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TITLE — Harmonizing Standards and Incentives in Medical Device Regulation: Lessons
Learned from the Parallel Review Pathway

Background: The US Food and Drug and Administration (FDA) and Centers for Medicare and
Medicaid Services (CMS) both play key roles in evaluating new medical devices. In 2011, they
jointly launched the Parallel Review Pathway as a means for manufacturers of high-risk medical
devices to meet the review requirements of FDA and CMS simultaneously. Through this model,
CMS undertakes evaluation for a national coverage determination in conjunction with the
submission of clinical trial and other data to the FDA for its review, rather than the traditional
timing after FDA approval. The purpose of this article is to review the initial promise of the

parallel review pathway and consider explanations for its unmet expectations.

Methods: We review the underlying support for parallel review, characterize its outcomes to
date, and consider reasons why its utilization has not met expectations. We highlight examples of
supporting evidence used to We propose solutions for increasing participation in parallel review
as a means towards increasing regulatory efficiency alongside strengthening evidence of safety

and effectiveness among Medicare beneficiaries.

Results: Despite a strong theoretical grounding, only 3 devices have completed parallel review,
with a 4" under evaluation. Two devices received joint approval from CMS and FDA, while one
device was rejected by the FDA for lack of clinical evidence demonstrating efficacy when

compared to control.

Conclusions: This analysis reveals shortcomings of parallel FDA and CMS review for medical
devices and provides important lessons for understanding manufacturers’ incentives, risk
tolerance, and the remaining barriers for streamlining device review while preserving high

standards that protect public health.
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In 2011, the US Food and Drug and Administration (FDA) and Centers for Medicare and
Medicaid Services (CMS) launched the Parallel Review Pathway as a means for manufacturers
of high-risk medical devices to meet the review requirements of FDA and CMS simultaneously.
Through this model, CMS undertakes evaluation for a national coverage determination in
conjunction with the submission of clinical trial and other data to the FDA for its review, rather
than the traditional timing after FDA approval. Despite a strong theoretical grounding, only 3
devices have completed parallel review, with a 4" under evaluation.

Through this scholarly project, we sought to review the underlying support for the Parallel
Review pathway, characterize its outcomes to date, and consider reasons why its utilization has not
met expectations. We sought to propose solutions for increasing participation in parallel review as a
means towards increasing regulatory efficiency alongside strengthening evidence of safety and

effectiveness among Medicare beneficiaries.

This project originally arose out of a desire to better characterize the landscape of medical
device regulatory policy, tying together ethics, policy, and clinical outcomes, specifically as they
relate to cardiac and other medical devices. Pharmaceutical regulatory policy is relatively better
understood, but little effort has been put toward delineating strengths and challenges of the complex
medical device regulatory landscape. The first stage of this project involved researching the historical
landscape of medical device regulation within the United States and the various routes to market for
medical devices. Using several legal textbooks, as well as primary guidance documents from the
Food and Drug Administration and Centers for Medicare and Medicaid Services, I constructed a
comprehensive document covering medical device policies including the Pre-Market Approval, Pre-
Market Approval Supplement, Humanitarian Device Exemption, Product Development Protocol,
Reclassification, 510(k), De Novo Classification, Investigational Device Exemption, and Custom
Device Exemption. Additionally, the report characterized the Parallel Review Pathway, the Third
Party Review pathway, and the Breakthrough Device Program. We also addressed the funding for

such programs including the Prescription Drug User Fee Act and the Medical Device User Fee Act.

From that point, we honed in more specifically on the Parallel Review pathway,
identifying four devices that have undergone the pathway, analyzing their regulatory outcomes,
and reaching out to subject matter experts at the Food and Drug Administration for further
comment on the pathway. I constructed the original draft of the manuscript, with significant

content and subject matter guidance and contributions, as well as editing, by Dr. Kramer.
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In late 2017, the US Food and Drug
Administration (FDA) and Centers
for Medicare and Medicaid Services
(CMS) jointly approved Founda-
tion Medicine’s FoundationOne
CDx, a comprehensive diagnostic
and genomic profiling assay for solid
tumors that is intended to inform
the use of targeted oncology thera-
pies. The decision was only the sec-
ond affirmative determination to be
reached via the Parallel Review Path-
way, which was launched in 2011 as a
means for manufacturers of high-risk
medical devices to meet the review
requirements of FDA and CMS
simultaneously. Under this review
process, CMS assesses its national
coverage determination concurrently
with review of safety and effective-
ness data by the FDA. This pathway
was designed to build on the agencies’
overlapping mandates and “common
interest in improving the health of
patients through the availability of
safe, effective, and affordable medical
products,” while enhancing the speed
and transparency of decision-making
that leads to the sale of new medical
devices. But why, if some policymak-
ers and the medical device industry
suggest that the US market needs
more regulatory efficiency, has paral-
lel review been used so infrequently?
We sought to review the initial prom-
ise of the parallel review pathway and
consider explanations for its unmet
expectations.

Approval and Coverage of Medical
Devices in the US

In the US, new high-risk medical
devices must undergo formal FDA

review before introduction to the
market.2 Manufacturers of devices
such as coronary stents and implant-
able cardioverter-defibrillators,
intended for life-sustaining or life-
supporting purposes, most often
submit applications via the Premar-
ket Approval (PMA) process. While
specific requirements are tailored
to device type, the PMA pathway
involves developing preclinical and
clinical data that demonstrate “rea-
sonable assurance of safety and effec-
tiveness.” This standard involves
sufficient valid scientific evidence
to demonstrate that the probable
health benefits attributable to the
intended use of the device outweigh
any probable risks, and that such
benefits result in clinically meaning-
ful results.* The FDA has historically
considered “valid scientific evidence”
for the determination of effectiveness
to consist of well-controlled clinical
investigations, although many high-
risk devices are approved based on
single-arm trials without active com-
parators or other less rigorous data
sources, with evidentiary standards
tailored to the device and clinical
context.?

Once FDA approval is granted, a
device sponsor must submit an appli-
cation to CMS to determine whether
the product is “reasonable and nec-
essary, which are Medicare’s statu-
tory coverage criteria. Necessity has
been broadly interpreted to reflect
the strength and rigor of the clinical
evidence supporting a device, taking
into account factors including study
design and sample size.® By contrast,
the meaning of “reasonable” has not
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been clearly defined with regard to
medical devices. Some have postu-
lated that this refers to devices that
have sufficient evidence to support
clinically-relevant improved health
outcomes,’ achieved through assess-
ment of clinical data for study quality,
relevance to Medicare beneficiaries,
and magnitude of benefits and risks
(Table 1).8

Responsibility for making the rea-
sonable and necessary determination
for the vast majority of devices falls
to fiscal intermediaries that serve as
representatives of different Medi-
care districts within the US. These
contractors assess whether a device
meets the reasonable and necessary
criteria, resulting in a local coverage
determination. Local coverage deci-
sions may limit the coverage of items
or services to specific diagnoses, or
may preclude coverage entirely, with
each decision applicable within the
contractor’s local jurisdiction.?

Alternatively, manufacturers, cli-
nicians, or CMS itself may request
a national coverage determina-
tion (NCD), which grants, limits, or
excludes Medicare coverage nation-
wide, particularly when significant
uncertainty regarding the risks
and benefits of a new device exists
or when non-uniform local cover-
age determinations exist. NCDs are
issued on approximately 5-15 devices
or services annually, and are targeted
at those posing special concerns
related to cost, safety, or effectiveness
among Medicare beneficiaries. Until
2017, NCDs were published prior to
implementation and local coverage
decisions were not publicly available.
However, under the 21st Century
Cures Act, fiscal intermediaries were
also required to publish the full local
coverage decision, public comments
and responses, a summary of the
evidence considered, and the ratio-

Table |

Evidence Reviewed to Determine a Medical Device ‘“Reasonable and
Necessary” for National Coverage Determination as Delineated in

CMS Decision Memos

Device or Clinical Test

Evidence

Oncologic Indications of
FDG-PET3

Decision: Coverage for
use to guide subsequent
management of anti-
tumor treatment strategy
after completion of initial
anticancer therapy

* External technology assessment — two large
external summative reports (2010 Special
Report from the Blue Cross Blue Shield
Technology Evaluation Center on PET for post-
treatment surveillance of cancer & Report
from United Kingdom entitled “Overview of
the clinical effectiveness of positron emission
tomography imaging in selected cancers”)

Internal technology assessment — articles
submitted by requesters, cited in public
comment, and derived from literature search

of PubMed database restricted to high quality
studies (2 prospective controlled trials, | |
prospective cohort trials, 14 prospective case
series, | 7 retrospective case series, | case series
or case report)

Review of professional society position statements
and evidence-based guidelines

Transcatheter Aortic
Valve Replacement for
Symptomatic Aortic
Stenosis®®

Decision: Covered for the
treatment of symptomatic
aortic valve stenosis when
pre-operative evaluation
meets certain standards,
Coverage with Evidence
Determination for non-FDA
approved indications

External technology assessment — Belgian
Health Technology Assessment, Interventional
procedure overviews/guidance — NICE,
Health technology assessment from California
Technology Assessment Forum, and PARTNER
study

Internal technology assessment — Derived from
literature search of PubMed database restricted
to high quality studies (5 randomized controlled
trials, | study addressing quality of life, |
observational study of long-term outcomes, |
study of complications, 3 studies of frailty)

* Primary focus on whether pivotal PARTNER
randomized controlled trial was adequate to
draw conclusions about health outcomes
Review of ACCF/AATS/SCAIISTS Expert Consensus
Guidelines

FDG-PET: fluorodeoxyglucose positron emission tomography; FDA: Food and Drug Administration; NICE:
National Institute for Health and Care Excellence; PARTNER: Placement of Aortic Transcatheter Valves trial;
ACCF: American College of Cardiology Foundation; AATS: American Association for Thoracic Surgery; SCAI:

nale for the determination, thereby
clarifying the data upon which these

determinations are decided.®

In practice, most applications for
NCDs are approved. Among NCDs
made by CMS from 1999-2007,
a favorable decision was reached
in more than 60% of the cases.!
Another potential outcome could be
issuance by CMS of “coverage with

The Society for Cardiovascular Angiography and Interventions; STS: Society of Thoracic Surgeons.

evidence development,” in which
reimbursement for the device is pro-
vided only in the context of the collec-
tion of additional clinical data, such
as through registries or clinical inves-
tigations.’? Approximately two dozen

NEXT STEPS IN HEALTH REFORM ® WINTER 2018
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devices or services are currently sub-
ject to coverage with evidence devel-
opment decisions stretching back to
2006.13

The existence of separate formal
review processes for high-risk medi-
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cal devices at FDA and CMS has
contributed to worries about the dis-
semination of new products and the
possibility of delays in timely delivery
of devices to market.”* The indepen-
dent CMS process may introduce
delays between FDA approval and
CMS reimbursement for the medi-
cal device’s utilization.’® An analy-
sis of the six NCDs issued by CMS
in 2013 found that the average time
from initiation of analysis to release
of the proposed decision was approx-
imately 6 months, with an additional
3 months from proposed to final
decisions, and another 4 from post-
ing of the final decision to publishing
of implementation instructions.!® For
example, the WATCHMAN device
for left atrial appendage exclusion
was FDA-approved in March of 2015,
but only received an NCD from CMS
in April of 2016. Though compa-
rable data are not available regard-
ing implementation of local coverage

determinations, their timeline is gen-
erally thought to be more expeditious
than that of national coverage.”

The Parallel Review Process and
its Underuse

In June of 2010, the FDA and CMS
signed a memorandum of under-
standing to work together “to pro-
mote initiatives related to the review
and use of FDA-regulated drugs, bio-
logics, medical devices, and foods”
with the express purpose to “promote
collaboration and enhance knowl-
edge and efficiency by providing
for the sharing of information and
expertise between the Federal part-
ners.”’® By 2011, the parallel review
pilot program was launched between
the FDA’s Center for Devices and
Radiological Health (CDRH) and
CMS. The program was designed not
to alter the review criteria for either
agency, but to shorten the review pro-
cess and promote transparency and

efficiency. In particular, earlier CMS
involvement was thought to encour-
age clinical trial design that would
promote data collection to serve the
evidentiary requirements of the FDA
and CMS, with a particular focus on
therapeutics likely to impact Medi-
care beneficiaries.

To meet appropriateness criteria
for consideration of participation
in the parallel review pathway, the
device manufacturer must (1) agree
to meet jointly with FDA and CMS
prior to initiating clinical investiga-
tion to incorporate feedback from
both parties regarding trial design
and analysis, (2) document that the
device requires an application for
premarket approval (or a petition
for de novo review, which classifies
a novel device that would otherwise
be high-risk to a lower risk tier), and
(3) demonstrate that the device is not
statutorily excluded from Medicare’s

Table 2
Medical Devices Evaluated via the Parallel Review Pathway
Date
of Joint
Manufacturer, Device Approval Purpose Outcome
Exact Sciences, 08/11/2014 Qualitative detection of colorectal Data in application support reasonable
Cologuard neoplasia associated DNA markers and assurance of safety and effectiveness of
presence of occult hemoglobin in stool device when used in accordance with
indications for use
Medtronic, Symplicity Not Treatment of resistant hypertension Rejected by FDA. Phase lll blinded trial
Renal Denervation System Approved through renal-artery denervation did not show significant decrease in
systolic pressure 6 months after renal-
artery denervation as compared with
sham control
Foundation Medicine, 11/30/2017 Oncologic assay to detect genomic Data in application support reasonable
FoundationOne CDx alterations in 324 genes using DNA assurance of safety and effectiveness of
isolated from formalin-fixed tumor device when used in accordance with
tissue specimens using advanced indications for use
sequencing techniques
Boston Scientific, Decision Subcutaneous implantable cardioverter MADIT S-ICD trial currently being
EMBLEM MRI §-ICD Pending defibrillator without transvenous pacing conducted to assess survival benefit
System leads of ICD implantation in patients over
65 with history of prior heart attack,
diabetes, and moderately reduced
ejection fraction versus medical therapy

S-ICD: Subcutaneous Implantable Cardioverter Defibrillator; MADIT S-ICD: Multicenter Automatic Defibrillator Implantation Trial with Subcutaneous Implantable

Cardioverter Defibrillator
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hospital and general medical benefit
categories.!?

By 2016, the parallel review process
received 60 inquiries and 26 applica-
tions, with the program purporting
to possess the resources to undertake
review of 3-5 devices per year. How-
ever, since the program’s announce-
ment in 2011, only four manufactur-
ers have publicly announced their
participation in the dual-review pro-
cess, with two affirmative, one nega-
tive, and one pending determination
(Table 2). Reasons why not all 26
devices have been accepted by FDA
and CMS for parallel review include
existence of a prior NCD or ineligibil-
ity for an NCD determination. How-
ever, the details of applications and
reasons for denial are not publicly
available.

Several factors may explain why
parallel review has received limited
interest. First, the lack of utilization
of the parallel review process likely
reflects manufacturers’ unwilling-
ness to undertake the risk associated
with seeking an NCD.2° In practice,
most FDA-approved devices are
covered through local coverage deci-
sions. Thus, the benefits of expedited
progression through FDA and CMS
review may not be worth the risks
of a negative determination that
precludes or markedly limits reim-
bursement nationally for Medicare
patients.?! Similarly, increased scru-
tiny from CMS may lead to additional
post-market requirements (such as a
mandatory registry), which may not
be mandated by local administrative
contractors, adding another layer of
potential financial risk for sponsors.
That said, it is unlikely that the fear
of a restrictive NCD accounts entirely
for low participation in the paral-
lel pathway, as most devices that do
go through the NCD process end up
favorably reviewed.

Second, manufacturers often do
not design device trials that demon-
strate effectiveness in populations
specifically relevant to CMS, which
will necessarily include older patients
who are more likely to have multiple
comorbid conditions.??> For example,
a study of 82 studies published in
2015 supporting the approval of 42
high risk medical devices revealed

that only 9% of trials analyzed effec-
tiveness by age and that results by age
were reported on only 7% of device
labels.?? From a clinical and policy
perspective, increasing testing of new
products in such patients is an impor-
tant public health goal because many
of these patients will end up receiv-
ing approved high-risk devices.?*
Yet evaluating safety and effective-

ers early in the investigative process,
had made it clear that high-quality
evidence specific to older patients
would be necessary for coverage of
cardiac resynchronization therapy,
clinical trials might have been rede-
signed accordingly. Ideally, parallel
review would encourage exactly these
study refinements rather than a cal-
culated assumption that a new device

Despite the strong rationale for parallel review,
this pathway has not been used widely.
Strengthening the incentives for sponsors

to pursue parallel review may require new
policy approaches that either increase the
eligible device submissions, or shift the burden
of proof regarding clinical effectiveness in
Medicare beneficiaries more explicitly towards

manufacturers.

ness endpoints in this population
may complicate outcomes ascertain-
ment and increase safety concerns
about devices since such patients are
likely to be at greater risk for adverse
events.>

From a device manufacturer’s
standpoint, it is more advantageous
— and less expensive — to demon-
strate clinical improvements in a
healthier and more homogenous
younger population, and if neces-
sary argue afterward for extrapola-
tion to Medicare beneficiaries. For
example, Medicare currently covers
cardiac resynchronization therapy
for patients with systolic heart failure
and clinical characteristics aligned
with pivotal clinical trials, despite its
own technology assessment acknowl-
edging the lack of trials focused on
Medicare-eligible patients and older
(>75) patients in particular.26 But this
permissive approach may not serve
either patients’ or CMS’ interests well,
as it is not at all clear that cardiac
resynchronization therapy (particu-
larly when paired with defibrillator
back-up) actually improves outcomes
meaningfully for older patients.??
If CMS, working with manufactur-

NEXT STEPS IN HEALTH REFORM ® WINTER 2018
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or labeling will not be met with suffi-
cient skepticism to merit a restrictive
NCD.

Future Directions

Despite the strong rationale for par-
allel review, this pathway has not
been used widely. Strengthening the
incentives for sponsors to pursue par-
allel review may require new policy
approaches that either increase the
eligible device submissions, or shift
the burden of proof regarding clini-
cal effectiveness in Medicare ben-
eficiaries more explicitly towards
manufacturers.

Increasing eligibility for the pro-
gram may be simpler. While ini-
tially conceived to focus on high-
risk devices subject to PMA review,
parallel review could be expanded
to include selected medium-risk
devices. Most medium-risk devices
are evaluated through the 510k path-
way, through which devices are evalu-
ated based on whether they introduce
new safety and effectiveness con-
cerns compared to a predicate device
already on the market to which they
are compared.?® Notably, the 510k
pathway has been criticized for inad-
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equately evaluating new devices and
has even been recommended for
replacement by a National Academy
of Medicine panel, in part because
most 510k applications do not
include clinical data.?? At the same
time, discordance between FDA and
CMS decisions may be more com-
mon for 510k-cleared devices,*° sug-
gesting an opportunity for sponsors
to incorporate joint feedback from
FDA and CMS in application design.
Pairing requirements to include more
routine collection of clinical data
prior to marketing select medium-
risk devices with making these sub-
missions eligible for parallel review
might partially address criticism of
the 510k pathway while also increas-
ing program utilization. For example,
it has been suggested that medium-
risk device types such as molecu-
lar diagnostics may be particularly
well-suited to parallel review because
of comparatively slow clearance.?!
Newer technology subject to 510k
clearance, such as selected mobile
applications, might also be targeted
for inclusion in parallel review as a
means towards encouraging CMS to
provide payment for services — such
as review of arrhythmia recordings
sent directly from patients to their
providers — that currently are not
eligible for reimbursement.
Alternatively, CMS might motivate
program participation by adopting
a more aggressive stance regard-
ing requirements for data specific
to Medicare beneficiaries. These
patients have been shown to differ
substantially in terms of age, gender,
and comorbidities from study popu-
lations represented in cardiovascu-
lar device trials,?? while the impact
of therapeutics on patients with
multiple chronic conditions in par-
ticular remains an important public
health concern.?? As the rigor of the
local coverage decisions review has
been called into question,* it may
be worthwhile for CMS to lower its
threshold for considering NCDs for
high-risk devices, and to specifically
focus on the need for evidence gen-
eration among populations similar
to Medicare beneficiaries prior to
providing coverage. CMS could then
require device manufacturers to col-

1038

lect clinical data specifically pertain-
ing to Medicare beneficiaries prior to
issuing approval for reimbursement.
Such a strategy would require fund-
ing to allow CMS to afford greater
resources to conduct a larger number
of NCDs. This strategy would alter
the assumption that new high-risk
devices could earn reimbursement
through local coverage decisions
alone. If more sponsors anticipate
that their products will be subject
to NCDs, this would likely incentiv-
ize their simultaneous engagement
with FDA and CMS through paral-
lel review. Conversely, if sponsors
continue to assume that the risks of
attracting scrutiny through an NCD
remain small, they will have little to
gain from encouraging additional
oversight or proactively testing their
devices in older, sicker patients.

The infrequent use of parallel
review to date suggests that device
sponsors’ criticism of the successive
FDA and CMS review processes and
pleas for efficiency reflect a broader
desire for minimizing regulatory
risk. However, this program holds
the potential to buttress regulatory
standards of both agencies, requiring
increased data collection for older
patients not often included in clinical
trials, while making potentially life-
saving products available to the pub-
lic more quickly. While time spent
under review represents one element
of risk to device manufacturers, spon-
sors also weigh potential restrictions
on labeled indications and popula-
tions and post-market requirements
when evaluating paths to market.
These factors must be considered
when motivating participation in
parallel review, and may help the pro-
gram achieve its goal of bringing use-
ful medical devices to market, while
also generating high-quality evidence
specific to Medicare beneficiaries.

Note

Dr. Kramer is supported by the Greenwall
Faculty Scholars Program in Bioethics,
and is a consultant to the Circulatory Sys-
tems Advisory Panel of the Food and Drug
Administration.
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