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Objectives

Briefly review chest pain epidemiology

Evaluate value-based strategies for pre-
hospital and ED evaluation of chest pain

Compare the indications, appropriateness,
and value of diagnostic cardiac tests for chest
pain assessment

Highlight emerging technologies and practices
that can facilitate evidence-based, cost-
effective chest pain evaluation

Chest pain epidemiology

More than 8-10 million U.S. ED
visits per year

Second most common reason for
ED visit

Cardiac etiology accounts for less
than 1/3 of ED visits for chest pain

Most common causes of chest
pain in outpatients are actually
musculoskeletal (one third to one
half of patients) and
gastrointestinal (10-20%)




A symptom with many faces

B Pericarditis 4%

B Pleuritis 2%

B Pulmonary embolism 2%

B Lung cancer 1.5%

I Aortic aneurysm 1%
Aortic stenosis 1%

B Herpes zoster 1%
Source: D. L. Kasper, A. S. Fauci, 5. L. Hauser, D. L. Longo, J. L. Jameson, J. Loscalzo: Harrison's Principles of Internal Medicine, 19th Editicn

www.accessmedicine.com
Copyright @ McGraw-Hill Education. All rights reserved.

Fear vs. Fact

More than 50% of ED patients presenting with
chest pain receive comprehensive cardiac
evaluation (serial biomarkers, noninvasive
imaging, observation period, etc.)

Yet, less than 10% of patients presenting to the
ED with chest pain are ultimately diagnosed with
an acute coronary syndrome (ACS)

Only 1.5% of patients presenting to PCP with
chest pain will have unstable angina/acute Ml

However, 1.5-2% of patients with acute Ml are
unrecognized at ED evaluation




$10-13 billion per year spent for unnecessary chest
pain hospital admissions and evaluations

2012 ACCF/AHA Focused Update Incorporated Into
the ACCF/AHA 2007 Guidelines for the Management
of Patients With Unstable Angina/Non-ST-Elevation
Myocardial Infarction

A Report of the American College of Cardiology Foundation/American
Heart Association Task Force on Practice Guidelines
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History, history, history

e Obtaining a detailed history is critical for
differentiating cardiac vs. non-cardiac causes
of chest pain

e History alone can reduce referrals for testing
that is likely to be low vyield
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“ANY OTHER NAGGING PAINST™

History, history, history

Descriptions increasing likelihood of Descriptions decreasing likelihood of
cardiac pain cardiac pain

Exertional Non-exertional

Diffuse pressure/heaviness Sharp

Radiation to either arm/shoulder and Positional

neck

Associated nausea/vomiting Reproducible with palpation
Associated diaphoresis Well localized

Similar to previous Ml Associated with meals

Short duration (few seconds or less)

* Atypical symptoms (particularly in women, the elderly, and
diabetics) can include isolated jaw/neck/arm discomfort,
exertional dyspnea, palpitations, nausea/vomiting, and
generalized fatigue




Developing an accurate pretest probability

ACC/AHA definitions of
chest pain
Typical Angina
— Substernal chest pain or
discomfort

— Provoked by exertion or
emotional stress

— Relieved by rest or
sublingual nitroglycerin

Atypical Angina

— Lacks one of the
characteristics

Non-anginal chest pain
— Chest pain or discomfort

that only meets one of the

criteria

The probability of coronary disease
depending on the quality of chest pain

Table A. Diamond and Forrester Pre-Test Probability of
Coronary Artery Disease by Age, Sex, and Symptoms *

Age Typical /Definite  Atypical /Probable Nonanginal
(years) Sex Angina Pectoris Angina Pectoris Chest Pain
<39 Men Intermediate Intermediate Low
Women  Intermediate Very low Very low
40-49 Men High Intermediate Intermediate
Women  Intermediate Low Very low
50-59 Men High Intermediate Intermediate
Women  Intermediate Intermediate Low
>60 Men High Intermediate Intermediate
Women  High Intermediate Intermediate

High: >90% pretest probability. Intermediate: between 10% and 90% pre-test probability. Low:
between 5% and 10% pretest probability. Very low: <5% pre-test probability. *Medified from the
ACC/AHA 2002 Guideline Update for Exercise Testing (20a).
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Pre-test probability of CAD (CAD consortium)

Datermine pre-test probability of coronary antery disease in patients with chest pain

Age
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Results

Withoul coronary caloum score, unable o prowde %

/\—\/\r“/\ ECG r‘/\

e ECG should be performed for almost all patients with
new-onset chest pain

» Sensitivity for diagnosing cardiac ischemia is about
68%, while specificity about 97%*

* Normal ECG reduces likelihood of acute Ml as etiology
of active chest pain, but does not completely exclude
myocardial ischemia
— 2% frequency of Ml in patients with non-ischemic EKG and

no history of CAD (4% in patients with history of CAD)

* Serial ECGs generally recommended in acute
evaluation

*loannidis JP, Salem D, Chew PW, Lau J. Accuracy and clinical effect of out-of-hospital electrocardiography in the diagnosis of
acute cardiac ischemia: A meta-analysis. Ann Emer Med2001;37:461-470.




Troponin ﬁ.:ﬂi&"m
‘mumw

—

e Should be checked in all patients suspected of
myocardial ischemia

e Positive troponin suggests myocardial ischemia
(though can have multiple causes)

* Negative troponin does not completely rule out
acute coronary syndrome

e Current assays can identify most acute Mls within
3 hours of ED arrival

* Newer high sensitivity troponin increases
sensitivity but decreases specificity

Point of care troponin assay (POCT)

e Reduce delays that might be seen with transport and
processing in a central lab, or lack of availability

e Results from POCT assays have previously been
qualitative rather than quantitative

e Concerns regarding lower sensitivity, especially in early
hours after symptom onset

e Cost effectiveness has not been well demonstrated

— May decrease cost by reducing referrals to higher levels of
care

— May also lead to increased cost due to additional testing
that might not otherwise have been pursued and which
may not have any clinical benefit

e Studies evaluating changes in LOS and outcomes have
had mixed results




1Endune Publishing Corporation
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Research Article

Point-of-Care Troponin T Testing in the Management of
Patients with Chest Pain in the Swedish Primary Care

Staffan Nilsson,' Per O, Andersson,” Lars Ilarg;q:.uiu.’ Ewa Grodzinsky,! Magnus lanzon,™*
Magnus Kvick,” Eva Landberg,” Hikan Nilsson,” and Jan-Erik Karlsson®
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Condents sty availabis st Scencelhmect

International Journal of Cardiology

jourmal homepage: www.elsevier comilocatalijeard

Comparison of new point-of-care troponin assay with high sensitivity l!)'- —
troponin in diagnosing myocardial infarction
Sally Aldous **, A. Mark Richards "=, Peter M. George ©, Louise Cullen ', William A. Parsonage °, Dylan Flaws &,

Christopher M. Florkowski *, Richard W. Troughton ®%, Jack W, O5ullivan ’, Christopher M. Reid ",
Laura Bannister ®, Martin Than "

Table 4
Diagnostic accuracy of cardiac troponins for myocardial infarction 2 h after presentation.
E(95% CL) Sensitivity Specificity PPV NPV Accuracy
Old POC cTnl 70.0 94.7 79.8 914 8a.1
(65.4-739) (93.4-95.9) (74.6-843) (90.1-92.5) (87.0-90.9)
New POC cTnl 93.6 90.2 738 98.0 91.0
(89.9-96.2) (89.0-90.9) (70.9-759) (96.7-98.8) (89.2-92.1)
Hs-cTnl 95.0 92.5 789 954 93.0
(915-973) (91.4-93.1) (76.0-80.7) (973-99.1) (91.5-94.1)

PPV=positive predictive value, NPV=negative predictive value, POC=point of care, and (hs)=cTnl=(high sensitivity) cardiac troponin L

Risk scores

TIMI11B

TIMI Risk Score for UA/INSTEMI

= S-EH'D Risk
Death, MI, Urgent Revascularization by TRS 499 Factors
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GRACE risk score
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Chest pain in the emergency room:
value of the HEART score

Al S RE e |4 Kolider

The HEART Score for Chest Pain Paftients in the ED

Age

Risk Fochors |

Neth Heart J 2008;16:191-6.




Crit Pathw Cardiol 2011 September ; 10(3): 128-133. doi1:10.1097/HPC.0b013e3182315a85.

Can the HEART Score Safely Reduce Stress Testing and Cardiac
Imaging in Patients at Low Risk for Acute Coronary Syndrome?

Background—Patients with low risk chest pain have high utilization of stress testing and cardiac
imaging, but low rates of acute coronary syndrome (ACS). The objective of this study was to
determine if the HEART score could safely reduce objective cardiac testing in patients with low
nisk chest pain.

Methods—A cohort of chest pain patients was identified from an Emergency Department-based
observation unit registry. HEART scores were determined using registry data elements and
blinded chart review. HEART scores were dichotomized into low (0-3) or high risk (=3). The
outcome was MACE; a composite endpoint of all cause mortality, myocardial imfarction, or
coronary revascularization during the index visit or within 30 days. Sensitivity, specificity, and
potential reduction of cardiac testing were caleulated.

Results—Over 28 months, the registry included 1070 low risk chest pain patients. MACE
oceurred 1n 0.6% (5/904) of patients with low-nsk HEART scores compared to 4.2% (7/166) with

4 high-risk HEART scores, OR=7.92_(95%CI 2 48-2525). A HEART score >3 was 58%

Cire Cardivvase Q! Chatcomes, J005 March | BiZ) 195=203, doi 101G HCIRCOUTUUMES.
11401384

The HEART Pathway Randomized Trial:
Identifying Emergancy Departmant Patients With Acute Chest Pain for Early Discharge

HEART Pathway
| Patients with Acute chestpain |

HEART 5core

e e

I MNegative I I Positive I I MHegative I

Stress Testing or
Cardiac Imaging
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Effect of Using the HEART Score in Patients With Chest Pain in the

Emergency Department
A Stepped-Wedge, Cluster Randomized Trial
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Chest pain centers (CPCs)

Key role in the evaluation of low to moderate
risk patients presenting with chest pain

Over 1,000 accredited CPCs in the U.S.

Accredited through the American College of
Cardiology

Staffed by ED physicians, cardiologists, and/or
ancillary staff (NP, PA, etc.)

Facilitate rapid triage and management using
accelerated diagnostic protocols




Chest pain centers (CPCs)

e Multiple studies have demonstrated
significant advantages of CPCs without
increase in adverse cardiac events
— Reduction in care variability
— Decreased length of stay
— Decreased readmission rates
— Decreased cost of care

— Consistent process improvement

November 26, 1997

Costs of an Emergency Department—Based
Accelerated Diagnostic Protocol vs Hospitalization
in Patients With Chest Pain

A Randomized Controlled Trial

e Compared admission rate, total cost, and LOS
in low risk patients treated using accelerated
diagnostic protocols (ADP) vs. inpatient
controls

barameter  |a0P ool |Pvole |

Admission rate 45.2% 100% <0.001
Mean total cost per $1528 $2095 < 0.001
patient

Mean LOS (hours) 33.1 44.8 <0.01




Cardiology consultation reduces provocative testing rates in an ED

observation unit™ ¥

W

Troy Madsen, MD ®, Cameron Smyres, MD, Talmage Wood, BS, Tamara Moores, MD, Matthew Fuller, MD,

Virgil Davis, MD, Kurt Bernhisel, MD

University off Liah Schoul of Mediine, Sali Loke Ciry. UT
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Diagnostic Testing




Echocardiogram

e Valuable diagnostic
tool for evaluation of
chest pain

— Readily available
— Relatively low cost
— No radiation

— Can evaluate multiple
potential etiologies of
chest pain
simultaneously

— Useful to help rule out
ischemia as cause of
active chest pain




Handheld Ultrasound

Provides most of the same
diagnostic information as a full
echocardiogram
Advantages

— Rapid

— Accurate

— Superior sensitivity and specificity

compared to physical exam

— Portable, lightweight, durable

— Improves access to care

— Can evaluate multiple organ systems
Disadvantages

— Requires training

— Possibly limited imaging windows

— Cost of device (?)

Search: 13933960

"DOCLTOR, A STRESS TEST 16 SOMETHING I DONT
NEED. I HAVE A HUSBAND AND FOUR CHILDREM."




ACCF/AHA/ASE/ASNC/HFSA/HRS/SCAL/SCCT/SCMR/STS
2013 Multimodality Appropriate Use Criteria

for the Detection and Risk Assessment of

Stable Ischemic Heart Disease

Table 1.1. Symptomatic

Refer to pages 16 and 17 for relevant definitions, in particular Table A and te
and risk factors relevant to each pre-test probabilit

Exercise Stress Stress
Indication Text ECG RNI Echo
1 * Low pre-test probability of CAD A R ]
* ECG interpretable AND able to exercise
2. « Low pre-test probability of CAD A A
¢ ECG uninterpretable OR unable to exercise
3. o Intermediate pre-test probability of CAD A A A
¢ ECG interpretable AND able to exercise
4,  Intermediate pre-test probability of CAD A A
+ ECG uninterpretable OR unable to exercise
5. « High pre-test probability of CAD M A A
ECG interpretable AND able to exercise
6. e High pre-test probability of GAD A A
¢ ECG uninterpretable OR unable to exercise

2012 ACCF/AHA Focused Update Incorporated Into
the ACCF/AHA 2007 Guidelines for the Management
of Patients With Unstable Angina/Non-ST-Elevation
Myocardial Infarction

A Report of the American College of Cardiology Foundation/American
Heart Association Task Force on Practice Guidelines

In patients with suspected ACS in whom ischemic heart
disease is present or suspected, if the follow-up 12-lead
ECG and cardiac biomarkers measurements are nor-
mal, a stress test (exercise or pharmacological) to pro-
voke ischemia should be performed in the ED, in a chest
pain unit, or on an outpatient basis in a timely fashion
(within 72 h) as an alternative to inpatient admission.
Low-risk patients with a negative diagnostic test can be
managed as outpatients. (Level of Evidence: C)




Exercise Stress Test

* Main confirmatory test in accelerated diagnostic
protocols and generally always preferred
* Exercise variables which have been shown to have
prognostic value
— exercise duration
— chronotropic incompetence
— heart rate recovery
— exercise-induced hypotension
— exercise-induced hypertension
— ventricular ectopy
* If a person can walk for more than 5 minutes on flat
ground or up one to two flights of stairs without
needing to stop, they most likely can achieve an
adequate workload during exercise stress testing.

LR + LR -
(95%Cl) | (95%CI)

Type of stress Sensitivity | Specificity

Exercise

treadmill test 68 % 77 % 3.57 0.34

(ETT) (2.71-4.71) (0.28- 0.41)

Stress echo 76% 88% 7.94 0.24

(4.7- 13.5) (0.17- 0.32)

SPECT

radionuclide

myocardial 88% 77% 6.14 0.24
el (4.27-8.82) (0.18- 0.31)

per

imaging

Banarjee A et al., Diagnostic accuracy of exercise stress testing for coronary artery disease: a systematic review and meta-
analysis of prospective studies ICJP April, 2012




ETT alone or with Imaging?

* Generally ETT alone should still be the first
test for patients who:
— Can exercise
— Have an interpretable ECG (RBBB included)

 Annual event rates in patients with a low risk
exercise treadmill stress test are as low as 0.2-
0.3%

@ John McPherson/Distributed iversal Uclick via CarloonStock.com

"That's right! No huffing and puffing for 30 minutes
on a treadmill. We've developed a new stress test
that is faster and more accurate."




Relative strengths of ETT vs. Imaging
Tests
T

More widely available Pharmacologic stress

Less technically demanding Localization of ischemia
Lower cost Ancillary information

No radiation Higher diagnostic accuracy

Higher prognostic accuracy
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Cost-effectiveness of diagnostic evaluation strategies for individuals with @wm
stable chest pain syndrome and suspected coronary artery disease

James K. Min **, Amanda Gilmore &, Erica C. Jones *, Daniel 5. Berman ?, Wijnand J. Stuijfzand *, Leslee ]. Shaw %,
Ken 0'Day ", Ihrahim Danad *
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Cardiac Imaging Tests

e Favored by some as initial test for
symptomatic patients with at least
intermediate pre-test probability of CAD
— Superior ability to diagnose CAD
— Superior ability to reclassify CAD likelihood
— Superior power for predicting CAD events

— Improved ability to guide subsequent short term
and long term treatment

— Superior diagnostic ability in patients with prior
PCI

Clinical Considerations in Choosing the
Cardiac Imaging Modality

Myocardial Perfusion Imaging Stress echocardiography

LBBB Desire to minimize radiation
Ventricular pacing Valvular information needed
Atrial fibrillation Hemodynamic information desired

Significant resting wall motion
abnormality on echo

Obesity

Contraindication to dobutamine




A role for the calcium score?
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Taylor AJ, et al. 2010 Appropriate Use Criteria for Cardiac Computed Tomography J Am Coll Cardiol. 2010;56(22):1864-1894.
Timothy S. Church, Benjamin D. Levine, Darren K. McGuire, Michael J. LaMonte, Shannon J. FitzGerald, et al., Coronary artery calcium
score, risk factors, and incident coronary heart disease events, Atherosclerosis, Volume 190, Issue 1, January 2007
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Zero Coronary Calcium a 'Gatekeeper' Screen in
Acute Chest Pain?

Mariens Busko
August OF, 2007

* Retrospective study of 5129 patients with acute chest pain presenting to ED
from 2010-2015 identified as low to intermediate risk of ACS (TIMI < 2,

negative troponins, normal/nondiagnostic EKG) and referred for coronary
calcium scan

¢ More than half of the patients (2895; 56%) had CAC=0
e 95.4% of those patients had no CAD
* 3.9% had non-obstructive CAD
¢ 0.7% (21 patients) had obstructive CAD, of whom 11 had undergone
stenting

¢ Rate of obstructive CAD was twice as high in smokers and patients with type 2
diabetes

e CAC test had sensitivity 96% (NPV 99.3%), specificity 62% (PPV 22.4%)




Diagnostic role of coronary calcium scoring
in the rapid access chest pain clinic: prospective
evaluation of NICE guidance

Ajay Yerramasu', Avijit Lahiri'?, Shreenidhi Venuraju!, Alain Dumo', David Lipkin',
S. Richard Underwood®**, Roby D. Rakhit®, and Deven }. Patel*
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NICE Guidelines

Clinical Assessment

2010 NICE Guideline - — 2016 NICE Guideline
mnmwﬂm Update
Mon-anginal pain l Naon-anginal pain
* Consider non- ¢ Non- | » * ECG normaal: no
cardiac causes a1 mn cardiac Lesting
* No candiac = ECG ST/T changes
testing indicated Typical Angina Atypical Angina or 0 waves: CTCA
2 chavecteriic

Al B ghgros et |

Typical or atypical angina: calculate probability of
coronary artery disease
"

<10% 10-29%  30-60% 61-90% >N

I A . I

DIAGNOSTIC TESTING 2010

None Calclum Functional Invasive None
scare imaging  coronary
1 CTCA anglogram

Typical or atyplcal angina: refer directly flor

l

DIAGNOSTIC TESTING 2016

* B4-alice [or above] CTCA for all patients
* Functional imaging if CTCA ks non-diagnostic or
diagnosis is uncertain in patients with known CAD

Coronary CT angiography




Coronary CT angiography

Sensitivity ranges from 95-100% for detection
of CAD (high negative predictive value)
Specificity of about 80%

— Decreased accuracy in patients with increasing
calcium scores (> 400)

Relatively low radiation exposure
— Often less than 5 mSv

— Can be reduced to less than 1 mSv with newer CT
scans and prospective gating protocols

Limitations of Coronary CT
Angiography
Availability

Need for expertise in analysis of studies

Evaluation may be limited in patients with
arrhythmias

Renal impairment




Coronary CT angiography

e High utility in patients with lower ranges of
pretest probability of CAD

e Multiple recent studies have suggested that the
use of CCTA in the ED evaluation of chest pain
results in:

— Reduced ED LOS
— Reduced admissions
— Increase accuracy for identification of CAD

* Concern for increased need for downstream
testing

The NEW ENGLAND
JOURNAL o MEDICINE

JULY 24, 2012

Coronary CT Angiography versus Standard Evaluation
in Acute Chest Pain

* Followed completion of ROMICAT, which showed that 8% of patients
screened for ACS in EDs actually have ACS

e Evaluated 1,000 chest pain patients with suspected ACS
e Randomized 1:1 to CCTA or standard care (MD discretion)
* Primary end point: LOS

e Secondary endpoints: rates of ED discharge, MACE at 28 days,
cumulative costs
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Figure 1. Length of Stay in the Hospital and Proportion of Patients
Discharged.

The cumulative frequency of discharge from the index visit according to the
length of stay is shown. The horizontal line indicates the median length of
stay in the two study groups, which was significantly different (8.6 hours in
the CCTA group vs. 26.7 hours in the standard-evaluation group, P=0.001).

Key findings from ROMICAT Il

Average time to diagnosis was 10.4 hours in CCTA group vs. 18.7 hours in

control group (P =0.001)

CCTA reduced chest pain patients’ average hospital stay from 31 hours to

23 hours vs. standard approach (P = 0.0002)

CCTA patients much more likely to be discharged directly from ED (46.7%

vs. 12.4%) and slightly less likely to be admitted to hospital (25.4% vs.
31.7%)

No missed cases of ACS in either group and similar 30 day MACE rates in

both groups

CCTA costs were similar to standard approach despite more overall
diagnostic testing in the CCTA group

— CCTA cost about 19% less per patient

— Hospital costs were about 50% more with CCTA approach = underwent more

angiography (12% vs. 8%, p = 0.04) and a statistically insignificant greater
number of coronary interventions
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Outcomes of Anatomical versus Functional Testing
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ORIGINAL RESEARCH Annals of Internal Medicine

Economic Outcomes With Anatomical Versus Functional Diagnostic
Testing for Coronary Artery Disease

Daniel B. Mark, MD, MPH; Jerome J. Federspiel, MD; Patricia A. Cowper, PhD; Kevin J. Anstrom, PhD; Udo Hoffmann, MD, MPH;
Manesh R. Patel, MD; Linda Davidson-Ray, MA; Melanie R. Daniels, BA; Lawton 5. Cooper, MD; J. David Knight, MS;
Kerry L. Lee, PhD; and Pamela S. Douglas, MD, for the PROMISE Investigators*

Table 1. Estimated Costs of Noninvasive Tests*

Strategy Tests, n Mean Cost Median Cost
(SD), § (1QR} (Range), $

Stress nuclear testing

Fharmacologic 3903 1132 (414) 1101 (Béd-1356)(432-4517)

Exercise 2396 46 (420) B98 (64%-1189)(2B0-3052)
Stress echocardiography

Pharmacologic 152 501(135) 487 (408-562) (258-978)

Exercise 632 514(151) 508 (403-612) (238-1241)
Exercise electrocardiography 455 174 (80) 182 (117-195) (41-445)
CTA with contrast 489 404 (122) 401 (307-486) (167-878)

Ann indevn Med. 207 60165 M4-102.




ORIGINAL RESEARCH Annals of Internal Medicine

Economic Outcomes With Anatomical Versus Functional Diagnostic
Testing for Coronary Artery Disease

Daniel B. Mark, MD, MPH; Jerome J. Federspiel, MD; Patricia A. Cowper, PhD; Kevin J. Anstrom, PhD; Udo Hoffmann, MD, MPH;
Manesh R. Patel, MD; Linda Davidson-Ray, MA; Melanie R. Daniels, BA; Lawton 5. Cooper, MD; J. David Knight, MS;
Kerry L. Lee, PhD; and Pamela S. Douglas, MD, for the PROMISE Investigators®
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So which test do | pick? (If | need one)

Ideal diagnostic strategy will:

— Clarify diagnosis

— Provide prognostic information

— Inform the need for additional care

— Maximize efficiency while minimizing cost
— Optimize clinical outcomes

Many choices available, and despite multiple studies, after
ETT, there is still no clear “best” choice

Important to remember that among stable patients with
chest pain, the prevalence of obstructive CAD is actually
very low
— 88% of patients in the PROMISE trial had no obstructive CAD on
CCTA
May be more important to evaluate strategies for
improving patient selection for additional cardiac testing




Jaba internal Medicine | Original investigation | LESS IS MORE

Noninvasive Cardiac Testing vs Clinical Evaluation Alone

in Acute Chest Pain

A Secondary Analysis of the ROMICAT-Il Randomized Clinical Trial

Samaiel \W. Rasinhandr, WD Crden. fung Lin, M0, Phl: Fric Mowval, W6 Dasdd 1. Broswn, M0

Published ordine Movember 1, 2017,

Patients with clinical evaluation alone had shorter LOS (20.3
vs. 27.9 hours, P < 0.001)

Clinical evaluation alone associated with lower rates of
diagnostic testing and angiography

Clinical evaluation alone associated with lower median cost
(52261 vs. $2584, P = 0.009)

No difference in rates of PCl, CABG, return ED visits, or MACE
in the 28 day follow up period

JAMA Cardiclogy | Original Investigation

Identification of Patients With Stable Chest Pain
Deriving Minimal Value From Noninvasive Testing
The PROMISE Minimal-Risk Tool, A Secondary Analysis
of a Randomized Clinical Trial

Christopher B. Fordyce, MDL MH3, M50 Pamela 5. Douglas, MD: Rhamnda 5. Roberts. MSPH; Uda Hoffmann, MO, MPH: Hussean B Al-Ehalid. Phi:
Manesh R Patel, MD: Christopher B, Gramges. MDx John Eostis. MD: Daniel 8. Mark. MD: Kerry L. Lee, FhD; James E. Udetson, MD: for the Prospective
Kulticerter Imaging Study for Pvaluation of Chest Pain (PROMISE) Investigators

Table 2. Factors Associated With Minimal Risk in the Final Derivation Model® Anhredations: CAD, coronary artery

Factor Direls Btatin (S5 C1) PVl . disaarse; HOL-C, g sl
paprrin rniles el
Age (pex 5-y decrease) 1,50 (1.41-1.60) <001 B0 ernertion. statsic « Q12
Aonche vaafthon I 8 15he = 5
Fermnale vex 2.59 (2.13-3.16) =1 30.8 - § valiclation [ statistic = 0725,
Raciad or ethnks minceity 1.29 (L0%-1.59) o1 61 ®Ods rtios greater than 1 00
Mo hypertension 1,55 (1.29-1.85) <001 327 incrate insreased probhabaliny of
N ystipicemia 1,43 (1.19.1.72) <01 149 rrwrimal ek for every S-uni
NCreFee Of deCTreXse in Conmtinucus
Hever simln® 166 (L.40-1.98) <001 BLE varishaes sl when comparing
M family history of CAD 134 (1.0%-1.68) <001 24.4 catepary shift in categanical
No diskates 1.48 (1.23-1.78) n 13 vtk
.
Sympbseres unrrlated tn physical s mestal syt 1,48 (1.23-1.78) a7 60 Compangdwith e smoldeg.
J
HIL-C {per 5-paint increase) 1.04 (1.00-1.07) o1 6.3 Camparedwith fympacms related

R plysical o Frenlal shiess

SAMA Coraied, J017:2(4 :-400-408. doi: 101001 rracardio 20965501
Published onfine Febnoary 15, 2017,
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Conclusions

Costs for chest pain evaluation are high despite
relatively low event rates

Optimal utilization of clinical assessment can help to
better identify lower risk patients in whom additional
diagnostic testing would be low yield

Exercise treadmill test is an appropriate initial
diagnostic cardiac test for the evaluation of chest pain

No clear “best” diagnostic cardiac test after ETT based
on current data

Increasing prevalence of emerging technologies may
provide further opportunities to practice high value,
cost-effective care in cardiology
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