% NATIONAL

[ ]
»

% .% QUALITY FORUM
RO TR Driving measurable health

improvements together

MEASURE WORKSHEET

This document summarizes the evaluation of the measure as it progresses through National Quality Forum’s
(NQF) Consensus Development Process (CDP). The information submitted by the measure
developers/stewards is included after the Brief Measure Information and Preliminary Analysis sections.

To navigate thelinks in the worksheet: Ctrl+ click link to go to thelink; ALT + LEFT ARROW to return

Brief Measure Information

NQF #: 2377

Corresponding Measures:

Measure Title: Overall Defect Free Care for AMI
Measure Steward: American College of Cardiology

sp.02. Brief Description of Measure: The proportion of acute M| patients >= 18 years of age that receive
"perfect care" based upon their eligibility for each performance measures

1b.01. Developer Rationale: This composite measure is vital as it shows that the patient received all of the
treatments for care of AMI that are strongly recommended in national guidelines. While performance may be
higher for some individual measures the data has shown that performance on total care of the Ml patient can
be greatlyimproved.

sp.12. Numerator Statement: Count of patients with ALL care opportunities met for which they were eligible.
sp.14. DenominatorStatement: Count of patients with at least one eligible care opportunity

sp.16. DenominatorExclusions: The exclusions for this measure were minimal and comprised: patients <18
years of age, hospital submissions that did not pass the NCDR quality check, and patients who were ineligible
for defect free care measure (e.g., contraindications, clinical studies).

Measure Type: Composite
sp.29. Data Source: Other

sp.07. Level of Analysis: Facility

IF Endorsement Maintenance — Original Endorsement Date: 09/08/2014
Most Recent Endorsement Date: 6/10/2019

NQF Evaluation: Do not cite, quote, or circulate



IF this measureis included in a composite, NQF Composite#/title: Overall defect free care for AMI
#2377 - Overall Defect Free Care for AMI

#2377 - Overall Defect Free Care for AMI

IF this measure is paired/grouped, NQF#/title:

sp.03. IFPAIRED/GROUPED, what is the reason this measure must be reported with other measuresto
appropriately interpret results?:

Preliminary Analysis: Maintenance of Endorsement

To maintain NQF endorsement, endorsed measures are evaluated periodically to ensure that the measure still
meets the NQF endorsement criteria (“maintenance”). The emphasis for maintaining endorsement is focused
on how effective the measure is for promoting improvements in quality. Endorsed measures should have
some experience from the field to inform the evaluation. The emphasis for maintaining endorsement is noted
for each criterion.

Criteria 1: Importance to Measure and Report

1a. Evidence

Maintenance measures —less emphasis on evidence unlessthere is new information or a change in evidence
since the prior evaluation

1a. Evidence. The evidence requirements for a structure, process, or intermediate outcome measure are that
it is based on a systematic review (SR) and grading of the body of empirical evidence in which the specific
focus of the evidence matches what is being measured. For measures derived from a patient report, the
evidence also should demonstrate that the target population values the measured process or structure and
finds it meaningful.
Thedeveloper providesthe following description for this measure:
e This is a maintenance composite measure at the facility level that assessesthe proportion of patients
18 years of age or older that receive all recommended treatments based upon their eligibility
following national guidelines for the treatment and care of patients diagnosed with Acute Myocardial
Infarction (AMI).

e The developer provides a logic model linking guidelines and performance measure-based treatments
for AMI to defect free care for AMI patients and reduced mortality.

Thedeveloper providesthe following evidence for this measure:

e SR of the evidence specific to this measure? Yes J No
e Quality, Quantity, and Consistency of evidence provided? Yes I No
e Evidence graded? Yes [J No

Summary of prior review in 2019

e The all-or-none composite measure has eleven components of which the developer provided a
systematic review and grading of empirical evidence.

e Basedon AHA/ACC (2014) guidelines and American College of Cardiology Foundation (ACCF)/AHA
(2013) guidelines, evidence was presentedto support the link to defect free care for AMI and reduced
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mortality. The Standing Committee agreed that the evidence supported the components of the
composite measure.

The Standing Committee discussed whether the title of this measure accuratelyrepresents the intent.
The developer statedthat thereis a public title that better suits the intention of the measure.

Changes to evidence from last review

[J The developer attests that there have been no changes in the evidence since the measure was last
evaluated.

The developer provided updated evidence for this measure:

The developer added three additional sources of evidence:

o The 2021 AmericanHeart Association (AHA)/American College of Cardiology (ACC)/American
Society of Echocardiography (ASE)/ American College of Chest Physicians (CHEST)/ Society for
Academic Emergency Medicine (SAEM)/ Society of Cardiovascular Computed Tomography
(SCCT)/ Society for Cardiovascular Magnetic Resonance (SCMR) Guideline for the Evaluation
and Diagnosis of Chest Pain;

o The 2017 AHA/ACC clinical performance and quality measures for adults with ST-elevation and
non—ST-elevation myocardial infarction; and

o The 2021 ACC/AHA/ Society for Cardiovascular Angiography and Interventions (SCAI)

Guideline for Coronary Artery Revascularization.

The developer notes that most of the recommendations included are rated as Level A, Level B and
Level C, and have assigned classes.
The developer notes that the 15 performance measures that comprise the Overall Defect Free Care for
AMI composite have changedto align with the updated 2017 AHA/ACC Clinical Performance and
Quality Measures for Adults With ST-Elevation Myocardial Infarction (STEMI)and Non—ST-Elevation
Myocardial Infarction (NSTEMI).

o The STEMI component of the composite includes 14 of the 15 performance measures:

B Aspirin at Arrival

e Non-enteric-coated, chewable aspirin (162 mg to 325 mg) should be given to
all patients with NSTE-ACS without contraindications as soon as possible after
presentation, and a maintenance dose of aspirin (81 mg/d to 162 mg/d)
should be continued indefinitely (7,40-43). (Class |, Level of Evidence: A)

B Aspirin prescribed at Discharge

e After PCl, aspirin should be continued indefinitely (13,33,48). (Class |, Level of
Evidence: A)

e Aspirin should be continued indefinitely (31,38,39) (Class I, Level of Evidence:
A), and clopidogrel (75 mg daily) should be continued for at least 14 days
(38,39) (Class |, Level of Evidence: A) and up to 1 year (Class |, Level of
Evidence: C)in patients with STEMI who receive fibrinolytic therapy.

®m  Beta-Blocker Prescribed at Discharge

e Betablockers should be continued during and after hospitalization for all
patients with STEMI and with no contraindications totheir use (49,50). (Class
I, Level of Evidence: B)

B High Intensity Statinat Discharge (new)

e High-intensity statintherapyshould be initiated or continued in all patients
with STEMI and no contraindications to its use (434—-436). (Class |, Level of
Evidence: B)

e |n patients who are 75 years of age or younger with clinical ASCVD, high-
intensity statintherapyshould be initiated or continued with the aim of
achieving a 50% or greater reductionin LDL-C levels (S4.1-1—54.1-5). (Class |,
Level of Evidence: A)



P2Y12 Inhibitor at Discharge (new)

e P2Y12 inhibitor therapyshould be given for 1 year to patients with STEMI who
receive a stent (bare-metal or drug-eluting) during primary PCl -Clopidogrel 75
mg daily, or Prasugrel 10 mg daily, or Ticagrelor 90 mg twice a day* (Class |,
Level of Evidence: B)

e Prasugrelshould not be administered to patients with a history of prior stroke
or transientischemic attack (116). (Class Ill, Level of Evidence: B)

Evaluation of LV Systolic Function

e LVEF should be measuredin all patients with STEMI. (Class |, Level of
Evidence: C)

e A noninvasive imaging test is recommended to evaluate LV function in
patients with definite ACS (56-60). (Class |, Level of Evidence: C)

ACEl or ARB for LVSD at Discharge

e Anangiotensin-converting enzyme inhibitor (ACE) should be administered
within the first 24 hours to all patients with STEMI with anterior location, HF,
or ejection fraction (EF) less than or equal to 0.40, unless contraindicated
(61,65-67). (Class |, Level of Evidence: A)

e Anangiotensin receptor blocker (ARB) should be given to patients with STEMI
who have indications for but are intolerant of ACE inhibitors (64,68). (Class |,
Level of Evidence: B)

e ACEinhibitors should be started and continued indefinitely in all patients with
LVEF <0.40and in those with hypertension, diabetes mellitus, or stable
chronic kidney disease (CKD), unless contraindicated (69,70). (Class |, Level of
Evidence: A)

e ARBs arerecommended in patients with HF or MI with LVEF less than 0.40
who are ACE inhibitor intolerant (64,71). (Class |, Level of Evidence: A)

Cardiac Rehabilitation Patient Referral From an Inpatient Setting

e Exercise-based cardiac rehabilitation/secondary prevention programs are
recommended for patients with STEMI (44,46—48). (Class |, Level of Evidence:
B)

e Among 601,099 U.S. Medicare beneficiaries who were hospitalized for
coronary conditions or revascularization procedures, mortality rates were 21%
to 34% lower among participants in cardiac rehabilitation programs than
among nonparticipants.

Reperfusion Therapy

e Reperfusion therapyshould be administeredto all eligible patients with STEMI
with symptom onset within the prior 12 hours (72,94). (Class |, Level of
Evidence: A)

e The developer cited nine recommendations with varying levels of evidence.

Door-to-needle Time (new)

e Inthe absence of contraindications, fibrinolytic therapy should be
administeredto patients with STEMI at non—PCl-capable hospitals when the
anticipated FMC-to-device time at a PCl-capable hospital exceeds 120 minutes
because of unavoidable delays (72,76,77). (Class |, Level of Evidence: B)

e The developer cited five recommendations with varying levels of evidence.

First Medical Contact-Device Time (new)

e Primary PClis the recommended method of reperfusion when it can be
performed in a timely fashion by experienced operators (94-96). (Class I, Level
of Evidence: A)



EMS transport directly to a PCl-capable hospital for primary PCl is the
recommended triage strategy for patients with STEMI, with an ideal FMC-to-
device time system goal of 90 minutes or less (97-99). (Class |, Level of
Evidence: B)

Primary PCl should be performed in patients with STEMI and ischemic
symptoms of less than 12 hours’ duration (92-94). (Class I, Level of Evidence:
A)

Immediate Angiography After Cardiac Arrest (new)

Immediate angiography and PCl when indicated should be performed in
resuscitated out-of-hospital cardiac arrest patients whose initial ECG shows
STEMI (159-174). (Class I, Level of Evidence: B)

Door-in Door-out Time (new)

Immediate transfer toa PCl-capable hospital for primary PCl is the
recommended triage strategy for patients with STEMI who initially arrive at or
are transportedto a non—PCl-capable hospital, with an FMC-to-device time
system goal of 120 minutes or less* (95,96,100,101). (Class I, Level of
Evidence: B)

Immediate transfer toa PCl-capable hospital for coronary angiographyis
recommended for suitable patients with STEMI who develop cardiogenic
shock or acute severe HF, irrespective of the time delay from Ml onset (354).
(Class|, Level of Evidence: B)

*The proposed time windows are system goals. For any individual patient,
every effort should be made to provide reperfusion therapy as rapidly as
possible.

Time to Primary PCl among transferred STEMI patients (new)

Immediate transfer toa PCl-capable hospital for primary PCl is the
recommended triage strategy for patients with STEMI who initially arrive at or
aretransportedto a non—PCl-capable hospital, with an FMC-to-device time
system goal of 120 minutes or less* (95,96,100,101). (Class I, Level of
Evidence: B)

*The proposed time windows are system goals. For any individual patient,
every effort should be made to provide reperfusion therapy as rapidly as
possible.

o The NSTEMI component of the composite includes 9 of the 15 performance measures:
Aspirin at Arrival

Aspirin prescribed at Discharge

Beta-Blocker Prescribed at Discharge

High Intensity Statinat Discharge (new)

P2Y12 Inhibitor at Discharge (new)

Evaluation of LV Systolic Function

ACEIl or ARB for LVSD at Discharge

Cardiac Rehabilitation Patient Referral from an Inpatient Setting

Early troponin measurement after NSTEMI (new)

Serial cardiactroponin | or T levels (when a contemporary assayis used)
should be obtained at presentationand 3 to 6 hours after symptom onset (see
Section 3.4, Class |, #3 recommendation if time of symptom onset is unclear)
in all patients who present with symptoms consistent with ACS to identify a
rising and/or falling patternof values (21,64,67—71). (Class I, Level of
Evidence: A)



e Additional troponin levels should be obtained beyond 6 hours after symptom
onset (see Section 3.4, Class |, #3 recommendation if time of symptom onset is
unclear) in patients with normal troponin levels on serial examination when
changes on ECG and/or clinical presentation confer an intermediate or high
index of suspicion for ACS (21,72-74). (Class |, Level of Evidence: A)

e Ifthe time of symptom onsetis ambiguous, the time of presentation should
be considered the time of onset for assessing troponinvalues (67,68,72).
(Class|, Level of Evidence: A)

Exception to evidence
e N/A

Questions for the Standing Committee:
*  Whatis the relationship between this measure and patient outcomes?
* How strong is the evidence for this relationship?
* Isthe evidence directly applicable to the process of care being measured?

Guidance Fromthe Evidence Algorithm

Not a health Outcome or PRO (Box 1) -> Based on a systematic review and grading of the body of empirical
evidence (Box 3) -> Summary of QQC provided (Box 4) -> Quality of evidence varies from high to low
depending on the guideline (Box 5b)-> Moderate

Preliminary rating for evidence: [0 High X Moderate [ Low O Insufficient

1b. Gap in Care/Opportunity for Improvement and Disparities

Maintenance measures —increased emphasis on gap and variation

1b. Performance Gap. The performance gap requirements include demonstrating quality problems and
opportunity for improvement.

o The developer reported the median rate of performance for defect free care across 764 hospitals was
72.32% using data from the National Cardiovascular Data Registry (NCDR) ChestPain-Ml registry from
2019Q1 to 2019Q4.

o The developer reports a mean performance of the measure as 58.47% with a standard deviation of
21.24%.

o The developer highlighted the right-skewed distribution of this measure showing most hospitals were
between 56% to 100%.

Disparities
e The developer used Medicaid insurance status as an economic indicator of social risk and further
examined race/ethnicity, age, and gender to determine if there were differences in these
demographic indicators of socialrisk.
o The developer reported performance rates across various stratified populations:

o Race/Ethnicity: There was significant overlap in hospital performance with median
performance ranging from 55.88% for Black non-Hispanic patients to 66.67% for patients
identifying as “Other” race. White non-Hispanic patients and Hispanic patients had median
performances of 61.43% and 59.09%, respectively.



o Proportion of Non-White Patients: Hospital performance across quartiles was similar
regardless of the percentage of non-White patients treated at hospitals, with median
performance ranging from 62.6% (Quartile 1) to 57.1% (Quartile 3).

o Gender: Among female patients, the median hospital performance was 56.8% (IQR: 38.9% to
71.43%), while the median hospital performance among male patients was 62.2% (IQR: 44.3%
t0 75.1%).

o Age: For patients under 65 years of age, the median hospital performance in delivering Defect
Free Carewas 62.35% (IQR: 45.58% to 75.25%), while for those 65 years or older, it was
57.58% (IQR: 39.39% to 72.41%).

o Insurance: Hospital performance was similar across quartiles stratified by the proportion of
Medicaid-insured patients they care for. Median hospital performance ranged from 56.39%
(Quartile 4) to 64.73% (Quartile 3).

e The developer notes that across various stratified populations, there is a wide gap in performance
along with broad interquartile ranges, illustrating the need for this measure towards improving the
quality gap.

Questions for the Standing Committee:

* |stherea gap in care that warrants a national performance measure?

N/

Preliminary rating for opportunityforimprovement: X High [ Moderate [ Low L[]
Insufficient

1c. Composite — Quality Construct and Rationale

Maintenance measures —same emphasis on quality construct and rationale as for new measures

1c. Composite Quality Construct and Rationale. The quality construct and rationale should be explicitly
articulated and logical; a description of how the aggregation and weighting of the components is consistent
with the quality construct and rationale also should be explicitly articulated and logical.

e  This developer emphasizes the benefits of a composite measure toreduce the information burden by
distilling the available indicators into a simple summary, tracka wider range of metrics, and translate
severalvariables into a single decision.

o The developer notes that each measure is weighted equally within the composite measure.

o The developer highlights that datais aggregated ona rolling four quarter basis and returnedto
participating sites withtheir quarterly rates, hospital rates and a national rate.

o The registry participants’ dashboards aggregate weekly to allow data to be reviewed for
accuracy prior to the formal quarterly aggregation that establishes the national benchmark.

e The developer states that the report allows for participating sites to see improvement or decline in
their level of care and allows for comparisonagainst a national aggregate that includes all participating
sites.

o The developer states eachindividual measure characterizes individual guideline-recommended
processes of care for AMI.

o The developer maintains that empirical analyses pertinent to aggregations or weighting is not
necessary for all-or-none composites.

Questions for the Standing Committee:

* Arethe quality construct and a rationale for the composite explicitly stated and logical?
* |sthe method for the aggregation and weighting of the components explicitly stated and logical?



Preliminary rating for composite quality construct and rationale: High O Moderate [ Low [
Insufficient

Criteria 2: Scientific Acceptability of Measure Properties
Complex measure evaluated by the Scientific Methods Panel (SMP)? X Yes (] No

Evaluators: Christie Teigland; Alex Sox-Harris; Jack Needleman; Jack Needleman; Sean O’Brien; Jeff Geppert;
Larry Glance; Marybeth Farquhar; Sam Simon; Paul Kurlansky; Sherrie Kaplan; Eric Weinhandl (Combined
Methods Panel Review)

e The SMP passedon Reliability with a score of: H-4; M-6; L-0; |-0.
e The SMP passedon Validity witha score of: H-2; M-7; L-0; I-1.

2a. Reliability: Specifications and Testing

For maintenance measures—no change in emphasis —specifications should be evaluated the same as with
new measures.

2al. Specifications require the measure, as specified, to produce consistent (i.e., reliable) and credible (i.e.,
valid) results about the quality of care when implemented.

For maintenance measures —less emphasis if no new testing data are provided.

2a2. Reliability testing demonstrates whether the measure data elements are repeatable and producing the
sameresults a high proportion of the time when assessedin the same population during the same time
period, and/or whether the measure score s precise enough to distinguish differences in performance across
providers.

Specifications:

® The developer notes that the performance measures that comprise the Overall Defect Free Care for
AMI composite have changedto align with the updated 2017 AHA/ACC Clinical Performance and
Quality Measures for Adults With ST-Elevation and Non—ST-Elevation Myocardial Infarction.

o The developer notes that for this endorsement cycle the STEMI component of the composite includes
a total of 14 measures and the NSTEMI component of the composite includes a total of 9 measures.
Three measures were removed from the 2018 STEMI Composite because they were topped out: Statin
Prescribed at Discharge, Time to Primary PCl, Adult Smoking Cessation Advice Counseling. Two old
measures from the 2018 NSTEMI Composite were removed because they were topped out: Statin
Prescribed at Discharge, Adult Smoking Cessation Advice Counseling.

e Measure specifications for the composite performance measure alsoinclude component measure
specifications; aggregation and weighting rules; handling of missing data; standardizing scales across
component measures; required sample sizes.

Reliability Testing:
e Did the developer conduct new reliability testing? X Yes [ No
e Reliability testing conducted at the Patient/Encounter Level:

o The developer utilized patient/encounter-level validity testing (details below) as
patient/encounter-level reliability.

e Reliability testing conducted at the Accountable Entity Level:



o The developer conducted split sample testing (cohort split into two random samples) with
calculation of Pearson correlation coefficient and Cronbach coefficient using a national
registryfor CY 2019 with 695 hospitals and 130,279 patients represented.

B Mean scores: sample 1=0.5711 (SD=0.22); sample 2=0.5729 (SD=0.22)
®  Pearson correlation coefficient: 0.87685
B Cronbach Coefficient: 0.93438

SMP Summary:

e Reviewers generallyfound the testing methods to be acceptable.

Questions for the Standing Committee regarding reliability:

* Do you have any concerns that the measure cannot be consistently implemented (i.e., are the measure
specifications adequate)?

* The SMP s satisfied with the reliability testing for the measure. Does the Standing Committee think
there is a need to discuss and/or vote on reliability?

Guidance Fromthe Reliability Algorithm
Box 1->Box2->Box4->Box5->Box6->Box6b

Preliminary rating for reliability: [0 High X Moderate [ Low [ Insufficient

2b. Validity: Validity Testing; Exclusions; Risk Adjustment; Meaningful Differences; Comparability;
Missing Data

For maintenance measures —less emphasis if no new testing data are provided

2b2. Validity testing should demonstrate the measure data elements are correct and/or the measure score
correctly reflects the quality of care provided, adequately identifying differences in quality.

2b2-2b6. Potential threats to validity should be assessed/addressed.
Validity Testing
e Did the developer conduct new validity testing? Yes [ No

e Validity testing conducted at the Patient/Encounter Level:

o The developer states that the National Cardiovascular Data Registry Data Quality Program has
validation checks of data completeness (missing data), consistency (logically related fields
have values consistent with other fields), and accuracy (agreement betweenregistry data and
chart reviews).

o The developer conducted an audit using Chest Pain-MI (CPMI) registry data from 1/1/2019 to
12/31/2019.

®  This audit assessed a random sample of CPMI Registry participating facilities (n=80) for
data accuracy, facility abstractor’sinter-rater reliability (as measured by agreement
rates).

o Agreement rates fromthe individual data elements (n=194) is currently in
review and were unavailable for confidentiality reasons. They were not
included in this submission.

o Dataaccuracyresults

®m  Categorical data assessed using prevalence-adjusted and bias-adjusted kappa (PABAK)
(93,748 data points): 0.939



®  Continuous data assessed using Pearson Correlation Coefficient (23,206 data points):
0.888
o Abstractorinter-rater reliability: the developer conducted an audit to assess arandom sample
of CPMI Registry participating facilities (n=80).
®  PABAK (8,139 data points): 0.971
®  Pearson (1,781 data points): 0.990

Validity testing conducted at the Accountable-Entity Level:

o The developer conducted empirical validity testing of the composite measure score by
comparing hospital performance (n=526) on the composite measure of “defect-free care”
(2019 data) and 30-day risk-standardized mortality rates for AMI (2013-2014 most recent
data)and examined the distribution and correlation (Pearson correlation coefficient) of the
two measures. The developer hypothesized that defect-free care processes for AMI will be
associated with lower mortality rates.

®  The developers found a similar distribution of hospitals by volume across both
measures with a Pearson correlation coefficient of -0.09596 (p=0.0279). This is in the
hypothesized direction, indicating that more patients receiving defect free care s
correlated with lower mortality rates.

®  The developer acknowledged the low correlation and noted that this could be
explained by the other unmeasured factors that could contribute to 30-day mortality
rates (e.g., unsuccessful procedure, lack of follow-up, poor medication adherence or
accesstocare).

®  The developer further noted that the 30-day time period starts upon admission to the
hospital sothe rates could also be accounting for in-hospital mortality.

o The developer also states that face validity was achieved through a review by their
development committees, however, NQF does not consider the method described by the
developer to be face validity.

Exclusions

The developer notes that exclusions for this measure were minimal and comprised: patients <18 years
of age, hospital submissions that did not pass the NCDR quality check, and patients who were
ineligible for defect free care measure (e.g., contraindications, clinical studies, did not submit data).

However, the developer noted that a total of 42.32 percent of hospital stays [65 facilities] were
ineligible for the measure.

Risk Adjustment

The measure s not risk-adjusted or stratified.

Meaningful Differences

The developer examined variation in hospital performance for the composite measure based on
overall performance, and stratified by subgroups of sex, age, race, and the proportion of patients who
areinsured through Medicaid to identify if there were meaningful differences in social risk.

Mean performance on defect free care was 57.1% withan IQR of 31 percentage points (42.6% Q1,
73.6% Q3).

Missing Data
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e The developer indicates that there was no missing data for this measure and any hospitals with
missing data were excluded from the measure as they would not have passedthe NCDR data quality
review.

Comparability

e The measure only uses one set of specifications for this measure.

SMP Summary:
e At the patient/encounter level, reviewers generally agreed that data element validity was high.

e At theaccountable entity level, reviewers noted the overall weak association and noted this may be
due to the measure being a composite of process measures or to the different time frames used.

e Two reviewers noted that patient-level analysis (instead of facility level) evaluating whether defect-
free careis associated with lower mortality would be more appropriate, with one reviewer suggesting
using a multi-level regression model.

e One reviewer noted that 42 percent of AMIs are not eligible for inclusion in the measure, expressing
the concern that if there are systematic differences in performance for eligible and ineligible patients,
the measure may not be a good indicator of quality.

Questions for the Standing Committee regarding validity:

* Do you have any concerns regarding the validity of the measure (e.g., exclusions, risk adjustment
approach, etc.)?

* The SMP is satisfied with the validity analyses for the measure. Doesthe Standing Committee think
there is a need to discuss and/or vote on validity?

Guidance Fromthe Validity Algorithm
Box 1->Box2->Box4->Box5->Box 6 ->Box 6b

Preliminary rating for validity: O High X Moderate [ Low [ Insufficient

2c. Composite — Empirical Analysis

2c. Empirical analysis to support composite construction. The empirical analysis should demonstrate that the
component measures add value to the composite and that the aggregation and weighting rules are consistent
with the quality construct.

e Assessedcorrelation between each of the 15 hospital-level component measures with the composite
using the Pearson correlation coefficient.

e Pearsoncorrelation coefficients ranged from -0.06 (Door-in-door-out time) to 0.7279 (Cardiac Rehab)
across the 15 components. Two components were identified as not having statistically significant
associations. The p values for the remaining components were not provided to assess statistical
significance.

e The developer notes that although some of the components in the composite may not have had a
moderate to strong correlation to the overall composite, they are all based on Class |IAor B
recommendations and therefore represent optimal clinical care for patients admitted for STEMI or
NSTEMI treatment.
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e Components that wereincorporated previously (prior NQF submissions) and identified as “topped
out” were removed from the composite.

Questions for the Standing Committee regarding composite construction:

* Do you have any concerns regarding the composite construction approach (e.g., Do the component
measures fit the quality construct and add value to the overall composite? Are the aggregation and
weighting rules consistent with the quality construct and rationale while achieving the related
objective of simplicity to the extent possible?)?

* The SMP s satisfied with the composite construction. Does the Standing Committee think there is a
needto discuss and/or vote on the composite construction approach?

Preliminary rating for composite construction: [0 High Moderate [ Low [ Insufficient

Criterion 3. Feasibility

Maintenance measures —no change in emphasis —implementation issues may be more prominent

3. Feasibility is the extent to which the specifications, including measure logic, require data that are readily
available or could be captured without undue burden and can be implemented for performance
measurement.

o All data elements are in defined fields in electronic clinical data.

e The measure datais generated or collected by and used by healthcare personnel during the provision
of care, coded by someone other than a person obtaining original information, and/or abstracted from
a record by someone other than a person obtaining original information.

o The developer states nodifficulties were reported regarding data collection, availability of data,
missing data, and the frequency of data collection.

® Measures thatare aggregated by ACCFand submittedto NQF are intended for public reporting and
therefore there is no charge for a standard export package. However, ona case-by-case basis,
requests for modifications to the standard export package will be available for a separate charge.

Questions for the Standing Committee:

* Arethe required data elements routinely generated and used during care delivery?
* Arethe required data elements available in electronic form (e.g., EHR or other electronic sources)?
* |sthedata collection strategy ready to be put into operational use?

N/

Preliminary rating for feasibility: X High [0 Moderate [ Low [ Insufficient

Criterion 4: Use and Usability

Maintenance measures —increased emphasis — much greater focus on measure use and usefulness,
including both impact/improvement and unintended consequences

4a. Use (4al. Accountability and Transparency; 4a2. Feedback on measure)

4a. Use evaluates the extent towhich audiences (e.g., consumers, purchasers, providers, and policymakers)
use or could use performance results for both accountability and performance improvement activities.
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4a.1. Accountability and Transparency. Performance results are usedin at least one accountability application
within three years after initial endorsement and are publicly reported within six years after initial
endorsement (or the data on performance results are available). If they are not in use at the time of initial
endorsement, then a credible plan for implementation within the specified time frames is provided.

Currentuses ofthe measure

Publicly reported? Yes OO No

Current usein an accountability program? Yes [1 No [ UNCLEAR
Planned use in anaccountability program? [ Yes [1 No NA

Accountability program details

e The measureisin usein the following programs:

o The Chest Pain —MI Registry™ Performance Achievement Award program: Hospitals in the
Chest Pain — Ml Registry are evaluated according to the NQF-endorsed Defect Free Care
measure.

o ACC’s National Cardiovascular Data Registry (NCDR) Voluntary Hospital Public Reporting
Program: Hospitals may choose to publicly report their measure results based on NCDR data.
Participating hospitals' results are displayed on ACC's CardioSmart website.

o NCDR ChestPain-MI Registry: This registry captures patients who are diagnosed with STEMI
and NSTEMI at participating hospitals.

o The Centers for Medicare & Medicaid Services (CMS) Bundled Payments for Care
Improvement (BPCI) Advanced program

o ACC Patient Navigator: this is a national scale program to help reduce avoidable readmissions
and improve care for myocardial infarction patients.

4a.2.Feedback on the measure provided by those being measured or others. Three criteria demonstrate
feedback: (1) Those being measured have been given performance results or data, as well as assistance with
interpreting the measure results and data; (2) Those being measured and other users have been given an
opportunity to provide feedback on the measure performance or implementation; and (3) This feedback has
been considered when changes are incorporated into the measure.

Feedback on the measure provided by those being measured or others

e The developer stated that performance results are distributed to all CPMI registry participants as part
of quarterly benchmark reports.

e Reportsinclude an executive summarydashboard, at-a-glance assessments, and patient level drill-
downs.

e Registry participants also have access toan outcome report companion guide, which provides
common definitions and detailed metric specifications to assist with the interpretation of performance
rates.

e The developer obtains feedback through monthly registry site manager calls, ad hoc phone calls
tracked with salesforce software, and during registry —specific break-out sessions at the NCDR’s annual
meeting.

e RegistrySteering Committee members mayalso provide feedback during regularly scheduled calls.

Questions for the Standing Committee:

* How have (or can) the performance results be used to further the goal of high quality, efficient
healthcare?
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* How has the measure been vetted in real-world settings by those being measured or others?

Preliminary ratingfor Use: [XI Pass [ No Pass

4b. Usability (4b1. Improvement;4b2. Benefits of measure)

4b. Usability evaluates the extent to which audiences (e.g., consumers, purchasers, providers, and
policymakers) use or could use performance results for both accountability and performance improvement
activities.

4b.1Improvement. Progresstoward achieving the goal of high quality, efficient healthcare for individuals or
populations is demonstrated.

Improvement results

e The performance rates have increased over time from 66.8%in 2011 to 70.8%in 2017. In addition, the
denominator has alsogrown over time from 93,437 in 2011 to 156,074 in 2017.

4bh2. Benefits versus harms. The benefits of the performance measure in facilitating progress toward achieving
high quality, efficient healthcare for individuals or populations outweigh evidence of unintended negative
consequences to individuals or populations (if such evidence exists).

Unexpected findings (positive or negative) during implementation

e The developer reports no unintended consequences to individuals or populations were identified
during test.

Potentialharms

e None identified.

Additional Feedback:
e N/A

Questions for the Standing Committee:
* How can the performance results be used to further the goal of high quality, efficient healthcare?

* Do the benefits of the measure outweigh any potential unintended consequences?

Preliminary rating for Usability: [ High Moderate [ Low [ Insufficient

Criterion 5: Related and Competing Measures

Related Measures
e NQF #0137 ACEl or ARB for left ventricular systolic dysfunction AMI patients
e NQF #0142 Aspirin prescribed at discharge for AMI
e NQF #0642 Cardiac rehabilitation patient referral from an inpatient setting
e NQF #3613e Appropriate Treatment for ST-Segment Elevation Myocardial Infarction (STEMI) Patients
in the Emergency Department (ED)
Harmonization

o The developer states that the specifications are harmonized to the extent possible.
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The developer notes that composite measure has no competing measures, however, there are
competing measures at the individual level.

The developer asserts the superiority of the composite measure because it encompasses the entire
spectrum of care for Ml patients.
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Developer Submission

Criteria 1: Importance to Measure and Report

la. Evidence

1a.01. Provide alogic model.

Briefly describe the steps between the healthcare structures and processes (e.g., interventions, or services) and the
patient’s health outcome(s). The relationships in the diagram should be easily understood by general, non-technical
audiences. Indicate the structure, process or outcome being measured.

[Response Begins]

Aspirin at arrival
Cardiac rehab

referral S ’ -
High-intensity statin

at discharge
Door-in-door-out
time (STEMI)

Evaluation of LV Early troponin i
systolic function measurement ACE-l or ARB for |

2L f| LVSD at dischargs

Door-to-needie time Time to primary PCI
(STEMI) (STEMI)
Beta blocker at
discharge

Guideline and
Performance Measure

Reperfusion @l based treatments for AMI

therapy (STEMI
py ( )] R P2Y12 inhibitor at

discharge

First medical Immediate
contact-device time g angiography after
(STEMI) cardiac arrest
(STEMI)

[Response Ends]

1a.02. If this measure is derived from patient report, provide evidence that the target population values the measured
outcome, process, or structure and finds it meaningful. Otherwise, enter "N/A."

Describe how and from whom input was obtained.
[Response Begins]

N/A

[Response Ends]
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1a.03. If this measure is derived from intermediate outcome, process, or structure performance measures, including
those that are instrument-based, select the type of source for the systematic review of the body of evidence that
supports the performance measure. Otherwise, select "N/A."

A systematic review is a scientificinvestigation that focuses on a specific question and uses explicit, prespecified scientific
methods to identify, select, assess, and summarize the findings of similar but separate studies. It may include a
quantitative synthesis (meta-analysis), depending on the available data.

[Response Begins]
Clinical Practice Guideline recommendation (with evidence review)

[Response Ends]

Attachment: 2377_2377_Evidence addendum 2377 Spring 2022-508.docx

If the evidenceis not based on a systematic review, skip to the end of the section and do not complete the repeatable
guestion groupbelow. If you wish to include more than one systematic review, add additional tables by clicking “Add”
after the final question in the group.

Evidence - Systematic Reviews Table (Repeatable)

Group 1 - Evidence - Systematic Reviews Table

1a.04. Provide the title, author, date, citation (including page number) and URLfor the systematic review.
[Response Begins]

Amsterdam EA, Wenger NK, Brindis RG et al. 2014 AHA/ACCGuideline forthe Management of Patients With Non -ST-

Elevation Acute Coronary Syndromes: A Report of the American College of Cardiology/American Heart Association Task
Force on Practice Guidelines. ) Am Coll Cardiol. 2014; 64:e139-e228.

GulatiH, Levy P, MukhergeeD, etal., 2021 AHA/ACC/ASE/CHEST/SAEM/SCCT/SCMR Guideline forthe
Evaluation and Diagnosis of Chest Pain: A Report of the American College of Cardiology/American Heart
Association Joint Committee on Clinical Practice Guidelines. JAm Coll Cardiol. 2021 Nov, 78 (22) e187—285

Jneid H, Addison D, Bhatt DL, etal. 2017 AHA/ACC clinical performance and quality measuresfor adults with ST-
elevation and non—ST-elevation myocardial infarction: a report of the American College of Cardiology/American
Heart Association Task Force on Performance Measures.J Am Coll Cardiol. 2017;70:2048-90.

Lawton J, Tamis-Holland J, etal. 2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization. J Am Coll
Cardiol.2022Jan, 79 (2) e21—129. https://doi.org/10.1016/j.jacc.2021.09.006

0'GaraPT, KushnerFG, Ascheim DD etal. 2013 ACCF/AHA guideline for the management of ST-elevation
myocardial infarction: areport of the American College of Cardiology Foundation/American Heart Association
Task Force on Practice Guidelines.J Am Coll Cardiol. 2013; 61:e78-140.

[Response Ends]

1a.05. Quote the guideline or recommendation verbatim about the process, structure or intermediate outcome being
measured. If not aguideline, summarize the conclusions fromthe systematicreview.

[Response Begins]
Betablocker prescribed at discharge for AMI patients
e 2013 ACCF/AHA Guideline for the Management of Patients With ST-Elevation Myocardial Infarction (p. e104)

Beta blockersshouldbe continued during and after hospitalization forall patients with STEMI and with no
contraindications to their use (49,50). (Class |, Level of Evidence: B)
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e 2014 AHA/ACC Guideline for the Management of Patients With Non—ST-Elevation Acute Coronary Syndromes
(p.e159)

In patients with concomitant NSTE-ACS, stabilized HF, and reduced systolic function, itis recommended to
continue beta-blocker therapywith 1 of the 3 drugs proven to reduce mortality in patients with HF: sustained-
release metoprololsuccinate, carvedilol, or bisoprolol. (Class |, Level of Evidence: C)

[Response Ends]

1a.06. Provide the grade assigned to the evidence associated with the recommendation, and include the definition of
the grade.

[Response Begins]

The weight of the evidencein support of most of the recommendations included are rated as Level A, Level Band Level C
as noted following each statement. Level A evidence refers to “Data derived from multiple randomized clinicaltrials or
meta-analyses.” The weight of the evidence in support of additional recommendations is rated as LevelBand C. Level B
evidence refers to “Data derived from a single randomized trial, or nonrandomized studies” while Level C evidencerefers
to “Only consensusopinion of experts, case studies, or standard-of-care.”

[Response Ends]

1a.07. Provide all other grades and definitions from the evidence grading system.
[Response Begins]
See questionabove and next two questions below for more information.

[Response Ends]

1a.08. Provide the grade assigned to the recommendation, with definition of the grade.
[Response Begins]

The recommendations included have been assigneda Class | recommendation. Class | recommendations refer to
“Conditions for whichthere is evidence and/or general agreement thata given procedure or treatment is beneficial,
useful, and effective.”

[Response Ends]

1a.09. Provide all other grades and definitions from the recommendation grading system.

[Response Begins]

ACCF/AHAguideline methodology categorizes indications as class |, Il, or lll on the basis of a multifactorial assessment of

risk and expected efficacy viewedin the context of current knowledge and the relative strength of this knowledge. These

classes summarize the recommendations for proce dures or treatments as follows and noted in the table below:
Classification Types:

Class I: Conditions for whichthereis evidence and/or generalagreement thata given procedure or treatment is
useful and effective.

Class II: Conditions for which thereis conflicting evidence and/ora divergence of opinionabout the
usefulness/efficacyof a procedure or treatment.

e lla: Weight of evidence/opinionis in favor of usefulness/efficacy

e llb: Usefulness/efficacy is less well established by evidence/opinion.

Class lll: Conditions for which thereis evidence and/or general agreement that the procedure/treatmentis not
useful/effective e and in some cases may be harmful.
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e No Benefit- Procedure/Test not helpful or Treatment w/o established proven benefit

e Harm-Procedure/Testleads to excess cost w/o benefit or is harmful, and or Treatment is harmful

Additional detail regarding the classification of recommendation and level of evidence is provided in the

list below.

Applying Class of Recommendation and Level of Evidence to Clinical Strategies, Interventions, Treatments, or

Diagnostic Testing in Patient Care (Updated May 2019)*
CLASS (STRENGTH) OF RECOMMENDATION
CLASS 1 (STRONG) Benefit >>> Risk

Suggested phrases for writing recommendations:
e Isrecommended
e |sindicated/useful/effective/beneficial
e Should be performed/administered/other
e Comparative-Effectiveness Phrasest:
e Treatment/strategy A is recommended/indicated in preference to treatment B

e TreatmentA should bechosenovertreatment B
CLASS 2a (MODERATE) Benefit >> Risk

Suggested phrasesfor writing recommendations:
e Isreasonable
e Can be useful/effective/beneficial
e Comparative-Effectiveness Phrasest:
e Treatment/strategy A is probably recommended/indicated in preference to treatment B

e [tisreasonabletochoose treatment A overtreatmentB
CLASS 2b (WEAK) Benefit 2 Risk

Suggested phrasesfor writing recommendations:
e May/mightbe reasonable
e May/mightbe considered

e Usefulness/effectiveness is unknown/unclear/uncertain or not well- established

CLASS 3: No Benefit (MODERATE)
(Generally, LOE A or B use only) Benefit = Risk

Suggested phrasesfor writing recommendations:
e Isnotrecommended
e s notindicated/useful/effective/beneficial

e Should notbe performed/administered/other
CLASS 3: Harm (STRONG) Risk > Benefit

Suggested phrasesfor writing recommendations:
e Potentially harmful
e Causesharm
e Associated with excess morbidity/mortality

e Should notbe performed/administered/other
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LEVEL (QUALITY) OF EVIDENCE#

LEVEL A
e High-quality evidenceffrom morethan 1 RCT
e Meta-analyses of high-quality RCTs
e Oneormore RCTs corroborated by high-quality registry studies

LEVEL B-R (Randomized)
e Moderate-qualityevidenceffrom 1 or more RCTs

e Meta-analyses of moderate-quality RCTs

LEVEL B-NR (Nonrandomized)

e Moderate-qualityevidencetfrom 1 or more well-designed, well-executed nonrandomized studies,
observational studies, or registrystudies

e Meta-analyses of suchstudies

LEVEL C-LD (Limited Data)
e Randomized or nonrandomized observational or registry studies with limitations of design or execution
e Meta-analyses of suchstudies

e Physiologicalor mechanistic studies in humansubjects

LEVEL C-EO (Expert Opinion)

e Consensus of expertopinionbasedon clinical experience

COR and LOE are determinedindependently (any CORmaybe paired with any LOE).

A recommendation with LOE C doesnotimply that the recommendation is weak. Many important clinical questions
addressedin guidelines do notlendthemselves to clinical trials. Although RCTs are unavailable, there may be avery clear
clinical consensus that a particulartest or therapy is useful or effective.

* The outcome or result of the intervention should be specified (an improved clinical outcome or increased diagnostic
accuracy or incremental prognosticinformation).

T For comparative-effectiveness recommendations (COR 1 and 2a; LOE A and B only),studies that support the use of
comparator verbsshouldinvolve direct comparisons of the treatments or strategies being evaluated.

¥ The method of assessing quality is evolving, includingthe application of standardized, widely-used, and preferably
validated evidence grading tools; and for systematicreviews, the incorporation of an Evidence Review Committee.

CORindicates Class of Recommendation; EO, expert opinion; LD, limited data; LOE, Level of Evidence; NR,
nonrandomized; R, randomized; and RCT, randomized controlled trial.

[Response Ends]

1a.10. Detail the quantity (how many studies)and quality (the type of studies) of the evidence.
[Response Begins]

All but one of the recommendations for this process arerated as Level of Evidence A or B, meaning that the data was
derivedfromoneor more RCTs or meta-analyses. Additionalinformation on the overall quality of evidence across the
RCTsis not provided; although, the cited guidelines discuss the evidence supporting the use of beta blockersat discharge
in this population, whichis provided below.

[Response Ends]
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1a.11. Provide the estimates of benefit, and consistency across studies.
[Response Begins]
Estimates of the benefits of beta blockers at discharge across the body of evidence are notreported.

[Response Ends]

1a.12. Indicate what, if any, harms wereidentifiedin the study.
[Response Begins]
N/A

[Response Ends]

1a.13. Identify any new studies conducted since the systematicreview, and indicate whether the new studies change
the conclusions from the systematic review.

[Response Begins]
2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization

In patients who have undergone revascularization, therisks and benefits of beta blockersshouldbe considered
before the initiation of therapy. The benefit of beta blockers for secondary preventionafter acute infarction or

for those with left ventricular dysfunction has beenclearlyreportedin clinical trials examining these subgroups,
and recommendations based on this evidence are outlinedin previous guidelines(7,8). (p.e84)

[Response Ends]

Group 2 - Evidence - Systematic Reviews Table

1a.04. Provide the title, author, date, citation (including page number) and URL for the systematicreview.
[Response Begins]

Evaluation of LV systolicfunction

1. O'GaraPT, KushnerFG, AscheimDD etal. 2013 ACCF/AHA guideline forthe management of ST-elevation
myocardial infarction: areport of the American College of Cardiology Foundation/American Heart Association
Task Force on Practice Guidelines.J Am Coll Cardiol. 2013; 61:e78-140.

2. AmsterdamEA, Wenger NK, Brindis RG etal. 2014 AHA/ACCGuideline forthe Management of Patients With
Non-ST-Elevation Acute Coronary Syndromes: A Report of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines.J Am Coll Cardiol. 2014; 64:e139-€228.

3. Jneid H, Addison D, Bhatt DL, Fonarow GC, Gokak S, Grady KL, Green LA, Heidenreich PA, Ho PM, Jurgens CY, King
ML, Kumbhani DJ, Pancholy S. 2017 AHA/ACCclinical performance and quality measures for adults with ST-
elevation and non—-ST-elevation myocardial infarction: a report of the American College of Cardiology/American
Heart Association Task Force on Performance Measures. J Am Coll Cardiol. 2017;70:2048—90.

[Response Ends]

1a.05. Quotethe guideline or recommendation verbatim about the process, structure or intermediate outcome being
measured. If not aguideline, summarize the conclusions from the systematicreview.

[Response Begins]
2013 ACCF/AHA Guideline for the Management of Patients With ST-Elevation Myocardial Infarction (p.e114)
1. LVEFshould be measuredin all patients with STEMI. (Class |, Level of Evidence: C)

21



2014 AHA/ACC Guideline for the Management of Patients With Non—ST-Elevation Acute Coronary Syndromes
(p.e170)

2. Anoninvasiveimaging testis recommended to evaluate LV functionin patients with definite ACS (56-60). (Class
I, Level of Evidence: C)

[Response Ends]

1a.06. Provide the grade assigned to the evidence associated with the recommendation, and include the definition of
the grade.

[Response Begins]

The weight of the evidencein support of most of the recommendationsincludedare rated as Level A, Level Band Level C
as noted following each statement. Level A evidence refers to “Data derived from multiple randomized clinicaltrials or
meta-analyses.” The weight of the evidence in support of additional recommendations is rated as LevelBand C. Level B
evidence refers to “Data derived from a single randomized trial, or nonrandomized studies” while Level C evidencerefers
to “Only consensusopinion of experts, case studies, or standard-of-care.”

[Response Ends]

1a.07. Provide all other grades and definitions from the evidence grading system.
[Response Begins]
See questionabove and next two questions below for more information.

[Response Ends]

1a.08. Provide the grade assigned to the recommendation, with definition of the grade.
[Response Begins]

The recommendations included have been assigneda Class | recommendation. Class | recommendations refer to
“Conditions for whichthere is evidence and/orgeneral agreement that a given procedure or treatment is beneficial,
useful, and effective.”

[Response Ends]

1a.09. Provide all other grades and definitions from the recommendation grading system.
[Response Begins]
ACCF/AHAguideline methodology categorizes indications as class |, I, or lll on the basis of a multifactorial assessment of
risk and expected efficacy viewedin the context of current knowledge and the relative strength of this knowledge. These
classes summarize therecommendations for procedures or treatments as follows and noted in the table below:
Classification Types:
e Classl: Conditions for whichthereis evidence and/or generalagreement that a given procedure or treatmentis
useful and effective.
e Classll: Conditions for which thereis conflicting evidence and/ora divergence of opinionabout the
usefulness/efficacyof a procedure or treatment.
o lla: Weightof evidence/opinionis in favor of usefulness/efficacy

o llIb: Usefulness/efficacy is less well established by evidence/opinion.

e Classlll: Conditions for which thereis evidence and/or general agreement that the procedure/treatmentis not
useful/effective e and in some cases may be harmful.

0 No Benefit- Procedure/Test not helpful or Treatment w/o established provenbenefit
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0 Harm-Procedure/Testleads to excess cost w/o benefit or is harmful, and or Treatment is harmful

o Additional detail regarding the classification of recommendation and level of evidenceis provided in the
following table.

[Response Ends]

1a.10. Detail the quantity(how many studies) and quality (the type of studies) of the evidence.
[Response Begins]

All of the recommendations for this process are rated as Level of Evidence C, meaning that very limited populations were
evaluated and the recommendations are based on only consensus opinion of experts, case studies, or standard of care.
Neither guideline discusses the evidence to support LV systolicfunction evaluation in this population.

[Response Ends]

1a.11. Provide the estimates of benefit, and consistency across studies.
[Response Begins]
Estimates of the benefit of LV systolic function evaluation across the body of evidence are notreported.

[Response Ends]

1a.12. Indicate what, if any, harms wereidentifiedin the study.
[Response Begins]
N/A

[Response Ends]

1a.13. Identify any new studies conducted since the systematicreview, and indicate whether the new studies change
the conclusions from the systematicreview.

[Response Begins]
Updated guidelinescontinue to support this measure.

[Response Ends]

Group 3 - Evidence - Systematic Reviews Table
1a.04. Provide the title, author, date, citation (including page number) and URL for the systematicreview.

[Response Begins]
ACE-I or ARBfor LVSD prescribed at discharge for AMI patients

1. O'GaraPT, KushnerFG, AscheimDD etal. 2013 ACCF/AHA guideline for the management of ST-elevation
myocardial infarction: areport of the American College of Cardiology Foundation/American Heart Association
Task Force on Practice Guidelines.J Am Coll Cardiol. 2013; 61:e78-140.

2. AmsterdamEA, Wenger NK, Brindis RG etal. 2014 AHA/ACCGuideline forthe Management of Patients With
Non-ST-Elevation Acute Coronary Syndromes: A Report of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines.J Am Coll Cardiol. 2014; 64:e139-€228.

3. Jneid H,Addison D, Bhatt DL, Fonarow GC, Gokak S, Grady KL, Green LA, HeidenreichPA, Ho PM, Jurgens CY, King
ML, Kumbhani DJ, Pancholy S. 2017 AHA/ACCclinical performance and quality measures for adults with ST-
elevation and non-ST-elevation myocardial infarction: areport of the American College of Cardiology/American
Heart Association Task Force on Performance Measures.J Am Coll Cardiol. 2017;70:2048—90.
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[Response Ends]

1a.05. Quote the guideline or recommendation verbatim about the process, structure or intermediate outcome being
measured. If not aguideline, summarize the conclusions fromthe systematic review.

[Response Begins]

1. 2013 ACCF/AHA Guideline for the Management of Patients With ST-Elevation Myocardial Infarction (p. e104)

2. Anangiotensin-converting enzyme inhibitor (ACE) should be administered withinthe first 24 hours to all patients
with STEMI with anterior location, HF, or ejectionfraction (EF) less than or equal to 0.40, unless contraindicated
(61,65-67).(Class |, Level of Evidence: A)

3. Anangiotensin receptorblocker (ARB) should be given to patie nts with STEMI who have indications forbutare
intolerant of ACE inhibitors (64,68). (Class |, Level of Evidence: B)

4. 2014 AHA/ACC Guidelinefor the Management of Patients With Non—ST-Elevation Acute Coronary Syndromes
(p.e161)

5. ACEinhibitorsshould be started and continued indefinitelyin all patients with LVEF <0.40and in those with
hypertension, diabetes mellitus, or stable chronic kidney disease (CKD), unless contraindicated (69,70). (Class |,
Level of Evidence: A)

6. ARBsarerecommendedin patients with HF or Ml with LVEF less than 0.40 who are ACE inhibitorintolerant
(64,71).(Class|, Level of Evidence: A)

[Response Ends]

1a.06. Provide the grade assigned to the evidence associated with the recommendation, and include the definition of
the grade.

[Response Begins]

The weight of the evidence in support of most of the recommendations includedare rated as Level A, Level Band Level C
as noted following each statement. Level A evidence refers to “Data derived from multiple randomized clinicaltrials or
meta-analyses.” The weight of the evidence in support of additional recommendations is rated as LevelBand C. Level B
evidence refers to “Data derived from a single randomized trial, or nonrandomizedstudies” while Level C evidencerefers
to “Only consensusopinion of experts, case studies, or standard-of-care.”

[Response Ends]

1a.07. Provide all other grades and definitions from the evidence grading system.
[Response Begins]
See questionabove and next two questions below for more information.

[Response Ends]

1a.08. Provide the grade assigned to the recommendation, with definition of the grade.
[Response Begins]

The recommendations included have been assigned a Class | recommendation. Class | recommendations refer to
“Conditions for whichthere is evidence and/or general agreement that a given procedure or treatment is beneficial,
useful, and effective.”

[Response Ends]

1a.09. Provide all other grades and definitions from the recommendation grading system.

[Response Begins]
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ACCF/AHA guideline methodology categorizes indications as class |, II, or Ill on the basis of a multifactorial assessment of
risk and expected efficacy viewedin the context of current knowledge and the relative strength of this knowledge. These
classes summarize the recommendations for procedures or treatments as follows and noted in the table below:

Classification Types

e ClassI: Conditions for whichthereis evidenceand/or general agreement that a given procedure or treatment is
useful and effective.

e Classll: Conditions for which thereis conflicting evidence and/or a divergence of opinionabout the
usefulness/efficacy of a procedure or treatment.
o lla: Weight of evidence/opinionis in favor of usefulness/efficacy

o llIb: Usefulness/efficacy is less well established by evidence/opinion.

e Classlll: Conditions for which thereis evidence and/or general agreement that the procedure/treatmentis not
useful/effective e and in some cases may be harmful.
0 No Benefit- Procedure/Test not helpful or Treatment w/o established proven benefit

0 Harm-Procedure/Testleads to excess cost w/o benefit or is harmful, and or Treatment is harmful

[Response Ends]

1a.10. Detail the quantity (how many studies)and quality (the type of studies) of the evidence.
[Response Begins]

Allbutone of the recommendations for this process are rated as Level of Evidence A or B, meaning that the datawas
derivedfrom one or more RCTs or meta-analyses. Additionalinformation on the overall quality of evidence across the
RCTsis not provided; although, the cited guidelines discuss the evidence supporting the use of ACE-l or ARB therapy at
discharge in this population, which is provided below.

2013 ACCF/AHA guideline for the management of ST-elevation myocardial infarction (p. e105)

Oral ACEinhibitorsreduce fatal and nonfatal major cardiovascular events in patients with STEMI
(360,361,420,422,428-430). Their protective effects have been demonstratedindependent of the use of other
pharmacotherapies (i.e., fibrinolytics, aspirin, and beta blockers). The magnitude of clinical benefitis greatestin
high-risk patient subgroups (i.e., anterior MI, EF 0.40, HF, prior MI, and tachycardia) (431). Demonstration of an
early benefit (within the first 24 hours) supports the prompt use of these agents in patients without existing
contraindications (hypotension, shock, bilateral renal arterystenosis or history of worsening of renal function
with ACE inhibitor/ARBexposure, renal failure, or drug allergy). The role of routine long-term ACE inhibitor
therapy in low-risk patients after STEMI who have been revascularized and treated with aggressive lipid-lowering
therapiesisless certain (432). ARBs are indicated for ACE inhibitor—intolerant patients. Specifically, valsartan was
found to be noninferior to captopril in the VALIANT (Valsartan in Acute Myocardial Infarction) trial (424).

2014 AHA/ACC guideline for the management of patients with non—ST-elevation acute coronary syndromes(p.e161)

ACEinhibitors reduce mortality in patients with recent Ml, primarilythose with LV dysfunction (LVEF<0.40) with
or without pulmonary congestion (283-285). In patients with normal LV function (including patients with
diabetes mellitus), total mortality and MACE (including HF) are reduced. It has been found that approximately
15% of patients with NSTEMI develop HF during hospitalization, with the rate increasing to 24% of patients 1
year later (286). A meta- analysis demonstrated a small but significant (0.48%) ab- solute benefit of early
initiation of an ACE inhibitor on survival at 30 days, with benefitseen as earlyas 24 hoursafter admission for
AMI(283). An ACEinhibitor shouldbe used cautiouslyin the first 24 hours of AMI, because it may resultin
hypotensionor renal dysfunction (283). It may be prudent to initially use a short-acting ACE inhibitor, such as
captopril or enalapril, in patients atincreased risk of these adverse events. In patients with significant renal
dysfunction, itis sensible to stabilize renal function before initiating an ACE inhibitor or an ARB, with re-
evaluation of creatinine levels after druginitiation. An ARB may be substitutedfor an ACE inhibitor with similar
benefits on survival (277,278). Combining an ACE inhibitor andan ARB may resultin an increase in adverse
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events (277,278). In astudy in which patients with AMI with LV dysfunction (LVEF <0.40) Estimates of the benefit
of ACE-lor ARB therapy atdischarge across the body of evidence are not reported.with or without HF were
randomized 3 to 14 days after AMI to receive eplerenone (a selective aldosterone blocker), eplerenone was
efficacious as an adjunctto ACEinhibitors and beta blockers in decreasing long-term mortality (279,287).Ina
study of patients with HF, >50% of whom had an ischemic etiology, spironolactone (a nonselective aldosterone
inhibitor) was beneficial (279); however, RCT data on Ml are notavailable.

[Response Ends]

1a.11. Provide the estimates of benefit, and consistency across studies.
[Response Begins]
Estimates of the benefit of ACE-l or ARB therapyat discharge across the body of evidence are notreported.

[Response Ends]

1a.12. Indicate what, if any, harms wereidentifiedin the study.
[Response Begins]
N/A

[Response Ends]

1a.13. Identify any new studies conducted since the systematic review, and indicate whether the new studies change
the conclusions from the systematicreview.

[Response Begins]
Updated guidelinescontinue to support this measure.

[Response Ends]

Group 4 - Evidence - Systematic Reviews Table
1a.04. Provide the title, author, date, citation (including page number) and URL for the systematic review.
[Response Begins]
Cardiacrehabilitation referral froman inpatient setting for AMI patients
1. O'GaraPT, KushnerFG, Ascheim DD etal.2013 ACCF/AHA guideline forthe management of ST-elevation
myocardial infarction: areport of the American College of Cardiology Foundation/American Heart Association
Task Force on Practice Guidelines.J Am Coll Cardiol. 2013; 61:e78-140.

2. AmsterdamEA, Wenger NK, Brindis RG etal. 2014 AHA/ACCGuideline forthe Management of Patients With
Non-ST-Elevation Acute Coronary Syndromes: A Report of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines.J Am Coll Cardiol. 2014; 64:€139-€228.

3. Jneid H, Addison D, Bhatt DL, Fonarow GC, Gokak S, Grady KL, Green LA, HeidenreichPA, Ho PM, Jurgens CY, King
ML, Kumbhani DJ, Pancholy S. 2017 AHA/ACCclinical performance and quality measures for adults with ST-
elevation and non—-ST-elevation myocardial infarction: a report of the American College of Cardiology/American
Heart Association Task Force on Performance Measures.J Am Coll Cardiol. 2017;70:2048—90.

4. ThomasRJ, Balady G, Banka G, Beckie TM, Chiu J, Gokak S, Ho PM, Keteyian SJ, King M, Lui K, Pack Q, Sanderson
BK, WangTY. 2018 ACC/AHA clinical performance and quality measures for cardiac rehabilitation: a report of the
American College of Cardiology/AmericanHeart Association Task Force on Performance Measures. J Am Coll
Cardiol 2018;71:1814-37.

[Response Ends]

26



1a.05. Quote the guideline or recommendation verbatim about the process, structure or intermediate outcome being
measured. If not aguideline, summarize the conclusions from the systematicreview.

[Response Begins]

2013 ACCF/AHA Guideline for the Management of Patients With ST-Elevation Myocardial Infarction (p.e114)

1. Exercise-basedcardiac rehabilitation/secondary prevention programs are recommended for patients with STEMI
(44,46-48). (Class|, Level of Evidence: B)

2014 AHA/ACC Guideline for the Management of Patients With Non—ST-Elevation Acute Coronary Syndromes
(p.e179)

2. Alleligible patients with NSTE-ACS should be referred to acomprehensive cardiovascular rehabilitation program
either before hospital discharge or during the first outpatient visit (38,43—45). (Class |, Level of Evidence: B)

[Response Ends]

1a.06. Provide the grade assigned to the evidence associated with the recommendation, and include the definition of
the grade.

[Response Begins]

The weight of the evidence in support of most of the recommendations includedare rated as Level A, Level Band Level C
as noted following each statement. Level A evidence refers to “Data derived from multiple randomized clinicaltrials or
meta-analyses.” The weight of the evidencein support of additional recommendationsis rated as LevelB and C. Level B
evidence refers to “Data derived from a single randomized trial, or nonrandomizedstudies” while Level C evidence refers
to “Only consensusopinion of experts, case studies, or standard-of-care.”

[Response Ends]

1a.07. Provide all other grades and definitions from the evidence grading system.
[Response Begins]
See questionabove and next two questions below for more information.

[Response Ends]

1a.08. Provide the grade assigned to the recommendation, with definition of the grade.
[Response Begins]

The recommendations included have been assigneda Class | recommendation. Class | recommendations refer to
“Conditions for whichthere is evidence and/orgeneral agreement thata given procedure or treatment is beneficial,
useful, and effective.”

[Response Ends]

1a.09. Provide all other grades and definitions from the recommendation grading system.
[Response Begins]

ACCF/AHA guideline methodology categorizes indications as class |, I, or lll on the basis of a multifactorial
assessment of risk and expected efficacy viewedin the context of current knowledge and the relative strength
of this knowledge. These classes summarize the recommendations for procedures or treatments as follows and
noted in the table below:

Classification Types:
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Class I: Conditions for whichthereis evidence and/or generalagreement thata given procedure or treatment is
useful and effective.

Class ll: Conditions for which thereis conflicting evidence and/ora divergence of opinionabout the
usefulness/efficacy of a procedure or treatment.

e lla: Weightof evidence/opinionisin favor of usefulness/efficacy
e llb: Usefulness/efficacy is less well established by evidence/opinion.

Class Ill: Conditions for which thereis evidence and/or general agreement that the procedure/treatmentis not
useful/effective e and in some cases may be harmful.

e No Benefit- Procedure/Test not helpful or Treatment w/o established proven benefit
e Harm-Procedure/Testleadsto excess cost w/o benefit or is harmful, and or Treatment is harmful

[Response Ends]

1a.10. Detail the quantity (how many studies) and quality (the type of studies) of the evidence.
[Response Begins]

All of the recommendations for this process are rated as Level of Evidence B, meaning that the data was derived from a
single RCTs or nonrandomized studies. Additional information on the overall quality of evidence across the RCTs and
studiesis not provided; although, the cited guidelines discuss the evidence supporting cardiac rehabilitation after
discharge in this population, which is provided below.

2013 ACCF/AHA guideline for the management of ST-elevation myocardial infarction (p.e116)

Among 601,099 U.S. Medicare beneficiaries who were hospitalized for coronary conditions or revascularization
procedures, mortality rates were 21% to 34% lower amongparticipants in cardiac rehabilitation programs than
among nonparticipants (599). It has been suggested that contemporaryreperfusionand cardioprotective drug
therapies may diminishthe impact of adjunctive exercise-based cardiac rehabilitation programs on post-Mi
survival rate. Taylor etal. (600) conducted a systematic review and meta-analysis of RCTs of cardiac
rehabilitation with @6 months of follow-up. The study population included 8,940 patients, a greater number
were women (20% of the cohort), patients B65 yearsof age, and individuals who had undergone
revascularization procedures. Compared with usual care, cardiac rehabilitation was associated with a reduction
in total and cardiac mortality rates of 20% and 26%, respectively. Subgroup analyses showed that the decreased
mortality rates did not differ acrossseveral patient subsets, between programs limited to exercise andthose
providing more comprehensive secondary interventions, or between pre-and post-1995 studies, which suggests
that the mortality benefits of cardiac rehabilitation persistin the modernera. However, despite these impressive
outcomes, cardiac rehabilitation services remainvastly underutilized (582,615).

2014 AHA/ACC guideline for the management of patients with non—ST-elevation acute coronary syndromes(p.e179)

The U.S. Public Health Service emphasizes comprehensive cardiac rehabilitation programs (449), and the 2011
secondary prevention CPG underscores referral to cardiac rehabilitationfor survivorsof ACS (27). Since 2007,
referral to these programs has been designated a quality performance measure (453—455). Barriers to referral
can be obviated by discussion with the patientand referral by the patient’s primarycare clinician and/or
cardiovascular care- giver. These comprehensive programs provide patient education, enhance regular exercise,
monitor risk factors, and address lifestyle modification (456). Aerobic exercise trainingcan generally begin 1 to 2
weeks after discharge in patients treated with PCl or CABG (457). Mild-to-moderate resistance training can be
consideredand started 2 to 4 weeks afteraerobictraining (458). Unsupervised exercise may targeta heart rate
range of 60% to 75% of maximum age-predicted heart rate based on the patient’s exercise stress test.
Supervised training may target a higher heart rate (70% to 85% of age -predicted maximum) (457). Additional
restrictions apply when residual ischemia is present.

Daily walking can be encouraged soon after discharge for most patients. Resource publications on exercise
prescriptionin cardiovascular patients are available (456,457). Regular physical activity reduces symptoms in
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patients with cardiovascular disease, enhances functional capacity, im- proves otherrisk factorssuch asinsulin
resistance and glucose control, and isimportantin weight control (456). Questionnaires and nomograms for
cardiac patients have beendeveloped to guide exercise prescription if an exercise testis unavailable (459-462).

[Response Ends]

1a.11. Provide the estimates of benefit, and consistency across studies.
[Response Begins]
Estimates of the benefit of cardiacrehabilitation after discharge across the bodyof evidence are notreported.

[Response Ends]

1a.12. Indicate what, if any, harms wereidentifiedin the study.
[Response Begins]
N/A

[Response Ends]

1a.13. Identify any new studies conducted since the systematicreview, and indicate whether the new studies change
the conclusions from the systematic review.

[Response Begins]
Updated guidelinescontinue to support this measure.

[Response Ends]

Group 5 - Evidence - Systematic Reviews Table

1a.04. Provide the title, author, date, citation (including page number) and URL for the systematicreview.
[Response Begins]

Aspirin prescribedat arrival for AMI patients

1. O'GaraPT, KushnerFG, AscheimDD etal. 2013 ACCF/AHA guideline for the management of ST-elevation
myocardial infarction: areport of the American College of Cardiology Foundation/American Heart Association
Task Force on Practice Guidelines.J Am Coll Cardiol. 2013; 61:e78-140.

2. AmsterdamEA, Wenger NK, Brindis RG et al. 2014 AHA/ACCGuideline for the Management of Patients With
Non-ST-Elevation Acute Coronary Syndromes: A Report of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines.J Am Coll Cardiol. 2014; 64:€139-€228.

3. Jneid H,Addison D, Bhatt DL, Fonarow GC, Gokak S, Grady KL, Green LA, HeidenreichPA, Ho PM, Jurgens CY, King
ML, Kumbhani DJ, Pancholy S. 2017 AHA/ACCclinical performance and quality measures for adults with ST-
elevation and non—ST-elevation myocardial infarction: a report of the American College of Cardiology/American
Heart Association Task Force on Performance Measures. J Am Coll Cardiol. 2017;70:2048—90.

[Response Ends]

1a.05. Quote the guideline or recommendation verbatim about the process, structure or intermediate outcome being
measured. If not aguideline, summarize the conclusions fromthe systematicreview.

[Response Begins]

2013 ACCF/AHA Guideline for the Management of Patients With ST-Elevation Myocardial Infarction (p.e91-e96)
1. Aspirin 162to 325 mgshouldbe given before primary PClI (34,36,37). (Class |, Level of Evidence: B)
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2. Aspirin (162-to 325-mgloading dose) and clopidogrel(300-mg loading dose for patients <75 years of age, 75-mg
dose for patients >75 years of age) should be administeredto patients with STEMI who receive fibrinolytic
therapy (31,38,39). (Class|, Levelof Evidence: A)

2014 AHA/ACC Guideline for the Management of Patients With Non—ST-Elevation Acute Coronary Syndromes
(p.e161,e171)p.el6l

3. Non-—enteric-coated, chewable aspirin (162 mgto 325 mg) should be givento all patients with NSTE-ACS without
contraindications as soon as possible after presentation, and a maintenance dose of aspirin (81 mg/d to 162
mg/d) should be continued indefinitely (7,40-43). (Class |, Level of Evidence: A)

4. In patients with NSTE-ACS who are unable to take aspirin because of hypersensitivity or major gastrointestinal
intolerance, aloading dose of clopidogrel followed by a daily maintenance dose should be administered (46).
(Class|, Level of Evidence:B) p.e171:

5. Patientsnoton aspirin therapy should be givennon-enteric-coated aspirin (325 mg) as soon as possible before
PCI(36,37,44,45). (Class |, Level of Evidence: B)

[Response Ends]

1a.06. Provide the grade assigned to the evidence associated with the recommendation, and include the definition of
the grade.

[Response Begins]

The weight of the evidencein support of most of the recommendationsincludedare rated as Level A, Level Band Level C
as noted following each statement. Level A evidence refers to “Data derived from multiple randomized clinicaltrials or
meta-analyses.” The weight of the evidence in support of additional recommendations is rated as LevelBand C. Level B
evidence refers to “Data derived from a single randomized trial, or nonrandomizedstudies” while Level C evidencerefers
to “Only consensusopinion of experts, case studies, or standard-of-care.”

[Response Ends]

1a.07. Provide all other grades and definitions from the evidence grading system.
[Response Begins]
See questionabove and next two questions below for more information.

[Response Ends]

1a.08. Provide the grade assigned to the recommendation, with definition of the grade.
[Response Begins]

The recommendations included have been assigneda Class | recommendation. Class | recommendations refer to
“Conditions for whichthere is evidence and/or general agreement that a given procedure or treatment is beneficial,
useful, and effective.”

[Response Ends]

1a.09. Provide all other grades and definitions from the recommendation grading system.
[Response Begins]
ACCF/AHA guideline methodology categorizes indications as class |, II, or Ill on the basis of a multifactorial assessment of
risk and expected efficacy viewed in the context of current knowledge and the relative strength of this knowledge. These
classes summarize therecommendations for procedures or treatments as follows and noted in the table below:
Classification Types

e Classl: Conditions for whichthereis evidence and/or generalagre ement thata given procedure or treatment s

useful and effective.
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e Classll: Conditions for which thereis conflicting evidence and/ora divergence of opinionabout the
usefulness/efficacyof a procedure or treatment.
o lla: Weight of evidence/opinionisin favor of usefulness/efficacy

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

e Classlll: Conditions for which thereis evidence and/or general agreement that the procedure/treatmentis not
useful/effective e and in some cases may be harmful.

o0 No Benefit- Procedure/Test not helpful or Treatment w/o established provenbenefit

0 Harm-Procedure/Testleadsto excess cost w/o benefit or is harmful, and or Treatment is harmful

[Response Ends]

1a.10. Detail the quantity(how many studies)and quality (the type of studies) of the evidence.
[Response Begins]

All but one of the recommendations for this process are rated as Level of Evidence A or B, meaning that the datawas
derivedfromoneor more RCTs or meta-analyses. Additionalinformation on the overall quality of evidence across the
RCTsis not provided; although, the cited guidelines discuss the evidence supporting the use of aspirinatarrival in this
population, which is provided below.

2013 ACCF/AHA guideline for the management of ST-elevation myocardial infarction (p.e93-€96)

Although the minimum effective aspirin dose in the setting of PCl for STEMI has not been established
prospectively, the writing committee recommends thatan empiricdose of 325 mg be given as earlyas possible
before PCland a maintenance dose continuedindefinitelythereafter. Itis the consensus of the writing
committee that the 81-mg maintenance dose is preferred evenamong patients who receive a stent during
primary PCl. This recommendationis based on evidence of an increased risk of bleeding in most studies
comparing higher- with lower-dose aspirin (253,254,263,264), as well as the absence of data from RCTs
demonstrating superior efficacy of higher aspirindoses in this setting. However, because the CURRENT-OASIS 7
(Clopidogrel Optimal Loading Dose Usage to Reduce Recurrent Events—Organizationto Assess Strategies in
Ischemic Syndromes)trial did notreport differences in either efficacy or safety in patients with STEMI
randomized to 81 mgversus 325 mg of aspirin, the committee did not think that the evidence favoring 81 mg
over higher dosages was sufficiently conclusive to merita Class | recommendation (253).

The beneficial effects of aspirinand clopidogrel with fibrinolytic therapy are well established (254,257,263,264).
These agents shouldbe given before or with the fibrinolytic (330).

2014 AHA/ACC guideline for the management of patients with non—ST-elevation acute coronary syndromes(p.e163,
el72)p.el63:

Aspirin is the establishedfirst-line therapy in patients with NSTE-ACSand reduces the incidence of recurrent Ml
and death (288,289). A loadingdose of non—enteric- coated aspirin 162 mgto 325 mgis the initial antiplatelet
therapy. The subsequent maintenance doseis 81 mgper day to 162 mg per day; in special circumstances, a
higher maintenance dose up to 325 mg daily has beenused(391). The lower dose is favoredand all patients
treated with ticagrelor shouldreceive only 81 mg per day (290). In other countries, available low-dose aspirin
formations may include 75 mgand 100 mg. High-dose ($160 mg) versus low-dose (<160 mg) aspirinis associated
with increasedbleeding risk in the absence of improved outcomes (298). Most NSAIDs reversibly bindto COX-1,
preventing inhibition by aspirinand by COX-2 and may cause prothrombotic effects. Enteric-coated aspirin
should be avoided initially because of its delayed and reduced absorption (299).p.e172:

Aspirin reduces the frequency of ischemic complications after PCland is ideallyadministered atleast 2 hours,
and preferably 24 hours, before PCI(26,368,369).

[Response Ends]
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1a.11. Provide the estimates of benefit, and consistency across studies.
[Response Begins]
Estimates of the benefit of aspirin atarrival across the body of evidence are notreported.

[Response Ends]

1a.12. Indicate what, if any, harms were identifiedin the study.
[Response Begins]
N/A

[Response Ends]

1a.13. Identify any new studies conducted since the systematic review, and indicate whether the new studies change
the conclusions from the systematic review.

[Response Begins]
Updated guidelinescontinue to support this measure.

[Response Ends]

Group 6 - Evidence - Systematic Reviews Table
1a.04. Provide the title, author, date, citation (including page number) and URL for the systematicreview.
[Response Begins]
Aspirin prescribedat discharge for AMI patients
1. O'GaraPT, KushnerFG, AscheimDD etal. 2013 ACCF/AHA guideline forthe management of ST-elevation

myocardial infarction: areport of the American College of Cardiology Foundation/American Heart Association
Task Force on Practice Guidelines.J Am Coll Cardiol. 2013; 61:e78-140.

2. AmsterdamEA, Wenger NK, Brindis RG etal. 2014 AHA/ACCGuideline forthe Management of Patients With
Non-ST-Elevation Acute Coronary Syndromes: A Report of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines.J Am Coll Cardiol. 2014; 64:e139-€228.

3. Jneid H,Addison D, Bhatt DL, Fonarow GC, Gokak S, Grady KL, Green LA, HeidenreichPA, Ho PM, Jurgens CY, King
ML, Kumbhani DJ, Pancholy S. 2017 AHA/ACCclinical performance and quality measures for adults with ST-
elevation and non-ST-elevation myocardial infarction: a report of the American College of Cardiology/American
Heart Association Task Force on Performance Measures.J Am Coll Cardiol. 2017;70:2048—90.

[Response Ends]

1a.05. Quote the guideline or recommendation verbatim about the process, structure or intermediate outcome being
measured. If not aguideline, summarize the conclusions fromthe systematic review.

[Response Begins]
2013 ACCF/AHA Guideline for the Management of Patients With ST-Elevation Myocardial Infarction (p.e91-e96)
1. After PCl,aspirin should be continued indefinitely (13,33,48). (Class |, Level of Evidence: A)

2. Aspirin shouldbe continuedindefinitely(31,38,39) (Class |, Level of Evidence: A), and clopidogrel (75 mg daily)
should be continued for atleast 14 days (38,39) (Class |, Level of Evidence: A) andup to 1 year (Class |, Level of
Evidence: C) in patients with STEMI who receive fibrinolytic therapy.

2014 AHA/ACC Guideline for the Management of Patients With Non—ST-Elevation Acute Coronary Syndromes (p.
el71)
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1. After PCl,aspirin should be continued indefinitely ata dose of 81 mgto 325 mg daily (13,40,48). (Class |, Level of
Evidence: B).

2. Aspirinshouldbe continuedindefinitely. The maintenance dose shouldbe 81 mg daily in patients treated with
ticagrelor and 81 mgto 325 mgdaily in all other patients (40,41,43). (Class |, Levelof Evidence: A).

[Response Ends]

1a.06. Provide the grade assigned to the evidence associated with the recommendation, and include the definition of
the grade.

[Response Begins]

The weight of the evidence in support of most of the recommendations includedare rated as Level A, Level Band Level C
as noted following each statement. Level A evidence refers to “Data derived from multiple randomized clinicaltrials or
meta-analyses.” The weight of the evidencein support of additional recommendationsis rated as LevelB and C. Level B
evidence refers to “Data derived from a single randomized trial, or nonrandomizedstudies” while Level C evidence refers
to “Only consensusopinion of experts, case studies, or standard-of-care.”

[Response Ends]

1a.07. Provide all other grades and definitions from the evidence grading system.
[Response Begins]
See questionabove and next two questions below for more information.

[Response Ends]

1a.08. Provide the grade assigned to the recommendation, with definition of the grade.
[Response Begins]

The recommendations included have been assigned a Class | recommendation. Class | recommendations refer to
“Conditions for whichthere is evidence and/or general agreement that a given procedure or treatment is beneficial,
useful, and effective.”

[Response Ends]

1a.09. Provideall other grades and definitions from the recommendation grading system.
[Response Begins]

ACCF/AHA guideline methodology categorizes indications as class |, II, or Ill on the basis of a multifactorial assessment of
risk and expected efficacy viewedin the context of current knowledge and the relative strength of this knowledge. These
classes summarize the recommendations for procedures or treatments as follows and noted in the table below:

Classification Types

e Classl: Conditions for whichthereis evidence and/or generalagreementthata given procedure or treatmentis
useful and effective.

e Class ll: Conditions for which thereis conflicting evidence and/or a divergence of opinionabout the
usefulness/efficacy of a procedure or treatment.
o lla: Weight of evidence/opinionis in favor of usefulness/efficacy
o lIb: Usefulness/efficacy is less well established by evidence/opinion.
e Classlll: Conditions for which thereis evidence and/or general agreement that the procedure/treatmentis not
useful/effective e and in some cases may be harmful.
0 No Benefit- Procedure/Test not helpful or Treatment w/o established provenbenefit
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0 Harm-Procedure/Testleads to excess cost w/o benefit or is harmful, and or Treatmentis harmful

[Response Ends]

1a.10. Detail the quantity (how many studies) and quality (the type of studies) of the evidence.

[Response Begins]

The recommendations for this process are rated as Levelof Evidence A, B, or C meaning that the data was derived from
one or more RCTs or meta-analyses through consensus opinionsof experts, case studies, or standard of care. Additional
information on the overall quality of evidence across the RCTs is not provided; although, the cited guidelines discuss the
evidence supportingthe use of aspirin at discharge in this population, whichis provided below.

2013 ACCF/AHA guideline for the management of ST-elevation myocardial infarction (p. €93-€96)

Although the minimum effective aspirin dosein the setting of PCl for STEMI has not beenestablished
prospectively, the writing committee recommends thatan empiricdose of 325 mg be given as earlyas possible
before PCland a maintenance dose continuedindefinitelythereafter. Itis the consensus of the writing
committee that the 81-mg maintenance dose is preferred evenamong patients who receive a stent during
primary PCl. This recommendationis based on evidence of an increased risk of bleeding in most studies
comparing higher- with lower-dose aspirin(253,254,263,264), as well as the absence of data from RCTs
demonstrating superior efficacy of higher aspirindoses in this setting. However, because the CURRENT-OASIS 7
(Clopidogrel Optimal Loading Dose Usage to Reduce Recurrent Events—Organizationto Assess Strategies in
Ischemic Syndromes)trial did not report differences in either efficacy or safety in patients with STEMI
randomized to 81 mgversus 325 mg of aspirin, the committee did not think that the evidence favoring 81 mg
over higherdosages was sufficiently conclusive to merita Class | recommendation (253).

The beneficial effects of aspirinand clopidogrel with fibrinolytic therapy are well established (254,257,263,264).
These agents should be given before or with the fibrinolytic (330).

2014 AHA/ACC guideline for the management of patients with non—ST-elevation acute coronary syndromes(p.e172)

Aspirin reduces the frequency of ischemic complications after PCl and is ideallyadministered at least 2 hours,
and preferably 24 hours, before PCI (26,368,369).

[Response Ends]

1a.11. Provide the estimates of benefit, and consistency across studies.
[Response Begins]
Estimates of the benefit of aspirin at discharge across the body of evidence are notreported.

[Response Ends]

1a.12. Indicate what, if any, harms wereidentifiedin the study.
[Response Begins]

[Response Ends]

1a.13. Identify any new studies conducted since the systematic review, and indicate whether the new studies change
the conclusions from the systematic review.

[Response Begins]
Updated guidelinescontinue to support this measure.

[Response Ends]
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Group 7 - Evidence - Systematic Reviews Table
1a.04. Providethe title, author, date, citation (including page number) and URL for the systematicreview.
[Response Begins]
High-intensity statin prescribed at discharge for AMI patients
1. O'GaraPT, KushnerFG, AscheimDD etal. 2013 ACCF/AHA guideline for the management of ST-elevation

myocardial infarction: a report of the American College of Cardiology Foundation/American Heart Association
Task Force on Practice Guidelines.J Am Coll Cardiol. 2013; 61:e78-140.

2. AmsterdamEA, Wenger NK, Brindis RG etal. 2014 AHA/ACCGuideline forthe Management of Patients With
Non-ST-Elevation Acute Coronary Syndromes: A Report of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines. J Am Coll Cardiol. 2014; 64:139-€228.

3. GrundySM, Stone NJ, Bailey AL, Beam C, Birtcher KK, Blumenthal RS, Braun LT, de Ferranti S, Faiella-Tommasino
J, Forman DE, GoldbergR, Heidenreich PA, Hlatky MA, Jones DW, Lloyd-Jones D, Lopez- Pajares N, Ndumele CE,
OrringerCE, Peralta CA, Saseen JJ, Smith SCJr, Sperling L, Virani SS, YeboahJ. 2018
AHA/ACC/AACVPR/AAPA/ABC/ACPM/ ADA/AGS/APhA/ASPC/NLA/PCNA guideline on the management of blood
cholesterol: areport of the American College of Cardiology/American Heart Association Task Force onClinical
Practice Guidelines.J Am Coll Cardiol 2019;73:e285-350.

4. Jneid H, Addison D, Bhatt DL, Fonarow GC, Gokak S, Grady KL, Green LA, Heidenreich PA, Ho PM, Jurgens CY, King
ML, Kumbhani DJ, Pancholy S. 2017 AHA/ACCclinical performance and quality measures for adults with ST-
elevation and non-ST-elevation myocardial infarction: areport of the American College of Cardiology/American
Heart AssociationTask Force on Performance Measures. ] Am Coll Cardiol. 2017;70:2048-90.

[Response Ends]

1a.05. Quote the guideline or recommendation verbatim about the process, structure or intermediate outcome being
measured. If not aguideline, summarize the conclusions fromthe systematicreview.

[Response Begins]

1. 2013 ACCF/AHA Guideline for the Management of Patients With ST-Elevation Myocardial Infarction (p. e106)

2. High-intensity statin therapy should be initiated or continuedin all patients with STEMI and no contraindications
to its use (434-436). (Class |, Level of Evidence: B)

3. 2014 AHA/ACC Guideline for the Management of Patients With Non—ST-Elevation Acute Coronary Syndromes
(p.e160)

4. High-intensity statin therapy should beinitiated or continuedin all patients with NSTE-ACS and no
contraindications to its use (269-273). (Class |, Level of Evidence: A)

5. 2018 AHA/ACC/AACVPR/AAPA/ABC/ACPM/ ADA/AGS/APhA/ASPC/NLA/PCNA Guideline on the Management of
Blood Cholesterol (p.e295)

6. In patientswho are 75 years of age or younger with clinical ASCVD,* high-intensity statin therapyshouldbe
initiated or continued with the aim of achieving a 50% or greaterreductionin LDL-Clevels (S4.1-1—S4.1-5).
(Class|, Level of Evidence: A)

[Response Ends]

1a.06. Provide the grade assigned to the evidence associated with the recommendation, and include the definition of
the grade.

[Response Begins]
For guidelines released prior to 2015:
The weight of the evidence in support of most of the recommendationsincludedare rated as Level A, Level Band Level C

as noted following each statement. Level A evidence refers to “Data derived from multiple randomized clinicaltrials or
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meta-analyses.” The weight of the evidence in support of additional recommendationsisrated as LevelBand C. Level B
evidence refers to “Data derived from a single randomized trial, or nonrandomized studies” while Level C evidencerefers
to “Only consensusopinion of experts, case studies, or standard-of-care.”

For guidelines releasedfrom 2015 forward:

The weight of the evidencein support of most of the recommendationsincludedare rated as Level A, Level B-R, Level B-
NR, Level C-LDand Level C-EO, as noted following each statement. Level A evidence refers to high quality evidence from
more than one randomized control trial (RCT), meta analyses of high-quality RCTs, and/or one or more RCTs corroborated
by high-quality registry studies. Level B-R evidence refers to moderate-quality evidence from one or more RCTs and/or
meta-analyses of moderate-quality RCTs and Level B-NR evidenceincludes moderate quality evidence from one or more
well-designed, well-executed nonrandomized studies, observational studies, or registrystudies and/or meta-analyses of
such studies. Level C-LD refersto randomized or nonrandomized observational or registry studies with limitation of
design or execution, meta-analyses of suchstudies, and/or physiological or mechanistic studies in humansubjects. Level
C-EO refersto consensusof expert opinion based on clinicalexperience.

[Response Ends]

1a.07. Provide all other grades and definitions from the evidence grading system.
[Response Begins]
See questionabove and next two questions below for more information.

[Response Ends]

1a.08. Provide the grade assigned to the recommendation, with definition of the grade.
[Response Begins]

The recommendations included have been assigneda Class | recommendation.

For guidelines releasedprior to 2015:

Class | recommendations refer to “Conditions forwhichthereis evidence and/or generalagreement thata given
procedure or treatmentis beneficial, useful, and effective.”

For guidelines releasedfrom 2015 forward:

Class | recommendations are “strong and indicate that the treatment, procedure, or intervention is useful and effective
and should be performedor administered for most patients under most circumstances.”

[Response Ends]

1a.09. Provide all other grades and definitions from the recommendation grading system.
[Response Begins]
For guidelines releasedprior to 2015:

ACCF/AHA guideline methodology categorizes indications as class |, II, or Ill on the basis of a multifactorial assessment of
risk and expected efficacy viewedin the context of current knowledge and the relative strength of this knowledge. These
classes summarize the recommendations for procedures or treatments as follows and noted in the table below:
Classification Types:
e ClassI: Conditions for whichthereis evidenceand/or generalagreement that a given procedure or treatment is
useful and effective.
e Classll: Conditions for which thereis conflicting evidence and/or a divergence of opinionabout the
usefulness/efficacy of a procedure or treatment.
o lla: Weight of evidence/opinionisin favor of usefulness/efficacy
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o llIb: Usefulness/efficacy is less well established by evidence/opinion.

e Classlll: Conditions for which thereis evidence and/or general agreement that the procedure/treatment s not
useful/effective e and in some cases may be harmful.
o No Benefit- Procedure/Test not helpful or Treatment w/o established proven benefit

o Harm-Procedure/Testleads to excess cost w/o benefitor is harmful, and or Treatment is harmful
For guidelinesreleasedfrom 2015 forward:

In 2015, the ACCand AHA updated Classes of Recommendation (COR) and Levelsof Evidence (LOE) in an effort
to align patient care with scientificevidence.

The CORreflects the magnitude of benefit over riskand corresponds to the strength of the recommendation.
Class | recommendations are strong and indicate that the treatment, procedure, or intervention is useful and
effective and shouldbe performedor administeredfor most patients under most circumstances. Class Il
recommendations are weaker, denoting a lower degree of benefitin proportion to risk. Benefitis generally
greater for Class lla (moderate) recommendations and smaller for Class llb (weak) recommendations, for which
benefitonly marginally exceedsrisk. A COR of llb suggests thatimplementation should be selective and based
on careful consideration of individual patient factors and, for invasive procedures, available expertise. Class Il is
assigned when actions are specifically not recommended, either because studies have found no evidence of
benefit or because the interventioncauses harm.

[Response Ends]

1a.10. Detail the quantity (how many studies)and quality (the type of studies) of the evidence.
[Response Begins]

All of the recommendations for this process are rated as Level of Evidence A or B, meaning that the data was derived
from one or more RCTs or meta-analyses. Additional informationon the overall quality of evidence across the RCTs is not
provided; although, the cited guidelines discuss the evidence supporting the use of high-intensity statins atdischargein
this population, which is provided below.

2013 ACCF/AHA guideline for the management of ST-elevation myocardial infarction (p. e106)

Treatment with statins in patients stabilized afteran ACS, including STEMI, lowers therisk of coronaryheart
disease death, recurrent M, stroke, and the need for coronary revascularization (437,438). More intensive statin
therapy, compared with less intensive therapy, appears to be associated with an additional lowering of nonfatal
clinical end- points (434,436,439). Among currently available statins, only high-dose atorvastatin (80 mg daily)
has been shown to reduce death and ischemic events among patients with ACS (436,440). Approximately one
third of patients in the PROVE-IT TIMI 22 (Pravastatin or Atorvastatin Evaluationand Infection Therapy—
Thrombolysisin Myocardial Infarction22)trial had STEMI (436). Cardiovascular event rates were not significantly
reduced with atieredstrategy of simvastatin (40-mg dailyfor 1 month followed by 80 mg daily) in the A to Z Trial
(Aggrastatto Zocor) (439), and concerns have been raised recently about the safety of high-dose simvastatin
(i.e.,80 mgdaily) (441). Although the benefit of high-intensity statins declinesamong statin-naive patients with
ACS as a function of decreasing low-density lipoproteinlevels (442), the writing committee recommends the use
of statins in all patients with STEMI (435). Statin therapyafter ACS is beneficial evenin patients with baseline
low-density lipoprotein cholesterol levels @70 mg/dL (443). Trials of statin therapy in patients with ACSand
stable ischemic heart disease have been designedto compare either moreintensive versus less intensive statin
treatmentor active statin versus placebo (434 —440). Theyhave not beende- signedto compare clinical
outcomes as a function of the specific low-density lipoprotein cholesterol level achieved with treatment.
Improved compliance with therapy is a strong rationale for timing the initiation of lipid-lowering drug therapy
before discharge after STEMI. Longer-term lipid management after STEMI, including indications for targeting
triglycerides and non—high-densitylipoprotein cholesterol, are addressed in the “AHA/ACCSecondary
Prevention and Risk Reduction Therapyfor Patients With Coronaryand Other Vascular Disease: 2011 Update”
(257).
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2014 AHA/ACC guideline for the management of patients with non—ST-elevation acute coronary syndromes(p. e160-

el61)
Therapy with statins in patients with NSTE-ACS reducesthe rate of recurrent Ml, coronary heart disease
mortality, need for myocardial revascularization, and stroke. High-risk patients, such as those with NSTE-ACS,
derive more benefitin reducing these events from high-intensity statins, such as atorvastatin which lower low-
density lipoprotein cholesterol levels by $50% as in the PROVE IT-TIMI 22 (Pravastatin or Atorvastatin Evaluation
and Infection Therapy-Thrombolysis In Myocardial Infarction)and MIRACL (Myocardial Ischemia Reduction With
Acute Cholesterol Lowering) trials (273,274), than from moderate- or low-intensity statins (18,272). These
findings provide the basis for high-intensity statin therapy after stabilization of patients with NSTE-ACS. In
addition, early introduction of this approach can promote improved compliance with this regimen.

2018 AHA/ACC/AACVPR/AAPA/ABC/ACPM/ ADA/AGS/APhA/ASPC/NLA/PCNA Guideline on the Management of

Blood Cholesterol (p.e296-€297)
CTT meta-analysis (S4.1-3, 54.1-4) showed that LDL-Cloweringwith statins reduces major ASCVD events.
Patients with stroke (S4.1-1) or peripheral arterydisease (S4.1-5) also derive these benefits. In a meta-analysis of
5 RCTs (S4.1-3), high-intensity statins compared with moderate -intensity statin therapy, significantly reduced
major vascular events by 15% with no significant reductionin coronary deaths. Large absolute LDL-C reduction
was associated with alarger proportional reduction in major vascular events (54.1-4). High-intensity statin
therapy generally reduces LDL-Clevels by 50%. This percentage can be used to judge clinical efficacy. Absolute
benefitfrom statin therapy depends on baseline LDL-C levels; the greatest absolute benefit accrues to patients
with the highestbaseline LDL-C levels. Percentage reduction of LDL-C levels is the most efficient means to
estimate expected efficacy. An alternative to evaluating the adequacy of therapy is to examine LDL-C on
maximume- intensity statins. In a patient with ASCVD, if LDL-C level is 70 mg/dL (1.8 mmol/L), adding ezetimibe
may be reasonable.

[Response Ends]

1a.11. Provide the estimates of benefit, and consistency across studies.
[Response Begins]
Estimates of the benefit of high-intensity statins at discharge across the body of evidence are not reported.

[Response Ends]

1a.12. Indicate what, if any, harms were identifiedin the study.
[Response Begins]
N/A

[Response Ends]

1a.13. Identify any new studies conducted since the systematicreview, and indicate whether the new studies change
the conclusions from the systematicreview.

[Response Begins]
Updated guidelinescontinue to support this measure.

[Response Ends]

Group 8 - Evidence - Systematic Reviews Table
1a.04. Provide the title, author, date, citation (including page number) and URLfor the systematicreview.

[Response Begins]
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P2Y12 inhibitor prescribed at discharge for AMI patients

O'GaraPT, KushnerFG, Ascheim DD etal. 2013 ACCF/AHA guideline forthe management of ST-elevation
myocardial infarction: areport of the American College of Cardiology Foundation/American Heart Association
Task Force on Practice Guidelines.J Am Coll Cardiol. 2013; 61:e78-140.

Amsterdam EA, Wenger NK, Brindis RG et al. 2014 AHA/ACCGuideline forthe Management of Patients With
Non-ST-Elevation Acute Coronary Syndromes: A Report of the American College of Cardiology/American Heart
Association Task Force on Practice Guidelines. J Am Coll Cardiol. 2014; 64:139-e228.

Jneid H, Addison D, Bhatt DL, Fonarow GC, Gokak S, Grady KL, Green LA, HeidenreichPA, Ho PM, Jurgens CY,
King ML, Kumbhani DJ, Pancholy S. 2017 AHA/ACC clinical performance and quality measures for adults with ST-
elevation and non—ST-elevation myocardial infarction: a report of the American College of Cardiology/American
Heart AssociationTask Force on Performance Measures. J Am Coll Cardiol. 2017;70:2048 —90.

[Response Ends]

1a.05. Quote the guideline or recommendation verbatim about the process, structure or intermediate outcome being
measured. If not aguideline, summarize the conclusions from the systematicreview.

[Response Begins]
2013 ACCF/AHA Guideline for the Management of Patients With ST-Elevation Myocardial Infarction (p.e91-e93)

1.P2Y12 inhibitortherapy shouldbe given for 1 year to patients with STEMIwho receive a stent (bare -metal or
drug-eluting) during primary PCl using the following maintenance doses:

a. Clopidogrel 75 mg daily (115,116) (Class|, Level of Evidence: B); or

b. Prasugrel 10 mgdaily (115) (Class|, Level of Evidence: B); or

c.Ticagrelor 90 mgtwice aday* (117) (Class |, Level of Evidence: B)

*The recommended maintenance dose of aspirin to be used with ticagreloris 81 mg daily.

2. Prasugrel should not be administered to patients with a history of prior stroke or transientischemic attack
(116). (Class lll, Level of Evidence:B)

2014 AHA/ACC Guideline for the Management of Patients With Non—ST-Elevation Acute Coronary Syndromes
(p.e161,e172,e175)

p.el6l:

1.A P2Y12 inhibitor (either clopidogrel or ticagrelor) in addition to aspirin should be administeredfor up to 12
months to all patients with NSTE-ACS without contraindications who are treated with eitheran early invasive or
ischemia-guidedstrategy. Optionsinclude:

a. Clopidogrel: 300-mg or 600-mg loading dose, then 75 mg daily (289,292) (Class |, Levelof Evidence: B)
b. Ticagrelor: 180-mgloading dose, then 90 mg twice daily (293,294) (Class|, Level of Evidence: B)
p.el72:

2.In patients receiving a stent (bare-metal stent or drug- eluting stent [DES]) during PCl for NSTE-ACS, P2Y12
inhibitor therapy should be givenfor atleast 12 months (330). Optionsinclude:

a. Clopidogrel: 75 mg daily (296,331) (Class |, Level of Evidence: B); or
b. Prasugrel: 10 mg daily (302) (Class |, Level of Evidence: B); or
c.Ticagrelor: 90 mg twice daily(293) (Class I, Level of Evidence: B)

p.el75:

3.In addition to aspirin, a P2Y12 inhibitor (either clopidogrel or ticagrelor) should be continued for up to 12
months in all patients with NSTE-ACS without contraindications who are treated with an ischemia-guided
strategy. Optionsinclude:
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a. Clopidogrel: 75 mg daily (289,292) (Class |, Level of Evidence: B)
b. Ticagrelor: 90 mg twice daily (293,294) (Class |, Level of Evidence: B)

[Response Ends]

1a.06. Provide the grade assigned to the evidence associated with the recommendation, and include the definition of
the grade.

[Response Begins]

The weight of the evidence in support of most of the recommendations includedare rated as Level A, Level Band Level C
as noted following each statement. Level A evidence refers to “Data derived from multiple randomized clinicaltrials or
meta-analyses.” The weight of the evidence in support of additional recommendations is rated as LevelBand C. Level B
evidence refers to “Data derived from a single randomized trial, or nonrandomizedstudies” while Level C evidence refers
to “Only consensusopinion of experts, case studies, or standard-of-care.”

[Response Ends]

1a.07. Provide all other grades and definitions from the evidence grading system.
[Response Begins]
See questionabove and next two questions below for more information.

[Response Ends]

1a.08. Provide the grade assigned to the recommendation, with definition of the grade.
[Response Begins]

The recommendations included have been assigneda Class | recommendation. Class | recommendations refer to
“Conditions for whichthere is evidence and/or general agreement that a given procedure or treatment is beneficial,
useful, and effective.”

[Response Ends]

1a.09. Provide all other grades and definitions from the recommendation grading system.
[Response Begins]
ACCF/AHAguideline methodology categorizes indications as class |, Il, or lll on the basis of a multifactorial assessment of
risk and expected efficacy viewedin the context of current knowledge and the relative strength of this knowledge. These
classes summarize the recommendations for procedures or treatments as follows and noted in the table below:
Classification Types:
e Class!: Conditions for whichthereis evidence and/or generalagreementthat a given procedure or treatmentis
useful and effective.
e Classll: Conditions for which there s conflicting evidence and/or a divergence of opinionabout the
usefulness/efficacyof a procedure or treatment.
o lla: Weight of evidence/opinionis in favor of usefulness/efficacy
o llb: Usefulness/efficacy is less well established by evidence/opinion.
e Classlll: Conditions for which thereis evidence and/or general agreement that the procedure/treatmentis not
useful/effective e and in some cases may be harmful.
o No Benefit- Procedure/Test not helpful or Treatment w/o established proven benefit

o Harm-Procedure/Testleads to excess cost w/o benefit or is harmful, and or Treatment is harmful
[Response Ends]
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1a.10. Detail the quantity (how many studies)and quality (the type of studies) of the evidence.
[Response Begins]

All of the recommendations for this process are rated as Level of Evidence B, meaning that the data was derived from one
RCTs or nonrandomized studies. Additional information on the overall quality of evidence across the RCTs and studies is
not provided; although, the cited guidelines discuss the evidence supporting the use of high-intensity statin atdischarge
in this population, whichis provided below.

2013 ACCF/AHA guideline for the management of ST-elevation myocardial infarction (p. e93-€94)

Loading doses of P2Y12 inhibitorsare provided before oratthe time of primary PCI. These agents are continued
in a maintenance dose for 1 year after PCl with a stent (BMS or DES) in the absence of bleeding. A 600-mg
loading dose of clopidogrel is preferredto a 300-mg loading dose, given the more extensive and rapid platelet
inhibition achieved with the higher dose, as well as the beneficial effects reported in a CURRENT-OASIS 7
subgroup analysis (259). The under- powered ARMYDA-6 Ml (Antiplatelet Therapyfor Reduction of Myocardial
Damage During Angioplasty—Myocardial Infarction) studyalso reported beneficial surrogate outcomes with the
higher clopidogrel loading dose (258).

The antiplatelet response to clopidogrel may vary as a function of patient phenotype (ob esity, diabetes mellitus),
enteric ABCB 1 polymorphisms, hepatic CYP450 enzyme system polymorphisms (predominantly CYP 2C19*2),
and medications that interfere with clopidogrel biotransformation. Approximately 25% to 30% of patients may
harbor areduced-functionCYP2C19allele. In TRITON-TIMI 38 (Trial to Assess Improvement in Therapeutic
Outcomes by Optimizing Platelet Inhibition with Prasugrel —Thrombolysis In Myocardial Infarction) (285) and 3
cohortstudies (286-288), patients who were carriers of the reduced-function CYP2C19*2 allele had significantly
lower levels of the active metabolite of clopidogrel, diminished plateletinhibition, and increased rates of major
adverse cardiovascular events and stent thrombosis (285). The U.S. Food and Drug Administration has changed
clopidogrel’s prescribing informationto highlight the potential impact of CYP2C19 genotype on clopidogrel
pharmacokinetics and clinical response (289). Nevertheless, other studies have not confirmed associations
between CYP2C19 polymorphisms and adverse outcomes in clopidogrel-treated patients (290). Future studies
are needed to further clarify the riskassociated with these genetic polymorphisms and to develop effective
therapeuticstrategies for carriers of allelicvariants of responsible enzyme systems. Proton-pumpinhibitors,
most prominently omeprazole, can interfere with clopidogrel metabolism and resultin diminishedin vitro
antiplatelet effect (291), butit does notappearthatthis pharmacokinetic effect translates into worse clinical
outcomes(291,292).

Prasugrel, an alternative thienopyridine, achieves greaterinhibition of platelet aggregation than clopidogrel. In
the TRITON-TIMI 38 trial(260) of prasugrel versusclopidogrel in patients with ACS for whom an invasive strategy
was planned, patients with STEMI who were assigned to prasugrel had alower 30-day rate of the composite
primary outcome. This difference persisted to 15 months. In addition, the rate of stent thrombosis reported at
30 days was significantly lower with prasugrel (260,262). The loading dose of clopidogrelin TRITON-TIMI 38,
which rarely was administered before coronary angiography and was limited to 300 mg, may have contributed to
differences in efficacy and safetybetweentreatment groups (262).

The benefits of prasugrel relative to clopidogrel in STEMI must be weighedagainst the increasein the risk of
bleeding associated with its use. Prasugrel should not be administered to patients with a history of stroke or
transientischemic attack and was not shown to be beneficial in patients =>75 years of age or patients who weigh
<60kg(260).In TRITON-TIMI 38, interaction testing for efficacy and safety showed no significant differencein
bleedingriskacross the spectrum of ACS. Prasugrel may be best suited for younger patients with diabetes
mellitus or large areas of myocardium atrisk, who are also at low bleeding risk, have the ability to continue a
regimen of DAPT, and have no anticipation of surgeryoverthe subsequent year. The package insertfor prasugrel
suggests thata lower maintenance dose of 5 mg daily might be considered for patients at high risk of bleeding,
though this dose has not been prospectivelystudied (293).
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Ticagrelor isareversible, nonthienopyridine P2Y12 receptor antagonist that does not require metabolic
conversion to activedrug. The PLATO (Platelet Inhibition and Patient Outcomes) study compared ticagrelor (180-
mg loading dose, 90 mg twice daily thereafter) with clopidogrel (300- or 600-mg loading dose, 75 mg daily
thereafter) forthe prevention of cardiovasculareventsin 18,624 patients with ACS, of whom 35% had STEMI
(294). Among the 7544 patients enrolled with ST elevation or LBBBwho underwent primary PCl, findings were
consistent with the overall trial results. Significant reductions favoring ticagrelor were seen in the primaryPCl
subgroup for stent thrombosis and total deaths, though there were more strokesand episodes of ICH with
ticagrelor (261). A prespecified subgroupanalysis in the PLATO trial showed a significantinteraction between
treatment effect and geographicregion, with an apparently smallerticagrelor effectin North America thanin
other areas. Although this interaction could have been due to chance alone (295), a contribution from higher
aspirin doses, as more commonlyusedin the United States, cannot be excluded. When provided long term with
ticagrelor as acomponent of DAPT, the dose of aspirinshould not exceed 100 mg (293).

Although 1 year of DAPT is recommended after stentimplantation during primary PCl for STEMI, earlier
discontinuationof aP2Y12 inhibitor may be necessary if the risk of morbidity from bleeding outweighs the
anticipated benefit of DAPT. Clinical judgmentis required, and discussion with the interventional cardiologist is
recommended.

DAPT with aspirin and either clopidogrelor prasugrel has increased the riskof ICH in several clinical trials and
patient populations (especially in those with prior stroke) (260,296—298). In PLATO, the number of patients with
prior stroke was small, limiting the power to detect treatment differences in intracranial bleeding in this
subgroup (299). Until further data become available, it would seem prudent to weigh the possibleincreased risk
of intracranial bleeding when the addition of ticagrelorto aspirin is consideredin patients with priorstroke or
transientischemic attack (300).

2014 AHA/ACC guideline for the management of patients with non—ST-elevation acute coronary syndromes(p. e 161,
el72,e178) p.el61:

Despite the large number of newantiplatelet and antithrombotic agents, aspirin, whichtargets COXand
subsequent thromboxane A2 inhibition, is the mainstay of antiplatelet therapy. Multiple other pathways of
plateletactivation can be targeted by agents thatinhibit the platelet P2Y12 receptor, including thienopyridine
prodrugagents, such as clopidogrel and prasugrel, which require conversion into molecules that bind irreversibly
to the P2Y12 receptor. Additional pyrimidine derivatives, includingticagrelor, do not require biotransformation
and bind reversibly to the P2Y12 receptor, antagonizing adenosine diphosphate platelet activation. In addition to
these oral agents, intravenous GP lIb/Illa receptorinhibitors, including abciximab, eptifibatide, and tirofiban,
targetthe final common pathway of platelet aggregation. In the EARLY ACS (Early Glycoprotein lib/llla Inhibition
in Patients With Non—ST- Segment Elevation Acute Coronary Syndrome) trial, patients were randomlyassigned
to either early, pre-PCl double-bolus eptifibatide or delayed, provisional eptifibatide. Seventy-five percent of the
patients received upstream, preprocedure clopidogrel. The risk of TIMI major bleeding in the early eptifibatide
group was 2.6% compared with 1.8% (p1/40.02) in the delayed provisional group (295). In the GUSTO IV-ACS
(Global Use of Strategies To OpenOccluded Coronary Arteries IV- Acute Coronary Syndromes)trial, there was no
clinical benefit of abciximabin this population; in troponin-negative patients, mortality was 8.5% compared with
5.8%in controls (p1/40.002) (288,289,296,297).

Clopidogrel

Administration of clopidogrelwith aspirin was superior to administration of aspirin alonein reducing the
incidence of cardiovascular death and nonfatal Ml or stroke bothacutely and over the following 11 months
(289,296). There was aslightincreasein major bleeding events with clopidogrel, including a nonsignificant
increasein life-threatening bleeding and fatal bleeding(289). An initial loading dose of 300 mg to 600 mg is
recommended (289,296,300). A 600-mg loading dose results in a greater, morerapid, and morereliable platelet
inhibition compared with a 300-mg loading dose (301). Use of clopidogrel for patients with NSTE-ACS who are
aspirin intolerantis based on a study in patients with stable ischemic heart disease (291). When possible,
discontinueclopidogrel atleast 5 days before surgery (301).
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Prasugrel

The metabolic conversion pathways of prasugrel produce more rapidand consistent plateletinhibitionthan
clopidogrel (300). In patients with NSTE-ACS and defined coronary anatomyundergoing planned PCl,a 60-mg
loading dose of prasugrel followed by 10 mg daily was compared with a300-mgloadingdose and 75 mg daily of
clopidogrel. The composite primary endpoint (cardiovascular death, nonfatal MI, and stroke) was reducedin
patients treated with prasugrel (hazard ratio [HR]: 0.81; p1/40.001). This was driven by arisk reduction for Ml
and stent thrombosis with no difference in mortality (302). Counterbalancing the salutary effects of prasugrel
was asignificantincreasein spontaneous bleeding, life- threatening bleeding, and fatal bleedingin the patients
treated with prasugrel compared with patients treated with clopidogrel. There was net harmin patients with a
history of cerebrovascularevents and no clinical benefitin patients >75 years of age or those with low body
weight (<60 kg) (302). In patients with NSTE-ACStreated with an ischemia-guided strategy, 1 RCT comparing
aspirin and eitherclopidogrel or prasugrel evaluatedthe primary endpoint of death from cardiovascular causes,
M, or stroke for up to 30 months; there were similar bleeding rates and no benefit of treatment with prasugrel
when compared with treatment with clopidogrel (303). The ACCOAST (A Comparison of Prasugrel at the Time of
Percutaneous Coronary Interventionor as Pretreatment at the Time of Diagnosis in Patients With Non—ST-
Elevation Myocardial Infarction) RCT of high-risk patients with NSTE-ACS scheduled to undergoearlycoronary
angiography found that a strategy of administration of prasugrel at the time of randomization before
angiography did notleadto areduction in the composite primary endpoint when compared with a strategy of
administration of prasugrel only at the time of PCI; however, itdid lead to anincreasein bleeding complications
(304).0n the basis of TRITON (Trial to Assess Improvement in Therapeutic Outcomes by Optimizing Platelet
Inhibition with Prasugrel) study design and the results of TRILOGY ACS (Targeted Platelet Inhibitionto Clarify the
Optimal Strategy to Medically Manage Acute Coronary Syndromes) and ACCOAST, prasugrel is not
recommended for “upfront” therapyin patients with NSTE-ACS. The use of prasugrel in patients undergoing PCI
is addressed in Section 5.

Ticagrelor

Ticagrelorisan oral, reversibly binding P2Y12 inhibitor with a relatively short plasma half-life (12 hours).
Compared with clopidogrel, ticagrelor has a more rapid and consistent onset of actionand, becauseitis
reversible, it has afaster recovery of platelet function. The loading dose of ticagrelor for patients treated either
invasively or with an ischemia-guided strategy is 180 mg followed by a maintenance dose of 90 mg twice daily
(293,294). In patients with NSTE-ACStreated with ticagrelor compared with clopidogrel, there was a reduction in
the composite outcome of death fromvascular causes, M, or stroke (reduction: 11.7%to0 9.8%; HR: 0.84;
p<0.001) (293). The mortality rate was also lower in those patients treated with ticagrelor. Although overall
major bleeding was notincreased with ticagrelor, a modestincrease in major bleeding and non—procedure-
related bleeding occurred in the subgroup of patients who did not undergo CABG (major bleeding: 4.5% versus
3.8%; p1/40.02; non- procedure major bleeding: 3.1% versus2.3%; p1/40.05); however, there was no difference
in blood transfusion orfatal bleeding (305). Side effects unique to ticagrelorinclude dyspnea (which occursin up
to 15% of patients within the first week of treatment butis rarely severe enough to cause discontinuation of
treatment) (293) and bradycardia. The benefit of ticagrelor over clopidogrel was limited to patients taking 75 mg
to 100 mgof aspirin (290). The short half-life requires twice-daily administration, which could potentially result
in adverse eventsin non-compliant patients, particularly after stentimplantation. When possible, ticagrelor
should be discontinuedat least 5 days before surgery (306). Although ticagrelor has not been studiedin the
absence of aspirin, its use in aspirin-intolerant patients is a reasonable alternative.

p.el72:

Comprehensive recommendations on the use of antiplatelet and anticoagulant therapy in patients with NSTE-
ACSunder-going PClare given in the 2011 PCICPG (26). Aspirinreduces the frequency of ischemic complications
after PCland isideally administeredatleast 2 hours, and preferably 24 hours, before PCI(26,368,369). DAPT,
consisting of aspirin and a P2Y12 inhibitor, in patients treated with coronary stents reduces the risk of stent
thrombosis and composite ischemicevents (296,331,372—375,389,390). Compared with aloading dose of 300
mg of clopidogrel, aloading dose of 600 mg of clopidogrel in patients undergoing PCl achieves greater platelet
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inhibition with fewerlow responders and decreases the incidence of MACE (376—378). In patients with ACS who
have undergone coronary stenting, treatment with prasugrel or ticagrelor, compared with treatment with
clopidogrel, results in a greater reduction in composite ischemic events and the incidence of stentthrombosis,
although ata risk of increased non—CABG bleeding (293,302). The optimal duration of DAPT therapyin patients
treated with DES is not well established (26). However, aspirinis continuedindefinitelyin all patients managed
with a bare-metal stent or DES, and DAPT is an option for >12 months in patients who have received a DES. This
determinationshould balance the risks of stent thrombosis and ischemic complications versus bleeding and
should be jointly made by the clinician and the patient.

Loading and short-term maintenance doses of clopidogrel were studied in CURRENT—OASIS (Clopidogrel Optimal
Loading Dose Usage to Reduce Recurrent Events—Organization to Assess Strategies in Ischemic Syndromes) 7,
which demonstrateda potential benefit of higher-dose clopidogrel (600-mg loading dose, 150 mg daily for 6
days, 75 mg daily thereafter) in patients with NSTE-ACS undergoing an invasive management strategy (292,391).
Although the overall trial (292) failed to demonstrate a significant difference in the primaryendpoint between
the clopidogreland aspiringroups (4.2% versus 4.4%), the PCl subset (n1/417,263) showed significant
differencesin the clopidogrelarm (391). Notably, the higher-dose clopidogrel therapy increased major bleeding
in the entire group(2.5% versus 2.0%; p1/40.012) andthe PCl subgroup (1.1% versus 0.7%; p1/40.008). In
addition, during the period of several hours required for conversion of clopidogrel to its active metabolite, there
is reduced effectiveness. However, efficacy is restored following conversion.

Patients undergoing PCl who have previously received a loading dose of 300 mg of clopidogrel and are ona 75 -
mg daily maintenance dose should receive another 300-mg loading dose (315). There are no data appropriate for
prasugrel because this drugis administered before PCI. For ticagrelor, there are no data on additional loading.

p.el78:

The combination of oral antiplatelet therapy and oral anticoagulant therapy significantly increases the risk of
bleeding. Thisrisk varies widely, but on average, the addition of a single antiplatelet agentincreased the risk of
bleeding fromarange of 2%to 3%to arange of 4%to 6%, whereas the additionof DAPT to oral anticoagulant
therapy (“tripletherapy”) increased therisk of bleeding fromarange of 4%to 6%to arange of 10%to 14%(432—-
435). This risk was also related to the duration of triple therapy.

In patients with NSTE-ACS in whomthereare indications fortriple therapy, the benefit of suchtherapyin terms of
prevention of stent thrombosis, thrombo- embolic events, and recurrent Ml must be weighed against the risk of
bleeding complications. Similarly, DAPT, in additionto anticoagulant therapy, requiresconsideration of the
increased risk of bleeding. Itis essential that therapeutic decisionmaking in this critical areainclude discussion
with the patientaboutthe options, advantages, and limitations of available approaches.

Recommendations about the management of patients treated with triple therapy have been publishedin
ACC/AHA CPGs and by otherorganizations (17,26,430,433,436). Although some organizations have recommended
a targetINR of 2.0 to 2.5 in patients with atrial fibrillation (AF) who require triple therapy(437), others continue
to recommendatargetINRof 2.0t0 3.0 (12,436). The HAS-BLED (Hypertension, Abnormal Renal/Liver Function,
Stroke, Bleeding History or Predisposition, Labile INR, Elderly, Drugs/Alcohol Concomitantly) score has relevance
in these deliberations (439). No prospective study to date has demonstrated that atarget INR of 2.0 t0 2.5
reduces bleeding complications.

Whenever possible, shorter durations of triple therapyare favored in preference to longer durations of triple
therapy. In patients with NSTE-ACS who require oral anticoagulation for AF, mechanical heartvalve, deepvenous
thrombosis, or other conditions, a bare- metal stent may offer the advantages of lowerbleeding riskovera DES
because of the potentiallyshorterduration of triple antithrombotic therapy. The WOEST (W hat is the Optimal
Antiplateletand Anticoagulant Therapy in Patients With Oral Anticoagulationand Coronary Stenting) trial is the
first published studyto address the question of optimal antiplatelet therapyin patients taking oral anticoagulant
medication (440). WOEST was a randomized, open-label trial of 563 patients (approximately 25% of whom had
NSTE- ACS) receiving oralanticoagulant therapyand under- going coronary stenting. Patients randomized to
single antiplatelet treatment with clopidogrelhad significantly fewer bleeding complications and no increasein
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thrombotic events compared with those randomizedto DAPT with aspirinand clopidogrel. Larger clinicaltrials are
neededto comparedouble versus triple therapy in the setting of coronary stentingand NSTE-ACS. One such study
that has been initiated is PIONEER AF-PCl (an Open-Label, Randomized, Controlled, Multicenter Study Exploring
two Treatment Strategies of Rivaroxaban and a Dose-Adjusted Oral Vitamin K Antagonist Treatment Strategy in
Subjects With Atrial Fibrillation who Undergo Percutaneous Coronary Intervention).

Although there are some data on therapy with aspirin, clopidogrel, and warfarin, thereis sparseinformationon
the use of newer P2Y12inhibitors (prasugrel, ticagrelor), direct thrombin inhibitor (dabigatran), or factor-Xa
inhibitors (rivaroxaban, apixaban) in patients receiving triple therapy. Prasugrel (302) andticagrelor (412) pro-
duce agreaterdegree of plateletinhibitionthan clopidogrel and are associated with greaterratesof bleeding
(300,302,412,441). These areimportant potential disadvantagesin patients requiring triple therapy,agroup in
which the inherent risks of bleeding are significantlyincreased. (Overall bleeding riskwas notincreased with
ticagrelor, although there was increased bleeding in certain subgroupson this drug (412)). Because thereare no
well-established therapies to reverse the anticoagulant effects of the newer oral antiplatelet agents, caution is
required when considering the use of these agents in patients who require triple therapy and are at significantly
increased risk of bleeding. This admonitionis especiallyimportantin elderly patients, a group in which bleeding
riskisinherentlyincreased(Section7.1).

[Response Ends]

1a.11. Provide the estimates of benefit, and consistency across studies.
[Response Begins]
Estimates of the benefit of high-intensity statin at discharge across the body of evidence are not reported.

[Response Ends]

1a.12. Indicate what, if any, harms wereidentifiedin the study.
[Response Begins]
N/A

[Response Ends]

1a.13. Identify any new studies conducted since the systematic review, and indicate whether the new studies change
the conclusions from the systematic review.

[Response Begins]
Updated guidelinescontinue to support this measure.

[Response Ends]

Group 9 - Evidence - Systematic Reviews Table

1a.04. Provide the title, author, date, citation (including page number) and URL for the systematic review.
[Response Begins]

Reperfusion therapy for STEMI patients

1. O'GaraPT, KushnerFG, AscheimDD etal. 2013 ACCF/AHA guideline for the management of ST-elevation
myocardial infarction: areport of the American College of Cardiology Foundation/American Heart Association
Task Force on Practice Guidelines.J Am Coll Cardiol. 2013; 61:e78-140.

2. Jneid H,Addison D, Bhatt DL, Fonarow GC, Gokak S, Grady KL, Green LA, HeidenreichPA, Ho PM, Jurgens CY, King
ML, Kumbhani DJ, Pancholy S. 2017 AHA/ACCclinical performance and quality measures for adults with ST-
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elevation and non—ST-elevation myocardial infarction: a report of the American College of Cardiology/American
Heart Association Task Force on Performance Measures.J Am Coll Cardiol. 2017;70:2048-90.

[Response Ends]

1a.05. Quote the guideline or recommendation verbatim about the process, structure or intermediate outcome being
measured. If not aguideline, summarize the conclusions from the systematicreview.

[Response Begins]
2013 ACCF/AHA Guideline for the Management of Patients With ST-Elevation Myocardial Infarction (p.e86, €90, e94-e95)

p.e86:

1. Reperfusiontherapy should be administeredto all eligible patients with STEMI with symptom onset within the
prior 12 hours(72,94). (Class |, Level of Evidence: A)

2. Primary PClis the recommended method of reperfusion when it can be performedin atimely fashion by
experienced operators (94-96) . (Class |, Level of Evidence: A)

3. EMStransportdirectly to a PCl-capable hospital for primaryPClis the recommendedtriage strategy for patients
with STEMI, with an ideal FMC-to-device time system goal of 90 minutes or less* (97-99). (Class |, Level of
Evidence: B)

4. Immediate transferto a PCl-capable hospital for primary PClis the recommended triage strategy for patients
with STEMI who initially arrive at or are transportedto a non—PCl-capable hospital, with an FMC-to-device time
system goal of 120 minutesor less*(95,96,100,101). (Class |, Level of Evidence: B)

5. Inthe absenceof contraindications, fibrinolytic therapyshould be administered to patients with STEMI at non—
PCl-capable hospitals when the anticipated FMC-to-device time ata PCl-capable hospital exceeds 120 minutes
because of unavoidable delays (72,76,77). (Class |, Level of Evidence: B)
p.e90:

6. 6Primary PClshould be performedin patients with STEMIand ischemic symptoms of less than 12 hours’ duration
(92-94). (Class |, Level of Evidence: A)

7. Primary PClshould be performed in patients with STEMI and ischemic symptoms of less than 12 hours’ duration
who have contraindicationsto fibrinolytictherapy, irrespective of the time delay from FMC (102,103). (Class |,
Level of Evidence:B)

8. Primary PClshould be performed in patients with STEMI and cardiogenic shockor acute severe HF, irrespective
of time delay from Ml onset (104-107). (Class |, Level of Evidence: B)
p. e94-e95:
9. In the absence of contraindications, fibrinolytic therapyshould be given to patients with STEMI and onset of
ischemic symptoms withinthe previous 12 hours whenitis anticipated that primary PCl cannot be performed
within 120 minutes of FMC(31,72,81-85). (Class I, Levelof Evidence: A)
*The proposedtime windows are system goals. For any individual patient, every effort should be made to provide
reperfusion therapyas rapidly as possible.

[Response Ends]

1a.06. Provide the grade assigned to the evidence associated with the recommendation, and include the definition of
the grade.
[Response Begins]

The weight of the evidence in support of most of the recommendations includedare rated as Level A, Level Band Level C
as noted following each statement. Level A evidence refers to “Data derived from multiple randomized clinicaltrials or
meta-analyses.” The weight of the evidencein support of additional recommendationsis rated as LevelB and C. Level B
evidence refers to “Data derived from a single randomized trial, or nonrandomizedstudies” while Level C evidencerefers
to “Only consensusopinion of experts, case studies, or standard-of-care.”

[Response Ends]
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1a.07. Provide all other grades and definitions from the evidence grading system.
[Response Begins]
See questionabove and next two questions below for more information.

[Response Ends]

1a.08. Provide the grade assigned to the recommendation, with definition of the grade.
[Response Begins]

The recommendationsincluded have been assigneda Class | recommendation. Class | recommendations refer to
“Conditions for whichthere is evidence and/or general agreement that a given procedure or treatment is beneficial,
useful, and effective.”

[Response Ends]

1a.09. Provide all other grades and definitions from the recommendation grading system.
[Response Begins]
ACCF/AHAguideline methodology categorizes indications as class |, I, or lll on the basis of a multifactorial assessment of
risk and expected efficacy viewedin the context of current knowledge and the relative strength of this knowledge. These
classes summarize the recommendations for procedures or treatments as follows and noted in the table below:
Classification Types
e Classl: Conditions for whichthereis evidence and/or generalagreement thata given procedure or treatment is
useful and effective.
e Classll: Conditions for which thereis conflicting evidence and/ora divergence of opinionabout the
usefulness/efficacyof a procedure or treatment.
o lla: Weightof evidence/opinionis in favor of usefulness/efficacy
o llIb: Usefulness/efficacy is less well established by evidence/opinion.
e Classlll: Conditions for which thereis evidence and/or general agreement that the procedure/treatmentis not
useful/effective e and in some cases may be harmful.
0 No Benefit- Procedure/Test not helpful or Treatment w/o established provenbenefit

0 Harm-Procedure/Testleads to excess cost w/o benefit or is harmful, and or Treatment is harmful

[Response Ends]

1a.10. Detail the quantity (how many studies)and quality (the type of studies) of the evidence.
[Response Begins]

All of the recommendations for this process are rated as Level of Evidence A or B, meaning that the data was derived
from one or more RCTs or meta-analyses. Additional informationon the overall quality of evidence across the RCTs and
studiesis not provided; although, the cited guideline discusses the evidence supporting reperfusion therapy for STEMI
patientsin this population, whichis provided below.

2013 ACCF/AHA guideline for the management of ST-elevation myocardial infarction (p.e86-€87,e90-e€91, e95-€96)
p.e86-87:

Any regional medical system must seek to enable rapid recognition and timely reperfusion of patients with
STEMI. System delays to reperfusion are correlated with higher rates of mortality and morbidity (96—100).
Although attention to certain performance metrics, suchas D2B, door-to-needle, and door-in—door-out times,
have catalyzed importantinstitutional quality improvement efforts, broaderinitiatives at a systems level are
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required to reduce total ischemictime, the principal determinant of outcome (101,102). Questions have been
raised aboutthe overreliance on primary PClfor reperfusion, especially in the United States, and the unintended
consequences that have evolved as familiarity with fibrinolysishas waned (101). The writing committee
reiteratesthe principle highlightedin the 2004 ACC/AHASTEMI guideline, namely that “the appropriate and
timely use of some form of reperfusion therapy is likely more important than the choice of therapy” (4). Greatest
emphasisisto be placed on the delivery of reperfusiontherapy to the individual patientas rapidly as possible.

Only aminority of U.S. hospitals are capable of performingprimary PCI(103), and any delay in time to
reperfusion (D2B) after hospital arrival is associated with a higheradjustedrisk of in-hospital mortality in a
continuous, nonlinear fashion (96). Strict time goals for reperfusion may notalways be relevantor possible for
patients who have an appropriate reason for delay, including initial uncertainty about diagnosis, the need for
evaluation and treatment of other life-threatening conditions (e.g., acute respiratory failure, cardiacarrest),
delaysinvolving informed consent, and long transport times due to geographic distance or adverse weather. To
reduce hospital treatment delays, the ACC initiated the D2B Alliancein 2006 to improve door-to-device timesin
patients with STEMI(104). The D2B Alliance goal was for participating PCl-capable hospitals to achieve a D2B
time of =<90 minutes forat least 75% of nontransferred patients with STEMI. The Alliance met this goal by 2008
(105). A longitudinal study of hospitals participating in the NCDR Cath-PCl Registry demonstrated that patients
treated in hospitals that had beenenrolledin the D2B Alliance for=>3 months were significantly more likely to
have D2B times of =<90 minutes than patients treatedin nonenrolled hospitals (105).

In asimilar manner, the AHA launched “Mission: Lifeline” in 2007 to improve health system readiness and
responseto STEMI (106,107), with afocus on the continuum of care from EMS activation to primary PCI. Patients
may presentdirectly by private transportto a PCl-capable hospital, in whichcase all medical careoccursin a
single centerresponsible for optimizing door-to-device times. For patients who call 9-1-1, direct care beginswith
FMC, defined as the time at which the EMS provider arrives at the patient’s side. EMS personnel should be
accountablefor obtaining a pre- hospital ECG, making the diagnosis, activating the system, and deciding whether
to transportthe patientto a PCl-capable or non—PCl-capable hospital. Consideration should be givento the
development of local protocols that allow preregistration and direct transport to the catheterization laboratory
of a PCl-capable hospital (bypassingthe ED) for patients who do not require emergent stabilizationuponarrival.
Although “false positives” are aconcern when EMS personnel and/or emergency physicians are allowedto
activate the cardiaccatheterizationlaboratory, the rate of false activations is relatively low (approximately 15%)
and is more than balanced by earlier treatment times for the majority of patients for whom notificationis
appropriate (108-114). The concept of what constitutes false activation is evolving (115,116). For patients who
arrive ator are transported by EMS to a non—PCl-capable hospital, a decisionabout whether to trans- fer
immediately to a PCl-capable hospital or to administer fibrinolytic therapy must be made. Each of these
scenarios involves coordination of different elements of the system. On the basis of model systemsof STEMI
care in the United States and Europe, (77,78,117—121) Mission: Lifeline recommends a multifaceted community-
wide approachthatinvolves patient education, improvements in EMS and ED care, establishment of networks of
STEMI-referral (non—PCl-capable) and STEMI-receiving (PCl-capable) hospitals, and coordinated advocacy efforts
to work with payers and policy makers to implement healthcare system redesign. Detailedinformationabout
this program can be found on the AHA website (122).

Several factors should be consideredin selecting the type of reperfusion therapy (Figure 2). For patie nts with
STEMI presenting to a PCl-capable hospital, primary PCl should be accomplished within 90 minutes. For patients
presenting to a non—PCl-capable hospital, rapid assessment of 1) the time from onset of symptoms, 2) the risk of
complications related to STEMI, 3) the risk of bleeding with fibrinolysis, 4) the presence of shockor severe HF,
and 5) the time required fortransferto a PCl-capable hospital must be made and a decision about
administration of fibrinolytictherapyreached. Even wheninterhospital transfer times are short, there may be
relative advantages to a strategy of immediate fibrinolytictherapyversus any delay to primary PCl for eligible
patients who present within the first 1 to 2 hours after symptom onset(89,101,123,124).

Several trials have suggesteda benefit of transferring patients with STEMI from a non—PCl-capable hospital to a
PCl-capable hospital for primary PCI(83,125), butin many instances, transfer times are prolonged and delays
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may be unavoidable. In the NCDR (126,127), only 10% of transferred patients were treated within 90 minutes of
initial presentation, with a median first door-to-device time of 149 minutes. In many communities, a significant
percentage of patients with STEMIwho presentinitiallyto a non—PClI- capable hospital cannot physically be
transferred to a PCl-capable hospital and achieve an FMC-to-device time treatment goal of =<90 minutes.
DANAMI-2 (Danish Multicenter Randomized Study on Thrombolytic Therapy Versus Acute Coronary Angioplasty
in Acute Myocardial Infarction) showed that a reperfusionstrategy involving the transfer of patients with STEMI
fromanon—PCl-capable hospital to a PCl-capable hospital for primary PCl was superior to the use of fibrinolysis
at the referringhospital, driven primarilyby areductionin the rate of reinfarction in the primaryPCl—-treated
group (83,85). In this study, the average first door-to- device time delay was approximately 110 minutes(85).
Shorter system delays were associated with a reduced mortality rate for both fibrinolysis- and primary PCI-
treated patients. In an analysis of approximately 19,000 propensity score—matched patients with STEMI from
NRMI-2,-3,-4,and -5, when delays related to transfer for primary PCl exceeded 120 minutes from FMC, the
survival advantage of primary PCl over fibrinolysis was negated. Delays beyond 120 minutes occurredin nearly
half the patientsin the analysis (100). Thus, interhospital transfer to a PCl-capable hospital is the recommended
triage strategy if primary PCl consistently can be performed within 120 minutes of FMC. Fibrinolytic therapy, in
the absence of contraindications to its use, should be administered within 30 minutes of first door arrival when
this 120-minute time goal cannot be met. Transfer delays can occur at multiple levels and for varied reasons
(128). Efforts are needed to reduce the time delay betweenarrival to and transfer fromanon—-PCl-capable
hospital (i.e., door-in—door-out). Amonga subset of 14,821 patients in the NCDR ACTION-GWTG registry, the
median door-in—door-out time was 68 minutes (interquartile range, 43to 120 minutes). A door-in—door-out time
=<30 minutes, achieved in only 11% of patients, was associated with shorter delays to reperfusionand alower
in-hospital mortality rate (129). Because estimation of treatment times for patients can be inaccurate, the
decision to transfer for primary PCl should be based onactual, historical times achieved within the regional
system, with quality assurance programs to ensure that such goals are consistently met. A reasonable goal would
be that 90% of patients should meet the 120-minute time-to- treatment standard to achieve performance
standards.

Several triage and transfer strategies have been tested and are discussed further in Section5.3. The term
facilitated PCl was used previously to describe a strategy of full- or half-dose fibrinolysis, with or without
administration of a glycoprotein (GP) lib/llla receptor antagonist, with immediate transfer for planned PCl within
90 to 120 minutes. Two large studies failed to show a net clinical benefit with this strategy (130,131). The term
rescue PClrefers to the transferfor PCl of patients who demonstrate findings of failed reperfusion with
fibrinolysis (103,130). The term pharmacoinvasive strategy refers to the administration of fibrinolytic therapy
either in the prehospital setting or ata non—PCl-capable hospital, followed by immediate transferto a PCI-
capable hospital forearly coronary angiographyand PCl whenappropriate. Patients with STEMIwho are best
suited for immediate interhospital transfer for primary PCl without fibrinolysis are those patients who present
with shock or other high-riskfeatures, those with high bleedingrisk with fibrinolytic therapy, and those who
present>3to 4 hours after symptom onsetand who have shorttransfertimes. Patients best suitedfor initial
fibrinolytic therapy are those with low bleeding riskwho presentvery early after symptom onset (<2 to 3 hours)
to anon—PCl-capable hospital and who have longer delay to PCI.

p.e90-e91:

Primary PCl of the infarct arteryis preferredto fibrinolytictherapy when time -to-treatment delays are shortand
the patient presents to a high-volume, well-equipped center with experiencedinterventional cardiologists and
skilled support staff. Compared with fibrinolytic therapy, primary PCl produces higher rates of infarct artery
patency, TIMI 3 flow, and access site bleeding and lower rates of recurrentischemia, reinfarction, emergency
repeatrevascularization procedures, intracranial hemorrhage (ICH), and death (82). Early, successful PCl also
greatly decreases the complications of STEMI that resultfrom longerischemictimes or unsuccessful fibrinolytic
therapy, allowing earlier hospital discharge and resumption of daily activities. Primary PCl has its greatest
survival benefitin high-risk patients. PCl outcomeshave been shownto be worse with delays to treatmentand
with low-volume hospitals and opera- tors. Quality metrics for bothlaboratoryand operator performance and
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considerationswith regard to primaryPCl at hospitals without on-site cardiac surgeryare reviewedin the 2011
ACCF/AHA/SCAI Guideline for Percutaneous Coronary Intervention, Section 7 (219).

Potential complications of primary PClinclude problems with the arterial access site; adverse reactions to
volume loading, contrast medium, and antithrombotic medications; technical complications; and reperfusion
events. The “no-reflow” phenomenon refersto suboptimal myocardial perfusion despite restoration of
epicardial flowin the infarctarteryand has been attributed to the combined effects of inflammation, endothelial
injury, edema, atheroembolization, vasospasm, and myocyte reperfusion injury (220). No-reflow is associated
with a reduced survival rate. Treatment and prevention strategies have included use of the GP llb/Illa antagonist
abciximab, vasodilators (nitroprusside, verapamil, adenosine), and inhibitors of various metabolic pathways
(nicorandil, pexelizumab), albeit without consistent effect. Manual thrombus aspiration at the time of primary
PClresultsinimproved tissue perfusion and more complete ST resolution (221,222) (Section4.2), though notall
studies have shown positive results (223).

PCl of a noninfarctartery with TIMI 3 flow at the time of primary PClin hemodynamically stable patients has
been associated with worse clinical outcomes in several studies, (216—218,224) though others have suggested
that it may be performedsafely (225-229). Noninfarctartery PClis not recommendedin this context unless
multiple complex lesions are seen on angiographyand ECG localization of the infarctis ambiguous (230,231).
Clinical stability may be defined broadly as the absence of low output, hypotension, persistent tachycardia,
apparentshock, high-grade ventricular or symptomatic supraventricular tachyarrhythmias, and spontaneous
recurrentischemia. In patients with cardiogenic shock due to pump failure, PCl of a severe stenosisin alarge
noninfarctartery mightimprove hemodynamicstability and should be consideredduring the primaryprocedure
(Section 9.1.1). In the majority of patients, delayed PClcanbe performed in a noninfarct artery atalater time if
indicated by clinical events or the results of noninvasive testing (218,232,233).

p. e95-e96:

The benefits of fibrinolytic therapy in patients with ST elevation orbundle-branch block Ml are well established,
with a time-dependent reduction in both mortality and morbidity ratesduring the initial 12 hours after symptom
onset(81,306—311,314-320). As noted in Section 3.2, even when interhospital transport times are short, there
may be advantages to the immediate deliveryof fibrinolytic therapyversus any delay to primary PCl for patients
with STEMI and low bleeding risk who present within the first 1 to 2 hours of symptom onset (123,321). Benefit
from fibrinolytictherapyin patients who present>12 hours after symptom onset has not beenestablished
(81,307,309,322,323), although there remains consensus that consideration should be given to administering a
fibrinolytic agentin symptomatic patients presenting >12 hoursafter symptom onset with STEMIand a large
area of myocardium atrisk or hemodynamicinstability if PClis unavailable (4,48).

Absolute and relative contraindications to fibrinolytictherapy arelistedin Table 6. The decision to use
fibrinolytic therapy for patients with STEMI is predicated on a risk—benefit analysis thatintegrates time from
onset of symptomes, the clinical and hemodynamic features at presentation, patient comorbidities, risk of
bleeding, presence of contraindications, and time delay to PCI (Section 3.2).

Table 6. Contraindications and Cautions for Fibrinolytic Therapy in STEMI*

Absolute contraindications

Any prior ICH

Known structural cerebral vascular lesion (e.g., arteriovenous malformation)
Known malignantintracranial neoplasm (primary or metastatic)

Ischemic stroke within 3 mo

EXCEPT acute ischemic stroke within4.5 h

Suspectedaorticdissection

Active bleeding or bleedingdiathesis (excluding menses)

¢ Significant closed-head or facial trauma within 3 mo
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e Intracranial or intraspinal surgery within 2 mo
e Severeuncontrolled hypertension (unresponsive to emergency therapy)
e Forstreptokinase, prior treatment within the previous 6 mo
Relative contraindications
e History of chronic, severe, poorly controlled hypertension
e Significant hypertension on presentation (SBP> 180 mm Hg or DBP >110 mm Hg)
e History of priorischemicstroke >3 mo
e Dementia
e Known intracranial pathology not coveredin absolute contraindications
e Traumatic or prolonged(>1 0 min) CPR
e Majorsurgery(<3 wk)
e Recent(within 2 to 4 wk) internalbleeding
e Noncompressible vascular punctures
e Pregnancy
e Active pepticulcer
e Oralanticoagulanttherapy
* Viewed as advisory for clinical decision making and may not be all-inclusive or definitive.

CPRindicates cardiopulmonary resuscitation; DBP; diastolic blood pressure; ICH, intracranial hemorrhage; SBP, systolic
blood pressure; and STEMI,

ST-elevation myocardial infarction.

[Response Ends]

1a.11. Provide the estimates of benefit, and consistency across studies.
[Response Begins]
Estimates of the benefit of reperfusion therapy for STEMI patients across the body of evidence are notreported.

[Response Ends]

1a.12. Indicate what, if any, harms wereidentifiedin the study.
[Response Begins]
N/A

[Response Ends]

1a.13. Identify any new studies conducted since the systematic review, and indicate whether the new studies change
the conclusions from the systematic review.

[Response Begins]
Updated guidelinescontinue to support this measure.

[Response Ends]

Group 10 - Evidence - Systematic Reviews Table

1a.04. Provide the title, author, date, citation (including page number) and URL for the systematic review.

[Response Begins]
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Door-to-needle time for STEMI patients

1. O'GaraPT, KushnerFG, AscheimDD etal. 2013 ACCF/AHA guideline for the management of ST-elevation
myocardial infarction: areport of the American College of Cardiology Foundation/American Heart Association
Task Force on Practice Guidelines.J Am Coll Cardiol. 2013; 61:e78-140.

2. Jneid H,Addison D, Bhatt DL, Fonarow GC, Gokak S, Grady KL, Green LA, HeidenreichPA, Ho PM, Jurgens CY, King
ML, Kumbhani DJ, Pancholy S. 2017 AHA/ACCclinical performance and quality measures for adults with ST-
elevation and non—ST-elevation myocardial infarction: areport of the American College of Cardiology/American
Heart Association Task Force on Performance Measures.J Am Coll Cardiol. 2017;70:2048—90.

[Response Ends]

1a.05. Quote the guideline or recommendation verbatim about the process, structure or intermediate outcome being
measured. If not aguideline, summarize the conclusions from the systematic review.

[Response Begins]
2013 ACCF/AHA Guideline for the Management of Patients With ST-Elevation Myocardial Infarction (p. e86, e94-e95,
el07)

p.e86:

1. Inthe absence of contraindications, fibrinolytic therapyshould be administered to patients with STEMIatnon—
PCl-capable hospitals when the anticipated FMC-to-device time at a PCl-capable hospital exceeds 120 minutes
because of unavoidable delays (72,76,77). (Class |, Level of Evidence: B)

2. Whenfibrinolytic therapyisindicated orchosenas the primary reperfusionstrategy, it should be administered
within 30 minutes of hospital arrival* (73,75,78-80). (Class |, Level of Evidence: B)
p. €94-e95:

3. Inthe absenceof contraindications, fibrinolytic therapyshould be given to patients with STEMI and onset of
ischemic symptoms withinthe previous 12 hours whenitis anticipated that primary PCl cannot be performed
within 120 minutes of FMC(31,72,81-85). (Class |, Levelof Evidence: A)

4. Fibrinolytictherapy should not be administered to patients with ST depressionexcept when a true posterior
(inferobasal) Ml is suspected or when associated with ST elevation in lead aVR (72,86-89). (Class lll, Level of
Evidence: B)
p.el07:

5. Inthe absence of contraindications, fibrinolytic therapyshould be administered to patients with STEMI and
cardiogenicshockwho are unsuitable candidates for either PClor CABG (72,90,91). (Class |, Level of Evidence: B)

*The proposedtime windows are system goals. For any individual patient, every effort should be made to
provide reperfusion therapy as rapidlyas possible.

[Response Ends]

1a.06. Provide the grade assigned to the evidence associated with the recommendation, and include the definition of
the grade.
[Response Begins]

The weight of the evidencein support of most of the recommendationsincludedare rated as Level A, Level Band Level C
as noted following each statement. Level A evidence refers to “Data derived from multiple randomized clinicaltrials or
meta-analyses.” The weight of the evidence in support of additional recommendations is rated as LevelBand C. Level B
evidence refers to “Data derived from a single randomized trial, or nonrandomizedstudies” while Level C evidence refers
to “Only consensusopinion of experts, case studies, or standard-of-care.”

[Response Ends]

1a.07. Provide all other grades and definitions from the evidence grading system.
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[Response Begins]
See questionabove and next two questions below for more information.

[Response Ends]

1a.08. Provide the grade assigned to the recommendation, with definition of the grade.
[Response Begins]

The recommendations included have been assigneda Class | or Il recommendation. Class | recommendations refer to
“Conditions for whichthere is evidence and/or general agreement that a given procedure or treatment is beneficial,
useful, and effective.” Class lll recommendations refer to “Conditionsfor which thereis evidence and/orgeneral
agreementthat the procedure/treatmentis not useful/effective e and in some cases may be harmful.”

[Response Ends]

1a.09. Provide all other grades and definitions from the recommendation grading system.
[Response Begins]

ACCF/AHA guideline methodology categorizesindications as class |, I, or lll on the basis of a multifactorial assessment of
risk and expected efficacy viewedin the context of current knowledge and the relative strength of this knowledge. These
classes summarize the recommendations for procedures or treatments as follows and noted in the table below:

Classification Types
e Class!: Conditions for whichthereis evidence and/or generalagreementthat a given procedure or treatmentis
useful and effective.
e Classll: Conditions for which thereis conflicting evidence and/ora divergence of opinionabout the
usefulness/efficacyof a procedure or treatment.
o lla: Weight of evidence/opinionis in favor of usefulness/efficacy
o llIb: Usefulness/efficacy is less well established by evidence/opinion.
e Classlll: Conditions for which thereis evidence and/or general agreement that the procedure/treatmentis not
useful/effective e and in some cases may be harmful.
o No Benefit- Procedure/Test not helpful or Treatment w/o established proven benefit

0 Harm-Procedure/Testleadsto excess cost w/o benefit or is harmful, and or Treatment is harmful

[Response Ends]

1a.10. Detail the quantity(how many studies) and quality (the type of studies) of the evidence.

[Response Begins]

All of the recommendations for this process are rated as Level of Evidence A or B, meaning that the data was derived
from one or more RCTs or meta-analyses. Additional informationon the overall quality of evidence across the RCTs and

studiesis not provided; although, the citedguideline discusses the evidence supporting door-to-needle time for STEMI
patients in this population, whichis provided below.

e 2013 ACCF/AHA guideline for the management of ST-elevation myocardial infarction (p. e86-€87, e95-e96, €107)
p.e86-87:

e Anyregional medical system must seek to enable rapid recognition and timely reperfusion of patients with
STEMI. System delays to reperfusion are correlated with higher rates of mortality and morbidity (96—100).
Although attention to certain performance metrics, suchas D2B, door-to-needle, and door-in—door-out times,
have catalyzed importantinstitutional quality improvement efforts, broaderinitiatives at a systems level are
required to reduce total ischemictime, the principal determinant of outcome (101,102). Questions have been
raised aboutthe overreliance on primary PClfor reperfusion, especially in the United States, and the unintended
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consequences that have evolved as familiarity with fibrinolysishas waned (101). The writing committee
reiteratesthe principle highlightedin the 2004 ACC/AHASTEMI guideline, namely that “the appropriate and
timely use of some form of reperfusion therapy is likely more important than the choice of therapy” (4). Greatest
emphasisisto be placed on the delivery of reperfusiontherapy to the individual patient as rapidly as possible.

Only a minority of U.S. hospitals are capable of performingprimary PCI (103), and any delay in time to
reperfusion (D2B) after hospital arrival is associated with a higheradjustedrisk of in-hospital mortality in a
continuous, nonlinear fashion (96). Strict time goals for reperfusion may notalways be relevant or possible for
patients who have an appropriate reason for delay, including initial uncertainty about diagnosis, the need for
evaluation and treatment of other life-threatening conditions (e.g., acute respiratory failure, cardiacarrest),
delaysinvolving informed consent, and long transport times due to geographic distance or adverse weather. To
reduce hospital treatment delays, the ACC initiated the D2B Alliance in 2006 to improve door-to-devicetimesin
patients with STEMI(104). The D2B Alliance goal was for participating PCl-capable hospitals to achieve a D2B
time of =<90 minutes foratleast 75% of nontransferred patients with STEMI. The Alliance met this goal by 2008
(105). A longitudinal study of hospitals participating in the NCDR Cath-PCl Registry demonstrated that patients
treated in hospitals that had beenenrolledin the D2B Alliance for=>3 months were significantly more likelyto
have D2B times of =<90minutes than patients treatedin nonenrolled hospitals (105).

In asimilar manner, the AHA launched “Mission: Lifeline” in 2007 to improve health system readiness and
responseto STEMI(106,107), with afocus on the continuum of care from EMS activation to primaryPCI. Patients
may presentdirectly by private transport to a PCl-capable hospital, in which case all medical careoccursina
single centerresponsible for optimizing door-to-device times. For patients who call 9-1-1, direct care beginswith
FMC, defined as the time at which the EMS provider arrives at the patient’s side. EMS personnel should be
accountable for obtaining a pre- hospital ECG, making the diagnosis, activating the system, and deciding whether
to transportthe patient to a PCl-capable or non—PCl-capable hospital. Consideration should be givento the
development of local protocols that allow preregistration and direct transport to the catheterization laboratory
of a PCl-capable hospital (bypassingthe ED) for patients who do not require emergent stabilizationuponarrival.
Although “false positives” are a concern when EMS personnel and/oremergency physicians are allowedto
activate the cardiaccatheterizationlaboratory, the rate of false activations is relatively low (approximately 15%)
and is more than balanced by earlier treatment times for the majority of patients for whom notificationis
appropriate (108-114). The concept of what constitutes false activation is evolving (115,116). For patients who
arrive ator are transported by EMS to a non—PCl-capable hospital, a decisionabout whether to trans-fer
immediately to a PCl-capable hospital orto administerfibrinolytic therapy must be made. Each of these
scenarios involves coordination of different elements of the system. On the basis of model systemsof STEMI
care in the United States and Europe, (77,78,117—121) Mission: Lifeline recommends a multifaceted community-
wide approachthatinvolves patient education, improvements in EMS and ED car e, establishment of networks of
STEMI-referral (non—PCl-capable) and STEMI-receiving (PCl-capable) hospitals, and coordinated advocacy efforts
to work with payers and policy makers to implement healthcare system redesign. Detailedinformationabout
this program can be foundon the AHA website (122).

Several factors should be consideredin selecting the type of reperfusion therapy (Figure 2). For patients with
STEMI presenting to a PCl-capable hospital, primary PCl should be accomplished within 90 minutes. For patients
presenting to anon—PCl-capable hospital, rapid assessment of 1) the time from onset of symptoms, 2) the risk of
complications related to STEMI, 3) the risk of bleeding with fibrinolysis, 4) the presence of shockor severe HF,
and 5) the time required fortransferto a PCl-capable hospital must be made and a decision about
administration of fibrinolytictherapyreached. Even wheninterhospital transfer times are short, there may be
relative advantages to a strategy of immediate fibrinolytictherapyversus any delay to primary PCl for eligible
patients who present within the first 1 to 2 hours after symptomonset(89,101,123,124).

Several trials have suggested a benefit of transferring patients with STEMI from a non—PCl-capable hospital to a
PCl-capable hospital for primary PCI(83,125), butin many instances, transfer times are prolonged and delays
may be unavoidable. In the NCDR (126,127), only 10% of transferred patients were treated within 90 minutes of
initial presentation, with a median first door-to-device time of 149 minutes. In many communities, a significant
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percentage of patients with STEMIwho present initiallyto a non—PClI- capable hospital cannot physically be
transferred to a PCl-capable hospital and achieve an FMC-to-device time treatment goal of =<90 minutes.
DANAMI-2 (Danish Multicenter Randomized Study on Thrombolytic Therapy Versus Acute Coronary Angioplasty
in Acute Myocardial Infarction) showed thata reperfusionstrategy involving the transfer of patients with STEMI
froma non—PCl-capable hospital to a PCI-capable hospital for primary PCl was superior to the use of fibrinolysis
at the referringhospital, driven primarilyby areductionin the rate of reinfarction in the primary PCl—treated
group (83,85). In this study, the average first door-to- device time delay was approximately 110 minutes(85).
Shorter system delays were associated with a reduced mortality rate for both fibrinolysis- and primary PCI—
treated patients. In an analysis of approximately 19,000 propensity score—matched patients with STEMIfrom
NRMI-2,-3,-4,and -5, when delays related to transfer for primary PCl exceeded 120 minutes from FMC, the
survival advantage of primary PCl over fibrinolysis was negated. Delays beyond 120 minutes occurredin nearly
half the patientsin the analysis (100). Thus, interhospital transfer to a PCl-capable hospital is the recommended
triage strategy if primary PCl consistently canbe performed within 120 minutes of FMC. Fibrinolytic therapy, in
the absence of contraindications to its use, should be administered within 30 minutes of first doorarrival when
this 120-minute time goal cannot be met. Transfer delays can occur at multiple levels and for varied reasons
(128). Efforts are needed to reduce the time delay betweenarrival to and transferfrom a non—-PCl-capable
hospital (i.e., door-in—door-out). Amonga subset of 14,821 patients in the NCDR ACTION-GWTG registry, the
median door-in—door-out time was 68 minutes (interquartile range, 43to 120 minutes). A door-in—door-out time
=<30 minutes, achieved in only 11% of patients, was associated with shorter delays to reperfusionand a lower
in-hospital mortality rate (129). Because estimation of treatment times for patients can be inaccurate, the
decision to transfer for primary PCl should be based onactual, historical times achieved within the regional
system, with quality assurance programs to ensure that such goals are consistently met. A reasonable goal would
be that 90% of patients should meet the 120-minute time-to- treatment standard to achieve performance
standards.

e Severaltriage and transfer strategies have been tested and are discussed further in Section5.3. The term
facilitated PCl was used previously to describe a strategy of full- or half-dose fibrinolysis, with or without
administration of a glycoprotein (GP) Ilb/Illa receptor antagonist, with immediate transfer for planned PCl within
90 to 120 minutes. Two large studies failed to show a net clinical benefit with this strategy (130,131). The term
rescue PClrefers to the transferfor PCl of patients who demonstrate findings of failed reperfusion with
fibrinolysis (103,130). The term pharmacoinvasive strategy refers to the administration of fibrinolytic therapy
either in the prehospital setting or ata non—PCl-capable hospital, followed by immediate transferto a PCI-
capable hospital forearlycoronary angiographyand PCl whenappropriate. Patients with STEMI who are best
suited for immediate interhospital transfer for primary PCl without fibrinolysis are those patients who present
with shock or other high-riskfeatures, those with high bleedingrisk with fibrinolytic therapy, and those who
present>3to 4 hours after symptom onsetand who have shorttransfertimes. Patients best suitedfor initial
fibrinolytic therapy are those with low bleeding riskwho presentvery early after symptom onset (<2to 3 hours)
to anon—PCl-capable hospital and who have longer delay to PCl. p. €95-e96:

The benefits of fibrinolytic therapy in patients with ST elevation or bundle -branch block Ml are well established, with a
time-dependent reduction in both mortality and morbidity rates during the initial 12 hours after symptom onset (81,306
—311,314-320). As notedin Section 3.2, evenwheninterhospital transport times are short, there may be advantages to
the immediate delivery of fibrinolytictherapy versus any delayto primary PCl for patients with STEMI and low bleeding
risk who present within the first 1 to 2 hours of symptom onset (123,321). Benefit from fibrinolytictherapy in patients
who present>12 hoursafter symptom onset has not been established (81,307,309,322,323), although there remains
consensusthat consideration shouldbe givento administering afibrinolyticagentin symptomatic patients presenting
>12 hours after symptom onset with STEMI and a large area of myocardium at risk or hemodynamic instability if PClis
unavailable (4,48).

Absolute and relative contraindications to fibrinolytictherapy arelistedin Table 6. The decision to use fibrinolytictherapy
for patients with STEMl is predicated on arisk—benefit analysis that integrates time from onset of symptoms, the clinical
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and hemodynamicfeatures at presentation, patient comorbidities, risk of bleeding, presence of contraindications, and
time delay to PCI (Section 3.2).

Table 6. Contraindications and Cautions for Fibrinolytic Therapy in STEMI*

Absolute contraindications

Any prior ICH

Known structural cerebral vascularlesion (e.g., arteriovenous malformation)
Known malignantintracranial neoplasm (primary or metastatic)

Ischemic stroke within 3 mo

EXCEPT acute ischemic stroke within4.5 h

Suspectedaorticdissection

Active bleeding or bleedingdiathesis (excluding menses)

¢ Significant closed-head or facial trauma within 3 mo

Intracranial or intraspinal surgery within 2 mo

Severe uncontrolled hypertension (unresponsive to emergency therapy)

For streptokinase, priortreatment within the previous 6 mo

Relative contraindications

History of chronic, severe, poorly controlled hypertension

Significant hypertension on presentation (SBP>180mm Hg or DBP >110 mm Hg)
History of prior ischemic stroke >3 mo

Dementia

Known intracranial pathology not coveredin absolute contraindications
Traumatic or prolonged(>1 0 min) CPR

Major surgery (<3 wk)

Recent (within 2 to 4 wk) internalbleeding

Noncompressible vascular punctures

Pregnancy

Active pepticulcer

Oral anticoagulanttherapy

* Viewed as advisory for clinical decision making and may not be all-inclusive or definitive.

CPRindicates cardiopulmonary resuscitation; DBP; diastolic blood pressure; ICH, intracranial hemorrhage; SBP, systolic
blood pressure; and STEMI,

ST-elevation myocardial infarction.

p.el07:

For those with pump failure, 15% of cases occur at time of presentation, and 85% develop during hospitalization.
Revascularization with timely PCl or CABGis the preferred reperfusion strategy for patients with STEMIand
shock due to pump failure, irrespective of the time delay. Shock or severe HF is perhaps the only clinical scenario
in which acute revascularization of significant stenoses in noninfarct arteriescan be justified. In the SHOCK trial,
mortality rates at 6 and 12 months were significantly lowerin patients allocated to emergency revascularization
than in patients who received immediate medical stabilization (212,354). Nearly two thirds of the patientsin the
medical stabilization group received fibrinolytictherapy, and 25% underwent delayed revascularization. IABP
supportwas used in 86% of both groups. Althoughthe trial did not show benefit with emergency
revascularizationfor the prespecified age group B75 years, the small number of patients in the trial did notallow
for firm conclusionsto be drawn about management. Elderly patients offered emergency revascularization in the
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nonrandomized SHOCK registry had a substantial adjusted survival be nefit with emergency revascularization
compared with delayed or no revascularization (460). Similar findings in favor of earlyrevascularization for
selectedelderly patients werereported from 2 additionalregistries (461,462). Although age aloneisnota
contraindicationto emergencyrevascularizationin this setting, individual judgment based on comorbidities,
functional status, and patient directives is necessary in the elderly. Triage and immediate transfer to a PCI-
capable facility with on-site cardiac surgical backupare indicated for patients with STEMI complicated by shock.
Fibrinolytictherapy is re- servedfor patients without contraindications within 24 hours of MIfor whom
revascularizationis considered not feasible for technical, anatomic, or patient-relatedissues. The need for
hemodynamicsupportwith inotropictherapy, IABP, or both shouldbe assessed on an individual basis.
Observational data on the usefulness of IABPin this setting are conflicting. A meta-analysis supports IABP
therapy as an adjunctto fibrinolysis but not to primaryPCl (458). Compared with IABP, LV assist devices may
provide superiorhemodynamic supportand serve as more effective bridges to recovery ortransplantation,
though experience with their usein this setting is limited (463,464). Medical support with inotropes and
vasopressoragents shouldbe individualized and guided by invasive hemodynamic monitoring. Use of dopamine
in this setting may be associated with excess hazard (465).

[Response Ends]

1a.11. Provide the estimates of benefit, and consistency across studies.
[Response Begins]
Estimates of the benefit of door-to-needle time for STEMI patients across the body of evidence are notreported.

[Response Ends]

1a.12. Indicate what, if any, harms wereidentifiedin the study.
[Response Begins]
NA

[Response Ends]

1a.13. Identify any new studies conducted since the systematic review, and indicate whether the new studies change
the conclusions from the systematicreview.

[Response Begins]
Updated guidelinescontinue to support this measure.

[Response Ends]

1a.14. Provide empirical data demonstrating the relationship between the outcome (or PRO) and at least one
healthcare structure, process, intervention, or service.

[Response Begins]
Thisinformation has beenaddressedin the repeatable question group andin the appendix

[Response Ends]

1a.15. If source of evidence is NOT from a clinical practice guideline, USPSTF, or systematic review, describe the
evidence on which you are basing the performance measure.

[Response Begins]
Thisinformation has beenaddressedin the repeatable question group andin the appendix

[Response Ends]
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1a.16. Briefly synthesize the evidence that supports the measure.
[Response Begins]
Thisinformation has beenaddressedin the repeatable question group andin the appendix

[Response Ends]

1a.17. Detail the process usedto identify the evidence.
[Response Begins]
This information is based on clinical guidelines.

[Response Ends]

1a.18. Provide the citation(s) for the evidence.
[Response Begins]
This information has beenaddressedin the repeatable question group andin the appendix

[Response Ends]

1b. Gap in Care/Opportunity for Improvement and Disparities

1b.01.Briefly explain the rationale for this measure.

Explain how the measure will improve the quality of care, and list the benefits orimprovements in quality envisioned by
use of this measure.

[Response Begins]

This composite measureis vital as it shows that the patientreceived all of the treatments for care of AMI thatare
strongly recommendedin national guidelines. While performance may be higherfor someindividual measuresthe data
has shown that performance on total care of the Ml patient canbe greatly improved.

[Response Ends]

1b.02. Provide performance scores on the measure as specified (current and overtime) at the specified level of
analysis.

Include mean, std dev, min, max, interquartile range, and scores by decile. Describe the data source inclu ding number of
measured entities; number of patients; dates of data; if a sample, characteristics of the entities include. This information
also will be used to address the sub-criterion on improvement (4b) under Usability and Use.

[Response Begins]

The table below displays the mean, std dev, min, max, interquartile range and scores by decile. The data source was the
NCDR Chest Pain-Ml registry, years 2019Q1-2019Q4. The performance scores are from 764 hospitals.

The median rate of performance for defect free care across all hospitals was 72.32%.

The distribution was right-skewed such that most hospitals were, between 56% to 100%, providing defect free care as
displayed in the histogram below.
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Distribution of Performance of DFC (N=764) 2019Q1-2019Q4

* * LPS LPS LPS LPS * * * HPS HPS HPS
Description | DFC 0- 10- 20- 30- 40 - 50- 60 - 70- 80- 90 -

Total | 9% 19% 29% 39% 49% 59% 69% 79% 89% 100%
N 764 15 29 46 63 85 112 156 142 90 26
Mean 58.47 | 4.27 1539 | 2496 | 35.22 | 4493 [ 55.04 | 65.06 | 75.04 | 84.18 | 93.56
Std 21.24 | 3.86 2.90 3.05 3.12 2.98 2.93 2.93 2.83 2.88 2.57
Deviation

100% Max 99.12 | 9.73 | 19.61 | 29.87 | 39.78 | 49.63 [59.70 | 69.98 | 79.71 [ 89.88 | 99.12

99% 94.89 | 9.66 |19.58 | 29.76 | 39.71 | 49.62 |59.58 | 69.88 | 79.55 [89.69 | 98.71
95% 87.73 1 9.36 |19.40 | 29.39 | 39.64 | 4938 |59.11 | 69.44 |[79.33 |89.09 | 97.34
90% 83.08 | 895 | 19.07 | 28.90 | 39.35 | 49.07 |58.48 | 68.96 |78.83 |88.08 | 96.74
75%Q3 7472|733 | 17.42 | 2736 | 3801 | 4746 |57.51 | 67.38 |77.52 |86.45 | 95.80

50% Median | 62.32 | 548 [ 16.11 | 25.00 | 35.40 | 45.11 |55.23 | 65.10 | 7496 | 83.66 | 93.03

25%Q1 4435| 0.00 |12.76 | 22.66 [ 32.39 | 42.14 | 52.67 | 62.63 | 72.66 |81.64 | 91.54
10% 27.12 |1 000 |11.35 | 20.34 | 3096 | 40.90 | 50.66 | 60.99 |71.04 |80.55 | 90.51
5% 17.98 | 0.00 |10.73 | 20.03 | 30.89 | 40.48 | 50.00 | 60.19 | 70.50 | 80.14 | 90.37
1% 578 | 0.00 | 10.48 | 20.00 | 30.57 | 40.05 |50.00 | 60.00 | 70.00 | 80.00 | 90.32
0% Min 0.00 | 0.00 | 10.46 | 20.00 | 30.47 | 40.00 | 50.00 | 60.00 | 70.00 | 80.00 | 90.31

*=Cellintentionally left blank
LPS= Lowest Performing Sites
HPS= Highest Performing Sites

Histogram of Performance of Overall Free Defect Care Measure 2019Q1-2019Q4
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[Response Ends]

1b.03.If no or limited performance data on the measure as specified is reported above, thenprovide asummary of
datafrom the literature thatindicates opportunity for improvement or overall less than optimal performance on the
specificfocus of measurement. Include citations.

[Response Begins]
N/A

[Response Ends]

1b.04.Provide disparities data fromthe measure as specified (current and over time) by populationgroup, e.g., by
race/ethnicity, gender, age, insurance status, socioeconomic status, and/or disability.

Describe the data source including number of measured entities; number of patients; dates of data; if a sample,
characteristics of the entities included. Include mean, std dev, min, max, interquartile range, and scores by decile. For
measures that show high levels of performance, i.e., “topped out”, disparities data may demonstrate an opportunity for
improvement/gapin care for certain sub-populations. This information also will be used to address the sub-criterion on
improvement (4b) under Usability and Use.

[Response Begins]

We attributed social risk factors at the hospital-level forthe purposesof this analysis. We used Medicaid insurance status
as an economicindicator of social risk. We also examined race /ethnicity, age, and gender to determineif there were
differencesin these demographic indicators of social risk.

The wide gap in performance rates, along with broadinterquartile ranges, across various stratified populations
demonstrates that this measureis necessaryto improve the quality gap.

For all the descriptive statistics, we used data collected by the Chest Pain-MI Registry betweenJanuary2019and
December 2019. Descriptive statistics about the patients included in this dataset are provided below (Table 2):

Table 2. Patient Characteristics

Description Total # Total %
ALL 130279 100.00
Age >65 * *

No 62559 48.02
Yes 67720 51.98
Sex * *

Male 86768 66.60
Female 43511 33.40
Race * *
Hispanic 10034 7.70
White non-hispanic 100794 77.37
Black non-Hispanic 14302 10.98

60



Description Total # Total %
Other 5149 3.95
Insurance * *
Medicare 66581 51.11
Medicaid 9131 7.01
Private 39690 30.47
Other 14877 11.42

*=Cellintentionally left blank

Race/Ethnicity

The distribution of hospital performance was examined among White (non-Hispanic), Black (non-Hispanic), Hispanicand
Other race patients. There was significant overlapin hospital performance with median performance ranging from
55.88% for patients who identify as Black non-Hispanicto 66.67% for Other race. Those who identify as White non-
Hispanic and Hispanichad median performances of 61.43% and 59.09%, respectively (Table 7 and Figure 3).

Table 7. Distribution of the Performance of the Defect Free Care Measure Stratified by Race at the Hospital-Level
(N=695)

Description Hispanic White non-hispanic Black non-hispanic | Other
Mean 57.55% 57.97% 54.99% 59.36%
Std Deviation 31.44% 21.11% 30.01% 34.17%
100% Max 100.00% 100.00% 100.00% 100.00%
99% 100.00% 96.43% 100.00% 100.00%
95% 100.00% 87.61% 100.00% 100.00%
90% 100.00% 83.13% 100.00% 100.00%
75%Q3 81.82% 74.17% 77.78% 90.63%
50% Median 59.09% 61.43% 55.88% 66.67%
25%Q1 35.00% 43.36% 33.33% 33.33%
10% 0.00% 28.13% 11.11% 0.00%
5% 0.00% 18.10% 0.00% 0.00%
1% 0.00% 2.80% 0.00% 0.00%
0% Min 0.00% 0.00% 0.00% 0.00%

Figure 3. Distribution of the Performance Rates of the Defect Free Care Measure Stratified by Race/Ethnicity at the
Hospital-Level
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Proportionof Non-White Patients

Hospitals (n=695) were stratifiedinto quartiles by their proportion of non-White patients (median: 12.1%, IQR:4.93%to

23.28%). Hospital performance across quartiles was similar regardless of the percent of non-White patients hospitals
treated, with median performanceranging from 62.6%to 59.1% (Table 8; Figure 4).

Table 8. Distribution of Performance Rates for the Defect Free Care Measure Stratified by Hospital Quartiles of Non-

White Patients (N=695)

Description Non White (%) Non White (%) Non White (%) Non White (%)
(o)} Q2 Q3 Q4
N 173 174 174 174
Mean 58.33% 58.98% 55.31% 55.69%
Std Deviation 21.66% 20.78% 20.25% 21.92%
100% Max 100.00% 94.04% 94.81% 98.34%
99% 97.78% 93.28% 93.10% 96.88%
95% 87.50% 89.03% 86.05% 85.29%
90% 82.47% 85.63% 80.73% 81.48%
75%Q3 74.83% 74.76% 71.30% 70.94%
50% Median 62.63% 60.88% 57.14% 59.09%
25%Q1 45.45% 43.79% 39.66% 40.52%
10% 25.00% 30.92% 26.87% 25.00%
5% 18.71% 19.88% 20.19% 12.50%
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Description Non White (%) Non White (%) Non White (%) Non White (%)
Q1 Q2 Q3 Q4

1% 0.00% 7.32% 12.12% 0.00%

0% Min 0.00% 5.95% 7.34% 0.00%

Figure 4. Distribution of Performance Rates of the Defect Free Care Measure Stratified by Quartiles of Non-White

Patients at the Hospital-Level
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Figure

The median hospital performance among female patients was 56.8% (IQR: 38.9% to 71.43%) while among male patients it
was slightly higher at62.2% (IQR: 44.3%to 75.1%) (Table 9 and Figure 5)

Table 9. Distribution of the Performance Rates for the Defect Free Care Measure Stratified by Gender at the Hospital-

Level (N=695)

Description Female Male
Mean 54.68% 58.56%
Std Deviation 22.40% 21.36%
100% Max 100.00% 100.00%
99% 100.00% 94.23%
95% 87.50% 87.72%
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Description Female Male
90% 82.76% 83.81%
75%Q3 71.43% 75.15%
50% Median 56.83% 62.16%
25%Q1 38.93% 44.26%
10% 21.43% 28.13%
5% 16.67% 18.99%
1% 0.00% 1.33%
0% Min 0.00% 0.00%

Figure 5. Distribution of the Performance Rates of the Defect Free Care Measure Stratified by Gender at the Hospital-

Level

Performance Rate for DFC (%)

L
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a0 100

60

Male
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The median hospital performancein delivering Defect Free Care among patients agedless than 65 years was 62.35% (IQR:
45.58% to 75.25%) while that among patients aged 65 years or greater was 57.58% (IQR:39.39%to 72.41%) (Table 10 and

Figure 6).
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Table 10. Distribution of Performance Rates of the Defect Free Care Measure Stratified by Age at the Hospital-level

(N=695)
Age 2 65 * *
Description Yes No
Mean 55.69% 59.09%
Std Deviation 21.71% 22.07%
100% Max 100.00% 100.00%
99% 99.07% 97.18%
95% 87.25% 89.92%
90% 83.20% 84.68%
75%Q3 72.41% 75.25%
50% Median 57.58% 62.35%
25%Q1 39.39% 45.58%
10% 25.00% 25.81%
5% 18.86% 15.79%
1% 0.00% 0.00%
0% Min 0.00% 0.00%
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Figure 6. Distribution of the Performance Rates of the Defect Free Care Measure Stratified by Age Groupat the

Hospital-Level
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Insurance

Hospitals (n=695) were stratifiedinto quartiles by their proportion of patients with Medicaid as the primary insurance

age<8s

age>=85

(median: 10.37%, IQR: 6.0% to 15.92%). Hospital performance was similar across hospitals stratifiedinto quartile by the

proportionof patients theycare for whohave Medicaid insurance coverage. Median hospital performance ranged from
56.39% (Quartile 4)to 64.73% (Quartile 3) (Table 11and Figure 7).

Table 11. Distribution of Performance Rates of the Defect Free Care Measure Stratified by Quartile of Hospital Percent

Medicaid (N=695)

% Medicaid Q1 Q2 Q3 Q4
Description

N 174 173 174 174
Mean 54.75% 58.88% 59.95% 54.74%
Std Deviation 21.12% 20.35% 21.11% 21.74%
100% Max 100.00% 93.10% 98.34% 96.88%
99% 97.50% 92.62% 97.78% 94.81%
95% 83.33% 88.89% 86.92% 85.00%
90% 78.70% 85.63% 83.53% 80.53%
75%Q3 71.11% 75.89% 75.22% 71.66%
50% Median 59.23% 60.00% 64.73% 56.39%
25%Q1 39.43% 44.26% 45.45% 41.86%
10% 25.15% 30.77% 29.09% 20.13%

66



% Medicaid Q1 Q2 Q3 Q4
Description

5% 16.22% 23.02% 16.84% 14.81%
1% 0.00% 13.84% 5.95% 0.00%
0% Min 0.00% 0.00% 2.73% 0.00%

Figure 7. Distribution of Performance Rates of the Defect Free Care Measure Stratified by Quartile of Hospital Percent
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The wide gap in performance rates, along with broadinterquartile ranges, across various stratified populations

demonstrates that this measureis necessaryto improve the quality gap.

[Response Ends]

1b.05.If no or limited data on disparities from the measure as specified is reportedabove, then provide a summary of
datafrom the literature that addresses disparities in care on the specific focus of measurement. Include citations. Not

necessary if performance data providedin above.

[Response Begins]
N/A

[Response Ends]
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1c. Composite — Quality Construct and Rationale

1c.01. Select the method of composite measure construction.

A composite performance measure is a combination of two or more component measures, each of which individually

reflect quality of care, into a single performance measure with a single score. For purposes of NQF measure submission,
evaluation, and endorsement, the following will be considered composites:

e  Measures with two or more individual performance measure scores combinedinto one score for an accountable
entity.

e  Measures with two or more individual component measures assessed separately foreach patientandthen
aggregated into one score foran accountable entity.

O all-or-none measures (e.g., all essential care processes received, or outcomes experienced, by each
patient)

[Response Begins]
two or more individualcomponent measures assessed separately for each patientand thenaggregatedinto onescore

[Response Ends]

1c.02. Describe the quality construct.

Describe the area of quality measured, component measures, andthe relationship of the component measures to the
overall composite and to each other (whether reflective or formative model was used to develop this measure, and
whether components are correlated).

[Response Begins]

Please referto Sp.30. Empirical validity was tested and evaluated by assessing the correlation of the Defect Free Care
measure with its components. The correlation coefficients betweenthe overall defect free care measure and its
componentsis listed in the testing section below.

[Response Ends]

1c.03. Describe the rationale for constructing a composite measure, including how the composite provides a distinctive
or additive value over the component measures individually.

[Response Begins]

Each individual measure characterizes individual guideline-recommended processes of care for AMI. However, the
construction of a composite measure encompassing all of the scientifically validated best practices allows fora holistic
assessment of evidence-based AMI care.

Composite performance measures have a variety of uses:
Datareduction

Alarge and growing arrayof individual indicators makesit possible for users to become overloaded with data. A
composite measure reduces the information burden by distilling the availableindicators into a simple summary.

Scope expansion -

The information in acomposite measure is condensed, making it feasible to track a broaderrange of metrics than would
be possible otherwise. Composite measures have been described as a tool for making provider assessments more
comprehensive.

Provider performance valuation -
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Performanceindicators are usedfor various decisions about providers, including the allocation of pay-for-performance
incentives, designation of preferred provider status, and assignment of letter grades and star rating categories. If a
decision is to be based on multiple indicators instead of a single indicator, a method of translating several variables into a
single decision is needed. Composite measures serve this function by assigning providers to 1 position on a scale of
better-to-worse performance.

Given all these uses, NCDR believes that while we will continue to report these measures atthe individual level thereis a
distinctive value of an NQF-endorsed composite measure to reflect the comprehensive care provided for AMI.

[Response Ends]

1c.04. Describe howthe aggregation and weightingof the component measures are consistent with the stated quality
construct and rationale.

[Response Begins]

Thisis an all-or-none composite, thus no empiricalanalyses pertinent to aggregations or weighting were conducted. The
components mentioned throughout the application are part of the composite measure indicator definition, not the
composite of different measures.

[Response Ends]

1ma.01.Indicate whether there is new evidence about the measure since the most recent maintenance evaluation. If
yes, please briefly summarize the new evidence, and ensure you have updated entries in the Evidence section as
needed.

[Response Begins]
Yes
[Yes Please Explain]

This measure, and the composites, all are based on Class IA or Brecommendations and represent optimal clinicalcare for
patients admitted for STEMI or NSTEMI treatment. The measures were developed based on clinical guidelines and are
routinely evaluated to ensure they arestill in alignment with these guidelines. The evidence baseis describedin great
detail in the evidence portion and in the appendix.

[Response Ends]

Criteria 2: Scientific Acceptability of Measure Properties

2a. Reliability

spma.01. Indicate whetherthere are changes to the specifications since the last updates/submission. If yes, update the
specifications in the Measure Specifications section of the Measure Submission Form, and explain your reasoning for
the changes below.

[Response Begins]
Yes
[Yes Please Explain]

The performance measures that comprise the Overall Defect Free Care for AMI composite have undergone changes to
align with the updatesincluded in the 2017 AHA/ACCClinical Performance and Quality Measures for Adults With ST-
Elevation and Non—ST-Elevation Myocardial Infarction (Jneid et al., 2017). To accommodate the modifications within the
2017 AMI Performance Measure set, NCDR’s Chest Pain-Ml registry underwent a version upgrade from version 2.4 to
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version 3.0. Thisversion update included new data elements (see attached data dictionary) and the version wentlive to
participating hospitalsin early 2019. The respective measures were available to participantsin early2020.

[Response Ends]

spma.02. Briefly describe any important changes to the measure specifications since the last measure update and
provide arationale.

For annual updates, please explain how the change in specifications affects the measure results. If amaterial change in
specification is identified, datafrom re-testing of the measure with the new specifications is required for early
maintenance review.

Forexample, specifications mayhave been updated based on suggestionsfrom a previous NQF CDP review.

[Response Begins]

The Chest Pain-MI (CPMI) Registry, formerlyknown as the ACTION registry of the National Cardiovascular Registry (NCDR)
captures data on the population of patients diagnosed with acute myocardial infarction (AMI). The population is further
divided clinicallyinto ST Elevation Myocardial Infarction (STEMI) and Non-ST Elevation Myocardial Infarction (NSTEMI).
The registry collects data on and reports performance to participating sites on guideline-based measures for AMI
endorsed by the American College of Cardiology (ACC)and the American Heart Association (AHA).).

The measures included within the composite have changed since the last Endorsementin 2018.
How the measures are calculated has not changed. All of the care opportunities for which the patientis eligible must be
fulfilled in order to satisfy the composite.
For this 2022 Endorsement cycle, the STEMI component of the compositeincludes 14 measures:

e AspirinatArrival

e Aspirin prescribedat Discharge

e Beta-Blocker Prescribedat Discharge

e High Intensity Statin at Discharge (new)

e P2Y12Inhibitorat Discharge (new)

e Evaluation of LV Systolic Function

e ACElor ARB for LVSD at Discharge

e Cardiac Rehabilitation Patient Referral From an Inpatient Setting

e ReperfusionTherapy

e Door-to-needle Time (name change from Time to Fibrinolytic Therapy)

e First Medical Contact-Device Time

e Immediate AngiographyAfter Cardiac Arrest

e Door-in Door-outTime

e Time to Primary PCltransferred STEMI
In alignment with the 2017 STEMI Performance measures publication, the three old measures fromthe 2018 STEMI
composite thatwereremoved are:

e Statin PrescribedatDischarge

e Timeto Primary PCI

e AdultSmoking Cessation Advice Counseling

There were “topped-out” measures.

New measures added to the STEMI composite include:

e High Intensity Statin at Discharge
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e P2Y12 InhibitoratDischarge

e FirstMedical Contact-Device Time

e Immediate AngiographyAfter CardiacArrest
e Door-in Door-outTime

e Time to Primary PCltransferred STEMI

For this 2022 Endorsement cycle, the NSTEMI component of the compositeincludes 9 measures:
e AspirinatArrival
e Aspirin prescribedat Discharge
e Beta-Blocker Prescribedat Discharge
e High Intensity Statin at Discharge
e P2Y12 Inhibitorat Discharge
e Evaluation of LV Systolic Function
e ACElor ARBfor LVSD at Discharge
e Cardiac Rehabilitation Patient Referral From an Inpatient Setting
e Earlytroponin measurement after NSTEMI

In alignment with the 2017 STEMI Performance measures publication, the two old measures from the 2018 NSTEMI
composite that wereremoved are:

e Statin Prescribedat Discharge
e AdultSmoking Cessation Advice Counseling
There were “topped-out” measures.
New measures added to the NSTEMI compositeinclude:
e High Intensity Statin at Discharge
e P2Y12 InhibitoratDischarge

e Earlytroponin measurement after NSTEMI



Population 2018 measure 2022 measure Removed for2022 | New for 2022
components components
STEMI 1. AspirinatArrival 1. AspirinatArrival e Statin e High Intensity
2. Aspirinprescribed | 2. Aspirin prescribedat Pr"escribed at Statin at Discharge
at Discharge Discharge Discharge e P2Y12 Inhibitorat
3. Beta-Blocker 3. Beta-Blocker ° TirT\e to Discharge
Prescribed at Prescribed at Primary PCI e FirstMedical
Discharge Discharge e AdultSmoking Contact-Device
4. Statin Prescribed 4. High Intensity Statin Cess'ation Time
at Discharge at Discharge Advice . e Immediate
. - Counseling .
5. Evaluationof LV 5. P2Y12Inhibitorat AngiographyAfter
Systolic Function Discharge Cardiac Arrest
6. ACElor ARBfor 6. Evaluationof LV e Door-in Door-out
LVSD at Discharge Systolic Function Time
7. Timeto Fibrinolytic [ 7. ACElor ARBfor LVSD e Timeto Primary
Therapy at Discharge PCltransferred
8. Timeto Primary 8. Cardiac STEMI
PCI Rehabilitation
9. Reperfusion Patient Referral From
Therapy an Inpatient Setting
10. Adult Smoking 9. ReperfusionTherapy
Cessation Advice 10. Door-to-needle Time
Counseling (name change from
11. Cardiac Time to Fibrinolytic
Rehabilitation Therapy)
Patient Referral 11. First Medical
Froman Inpatient Contact-Device Time
Setting 12. Immediate
AngiographyAfter
Cardiac Arrest
13. Door-in Door-out
Time
14. Time to Primary PCI

transferred STEMI
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Population 2018 measure 2022 measure Removed for2022 | New for 2022
components components
NSTEMI 1. AspirinatArrival 1. AspirinatArrival e  Statin e High Intensity
2. Aspirinprescribed | 2. Aspirinprescribedat Prescribed at St.atin at
at Discharge Discharge Discharge Discharge
3. Beta-Blocker 3. Beta-Blocker e AdultSmoking | e P2Y12Inhibitorat
Prescribed at Prescribed at Cessgtion Discharge
DiSCharge Discharge Advice . ° Early troponin
. . . . . Counseling
4. Statin Prescribed 4. High Intensity Statin measurement
at Discharge at Discharge after NSTEMI
5. Evaluationof LV 5. P2Y12Inhibitorat
Systolic Function Discharge
6. ACElor ARBfor 6. EvaluationofLV
LVSD at Discharge Systolic Function
7. AdultSmoking 7. ACElor ARBfor LVSD
Cessation Advice at Discharge
Counseling 8. Cardiac
8. Cardiac Rehabilitation
Rehabilitation PatientReferral
PatientReferral Froman Inpatient
Froman Inpatient Setting
Setting 9. Earlytroponin
measurement after
NSTEMI

[Response Ends]

sp.01. Provide the measure title.

Measure titles should be concise yet convey who and what is being measured (see What Good Looks Like).

[Response Begins]
Overall Defect Free Care for AMI

[Response Ends]

sp.02. Provide a brief description of the measure.

Including type of score, measure focus, target population, timeframe, (e.g., Percentage of adult patients aged 18-75 years
receiving one or more HbA1c tests peryear).

[Response Begins]

The proportion of acute Ml patients >=18 years of age that receive "perfect care" based upon their eligibilityfor each
performance measures

[Response Ends]

sp.04. Check all the clinical condition/topicareas that apply to your measure, below.

Please refrain from selecting the following answer option(s). We are in the process of phasing out these answer options
and request that you instead select one of the other answer options as they apply to your measure.
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Please do not select:

e Surgery: General

[Response Begins]
Cardiovascular: CoronaryArteryDisease
Cardiovascular: CoronaryArteryDisease (PCl)

[Response Ends]

sp.05. Check all the non-condition specific measure domain areas that apply to your measure, below.
[Response Begins]
Care Coordination

[Response Ends]

sp.06. Select one or moretarget population categories.
Select only those target populations which can be stratified in the reporting of the measure'sresult.

Please refrain from selecting the following answer option(s). We are in the process of phasing out these answer options
and requestthatyou instead select one of the other answer options as they applyto your measure.

Please do not select:

e Populations at Risk: Populations at Risk

[Response Begins]
Adults (Age >=18)
Populations at Risk: Populations at Risk

[Response Ends]

sp.07. Select the levels of analysis that apply to your measure.
Check ONLY the levels of analysis for which the measure is SPECIFIED and TESTED.

Please refrain from selecting the following answer option(s). We are in the process of phasing out these answer options
and requestthatyou instead select one of the other answer options as they applyto your measure.

Please do not select:
e (linician: Clinician

e Population: Population

[Response Begins]
Facility

[Response Ends]

sp.08. Indicate the care settings that apply to your measure.

Check ONLY the settings for which the measure is SPECIFIED and TESTED.

[Response Begins]
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Inpatient/Hospital

[Response Ends]

sp.09. Provide a URL link to aweb page specific for this measure that contains current detailed specifications including
code lists, risk model details, and supplemental materials.

Do notentera URL linking to a home page or to general information. If no URL is available, indicate “none a vailable".

[Response Begins]

ACCdoes not have a measure specific webpage. However more information about the clinical registry that the measure is
included in canbe found at: https://cvquality.acc.org/NCDR-Home/registries/hospital-registries/chest-pain-mi-registry

A measure companionguide, data collection form and data dictionary are available to all participants in password
protected pages of the website that contains measure specifications. These artifacts are only available to registry
participants.

[Response Ends]

sp.12. Attach the datadictionary, code table, or value sets (and risk model codes and coefficients when applicable).
Excel formats (.xlIsx or .csv) are preferred.

Attach an excel orcsv file; if this poses an issue, contact staff. Provide descriptors for any codes. Use one file with multiple
worksheets, if needed.

[Response Begins]
No data dictionary/code table — all information provided in the submission form

[Response Ends]

Please respondto the followingquestions about the numerator, denominator, and exclusions to describe the composite
measure, as opposed to the individualcomponent measures.

sp.13. Statethe numerator.

Brief, narrative description of the measure focus or what is beingmeasured about the target population, i.e., cases from
the target population with the target process, condition, event, or outcome).

DO NOT include the rationale forthe measure.

[Response Begins]
Count of patients with ALL care opportunities metfor whichthey were eligible.

[Response Ends]

sp.14. Provide details needed to calculate the numerator.

Allinformation requiredto identify and calculate the cases from the target population with the target process, condition,
event, or outcome such as definitions, time period for data collection, specific data collection items/responses, code/value
sets.

Note: lists of individual codes with descriptors that exceed 1 page should be provided in an Excel orcsv file in required
formatatsp.11.
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[Response Begins]

All eligible care opportunities must be metin order for the composite measure to be achieved. There are 14 potential
opportunities for the ST Elevation Myocaridal Infarction (STEMI) populationand 9 potential opportunities for the NSTEMI
(Non ST Elevation Myocardial Infarction) population.

[Response Ends]

sp.15. Statethedenominator.

Brief, narrative description of the target population being measured.

[Response Begins]
Count of patients with at least one eligible care opportunity

[Response Ends]

sp.16. Provide details needed to calculate the denominator.

Allinformation required to identify and calculate the target population/denominator such as definitions, time period for
data collection, specific data collection items/responses, code/value sets.

Note: lists of individual codes with descriptors that exceed 1 page should be provided in an Excel or csv file in required
formatatsp.11.

[Response Begins]

The denominatorincludes two populations, those who have had eithera STEMI or NSTEMI.
e Patienttype = pre-admit STEMIland NSTEMI

[Response Ends]

sp.17. Describe the denominator exclusions.

Brief narrative description of exclusions from the target population.

[Response Begins]

The exclusions for this measure were minimal and comprised: patients <18 years of age, hospital submissions that did not
passthe NCDR quality check, and patients who wereineligible for defect free care measure (e.g., contraindications,
clinical studies).

[Response Ends]

sp.18. Provide details needed to calculate the denominator exclusions.

Allinformation requiredto identify and calculate exclusions from the denominator such as definitions, time period for data
collection, specific data collection items/responses, code/value sets — Note: lists of individual codes with descriptors that
exceed 1 page should be provided in an Excel or csv file in required formatatsp.11.

[Response Begins]

Denominator Exclusionsare:
1. patients<18yearsof age;
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2. hospital submissions that did not pass the NCDR quality check;
3. Patientswho were ineligible for defect free care measure (e.g., contraindications, clinical studies).
Denominator exclusions associated with the process measures for medications at discharge include:

Patient with any of the following:
1. Leftagainstmedical advice
2. Deceasedduring hospitalization
3. Comfortmeasuresonly
4. Hospice careinitiated

5. Transferredto other acute care hospital

[Response Ends]

sp.19. Provide all information required to stratify the measureresults, if necessary.

Include the stratification variables, definitions, specific data collection items/responses, code/value sets, and the risk-
model covariates and coefficients for the clinically-adjusted version of the measure when appropriate. Note: lists of
individual codes with descriptors that exceed 1 page should be provided in an Excel orcsv file in required formatin the
Data Dictionary field.

[Response Begins]
There is no stratification.

[Response Ends]

sp.20. Is this measure adjusted for socioeconomic status (SES)?
[Response Begins]
No

[Response Ends]

sp.21. Select therisk adjustment type.
Select type. Provide specifications for risk stratification and/or risk models in the Scientific Acceptability section.
[Response Begins]

No risk adjustment or risk stratification

[Response Ends]

sp.22. Select the most relevant type of score.
Attachment: If available, please provide a sample report.
[Response Begins]

Rate/proportion

[Response Ends]

sp.23. Select the appropriate interpretation of the measure score.

Classifies interpretation of score according to whether better quality orresource use is associated with a higher score, a
lowerscore, a score falling within a definedinterval, ora passing score



[Response Begins]

Better quality = Higherscore

[Response Ends]

sp.24. Diagram or describe the calculation of the measure score as an ordered sequence of steps.

Identify the target population; exclusions; cases meeting the target process, condition, event, or outcome; time period of

data, aggregating data; risk adjustment; etc.

[Response Begins]

For each individual measureif the denominatoris met (patient eligible for care) and the numeratoris met (the
appropriate careis received) then increase the denominator opportunity and numerator carereceivedeach by
1.

If the denominatoris metbutthe care received is NOT metthen only increase the denominator (eligibility).

This logic is followed for 14 individual measures for STEMI and 9 individual measures for NSTEMI.

Then if the care opportunities are equal to the number of times careis received thenthe numerator of the
composite measureisincreased by one.

If the numeratorand denominator are not equal the numerator is notincreased.

Numerator = # of defect free care STEMI patients + # defect free care NSTEMI patient

Denominator = # STEMI eligible patient + # NSTEMI eligible patients

DefectFreeCareCounter=0

PMCareOpportunity =0

PMTherapy=0
CASE Population ID=41 (STEMI)

1.

IF(ASAArrivalPMind denominator=1 AND ASAArrivalPMind numerator = 1) increment PMCareOpportunity by 1,
increment PMTherapy by 1

IF(ASAArrivalPMInd denominator= 1 AND ASAArrivalPMind numerator = 0) increment PMCare Opportunity by 1
IF(ImmAnNgiCAPMInd denominator=1 AND ImmAngiCAPMInd numerator = 1) increment PMCareOpportunity by
1,increment PMTherapy by 1

IF(ImmAnNgiCAPMInd denominator= 1 AND ImmAngiCAPMInd numerator = 0) increment PMCareOpportunity by
1

IF(D2NPMLessThan30Ind denominator = 1 AND D2NPMLessThan30Ind numerator = 1) increment
PMCareOpportunity by 1, increment PMTherapy by 1

IF(D2NPMLessThan30Inddenominator = 1 AND D2NPMLessThan30Ind numerator = 0) increment
PMCareOpportunity by 1

IF(FMC2BLessThan90Ind = denominator 1 AND FMC2BLessThan90Ind numerator = 1) increment
PMCareOpportunity by 1, increment PMTherapy by 1

IF(FMC2BLessThan90Ind denominator = 1 AND FMC2BLessThan90Ind numerator = 0) increment
PMCareOpportunity by 1

IF(DIDOTPPMInddenominator = 1 AND DIDOTPPMInd numerator = 1) increment PMCareOpportunity by 1,
increment PMTherapy by 1

IF(DIDOTPPMInddenominator = 1 AND DIDOTPPMInd numerator = 0) increment PMCareOpportunity by 1

IF(D2BTPPMLessThan90Ind denominator=1 AND D2BTPPMLessThan90Ind numerator= 1) increment
PMCareOpportunity by 1, increment PMTherapy by 1
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10.

11.

12.

13.

14.

IF(D2BTPPMLessThan90Ind denominator=1 AND D2BTPPMLessThan90Ind numerator = 0) increment
PMCareOpportunity by 1

IF(ReperfusionPMInd denominator= 1 AND ReperfusionPMInd numerator = 1) increment PMCare Opportunity by
1,increment PMTherapy by 1

IF(ReperfusionPMInd denominator= 1 AND ReperfusionPMIind numerator = 0) increment PMCare Oppo rtunity by
1

IF(EvalLVSysFuncPMind denominator = 1 AND EvalLVSysFuncPMind numerator = 1) increment
PMCareOpportunity by 1, increment PMTherapy by 1

IF(EvalLVSysFuncPMind denominator = 1 AND EvalLVSysFuncPMIind numerator = 0) increment
PMCareOpportunity by 1

IF(ACEARBDischargePMInd denominator= 1 AND ACEARBDischargePMInd numerator = 1) increment
PMCareOpportunity by 1, increment PMTherapy by 1

IF(ACEARBDischargePMiInd denominator= 1 AND ACEARBDischargePMInd numerator = 0) increment
PMCareOpportunity by 1

IF(ASADischargePMInd denominator= 1 AND ASADischargePMInd numerator= 1) increment
PMCareOpportunity by 1, increment PMTherapy by 1

IF(ASADischargePMInd denominator = 1 AND ASADischargePMInd numerator = 0) increment
PMCareOpportunity by 1

IF(BBDischargePMInd denominator = 1 AND BBDischargePMInd numerator= 1) increment PMCareOpportunity
by1,increment PMTherapy by 1

IF(BBDischargePMInd denominator = 1 AND BBDischargePMInd numerator = 0) increment PMCareOpportunity
by 1

IF(HighIntensityStatinTherapyind denominator = 1 AND HighIntensityStatinTherapyInd numerator = 1) increment
PMCareOpportunity by 1, increment PMTherapy by 1

IF(HighIntensityStatinTherapylnd denominator = 1 AND HighIntensityStatinTherapylnd numerator = 0) increment
PMCareOpportunity by 1

IF(P2Y12IndDisPMInd denominator = 1 AND P2Y12IndDisPMInd numerator = 1) increment PMCareOpportunity
by 1,increment PMTherapy by 1

IF(P2Y12IndDisPMInddenominator = 1 AND P2Y12IndDisPMInd numerator = 0) increment PMCareOpportunity
by 1

IF(CardRehabPMiInd denominator= 1 AND CardRehabPMInd numerator = 1) increment PMCareOpportunity by
1,increment PMTherapy by 1

IF(CardRehabPMInd denominator=1 AND CardRehabPMInd numerator = 0) increment PMCareOpportunity by 1

IF PMCareOpportunity= PMTherapy THEN increment DefectFreeCareCounter by 1

CASE Population ID =42 (NSTEMI)

1.

IF(ASAArrivalPMInd denominator= 1 AND ASAArrivalPMind numerator = 1) increment PMCareOpportunity by 1,
increment PMTherapy by 1

IF(ASAArrivalPMInd denominator= 1 AND ASAArrivalPMInd numerator = 0) increment PMCare Opportunity by 1
IF(ETropMeasSTEMIPMInd denominator = 1 AND ETropMeasSTEMIPMInd numerator = 1) increment
PMCareOpportunity by 1, increment PMTherapy by 1

IF(ETropMeasSTEMIPMInd denominator = 1 AND ETropMeasSTEMIPMInd numerator = 0) increment
PMCareOpportunity by 1

IF(EvalLVSysFuncPMind denominator = 1 AND EvalLVSysFuncPMind numerator = 1) increment
PMCareOpportunity by 1, increment PMTherapy by 1

IF(EvalLVSysFuncPMind denominator = 1 AND EvalLVSysFuncPMInd numerator = 0) increment
PMCareOpportunity by 1
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IF(ACEARBDischargePMiInd denominator= 1 AND ACEARBDischargePMInd numerator = 1) increment
PMCareOpportunity by 1, increment PMTherapy by 1

IF(ACEARBDischargePMInd denominator= 1 AND ACEARBDischargePMInd numerator = 0) increment
PMCareOpportunity by 1

IF(ASADischargePMInd denominator= 1 AND ASADischargePMInd numerator= 1) increment
PMCareOpportunity by 1, increment PMTherapy by 1

IF(ASADischargePMInd denominator= 1 AND ASADischargePMInd numerator= 0) increment
PMCareOpportunity by 1

IF(BBDischargePMInd denominator = 1 AND BBDischargePMInd numerator = 1) increment PMCareOpportunity
by 1,increment PMTherapy by 1

IF(BBDischargePMInd denominator = 1 AND BBDischargePMInd numerator = 0) increment PMCareOpportunity
by 1

IF(HighIntensityStatinTherapylnd denominator = 1 AND HighlntensityStatinTherapylnd numerator = 1) increment
PMCareOpportunity by 1, increment PMTherapy by 1

IF(HighIntensityStatinTherapylnd denominator = 1 AND HighlIntensityStatinTherapylnd numerator = 0) increment
PMCareOpportunity by 1

IF(P2Y12IndDisPMInddenominator = 1 AND P2Y12IndDisPMInd numerator = 1) increment PMCareOpportunity
by 1,increment PMTherapy by 1

IF(P2Y12IndDisPMInd denominator = 1 AND P2Y12IndDisPMInd numerator = 0) increment PMCareOpportunity
by 1

IF(CardRehabPMInd denominator= 1AND CardRehabPMInd numerator= 1) increment PMCareOpportunity by 1,
increment PMTherapy by 1

IF(CardRehabPMInd denominator=1 AND CardRehabPMInd numerator = 0) increment PMCareOpportunity by 1
IF PMCareOpportunity= PMTherapy THEN increment DefectFreeCareCounter by 1)

[Response Ends]

sp.27. If measuretesting is based on asample, provide instructions for obtaining the sample and guidance on
minimum samplesize.

Examples of samples used for testing:

Testing may be conducted on a sampleof the accountable entities (e.g., hospital, physician). The analytic unit
specified forthe particular measure (e.g., physician, hospital, homehealth agency) determines the sampling
strategy for scientific acceptability testing.

The sample should represent the variety of entities whose performance will be measured. The 2010 Measure
Testing Task Force recognized that the samples used for reliability and validity testing often have limited
generalizability because measured entities volunteer to participate. Ideally, however, all types of entities whose

performance will be measured should be included in reliability and validity testing.

The sample should include adequate numbers of units of measurement and adequate numbers of patients to
answer the specific reliability or validity question with the chosen statistical method.

When possible, units of measurement and patients within units should be randomly selected.

[Response Begins]

There is no sampling allowed within the Chest Pain Ml registry for these patient populations

[Response Ends]

sp.28. Identify whetherand how proxyresponses are allowed.
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[Response Begins]
N/A

[Response Ends]

sp.30. Provide the data collectioninstrument.
[Response Begins]
No data collectioninstrument provided

[Response Ends]

sp.31. Select only the data sources for which the measure is specified.
[Response Begins]
Registry Data

[Response Ends]

sp.32. Describe the component measures and composite construction.

Use this section as needed for aggregation and weighting rules, or calculation of individual performance measures if not
individually endorsed.

[Response Begins]

Measure specifications aredelineatedin Sp.14-Sp.17
ShortTitle: PM-1: Aspirin at Arrival

ShortTitle: PM-2: Aspirin at Discharge

ShortTitle: PM-3: Beta Blockerat Discharge

ShortTitle: PM-4: High-Intensity Statin at Discharge

ShortTitle: PM-5: Evaluation of LVEF

ShortTitle: PM-6: ACEl or ARB for LVSD

ShortTitle: PM-7: Door-to-Needle Time

ShortTitle: PM-8: First Medical Contact-Device Time
ShortTitle: PM-9: Reperfusion Therapy

ShortTitle: PM-10: Door-in-Door-Out Time

ShortTitle: PM-11: Time to Primary PCl Among Transferred Patients
ShortTitle: PM-12: Cardiac Rehabilitation Referral

ShortTitle: PM-13: P2Y12Inhibitor at Discharge

ShortTitle: PM-14: Immediate Angiography After CardiacArrest
ShortTitle: PM-16: Early Troponin Measurement After NSTEMI
Aggregation rulesand weighting rules:

Each measure is weighted equally within the composite measure. Data is aggregated on arolling four quarter basis and
returned backto participating sites with their quarterly rates, hospital rates and a national rate. The participants
Dashboards aggregate weekly to allow data to be reviewedfor accuracy prior to the formalquarterly aggregationthat
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establishes the nationalbenchmark. The report allows for participating sites to see improvement or declinein theirlevel
of care and allows for comparison against a national aggregate thatincludesall participating sites.

Handling of missing data:

The Data Quality Report (DQR) consists of registry-specific algorithms that require predetermined levels of completeness
and consistency for submitted data fields. Before entering the Enterprise Data Warehouse (EDW), all submissions are
scored for fileintegrity and data completeness, receiving1 of 3 scores that are transmitted backto facilities usinga color
coding scheme. A “redlight” means that a submission has failed because of file integrity problemssuch as excessive
missing data and internally inconsistent data. Such dataare not processedor loaded into the EDW. A “yellow light” status
means that a submission has passed the integrity checks but failedin completeness according to predetermined
thresholds. Such data are processedand loaded into the EDW butare notincluded in any registry aggregate
computations until corrected. Facilities are notified about data submission problemsand provided an opportunityto
resubmit data. Finally, a “green light” means that a submission has passedall integrityand quality checks. Such
submissions are loaded to the EDW. After passing the DQR, data are loadedinto acommon EDW that houses data from
all registries and included for all registry aggregate computations. In a secondary transaction process, data are loaded
into registry-specific, dimensionally modeled data marts.

The predetermined data element thresholds for data elements specific to the Performance Measures is establishedat 95
% to 100%. Data completenessis required to pass the NCDR Data Quality Reportand have theirdata acc epted into the
registry wide aggregation. Thus, missing data relevant to these performance measures is notacceptable in the majority of
scenarios. In the rare scenario of a missing data point, the concept will be documentedas “No” or “not meeting
numerator” and “performance not met”.

Standardizing scales across component measures:

There are no scales or outcome measures within the composite. The component parts are all process measures with
equal weights associated.

Requiredsamplesizes:

In the eventthata hospital has a limited number of patientsin any given quarter, identified as less than 20 AMI patients
in one quarter, the NCDR has offered ‘low volume alerts’. The hospital data will continue to be includedin the aggregate
as long as they have atleast one patientthat meets the eligibility requirements.

There is no sampling of patient data allowed withinthe contractual terms of participationin the Chest Pain M| Registry.
The registry is designedto include 100 percent of consecutive adult patients who have an acute Ml at participating
institutions.

Minimum sample size requirements for the component measures or the overall composite:

There is no minimum sample size. As long as there is one patientin the reporting quarter the hospital will be included in
the measure as all AMI patient’s care should be evaluated for Defect Free care status.

[Response Ends]

2ma.01. Indicate whether additional empirical reliability testing at the accountable entity level has been conducted. If
yes, please provide results in the following section, Scientific Acceptability: Reliability - Testing. Include information on
all testing conducted (priortesting as well as any new testing).

Please separate added or updated information from the most recent measure evaluation within each question
response in the Scientific Acceptability sections. For example:

Current Submission:

Updated testing information here.

Previous Submission:

Testing from the previous submission here.
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[Response Begins]
Yes

[Response Ends]

2ma.02. Indicate whether additional empirical validity testing at the accountable entity level has been conducted. If
yes, please provide results in the following section, Scientific Acceptability: Validity - Testing. Include information on all
testing conducted (priortesting as well as any new testing).

Please separate added or updated information from the most recent measure evaluation within each question
response in the Scientific Acceptability sections. For example:

Current Submission:
Updated testing information here.
Previous Submission:

Testing from the previous submission here.

[Response Begins]
Yes

[Response Ends]

2ma.03. For maintenance measures in which risk adjustment/stratification has been performed, indicate whether
additional risk adjustment testing has beenconducted since the most recent maintenance evaluation. This may include
updates to the risk adjustment analysis with additional clinical, demographic, and social risk factors.

Please update the Scientific Acceptability: Validity - Other Threats to Validity section.

Note: This section mustbe updated evenif social risk factors are not included in the risk adjustment strategy.
[Response Begins]

No additional risk adjustment analysis included

[Response Ends]

Measure testing must demonstrate adequate reliability and validity in orderto be recommendedfor endorsement.
Testing must be conducted atthe composite scorelevel.

If a component measureis submitted as an individual performance measure, the Scientific Acceptability sections must be
completedand submitted as part of the individual measure's submission.

e Measures mustbe tested for all the data sources and levels of analyses that are specified. If thereis more than
one setof data specifications or more than onelevel of analysis, contact NQF staff abouthow to presentall the
testing information in oneform.

e Allrequired sections must be completed.

e For composites with outcome and resource use measures, Questions 2b.23-2b.37 (Risk Adjustment) also must
be completed.

e |f specifiedfor multiple data sources/sets of specifications (e.g., claims and EHRs), Questions 2b.11-2b.13 also
must be completed.

e Anappendixfor supplemental materialsmay be submitted (see Question 1 in the Additional section), but there
is no guarantee it will be reviewed.

e Contact NQF staff with any questions. Check for resources at the Submitting Standards webpage.
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e  Forinformation on the most updated guidance on how to address social riskfactors variables and testing in this
formrefer to the release notes forthe 2021 Measure Evaluation Criteria and Guidance.

Note: The information provided in this formis intended to aid the Standing Committee and other stakeholders in
understanding to what degree the testing results for this measure meet NQF’s evaluation criteria for testing.

2a. Reliability testing demonstrates the measure data elements are repeatable, producing the same results a high
proportionof the time whenassessed in the same population in the same time periodand/or thatthe measurescore is
precise. For instrument-based measures (including PRO-PMs) and composite performance measures, reliability should be
demonstratedfor the computed performance score.

2b. Validity

2b.01.Selectthe level of validity testing that was conducted.
[Response Begins]

Empirical Validity Testing of the Composite (Measure Score)

Validity testing for component measures(check all that apply) Note: applies to ALLcomponent measures, unless already
endorsed or are being submitted for individual endorsement.

Empirical validity testing of the component accountable entity-level (measure score(s))

Systematic assessment of face validity of component measure score(s) as an indicator of qualityor resource use (i.e., is
an accurate reflection of performance on quality orresource use and can distinguish good from poor performance)

[Response Ends]

2b.02. For each level of testing checked above, describe the method of validity testingand what it tests.

Describe the steps—do notjust name a method; what was tested, e.g., accuracy of data elements comparedto
authoritative source, relationship to another measure as expected; what statistical analysis was used.

[Response Begins]
Data Element Validity

The National Cardiovascular Data Registry® (NCDR®) Data Quality Program ensures that data submitted to the NCDR are
validly collected. The NCDR Data Quality Program consists of 3 main components: data completeness, consistency, and
accuracy. Completeness focuses on the proportion of missing data within fields, whereas consistency determines the
extentto which logically relatedfieldscontainvalues consistent with other fields. Accuracycharacterizes the agreement
between registrydata and the contents of original charts from the hospitals submitting data. Before entering the
Enterprise Data Warehouse (EDW), all submissions are scored for file integrity and data completeness, receiving 1 of 3
scores thatare transmitted back to facilities usinga color coding scheme. A “red light” means that a submission has failed
because of file integrity problems such as excessive missing data and internally inconsistent data. Such data are not
processed orloaded into the EDW. A “yellow light” status means that a submission has passed the integrity checks but
failed in completeness according to predeterminedthresholds. Suchdata are processedand loadedinto the EDW butare
notincluded in any registryaggregate computations until corrected. Facilities are notified about data submission
problems and providedan opportunity to resubmit data. Finally, a “green light” meansthat a submission has passed all
integrity and quality checks. Suchsubmissions are loaded to the EDW. After passing the Data Quality Review, data are
loaded into acommon EDW that houses datafromall registries and includedfor all registryaggregate computations.In a
secondary transaction process, data are loaded into registry-specific, dimensionally modeled data marts. A summary of
the Programis noted above.

Face Validity: (Initial testing of this measure):
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NCDR’s Clinical Science and Quality Committee—an ACC leadership oversight committee that serves as the primary
resource for crosscuttingscientificand quality of care methodologicalissues — ensured the data dictionaries and metrics
are consistentacrossregistries. They also reviewed and approved the methodologyand results of the outcome and
model.

These membersincludeJohn Messenger (chair), Frederick Masoudi, Joaquin Cigarroa, John Carroll, David Cox, Jeptha
Curtis, Stace Daugherty, Deborah Diercks, Charles Henrikson, JefferyJacobs, Fred Kusumoto, Doff McElhinney, David
Malenka, John Spertus, James Tcheng, Salim Virani, Tracy Wang

NCDR Registry Steering Committee provides strategic direction for the Registry and ensures the measures submittedto
NQF metkey criterion suchas reliability, feasibility, and that there is compelling evidence base behindthe development
and implementation of this measure. These members includeMichael Kontos (Chair), Sanjay Gandhi, Leslie Davis,
Deborah Diercks, Cian McCarthy, Simon Mahler, Diane Penzkowski, Julie Clary, MichaelLevy, Suresh Mulukutla, Tracy
Wang, Kirk Garratt, .

Lastly the NCDR Oversight Committeee and ACCFBoard of Trustees approved these measures for submissionto NQF. The
face/contentvalidity of this measure has been achieved by virtue of the noted expertise of those individuals who
developedthis measure.

Empirical Validity (Re-endorsement Testing):

For re-endorsement of this measure, additional empirical validity testing was completed. Empirical analysis was tested by
determining if hospitals performed similarly on the defect free care measure and 30-day AMI mortality. The testing
focused on construct validation which tested the hypothesisthat use of defect free care processes for AMI patie nts may
be associated with lower mortality rates. This was achieved by examining the distributionand correlation of the defect
free care (DFC) composite score and the 30-dayrisk-standardized mortality rates(RSMR) for AMI from admission to 30-
days. The variablesin the model included age, heart rate, systolic blood pressure, troponin ratio, and creatinine level
(McNamara et al. Development of a hospital outcome measure intended for use with electronic health records: 30-day
risk-standardized mortality after acute myocardial infarction. Med Care, 2015, vol. 53 (pg. 818-26). Hospital data for the
RSMR model comprised of the study period Q4 2013 to Q3 2014 as this was the latest NDI-CPMI linked data available.
Thus, there is a smaller sample size as this analysis was conducted among eligible sites that reported data to both the
2019 DFC measureand the 2014 RSMR measure (n=526).

[Response Ends]

2b.03. Provide the statistical results from validity testing.

Examples may include correlations or t-test results.

[Response Begins]

Data Element Validity: CPMI Registry Audit V3.0 (datafrom 1/1/2019-12/31/2019

This audit assesses arandom sample of CPMI Registry participating facilities (n=80)for data accuracy, facility abstractor’s
inter-raterreliability (as measured by agreement rates). Agreement ratesfrom the individual data elements (n=194) is

currently in review but will be addedto this application once committee members have reviewed and releases a public
summary report. Overall results are listed below.

Overall Scores

How are Participants performing? | # of Good Poor Score
Participants

Overall Agreement Rate 80 75 5 91.8%
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Data Accuracy Assessment DataPoints Score 10th 90th Percentile
Percentile

Agreement Rates * * * *

All Data 167,333 89.9 86.3 91.8
PABAK Categorical Data 93,748 0.939 0.761 0.995
Pearson Continuous Data 23,206 0.888 0754 0.943
*=Cellintentionally left blank

Abstractors Inter-Rater Reliability | Data Points Score 10th 90th Percentile
Percentile

All dataagreement 9,920 97.1 89.1 100.0

PABAK 8,139 0.971 0.829 1.000

Pearson 1,781 0.990 0.802 1.000

Note: For confidentiality reasons individualdata element results are not available at this time.

Performancerefersto accurate the data submitted to NCDR is upon audit

Prevalence-adjusted and bias-adjusted kappa (PABAK) is used to assess the agreement between hospital data and chart

review data conditions.

Face Validity

Face validity was achieved throughreaching consensus that the measure hadstrong clinical evidence and was reliable.

Empirical Validity

Below are the results achieved from the empirical validity testing (Table 4):

Table 4. Distribution of Performance Rates for DFC and RSMR in the Time Period 2013Q4 to 2014Q3 (n=526)

* Performancerate (%) Performancerate (%)
Description DFC* RSMR* *

Mean 59.8% 6.3%

Std Deviation | 19.6% 1.1%

100% Max 97.8% 11.5%

99% 93.6% 9.3%

95% 86.5% 8.3%

90% 83.0% 7.9%

75%Q3 74.8% 6.9%

50% Median 62.4% 6.2%
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* Performancerate (%) Performancerate (%)
25%Q1 47.5% 5.5%
10% 31.0% 4.9%
5% 21.4% 4.6%
1% 10.9% 4.0%
0% Min 0.0% 3.5%

*=Cellintentionally left blank

Pearson correlation coefficient between DFC and RSMR -0.09596 (P=0.0279)

*DFC = Defect Free Care

**RSMR = Risk Standardize Mortality Rate

[Response Ends]

2b.04. Provide your interpretation of the results in terms of demonstrating validity. (i.e., what do the results mean and
what are the norms for the test conducted?)

[Response Begins]

Data Element Validity: The high agreement rate indicates a good understanding of data definitionsand consistency
between the auditors. It also provides assurance of the accuracy of the re-abstractionbeing performed by the auditing

team.
Range of Agreement Rate Score Status
Score 295% Exceeds Expectations
85%< Score <95% Meets Expectations
Score<85% Needs Improvement
PABAK Interpretation
0.81-1.00 Almost perfect agreement
0.61-0.80 Substantial agreement
0.41-0.60 Moderate agreement
0.21-0.40 Fair agreement
0.01-0.20 Slight agreement
0.00 Poor agreement

Pearson Correlation Coefficient

Interpretation

0.70-1.0

Strong linear relationship

87



Pearson Correlation Coefficient Interpretation

0.50-0.70 Moderate linear relationship
0.30-.50 Fair linear relationship
<0.30 Poor linear relationship

Face validity: The individual components have been associated with better outcomes and are accepted quality measures
in patient populations. As noted in Section 2a.12, we have good evidence of validityfrom the Chest Pain — MI Registry
auditdata.

Empirical validity: The median rate of delivering defect free care was 62.4% (IQR: 47.5% to 74.8%), and the median
mortality rate at 30 days was 6.2% (IQR: 5.5% to 6.9%). There was a similar distribution of hospitals by volume across
both measures. The negative correlation coefficient was significantand in the hypothesized direction, such thata higher
group of patients receiving defect free care was associated with lower mortality rates. Yet, the correlation is relatively low
(-0.096), whichis not surprisingwhen comparing a process of care measure to an outcome measure. The low correlation
may be explainedby the factthatthereare anumber of other unmeasuredfactorsthat could contribute to 30-day
mortality rates beyond whether defect free care was deliveredin-hospital (e.g., unsuccessful procedure, lack of follow-
up, poor medicationadherence or access to care). Further, the 30-day time period started upon admissionto the hospital
thus the rates also accounted forin-hospital mortality. In sum, the empirical validation demonstrates thereisa
relationship, albeit statistically a small one, between defect free care and short-term mortality.

[Response Ends]

Note: Appliesto the composite performance measure.

2b.05. Describe the method for determining if statistically significant and clinically/practically meaningful differences
in performance measure scores among the measured entities can be identified.

Describe the steps—do notjust name a method; what statistical analysis was used? Do not just repeat th e information
provided in Importance to Measure and Report: Gap in Care/Disparities.

[Response Begins]

We examined variation in hospital performance for the composite measure based on overall performance, and stratified
by subgroups of sex, age, race, and the proportion of patients who areinsured through Medicaid to identify if there were
meaningful differences in social risk.

[Response Ends]

2b.06. Describe the statistical results from testing the ability to identify statistically significant and/or
clinically/practically meaningful differences in performance measure scores across measured entities.

Examples may include number and percentage of entities with scores that were statistically significantly different from
mean or some benchmark, different from expected; how was meaningful difference defined.

[Response Begins]
Overall

The median rate of performance for defect free care across all hospitals was 60.2%. There was considerable variationin
providing defectfree care, ranging from42.6%to 73.6% for the firstand third quartiles of hospitals, respectively (Table
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6), and the distribution was left-skewed such that the majority of hospitals, between 60% to 100%, provided defect free

care (Figure?2).

Table 6. Distribution of Performance for the Defect Free Care Measure

Description DFC (%)
N 695
Mean 57.08%
Std Deviation 21.18%
100% Max 100.00%
99% 94.81%
95% 86.55%
90% 82.73%
75%Q3 73.56%
50% Median 60.19%
25%Q1 42.56%
10% 26.54%
5% 17.32%
1% 4.17%
0% Min 0.00%
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Figure 2. Histogram of Performance of the Defect Free Care Measure
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Across stratified analyses based on sex, age, race, and proportion of patients who areinsured through Medicaid, we

found significant overlap in the distribution of hospital performance, as detaile dbelow.

Race/Ethnicity

The distribution of hospital performance was examined among White (non-Hispanic), Black (non-Hispanic), Hispanicand
Other race patients. There was significant overlapin hospital performance with median performance ranging from
55.88% for patients who identify as Black non-Hispanicto 66.67% for Other race. Those who identify as White non-
Hispanic and Hispanic had median performances of 61.43% and 59.09%, respectively (Table 7 and Figure 3).

Table 7. Distribution of the Performance of the Defect Free Care Measure Stratified by Race at the Hospital-Level

(N=695)

Description Hispanic White non-hispanic Black non-hispanic | Other
Mean 57.55% 57.97% 54.99% 59.36%
Std Deviation 31.44% 21.11% 30.01% 34.17%
100% Max 100.00% 100.00% 100.00% 100.00%
99% 100.00% 96.43% 100.00% 100.00%
95% 100.00% 87.61% 100.00% 100.00%
90% 100.00% 83.13% 100.00% 100.00%
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Description Hispanic White non-hispanic Black non-hispanic | Other
75% Q3 81.82% 74.17% 77.78% 90.63%
50% Median 59.09% 61.43% 55.88% 66.67%
25%Q1 35.00% 43.36% 33.33% 33.33%
10% 0.00% 28.13% 11.11% 0.00%
5% 0.00% 18.10% 0.00% 0.00%
1% 0.00% 2.80% 0.00% 0.00%
0% Min 0.00% 0.00% 0.00% 0.00%

Figure 3. Distribution of the Performance Rates of the Defect Free Care Measure Stratified by Race/Ethnicity at the

Hospital-Level
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Hospitals (n=695) were stratifiedinto quartiles by their proportion of non-White patients (median: 12.1%, IQR: 4.93% to
23.28%). Hospital performance across quartiles was similar regardless of the percent of non-White patients hospitals
treated, with median performance ranging from 62.6%to 59.1% (Table 8; Figure 4).

Table 8. Distribution of Performance Rates for the Defect Free Care Measure Stratified by Hospital Quartiles of Non-

White Patients (N=695)

Description Non White (%) Non White (%) Non White (%) Non White (%)
* Q1 Q2 Q3 Q4

N 173 174 174 174

Mean 58.33% 58.98% 55.31% 55.69%




Description Non White (%) Non White (%) Non White (%) Non White (%)
Std Deviation 21.66% 20.78% 20.25% 21.92%
100% Max 100.00% 94.04% 94.81% 98.34%
99% 97.78% 93.28% 93.10% 96.88%
95% 87.50% 89.03% 86.05% 85.29%
90% 82.47% 85.63% 80.73% 81.48%
75%Q3 74.83% 74.76% 71.30% 70.94%
50% Median 62.63% 60.88% 57.14% 59.09%
25%Q1 45.45% 43.79% 39.66% 40.52%
10% 25.00% 30.92% 26.87% 25.00%
5% 18.71% 19.88% 20.19% 12.50%
1% 0.00% 7.32% 12.12% 0.00%
0% Min 0.00% 5.95% 7.34% 0.00%

Figure 4. Distribution of Performance Rates of the Defect Free Care Measure Stratified by Quartiles of Non-White

Patients at the Hospital-Level
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Figure 4. Distribution of Performance Rates of the Defect Free Care Measure Stratified by Quartiles of Non-

White Patients at the Hospital-Level
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Gender

The median hospital performance among female patients was 56.8% (IQR:38.9% to 71.43%) while among male patients it

was slightly higher at62.2% (IQR: 44.3%to 75.1%) (Table 9 and Figure 5)

Table 9. Distribution of the Performance Rates for the Defect Free Care Measure Stratified by Gender at the Hospital-

Level (N=695)

Description Female Male
Mean 54.68% 58.56%
Std Deviation 22.40% 21.36%
100% Max 100.00% 100.00%
99% 100.00% 94.23%
95% 87.50% 87.72%
90% 82.76% 83.81%
75%Q3 71.43% 75.15%
50% Median 56.83% 62.16%
25%Q1 38.93% 44.26%
10% 21.43% 28.13%
5% 16.67% 18.99%
1% 0.00% 1.33%
0% Min 0.00% 0.00%
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Figure 5. Distribution of the Performance Rates of the Defect Free Care Measure Stratified by Gender at the Hospital-

Level
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The median hospital performancein delivering Defect Free Care among patients agedless than 65 years was 62.35% (IQR:
45.58% to 75.25%) while that among patients aged 65 years or greater was 57.58% (IQR:39.39%to 72.41%) (Table 10 and

Figure 6).

Table 10. Distribution of Performance Rates of the Defect Free Care Measure Stratified by Age at the Hospital-level

(N=695)
Age 265 * *
Description Yes No
Mean 55.69% 59.09%
Std Deviation 21.71% 22.07%
100% Max 100.00% 100.00%
99% 99.07% 97.18%
95% 87.25% 89.92%
90% 83.20% 84.68%
75%Q3 72.41% 75.25%
50% Median 57.58% 62.35%
25%Q1 39.39% 45.58%
10% 25.00% 25.81%
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Age 265

5% 18.86% 15.79%
1% 0.00% 0.00%
0% Min 0.00% 0.00%

*=Cellintentionally left blank

Figure 6. Distribution of the Performance Rates of the Defect Free Care Measure Stratified by Age Groupat the

Hospital-Level
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Insurance

Hospitals (n=695) were stratifiedinto quartiles by their proportion of patients with Medicaid as the primary insurance

age<8s

age>=85

(median: 10.37%, IQR: 6.0% to 15.92%). Hospital performance was similar across hospitals stratified into quartile by the
proportionof patients theycare for whohave Medicaid insurance coverage. Median hospital performance rangedfrom
56.39% (Quartile 4)to 64.73% (Quartile 3) (Table 11 and Figure 7).

Table 11. Distribution of Performance Rates of the Defect Free Care Measure Stratified by Quartile of Hospital Percent

Medicaid (N=695)

% Medicaid Q1 Q2 Q3 Q4
Description

N 174 173 174 174
Mean 54.75% 58.88% 59.95% 54.74%
Std Deviation 21.12% 20.35% 21.11% 21.74%
100% Max 100.00% 93.10% 98.34% 96.88%
99% 97.50% 92.62% 97.78% 94.81%
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% Medicaid Q1 Q2 Q3 Q4
Description

95% 83.33% 88.89% 86.92% 85.00%
90% 78.70% 85.63% 83.53% 80.53%
75%Q3 71.11% 75.89% 75.22% 71.66%
50% Median 59.23% 60.00% 64.73% 56.39%
25%Q1 39.43% 44.26% 45.45% 41.86%
10% 25.15% 30.77% 29.09% 20.13%
5% 16.22% 23.02% 16.84% 14.81%
1% 0.00% 13.84% 5.95% 0.00%
0% Min 0.00% 0.00% 2.73% 0.00%

Figure 7. Distribution of Performance Rates of the Defect Free Care Measure Stratified by Quartile of Hospital Percent
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[Response Ends]

2b.07.Provide your interpretation of the results in terms of demonstrating the ability to identify statistically significant
and/or clinically/practically meaningful differences in performance across measured entities.

In other words, what do the results mean in terms of statistical and meaningful differences?

[Response Begins]
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The wide gap in performance rates, along with broadinterquartile ranges, across various stratified populations
demonstrates that this measureis necessaryto improve the quality gap.

[Response Ends]

Note: Appliesto the overall composite measure.

2b.08. Provide the overall frequency of missing data, the distribution of missing data across providers, and the results
from testing related to missing data.

Forexample, provide results of sensitivity analysis of the effect of various rules for missing data/non -response. If no
empirical sensitivity analysis was conducted, identify the approaches for handling missing data that were considered and
benefits and drawbacks of each).

[Response Begins]

There were no missing data for this measure. Any hospitals with missing data were excluded from the measure as they
would not have passed the NCDR data quality review.

[Response Ends]

2b.09. Describe the method of testing conductedto identify the extent and distribution of missing data (or non-
response) and demonstrate that performance results are not biased due to systematic missing data (or differences
between responders and non-responders). Include howthe specified handling of missing data minimizes bias.

Describe the steps—do notjust name a method; what statistical analysis was used.

[Response Begins]

There were no missing data for this measure. Any hospitals with missing data were excluded from the measure as they
would not have passed the NCDR data quality review.

[Response Ends]

2b.10.Provide your interpretation of the results, in terms of demonstrating that performance results are notbiased
due to systematic missing data (or differences betweenresponders and non-responders), and how the specified
handling of missing data minimizes bias.

In other words, what do the results mean in terms of supporting the selected approach for missing dataandwhat are the
norms forthe test conducted; if no empirical analysis was conducted, justify the selected approach for missing data.

[Response Begins]
N/A

[Response Ends]

Note: Appliesto all component measures, unless alreadyendorsedor are being submitted for individual endorsement.

Note: Thisitemis directedto measures thatare risk-adjusted (with or without social risk factors) OR to measures with
more than one set of specifications/instructions (e.g., one set of specifications for how to identifyand compute the
measure from medicalrecord abstraction and a different set of specifications for claimsor eCQMs). It does not apply to
measures that use morethan one source of datain one set of specifications/instructions(e.g., claims data to identify the
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denominatorand medical recordabstraction for the numerator). Comparability is not required when comparing
performance scores with and without socialrisk factors in the risk adjustment model. However, if comparability is not
demonstrated for measures with more than one set of specifications/instructions, the different specifications (e.g., for
medical records vs. claims) should be submitted as separate measures.

2b.11.Indicate whetherthereis morethan one set of specifications for this measure.
[Response Begins]
No, there is only one set of specifications for this measure

[Response Ends]

2b.12.Describethe method of testing conductedto compare performance scores for the same entities across the
different data sources/specifications.

Describe the steps—do notjust name a method. Indicate what statistical analysiswas used.

[Response Begins]
N/A

[Response Ends]

2b.13. Provide the statistical results from testing comparability of performance scores forthe same entities when using
different data sources/specifications.

Examples may include correlation, and/or rank order.

[Response Begins]
N/A

[Response Ends]

2b.14.Provideyour interpretation of the results in terms of the differences in performance measure scores for the
same entities across the different data sources/specifications.

In other words, what do the results mean and what are the norms for the test conducted.

[Response Begins]
N/A

[Response Ends]

Appliesto the composite performance measure, as well all component measures unless theyare already endorsed or are
being submitted for individual endorsement.

2b.15.Indicate whetherthe measure uses exclusions.
[Response Begins]
Yes, the measure uses exclusions.

[Response Ends]
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2b.16.Describe the method of testing exclusions and what was tested.

Describe the steps—do notjust name a method; what was tested, e.g., whether exclusions affect overall performance
scores; whatstatistical analysis was used?

[Response Begins]

The exclusions for this measure were minimal and comprised: patients <18 years of age, hospital submissions that did not
pass the NCDR quality check, and patients who wereineligible for defect free care measure (e.g., contraindications,
clinical studies, did not submit data).

[Response Ends]

2b.17.Provide the statistical results from testing exclusions.

Include overall number and percentage of individuals excluded, frequency distribution of exclusions across measured
entities, and impact on performance measure scores.

[Response Begins]

The table (5) below provides information about how the final sample was derived. “Not eligible for the composite
measure” means those patients who are noteligible for any of the specific components/metrics of the composite.
Ineligible reasonsinclude contraindications or those individuals enrolledin clinical trial studies.

Table 5. Study Cohort Assembly

Exclusions Number of Number of Numberof | Number of
Hospitalstays | Hospital facilities (%) | facilities (#)
(#) stays (%)

Initial Sample 225884 12.18 760 59.42

Age<18 0 0.00 0 0.00

Remaining 225884 100.00 760 100.00

Hospital submission not pass the data quality 0 0.00 0 0.00

check

Remaining 225884 100.00 760 100.00

Not eligible for the DFC measure 95605 42.32 65 8.55

Study Sample 130279 57.68 695 91.45

[Response Ends]

2b.18. Provide your interpretation of the results, in terms of demonstrating that exclusions are neededto prevent
unfair distortion of performanceresults.

In other words, the value outweighsthe burden of increased data collectionand analysis. Note: If patient preferenceis an
exclusion, the measure must be specified so that the effect on the performance score is transparent, e.g., scores with and
withoutexclusion.
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[Response Begins]

There are no discretionary exclusions, and these exclusions only pertain to variables that are necessary to derive a precise
measure of quality. It would not be advisable to include information from hospitals that did not meet quality thresholds
orinclude patients who are not eligible forindividualcomponents of the composite measure.

[Response Ends]

Note: Appliesto all outcome or resource use component measures, unless alreadyendorsed or are being submitted for
individual endorsement.

2b.19. Check all methods of controlling for differences in case mix that was used.
[Response Begins]
No risk adjustment or stratification

[Response Ends]

2b.20. If using statistical risk models, provide detailed risk model specifications, including the risk model method, risk
factors, risk factor data sources, coefficients, equations, codes with descriptors, and definitions.

[Response Begins]
N/A

[Response Ends]

2b.21.1f an outcome or resource use measure is not risk-adjusted or stratified, provide rationale and analyses to
demonstratethat controlling for differences in patient characteristics (i.e., case mix) is not needed to achieve fair
comparisons across measured entities.

[Response Begins]

All of the components of this composite measure focus on the achievement of processes of care. We did notidentify any
clinical or patient factors for whichrisk adjustment of this composite would be required; rather, each componentincludes
denominatorexceptions (e.g., contraindications) whenapplicable.

[Response Ends]

2b.22. Describe the conceptual and statistical methods and criteria used to test and select patient-level risk factors
(e.g., clinical factors, social risk factors) used in the statistical risk model or for stratification by risk.

Please be sure to address the following: potential factors identified in the literature and/or expert panel; regression
analysis; statisticalsignificance of p<0.10 or other statistical tests; correlation of x or higher. Patient factors shouldb e
presentatthe start of care, if applicable. Also discuss any “ordering” of risk factor inclusion; note whether social risk
factors are added afterall clinical factors. Discuss any considerations regarding data sources (e.g., availability, specificity).

[Response Begins]
N/A

[Response Ends]

2b.23.Selectall applicable resources and methods used to develop the conceptual model of how social risk impacts
this outcome.
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[Response Begins]
Other (specify)

[Other (specify) Please Explain]
N/A

[Response Ends]

2b.24. Detail the statistical results of the analyses used to test and select risk factors for inclusion in or exclusion from
the risk model/stratification.

[Response Begins]
N/A

[Response Ends]

2b.25. Describe the analyses and interpretationresulting in the decision to select or not select social risk factors.

Examples may include prevalence of the factor across measured entities, availability of the data source, empirical
association with the outcome, contribution of unique variation in the outcome, or assessment of between -unit effects and
within-unit effects. Also describe the impact of adjusting for risk (or making no adjustment) on providers at highorlow
extremes of risk.

[Response Begins]
N/A

[Response Ends]

2h.26. Describe the method of testing/analysis used to develop and validate the adequacy of the statistical model or
stratification approach (describe the steps—do not just name amethod; what statistical analysis was used). Provide
the statistical results fromtesting the approach to control for differences in patient characteristics (i.e., case mix)
below. If stratified ONLY, enter “N/A” for questions about the statistical risk model discrimination and calibration
statistics.

Validation testing should be conducted in a dataset thatis separate from the one used to develop the model.

[Response Begins]
N/A

[Response Ends]

2b.27.Providerisk model discriminationstatistics.

Forexample, provide c-statistics or R-squared values.

[Response Begins]
N/A

[Response Ends]

2b.28. Provide the statistical risk model calibrationstatistics (e.g., Hosmer-Lemeshow statistic).

[Response Begins]
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N/A - thisis nota risk model

[Response Ends]

2b.29.Providetherisk decile plots or calibration curves used in calibrating the statistical risk model.

The preferred file formatis.png, but mostimage formats are acceptable.

[Response Begins]
N/A - thisis nota risk model

[Response Ends]

2b.30.Provide theresults of therisk stratification analysis.
[Response Begins]
N/A - thisis nota risk model

[Response Ends]

2b.31.Provide your interpretation of the results, in terms of demonstrating adequacy of controlling for differencesin
patient characteristics (i.e., case mix).

In other words, whatdo the results mean and what are the norms for the test conducted ?

[Response Begins]
N/A

[Response Ends]

2b.32. Describe any additional testing conductedto justify the risk adjustment approach usedin specifying the
measure.

Not required but would provide additional support of adequacy of the risk model, e.g., testing of risk model in another
data set; sensitivity analysis for missing data; other methods that were assessed.

[Response Begins]
N/A - thisis nota risk model

[Response Ends]

Note: If empirical analyses do not provide adequate results—orare not conducted—justificationmust be providedand
acceptedin order to meetthe must-pass criterion of Scientific Acce ptability of Measure Properties. Each of the following
questions has instructions on what to provide if no empirical analysis was conducted.

2c. Composite — Empirical Analysis

2c.01. Provide empirical analysis demonstrating that the component measures fit the quality construct, add value to
the overall composite, and achieve the object of parsimony to the extent possible.

[Response Begins]
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We believe the face/content validity of this measure has been achieved by virtue of the noted expertise of those
individuals who developedthis measure. The individual components of the composite have already shownto impact
clinical outcomes.

The empirical validity analysis demonstrated that the individual component measures fit the overall quality construct by
assessing the correlation of the defect free care measure with its components, including: Aspirin at Arrival, Aspirin
prescribed at Discharge, Beta-Blocker Prescribed at Discharge, High Intensity Statin at Discharge, P2Y12 Inhibitor at
Discharge, Evaluation of LV Systolic Function, ACEl or ARB for LVSD at Discharge, Reperfusion Therapy, Cardiac
Rehabilitation Patient Referral From an Inpatient Setting, Door-to-needle Time, First Medical Contact-Device Time, Early
troponin measurement after NSTEMI, Immediate Angiography After Cardiad Arrest, Door-in Door-out Time, Time to
Primary PCl transferred patients.

[Response Ends]

2¢.02. Describe the method used to support the composite construction.

Describe the steps—do notjust name a method; indicate what statistical analysis was used; if no empirical analysis,
provide a justification.

[Response Begins]

We computed hospital-level measures for the fifteen measure components individually and thencorrelated the results
with the hospital-level composite results using Pearson correlation.

[Response Ends]

2¢.03. Provide the statistical results obtained from the analysis of the components.

Examples include correlations, contribution of each component to the composite score, etc.; if no empirical analysis,
identify the components that were considered andthe pros and consof each.

[Response Begins]

The Pearson correlation coefficients between the defect free care measure and its components are availablein Tables 12
and 13.

Table 12. Distribution of Overall Defect Free Care and its Components at the Hospital-Level (N=695)

Description Defect Free Aspirin at Immediate Door-to-needle
Care arrival angiography time
% % after cardiac %
arrest
%
Mean 0.5708 0.9685 0.8745 0.3940
Std Deviation 0.2118 0.0645 0.2252 0.4441
100% Max 1.0000 1.0000 1.0000 1.0000
99% 0.9481 1.0000 1.0000 1.0000
95% 0.8655 1.0000 1.0000 1.0000
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Description Defect Free Aspirin at Immediate Door-to-needle
Care arrival angiography time
9% % after cardiac %
arrest
%
90% 0.8273 1.0000 1.0000 1.0000
75%Q3 0.7356 1.0000 1.0000 1.0000
50% Median 0.6019 0.9875 1.0000 0.0385
25%Q1 0.4256 0.9646 0.8000 0.0000
10% 0.2654 0.9259 0.5714 0.0000
5% 0.1732 0.8750 0.5000 0.0000
1% 0.0417 0.6957 0.0000 0.0000
0% Min 0.0000 0.2963 0.0000 0.0000
Description Early Troponin First medical Door-in-door- Time to primary
Measurement contact-device | outtime PClamong
After STEMI time % transferred
9% % patients
%
Mean 0.9073 0.8325 0.0367 0.6101
Std Deviation 0.1835 0.1307 0.1324 0.3327
100% Max 1.0000 1.0000 0.7561 1.0000
99% 1.0000 1.0000 0.6667 1.0000
95% 1.0000 1.0000 0.3333 1.0000
90% 1.0000 1.0000 0.0000 1.0000
75%Q3 1.0000 0.9200 0.0000 0.9000
50% Median 0.9841 0.8519 0.0000 0.6667
25%Q1 0.9316 0.7660 0.0000 0.3889
10% 0.6349 0.6667 0.0000 0.0000
5% 0.4778 0.6061 0.0000 0.0000
1% 0.0400 0.3750 0.0000 0.0000
0% Min 0.0000 0.0000 0.0000 0.0000
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Description Reperfusion Evaluation of LV | ACE-l or ARBfor | Aspirinat
therapy systolic LVSD at discharge
9% function discharge %
% %
Mean 0.9554 0.9606 0.8006 0.9756
Std Deviation 0.0769 0.0649 0.1747 0.0409
100% Max 1.0000 1.0000 1.0000 1.0000
99% 1.0000 1.0000 1.0000 1.0000
95% 1.0000 1.0000 1.0000 1.0000
90% 1.0000 1.0000 1.0000 1.0000
75% Q3 1.0000 0.9923 0.9412 1.0000
50% Median 0.9780 0.9735 0.8182 0.9899
25%Q1 0.9342 0.9507 0.7105 0.9700
10% 0.8872 0.9190 0.6000 0.9352
5% 0.8485 0.8816 0.5000 0.8889
1% 0.7200 0.7500 0.2000 0.7931
0% Min 0.0000 0.0000 0.0000 0.6667
Description BetaBlocker at | High Intensity P2Y12 Inhibitor | Cardiac Rehab
Discharge Statin at at Discharge Referral From
% Discharge % An Inpatient
% Setting %
Mean 0.9492 0.8605 0.8778 0.7883
Std Deviation 0.0685 0.1412 0.1160 0.2515
100% Max 1.0000 1.0000 1.0000 1.0000
99% 1.0000 1.0000 1.0000 1.0000
95% 1.0000 1.0000 1.0000 1.0000
90% 1.0000 0.9854 1.0000 0.9940
75%Q3 0.9937 0.9522 0.9609 0.9639
50% Median 0.9735 0.9020 0.9013 0.8868
25%Q1 0.9329 0.8182 0.8267 0.7131
10% 0.8687 0.6944 0.7407 0.3936
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Description BetaBlocker at | High Intensity P2Y12 Inhibitor | Cardiac Rehab
Discharge Statin at at Discharge Referral From
% Discharge % An Inpatient
% Setting %
5% 0.8125 0.6011 0.6915 0.1644
1% 0.6538 0.3276 0.4865 0.0000
0% Min 0.5000 0.0000 0.0000 0.0000

Table 13. Pearson Correlation Coefficient between Defect Free Care and its Component

Component Correlation
Coefficient (r)
Aspirin atarrival 0.3578
Immediate angiography aftercardiacarrest 0.1167
Door-to-needletime -0.06 (p=0.63)
Early troponin measurement after STEMI 0.3012
First medical contact-device time 0.3310
Door-in-door-out time 0.10(p=0.28)
Time to primary PClamong transferred patients 0.2714
Reperfusiontherapy 0.2667
Evaluation of LV systolic function 0.3592
ACE-lor ARB for LVSD atdischarge 0.4391
Aspirin atdischarge 0.4873
Betablocker atdischarge 0.5609
High-intensity statin at discharge 0.6134
P2Y12 inhibitor atdischarge 0.5442
Cardiacrehabreferral froman inpatient setting 0.7279

[Response Ends]

2c.04. Provide your interpretation of theresults, in terms of demonstrating thatthe componentsincluded in the
composite are consistent withthe described quality construct and add value to the overall composite.

In other words, whatdo the results mean in terms of supporting inclusion of the components; if no empirical analysis,
provide rationale for the components that were selected.

[Response Begins]
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The results of the empirical validity testing demonstrate a correlation between all components of the measureand the
overall performance of defect free care. Most elements have a moderate correlation to the overall composite measure,
with some having avery strong (e.g., cardiac rehabilitationreferral) and weaker (e.g., door-to-needle time) correlations.
While thereis variationacross all components, we feel all components areimportant aspects in delivering defect free
care.The inclusion of all variables is also explained through achieving face validity.

Allcomponents have been identified as critical for patient’s improved outcome, thus remain in the Defect Free Care
measure. As mentioned earlier, in alignment with the 2017 STEMI Performance measures publication, the three
measures fromthe earlier Defect Free Care composite were removed or modified (Statin Prescribed at Discharge; Time to
Primary PCl; and Adult Smoking Cessation Advice Counseling). There were “topped -out” measures.

Adult Smoking Cessation Advice Counseling: This measureis being retired because perfect scores are consistently
achievedand the measure appearsto havereacheda ceiling effect. Therefore, given absence of room for further
improvement, the writing committee opted to omit this measure from the inpatient performance measure set for AMI
(realizing also that a separate outpatient CADmeasure set will likely address smoking cessation advice/counseling).

Methodologychanges were made to Statin Prescribed at Discharge and Time to Primary PCl, prompting a new metric
naming convention. The changes were made to reflect the new evidence and updated guide line recommendations, to
strengthen the measure construct, or to expand the measures to include new proven pharmacotherapies.

Statin Prescribed at Discharge: This measure was removed from the composite and revised to reflect the 2013 ACC/AHA
Guideline on the Treatment of Blood Cholesterolto Reduce Atherosclerotic Cardiovascular Risk in Adults, which
recommended statin use forall patients with established atherosclerotic cardiovascular disease, including patients with
AMI. Thus, the new measure replacing itis: High Intensity Statin at Discharge.

Time to Primary PCl: The measure has been modified from the original application, where it had measured from “door to
balloon” time. The methodology has been updated to now start the timing from the moment of first medical contact.
Thus a new measure was added to the composite, “first medical contact to device time”.

[Response Ends]

2¢.05. Provide an empirical analysis demonstrating that the aggregations and weighting rules are consistent with the
quality construct and achieve the objective of simplicity to the extent possible.

[Response Begins]

Thisis an all-or-none composite, thus no empiricalanalyses pertinent to aggregations or weighting were conducted. The
components mentioned throughout the application are part of the composite measure indicator definition, not the
composite of different measures.

While only some of the components in the composite may not have had a moderate to strong correlationto the overall
composite, all are basedon Class IA or Brecommendations and represent optimal clinicalcare for patients admitted for
STEMI or NSTEMI treatment.

[Response Ends]

2¢.06. Describe the method used for composite aggregation.

Describe the steps—do not just name a method; what statistical analysis was used; if no empirical analysis, provide
justification.

[Response Begins]

Thisis an all-or-none composite, thus no empiricalanalyses pertinent to aggregations or weighting were conducted. The
components mentioned throughout the application are part of the composite measure indicator definition, not the
composite of different measures. As a result, it would not be appropriate to apply different weighting where compliance
with one componentinfluences a facility’s performance score more than the other.
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[Response Ends]

2c.07. Provide the statistical results obtained from the analysis of the aggregation and weighting rules.

If no empirical analysis was conducted, identify the aggregation and weighting rules that were considered andthe pros
and cons of each.

[Response Begins]
N/A

[Response Ends]

2¢.08. Provide yourinterpretation of theresults, in terms of demonstrating the aggregationand weighting rules are
consistent with the described quality construct.

In other words, what do the results mean in terms of supporting the selected rules for agg regation and weighting; if no
empirical analysis, provide rationale for the selected rules for aggregation and weighting.

[Response Begins]
N/A

[Response Ends]

Criterion 3. Feasibility

3.01. Check all methods belowthat are used to generate the data elements needed to compute the measure score.
[Response Begins]

Coded by someone otherthan personobtaining original information (e.g., DRG, ICD-10 codes on claims)

Abstractedfromarecord by someone other than person obtaining originalinformation (e.g., chartabstractionfor quality
measure or registry)

[Response Ends]

3.02. Detail to what extent the specified data elements are available electronically in definedfields.

In other words, indicate whether data elements that are needed to compute the performance measure score are in
defined, computer-readable fields.

[Response Begins]

ALL dataelements arein definedfieldsin electronicclinicaldata (e.g., clinical registry, nursinghome MDS, home health
OASIS)

[Response Ends]

3.03. If ALL the data elements needed to compute the performance measure score are not from electronicsources,
specify a credible, near-term pathto electronic capture, OR provide a rationale for using data elements not from
electronicsources.

[Response Begins]

N/A.All data elements are from an electrotonic source (registry).
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[Response Ends]

3.04. Describe any efforts todevelop an eCQM.
[Response Begins]
No efforts to developan eCQM are underway at the time of submission (Fall 2022).

[Response Ends]

3.06. Describe difficulties (as a result of testing and/or operational use of the measure) regarding data collection,
availability of data, missing data, timing and frequency of data collection, sampling, patient confidentiality, time and
cost of data collection, other feasibility/implementationissues.

[Response Begins]

There were no difficulties that were noted with regard to data collection, availability of data, missing data, and the
frequencyof data collection, same patient confidentiality, time and cost of data collection, for other
feasibility/implementationissues. However, the NCDR has a robust data collection process as outlined below.

Participating hospitals report patient demographics, medical history, risk factors, hospital presentation, initial cardiac
status, procedural details, medications, laboratoryvalues andin-hospital outcomes. The majority of the 19 required data
elements are routinelygeneratedand acquiredduring the delivery of standard cardiaccare to this patient population.
Electronicextraction of data recorded as part of the procedure expedites data collection. This strategy offers point of care
collectionand minimizes time and cost. Institutions canmanually report using a free web-basedtool or automate the
reporting by using certified software developed by third-party vendors. The data elements requiredfor this measureare
readily available within the patient’s medical recordor can be attained without undue burden within the hospital. Most
data elements existin a structured format within patient’s electronic health record.

The NCDR Data Quality Program consists of 3 main components: data completeness, consistency, and accuracy.
Completeness focuses on the proportion of missing data within fields, whereas consistency determines the extent to
which logically relatedfields contain values consistent with otherfields. Accuracy characterizes the agreement between
registry data and the contents of original charts from the hospitals submitting data.

The Data Quality Report (DQR) consists of registry-specific algorithms that require predeterminedlevels of completeness
and consistency for submitted data fields. Before entering the Enterprise Data Warehouse (EDW), all submissions are
scored for file integrity and data completeness, receiving 1 of 3 scores that are transmitted backto facilities using a color
coding scheme. A “redlight” means thata submission has failed because of file integrity problemssuch as excessive
missing data and internally inconsistent data. Such data are not processed or loaded into the EDW. A “yellow light” status
means thata submission has passed the integrity checks but failedin completeness according to predetermined
thresholds. Such data are processedand loaded into the EDW butare notincludedin any registry aggregate
computations until corrected. Facilities are notified about data submission problemsand provided an opportunityto
resubmit data. Finally, a “green light” means that a submission has passedall integrityand quality checks. Such
submissions are loaded to the EDW. After passing the DQR, data are loadedinto acommon EDW that houses datafrom
all registries and included for all registry aggregate computations. In a secondary transaction process, data are loaded
into registry specific, dimensionally modeled data marts.

There is no sampling of patient data allowed withinthe contractual terms of participationin the CPMI Registry in NCDR.
The registry is designedto include 100 percent of consecutive adult patients who have an acute Ml at participating
institutions. Section 2.b of the NCDR Master Agreement with participantsincludes ‘Participant Responsibilities’: “b. Use of
ACCF Data Setand ACCF-Approved Software. Participant will submita datarecordon each patient who receives medical
care and whois eligible for inclusion in the Registries in which Participantis participating under this Agreement.” Adult
patients, ages 18 years and older, who have an acute M.

Patients are selected for inclusion by reviewing existing medical recordsand no direct interaction with the patient will be
required outside of the normal course of care. There will be no discrimination or bias with respectto inclusionon the
basis of sex, race, or religion.
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Patient confidentialityis preserved as the data are in aggregate form. The CPMI Registry dataset, comprised of
approximately 157, data elements was created by a panel of experts usingavailable ACC-AHA guidelines and performance
measures, data elements and definitions, and other evidentiarysources. Private health information (PHI), suchas social
security number, is collected. The intent for collection of PHI s to allow for registryinteroperability and the potential for
future generation of patient-level drill downs in Quality and OutcomesReports. Registry sites canopt out of transmitting
directidentifiersto the NCDR, however, so inclusion of directidentifiers in the registry is at the discretion of the registry
participants themselves. Whenusing the NCDR web-based data collection tool, directidentifiers are enteredbuta
partition between the data collection process and the data warehouse maintains the directidentifiers separate from the
analysis datasets. The minimum level of PHI transmitted to the ACCFwhen a participant opts out of submitting direct
identifiersmeets the definition of a Limited Dataset as such termis defined by the Health Insurance Portability and
Accountability Act of 1996.

Data collection within the NCDR conforms to laws regarding protected healthinformation. Patient confidentiality is of
utmost concernwith all metrics. The proposed measure does notinclude a patient survey. Physicianand/or institutional
confidentiality is maintained by de-identified dashboard reports. Thereis no added proceduralrisk to patients through
involvementin the CPMI Registry. No testing, time, risk, or proceduresbeyondthose requiredfor routine care will be
imposed. The primary risk associated with this measureis the potential for a breach of patient confidentiality. The ACCF
has established a robust plan forensuring appropriate and commercially reasonable physical, technical, and
administrative safeguards are in place to mitigate suchrisks.

Data are maintained on secure servers with appropriate safeguards in place. The project team periodically reviews all
activities involving protected health information to ensure that such safeguards including standard operating procedures
are beingfollowed.

The procedure for notifying the ACCF of any breach of confidentiality and immediate mitigation standards that need to be
followed is communicated to participants. ACCF limits access to Protected Health Information, and to equipment,
systems, and networks that contain, transmit, processor store Protected Health Information, to employees who needto
accessthe PHIfor purposes of performing ACCF’s obligations to participants who are in a contractual relationship with
the ACCF. All PHl are storedin asecure facility or secure area within ACCF’s facilities which has separate physical controls
to limitaccess, such aslocks or physical tokens.

The secured areas are monitored 24 hours per day, 7 days per week, either by employees or agents of ACCF by video
surveillance, or by intrusion detectionsystems.

Each participant who has access to the NCDR website must have a unique identifier. The password protected webpages
have implemented inactivitytime-outs. Encryption of wireless network data transmission and authentication of wireless
devices containing NCDR Participant’s information ACCF's network is required. Protected Health Information may only be
transmitted off of ACCF’s premises to approved parties, whichshall mean: A subcontractor who has agreed to be bound
by the terms of the Business Associate Agreement betweenthe ACCFand the NCDR Participant.

[Response Ends]

Consider implications for bothindividuals providing data (patients, service recipients, respondents) andthose whose
performanceis beingmeasured.

3.07. Detail any fees, licensing, or other requirements to use any aspect of the measure as specified (e.g., value/code
set, risk model, programmingcode, algorithm),

Attach the fee schedule here, if applicable.
[Response Begins]

This measure was developedand designed to be usedacross other organizations and by other measure implementers.
The fee and licensing information include below is specificto NCDR program requirements:
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The ACCF’s program the National Cardiovascular Data Registry (NCDR) provides evidence based solutions for cardiologists
and other medical professionalscommittedto excellence in cardiovascular care. NCDR hospital participants receive
confidential benchmarkreports thatinclude access to measure macro specifications and micro specifications, the eligible
patient population, exclusions, and model variables (whenapplicable). In additionto hospital sites, NCDR Analytic and
Reporting Services provides consenting hospitals’ aggregated datareports to interested federal and state regulatory
agencies, multi-system provider groups, third-party payers, and other organizations that have an identified quality
improvement initiative that supports NCDR-participating facilities. Lastly, the ACCF also allows for licensing of the
measure specifications outside of the Registry. For calendar year 2021, the annual pricingfor hospitals, NCDR Analytic
and Reporting Services, and licensing of measure specifications ranges from $2,900-$50,000.

Measures that are aggregated by ACCF and submitted to NQF are intended for public reporting and thereforethereis no
charge for astandard export package. However, on a case by case basis, requests for modifications to the standard export
package will be available for a separate charge.

There is no added procedural risk to patients through their hospital’s involvement in the CPMI Registry. No testing, time,
risk, or procedures beyondthose required for routine care will be imposed.

[Response Ends]

Criterion 4: Use and Usability

4a. Use

4a.01. Check all current uses. For each current use checked, please provide:
o Name of program and sponsor

URL

Purpose

Geographicareaand numberand percentage of accountable entities and patients included

O O O O

Level of measurement and setting
[Response Begins]
Public Reporting

[Public Reporting Please Explain]

ACC’s National Cardiovascular Data Registry (NCDR) Voluntary Hospital Public Reporting Program: Hospitals may opt to
publicly

reporttheirmeasureresults based on data fromthe National Cardiovascular Data Registry (NCDR). Hospitals that choose
to

participate have theirresults displayedon ACC’s CardioSmart.

ACC Patient Navigator: The ACC has launcheda national scale program, the Patient Navigator Program: Focus Ml, to
improve the care and outcomes of

myocardial infarction patients and further reduce avoidable readmissions beyond 30 days. The ACC CPMlregistry is a part
of this

program.
NCDR Public Reporting

https://cvquality.acc.org/ncdr-home facc-public-reporting

NCDR Chest Pain Ml

https://cvquality.acc.org/NCDR-Home/registries/hospital-registries/che st-pain-mi-registry
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https://cvquality.acc.org/ncdr-home/acc-public-reporting
https://cvquality.acc.org/NCDR-Home/registries/hospital-registries/chest-pain-mi-registry

ACC Patient Navigator

https://cvquality.acc.org/initiatives/patient-navigator

Professional Certification or Recognition Program
[Professional Certification or Recognition Program Please Explain]

The Chest Pain — MI Registry™ Performance Achievement Award program recognizes hospitals participating in the
registry who have demonstrated sustained, top level performance in quality of care and adherence to guid eline
recommendations. Through full participationin the registry, hospitals engage in a robust quality improvement process,
using data to drive improvements and positivelyimpact patient outcomes for heart attack patients. The Performance
Achievement Award Program uses the NQF endorsed Defect Free Care to consider the performance of hospitalsin the
Chest Pain— MIRegistry. All NCDR participatinghospitals cansee their hospital profile on Find Your Heart a Home.
Patients and caregivers use this website to compare hospitals that are affiliated with the American College of Cardiology.
Hospitals thatreceive the Performance Achievement Awardwill see their leveldisplayed on this site undertheir hospital
profile.

Professional Certification or Recognition Program

https://cvquality.acc.org/ncdr-home /registries/hospital-registries/chest-pain-mi-registry/action-registry-performance-

achievement-awards

Quality Improvement with Benchmarking (external benchmarkingto multiple organizations)
[Quality Improvement with Benchmarking (external benchmarking to multiple organizations) Please Explain]

NCDR ChestPain-MI Registry: The CPMI Registry captures patients who are diagnosed with STEMIand NSTEMI at
participating hospitals. It provides a streamlined, consolidated method of collecting, monitoring and reporting clinically
relevant cardiovascular data within aframework that ensures both hospital and patient confidentiality. This enables
participants to betterfocuson ACC/AHA guideline-recommended care and to develop new ways for the registry to
advance improvements in care and examine newer clinical questions. There are over 850

participating sites.
This measure isin use as part of the Bundle Payments for Care Improvement program. The Centers for Medicare &

Medicaid Services (CMS) Bundled Payments for Care Improvement (BPCI) Advanced programis a voluntary model that
incentivizes participants to improve quality of care and care coordination and to reduce the cost of carein up to 34

outpatientand inpatient clinical episodes, which arelisted on the CMSInnovation Center website. BPClI Advanced
qualifies as an advancedalternative payment (APM) model underthe CMS Quality Payment Program. Clinicians who
participate in this model and meet relevant payment or patient thresholds canalso qualify forthe Advanced APMbonus
and be exemptfromthe Merit-Based Incentive Payment System (MIPS). Model Year 4 (beginning Jan. 1,2021) provides
participants with an opportunity to re port quality performance on a combination of up to five claims-basedand registry-
based measures, including several ACC quality measures, for each clinical episode.

[Response Ends]

4a.02. Check all planned uses.
[Response Begins]
Public reporting

[Response Ends]

4a.03. If not currently publicly reported OR usedin at least one other accountability application (e.g., payment
program, certification, licensing), explain why the measureis not in use.
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https://cvquality.acc.org/initiatives/patient-navigator
https://cvquality.acc.org/ncdr-home/registries/hospital-registries/chest-pain-mi-registry/action-registry-performance-achievement-awards
https://cvquality.acc.org/ncdr-home/registries/hospital-registries/chest-pain-mi-registry/action-registry-performance-achievement-awards
https://innovation.cms.gov/innovation-models/bpci-advanced

Forexample, do policies or actions of the developer/steward or accountable entities restrict access to performance results
or blockimplementation?

[Response Begins]
N/A

[Response Ends]

4a.04. If not currently publicly reported OR usedin at least one other accountability application, provide a credible
plan for implementationwithin the expected timeframes: used in any accountability application within 3 years, and
publicly reported within 6 years of initial endorsement.

A credible plan includes the specific program, purpose, intended audience, and timeline forimplementing the measure
within the specified timeframes. A plan for accountability applications addresses mechanisms for data aggregation and
reporting.

[Response Begins]
N/A

[Response Ends]

4a.05. Describe how performance results, data, and assistance with interpretationhave been providedto those being
measured or otherusers during development or implementation.

Detail how many and which typesof measured entities and/or others were included. If only a sample of measured entities
were included, describe the full population and how the sample was selected.

[Response Begins]

Performanceresults are distributed to all CPMI registry participants as part of quarterly benchmark reports, which
provide a detailed analysisof an institution’s individual performance in comparison to the entireregistry population from
participating hospitals across the nation. Reports include an executive summary dashboard, at-a-glance assessments, and
patientlevel drill-downs. Registry participants also have access to an outcome report companion guide which provides
common definitions and detailed metric specifications to assist with interpretation of performance rates.

[Response Ends]

43.06. Describe the process for providing measure results, including when/how often results were provided, what data
were provided, what educational/explanatory efforts were made, etc.

[Response Begins]
Results are provided as part of quarterly performance report whichincludes a rolling 4 quarters of data.

Participating hospitals in the CPMI registryreport on the following: STEMI and NSTEMI patient demographics; provider
and facility characteristics; adverse event rates; AMI performance measures and select quality measures and outcomes;
medication dosing errors and riskadjusted metrics; transfer facility therapies and re perfusion strategies; compliance with
ACC/AHA clinical guideline recommendations.

The majority of the required data elements are routinely generated and acquired duringthe delivery of standard cardiac
care to this patient population. Electronic extraction of data recorded as part of the procedure expedites data collection.
This strategy offers point of care collection and minimizes time and cost. Institutions can manually report using afree
web-based tool or automate the reportingby using certified software developed by third-partyvendors. The data
elements required forthis measure are readilyavailable within the patient’s medical record or can be attained without
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undue burdenwithin the hospital. Most data elements existin a structured format within patient’s electronic health
record.

There are anumber of methods used to educate and provide general support to registry participants. This includesthe
following:

e Registry Site Manager Calls are available forall NCDR participants. RSM calls are provided as a source of
communicationbetween NCDR and participants to provide a live chat Q and A session on a continuous basis.

e New User Calls are available for NCDR participants, and areintended for assisting new userswith their questions.
e NCDRAnnual Conference
The NCDR Annual Conference is a well-attended and energetic two-day program at which participants from across the
country cometogetherto hear about new NCDR and registry-specific updates. During informative generalsessions,
attendees can learn about topicssuch as transcathetertherapies, the NCDR dashboard, riskmodels, data quality and
validation, and value-based purchasing. Attendees also receive registry updates and participate in advanced case studies
coveringsuch topics as Appropriate Use Criteria and outcomes reportinterpretation.

e Release notes(for outcomes reports)

e C(Clinical Support
The NCDR Product Support and Clinical Quality Consultant Teams are available to assist participating siteswith questions
Monday through Friday, 9:00a.m. - 5:00 p.m. ET.

[Response Ends]

43a.07. Summarize the feedback on measure performance and implementation fromthe measured entities and others.
Describe how feedback was obtained.
[Response Begins]

Feedbackis typically obtained through monthly registry site manager monthly calls, ad hoc phone calls tracked with
salesforce software, and during registry —specific break-out sessions at the NCDR’s annual meeting. Registry Steering
Committee members may also provide feedbackduring regularly scheduledcalls.

[Response Ends]

4a.08. Summarize the feedback obtained from those being measured.

[Response Begins]

ACC has Clinical Quality Associates available to all registry participants to answer questions, recordfeedbackand
troubleshoot data collection issues. Belowis a summary of the feedbackreceived for this measure.

1. Theindividual performance measure, Metric21 (Cardiac Rehabilitation Referral), was updated based on the
2018 ACC/AHAClinical Performance and Quality Measures for Cardiac Rehabilitation. The change requiresthe
transmission of the referral to the cardiac rehabilitation center. Prompting facilities to develop a quality
improvement initiative to improve theircompliance.

2. Ittakesgreatperseverance fromthe facilities to obtain the desired score with an ‘All or nothing’ measurement
methodology.

3. Metric 2 (DFC) providesinsightinto care providedinto eachindividual patient with the facility’s clear goal of
providing perfect care for the AMI patient population.

4, Metric 2 (DFC)isused inthe evaluationof the Performance Achievement Award program, providing evidence
and affirmation to their community of the facility’s stellar care.

Metric 2 (DFC) provides transparencyto the publicusing a four-starrating system (Public Reporting).
Facilities state the measureis easily interpreted.

Providing a clear path to process improvement and/or tangible evidence of perfect care provided.

00 N o U

Facilities have communicated that Metric 2 (DFC) was instrumental in documentation improvement process.
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9. Metric 2 (DFC) provides an ‘ataglance’ view of the fourteen individual measures and enables the facility to
identify quickly whichcare processrequire further evaluation.

[Response Ends]

4a.09. Summarize the feedback obtained from other users.
[Response Begins]
No other feedback obtained other thatlisted in 4a.08.

[Response Ends]

4a.10. Describe howthefeedback described has been considered when developing or revising the measure
specifications or implementation, including whether the measure was modified and why or why not.

[Response Begins]

Based on feedback from the participants regarding measures, we identify updates required for denominator exceptions
and exclusions.

[Response Ends]

4b. Usability

4b.01.You may referto data provided in Importance to Measure and Report: Gap in Care/Disparities, but do not
repeat here. Discuss any progress on improvement (trends in performance results, number and percentage of people
receiving high-quality healthcare; Geographicareaand number and percentage of accountable entities and patients
included). If no improvement was demonstrated, provide an explanation. If not in use for performanceimprovement
at the time of initial endorsement, provide a credible rationale that describes howthe performance results could be
used to furtherthe goal of high-quality, efficient healthcare for individuals or populations.

[Response Begins]

Performance rates for the composite measure have increased overtime, corresponding to a growing denominator (Table
5). These 2011-2017 rates indicate that outcomes are improving, as more patients with Ml are receiving defect free care
over time.

Table 5: Performance Rates for Overall Defect Care Measure From2011-2017

Year Denominator Numerator %

2011 93437 62427 66.8
2012 113192 77592 68.6
2013 128010 90329 70.6
2014 142617 100536 70.5
2015 145622 100705 69.2
2016 157013 109495 69.7
2017 156074 110544 70.8

[Response Ends]

115



4b.02. Explain any unexpectedfindings (positive or negative) during implementation of this measure, including
unintendedimpacts on patients.

[Response Begins]
There were no unintended consequencesto individuals or populations identified.

[Response Ends]

4b.03. Explain any unexpected benéefits realized from implementation of this measure.
[Response Begins]

Sites have reported being able to develop process improvement mechanisms and improve theirdocumentation practices
as a resultof implementingthis measure.

[Response Ends]

Criterion 5: Related and Competing Measures

5.01. Search and select all NQF-endorsed related measures (conceptually, either same measure focus or target
population).

(Can search and select measures.)
[Response Begins]

3613e:Appropriate Treatment for ST-Segment Elevation Myocardial Infarction (STEMI) Patients in the Emergency
Department (ED)

[Response Ends]

5.02. Search and select all NQF-endorsed competing measures (conceptually, the measures have both thesame
measure focus or target population).

(Can search and select measures.)
[Response Begins]

3613e:Appropriate Treatment for ST-Segment Elevation Myocardial Infarction (STEMI) Patients in the Emergency
Department (ED)

0132: Aspirin atarrival foracute myocardialinfarction (AMI)

0137: ACEl or ARB for left ventricular systolic dysfunction- Acute Myocardial Infarction (AMI) Patients
0142: Aspirin prescribed at discharge for AMI

0160: Beta-blocker prescribed at discharge for AMI

0163: PrimaryPCl received within 90 minutes of hospital arrival

0288: Fibrinolytic Therapy Received Within 30 Minutes of ED Arrival

0639: Statin Prescribed at Discharge

0642: Cardiac Rehabilitation Patient Referral From an Inpatient Setting

[Response Ends]

5.03. If there arerelated or competing measures to this measure, but they are not NQF-endorsed, please indicate the
measure titleand steward.

[Response Begins]
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Cannot save measures above.

These individual measures of the proposed composite measure have been previously endorsed:
0132 Aspirin on arrivalfor acute Ml

0137 ACEl or ARB for left ventricular systolic dysfunction AMI patients

0142 Aspirin prescribed at discharge for AMI

0160 Beta-blocker prescribed at discharge for AMI

0163 Primary PCl received within 90 min of hospital arrival

0288 Fibrinolytic therapy received within 30 minutes of ED arrival

0639 Statin prescribeda discharge

0642 Cardiacrehabilitation patient referral from an inpatient setting

Not previously endorsed measures thatare part of the proposed composite measure:
Evaluation of LVEF

ReperfusionTherapy

Adult smoking cessation/counseling at discharge

[Response Ends]

5.04. If this measure conceptually addresses EITHER the same measure focus OR the sametarget populationas NQF-
endorsed measure(s), indicate whetherthe measure specifications are harmonized to the extent possible.

[Response Begins]
Yes

[Response Ends]

5.05. If the measure specifications are not completely harmonized, identify the differences, rationale, and impact on
interpretability and data collection burden.

[Response Begins]
Specifications are harmonized to the extent possible.

[Response Ends]

5.06. Describe why this measure is superior to competing measures (e.g.,amore valid or efficient way to measure
quality). Alternatively, justify endorsing an additional measure.

Provide analyses when possible.

[Response Begins]

While the composite measure has no competing measure, there are competing measures at the individual level.
However, the composite measureis superior because itencompasses the entire spectrum of care for Ml patients.

[Response Ends]
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