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Letter to the editor

Long-term quality control testing on a high-sensitivity cardiac troponin I assay

To the Editor,

Monitoring high-sensitivity cardiac troponin assays at concentra-
tions below and slightly above the 99th percentile is an important la-
boratory recommendation [1]. Guidelines and clinical studies have
provided guidance on how absolute changes in cardiac troponin con-
centrations or percent changes can be used to aid in early decision-
making for acute myocardial infarction and in the differentiation of
acute versus chronic myocardial injury [2–4]. Our laboratory program
has been utilizing patient-derived quality control (QC) material for
nearly a decade [5,6], with both a normal concentration QC material
(i.e. below the 99th percentile concentration) and a QC material around
the 99th percentile concentration cutoff being produced when our sites
transitioned to a high-sensitivity cardiac troponin assay [7,8]. These QC
materials not only aided in the development of the total analytic error
criterion for high-sensitivity cardiac troponin<10 ng/l [9], but also
demonstrated possible limitations for using small concentration
changes in this range across multiple sites [8]. More recently, data
using the normal concentration QC material has confirmed that once a
day measurements are sufficient for monitoring purposes with within
day imprecision being superior to between day imprecision [10].

However, there are limitations to the above analyses; in that typi-
cally the data were derived from 1 QC lot only. Because long-term as-
sessment between different analyzers and lots of QC material have not
been formally assessed, in the present analyses we assessed the varia-
tion and differences in concentrations between two analyzers that have
been used for the validation, implementation and the clinical reporting
of Abbott Diagnostics' high-sensitivity cardiac troponin I (hs-cTnI) assay
across three lots of patient-derived QC material used during 2014 to
2019. Briefly, analyzer 1 (Architect ci8200) was from the Juravinski
Hospital and analyzer 2 (Architect ci16200) was from the Hamilton
General Hospital, Hamilton, Ontario, Canada [8,11]. The data from the
different QC lots were obtained from the following timeframes on the
respective analyzers: analyzer 1: lot A normal QC date range 10/15/
2014 to 3/7/2016 and 99th percentile QC date range 10/16/2014 to 3/
7/2016; lot B normal QC date range 2/17/2016 to 10/8/2017 and 99th
percentile QC date range 2/17/2016 to 10/8/2017; lot C normal QC
date range 9/17/2017 to 5/30/2019 and 99th percentile QC date range

9/17/2017 to 5/30/2019 and analyzer 2: lot A normal QC date range
10/15/2014 to 3/7/2016 and 99th percentile QC date range 9/20/
2014 to 3/7/2016; lot B normal QC date range 2/17/2016 to 10/19/
2017 and 99th percentile QC date range 2/17/2016 to 10/19/2017; lot
C normal QC date range 10/11/2017 to 5/30/2019 and 99th percentile
QC date range 10/11/2017 to 5/30/2019. The only QC data points that
were eliminated from the analyses were those points where there was a
mix-up/incorrect assignment in running the QC material (e.g., the
normal QC material was ordered as the 99th percentile QC material
etc.), with non-parametric analyses and percent frequency polygonal
histograms used to assess and visualize differences between analyzers
(Analyse-it and StatsDirect software).

For lot A there were 20 and 7 incorrect assigned QCs, for lot B there
were 7 and 6 incorrect assigned QCs and for lot C there were 6 and 1
incorrect assigned QCs for analyzers 1 and 2, respectively, leaving a
total of 4688 results for the normal QC material and 4720 results for the
99th percentile QC material. For the normal QC material, analyzer 1
(lot A n= 791 | median=4.2 ng/l, lot B n= 907 | median= 4.0 ng/l,
lot C n=813 | median= 5.1 ng/l) yielded lower concentrations as
compared to analyzer 2 (lot A n=596 | median= 4.9 ng/l, lot B
n=750 | median= 4.5 ng/l, lot C n= 831 | median= 5.3 ng/l;
p < .0001 for each comparison via Mann-Whitney test) (Fig. 1a). This
minor difference of ≤1 ng/l between analyzers was also evident with
the 99th percentile QC material with analyzer 1 yielding slightly lower
results as compared to analyzer 2 (Fig. 1b). The maximum interquartile
range (25th to 75th) and central 95th percentile range (2.5th to 97.5th)
for the normal QC material was ≤1.0 ng/l and ≤2.6 ng/l, respectively,
and for the 99th percentile QC material was ≤3.5 ng/l and ≤11.2 ng/l,
respectively over these 3 lots.

Long-term testing using patient-derived QC material demonstrated
that differences of approximately 1 ng/l between analyzers using the
same reagent lots may be evident. This may be particular important for
sites using an early rule-out protocol for myocardial infarction where
concentrations< 10 ng/l and minor absolute changes between serial
sampling have been proposed [2,4]. By measuring a low QC material,
laboratories may help physicians in selecting the most appropriate
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Fig. 1. Polygonal histogram plots: a) comparing three different lots (A,B,C) of QC material< 10 ng/l (i.e., normal QC material) between an ARCHITECT ci8200
(analyzer 1) and an ARCHITECT ci16200 (analyzer 2) and b) 3 different lots (A,B,C) of QC material> 30 ng/l (i.e., 99th percentile QC material) between an
ARCHITECT ci8200 (analyzer 1) and an ARCHITECT ci16200 (analyzer 2).
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change criteria for the application of high-sensitivity cardiac troponin
testing in patients with possible acute coronary syndrome [4].
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