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Heart-type fatty acid binding protein (H-FABP) also referred to as mammary- 
derived growth inhibitor is a polypeptide structure that in humans tran- 
scribed by FABP3 gene. It is preferred to be investigated in combination with 
troponin to the diagnosis of myocardial infarction in patients suffering from 
chest pain. This study aims to evaluate the role of H-FABP in early diagnosis 
of MI in comparison with new generation cardiac troponin (hs-c'Tn) and to 
differentiate patients with ischemic chest pain from non-ischemic ones. This 
case-control study was performed at the Department of Biochemistry, Medi- 
cal school, University of Baghdad, during the period from December 2017 to 
August 2018. It involved 36 patients presented with chest pain; 18 ischemic 
patients (AMI) and 18 non-ischemic patients (non-AMI) who served as 
pathological control. Serum investigations included measurements of FABP 
and hs-c'I'n using enzyme-linked immunosorbent assay (ELISA) method. The 
mean (±SD) value of serum FABP levels at 1-3 hours did not differ signifi- 
cantly between ischemic and non- ischemic subjects, while it was signifi- 
cantly increased at 6-9 hours in ischemic patients (p< 0.001). However, the 
mean value of serum levels of hs-c'I'n was significantly higher in AMI patients 
than in non- AMI ones at 1-3 hours (p<O.0. 04) and 6-9 hours (u<O.o. m). The 
results concluded that serum hs-c'Tn still the best biochemical marker in con- 
firming the diagnosis of early acute MI and is superior of H-FABP in the rule 
in and rule out of MI. 

 

curred due to inadequate oxygen and nutrient sup- 
ply to heart muscle that is beyond its demand. It is 
a consequence outcome of this imbalance. Also, the 
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INTRODUCTION 

Acute neurosis of cardiac muscle (or MI) is defined 
as the loss of heart muscle due to prolonged hy- 
poxia (Janet et at, 2008). Cardiac ischemia oc- 

Activator signals that are associated by activation 
of the sympathetic nervous system, by elevation in 
blood catecholamines and by upregulation of coro- 
nary blood flow as a compensatory to an increase 
in need of oxygen by cardiocyte (e.g. during exer- 
cise, mental stress or increase in heart, rate) in- 
duce vasodilatation in normal coronary vessels. 
However, in blockage coronary arteries accompa- 
nied by malfunctioned endothelial this stimulus 
can have produced unexpected vasoconstriction 
(Selwyn et al., 1997). 
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The predominant electrocardiographic observa- 
tion during even of symptomatic or silent MI in pa- 
tients with prolonged duration stable angina pec- 
toris is a decrease in ST- segment. In the case of is- 
chemia is caused by subendocardium, the ST-seg- 
ment depression is suspected in ECG investigation 
(Mirvis et al., 2001). This pattern of subendocar- 
dial may be due to ischemia events of stable angina 
or unstable angina whether symptomatic or not. 
The characteristic EG of ST-segment depression 
with or without TV wave inversion usually results 
from insignificant thrombi blockage and less sig- 
nificant fibrin associated with more aggregated 
platelet. In case of thrombi attach to an unstable 
ruptured plaque within the intraluminal pericar- 
dial coronary arteries, complete occlusion may oc- 
cur, with consequent interference with blood sup- 
ply of nutrient and oxygen to the myocardium 
(Joint, 2000). 

These events that lead to mal functional myocar- 
dium results in defective left ventricular (LF) func- 
tion, which is associated with poor life quality and 
increased mortality (Boersma., 2003). The consent 
thing in that a vulnerable plaque constitutes the 
end common process pathway that leads to the 
atherothrombotic events (Casscells., 2006)" Heart- 
type fatty acid binding protein (H- FABP) also 
known as mammary-derived growth inhibitor is a 
belongs to a family of protein that in human being 
is synthesized by gene expression achieved by the 
FABP3 gene. The clinical application of H-FABP in 
the diagnosis of cardiac necrosis was firstly no- 
ticed in 1988 by Glatz (Glatz IF et al., 1988). It is 
concentrated in the cardiac muscle in a quantity 
that is much greater than that in skeletal muscle or 
other parts of the body; kidney, gastrointestinal 
tract, liver, CNS, lactating mammary glands and the 
placenta (Pelsers et al.,.2005). 

Subjects and Methods 

The present study was carried out at the Biochem- 
istry Department, College of Medicine, University 
of Baghdad, and at Baghdad Teaching Hospital, 
during the period from December 2017 until Au- 
gust 2018. Eighteen patients with ischemic chest 
pain suspected of myocardial infarction (STEMI) 
based on clinical examination and ECG results as 
performed by Consultant Cardiologist. Also, the 
study included another 18 subjects with non - is- 
chemic chest pain and served as pathological con- 
trol. Blood samples were obtained from the periph- 
eral vein of each patient and control at two occa- 
sions of their ED admission; at 1-3 hours of onset 
of their chest pain and then followed at 6-9 hours 
of that symptom. The blood sample left to clotting 
and then centrifuged. At 2500 rpm for 15 minutes 
to obtain serum which used for measurements of 

H-FABP and hs-c'I'n by ELISA method based on bi- 
otin double antibody sandwich technology. Statis- 
tical analysis involved the analysis of variance 
(ANOVA) and student´s t-test was used to obtain 
the significant difference between and among the 
studied groups. Also, linear regression was applied 
to test for correlation between varies studied bio- 
chemical and clinical parameters, and the signifi- 
cance of the r- value was assessed by related t-test. 
P-values of less than 0.05 were considered signifi- 
cant. 

RESULTS 

Table 1 depicts that mean (±SD) values of the age 
of ischemic group at 1-3 hours (52.8± 2.0 years) 
did not differ significantly from that of the patho- 
logical control group (non-ischemic chest pain; 
49.4± 14.1 years). Similarly, the mean values of 
BMI (28.4± 4 .8. Kg/m2, 30.10± 7.1 Kg/m2, re- 
spectively) and gender percentage were not signif- 
icantly different between the two groups. 

Data presented in table 2 revealed the mean values 
of the measured biochemical markers of ischemic 
chest pain groups and pathological controls group. 
The value of mean of serum hs-c'I'n levels of is- 
chemic patients at 1-3 hours (5.08 ± 0.89 ng/ml) 
and 6-9 hours (5.93± 1. 10 ng/ml) were signifi- 
cantly increased than those of pathological sub- 
jects group (3.98± 1.08 ng/ml, p<0.004, p< 0,001, 
respectively). However, the mean value of serum 
H-FABP levels did not differ significantly between 
ischemic patients and the pathological group at 1- 
3 hours (3.17 ± 0.73 ng/ml, 2.87± 1,10 ng/ml, re- 
spectively). But, that at 6-9 hours revealed signifi- 
cantly increased in ischemic chest pain group com- 
pared with pathological controls (3.17 ± 0.73 
ng/ml, 4.28 ± 0.87 ng/ml, respectively; p< 0.001). 
Table (3) shows the receiver operator characteris- 
tics (ROC) of the validity of the studied biomarkers 
as differentiator of ischemic chest pain presented 
within 1-3 hours from that of controls; H-FABP 
(0.625) and hs- c'Tn (0.790)., Serum level of H-F 
ABP had poor ability to differentiate MI from con- 
trols within 1 - 3 hours of the onset of chest pain, 
while serum level of hs-c'Tn had. Fair ability to do 
that at a cut point of >4.2 ng/ml (SN=83%) 
SP=71%). 

Table (4) depicts the ROC of the validity of the 
measured biomarkers as a predictor of IvII chest 
pain (after 6 - 9 hours) from pathological control: 
H-FABP (0.855) and. hs-c'I'n (O.905). Semm Ieve] 
ofhs-c'In hand. Excellent ability to diagnose and 
differentiate MI from pathological control with op- 
timal cut point> 4.4ng/ml (SN=100%, SP=79%)~ 
also H~FABP had. Good ability to do that at 6 - 9' 
hours of chest pain with optimal cut point 
>3.1ng/ml (SN=100%, SP=6I%). 
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Table 1: Mean (±SD) Values of Demographic Data of Pathological control Group and Ischemic 
Chest Pain Group (1-3 hours) 

Parameter Pathological control group 
(non-ischemic chest pain) (n=18) 

Ischemic chest pain group (1-3 hours) (n=18) 

Age (years)NS 49.4 ± 14.1 52.8 ± 2.0 
BMI (Kg/m)NS 28.4 ± 4.8 30.1 ± 7.1 
Gender NS   

Female No % 8 (44.4%) 4 (22.2%) 
Male No % 10 (55.6%) 14 (77.8%) 

the t-test revealed Statistically non-significant (NS) differences between the two studied groups 
Table 2: Mean (±SD) Values of Biochemical Markers of Pathological control Group and Is- 
chemic Chest Pain Group (1-3 hours) and (6-9 hours) 

 

 
H-FABP 
(ng/ml) 
hs-cTn 
(ng/ml) 

3.17 ± 0.73 2.87 ± 1.10 NS 4.28 ± 0.87* 

 
3.98 ± 1.08** 5.08 ± 0.89 5.93 ± 1.10 

 

*ANOVA and t-test *significant increase in H-FABP (p<0.001) levels of ischemic patients at 6-9 hours 
compared to controls, **significant increase in serum hs-cTn levels in ischemic patients at 1-3 hours 
(p< 0.004) and at 6-9 hours (p<0.001) compared to controls, NS: non- significant difference in H- 
FABP in group I 
Table 3: ROC analysis of the validity of the different markers as a predictor of MI (1 – 3 hours) 
from Pathological control 

 

Parameter ROC p-value Cut point SN SP AC PPV NPV 
H-FABP (ng/ml) 0.625 0.217 - - - - - - 
Hs-cTn (ng/ml) 0.790 <0.01 >4.2 83% 71% 77% 79% 77% 

ROC: receiver operator characteristics, sensitivity (SN), specificity (SP), accuracy (AC), positive pre- 
dictive value (PPV), negative predictive value (NPV) 
Table 4: ROC analysis of the validity of the different markers as a predictor of MI (6-9 hr.) 
from pathological control 

 

Parameter ROC p-value Cut point SN SP AC PPV NPV 
H-FABP (ng/ml) 0.855 <0.01 >3.1 100% 61% 81% 72% 100% 
hs-cTn (ng/ml) 0.905 <0.01 >4.4 100% 79% 90% 86% 100% 

ROC: receiver operator characteristics, sensitivity (SN), specificity (SP), accuracy (AC), positive pre- 
dictive value (PPV), negative predictive value (NPV) 

DISCUSSION 

The present study found that H-FABP plays a mi- 
nor role in the rule in and! Or rule out of MI in a 
shorter interval period of chest pain (1-3 hours) 
with a ROC value of 0.6. 25" While the diagnostic 
performance of hs-cTn in the rule in of MI at an 
early period (1-3 hours) and differentiate it from 
non-ischemic chest pain was 77% and that of its 
rule out was 79% (ROC 0.79). So, serum measure- 
ment of H-FABP as a potential biochemical test ap- 
peared to be insufficient to rule in and out of acute 
MI in urgent and early ED admission; 1-3 hours 
(Schoenenberger et at.,2015). 

However, the diagnostic utility of FABP was in- 
creased when the time interval of chest pain was 
increased; at 6-9 hours with the rule in of MI 72 % 
and a high one in rule out 100 % at a cut-off point 
of > 3.1 ng/ml and a ROC value of 0.855 (table 4). 

Sensitivity and specificity ofH~FABP in AlVII diag- 
nosis has been reported to be 60% and 88% (Valle 
et at, 2008). Meanwhile, a Korean study reported 
specificity of (80.9. %,) and sensitivity (81.6%) 
(Kim et al., 2011). One study showed that cutoff 
point of 3.3 gr/l could predict AMI with 33.3% sen- 
sitivity and 96.7% specific it (Freund et al. 2012). 
Moreover, Study on a representative sample of the 
Netherlands adult population showed that H-FABP 
has sensitivity of 39% and specificity of 94% on the 
first hour of chest pain, while at 6-hour measure- 
ments has 43 % sensitivity and 94% specificity 
(Slot et al., 2013) Positive predictive value and neg- 
ative predictive value in the above-mentioned 
study was 65% and 85% at baseline measure- 
ments, but after 6 hours from the onset they 
[leached to 72% and 83%, respectively. A recent 
study by (Willemsen et at) 2015) on 202 consecu- 
tive patients suggested that with a cutoff point of 
serum FABP' at 4 ng/ml, MU could be diagnosed 

Parameter Pathological control group Ischemic chest pain Ischemic chest pain 
(non-ischemic chest pain) (n=18) group (1-3 hr.) (n=18) group (6-9 hr.) (n=18) 
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with 73.9% sensitivity and. 90.8% specificity. With 
a cutoff point of 3 ng/ml, HFABP was diagnostic for 
myocardia] infarction in (Freund et al., 2012) 
study, although positive predictive value of HF ABP 
and troponin together was not different from tro- 
ponin alone (96% vs 95'%). Moreover) the highest 
sensitivity was for F-HFABP measured at 4 hours 
(88%) (Kalay., 2(10). The high negative predictive 
value of FABP in rule out of MI that found in the 
present study (table 4) was in agreement with that 
reported 'by (Anvari., 2018) who revealed high 
negative predictive value of H-FABP test can help 
to rule out AMI earlier in these patients and, there- 
fore, it can reduce admission time at the emer- 
gency department as wen as the health care ex- 
penses. The mechanism that illustrates the leakage 
of FABP from the necrotic myocardium indicated 
that insulin-like growth factor 1 (IGF -1) signaling 
is inhibited micro RNA-I expression, which plays 
an important role in cardiac hypertrophy with a re- 
sultant increase in circulating H-FABP (Varrone., 
2013), The energy production in heart failure dif- 
fers significantly from that in a normal one 
(Neubauer., 2007; Doenst et al., 2013). In failure 
one, the predominant substrate utilization is glu- 
cose associated with reduced fatty acid oxidation 
(Binas., 1999.; Sack, 1996). Cardia cells uptake of 
fatty acid and the consequent oxidation by β= path- 
way are significantly reduced, and other FABPs do 
not balance for this process as was documented ex- 
perimentally in FABP knockout mice (Binas., 
1999), indicating that H-FABP plays an important 
role in fatty acid transport in the heart. However, 
adipocyte fatty acid-binding protein (FABP4) and 
H- FABP directly worsen heart muscle contraction 
via a reduction in intracellular Ca++ transient, 
which may involve in decrease the excitation-con- 
traction coupling (Lamounier., 2009). Accordingly, 
it was suggested that H- FABP release from failure 
myocardium might participate in a vicious cycle 
through alteration of cardiac energy substrate and 
heart dysfunction, consequently leading to abnor- 
mal clinical outcomes (Otaki., 2017). 

CONCLUSION 

The results suggested that serum hs-oTn stil) the 
'best biochemical marker in confirming the diagno- 
sis of early acute MI and is superior of H-F ABP in 
the rule in and rule out of ML Serum measurement 
of H-FABP may be a complementary test support- 
ing the function of serum cTn measurement. 

Acknowledgement 

The authors would like to introduce their deep' 
thanks to the staff of the Critical Care Unit and 
Teaching Laboratory, Baghdad Teaching Hospital, 
Baghdad, Iraq for their help and assistance in per- 
forming this study. 

Basil O Saleh et al., Int. J. Res. Pharm. Sci., 10(2), 1002-1006 
 

REFERENCES 

Anvari SM, Karimi M, Shafiee A, Boroumand M, Bo- 
zorgi A, Sedaghat R, et al. Complementary 
Diagnostic Value of Heart-Type Fatty Acid-bind- 
ing Protein in Early Detection of Acute Myocar- 
dial Infarction. Critical Pathways in Cardiology 
2018; 17: 43 – 46. 

Binas B, Danneberg H, J. McWhir, L. Mullins, A.J. 
Clark. The requirement for the heart-type fatty 
acid binding protein in cardiac fatty acid utilisa- 
tion. FASEB 1999; 361:847-58 

Casscells W, Naghavi M, willerson JT. Vulnerable 
atherosclerotic plaque A multifocal disease. Cir- 
culation 2006;107: 2072 -5 

Doenst T, Nguyen D, Abel E, Cardiac metabolism in 
heart failure: implications beyond ATP produc- 
tion, Circ. Res 2013; 113 (6):709–724. S. 

Freund Y, Chenevier-Gobeaux C, Leumani F. Heart- 
type fatty acid binding protein and the diagnosis 
of the acute coronary syndrome in the ED. Am J 
Emerg Med 2012;30:1378–1384. 

Glatz JF, van Bilsen M, Paulussen RJ."The release of 
fatty acid-binding protein from isolated rat heart 
subjected to ischemia and reperfusion or to the 
calcium paradox". Biochim. Biophys. 1988; 961 
(1): 148–52. 

Janet M- Torpy. Cassio Lymm, Richard M. Glass My- 
ocardial infarction. JAMA; 2008; 4: 476. 

Joint Esc / Acc. Myocardial infarction redefined: a 
consensus document of the joint European Soci- 
ety of Cardiology / American College of Cardiol- 
ogy committee for the redefinition of myocardial 
infarction Eur Heart J; 2000; 21: - 1502 -13. 

Kalay N, Yarlioglues M, Ardic I, The role of heart- 
type fatty acid- binding protein in predicting 
properties of coronary atherosclerosis in pa- 
tients with the acute coronary syndrome. Coron 
Artery Dis. 2010; 21:435–440. 

Kim KS, Lee HJ, Kim K, Heart-type fatty acid binding 
protein as an adjunct to cardiac Troponin-I for 
the diagnosis of myocardial infarction. J Korean 
Med Sci. 2011; 26: 47–52. 

Lamounier V-Zepter, Look C, Alvarez J, Christ T, Ra- 
vens U, Schunck W, et al. Adipocyte fatty acid- 
binding protein suppresses cardiomyocyte con- 
traction: a new link between obesity and heart 
disease, Circ. Res. 2009; 105 (4) 326–334. 

Mirvis DM, Goldberger AL, electrocardiography. In. 
Braunwald Heart Disease 6th edition. W.B.Saun- 
ders. Philadelphia USA 2001. 

Neubauer S, The failing heart–an engine out of fuel, 
N. Engl. J. Med. 2007; 356: 1140–1151. 



1006                                                        © International Journal of Research in Pharmaceutical Sciences 

Basil O Saleh et al., Int. J. Res. Pharm. Sci., 10(2), 1002-1006 

 

 

 

Otaki Y, Watanabe T, Kubota I, Heart-type fatty 
acid-binding protein in cardiovascular disease: A 
systemic review. Clinica Chimica Acta 2017; 474: 
44–53. 

Pelsers MM, Hermens WT, Glatz JF. "Fatty acid- 
binding proteins as plasma markers of tissue in- 
jury". Clin. Chim. Acta 2005; 352 (1–2): 15–35. 

Sack M, Rader T, Park S, Bastin J, McCune S, Kelly D, 
Fatty acid oxidation enzyme gene expression is 
downregulated in the failing heart. Circulation 
1996; (11), 94: 2837–2842. 

Schoenenberger W, Stallone F, Walz B, Bergner M, 
Twerenbold R, Reichlin T, et al. Incremental 
value of heart-type fatty acid-binding protein in 
suspected acute myocardial infarction early after 
symptom onset. European Eur J Gen Pract. 
2015:1–8. 

Selwyn AP, Kinlays, reager M, Cell dysfunction in 
atherosclerosis and the ischemic manifestations 
of coronary artery disease. AmJcardiol 1997. 

Slot MHEB, Rutten FH, van der Heijden GJ, Doeven- 
dans PA, Mast EG, Bredero A C, et al. Diagnostic 
value of a heart-type fatty acid-binding protein 
(H-FABP) bedside test in suspected acute coro- 
nary syndrome in primary care. Int J Cardiol. 
2013; 168:1485–1489. 

Valle HA, Riesgo LG, Bel MS, Clinical assessment of 
heart-type fatty acid binding protein in the early 
diagnosis of the acute coronary syndrome. Eur J 
Emerg Med. 2008; 15:140–144. 

Varrone F, Gargano B, Carullo P, Di Silvestre D, De 
Palma A, Grasso L, et al. The circulating level of 
FABP3 is an indirect biomarker of microRNA-1, 
J. Am. Coll. Cardiol. 2013; 61: 88–95. T. 

Willemsen RT, van Severen E, Vandervoort PM, 
Grieten L, Buntinx F, Glatz J F, et al. Heart-type 
fatty acid binding protein (H-FABP) in patients in 
an emergency department setting, suspected of 
the acute coronary syndrome: optimal cut-off 
point, diagnostic value and future opportunities 
in primary care. Eur J Gen Pract. 2015:1–8. 


