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ABSTRAK

Heart Type Fatty Acid Binding Protein (HFABP) merupakan tanda awal iskemia miokard tanpa adanya nekrosis frank. H-FABP dan
N-terminal pro-B tipe natriuretik peptida memiliki kebebasan nilai prognostik pada penambahan troponin dan menunjukkan korelasi
yang baik pada ukuran infark. ST2 larut dilepaskan sebagai mekanisme respon stres pada kondisi infark dan gagal jantung miokard
akut. Tingkat ST2 menunjukkan korelasi yang lemah tapi tidak untuk NTproBNP. Peningkatan konsentrasi ST2 pada pengaturan
hubungan ACS dengan konsentrasi kreatinin kinase yang lebih tinggi, ukuran infark yang luas, rendahnya pengeluaran LVEF dan
memprediksi 30-hari terjadinya gagal jantung atau kematian setelah infark miokard. Untuk menganalisis hubungan antara kadar
serum jantung Heart Type Fatty Acid Binding Protein (HFABP) dan ST2 dasar larut pada pasien Sindrom Koroner Akut. Penelitian
ini menggunakan metode cross-sectional di ICCU Rumah Sakit dr Soetomo, dengan alat RELIA TM Immunoassay Instrumen
Diagnostik (SSJ-2) untuk mengukur penggunaan HFABP dan konsentrasi ST2 dasar larut dengan metode Human Quantikine
ST2/IL-1 R4 Immunoassay ELISA. Ada 34 sample, perempuan dan laki-laki dan usia rata-rata 55 tahun. Rata-rata penggunaan
HFABP adalah 35.203 ng/mL. Rerata ST2 larut adalah 33,114 ng /mL. Ada hubungan yang kuat antara konsentrasi HFABP dan
ST2 larut. Ada korelasi yang kuat antara konsentrasi serum HFABP dan ST2 dasar larut.(FMI 2014;50:19-24)

Kata Kunci: sindroma koronaria Akut, HFABP, ST2 larut

ABSTRACT

Heart-type fatty acid-binding protein (H-FABP) is an early marker of myocardial ischemia even in the absence of frank necrosis. H-
FABP and N-terminal pro-B-type natriuretic peptide had independent prognostic value in addition to troponin and showed good
correlation with infarct size. Soluble ST2 is released as a respond of mechanical stress under condition of acute myocardial
infarction and heart failure. ST2 level showed weak correlation with neither NTproBNP. Elevated ST2 concentrations at admission
in the setting of ACS are associated with higher creatine kinase concentrations, large infarct size, lower pre-discharge LVEF and
predicts 30-days occurrence of heart failure or death after myocardial infarction. To analyze correlation between serum level of
Heart Type Fatty Acid Binding Protein(HFABP) and Soluble ST2 on Acute Coronary Syndrome patient. This was a cross-sectional
study in ICCU dr Soetomo Hospital. RELIA TM Immunoassay Diagnostic Instrument (SSJ-2) Kit was used to measured HFABP at
admission and baseline soluble ST2 concentrations with Quantikine Human ST2/IL-1 R4 Immunoassay ELISA method. There were
34 subject, women and men and mean age was 55 years old. The mean HFABP at admission was 35,203 ng/mL. The mean of
baseline soluble ST2 at admission was 33.114 ng/mL. There was strong correlation between concentration of HFABP at admision
and baseline soluble ST2 at admission. There was strong correlation between concentrations of serum HFABP and baseline soluble
ST2. (FMI 2014;50:19-24)
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INTRODUCTION

Coronary Heart Disease (CHD) remains a major cause
of mortality and morbidity in the world. Biomarker is
one of the important things to improve accuracy of
diagnosis and provide information to determine the
prognosis of the disease for proper management. The
emergence of new cardiac biomarkers in coronary heart
disease allows early diagnosis so that treatment can be
given earlier, better determination of clinical risk and

basic knowledge of coronary heart disease is more
complete (Chan & Ng 2010). H-FABP is a sensitive
biomarker for cardiac myocardial infarction and is
released rapidly in plasma 60 minutes after myocardial
ischemia. In the human trials, serum ST2 levels increase
dearly after acute myocardial infarction and correlated
with creatine kinase (CK) and N-terminal pro-brain
natriuretic peptide (NT-pro BNP) in patients admitted to
hospital with a diagnosis of ST segment Elevation
Myocardial Infarction (STEMI) and predict the risk of
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death and heart failure within 30 days. Brown and his
colleagues research show that ST2 levels can not predict
the occurrence of acute myocardial infarction, acute
coronary syndrome, and cardiovascular events within 30
days (Weir et al 2010).

Multi marker use in the diagnosis and determination of
prognosis of acute coronary syndrome still require a lot
of evidence regarding the optimal choice of cardiac
biomarkers for use. This provides the benefits of early
treatment, reduce patient referrals, hospitalization rates
and medical costs. Concentration in plasma H-FABP
and CK-MB is in touch with the BNP in patients with
congestive heart failure. This explains the myocyte cell
membrane permeability disorder that occurs in patients
with congestive heart failure. Until now research on
levels of ST2 in patients with acute coronary syndrome
are not too many and conflicting. Role of ST2 in
predicting the occurrence of remodeling after
myocardial infarction is helpful in assessing patients
with a high risk of remodeling and expected to have a
therapeutic response to anti remodeling therapy.
Equations response to biomechanical stimuli on ST2
and BNP are used as markers of diagnosis and
prognosis in heart failure patients

MATERIALS AND METHODS

This is a observational study of 34 consecutive patient
of acute coronary syndrome admitted to the coronary
care unit. All patients who fulfilled the inclusion criteria
perform blood sampling and blood samples were taken
from a peripheral vein as much as 3 cc, put into EDTA
tubes and rocked a few times, then centrifuged for 12
minutes at 3000 rpm.

Exclusion criteria include serum creatinin >2mg/dL,
septicemia, prior myocardial infarct and heart failure.
As soon as the plasma is taken from the specimens
included in the sample cup which has a name, study
number, date and time of blood sampling and then
stored in a temperature -20 degree celcius to await
examination of H-FABP levels and ST2 proteins levels
in the laboratory. H-FABP values measured using Elisa
Kit RELIA TM Immunoassay Diagnostic Instrument
(SSJ-2) and sST2 proteins values measured using Elisa
Kit Quantikine Human ST2/IL-1 R4 Immunoassay.

RESULTS

This study was carried out on 34 patients suffering from
acute coronary syndromes consisting of 17 patients
suffering from acute myocardial infarction, 3 patient
suffering from non-ST elevation myocardial infarction

and 14 patients suffering from unstable angina during
the period May 2013 to July 2013. This study also
observed, patients with acute coronary syndrome are
categorized by Killip classification that consists of a
group of patients with acute coronary syndrome with
Killip I through IV Killip. Groups of patients with Killip
I counted 23 patients (67%), Killip II 6 patients (18%),
Killip III were 3 patients (9%) and Killip IV 2 patients
(6%). Infarction graoup obtained clinical laboratory
paramaters including leukocyte, SGOT, SGPT, CKMB,
Troponin worse than the group UA, whereas
echocardiography clinical paramaeter were also
obtained an ejection fraction lower than UA. STEMI
group have average value of H-FABP higher than
NSTEMI and UA group. Average value of H-FABP and
ST2 increased along with Killip class with highest value
of H-FABP and ST2 in patients with Killip class IV.
STEMI and NSTEMI group have higher average value
ST2 compared to group UA. ST2 level in patient with
H-FABP level > 10 ng/mL higher than patient with H-
FABP level < 10 ng/mL. There is strong correlation (
= 0.648, p < 0.0001) between H-FABP and ST2.

DISCUSSION

Cardiac marker troponin remains one of the main things
in risk stratification of patients with suspected acute
coronary syndrome. Criteria for an ideal biomarker are
able to provide such information in making decisions
and provide patient management. In several previous
studies, the diagnostic role of H-FABP in myocardial
infarction was lower than troponin. H-FABP sensitivity
in 6 hours early though still far below the troponin, but
has a good specificity compared with troponin. H-FABP
Heart-Type Fatty Acid Binding Protein (H-FABP)
became one prognostic marker in patients with acute
coronary syndrome and has demonstrated in at least two
large-scale studies by EMMACE-2 and (OPUS)-TIMI.
H-FABP provides important additional information for
risk stratification and it is not dependent on traditional
risk factors and cardiac markers that are commonly used
such as troponin I, BNP and myoglobin. HFABP
improvement obtained in patients with prolonged
ischemia and recurrent ischemia and maybe associated
with risk of death and cardiovascular events in the
future (Kilcullen et al 2007).

Hemodynamic stress markers including NTproBNP and
ST2 now become one of the parameters of mortality risk
in patients with acute coronary syndrome and used to
improve risk stratification. ST2 reflect the occurrence of
myocardial fibrosis and remodeling, whereas
NTproBNP reflect strain on myocard. ST2 can provide
information related to ventricle hypertrophy and
remodeling, fibrosis, dilatation of the ventricles and
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decreased contractility in patients with acute coronary
syndrome who are independent are not influenced by
stress factors chronic ventricular wall. This study
revealed that elevated levels of H-FABP in accordance
with the clinical presentation of acute coronary
syndrome with the highest average value obtained in
patients with STEMI. This is consistent with the study
by Ishii et al, obtained from the mean ratio increased H-

FABP was significantly higher in the STEMI group than
in the group UA/NSTEMI [63.8 (92.4) mg/L vs 25.2
(46.4) mg/L, P <0.0001]. in patients with STEMI
compared with NSTEMI and UA patients. This shows
the role of H-FABP in assessing broad and possible
expansion of the area of myocardial infarction and
ischemia.

Table 1. Baseline Characteristics
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Matsumoto et al tried to link increased levels of H-
FABP as a marker of myocardial necrosis in the area
and found no relationship between H-FABP with peak
creatinine kinase levels so inferred H-FABP levels are
not associated with infarct size. Relationships of
traditional risk factors such as subject demographics,
risk factors for atherosclerosis, index diagnosis,
creatinine clearance, not evaluated in this study.
Prognostic role of H-FABP is not dependent to troponin
I levels. Kilcullen et al showed increased levels of H-
FABP in high risk patients with a negative value of
troponin levels. This shows the prognostic value of H-
FABP, especially in acute coronary syndromes such as
unstable angina were previously considered to be at risk
of long-term mild. In the study of unstable angina
patients with H-FABP levels <5.8g/l are at risk of
death at 1 year was 2.1% first, much smaller than in
patients with high levels of H-FABP> 5.8g/l at 22.9%.
Increase in H-FABP in UA patients showed recurrent
infarction incidence and risk of repeatable ischemic
events. In this study, the increased levels of H-FABP in
UA ischemia caused by expansion of an ongoing
process and myocyte injury with the risk of death and
cardiovascular events in the future (Bayes-Genis et al
2012).

Killip classification is a simple clinical tool in assessing
and risk stratification in acute coronary syndrome
patients. Aymanetal assessed in 6704 patients with acute
coronary syndrome showed that Killip class II, III and
IV have the profile and value of the risk of major
cardiovascular events is higher and can be used as a
predictor of short-term in patients with acute coronary
syndrome. Increase in H-FABP was found in more
acute coronary syndrome patients with an index
diagnosis or have symptoms of congestive heart failure
(Killip class II-IV) despite having a similar
angiography. Matsumoto et al (2013) showed that
patients with elevated levels of serum H-
FABP>6.08ng/ml were found in older patients and
women, as well as having a history of diabetes mellitus,
hypertension, and heart failure on arrival at the hospital
(Killip class>2), and have multi vessel coronary heart
disease when compared with patients whose
concentration of H-FABP≤6:08ng/ml. This study found
an increase in the average value of H-FABP levels from
line with the increase of the Killip classification and the
mean value obtained increase of H-FABP were highest
in patients with Killip class IV (Matsumoto et al 2013).

In some publications and studies, soluble ST2 levels
provide additional assessment in risk stratification in
patients with heart failure or acute coronary syndrome.
Serum concentrations of soluble ST2 >35ng/mL
associated with risk of death within 30 days and 1 year
in patients and/or acute coronary syndrome. Higher risk

is accordance to the increasing of soluble ST12
concentrations. The increase starts at the first
occurrence of myocardial ischemia or a mechanical
stress on the ventricular wall and in patients with acute
myocardial infarction. ST2 associated with remodeling
effects on ischemic injury and the occurrence of new or
recurrent heart failure in patients STEMI. Lately several
studies trying to find a relationship between ST2 with
risk of cardiovascular events (heart failure and death) in
patients with coronary syndromes acute. In previous
research by Kohli et al (2012) found that increased
levels of soluble ST2 obtained was higher in patients
with STEMI compared with NSTEMI. This is because
most deaths due to myocyte necrosis that occurs in the
area of infarct causing ventricular remodeling and
dilatation of the wall that will get the higher pressure
loads. Research in NSTEMI patients is still a lot of
controversy, in which the large-scale study (n = 4426)
found high concentrations of ST2 were found in patients
with a high risk of death or heart failure events at the
beginning and end of the period of acute coronary
syndrome and unaffected by factors Other major clinical
risk, troponin and BNP. In this study, the mean serum
concentrations of ST2 in STEMI and NSTEMI groups
of subjects was higher than the group mean UA with the
highest concentration in the NSTEMI group. The high
concentrations of ST2 in the NSTEMI group may be
caused by the ischemic pathophysiological mechanisms
and not caused myocardial necrosis leading to increased
ST2 significantly as well as differences in the number of
subjects in the group with STEMI NSTEMI (Sabatine et
al 2008).

ST2 levels in some studies of STEMI patients show an
association with pain onset time and peak concentration
of creatinine kinase, whereas the relationship with
infarction and Killip class location is very low.
Increased levels of ST2 are not dependent on the
clinical characteristics of chronic ventricular wall
detainees including age, gender, hypertension, history of
myocardial infarction and congestive heart failure. This
causes the relationship between NTproBNP levels of
ST2 were weak. In this study, the average value of ST2
increased along with the increase in Killip class. Heart
muscle infarction caused by necrosis in myocardial
infarction will cause a decrease in cardiac output and
mechanical resistance on left ventricular filling causing
interference when the diastolic phase and result in
clinical manifestations of heart failure. High level of
ST2 has a significant though weak association with
reduced left ventricular ejection fraction. Killip class at
high risk does not depend on the function of the
ventricle.

H-FABP provide important additional information on
risk stratification that is not depend on traditional
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clinical risk factors and accepted cardiac markers such
as troponin I, BNP and myoglobin. Patients who
experience recurrent myocardial ischemia and
continuously with the risk of future cardiovascular
events may have elevated levels of H-FABP and
troponin without an accompanying increase in BNP.
O’Donoghue et al (2006) showed a moderate correlation
between HFABP with serum myoglobin (r = 0.46, P
<0.001) and BNP (r = 0.23, P <0.001). Studies role of
ST2 in patients with ST elevation myocardial infarction
(STEMI) showed elevated levels ST2 early showed the
risk of death/mortality is not dependent on the levels of
BNP as a cardiac marker that has been recognized.
MERLIN TIMI 36 showed the correlation between ST2
and BNP which found high concentrations of ST2 is
generally accompanied with high levels of troponin I
and BNP eminence ( = 0.28, p <0.0001). This is due to
mechanical stimulation on the in vitro transcription ST2
has similarity with induction in heart failure patients.
Up to the moment, BNP has yet obtained any studies
that assessed the relationship between H-FABP with
soluble ST2. In this study, the group found
concentrations of ST2 in patients with H-FABP> 10
ng/mL higher than the group of patients with H-FABP
<10 ng/mL. HFABP levels showed a strong correlation
with the levels of soluble ST2 ( = 0648, p <0.0001).
From these data it can be concluded that HFABP is an
early marker for the diagnosis of acute myocardial
infarction correlates with soluble ST2 a prognostic
marker. So HFABP may also have prognostic value in
patients with acute coronary syndrome (Kohli et al
2012).

These results are in accordance with the study
conducted by O’Donoghue and colleagues which
evaluating HFABP role as one of the cardiac markers
that are useful in improving risk assessment in patients
with acute coronary syndrome compared with current
cardiac markers that are commonly used such
astroponin I, CRP, and B-type Natriuretic Peptide
(BNP). HFABP correlation with soluble ST2 is because
of similarities in pathophysiological pathways that
increased ST2 with or without an increase in the risk of
death has a value of BNP and cardiovascular events in
patients with acute coronary syndrome.The limitation of
this study is the onset of acute coronary syndrome and
myocardial infarction is difficult to determine precisely.
This is caused complaints that are subjective, the
referral process is slow and there is no accompanying
family so it is difficult to determine peak levels HFABP
and ST2. In addition it is necessary to distinguish
carefully diagnose chest pain complaints by IMA with
unstable angina. ST2 is a novel prognostic marker in
acute coronary syndrome and heart failure. Limitations
of the study and the literature on factors that could
affect and cause wide variation of ST12 value is the

relatively small sample size and the high value of  that
can influence research results.

CONCLUSION

Our study showed increased levels of H-FABP and
soluble ST2 levels in accordance with the clinical
presentation and severity (prognostic index) patients
with acute coronary syndrome. Increased levels of
soluble ST2 along with increased levels of H-FABP and
showed a strong correlation between levels of H-FABP
with soluble ST2 levels. It shows the relationship
between acute injury (ischemia or necrosis) of the
biomechanical stress on the ventricular wall
hemodynamics in patients with acute coronary
syndrome. The cardiac biomarkers and underlying
pathophysiological mechanisms require further research
so that it can be used as an important therapeutic target
against the risk of cardiac remodeling in patients with
acute coronary syndrome.
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