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ABSTRACT

Introduction: We sought to synthesize pub-
lished empirical studies that elicited and chazr-
acterized societal valuations of orphan drugs
and the attributes that may drive different val-
uations for orphan drugs versus other
treatments.

Methods: We conducted a systematic literature
review (SLR) in MEDLINE and EMBASE data-
bases up to November 2, 2020. Search terms
covered societal preferences and attributes of
orphan drugs (e.g., disease prevalence, severity,
burden, unmet needs, and benefits).

Results: We identified 38 eligible publications:
33 societal preference studies and S reviews
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discussing societal valuations and attributes of
orphan drugs. Most publications suggested that
a majority of respondents favored allocating
funds to more prevalent diseases. However,
trade-off studies and discrete-choice experi-
ments found that survey participants chose to
allocate resources to orphan drugs even when
the cost per unit of health benefit was greater
than for therapies for more prevalent diseases.
Overall, 19 of 27 studies assessing severity in
treatment valuation revealed that respondents
prioritized patients with severe diseases over
those with milder ones for equal health bene-
fits. Members of the general public tended to
prefer treatments for diseases with no alterna-
tive or when existing alternatives had limited
efficacy over diseases with clear therapeutic
alternatives. There was evidence that individu-
als preferred sharing resources, so no patient
was left without treatment.
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Conclusions: Our SLR indicates the general
public typically attaches greater value to orphan
drugs than to other treatments for common
diseases. This is not because of rarity per se, but
primarily because of disease severity and lack of
therapeutic alternatives typically associated
with rare diseases.

PLAIN LANGUAGE SUMMARY

Orphan drugs are drugs serving a substantial
public health need by treating life-threatening
or chronically debilitating medical conditions
affecting a small number of people with very
high unmet needs. We reviewed 38 published
studies looking at drug characteristics that may
cause people to value orphan drugs differently
versus treatments for common conditions. Most
people surveyed in these publications favored
health care funds going to more prevalent dis-
eases. However, some people preferred funding
orphan drugs even when the cost versus health
benefit was higher compared with treatments
for more common diseases. The majority of
studies that investigated the impact of disease
severity on the valuation of treatments found
that people prioritized patients with severe dis-
ease over those with milder disease, for the same
extent of health benefit. People also preferred
funding treatments for diseases that have no
alternative treatments, or treatments with lim-
ited benefits, over treatments for diseases with
many treatments or more effective treatments.
We also found evidence of a societal preference
for shared resources, meaning that no patient
would be left without treatment, including
those who receive limited benefits from health
care resources, even if this does not lead to the
maximization of health benefits across society.
In conclusion, our literature review indicated
that the general public attaches greater value to
orphan drugs versus treatments for more com-
mon diseases, not because of rarity per se, but
largely because the rare diseases treated by
orphan drugs are often severe and have no or
few treatment options.

Keywords: Orphan drugs; Rare diseases;
Societal preferences; Systematic literature
review; Treatments for rare diseases; Valuation

Key Summary Points

Several criteria are considered for orphan
drug designations, and the most
important factor driving acceptance of
greater costs from health authorities’
perspective appears to be disease rarity.

This literature review suggests that study
participants and respondents from the
general public generally attach greater
value to treatments for rare diseases than
to treatments for common diseases.

The excess value of orphan drugs does not
appear to be related to disease rarity per se.
With all else equal, members of the
general public are willing to allocate
resources preferentially to treatment of
patients with a rare disease, but only in
those cases where these patients are
severely ill and/or have a great unmet
need or potential to benefit from
treatment.

INTRODUCTION

Orphan drugs include therapies for life-
threatening or chronically debilitating rare
diseases affecting no more than 5 in 10,000
people in the European Union [1]. No existing
treatment provides satisfactory or significant
benefit for these diseases, according to the
European Medicines Agency (EMA) orphan drug
designation criteria [1]. Established legislation
aimed at promoting treatments for rare diseases,
such as the 1983 US Orphan Drug Act [2, 3], the
2000 European Commission Regulation on
orphan medicinal products [4], and the Joint
Evaluations of Regulation of the European Par-
liament (for orphan medicinal products in 1999
and for pediatric medicinal products in 2006)
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[4], has possibly resulted in an increased num-
ber of orphan drugs in the last decade [5].

To offset the financial pressures and devel-
opmental challenges associated with treatments
for rare diseases arising from small patient
populations, health technology assessment
(HTA) and payer organizations have updated
their requirements for orphan drug appraisal
during the last decade. Even though orphan
drugs broadly undergo the same HTA process as
other treatments, focusing on a drug’s perfor-
mance by efficacy, safety, and economic con-
siderations (cost effectiveness and budget
impact), orphan drugs may benefit from specific
considerations in some countries [6].

In France, for example, orphan drugs are fast-
tracked, reducing assessment timelines from 90
to 15 days, and products with a budget impact
below €20 million per year are exempted from
health economic assessments [7]. In Germany,
for orphan drugs authorized by the EMA, there
is de facto “proven benefit” and free pricing
during the first year [7]. For countries using
evidence from cost-effectiveness analyses,
greater incremental cost-effectiveness ratios
(ICERs) have been accepted for rare disease
treatments compared with non-rare disease
treatments. For instance, while the cost-effec-
tiveness threshold set by the National Institute
for Health and Care Excellence (NICE) in the UK
is of £20,000-£30,000 per quality-adjusted life
year (QALY) for the standard technology
assessment process, it is £100,000 per QALY for
highly specialized technologies [8, 9].

In other countries, such as The Netherlands,
orphan drugs may benefit from greater ICER
thresholds based on severity of illness. The
Zorginstituut Nederland pays up to €20,000 per
QALY for the least severe diseases and up to
€80,000 per QALY for the most severe diseases
[9-11]. The existence of mechanisms that allow
for greater prices for orphan drugs raises the
question of whether it is justifiable for payers to
accept such price premiums [12].

Drug pricing and, more generally, health
care decision-making should be assessed based
on “value” [13, 14]. Coté et al. [15] argued that
HTA organizations, manufacturers, patients,
and society must engage in further discussions
about how to assess value in the context of

orphan drugs. Many studies have looked at
societal preferences related to the allocation of
health care resources and at what drives the
value of health care treatment from the per-
spective of society to inform the development
of decision frameworks. However, there is no
review summarizing the learnings from these
studies regarding society’s value of orphan
drugs relative to other treatments.

The objective of this systematic literature
review (SLR) was to better understand whether
societal values support greater prices for orphan
drugs than other treatments by investigating
published reviews and empirical studies that
assessed societal preferences related to attributes
characterizing orphan drugs. A special emphasis
was also placed on the additional value and
attributes of orphan drugs that drive this soci-
etal preference.

METHODS

Search Strategy

PRISMA guidelines were used for the design of
the review. We searched two databases, Ovid
MEDLINE and EMBASE, up to November 2,
2020. No chronological or geographical restric-
tions were applied. Search terms were developed
to cover societal preferences for health care
priority setting in the context of rare diseases
(Supplemental Table S1). The search strategy
encompassed all the attributes pertaining to
orphan drugs according to EMA designation
criteria (i.e., rarity, severity, lack of alternative,
or significant benefit). In line with the EMA
grounds for significant benefit and added value,
the search also included a focus on improved
mortality and morbidity and health-related
quality of life (HRQOL) [16, 17]. In particular,
key words related to cure and life extension as
specific types of “significant benefit” were
included. Further records were identified
opportunistically with recommendations from
experts in the field and from citations from the
assembled articles. Publications not reported in
English were excluded from the review during
the screening and eligibility assessment. The
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complete search strategy, along with search
terms, is provided in Supplemental Table S1.

Selection of Studies and Eligibility Criteria

Two reviewers independently screened the titles
and abstracts of all records identified by the
search strategy and then reviewed full texts of
eligible records for inclusion. All discrepancies
were resolved by a third reviewer. Reviews and
quantitative preference studies were included if
they assessed societal valuations for orphan
drugs and treatments of rare diseases in general
or societal preferences between competing cri-
teria applicable to a priority setting for health
care interventions (Table 1). In particular, we
included any record that assessed whether a
greater health improvement in a small

Table 1 Eligibility criteria

population had a different value compared with
a lesser improvement in a large population,
with an equivalent aggregated benefit in health
units. We designated this concept the “relative
health improvement value.” Disease- or treat-
ment-specific studies, and therefore patient
preference studies, were excluded because this
SLR was designed to synthesize evidence on
relative value of treatments of rare diseases,
specifically orphan drugs, compared with other
health care interventions from a societal
perspective.

Data Extraction and Synthesis

For each reference selected, we reported infor-
mation such as the type of article (preference
study or review), country or geographic area,

Criteria Inclusion criteria

General population

Rare diseases and/or ODs

Population

Intervention

Any condition or treatment presenting at least 1 attribute of ODs, according to the EMA

designation criteria, namely:
Disease rarity (prevalence)

Disease severity and burden

Disease unmet need (absence of alternatives or absence of a satisfactory alternative)

Treatment added value by significant benefit brought to those affected by the condition

Note that the intervention may not be explicitly defined

Comparator
Outcome

Study design

Any other health care intervention (may not be explicitly defined)
Preference values, willingness to pay

Preference studies conducted in the context of general and non-specific health care settings

(excluding any disease- or treatment-specific study)

Reviews of preference studies

Quantitative methods such as choice-based methods, trade-off methods, and ranking/

rating exercises

Articles published in English

Other restrictions

EMA European Medicines Agency; ODs orphan drugs
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perspective adopted for preference elicitation
(personal or societal), and elicitation method
used (rating, ranking, choice-based methods, or
trade-off tasks) as well as the attributes
obtained. The identified attributes were classi-
fied into four categories: disease and patient
characteristics, treatment and health benefit
characteristics, economic considerations, and
other contextual factors. In addition, we
examined results related to attributes charac-
terizing rare diseases and/or orphan drugs to
assess their implications for the prioritization of
orphan drugs in pricing and reimbursement
decisions. Two independent reviewers classified
these results into three categories: (1) support-
ing greater valuation of orphan drugs, (2) not
supporting greater valuation of orphan drugs,
and (3) ambivalent.

This analysis is based on previously con-
ducted studies and does not contain any new
studies with human participants or animals

performed by any of the authors; therefore,
ethics committee approval is not required.

RESULTS

Study Selection and Characteristics

Based on the search strategies, 894 records were
identified (Fig. 1); 38 met the inclusion criteria
and were included in the SLR (Table 2). Fifteen
publications directly addressed societal valua-
tion of orphan drugs while the remaining cov-
ered only some of their attributes. The full list of
attributes for each study is presented in Sup-
plemental Table S2. Most were societal prefer-
ence studies (n = 33), and the remainder (n = 5)
were literature reviews. The studies included
covered 3 decades (1996-2020), with most
(n = 33; 87%) published after 2010. The most
frequently represented countries were Australia
(n =9) and Canada (n = 6).

886 records identified
through the databases
searches and screened
for titles and abstracts

8 records identified
through hand search?

771 records excluded based on title and

abstracts

123 records reviewed for full text

85 records excluded based on full text screening:

A

* Inappropriate population

¢ Absence of valuation of ODs or attributes of
ODs

* Disease-specific studies

* Full text not available

38 articles and conference posters included

¢ Duplicates

Fig. 1 PRISMA flow chart. ODs orphan drugs. *Hand
searching is a manual method of manually scanning select
journals from cover to cover, page by page, for relevant
articles in case they were missed during indexing This

methodical process searches a journal’s entire contents
(e.g. articles, editorials, letters from readers) to identify
relevant studies and complete the non-indexed searching in
the databases
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Methodology to Assess Societal Valuation

Preferences were elicited from the included
studies (Fig.2) using trade-offs (n=13) and
choice-based tasks (n = 14). The former inclu-
ded person, time, and benefit trade-offs, as well
as resource allocation tasks, whereas the latter
were discrete-choice experiments (DCEs; n = 6)
and simple choice questions (n = 8). In earlier
studies, preferences were most often assessed
based on simple choice questions (i.e., asking
participants choose their most preferred
option). In more recent studies, advanced
methods such as trade-offs and DCEs were more
commonly used.

Questions asked from respondents in
reviewed studies were framed with different
perspectives, specifically: (1) a personal perspec-
tive in which the respondent imagined he/she
could be one of the patients directly affected by
a treatment scenario; (2) the citizen perspective,
in which the respondent imagined he/she was a
representative of a societal body advising the
government; or (3) the health care decision-maker

g

Discrete-choice experiments  Ranking exercise

= Paired comparison

Fig. 2 Methods used for societal preference elicitation

= Analytic hierarchy process

perspective, in which the respondent imagined
him/herself as a health care authority allocating
budgets or resources. For the 33 studies, 13 did
not provide any information about the question
context and thus could not be classified.
Twenty-three perspectives were identified in the
remaining 20 studies (three included more than
one perspective) [18-20]. Ten of the 23 per-
spectives were classified as health care decision-
maker, 6 as personal, and 7 as citizen (Table 2).

Valuation of Rare Diseases and Treatment
of Rare Diseases Attributes

A total of 28 attributes, with a minimum of 2
and a maximum of 18 attributes per study
(Fig. 3), was identified. Findings related to dis-
ease and patient characteristics and treatments
were examined in detail. We reviewed studies
that examined the characteristics of health care
interventions that affected population prefer-
ences to determine whether they included the
characteristics that define orphan drugs. Fig-
ure 3 summarizes all the characteristics reported

= Trade-offs

Rating exercise

Simple choice tasks = Contingent valuation
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Considerations

Disease- and
patient-related
attributes

Health gain and
treatment-related
attributes

Disease severity
Disease prevalence
Impact on HRQOL
Disease causality
(inherited, lifestyle)
Patient’s age
Socioeconomic status of
beneficiaries

Economic attributes

Other social concerns

Treatment efficacy?
Treatment safety
Innovation

Treatment convenience
Treatment impact on
HRQOL®

Uncertainty

Treatment adherence
Treatment follow-up
measures

Disease unmet needs
Disease economic
burden (productivity loss)
Cost (treatment cost and
budget impact)

Cost effectiveness
Out-of-pocket cost
Economic benefits

Equity and/or fairness
Organizational
requirements

Level of research
undertaken

R&D spillover
Alternative availability
Objective of care
(prevention, cure,

Fig. 3 Determinants of population preferences for health
care priority setting. HRQOL health-related quality of life,
OD orphan drug, R&#D research and development, SLR
systematic literature review. All attributes assessed in
societal preference studies as identified by the SLR are

in those publications, some of which relate to
orphan drugs. In our analysis, we focused only
on the characteristics related to the definition of
orphan drugs according to the EMA orphan
designation criteria.

Disease Prevalence

The systematic search identified 22 studies that
addressed the valuation of disease prevalence
from a societal perspective. Most of these stud-
ies (n=15) favored allocating funds to more
prevalent diseases, even in scenarios in which
numbers of patients eligible to be treated were
the same for rare and common diseases [21-34].
However, some studies (n = 3) suggested that
treatments for less prevalent diseases should be
prioritized [35-37]. For example, 57% of
respondents in a budget allocation survey con-
ducted in the Australian population agreed that
it was “OK to reduce services to the majority by
a little to cover the cost of very expensive ser-
vices needed by the few people with rare ill-
nesses.” In each trade-off scenario, there was a
significant allocation of resources to services for

improvement of health)

listed here; however, according to the European Medicines
Agency definition of ODs, the article focused on those in
bold. “Treatment efficacy and impact on HRQOL were
assessed under the same notion as proxy of “substantial

benefit.”

the rare disease, despite the reduction in total
health [36]. In another trade-off survey con-
ducted in Spain, the majority of respondents
stated that the government should systemati-
cally reimburse orphan drugs, regardless of pri-
ces and, to some extent, effectiveness [35].
According to a study that assessed public opin-
ion regarding criteria for drug reimbursement,
respondents did not specifically value disease
rarity per se, but 65% of respondents favored
giving equal or more funding to the rare disease
when the therapy was more costly [34, 38].
Bourke et al. [39] reported that even if a
majority (51%) supported prioritizing the
treatment of a more common disease when the
price of therapy for the rare disease was 10 times
greater, 23% of study participants would prior-
itize treatment of the rare disease. Members of
the general public were willing to spend on
aggregate 4.3 times as much money per patient
with a rare disease as per patient with a com-
mon disease for the same magnitude of health
benefit [39].

A study conducted in the UK reported that
preferences differed when assessed using
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different methodologies (e.g., a trade-off task or
a DCE) for the same sample of respondents.
According to the trade-off task, based on equal
cost and benefit per patient, more respondents
favored treating patients with rare diseases than
patients with common diseases [39]. However,
according to a DCE conducted with the same
group of participants, they preferred that the
National Health Service fund treatments for
patients with common diseases, all other attri-
butes equal (i.e., disease severity, treatment
benefit, availability of treatment alternatives,
improvements to everyday life, cost) [39].
More generally, in DCEs that defined thera-
peutic scenarios by prevalence of the treated
disease and other attributes (severity of the
condition and/or existence of alternative ther-
apies), there was consistently no preference for
prioritizing the rare disease, all other attributes
equal. Often there was a preference for treating
the more common diseases [21, 24, 38, 39].

Disease Severity and the Related
Personal Burden

The SLR identified 26 studies assessing societal
preferences for disease severity and related per-
sonal burden. A majority (n = 20) suggested that
the general public was willing to prioritize the
most disadvantaged
[19-22, 25, 29, 31, 33, 36, 40-50]. According to
a published literature review, members of the
general public often gave priority to patients
with more severe disease, regardless of size of
the health gain or the cost of treatment [40].
Some studies reported that survey respondents
were willing to prioritize more severe diseases
over potential health gains [36, 43, 44]. A trade-
off study from Australia supported the view that
members of the general public prefer health
programs that do not leave patients in severe
health states. The ratio of increased societal
value to increased patient utility gain was
greater for those whose initial health state was
more severe (e.g., the ratio ranged from 1.1 for a
patient with an initial utility of 0.8 and a utility
gain of 0.2 to 2.4 for a patient with an initial
utility of 0.0 who also had a utility gain of 0.2)
[40]. Studies that quantified the wvalue of

treatment for patients with the most severe
diseases relative to those with least severe dis-
eases consistently demonstrated a ratio of 2.0 or
greater [31, 42, 45, 51]. Kolasa and Lewan-
dowski [52] reported heterogeneity between
older and younger respondents. A majority of
older respondents did not trade off the treat-
ment of patients who were less severely ill for
those who were more severely ill [52]. However,
the median junior respondent was willing to
treat 20-100 less severely ill patients to com-
pensate for the loss of 10 more severely ill
patients, suggesting a ratio of value of more
than 2.0. According to Reckers-Droog et al. [42],
45 children with moderate disease (a severity
score of 50; scale 0-100) should be treated to
reach the social value of an equivalent health
benefit in one child with severe disease (a
severity score of 80). In addition, 32 children
with mild disease (a severity score of 20; scale
0-100) should be treated to reach the social
value of an equivalent health benefit in one
child with moderate disease (a severity score of
50) [42].

A few studies (n = 7) found severity to be of
lesser importance [18, 24, 26, 27, 33, 35, 52]. In
a study conducted in Japan, a ranking exercise
on a seven-point Likert scale revealed that dis-
ease severity ranked 16 of 26 attributes in
importance and was considered lesser or of no
importance compared with other criteria for
prioritization and decision-making in drug
reimbursement [26].

The willingness to prioritize treatment of
severe disease could be relevant to risk aversion,
although this is not the only explanatory factor
[40]. The preference for treating severely ill
patients was even greater when preferences
were assessed from a social perspective rather
than from a personal perspective (i.e., when
related to the treatment of others vs. self-interest
in the prioritization and distribution of treat-
ments) [41, 42].

Some studies also considered interactions
between disease severity and other characteris-
tics of a treatment or a targeted disease. The
preference for treating patients with severe dis-
ease was dependent on cost. Richardson et al.
[44] found that when the cost per life-year (LY)
gained was identical for patients with life
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expectancies (LEs) of 2 and 10 years, the allo-
cation for patients with shorter LEs was
approximately twice as great as for patients with
longer LEs. When the cost per LY gained was
twice as great for individuals with shorter LEs,
study participants allocated roughly the same
number for both patient profiles (i.e., again
twice the budget for patients with shorter LEs)
[44].

Reckers-Droog et al. [42] considered the
interaction between severity and age in a US
person trade-off (PTO) exercise. Respondents in
this study were generally willing to allocate
more resources for more severely ill patients and
for patients who were younger. The ratio of the
median number of more severely ill patients
compared with the median number of less
severely ill was approximately the same whe-
ther patients were children, adults, or elderly
[42]. However, the societal valuation of disease
severity may depend on whether the patient’s
lifestyle contributed to the occurrence of the
disease. Notably, according to Gu et al. [40], the
general public would assign lesser priority to
those considered in some way responsible for
their ill health.

Unmet Need

Ten of the 38 studies assessed preferences rela-
ted to the presence of alternative treatments as a
criterion in priority setting. Four studies that
used ranking or rating exercises suggested that
lack of a treatment alternative was not an
important attribute [22, 26, 29, 53]. However,
for the seven studies that used DCEs or trade-off
exercises, most (n = 5) concluded that the pub-
lic attached more value to therapies for diseases
in which no alternative exists or in which the
alternatives have limited efficacy compared
with treatments for diseases with effective
alternatives [23, 25, 31, 33, 39]. According to a
PTO study conducted in the UK [31], 57% of the
study respondents chose to prioritize patients
without a treatment alternative, all other factors
being equal. This preference remained when
costs were twice as great as for a treatment with
several alternatives available (60% of respon-
dents). Study participants were twice as likely to

choose a treatment scenario without an alter-
native and of lesser health benefit than choose a
treatment scenario with several alternatives and
considerable health benefit [31]. A study from
South Korea with a similar design provided
more nuanced results. A relative majority of
respondents, 45%, prioritized the treatment
without therapeutic alternatives, and 22% sup-
ported the treatments with alternatives (re-
maining respondents were indifferent) [23].
However, when the treatment without an
alternative was more costly or less effective, the
treatment with alternatives was preferred by
most respondents [23]. Two DCEs demonstrated
a significant preference for treatments without
alternatives, with odds ratios of 1.1-1.3 com-
pared with therapies with available alternatives.
Other studies illustrated that a sizeable per-
centage of respondents, even if not always the
majority, were more concerned about equity
than efficacy (i.e., ensuring that patients with
unmet needs also received treatment)
[31, 35, 36, 38, 53, 54].

Relative Health Improvement

Reviewed publications reported that larger
health and HRQOL gains were universally pre-
ferred over smaller gains when costs were simi-
lar [25, 29, 51, 52]. However, there was a
notable exception. Using a simple choice task,
Oddsson [18] discovered that only 14-18% of
respondents chose to prioritize funding
according to treatment effect when offered a
choice between prioritizing and an equal split of
resources. When considering whether the rela-
tive social value per unit of health gain was
affected by the size and duration of the gain, the
evidence was inconsistent. Of the nine studies
that addressed this question, three provided
positive evidence [25, 51, 52], four were nega-
tive [18, 20, 24, 41], and two were inconclusive
[33, 55]. According to a contingent valuation
study from South Korea, the societal willingness
to pay for long-lasting treatment effects and
curative scenarios was two times greater than
non-cure scenarios [51]. This preference was
partly corroborated by a trade-off study from
Poland in which both junior (students) and
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senior (adult) respondents selected more
patients with a smaller health gain to compen-
sate for the loss of ten individuals with a greater
potential benefit. In the case of junior respon-
dents, the societal value of a larger health gain
was more than proportionately greater than the
societal value of a smaller utility gain [52].
However, in the case of senior respondents, the
societal value of a health improvement was
roughly proportional to the utility gain. These
results for senior respondents were corroborated
by a UK DCE by Hampson et al. [24], which
explored the general public’s preferences across
large and small health gains. In addition, results
from this study demonstrated that whether a
treatment was or was not a cure (restoring
patients to normal health and full HRQOL) did
not influence respondents’ choices beyond the
influence of health gains themselves [23]. Fur-
thermore, the incremental value associated
with one LY gained was independent of the
magnitude of the LE improvement. Finally,
some studies using trade-off exercises noted
that the ratio of societal value to utility gain was
greater for patients with smaller health gains
[19, 45]. For example, Richardson et al. [41]
estimated a ratio of societal value to utility gain
of 2.4 when utility increased from 0.0 to 0.02
relative to an increase from 0.0 to 1.0.

DISCUSSION

Our SLR demonstrates that members of the
general public attach greater value to orphan
drugs compared with other treatments with
equivalent health benefits. This is not because
of disease rarity per se, but primarily because
disease severity and a lack of therapeutic alter-
natives were typically associated with rare dis-
eases. Many studies we reviewed suggested that
a majority of respondents favored allocating
funds to more prevalent diseases. However, all
trade-off studies found that a sizable percentage
of participants chose to allocate resources to
orphan drugs and treatment of rare diseases,
even when the cost per unit of health benefit
was greater compared with therapies for more
prevalent diseases, to such an extent that the
resulting average valuation of an orphan drug

was greater. Respondents who were indifferent
to funding an expensive treatment for a rare
disease or funding a less expensive treatment for
a common disease were also effectively willing
to pay more for patients with rare diseases
[31, 32, 34]. Study participants also preferred
sharing resources, so that no patient was left
without treatment. Therefore, there appears a
clear willingness from members of the general
public to accept the opportunity cost of funding
more expensive therapies for those with rare
diseases.

We referred to the EMA criteria to define an
orphan drug: rarity, severity, unmet need, and
significant benefit. Decision-makers and payers
have accepted greater costs for orphan drugs,
and this acceptance was mostly driven by dis-
ease rarity [56]. However, across DCEs, rarity
was not valued per se from a societal perspective
21, 24, 33, 37-39]. Members of the general
public preferred that health care funds be used
to treat common diseases and benefit more
patients overall. According to these DCEs, the
excess value attached to treatments for rare
diseases was attributed to severity of disease
and a lack of therapeutic alternatives
[21, 25, 33, 42]. Indeed, most studies evaluating
disease severity and burden as criteria for treat-
ment valuation supported prioritization of
therapy for patients with severe illness. This
suggested that a health service that increased a
patient’s utility should be valued more when
the initial health state is more severe [20].
Unmet needs and a dearth of therapeutic alter-
natives were not the top criteria for prioritizing
treatments according to rating and ranking
studies. However, these criteria significantly
influenced the valuation of treatments accord-
ing to choice-based studies [31, 33, 39]. Lastly,
members of the general public attached more
value to greater health gains, but it was unclear
whether the social value per unit of health
outcome gained was greater for larger gains
than for smaller ones [18, 24, 25, 33, 38§,
45, 49-51].

The extent of excess value that members of
the general public attached to orphan drugs
compared with other treatments varied signifi-
cantly between studies. The valuation of a unit
of health outcome gained based on trade-off
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and contingent valuation studies was at least
double for patients with severe disease versus
those with mild disease. Fewer studies assessed
the societal value attached to treatments with-
out alternatives compared with studies observ-
ing severity, and the quantifications were not
clear.

Within the conventional cost-utility analysis
framework, the valuation of a health improve-
ment is independent of the characteristics of
the recipient. However, our review illustrates
that members of the general public expressed a
strong preference for allocating resources to
patients with poorer initial health states or
those without therapeutic alternatives for
health improvements of equal magnitude. To
account for such preferences, equity weights
may be assigned to QALYs, or the cost-effec-
tiveness threshold may be increased for some
patient groups [S57]. However, the social value of
orphan drugs per unit of health benefit is diffi-
cult to quantify and, therefore, based on evi-
dence from the stated preference studies,
obtaining equity weights or determining new
cost-effectiveness thresholds for orphan drugs is
also difficult. Many respondents may prefer
sharing health care resources between patients
rather than prioritizing some groups over others
[18, 38]. Members of the general public
appeared willing to allocate some resources to
patients with the worst health and no thera-
peutic alternative regardless of the opportunity
cost [23, 36]. Richardson et al. [44] reported a
social preference for sharing, possibly in the
absence of severity, unmet treatment needs, or
other attributes of patients receiving health
care, which may be the result of an expected
social reciprocity.

We reported in greater detail the results of
choice-based studies (DCEs and trade-off exer-
cises) as opposed to ranking studies (where
patients were asked to rank criteria in terms of
importance). We considered choice-based stud-
ies to have greater validity. DCEs were of par-
ticular interest for disentangling different
criteria contributing to the value of rare diseases
(e.g., to determine if members of the general
public attached value to rarity independent of
severity). We mostly referred to trade-off studies

when looking at the extent of additional value
of orphan drugs relative to other drugs.

There are several limitations of this literature
review. We used EMBASE and MEDLINE data-
bases, but not EconLit, and we reviewed
English-language publications only. Disease-
specific preference and valuation studies were
not reviewed, and the classification of studies
into categories (supporting treatment prioriti-
zation according to an attribute, not support-
ing, or ambivalent) was somewhat subjective,
since results were often not clear cut. However,
to reduce subjectivity, all findings were classi-
fied independently by two reviewers, with dis-
crepancies resolved by a third reviewer when
required.

The studies included in our SLR also have
their own inherent limitations that should be
acknowledged. For example, attributes were so
succinctly described in several studies that they
may not have been fully understood by
respondents. Consequently, respondents may
have found it difficult to appreciate the full
meaning of an attribute when it was not placed
in the context of a realistic choice. For trade-off
studies, the interpretation of results can be
complex. Several authors of trade-off studies
reported only distribution of respondents
according to the patient group to which most
funds were allocated and not the numbers of
patients allocated treatment in each group.
When mean numbers of patients were reported,
a small number of respondents provided very
large numbers of patients (e.g., very large
numbers of patients with mild disease to get
treated to offset loss of benefit for patients with
severe disease), which influenced mean values
significantly. Furthermore, in choice studies, it
was not clear to what extent patients under-
stood and integrated all important information.
In some PTO studies, respondents were asked to
allocate resources between treatments for
patients with and without therapeutic alterna-
tives and generally prioritized patients without
therapeutic alternatives. Respondents may have
assumed that patients could still receive treat-
ment if there were therapeutic alternatives,
although they were instructed that these
patients would be denied treatment [31]. For
DCEs, the additive utility model, which is
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commonly applied, can lead to unrealistic
interpretations. For example, treatments may
have a strictly positive value even with zero
efficacy [21, 33]. Further research should con-
sider DCEs with multiplicative models and
trade-off studies to report numbers of patients
(not just favored programs). Trade-offs could be
framed by an average reduction of health ben-
efit for patients with common diseases rather
than by reductions in numbers of patients with
any health benefit.

CONCLUSIONS

This SLR suggests that members of the general
public generally attach greater value to orphan
drugs than to other treatments. The percentage
of the general public who would prioritize
orphan drugs over other therapies varies
between countries and studies. However, in all
trade-off studies, a significant percentage of
society would allocate resources for orphan
drugs, even if these are more expensive than
other treatments. This drives the average valu-
ation of orphan drugs to a substantially greater
degree compared with treatments for more
common diseases. The excess value of orphan
drugs does not appear to be related to disease
rarity per se, but rather that members of the
general public are willing to allocate resources
preferentially to patients with severe diseases
that have no treatment alternatives, even if
such therapies are expensive.
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