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Case STUDY

42-year-old male, investment advisor is 
complaining of chest discomfort
20 pack-year smoker, non-insulin dependent 
diabetic

Januvia, Actos, metformin, Pravastatin, lisinopril

136/84, 5’6” 180# BMI 29



What is the likelihood?

42 yo male with chest discomfort  13 to 87% of significant CAD

=>



When and Where

Outpatient Office

Echocardiogram for wall motion

Stress testing with or without imaging study

Coronary calcium score with cardiac CT

Coronary angiography



2012 ACCF/AHA Guideline for the Diagnosis and Management with Stable Ischemic Heart Disease
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Case STUDY

42-year-old male, investment advisor is complaining of 
chest discomfort
20 pack-year smoker, non-insulin dependent diabetic

Januvia, Actos, metformin, Pravastatin, lisinopril

136/84, 5’6” 180# BMI 29  Intermediate Risk 13 (non 
cardiac) – 87 (angina)

Additional information: stable chest pain exacerbated 
by exercise, relieved with rest, EKG interpretable, able 
to walk 



Sensitivity & Specificity of Stress Studies



Treadmill exercise without imaging study Class I
Treadmill + MPI or Echo if EKG uninterpretable Class I
Treadmill + MPI or Echo if EKG OK Class Iia
Pharm stress + CMR if EKG uninterpretable Class Iia
CCTA Class IIb
Pharm Stress with MPI, echo or CMR CLASS III
Cannot exercise:
Pharm stress + MPI or Echo Class I
Pharm stress + CMR Class IIa
CCTA Class IIa
Request to perform multiple modalities at same time



When and Where

Coronary Calcium Score

ACCF/AHA 2007 Clinical Expert Consensus Document on CAC 



Case STUDY not in the Outpatient Office but the ER

42-year-old male, investment advisor is 
complaining of chest discomfort
20 pack-year smoker, non-insulin dependent 
diabetic

Januvia, Actos, metformin, Pravastatin, lisinopril

136/84, 5’6” 180# BMI 29



Troponins

What happens in the Emergency Room

Triage starts the IV, gives the aspirin, DRAWS THE LABS, before 
the physician sees the patient

Brush, Troponins Testing for Clinicians JACC 2016: 2365-75



Troponins

2014 AHA/ACC Guideline for the Management of Patients with Non-ST Elevation 
Acute Coronary Syndromes



Biomarkers (where we came from)

J. Heuser modified from ACC/AHA Practice Guidelines 2005 p E32 



Troponins

Brush, Troponins Testing for Clinicians JACC 2016: 2365-75



Troponins
Tests have been available since the late 1980s

One commercially available test for Troponin T

Many commercially available test for Troponin I

Most Troponin tests are on the fourth generation test

Brush, Troponins Testing for Clinicians JACC 2016: 2365-75



Troponins
High-sensitivity narrows the 4th generation curve significantly 

Brush, Troponins Testing for Clinicians JACC 2016: 2365-75
Katus Circulation 1991



High-Sensitivity Troponins (hs-TnT or hs-TnI)
Accuracy in acute myocardial infarction



Troponins
High-sensitivity refers to the test’s ability to detect troponin

Troponins have diagnostic and prognostic utility

Troponin elevation can be reflective of other conditions

HFrEF, Sepsis, Aortic Dissection, Hypovolemia, Tachycardia

Pulmonary Embolism, Pulmonary Hypertension

CAD or Diabetes

Community-dwelling adults > 65 without HF hs-cTnT detectable in 66.2%

General population age 30-65 years hs-cTnT detectable in 25% & is a marker 
for structural heart disease, eg. LVH, hypertension, CKD, (possibly diastolic 
dysfunction)

Reichlin, NEJM 2009 Aug 27;361 (9):858-67



Troponins
What would the Rev Bayes think about this

In patients with suspected ACS the High-sensitivity (true positive is 95% and 
the specificity of 80% (true negative)
But in the general population the sensitivity drops to 93% and the specificity 
to 53%
It is all about context and what is the pre-test incidence prior to the test

Brush, Troponins Testing for Clinicians JACC 2016: 2365-75



What is the likelihood?

=>



What is the likelihood of HFrEF?

=>



What is the likelihood of HFrEF?

https://www.thoracic.org/patients/patient-resources/breathing-in-america/resources/chapter-17-pulmonary-hypertension.pdf



Cardiac MR in the ER

Kwong, etal, Detecting Acute Coronary Syndrome in the Emergency Department 
With Cardiac Magnetic Resonance Imaging, Circulation. 2003;107:531-537.

Sensitivity 84%; specificity 85%



Cardiac MR in the ER

“An OU-CMR strategy reduces cardiac-related cost of medical care 
during the index visit and over the first year subsequent to discharge, 
without an observed increase in major cardiac events.”

Miller et al. Stress CMR imaging observation unit in the emergency department 
reduces 1-year medical care costs in patients with acute chest pain: a randomized 
study for comparison with inpatient care. JACC Cardiovasc Imaging. 
2011;4(8):862–870. 



Cardiac MR in the ER

391 patients 

CMRI was read as normal for CAD-related findings in 285 (72.9%) patients

106 patients with CAD-related abnormalities, 42 (39.6%) had ischemia on stress 
perfusion imaging

64 (60.4%) patients had MI without ischemia 54.7% had no known history of prior 
MI 

20 (5.1%) previously undiagnosed moderate to severe valvular disease in cases

4 (1.0%) new cases of hypertrophic cardiomyopathy

1 (0.3%) new case of non-ischemic cardiomyopathy

Other diagnoses; 1 aortic aneurysm, 1 aortic dissection, 1 acute myocarditis,

3 pericarditis,   1 myxoma, 2 moderate pericardial effusions.

Miller et al. Stress CMR imaging observation unit in the emergency department 
reduces 1-year medical care costs in patients with acute chest pain: a randomized 
study for comparison with inpatient care. JACC Cardiovasc Imaging. 
2011;4(8):862–870. 



Cardiac MR in the ER

Position Paper: Cardiac MRI in the Emergency Room

Cardiovascular and Pulmonary Branch, National Heart, Lung and Blood 
Institute, National Institutes of Health 

“Cardiac MRI is capable of diagnosing and triaging patients with possible 
or probable ACS. It has substantial advantages in terms of the lack of 
radiation compared with CT or nuclear imaging (SPECT).  However, there 
are substantial infrastructure hurdles to overcome. Even though MRI is 
already used in ~600,000 emergency room patients per year, handling 
some significant fraction of the ~6 million US patients with chest pain 
each year will require a major deployment in scanners and cardiac MRI 
specific expertise.”

Aria, A., Cardiac MRI in the Emergency Room, Proc. Intl. Soc. Mag. Reson. Med. 19 (2011)



2012 ACCF/AHA Guideline for the Diagnosis and Management with Stable Ischemic Heart Disease
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Cardiac CT Angiograms in the ER

Litt, etal, CT Angiography for Safe Discharge of Patients with Possible Acute 
Coronary Syndromes, NEJM 366;393-403

49% v 22% discharged from the ER with no difference in 30-day outcomes (1% of AMI in both groups)
CAD diagnosed in 9% in CCTA group v 3% in traditional treatment group



Cardiac CT Angiograms in the ER

Hoffman, etal, Coronary CT Angiography versus Standard 
Evaluation in Acute Chest Pain, NEJM 367;299-308



Cardiac CT Angiograms in the ER

Otsuka, etal., Napkin-Ring Sign on Coronary CT Angiography for the Prediction of 
Acute Coronary Syndrome, JACC CARDIOVASCULAR IMAGING, VOL. 6, NO. 4, 
2013, APRIL 2013:448 –57

Napkin-ring sign suggests lesions are one of the vulnerable plaque lesions in ACS 



2012 ACCF/AHA Guideline for the Diagnosis and Management with Stable Ischemic Heart Disease
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Chest pain: is There an optimal test?
When & Where
Equally important is “In what context?”



Chest pain: is There an optimal test?
When & Where
Context is everything!

The Event Horizon Telescope has captured a photo of a 
supermassive black hole at the center of M87, a galaxy 54 
million light years away.

https://www.wired.com/story/scientists-reveal-the-first-picture-of-a-black-hole/



Chest pain: is There an optimal test?
When & Where
Equally important is ‘In what context?”

Interpreting the results must always occur in light of what is the pre-
test probability of disease.

Brush, Troponins Testing for Clinicians JACC 2016: 2365-75


