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ABSTRACT

More rapid triaging of patients suspected for
acute myocardial infarction (AMI) is needed to
facilitate early initiation of appropriate therapy in
patients with AMI and to exclude low-risk pa-
tients who can safely be sent home. Heart-type
fatty acid-binding protein (H-FABP) is estab-
lished to be the earliest available plasma marker
for AMI diagnosis. There is a paucity of data on
circulating levels of H-FABP in the general popu-
lation. In this study we applied a H-FABP im-
munoassay with improved analytical perform-
ance to assess plasma H-FABP reference values
in a relatively large group (n = 443) of healthy
subjects aged 18 - 69 y. Mean (£SD) plasma H-
FABP concentration was 1.7 + 0.9 ng/mL, with
somewhat higher values found in males than in
females. Plasma H-FABP also increases with
age, as previously reported. The 99th centile
was obtained for subjects aged 41 - 69 years and
amounted to 5.6 ng/mL.
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1. INTRODUCTION

Biochemical markers of myocardial injury are impor-
tant tools for the diagnosis of patients with suspected
acute myocardial infarction (AMI), especially in those
cases in which electrocardiographic (ECG) changes are
equivocal or absent. Therefore, these so-called cardiac
markers are included in the diagnosis of acute coronary
syndromes (ACS) [1]. In recent years, attention has
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shifted to those cardiac markers that allow an earlier and
more appropriate diagnosis of patients in order to install
the proper therapy as early as possible. Heart-type fatty
acid-binding protein (H-FABP) is established to be the
earliest available plasma marker for ACS detection [2].
For triaging at presentation of patients suspected of ACS,
H-FABP performs better than cardiac troponin T (cTnT)
[3], and in the early hours after onset of symptoms even
better than high-sensitivity ¢TnT [4]. In addition, H-
FABP predicts long-term mortality and re-infarction in
patients with suspected ACS who are cTnT negative [5].
It has been suggested that the combination of H-FABP
and cTnT would provide an optimal sensitivity and nega-
tive predictive value for ACS detection [3,6,7].

Reports on plasma H-FABP reference values are
scarce [2,8-10]. The reported upper reference limit, i.e.,
the 99th percentile of the plasma H-FABP reference
concentration, ranges from 5 ng/mL [9] to 9 ng/mL [10].
The aim of the present work was to apply an ELISA with
high sensitivity (detection limit 0.25 ng/mL) to assess
H-FABP reference values in a relatively large group (n =
443) of subjects aged 18 - 69 years.

2. MATERIALS AND METHODS

Plasma samples were obtained from 443 apparently
healthy individuals (229 males, age 18 - 68 years, and
214 females, age 18 - 69) visiting the blood bank in
Maastricht (Sanquin), the Netherlands, or in Leuven,
Belgium. EDTA was used as anti-coagulant. Plasma
samples were stored at —20°C and H-FABP was analyzed
within a maximum of 4 weeks after storage. The study
was approved according to the applicable regulations in
the Netherlands and Belgium.

Heart-type FABP was measured using a direct non-
competitive (sandwich-type) enzyme-linked immunosor-
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bent assay, essentially as developed by Wodzig et al. [11]
but with adaptations to increase its accuracy especially at
lower H-FABP concentrations [2]. The monoclonal an-
tibodies used were developed and characterized by Roos
et al. [12]. The capture antibody (67D3) was conjugated
to biotin and the detector antibody (66E2) to horseradish
peroxidase (HRP). Samples were measured by incubat-
ing a streptavidin-coated ELISA plate with a mixture of
both antibody conjugates and the plasma sample.
Recombinant human H-FABP was produced by U-
Protein Express (Utrecht, the Netherlands) and used as
calibrator. A codon optimized sequenced human H-FABP

gene was transformed in BL21(DE3)Star-pLys S bacteria.

H-FABP protein was purified using gel filtration and
ion-exchange chromatography to >99% purity.

The detection limit of the assay was 0.25 ng/mL, and
the detection range was up to 32 ng/mL. The interassay
coefficient of variation (CV) was determined with pooled
plasma samples of 5, 12 and 25 ng/mL to amount to 4%,
5% and 7%, respectively.

Data are presented either as medians, with 25 and 75
percentiles in parentheses, or as mean + SD as indicated.
Parametric 99th centile value was calculated after loga-
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rithmic transformation without removal of outliers. Ten
samples showed values below the detection limit of 0.25
ng/mL and were assigned the detection limit; of these,
two samples were from subjects in the age category 41 -
69 years from which the 99th centile was calculated.

3. RESULTS

Table 1 provides the median plasma concentrations of
H-FABP, together with 25 and 75 percentile values, for
different age groups. For the entire group of 443 pre-
sumed healthy individuals (age 18 - 69 y) the mean (£SD)
H-FABP plasma concentration was 1.7 ng/mL (£0.95).
In general, H-FABP concentrations are somewhat higher
for male (1.9 + 0.9 ng/mL) compared to female subjects
(1.5 £ 0.9 ng/mL) and increase with age although this
increase is less pronounced in male than in female sub-
jects (Table 1).

To define the 99th centile value for plasma H-FABP
data for subjects 41 - 69 years were used (253 subjects),
as these represent the age group from which the majority
of patients with suspected ACS enter the hospital. The
99th centile found is 5.6 ng/mL (Figure 1).

Table 1. Median plasma concentrations (with 25 and 75 percentiles) of H-FABP (in
ng/mL) in apparently healthy men and women of different age groups.

Age group (year)
18 -30 31-40 41-50 51-60 61-70
Female 1.0(0.6-1.3) 1.2(1.0-1.6) 1.6 (1.4-1.8) 1.6(14-23) 22(1.8-2.6)
Male 1.3(0.8-1.9) 1.3(1.0-2.1) 1.9(1.6-23) 22(1.6-26) 22(1.7-2.6)

Data are expressed as median (25 and 75 percentile) for 28 - 40 subjects per age group and per sex.
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Figure 1. Distribution of plasma H-FABP in apparently healthy volunteers of 41 - 70 years.
Data are shown for females (n = 113) and males (n = 140) separately and combined. The

99th centile is 5.6 ng/mL.
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4. DISCUSSION

The observed mean plasma H-FABP concentration,
which was measured with an assay with improved ana-
lytical performance, is similar to previously published
values for apparently healthy volunteers [2,8-10]. We
also confirm the increase of plasma H-FABP with age
and higher values for male than for female subjects [2,8].
However, a previous study of a UK population sample
reported no significant gender differences, although a
tendency to higher values in male subjects was noted [9].

The 99th centile value defined in our report (5.6 ng/mL)
agrees to that reported by Bathia et al. [9] which is lower
than that reported by others [8,10]. These discrepancies
may result, at least in part, from the use of distinct im-
munoassays for H-FABP, as the various investigators ap-
plied either the Randox Evidence Investigator assay [9],
the Randox immunoturbidimetric assay [10], or the Mar-
kit-M H-FABP assay from Dainippon Pharmaceutical
Ltd. [8]. It has been suggested that the difference between
assays is due to a calibration difference rather than a dif-
ference in antibody specificity [9]. Therefore, an interna-
tional H-FABP standard will be needed to make sure that
H-FABP become more widely used in clinical practice.

Various clinical studies have assessed the diagnostic
performance of H-FABP in the early diagnosis of AMI
and the receiver operating characteristic (ROC) curve
analyses have reported cut-off levels for a positive test
ranging from 3.3 to 12 ng/mL [6,13,14]. The 99th centile
value of 5.6 ng/mL agrees with this range of reported
cut-off levels.

It should be noted that plasma H-FABP can be quanti-
tatively determined in the full normal population. In con-
trast, for troponin T (and also troponin I), the assay detec-
tion limit is much closer to the 99th centile value so that
troponin levels cannot be quantitatively determined in a
larger part of the normal population [15]. These differ-
ences in analytical performance between H-FABP and
TnT add to the potential of H-FABP for risk stratification
in patients suspected for ACS.
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