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1 Introduction

Eckermann and Pekarsky [15] have written a thought-

provoking paper that challenges a number of existing

concepts, including methods for determining the cost-

effectiveness threshold for appraising new health technol-

ogies for potential adoption into a public healthcare

system.

Previously proposed approaches to defining the thresh-

old have included the estimation of the societal monetary

value of a QALY to inform the net monetary benefits of

new technologies, where the technology is funded if the net

benefits are positive. Alternative approaches aim to repre-

sent opportunity cost, either by focusing on the QALYs

forgone from the displacement of services to generate

resources to fund new technologies, or as a retrospective

estimate of expected QALY gains from budget expansion

or contraction at the margin [1–7].

The authors’ primary argument is that proposed

approaches to defining the threshold have misspecified the

opportunity cost of adopting new technologies. In a budget-

constrained healthcare system that is not operating at al-

locative efficiency (i.e. all real-world public healthcare

systems), Eckermann and Pekarsky argue that the threshold

should reflect optimal approaches to two decision processes

involved in the reallocation of funds: the displacement of

services to free up resources, and the subsequent adoption

of new technologies or expanded services.

The following section provides a stylised example to

illustrate the approach suggested by Eckermann and Pe-

karsky, followed by a discussion of its relevance to current

technology reimbursement processes. In common with

Eckermann and Pekarsky, we use the National Institute for

Health and Care Excellence (NICE) in the UK as an

exemplar. The final section considers the feasibility of

adapting current reimbursement processes to one in which

the proposed, theoretically derived estimate of the health

shadow price (opportunity cost) can be routinely applied.

1.1 Opportunity Cost and the Optimal Cost-

Effectiveness Threshold

Consider a public healthcare system with a fixed budget. In

this health system, suppose that the most cost effective

expansion of existing health services is associated with an

incremental cost-effectiveness ratio (ICER) of $2,000 per

QALY, and the least cost-effective health activity has an

ICER of $100,000 per QALY. A new health technology is

under assessment for potential adoption into the health

system and is determined to have marginal budget impact

and an ICER of $2,500 per QALY. To generate the

resources required to fund the new technology, existing

healthcare services must be displaced. Due to suboptimal

disinvestment processes, the least cost effective activity is

not displaced, but rather an alternative healthcare activity

with an ICER of $50,000 per QALY.

Under the conventional framework adopted by NICE in

the UK, the cost-effectiveness threshold in this example
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would be set at $50,000 per QALY, representing the shadow

price of the healthcare budget in contraction. Since the ICER

of the new technology falls comfortably below this thresh-

old, the technology would be recommended. The reasoning

behind this decision is that for every $50,000 reallocated to

the new technology, a single QALY would be expected to be

lost through the displacement of the least cost effective

existing health activity. However, 20 QALYs would be

expected to be gained from adopting the new technology

(which has an ICER of $2,500 per QALY), resulting in an

expected net gain in population health of 19 QALYs.

If the objective of the reimbursement authority is simply

to ensure that the new technology does not displace more

health than it provides, this conventional approach to

determining the threshold is appropriate. However, an

alternative objective might be to maximise the value of the

health produced from the expenditure of the healthcare

budget (i.e. move towards allocative efficiency across the

whole healthcare system). In this situation, Eckermann and

Pekarsky note that the conventional ‘displacement thresh-

old’ approach is suboptimal in two respects.

Firstly, displacement may not be optimal. If the dis-

placed service has an ICER of $50,000 per QALY, but the

least cost effective service currently provided has an ICER

of $100,000 per QALY, then there is inefficiency in dis-

placement that prevents the healthcare system from

achieving allocative efficiency. In this example, the loss

from inefficiency in displacement is 1 QALY for every

$100,000 displaced: the displaced service is losing 2 QA-

LYs per $100,000 rather than the 1 QALY that would be

lost if the least cost effective service was displaced.

Secondly, the use of displaced resources might be

viewed as being subject to an adoption decision, rather than

a fait accompli that the resources will fund a new tech-

nology. In this case, the resources may be used to fund the

new technology, or to fund the expansion of the most cost

effective existing service. For every $100,000 reallocated

to the new technology, population health is expected to

increase by 40 QALYs, but allocating the $100,000 to the

most cost effective service in expansion would instead

produce 50 QALYs.

In this example, the optimal reallocation process would

replace the least cost effective service (ICER of $100,000

per QALY) and expand the most cost effective service

(ICER of $2,000 per QALY). The resulting health gain per

$100,000 reallocated is 49 QALYs (50 gained

minus 1 displaced). If the new technology is adopted at the

expense of the service with an ICER of $50,000, the net

health gain is 38 QALYs (40 gained minus 2 displaced).

Compared with the optimal process, 11 QALYs are for-

gone per $100,000 of reallocation.

Based on this exposition of the reallocation process,

Eckermann and Pekarsky define the health shadow price,

and hence the cost-effectiveness threshold that will lead a

healthcare system towards allocative efficiency. In this

example, the threshold would be:

1

2;000
þ 1

50;000
� 1

100;000

� ��1

¼ $1;961 per QALY

To demonstrate, if the price of the new technology is

reduced such that the ICER is lowered to $1,961 per QALY,

and the new technology is adopted at the expense of the

service with an ICER of $50,000 per QALY, then the net

health gain is 49 QALYs (51 gained minus 2 displaced), the

same as the optimal reallocation process.

In practice, the least cost effective service in contraction

may well be more costly and less effective than its com-

parator, and the most cost effective service in expansion

may be more effective and less costly than its comparator.

If either of these scenarios occurs, a new technology would

only be funded if it was more effective and less costly than

its comparator.

2 NICE in Practice?

If an accurate estimation of the health shadow price is

available and this is used to inform the cost-effectiveness

threshold, then the process of funding new technologies

would be expected to achieve the same gain in allocative

efficiency of the healthcare system as the best alternative

process of displacing the most inefficient service to expand

the most cost effective service.

There are, however, a number of concerns relating to the

application of the health shadow price, and the implied (more

stringent) cost-effectiveness threshold. In particular, the

objectives and the authority of reimbursement bodies, and the

feasibility of estimating the health shadow price, may restrict

the relevance of the health shadow price threshold when

considering the funding of new technologies.

2.1 The Objective and the Authority

of the Reimbursement Body

Eckermann and Pekarsky start their paper by discussing the

possible objective functions relevant to a reimbursement

authority such as NICE. They go on to assume that the

objective of the reimbursement authority is to achieve al-

locative efficiency across the entire health system. How-

ever, the objectives of NICE appear to be somewhat

different, including a responsibility to promote patient

access to innovative new medicines and devices, as well as

to reduce the perceived postcode lottery in access to

treatments more generally.

Primarily, NICE seeks to ensure that the health benefits

resulting from newly adopted technologies are not
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outweighed by the health forgone due to their displace-

ment of existing health services. Given a fixed NHS

budget, this is equivalent to ensuring that the estimated

average ICER of any newly adopted technology is no

greater than the ICER of the existing health activity

expected to be displaced. This displaced activity is unli-

kely to be the least cost effective existing activity for a

number of reasons, including imperfect information on the

part of local decision makers. What matters in determining

NICE’s threshold is therefore the average ICER of the

existing NHS services that are actually displaced in

practice.

Where a reimbursement authority has the remit and the

capability to control the services from which resources are

displaced, and to invest those resources to expand existing

services, then the opportunity clearly exists for that

authority to adopt an alternative objective than to ensure

that more health is expected to be gained than lost from

funding new technologies. However, while this may be an

option for some reimbursement authorities, it does not

appear to be the case for NICE.

Among other responsibilities, NICE is tasked with

assessing the clinical and cost effectiveness of new health

technologies. Local health authorities have a legal

responsibility to follow NICE’s technology appraisal rec-

ommendations, but NICE cannot issue legally binding

guidance on the cost effectiveness of potential reallocations

of resources among existing health services [8]. Where

NICE issues a recommendation to adopt a new technology

that imposes additional costs upon the health system, it is

the responsibility of local decision makers to make any

necessary disinvestments to accommodate the new

technology.

If NICE were to adopt a threshold determined by the

health shadow price of the NHS budget, some new

technologies with ICERs above this threshold, but below

the ICER of displaced services, would be rejected, even

though their adoption would be expected to produce more

health than they would displace. Indeed, if the most cost

effective existing service is less costly and more effective

than its comparator, no new technology would be funded

unless it too was dominant. This would be contrary to

NICE’s primary objective. Although Eckermann and Pe-

karsky are correct to say that NICE’s existing approach

‘‘does not lead to an increase in the population’s health if

new technologies are strategically priced at the thresh-

old’’, they are wrong to say that such a threshold ‘‘does

not provide an economically meaningful constraint on

adopting new technology’’: the constraint each new

technology must meet is that it must be expected to

provide at least as much health benefit as the health

activity it displaces, which is clearly meaningful given

NICE’s primary objective.

2.2 The Feasibility of Estimating the Health Shadow

Price

There are significant challenges to estimating the health

shadow price. In the context of a real-world public

healthcare system, it is reasonable to assume that the least

and the most cost effective services, and the services that

are actually displaced, will vary by geographical area as a

result of variation in population needs and in the existing

allocation of resources. The health shadow price will

therefore be a weighted estimate of the three relevant

services across the internal jurisdictions of the health

system.

The estimation of the ICER of displaced services is

subject to a similar challenge, albeit to a lesser degree. As a

result of these difficulties, existing empirical analyses to

inform the cost-effectiveness threshold have sought proxy

measures. The most recent analysis to inform the UK

threshold estimated the ICER of marginal expansions in the

healthcare budget over recent years, which reflects the

combined effects of spending on new technologies, the

expansion of existing services, the displacement of existing

services, and increases in the healthcare budget [7].

Although the use of a threshold based upon the ICER of

displaced services might not move the health system

towards allocative efficiency as swiftly as the use of a

threshold based upon the health shadow price, its use nev-

ertheless provides some confidence that the funding of new

technologies is not worsening health system performance.

3 Going Forward

The health shadow price provides a theoretically sound esti-

mate of the cost-effectiveness threshold from the perspective

of moving towards allocative efficiency. However, it is unli-

kely to be adopted in practice until there are processes in place

that actively identify the ICERs of the least cost effective

existing activity in contraction and the most cost effective

existing activity in expansion, and which facilitate the real-

location of resources between these services.

Eckermann and Pekarsky refer to the theoretical rec-

ognition of the health shadow price (opportunity cost) of

the resources used to fund new technologies as providing

an incentive for publicly funded research on the cost

effectiveness of existing technologies. This is explored in

more detail in Pekarsky’s thesis [9]. The specification of

the true health shadow price, and the explicit recognition of

the reimbursement of new technologies as a reallocation

process of displacement and adoption, is an important step

forward in this regard.

If we can start to put values on the potential health gains

we are missing due to inefficiencies in both displacement
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and adoption, we can start to move health systems away

from institutional processes that focus solely on the fund-

ing of new technologies, and towards an integrated process

that considers displacement and adoption (of new tech-

nologies and expanded or improved existing services) as

part of a single process.

The concept of disinvestment lists has been discussed,

and some researchers are already compiling lists of low-

value services and conducting research on processes for

managing displacement or disinvestment [10]. A similar

process could be envisaged for identifying services with

the potential for cost-effective expansion (or cost-effective

quality improvement) [11]. This is essentially programme

budgeting and marginal analysis on a grand scale, for

which extensive stakeholder engagement and political

fortitude is required. Resources are also required to gen-

erate robust estimates of the incremental costs and effects

of services on both lists, and to manage the reallocation

process. Based on existing evidence of inefficiencies in all

healthcare systems, it is a credible assertion that the pay-

back to the required financial and political investment

would justify the substantial investment required.

4 Discussion

There is a great deal to commend in Eckermann and Pe-

karsky’s paper. We recommend that readers consult the

associated PhD thesis, which we believe makes a sub-

stantial contribution to advancing theory in this area [9].

The use of thresholds based upon Eckermann and Pe-

karsky’s proposals by reimbursement bodies would likely

result in fewer new technologies being adopted by public

healthcare systems. To the extent that this might provide

opportunity for resources to be reallocated into more effi-

cient existing health services, this ought to be welcomed.

Nevertheless, the implied consequence that technologies be

rejected on the basis that there is a preferred option, but one

that cannot be implemented, may be a bridge too far for

most reimbursement bodies. This is particularly true for

NICE, which has a remit, amongst other things, to support

the adoption of innovative new technologies, and which

operates in a political environment where the adoption of

such a low threshold might be untenable.

In summary, while Eckermann and Pekarsky’s approach

to determining the cost-effectiveness threshold is theoreti-

cally sound, there are a number of issues that must be

overcome before it can be of use to reimbursement bodies

with a focus upon assessing new health technologies. In the

meantime, its practical applicability might be greater

among bodies which adopt a specific focus upon consid-

ering opportunities for disinvestment and reinvestment

among existing healthcare services [12–14].
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