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Introduction

Health systems are faced with an increasing challenge 
associated with the funding of new and often high-cost medi-
cines in a timely manner (1). There is increasing recognition 
that conventional appraisal approaches may be unsuitable 
for assessing the value of rare disease treatments (2). The 
inherent characteristics of rare diseases include scarcity of 
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ABSTRACT
Introduction: Hereditary angioedema (HAE) is a rare genetic disease that impairs quality of life and could be 
life-threatening. The aim of this study was to apply a multicriteria decision analysis to assess the value of three 
long-term prophylactic (LTP) therapies for HAE in Spain.
Methods: A multidisciplinary committee of 10 experts assessed the value of lanadelumab (subcutaneous use), 
C1-inhibitor (C1-INH; intravenous), and danazol (orally), using placebo as comparator. We followed the EVIDEM 
methodology that considers a set of 13 quantitative criteria. The overall estimated value of each intervention 
was obtained combining the weighting of each criterion with the scoring of each intervention in each criterion. 
We used two alternative weighting methods: hierarchical point allocation (HPA) and direct rating scale (DRS).  
A reevaluation of weightings and scores was performed.
Results: Lanadelumab obtained higher mean scores than C1-INH and danazol in all criteria, except for the cost 
of the intervention and clinical practice guidelines. Under the HPA method, the estimated values were 0.51 (95% 
confidence interval [CI]: 0.44-0.58) for lanadelumab, 0.47 (95%CI: 0.41-0.53) for C1-INH, and 0.31 (95%CI: 0.24-
0.39) for danazol. Similar results were obtained with the DRS method: 0.51 (95%CI: 0.42-0.60), 0.47 (95%CI: 
0.40-0.54), and 0.27 (95%CI: 0.18-0.37), respectively. The comparative cost of the intervention was the only crite-
rion that contributed negatively to the values of lanadelumab and C1-INH. For danazol, four criteria contributed 
negatively, mainly comparative safety.
Conclusion: Lanadelumab was assessed as a high-value intervention, better than C1-INH and substantially better 
than danazol for LTP treatment of HAE.
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knowledge on the natural history of the disease, clinical trials 
limited by small heterogeneous populations, poor scientific 
background, little consensus in the endpoints of clinical trials, 
and uncertainty in cost-effectiveness estimates (3,4). 

Given their peculiarities, orphan drugs often fail to meet 
the cost-effectiveness thresholds established by health tech-
nology agencies; hence, there is a debate on whether tra-
ditional assessment methods are still appropriate for these 
products, as they do not consider any criteria other than 
efficacy, safety, and cost (5,6). Thus, assessment of the value 
of a drug targeted for a rare disease’s treatment should be 
more holistic, requiring a broader perspective that covers the 
patient, healthcare system, and societal levels, as well as a 
wider criteria framework (7-9). 

The multicriteria decision analysis (MCDA) is an increas-
ingly used tool that could help in providing a structured, mul-
tidimensional, and transparent approach to the evaluation of 
drugs (10). By explicitly considering a wide range of factors and 
the contribution of each one of them to the decision-making 
process, it can be particularly useful for the evaluation of drugs 
targeted for rare diseases, as a complement to standard eco-
nomic evaluations and budget impact analyses (9,10). 

The multiplicity of issues, including uncertainty and ethi-
cal dilemmas, involved in appraising interventions for low-
prevalence diseases suggest that MCDA, based on a holistic 
definition of value, is uniquely suited for decision-making 
(11). A reflective MCDA methodology that promotes the 
sharing of diverse perspectives could be useful to incorporate 
the vision of the different actors involved and to enhance the 
predictability of the process (12-14). 

Hereditary angioedema (HAE) is a lifelong, rare, genetic, 
debilitating, and life-threatening disease characterized by 
unpredictable, acute, and recurrent episodes of edema (15). 
HAE has a significant impact on the lives of patients, both 
physically and emotionally, affecting their daily activities, 
work, and school life (16-18). There are several therapies 
approved by the European Medicines Agency (EMA) for HAE, 
none of them being curative. The goal of the treatment is to 
minimize the burden of the disease on patients and to ensure 
that they can live a life as close as possible to normal (19-21). 
The aim of long-term prophylactic (LTP) treatment or main-
tenance treatment is to prevent angioedema attacks from 
occurring or, at least, to reduce their frequency and severity. 

The purpose of this study was to apply a MCDA to assess 
the value of three LTP therapies for HAE in the Spanish 
context, from a broad perspective. Specifically, we aimed 
to assess the value of danazol (the most commonly used 
standard treatment to date), plasma-derived C1-inhibitor 
(C1-INH) (Cinryze®) (substitution treatment), and lanade-
lumab (a new treatment, the only LTP C1-INH approved by 
EMA at the time of the study). This assessment can provide 
useful information that could help to make better decisions 
about the use of any of these three interventions.

Methods

Study design

The current study assessed the value of the three LTP 
treatments available for HAE, using placebo as comparator for 

each of them: lanadelumab (subcutaneous administration), 
C1-INH (intravenous), and danazol (oral). It was designed 
following published good methodological practices (22,23) 
on the field-tested Evidence and Value: Impact on Decision-
Making (EVIDEM) framework (version 4.0) (24). The EVIDEM 
framework stimulates structured reflection from stakehold-
ers through a set of 13 quantitative criteria grouped into five 
domains (CORE Model), regarding the need for intervention 
(three criteria), the comparative outcomes of the interven-
tion (three criteria), the type of benefit of the intervention 
(two criteria), the economic consequences of the interven-
tion (three criteria), and the knowledge about the interven-
tion (two criteria).

Panel design and training

In order to gather insights from a broad range of perspec-
tives, a multidisciplinary panel of 10 experts was invited to 
participate in a face-to-face MCDA session held in March 
2019 in Madrid. Experts were chosen according to their pro-
fessional profile and experience in the management of HAE, 
trying to achieve a balanced geographical representation 
(six different Spanish Autonomous Communities were rep-
resented). Experts comprised three allergists, three hospital 
pharmacists, one national and one regional ex-payer, and 
two representatives of the Spanish Hereditary Angioedema 
Association. The session was chaired by the consultancy firm 
WEBER (Madrid, Spain). WEBER was responsible for training 
this group of experts on MCDA, explaining them in detail the 
methodology and its interpretation, and providing examples.

Evidence matrix 

A comprehensive literature review was conducted by 
WEBER to retrieve relevant information for each of the 13 
EVIDEM criteria assessed. The available evidence was used 
to develop an evidence matrix regarding the burden of the 
disease, its current epidemiology and management in Spain, 
and the three assessed drugs (summarized in Tab. I). Evidence 
was obtained from major biomedical literature databases 
(PubMed/Medline), clinical trial registries, published hospi-
tal evaluation reports, clinical practice guidelines (CPGs), and 
official European and Spanish healthcare evaluation bodies’ 
webpages. 

Clinical, safety, and patient-reported outcomes (PROs) 
evidence for the assessed drugs was obtained from all active 
controlled randomized clinical trials, observational studies, 
and product monograph (Summary of Product Characteristics, 
European Public Assessment Reports) available. Evidence 
was organized in a descriptive, summarized, and structured 
way. It was reviewed and validated by the three committee’s 
allergists. The final version of this summary of relevant lit-
erature (evidence matrix), which was later shared with the 
whole experts’ panel members during the presential meeting 
held, comprised a total of 190 bibliographic references.

Criteria weighting and scoring

Weights represent the trade-off between criteria and thus 
reveal which aspects of the three compared treatments were 
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the most valued by each panelist. During the session, com-
mittee members were instructed to assign weights to each 
of the 13 criteria of the MCDA model, to explicit their indi-
vidual perspective on their relative importance, done inde-
pendently from the assessed interventions. A direct rating 
scale was used where each participant gave a relative weight 
per criterion using a nonhierarchical simple 5-point scale (1 = 
lowest relative importance, 5 = highest relative importance) 
(22).

To appraise the interventions, committee members were 
instructed to score each criterion individually, based on the 
evidence matrix and their own experience and perception. 
Each expert assigned a score to each of the 13 criteria for 
the three interventions evaluated. Some of the criteria are 
defined by EVIDEM as absolute (i.e., severity of the disease), 
while others are defined as relative, as they are used to com-
pare different alternatives (i.e., effectiveness). The scores 
ranged from 0 to 5 when the criterion was absolute, and from 
–5 to 5 when it was relative to a comparator. At the time of 
this study, we did not identify any head-to-head or indirect 
comparisons of any of the assessed drugs. For this reason, 
the comparators adopted were those used in the pivotal clin-
ical trials of the respective interventions (placebo). 

Data analysis

The overall MCDA estimated value of each drug was 
obtained by means of an additive linear model that com-
bined all criteria value contributions. The value contribution 
of each criterion was calculated as the product of its individ-
ual normalized weight and score of each intervention in each 
criterion. The maximum possible overall value was +1 and the 
minimum –1. In particular, the following formula was used:
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where V is the total estimated value, Vx the value contribu-
tion of the criterion x, Wx the weighting of the criterion x, 

∑Wn the sum of all weights, and Sx the normalized scoring of 
criterion x (in a scale from –1 to 1, by dividing the score by 5, 
which is the maximum possible value).

Scenario analysis

An alternative weighting method (100 points allocation) 
was applied to test whether the total estimated values of the 
assessed drugs would change under a different preference 
elicitation approach. Each panelist distributed 100 points 
between the five domains of the framework, according to 
their relative importance (the greater the importance, the 
more points), and then distributed 100 points between the 
criteria included in each domain. Normalized weights were 
obtained.

To address structural uncertainty, a scenario analysis was 
also conducted to better understand whether the results 
from the MCDA exercise would differ by using a different set 
of criteria. This is done in accordance with the EVIDEM meth-
odology, which suggests a flexible and adaptive approach 
to the context of decision-making (22,24). In this scenario 
analysis, the criterion “Expert consensus/clinical practice 
guidelines” was omitted, under the basis that it may penalize 
innovative treatments that have not yet been included in the 
CPGs for timing reasons. 

Results

Participants assigned the highest weight to disease 
severity, with the greatest consensus (4.50 points ± 0.71 
standard deviation [SD]), followed by comparative safety/tol-
erability, type of therapeutic benefit, and quality of evidence 
(4.10 points ± [0.74-0.88]). The lowest mean weights were 
assigned to expert consensus/clinical practice guidelines and 
size of affected population, both with 2.80 points. The great-
est variability in the range of responses occurred in the size 
of affected population (SD: 1.40), followed by unmet needs 
(SD: 1.20) (Fig. 1).

Fig. 1 - Results of panelists’ weights in the multicriteria decision analysis.
PRO: patient-reported outcome. Mean weights are used.
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Scoring of interventions

Lanadelumab obtained higher mean scores than the 
C1-INH and danazol in all criteria, except for the cost of the 
intervention and CPG (Fig. 2). Efficacy obtained the highest 
mean score with a high degree of consensus (4.10 points ± 
0.57), followed by type of preventive benefit (3.95 points ± 
0.50). Lanadelumab was perceived as a valuable drug in terms 
of patient’s quality of life (mean scores for the PRO criterion: 
3.80 points ±0.79). The comparative cost of the intervention 
was the only criterion where lanadelumab obtained a nega-
tive average score (–3.8 ±0.92), considering an average cost 
per patient of €224,000 in the first year of treatment and 
€194,000 in the following years. At the time of the study, the 
approval of a marketing and reimbursing price for lanadelumab 
had not been yet established in Spain, so a hypothetical price 
was used based on proprietary data supplied by the manufac-
turer. The other two cost criteria were scored positively: other 
healthcare costs (2.85 ± 1.42) and non-healthcare costs (3.55 
± 0.69), representing a belief that the implementation of this 
drug generates an offset effect. The quality of the evidence 
supporting lanadelumab was perceived as very good by pan-
elists (3.60 ± 0.70). By contrast, CPG was scored close to 0, 
representing the fact that CPGs had not been updated with 
the latest innovation therapies and therefore did not include 
lanadelumab at the time of the study. The greatest variability 
occurred in the comparative safety profile (SD: 2.67).

For the C1-INH, efficacy was the criterion with the high-
est mean score, with a high degree of consensus (3.50 points 
± 0.53), followed by CPGs (3.40 points ± 1.17) (CPGs place 
C1-INH as first-line treatment). The only criterion with a neg-
ative score was also the comparative cost of the intervention 
vs. placebo (–2.50 ±0.97), considering an average annual cost 
per patient of between €112,000 and €148,000. The other 
two cost criteria were scored positively. The greatest variabil-
ity also occurred in the comparative safety profile (SD: 2.69), 
while the highest consensus was found in quality of the evi-
dence (SD: 0.42).

For danazol, the highest score was also given to the effi-
cacy criterion (3.0 points ± 1.33). The panelists emphasized 
that danazol is only effective in some subgroups of patients 

whose disease can be controlled by low doses of the drug. 
Four of the criteria were negatively scored vs. placebo: safety, 
comparative cost of intervention, other medical costs, and 
nonmedical costs. The lowest score was given to the compara-
tive safety profile of danazol vs. placebo, with a high consensus 
(–3.50 ±0.71). It was linked with the frequent adverse effects 
associated with danazol (25-27). The intervention cost was 
scored close to 0 (–0.60 ± 0.70), due to the low annual cost of 
this oral treatment (about €70 per patient annually in Spain). 
By contrast, other medical costs were scored negatively with a 
large variability (–1.10 ±2.69), because of potential increases in 
hospitalizations, medical visits, etc., due to the lower control of 
the disease and the poor safety profile of danazol. 

Overall total value

Lanadelumab obtained a mean total value estimate of 
0.506 points (95% CI: 0.437-0.576), which was higher than 
the value obtained by C1-INH (0.466 [95% CI: 0.408 – 0.523]) 
and much higher than the one obtained by danazol (0.272 
[95% CI: 0.187-0.356]) (Fig. 3). 

Differences among stakeholders were observed. Patients 
were the group who valued lanadelumab the highest (0.591 
points), followed by physicians (0.523 points), while pharmacists 
were the group who valued it the lowest (0.448). The greatest 
consensus was found among patients and physicians (SD: 0.023 
and SD: 0.036, respectively), showing the patient and clinical 
perceived benefit of lanadelumab. By contrast, the lowest con-
sensus was obtained for hospital pharmacists (SD: 0.202).

Scenario analysis

In the first scenario analyses, the use of an alternative 
weighting method (100 points allocation) resulted in changes 
of 0.5% in the overall value estimates for lanadelumab (0.509 
in the alternative method vs. 0.506 in the base case scenario); 
1.6% in the value for the C1-INH (0.473 vs. 0.466) and 14.9% 
in the value for danazol (0.312 vs. 0.272). The main explana-
tion for those changes is given by the difference of weights 
provided for disease severity (13% on the alternative method 
vs. 9% on the base case), comparative patient-perceived 

Fig. 2 - Mean scores of each intervention. 
C1-INH: C1-inhibitor; PRO: patient-reported outcome.
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health/PRO (6% vs. 8%) and comparative nonmedical costs 
(4% vs. 6%). 

The second scenario analysis consisted of the exclusion 
of the GPC criterion from the base case criteria set. This was 
done as, at the time of the meeting, lanadelumab was not 
yet included in any GPC, given Food and Drug Administration 
(FDA) approval had not been obtained. This change resulted 
in an increase of the mean value estimated for lanadelumab 
(0.533 vs. 0.506) and a decrease for the C1-INH (0.451 vs. 
0.466) and danazol (0.267 vs. 0.272). 

Discussion

To our knowledge, this is the first MCDA applied to three 
treatments with different routes of administration for a rare 
disease. The results suggest that lanadelumab, a new prophy-
lactic treatment for HAE, is perceived as a high-value inter-
vention (0.51 points), better than the C1-INH (0.47 points) 
and substantially better than danazol (0.27 points). 

The estimated values of lanadelumab and the C1-INH 
were similar or slightly above the values obtained for other 
innovative drugs to which the MCDA-EVIDEM framework was 
applied (between 0.33 and 0.51) (11,14,28-32). However, the 
value estimates in this study are not intended to be used in 
a prescriptive manner, and the valuation obtained is neither 
generalizable to other comparators nor lasting over time. 

Disease severity, quality of evidence, and type of thera-
peutic benefit were the highest-ranked criteria for panelists. 
However, we observed notable differences between different 
types of stakeholders (in weighting, scoring, and understand-
ing of the methodology). Although the study did not have the 
power to measure variations across categories of stakehold-
ers, a subgroup analysis suggests that patient representa-
tives tended to assign higher weights to disease severity than 
other panelists and lower weights to comparative costs, and 
this highlights the importance of applying a multidisciplinary 
perspective to this context. 

The comparative cost of the intervention was the only 
criterion where lanadelumab obtained a negative average 
score. The other two cost criteria were scored positively, sug-
gesting that the treatment could produce savings on other 
healthcare costs and non-healthcare costs. The latter may be 
associated with the potential reduction of working or teach-
ing hours lost due to the better control of the disease and the 
more appropriate route of administration and posology. This 
highlights the need to assess the value from a holistic point of 
view that takes into account other related costs from a social 
perspective.

The literature about MCDA methodology suggests that it 
is increasingly being used in the context of appraising orphan 
drugs (9,33). It has been field-tested and implemented in var-
ious real-world settings, including Spain, where the HTA body 
in Catalonia has explored its suitability to appraise orphan 
drugs (12,34). We have used the EVIDEM methodology, an 
open-source, collaboratively developed MCDA framework 
designed to appraise the holistic value of healthcare inter-
ventions. It has been considered as a flexible approach with 
the potential to assist in decision-making about reimburse-
ment for orphan drugs (9). However, according to some 
experts, further research regarding its application must be 
conducted (35). 

This study has some limitations: (1) Inherent limitations 
of the EVIDEM approach: a fixed set of criteria which may 
exclude relevant criteria while considering nonrelevant cri-
teria, such as CPGs. (2) The 10-member panel could be con-
sidered small to be regarded as representative at a national 
level. Nevertheless, the number of experts included is in 
line with that in other MCDA studies carried out for a spe-
cific intervention (8-19 experts) (11,28,29). (3) The analysis 
involves some cognitive complexity, especially because sev-
eral drugs were evaluated simultaneously. This has poten-
tially led to response inconsistencies, detected during the 
meeting, which were corrected, yielding more consistent and 
reliable results. Inconsistencies have been also detected in 

Fig. 3 - Mean value contribution of each intervention.
C1-INH: C1-inhibitor; MCDA: multicriteria decision analysis; PRO: patient-reported outcome.
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TABLE I - Summary of the evidence matrix used for the assessment

Domain Criteria Lanadelumab C1-INH (human) Danazol

Need for 
intervention

 1.	 	Disease	
severity 

Clinical	characteristics	of	the	disease	(attacks	of	swelling	and	laryngeal	attacks).	HAE	can	impair	
patients’	ability	to	perform	daily	activities	and	this	effect	becomes	more	pronounced	as	pain	severity	
increases. Psychological burden.

 2.	 	Size	of	
affected	
population

Prevalence	of	HAE	patients	aged	12	years	or	older	requiring	long-term	preventive	treatment	in	Spain:			
0̴.95-1.74/100,000	inhabitants	(between	392	and	720	patients).	

 3.	Unmet	needs No	curative	treatment	exists	for	HAE.	Therapy	recommendations	of	WAO.

Comparative	
outcomes of 
intervention

 4.	 	Comparative	
effectiveness/
efficacy

HELP	study:	RCT.	Reduction	
of	attacks	(73%	to	87%)	
compared with placebo, and 
reduction	of	attack	severity.

Crossover	RCT	prophylactic	treatment:	
Reduction	of	frequency	(mean	6.26	vs.	
12.73	attack	over	12	weeks),	severity,	
and	duration	of	HAE	attacks.	
Single-arm,	open-label	extension	
study:	decrease	in	monthly	rate	of	HAE	
attacks	(0.47	vs.	4.7	attacks/month).

RCT:	HAE	attacks	occurred	in	
2.2%	of	patients	with	danazol	
vs.	93.6%	with	placebo.	

 5.	 	Comparative	
safety/
tolerability

The	majority	(98.5%)	of	
adverse	events	in	HELP	study	
were mild to moderate in 
severity. 

The	majority	of	adverse	events	
reported in the pivotal trials were of 
mild or moderate severity. 

Significant	potential	risks	and	
an unfavorable adverse event 
profile.	

 6.		Comparative	
patient-
perceived 
health/PRO

Patients-improved	HRQoL	
(Angioedema	Quality	of	Life	
questionnaire).	Subcutaneous	
route.

Improvement	in	HRQoL	(SF-36	
scores).	Intravenous	route.

Inferior	in	HRQoL	to	alternative	
treatments	such	as	C1-INH.	
Orally.

Type	of	 
benefit	of	
intervention

 7.	 	Type	of	
preventive	
benefit

More	patients	in	the	
lanadelumab treatment group 
were	attack-free	than	placebo	
(39-44%	vs.	2%).	

Extension	study:	significant	reduction	
in	the	frequency	of	attacks	against	
historical rates. 

Pivotal clinical trial and in 
clinical	practice:	danazol	
is	effective	in	reducing	the	
number	of	HAE	attacks.

 8.		Type	of	
therapeutic	
benefit

Lanadelumab	does	not	cure	
HAE,	but	reduces	the	severity	
and	frequency	of	HAE	attacks.

C1-INH	does	not	cure	HAE,	but	reduces	
the	severity	and	frequency	of	HAE	
attacks.

Danazol	does	not	cure	HAE,	but	
reduces	the	proportion	of	HAE	
attacks.

Economic	
consequences	
of	intervention

 9.	 	Comparative	
cost of 
intervention

Cost	per	patient	(hypothetical	
price:	data	supplied	by	the	
manufacturer):	€224,000	in	
the	first	year	and	€194,000	in	
the following years.

Annual	cost	per	patient:	between	
€112,000	and	€148,000.	

Annual	cost	per	patient	in	
Spain:	approx.	€70.

10.	 	Comparative	
other medical 
costs

HAE	attacks	can	require	emergency	care	or	hospitalization,	imposing	a	costly	burden	on	health	systems.	
The	health	cost	of	the	patient	with	HAE	depends	on	the	severity	of	the	attacks	(a	severe	attack	costs	20	
times	more	than	a	mild	attack,	and	a	moderate	attack	three	times	more	than	a	mild	attack).	

Lanadelumab	reduced	the	
number of moderate or 
serious	attacks	by	between	
70%	and	83%	vs.	placebo.

C1-INH	reduced	the	number	of	serious	
attacks	by	32%	vs.	placebo.

The	long-term	use	of	danazol	
is associated with important 
adverse events.

11.	 	Comparative	
nonmedical 
costs

The	indirect	cost	for	acute	attacks	was	estimated	at	€11.2	when	the	treatment	was	subcutaneous	with	
icatibant;	43%	of	the	indirect	cost	was	due	to	productivity	losses.	

Lanadelumab	trials:	more	
attack-free	days	per	month	
than	placebo	(21%	more).

C1-INH	trials:	days	without	swelling	
were	10	vs.	30	with	placebo.
(Attack-free	days	were	not	analyzed).

Work/school	absence:	24	days/
year	with	danazol,	and	0	days/
year with C1 inhibitor.

Knowledge 
about 
intervention

12.		Quality	of	
evidence

HELP	study:	ICER	Evidence	
Report	assigned	a	“promising	
but	inconclusive	(P/I)	rating.”

Pivotal	trial	for	C1-INH:	ICER	Evidence	
Report	judged	“to	be	of	fair	quality.”

Pivotal	study	of	danazol:	poor	
quality	of	evidence.

13.		Expert	
consensus/
clinical 
practice	
guidelines

Clinical	practice	guidelines	
still	did	not	include	it	(at	the	
time	of	this	exercise)

WAO	recommends	plasma-derived	
C1-INH	for	long-term	prophylaxis	as	a	
first-line	use.

WAO	suggests	androgens	for	
second-line	use,	noting	their	
adverse androgenic and anabolic 
effects,	drug	interactions,	and	
contraindications.	

C1-INH	=	C1-inhibitor;	HAE	=	hereditary	angioedema;	HRQoL	=	health-related	quality	of	life;	ICER	=	Institute	for	Clinical	and	Economic	Review;	RCT	=	randomized	
controlled	trial;	WAO	=	World	Allergy	Organization.
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other MCDA studies (22,36), which reinforces the importance 
of training experts on MCDA before carrying out the project. 
(4) At the time of the study, the availability of some pieces 
of evidence for the three treatments evaluated was limited. 
For certain aspects of the evaluation, lack of relevant or up-
to-date evidence (e.g., guidelines) may have affected the 
assessments. (5) We have not taken into account the quali-
tative criteria proposed by EVIDEM, which are much more 
subjective and complicated to score, but could help to better 
understand the ethical value of treatments. (6) We did not 
take into account the potential differences in the randomized 
controlled trial study samples.

Conclusions

The MCDA methodology allowed for a detailed analysis 
and discussion of the overall value of lanadelumab in HAE 
prophylactic treatment in a systematic, objective, and trans-
parent way. The exercise also permitted a multidisciplinary 
group of Spanish patients, clinicians, and decision-makers to 
identify and express what matters to them in this scenario, 
considering a wide range of factors that may impact the deci-
sion. Lanadelumab was perceived as a highly valued inter-
vention when compared with the C1-INH and danazol, in all 
evaluated criteria, except for its cost.

Abbreviations (alphabetical order)

AEMPS = Spanish Medicines Agency (Agencia Española de 
Medicamentos y Productos Sanitarios); C1-INH = C1-inhibitor; 
CPG = clinical practice guidelines; DRS = direct rating scale; 
EMA = European Medicines Agency; EVIDEM = Evidence and 
Value: Impact on Decision-Making; HAE = hereditary angio-
edema; HPA = hierarchical point allocation; HRQoL = health-
related quality of life; LTP therapy = long-term prophylactic 
therapy; MCDA = multicriteria decision analysis; ORPH-VAL = 
European Working Group for Value Assessment and Funding 
Processes in Rare Diseases; PRO = patient-reported outcome; 
RCT = randomized controlled trial; SD = standard deviation.
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