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The rise in antibacterial resistant infections is a major public health threat due, in part, to the overuse
and misuse of antibacterial drugs. The availability and adoption of rapid diagnostics could improve the
use of antibacterial drugs and help to slow the emergence of drug resistance. The definition of ‘rapid’
can vary by setting: in outpatient care, a rapid diagnostic could be one that could produce results at the
point of care in under twenty minutes; for inpatient care, it may be a diagnostic that provides results in
hours rather than days. There are a number of factors that hinder the market success of rapid
diagnostics for bacterial diseases, leading to low levels of investment and therefore development of
these products. The Duke-Robert J. Margolis, MD, Center for Health Policy is hosting this workshop to
explore the challenges associated with bringing a rapid diagnostic device for a bacterial disease to
market. The objective of the workshop discussion is to identify potential steps stakeholders throughout
the healthcare ecosystem could take to improve the economic viability of these products and support
the appropriate use of antibacterial drugs. Workshop participants will be asked to:

e Prioritize the pressing challenges facing developers of diagnostics for bacterial infections,

e |dentify potential mechanisms that could be implemented to provide incentives to develop

diagnostics for bacterial infections, and
e Characterize the types of evidence needed to demonstrate value of new diagnostic tools.

Funding for this workshop was made possible by the Food and Drug Administration through grant
5U13FD001597. The views expressed in written conference materials or publications and by speakers
and moderators do not necessarily reflect the official policies of the Department of Health and Human
Services nor does mention of trade names, commercial practices, or organizations imply endorsements
by the U.S. Government.

Introduction

Various groups have called for the development of rapid diagnostic tests to support the appropriate use
and stewardship of antimicrobial drugs.* Over- and misuse of antimicrobial drugs in clinical care is a key
factor contributing to the development of antimicrobial resistance (AMR). During clinical encounters,
the time needed for actionable results from diagnostic and sensitivity tests is often multiple days and
would require patients to either wait an extended period of time or come back into the office for the
results and appropriate treatment, if necessary. Because this would add a significant time and resource
burden on patients, their caregivers, and clinical staff, patients are often treated empirically with
broader spectrum antimicrobials, which may either be ineffective or unnecessarily expose a wider range
of bacteria to the antibiotic and increase the opportunity for further resistance development. As a result
of a lack of accurate rapid diagnostics, and patient demand for a prescription, evidence suggests that
there are high rates of unnecessary antibiotic use with at least one in three prescriptions for antibiotics
not medically necessary.? The lack of rapid diagnostics for bacterial infections also hinders the
development of new antibacterial drugs because some patients enrolled in the trial ultimately are found
not to have the disease caused by the types of bacteria that the investigational drug treats. Without a
rapid diagnostic, clinicians must often treat patients before the type of infection is determined, which



may increase the amount of pre-trial or concomitant antibacterial drug therapy that a patient receives,
clouding the ability of the trial to assess the effects of an investigational drug.

The availability of rapid diagnostic tests would improve patient care by ensuring that patients receive
the most effective treatment quickly and support public health by reducing the emergence of resistance;
increased development is needed to meet the needs of physicians treating patients in a broad range of
settings. While there are a number of barriers facing the development of these rapid tests, this
workshop will focus on challenges with coverage and reimbursement combined with technical and
regulatory uncertainties that may limit the potential return on investment for developers.

Technical Challenges of Rapid Diagnostics Development

Various types of diagnostic technology, their unique benefits, and current development and use
challenges are presented in a high-level summary in Table 1.

Table 1. Types of diagnostic tests for bacterial infections

type of bacteria
or presence of

the infecting pathogen,
either the type of bacteria

whether certain classes of
drug will be effective; can

Type Function Benefits Challenges

Culture Bacteria can be identified An accurate test, this With some exceptions, this

methods by morphology, growth method is often method can generally take
conditions, and other considered the gold several days to produce definitive
genotypic and phenotypic | standard results, and physicians will
characteristics prescribe antibiotics empirically

Tests that Often rapid, point-of-care Diagnostic results can be If the results are not immediate,

indicate if (POC) tests that provide a leveraged to reduce the a physician may prescribe

infection is “yes” or “no” answer unnecessary prescribing of | antibiotics, rather than running

caused by antibiotics the test, to save time

bacteria

Tests that Diagnostic provides Tests can provide valuable | Negative results do not

identify the specific information about | information about necessarily indicate that an

infection does not harbor
resistance genes, as not all

susceptibility to
adrug

to a certain drug

drug and dose for a
particular patient

resistance and/or the presence of lead to better resistance genes are known;
genes resistance genes management of infection presence or absence of
and quicker prescription of | resistance does not necessarily
most effective drug. predict susceptibility to a drug
Tests that Diagnostic that tests the Diagnostic provides Drug and device development
determine infection for susceptibility information about the best | usually occur independently, and

there can be a lag between
approval times

Designing diagnostic technologies to detect the cause and treatment options for bacterial infections can
be more difficult than for other diseases. Some of the challenges stem from the continuing evolution
and emergence of resistance factors; DNA-based methods are limited because measurement of known
sequences and older tests will not include new resistance factors. Results from many types of tests may
also not help clinicians determine if the bacteria is the infecting pathogen or if it is simply present but
not causing the infection. For example, people often carry S. aureus or methicillin-resistant S. aureus in
their nose without signs of infection.® Tests may also pick up materials from non-viable cells and result in
a false positive for a particular pathogen.




Another hurdle for developers is obtaining access to well-characterized clinical samples to test accuracy,
specificity, and sensitivity to validate their diagnostic tools. These types of samples are not always easily
accessible, especially if the diagnostic is meant to detect an uncommon resistance gene. The expense for
upkeep, patient consent, and degradation of samples over time can make maintaining a specimen bank
challenging.

Regulatory Requirements for Diagnostics

FDA regulates diagnostics for bacterial diseases through three different paths. Tests cleared through the
510(k) process are Class Il products (and occasionally Class | products) and can demonstrate that they
are “substantially equivalent” to an existing predicate test. Clinical trials data are rarely submitted for
these types of products, but they often require clinical data to demonstrate equivalence. New tests that
do not have a predicate technology but present a low or moderate risk to the patient may be eligible for
a de novo reclassification as Class Il products. Upon submission of a de novo application, diagnostic
sponsors will need to present evidence that characterizes the risks associated with the device, and
propose special controls for risk mitigation. For a de novo application, clinical trial data are not required
in all circumstances, but could be requested if other data are insufficient.?

Tests that cannot be considered substantially equivalent to an existing technology and will also be used
to make a critical medical decision (e.g., diagnosis, treatment, or medical management) are considered
Class Il products and would be required to submit premarket approval (PMA). Diagnostics going through
a PMA review typically submit clinical trial data.

Coverage and Reimbursement of Rapid Diagnostics

Many have suggested that inconsistency and lack of predictability in coverage and reimbursement of
diagnostics for bacterial diseases may hinder the development of new, innovative rapid diagnostic tools
for bacterial infections.® There are various levels of coverage and reimbursement decisions by both
private and public payers. Typically, for public payers, the first coverage decision is a National Coverage
Determination (NCD) issued by the Centers for Medicare and Medicaid Services (CMS). The NCD
specifies the conditions that would deem the use of a device to be necessary, and it sets use guidelines
for coverage provided by Medicare or Medicare contractors.® This evaluation process can take a
significant amount of time extending the developers time to market and potential short term financial
return.

FDA and CMS recently introduced a parallel approval program that creates a process for both agencies
to review the clinical data and evidence simultaneously.” A key feature of this process is that
manufacturers meet with both FDA and CMS before running the clinical trial in order to receive
feedback on the trial design. Upon receiving results from the clinical trial, FDA and CMS provide
concurrent, independent reviews. This pathway can potentially save time for manufacturers in two
ways. Simultaneous review by both agencies reduces the amount of time that a manufacturer must wait
before marketing their product. In some cases, the more critical factor is the opportunity for
manufacturers to work with CMS prior to implementation of the clinical trials to design to ensure that
their studies will be suitable to support a coverage decisions. To date, only one diagnostic has been
approved through this process.?

For diagnostic tests, CMS often does not make a NCD. However, the regional Medicare administrative
contractors (MACs) may set a Local Coverage Determinations (LCDs).° While private payers often make
coverage decisions based on the NCD or LCD, this is not always the case. Many private payers conduct
individual health technology assessments with recommended coverage based on evidence of
effectiveness (as demonstrated by clinical trials), improvement over existing treatments, clinical and



economic outcomes, and the composition of their covered population.!® There are several coverage
decision frameworks available to private payers to help with coverage evaluation, including from the
Agency for Healthcare Research and Quality, which oversees private and public evidence-based practice
centers.!!

In practice, LCDs and independent private payer coverage decisions result in national and regional
variability in the level of reimbursement that can negatively affect the clinical uptake and utilization of
new diagnostics.? Inconsistent and uncertain coverage and utilization is a disincentive for innovative
development. While the coverage and reimbursement process is similar for all devices, diagnostic
developers have indicated that there is greater variability for bacterial diagnostic tools. Developers have
noted that more transparency and consistency in payers’ evidentiary requirements and policies would
create more predictability in the market, and would therefore support new development in this field.

The current process of assigning administrative and claims codes has also raised concerns about the
viability of developing rapid diagnostics tools for bacterial infections. Diagnostic developers have noted
that the pricing assigned through coding does not reward innovation in diagnostic products.’* The
reimbursement decisions made by CMS are linked to the Current Procedural Technology (CPT) codes
created by the American Medical Association (AMA). Medicare assigns a reimbursement amount to a
technology once it has received a CPT code. If a newly coded product is similar to one that is currently
on the market, it is assigned the same code in a process called “cross-walking”. If the new product is not
similar to one that is currently available, it is assigned a new code as a “gap-filling” technology.

New cross-walked diagnostics generally receive the same reimbursement as the current product even if
they demonstrate significant improvement to the previous technology. Gap-filling diagnostics may allow
for higher reimbursement rates, but the assigned reimbursement is not predictable. Developers have
cited the unpredictable reimbursement as a key factor discouraging investment in highly innovative
products.

There is currently no mechanism in the diagnostic reimbursement decision-making process that factor in
the potential downstream benefits to the public health of antimicrobial stewardship to delayed
resistance or reductions in transmission. Finding ways to meaningfully measure outcomes related to
diagnostics tools that support stewardship could inform a more efficient method for reimbursing
clinically significant diagnostics.

Clinical Uptake and Use of Rapid Diagnostics for Bacterial Infections

Even if a diagnostic tool is FDA-cleared and has received payer coverage, it may face challenges in
adoption by physicians and provider institutions. For example, new rapid diagnostic tools could improve
with the implementation of antimicrobial stewardship programs (ASPs), which are designed to improve
patient care and safety through surveillance and judicious use of antimicrobials. However, the use of
rapid diagnostics are not explicitly included in the guidelines for these plans and there are not additional
reimbursement mechanisms. Education about diagnostic choices and training on use of various
diagnostics will still be critical for wide spread adaptation. While both CDC and CMS have recommended
the implementation of stewardship programs in hospitals, there are no consistent economic incentives
for clinicians and healthcare systems to adopt rapid diagnostics.'

Physicians’ familiarity and concerns about the validity also play a critical role in the uptake of new
diagnostic tools. Beyond the ease of use and readability of the results, concerns about the accuracy,
specificity, and sensitivity, as well as how often the test produces false negatives or false positives are
key concerns for clinicians. As illustrated in Table 3, several surveys of clinicians on their attitudes
towards point-of-care (POC) testing indicate that it is not clear what incentives there are for clinicians to
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use new diagnostic tools. While these surveys focused on POC tests, they point to same types of
concerns noted about rapid diagnostics. When asked about the qualities of POC diagnostics that would
make them attractive for use, clinicians preferred accurate and low cost tests where they felt confident
about the result. However, they are often concerned that using these diagnostics may have a negative
impact on their ability to provide care because of the length of time needed for testing and disruption of
workflow.

Table 3. Summary of clinician attitudes towards point of care diagnostics®

Perceived benefits Perceived barriers Clinician preferences
Diagnostic certainty Lack of accuracy High sensitivity (>90%)
Improved management of care Time to Results Low cost
Improved patient-clinician communication Impact on clinical staff High specificity
Expense/lack of cost-effectiveness Time

Recent Efforts to Facilitate Diagnostics Development

Several organizations have recognized the importance of diagnostics to delay antimicrobial resistance
and promote appropriate use of antimicrobials, and the U.S. government has taken several concrete
steps to enhance development of these tools. The National Institutes of Health (NIH) and the Biomedical
Advanced Research Development Authority (BARDA) are funding a prize competition for the
development of a POC test to detect antimicrobial resistance.® NIH also provides funding to the
Antibacterial Resistance Leadership Group (ARLG), which curates a virtual specimen repository, and FDA
and CDC have assembled a repository of resistance isolates. These institutions help to facilitate clinical
evaluation of diagnostics.

The Presidential Advisory Council on Combatting Antibiotic-Resistant Bacteria (PACCARB) made
diagnostics the focus of one of five working groups, which are tasked with providing advice, information,
and recommendations.!” The diagnostics working group made recommendations that would impact all
stages of diagnostic development, and importantly, they have emphasized the need for incentives and
new mechanisms to reimbursement the development and use of these products.®

Assessing Strategies to Improve the Market for Rapid Diagnostics for Bacterial Diseases

Workshop Sessions

There are several unique challenges to the development and adoption of diagnostics for bacterial
infections. This workshop is focused on the economic factors including improving the predictability of
the reimbursement process to increase development in this area. Each session will highlight key topics
through the panel discussion for the moderated discussion with all the workshop participants. Sessions
will be focused around the questions detailed below.

Session I: Defining the needs of users of diagnostic results

In order to achieve success on the market, diagnostics for bacterial infections must demonstrate the
advantages of their product by addressing the needs of their users. The desired characteristics of a test
and the evidence needed to demonstrate value vary based on the setting where a patient is treated,
which could include acute, inpatient, and outpatient settings as well as for clinical trials. This session will
focus on the needs of bacterial diagnostic users, with the goal of understanding the factors that
influence use and coverage decisions as well as identifying the types of diagnostics that are most
valuable within the clinical setting. Some of the key questions include:
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e What are the high-priority diagnostic tools physicians need when they encounter an infection or
suspected infection? How do these needs differ in acute care, inpatient care, outpatient, and clinical
trials settings?

e What factors shape the decision-making for uptake of diagnostics? How can developers design their
diagnostic tools to address the users’ needs?

e What measures or data would lead to faster uptake of diagnostics that distinguish viral/bacterial
infections? That aid in treatment selection?

e How are coverage decisions influenced by clinical practice?

e What are the potential direct (e.g., timeliness, reimbursement) and indirect (e.g., ease of use and
clarity of results) outcomes for the end users of the diagnostic tools that contribute to their value
assessment?

Session II: Overcoming the challenges associated with the clinical development of a rapid

diagnostic for bacterial diseases

Developers of diagnostics for bacterial infections face unique challenges during the clinical development

of their products, which can lead to delayed regulatory approval and market launch. These development

costs reduce the potential return on investment for a product, and without financial support or large

sales volumes at high prices, the number of companies pursuing innovative rapid diagnostics for

bacterial diseases is low. Session Il will focus on the challenges faced by developers of diagnostics for

bacterial infections during clinical development, aiming to identify approaches or incentives that can

help to overcome these barriers. To explore these issues, participants will be asked to discuss the

following questions:

e What clinical challenges are most difficult to overcome, and which result in the greatest expense?

e What types of incentives would better balance the cost/risk of diagnostic development?

e Are there new approaches that could reduce the financial burden of clinical trials or clinical
validation? If so, what are the barriers to implementation?

e What is the best way to encourage coordinated development of diagnostics and antimicrobials?

Session Ill: Balancing risk and uncertainty in the development and use of diagnostics

The FDA plays an important role in evaluating the safety and effectiveness of diagnostics for bacterial

diseases, and they have recently taken steps to provide guidance on development and reduce the time

between approval and coverage decisions. However, there remains uncertainty in weighing what

outcome measures (e.g. sensitivity and specificity) mean for the utility and risk profile of a diagnostic.

This session will focus on the best way to manage those uncertainties, and will aim to explore how

outcomes should be assessed and identify areas where further guidance is needed. Questions for this

session include:

e How is the regulatory pathway influenced by scientific challenges?

e  Which of these challenges might benefit from additional FDA guidance?

e What factors should be evaluated when determining the thresholds for effectiveness and risk? What
considerations contribute to this assessment?

Session IV: Addressing the post-market economic challenges to diagnostics development
Coverage, reimbursement, and uptake by providers contribute to the return on investment for a
diagnostic for bacterial diseases. However, the methods used to determine coverage and
reimbursement do not always reward innovation, significant improvements on existing technology, or
benefits to public health, which is a disincentive for development. At the same time, the cost of a



diagnostic affects utilization by providers. To explore novel approaches to these related issues, this
session aims to identify factors that impact return on investment and understand the which outcomes
could be best used to assess value.

Questions to address:

e What factors have the greatest impact on diagnostic reimbursement rates? Where are the gaps in
evidence?

e Can current payment methods be reformed to provide increased predictability and certainty to
diagnostic developers?

e How can reimbursement better reflect the innovation and value that microbial diagnostics bring to
the healthcare system?

e How can the value of delaying resistance/preventing infections be measured? Are there other
indirect outcomes that should factor into the value calculation?

Session V: Prioritizing actions to incentivize the development of rapid diagnostics for bacterial
infections

Building on the discussion from the previous sessions, the panel will be asked to identify priority
programmatic and policy solutions. Workshop participants will then be asked for their input on how best
to prioritize these activities to address the challenges to promoting diagnostic development, uptake, and
reimbursement. The goal of this session will be to put forward short-term, actionable items as well as
identify issues that require more in-depth analysis or long-term planning. Potential solutions may
include policy incentives, infrastructure development, or new payment approaches.
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