Further tests that may help Investigate and Risk Stratify Patients with Chest Pain to the ED.

Treadmill Stress Electrocardiography:

* Recommended by current AHA/ACC guidelines [7] for low-risk patients with an ECG that is
interpretable for ischemic change: excludes pre-excitation syndromes (WPW), a paced
ventricular rhythm, more than 1mm ST elevation at rest, complete LBBB, pts taking digoxin
and patients with an ECG consistent with LVH.

¢ Recommended within 72hrs of discharge.[7]

* Ptsrecommended to be started on precautionary medical therapy (aspirin, GTN, and/or B-
blocker) while waiting for stress test [7]

* Need to be able to exercise — recommend stress testing to those who can’t exercise. [7]

¢ Shouldn’t be offered to patients with a risk of poor compliance [8].

¢ Doesn’t identify pts with ACS missed by enzyme testing [9]

2D ECHO — at rest

* Looking for regional wall abnormalities — Dx ACS

* ECHO after the resolution of symptoms is unlikely to predict cardiac events. [5]

* The use of contrast can enhance endocardial detection for the assessment of regional wall
motion abnormalities

¢ Can help Dx other causes of chest pain: large PE, acute pericarditis, Type-A dissection...

Stress ECHO

* Appropriate for patients with chest pain and an intermediate pre-test probability of CAD, no
dynamic ECG changes and negative serial cardiac enzymes. [12]

* Better sensitivity than exercise ECG (85% vs 43%) but similar specificity (95%) [14]

¢ Helpful for pts who can’t exercise

* Good positive predictive value. In one study — pts who negative ECGs and biomarkers that
had a positive doubutamine stress ECHO (DSE) had a 10 fold increase of cardiac death, M,
rehospitalisation for unstable angina, or revascularization compared to those who had a
negative DSE. [15]

Radionuclide Myocardial Perfusion Imaging (rMPI)- at rest

*  For pts with possible ACS, with no ECG changes or LBBB or a ventricularly paced rhythm with
initial —ve troponin and ongoing (or recent) chest pain [1].

* Low incidence of cardiac death or non-fatal Ml in patients with chest pain and a normal rest
rMPI in the ED setting that are followed for up to 18 months [7]

¢ Sensitivity diminishes after symptoms resolve — greatest sensitivity during symptoms

* Therefore recommended a rMPI be done within 2hrs of symptom resolution [6]

¢ Results sometimes confounded by soft-tissue artefacts.

Stress myocardial perfusion scan

* No suitable for pts with ischemic ECGs, LBBB, ventricularly paced rhythm. Must have —ve or
borderline troponin levels. [1]

* Higher sensitivity for detecting CAD than exercise ECG testing [10]

* High negative predictive value (99%) for 30 day ACS [11]



CT Coronary Angiogram (CTCA)

* In patients presenting to the ED with acute chest pain but negative initial electrocardiogram
and troponin, presence of high-risk plagques on coronary CTA increased the likelihood of ACS
independent of significant CAD and clinical risk assessment (age, sex, and number of
cardiovascular risk factors). [16]

* A positive CTCA significantly increased rate of angiography and reperfusion. [2]

* Does not predict Ml/Death 30 day risk [2]

* Good for excluding CHD if calcium burden is likely low (younger pts).

¢ Shorter length of stay in ED if used as part of an ED rule-out (US)

¢ Radiation Risk and contrast dose (renal impairment).

* Has a strong negative predictive value 99.3 in excluding major adverse cardiac outcomes [3]
(?comparison of major adverse outcomes of those in the same risk group who didn’t get
CTCA)

Cardiovascular MRI

¢ Insufficient data to support its use at this stage

* Some evidence suggests a normal study infers a high negative predictive value [4].

* Potentially offers the capability of being able to identify: regional wall motion abnormalities,
perfusion defects, MI, and CAD without ionizing radiation.

¢ Cost, length of time to do the test, availability of the test.

Stress cMRI

* Needs further evaluation/studies

* Down-sides: Costs, availability, claustrophobia.

* In one study, no difference in the rates of major cardiac events in the subsequent year
compared to patients in the ‘standard inpatient’ group. [13]

References:

[1] - Hendel RC, Berman DS, Di Carli MF, Heidenreich PA, Henkin RE, Pellikka PA, Pohost GM,
Williams KA; Circulation. 2009 Jun 9;119(22):€561-87. doi: 10.1161/CIRCULATIONAHA.109.192519.
Epub 2009 May 18. ACCF/ASNC/ACR/AHA/ASE/SCCT/SCMR/SNM 2009 appropriate use criteria
for cardiac radionuclide imaging: a report of the American College of Cardiology Foundation
Appropriate Use Criteria Task Force, the American Society of Nuclear Cardiology, the
American College of Radiology, the American Heart Association, the American Society of
Echocardiography, the Society of Cardiovascular Computed Tomography, the Society for
Cardiovascular Magnetic Resonance, and the Society of Nuclear Medicine.

[2] Quynh A. Truong, Pamela K. Woodard, M.D., ROMICAT-II Investigators: Coronary CT Angiography
versus Standard Evaluation in Acute Chest Pain, N Engl ) Med 2012; 367:299-308July 26, 2012DOI:
10.1056/NEJMo0al201161

[3] Takakuwa KM', Keith SW, Estepa AT, Shofer FS. A meta-analysis of 64-section coronary CT
angiography findings for predicting 30-day major adverse cardiac events in patients
presenting with symptoms suggestive of acute coronary syndrome. Acad Radiol. 2011
Dec;18(12):1522-8. doi: 10.1016/j.acra.2011.08.013.



[4] Ingkanisorn WP, Rhoads KL, Aletras AH, Kellman P, Arai AE, Gadolinium delayed enhancement
cardiovascular magnetic resonance correlates with clinical measures of myocardial infarction.
J Am Coll Cardiol. 2004;43(12):2253.

[5] Lim SH', Sayre MR, Gibler WB. 2-D echocardiography prediction of adverse events in ED
patients with chest pain. Am J Emerg Med. 2003 Mar;21(2):106-10.

[6] Wackers FJ, Brown KA, Heller GV, Kontos MC, Tatum JL, Udelson JE, Ziffer JA. American
Society of Nuclear Cardiology position statement on radionuclide imaging in patients with
suspected acute ischemic syndromes in the emergency department or chest pain center. J
Nucl Cardiol. 2002 Mar-Apr;9(2):246-50.

[7] Ezra A. Amsterdam et al. Testing of Low-Risk Patients Presenting to the Emergency
Department With Chest Pain A Scientific Statement From the American Heart Association, MD,
Chair; on behalf of the American Heart Association Exercise, Cardiac Rehabilitation, and Prevention
Committee of the Council on Clinical Cardiology, Council on Cardiovascular Nursing, and
Interdisciplinary Council on Quality of Care and Outcomes Research. Circulation. 2010;122:1756-
1776.

[8] Manini AF' Gisondi MA, van der Vlugt TM, Schreiber DH. Adverse cardiac events in
emergency department patients with chest pain six months after a negative inpatient
evaluation for acute coronary syndrome. Acad Emerg Med. 2002 Sep;9(9):896-902.

[9] Ezra A Amsterdam, MD, FACC*; J.Douglas Kirk, MDT; Deborah B Diercks, MDT; William R Lewis,
MD, FACC'; Samuel D Turnipseed, MD' Immediate exercise testing to evaluate low-risk patients
presenting to the emergency department with chest pain J Am Coll Cardiol. 2002;40(2):251-256.
doi:10.1016/50735-1097(02)01968-X

[10] Conti A1, Gallini C, Costanzo E, Ferri P, Matteini M, Paladini B, Francois C, Grifoni S, Migliorini A,
Antoniucci D, Pieroni C, Berni GEur J Nucl Med. Early detection of myocardial ischaemia in the
emergency department by rest or exercise (99m)Tc tracer myocardial SPET in patients with
chest pain and non-diagnostic ECG. 2001 Dec;28(12):1806-10. Epub 2001 Oct 3.

[11] Fesmire FM', Hughes AD, Fody EP, Jackson AP, Fesmire CE, Gilbert MA, Stout PK, Wojcik JF,
Wharton DR, Creel JH. The Erlanger chest pain evaluation protocol: a one-year experience with
serial 12-lead ECG monitoring, two-hour delta serum marker measurements, and selective
nuclear stress testing to identify and exclude acute coronary syndromes. Ann Emerg Med. 2002
Dec;40(6):584-94.

[12] Douglas PS et al. ACCF/ASE/ACEP/AHA/ASNC/SCAI/SCCT/SCMR 2008 appropriateness
criteria for stress echocardiography: a report of the American College of Cardiology
Foundation Appropriateness Criteria Task Force, American Society of Echocardiography,
American College of Emergency Physicians, American Heart Association, American Society of
Nuclear Cardiology, Society for Cardiovascular Angiography and Interventions, Society of
Cardiovascular Computed Tomography, and Society for Cardiovascular Magnetic Resonance
endorsed by the Heart Rhythm Society and the Society of Critical Care Medicine. J Am Coll
Cardiol. 2008 Mar 18;51(11):1127-47. doi: 10.1016/j.jacc.2007.12.005.

[13] Miller cD’, Hwang W, Hoekstra JW, Case D, Lefebvre C, Blumstein H, Hiestand B, Diercks DB,
Hamilton CA, Harper EN, Hundley WG. Stress cardiac magnetic resonance imaging with
observation unit care reduces cost for patients with emergent chest pain: a randomized trial.
Ann Emerg Med. 2010 Sep;56(3):209-219.e2. doi: 10.1016/j.annemergmed.2010.04.009. Epub 2010
May 31.

[14] Conti A", Sammicheli L, Gallini C, Costanzo EN, Antoniucci D, Barletta GAm Assessment of
patients with low-risk chest pain in the emergency department: Head-to-head comparison of
exercise stress echocardiography and exercise myocardial SPECT. Heart J. 2005
May;149(5):894-901.



[15]. Bholasingh R', Cornel JH, Kamp O, van Straalen JP, Sanders GT, Tijssen JG, Umans VA,
Visser CA, de Winter RJ.Prognostic value of predischarge dobutamine stress echocardiography
in chest pain patients with a negative cardiac troponin T. J Am Coll Cardiol. 2003 Feb
19;41(4):596-602

[16] Puchner SB, Liu T?, Mayrhofer T, Truong QA*, Lee H®, Fleg JLG, Nagurney JT’, Udelson JE®,
Hoffmann U*, Ferencik Mg.High-risk plaque detected on coronary CT angiography predicts acute
coronary syndromes independent of significant stenosis in acute chest pain: results from the
ROMICATH-II trial. Journal of the American College of Cardiology. 64(7):684-92, 2014 Aug 19.



