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Key Summary Points

The value of repeated measurements of
cardiac troponin following the diagnosis of
acute myocardial infarction (AMI) is unclear.

We investigated patterns of care among
patients who underwent C 20 troponin
assays during hospitalization.

The results of the analysis showed that
repeated measurement of troponin was
often encouraged by consultant
cardiologists, despite a low rate of AMI
and many patients being ineligible for
coronary angiography.

Consultant cardiologists should not
indiscriminantly recommend potentially
wasteful laboratory assays.

INTRODUCTION

Cardiac troponin assays are an essential test for
evaluating patients with suspected acute coro-
nary syndrome and provide necessary informa-
tion to make a diagnosis of acute myocardial
infarction (AMI) [1]. Serial measurements allow
clinicians to determine the pattern of troponin,
which can help distinguish between AMI and
troponin elevation secondary to other condi-
tions [2]. Concerns about the overuse of tro-
ponin assays have been previously raised in the
literature [3]. In a prior investigation at our
institution evaluating troponin use, we
observed an exceptionally high number of
assays had been performed on some patients
during a single hospital stay [3]. That observa-
tion led us to conduct a descriptive study of the
patients who had the highest number of tro-
ponin assays ordered for them, patients that we
refer to as ‘‘superusers’’. To better understand
the patterns of care associated with these
encounters, we reviewed the medical records of
a sample of patients on whom a large number of
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troponin assays had been performed during a
single hospitalization.

METHODS

This was a single-center study conducted at an
academic tertiary care hospital. Data were
retrieved for all patients hospitalized between
2012 and 2015 on whom at least one troponin
assay had been performed. All tests assayed for
troponin T (Roche Diagnostics, Indianapolis,
IN, USA), with a reference range of\ 0.03 ng/
mL. All patients who had C 20 troponin T assays
ordered within a single encounter were identi-
fied as ‘‘superusers’’ for this investigation. The
cutpoint of 20 was chosen based on the fre-
quency distribution of assays per patient in
order to balance comprehensiveness with feasi-
bility of detailed chart reviews. Data were
extracted from a review of medical records,
including clinical history, demographics,
comorbidities, and outcomes.

This investigation was approved by the
University of Florida Institutional Review
Board-01 (protocol number 201501010) and
conformed with the Helsinki Declaration of
1964, as revised in 2013. The need to obtain
informed consent was waived.

RESULTS

Of the 43,063 inpatient encounters featuring at
least one troponin assay, 0.12% (n = 51) were
identified as superusers. The mean (standard
deviation) age of the patients was 59.9 (20.0)
years, and the mean length of stay was 30.8
(18.8) days. Of these patients defined as supe-
rusers, all had at least one elevated troponin
value, and 34 were men (67%). The baseline
characteristics of superusers are described in
Table 1.

Of these 51 encounters, almost all patients
(n = 47) had cardiology consultations; in
approximately one-half of these patients
(n = 25) the result of the cardiology consult was
a recommendation for trending troponins
(Table 2). In none of the superusers did repeated
measures of troponin significantly alter the

management plans. Only 29 patients were
diagnosed with a myocardial infarction (MI);
the remainder were diagnosed with acute
myocardial injury. In 12 of these encounters,
these patients were documented as not being
candidates for invasive angiography due to
either comorbidities or personal preferences.

DISCUSSION

While following the trend of troponins is a
common response to suspected cardiac events,
clinicians should only do so if they anticipate
the results might alter how they manage the
patient. In our sample of troponin ‘‘superusers,’’
none of the patients experienced a change in
their care due to the results of the assays. While
formal criteria for the appropriate use of tro-
ponin assays have not been pursued by any
professional cardiology societies, the lack of
impact on care plans of the results from these
assays suggests that for the population we
studied, ordering a large number of troponin
assays could be considered low value care.

Table 1 Baseline characteristics among troponin supe-
rusers (n = 51 )

Basic demographics Values

Age (years) 59.9 ± 20

Length of stay (days) 30.8 ± 18.8

Body mass index (kg/m2) 28.89 ± 7.19

Male 34 (67%)

Hypertension 31 (61%)

Diabetes mellitus 25 (49%)

Acute kidney injury 10 (20%)

Chronic kidney disease 14 (27%)

Coronary artery disease 25 (49%)

Values are presented as the mean ± standard deviation or
as the the number of patients with the percentage in
parenthesis, as appropriate
‘‘Superusers’’ in this investigation were defined as patients
who had C 20 troponin T assays (Roche Diagnostics,
Indianapolis, IN, USA) ordered within a single encounter
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Furthermore, a substantial portion of the ‘‘su-
perusers’’ were never diagnosed with MI, sug-
gesting that any elevation in their troponin
level was chronic. For patients who are not
candidates for invasive procedures (whether due
to significant comorbidities or the patient’s own
documented preferences), trending troponins
that are already known to be elevated will likely
not change the course of care.

Troponin elevation has been shown in
numerous settings to be a poor prognostic
indicator, but that risk can be ascertained
without repeated measurements of troponin.
Facilities may need to reconsider how troponin
assays can be ordered when newer high-sensi-
tivity troponin assays become available. These
new assays detect troponin in the majority of a
healthy population with higher sensitivity for
detecting MI, possibly at the cost of lower
specificity [4]. Accordingly, concerns exist
regarding whether this will lead to an increase
in cardiovascular resource utilization.
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Table 2 Outcomes and observations among the 51 tro-
ponin superusers

Outcomes and observations n (%)

Outcomes

MI diagnosed during encounter 29 (57%)

Death 14 (27%)

No procedure 42 (82%)

Catheterization 14 (27%)

PCI 5 (10%)

CABG 1 (2%)

Observations

Cardiology consult performed 47 (92%)

Cardiology recommended trending troponins 25 (49%)

Multiple suspected cardiac events during

encounter

5 (10%)

Not candidate for invasive angiography 12 (24%)

Peri-operative MI/demand ischemia 17 (33%)

Post-transplant patient 4 (8%)

CABF Coronary artery bypass grafting, MI myocardial
infarction, PCI percutaneous coronary intervention
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included in the article’s Creative Commons
licence, unless indicated otherwise in a credit
line to the material. If material is not included
in the article’s Creative Commons licence and
your intended use is not permitted by statutory
regulation or exceeds the permitted use, you
will need to obtain permission directly from the
copyright holder. To view a copy of this licence,
visit http://creativecommons.org/licenses/by-
nc/4.0/.

REFERENCES

1. Thygesen K, Alpert JS, Jaffe AS, Simoons ML, Chait-
man BR, White HD. Third universal definition of

myocardial infarction. Circulation. 2012;126:
2020–35.

2. Mahajan VS, Jarolim P. How to interpret elevated
cardiac troponin levels. Circulation. 2011;2011:
2350–4.

3. Winchester DE, Kline K, Estel C, Mahtta D, Taasan S,
Peacock FW. Associations between cardiac troponin,
mortality and subsequent use of cardiovascular ser-
vices: differences in sex and ethnicity. Open Heart.
2018;5:e000713.

4. Tehrani D, Seto A. Third universal definition of
myocardial infarction: update, caveats, differential
diagnoses. Clevel Clin J Med. 2013;80:777–86.

552 Cardiol Ther (2020) 9:549–552

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

	Overuse of Cardiac Troponin Among Hospitalized Patients: A Cohort Study of Biomarker ‘‘Superusers’’
	Introduction
	Methods
	Results
	Discussion
	Acknowledgements
	References




