
Objective: "to explore in great detail the effect of the clinical introduction of hs-cTn assays on the use of coronary angiography, cardiac stress testing, and time to discharge from the ED in a large multicentre study." (p. 3325)

Methods: This study was conducted using data previously collected as part of an ongoing prospective international multicenter diagnostic trial (Acute Coronary Syndrome Evaluation [APACE]) that enrolled patients with suspected acute myocardial infarction (AMI). Among 6 recruiting sites in the APACE trial, three switched from conventional cTnT to high-sensitivity cardiac troponin T (hs-cTnT) during the study period, allowing comparison of those patients enrolled during ongoing use of conventional cTnT (phase A) to those enrolled following implementation of hs-cTnT (phase B). Phase A began at different times in the three hospitals (ranging from 2006 to 2008) and Phase B ended at different times as well (between 2011 and 2013).  The authors also used the three hospitals that did not switch to use of hs-cTnT as a control group. Consecutive patients aged 18 years or older with symptoms suggestive of AMI, with onset or peak within the previous 12 hours, were eligible for inclusion. Patients with ST-segment elevation myocardial infarction and those requiring dialysis for kidney failure were excluded.

Conventional cTnT was measured at presentation and after 6 hours in most patients enrolled during phase A or at those three hospitals that did not change their assay, while hs-cTnT allowed retesting after only 3 hours (based on 2011 European Society of Cardiology Guidelines). Treatment was otherwise left to the discretion of the attending physician caring for the patient. The authors utilized multivariable logistic regression to adjust for known confounders, which included a history of coronary artery disease, known arterial hypertension, and age).

Over the various recruitment periods, a total of 2544 patients were enrolled at the three hospitals that switched troponin assays, with 1455 (57%) enrolled during phase A and 1089 (43%) enrolled during phase B. The median age was 62 years, 32% were women, and 37% had a history of coronary artery disease. There were 377 patients recruited from the three hospitals that did not change their troponin assay.
	Guide
	Comments

	I.
	Are the results valid?
	

	A.
	Did experimental and control groups begin the study with a similar prognosis?
	

	1.
	Were patients randomized?


	No. This was a before and after study, subject to inherent sources of bias. Group allocation was determined solely by date of enrollment in the study. While authors point out that "None of the participating EDs had a relevant change in leadership, patient flow, and/or staff to patient ratio during the enrolment period," other changes in patient care may occur that would escape the notice of the investigators and potentially affect outcomes.

	2.
	Was allocation concealed?  In other words, was it possible to subvert the randomization process to ensure that a patient would be “randomized” to a particular group?

	N/A

	3.
	Were patients analyzed in the groups to which they were randomized?
	Yes. While patients were not randomized, they were analyzed according to the study period in which they were enrolled (phase A vs. phase B) with no opportunity for crossover.

	4.
	Were patients in the treatment and control groups similar with respect to known prognostic factors?
	No. Compared with patients in phase B, patients in phase A were significantly older (median age 64 vs. 59 years) and were more likely to have underlying hypertension (67% vs. 56%), diabetes (20% vs. 15%), and a history of coronary artery disease (39% vs. 33%). They were also more likely to have a left bundle branch block (4% vs. 2%) and ST-depression (12% vs. 8%) on their ECG.

	B.
	Did experimental and control groups retain a similar prognosis after the study started?

	

	1.
	Were patients aware of group allocation?


	Yes and no. While patients were not specifically blinded, it is unlikely that they were specifically aware of what troponin assay was being used during their visit. They would have been aware of the duration of their stay and time between blood draws (6 vs. 3 hours) but it is unlikely that this would have led to performance bias on the part of the patients.

	2.
	Were clinicians aware of group allocation?


	Yes. All clinicians would have been aware of which troponin assay was being used and of the changeover from the conventional assay to the high sensitivity assay. Their interpretation of the results of those assays would have had a significant impact on further patient management and on diagnosis, leading to a significant risk for performance bias.

	3.
	Were outcome assessors aware of group allocation?


	Yes. There is no mention of blinding of chart reviewers or outcome assessors (observer bias).

	4.
	Was follow-up complete?


	Presumably yes. The authors make no mention of loss to follow-up and there appears to be outcome data for all patients included in the analysis.

	II.
	What are the results ?

	

	1.
	How large was the treatment effect?


	Diagnosis:
· A discharge diagnosis of AMI was more likely in phase B of the study compared to phase A (14% vs. 10%), and a diagnosis of unstable angina less likely (9% vs. 14%).

· Adjudicated diagnoses were similar between the two groups (17% for AMI in the phase A group and 16% in phase B).

Coronary Angiography

· The overall rate of coronary angiography was similar between the groups: 23% in both groups (RR 0.98, 95% CI 0.85 to 1.13).
· The number of diseased vessels found, rates of percutaneous coronary intervention, and rates of coronary artery bypass grafting were similar between the groups.
Stress Testing
· Overall rates of stress testing were significantly lower in phase B compared to phase A (19% vs. 29%, RR 0.67, 95% CI 0.57 to 0.77).
· There was no significant difference in rates of SPECT scans (10% vs. 12%), but a significantly lower rate of exercise stress tests in phase B patients (9% vs. 17%).
Duration of Stay

· Duration of ED stay was significantly lower in phase B, with an absolute reduction of 72 minutes among all patients and 79 minutes among those discharged from the ED.

	2.
	How precise was the estimate of the treatment effect?


	See above.

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

	

	1. 
	Were the study patients similar to my patient?


	Likely yes. Although this study was conducted in Europe and likely included a more ethnically homogeneous population, it seems likely that patients and their management were similar to those seen in our institutions in the US. There were significantly high rates of important comorbidities (e.g. hypertension, diabetes, hyperlipidemia) and history of coronary artery disease, likely similar to what we see here.

	2. 
	Were all clinically important outcomes considered?


	No. The authors looked primarily at rates of stress testing and angiography (both patient-centered and at risk of increasing with the use of a less specific troponin assay), as well as length of stay and rates of significant findings on provocative and invasive testing. They did not look at longer term outcomes; given the reduction in use of stress testing during phase B, it would be nice to know if there were increased rates of rehospitalization or major adverse cardiac events (MACE) among those discharged without stress testing performed.

	3. 
	Are the likely treatment benefits worth the potential harm and costs?


	Likely yes. The use of a troponin T assay with higher sensitivity resulted in a significant decrease in duration of ED stay and reduced use of cardiac stress testing compared with conventional troponin T assays. The authors did not look to see whether there was a resulting increase in rehospitalization, subsequent testing, or MACE associated with this reduced stress testing, which would be important to know.


Limitations:

1. This was a before and after study rather than a randomized controlled trial, and hence is open to inherent sources of potential bias.
2. Given lack of blinding among clinicians there was a significant risk of performance bias affecting outcomes.

3. The authors provide p-values for differences between groups rather than actual measures of effect size (i.e. relative risk) with more clinically important 95% confidence intervals.
4. The authors did not specify a primary outcome.
5. While the authors found a decrease in cardiac stress testing with the use of hs-cTnT, they did not look to see whether there were any adverse outcomes associated with this reduced testing.

Bottom Line:
This trial, based on prospectively collected data in a larger database, found that implementation of a high sensitivity troponin T assay in three emergency departments in Europe was associated with a decrease in the use of cardiac stress testing and significant decreases in ED length of stay with no change in rates of coronary angiography. The authors did not look at longer-term outcomes, such as MACE or rehospitalization.
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