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1. Introduction

Government-run or regulated health care systems have adopted complex systems of economic
regulation to control pharmaceutical expenditures, which are generally an ad hoc mix of
historical policies. There has been a substantial increase in the number of third party payers
using formal “cost-effectiveness analysis” (CEA), however, or pharmacoeconomic approaches
for assessing the value of drugs, vaccines, and other heath technologies to inform decisions
about pricing, reimbursement, and use within their health care systems.

CEA is usually applied within a broader framework of health technology assessment (HTA). With
this approach, drugs and other technologies are assessed for use and/or for a reimbursement
price by looking at incremental health-related effects and costs relative to existing treatments.
Australia was the first jurisdiction to adopt such a policy in 1993 and was quickly followed by
New Zealand and several Canadian provinces. The United Kingdom (UK) established the
National Institute for Health and Clinical Excellence (NICE) in 1999 to review the efficacy and
cost of technologies expected to have major health or budgetary impact, using cost per quality
adjusted life year (QALY), and to formulate guidance on the use of these technologies in the
National Health Service (NHS) in England and Wales. In Sweden, the Dental and Pharmaceutical
Benefits Board (TLV) undertakes CEA to inform decisions on the reimbursement of drugs. Other
European countries requesting economic submissions for some, or all, new medicines, include
Belgium, Finland, Ireland, Norway, The Netherlands, Portugal and Germany'. Similar policies
have also been recently adopted by some countries in Eastern European, Asia (e.g., South
Korea) and Latin America (e.g., Brazil).

Within the United States (US), HTA and CEA are much less established. However, over the last
couple of years, there has been growing interest in establishing a more formalized process or
system for conducting comparative-effectiveness research (CER)%. The 2010 US Patient
Protection and Affordable Care Act (PPACA) sets up a Patient Centered Outcomes Research
Institute (PCORI) tasked to commission CER. However, it specifically forbids the use of “a dollars
per quality adjusted life year (or similar measure that discounts the value of a life year because
of an individual’s disability) as a threshold to establish what type of health care is cost effective
or recommended..” (PPACA, 2010). This reflects political concern about the ethics of the QALY

! Germany established the Institute for Quality and Efficiency in Health Care (IQWiG) in 2004 to evaluate
technologies for the Joint Federal Committee (G-BA). IQWIG’s role was expanded to include CEA of drugs, although
there were substantial delays in agreeing a methodology. 2010 legislation requires all companies seeking to avoid
a reference price to submit a “value dossier” to the G-BA/IQWiG at the time of product launch.

% Luce et al. (2010) explore the relationship between Evidence Based Medicine (EBM), CER and HTA. There is
ambiguity as to whether CER includes resource use and costs, (the US PPACA does not include costs or resource
use in its definition). It clearly includes evidence on comparative health effects (positive and negative) and as such
is an input to an HTA, which is a form of evidence synthesis for decision making. We take CEA to be a form of HTA
in which evidence on the incremental costs and effects of a health intervention is analysed. It should therefore
include the results of any CER. Pharmacoeconomics is, in effect, CEA for drugs. It is important to separate the
analysis or assessment of costs and effects from decision making as to whether or not to use/reimburse a drug at a
particular price. The latter requires an interpretation of the assessment and judgement as to the value of the drug
in the light of the evidence.



and about Federal government rationing of health care’. There is concern that this could reduce
the likelihood of CEA being commissioned by PCORI (Neumann and Weinstein, 2010). Garber
and Sox (2010) argue that PCORI commissioned CER should include resource use and so enable
others in the public and private sectors to undertake CEA.

The wording of the PPACA means that the generation and use of pharmacoeconomics in the US
is likely to remain largely decentralized: each of the 50 state Medicaid programs has some form
of HTA procedure for drugs; 13 states participate in the Drug Effectiveness Review Project
(DERP) which commissions HTA from a network of academic centres. Many private health plans
and pharmacy benefit managers (PBMs) also operate HTA programs, and pharmacoeconomic
analyses are frequently conducted by manufacturers, consulting firms, and academic
departments.

In this paper we explore the theoretical and practical issues that have arisen in the application
of CEA for drugs to resource allocation decisions in health care and in the regulation of
pharmaceutical prices and use. We begin by outlining its evolution from the practice of Health
Technology Assessment (HTA).

: During the US 2009/10 debate about health care reform, the UK NICE was frequently referred to as a “death
panel” for its role in rationing NHS care.



2. The evolution of CEA from the practice of Health Technology Assessment
(HTA)

HTA originated from growing concern about the extensive diffusion of costly medical
equipment in the 1970s and taxpayers and health insurers’ ability and willingness to fund their
use (Jonsson and Banta, 1999). Moreover, greater public awareness of health care rationing
decisions and a growing consumerist position on health care policy required more
accountability, transparency and legitimacy in decision-making processes. Consequently,
decision makers needed a more comprehensive approach to set priorities and obtain maximum
benefit from limited resources, without compromising the ethical and social values
underpinning health systems (Hutton et al.,, 2006). The growth and development of HTA
reflected this demand for information to support decisions on the development, uptake and
diffusion of health technologies.

Since the 1970s, HTA has broadened to encompass a wide range of health technologies
including high cost surgical procedures, drugs, medical devices, and the organizational and
support systems for care provision (Jonsson, 2002). The majority of HTAs are now conducted on
pharmaceuticals (Hutton et al., 2006).

The evolution of HTA was mirrored by the development of economic techniques to assess the
value of health technologies. Within economics, the standard approach for assessing the
efficiency of projects was a cost-benefit analysis (CBA) (Mishan, 1971). In this approach, with its
theoretical foundations in welfare economics, monetary valuations of the benefits of projects
are obtained through contingent valuation (i.e., assessments of individuals’ willingness to pay)
and compared with the costs. If the total benefits from the project exceed the total costs, then
the project should go ahead”. CBA is well-established in the area of public policy, particularly in
the fields of environmental economics and transport economics. See Arrow et al. (1993) for
practical applications of CBA in environmental economics.

However, in the field of health economics, several concerns about the application of CBA led
health economists to develop CEA, a variant of CBA, as an alternative approach (Klarman et al.,
1968; Gold et al., 1996; McGuire., 2001). Some of these concerns relate to issues of principle, in
that the application of CBA may lead to inequity in access to health care if individuals’
willingness to pay is constrained by their ability to pay or that hypothetical “ability to
compensate” assessments do not actually lead to equitable outcomes. Others relate to the
difficulties of obtaining reliable estimates of the value individuals place on items such as the
value of life using willingness-to-pay techniques.

In the CEA approach the analyst does not explicitly assign a monetary value to the health
outcomes, as the results are expressed in terms of the incremental cost per unit of health gain.
The most widely used unit of measure is the quality-adjusted life-year (QALY), which combines

* Albeit with the potential to use a shadow price for funds or other approaches to rationing if not all projects with a
positive NPV can be funded.



gains in length and “quality” of life. Health states are assigned different levels of “quality”.
However, in order to make a judgement of whether an individual project is worthwhile, the
incremental cost-effectiveness ratio needs to be compared with an external reference standard
or monetary threshold. This external reference standard has to be specified by a decision maker
acting as the agent of the third party payer, who in many cases is a public payer acting on
behalf of society (Sugden and Williams, 1979), and who may look for comparisons with existing,
previously-funded programs (Maynard, 1991), albeit with the need to take account of the
overall budget (Birch and Gafni, 2006). Some commentators refer to analytic approaches based
on CEA as being “extra-welfarist”, in that they represent an extension of standard welfare
economics, by incorporating other arguments, such as health and equity, into the social welfare
function (Culyer, 1989). Others (Garber and Phelps, 1997) have offered a framework for
grounding CEA and the QALY in welfare economics. We return to these issues later in the paper.

Whilst our focus here is on CEA, HTA is in principle broader. It has been defined as “the
systematic evaluation of the properties, effects, and/or other impacts of health care
technology” and as including “the medical, economic, social and ethical implications of
development, diffusion and use of health technology” (INAHTA, 2002). However, most HTA is
now CEA for drugs, and CEA is the dominant approach in pharmacoeconomics. The principal
question being addressed in HTAs is “Is the technology worth it?”, which comprises five
elements:

. Is the technology effective? What benefits does it bring?

. For whom does the technology work?

. What costs are entailed in its use?

° How does the technology compare with available treatment alternatives?

° Given the answers to these questions, is the technology worth using in the health care

system for some or all of those who would benefit?

HTAs are currently being performed by a variety of public and private sector organizations,
advisory committees, and regulatory bodies in many (and an increasing number of)
jurisdictions. Historically, most HTA agencies have focused on producing high quality
assessment reports that can be used by a range of decision makers for a variety of uses.
However, as we noted above, use of HTA is now increasingly undertaken within countries to
inform resource allocation decisions about the reimbursement, coverage, or use of a health
technology, particularly in relation to pharmaceuticals. For a discussion of principles of good
practice for use of HTA in resource allocation, see Drummond et al., 2008.

The primary rationale for the use of CEA is therefore to improve resource allocation in health
care. It is designed to help any decision maker maximize the value gained from limited
resources, in a context where reliance on individual consumer choice to make these decisions is
not possible or deemed appropriate. This is the norm, as most health care provision in
developed countries is financed via public or private third party payers. Even in a system with



private insurance such as the US, a payer has to make decisions about what services will be
covered under what circumstances and how much the health plan will reimburse, and price
premiums accordingly®. CEA offers a framework for making those decisions.

CEA for drugs also has the effect of regulating drug prices indirectly through a review of cost-
effectiveness. This is in theory more consistent with principles of efficient resource allocation
than other regulatory methods for drug prices. It means that more effective/safer drugs
(delivering more QALYs) can charge higher prices and still be cost-effective relative to less
effective/less safe drugs. This provides efficient incentives for research and development
(R&D). In addition, by using the CEA approach, the indications in which the use of the drug
would be efficient can also be identified and potentially controlled, thereby encouraging a more
cost-effective use of the drug in the health care system. This is far more efficient than, for
example, controlling expenditure through drug budget caps, a form of “silo budgeting”
(Garrison and Towse, 2003) which creates perverse incentives for cost shifting to less efficient
inputs or to curb sales of products that are delivering a lot of health gain, or by simply ignoring
potential differences between drugs in a therapeutic group and pricing them all at the same
price (Drummond et al., 2010).

Improved static and dynamic efficiency was behind the UK OFT proposal for a system of VBP for
drugs (Office of Fair Trading, 2007), whereby prices are based on incremental health gain net of
incremental cost. This led to changes in UK price regulation (Department of Health, 2009;
2010). VBP raises issues as to how health gain is measured and valued and what other costs and
effects are taken into account (Claxton, 2007; Towse, 2007). It also introduces a number of
important “process” questions, notably whether prices are set by governments based on
“value” or by companies, with governments and other payers deciding whether to use and/or
reimburse the product based on the price and evidence of its “value.” For an early discussion
of these issues see Drummond et al. (1997).

> We discussed earlier the sensitivity to the use of CEA and QALYs in the US public sector. Use of CEA is also a
sensitive matter in the US private sector (Neumann, 2004). The US norm is that public and private health plans pay
for “necessary and reasonable” care. Leaving this decision to physicians and patients may result in overuse of
services, if moral hazard is present, and there are no other constraints. Reasonableness, however, must have
regard to the resources available and the efficiency of the treatment. CEA provides information on these.



3. The theoretical and practical issues that have arisen in the application of
CEA to the regulation of pharmaceutical prices and use.

The formal use of CEA by bodies setting reimbursement prices or utilization guidelines for drugs
has given rise to a series of practical issues. Addressing a number of these issues has stimulated
developments in theory and methods. The main issues, addressed in the remainder of this
paper, are as follows:

1. How should the incremental health gain that a technology delivers be valued?

The strengths and weaknesses of the QALY, the measure of health gain most used in practice,
are discussed as well as the challenges of using other approaches, such as WTP to measure
value.

2. What else should be included in assessments besides health gain to the patient and
costs to the health care system?

The debate as to whether to take into account the benefits of getting people back to work, the
impact on carers, or changes in other non-health effects arising from the use of an intervention
is reviewed.

3. What types of evidence matter?

A number of issues arise in considering what types of evidence to require or include in
assessments. This section discusses the handling of possible heterogeneity of response within
the patient population; translating evidence from one jurisdiction to another; the potential for
greater coordination of licensing and HTA data requirements and the implications for global
development programmes; collecting data alongside use of the product; and, synthesising
evidence from different studies.

4, How should the HTA decision-making body make and implement decisions?

Four issues are covered: 1) how bodies should weigh the different factors together in their
deliberative processes; 2) whether there is a case for using decision support tools such as Multi
Criteria Decision Analysis (MCDA) to make decision making more transparent to both decision
makers and to external stakeholders; 3) the opportunity costs of adopting a technology and
whether the use of “cost-effectiveness thresholds” based on cost per QALY is appropriate; and,
4) whether decisions on the efficient use of a technology are adopted and reflected in actual
use?

10



5. How should uncertainty as to the expected outcome be measured, conveyed to
decision makers and used by them in decision making?

All evidence and resulting decisions will have a degree of uncertainty, which presents
challenges for both analysts and decision makers alike. One option to consider is the possibility
of making conditional decisions — adopting the product while collecting additional evidence.

6. Are decision makers getting what they want in an efficient manner?

There is growing interest in the question as to whether CEA is becoming “gold plated”, with
more analysis being delivered and time taken than is necessary given the decision to be taken,
the information available, and the opportunity cost, in terms of the necessary HTA resources
available to look at other parts of the health care system.

Other issues are not addressed in this paper, particularly around governance processes (e.g.,
extent of stakeholder involvement, independence of assessment and decision-making
processes) and the length of time take to undertake CEA reviews. For further discussion of
these issues, see Drummond et al. (2009).
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4. Valuing incremental health gain
4.1 Strengths and Weaknesses of the QALY

4.1.1. Origins and Definition of the QALY

The QALY is a widely used measure of both quantity and quality of life. It was originally
developed as a measure of health effectiveness for CEA so aiding decision makers charged with
allocating scarce resources across competing health care programs (Fanshel and Bush, 1970;
Torrance, Thomas and Sackett, 1972; Weinstein and Stason, 1977). The QALY is particularly
useful because it enables comparisons across diseases, populations, and programs. As
intimated above, a number of HTA bodies, such as NICE in the UK, use incremental QALYs as a
key input to determine health care priorities. This original concept of the QALY has been called
the “conventional” QALY (Lipscomb et al., 2009), recognizing that alternative conceptual
models have been proposed, including an “equity-weighted” QALY.

Lipscomb et al. (2009) define what they term the conventional QALY as:
QALY conv = 2 t=1..T 2 s=1...S Pst V(Hst)(l"'r)t_l; where:

e pg is the probability an individual will occupy health state H; at time t;

e V(Hy) is the value (or preference) measure assigned to the individual being in state H; at
time t;

e (1 +7r)"is a discount factor designed to bring V(H) to present value terms, with r being
the selected discount rate reflecting time preference for health outcomes;

e Sisthe number of discrete health states that may be occupied;

e Tisthe time horizon relevant for decision making; and,

e QALY cony is subscripted to indicate this is (some variant of) the “conventional” QALY
formulation.

The core concept of the conventional QALY (QALY conv) is grounded in decision science and
expected utility theory®. The basic construct is that individuals move through health states over
time and that each health state has a value attached to it. Health is defined as the value-
weighted time—life-years weighted by their quality—accumulated over the relevant time
horizon to yield QALYs. To permit aggregation of QALY changes, the value scale should have
interval scale properties such that, for example, a gain from 0.2 to 0.4 is equally valuable as a
gain from 0.6 to 0.8. States worse than death can be attributed a negative value and be
subtracted from the number of QALYs. These conditions, along with an assumption of risk
neutrality over life-years so that utility is additive over time, are sufficient to ensure that the
QALY is a useful representation of health state preferences. These are very strong assumptions,

® For many extra-welfarists it does not need to be — see section 4.2. All that is necessary is that it is accepted as a
credible measure of health for the purposes of social decision making.
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but are necessary in order for QALYs to represent an individual’s utility function for health over
time. Violations of constant proportionality (in willingness to trade between quality and
guantity of life) and hence of additive separability have raised issues around “end of life”, which
we discuss further later.

The following sections outline the four main stages or elements to estimate the change in
QALYs associated with the use of a drug or other health technology.

4.1.2 Valuing health states — which instrument to use?

First, the health state(s) (Hs: ) of interest need to be classified and described to a respondent,
who then values them relative to another health state, or an anchor point, such as death. The
respondent then needs to value them by assigning preference values V (Hs), sometimes known
as “utilities”, because these can in principle be derived from a utility function. There are
alternative approaches for eliciting the health state preference values, such as the standard
gamble, the time trade-off, the visual analogue scale (VAS), and the person trade-off. Each
approach has its own underlying rationale and, in some cases, set of axioms. For such
comparisons to be helpful, different tools should yield much the same values for the same
states. However, this is not often the case. Typically, the standard gamble yields higher values
than the time trade-off, which in turn yields higher values than the VAS (Fryback et al., 2007).
An alternative that is very widely used is a pre-scored health status instrument called a multi-
attribute utility (MAU) measure. These include the EQ-5D, Health Utilities Index (HUI), SF-6D,
and QWB. There are, however, important differences between MAU instruments. Part of the
problem is designing an MAU with enough domains and levels to ensure there is adequate
coverage along the full continuum of outcomes associated with each health domain. Fryback et
al. (2007) demonstrate that these systems yield “similar but not identical trends” in health-
related quality of life (HRQOL). Consequently, if the systems were brought to bear concurrently
in a given economic evaluation, they would yield different QALY scores and thus possibly
different conclusions about the cost-effectiveness of the intervention of interest.

4.1.3. Valuing health states — whose values to use?

The second element is to decide whose values should be used as the source of valuation of the
health status. Candidates include patients, decision makers, and the general public. The weights
or value “tariffs” of all the MAU measures are based on surveys of the general public, although
the EQ-5D also includes a VAS assessment of self-rated health for patients, which is often used
in the context of a clinical study (Insinga et al., 2003).

13



The argument for using patient valuations rests on the belief that patients themselves are the
best judges of the relative desirability of their own health states. However, the US Public Health
Service Panel on Cost-Effectiveness in Health and Medicine recommended that a representative
sample of the general population be used for health state valuations, as long as the judgments
supporting these valuations are “informed, unbiased, and competent” (Gold et al., 1996). This
recommendation is mirrored in NICE’s guidelines, based on the argument that in publicly
funded health care systems, the aim of economic evaluation is not to make decisions at the
individual patient level, but to guide policies that fulfill the interests of society as a whole. A
further argument is individual patients could bias their responses because they have a vested
interest in getting access to treatment. However, the practice of using valuations of the general
population becomes problematic if the “informed, unbiased, and competent” requirement is
not met — for example, because respondents have misunderstood what it is really like for
patients to live with illness, both in terms of the impact on quality of life and the ability to adapt
over time.

A comprehensive review of empirical studies in this area was conducted by de Witt et al.
(2009), They analyzed 38 studies comparing patient and non-patient valuations and reported
that of the 27 studies indicating at least some difference between the two groups, 22 reported
higher (better) patient values; two reported lower patient values; and, three showed
contradictory results. Hence, the majority of evidence indicates that, on average, patients tend
to value their own health state more highly than do non-patients. This means that for
interventions aimed at, say, restoring low HRQOL individuals to full health, the use of public
valuations will generate larger health gains than if patient valuations were to be used.
However, this also implies that interventions aimed at extending the lives of such individuals
will be valued lower by the general population than by patients due to their perceptions about
the level of HRQOL being maintained. Thus, the use of general population values will tend to
favor interventions aimed at achieving perfect functioning, while disfavoring life-prolonging
interventions.

If we accept the normative argument for using general population values, then it is important
that respondents are well-informed about what the patient experience is actually like. For
example, health state descriptions could be made more realistic by adding extra dimensions or
by providing respondents with testimonials from patients with the illness in question. However,
there will be a trade-off between providing sufficient detail and overburdening respondents.
There is also some evidence that the provision of clinical information can induce an emotional
and unconsidered response in general population respondents, which suggests that any hint
that the health state relates to cancer (or some other high-profile disease) is likely to introduce
bias. These factors indicate that the task of informing general population respondents about

14



the patient experience, and eliciting health state preferences more generally, is far from
straightforward.

Concerns about the ability of the general public to value health states has led to more radical
criticisms and proposals. For example, Kahneman (2007, 2009) argues that as people do not
obey the axioms of expected utility, a paradigm shift is needed from decision utility, which
underlies the QALY and is based on inference of choice, to “experienced utility” derived from
behavioral economics (Dolan and Kahneman, 2008). “Experienced utility” attends to issues
around patient adaptation to disease, which may better facilitate understanding of the
differences between patient and public valuations of health states. It also suggests an
overemphasis on the importance of health to general well-being brought about by asking
people to focus on the link. Use of behavioural economics is a relatively new approach towards
developing optimal methods of measuring patients’ experience.

4.1.4. Valuing health states — profiling over time

The third element in the estimation of QALYs is the construction of the profile of health state
values over time. In estimating the QALYs gained from a health care intervention, the analyst
calculates the area under the curve; that is, the difference between the profiles obtained for
the treatment of interest and its comparator. The simplest and most frequently used approach
for estimating the profile is to multiply the time spent in each health state over time with its
corresponding health state value. Nevertheless, some researchers argue that it is better to
estimate the value of the whole profile V(H), because the value of a given health state H; is not
independent of the time spent in it, or the order in which it is experienced. One particular
measure, Health Year Equivalents (HYE), has been put forward to address this problem (Mehrez
and Gafni, 1989). However, it has been criticized (Culyer and Wagstaff, 1993) and has not been
widely used because of the practical problems of obtaining the estimates.

4.1.5. Valuing health states — concerns for fairness

The fourth element in estimating the total QALYs gained from a given health care intervention
is the aggregation of QALYs across all the recipients. For example, should all QALYs be weighted
equally, irrespective of who receives them?

It is widely assumed by health economists conducting CEA that the principal objective of health
care is to maximize population health using available resources (Culyer, 1997). Given that the
QALY has been developed to provide a generic measure of health effect, it follows that health
care resource allocation should seek to maximize the number of QALYs generated (Dolan,
2001). This is commonly referred to as the QALY-maximization rule, and can be seen as a form

15



of ethical utilitarianism. Culyer (1992) refers to this position as “QALY egalitarianism” — all
QALYs are of equal social value, regardless of to whom they accrue to and the context in which
they are enjoyed. In other words, “a QALY is a QALY is a QALY” under all circumstances.

From a welfare economics perspective, health is not given a special status and the objective of
health care is the maximization of social welfare. The use of an alternative extra-welfarist
perspective (see Section 4.2) explicitly allows for distributional objectives beyond the pursuit of
aggregate health gain (Williams and Cookson, 2006). Other ethical approaches discussed for
distributing health care include achieving equal health or reducing health inequalities,
suggesting that QALYs are of more social value when delivered to groups of patients
disadvantaged in some way. A Rawlsian “veil of ignorance” ethical approach would put
emphasis on maximising the health of the most ill individuals in society, putting an emphasis on
disease severity. Lastly, we can note the “fair innings” approach (Williams, 1997), which argues
that everyone is entitled to some common quantity of life time QALYs. Potential QALYs to be
gained by those who would otherwise not enjoy a “fair innings” are worth more than QALYs
gained by older people who have already had their “fair innings.”

Three particularly salient ethical problems can be identified. First, the standard QALY approach
gives no regard for the pre-treatment utility level of the individuals concerned. Both ethical
theory and public opinion in a number of industrialized countries suggest that in setting
priorities, society emphasizes how badly off the individuals would be if intervention did not
take place. That is to say, the worse off an individual would be without an intervention, the
more highly society tends to value that intervention. This aspect of societal valuation is often
referred to as an independent concern for severity. Empirical studies of severity-related
preferences suggest that people are, on the whole, willing to sacrifice aggregate health in order
to give priority to the severely ill. In quantitative population preference studies (see Ubel et al.,
1999; Richardson, 2007; Dolan et al., 2005; Nord, 1999; Shah, 2009), QALY gains to severely ill
groups have been weighted two to 10 times more highly than gains to less severely ill groups.
The person trade-off (PTO) offers an explicit community weighting of QALYs according to
disease severity (Nord, 1995)’.

Second, the conventional QALY model implies that the value of an intervention is proportional
to the beneficiary’s capacity to benefit. The model therefore favors those with more treatable
conditions and those with greater potential for health, in terms of functioning and/or longevity.
This is somewhat at odds with both ethical theory and public opinion, which suggest that it
should not be held against people that they happen to have conditions for which there are no
complete cures or that their remaining lifetime is somewhat limited. In a UK study, Dolan and
Cookson (1998) found a reluctance to discriminate in situations where groups differed in terms

7 In a QALY TTO valuation individuals trade their own willingness to live in a state of ill health for a smaller number
of years of full health. In a PTO valuation individuals are also required to trade between two states but in doing so
(i) take into account not only the outcome of the intervention (the change in health status) but also the starting
point (severity) and (ii) make a social judgment about how many people they would be willing to stop (trade)
treating in one case in order to treat a given number of patients in the other case.
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of potential for gaining life years (e.g., 10 vs. 20 years). People seem to believe that there
should be priority accorded to those in urgent need of medical attention, and that while
capacity to benefit does matter, it is a secondary consideration.

The third problem is a special case of the second issue. Valuing health gains in terms of QALYs
means that life-years gained in full health—through, for instance, prevention of fatal accidents
in people in normal health—are counted as more valuable than life-years gained by those who
are chronically ill or disabled (e.g., averting fatal episodes in people with asthma, heart disease,
or mental illness). This also runs counter to results obtained in studies of public preferences for
priority-setting.

All of these issues arose in a debate in the UK over therapies given at the “end of life”. NICE was
asked to appraise four drugs for advanced or metastatic renal cell carcinoma. Following an
assessment of clinical and cost-effectiveness, NICE concluded that none of the four drugs were
cost-effective. As a result of the extensive debate following the decision, NICE issued
supplementary guidance to the Institute’s Appraisal Committee for therapies given at end of
life (NICE, 2009). If a therapy, for a condition affecting a small patient population with less than
24 months to live, adds three months or more life extension, then the Committee should: 1)
assume that the QALYs gained are at full quality of life in the added months and 2) consider
that the QALYs gained be given a much higher weight relative to NICE’s current threshold?®.

The methodological and practical issues in the derivation and use of QALYs have been discussed
in a supplement to the journal Value in Health (Drummond, 2009), which is a useful source for
further details.

4.2. Extra-welfarism versus welfarist use of the QALY

Garber and Phelps (1997) developed a traditional welfare economics model of optimal
purchase of medical care by an individual paying out-of-pocket and showed that, under certain
assumptions, the individual’s marginal or threshold willingness-to-pay for medical care can be
expressed as an incremental cost-per-QALY gained. In other words, individuals would consume
health care until the point at which incremental benefits equaled opportunity cost.

Culyer (2008, 2009), however, has three main criticisms of such a “welfarist” approach to
resource allocation in health. The first issue regards the focus on individual utility derived from
preferences over goods and services. Extra-welfarism takes a more comprehensive view of well-
being. In the context of delivering health care, it is the ability of an intervention to improve
health status (including functioning and psychic state) and/or the length of life that matters, not
the utility value. This aspect of extra-welfarism draws on Sen’s theory of capabilities (Sen

¥ The argument for an end of life uplift to give more value to the life extension is the violation of the constant
proportional trade-off assumption that underlies the conventional QALY (as referred to in section 4.1.1 above). The
willingness to accept a higher threshold reflects society’s desire to place an emphasis on the severity of the
condition being treated. There is no obvious rationale for the restriction to “small” (undefined) patient groups.
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1987a, 1987b, 2002; Cookson 2005; Mason and Towse, 2007) and arguably reflects a tradition
developing on views on “merit goods” within public finance (Sugden, 2005, 2008). Secondly, he
takes issue with the use in the standard welfarist approach of any improvement in wellbeing
requiring a Paretian (or Kaldor—Hicks) improvement in order to avoid interpersonal
comparisons of utility. Interpersonal comparisons are essential for decision making about
resource allocation in health care. Thirdly, the application of willingness-to-pay techniques has
limitations. It does not help in valuing social preferences for health care resource use. Its use to
establish preferences over individual health states raises income inequality and therefore
potential equity issues.

Although CEA at the level of the individual, and arguably at the third party payer level, can be
grounded in welfare economics, the use of QALYs is usually implicitly or explicitly used within
an “extra-welfarist” approach. This approach is to support the decision maker acting on behalf
of the third party payer to allocate resources within a set of objectives that may have come via
a political process and are not based on, or limited to, utilities derived from individual’s
preferences over goods and services.

It is, however, sometimes difficult in the welfarist versus extra-welfarist debate to clarify
whether the debate is about the answer to an empirical question as to which approaches are
most helpful to decision makers, or whether the debate reflects an ideological difference
around the role of markets in the allocation of health care resources. This includes the
important question as to how equity issues are taken into account, such that people on low
incomes or with great needs get a “fair” share from society’s viewpoint (Brouwer et al., 2008).

4.3 Alternatives to the QALY

Some HTA bodies — most notably IQWiG - have responded to criticisms of the QALY by actively
pursuing disease-specific alternatives®. This raises the guestion as to whether it is possible and
useful to depart from a generic metric and some sort of common threshold measure of
opportunity cost. In our view there are four options:

1. Continue to use the QALY, while seeking to improve its ability to measure health status
and methods to value that health status.
2. Move to WTP and CBA based approaches valuing health gain in monetary terms, which

we discuss below.

*Disease specific measures are usually more sensitive, but, a payer comparing two drugs in two different disease
areas using two different disease specific is “comparing apples and oranges.” A common numeraire is needed to
inform resource allocation or pricing decisions. The approach of IQWIG , based on an “efficiency frontier”, has
been much criticized (Caro et al.. 2010; J6nsson, 2008; Brouwer and Rutten, 2010; Dintsios and Gerber, 2010;
Schulpher and Claxton, 2010).
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3. Use some form of hybrid. For example, IQWiG is in principle seeking to use disease-
specific instruments with interval scale properties'® in combination with the use of WTP
studies to understand the importance attached to particular disease areas by German
citizens™.

4, Revert to a pre-HTA world in which effect and cost are addressed by different parts of
the health care system, which in the case of pharmaceuticals has involved the use of a
variety of price and cost control mechanisms of the types discussed in papers 8 and 9.

Our view is that Option 1 makes sense, but analysts should explore the potential for Options 2
and 3 to offer alternatives, or, more realistically, routes to improve the QALY-based approach.

We also note that the World Health Organisation uses Disability Adjusted Life Years (DALYs) in
its approach to CEA (Generalised Cost-Effectiveness Analysis), rather than QALYs (Tan-Torres
Edejer et al., 2003). DALYs like QALYs combine length of life with a measurement of health
states. They use a standardized life expectancy, PTOs. to value health states, and apply different
weights to years lived at different ages. For an exposition see Murray (1994) and for a critique
see Fox-Rushby (2002).

4.4 The use of WTP methods to value health care interventions

The last 15 years has seen a surge in the number of methodological applications in the area of
contingent valuation and the measurement and valuation of monetary benefits, with the
increased use of both WTP and stated preference discrete choice experiments (SPDCEs) for
estimating values in areas such as environmental and transport economics (Donaldson et al.,
2006). These methods use surveys to elicit people’s preferences for public goods by finding out
what they would be willing to pay (accept) for specified improvements or down-gradings in
them. This can then be compared with the cost of the good, within a CBA.

However, in order to meet these aims, as Mitchell and Carson (1989) note, “the survey must
simultaneously meet the methodological imperatives of survey research and the requirements
of economic theory”. To this end, any scenarios used in surveys must be understandable and
meaningful to the respondents and free of incentives that might bias the results. The majority
of the criticisms of survey research are associated with the possible biases, which are a threat
to the validity of WTP results.

Lack of consensus as to how to conduct health care contingent valuation studies is reflected in
the wide variation amongst studies, in terms of the types of questions being posed and the
elicitation formats being used explored (Diener et al., 1998). Drummond et al. (2005) note,
“most of the published health care contingent valuation studies are experimental in nature,

1% Most disease specific outcome measures, e.g. reduction in cholesterol, do not have interval properties. A 20%
reduction in cholesterol is not four times better than a 5% reduction.

" The same result could be achieved (probably a lot more easily) by measuring incremental outcomes in QALYs
and using disease specific cost-per-QALY thresholds which could be informed by WTP.
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attempting to explore measurement feasibility issues rather than being full programme
evaluations using CBA”. To address some of the variability in methods, the NOAA panel (Arrow
et al., 1993) carried out an assessment of the various approaches to eliciting WTP. Their
recommendations included promotion of the closed-ended format, face-to-face interviews
instead of surveys, pilot surveying and pre-testing and provision of accurate information on the
good being valued. However, there remains no consensus on the best approach in health care.
There is still a requirement for methodological work in the area of WTP surveys, and in the use
of contingent valuation methods more generally. As noted earlier, there are preference
elicitation issues in QALY-based CEA methods as well.

SPDCEs are not necessarily an alternative to QALYs. They can be used to derive WTP values for
QALYs. Where third party payers compete for premiums from enrolees SPDCEs can in theory
help to identify how much additional premium (ex ante) enrolees are prepared to pay for
access to particular technologies and the benefits they bring as measured in QALYs. SPDCEs
can, in theory, be used to construct QALYs, for example by translating (trading) disease specific
effects into effects recognised by a MAU QALY measure. As we note in a later section, they can
be used to derive the social value of a QALY. They can also help identify and incorporate into a
CEA non-health attributes that are valued by patients (such as greater convenience, over and
above any impact on compliance and productivity), and are being used to help regulators
understand patients willingness to trade-off the risks and benefits of drug treatment (Cross and
Garrison 2008).
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5. Which costs and benefits to include alongside health gain?

As discussed, CEA usually includes the QALY benefits to the patient arising from the
intervention and all of the costs to the health care system of the treatment over a suitable time
horizon discounted as appropriate. A societal perspective, as more conventionally used in CBA
outside of health care, includes all costs and consequences related to the initial interventions
(Jénsson, 2009). This includes unrelated medical costs®?, costs incurred outside the health care
sector, and benefits accruing to all stakeholders in society including those for the patient not
captured in the QALY. The question arises as to how many, if any, of these other factors or
considerations should be included (Drummond et al., 2008)? Several countries, including
Australia, Norway, Sweden and the Netherlands, already require that economic evaluations are
conducted using a societal perspective. But what exactly is included varies.

It is helpful to separate out the main elements of benefit and cost. Health benefits for patients
and direct treatment costs falling on the health care system should always be included in CEA.
There is growing recognition that unrelated medical costs that might fall on the health care
system at some future point should (at least in principle) be included in a CEA (Weinstein and
Manning, 1997). If a treatment extends life for example, then patients will need more health
care in the future for unrelated illness. These benefits/costs are included in the Swedish and
Dutch guidelines. There is greater controversy as to whether or not to include wider
consumption and earnings effects, such as the productivity or earning benefits of getting
people back to work; impact on carers, other public programs, and on consumption patterns;
and, any out-of-pocket costs incurred by patients linked to obtaining treatment.

Meltzer (1997) argued that CEA has to take into account all costs and consequences related to
the initial intervention. Here the starting point is (as with Garber and Phelps, 1997 discussed
above) an individual working for earnings and buying health care along with other goods. The
individual wants to maximize expected lifetime utility. To have a long and healthy life, they
have to spend money on health care and save during their working lives to enable them to
achieve this. For the individual, the lifetime constraint is therefore their total budget. There is
no separate constrained health care budget. However, for the point of view of a government
operating a constrained health care budget as a single (third party) payer, seeking to maximize
overall utility (i.e., the value of health gain relative to additional expenditures on consumption
and medical care net of any earnings) could lead to choices that are not acceptable to society.
For old people, on average, consumption exceeds earnings, so interventions that prolong life
into old age are of less value to society than those that get people of working age back into
employment®. This problem can be avoided if time gained (be it additional years of life, or time
not spent with a disease, or providing informal care for an ill person) is regarded as of equal
value, however the time might be used. However the “fair innings” argument of Williams (1997)
suggests that “a year is not a year”, i.e. age is a factor influencing the value of a QALY.

2 “ynrelated medical costs” are those that will arise because the patient lives longer and therefore can be
expected to require medical attention for other diseases during this added period.
B Of course a weighting in favour of working age life years is explicitly built into the DALY as we discuss earlier.
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Claxton et al. (2010) have argued, from an extra-welfarist perspective, that the holder of a
constrained health care budget should not take broader costs and benefits into account in the
absence of off-setting resource transfers into the health care budget to compensate for
purchasing extra non-health benefits or reduced non-health care costs*. The issue comes back
to the purpose of health spending, the importance of health as a social good, and how the
health care budget is set. For instance, in a public sector system will the fact the health spend is
delivering non-health goods lead to a higher health care budget? In a competitive private
insurance system, will enrollees or those paying premium on their behalf be willing to pay
higher premiums to cover interventions that deliver valuable non-health benefits? A US
employer may be interested in interventions that make its workforce less likely to be absent,
but less interested in reducing potential burdens on family members not on its payroll.

14'I'hey also argue for an approach that would downrate the broader costs and benefits to reflect the constraint on
the single payers health budget (as reflected in the ratio of the single payer’s opportunity cost value of a QALY to
citizens willingness to pay for a QALY).
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6. What types of evidence to use?

6.1 Economic evaluation in drug development

Economic evaluation plays a role in all phases of drug development. Phase 1 trials usually
consist of administration of single, conservative doses to a small number of healthy volunteers.
The effects of increasing the size and number of daily dosages are evaluated in order to
determine the point at which the likely therapeutic dosage has been exceeded. Cost-of-illness
studies are carried out during this stage in order to aid decisions on priority setting, whether to
further develop the drug, and to gather background data for future economic evaluations.

In Phase 2 clinical trials, a drug is administered to limited number of patients with the target
disease, in order to explore its potential therapeutic benefit. At this stage, efficacy is still
uncertain. Again, cost of illness studies help to determine the potential market for the drug and
lay the groundwork for formal economic evaluations. In addition, some of the instruments for
gathering economic and quality of life data may be piloted during this phase.

Related applications of Phase 1 and 2 economic evaluations also include guidance of decisions
to focus further development in specific indications or patient groups; strategic positioning in
relation to competitors; and, determination of optimal sample size and data elements to collect
prospectively during the conduct of Phase 3 studies. Phase 3 studies involve large, often multi-
center, randomized controlled clinical trials designed to determine efficacy. Such trials typically
involve careful patient selection with clearly specified inclusion and exclusion criteria. At this
stage of drug development, formal pharmacoeconomic evaluation is indicated in order to
determine the cost-effectiveness of the new drug. Such evaluations are often conducted
alongside the randomized controlled clinical trials and commonly used in reimbursement
applications.

Economic data during the various phases of drug development are either gathered
prospectively as part of the trial protocol or retrospectively following a trial or through
modeling using data from various sources. However, there remain several methodological
issues that relate to:

Atypical nature of trial settings: Clinical trials are usually performed in specialist centers by
highly committed investigators enrolling selected patients who have a higher likelihood of
complying with therapy than patients in usual care. Also, patients in the trials are usually
selected based on strict inclusion and exclusion criteria that would then limit generalizability of
findings (e.g., exclusion of pregnant women, children, and very elderly people).

Protocol-driven costs and benefits: Clinical trial protocols often include close monitoring of
enrolled patients through pre-scheduled extra visits and tests. Protocol-defined testing for
efficacy or safety purposes will increase the costs of diagnostic testing in the trial, whereas
many of these tests would not be performed in usual care. Protocol-driven tests or procedures
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may also induce detection of extra cases or adverse events that would otherwise have gone
undetected. In addition, detected outcomes may be treated more aggressively than they would
be in usual care.

Inappropriate clinical alternatives: Trials usually compare the new therapy with a placebo or
baseline therapy which may not represent the most appropriate alternative in current clinical
practice.

Inadequate length of follow-up: Almost all trials use intermediate or surrogate endpoints such
as disease progression or biomedical markers. Ideally, economic analysis should be based on
final outcomes related disability or mortality.

Inadequate sample size for economic analysis: Sample size calculations in trials are based on the
clinical endpoints which may not be sufficient for highly skewed economic parameters (e.g.,
length of hospital stay, total cost).

Inappropriate range of end-points for both costs and consequences: ldeally, economic analyses
require data on resource use and outcomes of direct relevance to patients (e.g., quality of life).

Several methods are being investigated to overcome these problems. For example, in situations
where no head-to-head clinical trials exist comparing the alternatives of interest, it may be
possible to use indirect and mixed treatment comparison approaches for evidence synthesis.
These approaches have great potential for estimating the comparative effectiveness of multiple
treatments using an evidence base of trials that individually do not compare all treatment
options. Connected networks of evidence can be synthesized simultaneously to provide
estimates of the comparative effectiveness of all included treatments and a ranking of their
effectiveness with associated probability statements (Sutton et al., 2008).

Large and simple outcome trials (prospective randomized but pragmatic trials) deal with the
problems of artificial settings and protocol-driven costs, but they are very expensive to conduct
and can only be done in late Phase 3 or 4, once the efficacy of the drug has been established.
However, during Phase 4 of drug development (the post-marketing stage), data can be
gathered in support of the use of the drug in routine clinical practice. Post-marketing economic
evaluations are critically important, as they allow the study of the costs and consequences of
drug therapy outside the strict constraints of Phase 3 controlled clinical trials. In other words,
economic evaluations in Phase 4 studies typically address real world costs, effectiveness and
cost-effectiveness issues. This may in part be done through an RCT that compares the drug with
current therapy, and may also be more pragmatic in design. However, clinical trial-based
economic evaluations are being increasingly complemented by utilization and effectiveness
data from observational studies which often use registries.

National methods guidelines vary in the role they see for estimates of clinical efficacy and
effectiveness. Some guidelines, such as those proposed by IQWiG, are happy to see these
estimates used as measures of benefit in economic evaluations. On the other hand, the
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guidelines proposed by NICE require the health gain to be estimated in QALYs. In this case, the
systematic review of RCTs becomes just one input, albeit an essential one, to the evidence
considered. For example, observational studies may be required to help convert an
intermediate outcome (e.g., change in HbAlc or LDL cholesterol) to a final outcome (e.g.,
change in coronary heart disease events or survival). In addition, estimation of the QALYs
gained will require information on the effect the therapy has on the patient’s quality of life.
Therefore, decision-analytic modeling is usually required to produce an estimate of economic
benefit in cost-effectiveness studies. The decision model provides a framework within which
data from a number of sources, including clinical trials, observational studies and other routine
sources can be synthesized.

It is worth noting that the two objectives of collecting clinical data, for drug licensing and for
reimbursement, are sometimes at odds with one another. A study designed for one purpose
may not be suitable for the other. Even the use of decision-analytic modeling may not obviate
the problem. A case in point is in the development of anti-cancer drugs. Drug licensing agencies
are happy to accept data on progression-free survival or time to progression as evidence of
efficacy. If trials are stopped at the point where progression-free survival has been
demonstrated, allowing patients to cross-over from the active treatment arm, this will reduce
the chances of demonstrating overall survival, even if the patients are followed for a further
period of time. Typically, the reimbursement agency wants to see evidence of overall survival
(Drummond et al., 2009a).

Tensions between licensing and reimbursement data requirements have led to a growth in
“early engagement” activities between companies and HTA/P&R agencies. Experiments of
three way engagement between the company, the licensing agency and the HTA or
reimbursement agency, are taking place in the UK, Sweden and Australia.

6.2 Issues in the transferability of economic evaluations

As a growing number of jurisdictions request economic data in support of their decision-making
procedures for the pricing and/or reimbursement of health technologies, demands on study
sponsors and researchers increase, especially as the various national guidelines may insist on
the presentation of local data, or the use of specific methods (Barbieri et al., 2010).

There are many reasons why the cost-effectiveness of health technologies might vary from
place to place, including the incidence and severity of the disease in question, the availability of
health care resources, clinical practice patterns and relative prices (Sculpher et al., 2004). The
extent of variation in estimates has been shown in a review of economic evaluations of
medicines undertaken in Western Europe (Barbieri et al., 2005). They found that in 17 out of 27
cases the variation in the estimates of the incremental cost-effectiveness ratios could be
considered to be substantial (i.e., a two-fold difference, which had the possibility to change the
decision to reimburse the drug). Therefore, it is reasonable for national guidelines to request
that analyses be relevant to the local context.
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However, the requirement that economic evaluations should use local data, or that particular
methods should be used, means that analyses increasingly need to be customized for each
setting. Transferability is a key issue (Kneis, 2009). Drummond et al., (2009b) recommend good
research practices for dealing with aspects of transferability, including analytic strategies and
guidance for considering the appropriateness of evidence from other countries.

They define economic evaluations as generalizable if they applied, without adjustment, to other
settings and transferable if they could be adapted to apply to other settings. The generic term
“jurisdiction” was used to mean any setting where there is a need for local estimates of cost-
effectiveness. Often this would be a country, but could also be a region within a country, or a
particular payer, such as a health plan.

They confirm that there are several important methodological and practical issues surrounding
the transferability of economic data. There is some evidence of the variability in the cost-
effectiveness of health technologies between locations. Many international guidelines for
economic evaluation make references to problems concerning economic data transferability
and include requirements for jurisdiction-specific data or methods. Drummond et al. (2009a)
recommend, however, that those developing guidelines for economic evaluation should fully
justify the need for local data or methods, since this increases the burden on those undertaking
studies in multiple jurisdictions and ultimately pushes up the costs of developing new
technologies.

6.3 Towards an International Standard for Economic Evaluation

It is less clear why methods vary. Drummond and Rutten (2008) made a proposal for an
international reference case™ for economic evaluation. The question is which elements of
methods should be standardized and which could legitimately vary by jurisdiction. For
example, the principle that costs occurring in future years should be discounted to present
values should be an international standard, but the discount rate could legitimately vary by
jurisdiction. Or, a societal perspective could be required with each cost and benefit separately
identified. Jurisdictions would choose which subsets of these costs and benefits to include
depending on the context and therefore perspective of their decision makers.

If the methodological requirements of different jurisdictions were more similar, this would
reduce the burden on those making submissions to reimbursement bodies in multiple
countries. Attempts to standardize methods will probably be the most fruitful forms of
international collaboration. The main attempt to date at increasing international collaboration

> A “reference case” was put forward by Gold et al. (1996). It combines (i) a standard set of methods for

conducting economic evaluation, including the specification of acceptable study design and data sources, with (ii) a
standard way of reporting the study. Other countries have implemented this approach, for example, NICE
introduced its “reference case” in 2004 methods guidelines, updated in 2008 (NICE, 2008).
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is the EUnetHTA project (www.eunethta.net) promoted and funded by the EU designed to
produce a “core” HTA template for an assessment that could potentially be used by decision
makers in several jurisdictions.

Progress will depend on the extent to which there is agreement on common methods and
requirements and on the extent to which evidence in one jurisdiction is relevant to another. In
other words, real benefits from international collaboration may come not from methods
convergence but if some data is transferable with little or no adaption required. Trueman et al.
(2009) examine the feasibility of harmonizing HTAs across jurisdictions, based on a case study
of drug eluting stents, which was the first application of the EUnetHTA core model. They argue
that, although there is a core common data set considered by most of the HTA agencies,
differences in the approach to HTA, heterogeneity of studies, and the limited relevance of
findings to local practice meant that the data set that came from the core model would only
have had a limited influence on the resulting national recommendations.

The potential for common HTA assessments (using agreed methods and data generalizability) is
greater in the systematic reviews of the clinical efficacy data than in the economic evaluation
component. EUnetHTA is exploring the potential for single relative effectiveness assessments to
be shared by Member State HTA bodies. However, methods for conducting reviews and
willingness to use indirect comparisons differ (Jonsson, 2011).

There have been several bilateral and trilateral arrangements between HTA bodies across
countries, for example between HAS, IQWiG and NICE. Whether as a result of this collaboration
or not, there has been some convergence of methodological requirements over time. For
example, NICE has recognized that equal weighting of QALYs may not be appropriate in all
situations. IQWiG guidance recognizes the need to combine the various outcomes of health
care programs, in a measure akin to a QALY, and also allows the modeling of both costs and
benefits over the patient’s lifetime, an approach similar to that used by NICE. As more and
more jurisdictions begin to require HTAs as part of their process for deciding on the
reimbursement or coverage for new health technologies, the case for international
collaboration increases.

The final step in international collaboration could be to make a common decision, as is
currently the case for drug licensing within the EU. Some have argued for a “Euro-NICE” making
decisions on behalf of all EU Member States. There are scientific, practical, and political issues
here. As noted in 6.2 above, clinical practice may vary, with implications for the choice of
relevant comparator and resource use. Relative effectiveness will depend on patient mix,
baseline risk, and the comparator. Cost-effectiveness is likely to vary between countries. Even
where it does not, decision makers in one country, faced with the same assessment of
evidence, may still come to a different decision than those in another jurisdiction about use of
the same technology. This is because countries have different levels of resource to devote to
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health care and different priorities. Since international prices of new health technologies do not
vary greatly™® it is likely to remain the case that some countries can afford them and others not.

7. Making decisions

7.1 Weighting different factors in a deliberative process

Most HTA bodies have a committee to assess the evidence and make a decision. The
mechanism by which the members of a committee combine the various forms of evidence with
local context and judgements about interpretation and uncertainty to reach a decision is a
deliberative process (Culyer, 2009). Advocates for the positive value (as opposed to necessity)
of deliberative processes argue that (a) they increase the likelihood of achieving satisfactory
decisions and (b) the participatory and consensus-building nature of such deliberations is likely
to have a positive impact on the perceptions of the democratic process, so long as publicity and
transparency (Daniels and Sabin, 2002; 2008) are maintained. Culyer and Lomas (2006) suggest
that deliberative processes may be particularly valuable in circumstances where there is either
uncertainty about technical information, or where issues relating to fairness and social values
need to be taken into account.

Culyer (2009) has described the methods used by NICE for evaluating health technologies as a
good model of a deliberative process. NICE holds extensive consultative exercises through the
appraisals process and synthesizes opinions and information from a large number of
stakeholders including manufacturers, health professionals, patient groups and lay
representatives. Appraisal Committee membership is set to ensure broad representation.
NICE’s processes have attracted praise from the WHO (Hill et al., 2003) for “use of best
available evidence in decision making, transparency, consultation, inclusion of all key
stakeholders, and responsiveness to change.”

Whilst NICE appears to be more transparent than other HTA bodies, some researchers are
critical of its failure to formally codify the impact of decision criteria other than cost-
effectiveness, claiming that its statements on these matters have been vague and
uninformative (Schlander, 2008). The importance of social value judgements and other factors
beyond cost-effectiveness is regularly emphasized, and examples of interventions with high
guestionable cost-effectiveness being recommended on the basis of such factors are given
(Rawlins et al.,, 2010). These are, however, unusual cases. It is difficult in most cases to
understand the extent to which they have contributed to the final recommendation decisions
and it is not possible from a review of decisions to find any factors other than the threshold
that explain NICE decisions’’ (Devlin et al., 2011). Thus, while in principle NICE’s decision

16 ~: . .. . .

Differential pricing would be more efficient.
Y There is, however, evidence that a higher threshold is used for cancer treatments. This pre-dates the “end of
life” guidance.

28



making fits the description of a sound deliberative process, the lack of explicit reporting of this
process means that clarity is not always achieved.

This raises the question as to whether decision support tools can improve the transparency and
effectiveness of a deliberative process.

7.2 Using decision support tools such as MCDA

Multi-criteria decision analysis (MCDA) methods have been advocated for use in health care
priority-setting (Devlin and Sussex, 2011; Dowie, 2008). MCDA is a methodology for appraising
options on multiple (often conflicting) criteria with the goal of providing a combined appraisal
that includes an overall ordering of those options. It provides a framework for explicitly trading
off various objectives against each other. It is particularly useful when these objectives do not
share a common unit of valuation — for example, health care programmes typically involve a
mixture of health, monetary, distributional and political objectives. MCDA has been proposed
to support the benefit-risk assessment process conducted for making drug regulatory decisions
(i.e., marketing authorizations or withdrawals for drugs) (Cross and Garrison, 2008) and the
EMA is researching the use of this approach. MCDA is used routinely in other disciplines such as
environmental and agricultural sciences (Baltussen and Niessen, 2006). For example, in the
analysis of candidate UK nuclear waste disposal sites, MCDA was found be superior to the
Government’s existing process, which had failed to include all key stakeholders objectives and
had not made all value judgements explicit (DLTR, 2000).

In the context of a CEA decision, the decision-making committee could identify a list of relevant
criteria for decision making (e.g., cost per QALY ratio and patients’ disease severity measured
by proximity to death). The relative weights for the various criteria could be generated from the
deliberations of the committee or initially be introduced from elsewhere and the committee
asked to review. The committee would generate scores (e.g., a weighting to achieve a “tackling
inequality” objective) relative to the product in question based on the available evidence and
judgement. This information could be incorporated into an MDCA model to obtain the total
weighted scores. The committee could review and change the weightings. Sensitivity analyses
would help to explore the effects on the overall results of differences in the scores and weights
(Phillips and Costa, 2007). The committee would control the decision by altering the weightings.
The analysis could then be reported in a final decision statement which identified those factors
that had been important.

Use of MCDA would be attractive if it led to processes becoming more transparent and

systematic. The burden on decision makers of using this approach would need to be
proportional.

7.3 The opportunity cost of adopting a technology

Decision makers need to know what they are giving up if they adopt a drug. In the case of a
health care system with a “hard” fixed global budget, such as the UK, the opportunity cost is
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usually displacing another health care-related activity. In the case of a “soft” public budget
system or a private sector system, adoption may lead to increases in taxes or premiums and so
reductions in private consumption elsewhere.

We consider four issues in the context of a global “hard” fixed budget, using the UK NICE as an
18
example.

Firstly, should the threshold be explicit? In its early days, NICE denied that it was applying a
specific threshold. However, as the information on the decisions made by NICE accumulated, it
was possible to estimate a revealed threshold (Devlin and Parkin, 2004). NICE then stated that
it applied a threshold range; interventions with an incremental cost per QALY ratio below
£20,000 have a high probability of funding, those with a ratio exceeding £30,000 have a low
probability of funding (Rawlins and Culyer, 2004) although the upper bound of £30,000 can be
exceeded, for example on grounds of equity. The NICE Methods guide (NICE, 2008) refers to
this threshold range.

The main arguments for an explicit threshold are that it is transparent and may encourage
more consistency in decision making. Also, as happened with NICE, a threshold would be
inferred even if it were not explicitly stated. The main arguments against an explicit threshold
are that it may tells us little about the real opportunity cost of adopting a new technology (Birch
and Gafni, 2006) and that it provides guidance to technology manufacturers on the maximum
amount they can charge. This latter point, however, is arguably positive. Manufacturers know
what payers want to reward and invest in R&D accordingly. As an indirect price control it is as
likely to constrain prices as to encourage companies to raise them. For an early discussion of
these issues see Drummond et al. (1997). We return to this issue below.

Secondly, how should the threshold be set? In order to apply an explicit threshold, the decision
maker needs to know what the right level would be. NICE has never claimed to know the
answer to this question. Some of those close to NICE have described the Institute’s decision-
making process as a search for a threshold (Culyer et al., 2007, McCabe et al., 2008). Research
in the UK is beginning to tackle the issue of the threshold level. In one study, Appleby et al.
(2009) using case studies found it difficult to identify what in practice was displaced at local
level. Another study, Martin et al (2007) attempted to estimate the threshold level implied by a
cross sectional analysis of the current pattern of expenditure by disease area by geographic
area within the NHS. Their conclusion is that NICE’s threshold range may be a little too high.

Thirdly, there are issues as to whether such a cost-effectiveness threshold encourages the
“right” amount of innovation. Jena and Philipson (2008) have argued that the amount of the
social benefit going to innovators will be too low. Others (Claxton et al., 2009) have argued that
allowing innovators to price up to the threshold means they can appropriate all of the benefit.

¥ We do not consider budget impact per se (i.e the incremental impact on the budget relative to its overall size).
For a discussion of the role of budget impact analysis see Neumann (2007). For a discussion of the relationship
between budget impact and uncertainty see Sendi and Briggs (2001).
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Danzon et al. (2011) argue that the patent system is intended to provide temporary monopoly
rights that can enable innovators to exercise some market power. The most dynamically
efficient outcome is for as much as possible of the social surplus to accrue to the innovator in
that period. Payer use of cost-effectiveness thresholds will be (second best) efficient if
thresholds reflect societal willingness to pay. Jena and Philipson (2009) express concern,
however, that if threshold constrained prices do not reflect relative marginal costs, then there
may be a misallocation of resources. Lakdawalla and Sood (2005, 2009) argue that a two-part
tariff is more efficient than prices set using buyer thresholds, because copayment can then be
set at marginal cost to get optimal use.

Fourthly, should different thresholds apply, depending on the nature of the treatments or
patient populations being studied? In part, this links back to the discussion above; if the QALY
does not fully capture all the relevant elements of social value, it may not make sense to apply
a single threshold. This issue has been raised in the context of drugs for rare diseases (i.e.,
orphan drugs). Even if these treatments do not appear very cost-effective (i.e., have a very high
cost-effectiveness ratio), society may still prefer to make them available, because many of the
diseases treated with orphan drugs are life-threatening or because it would be unfair for
someone not to be offered treatment just because their disease is rare (Drummond et al.,
2007). On the other hand, it has been pointed out that valuing rarity per se may not make
sense, in that resources could be denied to patients suffering from more common diseases,
some of which could be equally serious (McCabe et al., 2005)".

Further research is needed on whether QALYs should be weighted other than equally and
whether society values attributes of health care that cannot easily be incorporated in the QALY
framework. It is possible that factors such as the severity of the patient’s condition, or the
availability of alternative treatments, could be relevant, but there is little evidence as to how
these feature in decision making by HTA bodies. An exception is NICE’s advice when appraising
end-of-life medicines with cost per QALY ratios exceeding £30,000 (NICE, 2009).

In “soft” public budget systems and private sector systems, where more health care spending
will displace private consumption then societal “willingness to pay” for health gain is the more
appropriate measure of opportunity cost. Efforts in the UK to assess this led to a major research
effort launched to determine the feasibility of estimating a monetary value of a QALY from a
societal perspective (The SVQ Research Team, 2008; Mason et al., 2008; Baker et al., 2010).
Results from this research estimate societal WTP for a QALY in the UK ranging from £70,000 per
QALY for immediate life-saving, through £35,000 per QALY for life-extending over time, to
£10,000 per QALY for quality-of-life-enhancing effects. On this basis, NICE’s threshold range
would roughly double in some cases, but would fall for treatments that did not affect life
expectancy.

1 Orphan drug legislation requires diseases to be severe as well as having small patient populations. The real issue
is therefore the nature of the social weighting that should be applied.
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7.4 Implementation of cost-effective treatments

Successful dissemination and implementation of treatments determined to be cost-effective is
a challenge for health care systems. Less attention has been paid to the implementation of
decisions or guidance. This creates a significant challenge for HTA bodies, as well as for local
decision makers and practitioners. In the UK, for example, an analysis of public comments on
NICE suggests that there is a significant concern regarding the patchy and slow implementation
of adoption recommendations, with many stakeholders deeming this a key issue in terms of the
Institute’s effectiveness, efficiency, and public credibility (Sorenson et al., 2008).

There are a range of issues that influence whether recommended treatments are indeed used
in health care systems. Such factors include insufficient or misaligned policy aims (i.e.,
differences in objectives between the HTA process and the needs of decision makers — the
more decentralized a given health system, the more this may be an issue); a lack of a holistic
approach to implementation, where not all relevant stakeholders are informed of decisions or
there is poor dissemination of guidance; limited use of formal mechanisms to enforce
implementation; and, rapidly changing political situations (Hutton et al., 2006; Audit
Commission, 2005; OECD, 2005; Neumann, 2004; Sheldon et al., 2004). In addition, local
authorities often deal with different resource capacities, patient populations, health needs and
available budgets, which can impact their ability to implement national decisions or guidance to
make treatments accessible to their populations. A study of NICE guidance implementation by
the Audit Commission (2005) found that poor financial planning by local health authorities, in
terms of adequately estimating the costs and resource requirements of implementation, was
one of the leading factors contributing to poor implementation. While negative guidance will
always be implemented, positive guidance often may not (Drummond et al., 2009a), due to the
resource consequences and difficulty making disinvestment decisions elsewhere. Buxton (2006)
argues it may also reflect a local view that the threshold is too high. As a result, there may be
uneven implementation of guidance, leading to inequitable patient access to new treatments.
General perceptions of the HTA process itself can facilitate or hinder implementation. If local
providers including prescribing clinicians and other stakeholders view the process as political,
ad hoc, or lacking sufficient transparency, they may be more likely to disregard or disagree with
decisions or guidance.

To help facilitate the implementation of decisions and the adoption of cost-effective
treatments, national and local authorities employ a variety of strategies, ranging from provision
of financial planning tools; additional funding to cover the adoption of new technologies; and
information dissemination (Sorenson et al., 2008). Sweden uses a network of experts to assist
decision makers in understanding guidance and adopting recommended technologies into
clinical practice. NICE in the UK takes a similar approach via the use of an in-house
Implementation Directorate to ensure that dissemination activities are targeted to local NHS
and government representatives as well as the wider community. It assesses and reports on the
level of compliance with guidance across the NHS using a variety of data sources on prescribing
and practice patterns, examining utilization trends in relation to the expected level consistent
with NICE guidance. Reaching local practitioners may be especially important given their role in
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the diffusion of technologies — a survey of HTA initiatives in Europe concluded that clinicians
frequently fail to change their practice in line with HTA-based recommendations (Banta and
Oortwijn, 2000).

Whilst budget holders may have an incentive to resist adoption, financial incentives can be
created to reward the use of cost-effective treatments. Several jurisdictions, namely Denmark,
Germany, and England, have introduced regulatory levers to make decisions or guidance legally
binding, with the latter also using financial incentives through “pay for performance” schemes
linked to the uptake of NICE guidance and standards via NHS Quality and Outcomes
Frameworks (Drummond et al., 2009a).

Implementation can be further assisted by formal links between the producers and users of
HTA. Collaboration between review bodies and local decision makers can foster knowledge and
expertise regarding economic evaluation and provide an avenue for local health authorities to
lend their perspective. This can assist in developing adoption policies that adequately account
for variations in local circumstances. A complementary approach may be for a standard CEA
model to be developed, but with flexibility for different decision makers to customize the
results by using inputs and evidence relevant to their setting (Drummond et al., 2009a). This
approach has been used by US pharmaceutical benefit managers and formularies.

Reassessment after a technology has been used in practice is also an important mechanism to
facilitate effective implementation and appropriate technology use. It helps ensure
assessments are up-to-date with changes in a technology and the availability of cost-effective
products. Several countries, such as France and the UK, have a structured process, conducting
re-evaluation at fixed or variable interval (e.g., every 3 to 5 years), while other jurisdictions
initiative subsequent reviews if new characteristics of the product emerge or if new or better
clinical and/or economic evidence becomes available.

7.5 Disinvestment from treatments that are not cost-effective

While these various approaches encourage implementation of decisions and adoption of cost-
effective technologies, they may have unintended or unforeseen consequences. For instance,
mandates to implement national guidance may steer health care systems towards a suboptimal
focus on funding only those interventions that undergo assessment and directing resources
away from other, potentially higher value priorities or investments (Birch and Gafni, 2007,
Stevens and Milne, 2004). Connected to this issue is the fact that HTA processes often focus on
new technologies, giving insufficient attention to existing treatments that may be potentially
inefficient or used inappropriately (Drummond et al., 2009a). However, given increasingly
limited resources and growing emphasis on value for money, several review bodies, such as
NICE and the TLV, are implementing “disinvestment”?® programmes or strategies.

20 .. . .. . . .
Disinvestment is an explicit process of taking resources from one service in order to use them for other purposes
of better value. Rather than a sole focus on allocating new resources, it focuses on eliminating existing ‘waste’ in
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The notion of disinvestment makes obvious conceptual sense to ensure efficient resource
allocation. In practice, however, removing or limiting currently available services, even if cost-
ineffective, raises challenges. There is likely to be opposition from clinicians, interest groups,
and patients if existing technologies, services or facilities are no longer available. Local citizens
may give a higher value to services at risk, than to technologies they do not yet have, even if
the latter deliver more health care than the former (O’Brien et al, 2002; Willan et al, 2001).
Many disinvestment initiatives do not get beyond the conceptual stage.

the system. However, these technologies may be effective and hence valued by patients and clinicians. They are,
however, poor value for money.
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8. Handling evidence uncertainty in decision making.

8.1 The analysis and reporting of uncertainty with sensitivity analysis

The standard approach for allowing for uncertainty in economic evaluations is to conduct a
sensitivity analysis. The values of key parameters are varied in order to see whether this greatly
affects the result of the study. The most common form is “one-way sensitivity analysis”, where
the parameters are varied one at a time. However, “probabilistic sensitivity analysis” (PSA) is
increasingly used, although there has been debate about its value alongside the use of patient
level data (Griffin et al.,, 2006). In PSA, probability distributions are specified for all the
parameters in the analysis and Monte Carlo simulations are then run in order to estimate the
mean and dispersion of the incremental costs and effects. An advantage is that PSA gives an
estimate of the overall uncertainty surrounding the estimate of incremental cost-effectiveness
of the treatment concerned.

If decision makers are using threshold values of cost-effectiveness, then decision uncertainty
can be characterized by estimating the probability that a drug is cost-effective using a range of
values of willingness to pay for health gain in a “cost-effectiveness acceptability curve” (CEAC)
(Barton et al., 2008). However, in order to assess the treatment option with the maximum
expected net benefit (using the threshold willingness to pay for health gain to generate a
monetary value) it is also necessary to compare treatment options in a “cost-effectiveness
acceptability frontier” (CEAF) (Fenwick et al., 2001). Using a cost-disutility plane has also been
proposed as a more helpful framework for analysing and presenting uncertainty (Eckermann et
al., 2008). For a review of modeling uncertainty for decision makers with CEA see Briggs et al
(2006). MclIntosh (2006) has shown how similar approaches can be used to represent
uncertainty to decision makers in a WTP or SPDCE analyses. As we note in section 10, the
challenge is to represent uncertainty in a way that uses all of the information available and is
clearly understood by decision makers.

8.2 Value of information and coverage with evidence development

Decisions by payers about the adoption of health technologies are almost always made under
uncertainty and on the basis of limited information. In some cases, payers may seek additional
research to be undertaken. The use of PSA to characterize uncertainty enables analysts to
estimate the “value of information” (Vol) in terms of reducing a decision maker’s uncertainty
and therefore potential to make the wrong decision. Wrong decisions have costs, which can
include poorer health care for the patients being treated and, indirectly, poorer health care for
other patients, if money from a limited health budget is spent on treatments of poor value. In a
Vol analysis, the costs of undertaking additional research can be compared with its value to the
decision maker (Claxton et al., 2002).
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Health care payers therefore have three options (Eckermann and Willan, 2007):

1. “Adopt now” (i.e., use the health technology in question with no additional evidence
collection). This is appropriate if both manufacturers and health care payers are
confident that the expected clinical and economic value will be realized in real-life or
that it is not feasible for practical, ethical or cost (relative to benefit) reasons to collect
additional evidence;

2. “Decline” to adopt the health technology in question because it does not accept the
expected effectiveness or cost-effectiveness as good value or it is concerned about the
degree of uncertainty. Manufacturers have the option of reapplying with more evidence
or a different price; or,

3. Adopt the health technology, but make this decision conditional on the collection of
further additional evidence. This is wusually termed “coverage with evidence
development” (CED) which we discuss below.

In making these decisions, the cost and value of additional research should be an important
factor. Declining to use a product until more information is available has a cost of delay as well
as a cost of undertaking the research. Adopting a drug may make additional research more
difficult (although data could be collected in another jurisdiction if it is likely to be transferable)
and there may be costs of reversing decisions if subsequent evidence suggests a drug in use is
not cost-effective (Eckermann and Willan, 2007).

The use of CED is increasing. There has been a surge of interest in the use of “risk sharing,” a
form of CED that involves an agreement between a payer and a pharmaceutical, device, or
diagnostic manufacturer, where the price level and/or revenue received is related to the future
performance of the product in either a research or real-world environment (Towse and
Garrison, 2010; Breckenridge and Walley, 2008). In particular, there is an agreement about a
program of data collection to reduce uncertainty about the expected cost-effectiveness of the
drug (or device or diagnostic), and the price and/or revenue is linked to the outcome of this
program of data collection. This may be prospective or retrospective. Evidence to date has been
mixed. In the UK, for example, the MS risk sharing scheme has attracted criticism (Boggild et al.,
2009; McCabe et al., 2010).

We can distinguish “risk sharing” from a different type of CED arrangement where payers insist
on observational or RCT post-launch data collection when listing the product, but there is no
pre-agreement as to how to use this data. Renegotiation occurs with new evidence. Several
challenges can arise. The evidence collected by the manufacturer may not meet the payers’
requirements (although this could be avoided if evidence requirements were pre-agreed).
Indeed, the manufacturer may decide not to collect the information at all in the expectation
that the decision to reimburse will not be changed. There may be no pre-agreement on how to
interpret the evidence and translate it into a revised price. In most European countries (the UK
is an exception) evidence of better effects could not lead to a price increase, whereas in the US,
it could. The decision may be restricted to a binary one to adopt or reject — albeit with
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improved information. Uncertainty around any pay-offs to additional research will reduce the
incentive for the manufacturer to collect the information.

Finally, we can note the potential use of Vol approaches to the challenge of implementing
decisions (see Section 7.4). In the same way that the Vol approach can look at the costs and
benefits of investment in research to reduce uncertainty about a drug’s costs and effects, so it
can be used to assess the value versus cost of investing in ways to increase the implementation
of the decision. Decision makers can also see whether there is more to gain from investing in
research to reduce uncertainty or in getting the decision implemented given the level of
uncertainty (Fenwick et al., 2008, Hoomans et al., 2009).
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9. Are decision makers getting what they want in an efficient manner?

Given the resources required to undertake HTAs and CEAs, it is important that these techniques
are being used in a way that generates useful information for decision makers in a cost-
effective manner. This has three components. First, the right priorities need to be set for
undertaking studies. Second, the costs of studies need to reflect the expected benefits. Thirdly,
decision makers need to be able to interpret and use studies appropriately.

9.1 Setting priorities for undertaking studies

Regarding priorities for studies, it is unlikely that resources exist to enable every new and
existing technonology to be investigated. Different jurisdictions use slightly different criteria for
determining priorities for CEAs and HTAs (Sorenson et al., 2007, 2008). These normally include
criteria such as the importance of the topic in terms of impact on health or health care costs,
and the likehood that the study will reduce the uncertainty surrounding the decision. In the
Netherlands, a process exists for determining the priority for undertaking a CEA of new drugs. If
the manufacturer accepts that the drug will be “clustered” under the reference pricing scheme,
with drugs of similar efficacy and cost, then no CEA will be requested. However, if the
manufacturer claims that the product has certain advantages, thereby justifying a premium
price, the authorities will request a CEA.

9.2 The costs of studies need to reflect the expected benefits

Weinstein (2006) and Buxton (2006) both argue that there are tensions between investing the
time and effort to ensure higher quality economic analyses, which are of more potential value,
and the risk of reducing their actual value because decision makers do not understand the
methods and therefore do not trust the results, or the resulting improvement is not worth the
cost. In effect, the analytical techniques may lack face validity for decision makers. If so,
Weinstein concluded, they are unlikely to be influential and change behaviour. Buxton also
outlines the need for more analyses of a wider range of technologies within the resource
contraints on appraisals (financial and/or the availablity of time and of skilled researchers).
Buxton’s concern was that there was an imbalance between the very high quality but very
limited quantity of economic evaluations commissioned by NICE in the UK and the lack of
evidence of any kind on the cost-effectiveness of most technologies used by the UK NHS.

If increased analytical complexity adds to study costs but leads to better information then it is
potentially a worthwhile investment. Whether it is or not depends on both the additional value
of the analysis and the opportunity cost of using additional researcher resources. An example,
referred to in Section 8.1 above, is criticism of NICE’s insistence on PSA. NICE’s view is that PSA
is the best approach to characterizing parameter uncertainty and that practical problems
should not compromise this principle. However, NICE has accepted studies that do not have a
full PSA.
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Several actions might ensure an efficient trade-off of study costs (which to a large part reflect
analytical complexity and the opportunity cost of HTA resource constraints) against benefits in
terms of decision maker understanding (Towse and Buxton, 2006) including the:

° development of a more contingent appraisal process, where the level of analytical effort
is more closely related to the nature and expected impact of tackling the decison-
problem;

° use of Value of Information (Vol) methods to determine how much analysis to do in

particular cases and which technologies to appraise, if the concerns around face vailidity
for decision makers we discuss above can be addressed; and,

° use of risk-sharing schemes, as discussed above, involving additional data collection
with payment contingent on actual patient outcomes. This can allow adoption of
technologies despite high levels of uncertainty remaining.

9.3 Decision maker ability to interpret and use studies

If we are to obtain value for money from investments in HTA and CEA, decision makers need to
interpret and use studies where these are available. As we note in section 9.2., unneccesary
study complexity can limit their use if decision makers are unable to interpret them. Another
major factor is the lack of institutional infrastructure. Health systems need suitably informed
and supported decision-making bodies if they are to use studies in pricing and/or
reimbursement decisions. Progress has been made in this regard, with new institutions
appearing in several countries. (Sorenson et al., 2008, Drummond et al., 2009a).

The other main route for improving the interpretation and use of CEAs and HTAs would be to
make progress in methods for increasing the transferability of studies, as discussed in section 7
above. First, there should be more discussion of the differences in requirements across
jurisdictions and whether these are justifiable. Second, there should be more use of methods
for adapting studies performed elsewhere for local use, either through the statistical analysis of
individual patient data, or through decision analytic modeling, as recommended by Drummond
et al. (2009b).
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10. Conclusions

Theory and practice for measuring the value of pharmaceutical innovations can be summarized
as follows:

1. Cost-effectiveness analysis (CEA) has developed as part of a broader approach to the
evaluation of health care treatments and programmes, known as health technology
assessment (HTA). In the US the term HTA is not widely used, but comparative
effectiveness research (CER) is closely linked to HTA. The routine use of CEA rather than
cost-benefit analysis (CBA) makes health care different from other areas of public policy.

2. The use of CEA to review the cost effectiveness of pharmaceuticals in their various
indications is consistent with principles of efficient resource allocation in health care.
Regulating pharmaceutical prices indirectly in this way is the most efficient form of
regulation, both theoretically and in practice, if done well (and that of course is the
challenge).

3. The quality-adjusted life year (QALY) is the most widely-used measure of health gain in
CEAs. It is important that CEAs incorporate a preference-based outcome measure. The
challenges of using QALYs partly reflect the experience of using CEA in decision making.
Work should be, and is, being done to make the QALY more robust as an accepted
measure of the value of a health outcome. Given the theoretical and practical problems
with QALYs, alternatives such as willingness to pay estimates and stated-preference
discrete choice experiments also need to be explored.

4, The key parameters in CEAs are the assessments of the clinical effectiveness of the
health care treatments and programs being evaluated, and the value of the resources
they consume. Clinical trials provide important estimates of treatment effect, but
usually need to be supplemented by other data (e.g., from observational studies) and
synthesized in a decision analytic model in order to make a comprehensive, and
potentially generalizable, estimate of clinical and cost-effectiveness. Synthesizing clinical
data from different sources in order to improve knowledge of likely effectiveness in a
particular setting remains a methodological and practical challenge.

5. Progress could be made in the harmonization of economic evaluation methods and
requirements, so as to increase the relevance of CEAs from one jurisdiction to another.
A major issue, however, is whether estimates are transferable from one location to
another. Often this is not the case. Adjustments need to be made, or local data
generated. Payers and manufacturers are only beginning to understand the implications
of this issue.

6. In assessing health care programs, it is likely that attributes in addition to health gain are
valued. These may include the broader impact of improved health on the economy
(taking a societal perspective) and fairness, or equity, in health care provision. In
making difficult decisions on the allocation of health care resources, it is important to
use a transparent approach for weighting the various attributes of health care
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programs. There is a need for more structured approaches to decision making, including
the use of MCDA.

In budget constrained health care systems it may be helpful to determine a “cost-
effectiveness threshold” of willingness to pay, reflecting the opportunity cost of the
resources consumed by treatments and programs at the margin. However, determining
the level of such a threshold is not a simple task. It may only make sense in health care
systems with a “hard” budget constraint. Elsewhere, levels of investment are more
appropriately driven by individuals or society’s willingness to pay for improved health.
The choice of threshold conveys preferences for innovation. Dynamic efficiency requires
the social value of a medicine be reflected in the returns to innovation. In addition there
has been debate as to whether thresholds can or should take account of the complexity
of incremental gain within a therapy area where R&D externalities (spillover effects) can
be important in achieving health gain over time.

No matter how well CEAs are conducted, uncertainty always will exist about the
estimates. Analytical approaches, such as one-way and probabilistic sensitivity analysis,
help in characterizing this uncertainty. The use of “value of information” analysis can
help the decision maker determine whether investments in further research might be
worthwhile. One approach is to offer “coverage with evidence development” (CED) for
drugs and other new health technologies, whereby the new medicine or device is
granted market access on condition that further research into its costs and effectiveness
is carried out. This can be combined with the use of “risk-sharing” arrangements to
adjust price depending on research outcomes. CED could reduce drug development time
taken to get to market, especially if linked to conditional licensing approval and early
dialogue between licensing agencies, HTA agencies and companies as to what data
should be collected in the development process.

As with all uses of scarce resources, it is important that the use of CEA itself delivers
value for money to decision makers. Deciding which technologies to assess is an
investment decision about the use of CEA resources. CEAs need to meet decision
makers’ needs without being overly complex if this adds to cost but not to value. It is
also important that the mechanisms exist to implement the findings of CEA. Without
implementation, investment in CEA cannot deliver a return.
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