
Objectives: "Our main objective was to quantify the sensitivity of low thresholds of hs-cTnT on ED presentation to exclude 30-day MACE in a Canadian population under real-world testing conditions, considering 3 previously described diagnostic thresholds: limit of blank (< 3 ng/L), (limit of detection, < 5 ng/L) and FDA-approved LoQ) (< 6 ng/L). Our second objective was to attempt to define a very low-risk population unlikely to benefit from routine early objective testing." (p. 290)

Methods: This prospective observational study was conducted in the emergency department of the University of Calgary Foothills Medical Centre in Calgary, Alberta, Canada between August 2014 and September 2016. Adult patients aged 25 years or older presenting to the ED with standardized chief symptoms of "chest pain-cardiac features" or "cardiac type pain" and requiring troponin testing to rule-out acute myocardial infection (AMI) were eligible for inclusion. Patients with ST-elevation MI, clear acute ischemic changes, or a new arrhythmia on the presenting ECG were excluded. Additional exclusion criteria were diagnosis of an acute coronary syndrome in the preceding 30 days, hemodynamic instability, advanced renal failure requiring dialysis, or inability to provide consent due to language barriers or cognitive issues.

Patients were recruited by trained research assistants between 8:00 AM and 8:00 PM, 7 days a week. Attending ED physicians collected clinical information using standardized forms. Hs-cTnT measurements were obtained on presentation for all included patients. Follow-up occurred by review of medical records for the 30 days following the index visit, as well as by review of hospital administrative databases, Alberta provincial vital statistics, and the Alberta Provincial Project for Outcome Assessment in Coronary Heart Disease (APPROACH) registry. Patients were also contacted by telephone at 30 days when possible. The primary outcome was major adverse cardiac events (MACE) at 30 days (AMI, revascularization, or cardiac death). Secondary outcomes included the individual components of MACE. All outcomes were independently adjudicated by two physicians (one cardiologist and one emergency medicine physician), and disagreement was resolved by consensus.

A total of 1167 patients were enrolled during the study period. The median age was 60 and 57.8% were male. Nearly a third (28.4%) had a history of coronary artery disease and 19.7% were admitted to the hospital on the index ED visit. Any component of MACE occurred in 10.7% within 30 days, with 8.4% suffering AMI, 6.1% requiring revascularization, and cardiac death occurring in 0.1%.
	Guide
	Comments

	I.
	Are the results valid?
	

	A.
	Did clinicians face diagnostic uncertainty?
	Yes. Patients presenting to the ED with chest pain or other symptoms concerning for possible AMI were included. While some of these patients ruled in for AMI, many were eventually diagnosed with non-cardiac causes of chest pain. While there are many clinical decision rules that can assist in making this differentiation (HEART score, GRACE score, TIMI score), most of these include or rely on cardiac troponin testing to aid in risk stratification.

	B.
	Was there a blind comparison with an independent gold standard applied similarly to all patients?                                      

(Confirmation Bias)
	No. There is no true "gold standard" for the diagnosis of AMI or for the presence of MACE. The criterion standard in this study was adjudication by two physicians (a cardiologist and an emergency medicine physician) who were not blinded to hs-cTnT measurement. Diagnosis of AMI was made "on the basis of an increase or decrease of hs-cTnT above the 99th percentile in the appropriate clinical context," (p. 291) with a high risk of incorporation bias.  The primary outcome (MACE) included AMI as one of its components.

	C.
	Did the results of the test being evaluated influence the decision to perform the gold standard? 

(Ascertainment Bias)
	Yes. Again, there was no specific "gold standard" but the results of hs-cTnT would certainly have influenced the diagnosis of AMI (a component of the primary outcome) and would have influenced the decision to perform cardiac catheterizations and hence revascularization (also a component of the primary outcome). This likely led to incorporation bias, which would falsely elevate sensitivity and specificity.

	II.
	What are the results?
	

	A.
	What likelihood ratios were associated with the range of possible test results?
	· 30-day mortality occurred in 4 patients (0.3%) with only one (0.1%) adjudicated as cardiac death. The negative likelihood ratios for each hs-cTnT threshold at presentation for cardiac death were as follows:

· < 3 ng/L --> LR- 0 (95% CI 0 to N/A)

· <5 ng/L --> LR- 0 (95% CI 0 to N/A)

· < 6 ng/L --> LR- 0 (95% CI 0 to N/A)

· A MACE occurred in 125 patients (10.7%). The negative likelihood ratios for each hs-cTnT threshold at presentation for MACE were as follows:

· < 3 ng/L --> LR- 0.09 (95% CI 0.02 to 0.35)

· <5 ng/L --> LR- 0.14 (95% CI 0.07 to 0.29)

· < 6 ng/L --> LR- 0.17 (95% CI 0.09 to 0.31)

· The authors report the following LR- for each threshold for MACE when limited to patients presenting at least 3 hours since onset of symptoms:

· < 3 ng/L --> LR- 0 (95% CI 0 to NA)

· <5 ng/L --> LR- 0.09 (95% CI 0.03 to 0.27)

· < 6 ng/L --> LR- 0.12 (95% CI 0.05 to 0.28)

	III.
	How can I apply the results to patient care?
	

	A.
	Will the reproducibility of the test result and its interpretation be satisfactory in my clinical setting? 
	Yes. The hs-cTnT assay used in this study is widely available and the algorithms used to diagnose AMI could easily be used in our institution.

	B.
	Are the results applicable to the patients in my practice?
	Yes. We routinely provide care for patients with undifferentiated chest pain. Current standard of care is to check serial cardiac enzymes in these patients, but that is based on a conventional (rather than high sensitivity) troponin assay. Use of a high sensitivity assay that allows disposition based on a single value on presentation would potentially reduce ED length of stay and improve patient satisfaction. Having said that, the incidence of MACE at 30 days was 10%, which is likely higher than in all patients presenting to our ED with chest pain or equivalent (external validity).

	C.  
	Will the results change my management strategy?
	Possibly. Based on these results, it may be reasonable in low risk patients to forego serial troponin testing in select patients with a hs-cTnT below a certain threshold. Unfortunately, the negative likelihood ratios (and associated confidence intervals) were not sufficiently low to apply any of these cutoffs universally without further testing (upper limit of 95% CI for hs-cTnT < 3 ng/L was 0.35, which is not particularly helpful). The authors in this study did not apply any sort of risk stratification tools to these patients to identify those at low risk, and hence identify the post-test probability of disease in such patients. Furthermore, the authors did not attempt to identify the threshold for further testing (serial cardiac enzymes, stress test, cardiac catheterization) based on the risks of missed diagnosis and the risks/benefits of testing.

	D. 
	Will patients be better off as a result of the test?
	Uncertain. As noted above, identification of a test threshold for further testing and determination of the post-test probability of disease based on risk-stratified pre-test probability would be helpful to determine how to use these findings. If a single negative hs-cTnT is found to be sufficient to exclude disease in low-risk patients, it could potentially decrease ED length of stay and improve patient satisfaction.


Limitations:
1. Telephone follow-up was only obtained in 82.9% of patients; despite this limitation, the extensive record review obtained was likely to have captured all (or nearly all) significant events.

2. Adjudication of the primary outcome of the study (MACE) was based in part on the results of hs-cTnT testing, resulting in incorporation bias.
3. The results of hs-cTnT likely influenced the decision to perform further testing which likely influenced determinants of the primary outcome (partial verification bias).
4. The authors did not perform risk stratification, did not identify the post-test probability of disease, and did not attempt to identify the threshold for further testing based on the risks of missed diagnosis and the risks/benefits of testing, limiting the utility of these study's results.
Bottom Line:
This prospective, observational study conducted in Alberta, Canada found that an initial hs-cTnT below certain thresholds (0.3, 0.5, and 0.6 ng/L) at the time of presentation to the ED in patients with chest pain and a non-diagnostic ECG was associated with low negative likelihood ratios (0.09, 0.14, and 0.17) for the eventual incidence of 30-day MACE. These values (when combined with 95% confidence intervals) are not sufficiently low to exclude significant risk of MACE, but could possibly be used in patients deemed low risk by gestalt or clinical decision rule. These values improved when considering only patients presenting with at least 3 hours of symptoms, but would still need to be incorporated in some kind of risk stratification.
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