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Elevated heart-type fatty acid-binding protein predicts early myocardial

injury and aids in the diagnosis of non-ST elevation myocardial infarction
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Background: Biomarkers play an important role in the early diagnosis, risk stratification and management of
patients with the acute coronary syndrome. Objective: The objective of this study was to evaluate the clinical
reliability of heart-type fatty acid-binding protein (h-FABP) in identifying patients with the acute coronary syndrome
in the early hours of chest pain. Methods: Creatine kinase (CK-MB) (in laboratory), troponin T (in laboratory)
and h-FABP (with point-of-care test CardioDetect) were performed on 791 patients who presented with chest
pain with duration since onset ranging from 20 minutes to 12 hours. Results: Data of the 791 patients were
analysed. h-FABP had a higher sensitivity of 75.76% and a specificity of 96.97% compared with 58.59% and
98.84% for troponin T and 68.69% and 97.54% for CK-MB respectively (in the first 6 hours). Conclusion:
h-FABP was found to be a better biomarker of cardiac necrosis in the early hours in the diagnosis of non-
conclusive ECG in patients with acute myocardial infarction. (Hong Kong j.emerg.med. 2009;16:141-147)

791 20 12
T CardioDetect 791

6 75.76% 96.97%
T 58.59% 98.84% 68.69% 97.54%

Keywords: Biological markers, coronary disease, creatine kinase, fatty acid-binding proteins, troponin T

T

Introduction

Cardiovascular disease is the most common cause of
death in developed and developing countries. It
accounts for 36% of the total deaths around the world
and 25% of deaths in the United Arab Emirates (UAE)
and the entire Gulf. Acute chest pain is one of the
most common reasons for presentation to the
emergency department. However, only 15-25% of
patients with acute chest pain actually have acute
coronary syndrome (ACS) after diagnostic evaluation.
The difficulty is to differentiate patients with ACS from
those with non-cardiac chest pain.1,2 Several advances
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onset, rapid kidney clearance from the circulation and
high cardiac specificity suggests great potential for
clinical use.8-10 h-FABP has been researched since 1988,
due to its high potential as an early marker for
myocardia l  infarct ion.  It  bears  cons iderable
resemblance to myoglobin in terms of size, location
within the cell, release and clearance kinetics, but is
superior due to its higher specificity.11,12 The only
obstacle was finding a quick accurate tool to capture
and measure the h-FABP without any further delay
that accompanies ELISA tests.6,7 This has been resolved
by the innovative h-FABP point-of-care (POC) test
(CardioDetect® med card by Rennesens GmbH, Berlin,
Germany).11

This prospective study was undertaken to evaluate
h-FABP as a rapid indicator for assessment of
myocardial damage in patients with typical cardiac
chest pain and non-conclusive ECG.

Materials and methods

Study population
Eligible patients with suspected AMI admitted to the
Emergency and Trauma Center of Rashid Hospital,
Dubai from September 2006 to September 2007 were
included in the study, with the following criteria:
1. Time window of admission: onset of pain 20

minutes-12 hours.
2. Patients with typical cardiac chest pain.
3. Patients with no ST segment elevation in the ECG.

The exclusion criteria were:
1. ST elevation myocardial infarction.
2. Known renal disease.
3. Age less than 20 years.

Study design
The study protocol was approved by the Dubai Medical
Health Authority, Medical Ethics Committee and
Medical Research Committee of Rashid Hospital. The
Department of Health (Rashid Hospital) funded the
study. All patients had a 12-lead ECG and biochemical
markers which included troponin, CK, CK-MB and
h-FABP.

in recent years have enhanced the accuracy and
efficiency of the evaluation of patients with acute chest
pain and include better blood markers for the detection
of myocardial injury.3,4 The early diagnosis of acute
myocardial infarction (AMI) is however sometimes
difficult due to:5

1. Equivocal electrocardiogram (ECG) changes and
other conditions with ECG changes that mimic
AMI.

2. AMI patients without ST-segment elevation.
3. Delayed liberation and detection of cardiac markers

of myocardial necrosis such as troponin and creatine
kinase (CK).

Cardiac troponin is frequently not detected until after
4-6 hours and in many cases, repeated measurement is
needed 8-12 hours after admission. The importance
of early risk stratification in the management of AMI
is emphasized in the American Heart Association task
force guidelines.6 Risk stratification is an important
objective in the evaluation of patients with ACS. The
presence of positive biomarkers indicates higher risk
and worse prognosis.7 ST elevation myocardial
infarction (STEMI) is diagnosed by the symptoms and
the characteristic ST elevation on the ECG and is
treated by immediate reperfusion, either fibrinolytic
the r apy  o r  p r imar y  pe r cu t aneous  co rona r y
intervention. The other two variants of ACS, non-ST
elevation myocardial infarction and unstable angina
are differentiated from each other by the presence of
positive cardiac biomarker in the former and the
treatment varies accordingly.1-3

Heart-type fatty acid-binding protein (h-FABP) is
being evaluated as a rapid indicator for the assessment
of myocardial damage in patients with typical cardiac
chest pain and non-conclusive ECGs.8 h-FABP is a low
molecular mass cytoplasmic protein (15 kDa) available
in abundance in myocardial tissue.8-10 h-FABP is
released from the heart during cell necrosis much
quicker than any other marker. h-FABP serum level
not only rises early but is normalised after 24 hours
allowing for the detection of recurrent myocardial
infarction. h-FABP's advantage is specifically dominant
in the early phase of myocardial infarction. The
combination of initial h-FABP release after symptom
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After the initial assessment, a few drops of blood were
taken (to measure h-FABP) from the same sample that
were send to the laboratory for assay of troponin, CK
and CK-MB (informed consent was taken). These
samples were taken blinded to clinical data and the
CardioDetect® test was done by a trained nurse.
h-FABP in the blood was qualitatively tested using the
CardioDetect® POC test. It is an immunological
rapid test with a detection threshold of 7 ng/ml. The
concentration of troponin T (cTnT) was quantitatively
measured in the laboratory using an electro-chemi-
luminescence immunoassay: (a) cut off value <0.03 ng/ml;
(b) medium 0.3-0.9 ng/ml; (c) myocardial infarction
≥1 ng/ml. CK-MB was quantitatively measured in the
laboratory using the Immunological UV SA; the
baseline was 0-24 u/l.

The diagnostic performance of h-FABP was compared
with that of cTnT, the standard test in clinical practice,
in accordance with the American Heart Association
task force guidelines. Serial troponin was repeated
6 to 12 hours after the initial sampling to establish a
diagnosis. The diagnosis of myocardial infarction was
confirmed with a positive troponin.

The patients who had negative cardiac biomarkers (at
least 3 sets) and no sequential ECG changes were
discharged from the Emergency Department, while
those patients who turned out to have acute coronary
syndrome were admitted by the cardiologist. Data were
analysed based on the discharge diagnosis for clinical
sensitivity, specificity and negative predictive value.

Study limitation
h-FABP level is usually elevated in patients with renal
insufficiency or renal failure, ending in false positive
results despite the absence of AMI. This is due to the
fact that h-FABP is cleared through the kidney and
the clearance will be reduced in patients with renal
problems. However, this limitation is not unique to
h-FABP but also applies to cardiac troponins. In
patients with renal impairment, quantitative analysis
of h-FABP is required to see the rise and fall of the
marker. Quantitative analysis was not available during
the study period. Also, h-FABP was not repeated when
the first test showed a negative result, as in the other

biochemical markers; another test should have been
repeated after an hour if chest pain persisted.

Results

A total of 807 multi-ethnic cardiac chest pain patients
with equivocal ECG findings were enrolled in the
study. There were 627 males and 180 females, and 16
patients with incomplete data were excluded. Therefore
the final analysis included the data of 791 patients.
Patient demographics are shown in Figure 1; 42% were
Indians as they constituted the major portion of UAE's
workforce. Nationals comprised 18% of the study
group which was quite a large number when compared
to the UAE national population and it points to the
increasing incidence of cardiovascular disease among
our nationals.

Analysis of the data showed that h-FABP had a
sensitivity of 75.76% and a specificity of 96.97%
compared with 58.59% and 98.94% for cTnT and
68.69% and 97.54% for CK-MB in the initial 6 hours
after the onset of chest pain (Figure 2 and Tables 1a &
1b). Altogether, 99 patients had acute myocardial
infarction as confirmed by positive troponin levels (the
gold standard test). Nine out of the 21 false positive
patients tested by h-FABP had renal insufficiency with
an abnormal creatinine level.

Repeated troponin testing 6 hours after the onset of
chest pain showed positive results in 38 patients out
of the 41 false negative patients, thus increasing the
sensitivity of troponin to 96.97% and the specificity
to 98.84% (6 hours after the onset of chest pain).

The sensitivity and specificity of CK-MB was 98.99%
and 97.54% respectively after 6 hours. h-FABP
diagnosed 75 AMI patients as compared to 58 patients
by cTnT in the initial 6-hour period; i.e. 17 more
patients were diagnosed by h-FABP. Sensitivity could
have been higher if h-FABP was repeated as the other
biochemical markers if the first test was negative.

h-FABP was found to have a higher negative predictive
value when compared with that of cTnT and CK-MB.
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Figure 1. Patient demographics (a) gender; (b) age; (c) nationality; (d) underlying disease. CVA=cerebrovascular accident;

IHD=ischaemic heart disease; UAE=United Arab Emirates.

Figure 2. Sensitivity and specificity of cardiac markers. CK=creatine kinase; CK-MB=creatine kinase MB fraction; cTnT=cardiac

troponin T; h-FAPB=heart-type fatty acid binding protein.

(a) (b)

(c) (d)
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Table 1.  (a) Sensitivity, (b) specificity and (c) negative predictive value of cardiac markers

(a) Sensitivity

Cardiac marker h-FABP cTnT (<6 hr) cTnT (>6 hr) CK-MB (<6 hr) CK-MB (>6 hr)

True positive 75 58 96 68 98

AMI patient 99 99 99 99 99

False negative 24 41 3 31 1

Sensitivity % 75.76% 58.59% 96.97% 68.69% 98.99%

(b) Specificity

Cardiac marker h-FABP cTnT (<6 hr) cTnT (>6 hr) CK-MB (<6 hr) CK-MB (>6 hr)

True negative 671 684 684 675 675

Non-AMI patient 692 692 692 692 692

False positive 21 8 8 17 17

Specificity % 96.97% 98.84% 98.84% 97.54% 97.54%

(c) Negative predictive value

Cardiac marker h-FABP cTnT CK-MB

True negative 671 684 675

False negative 24 41 31

Negative predictive value 96.55% 94.34% 95.61%

AMI=acute myocardial infarction; CK=creatine kinase; CK-MB=creatine kinase MB fraction; cTnT=cardiac troponin T; h-FAPB=heart-type fatty

acid binding protein

The negative predictive values of h-FABP, cTnT
and CK-MB were 96.55%, 94.34% and 95.61%
respectively (Table 1c).

Discussion

Despite the advent of cardiac centres and the
development of assays for highly sensitive and
specific biochemical markers of myocardial necrosis,
emergency department evaluation and triage of
patients with chest pain of unclear origin remain a
challenge.12 Studies have suggested that from 2%
to 4% of patients with chest pain presenting to the
emergency department who are released after initial
evaluat ion i s  ul t imate ly  found to have had a
myocardial infarction.13 A sensitive and specific
earlier marker of myocardial cell injury might be
helpful in making triage and treatment decisions.13

The principal characteristics that would make an
ideal marker for early detection of myocardial injury
include:

1. Small size: a small size molecular marker is more
rapidly released into the circulation allowing early
detection of myocardial damage.

2. Absence in the circulation under physiological
conditions, thus its detection will be abnormal with
even minimal increase of the marker in the plasma.

3. Absolute specificity for the myocardium.14

h-FABP's advantage is dominant in the early phase of
myocardial infarction due to: (1) its size and weight,
(2) abundance in the heart tissue, and (3) release and
clearance kinetic.15 The combination of a sensitive
marker such as h-FABP for early detection, with a
cardiospecific marker such as troponin for later
confirmation can be recommended to provide optimal
diagnostic performance, specifically non-STEMI, to
minimise the risk of false exclusions of patients with
AMI.16

With increasing health awareness, more people present
earlier to the emergency department, especially chest
pain patients. A single biomarker assay in the
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emergency department has inadequate sensitivity to
exclude AMI or adverse outcomes. Rashid hospital's
experience with h-FABP demonstrates that the
sensitivity of h-FABP is higher when compared to other
biochemical markers (troponin by approximately 15%)
and around the same specificity in comparison with
other biomarkers in the early hours.

We included patients with chest pain durations of
20 minutes to 12 hours when h-FABP was compared
with troponin which usually elevates 4-6 hours after
the onset of chest pain. Patients with known renal
disease were not included in the study. However
most of the patients were newly diagnosed to have
renal impairment in the hospital and these patients
were also included in the study. The results of
laboratory investigations including renal function
test took around half an hour and h-FABP had
already been done on all patients with cardiac chest
pain at the time of presentation to our emergency
department.

The cost of performing h-FABP was higher than that
of cTnT and CK-MB ($6 for cTnT or CK-MB; $12
for h-FABP); as at Rashid Hospital. New tests, like
new drugs, are usually more expensive than the ones
they replace, and budgetary constraints frequently
hamper introducing new tests even when there is
abundant evidence. h-FABP supplies diagnostic safety
in the first and decisive hours, closing the diagnostic
gap. Once myocardial infarction is excluded at an early
stage, considerable cost to the public and private
healthcare sectors can be saved.

h-FABP was found to be a superior biomarker of
cardiac necrosis in the diagnosis of myocardial
infarction in patients with non-conclusive ECG. POC
testing of h-FABP and cTnT can be used as diagnostic
tool for early triage. h-FABP can be performed in serial
measurement and usage of CardioDetect® quant
(a  dev ice  that  can interpre t  h-FABP resu l t s
quantitatively) may further improve the diagnostic
value of h-FABP. A broader multicentre study needs
to be conducted for further evaluation.

Conclusion

h-FABP is a superior biomarker of cardiac necrosis in
the diagnosis of AMI in patients with non-conclusive
ECG in the early hours due to higher sensitivity and
higher negative predictive value in comparison with
other biomarkers, namely cTnT and CK-MB.

References

1. Alpert JS, Thygesen K, Antman E, Bassand JP.
Myocardial infarction redefined-a consensus document
of the Joint European Society of Cardiology/American
College of Cardiology Committee for the redefinition
of myocardial infarction. J Am Coll Cardiol 2000;36
(3):959-69.

2. Antman EM, Anbe DT, Armstrong PW, Bates ER,
Green LA, Hand M, et al. ACC/AHA guidelines for
the management of  patients  with ST-elevation
myocardial infarction-executive summary. A report
of the American College of Cardiology/American
Heart Association Task Force on Practice Guidelines
(Writing Committee to revise the 1999 guidelines
f o r  t h e  managemen t  o f  p a t i en t s  w i th  a cu t e
myocardial infarction). J Am Coll Cardiol 2004;44
(3):671-719.

3. Braunwald E, Antman EM, Beasley JW, Califf RM,
Cheitlin MD, Hochman JS, et al. ACC/AHA guideline
update for the management of patients with unstable
angina and non-ST-segment elevation myocardial
infarction-2002: summary article: a report of the
American College of Cardiology/American Heart
Association Task Force on Practice Guidelines
(Committee on the Management of Patients With
Unstable Angina). Circulation 2002;106(14):1893-900.

4. Boersma E, Mercado N, Poldermans D, Gardien M,
Vos J, Simoons ML. Acute myocardial infarction.
 Lancet 2003;361(9360):847-58.

5. Okamoto F, Sohmiya K, Ohkaru Y, Kawamura K,
Asayama K, Kimura H, et al. Human heart-type
cytoplasmic fatty acid-binding protein (H-FABP) for
the diagnosis of acute myocardial infarction. Clinical
evaluation of H-FABP in comparison with myoglobin
and creatine kinase isoenzyme MB. Clin Chem Lab Med
2000;38(3):231-8.

6. Ryan TJ, Antman EM, Brooks NH, Califf RM, Hillis
LD, Hiratzka LF, et al. 1999 update: ACC/AHA
guidelines for the management of patients with acute
myocardial  infarction: executive summary and
recommendations: a report of the American College of
Cardiology/American Heart Association Task Force on
Practice Guidelines (Committee on Management of



Naroo et al./Elevated heart-type fatty acid-binding protein 147

Acute Myocardial Infarction). Circulation 1999;100(9):
1016-30.

7. Antman EM, Tanasijevic MJ, Thompson B, Schactman
M, McCabe CH, Cannon CP, et al. Cardiac-specific
troponin I levels to predict the risk of mortality in
patients with acute coronary syndrome. N Engl J
Med 1996;335(18):1342-9.

8. Kleine AH, Glatz JF, Van Nieuwenhoven FA, Van der
Vusse GJ. Release of heart fatty acid-binding protein
into plasma after acute myocardial infarction in man.
Mol Cell Biochem 1992;116(1-2):155-62.

9. Chan CP, Sum KW, Cheung KY, Glatz JF, Sanderson
JE, Hempel A, et al. Development of a quantitative
lateral-flow assay for rapid detection of fatty acid-
binding protein. J Immunol Methods 2003;279(1-2):
91-100.

10. Nakata T, Hashimoto A, Hase M, Tsuchihashi K,
Shimamoto K. Human heart-type fatty acid-binding
protein as an early diagnostic and prognostic marker in
acute coronary syndrome. Cardiology 2003;99(2):96-
104.

11. Pelsers MM, Hermens WT, Glatz JF. Fatty acid-binding

proteins as plasma markers of tissue injury. Clin Chim
Acta 2005;352(1-2):15-35.

12. Ishii J, Wang JH, Naruse H, Taga S, Kinoshita M,
Kurokawa H, et al. Serum concentrations of myoglobin
vs human heart-type cytoplasmic fatty acid-binding
protein in early detection of acute myocardial infarction.
Clin Chem 1997;43(8 Pt 1):1372-8.

13. Alhashemi JA. Diagnostic accuracy of a bedside
qualitative immunochromatographic test for acute
myocardial infarction. Am J Emerg  Med 2006;24(2):
149-55.

14. Apple FS, Murakami MA. The diagnostic utility of
cardiac biomarkers in detecting myocardial infarction.
Clin Cornerstone 2005;7(Suppl 1):S25-30.

15. Alhadi HA, Fox KA. Do we need additional markers of
myocyte necrosis: the potential value of heart fatty-acid-
binding protein. QJM 2004;97(4):187-98.

16. Haastrup B, Gill S, Kristensen SR, Jorgensen PJ, Glatz
JF, Haghfelt T, et al. Biochemical markers of ischaemia
for the early identification of acute myocardial
infarction without St segment elevation. Cardiology
2000;94(4):254-61.


