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Coverage Policy

CIGNA covers coronary artery intravascular ultrasound (IVUS) in symptomatic individuals as medically
necessary for ANY of the following indications:

e to determine the extent of atherosclerosis in an individual with characteristic anginal symptoms and a
positive functional study with no focal stenoses or mild coronary artery disease (CAD) on angiography

o for evaluation of coronary artery obstruction and/or to guide stent placement at a location difficult to
image by angiography in an individual with a suspected flow-limiting stenosis or when the angiographic
image does not explain the individual's degree of symptoms

o for preinterventional assessment of lesion characteristics and vessel dimensions as a means to select
an optimal treatment

o to assess the adequacy of deployment of coronary artery stents, including the extent of stent apposition
and determination of the minimum luminal diameter within the stent
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o to determine the mechanism of coronary artery stent restenosis (i.e., inadequate expansion vs.
neointimal proliferation) and/or to guide selection of appropriate therapy (i.e., plaque ablation vs. repeat
balloon expansion)

e to assess a suboptimal angiographic result following a percutaneous coronary artery interventions

e to establish the presence and distribution of coronary arterial calcium in individuals for whom adjunctive
rotational atherectomy is contemplated

o to determine plaque location and circumferential distribution for guidance of directional coronary artery
atherectomy

o for diagnosis and management of coronary artery disease following cardiac transplantation

e to confirm suspected mechanisms of blood flow restriction in individuals with known anomalous
coronary artery

CIGNA covers IVUS of a non-coronary vessel, other than carotid (e.g., renal, iliac, femoral,
femoropopliteal), as medically necessary for ANY of the following indications:

e assisting in choosing an appropriate treatment device
e guiding a percutaneous intervention
o for immediate post-procedure assessment

CIGNA covers IVUS for vena cava filter placement as medically necessary for EITHER of the following
indications:

e in critically ill individuals who are considered transportation risks
e suboptimal angiographic visualization

CIGNA covers IVUS in lieu of angiography when performed to minimize use of iodinated contrast
material in individuals with compromised renal function, congestive heart failure or known contrast
allergy.

CIGNA does not cover IVUS for ANY of the following indications because each is considered
experimental, investigational or unproven:

e carotid stent placement
e monitoring of anti-atherosclerotic therapies
e coronary artery disease (CAD) screening in asymptomatic individuals

CIGNA does not cover IVUS with radiofrequency signal analysis (e.g., integrated backscatter analysis,
autoregressive analysis, “virtual histology”) because it is considered experimental, investigational or
unproven.

General Background

Grayscale intravascular ultrasonography (IVUS) is an invasive, catheter-based imaging procedure that uses
sound waves to see inside the vessels within the body. IVUS provides a standard grayscale sonographic image
and is considered conventional IVUS. The most common location imaged by IVUS is the coronary arteries.

There are also novel subtypes of IVUS. Intravascular elastography/palpography measures the mechanical
properties of tissue using ultrasound. Ultrasound radiofrequency signal analysis using various mathematical
models is being studied for tissue characterization. Types of models/analysis include integrated backscatter
analysis, wavelet analysis, autoregressive analysis, and attenuation slope analysis. Through radiofrequency
signal analysis, colored maps are created, classifying and color-coding atherosclerotic plaque into tissue types.
The color-coding of plaque types via varying radiofrequency signal analyses may be referred to as “virtual
histology”.

Proposed Indications
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IVUS is most commonly performed in conjunction with conventional coronary angiography for evaluating vessel
pathology, atherosclerotic burden, and lesion severity; to determine the size and type of stent required at
implantation; for guiding percutaneous coronary interventions (PCIs) (e.g., balloon angioplasty, coronary stent
placement, atherectomy); and following PCls or transplantation. As compared with angiography, IVUS can
provide more detail of the vessel architecture, including the cross-sectional composition of the lumen and wall
and the presence and composition of plaque. The American College of Cardiology/ American Heart Association
(ACC/AHA) Guidelines for PCI state that “the limitations of coronary angiography for diagnostic and
interventional procedures can be reduced by the use of adjunctive technology such as intracoronary ultrasound
imaging, flow velocity, and pressure. Information obtained from the adjunctive modalities of intravascular
imaging and physiology can improve PCI methods and outcomes.” The ACC/AHA also notes that “IVUS is not
necessary for all stent procedures; however, the use of IVUS for evaluating results in high-risk procedures (i.e.,
those patients with multiple stents, impaired TIMI [i.e., flow grades based on results of the Thrombolysis In
Myocardial Infarction trial] grade flow or coronary flow reserve, and marginal angiographic appearance) seems
warranted” (Smith, et al., 2006). Studies comparing angiography-only guided PCl’s with IVUS-guidance in
addition to angiography use IVUS as the “gold” reference standard. Although studies report moderate sensitivity
of angiography, comparative studies generally focus on differences in short- and long-term clinical outcomes.

Additional proposed uses include: as an adjunct to peripheral vascular intervention; in certain situations when
vena cava filter placement is indicated; as an adjunct to carotid stent placement; to monitor anti-atherosclerotic
therapies; and as a screening tool for coronary artery disease (CAD) in asymptomatic populations. Coronary
IVUS is not recommended for CAD screening in asymptomatic individuals due to its invasiveness.

Complications

Although IVUS is an invasive imaging modality, reports of major clinical complications are rare despite
increasing clinical use. When performed by experienced operators, most major and acute procedural
complications associated with IVUS imaging (but not necessarily caused by it) occur during interventional cases.
The most frequently encountered complication is coronary spasm, which occurs in approximately 2—3% of
patients during interventional and diagnostic procedures and usually responds rapidly to the administration of
intracoronary nitroglycerin.

Alternative Technologies

Both external and invasive methods have been proposed to aid in visualizing vessel patency and plaque
burden. Noninvasive alternatives to IVUS may include magnetic resonance imaging (MRI), computed
tomography (CT), and Doppler ultrasound. Studies support IVUS as the “gold” reference standard when
planning, guiding and assessing percutaneous coronary interventions. In a systematic review of 14 studies (340
patients), Springer et al. (2009) reported multislice CT had moderate to good sensitivities and specificities for
the visualization of coronary plaques compared with IVUS as the reference standard. Due to limitations of
included studies, accuracy rates were not reported. Novel invasive imaging technologies include optical
coherence tomography (OCT), which measures the intensity of back-reflected light in a similar way to that by
which IVUS measures acoustic waves; intracoronary thermography; and spectroscopy (reflected light is
collected and launched into a spectrometer.)

U.S. Food and Drug Administration (FDA)
Both diagnostic ultrasonic transducers and intravascular diagnostic catheters are proved by the FDA as Class Il
devices. Examples include:
e iLab Ultrasound Imaging System (Boston Scientific Corporation, Fremont, CA, USA)
¢ Volcano s5/s5i Intravascular Imaging and Pressure System (Volcano Corporation, Rancho Cordova,
CA, USA)
e SoundStar 3D Ultrasound Catheter (Biosense Webster, Inc., Diamond Bar, CA, USA)
e Acunav Diagnostic Ultrasound Catheter (Siemens Medical Solutions, USA, Inc., Mountain View, CA,
USA)

Some diagnostic ultrasound catheter approved indications include ultrasound examination of intracardiac and
great vessel anatomy, coronary intravascular pathology, and evaluation of coronary vessels and peripheral
vasculature.
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The iLab™ Ultrasound Imaging System “is intended for ultrasound examinations of intravascular pathology.
Intravascular ultrasound is indicated in patients who are candidates for transluminal interventional procedures
such as angioplasty and atherectomy.”

The Volcano s5/s5i Series Intravascular Imaging and Pressure System is used for the qualitative and
quantitative evaluation of vascular morphology in the coronary arteries and vessels of the peripheral
vasculature. It is also indicated as an adjunct to conventional angiographic procedures to provide an image of
vessel lumen and wall structures. The Volcano Virtual Histology™ IVUS (VH-IVUS) analyzes radiofrequency
ultrasound signals and provides real-time maps by classifying atherosclerotic plaque into tissue types of fibrous,
fibro-fatty, dense calcium, and necrotic-core. VH IVUS is intended to be used in conjunction with imaging
catheters during diagnostic ultrasound imaging of the peripheral and coronary vasculature. The Volcano VH
IVUS System is intended to semi-automatically visualize boundary features and perform spectral analysis of
radiofrequency ultrasound signals of vascular features that the user may wish to examine more closely during
routine diagnostic ultrasound imaging examinations.

Literature Review

Coronary Indications: Numerous studies and textbooks support IVUS as a safe, accurate, and reproducible
method of detecting coronary vessel wall structure and disease and visualizing the dynamic changes before,
during and after PCI. IVUS can differentiate coronary vessel wall components and types of atherosclerotic
plaque which aids in determining what if any treatment is indicated. This is especially helpful when angiography
results are ambiguous. Studies demonstrate a positive impact to clinical outcomes because IVUS can be used
safely and accurately to defer PCI (Vaz, et al., 2006; Fassa, et al., 2005). IVUS is used for several purposes
during PCI including providing information on dynamic changes that occur within the vessel wall after PCI. IVUS
is useful for lesions difficult to assess using conventional angiography. IVUS is used to evaluate the
mechanisms responsible for ischemia in anomalous origination of a coronary artery from the opposite sinus and
other potentially significant coronary artery anomalies. Generally, randomized controlled trials demonstrate
statistically significant improvement in clinical outcomes (e.g., short-term, lumen diameter; long-term, major
adverse cardiac event rates) when IVUS is used to guide PCI compared with angiography only-guided PCI
(Russo, et al., 2009; Gil, et al., 2007; Gaster, et al., 2003; Oemrawsingh, et al., 2003; Fitzgerald, et al., 2000).

Non-Coronary/Non-Carotid Vessels: Similar to coronary use, IVUS may be used as an adjunct to angiography
to assist in determining the size and type of stent required at implantation, and for guiding percutaneous
transluminal angioplasty and stent placement. Evidence in the published, peer-reviewed scientific literature
indicates that compared with IVUS, conventional angiography underestimates lesion severity and restenosis,
and is less accurate in evaluating the deployment of stents in patients undergoing renal, iliac, femoral, and
femoropopliteal endovascular management. Additionally, studies indicated that the use of IVUS improves long-
term clinical outcomes when used during endovascular management (e.g., significantly improved duration of
patency when IVUS is used in conjunction with angiography for stent placement compared with angiography-
only) (Buckley, et al., 2002; Neglén, et al., 2002; Dangas, et al., 2001; Schwarzenberg, et al., 1998; Arko, et al.,
1998; Van Lankeren, et al., 1998; Gerritsen, et al., 1993).

Vena Cava Filter Placement: Imaging of the vena cava is performed to assess the size and patency of the
vessel, as well as to identify the proper site for filter placement and to rule out any anatomic abnormalities such
as a duplicated vena cava. This is most commonly done with standard intravenous contrast venography and
fluoroscopy in an operating or an angiography suite. Retrievable filters can be placed at the bedside using
intravascular ultrasound. Patients that may benefit from retrievable filters placed at the bedside include critical,
usually multiple-trauma patients who are considered transportation risks. Additionally, IVUS may aid in filter
placement when there is suboptimal angiographic visualization (Killingsworth, et al., 2010; Wellons, et al., 2004;
Ashley, et al., 2001).

Other: IVUS may be performed as an alternative to angiography when it is necessary to minimize the use of
iodinated contrast material from angiography in individuals with compromised renal function, congestive heart
failure or known contrast allergy.

Carotid Stenting: The incremental diagnostic value of using IVUS with carotid stenting procedures has not yet
been established in the published peer-reviewed literature. Impact on meaningful health outcomes is not
definitively known. Bandyk et al. (2009) retrospectively reported on the use of IVUS for assessment of adequate
stent deployment and balloon angioplasty in the treatment of internal carotid artery atherosclerotic occlusive
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disease. Bandyk et al. identified 220 consecutive carotid procedures performed with (n=110) or without (n=110)
IVUS. The two groups were comparable for carotid artery stenting indication, ICA stenosis severity, and
atherosclerotic risk factors. The authors reported that IVUS assessment identified more residual stent
abnormalities (n=12, 11%) versus performing stenting using angiogram assessment alone (n=2, 1.8 %). The
statistical significance of these results was not reported. Clark et al. (2004) prospectively evaluated the safety
and utility of IVUS in carotid stenting. In an observational case series, a total of 98 patients (107 arteries)
considered high-risk candidates for carotid endarterectomy underwent carotid artery stenting. Clark et al.
performed IVUS prior to predilatation in 87 of the 107 vessels. In the remaining 20 vessels (early in the center’s
carotid experience), the study was performed after predilatation because it was thought that the lesion was too
severe or calcified for the IVUS catheter to pass. IVUS measurements of the minimum lumen diameter (MLD) of
the distal internal carotid artery (ICA) reference segment were similar to QCA (p = 0.21). The ICA stent MLD
was significantly smaller by IVUS compared to QCA (p < 0.001). IVUS findings, after an optimal angiographic
result, necessitated additional treatment in 9% of procedures. Calcium was detected in significantly more
arteries with IVUS than angiography (61% vs. 46%; p<0.05). Long-term outcomes were not obtained. Additional
large, well-designed trials are needed in order to clearly demonstrate the impact that using IVUS in carotid
stenting may have on long-term stent patency and health outcomes.

Antiatherosclerotic Therapies: IVUS is widely-used as a research tool for evaluation of the efficacy of
antiatherosclerotic therapies. Many large-scale IVUS progression-regression trials evaluating the efficacy of
various possible antiatherosclerotic agents have and continue to be carried out. Although IVUS is providing
valuable information in clinical trials, the risk of complications from an invasive imaging procedure outweighs
any potential benefit gained from performing IVUS to monitor noninvasive therapy results.

Coronary Artery Disease (CAD) Screening In Asymptomatic Individuals: The risk of complications from an
invasive imaging procedure outweighs any potential benefit gained from performing IVUS to screen an
asymptomatic individual for CAD.

IVUS With Radiofrequency Signal Analysis (“Virtual Histology”): Reconstructed color-coded tissue maps
show a good correlation to corresponding histopathology (Nair, et al., 2002; Nasu, et al., 2006) but large, well-
designed clinical trials defining the diagnostic and clinical utility of various IVUS radiofrequency signal analysis
methodologies are lacking. Additional studies are needed comparing various IVUS radiofrequency signal
analysis methodologies with each other, with standard grayscale IVUS, and with other invasive and noninvasive
techniques. Other issues to be resolved regarding “virtual histology” IVUS include accuracy or usefulness in the
presence of thrombus, occlusions, bifurcation lesions, lesions with severe angulations, heavily calcified lesions,
and metal stents (Nasu, et al., 2008; Kim, et al., 2008; Hong, et al., 2007).

Professional Societies/Organizations

American College of Cardiology: The ACC/American Heart Association (AHA)Guidelines for Percutaneous
Coronary Intervention (Smith, et al., 2006) state that “the limitations of coronary angiography for diagnostic and
interventional procedures can be reduced by the use of adjunctive technology such as intracoronary ultrasound
imaging, flow velocity, and pressure. Information obtained from the adjunctive modalities of intravascular
imaging and physiology can improve PCl methods and outcomes.” The ACC/AHA also notes that “IVUS is not
necessary for all stent procedures; however, the use of IVUS for evaluating results in high-risk procedures (i.e.,
those patients with multiple stents, impaired TIMI [i.e., flow grades based on results of the Thrombolysis In
Myocardial Infarction trial] grade flow or coronary flow reserve, and marginal angiographic appearance) seems
warranted.”

ACC/AHA makes the following recommendations for the use of coronary IVUS:

e assessment of the adequacy of deployment of coronary stents, including the extent of stent apposition
and determination of the minimum luminal diameter within the stent (ACC/AHA Class* lla)

e determination of the mechanism of stent restenosis (inadequate expansion vs. neointimal proliferation)
and to enable selection of appropriate therapy (plaque ablation vs. repeat balloon expansion)
(ACC/AHA Class lla)

¢ evaluation of coronary obstruction at a location difficult to image by angiography in a patient with a
suspected flow-limiting stenosis (ACC/AHA Class lla)

e assessment of a suboptimal angiographic result following PCI (ACC/AHA Class lla)
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e diagnosis and management of coronary disease following cardiac transplantation (Class Ilb)
e establish presence and distribution of coronary calcium in patients for whom adjunctive rotational
atherectomy is contemplated (ACC/AHA Class lla)
e determination of plaque location and circumferential distribution for guidance of directional coronary
atherectomy (ACC/AHA Class lla)
o determine extent of atherosclerosis in patients with characteristic anginal symptoms and a positive
functional study with no focal stenoses or mild CAD on angiography (ACC/AHA Class IIb)
e preinterventional assessment of lesion characteristics and vessel dimensions as a means to select an
optimal revascularization device (ACC/AHA Class IIb)
e when angiographic diagnosis is clear and no interventional treatment is planned (ACC/AHA
Class Ill) (Smith, et al., 2006)
*See Appendix A for American College of Cardiology/American Heart Association (ACC/AHA) Definitions of
Classification.

The ACC/AHA 2007 Focused Update of the ACC/AHA/SCAI 2005 guideline update for percutaneous coronary
intervention: a report of the American College of Cardiology/American Heart Association Task Force on Practice
guidelines (King, et al., 2008) does not readdress recommendations for the use of coronary IVUS.

The ACC/Society for Cardiovascular Angiography and Interventions (SCAI) 2009 Appropriateness Criteria for
Coronary Revascularization (Patel, et al., 2009) rate various clinical scenarios as appropriate, uncertain or
inappropriate for warranting revascularization. This Appropriateness Criteria does address IVUS findings along
with other criteria (e.g., borderline severity (50-60%) stenoses, fractional flow reserve) when determining
appropriateness for revascularization in stable ischemic heart disease without prior CABG.

The ACC/AHA 2008 Guidelines for the Management of Adults with Congenital Heart Disease (Warnes, et al.,
2008) address IVUS. Some of the recommendations for “Congenital Coronary Anomalies of Ectopic Arterial
Origin” include:

e The evaluation of individuals who have survived unexplained aborted sudden cardiac death or with
unexplained life-threatening arrhythmia, coronary ischemic symptoms, or left ventricular dysfunction
should include assessment of coronary artery origins and course. Computed tomography or magnetic
resonance angiography is useful as the initial screening method (*Class |).

o Delineation of potential mechanisms of flow restriction via IVUS can be beneficial in patients with
documented anomalous coronary artery origin from the opposite sinus (Class lla).

*See Appendix A for American College of Cardiology/American Heart Association (ACC/AHA) Definitions of
Classification.

The ACC/AHA Guidelines for the Management of Patients with Peripheral Arterial Disease (Hirsch, et al., 2005)
is divided into Lower Extremity, Renal/Mesenteric, and Abdominal Aortic sections.

¢ Inthe Lower Extremity section, under contrast angiography subheading, it states “angiography is, at
present, the only universally accepted method for guiding percutaneous peripheral interventional
procedures. Adjunctive hemodynamic parameters, such as pressure gradient and duplex velocity
measurements, as well as use of supportive imaging modalities, such as intravascular ultrasound,
angioscopy, and optical coherence tomography, can be useful and occasionally have been used in lieu
of digital subtraction angiography to guide procedures.”

¢ Inthe Renal Artery Disease section, under the subheading catheter-based interventions are these
recommendations: 1. Renal stent placement is indicated for ostial atherosclerotic renal artery stenosis
lesions that meet the clinical criteria for intervention (Class |) 2. Balloon angioplasty with bailout stent
placement if necessary is recommended for fibromuscular dysplasia lesions (*Class I)

¢ In the Mesenteric Arterial Disease section, under the subheading of endovascular treatment is this
recommendation: Percutaneous interventions (including transcatheter lytic therapy, balloon angioplasty,
and stenting) are appropriate in selected patients with acute intestinal ischemia caused by arterial
obstructions. Patients so treated may still require laparotomy (Class lIb).
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*See Appendix A for American College of Cardiology/American Heart Association (ACC/AHA) Definitions of
Classification.

The American College of Cardiology (ACC) released a Clinical Expert Consensus Document on Standards for
Acquisition, Measurement and Reporting of Intravascular Ultrasound Studies to provide a framework for
standardization of nomenclature, methods of measurement, and reporting of IVUS results (Mintz, et al., 2001). It
does not address clinical indications or patient selection. It notes that there are several problems in lesion and
stenosis nomenclature because coronary disease often appears to be more extensive by IVUS than by
angiography. It states that in some cases, a vessel segment will contain diffuse atherosclerosis, but no focal
narrowings. In other cases, IVUS will reveal a number of discrete focal narrowings and a few more severe
stenoses. Appropriate definitions of “lesion” and “reference segment” nomenclature require different
methodology than commonly employed in angiography and are therefore clarified in the consensus document.

Summary

The clinical utility of intravascular ultrasound (IVUS) for certain coronary artery indications is supported in the
peer-reviewed literature and through other sources such as professional society guidelines. Additionally, IVUS
has become a useful and often necessary adjunct in many occlusive disease procedures (e.g., renal, iliac,
femoral, femoropopliteal); however, larger, well-designed trials are needed to validate if IVUS can improve
outcomes specific to carotid stenting. IVUS may be useful in certain clinical scenarios for vena cava filter
placement and as an alternative to angiography when it is necessary to minimize the use of iodinated contrast
material from angiography in individuals with compromised renal function, congestive heart failure or known
contrast allergy.

Due to the invasive nature of this technology, IVUS is not indicated for monitoring anti-atherosclerotic therapies
or for the screening of asymptomatic individuals for coronary artery disease (CAD). Comparative studies
identifying what if any additional clinical utility the various types of ultrasound radiofrequency signal analysis
(e.g., virtual histology) may provide over standard grayscale IVUS, are lacking.

Coding/Billing Information
Note: This list of codes may not be all-inclusive.

Covered when medically necessary:

CPT™ Description
Codes
37250 Intravascular ultrasound (non-coronary vessel) during diagnostic evaluation

and/or therapeutic intervention; initial vessel (List separately in addition to code
for primary procedure)

37251 Intravascular ultrasound (non-coronary vessel) during diagnostic evaluation
and/or therapeutic intervention; each additional vessel (List separately in addition
to code for primary procedure)

75945 Intravascular ultrasound (non-coronary vessel), radiological supervision and
interpretation; initial vessel
75946 Intravascular ultrasound (non-coronary vessel), radiological supervision and

interpretation; each additional non-coronary vessel (List separately in addition to
code for primary procedure)

92978 Intravascular ultrasound (coronary vessel or graft) during diagnostic evaluation
and/or therapeutic intervention including imaging supervision, interpretation and
report; initial vessel (List separately in addition to primary procedure)

92979 Intravascular ultrasound (coronary vessel or graft) during diagnostic evaluation
and/or therapeutic intervention including imaging supervision, interpretation and
report; each additional vessel (List separately in addition to primary procedure)

HCPCS Description
Codes
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| C1753 | Catheter, intravascular ultrasound
ICD-9-CM Description
Diagnosis
Codes
410.00 — Acute myocardial infarction
410.92
411.1 Intermediate coronary syndrome
411.81 Acute coronary occlusion without myocardial infarction
411.89 Other acute and subacute form of ischemic heart disease
413.0 Angina decubitus
413.9 Other and unspecified angina pectoris
414.00 — Coronary atherosclerosis
414.07
414.2 Chronic total occlusion of coronary artery
414.3 Coronary atherosclerosis due to lipid rich plaque
414.8 Other specified forms of chronic ischemic heart disease
428.0-428.9 Heart failure
440.1 Athersclerosis of renal artery
444 .22 Arterial embolism and thrombosis, Lower extremity
444.81 Arterial embolism and thrombosis, lliac artery
451.11- Phlebitis and thrombophlebitis, Of deep vessels of lower extremities
451.19
451.81 Phlebitis and thrombophlebitis, lliac vein
453.2 Other venous embolism and thrombosis, Of inferior vena cava
453.3 Other venous embolism and thrombosis, Of renal vein
453.40- Acute venous embolism and thrombosis of deep vessels of lower extremity
453.42
453.50-453.2 | Chronic venous embolism and thrombosis of deep vessels of lower extremity
453.77 Chronic venous embolism and thrombosis of other thoracic veins
453.87 Acute venous embolism and thrombosis of other thoracic veins
584-584.9 Acute kidney failure
585.1-585.9 Chronic kidney disease (CKD)
586 Renal failure, unspecified
587 Renal sclerosis, unspecified
593.81 Vascular disorders of kidney
747.3 Anomalies of pulmonary artery
747.40 Anomaly of great veins, unspecified
996.83 Complications of transplanted heart
V15.08 Allergy due to radiographic dye
V421 Organ or tissue replaced by transplant; heart

Experimental/Investigational/Unproven/Not Covered:

ICD-9-CM Description

Diagnosis

Codes

433.10- Occlusion and stenosis of precerebral arteries, Carotid artery
433.11

*Current Procedural Terminology (CPT®) ©2010 American Medical Association: Chicago, IL.
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APPENDIX A

American College of Cardiology/American Heart Association (ACC/AHA) Definitions of Classification used:
Class I: Conditions for which there is evidence for and/or general agreement that the procedure or treatment is
beneficial, useful, and effective.

Class lI: Conditions for which there is conflicting evidence and/or a divergence of opinion about the usefulness/
efficacy of a procedure or treatment.

Class lla: Weight of evidence/opinion is in favor of usefulness/efficacy.

Class lIb: Usefulness/efficacy is less well established by evidence/opinion.

Class llI: Conditions for which there is evidence and/or general agreement that the procedure/treatment is not
useful/effective and in some cases may be harmful.
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