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Abstract
Food and Drug Administration (FDA) and Centers for Medicare andMedicaid Services (CMS) rely on evidence from clinical trials when
approving a therapeutic for marketing and insurance coverage in the US, respectively. No study has compared the quality and
quantity of evidence examined by these agencies.
To characterize evidence used by FDA and CMS to support marketing approval and National Coverage Determinations (NCDs),

respectively, of novel therapeutics reviewed for CMS coverage from 2005 through 2016.
A cross-sectional study of clinical trials described in FDA approval documents and CMS NCD memoranda. We compared the

number of clinical trials used by each agency as well as the following characteristics among original clinical trials: study size,
randomization, double-blinding, and control arm.
Twelve medical products met our inclusion criteria. FDA approvals of these products were based on 22 pivotal trials. CMS NCDs

were based on 27 original clinical trials; 14 clinical trials were used by both agencies. Between FDA pivotal and CMS original clinical
trials, there was no significant difference in study size (P= .53), use of randomization (P= .75), double-blinding (P= .55), or control arm
(P= .54). There was no statistically significant difference in median age between participants in trials reviewed by CMS versus those
reviewed by FDA (62 vs 59 years, P= .26). The median time from FDA approval to publication of CMS NCD memorandum was 17
(interquartile range, 13–36) months.
FDA approvals and CMSNCDs are based on a similar number and quality of trials, although trial participants are not reflective of the

Medicare population, and the process of finalizing coverage determinations requires an additional 17 months.

Abbreviations: CMS=Centers for Medicare andMedicaid Services, FDA= Food and Drug Administration, MEDCAC=Medicare
Evidence Development and Coverage Advisory Committee, NCD = national coverage determination, PMA = premarket approval,
SSED = Summaries of Safety and Effectiveness Data.
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1. Introduction

Marketing approval for medical devices, drugs, and biologics in
the United States is granted by the Food and Drug Administration
(FDA). FDA’s final decision for high-risk devices, drugs, and
biologics is based on several factors that ensure the products are
“safe and effective” for their intended use, including the strength
of supporting evidence, the risks and benefits of other available
therapies, the need for post-market data collection, the likelihood
that effects seen in trials will apply to broader populations, and
the nature and severity of the condition the product is intended to
treat.[1] An exception is moderate-risk devices, which generally
receive clearance by demonstrating “substantial equivalence” to
a predicate device.[2]

After regulatory approval, a product requires third-party payer
coverage for clinical adoption; in the US, the largest is the Centers
for Medicare and Medicaid Services (CMS) and Medicare alone
covers 56.8 million Americans.[3] By statute, products covered by
CMS must be “reasonable and necessary for the diagnosis or
treatment of an illness or injury.’”[4] Whereas most coverage
decisions are made by regional contractors, controversial medical
products, or those predicted to have a large impact on the health
of Medicare beneficiaries are reviewed by CMS through the
National Coverage Determination (NCD) process.[5–7]

FDA relies primarily on pivotal clinical trials to determine
whether a product is “safe and effective.”[8,9] CMS also relies, in
part, on clinical trial data when determining coverage, stipulating
that randomization, blinding, contemporaneous controls, and
sufficient study size constitute a stronger evidence base.[7,10] In
addition, CMS may consider other sources of evidence and
information for NCDs, such as recommendations from the
Medicare Evidence Development and Coverage Advisory
Committee (MEDCAC), an advisory committee consisting of
members from patient groups, industry, and the scientific
community.[5,11] Despite differences in the process for FDA
approval and CMS NCDs, no study has formally evaluated the
type and quality of evidence reviewed by FDA and CMS to
support their decisions. Understanding this question is important
because making beneficial treatments available to patients
requires continuity between both approval and coverage
processes.
Therefore, we conducted a cross-sectional study to characterize

the evidence supporting FDA approval and CMS coverage for
drugs, biologics, and moderate- and high-risk medical devices
that received NCDs from 2005 through 2016. Results from this
study will provide information on the strength of evidence
required for FDA approval and national CMS coverage and on
the characteristics of participants evaluated in clinical trials, with
the goal of helping understand how data generation can be
aligned for future approval and coverage determinations.
2. Methods

2.1. Data sources: CMS NCDs

The Medicare Coverage Database (https://www.cms.gov/medi
care-coverage-database/) offers public access to local and NCD
memoranda and other documents germane to the Medicare
coverage determination process. NCDs are published memoran-
da that include the following information: the coverage decision
(covered, covered with evidence development, or not covered), a
concise background of the disease intended to be diagnosed or
treated, the history of Medicare coverage, a timeline of recent
activities, FDA status of themedical product, general principles of
2

Medicare’s evidence review, the evidence base evaluated by CMS
through both internal and external technology assessments,
reports of MEDCAC meetings, and professional society position
statements or guidelines that informed the final coverage
decision.
In December 2016 and January 2017 we downloaded all NCD

memoranda and external technology assessments referenced in
the memoranda.
2.2. Data sources: FDA approval documents

For moderate-risk devices, 510(k) summaries were downloaded
from the FDA website. In brief, 510(k) summaries provide
evidence of substantial equivalence to another legally US
marketed device.[2]

Links to FDA Summaries of Safety and Effectiveness Data
(SSEDs) for all high-risk medical devices were included in the
correspondingMedicare determinationmemoranda. The SSED is
a document whose goal is to provide “a reasoned, objective, and
balanced critique of the scientific evidence which served as the
basis of the decision to approve or deny the premarket approval
(PMA) [application].’”[12] Approval of a PMA application is
“based on a determination by FDA that the PMA contains
sufficient valid scientific evidence to assure that [a high-risk
device] is safe and effective for its intended use(s).”[12]

Approval documents for pharmaceuticals and biologics were
obtained through the Drugs@FDA on-line database and the FDA
site for approved products under Vaccines, Blood, and Biologics,
respectively, in December 2016 and January 2017.
2.3. Study sample

We included all NCD memoranda published from January 1,
2005, through December 31, 2016, that pertained to high-risk
medical devices, moderate-risk medical devices, pharmaceuticals,
or biologics, including both NCDs that resulted in coverage and
those that did not. We excluded NCDs for diagnostic technolo-
gies, non-medical services, or surgical procedures that did not
include discussion of a specific therapeutic product (Fig. 1).

2.4. Identification of original clinical trials reviewed by
CMS

Each NCD was reviewed by 1 investigator (ACR) who identified
original clinical trials used by CMS to support its NCD. Included
trial evidence was summarized within the memoranda under the
‘Internal Technology Assessment’ section, which summarizes
CMS’ evidence assessment. Original trials (e.g., excluding follow-
up studies, interim-analyses, and pooled studies) reviewed by
CMS were compared with pivotal trials used to support FDA
approval. Uncertainty about trial inclusion was resolved by
consensus between 2 investigators (ACR and JSR). We also
recorded those additional studies that were based either on the
original clinical trials reviewed by CMS or on FDA pivotal trials.
These studies were not included in the sample of original clinical
trials and included follow-up studies, pooled analyses, or interim
analyses.
2.5. Identification of FDA pivotal efficacy trials

One investigator (ACR) identified trials labeled “pivotal” or
“primary efficacy and safety” in FDA Medical Reviews for each
included pharmaceutical or biologic and in SSEDs for high-risk

https://www.cms.gov/medicare-coverage-database/
https://www.cms.gov/medicare-coverage-database/


342 NCDs Available on the Medicare 
National Coverage Database

242 NCDs Excluded on General 
Review of Memorandum  
• 128 effective prior to 2005 
• 79 considered Long-Standing 

(effective date not posted)
• 28 were revisions of original NCDs
• 7 were retired 

100 NCDs Available for Full 
Memorandum Review 

89 NCDs Excluded 
• 41 covered diagnostic 

technology
• 15 covered surgical procedures
• 13 covered medical procedures
• 15 for counseling services, 

behavioral services, therapy, 
rehabilitation, or judging patient 
suitability for a procedure 

• 4 list products for example*
• 1 focused on cost of clinical 

trials

11 NCDs Included in Final Study 
Sample
• 3 covering 3 drug products
• 1 covering 1 biologic product 
• 5 covering 6 class III medical devices
• 2 covering 2 class II medical devices

Figure 1. Selection of NCDs issued byMedicare from 2005 through 2016, coveringmedical devices, drugs, and biologics. ∗The products were listed in the context
of a therapeutic procedure, but were not the focus of the NCD. NCD=national coverage determination.
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devices. Of note, some pivotal trials in SSEDs were identified with
a preceding statement such as “data from these clinical studies
were the basis of the PMA approval decision.” Trials with
narrative summaries within 510(k) documents for moderate-risk
devices were classified as pivotal trials. Any uncertainty on
identification of a pivotal trial was resolved by consensus among
all study investigators.
2.6. Data extraction

For each NCD, the following data were extracted from the
decision memorandum: date of NCD initiation, date of NCD
posting by CMS, individual or agency requesting the NCD,
number and type of products specified for coverage, whether
MEDCAC was convened, whether an external technology
assessment was requested (either from the Agency for Healthcare
Research and Quality [AHRQ] or another external health
3

technology assessment body), whether the referenced external
technology assessment discussed cost-effectiveness, and the final
coverage decision (covered, covered with evidence development
[CED], or not covered). Links to NCD decision memoranda are
provided on the CMS website for each NCD. The FDA approval
date was determined from the NCD decision memoranda or from
primary FDA approval documents.
We collected the following data to characterize all original

trials evaluated by CMS and FDA: study size, use of
randomization, use of double-blinding, inclusion of a control
arm (placebo or active control), age of trial participants,
proportion of female trial participants, proportion of trials
incorporating clinical outcome(s) as a primary efficacy measure,
proportion of trials including a US study location, and proportion
of trials with multiple enrollment sites. Four of these variables
(study size, use of randomization, double-blinding, and inclusion
of a control arm) were considered primary trial characteristics

http://www.md-journal.com
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based on the Cochrane Study Quality Guide and prior studies
examining quality of evidence reviewed in CMS NCDs.[13–15]
2.7. Statistical analysis
2.7.1. Characterization of NCDs. Descriptive statistics were
used to evaluate mean CMS review time (from initiation of NCD
request to publication of decision memorandum); proportion of
NCDs initiated internally by CMS; proportion of memoranda
that referenced an advisory report fromMEDCAC; proportion of
memoranda that referenced an external technology assessment;
proportion of external technology assessments that included a
discussion of cost-effectiveness; median number of public
comments in each of the 2 public comment periods (an initial
30-day period after initiation of the NCD request, and a second
30-day period after publication of the proposed decision
memorandum); and proportion of NCDs referencing profession-
al society statements, clinical practice guidelines, FDA approval
documents, or expert opinion. We also determined the propor-
tion of CMS evaluations leading to a positive coverage decision,
including CED. All calculations were performed in Microsoft
Excel v. 15.31 by 1 investigator (ACR) with verification by JSR
and SSD.

2.7.2. Characterization of trials evaluated by the FDA and
CMS. For original clinical trials, we used descriptive statistics to
evaluate the aforementioned trial characteristics. The proportion
of secondary analyses (i.e., interim-studies, follow-up analyses,
pooled studies) reporting data on patients with an average age of
at least 65 years was also determined. We used the Fisher Exact
Test to compare the following characteristics among trials
reviewed by FDA and CMS: use of randomization; double-
blinding; inclusion of a control arm (active or placebo); inclusion
of a US study location; enrollment from multiple study sites; and
inclusion of a clinical outcome in primary efficacy analyses. The
Wilcoxon Signed-Rank Test for paired samples was used to
compare the total number of trials evaluated by each agency, the
age of participants across original trials, the proportion of female
trial participants, and the sample size across original clinical
trials. Of note, the proportion of female trial participants was
only evaluated for 10 of the 12 products because 2 products
pertained to the treatment of prostate cancer (PROVENGE and
Plenaxis). All testswere 2-tailed andused a type I error rate of 0.05.
Analyses were conducted using Excel v. 15.31 by 1 investigator
(ACR.), with subsequent verification by JSR and SSD.
Because this study made use of publicly-available documents

and materials and did not use human subject data, it was exempt
from review by the Yale Institutional Review Board.
3. Results

3.1. Characteristics of NCDs

From 2005 through 2016, 11 CMS NCDs covering 12 products
(1 NCD included coverage for 2 FDA approved products) met
our inclusion criteria. These included 3 pharmaceuticals, 1
biologic, 6 high-risk medical devices, and 2 moderate-risk
devices. CMS initiated 4 NCD requests, 3 were requested by
product manufacturers, 2 by medical societies, 1 by a Medicare
beneficiary, and 1 by a physician.
Median CMS review time was 263 (IQR, 248–272) days. Only

1 (9.1%) NCD included MEDCAC review. Five (45%) NCDs
reviewed an external technology assessment, 2 of which included
information on cost-effectiveness (Table 1). Eight (73%) NCDs
4

considered professional society statements, and 7 (64%)
referenced clinical practice guidelines. Nine (82%) NCDs
specifically stated that FDA approval documents were taken
into consideration during the coverage determination process. Six
NCDs (54%) referenced expert opinion.
The median number of public comments during the first period

for all NCDs was 43 (IQR 19-139), and for the second comment
period was 76 (IQR 38-164).
A total of 8 (73%) NCDs were positive coverage determi-

nations, with 3 (38%) of those requiring coverage with evidence
development. The remaining 3 NCDs were determinations by
CMS to not provide coverage. For more detailed information on
each NCD, please see Appendix A.
3.2. Number of trials evaluated by the FDA and CMS

CMS NCDs for the 12 medical products were based on 27
original clinical trials, and 11 secondary analyses of the original
clinical trials. FDA approval of these same 12 products was based
on review of 22 pivotal trials. Fourteen (52%) of the 27 original
clinical trials evaluated by CMS were the same pivotal trials
examined by the FDA (Table 1). Eight (4%) of the pivotal trials
evaluated by FDA were not included in CMS NCDs. Of these 8
trials, 4 were for a pharmaceutical (Natrecor), 3 for 1 high-risk
medical device (SCULPTRA), and 1 for a different high-risk
medical device (MitraClip). The NCD for Natrecor did include a
brief result summary from the FDA pivotal trials, along with
reference to a meta-analysis that included data from clinical trials
used to support FDA approval. The NCD for dermal injections of
facial lipodystrophy syndrome, which included SCULPTRA,
included results from a 24-month extension of 1 of the original
FDA pivotal trials. Of the remaining 2 trials supporting
SCULPTRA’s FDA approval, 1 was a randomized, controlled
trial conducted in the US and the other was a single-arm trial
conducted in the UK. Neither was specifically mentioned in the
CMS NCD. The NCD for transcatheter mitral valve repair
(MitraClip) includes a discussion of the FDA pivotal trial in CMS’
internal technology assessment.
There was no significant difference in the median number of

clinical trials evaluated by the FDA and CMS for all products
(FDA 1 [IQR, 1-2] versus CMS 2 [IQR, 1-2]; P= .59).
3.3. Characteristics of trials evaluated by the FDA and
CMS

Therewere no significant differences in the characteristics of trials
used to support FDA approval and CMS NCDs. Specifically, the
following characteristics in original and pivotal clinical trials
were similar in both groups: randomization (FDA: 15/22 [68%]
versus CMS: 20/27 [74%]; P= .75), use of either placebo or active
control (FDA 14/22 [64%] versus CMS: 20/27 [74%]; P= .54),
double-blinding (FDA: 6/22 [27%] versus CMS: 10/27 [37%];
P= .55), and median number of enrolled study participants
(FDA: 279 [IQR, 120–345] versus CMS: 291 [IQR, 174–328];
P= .53) (Table 2).
The number of CMS clinical trials including a US study

location was approximately equal to the number of FDA clinical
trials including a US study location (FDA: 18/19 [95%] versus
CMS: 22/27 [81%]; P= .63). Of note, study location was
unavailable for 3 FDA pivotal trials. There was no significant
difference in the number of multi-center clinical trials evaluated
by FDA andCMS (FDA: 17/22 [77%] versus CMS: 22/27 [81%];
P= .74). There was no significant difference in the use of a clinical
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Table 2

Comparison of trial design between the FDA and CMS.

Product Name

Randomized
original CMS
trials (%)

Randomized
FDA pivotal
trials (%) P value

Double-
blinded original
CMS trials (%)

Double-blinded
FDA pivotal
trials (%) P value

Original CMS
trials including a
control group (%)

FDA pivotal
trials including a
control group (%) P value

Study size of
original CMS
trials‡ (IQR†)

Study size of
FDA pivotal
trials‡ (IQR†) P value

PlenaxisTM (Abarelix) 2/3 (67%) 2/3 (67%) 0/3 0/3 2/3 (67%) 2/3 (67%) 255 (168–262) 255 (168–262)x

EMEND (Aprepitant) 7/7 (100%) 2/2 (100%) 7/7 (100%) 2/2 (100%) 7/7 (100%) 2/2 (100%) 354 (189–455) 551 (543–560)
PROVENGE (Sipuleucel-T) 2/2 (100%) 1/1 (100%) 2/2 (100%) 1/1 (100%) 2/2 (100%) 1/1 (100%) 319 (223–416) 512

∗

NATRECOR (Nesiritide) 2/3 (67%) 4/4 (100%) 1/3 (33%) 3/4 (75%) 2/3 (67%) 4/4 (100%) 210 (112–230) 216 (121–353)
INDEPENDENCETM iBOTTM

4000 Mobility System
0/1 0/1 0/1 0/1 0/1 0/1 29

∗
29

∗

CHARITÉTM Artificial Disc 1/1 (100%) 1/1 (100%) 0/1 0/1 1/1 (100%) 1/1 (100%) 304
∗

304
∗

WATCHMANTM LAA
Closure Technology

2/2 (100%) 2/2 (100%) 0/2 0/2 2/2 (100%) 2/2 (100%) 637 (556–719) 630 (546–715)

Edwards SAPIENTM

Transcatheter Heart Valve
2/2 (100%) 1/1 (100%) 0/2 0/1 2/2 (100%) 1/1 (100%) 528 (443–614) 358

∗

MitraClip 1/1 (100%) 0/1 0/1 0/1 1/1 (100%) 0/1 279
∗

127
∗

ReGen Menaflex
Collagen Scaffold

1/1 (100%) 1/1 (100%) 0/1 0/1 1/1 (100%) 1/1 (100%) 311
∗

311
∗

RADIESSE 0/2 0/1 0/2 0/1 0/2 0/1 65 (47–82) 100
∗

SCULPTRA 0/2 1/4 (25%) 0/2 0/4 0/2 0/4 57 (54–61) 74 (45–99)
Total for all Trials 20/27 (74%) 15/22 (68%) .75 10/27 (37%) 6/22 (27%) .55 20/27 (74%) 14/22 (64%) .54 291 (174–328) 279 (120–345) .53

CMS=Centers for Medicare and Medicaid Services, FDA= Food and Drug Administration.
∗
Based on one trial.

† Interquartile range.
‡ Sample size reported as median value averaged over all original clinical trials.
x CMS original trials are the same as FDA pivotal trials.

Roginiel et al. Medicine (2018) 97:40 Medicine
outcome measure as a primary efficacy endpoint (FDA: 18/22
[82%] versus CMS: 22/27 [81%]; P=1.00).
There was no significant difference in overall trial participant

age (FDA: 59 years [IQR, 45–73] versus CMS: 62 years [IQR,
48–72]; P= .26). Of the original clinical trials reviewed by CMS,
4 (15%) included a subgroup analysis for patients older than 65
years of age. Of the 11 secondary analyses reviewed by CMS
based on the original trials, 4 (36%) included subgroup data on
patients older than 65 years. There was no significant difference
in the proportion of female participants in FDA and CMS clinical
trials (FDA: 29% [IQR, 20–44] versus CMS: 32% [24–29]; P=
1.00).
3.4. Time from FDA approval to initiation and publication
of a CMS NCD

Themedian time from FDA approval to initiation of anNCDwas
9 (IQR, 4–29) months. The median time from FDA approval to
publication of a CMS NCD memorandum was 17 (IQR, 13–36)
months.
4. Discussion

We characterized clinical trials used to support FDA approval
and CMS NCDs for novel medical products (pharmaceuticals,
biologics, moderate and high-risk medical devices) that were
issued NCDs from 2005 through 2016, focusing on character-
istics reflective of high-quality evidence.[15] There were no
significant differences in use of randomization, double-blinding,
control arm, or study size between original clinical trials
evaluated by CMS and pivotal trials reviewed by FDA. Over
half of original clinical trials reviewed by CMS were the same
pivotal trials evaluated by FDA. This finding is of particular
interest given differences in mandates for FDA approval and
CMS coverage.
FDA’s goal is to ensure that pivotal trials demonstrate safety

and efficacy of the medical product, whereas CMS must ensure
that trials show that a product is reasonable and necessary for
diagnosis or treatment of an illness or injury in the Medicare
6

population. It is, therefore, reasonable to expect differences in
trial characteristics. For example, FDA might be more likely to
rely on a greater proportion of randomized, double-blind,
placebo-controlled trials. CMS would be expected to prioritize
trials that generalize to Medicare beneficiaries, including larger
proportions of female participants over 65 years of age and that
utilize active controls to determine if there is a benefit to covering
the newer therapeutic over available alternatives. However, our
results show that FDA and CMS not only rely on many of the
same trials but even when other clinical trials are considered in
Medicare’s review, there is no overall difference in the quality of
trials evaluated by each agency. Variation in the objectives of
evidence review by FDA andCMS does not reflect variation in the
trials—and their characteristics—evaluated of product approval/
coverage.
Participant demographics in trials reviewed by FDA and CMS

were also similar. Females constituted fewer than 50% of CMS
trial participants, which is not significantly different from the
median percent of female participants in FDA pivotal trials. This
is important because more than half (54%) of Medicare
beneficiaries are women.[17] In addition, neither CMS nor
FDA trials had a median participant age above 65 years.
However, CMS did include additional studies in its evaluation
that frequently incorporated sub-group analyses of the original
clinical trials for patients older than 65 years. CMS may use the
time from initiation to publication of an NCD to acquire these
additional data. This is unlikely to affect the time gap from FDA
approval to CMS NCD because the CMS has a standard time
period allotted for review of NCDs. However, knowing the data
specifications requested by CMS in advance might potentially
help reduce the time lag from FDA approval to NCD initiation.
While the data from our study does not provide enough power to
conduct such analyses, this may be a potential point of
consideration for regulators and manufacturers. This is the goal
of the Parallel Review program that was piloted starting in 2011
and officially established in 2016 for medical devices.[18]

Parallel review is an FDA–CMS collaboration designed to
reduce the time between FDA review and CMS evaluation and to
help manufacturers understand and address the data require-
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ments of both agencies. Through the program, manufacturers
can request initiation of a CMS NCD while the product is still
under FDA review.[16] For example, CMS initiated their coverage
review for the Edwards SAPIEN transcatheter heart valve more
than 1 month (9/28/11) before FDA approved the device (11/02/
11). Whereas the SAPIEN transcatheter heart valve was not
officially part of the parallel review program, this was 1 instance
in which the manufacturer engaged both FDA and CMS before
starting its pivotal clinical trial.[19] Early review obviated the
median 9-month delay from FDA approval to initiation of a CMS
NCD that we found. Therefore, parallel reviewmay substantially
decrease the delay in FDA approval to CMS coverage for medical
devices.
Though parallel review could eliminate the need for CMS to

acquire additional trial data in theMedicare population after FDA
approval, other factorsmust be consideredwhenmergingFDAand
CMS review processes. CMS, unlike FDA, holds 2 30-day public
comment periods for each NCD and its decision memorandum
includes a summary of, and response to, comments received. Public
comments are designed to enhance the “quality of agency decision
making” and can encompass contributions ranging from medical
society recommendations to patient narratives.[20]

Furthermore, CMS considers evidence-based guidelines and
the opinions of members of the medical or scientific community
(labeled “expert opinion” in NCD memoranda) and may
consider MEDCAC reports. Since many of these additional
reports and guidelines reflect direct patient and physician
experiences with the medical product once it is on the market,
it will be difficult to merge these processes through parallel
review. An additional barrier to the parallel review program may
involve the relationship between manufacturers and the national
CMS agency. Because of specific requirements for CPT coding,
manufacturers may receive lower reimbursement rates fromCMS
once an NCD is issued. In addition, anecdotally, it has been
suggested that manufacturers may have the potential to exert
more influence in the local coverage determination (LCD)
process, although this has not been systematically studied.
Limitations of our study include a small number of total

reviewed NCDs; only 10 to 15 are issued annually by CMS,[13]

whereas the majority of coverage decisions are made by regional
contractors, whose determinations are not made publicly
available. The recently enacted 21st Century Cures Act institutes
new requirements mandating greater transparency of these
regional coverage decisions, including public availability of
documents summarizing evidence that supported development
of a local coverage determination.[21]However, sinceNCDsare for
the most controversial technologies likely to have a significant
impact on the Medicare population and apply to all contractors,
they are among themost important to study. In the future, it would
be interesting to gather information from additional NCDs as they
accrue over the years and conduct additional subgroup analyses on
trial characteristics, such as time of follow-up and use of an active
or placebo comparison group. In addition, CMS and FDA
documents occasionally had missing data. For example, informa-
tion on study site was unavailable for 3 FDA pivotal trials.
In conclusion, FDA approval and CMS NCDs of novel

therapeutics often rely on the same clinical trial evidence and on
trials of similar quality. However, the process of finalizing
coverage determination requires an additional 17 months. FDA
and CMS should continue to work together to ensure timely
coverage decisions after FDA approval, perhaps by encouraging
manufacturers to include larger proportions of older and female
participants in their trials supporting FDA approval.
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