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Abstract
Acute myocardial infarction (AMI) is the most recurrent heart 
emergency which can lead to morbidity and death. During in-
farction, the heart releases cytoplasmic protein in the blood. 
These proteins such as creatine kinase, troponin and Heart type 
fatty acid binding protein (H-FABP) are used as indicators to 
spot cardiovascular arrest. This research paper aims to evaluate 
the efficiency, specificity and sensitivity of biomarkers in deter-
mining the AMI. This paper shows the use of direct sandwich 
ELISA technique to determine the level of H-FABP released in 
early stage of AMI. 50 suspected AMI subjects were used to 
observe the specificity, sensitivity and diagnostic efficacy. The 
study also discusses the correlation of the concentration of 
H-FABP in confirmed AMI, non AMI and normal subjects.
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1. INTRODUCTION
1.1. Acute myocardial infarction

Acute myocardial infarction is a medical condition 
caused due to lessened flow of oxygen in coronary 
blood. When the body does not receive the necessary 
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amount of oxygen it leads to cardiac ischemia. AMI is 
considered as major cause among the other cause of 
mortality in the developed countries. It was reported 
in 2016 by Global Burden of Diseases that over 1.7 mil-
lion people have died due to cardiac ischemia among 
17 million deaths all over the world [1]. Another study 
shows higher than 17 lakh individuals die each year 
due to heart disease and till 2030 the number might 
increase till 2.3 crore deaths per year[2]

1.1.1. Causes, symptoms and treatments.
The main cause of AMI is decreased oxygen level 

in the heart muscle. Other factors of AMI are given 
in Figure 1. Excessive sweating and bilateral arm pain 
are the most common signs for myocardial infarction. 
Other associated symptoms for AMI are lightheaded, 
uneasiness, cold, cough, sensitiveness, perspiration, 
wheezing and irregular heartbeat. Edema or cyano-
sis with cold may appear in extreme cases [3].Patients 
suffering from STEMI and NSTEMI need to take aspi-
rin of 150 to 300 mg.  Additionally, if the oxygen level 
in the body is 91% then they need to acquire oxygen 
supplements. Opium derivatives are given as pain 
relievers. They can also be provided with Glyceryl 
trinitrate, Beta blockers, ACE inhibitors, Antiplatelet 
agents, Cholesterol medications and heparin depend-
ing on the medical situation of the patient.[3]

Figure 1: Causes of Myocardial Infarction. This figure depicts 
general reasons of myocardial infarction.

1.1.2 Diagnosis
AMI is divided into two types: non-ST-segment el-

evation MI (NSTEMI) and ST-segment elevation MI 
(STEMI). STEMI is a severe type of heart arrest caused 
due to complete blockage of blood in heart muscle and 
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NSTEMI is a minor type of heart arrest which leads to 
partial blockage of blood in heart muscle. The diagno-
sis of cardiac arrest can be performed in two ways, first 
one is to determine the elevated level of biomarker and 
second is looking at ECG heart tracing. When there 
is ST elevation on ECG, then it leads to STEMI while 
NSTEMI is myocardial infarction where the marker 
level is elevated but there is no elevation in ECG [4].

1.2. Cardiac Biomarkers
When heart muscle does not get sufficient oxygen 

it leads to heart injury and releases proteins. These bio-
markers are used in premature detection of acute myo-
cardial infarction. This helps in figuring out how much 
damage is suffered by the heart. The biomarkers include 
troponin, creatine kinase, CK-MB, myoglobin and 
H-FABP. Lactate dehydrogenase is also a cardiac bio-
marker but due to its non-specificity it is not used much. 

1.2.1. Cardiac troponin
Troponin is the most commonly used biomarker 

due to its high sensitivity. This myofibrillar protein 
is released into blood circulation after 3 and 4 hours 
onset of chest pain in AMI and stays into blood for 
following 10 days till going back to normal. Troponin 
has tissue specific isoform T: Troponin I, troponin T, 
troponin C. Troponin C resides in striated muscles 
and is used in muscle contraction. Hence, it is not 
measured to evaluate myocardial infarction [5]. Due 
to high specificity and sensitivity, cTnI and cTnT are 
used as cardiac markers.

1.2.2. Creatine kinase (CK)
Creatine kinase, also called creatine phosphoki-

nase or CPK, is an isoenzyme that exists in skeletal 
muscle, brain and heart. They exist in three different 
forms which is shown in Figure 2.

Figure 2: Different forms of creatine kinase present in the body

Out of these isoforms, CK-MB proteins are released 
into blood circulation after 3-4 hours of injury in the 
cardiac. This protein stays for a day or two after myo-
cardial infarction. However, it is not much specific[6]

but it is not yet clear whether the distinction between 
primary and secondary myopathies with respect to 
levels of serum enzymes is altogether clear cut. 5. (5.

1.2.3. Heart-type fatty acid binding protein (H-FABP)
H-FABP is a cytoplasmic amino acids available in 

the human body, found on chromosome 1p32-p35. 
H-FABP is a water soluble protein composed of 132 
amino acids and has low molecular weight till 14.5 
kDa. These proteins are encoded by Fatty acid binding 
protein 3 (FABP3). They play the role of carrying fatty 
acid chains from the cell envelope to their site of me-
tabolism in mitochondria. These protein are released 
into extracellular space and enter into blood due to its 
small size [7]as well as the preliminary diagnostic use 
of other types of FABP for detecting injury in other or-
gans, is reviewed. This review is based on an overview 
of the literature on clinical diagnostics of various forms 
of organ injury, and uses additional literature on phys-
iological aspects relevant for the interpretation of plas-
ma marker concentrations. H-FABP not only proves to 
be an excellent early marker for cardiac injury in acute 
coronary syndromes, but also allows detection of mi-
nor myocardial injury in heart failure and unstable an-
gina. Preliminary results indicate that sensitivity, rule-
out power and prognostic value of H-FABP in cardiac 
injury surpass the performance of the standard early 
marker myoglobin. The liver only contains liver-type 
FABP (L-FABP. H-FABP are put forward as potential 
biomarkers for AMI with use of animal models. For 
evaluation of H-FABP, sandwich-ELISA method has 
been in Japanese market using monoclonal antibodies 
which are specific for H-FABP. This kit has the ability 
to evaluate 1.25 nanograms of Fatty Acid Binding Pro-
tein per ml in serum & plasma [8].

In this research, we performed a survey of H-FABP 
present in a serum sample of subjects within 12 hour 
from the occurrence of chest pain. These subjects were 
selected from the group of people suspected of having 
AMI. These people consist of normal healthy subjects, 
subjects having chest pain due to AMI, subjects hav-
ing non- AMI chest pain.  The aim of this study is to 
determine specificity, sensitivity and diagnosis perfor-
mance of the H-FABP as compared to conventional 
biomarker troponin and CK-MB.

2.  LITERATURE REVIEW
Many research have been performed on the com-

parison of H-FABP with other biomarkers. All studies 
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interpreted that H-FABP can be potential biomarkers 
for diagnosis of myocardial infarction. A study con-
ducted by T. Petzold and colleagues have concluded 
H-FABP as a rapid indicator for damage caused during 
myocardial infarction. The serum sample for the study 
was obtained from people scheduled for coronary ar-
tery bypass grafting. This sample went under H-FABP 
analysis, CK and CK-MB enzyme assay and cardiac 
troponin immunotest. From the study, it was conclud-
ed that due to H- FABP perioperative cardial damage 
can be evaluated in the operation theatre itself. 

Another research paper by Said S Montaser and 
colleagues conducted comparative diagnostic study 
of H-FABP and serum myoglobin for determination 
of AMI.  It was interpreted from the research that 
H-FABP offered better diagnostic marker than myo-
globin due to its high sensitivity[9]. 

Another study was performed by Jagadish H. Ra-
maiah and colleagues on early detection of acute myo-
cardial infarction using biomarkers. They have con-
ducted a comparative diagnostic study on heart type 
fatty acid protein & troponin T of AMI for subjects 
with ischemic chest pain. It was concluded from the 
study that H-FABP offered more sensitivity while Tro-
ponin T gave high specificity. Also, H-FABP at ear-
ly stage of AMI offered better result than Troponin 
T[10].In this research paper, comparison of H-FABP 
with troponin and creatine kinase was performed [11].

3.  METHODOLOGY

3.1. Patient and sample collection
Fifty patients having chest pain  with suspection 

of AMI included confirmed AMI patients (23 men of 
mean age of 50.1 yrs. and 13 female of mean age 43.6 
yrs.) and non- AMI patients (13 men of mean age of 
49.3 years and 7 female of mean age 44.4 years) as given 
in Figure 3. The clinical data of the patient is described 
in Table 1. Selected patients which were suspected of 
AMI were placed in the hospital within 12 hours from 
the occurence of chest pain. Their blood sample was 
collected and transformation in ECG (Electrocardio-
gram) and CK-MB (Creatine Kinase myocardial band) 
were observed for next 24 hours. The blood sample 
was collected twice once while hospitalizing and an-
other sample was collected after 24 hours. The blood 
samples were centrifuged and at 1200 x g for 10 min. 
Until assay, the prepared sample was stored at -15°C. 
Sample from 15 normal subjects (10 men of average 

age 49.5 years and 5 women of average age 45.3 years) 
were taken with consent to obtain standard reference 
of H-FABP level [12].

The patient was diagnosed with AMI if they have 
shown the following symptoms

1. There was constant chest pain for half hour
2. The ECG (Electrocardiogram) showed ST (seg-

ment) elevation or depression or new Q wave in two 
sample testing

3. Increase in CK-MB range from normal level.

Table 1
Clinical data of subjects are provided
Parameter n= 50
Age (years) 43 - 52
Male / Female 36 / 14
Hypertension 43%
Nicotine dependence 32%
Height (cm) 172 ± 6
Weight (kg) 70 - 90

Diabetes
Type I 7%
Type II 12%

Figure 3: Sample collection of patients for survey

3.2. Analysis of H-FABP, Troponin T 
and Creatine kinase-MB biomarkers

For H-FABP (heart type fatty acid binding pro-
tein), a chromatographic immunoassay was carried 
out to determine the level of H-FABP in blood sam-
ples using a direct sandwich ELISA kit. This kit works 
on monoclonal antibody sandwich methods using two 
different monoclonal bodies. For this kit, only 100-200 
μL of blood serum is required. The positive and nega-
tive result was obtained after 15min of serum applica-
tion. In Trop T test, kits were used for measuring the 
amount of troponin T present in blood samples. The 
higher reference limit is 0.01 nanograms per liter and 
the lowest concentration with a coefficient of variation 
of ≤10% was 0.03 nanograms per liter. CK-MB Serum/
Whole Blood Rapid Test was used for determination 
of level of CK-MB in blood. The sensitivity of CK-MB 
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Rapid test can determine plasma amount of 7.0 ng/ml 
or more.

4. RESULT AND DISCUSSION

4.1 Normal Range of H-FABP
The normal range of H-FABP was calculated by us-

ing blood samples of normal subjects. The sample vary 
from 1.35 ng/ml to 5.5 ng/ml and the average quantity 
of the H-FABP in the blood sample was 2.8 ng/ml. 
 This normal value was similar to the value reported 
by Fumio Okamoto and colleagues.

In Figure 4 scatter gram was obtained by H-FABP 
levels in the serum sample of AMI, non-AMI and nor-
mal subjects after 12 hours of onset of chest pain. It 
was found that the level of H-FABP in the sample of 
AMI patients was more than the level of non-AMI pa-
tients and normal subjects. The quantity of H-FABP 
in the plasma was less than the cut off level for normal 
subjects while above the cut off level for confirmed 
AMI and non-AMI subjects. The cut off level available 
for H-FABP, troponin and CK-MB were 7.9 ng/ml, 
8.2 ng/ ml and 25U/I. The average level of H-FABP in 
normal subjects was 2.8 ng/ml, 123 ng/ml in the con-
firmed AMI, and 7.9 nanograms per milliliter for the 
patient having non-AMI with chest pain. The cut off 
level of H-FABP shows the highest determination effi-
ciency of H-FABP.

Figure 4: Scatter gram of quantity of H-FABP in normal subjects, 
confirmed AMI and non- AMI

The sensitivity & specificity of the H-FABP was cal-
culated using the blood sample of subjects which were 
suspected to have AMI. The sensitivitycomparison 
study of H-FABP, CK-MB & troponin was graphically 
presented in Figure 5 which revealed that H-FABP has 
high sensitivity. The specificity comparison research 

of H-FABP, CK-MB & troponin was given in Figure 6 
which revealed that specificity of H-FABP is less than 
other biomarkers. The diagnostic assay of the markers 
is given in the Figure 7 which revealed diagnostic effi-
cacy of H-FABP and Troponin is similar.

Figure 5: Graphical representation of sensitivity of the markers 
within 12 hours of onset. It can be observed from the graph that 
H-FABP has high sensitivity than other markers.

Figure 6: Graphical representation of specificity of markers with-
in 12 hours of onset. It can be observed that troponin and CK-
MB markers are more specific than H-FABP

Figure 7: Graphical representation of diagnostic assayof mark-
ers within 12 hours of onset. It can be observed that H-FABP 
have similar diagnostic efficacy that of troponin while CK-MB 
has low efficacy for diagnosis.

5. CONCLUSION
From the research paper, it is clarified that quantity 

of H-FABP is detectable from the blood, after the on-
set of AMI. In the paper, the cut off range of H-FABP 
concentration in blood is 7.9ng/ml. Thus, it can be de-
clared that detection of H-FABP is useful for diagno-
sis of acute myocardial infarction. Though H-FABP & 
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creatine kinase are available in both skeletal and heart 
muscle, H-FABP is only 10-30% of the skeletal muscle 
while creatine kinase is twice of it. Thus, H-FABP is a 
better marker than that of creatine kinase. From the 
research paper it can also be concluded that the sensi-
tivity and sensitivity of H-FABP is more than CK-MB. 
The difference between diagnostic efficacies of the 
H-FABP from diagnostic efficacy of CK-MB was re-
markable. Also, the peak of H-FABP was formed ear-
lier than CK-MB or troponin T. Additionally, H-FABP 
accomplished better as an indicator which can distin-
guish between acute STEMI (segment elevation myo-
cardial infarction) and non-AMI conditions than tro-
ponin. Hence, H-FABP has proven to be better option 
for traditional biomarkers due to its elevated sensitivi-
ty and diagnostic In order to detect AMI at early stage, 
more researchin future should be conducted on en-
hancing the technique for determination of H-FABP 
level in plasma.
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