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INTRODUCTION

In 2001, the Centers for Medicare and Medicaid Services
(CMS) introduced the New Technology Add-on Payment
(NTAP) program to incentivize utilization of new inpatient
technologies in the Medicare population. Technologies are
eligible for NTAP if they (1) are new (within 2–3 years of
market introduction), (2) substantially improve the diagnosis
or treatment relative to currently available technologies, and
(3) are inadequately paid otherwise under the current
diagnosis-related group (DRG) reimbursement rates.1 Tech-
nologies are eligible for a duration of 1–2 years, until the DRG
reimbursement rate is recalculated.
Initially, the NTAP amount was set equal to the lesser of

50% of the new technology’s price or total amount of the case
above the existing DRG reimbursement rate.2 However, in
2019, CMS increased this to 65%. Furthermore, an alternative
path was created for technologies with a Breakthrough Device
designation from the US Food and Drug Administration
(FDA) to receive NTAP approval without demonstrating sub-
stantial clinical improvement.3

The aim of this study was to analyze the adoption and long-
term trends in use of technologies approved in the NTAP
program.

METHODS

From 2003 to 2019, there were 39 technologies approved for
NTAP. We used Healthcare Cost and Utilization Project
(HCUP) National Inpatient Sample data to estimate annual
counts of each international classification of diseases (ICD)
code assigned to these technologies for the Medicare popula-
tion. We then formally assessed time trends for 9 of the 39
technologies approved for NTAP in earlier years to allow for a
follow-up period of at least 4 years. We analyzed utilization
rates for the period before (post-FDA approval) and after the
start of the NTAP program using a mixed-effects Poisson

model. We also assessed utilization before, during, and after
the NTAP program. Finally, we used a linear mixed-effects
“first difference” model to control for technologies’ unob-
served differences and compared the change in utilization after
the NTAP start year to annual changes among remaining
years. We estimated variance by clustering for technology.

RESULTS

The trend in the number of approved technologies in the
NTAP program has increased in recent years, peaking in
2019 (Fig. 1). The largest categories of approved new tech-
nologies were vascular (28%), cardiac (15%), and neurologi-
cal (13%). For the 8 (InFuse and OP-1 Implant have been
combined because of product similarity) technologies with
long-term utilization data available, 4 technologies had utili-
zation peak during the NTAP period with subsequent decline,
2 technologies had utilization steadily increasing with time
since FDA approval, and the remaining 2 technologies had
utilization remaining low (Fig. 2).
After adjusting for years since FDA approval, there was an

increase of 134% in utilization from the period before to after
the start of NTAP periods (rate ratio [RR] = 2.34; 95% confi-
dence interval [CI], 1.25–4.40). Each 1-year increase since
FDA approval resulted in a 6% increase in utilization (RR =
1.06; 95% CI, 0.94–1.19). The time period before the NTAP
program had lower utilization (RR = 0.45; 95%CI, 0.24–0.83)
and the time period after NTAP had similar utilization (RR =
1.21; 95% CI, 0.97–1.52) compared with the NTAP time
period. The start year of the NTAP period was associated with
a significant increase in utilization of 2583 encounters (95%
CI, 50–5115) compared with annual changes across other
years.

DISCUSSION

Our analysis indicates that CMS’ NTAP program appears to
fulfill its objective significantly increasing adoption of new
technologies at current add-on payment rates. Furthermore, on
average, increases in usage were sustained following the
NTAP period, indicating that recalculated DRG-based reim-
bursements may be appropriate.
To our knowledge, the analysis of adoption and utilization

trends of technologies approved in the NTAP program has not
been previously published. Other strengths of this study
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include the large sample size in the HCUP database and robust
statistical modeling. Limitations of our study include the re-
stricted number of technologies with long-term utilization data
and the inability of making comparisons with similar technol-
ogies not eligible for NTAP.

Our findings may impact payer decisions about implemen-
tation and expansion of NTAP programs to improve adoption
of novel technologies. Further research is warranted to address
comparative effectiveness of varying reimbursement rates for
NTAPs, impact of DRG payment recalculations resulting in

Figure 1 NTAP approvals by technology type. The count of NTAP approvals color-coded by technology type from 2003 to 2019.

Figure 2 Adoption and trends in NTAP-approved technologies. The lifecycle of each NTAP-approved technology starts at the year of FDA
approval (year 2 for all technologies, besides InSync). Year 0 designates the start of the NTAP period. The NTAP period consists of years 0 and
1 (2-year duration) for all technologies, except for Restore and X Stop, which only were eligible for NTAP in year 0 (1-year duration). To
normalize scale across technologies, we use a different y-axis (the right axis) for InFuse/OP-1 Implant and InSync because they have a

magnitude higher utilization; other technologies are shown on the left y-axis. Please note that InFuse and OP-1 Implant have been combined for
analysis purposes because of product similarity.
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adequate reimbursement following NTAP periods, and cost-
effectiveness of NTAP programs.
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