuss their arguments and decide which toaster to buy. Also, beyond the overall quantitative calculation, they can consider some contextual criteria, in case it affects their decision, such as the current availability in the store, free space on the countertop or possible shipping costs.
[bookmark: _Toc135393162]2.3 MCDA in RSV
The following describes the steps we will follow to conduct the MCDA for this project, focused on assessing the value of Nirsevimab, a new RSV preventive measure.
Step 1: Choosing the relevant criteria
Based on the available evidence on the pathology, the most appropriate ad hoc framework (or set of criteria) to assess the value of the intervention against the comparator will be decided, starting from a pre-established framework, as we will see in section 3.
Step 2: Assignment of weights to each criterion 
[bookmark: _Hlk58571877]Each expert, from his or her individual perspective, will assign a weight or weighting to each of the criteria selected in the previous step, according to the relative importance he or she gives to each of them. The weighting will be done on a scale between 1 and 5 points. It is important to note that the weight assigned to each criterion is independent of the intervention to be evaluated.
Step 3. Search for evidence 
Vivactis Weber will synthesize the published information on the disease and on Nirsevimab into an evidence summary, which will be reviewed and validated by the clinicians on the project's expert committee.
Step 4: Assigning a score to Nirsevimab
[bookmark: _Hlk58571904]Based on the available evidence and their own perception, each expert will assign a score to Nirsevimab vs. a comparator, for each of the criteria considered (decided at the 1st step). The score will be based on a certain scale that will depend on whether the criterion is absolute or relative to the comparator. In the first case (if it does not compare with respect to a comparator), the score will range from 0 to 5 points, with 0 being the lowest value and 5 the highest. For relative criteria (against the comparator), the scale will range from -5 to 5 points to reflect the full range of relative improvements or deteriorations. A value of 0 allows the exclusion of a criterion if it does not provide any value. 
Step 5: Calculation of the total estimated value of the intervention 
[bookmark: _Hlk58571976]The total estimated value of each intervention will be obtained by linking the weighting of each criterion with the score given to each intervention in each criterion, through a linear additive model [18]:
[image: ]


Notes: V is the total estimated value, Vx the value contribution of the criterion x, Wx the weighting of the criterion x, ∑Wn the sum of all weights, and Sx the normalized score for each criterion (Sx = score / 5).
Step 6: Qualitative discussion on the results 
In an online meeting, Vivactis Weber will present the results of the MCDA (weighting, scores, and final values) and a discussion will take place regarding the arguments and points of view applied by the experts for the evaluation of the intervention. This qualitative information is essential for the interpretation of the results.
Step 7: Sensitivity analysis
In order to assess the degree of replicability and internal validity of the analysis, one week after the previous meeting, an online re-test of the criteria weights and scores of the evaluated interventions will be conducted, asking the committee experts to re-weight and re-score. The degree of agreement or consistency between the responses made at the two points in time will be assessed. 
Step 8: Presentation of results
The results of the MCDA analysis, as well as the methodological and deliberative considerations of the process, will be collected in a results analysis report, which will be drafted by the Vivactis Weber team and reviewed and validated by the members of the Expert Committee.
[bookmark: _Toc135393163]3. Vaccinex framework
Vaccines have some characteristics that are different from most drugs and health technologies, such as disease eradication capabilities and broader societal effects [19,20]. They should therefore be evaluated on the basis of broader criteria, such as their economic impact, contribution to disease eradication goals, caregiver issues, financial protection offered, equity or social acceptability. [21]. 
[bookmark: _Toc100238234][bookmark: _Toc100679568][bookmark: _Toc100679994][bookmark: _Toc100238235][bookmark: _Toc100679569][bookmark: _Toc100679995]Therefore, this MCDA in VRS will be conducted through an ad hoc framework (set of criteria), starting from a pre-set value approach aimed at the evaluation of preventive measures. In this case, the starting framework will be that of Vaccinex, a model that is developed through a survey of a sample population (n=1000) in Flanders, Belgium, in which support for the use of these broader criteria to evaluate vaccines in funding decisions was investigated through a hypothetical vaccine called Vaccinex. The framework consists of a set of 40 possible criteria, divided into the two domains described below.[21]:

Domain 1: Clinical aspects of vaccine and disease
1. Mortality or lethality risk
2. Severity of symptoms
3. Duration of symptoms
4. Comorbidity risk
5. Transmissibility
6. Time to symptom development
7. Eradication potential
8. Availability of treatment
9. Prevention alternatives
10. Prevalence of the disease
11. Transmission mode
12. Impact on fertility
13. Vaccine efficacy or effectiveness 
14. Certainty about the magnitude of the vaccine's effects
15. Mild adverse effects
16. Serious adverse effects
17. Herd immunity
Domain 2: Socio-economic aspects of the vaccine and the disease
18. Cost of the vaccine
19. Cost of illness (health system)
20. Cost of illness (patient)
21. Costs related to the production platform
22. Productivity costs: absenteeism
23. Productivity costs: attendance
24. Impact on caregivers
25. Impact on school activities
26. Generation of jobs for the country
27. Innovation stimulus
28. Image and goodwill (intangible effects)
29. Impact on health inequity
30. Public health awareness
31. Perception and fear
32. Resistance offered by anti-vaccination groups
33. Legal liability
34. Impact on socio-economically disadvantaged populations
35. Impact on the migrant population
36. Impact on the population of children
37. Impact on the elderly population
38. Impact on the LGBT population
39. Impact on the population of women
40. Impact on the population of pregnant women
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