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Background: The presence of coronary artery calcification is associated with a significant burden of coronary ar-
tery disease alongwith being a predictor of increased adverse ischemic events. TheDiamondback 360® Coronary
Orbital Atherectomy System (OAS) is a novel device designed to facilitate treatment of calcified lesions. This
study aimed to evaluate the cost-effectiveness of OAS compared to standard treatment.
Methods:A decision treemodel utilizing ORBIT II clinical trial andMedicare data from the health systemperspec-
tivewas constructed. Target populationwasU.S. patients age ≥ 65with coronary atherosclerosis due to a calcified
coronary lesion, both inpatients and outpatients, and combined over a time horizon of two years for costs and
lifetime for mortality. OAS was compared to standard treatment (use of balloon angioplasty to prepare stent-
placement site). Outcomes were costs of index event and target vessel revascularization in two years, life–
years gained, and incremental cost-effectiveness ratios (ICERs).
Results: On average, OAS was projected to cost $1702 less than standard treatment for inpatients, $2360 more
than standard treatment for outpatients, and $959more than standard treatment overall; the projectedmortality
reduction implies 0.41 life–years gained. Compared to standard treatment, OASwas dominant in an inpatient set-
ting, had an ICER of $5759 per QALY in the outpatient setting, and had an ICER of $2340 per QALY overall. These
ICERs are below the accepted threshold for highly cost-effective interventions of $50,000 per QALY.
Conclusions: Compared to standard treatment, OAS is likely to be cost-effective and was projected to be cost-
saving in an inpatient setting.
Summary: A decision tree from the health system perspective was used to evaluate the cost-effectiveness of Di-
amondback 360®Coronary Orbital Atherectomy System (OAS), a novel device designed to facilitate treatment of
calcified lesions. OAS was projected to cost $1702 less than standard treatment for inpatients, $2360 more than
standard treatment for outpatients, and $959 more than standard treatment overall; the projected mortality re-
duction implies 0.41 life–years gained. Compared to standard treatment, OAS was dominant in an inpatient set-
ting, had an ICER of $5759 per QALY in the outpatient setting, and overall had an ICER of $2340 per QALY.

© 2016 Published by Elsevier Inc.

1. Background

Coronary artery calcification (CAC) is awell-established risk factor for the
occurrenceof adverse ischemicevents, generatinganannual burdenof illness

approaching$1.3billionamongpatientsundergoingapercutaneouscoronary
intervention(PCI) [1]. InOctober2013, theU.S. FoodandDrugAdministration
(FDA) approved the Diamondback 360® Coronary Orbital Atherectomy Sys-
tem(OAS) technology for coronaryuse. The covered indication is “to facilitate
stent delivery in patients with coronary artery disease who are acceptable
candidates for percutaneous transluminal coronary angioplasty or stenting
due to de novo, severely calcified coronary artery lesions [2].”

A previous analysis which evaluated the potential cost-effectiveness
of OAS projected it to be cost-saving and life-saving compared to stan-
dard treatment [3]. That study was based on one-year outcomes in the
pivotal ORBIT II clinical trial as well as Medicare data. Recently, two-
year results of the ORBIT II trial were reported. In this study, we

Cardiovascular Revascularization Medicine xxx (2016) xxx–xxx

☆ Funding Sources: This work was funded by Cardiovascular Systems, Inc., 1225 Old
Hwy 8 NW, New Brighton, MN 55112.
☆☆ Disclosures: Louis Garrison, Christopher Young, Philippe Généreux, Janna Crittendon,
and Marita Mann received financial support from Cardiovascular Systems, Inc.
⁎ Corresponding author at: Pharmaceutical Outcomes Research & Policy Program, Uni-

versity of Washington School of Pharmacy, Box 357630, Seattle, WA 98195. Tel.: +1 206
221 5684; fax: +1 206 543 3835.

E-mail address: lgarrisn@uw.edu (L.P. Garrison).

http://dx.doi.org/10.1016/j.carrev.2016.12.005
1553-8389/© 2016 Published by Elsevier Inc.

Contents lists available at ScienceDirect

Cardiovascular Revascularization Medicine

Please cite this article as: Garrison LP, et al, Cost-effectiveness analysis of the orbital atherectomy system: Two-year follow-up, Cardiovasc Revasc
Med (2016), http://dx.doi.org/10.1016/j.carrev.2016.12.005

http://dx.doi.org/10.1016/j.carrev.2016.12.005
mailto:lgarrisn@uw.edu
http://dx.doi.org/10.1016/j.carrev.2016.12.005
http://www.sciencedirect.com/science/journal/15538389
http://dx.doi.org/10.1016/j.carrev.2016.12.005


evaluated the two-year potential cost-effectiveness of OAS with Medi-
care data and also compared to standard treatment for severely calcified
lesions, which is the use of balloon angioplasty to prepare the stent-
placement site, using additional data.

2. Methods

The target population for this analysis was patients in the U.S. age 65
or over who experienced an index event, defined here as a de novo PCI.
Those particular patients were diagnosed with coronary atherosclerosis
due to a calcified coronary lesion (ICD-9 code 414.4). Patients with a
CABG or PCI within six months prior to the index event were excluded.

We evaluated the costs and outcomes of OAS compared to standard
treatment. OAS included those who received the Diamondback 360®
Coronary OAS in the pivotal single-arm clinical study, the ORBIT II trial
[4–6], conducted at 49U.S. sites. Because the clinical trial did not include
a comparator population, standard treatment included Medicare bene-
ficiaries [7] in the target population with an index event between Octo-
ber 1, 2011 and December 31, 2013. Appreciating the current
substantial under-coding of coronary calcification, we opted to utilize
data obtained from “top coding hospitals” asmore reflective of the prev-
alence of true coronary calcification in the Medicare population. The 65
top coding hospitals were those that reported at least 10% of the pa-
tients diagnosed with coronary atherosclerosis as having coronary ath-
erosclerosis due to a calcified coronary lesion. Standard treatment
patients generally underwent balloon angioplastywithout atherectomy
to prepare the stent placement site, though a small percentage of cases
may have used a rotational atherectomy device, which is not coded in
the claims data [8].

The time horizon for this analysis was two years for costs and life-
time of the patient for health outcomes. A discount rate of 3% per year
was applied to health outcomes, which is the standard practice in
cost-effectiveness analyseswith a lifetime patient horizon in theU.S. [9].

2.1. Health outcomes

The health outcome of each intervention was all-cause mortality
within two years of the index event. Disease-specific mortality data
are unavailable in the Medicare Statistical Analytical Files claims data;

therefore, all-cause mortality was compared using the ORBIT II and
Medicare data. Probability of surviving the two years following index
event was applied to the expected remaining life–years for the target
population to calculate life–years gained.

2.2. Costs

Costs included (1) cost of the index event, and (2) cost of any subse-
quent target vessel revascularization (TVR) within two years of the
index event. Costs of index event were derived from ORBIT II for inpa-
tients and outpatients receiving OAS, and from Medicare data for inpa-
tients and outpatients receiving standard treatment. Index event costs
included only costs related to the PCI. For subsequent costs, only costs
of TVR were included. TVR rate for OAS patients was obtained from
Kaplan–Meier based estimates from the ORBIT II data. Medicare reports
total revascularization rate, but not TVR. In order to approximate TVR
rate in the standard treatment population, we applied the ratio of TVR
to total revascularization from the ADAPT-DES study [10,11] to the
total revascularization rate in the Medicare target population. Cost of a
revascularization event was obtained fromMedicare data.

The manufacturer's suggested list price of the OAS device in this
analysis was $3795 and did not vary in the analysis. It is a disposable,
one-time use device. Cost estimates associated with each intervention
were derived from the health system perspective.

2.3. Economic model

We constructed a simple decision tree to compare costs and health
outcomes of each intervention (Fig. 1). Patients were in either the OAS
or standard treatment arm, and then could have a TVR, death, or neither
within two years of the index event. We assumed that there was no dif-
ference in mortality between those with and without a TVR, and that
death or TVR occurred immediately following the index event. For
each arm (OAS and standard treatment) we calculated expected costs
and expected remaining life–years. We believe there may be important
differences in populations and costs for inpatients versus outpatients;
therefore, we chose to model these patients separately. The model cal-
culated results for inpatients only, outpatients only, and all patients
combined. We then computed an incremental cost-effectiveness ratio

Fig. 1. Simple decision tree representing costs and outcomes of OAS compared to standard treatment.
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