
Biomarkers, 2009; 14(5): 317–320

R e s e a r c h  Ar  t i c l e

Increases in serum concentration of human  
heart-type fatty acid-binding protein following  
elective coronary intervention

Eftihia Sbarouni1, Panagiota Georgiadou1, Ioannis Sklavainas1, Antigoni Chaidaroglou2, 
Demosthenes Panagiotakos1, Demitrios Degiannis2, and Vassilis Voudris1

1Second Department of Cardiology and 2Molecular Immunopathology and Histocompatibility Laboratory,  
Onassis Cardiac Surgery Center, Athens, Greece

Address for Correspondence:  Eftihia Sbarouni, 2nd Department of Cardiology, Onassis Cardiac Surgery Center, 356 Syngrou Avenue, 176 74 Athens, Greece. 
Tel: +30 2109493372. Fax: +30 210 9493373. E-mail: esbarouni@yahoo.gr

(Received 11 January 2009; revised 11 March 2009; accepted 11 March 2009)

Introduction

Heart-type fatty acid-binding protein (H-FABP) is a 
low-molecular-weight cytoplasmic protein involved in 
the uptake, transport and metabolism of free fatty acids 
in the myocytes and can therefore be regarded as the 
cytoplasmic counterpart of plasma albumin (Azzazy 
et  al. 2006). H-FABP is an early marker of myocardial 
infarction (Kleine et al. 1992, Glatz et al. 1998, Okamoto 
et al. 2000, Seino et al. 2003) and increases sharply after 
successful reperfusion either with thrombolysis or pri-
mary percutaneous coronary intervention (PCI) (Ishii 
et al. 1997, de Lemos et al. 2000, de Groot et al. 2001). 
In addition, H-FABP carries prognostic significance in 
patients with acute coronary syndromes (O’Donoghue 
et al. 2006, Kilcullen et al. 2007). H-FABP is regarded as a 

marker of necrosis but whether or not it can perform as 
a marker of ischemia is not clear. This is the first study to 
examine if H-FABP serum levels increase following non-
urgent coronary angioplasty.

Methods

We studied 31 consecutive patients undergoing non-
urgent coronary angioplasty either ad hoc or electively 
between October 2007 and January 2008. The protocol 
was approved by the Ethics Committee of our Institution 
and all patients gave informed consent. Patients with 
ST-elevation myocardial infarction (STEMI) under-
going primary PCI were excluded. Because H-FABP is 
eliminated from the circulation predominantly by renal 
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Abstract
Background: Heart-type fatty acid-binding protein (H-FABP) is considered a marker of myocardial necrosis 
but whether or not it is modified by myocardial ischemia is not clear. We sought to investigate if H-FABP 
serum levels increase following non-urgent coronary angioplasty. 
Methods: We studied 31 patients undergoing coronary angioplasty. Peripheral venous samples were 
drawn immediately before angioplasty, 1 h after the first balloon inflation and 24 h after the procedure and 
assayed for H-FABP. 
Results: Serum levels of H-FABP increased significantly at 1 h vs baseline from 2554 ± 1268 to 3322 ± 245 pg ml−1 
(p = 0.024). However, no differences were observed between 1 h and 24 h after angioplasty (3268 ± 1861 vs 
3322 ± 2459 pg ml−1, p = 0.87). Moreover, no significant difference was observed when we compared 24 h 
after angioplasty with the baseline (3268 ± 1861vs 2554 ± 1268 pg ml−1, p = 0.112). 
Conclusions: We conclude that H-FABP significantly increases after elective coronary angioplasty at 1 h 
compared with baseline values; whether or not this has any prognostic significance for future events, as it 
occurs with troponins, needs to be studied further.
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clearance, patients with chronic renal failure were also 
excluded (creatinine >1.8 mg dl−1). The mean age of 
our patients was 63 ± 8 years and all but two were male. 
Twelve were diabetic, 21 hypertensive, 28 hypercho-
lesterolemic, eight were smokers and 11 had a family 
history of coronary artery disease. The indication for 
intervention was effort angina with a positive exercise 
test in 13 patients, history of unstable angina–non-
STEMI stabilized with medical therapy in 11 patients 
and a history of STEMI in seven. All patients with acute 
coronary syndromes were included at least 4 weeks 
after the index event. All patients were pretreated with 
aspirin, clopidogrel and statins and all but five were 
on -blockers. The clinical characteristics of the study 
group are presented in Table 1. Twenty-seven patients 
underwent single-vessel angioplasty, three patients had 
two-vessel PCI and one three-vessel PCI, and therefore 
the index procedure achieved complete revasculariza-
tion in only 12 patients. The treated vessel was the left 
anterior descending in 12, the circumflex in 11, the right 
coronary artery in 11 and a saphenous vein graft in two.

Peripheral venous samples were drawn immediately 
before angioplasty, 1 h after the first balloon inflation 
and 24 h after the procedure. All samples were centri-
fuged for 10 min at 3000 rpm within 15 min of sampling 
and stored at -70°C until assayed. The H-FABP was 
measured using an enzyme-linked immunosorbent 
assay (ELISA, HK401; Hycult Biotechnology, Uden, the 
Netherlands); this kit has a minimum detection level of 
250 pg ml−1 and a measurable concentration range of 
102–25 000 pg ml−1.

Cardiac enzymes – creatine kinase (CK), the MB iso-
enzyme of creatine kinase (CK-MB) and cardiac tropo-
nin I (Tn-I) were determined in the 24-h sample, as part 
of the standard care in our hospital. Reference normal 
values are as follows: CK <190 mU ml−1, CK-MB <3.6 ng 
ml−1 and Tn-I <0.1 ng ml−1. This is the 95th percentile of 
the reference control group for CK and CK-MB and the 
99th percentile of the reference control group for Tn-I in 
our institution.

Statistical analysis was performed using SPSS soft-
ware (version 14, SPSS Inc., Chicago, IL, USA). Data are 
presented as mean ± SD (range) and median. Although 
the distribution of H-FABP was found to be normal 
according to specific plots, data analysis was based on 
non-parametric statistical methods due to the small 
sample. In particular, to evaluate differences between 
mean values of H-FABP at the three time points, we 
applied the Friedman non-parametric criterion; post-
hoc analysis was performed with the Wilcoxon test for 
pairwise comparisons; p-values were derived from 
two-sided hypotheses tests. However, due to the infla-
tion of type I error because of multiple comparisons, all 
reported pairwise p-values were corrected according to 
Bonferroni’s rule. Spearman’s correlation was used for 
correlations between H-FABP at 1 and 24 h and cardiac 
enzymes at 24 h.

Results

Overall, there was no difference in H-FABP levels 
between the three prespecified time points (p = 0.16). 
Post-hoc analysis, however, showed that the H-FABP 
level increased significantly at 1 h vs baseline, from 
2554 ± 1268 to 3322 ± 2459 pg ml–1 (p = 0.024). No dif-
ference was observed between 1 h and 24 h after angi-
oplasty (3268 ± 1861 vs 3322 ± 2459 pg ml–1, p = 0.87). 
Moreover, no significant difference was observed when 
we compared 24 h after angioplasty with the baseline 
(3268 ± 1861 vs 2554 ± 1268 pg ml–1, p = 0.112) (Figure 1, 
Table 2). When we analysed our data according to tro-
ponin levels, we found that in troponin-positive patients 
(Tn-I >0.1 ng ml–1, n = 14), the H-FABP level significantly 
increased at 1 h compared with the baseline (p = 0.016), 
with no significant difference between 1 h and 24 h and 
between baseline and 24 h (p = 0.73 and p = 0.43, respec-
tively); conversely, troponin-negative patients (Tn-I 
<0.1 ng ml–1, n = 17) showed no difference at all three time 
points (baseline vs 1 h, p = 0.35; 1 h vs 24 h, p = 0.96; and 
baseline vs 24 h, p = 0.21). CK was greater than 190 mU 
ml–1 in two patients, CK-MB was greater than 3.6 ng ml–1 
in two patients and Tn-I was greater than 0.1 ng ml–1 in 
14 patients, indicating minimal myocardial necrosis. No 
significant correlations between H-FABP levels at any 
time point following PCI and CK-MB and Tn-I at 24 h 

Table 1.  Baseline demographic and clinical characteristics of the 
study population.

 All patients(n = 31)

Age (years), mean ± SD 63 ± 8

Female/male, n 2/29

Cardiac risk factors, n (%)  

Hypertension 21 (67)

Hypercholesterolemia 28 (90)

Diabetes mellitus 12 (38)

Current smoking 8 (25)

Family history 11 (35)

Ejection fraction (%), mean ± SD 51 ± 9

Disease severity, n (%)  

Single-vessel disease 10 (32)

Two-vessel disease 11 (35)

Three-vessel disease 10 (32)

Current medications, n (%)  

ACE inhibitor or ARBs 28 (90)

-Blockers 26 (84)

Calcium blockers 4 (13)

Antidiabetic drugs 12 (38)

Nitrates 27 (87)

ACE, angiotensin-converting enzyme; ARB, angiotensin-receptor 
blockers.
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were observed. The clinical follow-up to 30 days was 
uneventful for all patients.

Discussion

We, for the first time, studied serum H-FABP levels in 
relation to elective coronary intervention and found 
that they significantly increase at 1 h compared with the 
baseline and return to initial values at 24 h; this is essen-
tially due to changes in troponin-positive patients.

The H-FABP level increases within 3 h after acute 
myocardial infarction and returns to reference values 
within 12–24 h; if reperfusion is successful the H-FABP 
level peaks at 4 h and normalizes within 12–20 h, 
whereas if no reperfusion therapy is given, it peaks at 8 h 
and returns to baseline values within 36 h (Azzazy et al. 
2006). H-FABP peaks earlier than troponins, following 
myocardial injury (Okamoto et  al. 2000, Seino et  al. 
2003) as well as reperfusion (Ishii et al. 1997, Hayashida 
et al. 2000, Petzold et al. 2001, Hasegawa et al. 2004). In 
a dog model of reperfusion, H-FABP has been reported 
to increase immediately after reperfusion and reach 
a peak by 20–40 min (Sohmiya et  al. 1993). We found 
that serum H-FABP level increases significantly at 1 h 
compared with the baseline following balloon inflation 
and the 24 h levels are back to initial values. Whether 
H-FABP increases in myocardial ischemia as it does fol-
lowing myocyte necrosis is not clear; in a rat model, it 

was observed that as early as 15 min after ischemia, the 
depletion of H-FABP could be detected and with the 
ischemic time prolonged, the depletion of H-FABP was 
more and more evident; in further detail, at 15 min after 
myocardial ischemia, the concentration of H-FABP was 
four times higher than that of the baseline level and with 
the continuation of ischemic time, the concentration of 
H-FABP increased, peaked at 4 h and then decreased 
(Meng et  al. 2006). In our patients, however, we found 
a significant increase in H-FABP only at 1 h in troponin-
positive patients.

Unbound free fatty acids – the free fraction of serum 
free fatty acids which is not bound to albumin – is con-
sidered to be an early marker of myocardial ischemia 
and has been shown to increase at 30 min post-PCI 
compared with 5 min pre-PCI levels in 22 patients 
undergoing elective angioplasty; in this study unbound 
free fatty acids levels were higher in those patients that 
developed electrocardiographic changes during PCI 
compared with those without such changes (Kleinfeld 
et al. 1996).

In conclusion, H-FABP significantly increases after 
elective PCI at 1 h compared with the baseline values, 
essentially due to changes in troponin-positive patients; 
whether or not this has any prognostic significance for 
future events, as it occurs with troponins, needs to be 
further studied.
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Figure 1.  Box-plots of heart-type fatty acid-binding protein 
(H-FABP) levels throughout the study course (horizontal line repre-
sents the median and the top and bottom of the boxes represent the 
quartiles).
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