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Cardiac troponins (cTn) and natriuretic peptides are two
examples of extremely successful novel laboratory tests
introduced in the last three decades. In particular cTn have
profoundly changed our understanding of acute coronary
syndrome and myocardial infarction and Clinical Chemistry
and Laboratory Medicine (CCLM) has regularly published
articles on this topic including thematic issues [1]. In fact,
cTn have become part of the universal definition of myo-
cardial infarction [2]. Starting with the early assay formats
for cTnl and cTnT there has been continuous improvement
of the analytical performance of the assays. For the central
laboratories this means shorter times for analysis and
increased analytical sensitivity leading to lower limits of
detection (LoD) and improved coefficients of variation (CV)
in particular in the low concentration range. At the same
time numerous assays for the point-of-care have been
devised. While these assay formats permit even shorter
times to results they still lag behind in terms of sensitivity
and precision. This has led to a plethora of commercially
available assays for cTn which are very difficult to oversee
for professionals in the field. About 10 years ago, before the
advent of the current high sensitive (hs) assays, Jill Tate,
our esteemed colleague who died much too early last year,
undertook the task to compile the analytical characteris-
tics of the cTn assays available at that time [3]. She summa-
rized the information on 14 assays for automated platforms
(13 cTnlI and one cTnT) as well as four point-of-care tests
(3 cTnl and one cTnT). At that time no assay was available
which met the 10% CV-recommendation at the 99th percen-
tile of a healthy reference population. In this issue the IFCC
Committee on Cardiac Biomarkers (IFCC C-CB) presents a
novel compilation of the currently available cTn assays
with their analytical and diagnostic performances [4]. An
immediate conclusion which can be extracted from the
tables is the poor status of harmonization not to mention
standardization of hs-cTnl assays. It is very obvious that
clinical decision limits currently depend on the assay
used. As a consequence diagnostic algorithms for rapid
rule-out and/or rule-in of myocardial infarction which
have been developed in recent years are assay specific
[5-9]. In fact, currently there are many attempts underway

to develop novel algorithms for patients presenting with
symptoms suggestive of acute coronary syndrome. These
are based on single or consecutive troponin measurements
combined with clinical data and will provide meaning-
ful and robust negative and positive predictive values in
order to improve diagnostic and therapeutic pathways.
The 99th percentile will become less important with
these algorithms. Not surprisingly several thousand well-
characterized patients are required for these purposes. The
plethora of different assays for cTn makes this a formidable
endeavor and also requires clinicians to adapt to different
diagnostic algorithms depending on the locally imple-
mented assays. This underlines the need for further efforts
to harmonize the different assays which should be possible
in principle [10].

A second article by IFCC C-CB also deals with the
cardiac markers but focusses on two interferences — one
very old, i.e. hemolysis, and one very recently observed,
i.e. biotin [11]. The third article analyzes the effects of
sample matrix on cTn [12]. Hemolysis is probably not
only one of the longest known interferences but also
the most common. In particular, emergency room blood
samples are prone to hemolysis. While most laboratories
will know the effect of hemolysis on their own methods,
the data compiled by the IFCC C-CB are of great value,
if decisions on new instrumentation have to be made or
interpretations of results from point-of-care analyzers are
concerned. A still rare but increasingly observed inter-
ference is biotin. As high-dose biotin supplementation
enjoys growing popularity among health-conscious indi-
viduals and high-dose biotin has been evaluated for treat-
ment of multiple sclerosis, laboratorians must be aware
of this novel interference which affects assays relying on
the biotin-streptavidin interaction. As interference is in
theory inverse between sandwich type (commonly used
for proteins) and competitive (commonly used for small
molecules and metabolites) immunoassays this problem
has been particularly cumbersome in endocrinology. As
assays for TSH and free T4 are inversely affected, biotin
supplementation has falsely led to a diagnosis of hyper-
thyroidism in the past [13]. Data collected by Saenger et al.
show that biotin interference with biotin-streptavidin-
based assays may be highly variable depending on the
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assay format. It should be noted that biotin serum concen-
trations well above 100 ug/L may be achieved in real life
by therapeutic biotin administration or self-administra-
tion. Thus, it should be mandatory that concentrations up
to the mg/L range are tested. Currently, there is no simple
solution to this problem, because biotin leads to falsely
low cTn concentrations in the affected assays. In a patient
presenting with chest pain cTn concentrations within the
reference range are commonly observed and are used to
rule out myocardial infarction. Accordingly, different from
endocrine disturbances it will be unlikely that this combi-
nation will raise immediate suspicion of a false negative
cTn result. In my view the only practical solution will be to
ask patients routinely for biotin supplementation if biotin
sensitive assays are used.

The third article in this issue deals with the matrix
issue [12]. In emergency settings most laboratories now-
adays rely on plasma as the preferred material, because
clotting of serum samples delays analysis unaccept-
ably. Heparin plasma is probably most widely used but
EDTA plasma is also an option, in particular because
brain natriuretic peptide is usually determined from
EDTA plasma. The authors show that the Siemens Advia
Centaur hs-cTnl measures lower concentrations of cTnl in
EDTA plasma than in heparin plasma. This is similar to
previous data with the Access hs-cTnl assay [14]. It is very
likely that this bias between the two matrices will affect
decisions based on the upcoming algorithms.

Taken together, these articles impressively underscore
the tremendous progress made with cardiac biomarkers in
the last three decades but also remind us that there are
still many issues that should and hopefully can be opti-
mized in the future. In particular, the overview presented
by Collinson et al. [4] should motivate all stakeholders to
advance harmonization of cTn assays with undiminished
effort.
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