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Executive Summary

ANTIBIOTIC STEWARDSHIP IS KEY TO COUNTERING RISING RATES OF AMR

Antimicrobial resistance (AMR) is a pressing global issue. Resistance, particularly to antibiotics,
threatens our ability to treat common infections in the future. This threat is compounded by the weak
antibiotic pipeline and a lack of new antibiotics reaching the market. The rising level of AMR has large
economic implications too, with prolonged hospital stays and a need for more costly novel
treatments for pathogens/diseases that would otherwise be treatable with cheaper existing
antibiotics, putting extra strain on already stretched healthcare systems.

In the face of this ‘perfect storm’, there is a clear need to prioritise stewardship activities to preserve
antibiotics and reduce the rate of resistance. NICE defines antimicrobial stewardship as ‘an
organisational or healthcare system-wide approach to promoting and monitoring judicious use of
antimicrobials to preserve their future effectiveness’ (NICE, 2022a). Stewardship activities therefore
encompass all activities related to ensuring the right medicine is prescribed to the right patient at the
right dosage for a suitable duration (Shrestha, Zahra and Cannady, 2022).

ROLE OF DIAGNOSTICS IN AMR STEWARDSHIP

Diagnostics can support antibiotic stewardship by informing clinical decisions and reducing
inappropriate antibiotic prescribing. Diagnostics that are used to support antibiotic stewardship
include a range of technologies, from PCR-based, genomic, and microbiological tests that can be
administered either at the point of care (PoC) by non-clinical staff or processed at a laboratory.
Despite their potential to support antibiotic stewardships, diagnostics are underutilised in the context
of AMR. Low adoption in clinical practice also means there is a lack of research and development
into innovative, high-value diagnostics creating a vicious cycle of low adoption and weak innovation.

Where high-value diagnostics that address an unmet need do exist, there is a range of challenges
which limit their adoption at levels needed to support antibiotic stewardship:

Challenge I: Poor incentives for high-value diagnostic innovation

Payers often exhibit a low willingness to pay for high-value, innovative diagnostics stemming from
their value to AMR, often going unrecognised. This leads to low incentives for manufacturers to
invest in R&D for high-value innovative diagnostics. We define ‘high-value innovative diagnostics’ as
diagnostics that address an unmet need, are highly accurate, actionable and easy to implement.

Challenge 2: Low willingness to invest in diagnostics for AMR from local budget holders

The cost associated with diagnostics, particularly in comparison to the relatively low cost of
antibiotics, and a lack of awareness of the value of diagnostics for supporting antibiotic stewardship
limits the willingness of local budget holders to purchase diagnostics for AMR and the willingness of
clinicians to adopt them into clinical practice (Huddy et al., 2021).

Challenge 3: Low evidence of value at the point of adoption

What often compounds the prior two challenges presented above is the lack of compelling evidence
showcasing the clinical value of the innovative diagnostic. This is in part due to regulatory evidence
requirements being different for diagnostics than for medicines. Evidence of the value of diagnostics
is not routinely collected, and value assessment is often not done at all or not conducted in a
systematic way, partly because it is more complex for diagnostics (Oosterhoff et al., 2016) than for
therapeutics. Poor evidence of value means payers are not willing to pay for diagnostics above
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covering costs, and clinicians are unwilling to adopt diagnostics because they cannot judge the value
they bring.

A NOVEL INCENTIVE MODEL COULD REDUCE THE BARRIERS TO ADOPTION OF DIAGNOSTICS

We propose a novel payment model to overcome these barriers to adoption of diagnostics to support
antibiotic stewardship. The proposed payment model is a value-based, aggregated procurement
mechanism. The specific mechanism of implementation of the payment model will vary across
countries depending on the structure of the health system and processes for adoption of health
technologies. However, the payment model should have the following general design criteria:

1. Procurement must be aggregated at a level above the individual provider such that
providers are cost-neutral to the use of a diagnostic (i.e., using the diagnostic will not
increase the cost of delivering care).

2. The procurement level must be value-based, informed by a value assessment based on
evidence of efficacy and value.

3. The payment contract must be negotiated over multiple budget cycles to generate a form
of exclusivity and revenue certainty for developers.

4. Eligibility for the novel payment model is limited, therefore, not all diagnostics that could
support antibiotic stewardship would automatically gain reimbursement through this
mechanism.

5. Eligibility criteria for the mechanism should be based on health system priorities set by
payers and informed by international unmet need.

6. The payment model must be accompanied by specific education and behaviour change
initiatives to support the uptake of diagnostics reimbursed within the scheme.

The incentive model process would have three steps:

1. Valuc demonstration:

The value of the diagnostic should be assessed and used to determine whether the diagnostic is
eligible for the payment mechanism and how much the diagnostic should be reimbursed within the
mechanism. Value demonstration will incorporate an eligibility screen and a broad value assessment.
2. Tinancing and reimbursement

Manufacturers will be paid directly by national payers or regional payers, and the contract amount
would be informed by the broader value assessment and set over a minimum of three years. The
diagnostic will then be available nationally or regionally, and providers will be able to use diagnostic
tests and equipment directly from manufacturers of diagnostics under the payment model at no
cost.

3. Supporting behaviour change

The incentive model needs to be supported by education and behaviour change initiatives to
encourage the uptake of the diagnostic. Education and behaviour change should be funded through
national AMR action plans and fit into existing national clinical education processes and incentive
structures.

SCHEMATIC OF NOVEL INCENTIVE MODEL FOR DIAGNOSTICS (DX) THAT HELP TO COMBAT
AMR

VALUE DEMONSTRATION FINANCING & REIMBURSEMENT
o . 3. Contract A ,
1. Eligibility [+ negotiated with ﬁ 4. Dxavailable
. at no costto
screen national or rovider o
regional payer p Adoptm into
E clinical
; SUPPORTING BEHAVIOUR CHANGE practice
High value Dx for 2 Broad
AMR ’ r<|)a er f I 5. Education and
value S
uidelines on use of Dx
assessment ] 9
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The vital attention that the economics of antibiotics is receiving, including initiatives such as the
NICE-NHS England pilot in the UK and the PASTEUR Act in the US, is a moment of opportunity to
redefine how health technologies with a large impact on global public health should be procured.
While these initiatives for antibiotic development are promising, addressing the antibiotic resistance
crisis requires both development of new antibiotics and more appropriate use of existing ones.
Appropriate use of antibiotics relies on diagnostics, so the efforts taken to incentivise antibiotic
innovation will be wasted if incentives for diagnostics are overlooked. Much has been said about the
importance of diagnostics to the AMR crisis, but now is the time for policymakers to act.
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] Introduction

L1 The ‘silent pandemic’ of AMR

Healthcare systems depend heavily on the availability of effective antibiotics to treat bacterial
infections. However, rising antimicrobial resistance (AMR), and a lack of novel antibiotics both in the
market and in the pipeline in particular, have led to the ‘silent pandemic’ of AMR with few solutions
(Dodson, 2021; Murray et al., 2022).

NICE defines antimicrobial stewardship as ‘an organisational or healthcare system-wide approach to
promoting and monitoring judicious use of antimicrobials to preserve their future effectiveness’
(NICE, 2022a). To combat antibiotic resistance, health systems must improve stewardship of
existing antibiotics as well as incentivise the development of new antibiotics to replace those with
high resistance rates.

Recent policy developments, like the UK AMR Pilot and the US PASTEUR Act which aim to incentivise
the development of new antibiotics, will take a long time to have an impact on antibiotics launched
(NICE, 2022a). For stewardship of existing antibiotics, there is growing consensus that diagnostics
are vital to delay the accumulation of resistance (Fischer et al,, 2021; Vogler et al., 2021; CDC and
AdvaMedDx, 2016; FIND, 2018).

1.2 Background of diagnostics for AMR

Antibiotic resistance develops through any exposure of bacteria to antibiotics, whether they are
needed or not. Diagnostics can reduce antibiotic resistance by reducing inappropriate antibiotic
prescribing and, therefore, unnecessary exposure of bacteria to antibiotics. Clinicians are under
increasing pressure to reduce antibiotic prescribing to reduce resistance but lack the means to
identify which of their patients can be safely monitored without an antibiotic prescription. Accurate
diagnostics can therefore enable the reduction in antibiotic use by targeting ‘low-value’ inappropriate
prescriptions and avoiding the health cost of withholding antibiotics from patients who need them
(Pew, 2020).

Diagnostics can also increase the therapeutic benefit of an antibiotic for those patients who do need
them by better tailoring their treatment. Tailoring treatment can include prescribing a targeted
antibiotic based on the causative pathogen or monitoring infection to set the optimal length of a
course of treatment (Turner et al,, 2017; Boyer et al,, 2019; Dryden et al., 2011; Llewelyn et al., 2017).
Beyond better prescribing, an important but often neglected role of diagnostics is to support the
clinical development of antibiotics by supporting recruitment of participants in clinical trials with
specific drug-resistant infections. Diagnostics can help to build the evidence base for new antibiotics
by giving a clearer picture of the effectiveness of an antibiotic against specific bacteria and
resistance profiles.

Despite their associated benefits, diagnostics which support AMR stewardship face a range of
challenges to being adopted into clinical practice. Diagnostics are generally not a part of many
countries’ AMR Action Plans and therefore do not have high political recognition over other
interventions to curb antibiotic usage. Furthermore, the cost of diagnostics to the healthcare provider
is higher than the cost of the antibiotic, and often the cost of the diagnostic is incurred in one area of
the health system (e.g., primary care), but the benefits are realised in another (e.g., hospitals).

ohe.org 1
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Furthermore, reimbursement processes for diagnostics vary substantially between countries and are
often cost-based, reducing the incentives for developers of innovative diagnostics where the clinical
value may be high but may not generate a sufficient return on investment. Where value assessment
is used, diagnostics are complex to evaluate because it is hard to isolate the impact of a diagnostic
in a care pathway. They also have special economic characteristics as they have a higher value at a
population level than their therapeutic benefit to the individual patient. While these diagnostics do
have value to the individual patient, as outlined above, they importantly generate additional value by
providing information which then reduces inappropriate prescribing, thereby reducing the build-up of
resistance.

Diagnostics, therefore, face suboptimal uptake in clinical practice because, typically, there is no
immediate financial consequence for inappropriate prescribing while, at the same time, the cost of
using a diagnostic before a prescription is relatively high. Furthermore, the pipeline for new
diagnostics, which would allow point-of-care (POC) testing and quick turnaround needed to inform a
prescribing decision, is considered insufficient to meet unmet need (Anderson, Cecchini and
Mossialos, 2019). Together these challenges pose large barriers to the adoption of diagnostics to
support AMR stewardship and prevent the benefits of reducing AMR from being realised.

1.3 Project Overview

In this project, we have aimed to identify a novel incentive model for diagnostics which supports
AMR stewardship to address the challenges to their adoption and barriers to their innovation. The
insights presented in this report were informed by a pragmatic literature review, semi-structured
interviews and a roundtable with international diagnostics and AMR experts from both academia and
industry from the US, China, England, Japan, and Germany.
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2 The Current Landscape of
Diagnostics for AMR

2.1 The role of diagnostics in combatting AMR

Antibiotics are most frequently prescribed empirically based on a patient’'s symptoms. Because
symptoms of infections are often non-specific, empirical prescribing is frequently inappropriate: i.e.
use of antibiotics when they are not needed, use of broad-spectrum antibiotics while awaiting
diagnostic results or use of an antibiotic when a different antibiotic would be more effective (Dryden
etal, 2011). Globally, most antibiotics are prescribed in the community setting (81%" in England in
2020 (UK Health Security Agency, 2020)) and are often given for viral or self-limiting respiratory tract
infections. It is a problem throughout the world. One study estimated levels of inappropriate
prescription in the US at 43%, and it is also an important issue in low- and middle-income countries
(LMICs) (Ray et al.,, 2019; Anderson, Cecchini and Mossialos, 2019).

Diagnostics can reduce inappropriate prescribing in the following ways (Wellcome Trust, 2016;
Antofianzas, Judrez-Castell6 and Rodriguez-lbeas, 2021; Barbut et al.,, 2014):

1. ldentifying the causative bacterial pathogen of an infection allows for more tailored
prescribing. For example, differentiating between viral and bacterial infection and reducing
prescribing of antibiotics for viral infections for which they are not efficacious. It also
enables the use of narrow-spectrum antibiotics (i.e., antibiotics that only target a specific
bacteria or family of bacteria).

2. ldentifying the susceptibility of the causative bacteria to specific antibiotics or families of
antibiotics to increase targeting of antibiotic prescribing.

3. Customising the duration of therapy by allowing de-escalation or cessation of antibiotics
based on the individual patient’s response to treatment (Spellberg, 2016; Heilmann et al.,
2021)

Figure 1 below provides a summary of the benefits of diagnostics in supporting better antibiotic
stewardship.

1 This includes prescribing across GP practices, dental surgeries and other community settings combined.
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INFORMATION GAINED FROM DIAGNOSTIC STEWARDSHIP BEHAVIOUR ENABLED

A reduction in inappropriate
prescribing of antibiotics for viral
infections for which they are not
efficacious.

Differentiating veen viral and

bacterial infection

Tailored prescribing and the use of
narrow spectrum antibiotics (i.e.
antibiotics that only target a specific
bacteria or family of bacteria).

Identifying causative pathogen

Increase targeting of antibiotic
prescribing

2 L

Enables cessation of antibictic
treatment in response to individual
patient response

FIGURE 1: OVERVIEW OF DIAGNOSTIC BENEFITS AND STEWARDSHIP BEHAVIOUR ENABLED

2.2 Types of diagnostics for AMR

There is a range of diagnostic technologies that reduce inappropriate antibiotic prescribing in
different ways. They broadly fall into technologies to detect the causative pathogen and technologies
to identify antibiotic susceptibility/resistance (van Belkum et al., 2019; Pliddemann et al., 2014).
Technologies can either be designed to be delivered at the point of care (PoC) or to be processed
away from the point of care (e.g., in a laboratory). PoC tests provide rapid results, often in less than
30 minutes, and are conducted outside of a laboratory, generally near the patient being tested (Lisby
and Schneider, 2021). Lab-based tests may require the sample to be sent to a laboratory, where
trained technicians process the sample, requiring a longer time to obtain results than with PoC
(Trenti, 2021). The lag time to result depends on the infrastructure available within the care facility,
for example, whether the hospital has in-house equipment for complex testing capability. Although
laboratory-based testing requires a longer time to a result, a high volume of samples can be tested
while maintaining high-quality results generating greater efficiency due to economies of scale.

Diagnostic technologies are generally in-vitro diagnostics (IVDs), whereby testing is conducted on
samples taken from the human body, such as blood or tissue (FDA, 2022). These include
antimicrobial susceptibility tests (AST), blood cultures, polymerase chain reaction (PCR)- based tests
and microbial genome sequencing (Vasala, Hytonen and Laitinen, 2020).

2.3 The current landscape for adoption of diagnostics

Diagnostics are financed, appraised, and reimbursed in very different ways across countries but also
across different care settings within the same health system. We summarised a generalised pathway
for diagnostic adoption in England, Japan, Germany, and the US in Appendix 1.

As different diagnostics have different attributes, for example, in terms of time to results, accuracy of

test results, and convenience to take the test, it is important to note that patients in different
countries do not have the same preferences for the attributes of diagnostic tests to manage AMR in
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primary care. Failure to account for such differences during test development could reduce test
uptake, result in continued overuse of antibiotics, and hamper marketisation (Mott et al., 2020).

Because of the high level of variability in the processes of adopting diagnostic technology into health
systems, the rest of this paper discusses barriers and solutions in general terms to commonly seen
processes across different countries. The barriers may be more or less relevant in different contexts
and countries. In addition, the novel incentive model proposed in Section 4 focussed on general
criteria rather than presenting a ready to implement process because the processes will have to be
tailored for the range of current approaches seen across different countries. Its aim, however,
resonates strongly with recent research showing that incentivising the use of AMR diagnostics as a
policy option is favoured by a wide range of stakeholders in six European countries but (to date) has
been lacking in prominence in the policy literature (Coburn, et al., 2021)
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3 The Barriers to Development and

Adoption of Diagnostics to Combat
AMR

In this section, we will deep dive into the barrier to the uptake of diagnostics to combat AMR.

3.1 Barriers at each stage of the development to adoption process

Innovation: Barriers related to the commercial incentives for companies to invest in
R&D for diagnostics for AMR

The cost to manufacturers of running clinical trials to collect high-quality data of efficacy and value is
high. Coupled with the perception that payers have a low willingness to pay for diagnostics, there are
limited returns to the manufacturer for investing in evidence development beyond technical efficacy.
In some cases, continual validation of the diagnostic is needed to ensure they remain effective
against emerging strains of pathogens, driving costs associated with evidence generation even
higher.

There is also difficulty associated with the identification of areas of unmet need and demand so that
specific use cases for diagnostics can be developed, for example, for high-performance diagnostics
(Morel et al., 2016; Van den Bruel and Hayward, 2018). For many diagnostic technologies, it is difficult
to protect innovation as laboratory developed tests have different regulatory requirements compared
to commercial diagnostics (Spitzenberger et al., 2022).

Value Assessment: Barriers related to how the value of diagnostics is assessed by
payers.

Value assessment for diagnostics is challenging because, as explained above, evidence on the full
value of a diagnostic to society is rarely collected in diagnostic development (Lingervelder et al,,
2021; van der Pol et al., 2021). When manufacturers are able to collect evidence on efficacy and cost-
effectiveness, it may take up to nine years on average to accumulate the necessary evidence
required by health technology assessment (HTA) agencies (Van den Bruel and Hayward, 2018).
Current regulatory approval is often based on technical success (i.e., sensitivity and specificity), so
there are limited incentives for companies to develop evidence showing the broader value of
diagnostics in many markets (van der Pol et al., 2021). Recent EU legislation aims to increase the
evidence requirement on in vitro diagnostics entering the EU market, so these barriers may change in
the coming years (European Parliament, 2017).

HTA/value assessment for diagnostics is conducted at a very decentralised level and can therefore
focus on cost savings rather than supporting innovation or value (Callea et al., 2017).
Decentralisation means HTA frameworks for diagnostics are not as mature or sophisticated as they
are for therapeutics (Garfield et al., 2016). HTA is also technically harder for diagnostics than for
therapeutics because there is more uncertainty about the impact of a diagnostic on clinical
outcomes because clinical pathways vary substantially across care settings, and it is hard to isolate
the impact of one diagnostic within the pathway. Finally, the broader value of increasing stewardship
and reducing resistance are not typically accounted for in HTA processes.
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Financing and Reimbursement: Barriers related to how resources for AMR are
allocated within the health system budget.

In many countries, only specialised or high-cost diagnostics are eligible to be reimbursed at a
national level, a category which does not generally include diagnostics for AMR. In many countries,
diagnostics are paid for through Diagnostic Related Groups (DRGs) for inpatient care (Fischer et al.,
2021). DRGs do not incentivise the use of a diagnostic over empirical prescribing because they add
extra costs. There are also large upfront costs associated with implementing many innovative tests,
such as equipment and training, which may not be sufficiently covered by the diagnostics budget,
making the diagnostic unaffordable (Morel et al., 2016).

Budget silos may also exist within provider organisations, meaning that the total diagnostics budget
is disaggregated across multiple budget holders, leading to conflicts of interest (John et al.,, 2022).
While there are some mechanisms for pooling procurement for lab tests, this is often not the case,
such as PoC tests. Furthermore, diagnostics may not be cost-saving within the budget cycle in which
they are procured, even though they may generate savings in the longer term or generate clinical
improvements without cost savings. Cost-plus reimbursement is often used for diagnostics as value-
based approaches (e.g. HTA) are not routinely applied in the context of diagnostics. For health
systems utilising tariffed pricing, like DRGs, the price is linked to the price of existing diagnostics
which disincentivises the innovation of high-value diagnostics (Morel et al., 2016).

Adoption: Barriers related to how diagnostics are introduced and used within
clinical practice.

Different healthcare departments or services across healthcare systems are assessed on meeting a
range of clinical and operational targets. Decision makers do not prioritise diagnostics over other
budget categories that are perceived to offer quicker wins in terms of either cost savings or care
improvement. There is also a lack of guidelines from professional societies and governments on best
practices on the use of diagnostics (CDC and AdvaMedDx, 2016) and a lack of strategy for
diagnostics within national AMR action plans. Budget holders, therefore, do not invest time and
resources into the procurement and training required to incorporate diagnostics into clinical use.

Budgets for diagnostics may be allocated across care settings meaning the clinician using the
diagnostic often does not experience the cost savings of using it (e.g., primary care and hospital
care) and, therefore, lacks the incentive or business case to implement the diagnostic (Morel et al.,
2016; Huddy et al., 2021). The cost of diagnostics relative to the treatments they ‘ration’ is high, and it
is often less costly for clinicians to see if an antibiotic works than to check with a diagnostic test.

As evidence of clinical impact and value is rarely collected in diagnostic development, clinicians do
not have good evidence to support the adoption of a diagnostic into their decision-making (van der
Pol et al., 2021). In addition, physicians can be concerned about the imperfect accuracy of tests for
making high-stakes decisions and whether relying on diagnostics undermines clinical judgement
(Huddy et al,, 2021). There is also concern that using diagnostics can cause delays in workflows
which is a significant disincentive to use diagnostics for capacity constrained health systems (Eley et
al., 2018).

-~

3.2 The problem facing adoption of diagnostics

The barriers at each stage of the procurement process presented can be summarised into three
challenges which limit the adoption of diagnostics that could help to combat AMR.
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Challenge 1: The poor incentives for high-value diagnostic innovation due to low
willingness to pay for innovation.

The low willingness to pay for diagnostics means that there are low incentives for high-value
innovation (i.e., diagnostics that are highly accurate, actionable and easy to implement).

Challenge 2: Low willingness to invest in diagnostics for AMR from local budget
holders

The cost associated with diagnostics, particularly in comparison to the relatively low cost of
antibiotics, reduces the willingness of decision-makers, including clinicians, to purchase diagnostics
for AMR (Huddy et al., 2021).

Challenge 3: Low evidence of value at point of adoption

There is poor evidence of the clinical value of a diagnostic at market launch, which compounds both
of the previous barriers: payers are often not willing to pay more for diagnostics than covering costs,
and decision-makers and clinicians are unwilling to adopt diagnostics.
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4 Novel Incentive Model to
Encourage Innovation and Adoption
of Diagnostics That Support AMR
Stewardship

4.1 Why a novel incentive model is needed

Many public health problems suffer from both a market failure on the supply-side and suboptimal
behaviour on the demand side. Examples include antibiotic resistance, the shortage of treatments for
diseases prevalent in low- and middle-income countries and poor equity in global access to Covid-19
vaccines. In the previous section, we summarised the three barriers which limit the innovation and
adoption of diagnostics which combat AMR:

1. The poor incentives for high-value diagnostic innovation due to the low willingness to pay
for innovation.

2. Low willingness to invest in diagnostics for AMR from local budget holders
3. Low evidence of value at the point of adoption.
Therefore, diagnostics which help to combat AMR require a solution that:
» Incentivises innovation that addresses unmet need and
»=  Changes in adoption behaviour for diagnostics within the health system.

Novel payment models, which differ from the traditional volume-based model of paying for health
technologies, can be designed to change both demand-side and supply-side behaviour. Different pull
incentive models have been used in healthcare. Often these are implemented principally to shape
incentives for innovation, but they can also be designed to shape demand-side behaviour.
Existing(non-price) incentive models for medical innovation (Mestre-Ferrandiz et al., 2022) can be
drawn from to design a solution for AMR diagnostics (Coburn et al., 2021).

Volume-delinked subscription or ‘Netflix’ models to incentivise innovation

Subscription, or ‘Netflix-style, models allow payers to pay a pre-agreed fee for a medical technology
in regular intervals over multiple budget cycles. Subscription models ensure budget and revenue
certainty for payers and developers, respectively. Developers are incentivised to invest, and payers
are encouraged to adopt high-value technologies (Boluarte and Schulze, 2022). Subscription
payments can be delinked from volumes used and are applied in situations where a volume-linked
model leads to either over- or under-consumption of the product.

Volume delinked subscription model to appropriately limit usage

The UK AMR pilot is using a subscription model with an annual value-based payment up to a cap of
£10 million a year for ten years. By paying for the antibiotics delinked from volumes, the health
system sets stewardship policies without an impact on revenues and therefore incentivises future
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investment in antibiotic R&D. In the AMR pilot, hospitals will continue to pay for antibiotics by volume
in their budgets to avoid overconsumption.

Volume delinked subscription to increase usage

A subscription model has also been used to increase the usage of hepatitis C treatments where
concerns about the budget impact of direct-acting antivirals were preventing the adoption of
eradication programmes. In Louisiana, USA and in Australia, subscription models were negotiated
between the manufacturer and payers with the aim of eradicating hepatitis C from the population
(Moon and Erickson, 2019; Sood et al., 2018; Trusheim, Cassidy and Bach, 2018). The model allowed
payers to recognise the broader value to the health system of an eradication policy while limiting the
uncertainty of budget impact (Moon and Erickson, 2019).

Advanced Market Commitments to incentivise innovation

Advanced Market Commitments (AMCs) have been proposed for products for low- and middle-
income countries where aggregated willingness to pay is high but upfront commitment to pay for
innovation is low. An AMC has been used to reward pneumococcal vaccine development and, more
recently, was adapted into an aggregated procurement model under COVAX to pay for Covid-19
vaccines (Kremer, Levin and Snyder, 2020; WHO, 2022). The model has also been adapted by making
the reward value-based to incentivise high-value innovation. The value-based adjustments have been
proposed in the context of tuberculosis therapies and Covid-19 vaccines (Chalkidou et al., 2020;
Towse et al,, 2021). A similar aggregated procurement model has recently been suggested for
diagnostics to combat AMR for low-and middle-income countries (Berman et al., 2022).

Market Entry Prizes to incentivise innovation

Prizes can be used as rewards for innovation in a system with weak commercial incentives. Prizes
are a form of pull incentive used where commercial incentives are weak. Patent buy-outs are a form
of prize fund where a fund buys the patent rights to a product. The product is then made available at
lower cost-linked prices (Banerjee, Hollis and Pogge, 2010). Prizes are already widely used in the
diagnostics space, including the NIH Antibiotic Resistance Diagnostics Challenge and the Longitude
Prize (NIH, 2020; Longitude Prize, 2022).

4.2 Requirements for a novel incentive model for diagnostics

A novel incentive model for diagnostics could help to reduce the supply-side and demand-side
barriers to the adoption of high-value diagnostics and harness their potential to reduce the burden of
AMR. In this section, we present design criteria that are needed for a novel incentive model to
increase the adoption of diagnostics for AMR drawn from the barriers presented in the previous
sections.

An incentive model for diagnostics should have the following criteria:
1. Procurement must be aggregated at a level above the individual provider such that
providers are cost-neutral to the use of a diagnostic (i.e. using the diagnostic will not

increase the cost of delivering care).

2. The procurement level must be value-based, informed by a value assessment based on
evidence of efficacy and value.

3. The payment contract must be negotiated over multiple budget cycles to generate a form
of exclusivity and revenue certainty for developers.

ohe.org 10



OFFICE OF HEALTH ECONOMICS

CONTRACT RESEARCH

Ol

4. Eligibility for the novel incentive model is limited, therefore, not all diagnostics that could
support AMR would automatically gain reimbursement through this mechanism.

5. Eligibility criteria for the mechanism should be based on health system priorities set by
payers informed by international priorities.

6. The incentive model must be accompanied by specific education and behaviour change
initiatives to support the uptake of diagnostics reimbursed within the scheme.

Table 1 shows how the criteria for the novel incentive model would address specific barriers to
adoption of diagnostics that support AMR stewardship.

TABLE 1: OVERVIEW OF HOW INCENTIVE MODEL CRITERIA ADDRESS BARRIERS TO ADOPTION

The poor incentives 1. The procurement level must be value-based, informed by a value
for high-value assessment based on evidence of efficacy and value.

diagnostic innovation
due to the low
willingness to pay for
innovation

3. The payment contract must be negotiated over a number of budget
cycles to generate a form of exclusivity and revenue certainty for
developers.

4. Eligibility for the novel incentive model is limited, therefore, not all
diagnostics that could support AMR would automatically gain
reimbursement through this mechanism.

5. Eligibility criteria for the mechanism should be based on health system
priorities set by payers informed by international priorities.

Low willingness to 1. Procurement must be aggregated at a level above the individual provider
invest in diagnostics  such that providers are cost-neutral to the use of a diagnostic (i.e., using the
for AMR from local diagnostic will not increase the cost of delivering care).

SUEEtinel 5. Eligibility criteria for the mechanism should be based on health system

priorities set by payers informed by international priorities.

6. The incentive model must be accompanied by specific education and
behaviour change initiatives to support uptake of diagnostics reimbursed
within the scheme.

Low evidence of 2. The procurement level must be value-based, informed by a value
value at the point of ~ assessment based on evidence of efficacy and value.

adoption 4. Eligibility for the novel incentive model is limited, therefore, not all

diagnostics that could support AMR would automatically gain
reimbursement through this mechanism.

4.3 The proposed incentive mechanism: how an aggregated,
value-based payment model would work

The aggregated, value-based model has three stages that are outlined below and in Figure 2:

1. Value demonstration
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2. Financing and reimbursement
3. Supporting behaviour change

FIGURE 2: SCHEMATIC OF NOVEL INCENTIVE MODEL FOR DIAGNOSTICS THAT HELP TO
COMBAT AMR

VALUE DEMONSTRATION FINANCING & REIMBURSEMENT
3. Contract :
2 - = A 4. Dx available
1. Eligibilit negotiated with ‘
E B | e ENE at no costto
screen national or rovider .
regional payer p Adoptpn Into
& clinical
‘ SUPPORTING BEHAVIOUR CHANGE practice
High value Dx for 2B q
AMR : r(\)a & | 5. Education and
vElE 222  guidelines onuse of Dx

assessment

Value demonstration step I: eligibility screening

The decision whether a diagnostic is eligible for the incentive model should be underpinned by this
assessment, with the expectation that some minimal threshold of sensitivity, specificity and usability
be reached to qualify. The eligibility screen could score diagnostics criteria similar to ones proposed
for the valuation of antibiotics where additional points are available for WHO priority pathogens,
intensive care setting indications, the populations that they target, level of novelty and cross-
resistance to existing therapies (Rex and Outterson, 2016). A checklist covering specific
considerations for the value assessment of diagnostics has also been proposed by Kip et al. (2018)
to cater for the unique constraints of diagnostics from a societal perspective.

There is the expectation that not all diagnostics relevant to AMR that enter the market would be
reimbursed via this incentive mechanism. The mechanism would be available only to products that
meet the pre-defined eligibility criteria, otherwise, the traditional payment mechanism would be used.
In this way, payers are able to tailor the pull incentive to reward only innovation that addresses urgent
unmet need.

Value demonstration: step 2: broader value assessment

Following a positive eligibility screen, an economic evaluation of the diagnostic would be conducted.
As explained in previous sections, diagnostics suffer from undervaluation by health systems because
they have additional value beyond the therapeutic value to the patient being diagnosed which are not
captured. Value assessment frameworks could be used to identify and quantify the population-level
value. Recent recommendations highlight the need for health technology assessment (HTA) to be
adapted for technologies targeting antibiotic resistance, including diagnostics, as current approaches
are not appropriate (Colson et al., 2021).

Costs and benefits will be modelled along the entire clinical treatment pathway and will also include
the broader value elements of diagnostics relating to their role in averting the rise in AMR and other
broader value elements such as health system capacity value (i.e., the value of a technology in
‘freeing up’ capacity within the health system) recently considered in the context of vaccines (Brassel
et al,, 2021; Karlsberg Schaffer et al., 2017). Time horizons for economic evaluation should be long
enough to accurately reflect the benefits of diagnostics and is likely to require modelling over
multiple years rather than the days or weeks usually modelled for diagnostics.

The so-called “STEDI"-framework, referring to Spectrum, Transmission, Enablement, Diversity, and
Insurance value, conceptualises the broader value of antimicrobials and could inform the value
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framework for a diagnostics assessment (Rothery et al,, 2018). STEDI has recently been
implemented within the value assessments carried out as part of the UK AMR Pilot for antimicrobial
treatments (NICE, 2022b; ¢). Previously, the Value of Diagnostic Information (VODI) framework also
suggests that value relating to patients (clinical benefit), health systems (economic efficiencies),
healthcare professionals (patient management) and healthcare providers (operational efficiencies)
should be considered to capture the full value of a diagnostic (Wurcel et al., 2019). As these
frameworks partially overlap (see Figure 3), the VODI and STEDI conceptual frameworks should be
used to design a value assessment methodology for the incentive scheme. Crucially both
frameworks recognise that there is a public health benefit to technologies to counter AMR and that
the value of diagnostics is felt by health systems and society more broadly rather than just the
patient.

The broader value assessment should be carried out by national HTA agencies or regional agencies
in countries where there are no relevant national bodies. Decision-making (for inclusion in the
scheme or the value assessment itself) should not be done at the provider level (i.e., a single
hospital).

The value assessment recommended relies on additional data collection by the manufacturers to
what is currently collected for regulatory approval. Methods and requirements for the evaluation of
diagnostics should be published by HTA agencies to support manufacturers who will have to invest
in additional data collection to demonstrate that their diagnostics meet the requirements of the
scheme. The relevant health outcome measure currently used in value assessment (e.g., Quality
Adjusted Life Year [QALY] or clinical benefit) for each country should be incorporated into the
evaluation to support the case to decision-makers that the diagnostic generates health gains to the
patient and the population.

FIGURE 3: VALUE OF DIAGNOSTIC INFORMATION SCHEMATIC INCLUDING STEDI POSITIONING.
ADAPTED FROM WURCEL ET AL. 2019

Clinical benefit
Patient empowerment

Patients
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» Turnaround time
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Financing and reimbursement

Following a positive assessment, the contract would be negotiated between the payer and the
manufacturer for multiple budget cycles, ideally covering a minimum of three years. The contract
period is important for manufacturers as it generates some exclusivity and revenue certainty needed
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for the incentive to be robust. In a context where laboratory developed tests (LDTs) often bypass
patent-based exclusivity, the exclusivity generated by the aggregated incentive model is an important
feature of the incentive for diagnostics to support AMR.

Manufacturers should be contracted directly by national payers reflecting the broader value that
diagnostics bring to society, informed by the value assessment outlined above. The total value
should be sufficiently large to incentivise research and innovation for future diagnostics. Determining
an affordable level of incentive for diagnostics will require an analysis of the diagnostics market
globally to determine an appropriate level of investment to stimulate innovation. A similar approach
was conducted for antibiotics and has become the basis of pull incentives for antibiotics like the UK
AMR pilot (Outterson, 2021).

The contract will specify an upper limit of volumes provided in the system based on a forecast of
best-case uptake. If adoption is lower than anticipated, manufacturers would still receive the full
contract amount. In this way, payers are incentivised to support uptake within the system to avoid a
scenario of overpayment relative to the value generated by the diagnostic within the system. If the
contract amount is allowed to vary, there is no certainty for manufacturers, and there is no incentive
for the health system to develop systems to improve adoption such that the aims of the incentive
model will not be met.

The national payer will have a contract directly with manufacturers at a set volume-price level for a
set time frame with a specified minimum value (i.e. volume) threshold. At the end of the time frame,
the contract will be renegotiated between the payer and the manufacturer. There will be no option for
the payer to cease payment during the fixed term to ensure that the incentive for innovation is robust
and generates a period of exclusivity.

The diagnostic should then be available nationally or regionally, depending on the structure of the
health system. Providers procure diagnostic tests and equipment directly from manufacturers of
diagnostics under the scheme at no cost for the duration of the contract. The scheme should be
funded through an ear-marked budget specifically for diagnostics to help combat AMR, which covers
both inpatient and outpatient care and hospital and non-hospital care settings.

Potential models for financing

The potential options for financing a novel incentive mechanism that relies on aggregation depend
on the structure of the health system and the way that decision-making for the health system is
spread across the system. Below we will present options for how the mechanism could be financed
that are suited to different levels of decision-making aggregation.

Linked to pull incentives for antibiotics

In countries where there are national pull incentives in place for antibiotics, the contracting
mechanism for diagnostics could be managed as part of that process. In the model of companion
diagnostics, diagnostics for antibiotics can support the adoption of high-value antibiotics through
pull incentive mechanisms in all the ways outlined in section 2.1 above.

Nationally aggregated contracting

In centralised health systems, like the UK and Japan, contracts for diagnostics to help combat AMR
that are eligible for the novel incentive mechanism would be funded through a national level budget
that would make products available at a national level. The contract would be estimated using
national estimates of volumes used.

Similar to some pull incentives for antibiotics, the contract for diagnostics eligible for the incentive
mechanism could be a subscription-based payment. Under the subscription model, the developer
and the national payer would agree upon an annual fee which would not vary depending on the
volumes of diagnostics used within the system. The subscription model could be managed either
nationally or regionally.
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Sub-nationally aggregated
The contract would be negotiated at a sub-national level either with a regional payer (e.g., China) or
an insurance company (e.g., US).

The greater the level of aggregation, the more benefit of the model will be to both developers and the
health system, given the burden of value-assessment required. However, if the assessment takes
place multiple times within the system, it will lead to inefficient and excessive additional resource
use.

Supporting behaviour change

Once the diagnostic has been approved within the scheme, to increase adoption, it should be added
to clinical guidelines, and specific education and training to increase adoption should be supported.
These initiatives should be funded through national AMR action plans and fit into existing national
clinical education processes and incentive structures where possible. Specific targets and incentives
for the uptake of diagnostics across both community and hospital-based care may also be
appropriate to drive uptake but will have to be managed at a national level. Health systems can also
monitor stewardship through diagnostics; for example, through the share of antibiotic prescriptions
supported by a diagnostic test to encourage a culture shift within clinical practice in both primary
care and hospital care settings.

Incentives for change

It is possible that, even if diagnostics are cost-free at the point of use by the health care provider, they
will still be underutilised for practical or cultural reasons. Pay for performance incentives could be
used to overcome these barriers as they have been shown to have an impact on provider behaviour
(Yuan et al,, 2017, Ellegard, Dietrichson and Anell, 2018). Pay for performance systems could be
applied strategically to areas where diagnostics are underutilised, and the impact of poor
stewardship is likely to be significant. Examples include empirical prescribing of antibiotics for
respiratory infections without prior C-reactive protein (CRP) testing to support the case that the
infection is bacterial rather than viral.

Pay for performance metrics for underutilised diagnostics under the model could be added to
existing systems to incentivise clinical practice targets. For example, the Quality Outcomes
Framework (QOF) for general practice in England and the Cancer Clinical Care Pathway model in the
US give a financial reward to providers who follow evidence-based care pathways (Feinberg et al.,
2012).

In hospital settings, adaptations to the HRG/DRG reimbursement system can be used (Aragon,
Chalkley and Kreif, 2022; Scheller-Kreinsen, Quentin and Busse, 2011). For example, diagnostics
within the mechanism could generate an add-on for the DRG/HRG or fee-for-service models
(Scheller-Kreinsen, Quentin and Busse, 2011). Given these pay-for-performance models are an
additional expense over and above the contract with the developer, they would only be beneficial in
instances where there is significant underutilisation of the test. The requirement for a value
assessment within the mechanism based on both clinical and population-level data is also designed
to support behaviour change, and therefore, the pay-for-performance mechanisms are not likely to be
extensively used.
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4.4 Limitations of the novel incentive model

While an aggregated, value-based incentive model for diagnostics, as described above, can
incentivise innovation of diagnostics for AMR and increase adoption, there are some limitations to
this model that need to be mitigated.

Firstly, the key assumption of this proposed financing system is that the payer is willing to fund a
bespoke incentive model. Currently, AMR action plans tend not to strongly feature diagnostics, and
therefore diagnostics are likely to be undervalued and underfunded within the AMR space. It is
imperative that key decision-makers recognise the role diagnostics can play in AMR prevention and
stewardship. Only after the value perception towards diagnostics changes from being a ‘nice to have’
to a ‘must have’ will such an incentive model be successful. The aim of this model is not to become a
tendering cycle based on cost, whereby prices are driven down. The model is designed to be value-
driven with a rate of return that is adequate to support innovation within the industry. In addition, the
long-term nature of the proposed contracting arrangement is designed to provide some revenue
certainty for developers.

Secondly, the evidence generated would need to meet certain quality standards for the value
assessment, which will require a significant amount of investment from manufacturers to run the
necessary clinical trials. Manufacturers would need to conduct post-marketing studies if certain
required evidence is not available at the point of evaluation. However, the investment from industry is
in the context of a greater return due to 1) higher contract value, 2) added exclusivity generated by
contracting with national bodies, and 3) increased adoption because of a better value proposition to
clinicians. Publication of assessment guidelines for diagnostics for AMR by assessment bodies is,
therefore, a key enabler to ensure companies are willing to engage in such a mechanism. This will
enable manufacturers to focus their evidence generation efforts on the evidence that is most useful
for assessment.

Finally, our research suggests that there is a risk that clinicians will still not use diagnostics even if
they are free due to the time and resources required to train staff and administer the test and the
perception that they do not generate significant value. Even if they are used, they may not be
sufficient to change physicians’ prescription behaviour regarding antibiotics (van der Velden et al,,
2022). The utilisation of clinical guidelines and increased emphasis on diagnostics within clinical
education may overcome this challenge. In countries such as the Netherlands, additional
stewardship initiatives like education and pay for performance on the use of diagnostics have
increased their use (Van Buul et al., 2020). Therefore, additional support will be needed on top of an
incentive model to encourage the adoption of high-value diagnostics and embed them in antibiotic
stewardship practice, particularly in countries where uptake is low (Hocking et al., 2021).
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5 Conclusion

Diagnostics have a vital role in the fight against AMR. They have the potential to reduce low-value
usage of antibiotics and increase the efficacy of antibiotics where they are needed. However, the
context for the development, procurement and adoption of diagnostics is complex and presents
multiple barriers to the realisation of the full value of diagnostics by the health system.

Currently, there are a host of challenges that prevent further research and development as well as the
uptake of diagnostics within clinical practice. The fundamental barrier is a lack of information on the
value of diagnostics available to those deciding to implement (i.e., purchase) and adopt (i.e., use)
them. For payers in charge of implementation, the evidence available at the time of launch to assess
whether a diagnostic offers value for money is usually poor. For clinicians in charge of adoption, it is
often not possible to observe the value of using a diagnostic in a particular clinical scenario. The lack
of willingness to implement and adopt diagnostics is compounded in the case of AMR, where the
true value is only realised at a system or population level and through reduced resistance over time.

The low willingness to pay for diagnostics, in part due to lack of value recognition, reduces incentives
for companies to invest in their development and clinical evaluation. Systems of value assessment
and procurement of diagnostics are not designed to evaluate their broader value, and developers are
not always rewarded for developing high-value diagnostics. And even high-quality evidence that
could be used to demonstrate the value to decision-makers does not guarantee higher
reimbursement levels, as systems are dominated by cost-based and reference-based
reimbursement. These factors generate a vicious cycle of low investment and low uptake in
diagnostics in general and particularly in diagnostics for AMR. Poor uptake of diagnostics limits
antibiotic stewardship.

Recent innovative value assessment, reimbursement, and financing models developed for antibiotics
can be a source of inspiration in the context of diagnostics. We argue that a novel incentive model for
diagnostics could be an appropriate solution for two reasons. Firstly, it would increase the uptake of
diagnostics because it reduces the price sensitivity of local decision-makers by centralizing the
investment decision at a national level. Secondly, it would also incentivise high-value innovation by
providing a value-based return on investment for successful innovators. A novel incentive model,
beyond the financial incentives, generated would also be a mechanism by which to improve
standards of processes to procure diagnostics. Having a contract value significantly higher than
current cost-based revenues, tied to a rigorous value assessment, will incentivise companies to
invest in R&D and evidence development which will also support uptake by clinicians.

The incentive model will have to be implemented differently according to the structure of the health
system, procurement processes and responsibilities of key stakeholders. However, the key features
should remain the same. The key features of the incentive model are:

1. Procurement must be aggregated at a level above the individual provider such that
providers are cost-neutral to the use of a diagnostic (i.e., using the diagnostic will not

increase the cost of delivering care);

2. The procurement level must be value-based, informed by a value assessment based on
evidence of efficacy and value;

3. The payment contract must be negotiated over multiple budget cycles to generate a form
of exclusivity and revenue certainty for developers;
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4.  Eligibility for the novel incentive model is limited, therefore, not all diagnostics that could
support AMR would automatically gain reimbursement through this mechanism;

5. Eligibility criteria for the mechanism should be based on health system priorities set by
payers informed by international priorities; and

6. The incentive model must be accompanied by specific education and behaviour change
initiatives to support the uptake of diagnostics reimbursed within the scheme.

The vital attention that the economics of antibiotics is receiving at the moment, with the NICE-NHS
England pilot in the UK and the PASTEUR Act in the US as examples, should be seen as a moment of
opportunity to redefine how health technologies with a large impact on global public health should be
evaluated and purchased. In addition, addressing the antibiotic resistance crisis is reliant on both
development of new antibiotics and the preservation of existing ones through more appropriate use.
Appropriate use of antibiotics, in turn, relies on diagnostics. Therefore, the effort to incentivise
antibiotic innovation will be wasted if incentives for diagnostics are overlooked. While a lot has been
said about the importance of diagnostics in addressing the AMR crisis, policymakers and payers
must go beyond strategy and act.
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Appendix

Landscape Analysis of current processes for adoption of
diagnostics

Health systems vary in the processes they use to appraise and reimburse novel diagnostics (Fischer
et al,, 2021). Differences arise due to variation in health system structure, clinical guidelines and value
assessment processes, as well as differences in procurement processes and payment models. In
addition, the uptake of diagnostics varies across care settings (e.g. hospital-based care and
community-based care) and across different kinds of diagnostics (e.g. PoC tests, laboratory tests
and technologies not relevant for AMR, such as devices like ultrasound scanning).

Below we present four case studies to illustrate the variation in value assessment, financing, and
reimbursement of diagnostics.

England
VALUE ASSESSMENT, FINANCING, AND REIMBURSEMENT FOR DIAGNOSTICS

Value assessment is conducted on a national level by National Institute for Health and Care
Excellence (NICE) and on a localised/regional level by local commissioners (i.e. Care Commissioning
Groups (CCGs)). The assessment is based on diagnostic test accuracy, clinical outcomes and cost-
effectiveness modelling along the care pathway for which the diagnostics are used. A positive NICE
evaluation does not trigger mandatory reimbursement by regional payers, but it will inform their own
value assessment or reimbursement decision-making.

Procurement of diagnostics is done at a geographically disaggregated level: either by CCGs or
individual hospitals/GP practices. Considerations are generally driven by budget constraints, with
diagnostics usually allocated a small percentage of the overall hospital/practice budget. Prices are
often negotiated through block tendering processes by individual hospitals and by CCG for primary
care practices.

Reimbursement for the use of the diagnostic is included within the tariff for diagnostic-related group
(DRG) basis for hospitals which classifies patients with similar clinical diagnoses. GP practices are
reimbursed through a risk-adjusted capitation fee for patients at the practice. For some diagnostics
in some disease areas, the Quality Outcomes Framework pays GPs for doing diagnostic tests,
although these are rarely in-vitro diagnostics (e.g., COPD or asthma).
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IMPLICATIONS FOR DIAGNOSTICS IN ENGLAND

England has a much more variable process for the adoption of diagnostics than for
therapeutics, with NICE decisions not triggering mandatory funding from NHS England. This
causes adoption of diagnostics to be taken at a local level leading to heterogeneity in coverage
across England which is often driven by budget concerns.

DIAGNOSTICS AS PART OF THE UK AMR ACTION PLAN

The UK's 2019-2024 Action Plan underpins its 20-year vision to effectively contain and control
AMR. The action plan contains 15 actions, one of which is the development and access to
diagnostics. The success of this action will be measured by the percentage of prescriptions
supported by use of a diagnostic test or decision supported tool by 2024.

The UK is committing to incentivise R&D for new diagnostics and supporting the rapid uptake
of diagnostics as well as supporting the rapid uptake of diagnostics. They aim to do this
through a range of activities, such as addressing R&D gaps, working with the NHS and industry
to tackle the barriers to adoption of new innovative diagnostics, as well as making
antimicrobials and diagnostics a priority area for the Accelerated Access Pathway (UK
Government, 2019).

Japan
VALUE ASSESSMENT, FINANCING, AND REIMBURSEMENT FOR DIAGNOSTICS

Value assessment is carried out at the national level by the Central Social Medical Council/Central
Committee. The assessment is based on ‘clinical benefit assessment’ with economic evaluation only
an option after two or three years and used for the purposes of establishing price discounts on
selected technologies. Approval by the Central Committee triggers a nationally recognised approval
and price and puts the diagnostic onto the national formulary list for both public and private insurers.
Prices are set by the Central Committee based on a mixture of international and internal reference
pricing and cost-based pricing.

Adoption of diagnostics is determined solely by the provider. All providers are reimbursed for using
the diagnostic based on a finite points system distributed across medical products across the
country. For hospitals, diagnostics are paid by diagnostic procedure combination (DPC), which is a
similar concept to DRGs. Primary care providers are paid on a fee-for-service basis, where there is a
30% co-payment from the patient, and the remaining 70% is reimbursed by the government.

IMPLICATIONS FOR DIAGNOSTICS IN JAPAN

Japan has a very closely controlled points-based remuneration system and a reliance on
reference pricing that limits the application of value-based pricing. Decisions to implement
diagnostics are taken at a provider level, meaning adoption into clinical practice is highly
variable.

DIAGNOSTICS AS PART OF THE JAPAN AMR ACTION PLAN

The most recent AMR Action Plan in Japan was the 2016-2020 National Action Plan on
AMR. The action plan consisted of five key goals including to promote research and
development to secure the means to prevent, diagnose and treat the antimicrobial resistant
infections. To this goal, Japan has implemented five key strategies, two of which have
associated policies which relate to the optimisation of existing methods of diagnosis and
the promotion of R&D in the development of novel diagnostics. There were no policies
focussed on greater usage of diagnostics in clinical practice (The Government of Japan,
2016).
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Germany
VALUE ASSESSMENT, FINANCING, AND REIMBURSEMENT FOR DIAGNOSTICS

Value assessment is done by the Evaluation Committee within the Gemeinsamer Bundesausschuss
(G-BA) using a ‘light’ clinical effectiveness analysis of the diagnostic (sensitivity and specificity) and
the reimbursement price. The upper price limit for a new diagnostic ranges between EUR 100 - 400.
Clinical efficacy drives the assessment, but economic elements are discussed. Private insurers also
operate in the German market and set their own price for medical technologies, and they are not
bound by the G-BA decision.

Positive assessment from G-BA translates into mandatory reimbursement for statutory health
insurance providers, but private insurers can make their own reimbursement decisions. The decision
to use a diagnostic is at the discretion of the provider but is generally informed by treatment
guidelines developed by professional societies. For the outpatient setting, providers are remunerated
for delivering the diagnostic by a specific outpatient code. The G-BA can either adjust an existing
outpatient code or generate a new code when a new diagnostic is approved. Manufacturers can
provide rebates to providers for delivering a certain diagnostic.

IMPLICATIONS FOR DIAGNOSTICS IN GERMANY
Germany has a long approval process and an explicit price cap for diagnostics that limit the ability
to implement value-based pricing.

DIAGNOSTICS AS PART OF THE GERMAN AMR ACTION PLAN

The DART 2020 is the most recent German AMR national action plan aimed at fighting antibiotic
resistance, covering the period of 2015-2020. The plan features six primary goals, one of which
focusses on ‘breaking chains of infection early and avoiding infections’. This goal has an
associated action to determine the problems and obstacles used in diagnostics, such as blood
culture diagnosis and the detection of Clostridium difficile and determining the possible solutions
to these challenges (The Federal Government, 2020).

USA
VALUE ASSESSMENT, FINANCING, AND REIMBURSEMENT FOR DIAGNOSTICS

Value assessment is done at the discretion of private insurance companies. The process is neither
defined nor nationally standardised, although individual value assessment approaches can be used
to inform other providers, such as the Molecular Diagnostic Services (MolDX) Program and Medicare.
Care guidelines are developed by professional associations. Medicare has a role in shaping the
market in the US as prices set by the Centers for Medicare and Medicaid Services (CMS) are used as
reference prices by private insurers. Medicare bases its coverage decisions on whether a product or
service is reasonable and necessary. For diagnostics, that is defined as: reasonable and necessary
for the diagnosis or treatment of illness or injury or to improve the functioning of a malformed body
member!. The assessment dictates whether the people under that insurance provider will have a
certain diagnostic covered by their insurer or whether they would have to pay out of pocket for its
use. Medicare decisions can happen at a local level by carrier advisory committees which decide on
local coverage determinations, or at a national level by the CMS secretary. Screening decisions are
only taken at the national level.

An insurer decides whether to cover the cost of a diagnostic in their coverage plans. If they decide

not to cover it, clinicians can still use the diagnostic, but the patient would have to pay out of pocket
for it. Reimbursement is traditionally based on internal reference pricing (also called cross-walking).

ohe.org 25



OFFICE OF HEALTH ECONOMICS

CONTRACT RESEARCH

Ol

Cost-based pricing is used when there are no similar technologies to reference by so-called gap
filling. There are a few recent examples of genetic tests (e.g., for cancer risk factors) that have
received much higher reimbursement rates than for in-vitro diagnostics through negotiations with
insurers. Hospitals are reimbursed by insurers through a DRG system. If a new diagnostic is
particularly expensive, there can be add-ons to the DRG.

IMPLICATIONS FOR DIAGNOSTICS IN THE US

The US uses a cost-based system for price-setting of diagnostics, but cases of predictive genetic
tests demonstrate that insurers may be willing to pay much higher prices for selected cost-saving
products where the downstream economic value had been well-established and in response to
relatively strong patient, clinical and societal pull.

DIAGNOSTICS AS PART OF THE USA AMR ACTION PLAN

The US 2020-2025 National Action Plan hinges upon five key goals, one of which is to advance
the development and use of rapid and innovative diagnostic tests for identification and
characterisation of resistant bacteria. They present a three-pronged approach to this goal. Firstly,
to develop and validate new diagnostics by supporting 10 new AMR related diagnostics projects
across the US. Secondly, to support research to determine the appropriate use of diagnostics by
inviting research applications and supporting research on the appropriate use of CARB-related
diagnostics. Thirdly, to stimulate the appropriate adoption and use of diagnostics by supporting
development of guidelines for use of new and existing diagnostics (U.S Government, 2020).
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