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What constitutes a high-sensitivity
cardiac troponin assay?

A cardiac troponin concentration should be measurable
above the limit of detection in at least 50% of healthy
Individuals

and

The coefficient of variation (precision) at the 99th
percentile value should be 10% or less
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Implementation of high-sensitivity
cardiac troponin assays

High-sensitivity cardiac troponin (hs-cTn) assays have been used In
Europe, Australia, New Zealand, and Canada since 2010

The first hs-cTn assay was cleared for clinical use by the FDA in the
United States in 2017

Current FDA approved hs-cTn assays:

1) Fifth-generation Elecsys Troponin T STAT assay (Roche)

2) Beckman Access hs-cTnl assay
3) Siemens Healthineers Atellica IM and ADVIA hs-cTnl assays

4) Abbott ARCHITECT STAT hs-cTnl assay
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Apprehension regarding hs-cTh assays

Poll by Dr. Kontos
published on ACC.org In
October 2018

Will the new ultra-high-sensitivity
troponins be beneficial or
detrimental for the cardiologist?

Beneficial

Detrimental

Total Votes: 151
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Advantages of hs-cTn assays

Clinical Benefits:

Improved accuracy for diagnosing Ml with higher sensitivity and
high negative predictive value for MACE: reduces rates of missed
events.

Earlier rule-out of MI: reduces ED overcrowding. The majority of
patients presenting to the ED with chest pain do not have acute MI.

Earlier detection of MI: earlier initiation of evidence-based
therapies and triage to cardiology.

Identification of patients at high-risk of CV events
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Sensitive troponin assays improve the
early diagnosis of acute Ml
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Development of rapid rule-in and rule-
out pathways

Modified ESC 0/1-h Algorithm for Rapid Diagnosis of M

Oh <12 ng/l
AND
1h-change <3 ng/lL

RULE-OUT @in
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Proportion: 39
NSTEMI: n =
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Sens: S

and(19 ng/l
resulting in€508 NSTEM|

Oh <6 ng/l*

Yes

RULE-OUT

{n=
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NSTEMI:

NPV: 1009
Sens: 100%: (99.

RULE-OUT

(n=1987)

Proportion: 60.8% (59.2-62.5)
NSTEMI: n =2
NPV: 99.9% (99.6-100)
Sens: 99.6% (98.6-100)

Suspected NSTEMI (n = 3267)

Proportion: 23.0
NSTEMI: n = 98

* if chest pain onset >3 h ago

to(6 ng/l

Oh =52 ng/l Th-change =5 ng/l

RULE-IN
(n =529)

Proportion: 16.2% (15.1-17.5)
NSTEMI: n = 408
PPV: 76.7% (73.4-79.7)
Spec: 95.5% (94.7-96.3)

Twerenbold et al. Effect of the FDA Regulatory Approach on the 0/1-h Algorithm for
Rapid Diagnosis of Ml. J Am Coll Cardiol. 2017 Sep 19;70(12):1532-1534
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Increased detection of Ml and non-
Ischemic myocardial injury

High-sensitivity troponin in the evaluation of patients with 3@y ®
suspected acute coronary syndrome: a stepped-wedge, |
cluster-randomised controlled trial

 High-STEACS was a stepped-wedge, cluster-RCT,
examining implementation of hs-cTnl in 48,282 patients

 Hs-cTnl identified 10,360 patients with myocardial injury or
MI. Of these, 17% were not identified by the contemporary
assay (3.6% absolute increase with hs-cTn).

o 33% of those reclassified with hs-cTn were type 1 Ml
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Hs-cTn assay identifies patients at high-
risk for CV events

Patients reclassified

as having myocardial

Injury by a hs-cTn

Group assay had a 13%
e i risk of CV death or
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Shah ASV et al. High-sensitivity troponin in the evaluation of patients with suspected acute coronary
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https://www.ncbi.nlm.nih.gov/pubmed/?term=High-sensitivity+troponin+in+the+evaluation+of+patients+with+suspected+acute+coronary+syndrome:+a+stepped-wedge,+cluster-randomised+controlled+trial

Hs-cTn assays may increase detection

of M|l In women

r——— 47,037 patients _—-—l

Women
(n = 21,959; 47%)

Identified with contemporary cardiac troponin assay (n = 7.563)

2,904 (12%5) Type 1 Myocardial infarction 1,609 (7%%)
B15 (F4) Type 2 Myocardial infarction 505 [2%%)
1,004 (4%%) Mon-ischemic myocardial injury 1,000 (5%:)

Following reclassification with high-sensitivity cardiac troponin assay (n = 9,115)

3,018 (1296) Type 1 Myocardial infarction 2,010 (9%:)
S0 [2%) Type 2 Myocardial infarction F00 [3%5)
1137 (5%4) Mon-ischemic myocardial injury 1,673 (8%)

Hs-cTn assay led to
a relative increase
In the diagnosis of

type 1 Ml in women

by 25%

Lee KK et al. Sex-Specific Thresholds of High-Sensitivity Troponin in Patients With
Suspected Acute Coronary Syndrome. J Am Coll Cardiol. 2019;74(16):2032-2043. e AL
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Concerns regarding hs-cTn assays

Implementation of hs-cTh assays may not improve CV
outcomes

Limited implementation data exists from U.S. populations
to date

There Is potential for increased unnecessary downstream
testing and associated costs

Institutional inertia and activation energy required to
transition to hs-cTn assays
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Hs-cTnh assays may not improve
cardiovascular outcomes

 The implementation of hs-cTn did not reduce the risk of
CV death or Ml at 1-year in High-STEACS (6% versus
5%; OR 1.05, 95% CI 0.92-1.19; p=0.48)

o Similarly, CV death and MI at 1-year were not improved
In women pre- and post-implementation of hs-cTn |

Shah ASV et al. High-sensitivity troponin in the evaluation of patients with suspected acute

coronary syndrome: a stepped-wedge, cluster-randomised controlled trial.
Lancet. 2018;392(10151):919-928.
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Why were CV outcomes not improved
In HIgh-STEACS?

o 2/3 of patients reclassified by hs-cTn had non-ischemic
myocardial injury and type 2 MI, both with no proven
therapies to improve outcomes

 New prescriptions of secondary prevention therapies and
revascularization rates were low among patients
reclassified by hs-cTn
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Impact on downstream testing?

e Analysis of multicenter APACE study of 2,544 patients
presenting with symptoms suggestive of Ml to ED before
(1,455 patients) and after (1,089 patients) hs-cTnT
Implementation

o Coronary angiography rates were similar before and after
the introduction of hs-cTnT (23 vs. 23%, P= 0.09)

o Stress testing was substantially reduced from 29% to 19%
(P <0.001)

 Mean total costs decreased by 20% after the introduction
of hs-cTnT (P= 0.002)

Twerenbold R et al. Impact of high-sensitivity cardiac troponin on use of coronary
angiography, cardiac stress testing, and time to discharge in suspected acute &7 MASSACHUSETTS
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JACC SCIENTIFIC EXPERT PANEL

Recommendations for Institutions
Transitioning to High-Sensitivity
Troponin Testing

JACC Scientific Expert Panel
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Summary

hs-cTn assays improve speed and accuracy of Ml diagnosis

hs-cTn implementation reduces time to exclude Ml and reduces ED stay
times

hs-cTn accurately identifies patients at low-risk for MACE at 30-days

Most patients reclassified with hs-cTn will have non-ischemic
myocardial injury; ~1/3 will have a type 1 MI. Reclassified patients are at
high-risk for subsequent CV death or Ml

hs-cTn testing alone may not decrease risk of subsequent Ml or CV
death

— ADblood test alone can not modify a patients risk

— Only our response (prescriptions, revascularization, etc) to the result
can potentially impact outcomes
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