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ORIGINAL ARTICLE  

UTILITY OF HEART TYPE FATTY ACID BINDING PROTEIN (H-FABP) 
POINT OF CARE TEST IN THE EARLY HOURS OF STEMI COMPARED 

WITH TROPONIN-I IN PAKISTANI POPULATION 

Walid Ahmad Abbasi, Muhammad Saleem, Shahid Rasheed, Azhar Mahmood Kiyani 
Rawalpindi Institute of Cardiology, Rawalpindi-Pakistan 

Background: Acute coronary syndrome remains a dominant cause of high morbidity and mortality 
despite advancements in treatment This study was conducted to examine the utility of point-of-care 
test of heart-type fatty-acid binding protein (h-FABP) and compare it with the point-of-care test of 
cardiac troponin I (cTnI) in the first 06 hours of STEMI. Methods: This cross-sectional, comparative 
study which was conducted in Rawalpindi institute of cardiology, Rawalpindi, Pakistan, from 
January to June 2015. Serum samples of 125 patients with the diagnosis of STEMI, presenting with 
chest pain of less than 6 hours’ duration, were analysed for quantitative and qualitative determination 
of h-FABP and cardiac troponin I (cTnI) using rapid immunochromatographic technique in the 
emergency department. Samples were taken at presentation and after 12 hours. Results: Out of 125 
patients, 112 were males and 13 were females with a mean age of 54.26±9.53 years. The average 
symptom-to-sample time was 3.19±1.44 hours (median 3 hours). Mean h-FABP levels were 
significantly higher than the mean cTnI levels (29.10±30.66 vs 0.94±2.02; p=0.000). Overall, H-
FABP was more sensitive than cTnI (72% vs 26.4%). The sensitivity of cTnI within 0–2, 2–4, and 
4–6 hours of symptom onset was calculated to be 0%, 17.7%, and 75.9%, whereas sensitivity of H-
FABP was 35.3%, 79.03% and 100% respectively. There was not a single patient who was cTnI 
positive and H-FABP negative as compared to 57 patients who were FABP positive and cTnI 
negative. Conclusion: h-FABP is a promising cardiac biomarker for the early identification of 
myocardial ischemia and infarction. It could be a superior biomarker for earlier detection of ACS and 
screening of patients with non-cardiac chest pain. 
Keywords: Heart type fatty acid protein; ST-segment elevation myocardial infarction; Troponin I, 
STEMI 
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INTRODUCTION 
Acute coronary syndrome remains a dominant cause of 
high morbidity and mortality despite advancements in 
treatment and poses high economic burden.1 Both 
NSTEMI and STEMI share similar long term 
prognosis, whereas STEMI is associated with worst 
short term prognosis.2 Extensive work has been done 
to minimize the delays in the diagnosis and treatment 
of STEMI which has led to the invention of standard 
parameters like door to needle and door to balloon 
times. Early identification and initiation of treatment of 
STEMI not only helps reduce infarct size but also 
promises good prognosis and better quality of life. 
Cardiac troponins are gold standard used extensively 
and reliably for the in-hospital diagnosis and exclusion 
of STEMI with certain limitations. Cardiac troponin is 
a high molecular weight protein (21–37 KDa) and 
because of its larger size can usually be detected after 
4–6 hrs of myocardial injury and may require repeated 
measurements (8–12 hourly). These features could be 
responsible for unnecessary delays in the diagnosis and 
management of myocardial infarction.3,4,8 

Numerous biomarkers have been studied in 
the past to assist in the earlier diagnosis of STEMI in 
addition to troponins especially in the window period 

of initial 4 hours since the onset of symptoms. Heart 
type fatty acid binding protein (h-FABP), involved in 
the intra-cellular transport of free fatty acids in the 
myocardium, has also been studied for this purpose. 
For the first time, it was found to be a marker of 
myocardial necrosis in 1988. Owing to smaller size of 
h-FABP (14–15 KDa) than troponin I (cTnI) and 
higher concentration in the cardiac myocytes (2 to 10 
times) than skeletal muscle, it appears early in the 
circulation than cTnI in response to myocardial injury.5 

It begins to appear in the circulation as early as 30 
minutes and becomes detectable within 90 minutes of 
myocardial injury; rises to its peak value within 4–6 
hours and decreases within 24 hours facilitating 
detection of recurrent events.6 In the early hours of 
symptoms, h-FABP is approximately 20-fold more 
specific than myoglobin and more sensitive than 
cardiac troponins.7 Rapid point-of-care test (POCT) of 
h-FABP is also available which shows similar results 
and can diagnose the patient with-in 15 minutes.8 All 
these features make the h-FABP, an important tool for 
the earlier diagnosis of infarction. However, studies 
have shown variable correlation of h-FABP with 
cardiac troponins and other cardiac markers.3,9  
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Recent studies have demonstrated that the h-FABP is a 
better biomarker during first 6–8 hours of myocardial 
necrosis.10,4,8 Naroo GY et al., reported higher 
sensitivity (75.76% vs 58.59% vs 68.69%) and 
comparable specificity (96.97% vs 98.84% vs 
97.54%) of h-FABP as compared to troponin T and 
CKMB respectively (in the first 6 hrs). Kim SK et al., 
demonstrated that the h-FABP is superior to both 
myoglobin and CKMB as an adjunct to cTnI for the 
early detection of MI. Chandran PA et al.,10 while 
comparing h-FABP and cTnI found higher sensitivity 
(56.7% vs 40%), equal specificity (100% vs 100%), 
positive predictive value (100% vs 100%), and 
superior negative predictive value of h-FABP (62.9% 
vs 55%).  

However, there are conflicting results from 
some studies like Rosmon J et al.,3 demonstrated that 
cardiac troponin had higher sensitivity than h-FABP 
for the diagnosis of acute MI and h-FABP did not 
appear earlier than troponins.5 Similarly, Banu S et 
al.,5 showed that the hs-Trop I (not conventional cTnI 
or POC test) is a more sensitive marker than h-FABP 
in early hrs of AMI.3 And since, no such data is 
available in locally, we wanted to assess the utility of 
Point of care h-FABP test in the early hours of 
myocardial infarction and compare its window period 
response with that of point-of-care troponin-I.  

MATERIAL AND METHODS  
The study was conducted after approval from the 
local ethical committee. Diagnosed patients of acute 
STEMI, admitted in the emergency department of 
Rawalpindi Institute of Cardiology from January to 
June 2015 were scrutinized using the inclusion 
criteria. The blood samples of 150 patients for both 
h-FABP and cTnI were withdrawn after taking 
informed consent. Patients with age between 18–70 
year, having first episode of chest pain, presenting 
within six hours and diagnosed as STEMI based on 
the criteria defined in Third Universal definition of 
Myocardial infarction (By 2012 Joint 
ESC/ACCF/AHA/WHF Task Force for the Universal 
Definition of Myocardial Infarction)11 were enrolled 
in the study. Twenty-five patients were excluded 
based on one of the following features; non-cardiac 
chest pain, recent injuries, had thrombolytic therapy 
started before withdrawal of blood sample or those 
with known renal failure and skeletal muscle 
disorders, had NSTEMI, and/or who underwent prior 
PCI. The data from remaining 125 cases was further 
analysed.  
 All patients meeting the inclusion criteria 
underwent clinical assessment including clinical 
history, relevant physical examination, Blood 
pressure monitoring, TIMI score was calculated and 
Killip class was assessed, 12 lead ECG, continuous 

ECG monitoring, X-ray chest and 2D-
Echocardiography was done in all the patients. 
Information with respect to hypertension, diabetes, 
family history of ischemic heart disease, smoking 
status was taken from all the patients. 

Five ml venous blood was drawn from all 
patients within 20 minutes of presentation in 
emergency department and collected in EDTA 
(Ethylene Diamine Tetra Acetic Acid Potassium salt) 
bottle. Tests were conducted in emergency 
department for quantitative and qualitative 
measurement of Trop I and h-FABP by 
immunofluorescence method using Point of care 
testing Kits {“Hubi-HFABP” and “Hubi 2 in 
1(CKMB+TNI)”}. The tests were performed on a 
point of care cardiac marker instrument manufactured 
by Humasis Korea, named “Hubi Qan Pro”. The cut 
off value for cTnI was 0.4 ng/dl and for HFABP 0.6 
ng/dl as per manufacturers claim.13 Results were 
available just after 15 mins from the machine. Trop-I 
of all patients were repeated after 12 and 24 hours to 
confirm the diagnosis of STEMI and risk 
stratification.  

Statistical analyses were performed using 
SPSS version 19.0.  Frequencies and percentages 
were calculated for categorical variables. The mean 
and standard deviations were calculated for 
continuous variables. Sensitivity of cTnI and h-FABP 
was calculated with formula: True positives/True 
positives plus false negatives x100. The data was 
then stratified according to the time of presentation 
since the onset of symptoms (0–2 hrs, 2–4 hrs and 4–
6 hrs) and the sensitivity of each test was calculated 
for each window period separately. Comparison of 
proportion of patients with positive cTnI and positive 
h-FABP, amongst confirmed patients of AMI was 
made using Chi square test at 5% level of 
significance. Normality of the numeric data was 
assessed using Shapiro-Wilk test. To compare the 
mean levels of cTnI and h-FABP with respect to 
window periods (2 hrs, 2–4 hrs and 4–6 hours) 
Nonparametric (Kruskal Wallis) test was applied. A 
p-value of less than 0.05 was considered statistically 
significant. Pearson correlation test was applied to 
study the correlation of different groups of numeric 
variables. 

RESULTS 

Overall 125 patients met the inclusion criteria, 112 
(89.6%) of them were males and 13 (10.4%) were 
females (M:F=9:1). Mean age of the study population 
was calculated to be 54.26±9.53. Females had higher 
mean age than male patients but with no statistically 
significant difference (57.62±7.33 vs 53.88±9.71; 
p=0.18). Evaluation of coronary artery disease risk 
factors revealed that 25.6% (n=32) were known 
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diabetics, 41.6% (n=52) were known hypertensive, 
and 6.4% (n=8) of patients had family history of 
ischemic heart disease, 67.2% (n=84) patients were 
active smokers and 3.2% (n=4) patients were known 
to have dyslipidaemia. Table-1 summarizes baseline 
characteristics of study population defined by 
detailed history. Evaluation of ECG data revealed 
that anterior wall myocardial infarction (AWMI) as 
most common type of MI occurring in 41 patients 
(32.8%). Anterolateral wall myocardial infarction in 
26 patients (20.8%), Inferior wall myocardial 
infarction in 34 patients (27.2%), Postero-inferior 
wall myocardial infarction in 21 patients (16.8%), 
whereas acute left bundle branch block (LBBB) was 
least common type occurring in 3 patients (2.4%). 
Thrombolytic therapy with streptokinase was 
predominant mode of reperfusion (96%, n=120). 
Primary PCI was performed in only selected patients 
(4%, n=5); who were young and at higher risk. 
Owing to lack of adequate resources, the 
thrombolytic therapy is the major reperfusion 
strategy in our institution.   

Overall, the h-FABP has higher sensitivity 
than cTnI for the detection of Myocardial infarction, 
especially in the early presenters. h-FABP test was 
positive in significantly higher number of patients 
than the cTnI (90 vs 33; p=0.000). This translated 
into 2.7 times higher sensitivity of h-FABP as 
compared to the cTnI (72% vs 26.4%). At 12 hours, 
both cTnI and h-FABP both were 100% sensitive.   

Among the study population the time of 
presentation since the onset of symptoms ranged 
from 0.5–6h, with mean duration of 3.19±1.44 hours. 
27.2% (n=34) patients presented within 2 hours of 
onset of symptoms, whereas, 49.6% (n=62) and 
23.2% (n=29) presented in 2–4 and 4–6 hours 
window respectively. Among patients presenting 
within 2 hrs of onset of symptoms h-FABP was more 
sensitive than troponin I although, overall sensitivity 
was low in this subgroup. Out of 34 patients in this 
subgroup, all patients were cTnI negative whereas, 
35.3% (n=12) were h-FABP positive.  

Among patients who presented within 2–4 
hours window period, 17.7% (n=11) were cTnI 
positive and 82.3% (n=51) were cTnI negative 
whereas, 79% (n=49) were H-FABP positive and 
21% (n=13) were H-FABP negative. So, H-FABP 
was more sensitive than cTnI (79% vs 17.7%) in this 
subgroup too. Among patients presenting within 4–6 

hours window period, 75.9% (n=22) were cTnI 
positive and 24.1% (n=7) were cTnI negative, 
whereas, 100% (n=29) patients were H-FABP 
positive. So, the sensitivity of cTnI with regard to 
window period (2h, 2–4h and 4–6h) was 0%, 17.7%, 
and 75.9%, whereas sensitivity of H-FABP 35.3%, 
79.03% and 100% respectively. Table 3 summarizes 
the sensitivity of cTnI and h-FABP with respect to 
the time of testing since the onset of symptoms, 
whereas table-2 summarizes the overall sensitivity of 
cTnI and h-FABP in patients presenting within six 
hours of onset of symptoms. 

Statistically significant difference was 
observed between the median cTnI values with 
respect to window period (<2 hrs, 2–4 hrs and 4–6 
hrs; 0.05 (IQR: 0.00), 0.05 (IQR: 0.22) & 2.27 (IQR: 
5.38) respectively, p=0.000). Similarly, there was 
statistically significant difference between median 
FABP levels with regards to window period (<2 hrs, 
2-4 hrs and 4–6 hrs; 2.605 (IQR: 19.95), 19.845 
(IQR: 27.79) & 40.00 (IQR: 73.90) respectively, 
p=0.000). cTnI was observed to be positively and 
strongly correlated with time of presentation since the 
onset of symptoms (r =0.551, p=0.000) and FABP 
levels (r =0.551, p=0.000) but there was no 
correlation with age (r =0.148, p=0.09). Similarly, 
FABP showed positive correlation with time in hours 
since the onset of symptoms (r =0.442, p=0.000) and 
cTnI levels but no correlation with age (r =0.16, 
p=0.074). 

Table-1: Characteristics of the study population 
Characteristics Values 
N 125 
Mean age in years  54.26±9.53 
Risk Factors  
      Diabetes Mellitus 
      Hypertension 
      Smoker 
      Dyslipidaemia 
      Family history 

 
25.6% (n=32)  
41.6% (n=52) 
67.2% (n=84) 
4.0% (n=5) 
6.4% (n=8) 

Mean duration of presentation 3.19±1.44 hrs 
Mean ST Elevation 4.63±3.01 mm 
Reperfusion therapy (%) 
      Streptokinase 
      Primary PCI 

 
96% (n=120) 

4% (n=5) 

Table-2: Overall sensitivity of cTnI and h-FABP 
Sensitivity of H-
FABP 

TP/TP+ FN x100 90/125 
x100 

72% 
(n=90) 

Sensitivity of cTn-I TP/TP+FN x100 33/125 
x100 

26% 
(n=33) 

 
Table-3: Sensitivity of cTnI and H-FABP with respect to the time from onset of symptoms (n=125) 

Window period 
cTnI positive 

n (%) 
cTnI negative 

n (%) 
Total 

H-FABP positive 
n (%) 

H-FABP negative 
n (%) 

Total 

< 2 hours 0 34 (100) 34 12 (35.3) 22 (64.7) 34 
2–4 hours 11 (17.7) 51 (82.3) 62 49 (79) 13 (21) 62 
4–6 hours 22 (75.9) 07 (24.1) 29 29 (100) 0 29 

Total 33 92 125 90 35 125 
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DISCUSSION 

Evidence from large number of trials emphasizes 
early recognition and prompt treatment of STEMI 
patients. Early treatment of STEMI not only 
improves short term outcome but also promises 
better long term prognosis. Currently, cardiac 
troponins are considered cornerstone for the 
diagnosis of such patients. But, cardiac troponin 
levels rise relatively slowly4,13 and have biphasic 
release after myocardial injury (small number of 
cytoplasmic troponins release early than 
cytoskeletal troponins).15 Thus in order to achieve 
adequate sensitivity, blood should be sampled at 
least 4–6 h after the onset of ischemic discomfort 
and sometimes repeated measurements are required 
at intervals of 12–24 hours. Large number of 
patients may have significant irreversible damage 
without classic symptomatology and ECG changes 
and require repeated measurements of biomarker 
levels. Such delays can lead to devastating 
outcomes. New high-sensitivity assays with their 
improved sensitivity, have made possible, the 
earlier detection of low-level elevations of 
troponin (within 90–180 minutes)14–16 as 
demonstrated by the two large prospective 
studies.17,18 Issue with laboratory testing is the 
time delays and costs which can be overcome 
using POC testing especially in emergency 
department. Similarly, some studies have shown 
over diagnosis of NSTEMI-ACS with hs-cTnI.19 

Also, cardiac troponin levels remain elevated for 
7–14 days after myocardial necrosis which limits 
its sensitivity for detection of recurrent myocardial 
necrosis.15 

 H-FABP has been considered as 
biomarker of ischemia and begins to rise as early 
as 30 mins and becomes detectable in 90 minutes 
from onset of symptoms thus facilitating the earlier 
detection and management alongside Troponins.20 
Kim KS et al., demonstrated that the initial h-
FABP (POC test) was superior to initial myoglobin 
or initial CKMB in combination with the initial 
cardiac troponins. Explanation for this comes from 
the observations that the h-FABP levels are 2–10 
times higher in cardiac muscle than skeletal 
muscle, whereas, skeletal muscles have 2-folds 
higher level of myoglobin than cardiac muscle. 
Similarly, normal base line level myoglobin is 
considerably high than h-FABP.4  
 Studies comparing the h-FABP and cardiac 
troponins revealed that h-FABP is released and detected 
earlier after myocardial injury, and hence, seems 
superior to cardiac troponins.21 Some studies though 
have also demonstrated lower sensitivity of h-FABP. 
One such study by Banu S et al.6, showed better 

sensitivity of cTnI than h-FABP used high sensitivity 
assays of troponin I. Whereas, in our study we 
compared the POC cTnI and POC FABP tests which 
showed better sensitivity of h-FABP. Point of care 
testing (POCT) significantly reduces time to test and 
length of stay in emergency department (as results are 
available in 15 minutes).22,23 Various studies have 
demonstrated that h-FABP also carries prognostic 
significance in patients with ACS.24–26  
 In our study, we categorized the patients in 
three groups according to the time since the onset of 
symptoms with mean time of presentation was 
3.19±1.44 hours. 27.2% (n=34) patients presented 
within 2 hrs of ischemic symptoms, whereas, 49.6% 
(n=62) and 23.2% (n=29) presented in 2–4 and 4–6 
hours window respectively. Overall, the HFABP had 
higher sensitivity than cTnI in all three subsets (35.3%, 
79%, 100% vs 0%, 17.7%, 75.9%). Our study was a 
cross sectional, in which we compare sensitivity POCT 
h-FABP and cTnI in patient presenting STEMI within 6 
hours of chest pain. We found that overall sensitivity of 
POC h-FABP (78%) was significantly higher than cTnI 
which was 57%.  
 The results of our study are in-line with other 
recently conducted studies. One such study by Body et 
al. used eight cardiac biomarkers to early exclude 
myocardial infarction in their 705 patients and found 
that the h-FABP had significantly higher AUC of 0.86% 
than any other cardiac marker including cardiac 
troponins T. In this study, the median sampling time 
was 3.5 hours after the symptom onset.27 In another 
study the effectiveness of h-FABP in different time 
period from the onset of symptoms and different ethnic 
background for the detection of acute myocardial 
necrosis were investigated in which 289 patients were 
recruited, admitted within 12 hours of symptom onset. 
Their study showed that there is higher sensitivity of to 
have higher diagnostic accuracy of h-FABP immune 
test than cTnI and CK-MB in patients presenting within 
3h of onset of ischemic symptoms.28  

 There are certain limitations in this study. 
First, we used POC test instead of high sensitivity test. 
Secondly, only STEMI patients were enrolled 
excluding NSTE-ACS. And lastly, the number of 
patients was limited to 125. More studies with higher 
number of patients are required to further strengthen 
the evidence. 

CONCLUSION 

The result of this study demonstrates that POC h-
FABP is more sensitive marker than troponins in 
STEMI. However, for better confirmation, cardiac 
troponins and h-FABP should be used in combination. 
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