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Introduction:-

Old biochemical markers were used as acute myocardial infarction (AMI) indicators such as serum aspartate
transaminase (AST) and lactic dehydrogenase-1 (LDH-1). Myoglobin (MYO), creatine kinase-MB (CK-MB),
troponin T and | (cTn-T, cTn-1) are widely used in diagnosing patients with acute chest pain for the detection of
myocardial tissue damage and also manage high-risk patients. However, they do not possess high diagnostic
sensitivity or specificity for AMI in early stage, especially within 3 hours after onset of persistent angina pectoris.
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MYO is more sensitive in the early phase of AMI, but its specificity is not satisfactory. Heart-type Fatty Acid-
Binding Protein (H-FABP) is a marker of myocardial ischemia even in the absence of frank necrosis, and may be a
useful tool as prognostic value of elevated H-FABP for monitoring of a recurrent infarction. (2)

Later, other cardiac biomarkers such as glycogen phosphorylase BB (GP-BB) and carbonic anhydrase I11 (CA-III)
were assessed. (3)

Forty percent of patients presenting with acute chest pain could be spared the risks and costs of unnecessary hospital
admissions and more invasive cardiac testing by simply adding test to the diagnostic protocol to rule out heart
attack. (4)

H-FABP can be detected in the blood within one to three hours of the pain and is 20 times more specific to cardiac
muscle than myoglobin. (5)

H-FABP is a more sensitive biomarker for myocardial infarction than troponin at 3-6 hours following chest pain
onset. This sensitivity may be explained by the high concentration of H-FABP in myocardium compared to other
tissues, the stability and solubility of H-FABP, its low molecular weight compared to MYO, CK-MB and cTnT
respectively. (6)

Aim of the work:-

To determine the efficacy of the use of heart-type fatty acid binding protein (H-FABP) compared with troponin
(cTn-T) as a novel biomarker in the acute coronary syndrome with ST segment elevation myocardial infarction
(ACS-STEMI).

¢ and Methods:-

This work was carried out on 75 patients fulfilled the inclusion criteria and 25 subjects matched for age and risk
factors were included as a control group; making the whole study population 100 subjects from Zagazig University
Hospital emergency department (ED) and National Heart Institute (NHI) cardiac chest pain units aiming to
determine the efficacy of heart-type fatty acid binding protein (H-FABP) as a novel biomarker in the early diagnosis
of acute coronary syndrome (ACS-STEMI) in patients presenting with acute cardiac chest pain during the period
between December 2013 up to May 2014. Institutional Review Board (IRB) approved the study by ethical
committee in the faculty of medicine and from patients included in the study.

Inclusion Criteria:-

» Age: any age.

» Sex: both males and females.

» Diagnosis: patients admitted with ACS-STEMI and accepted to participate in this study.

Exclusion criteria:-

All patients who refused to give an informed consent to participate in this study as well as if the symptom onset of
chest pain was more than 6 hours were excluded from the study. All causes that may result in cardiac biomarker
elevation in absence of ACS have been also excluded from study as:

Right ventricular (RV) dysfunction

Radiofrequency catheter ablation within 12 hours

PCI (Primary Cutaneous Intervention) or coronary artery bypass graft (CABG) within 30 days

Prior AMI within 30 days

Patients who received direct current (DCC) shock

Significant renal insufficiency (Cr Cl < 60 ml/min)

Recent cardiac surgery

Chronic muscle disease

Pregnancy

Currently receiving corticosteroid therapy or anabolic steroids

Collagen diseases

VVVVVVVVVVYY
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All patients were subjected to:-
1. Informed consent was taken from the patients or their relatives before clinical examination.
2. Assessment including :
> Age, sex, address, marital status, special habits and family history of premature Coronary Artery
Diseases (CAD) risk factors.
» Complete history taking to document the presence of associated risk factors including diabetes
mellitus, hypertension and dyslipidaemia.
» Medications received.
>
3. Physical assessment including:
» General examination (general look, vital signs [blood pressure, heart rate, respiratory rate and
temperature] and general systemic examination).
» Local cardiac examination.

Patients were ranked by Killip class in the following way:

> Killip class I: individuals with no clinical signs of heart failure.

» Killip class Il: individuals with rales or crackles in the lungs, an Ss, and elevated jugular venous pressure.
» Killip class Il1: individuals with frank acute pulmonary edema.

> Killip class IV: individuals in cardiogenic shock or hypotension

(Measured as systolic blood pressure lower than 90 mmHg with evidence of peripheral vasoconstriction, oliguria, and
cyanosis or sweating).

Investigations Including:-

Routine laboratory investigations including:

Complete blood count (CBC; total & differential).

Random blood sugar (RBS).

Liver enzymes (SGOT, SGPT).

Coagulation profile (PT, PTT, and INR).

Renal function tests (urea, creatinine).

Lipid profile.

Cardiac enzymes [troponin T (cTn-T), heart-type fatty acid binding protein (H-FABP)].

VVVYVYVYVY

Human Heart Fatty Acid Binding Protein (h-FABP) Kit

Only one venous blood sample (10 ml) was withdrawn by sterile venous puncture and clean dry syringes from the
cubital vein of every investigated subject at the time of admission to the hospital within 6 h after the onset of
symptoms.

This kit allows for the in-vitro qualitative determination of human H-FABP by instrument (QuickSens ® Q100).

Storage:-

1. Unopened test kits should be stored at 2-8°C upon receipt and the microtiter plate was kept in a sealed bag. The
test kit may be used throughout the expiration date of the Kit.

2. Opened test kits will remain stable until the expiring date shown, provided it is stored as prescribed above.

Electrocardiogram (ECG):-

12-lead resting ECG was done for every patient at a paper speed of 25 milliseconds and calibrated correctly to study
p wave, QRS complex, T wave and segmental changes (P-R and S-T segments) at presentation and to determine site
of infarction by distribution of S-T segment elevation in the affected ECG leads.

Conventional echocardiography:-

Complete transthoracic echocardiography study was performed for every patient in the supine and lateral position
using General Electric system Vivid-3 machine, assessing global systolic function, diastolic function, resting
regional wall motion abnormalities, mechanical complications of AMI and RV function using TAPSE method.
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Results:-
Descriptive data of the studied

Demographic characteristics and CAD risk factors of the studied groups:-
e The study showed a male preponderance representing (67%) of the study population. (Table 1)

population:-

e  There were no statistically significant differences as regard age and gender among the studied groups. (Table 1)
e Coronary artery disease (CAD) risk factors were relatively frequent in the studied population, DM was present
in (44%), hypertension in (50.7%), current smokers were in (56%), dyslipidemia were in (38.7%) and a family
history of premature CAD was present in (24%) of the cases group. (Table 1)
e There was a highly statistically significant difference regarding CAD risk factors; serum total cholesterol (TC),
Triglycerides (TG), low density lipoprotein cholesterol (LDL-C) and high density lipoprotein cholesterol (HDL-
C) between the studied groups.(Table 1)
e Both systolic and diastolic blood pressure and heart rate were statistically significantly higher in case group of

patients than those of contro

I group. (Table 2)

Table 1:- Comparison between the two studied groups according to demographic data and CAD risk factors.

Cases Control Test of sig. P
(n=75) (n=25)
No. | % No. | %
I-Demographic criteria as regards gender and age
Male 52 69.3 15 60.0 x*=0.739 0.390
Female 23 30.7 10 40.0
Age
(Mean + SD) 56.25 + 11.67 60.76 £ 9.11 t=1.758 0.082
I1-Frequencies of CAD risk factors
Risk factor
DM 42 56.0 25 100.0 y’= 16.418* < 0.001*
No 33 44.0 0 0.0
Yes
HTN 37 49.3 25 100.0 ¥°= 20.430* < 0.001*
No 38 50.7 0 0.0
Yes
Smoker 33 44.0 20 80.0 x’= 13.615* MCp=10.001"
No 42 56.0 4 16.0
Yes 0 0.0 1 4.0
Ex-smoker
FH 57 76.0 25 100.0 x’=14.282 [ 0.014°
-ve 18 24.0 0 0.0
+ve
Dyslipidemia 46 61.3 25 100.0 x?=7.317* < 0.001*
No 29 38.7 0 0.0
Yes
I11- Lipid profile among the case and control groups:
Total cholesterol 216.35 £ 65.17 173.40 £+ 16.59 5.222" < 0.001*
TG 170.99 £ 73.65 109.72 £ 25.47 6.180" <0.001*
HDL 41.35+13.78 63.36 £ 10.13 7.339" <0.001*
LDL 133.71 £ 30.20 101.12 £ 17.33 4594 <0.001*

x?: Chi square test,
t: Student t-test

*: Statistically significant at p < 0.05

1835




ISSN: 2320-5407 Int. J. Adv. Res. 5(4), 1832-1846

Table 2:- Comparison between the two studied groups according to vital signs on admission.

Vital Signs Cases Control T P
(n=74) (n=25)
Systolic BP
Mean + SD. 125.34 + 26.80 113.0 + 14.58 2.892* 0.005*
Diastolic BP
Mean + SD. 76.89 + 15.03 70.0 + 9.68 2.643* 0.010*
Heart rate (HR) 2.337* 0.022*
Mean + SD. 86.86 + 21.98 76.16 £ 10.74

t: Student t-test
*: Statistically significant at p < 0.05

Clinical outcome among patient group during hospital Course:-

The most common Killip class on admission was class | (38%), whereas class IV (cardiogenic shock) was the
least common class (4%). (Table 3)

Arrhythmic complications constituted 28% among patient group during hospitalization; the most common
dysrhythmia occurred was atrial fibrillation (5.33%) and complete heart block (5.33%). (Table 3)

As regards mechanical complications; 4% patients had mechanical complications i.e. one of them had rupture
anterior papillary muscle with severe mitral regurgitation and the others had ventricular septal rupture (basal
septal rupture with inferior STEMI and mid-apical septal rupture with anterior STEMI). All of them belonged to
H-FABP positive group of patients. (Table 3)

Ischemic attacks during hospital course occurred in 36% of patients in the form of re-infarction, post-
myocardial angina and post-revascularization angina. (Table 3)

Four patients died during hospital course after their diagnosis and fulfilling aim of our study. All patients who
died were of free fatty acid binding protein (H-FABP) positive group. All of them belonged to H-FABP positive
group of patients. (Table 3)

Table 3:- Comparison among patient group as regards clinical outcome during hospital course.

No. %
Killip classification (on admission)
Killip Class | 38 51.4
Killip Class Il 23 30.6
Killip Class I11 9 12.2
Killip Class IV 4 5.3
Arrhythmic complications 21 28%
Atrial tachycardia 3 4
Atrial fibrillation (AF) 4 5.33
Nodal rhythm 1 1.33
Accelerated junctional rhythm 1 1.33
Ventricular tachycardia (VT) 3 4
Ventricular fibrillation (VF) 1 1.33
AVNB (1% degree) 1 1.33
AVNB (Mobitz type II) 1 1.33
Complete heart block (CHB) 4 1.33
Asystole 2 2.67
Mechanical complications
No 72 96.0
Yes 3 4.0
Ischemic attacks
No 48 64.0
Yes 27 36.0
Mortality
Survived 71 94.7
Died 4 5.3

1836




ISSN: 2320-5407 Int. J. Adv. Res. 5(4), 1832-1846

Working diagnoses among the patient group as regards site of infarction by ECG:-

The most common working diagnoses causing the subjects in the patients group to seek medical advice in the
(ED) were inferior ST segment elevation myocardial anterior (STEMI) and infarction ST segment elevation
myocardial infarction STEMI (53.3% and 40%) respectively. (Table 4)

The most common group of the studied population as regards of onset of chest pain 3-6 hours was (62.7%) and
those presented 0-3 hours of chest pain was (37.3%). (Table 4)

Table 4:- Distribution of patients according to site of infarction by ECG and Onset of chest pain (h) on admission

No. %
Site of infarction (ECG)

Anterior STEMI 40 53.3
Anterior STEMI 24 32.0
Antero-lateral STEMI 14 18.7
Anteroseptal STEMI 2 2.6
Inferior STEMI 30 40
Inferior STEMI 27 36
Infero-lateral STEMI 2 2.7

Infero-posterior STEMI 1.3

Lateral STEMI 6.6

1
5
Lateral STEMI 1 1.3
High lateral STEMI 4 5.3

Onset of chest pain (h)

0<3 28 37.3
3-6 47 62.7
Mean + SD 3.35+175

Comparison between the case and control groups as regards troponin (cTn-1) and H-FABP:-

As regard serum cardiac troponin T (cTn-T); there was a statistical significant difference between the 2 groups;
as they were negative in all the control subjects upon presentation thereby confirming the diagnosis of MI.
(Table 5)

As regard serum heart type free fatty acid binding protein (H-FABP), there was a highly statistical significant
difference between cases and controls as regard (H-FABP) qualitative results, where cases showed a higher
positive results for (H-FABP) patients compared to controls subjects (94.76 % vs. 5.33%; P value = < 0.001).
(Table 5)

Table 5:- Comparison between the two studied groups according to cardiac biomarkers.

Lab investigation Cases Control T P
(n=75) (n=25)
No. % No. %
H-FABP
Negative 4 5.33 23 92.0 61.016" <0.001"
Positive 71 94.67 2 8.0
Troponin
Negative 29 38.67 25 100.0 59.259" <0.001"
Positive 46 61.33 0 0.0

x?: Chi square test
*: Statistically significant at p < 0.05

Global systolic left ventricular function assessed by LVEF and WMSI among the case and control groups:-

There was a statistically significant difference as regard EF% and WMSI among the studied groups (P value <
0.001). (Table 6)

Patients with impaired LV systolic function assessed by LVEF<40% predominated in cases group (14.9%)
versus (0.0%) for control group. (Table 6)
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Table 6:- Comparison between the two studied groups according to echocardiographic findings.
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Cases Control Test of sig. P
(n=74) (n=25)
No. % No. %
EF
< 40% 11 14.9 0.0 0.0 x°=27.383" MCp < 0.001"
> 40% 63 85.1 25 100.0
t=7.370" <0.001"
Mean + SD 50.11+11.03 64.04 + 6.94
WMSI 1.45 £ 0.64 1.0+£0.0 11.448* <0.001*
Mean = SD

2 Chi square test
MC: Monte Carlo test
t: Student t-test

*: Statistically significant at p < 0.05

H-FABP positive vs. H-FABP negative groups (Univariate Descriptive Analysis):-
Demographic characteristics and frequencies of co-morbidities and risk factors of the H-FABP positive and

H-FABP negative groups :

e There was higher but not statistically significant difference as regards the mean age of the H-FABP positive
patients which was (56.34 + 11.89 years) and that of H-FABP negative patients which was (55.43 = 10.01
years). (P Value = 0.846). (Table 7)

e The study also showed no statistical significant difference as regards gender predominance where the male
gender predominated in the H-FABP positive patients (71.4%) and (69.1%) in the H-FABP negative subgroups.

(P Value = 1,000). (Table 7)

e There was a statistical difference between the H-FABP positive and H-FABP negative patient subgroups as

regard current smoking status and DM. (Table 7)

e There was no statistical significant difference between the H-FABP positive and H-FABP negative patients
groups as regard as hypertension, total cholesterol, TG, HDL and LDL and family history of premature CAD.

(Table 7)
Table 7:- Comparison between the two studied groups according to demographic data and CAD risk factors.
H-FABP H-FABP Test of sig. P
-ve (n=7) +ve (n=68)
No. | % No. | %
I-Demographic criteria as regards gender and age
Male 5 714 47 69.1 ¥*=0.016 0.390
Female 2 28.6 21 30.9
Age
(Mean + SD) 55.43 £ 10.01 56.34 + 11.89 t=0.195 0.846
I1-Frequencies of CAD risk factors
Risk factor
DM 2 28.6% |31 45.6 ¥’= 0.746 "Fp = 0.456
HTN 4 57.1 34 50.0 %°=0.130 "Fp = 1.000
Smoker 5 714 37 54.4 v%=0.746 Fp = 0.456
FH 1 14.3 17 25.0 %*= 0.399 Fp =0.677
Dyslipidemia 1 14.3 28 41.2 ¥?=1.935 "p =0.238
111- Lipid profile among the case and control groups:
Total cholesterol 242.0 + 98.67 213.71£61.18 1.095 0.277
TG 149.57 + 77.87 173.19 + 73.46 0.806 0.423
HDL 41.29+15.91 41.36 + 13.86 0.014 0.989
LDL 127.43 +33.45 123.32 + 30.09 0.340 0.735
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P: p value for comparing between the two studied groups
x2: value for Chi square test

FE: Fisher Exact test

t: Student t-test

Clinical outcome of H-FABP positive and negative patients as regards Killip classification and its comparison

with Troponin positive and negative patients as regards onset of chest pain:-

e There was a significant statistical difference as regard Killip classes between the H-FABP positive and H-FABP
negative patients. (P value = < 0.001). (Table 8)

e The most common type of Killip class in H-FABP positive patients is class | (56.7%), whereas in H-FABP
negative patients is type 111 (71.4%) (Table 8)

e The most common onset of presentation of H-FABP positive patients was higher in 0-3 hours (53.33%). (Table
9)

e The most onset of presentation of troponin positive patients was from 3-6 hours from onset of chest pain
(70.5%) and that of troponin negative patients was from 0-3 hours from onset of chest pain (100.0%). (Table 9)

Table 8:- Relation between killip class and WMSI in H-FABP positive and negative patients.

H-FABP 2 MCp
-ve +ve
(h=7) (n = 68)
No. % No. %
Killip classification
Class | 0 0.0 38 55.9 17.76
Class 11 2 28.6 22 324 <0.001"
Class Il 5 71.4 4 5.9
Class IV 0 0.0 4 5.9

Table 9:- Relation between H-FABP and troponin as regards Onset of chest pain (h)

H-FABP Troponin
Onset of chest pain (h) -ve +ve -ve +ve
(n=4) (n=71) (n=29) (n=46)
No. % No. % No. % No. % No. %
0-1 12 16.0 3 75.00 10 14.1 9 31.03 |4 8.7
1-2 15 20.0 1 25.00 14 19.7 11 3793 |4 8.7
2-3 17 22.7 0 0.00 16 22.5 9 31.03 |7 15.2
3-4 5 6.7 0 0.00 6 8.5 0 0.00 5 10.9
4-5 11 14.7 0 0.00 11 15.5 0 0.00 11 23.9
5-6 15 20.0 0 0.00 14 19.7 0 0.00 15 32.6
x> (M°p) 6.689 (0.138) 40.360" (< 0.001")

x%: value for Chi square test

MC: Monte Carlo test

*. Statistically significant at p < 0.05

P: p value for comparing between the two studied groups
FE: Fisher Exact test

Site of ST segment elevation (STEMI) and its prevalence among H-FABP positive and H-FABP negative

groups:-

e Our study showed that there was no statistically significant difference between the H-FABP positive and H-
FABP negative patients groups as regards the site of infarction. (Table 10)

e  The most common site of infarction assessed by electrocardiogram in H-FABP positive patients is anterior wall
STEMI (55.9%), whereas the most common in H-FABP negative patients is lateral wall STEMI (42.9%).
(Table 10)
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Table 10:- Relation between H-FABP with site of infarction by ECG

H FABP $2 "p
-ve +ve
(n=7) (n=68)
No. | % No. | %
Site of infarction
Anterior STEMI 2 28.6 38 55.9 0.042 1.000
Lateral STEMI 3 42.9 2 2.9 8.258" 0.041"
Inferior STEMI 2 28.6 28 41.2 0.127 1.000
v*= (Mp) 15.274 (0.072)

x?: value for Chi square test
MC: Monte Carlo test
FE: Fisher Exact test

Echocardiography characteristics among the H-FABP positive and H-FABP negative groups:-

e There was a statistically significant difference as regard EF% between the H-FABP positive and H-FABP
negative patients, where H-FABP positive and negative patients had good LVEF percentage (P value = <
0.001). (Table 11)

Table 11:- Relation between H-FABP with LVEF and WMSI

H-FABP 7 Mo
-ve +ve
(n=7) (n = 68)
No. % No. %
LVEF
<40% 0.0 0.0 11 16.2 0.269 <0.001"
>40% 7.0 100.0 57 83.8
WMSI
Mean + SD 1.07 £ 0.45 1.36 + 0.74 t=2.073 0.042

x%: value for Chi square test
MC: Monte Carlo test
t: Student t-test

Differences between H-FABP and Troponin as regards sensitivity, specificity, Positive Predictive Value

(PPV), Negative Predictive Value (NPV) and Accuracy:-

e There is a statistically significant difference between studied population as regards sensitivity, specificity, PPV,
NPV and accuracy. (Table 12, 13)

e  Sensitivity of H-FABP is significantly higher than troponin in 0-3 h from onset of chest pain (92.86% versus
81.8% for troponin). (Table 12)

e Troponin has significantly higher sensitivity than H-FABP in 3-6 h of onset of chest pain (91.49% versus
89.369% respectively). (Table 13)

e H-FABP has significantly higher sensitivity than troponin in 0-1, 1-2 and 2-3h of onset of chest pain. (Tables

14, 15, 16)
Table 12:- Agreement (sensitivity, specificity and accuracy) for HFABP and troponin (0 - 3) hours.
Control Cases
> >
s S g
c (<5} Q
3 & & z <
HFABP -ve 23 4 92.86 90.0 92.86 92.0 92.45
+ve 2 40
Troponin -ve 25 29 81.8 88.2 81.8 88.2 85.7
+ve 0 15

1840



ISSN: 2320-5407 Int. J. Adv. Res. 5(4), 1832-1846

Table 13: Agreement (sensitivity, specificity and accuracy) for HFABP and troponin (3 - 6) hours

Control Cases >
2 2 &
— o — | .
= = > & 3
e 3] 2 z <
<5} Q.
wn wn
HFABP -ve 23 0 89.36 95.21 92.89 82.14 90.28
+ve 2 31
Troponin -ve 25 0 91.49 100.0 100.0 80.21 94.44
+ve 0 31
Table 14:- Agreement (sensitivity, specificity and accuracy) for HFABP and troponin (0 - 1) hours
Control Cases
2 2 >
= S 3
- 5
2 2 > > o
3 & 3 z <
HFABP -ve 23 3 83.33 92.0 83.33 92.0 89.19
+ve 2 10
Troponin -ve 25 9 81.0 92.59 80.8 86.53 87.79
+ve 0 4
Table 15:- Agreement (sensitivity, specificity and accuracy) for H-FABP and troponin (1 - 2) hours.
Control Cases
z |2z >
= S S
c (5] > Q
3 & & z <
HFABP -ve 23 1 88.24 87.0 98.0 92.0 95.0
+ve 2 14
Troponin -ve 25 11 85.67 86.21 82.46 89.44 85.91
+ve 0 4

and accuracy) for HFABP and troponin (2 - 3) hours.

Table 16:- Agreement (sensitivity, specificity
Control Cases
2 = >
> S &
2 |3 =
3 & & z <
HFABP -ve 23 0 88.89 100.0 100.0 92.0 92.86
+ve 2 16
Troponin -ve 25 9 85.29 93.33 84.55 89.44 85.70
+ve 0 7

Statistical Analysis:-
Data were fed to the computer and analyzed using IBM SPSS software package version 20.0. (Kirkpatrick LA and

Feeney BC 2013) Qualitative data were described using number and percent. Quantitative data were described using
range (minimum and maximum), mean, standard deviation and median. Comparison between different groups
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regarding categorical variables was tested using Chi-square test. When more than 20% of the cells have expected
count less than 5, correction for chi-square was conducted using Fisher’s Exact test or Monte Carlo correction. The
distributions of quantitative variables were tested for normality. If it reveals normal data distribution, parametric
tests was applied. If the data were abnormally distributed, non-parametric tests were used. For normally distributed
data, comparisons between two independent populations were done using independent t-test. For normally
distributed data F-test (ANOVA) were used to compare between the different studied groups. Correlations between
two quantitative variables were assessed using Pearson or spearman coefficients regarding normality of the data.
Significance test results are quoted as two-tailed probabilities. Significance of the obtained results was judged at the
5% level. (7)

Discussion:-
Management or excluding of patients with acute chest pain due to acute coronary syndrome (ACS) is a common and
difficult challenge for emergency physicians. (8)

The diagnosis of cardiac ischemia remains a challenge in contemporary emergency medicine. On the other hand,
unjustified referral of patients without ACS increases the workload in the emergency department and causes
unnecessary load. So adequate diagnostic assessment of ACS patients leads to limited unnecessary referral of non-
ACS patients, but may be difficult to achieve. Therefore, a diagnostic strategy to rule in acute myocardial infarction
on emergency department presentation is likely to be developed. (9)

Previously, the cardiac troponins remain the most widely used biomarkers for the diagnosis of ACS by virtue of
their high sensitivity for minor myocardial injury, almost absolute specificity for myocardial damage, and most
importantly, their ability to risk-stratify patients with suspected ACS. Their widespread recognition was supported
by the inclusion of cardiac troponin as the preferred biomarker in the diagnosis of ACS both in the New Definition
of MI (1999), further reinforced in the Universal Definition of Myocardial Infarction (2007) (10) and lately the third
Universal Definition of Definition of Myocardial Infarction (2012). (11)

H-FABP has emerged as a promising early specific marker of myocardial injury; making it a suitable biomarker to
be used in the ED in cases presented with cardiac chest pain. H-FABP is known to be released rapidly from the
myocardium into the blood stream as early as 20 minutes following ischemic injury. Since H-FABP is a smaller
molecule than myoglobin, ¢TnT, and CK-MB, it peaks earlier than these other molecules when there is
cardiomyocyte damage. (12)

So lately, (H-FABP) was used as a rapid, qualitative “point of care” tests detecting (h-FABP) and recently
quantitative tests have become also available. (13)

In the present study, the proportion of patients with positive (H-FABP) results was older than those with (H-FABP)
negative results (56.34 + 11.89 vs. 55.43 + 10.01). Male gender was predominated in both (h-FABP) positive and
negative group (69.1% and 71.4 respectively). These findings were similar to other studies. (14)

Probably men have higher plasma H-FABP concentrations than women because of their larger muscle mass. H-
FABP is eliminated from the circulation predominantly by renal clearance and renal function decreases with age, so
plasma H-FABP concentrations in this study were higher in old age group than young age group which agree with
those published by Galan A et al. (15)

In addition systolic blood pressure was higher in patients with ACS-STEMI as compared to control group as well as
in H-FABP positive patients rather than in H-FABP negative patients similar to Elmadbouh I. et al 2012. (16)
Whereas the diastolic blood pressure was not significantly higher in patients with ACS as compared to control group
may be due to that those patients belong to the category of only systolic hypertension in contrast to Santos et al.
2011 findings. (17)

Serum H-FABP levels were significantly elevated in diabetic patients when compared with that of control subjects.

Hence Oxidative stress caused by hyperglycemia may provide an explanation for this association between diabetes
and CAD, as it causes endothelial dysfunction and increases prevalence of atherogenesis. (18)
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Also, serum total cholesterol, serum triglycerides and low density lipoproteins had higher levels opposite to high
density lipoproteins which showed lower levels in patients with STEMI than control group (p value < 0.001). These
coincided with Spector R and Snapinn S 2011. (19) Furthermore the triglycerides showed positive correlation with
increased risk for CAD. Several analyses indicate that triglycerides are independent risk factor for CAD, after
adjustment for age and sex. Even though elevated levels of triglycerides in the blood are not independent risk factor
in CAD, there is an indirect association of triglycerides with atherosclerosis. (20)

The present study revealed that smoking is a highly risk factor of ACS-STEMI as it was higher but without
significant statistical difference in cases as compared to the control group regarding, as well as in H-FABP positive
rather than H-FABP negative patients. These results were in agreement with other studies like McCann CJ, Glover
BM et al. 2009. (21)

In contrast to Mohammad AM, Sheikho SK et al. 2013 (22) a non-significant statistical difference between ACS-
STEMI patients and controls regarding positive family history of premature CAD were seen in the present work.
Before discharge from the hospital transthoracic echocardiography (TTE) was performed to all the study population.
H-FABP positive patients had more poor LV systolic function compared to H-FABP negative patients. (23)

As regards mechanical complications; 4% patients had mechanical complications i.e. one of them had rupture
anterior papillary muscle with severe mitral regurgitation and the others had ventricular septal rupture (basal septal
rupture with inferior STEMI and mid-apical septal rupture with anterior STEMI). All of them belonged to H-FABP
positive group of patients. The valuable biomarker related to early mechanical complications of AMI was CRP.
High serum-CRP is related to early mechanical complications of AMI in support to Wang F, Pan W 2011. (24)

As regards acute setting and admission complications such as cardiogenic shock, our work showed that 5.3% of H-
FABP positive, while no any of H-FABP negative patients had Killip class IV. In agreement to our study,
Nurwahyudi 2014 (25) showed that H-FABP increased along with increase in Killip class and this is probably due to
enhanced myocardial necrosis or ischemia in patients associated with higher Killip class. It was shown in our study
that the concentration of H-FABP within 6 hours in AMI group was significantly higher than that in the control
group, the same like Orak M, Ustiindag M et al. 2012. (26)

H-FABP is also a sensitive and specific marker for the early detection of AMI, especially within 3h, after the onset
of chest pain (92.86% and 90.0% versus 81.8% and 88.2% for Troponin), in addition the measurement of serum H-
FABP concentration has had high diagnostic accuracy for AMI in 0-3 h from onset of chest pain than troponin
(92.45 versus 85.79 for Troponin) and negative predictive value in the early diagnosis of myocardial infarction
(STEMI), as H-FABP negative predictive value was 92.0% compared to (cTn-T) which was 78.2%. These match
with Figiel T, Wraga M et al. 2011. (27) Whereas, in 3-6 hours of onset of chest pain; (cTn-T) had a higher
sensitivity than H-FABP (91.49% vs. 89.36%) pertain with Chan CP, Sum KW et al. 2008. (28)

Interestingly this work showed false positive H-FABP results in some control subjects (NPV of 76.67%). Skeletal
muscle damage and strenuous exercise may result in the leakage of H-FABP, and this resulted in false positive tests
that interfere with the results of the assays. This can explain the presence of 2 false positive persons in our study as
published by Nagahara et al. 2006. (29)

Our work showed false negative H-FABP results in some case subjects i.e. 4 cases during 0-3 h of onset of chest
pain. Levels of H-FABP are detectable as early as 2 to 3 h and typically return to baseline levels within 12 to 24 h of
the initial insult similar to that of James A et al. 2007. (30)

Time lag between onset of myocardial necrosis and appearance of H-FABP in circulation is explained by: Firstly,
release of heart fatty acid binding protein is not clear at present whether H-FABP reaches the circulation trans-
endothelial or via the lymphatic system after its release from the cell into the intercellular space. The rapid
appearance in blood may suggest the first route and delay explains lymphatic route. (31)

Secondarily, myocardial ischemia results in a significantly higher level of fatty acids in the plasma and the

myocardial tissue, which can be harmful to the heart. The presence of H-FABP therefore may serve a protective
function for the myocardial cells against the oxidation of these fatty acids while still having these substances readily
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available for the metabolic needs of the cell. During ischemia AMI, H-FABP leaks out of myocardial tissue and its
concentration increases in plasma gradually. (32)

However, First, in ST-elevated ACS, biomarker tests are not valuable, since the diagnosis of infarction is based on
the ST-elevations (33). Therefore, biomarker research in ACS is focusing on non ST elevated ACS. Another
drawback of our study is the use of non-high sensitive, old-fashioned troponin tests, which makes the comparison
with H-FABP irrelevant. High sensitive troponin is an earlier marker than old fashioned troponin and compared to
high sensitive troponin, the value of H-FABP could disappear.

Conclusion:-

H-FABP biomarker test could be the earliest biomarker in patients with acute typical ischemic chest pain in the
context of (STEMI), who came to the ED within 6 hours of chest pain onset. Our results supported the evidence that
H-FABP was an early marker of ischemia; that was detected before any detectable change in (cTn-T) even in the
absence of myocardial necrosis. This is especially useful to rule out ischemia in the ED, thereby making H-FABP a
potentially useful biomarker for early detection of cardiac ischemia. H-FABP should prove its value when compared
to, or assessed besides, high sensitive trop assays.
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