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Preamble

American College of Cardiology (ACC)/American HeaAdsociation (AHA) performance
measure sets can serve as vehicles to acceleatgapte translation of scientific evidence into
clinical practice. These documents are intendgadwide practitioners and institutions that
deliver cardiovascular services with tools to meashe quality of their care and identify
opportunities for improvement.

The present set of measures breaks important grioumerformance measurement.
Here, the writing committee was charged with depelg measures to benchmark and improve
the quality of one of cardiology’s most common ang@ortant procedures: percutaneous
coronary intervention (PCI). In this task, the AGEBIA Task Force on Performance Measures
partnered with representatives from several othgatrazations, including the Society for
Cardiovascular Angiography and Interventions (SC&i¢ American Medical Association

(AMA)—Convened Physician Consortium for Performarmprovemen@ (PCPI), and the

National Committee for Quality Assurance (NCQA).e8k bodies provided invaluable input in
the development and review of these measures.

The writing committee was instructed to follow thethodology of performance
measure development (1,2) and to assure that theures developed were aligned with national
standards so as to promote harmony across mea$teewriting committee was also charged
with constructing measures that maximally captucdtiple important aspects of quality
(timeliness, safety, effectiveness, efficiency,igquand patient-centeredness) while minimizing

the reporting burden imposed on participants.
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As in other cases, all selected measures poset@bteimllenges to implementation that
could result in unintended consequences. The manndgrich these issues are addressed is
dependent on several factors, including the meadesign, data collection method, performance
attribution, baseline performance rates, repomneghods, and incentives linked to these reports.
These implementation challenges are appropriaisbudsed in individual sections dedicated to
each of the measures.

These new performance measures for PCI are ndtatdeveral reasons. First, the
writing committee considered the key initial questof whether performing the procedure was
“appropriate,” in line with a growing body of evigee in this area. Determining procedural
appropriateness of PCl is complex and requires cehngmsive documentation of the
procedure’s priority, the presence and severitgngfina symptoms, the use of antianginal
medical therapies, and the presence and severdignbsis (as documented by angiography or
other metrics of lesion severity, e.g., intravaacultrasound or fractional flow reserve). The
present PCI performance measure set represerfisstiténe in the cardiology literature that a
specific performance measure has been construzi@dbiress procedural appropriateness.

Next, the writing committee listed important tas& be done by the care team before the
procedure, including determining whether the patoaim and would be likely to take dual-
antiplatelet therapy on an ongoing basis (an ingmbntequirement if drug-eluting stents are to be
used), as well as documenting the patient’s ramadtfon (which can influence both the patient’s
candidacy for the procedure and procedural strasege.g., amount of iodinated contrast).
Many procedural and postprocedural factors thatatfatt patient outcomes are considered in
this measure set, such as the use of embolic piartedevices and the documentation of ionized
radiation and iodinated contrast dosage. The wyritommittee also put the procedure in the

context of patients’ longitudinal disease proc&gsecifically, they considered that procedural
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quality must extend beyond the laboratory and showlolve implementation of appropriate
secondary prevention cardiac rehabilitation andioagidns to modify long-term risk. Finally,
the writing committee considered other indicatdrguality related to the interventionalist and
the institution. These measures include such fa@smprocedural volume and whether the
institution routinely tracks and benchmarks thairecrelative to others in clinical registries.
Combined, these PCI metrics break important newrgtoAs noted by the authors, the
field of quality assessment and performance measanein PCI is maturing, and many
advances are still needed. Nevertheless, thislimitetric set provides a solid foundation for

guality improvement in the field and sets the stiagduture advancement.

Eric D. Peterson, MD, MPH, FACC, FAHA
Chair, ACC/AHA Task Force on Performance Measures
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1. Introduction

The ACC/AHA/SCAI/AMA-PCPI/NCQA Percutaneous Coropdmterventions Performance

Measures Writing Committee (the writing committe&s charged with creating the first

performance measure s

et in this area. In this meast, the writing committee presents 11

measures, which are intended for ambulatory anditadginpatient) settings. The measure set is

summarized in Table. 1

Table 1. 2013 ACC/AHA/SCAI/AMA-PCPI/NCQA Percutaneaus Coronary Intervention

Measurement Set

Measure

Description*

1. Comprehensive
Documentation of Indication
for PCIT

Percentage of patients aget years for whom PCl is performed with
5 comprehensive documentation of the procedure. ddisimentation includes, at 8
minimum, the following elements:
1)Priority (acute coronary syndrome, elective, urgentergency/salvage);
2)Presence and severity of angina symptoms (e.gadiam Cardiovascular
Society classification system);
3)Use of antianginal medical therapies within 2 weladdore the procedure, if
any;
4)Presence, results, and timing of noninvasive stestsfractional flow
reserve, or intravascular ultrasound, if perfornaet]
5)Significance of angiographic stenosis (may be dtaivie or qualitative) on
coronary angiography for treated lesion.

2. Appropriate Indication for
Elective PCI

Percentage of patients agetB years for whom elective PCI is performed in a
native coronary artery who have an appropriatecatéin for the procedure that
suggests its overall benefits outweigh its risks.

3. Assessment of Candidacy
for Dual-Antiplatelet
Therapyt

Percentage of patients aget8 years for whom PCIl is performed who have
documentation in the medical record that an assasisof candidacy for initiation
and duration of dual-antiplatelet therapy was penfd prior to the procedure.

4. Use of Embolic Protection
Devices in the Treatment of
Saphenous Vein Bypass Gr4
Diseaset

Percentage of patients agetB years for whom saphenous vein graft PCl is
performed who received an embolic protection dedigeng the procedure.

5. Documentation of
Preprocedural Glomerular
Filtration Rate and Contrast
Dose Used During the

Percentage of patients agetB years for whom PCI is performed who have bot
preprocedural estimated glomerular filtration raten indication that the patient
on dialysis AND the administered contrast dose dwmnted in the catheterization
report or procedure notes.

D=

Proceduret
6. Radiation Dose Percentage of patients aget8 years for whom PCl is performed who have the
Documentationt administered radiation dose documented in the taibation report or procedure

notes.

7. Postprocedural Optimal
Medical Therapy Composite

Percentage of patients agetB years for whom PCl is performed who are
I prescribed optimal medical therapy at discharge.

8. Cardiac Rehabilitation
Patient Referralt

Percentage of patients agetB years and older for whom PCI is performed whd
have been referred to an outpatient cardiac ratettoh / secondary prevention
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program.
9. Regional or National PCI | Participation in a national or multisystem geogiapkgional PCI registry that
Registry Participationt provides regular performance reports based on leadted data.

10. Annual Operator PCI Average annual volume of PCls performed by an dpever the previous 2
Volumet calendar years.

11. Annual Hospital PCI Annual volume of PCls performed by a hospital aber previous calendar year.
Volumet

ACC indicates American College of Cardiology; AHAmerican Heart Association; AMA-PCPI, American Medli
Association—Physician Consortium for Performancprobmement; NCQA, National Committee for Quality Asance; PCI,
percutaneous coronary intervention; and SCAI, Spéa Cardiovascular Angiography and Interventions

*For comprehensive information on these measunetyding measure exceptions, please refer to thplaie
ACC/AHA/AMA-PCPI/NCQA/SCAI performance measuremeapecifications through the PCPI Web site (http:Awama-
assn.org/apps/listserv/x-check/gmeasure.cgi?suB@Gry.

tThese measures have been designaddrmance measureBerformance measures are process, structurgentfy, or
outcome measures that have been developed with AE@¥Fmethodology, including the process of publanament and peer
review, and have been specifically designated Hsmpeance measures by the ACC/AHA Task Force ofoReance Measures.
These measures not only are intended for intennalityy improvement but also may be considered foppses of public
reporting or other forms of accountability.

fIndicated in shading, these measures have bea@mde=iquality metris. Quality metricare measures that have been
developed to support self-assessment and qualfiyomement at the provider, hospital, or healthsgstem level. These metrics
are valuable tools to aid clinicians and hospitalisnproving quality of care and enhancing patiemtcomes but might not meet
all specifications of formal performance measures are, therefore, not appropriate for any userdtian internal quality
improvement.

1.1. Scope of the Problem
The ACC/AHA/SCAI/AMA-PCPI/NCQA 2013 PCI performanogeasurement set, which is

available on the PCPI Web site at http://www.anmsrasg/apps/listserv/x-

check/gmeasure.cgi?submit=PC&ikcusses in detail the scope of the problemogpdrtunities

for improving the quality of care provided to pati® undergoing PCI.

1.2. Structure and Membership of the Writing Commeié
The members of the writing committee included ciiaans specializing in interventional

cardiology, general cardiology, internal medicioardiac surgery, and cardiac rehabilitation, as
well as individuals with expertise in guideline é&pment and performance measure
development, implementation, and testing. The mgitommittee also included
patient/consumer representatives and a payer exeds/e. The writing committee had
representation from the American Association ofd@arascular and Pulmonary Rehabilitation,

Mended Hearts, SCAI, and the Society for Thoracigg&ons (STS).
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1.3. Disclosure of Relationships With Industry ar@ther Entities
The ACC/AHA Task Force on Performance Measures sakery effort to avoid actual,

potential, or perceived conflicts of interest tbatld arise as a result of relationships with
industry or other entities (RWI). Detailed infornwat on the ACC/AHA policy on RWI can be

found at_http://www.cardiosource.org/Science-Andalw/Practice-Guidelines-and-Quality-

Standards/Relationships-With-Industry-Policy.aspbk members of the writing committee, as

well as those selected to serve as peer revieviénssalocument, were required to disclose all
current relationships and those existing within1Beamonths before the initiation of this writing
effort. ACC/AHA policy also requires that the wnij committee co-chairs and at least 50% of
the writing committee have rrelevantRWI.

Any writing committee member who develops new Ridiling his or her tenure on the
writing committee is required to notify staff in #ing. These statements are reviewed
periodically by the Task Force and by members efvhiting committee. Author and peer
reviewer RWI relevant to the document are inclutheithe appendices: Please see Appendix A
for relevant writing committee RWI and Appendix@ relevant peer reviewer RWI.
Additionally, to ensure complete transparency vihiédng committee members' comprehensive
disclosure information, including RWI not relevaotthe present document, is available online

at http://jaccjacc.cardiosource.com/DataSupp/ACGEE Comprehensive RWI WC.pdf

Disclosure information for the Task Force is alsaikable online at

http://www.cardiosource.org/ACC/About-ACC/Who-WedAreadership/Guidelines-and-

Documents-Task-Forces.aspx

The work of the writing committee was supportedlesizely by the ACC, the AHA, and

the AMA, without commercial support. Members of thieting committee volunteered their
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time for this effort. Meetings of the writing comiteie were confidential and attended only by

committee members and staff from the ACC, AHA, SCAVMA-PCPI, and NCQA.

2. Methodology

The development of performance measurement sysismlses identification of a set of
measures targeting a specific patient populatieeoied over a particular time period. To
achieve this goal, the ACC/AHA Task Force on Penfance Measures has outlined a set of
mandatory sequential steps (1). The following sastioutline how these steps were applied by

the present writing committee.

2.1. Identifying Clinically Important Outcomes
To guide the selection of measures for inclusiothexmeasure set, the writing committee sought

to identify structures, processes, and outcomdsatieamost meaningful to patients undergoing
PCI, as recommended by recent guidelines and apatepise criteria (AUC). A key aspect was
to determine outcomes that are most relevant foema. A complete list of the desirable
outcomes identified by the writing committee andavitbey relate to the proposed process

measures is included in the measure specificatlmtscan be found at http://www.ama-

assn.org/apps/listserv/x-check/gmeasure.cqi?sub@it

2.2. Dimensions of Care
Given the multiple measurable domains of providiage, the writing committee identified and

explicitly articulated the relevant dimensions afethat should be evaluated. As part of the
methodology, each potential performance measurecatagorized into its relevant dimension of
care (Table P Classification into dimensions of care faci@dtdentification of areas in which
evidence was lacking and prevented duplication @hsares within the set. Diagnostics, patient

education (including on the topics of prognosis atidlogy), treatment, self-management, and
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monitoring of disease status were selected astheant dimensions of care for PCI
performance measures.

In addition, to ensure the measure set would m®emprehensive as possible, the writing
committee evaluated the potential measures aghi@snstitute of Medicine domains of
healthcare quality (safety, effectiveness, pateamtteredness, timeliness, efficiency, and equity)
(3). Although it focused primarily on processe<aife, the writing committee also considered
structural and outcome measures for PCI. Althohghatriting committee cannot endorse
specific measures developed by others and beliba¢sll measures should be used to quantify
the full spectrum of relevant healthcare dimensitims measures proposed in the present set are

intended to complement existing National Qualityufo—endorsed PCI measures.

Table 2. 2013 ACC/AHA/SCAI/AMA-PCPI/NCQA Percutaneaus Coronary Intervention
Performance Measurement Set: Dimensions of Care Msares Matrix *

Measure Name Diagnostics| Patient | Treatment Self- Monitoring

Education Management of Disease
Status

1. Comprehensive

Documentation of Indications v

for PCIT

2. Appropriate Indication for % %

Elective PCk

3. Assessment of Candidacy fg
Dual-Antiplatelet Theraply

4. Use of Embolic Protection
Devices in the Treatment of
Saphenous Vein Bypass Graft
Diseaset

5. Documentation of
Preprocedural Glomerular
Filtration Rate and Contrast v v
Dose Used During the Procedy
t

6. Radiation Dose %
Documentatioih
7. Postprocedural Optimal v
Medical Therapy Composite
8. Cardiac Rehabilitation Patler’\t % % % %
Referrat

<
<\
<
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9. Regional or National PCI 4
Registry Participatioh
10. Annual Operator PCI

v
Volumet
11. Annual Hospital PCI %
Volumet

ACC indicates American College of Cardiology; AHAmerican Heart Association; AMA-PCPI, American Meali
Association—Physician Consortium for Performancprbmement; NCQA, National Committee for Quality Asance; PCI
Percutaneous Coronary Intervention; and SCAI, $péie Cardiovascular Angiography and Interventions

*For comprehensive information on these measunetyding measure exceptions, please refer to thplaie
ACC/AHA/AMA-PCPI/NCQA/SCAI performance measuremset through the PCPI Web site (http://www.ama-
assn.org/apps/listserv/x-check/qmeasure.cgi?suB@ie).

TThese measures are performance measures.

¥ Indicated in shading, these measures have beggmdesdjuality metric and are for use in internal quality-improvement
programs only. They are not appropriate for angotise (e.g., pay-for-performance, physician ragmkaublic reporting
programs).

2.3. Literature Review
The practice guidelines and statements that prdvide basis for these measures can be seen in

Table 3

Table 3. Associated Guidelines and Other Clinical Gidance Documents

ACCF/AHA/SCAI 2011 Guideline for Percutaneous Camgnintervention (4)

ACCF/AHA 2013 Guideline for the Management of SB#Etion Myocardial Infarction (5)

ACC/AHA 2007 Guidelines for the Management of Pasewith Unstable Angina/Non-—ST-Elevation Myocatdnfarction
(6)

ACCF/AHA 2011 Focused Update of the Guidelinestiier Management of Patients with Unstable Angina/NSi-Elevation
Myocardial Infarction (updating the 2007 guide)ilié)

ACCF/AHA 2012 Focused Update of the Guideline fer Management of Patients with Unstable Angina/SdrElevation
Myocardial Infarction (updating the 2007 guidelerad replacing the 2011 focused update) (8)

AHA/ACCF 2011 Secondary Prevention and Risk RedacTiherapy for Patients with Coronary and otherefdisclerotic
Vascular Disease: 2011 Update ( 9)

ACCF/SCAI/STS/AATS/AHA/ASNC 2009 Appropriatenessit€ria for Coronary Revascularization (10)
ACCF/SCAI/STS/AATS/AHA/ASNC/HFSA/SCCT 2012 Appropte Use Criteria for Coronary Revascularizationused
Update (11)

ACCF/SCAI/AATS/AHA/ASE/ASNC/HFSA/HRS/SCCM/SCCT/SCMETS 2012 Appropriate Use Criteria for Diagnostic
Catheterization (12)

AATS indicates American Association for Thoracia@ry; ACC, American College of Cardiology; ACCFmarican College
of Cardiology Foundation; AHA, American Heart Asidion; ASE, American Society of EchocardiograpAgNC, American
Society of Nuclear Cardiology; HFSA, Heart FaillBeciety of America; HRS, Heart Rhythm Society; P@&rcutaneous
coronary intervention; SCAI, Society for Cardiovalse Angiography and Interventions; SCCM, SociefyQitical Care
Medicine; SCCT, Society of Cardiovascular Compufednography; SCMR, Society for Cardiovascular MagnBesonance;
STEMI, ST-elevation myocardial infarction; and SB®ciety of Thoracic Surgeons.

2.4. Definition and Selection of Measures
The writing committee reviewed both recent guidedimnd other clinical guidance documents,

such as the “ACCF/SCAI/STS/AATS/AHA/ASNC/HFSA/SCQRU12 Appropriate Use Criteria
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for Coronary Revascularization”(11). The writingwmittee also examined available
information on gaps in care and the clinical epia#ogy of PCI.

All measures were designed to assess quality efingratients undergoing PCI across a
variety of ambulatory and hospital settings to suppchievement of the desirable outcomes
identified. The measures also were designed tavdtho the exclusion of patients with
contraindications or other valid reasons for exolugrom the measure. In defining the measure
exceptions, the writing committee was guided byAMA-PCPIl Recommendations for
Specification and Categorization of Measure Exdusi(13), as discussed further below.

The writing committee evaluated the potential measagainst the ACC/AHA attributes
of performance measures (Tab)et@d reach consensus on which measures shoulcdva@eed
for inclusion in the final measure set; the Sumnfsmalysis Table (Appendix Jacaptures this
evaluation process. After the peer review and pul@imment period, the writing committee
reviewed and discussed the comments received uatietf refinements were made in the

measure set.
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Table 4. ACC/AHA Task Force on Performance MeasuresAttributes for Performance Measures

1. Evidence Based

High-impact area that is useful in improving a) For structural measures, the structure shoutddsely linked to a meaningful process of care itha

patient outcomes

2. Measure Selection
Measure definition

Measure exceptions and exclusions
Reliability
Face validity
Content validity
Construct validity
3. Measure Feasibility

Reasonable effort and cost*
Reasonable time period
4. Accountability
Actionable*
Unintended consequences avoided

turn is linked to a meaningful patient outcome.

b) For process measures, the scientific basisonmeasure should be well established, and thegsoc
should be closely linked to a meaningful patierttcome.

¢) For outcome measures, the outcome should beailinmeaningful. If appropriate, performance
measures based on outcomes should adjust for ntlelrsical characteristics through the use of
appropriate methodology and high-quality data sesirc

a) The patient group to whom the measure appliesof@inator) and the patient group for whom
conformance is achieved (numerator) are clearlynddfand clinically meaningful.

b) Exceptions and exclusions are supported by aegle

c) The measure is reproducible across organizatindsielivery settings.

d) The measure appears to assess what it is irteade

e) The measure captures most meaningful aspectsaf

f) The measure correlates well with other measaoféise same aspect of care.

a) The data required for the measure can be oltaiite reasonable effort and cost.
b) The data required for the measure can be olotawttin the period allowed for data collection.

a) Those held accountable can affect the care gsameoutcome.
b) The likelihood of negative unintended conseqasiwith the measure is low.

ACC indicates American College of Cardiology; AHAmerican Heart Association.

Adapted from: Normand SL, McNeil BJ, Peterson LiEleEliciting expert opinion using the Delphi kedque: identifying performance indicators for dak@scular disease. Int J Qual

Health Care. 1998;10:247-60.
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3. ACC/AHA/SCAI/AMA-PCPI/NCQA 2013 Percutaneous
Coronary Intervention Measures

3.1. Target Population and Care Period
The target population for the measures consistdl phatients undergoing PCI for coronary artery

disease. That said, a large focus of the writingmoittee was on measures aimed at patients
coming to the cardiac catheterization laboratoryelective procedures—that is, those
originating as outpatients. Patients arriving fritv@ inpatient setting or emergency department
and those with acute coronary syndromes were ceresicsecondarily. The writing committee
decided on this approach for 2 reasons. Firstatrepts with acute coronary syndromes,
abundant data indicate that revascularization ®{th is beneficial, and prior measure sets
focused on this disease condition have includedsarea targeting these patients (e.g., door-to-
balloon time in ST-elevation myocardial infarctio8econd, in selected patients undergoing
elective procedures, such as those with chronidestngina, there is greater controversy as to
the best therapy that should be used. Patientsedfto the cardiac catheterization laboratory in
these settings usually have stable angina that ismger controlled with medications or have
high-risk findings on a noninvasive stress tese bhnefit of PCI in these patients is primarily

symptom reduction, and data on a mortality rateebefor this group are limited (14-16).

3.2. Avoiding Overlap and Ensuring Alignment Withxisting Measure Sets and Guidelines
The writing committee made every effort to avoicdap with existing measure sets and to

harmonize these performance measures with other/ AK&/AMA-PCPI performance measure
sets when possible. For example, the writing cotemidid not explore door-to-balloon time as a
performance measure, given that this would ovesliélp performance measures for acute
myocardial infarction already constructed and egsedby numerous organizations. An example

of harmonization within the measure set is thegrosedural optimal medical therapy composite
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measure in the present document, which is alignédtive similar National Quality Forum—

endorsed ACCEF facility-level measure.

4. General Discussion

4.1. Process Measures
Process measures have several advantages. Thapmraeeadily under the control of clinicians

than are structural or outcome measures and adsactionable targets for quality improvement.
Performance measures of processes are most usdefal 1y they are directly linked to improved
clinical outcomes through robust evidence, andu gaps in care exist. Expending resources to
measure processes that are already conductedi@tralyi high rates is not justified, particularly
when burdensome chart abstraction is required.ckn@wledged limitation of process measures
is that they might not always indicate how well grecess was done. For example, measure 4
(use of embolic protection devices in the treatnodrsaphenous vein bypass graft disease)
measures use of the embolic protection device duri@l but does not capture the technical skill
with which it was deployed. We considered includingasures assessing technical care
processes performed in the cardiac catheteriz&lmoratory but did not include any such
measures because of the lack of feasible, nondiugaeneasurement criteria. This should be an
area of future investigation.

Two areas in which the writing committee tried ttvance process measures were in
patient selection measures and patient educasbaréd decision-making measures. Given the

novelty of these topics, these are discussed mtgreletail in the subsequent sections.

4.1.1. Patient Selection Measures
As with many procedures, evaluating patient sedaciind determining appropriateness is a

crucial first step in ensuring high-quality clinicare. Nevertheless, this has not been done
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previously in performance measures for PCI. Ide#flis evaluation would revolve around both
patients undergoing PCI and patients who are dafdrom the procedure, to ensure that
underutilization of potentially beneficial treatmgis not occurring (17). Moreover, the
indication (or reason) for the revascularizatioatisibutable to several providers, including the
referring physician and interventional cardiologas well as their discussions with the
consenting patient. To date, the “ACCF/SCAI/STS/BAHA/ASNC/HFSA/SCCT 2012
Appropriate Use Criteria for Coronary Revascularad (11) and the

“ACCF/SCAI/AATS/AHA/ ASE/ASNC/HFSA/HRS/SCCM/SCCT/SMR/STS 2012

Appropriate Use Criteria for Diagnostic Cathetetitmal’ (12) represent the professional
societies’ attempt at providing a framework for leraéing the appropriateness of procedures in
the cardiac catheterization laboratory (18). Presearch demonstrated that the indication for
revascularization can be captured and evaluateapjoropriateness, although high rates of
incomplete data collection were noted (19). Theger@a determined that emergency or urgent
revascularization for patients with acute cororgmydromes is generally considered appropriate.
However, for elective revascularization, severgbamiant features should be considered in
determining the case appropriateness, includingogym status, degree of ischemia, anatomy,
and current medical therapy. These elements ateatémthe data that should be captured as the
indication for most revascularization procedurdseréfore, the initial goal of measure 1
(comprehensive documentation of indications for)R@H measure 2 (appropriate indication for
elective PCI) is to ensure that adequate informdto assessing the indication for
revascularization procedures is captured and reposb that continued evaluation and feedback

to improve both the AUC ratings and clinical caaa occur.

Pagel8 of 58

Downloaded From: http://content.onlingjacc.org/ by Joel Harder on 01/02/2014



Nallamothu BK et al.
ACC/AHA/SCAI/AMA-PCPI/NCQA 2013 PCI Performance Measures

4.1.2. Patient Education / Shared Decision-Makingddsures
Although the aforementioned factors highlight tif@allty of determining when PCl is

clinically indicated, reaching a high-quality decisgoes beyond meeting the AUC. In an area
in which decision making is so complex, performamzasurement ideally also would address
howthe decision was made. This is necessary becatisgaippreferences can play an important
role in many cases, especially with regard to aled®Cl. For example, some patients whose
medical history and diagnostic testing results egg&Cl is indicated might still want to
consider other options. Conversely, there will begnts for whom it is equivocal whether PCI
is indicated, but the patient nonetheless expressa®ng preference to undergo PCI.

The ideal approach to decision making is to invahespatient to the extent he or she
wishes to be involved. Performance measurementidheflect this to the extent possible. Many
patients will want to be involved in these cruaaktisions, and physicians’ performance with
these patients ideally would be assessed in pastityeying patients about whether their input
was solicited and their preferences drove or atliedluenced the decision. Alternatively, some
patients will prefer that their physician make ttagcisions for them, and physicians who do so
in such instances should be regarded as givingmatentered care.

In addition, all patients should be educated alblmeit options. This education can be
very brief in urgent settings, such as when a paitgehaving an ST-elevation myocardial
infarction with cardiogenic shock. However, if amycertainty exists about the superiority of
PCI versus optimal medical therapy or surgical seu&arization (as is usually the case with
elective PCI), then the patient should be provideapportunity to learn about the relative risks
and benefits of therapies under consideration.

The writing committee struggled with whether tolute process measures that focused

on decision making and education through patiernieys. Surveys might be able to address
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general quality of decisions and ask patients almether they were involved as much or as
little as they desired. Survey results could therstbared at the physician and hospital levels, so
both individual clinicians and institutions couldderstand and improve their decision-making
processes. However, there are as yet no validastadiments addressing these domains, nor
have other critical details been worked out. THesgations left the writing committee less
enthusiastic about supporting a measure at themrésme, but this should be a priority area for

future investigation.

4.2. Outcome Measures
If the focus of process measures reflects the pyrautcome measures shed light on the

destination—the end, rather than the means. Outcoeasures offer the potential advantage of
providing readouts on entire populations, rathantemaller population subsets, and they focus
on the “end results” of care that are most impdrtarclinicians and patients. The challenges are
primarily in the risk-adjustment modeling methodsjch, though never perfect, can
substantially enhance the ability to compare oug®across different delivery teams, settings,
locations, and systems (20). Krumholz et al. (Z0)ehdescribed 7 preferred attributes of models
used for outcomes that are publicly reported (T&plevhich this writing committee strongly

believes should remain at the core of any perfonaaneasure that includes outcomes.
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Table 5. Preferred Attributes of Models Used for Pblicly Reported Outcomes

1)Clear and explicit definition of an appropriateipat sample

2)Clinical coherence of model variables

3)Sufficient high-quality and timely data

4)Designation of an appropriate reference time befidrieh covariates are derived and after which
outcomes are derived

5)Use of an appropriate outcome and a standardizéatpsf outcome assessment

6)Application of an analytical approach that takde mccount the multilevel organization of data

7)Disclosure of the methods used to compare outcameading disclosure of performance or risk-
adjustment methodology in derivation and validasamples

Reprinted with permission from Krumholz et al. 20

4.2.1. Level of Attribution/Aggregation
Contributions of multiple healthcare providers asranultiple settings are reflected in outcomes

associated with any particular episode of care,thisdcan be especially true in the case of PCI.
In addition, various data sources and data syséeenthe window into that episode, such that the
ability to aggregate data at the level of an irdiinl clinician versus a broader grouping (e.qg.,
practice or hospital) will depend on the types atiadavailable and the outcomes being evaluated.
Although data are increasingly available, most sesiof information, like administrative claims
data, generally lack adequate granularity to beedningful use for attribution of outcomes
performance at the level of the individual providehich makes aggregation of PCI outcomes

more appropriate for the health system or hospital.

4.2.2. Infrequently Occurring Complications
Certain outcomes could be of inarguable importand&Cl but occur rarely. Such outcomes are

difficult to interpret at the individual-provideevel simply because of the fact that low-
frequency events in a small sample size will preducreliable estimates of provider
performance. For this reason, certain measurespg@priately applied only to larger

aggregated provider groupings where sample sizlaager. These principles have substantial
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implications for PCI outcomes because the ratesajdr complications, such as death and the

need for emergency coronary artery bypass surbaxe decreased significantly in recent years.

4.2.3. Death/Readmission
Death is perhaps the most important and least ambgoutcome measure. Proper risk

adjustment is—and will remain—a mandatory cornerstof mortality monitoring for PCI.
However, the writing committee also recognized thagn the best risk-adjustment model cannot
correct for potentially unmeasured confounders, randt risk-adjustment models perform less
well at the extremes of risk. This requires a adréésign of outcome measures to avoid the
unintended consequence of either penalizing feslior clinicians who take on more difficult
cases or rewarding those who avoid certain highpatients requiring treatment. In this context,
the writing committee did not believe it was neeeggo reproduce existing National Quality
Forum—endorsed measures that are already avaiathle public realm on in-hospital and 30-
day mortality rate after PCI.

The writing committee also considered a potentieasure of 30-day readmission after
PCI, given reportedly high rates of readmission @w@nt interest in this outcome by payers and
policymakers. As in the case of mortality ratek+@sljusted measures of 30-day readmission

after PCI have been developed, and we point intealgseaders toward those measures (21-23).

4.2.4. Patient Surveys
Patient survey data have been used to compareteevided across health systems and

providers. For example, the Mended Hearts pilog@m conducted surveys of patients 6
months after PCI, asking a range of questions: ‘Wz of procedure did you have?,"” "Are
you following your medication regimen?," and "Wlah be done to improve knowledge of
medications?” Medicare Health Outcome Surveys laga@ been administered, as have a

NCQA-HCAHPS (Hospital Consumer Assessment of Healtd Providers and Systems) and
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system-level survey. In addition, many individuakpital systems have developed and
implemented diagnosis-related group-based postaligelsurveys. Such surveys might be
appropriate for measuring certain outcomes, inagdubjective functional status, symptoms,
knowledge, and overall satisfaction with the can@pss. However, critics point out that such
measures can be disproportionately weighted bysitennelated to care, including availability of
channels on the hospital television, food menuad®miand parking convenience. In addition,
standardized tools for symptom measurement ansiyfoptom subsets are generally lacking. For
example, the response to the question, “Did trosguiure save your life?” could be different for
a patient undergoing PCI with an acute myocardif@rction and a patient with stable angina. In
addition, validated risk-adjustment models for @atisurvey data do not currently exist.

Although the writing committee believes that patisarveys are an important area for future

development (see also Section 4.1.2: Patient EducaShared Decision Making Measures

these limitations raised concerns about their sioluin the present document.

4.3. Structural Measures
For PCI, measures to evaluate process and outcamesore clearly substantiated by an

evidence base than are structural measures.cstifipared with many clinically important
process and outcome measures, it is easier tosastsestural measures and, importantly, to
track changes longitudinally without need for r&gustment. Given these considerations, as
well as interest in and evidence on registriesthrdole of case volume in outcomes, we elected
to include 3 measures of structure: measure 9dnegjor national PCI registry participation),
measure 10 (annual operator PCI volume) (qualifyravement only), and measure 11 (annual
hospital PCI volume). It is the consensus of thiimg committee that these structural measures
can provide important contributions to the assessmiecare equity and safety without imposing

undue data collection burden on hospitals or grangrs. For both of the PCI case volume—
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specific structural measures, existing standardewmage reporting (24). However, although the
experience of the operator and the hospital pelfayrRCI has been associated with improved
outcomes, it is not clear what specific threshatumne of PCI cases represents a true clinically
important indicator. Thus, the intent of these easleme measures is to encourage data
collection rather than specific benchmarking. Idiidn, we recognize the unique challenges of
accurately documenting operator volume because samaesystems cannot capture data for
operators who work at multiple sites, and self-répg can have limitations. Given the
challenges in capturing the required data, thetditiwins of the evidence supporting a specific
threshold for operator volume, and the potentialftintended consequences, we have
designated the operator volume metric for use onigternal quality improvement because it
does not comply with all the desirable attributass (see Table dnd footnotes to Tablg.1The
writing committee believes it is important to encage tracking of operator volume, but it would
not be appropriate to evaluate operators on this basolume of procedures alone, so this

measure should not be used in accountability oli@uporting programs.

5. Measures Included in This Set

5.1. Comprehensive Documentation of Indications fecCl
Comprehensive documentation of the indication 10t B an absolute requirement for

performing the procedure. This should include goraeyriate description of the key features of
the clinical presentation, along with documentattbnoninvasive stress testing and functional
assessments (if clinically indicated and perfornaa) the severity of angiographic stenosis for
the treated lesion. PCls are performed to imprewepsoms or survival rate. Documentation of
these elements allows for an evaluation of theep#ti indication for the procedure and also

provides prognostic utility. This ultimately persén appropriate risk/benefit ratio to be inferred
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for the procedure. In addition, fulfillment of thi*M will enable assessment of other important
quality indicators derived from the ACC/AHA/SCAIligeline for PCI (4) and the appropriate
use criteria for coronary revascularization docutsénl,12). The documentation for many PCls
performed in the United States lacks essential tati@termine the procedure's appropriateness,
making this a measure with a potentially imporigeg in care (19). A potential concern is that
several of the features pertaining to the indicatar PCI are attributable to both the physician
referring the patient for PCI and the physiciarf@ening the procedure, which leads to
challenges with attribution. Nonetheless, the wgttcommittee’s opinion is that compiling all

the required elements at the level of the therapéuervention is a process of care that is linked
to desirable outcomes for patients undergoing R@.therefore the ultimate responsibility of
the physician performing the PCI and of the phgsig institution to accurately document key

features.

5.2. Appropriate Indication for Elective PCI
There has been considerable discussion among thiegrgommittee members about this

performance measure in the context of the recgnibfished AUC for coronary
revascularization (11), which include assessmefi®th coronary artery bypass surgery and
PCI, and the well-documented variation (25) in pc&cof PCI across the United States (11,12).
Furthermore, prior attempts to construct perforneameasures have not relied heavily on AUC,
so this represents one of the more innovative aeatplored aspects of this performance
measure set. We therefore approached the credttbisaneasure cautiously to maximize its
value to users without leading to unintended couseges that could be harmful to patients.
Several key aspects of this measure deserve tmbkghted. To optimize our
opportunity to improve care, we focused on eledd@s that occur in nonacute settings,

inasmuch as analyses of PCls performed in acuiegehave shown that the vast majority of
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these procedures are classified as appropriatedicgdo AUC (19). In addition, even though
we aimed to harmonize the document with recentblipied guidelines and AUC, this
performance measure is not completely superimpesabtheir definitions for 2 reasons. First, it
is acknowledged that the AUC cannot possibly ineladery conceivable patient presentation of
appropriateness. The AUC are created via a modidgg@hi approach, in which experts reach
consensus after being presented with specificoalrgicenarios that focus on coronary anatomy,
symptoms, current medical therapy, and noninvastivdies. Thus, subtle differences between
the AUC and guidelines do exist, particularly f&IPFor example, the guidelines for PCI
categorize the usefulness of these proceduresifeival benefit in asymptomatic patients to be
“uncertain in patients with 2- or 3-vessel [corgnartery disease] (with or without involvement
of the proximal [left anterior descending] arteoy)1l-vessel proximal [left anterior descending]
disease” (Class lIb recommendation), on the bdsrssafficient data. However, the AUC, as
rated by experts, vary in their assessments aiiseéulness of PCI in this setting from uncertain
to appropriate, on the basis of the additionaldiectlescribed previously (e.g., current medical
therapy, noninvasive studies). Second, the criferithe AUC are becoming a frequent part of
daily clinical practice and of quality-improvemaesitforts, but they are not entirely
noncontroversial (26). We therefore created a nreatat more broadly captured appropriate
use of PCI, using both the guidelines and the Ag®@als.

Finally, the writing committee considered thattle present time, the current measure
does not entirely meet the strict criteria for ao@ability measures as put forth by Chassin et al.
(27) and the ACC/AHA Task Force on Performance Mezs(28). For example, the
measurement of appropriateness of PCI is certaomgistent with 2 criteria, in that it is based
on a strong foundation of research and capturesa@egs proximate to a desired outcome (i.e.,

treating the right patient). Without existing dataits use in test populations, however, it is
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difficult to know whether the current measure aatelly captures “appropriateness” (as opposed
to encouraging gaming) or whether it will lead toniended consequences by discouraging
operators from taking on difficult or high-risk medures where, although the risk is high, the
benefit could be great (i.e., whether the meastuitgomomote underuse). Concern for this last
issue is evident in the evolving processes of th€Awhich have undergone significant changes
since their early iterations (see below). For thessons, we designated this measure for internal
quality improvement only (see Appendixf@ a summary of the writing committee’s
evaluation).

The writing committee also considered addressiegndppropriateindications for
elective PCI, as this has been one of the mostritapbfeatures of the AUC. However, the AUC
documents specifically underscore the pivotal aflelinical judgment in determining whether
revascularization is indicated for an individuatipat. The rating of a revascularization as
inappropriate by any schematic should not preclugeovider from performing PCI when
patient- and condition-specific data support theatision (11,12). This is reflected in new
language; “inappropriate” has been changed to Rramgpropriate.” Nevertheless,
documentation of the reasons for performing a PGukl still be mandatory. Because the
criteria for appropriate indications for electivEIRappear to be, in general, less prone to various
interpretations, the writing committee decideddous on appropriate procedures at the present
time. It is still possible that measurement of iaeppropriate indications for elective PCI might

become part of future performance measures.

5.3. Assessment of Candidacy for Dual-Antiplateldterapy
Dual-antiplatelet therapy is integral to preventstgnt thrombosis in patients treated with stents

during PCI. Current guidelines recommend dual-3attgtet therapy for 4 weeks in patients who

are treated with bare metal stents and 1 yeartiarga who are treated with a drug-eluting stent,
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though it is recognized that this recommendatian #ux (4). In any case, considerable data
suggest that premature cessation of dual-antiplatteérapy is associated with an increased risk
of stent thrombosis and resultant myocardial irtffancor death (29,30). It is therefore important
that an assessment of tolerability of and adheranitelong-term dual-antiplatelet therapy be
made before the procedure and that the importaihdead-antiplatelet therapy be discussed with
the patient before and after the procedure. Famele, this might include (but not be limited to)
guestions about scheduled or anticipated surgedeally, this discussion should be part of the
informed consent process, and the intended durafidnal-antiplatelet therapy should be
documented clearly before the procedure. It isge@ed that ascertainment of candidacy for
dual-antiplatelet therapy might not be feasibldaryiemergencies or when a patient is

unresponsive, and these patients have been exdiioedhe measure.

5.4. Use of Embolic Protection Devices in the Tneant of Saphenous Vein Bypass Graft
Disease

It is the opinion of the writing committee that, @htechnically feasible, embolic protection
devices should be used during saphenous vein@#. This is consistent with current (2011)
ACCF/AHA/SCAI guidelines, which made embolic prdten device use during saphenous vein
graft intervention a Class | recommendation (4)cQirse, the writing committee recognizes
that it might not be technically feasible to usesambolic protection device in all cases,
depending on such factors as vessel tortuositigridecation and severity, vessel size, and
Thrombolysis in Myocardial Infarction (TIMI) flowlf an embolic protection device is not used
during saphenous vein graft PCI, the writing conteeitoelieves that documentation of technical
reasons, unsuitable anatomy, or patient refustdeoflevice should be provided. This measure

was designated for internal quality improvementydrdcause a potential unintended

Page28 of 58

Downloaded From: http://content.onlingjacc.org/ by Joel Harder on 01/02/2014



Nallamothu BK et al.
ACC/AHA/SCAI/AMA-PCPI/NCQA 2013 PCI Performance Measures

consequence of this measure could be that it nmgipipropriately encourage use of embolic

protection devices by operators without sufficiexperience in their use.

5.5. Documentation of Preprocedural Glomerular Fi#ttion Rate and Contrast Dose Used
During the Procedure

Assessment of renal function should be a stanplantdof the preprocedural work-up of patients
undergoing coronary angiography and interventibis. Wwell recognized that serum creatinine
concentration by itself is a poor surrogate foratdanction and that estimated glomerular
filtration rate (GFR) should be calculated for egeltient (4). Renal function (as estimated by
calculated GFR) is important for dosing medicati@insluding anticoagulants) and contrast
media. An excess of bleeding events has been egpioripatients who do not receive
appropriately adjusted dosing of anticoagulatiothmsetting of renal dysfunction (31,32).
Furthermore, current guidelines recommend useegrpcedural hydration in patients who have
a reduced GFR (33,34). Estimated GFR should beilleadd as close to the day of the procedure
as possible and should be documented in the me#icatd, ideally as part of the preprocedural
checklist.

The writing committee also recommends that thd teount of contrast volume
administered to a patient should be documentedlgleethe procedure report. The risk of
contrast-induced renal injury increases with insiegvolume of contrast administered, and
physicians should follow a principal of "as lowrasasonably possible,” especially in patients
who have preexisting renal dysfunction (35). Altgbuecent studies suggested an association
between high total contrast dose (or GFR-basedastrdose) and contrast-induced acute kidney
injury, we do not believe that the current eviderscebust enough to support a specific contrast
threshold that should not be exceeded under aoyrastance (4,32). In addition, no evidence

indicates that simply documenting the dose is lihteeimproved patient outcomes. For these
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reasons, the writing committee designated this areasnly for internal quality improvement at
the present time. Of course, individual circumseanduring a case often will dictate whether the
use of additional contrast is worthwhile for thée$y of the procedure. Nevertheless, recording
the total volume of contrast used for each casee@sred by the measure, should serve as the
first step toward understanding and modifying pagef contrast use in cardiac catheterization

laboratories.

5.6. Radiation Dose Documentation
Current guidelines recommend that procedural rextiatose should be recorded for all patients

and should be limited to “as low as reasonablyedble,” according to clinical circumstances.
Measures of radiation dose include total air keatthe international reference point, air kerma
area product, fluoroscopy time, and number of omeges (4). Furthermore, it is recommended
that every catheterization laboratory define thoéd$, with corresponding follow-up protocols,
for patients who receive a high procedural radratose. It is most typical to report total
fluoroscopy time, but the writing committee recaggd that this is a limited measure of total
radiation exposure and dose. All contemporary waetional x-ray systems report the total air
kerma area product (in Gray [Gy]) and air kermaam®duct (in Gycrf). When available, one

or both of these measures should be documentée@ iprocedure report in addition to
fluoroscopy time. At the present time, the writc@gmmittee designated this measure for internal
guality improvement only to avoid potential unindex consequences, such as operators feeling
a need to limit additional imaging even when it \ebloie clinically useful (see AppendixfGr a

summary of the analysis).

5.7. Postprocedural Optimal Medical Therapy Compesi
Medical therapy, including aspirin, P2¥inhibitors, and statins, has been proved to redillee

cause mortality and cardiovascular morbidity in tiplg studies. These medications should be
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prescribed to all patients who are eligible fomthafter PCI, except for the rare circumstances in
which the life expectancy of the patient is limit@dthe patient has a known allergy or
intolerance. Despite the strong endorsement frangthdelines and their robust evidence base,
the use of these medications is less than optpaaticularly for statin therapy. Recently, Borden
and colleagues (36) evaluated the use of optimdicaktherapy in patients undergoing PCI for
stable disease who were enrolled in the NationatliGeascular Data Registry CathPClI

Registry. Statins were prescribed to 83% of pasierito were discharged alive after PCI, after
exclusion of patients with a contraindication tch@tory of intolerance of statins. Thus,
opportunity remains for substantial improvemernthi@ use of these medications in patients
undergoing PCI (36). Incorporating these medicatioito the standard post-PCI order sets and
having a detailed discussion of their benefits lsawery effective at ensuring patient adherence,
particularly with statin therapy (37). This measbamonizes closely with the corresponding

facility-level postprocedural optimal medical theyacomposite measure from the ACC (38).

5.8. Cardiac Rehabilitation Patient Referral
Cardiac rehabilitation is a multidisciplinary exisesbased outpatient service that has been

proved to provide patient benefit in terms of imyd functional status, quality of life, medical
resource use, and, ultimately, mortality rate réidn(39-46). Patients with coronary artery
disease treated with PCI are at high risk of remirevents and are particularly suitable for risk
reduction via cardiac rehabilitation. Unfortunatetgrdiac rehabilitation is a vastly underutilized
service, with available data indicating that ldsmt half of eligible patients ultimately enrollan
program (47). There are numerous barriers to @fezntry, and completion of cardiac
rehabilitation by patients. Although some of thbaeriers are financial or system related (e.g.,
lack of a geographically convenient program), ptigsi referral is a modifiable barrier. Explicit

physician referral of patients to cardiac rehadilitn has been shown to substantially increase
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the likelihood of patient enroliment (47,48). Altigh it could be argued that referral is the
responsibility of a patient's primary physicianothher members of the healthcare team, the
writing committee believes that cardiac rehabiltatreferral should be part of the
comprehensive care of a patient undergoing PCkandld be the responsibility of the providers
involved with that procedure, in a manner simitatreatment of dyslipidemia. Referral during
the index hospitalization for PCI is therefore oml. The performance measure takes into
account appropriate exclusions, such as medicawui@bility (e.g., history of comorbidities),
patient preference, and lack of availability ofutable program. This performance measure
harmonizes closely with the corresponding measora the ACCF/AHA/PCPI coronary artery
disease performance measure set. In the futuragdbning this measure to assess levels of

participation on the basis of attendance, ratham gimply referral, might be examined.

5.9. Regional or National PCI Registry Participatio
The writing committee believed strongly that eveagheterization laboratory should participate

in a national or regional PCI registry for benchkirag purposes. The benefits of participating in
a registry include the ability to compare the ctgheation laboratory’s outcomes with those of
similar laboratories of comparable volumes, so thatlaboratory staff understands their
outcomes in relation to national or regional staddaWe believe this measure will encourage
more cardiac catheterization laboratories to pgdie in large multicenter databases and

collaboratives to improve the evidence base to supmuality efforts in PCI.

5.10. Annual Operator and Hospital PCI Volume
The writing committee designated the operator ptape volume as appropriate for internal

guality improvement only, as indicated_in Appen@ixit is well recognized that operator
volume, though useful, is a limited surrogate foalgy. This is due partly to the difficulty of

collecting volume data for individual operators,anmdan practice across numerous facilities and
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even states. The volume of the catheterizationr&aboy in which an operator works seems to be
a more trustworthy surrogate for quality than dioesvidual operator volume. Although updated
recommendations exist for operator and institutiendumes (24), they are still based on
observational studies that looked at a varietyaoflity volume thresholds. However, the
preponderance of evidence suggests that facithegtsperform <200 PCls per year have worse
outcomes than facilities that perform more proceduGiven the limitations of the evidence
base, the writing committee felt strongly that pedfic threshold should be required for these
measures, though it did see value in collectingahdata for institutional and operator quality
assurance. The writing committee also recognizegthtential challenges of operators who are
recently out of training or who transiently ceasef@rming procedures because of job changes
or health reasons (e.g., pregnancy). A potentisltended consequence of this measure that was
discussed by the writing committee is that an dpenmaight perform unnecessary procedures to
achieve a threshold level. Future iterations of theasure will need to also address whether
adjunctive coronary procedures (e.g., fractiomalfteserve, intravascular ultrasound) and
noncoronary procedures (e.g., transcatheter a@ate replacement) should be included in these
assessments of operator and institutional voluimenghat these techniques require overlapping

technical skills.

6. Potential Measures Considered but Not Includechi This Set

6.1. Process Measures
The writing committee considered several additigoratess measures for inclusion. A

longitudinal measure assessing use of dual-argiplatherapy at 30 days and 1 year was
considered. Although such a measure has a gréegbhdod of improving care, the logistical

challenges of collecting longitudinal drug dataammoutpatient basis made it difficult to
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implement this measure at the present time. Waa@peful that advances in information
technology, electronic health records, and outpategistries will make reliably collecting these
data possible in the future.

We also examined additional measures related twa®ClI (PCI performed during the
same session as diagnostic angiogram) and mukivegd. These measures focused on
examining the core question of whether the PCl aygsopriate in the context of additional
therapeutic options, like medical therapy and cargrmartery bypass surgery. This was an area of
great interest and much discussion for the writaghmittee. However, in the end the group felt
limited in our ability to construct feasible meassithat could be applied reliably in clinical
practice. We decided that these topics were ulgipdteyond the charge of a writing committee
focused on PCI. Our greatest barriers were thedadefinitive data on the risks and benefits of
ad hocPCl and multivessel PCI and their role in sharedsien making by patients and
providers (49,50). The writing committee, therefatecided that this topic might be considered
in future updates of these measures or might derdendled by a writing committee focused
entirely on developing performance measures foorcany revascularization (rather than just
PCI).

6.2. Outcome Measures

As noted previously, outcome measures are highdyaae but often difficult to incorporate

into performance measure sets because of vulngyabiinfluences outside the provider’'s
control. Thus, outcome measures, particularly thiosded for use in accountability, should be
supported by strong data and should address risistatent concerns. For example, the writing
committee considered a measure of the incidendedbyfsis after PCI. However, this was
ultimately not included because the need for unetgokdialysis after PCI is extremely rare, and

when dialysis does occur after PCI, it is oftepatients with marginal renal function before the
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PCI for whom the possibility of dialysis was dissed previously. Creating a measure in this
area might dissuade these patients, who are dfteigtarisk for coronary artery disease, from
undergoing PCI. Several members of the writing cattes supported the inclusion of a related
measure of acute kidney injury after PCI that walggend on laboratory assessments of renal
function. However, controversy exists about thgdasis of acute kidney injury in this setting,
and in many patients, it would require multipledddests that are otherwise not indicated.

Similarly, the writing committee considered a measassessing rates of blood
transfusion after PCI. This was not included aseasare because the writing committee felt that
it is currently challenging to adequately accoumtdill the factors related to the decision to
transfuse patients after PCI, some of which mightddated only indirectly to the procedure.
Emergency coronary artery bypass surgery afteni®Slalso considered as a measure, but in an
era of widespread use of stents, the incidencetisraely small, which would make it an
unreliable measure. Finally, a measure of perigto@ infarction based on cardiac biomarkers
after PCl was considered. However, standardizddatan of cardiac biomarkers after PCl is
still a variable practice, and this strongly infhees rates of periprocedural infarction. Given
these concerns and that standardized collecticardiac biomarkers after PCl is not a Class |
recommendation in recent PCI guidelines, this measas not included.

Three outcome measures, in particular, were coresidgrongly by the writing

committee, and these are reviewed in detail ifadhewing sections.

6.2.1. Angina
The writing committee considered a measure of assest of angina. Given that one of the

primary reasons for performing PCI is to reducem@aghe concept of assessing anginal class in
a structured way before PCI, and reassessinglieiisame way after PCI, has intuitive appeal.

However, the writing committee noted several cimgés. First, it was recognized that
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angina/ischemia can present in different ways,thace was little agreement on how to account
for unusual symptoms presenting as an “anginahvatgmt.” Second, it was recognized that
rigorous, standardized anginal class assessmenttfee Seattle Angina Questionnaire), though
standard in clinical trials, is not typically penfieed in the clinical setting, and that more
common systems, like the Canadian Classificaticste®y, have poor reliability and are too
subjective. These issues created a tension betihhedaasibility of a measure related to angina
assessment and its usefulness. For these redseng,ting committee decided not to include an
assessment of angina in the present set, butévesl this should be an area of future
development.

6.2.2. Thirty-Day Mortality Rate

The writing committee considered a mortality measand the 30-day endpoint was discussed
in particular, because this was identified as itme tpoint (as opposed to 1 year) at which
outcomes would be most closely related to the immtexedure. For the reasons discussed in
Section 4.2death as an outcome measure has obvious appsalverall an unambiguous and
unarguable endpoint and, along with stroke, is gelyeconsidered one of the worst possible
outcomes of a PCI procedure. The challenges t@@irday mortality rate as a performance
measure relate primarily to risk-adjustment issaas, 2 main sentiments prevailed: 1) There
was a strong desire to avoid penalizing operatmrsaking difficult cases. This arose from
recognition that risk adjustment is less robushatextremes of risk, as well as from
acknowledgment of some of the unintended negabwseguences that could result from focus
on this outcome, at the individual-operator lewrekerms of avoidance of difficult cases
altogether or an undesirable displacement of tleenearby regions and operators subject to

lesser scrutiny. 2) It was recognized that mostahte has been a component of numerous prior
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efforts, and there was a desire to avoid duplieagifforts. For these reasons, the writing

committee opted not to include a measure relat@®{day mortality rate.

6.2.3. Revascularization
The occurrence of a negative outcome after PCh asaestenosis or stent thrombosis, was also

considered as an outcome measure. The writing ctieengenerally agreed that restenosis and
stent thrombosis are negative outcomes but wamragireement that all of the factors that
contribute to these outcomes are understood, least there was some lack of consensus about
the extent to which these outcomes are relateddioifs within the operator’s direct control.
More importantly, restenosis and stent thrombagdath now relatively low-frequency events
for any individual operator. In addition, preseigatwith either restenosis or thrombaosis is not
always to the same medical center where the indeoedure was performed, which creates a
challenge to accurately ascertaining the incideri¢bese outcomes at the individual-operator or
center level. For these reasons, the writing cotesnidid not include any outcome measures

related to restenosis or thrombosis.

6.3. Structural Measures
Two additional structural measures related toaistandardized protocols were carefully

considered by the writing committee. However, tresactural measures were determined to be
inappropriate for inclusion in the measure sehatgresent time. In both cases, use of protocols
has been advocated as a way to potentially mitigsikefor patients in developing complications
from PCI.

Firgtven the high potential for morbidity and moitiahssociated with use of
antiplatelet and anticoagulation therapy, the wgittommittee considered a measure to assess
use of a standardized protocol for these agentaeMer, despite their extensive use of these

protocols, there is scant evidence to link the@ afa protocol to improved patient outcomes.
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Dosing guidelines exist for specific agents; howetreere is a wide range of variability even in
the guidelines to account for important clinicahsmerations, including adjustments for renal
impairment, concomitant warfarin anticoagulatiomg ather clinical factors. Thus, the writing
committee decided that the proposed measure offttlecadded value to quality care
assessment at the present time, given the complexjtiired for its effective implementation.
The writing committee does encourage developmethiraplementation of protocols for
antiplatelet and anticoagulant therapy as apprtgpaa a local basis, and reconsideration of this
measure might occur in future iterations of thisaswee set as the evidence base evolves.
Second, the writing committee considered usembgocol for managing contrast-related
nephropathy before and during PCI but decidedttieevidence base is not substantive enough
to support inclusion of such a measure at the ptégee. However, as discussed in Section 5.1
the writing committee did elect to include docunatioin of preprocedural estimated GFR and
contrast dose as internal quality-improvement messin this set. There is a tight linkage
between GFR and contrast dose and developmenhukstrelated nephropathy. The writing
committee felt that these measures should capuutie sufficient granularity, important data to
guide local improvement efforts. As the evidenceebi@ guide the management of contrast-
related nephropathy continues to evolve, consigerdor inclusion might be appropriate in

future iterations of this measure set.

7. Areas for Further Research
The writing committee identified 4 areas of intéres further investigation. Although the areas
are relevant to performance measures in geneealytiing committee felt they would have

particularly important implications for measuremeiith regard to PCI. Some of these have
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been discussed throughout the present documeaeleivant sections but are highlighted here for

additional emphasis.

7.1. Documentation of Prescription of Drugs Verstdling of Drug Prescriptions and
Optimal Dosing of Drugs

The writing committee felt that it will be importaim future work to examine moving beyond
documentation of only the prescription of drugshe actual filling of drug prescriptions and the
optimal dosing of drugs. Unfortunately, using exigtdata collection systems to measure these
is currently too difficult, expensive, and proneetoor to serve as a useful quality measure.
Additionally, a patient could be seen by severatptioners who have different standards for
optimal dosing.

7.2. Limitations of Current Data Systems for PCI

Administrative claims data are used for a large pemnof analyses focused on PCI utilization.
Although valuable for capturing use and costs,dltega are inadequate as a source for quality
measures. For example, the Dartmouth Atlas hasestey for several years that substantial
regional differences exist in PCI utilization, l&@agito concerns that PCl is overutilized (25). A
thorough understanding of the reasons for regiea@ahtion in these procedures and their value
for outcomes, such as improvements in angina aatitgof life, however, is still lacking. In
addition, hospital-based systems for collectinguaat PCI are increasingly incomplete because
most elective procedures are now done with an tietgiaor observational status rather than an

inpatient status.

7.3. Shared Accountability
Most patients who have undergone a PCI have cotoeantact with more than one physician

before receiving their procedure from an intervemai cardiologist. These can include a primary

care physician, emergency physician, hospitahs¢nsivist, noninvasive cardiologist, and
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clinical cardiologist. Accountability for qualityeeds to occur throughout the process and should
be shared by all the providers who care for theepatAlthough accountability and subsequent
outcomes lie primarily with the interventionist, nyasteps in the process that occurred before
the PCI can contribute to optimizing patient cdileis is equally true for care that happens after

the PCI.

7.4. Patient Surveys
The writing committee suggests that hospitals sutlieir PCI patients about their level of

knowledge, level of education, and perception d€omes of their procedures. This is an
exciting and important method of ascertaining amsLieng patient education with regard to their
perceived outcomes of PCI. The writing committeg bt support including this as a measure
because the outcomes of PCI vary according to ptiegesymptoms; for example, patients with
an acute myocardial infarction could have an imprbrisk of mortality as a result of their PCI,
but patients undergoing elective PCI for chronabkt angina probably have no improvement in

their outcome other than symptom relief.
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Board of Trustees
Tracy Y. Wang | Content Reviewer— « AstraZeneca None None Bristol-Myers None None
ACC/AHA Task Force on Data« Medco Health Squibb
Standards Solutions Canyon
Pharmaceuticals
Daiichi Sankyo
Eli Lilly
Heartscape
Merck
Sanofi-Aventis
The Medicines
Company
Gilead
Michael J. Wolk| Content Reviewer—ACC None None None None None None
Appropriate Use Criteria Task
Force
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This table represents the relationships of revieweéth industry and other entities that were disebbat the time of peer review and determined telaant. It
does not necessarily reflect relationships withustdy at the time of publication. A person is dedriehave a significant interest in a busineskefihterest
represents ownership 85% of the voting stock or share of the businestyemmr ownership 0£$10 000 of the fair market value of the busineg#yermr if funds
received by the person from the business entitgeck&% of the person’s gross income for the previ@ar. A relationship is considered to be modesis less
than significant under the preceding definitionleenships that exist with no financial benefie @lso included for the purpose of transparenasiationships in
this table are modest unless otherwise noted.

According to the ACCF/AHA, a person hagetevantrelationship IF: a) Theelationship or interestelates to the same or similar subject mattee]lettual
property or assetopic, or issue addressed in ti@cument or b) The company/entitywith whom the relationship exists)makes a drug, drug class, or device
addressed in th#ocumentor makes a competing drug or device addressttthocument or ¢) Theperson or a member of the person’s househdids a
reasonable potential for financial, professionabitier personal gain or loss as a result of thessontent addressed in tlecument

*No financial relationship.
tSignificant (greater than $10 000) relationship.

$DCRI has numerous grants and contracts sponsgriediistry. These include the following: AastronoBéiencest; Abbottt; Abiomedt; Acom Cardiovasculart
Adolor Corp.t; Advanced Cardiovascular Systemstyahded Stent Technologiest; Adynnx; Aijnomototefdant; Amgent; Alnylam Pharmat; Alpharmat;
Amylin Pharmaceuticalst; Anadyst; Anesivat; Angadital Systemst; ANGES MGT; Angiomedtrixt; APT NidDentert; ASCA Biopharmat; Astellas Pharmat;
Asklepiost; AstraZenecat; Atritecht; Attention Téqeeuticst; Aventist; Baxtert; Bayert; Berlext; B@ditinet; Biogent; Biolex Therapeuticst; Biomarker
Factoryt; Biositet; Boehringer Ingelheim BiogenbsBn Scientifict; Bristol-Myers Squibbt; BMS PfizeCarbomedt; CardioDxt; CardioKinetixt;
Cardiovascular Systemst; Cardiovaxt; Celsion Copehtocort; Cerexat; Chase Medicalt; Conatus Pdweuaticalst; Conor Medsystemst; Cortext;
Corgentecht; CSL Behringt; CV Therapeuticst; DaiRiiarmaceuticalst; Daiichi Sankyot; Daiichi Sankiityt; Datascope; Dendreont; Dainippont; Dr.
Reddy’s Laboratories; Eclipse Surgical Technologiéxwards Lifesciencest; Eisait; Endicort; Enteedist; Enzon Pharmaceuticalst; Eli Lillyt; Ethitpn
Ev3t; Evalvet; F2GT; Flow Cardiat; Fox Hollow Phaomuticalst; Fujisawat; Genetecht; General Eld¢tBeneral Electric Co.t; General Electric Healte¢a
General Electric Medical Systemst; Genzyme Co@enome Canadat; Gilead Sciencest; GlaxoSmithKli@eidant Corp.t; Heartscape Technologiest;
Hoffman-LaRochet; Hospirat; Idera Pharmaceuticdlsirjat; Imcor Pharmaceuticalst; Immunext; INFORMIimext; Inspire Pharmaceuticalst; Ischemixt;
Janssent; Johnson and Johnsont; Jomedt; Juvertapehticst; KAl Pharmaceuticalst; King Pharmacalgi; Kyowa Pharmat; Luitpoldt; Mardilt;
Medlimmunet; Medscapet; Medtronic Diabetest; MedltfgrMedtronic Vasculart; Merck Groupt; MicroMedchaologyt; Millennium Pharmaceuticalst;
Mitsubishi Tanabet; Momentat; Nabrivat; Neuron Rizareuticalst; NitroMed; NovaCardia Inct; Novarti® &roupt; Novartis Pharmaceuticalst; Oncurat;
Orexigent; Ortho-McNeil-Janssent; OSI Eyetecht; Pi&rmaceuticalst; Pfizert; Pharmacyclicst; PhasethsPharmost; Phyxius Pharmaceuticals; Pharsightt
Pluristen Therapeuticst; Portola Pharmaceuticélsdventyst; Radiantt; Regado Biosciencest; Rengeriitarmaceuticalst; Roche Molecular Systemst; &och
Groupt; Roche Diagnostict; Salix Pharmaceutica@siofi-Pasteur, Inc; Sanofi-aventist; Santaris fAbhaeuticalst; Schering-Plought; Sciost; Siemenst;
Southwest Oncology Groupt; Spectraneticst; Sumr8irhpvion Pharmaceuticalst; TAP PharmaceuticallRtsdl; Tengiont; The Medicines Companyt;
Theravancet; TherOxt; Tethys Biosciencet; TheregEimree Rivers Pharmaceuticalst; The EMMES Corpmrdit UCBT; ValentisT; Valleylabt; Vertext;
Viacort; and Wyetht.

AACVPR indicates American Association of Cardiouslac and Pulmonary Rehabilitation; ACC, Americarl€xe of Cardiology; ACR, American College of
Radiology; AHA, American Heart Association; AMA-PCRmerican Medical Association—Physician Consartifor Performance Improvement; CV,
Cardiovascular; DCRI, Duke Clinical Research Ingtif DSMB, Data Safety Monitoring Board; NCDR, Naudl Cardiovascular Data Registry; NCQA, National
Committee for Quality Assurance; NHLBI,National kedé.ung, and Blood Institute; SCAI, Society for@evascular Angiography and Interventions.
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Appendix C. ACC/AHA/SCAI/AMA-PCPI/NCQA 2013 Percutaneous Coronary Interventions
Performance Measures: Summary Analysis Table

Completely Partially Summary Comments8
Fulfills Fulfills or Does
Attribute* Not Fulfill
Attribute*
Measures included in the performance measure set
Comprehensive Documentation of 1,2,3,4
PCIt
Appropriate Indication for Elective 1,2,3b,4 3a Lack of existing data on use in test populationgesat difficult to know whether
PCIt the current measure accurately captures “apprepess” (as opposed to
encouraging gaming) or whether it will lead to uaimded consequences by
punishing providers.
Assessment of Candidacy for Dual- 1,24 3 ACCF National Cardiovascular Data Registry CathR&gjistry is unable to
Antiplatelet Therapyt measure this. It will require additional chart domntation and abstraction.
Use of Embolic Protection Devices 2,3b,4 1b, 3a The guideline Class of Recommendation is 1, aneLefvEvidence is only B.

the Treatment of Saphenous Vein
Bypass Graft Diseaset

Documentation of Preprocedural 2,34 1 There are few potential unintended consequencesn gihat there are no
Glomerular Filtration Rate and thresholds specified in this measure. However,engd indicates that doses are
Contrast Dose Used During the inconsistently documented. Therefore, althoughresisure is expected to have
Proceduret limited impact because it requires only documeatgtit is an intermediate step tp

a more meaningful performance measure.

Radiation Dose Documentedt 2,34 1 There are few potential unintended consequences ghat there are no thresholds
specified in this measure. However, evidence indgthat doses are inconsistently
documented. Therefore, although this measure isa&d to have limited impact
because it requires only documentation, it is s&rimediate step to a more
meaningful performance measure.

Postprocedural Optimal Medical 12,34 Registry data are currently limited, making it Lagible to capture specific
Therapy Compositet medical, patient, or system exceptions.
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\14

Cardiac Rehabilitation Patient 1,234

Referralt

Regional or National PCI Registry 2,34 1 The guideline Class of Recommendation is 1, bueLef/Evidence is only C.

Participationt

Annual Operator PCI Volumet 2,3b 1,3a,4 » There are potential unintended consequences beopasators might be more
inclined to intervene when the procedure is noiciaied.

e This measure could pose a feasibility challengepérson works at multiple

sites.

Annual Hospital PCI Volumet 2,3 1,4 Smaller hospitals might be more inclined to inteevevhen the procedure is not

indicated, to achieve higher volumes.

Measures considered but not included in the performnce measure set

Assessment of patient knowledge of 1,4b 2,3,4a
benefits and risks of PCI

e Limited availability of validated surveys.

* Limited existing literature on patient educatioractionable methods to
improve it.

Postprocedural dialysis 1 2,34 « Dialysis might not be related to PCI.

* Long measurement period is heeded to capture gigen it is a rare event.

Postprocedural blood transfusion 1 3,4 Bleeding might occur outside interventionalist£us of control.

Measurement of cardiac biomarkers N/A 1,2,3,4 Evidence is still controversial.

Periprocedural angina assessment 1,2 3,4 This is a potentially high-impact area with valighinstruments, yet little data
exist on how to best incorporate validated instniménto routine practice without
excessive effort or costs.

Aspirin/thienopyridine at discharge 3,4 1,2 There is little room for major impact or improvenhegiven existing evidence of

already high compliance rates.

ACCF indicates American College of Cardiology Foaitiah; AHA, American Heart Association; GFR, glomiar filtration rate; and PCI, percutaneous corgtiatervention.

*Corresponding numbers and letters are linked ¢@odA8C/AHA Task Force on Performance Measures Atteb for Performance Measures. Numbers indicaterities attribute, and letters

indicate specific attribute subcriteria.

TThese measures are performance measures.

fIndicated in shading, these measures have be@mdeiquality metricsQuality metric are designated for use in internaliy-improvement programs only. These measuresat
appropriate for any other purpose (e.g., pay-fafgomance, physician ranking, or public reportimggrams).

8Where applicable, the writing committee providachenary comments about why certain measures welgdied or not included in the final measure set. dfbattributes noted as “partially

or does not fulfill attribute,” the writing commé¢ provided summary comments.
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Attributes and subcriteria key:

1. Evidence based:
la. For structural measures, the structure shoulddsely linked to a meaningful process of care thatirn is linked to a meaningful patient
outcome.
1b. For process measures, the scientific basis fomeesure is well established, and the processdheutlosely linked to a meaningful
patient outcome.
1c. For outcome measures, the outcome should beallynimeaningful. If appropriate, performance measurased on outcomes should
adjust for relevant clinical characteristics thrbulge use of appropriate methodology and high-tudéta sources.
2. Measure selection:
2a. The patient group to whom the measure appliasofdeator) and the patient group for whom conforogais achieved (numerator) are
clearly defined and clinically meaningful.
2b. Exceptions and exclusions are supported by egien
2c. The measure is reproducible across organizatiotiglalivery settings.
2d. Face validity—The measure appears to assess whaniended to.
2e.Content validity—The measure captures most meéuiagpects of care.
2f. Construct validity—The measure correlates welhwaither measures of the same aspect of care.
3. Measure feasibility:
3a. The data required for the measure can be obtaitbdeasonable effort and cost.
3b. The data required for the measure can be obtaiitaoh the period allowed for data collection.
4. Accountability:
4a. Actionable—Those held accountable can affect ére process or outcome.
4b. The likelihood of negative unintended consequemgtsthe measure is low.
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