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To the Editor,

Rapid rule-out of acute myocardial infarction (AMI) in 
chest pain patients presenting to the emergency depart-
ment (ED) is central in assuring adequate triage and opti-
mizing ED length of stay. ED physicians consider safe 
rule-out strategies with a negative predictive value >99% 
[1]. Several studies have demonstrated that this diagnostic 
performance can be reached with a single value of highly 
sensitive cardiac troponin (hs-cTn) at patient admission 
lower than the limit of detection (LOD) of the assay [2, 
3]. Accordingly, the LOD has been recommended as the 
lowest reportable limit of troponin results [4]. Accurate 
calibration of hs-cTn assays in the low range of concen-
trations is therefore of the utmost importance for this 
application, as even relatively small analytical variations 
may influence the proportion of patients who could be 
identified as suitable for discharge, potentially leading 
to clinical misdiagnosis or mismanagement [5]. However, 
commercial internal quality control (IQC) materials 
usually do not cover such low concentrations, leaving 
the assay vulnerable to potential drifts that could remain 
unnoticed. There is evidence that drifts over time are asso-
ciated with reagent and calibrator lot changes, platform to 
platform variability, and different schemes of instrument 
maintenance, as well as instrument decline and malfunc-
tioning [6, 7]. With these considerations in mind, in March 
2017  we elected to use a low concentration serum pool 
with a concentration near to the LOD of the hs-cTn T assay 

as an additional IQC material (IQC3), besides commercial 
control materials, both to identify any possible drift in the 
assay calibration and to monitor assay performance near 
the assay LOD. Here, we evaluated the impact of this addi-
tional quality tool on the performance of our laboratory in 
the external quality assessment (EQA) program.

In our laboratory, we measure hs-cTn T on two inter-
changeable Cobas e411 platforms (Roche Diagnostics). 
Limit of blank and LOD of this assay are 3 and 5 ng/L, 
respectively [8]. For routine checking of the platform 
 alignment, we run Roche PreciControl Troponin 1 and 
2  materials (cat. no. 05095107190). IQC3 is prepared by 
pooling fresh leftover human sera at a final hs-cTn T 
concentration of approximately 5 ng/L, stored at –20  °C 
in 250 μL aliquots. A sufficient amount of IQC3 is pre-
pared to run it on our two instruments for approximately 
2 months. Before the introduction in use of each IQC3 new 
batch, batch-specific target value and acceptability range 
are determined by calculating the mean ±30% of 10 pre-
liminary measurements, performed after verification of 
optimal instrumental conditions. IQC3 is then routinely 
assayed, together with the regular two level PreciCon-
trol Troponin material provided by the manufacturer,  
twice daily and after every new calibration. If IQC results, 
including IQC3, are “out of control”, immediate correc-
tive actions, such as recalibration or technical interven-
tions, are undertaken before reports related to the patient 
samples analyzed in the affected run are issued and meas-
urements repeated. Accuracy of our hs-cTn T measure-
ments is evaluated by participation to the EQA for cardiac 
markers organized by the UK National External Quality 
Assessment Service. This monthly scheme consists of the 
assessment of four different samples and always includes 
a “low concentration sample” (LCS) with cardiac troponin 
concentrations lower than the 99th percentile limit of the 
reference distribution, obtained by spiking with troponin 
complex a serum sample from a healthy female. Lacking 
however the definitive demonstration of the commutabil-
ity of this material, we evaluate our EQA results by com-
paring them with the mean value of the Roche 411 module 
group, i.e. participants using the same model instrument/
reagents/calibrator from one manufacturer, and applying 
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the recommendations made by the Australasian Asso-
ciation of Clinical Biochemists, who recommended a 
maximum total error (mTE) of ±22.5% [9].

Figure 1 shows EQA results obtained by measur-
ing LCS before (February 2015–February 2017) and after 
(March 2017–April 2019) the introduction of IQC3 in our 
daily practice. In the first period, 10 results out of 25 per-
formed LCS measurements (40%) did not meet mTE, while 
in the second period only one out of 26 results (3.8%) did 
not (Fisher exact test, p = 0.002 between the two periods). 
The measured hs-cTn T in the failed scheme (September 
2018) was 9.1 ng/L vs. a peer group mean value of 7.2 ng/L, 
resulting in a total error of +26.4%, relatively close to mTE. 

This marked improvement in the accuracy was obtained 
while the imprecision performance of the measuring 
systems, evaluated as previously described on a hs-cTn 
T concentration around the 99th percentile limit of the 
reference distribution [10], was substantially unchanged 
(fiscal year 2015 vs. fiscal year 2018 cumulative CVs were 
5.7% [mean hs-cTn T, 16.9 ng/L] vs. 5.7% [mean hs-cTn T, 
16.1 ng/L], respectively).

Our results show an overall significant improvement 
in the accuracy of hs-cTn T measurements at low but 
clinically relevant concentrations of the analyte since the 
introduction of IQC3. This is vital in order to assure the 
correct differentiation, after a single hs-cTn measurement 
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Figure 1: Results, expressed as total error in percentage, obtained by measuring “low concentration sample” of the UK National External 
Quality Assessment Service scheme before (A) and after (B) the introduction of the internal quality control material with a concentration 
near the limit of detection of hs-cTn T.
Red bars indicate the total error limits as recommended by the Australasian Association of Clinical Biochemists [9].
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at ED admission, between patients with a negligible risk 
of cardiac adverse events who are potentially suitable for 
immediate discharge and those needing further evalua-
tion in order to exclude/confirm AMI. It is widely accepted 
that concentrations of control materials should be chosen 
so that they reflect decision levels for a given analyte. 
Therefore, manufacturers of hs-cTn measuring systems 
should be encouraged to provide quality control materi-
als that cover all the clinically relevant concentrations of 
the analyte, including those close to the LOD to monitor 
baseline drifts.
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