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ABSTRACT
Background: The benefits of preventive interventions lack comprehensive evaluation in standard 
health technology assessments (HTA), particularly for rare and transmissible diseases.
Objective: To identify possible considerations for future HTA using analogies between the 
treatment and prevention of rare diseases.
Study design: An Expert panel meeting assessed whether one HTA assessment framework can be 
applied to assess both rare disease treatments and preventive interventions. Experts also evaluated the 
range of value elements currently included in HTAs and their applicability to rare, transmissible, and/or 
preventable diseases.
Results: A broad range of value should be considered when assessing rare, transmissible disease 
prevention. Although standard HTA can be applied to transmissible diseases, the risk of local 
outbreaks and the need for large-scale prevention programs suggest a modified assessment frame-
work, capable of incorporating prevention-specific value elements in HTAs. A ‘Rule of Prevention’ 
framework was proposed to allow broader value considerations anchored to severity, equity, and 
prevention benefits in decision-making for preventive interventions for rare transmissible diseases.
Conclusion: The proposed prevention framework introduces an explicit initial approach to 
consistently assess rare transmissible diseases, and to incorporate the broader value of preventive 
interventions compared with treatment.
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Introduction

Established health technology assessment (HTA) bodies tend 
to focus on clinical and cost-effectiveness, largely with 
a health-payer or health system focus. Cost-effectiveness 
analysis (CEA) is often applied to assess health benefits of 
interventions (i.e., vaccines, medical devices, or pharmaceu-
tical drugs) using quality-adjusted life-years (QALY), and cost- 
savings. The health system perspective often adopted by 
HTA bodies potentially excludes other comprehensive 
health, societal and economic benefits an intervention may 
offer (e.g., value of hope, family spillovers, reducing fear of 
contagion and disease, out-of-pocket expenses and social 
care costs) [1]. Decision makers rely on consistent and com-
parable approaches to ensure a degree of equity in the 
distribution of healthcare resources. These approaches, how-
ever, may inadequately assess the benefit derived from 

interventions which may deliver alternative sources of 
value [1,2], and special considerations such as societal pre-
ferences for more equitable access to healthcare or better 
health equity may not always be captured [2–4].

Currently, HTA appraisals allow flexible considerations 
for special cases in which standardized approaches either 
cannot capture the full value of an intervention or where 
society holds outcomes in greater value, notably severity of 
disease effect, genetic predisposition, disproportionate 
impact on younger cohorts, innovation, and scale of 
unmet need [5]. The moral compulsion to rescue patients 
from imminent death, regardless of the cost, was first 
described as the ‘Rule of rescue’ by Albert Jonsen [6,7]. 
Decision-makers, however, face challenges to balance the 
affordability of healthcare for the many with the ethical 
arguments to save the few in dire need.
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Therapies for rare and very rare diseases are often 
treated as special cases in HTA, given their low prevalence, 
disease severity, high unmet need, and limited treatment 
options potentially driving an urgency to access thera-
peutic alternatives. However, small patient numbers, lim-
ited follow-up, and high patient heterogeneity combined 
with (often) high treatment costs may not demonstrate 
cost-effectiveness under the standard appraisal processes. 
Some HTAs recognize the need to amend the standard 
approaches, including weighting QALYs, accepting higher 
cost-effectiveness thresholds, exemption from economic 
evaluation, or separate appraisal pathways (e.g., giving 
patient and other stakeholder perspectives a stronger 
role in determining value) [8,9]. Even with HTA adapta-
tions for special cases, defining the unmet need differs by 
geography, intervention, and treatment availability. There 
is a lack of transparency, consistency, and clarity regarding 
decision-making, and the absence of more definitive cri-
teria or an evaluation framework makes generalization 
across all interventions difficult.

The rare disease or orphan drug framework was 
established to support developments for diseases 
affecting small populations, such as genetic disorders 
(which account for 80% of rare diseases [10]) or rare 
cancers. In the case of rare transmissible diseases, the 
size of the affected population may increase tempora-
rily if infections result in an outbreak. The disease can, 
therefore, be classified as common, within a limited 

geography/population at a specific time, but also 
classed as rare, due to the infrequency of outbreaks 
and their limited geographic concentration. Notably, 
for interventions preventing rare transmissible diseases 
(i.e., vaccination or alternative interventions), the flex-
ible or special HTA considerations often do not apply, 
and there is less clarity on an appropriate framework for 
evaluation. This is because target populations for vacci-
nation can be larger than other interventions, putting 
vaccination at a disadvantage relative to other health 
and non-health interventions. Figure 1 illustrates these 
distinctions of rare/non-rare disease types, transmissi-
ble/non-transmissible nature of diseases, prevention/ 
treatment options, and the potential overlap between 
these characteristics, which can influence HTA consid-
erations. These added complexities may result in differ-
ent considerations when assessing prevention of rare 
transmissible diseases versus treatment of rare diseases.

For instance, invasive meningococcal disease (IMD) is 
a rare, severe, and transmissible disease that can be life- 
threatening in the acute phase with prolonged hospi-
talization, as well as a risk of long-term disability in over 
40% of survivors [11]. Incidence is highest in infants and 
young children followed by adolescents and places 
a health and financial burden on the family and care-
givers [12,13]. IMD has a rapid onset and progression, 
with a high risk of mortality, and it is often not identi-
fied in time for effective antibiotic treatment. Therefore, 

Figure 1. Illustration of disease and intervention characteristics, and overlaps, which can impact HTA considerations.
Figure 1 provides an illustration of disease and intervention characteristics which can impact HTA considerations, and how they may overlap (for 
example in the case of vaccination against invasive meningococcal disease). Abbreviations: COVID-19: coronavirus disease 2019; HTA: health 
technology assessment; IMD: invasive meningococcal disease 
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prevention of IMD through vaccination is the most 
effective option. Special HTA considerations (i.e., spil-
lover effects, indirect costs, and societal preferences) 
were needed for the vaccine approval in the United 
Kingdom [14] (considerations which many geographies 
may not adopt or consider within their HTA).

An expert panel convened to explore analogies 
between the assessment of interventions to treat rare 
diseases and vaccines to prevent rare transmissible dis-
eases (using IMD as an example). Our aim was to under-
stand how to further develop and assist HTA (applicable 
to vaccines and other interventions) for rare transmis-
sible diseases, i.e., to allow evaluation of their full value, 
in an equitable manner, and using an appropriate 
framework.

Material and methods

Eleven experts participated in an Expert panel meeting 
in January 2021, from the European Union (EU), United 
Kingdom (UK), and the United States (US). Experts were 
selected for their knowledge and publications on coun-
try-specific healthcare policy and HTA practices as well 
as clinical knowledge of infectious diseases (i.e., IMD) 
and/or health economics and orphan drug expertise. 
Prior to the meeting, each expert was given pre-read 
materials, completed a survey on key HTA questions 
(around analogies between rare and rare transmissible 
diseases to determine similarities and differences), and 
aligned on objectives and context of the meeting.

The first phase of the Expert panel meeting was 
organized to explore:

● How rare diseases are defined and valued and the 
orphan drug criteria that are acceptable for HTA 
approval

● HTA modifiers or special (ethical) evaluations that 
can be applied to rare transmissible diseases

● How IMD and IMD vaccination fit within a rare 
disease framework. 

The key similarities and differences, and the impli-
cations of these for HTA were determined i.e., can 
IMD vaccination be assessed with the same broader 
considerations used for orphan drugs?

The second phase of the Expert panel meeting was to 
understand the:

● Differences in assessments of preventive interven-
tions, vaccines, and rare diseases

● Value of prevention and its current recognition in 
healthcare and HTA

● Value of prevention and health equity considerations

● The benefits of interventions for rare diseases, 
transmissible diseases, and preventable diseases, 
and how they are currently captured in HTA/CEA.

Regarding the terminology, a rare disease (e.g., cystic 
fibrosis) is defined as a disease affecting fewer than 1 in 
2,000 people in the US and EU [10]. Transmissible dis-
eases (e.g., COVID-19, influenza) are infectious diseases 
which can be transmitted from an infected person to 
others. A disease can be both rare and transmissible 
(e.g., Ebola). Many transmissible diseases can be pre-
vented through vaccination. Preventable diseases also 
include non-transmissible diseases (e.g., type 2 dia-
betes, cardiovascular disease), which can be prevented 
through lifestyle changes and medication (see Figure 1).

Expert panel discussion led to a consensus that a ‘Rule of 
Prevention’ (analogous to the rule of rescue) could be 
warranted to explore the benefits of preventive interven-
tions in rare transmissible diseases. Following the meeting, 
each expert was contacted individually to provide further 
reflection, independent interpretation, and a summary of 
the Expert panel discussion. Also, a selected expert group 
reviewed the range of potential intervention benefits 
(using published value frameworks) and their applicability 
to rare, transmissible, or preventable non-transmissible dis-
eases. The group also began to conceptualize an initial 
framework for the ‘Rule of Prevention’ to support possible 
future developments in HTA or provide a basis for decision- 
making for preventive interventions.

Results

The results first present 1) similarities and differences 
between rare versus rare transmissible diseases (e.g., 
IMD), and between orphan drugs versus preventive inter-
ventions; 2) key decision-making factors to consider when 
assessing preventive interventions for rare transmissible 
diseases; 3) benefits (value elements) of interventions for 
rare diseases, transmissible diseases, and non-transmissible 
preventable diseases and their inclusion in HTA; 4) the 
proposed Rule of Prevention framework; and 5) a case 
study applying the framework to IMD.

Comparing rare diseases and rare transmissible 
diseases

Experts agreed that IMD resembles a rare disease based 
on the criteria presented in Figure 2 (e.g., disease burden, 
unmet need, and low incidence criteria similar to a rare 
disease [15]), except during local outbreaks, when case 
numbers increase temporarily. However, IMD differs 
because disease transmission is unpredictable and, with 
the risk of outbreaks, potentially on a larger scale.

JOURNAL OF MARKET ACCESS & HEALTH POLICY 3



While IMD may be comparable to a rare disease, IMD 
vaccination would be challenged under the orphan drug 
criteria, as the target population differs, i.e., vaccination 
targets a large group of healthy people to prevent dis-
ease, whereas orphan drugs target a small group of very 
sick people to treat the disease (contributing to differ-
ences in public fund allocation). The transmissible nature 
of IMD and the preventive nature of the intervention 
could imply that current broad HTA considerations for 
orphan drugs may not be applicable to IMD vaccination.

Prevention, severity, and equity – key 
considerations in decision-making

Prevention benefits may be less visible than 
treatment benefits
Society implicitly values prevention highly, both within 
and outside of healthcare and can influence some poli-
cies from routine infant vaccination (e.g., through pub-
lic petitions) [16] to transport infrastructure 
interventions designed to reduce accidents [17]. 
Compared with treatments for highly visible severe 

diseases, however, disease prevention tends to be 
a lower priority in the health sector, and especially 
prevention of rare diseases. Despite the availability of 
funded prevention programs, the use of preventive 
services remains low (e.g., 8% of US adults used recom-
mended preventive services for chronic conditions [18] 
and adult vaccination rates remain well below targets 
[19]). While HCPs are aware of these preventive options, 
implementation problems [18], a lack of HCP recom-
mendation for vaccination [19], and a focus on urgent 
problems which can be treated rather than prevention 
of future health issues play a role [20]. The UK govern-
ment estimated that spending on prevention was 
around 5% of the health service’s annual budget, 
while the rest was spent on treatment, despite greater 
health returns from prevention. There is now a greater 
focus on investing in prevention, to achieve health 
targets [21].

Preventive interventions (e.g., vaccination) and treat-
ment are different. The coronavirus disease 2019 (COVID- 
19) pandemic (although not a rare disease but one with 
severe or long-term consequences) has illustrated the far- 

Figure 2. HTA valuation in rare diseases and application to IMD shows the key characteristics of rare diseases and how orphan 
drugs are assessed by HTA on the left, and the similarities and differences when applied to invasive meningococcal disease (IMD) 
and vaccination, on the right. 
Abbreviations: HIV: human immunodeficiency virus; HTA: health technology assessment; IMD: invasive meningococcal disease; QoL: 
quality of life
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reaching benefits of vaccination (during an epidemic) and 
the critical role of prevention in maintaining public health 
and supporting healthcare systems. The excess value of 
prevention versus treatment has also been highlighted 
[22,23]. Prevention has excess unrecognized value over 
cure or treatment, i.e., with prevention, the individual 
does not get the disease; with cure, the individual has 
a period of ill-health but returns (at least in part) to full 
health – although long-term sequelae may persist; and 
with treatment, the individual lives in ill-health with 
diminished capacity. Key differentiating features of pre-
vention, therefore, include the de facto value from pre-
venting illness from ever occurring, its potential to 
eradicate or significantly reduce the incidence of 
a disease, and vaccination impact beyond vaccinated 
individuals (e.g., possibly protecting a larger group than 
just those vaccinated, and reducing fear of contagion).

Impact of severity is more important than impact of 
rarity for decision-making
The impact of disease severity was deemed more impor-
tant for decision makers by the Expert panel than the 
implications of rarity and should be formally and consis-
tently accounted for in future vaccine HTA/CEA. This is 
supported by a recent systematic review showing 
a societal preference for investing in rare diseases, which 
was driven by the disease severity, lack of alternative 
options, and a desire to be able to treat all people [24]. 
Recently, the UK’s HTA guidelines, from the National 
Institute for Health and Care Excellence (NICE), have been 
updated to allow greater weight in CEA for health benefits 
in severe diseases (replacing greater weight for end-of-life 
health gains), as well as allowing more flexibility with 
regard to uncertainty when generation of supporting evi-
dence is challenging, such as for rare diseases [25,26]. 
Although NICE does not apply the ‘Rule of rescue’ explicitly, 
its Highly Specialized Technologies program (appraising 
ultra-orphan drugs for very rare and severe diseases and 
allowing for greater flexibility with regard to cost- 
effectiveness) may well result in decisions that are in keep-
ing with the rule [6]. The Netherlands and Norway also 
explicitly account for disease severity in HTA quantitatively, 
with higher cost-effectiveness thresholds allowed for more 
severe diseases, assessed using absolute and proportional 
shortfall theory. Other countries, such as the US, account 
for severity implicitly, in a deliberative process [27].

National prevention programs contribute to 
improving health equity
For transmissible diseases, national immunization pro-
grams (NIP) and regular screening/diagnostics have 
the potential to improve health equity where treat-
ment may not, e.g., by preventing disease in 

sociodemographic groups with limited or poor access 
to treatment (low health-seeking behavior) and in 
groups at risk for transmissible diseases (e.g., due to 
lifestyle/living conditions affected by health inequality 
strata, such as socioeconomic status) [28].

In the US, as part of the Evidence to 
Recommendations framework to assess the value of 
vaccines and inform Advisory Committee on 
Immunization Practices (ACIP) decisions, a new domain 
of importance to decision makers was added: to assess 
the impact of (COVID-19) vaccines on health equity (i.e., 
impact in potential disadvantaged groups and social 
determinants that reduce access to healthcare) [29].

Value elements deemed important to HTA/CEA

There has been extensive research into how to 
broaden the value perspective considered in HTA, 
and Table 1 presents a range of existing and proposed 
value elements [1,30]. The experts assessed which ele-
ments are currently assessed, and which are relevant 
for future assessment of rare diseases, transmissible 
diseases, and non-transmissible preventable diseases. 
Many important factors for rare, transmissible, or pre-
ventable diseases are not commonly or explicitly con-
sidered in the assessment phases of HTA (Table 1). 
Firstly, there are challenges in collecting data for rare 
diseases, which may be even more challenging for rare 
transmissible diseases, due to the nature and hetero-
geneity of outbreaks. Secondly, collecting data for 
some of the new proposed value elements may be 
challenging, due to limited evidence or a lack of vali-
dated scales (e.g., to quantify the value of hope or 
scientific spillovers) [31]. However, although the popu-
lation level impact of contagion and fear of contagion 
can be difficult to quantify, some survey methods have 
already been proposed as a solution, to determine the 
willingness-to-pay (WTP) to avoid exposure [30]. Other 
value elements may only be partially considered in 
current HTA, e.g., productivity linked to affected indi-
viduals (or caregivers) is included in the US and the 
Netherlands [31]; however, the impact of transmissible 
diseases on workplaces and the wider economy is 
generally not considered [1,30].

Inclusion of a broad range of value elements in HTA/ 
CEA frameworks is likely to introduce uncertainty sur-
rounding the supporting evidence available, given the 
current lack of data or quantification methods for some 
value elements. Thirdly, challenges exist relating to the 
valuation of prevention versus treatment, especially pre-
vention of rare diseases, e.g., there is residual and variable 
uncertainty regarding the consequences of failing to pre-
vent disease, including impacts on long-term individual 
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health, increases in antimicrobial resistance, reductions in 
hospital capacity to treat illnesses, and others [32,33].

Developing a Rule of Prevention in rare and severe, 
transmissible preventable diseases

The ‘Rule of rescue’ focusses on the immediate need to 
save patients already suffering from severe and life- 
threatening disease and, thus, does not apply to pre-
ventive interventions such as vaccination, administered 
in healthy populations. As the value of prevention is 
less well represented, the experts proposed that a ‘Rule 
of Prevention’ framework should be developed with 
prevention, severity, and equity as core values, to 
allow these benefits to be accounted for more consis-
tently in HTA, when no curative treatment options exist.

As current HTA/CEA does not consider the broader 
benefits of interventions (including vaccination), e.g., 
peace of mind and financial security to the individual 
from preventing severe disease and long-term compli-
cations, the true value is likely to be higher than 

currently estimated. However, an allowance should be 
made for greater uncertainty in benefits accrued from 
broader value elements. Based on these two principles, 
a prevention framework (Figure 3) could allow for 
a broader value assessment of interventions that are 
often underserved by conventional HTA (e.g., for rare 
and severe, transmissible, preventable diseases), with 
considerations for potential willingness to accept 
broader value elements and greater related uncertainty. 
The approach proposed has value for severe preventa-
ble diseases which are rare or non-rare, transmissible or 
non-transmissible.

Just as HTA uses special considerations in restricted 
cases [27], the ‘Rule of Prevention’ should be consid-
ered when there is a preventive intervention and no 
curative treatment, and, with greater flexibility to allow 
for broader value benefits, despite uncertainty, in more 
severe transmissible diseases with important conse-
quences beyond the patient alone (Figure 3).

Willingness to accept a broader range of value ele-
ments reflects an understanding that a broader 

Table 1. Value elements (based on [1, 30]), and experts’ assessment of their inclusion in HTA/CEA, and their applicability to rare, 
transmissible, and non-transmissible preventable diseases. Table 1 presents a range of published value elements are assesses which 
ones are currently included in Health Technology Assessment (HTA)/cost-effectiveness analysis (CEA), and which applicable to rare 
diseases, transmissible diseases and non-transmissible preventable diseases.

Elements of value 
from [1] Components

Applied in 
current HTA

Applies to rare 
diseases

Applies to 
transmissible 

diseases
Applies to non-transmissible 

preventable diseases

Direct healthcare 
benefit

Individual health (efficacy of intervention) ✓ ✓ ✓ ✓
Individual safety (adverse events) ✓ ✓ ✓ ✓
Impact on others (i.e., protection from 

infection)
? - ✓ -

Quality of life Individual utility ✓ ✓ ✓ ✓
Carer utility ? ✓ ✓ ✓
Impact on others (i.e., wider society) ✗ - ✓ -

Productivity Individual loss (i.e., work/schooling) ? ✓ ✓ ✓
Carer loss/implications ✗ ✓ ✓ ✓
Loss/implication to others ✗ - ✓ ?

Severity of disease Special considerations (i.e., Rule of 
rescue)

✓ ✓ ✓ ✓

Disproportionate impact of disease on 
individuals

? ✓ ✓ ✓

Net costs Change (increase/reduction) in resource 
use

✓ ✓ ✓ ✓

Acquisition and administration costs ✓ ✓ ✓ ✓
Reduction in 

uncertainty
Diagnostic enhancement ? ✓ - -
Reduction in heterogeneity of outcomes ✗ ✓ ✓ ✓

Adherence 
improving 
factors

Enhanced outcomes for individuals (i.e., 
increase patient uptake)

? ✓ - ✗

Fear of contagion Exposure and spread of disease ✗ - ✓ -
Insurance value Physical or financial risk protection ✗ ✓ ✓ ✓
Value of hope Survival vs. cure ✗ ✓ ✓ ✓
Real option value Treatment options, availability, and 

impact on survival
✗ ✓ ✓ ✓

Equity Access ✓ ✓ ✓ ✓
Potential for 

scientific 
spillovers

Innovative or new mechanism/mode of 
action

✗ ✓ ✓ ✓

✓ Component applied in HTA or applicable to rare/transmissible/non-transmissible preventable disease. 
✗ Component not applied in HTA or not applicable to rare/transmissible/non-transmissible preventable disease. 
? Unclear if component is applied in HTA or applicable to rare/transmissible/non-transmissible preventable disease. 
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perspective is required to account for all hidden or 
under-recognized value elements of prevention, i.e., 
moving from narrow benefits to broad societal benefits 
in the HTA analysis [34]. A broader range of prevention 
value benefits for HTA consideration has recently been 
established [35], including concepts such as reducing 
institutional disruptions, political stability, health 

systems strengthening, and preventing loss of leisure 
time. The Rule of Prevention framework provides 
a transparent way to include additional broader value 
elements (from the many proposed in recent research) 
along with consideration of their uncertainty. The addi-
tional value elements included in the assessment will 
depend on the disease and intervention considered.

Figure 3. Key considerations when applying the Rule of prevention in HTA – disease severity impact and acceptance of broader 
benefits and uncertainty. shows the Rule of Prevention framework developed, and highlights the key considerations for its use i.e., 
disease severity impact and acceptance of broader benefits and uncertainty. 
Abbreviations: CEA: cost-effectiveness analysis; HTA: health technology assessment; WTP: willingness-to-pay
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Accounting for excess uncertainty with the addition 
of broader value benefits can be complex, involving 
parameter uncertainty due to additional value benefits, 
or structural uncertainty related to the unknown long- 
term consequences of preventive interventions. For 
example, herd immunity benefits cannot be assessed 
in clinical trials, but are estimated from real-world evi-
dence with its associated uncertainty. More flexibility 
may be required when interpreting cost-effectiveness 
outcomes, e.g., variable WTP thresholds, and greater 
acceptance of uncertainty from (probabilistic and deter-
ministic) sensitivity analyses (Figure 3).

Case study: Application of the Rule of Prevention to 
IMD

IMD survivors may experience a range of physical/neu-
rological sequelae (including amputation, blindness, 
deafness, and skin scarring), and psychological/beha-
vioral sequelae which are often under-reported [12] 
and can lead to the need for special education [36] 
(i.e., manifesting 36 months after diagnosis or later, 
and including anxiety, behavioral and depressive disor-
ders) [11]. Families/caregivers are also affected in the 
acute phase and due to permanent disabilities in 
patients, as caring for the patient can lead to spillover 
effects including anxiety and depression [37]. The wider 
societal burden includes productivity losses in patients 
and in caregivers [38], the potential for outbreaks, 
dependence on government financial benefits [39], 
and a public health management burden [40].

IMD and its associated sequelae can be prevented by 
vaccination, and there are no curative alternatives – 
IMD vaccination is therefore a candidate for the Rule 
of prevention framework.

Including broader value elements in CEA improved 
the cost-effectiveness of IMD vaccination, i.e., impact of 
long-term sequelae, impact on caregivers and family, 
economic impact beyond the healthcare system, socie-
tal preferences to give more weight to prevention of 
very severe diseases and, special economic considera-
tions for discount rates to account for long-term con-
sequences of IMD [41]. In a recent analysis using 
distributional CEA methods to assess equity impact, 
IMD vaccination was found to improve health equity 
which increased the cost-effectiveness of the vaccina-
tion program [42]. Some of these factors were asso-
ciated with greater uncertainty due to lack of data 
and relied on assumptions and sensitivity analyses 
[41]. In the case of IMD epidemiology, uncertainty 
remains regarding the occurrence and impact of out-
breaks [43]. Some additional broad benefits (e.g., redu-
cing fear of contagion, insurance value, and value of 

hope) that cannot be included/integrated in CEA (due 
to lack of methods or evidence) may be considered in 
the appraisal part of the HTA.

IMD vaccination, particularly for serogroup B IMD in 
the UK [44], has benefitted from special HTA considera-
tions, and various recommendations were put forward 
for future evaluations, e.g.,, to consider indirect bene-
fits, QALY adjustment factors, and variable WTP thresh-
olds [41,45], to assess vaccines within the total 
government budget instead of ringfenced healthcare 
budget [40], or to use alternative economic methods 
such as extended cost-effectiveness analysis, value of 
statistical life measures, value of risk reduction and 
cost–benefit analyses [46].

Discussion

Research on appraising preventive interventions 
demands a societal perspective to include broader pre-
vention-specific benefits, e.g., indirect benefits and 
macroeconomic gains [35]. HTA bodies recognize that 
special considerations are needed when standard 
approaches cannot capture the full value of an inter-
vention and to reflect societal preferences, e.g., to prior-
itize severe diseases, greater unmet needs, impact on 
younger cohorts, or to reward innovation [47,48]. HTA 
bodies may be flexible regarding cost-effectiveness [7], 
accept added benefit, or offer alternative appraisal 
pathways [49,50]. Where there is HTA decision uncer-
tainty, special funds and managed access agreements 
can allow restricted patient access to interventions, 
while additional evidence is collected, e.g., the UK 
Cancer Drugs Fund and Innovative Medicines Fund 
[51] and innovation funds in some European countries 
[52]. Typically, broader value is considered for severe 
diseases or to prevent imminent death, following ‘Rule 
of rescue’ principles [53].

The ‘Rule of Prevention’ framework allows the inclu-
sion of much broader prevention benefits, including 
beyond the healthcare system, and the possibility of 
benchmarking against other and non-health prevention 
programs. A common comparative measure could be 
the implicit value of a statistical life, using return on 
investment tools [54]. For example, the cost per statis-
tical life was €10 million for a water project in the 
Netherlands compared with €30k for the influenza vac-
cination program [54]. Appropriate information systems 
need to be developed to collect the range of data 
needed (and make use of data already available) for 
a broader value analysis and to reduce uncertainty 
about long-term indirect benefits of disease prevention. 
The acceptability of including macroeconomic data [31] 
should be assessed.
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The assessment of vaccines differs from therapeutics, 
involving variable country-specific value assessments 
by the National Immunization Technical Advisory 
Groups (NITAG), sometimes followed by HTA reimbur-
sement decisions [55]. A recent review of value ele-
ments included in assessments has highlighted a lack 
of systematic consideration of many broad benefits 
specific to prevention [31]. The ‘Rule of Prevention’ 
framework should be flexible to account for factors 
such as disease severity, societal preferences, uncer-
tainty in the data and outcomes, and different risk- 
benefit ratios, influenced by disease incidence. Multi- 
criteria decision analysis methods [2] used for orphan 
drugs could be applied, where dimensions relevant to 
the disease and intervention are defined and then 
weighted, e.g., prioritizing severity and health-related 
quality of life impact. The use of weights, or ‘modifiers’ 
[25], and the role and value of a variable ‘sliding’ WTP 
threshold [27] should be considered.

Recently, several new frameworks have emerged to 
address specific methods and value concepts that are 
currently lacking in vaccine HTA/CEA. In addition to 
the value elements presented in Table 1, they intro-
duce the value of prevention in supporting health 
systems (e.g., freeing up hospital resources and capa-
city by preventing disease, to allow further invest-
ments and other diseases to be treated) and the 
critical value of preventing diseases which require 
antimicrobial treatment and thus potentially promote 
antimicrobial resistance [35]. Aimed at vaccination and 
vaccine-preventable disease in general, these frame-
works are also applicable to rare transmissible disease 
and tend to propose expanding CEA by broadening 
the range of value elements included in the analysis, 
to better reflect the true cost-effectiveness of vaccina-
tion programs [31]. Common to these approaches, 
however, is to provide decision makers a broader per-
spective of the value of prevention to allow for more 
accurate value assessments and more equitable 
patient access.

Existing HTA bodies are often limited in how they 
capture the wider benefits of preventive interventions 
and employ broader considerations to assess rare dis-
eases, or other special cases. The value of prevention is 
not adequately or consistently captured in HTA cur-
rently; therefore, a ‘Rule of Prevention’ framework was 
put forward to better assess severe preventable dis-
eases (although should not be limited to this frame-
work). The framework argues for inclusion and 
acceptance of broader prevention benefits, such as 
societal and macroeconomic benefits, while acknowl-
edging the need for flexibility in addressing the greater 
uncertainty this will bring. More research, development 

and understanding are needed on the applicability, 
operationalization, and overall acceptability of such 
a framework within HTA, to aid decision-making around 
the value of prevention within and beyond rare trans-
missible disease.
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