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FINAL TECHNICAL REPORT 

Coronary heart disease and myocardial infarction is one of the predominant causes of 

mortality and morbidity in Malaysia (Ministry of Health statistics 2004). Cardiovascular 

disease has been the fourth most common cause of hospitalization in this country since 

2001. From 2001-2006, heart disease (together with the disease of the pulmonary 

circulation) has persistently been the second principal cause of death in government 

hospitals (Malaysian Ministry of Health Medical Statistics, 2001-2006). In 2002, 

cardiovascular disease accounted for 118,262 admissions into Ministry of Health 

hospitals (7.2% of total admissions), but killed 8384 of them, accounting for 24.5% of all 

deaths in government hospitals (Chua, 2005). Thus, heart disease is an important cause of 

premature deaths in Malaysia, resulting in significant social and economic implications to 

the nation. 

Early and correct diagnosis of patients admitted to the hospital with symptoms suggestive 

of acute myocardial infarction (AMI) is paramount to ensure appropriate therapy is given 

to minimize myocardial injury and improve clinical outcome (De Luca et al., 2004). The 

urgency in recognizing and treating patients with an AMI as early as possible has been 

repeatedly stressed and reiterated in various guidelines that lead to the well-known phrase 

of 'Time loss is myocardium loss'. With the passing of time and further delay in 

diagnosing AMI and administration of reperfusion therapy, more cardiac muscle will be 

damaged (Hasche et al., 1995). As a consequence, the patient's prognosis will deteriorate. 

To expedite diagnosis, the AHA/ACC Guidelines for the management of patients with 

ST-elevation myocardial infarction (STEMI) in 2004 recommended that an 
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• 
electrocardiogram (ECG) should be performed and interpreted by an experienced 

physician within 10 minutes of arrival to emergency department (ED). If reperfusion 

therapy is deemed indicated, the decision whether to use fibrinolytic therapy or 

percutaneous coronary intervention (PCI) should be made within the next I 0 minutes 

(Antman et al., 2004 ). Therefore, diagnosing an AMI as early and as accurate as possible 

is the most critical phase in the treatment of patient presenting with chest pain to the ED. 

Once a definitive diagnosis can be made, prompt steps can be taken to limit the 

myocardial necrosis including instituting reperfusion therapy. 

In situation like these, cardiac biomarkers may be invaluable in establishing a diagnosis 

of AMI in the ED setting. A number of established cardiac biomarkers have been 

available in the market and several new promising assays with better sensitivity have 

been discovered. Recently a one-step immunochromatographic point-of-care test called 

CardioDetect® has been developed for H-FABP. It is a qualitative assay that detects H­

FABP in patient's whole blood sample and results are available within IS minutes. It 

allows diagnosis of AMI within 30 minutes of chest pain (Chan et al., 2003). Due to its 

rapid onset of positivity, the CardioDetect® has the potential to detect and exclude AMI 

in patients presenting early to the ED with chest pain. Patients without ST-elevation on 

the initial ECG and without positive troponin but with suspected acute ischemic chest 

pain are the most difficult to handle in terms of diagnosis. With the rapid detection of H­

F ABP, CardioDetect® has the potential to exclude non-ST-elevation MI in this group of 

patients who presents early after onset of chest pain to the ED. Many studies have been 

conducted on H-FABP, but few have investigated the diagnostic accuracy and practicality 



of CardioDetect. We believe that this diagnostic kit that detects H-FABP at the bedside, 

still needs further evaluation especially to assess its performance and practicality to detect 

AMI in patients presenting with chest pain in the ED setting. 

GENERAL OBJECTIVES 

To evaluate the diagnostic indices and clinical utility of qualitative CardioDetect test kit 

in diagnosis of AMI in the emergency department, in comparison to quantitative cardiac 

troponin T assay. 

1.1. SPECIFIC OBJECTIVES 

1. To compare the diagnostic indices [sensitivity, specificity, positive predictive 

value, negative predictive value, receiver operating characteristic (ROC) curve] of 

the qualitative CardioDetect assay and the quantitative cardiac troponin T test, in 

diagnosing AMI in the ED, according to the time of onset of chest pain. 

2. To verify whether there was any improvement in the diagnostic indices 

(sensitivity, 

specificity, positive predictive value, negative predictive value, ROC curve) of 

CardioDetect test in diagnosing AMI when repeated 1 hour after an initial 

negative result, in patients with acute ischemic type chest pain presenting to the 

ED. 



3. To determine whether there was any improvement in the diagnostic indices 

(sensitivity, specificity, positive predictive value, negative predictive value, ROC 

curve) ofCardioDetect assay in diagnosing AMI when used in combination with 

cardiac troponin T test in patient with acute ischemic chest pain presenting to the 

ED. 

4. To assess inter-observer variability m interpreting results of qualitative 

CardioDetect test in the ED. 

This study was a prospective cross-sectional study. It was conducted from Feb 2008 until 

September 2008 and the source population were all patients who presented with chest 

pain suggestive of AMI to ED at HUSM, Kubang Kerian, Kelantan during the stipulated 

study period. HUSM is a regional tertiary centre with an attendance rate exceeding 

45,000 patients per year. HUSM is also a teaching institution dedicated to undergraduate 

and postgraduate training including Emergency Medicine. This study was undertaken as a 

dissertation study under the Department of Emergency Medicine HUSM and Universiti 

Sains Malaysia short term-grant. Ethical approval was obtained from the department 

board review and hospital ethics committee on the 13th February 2008 [reference 

USMKK/PPP/JEPeM 199.3(10)]. 
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1.2. Selection of subjects 

The reference population were all adult patients presenting to general hospital Accident 

and Emergency in Kota Bharu district. The source population were all adult patients who 

presented with chest pain suggestive of AMI to the ED at HUSM. The eligible population 

was the source population fulfilling the inclusion and exclusion criteria. 

1.2.1. Inclusion criteria 

1. Adult patients 18 years old or above. 

2. All patients presenting to the ED with ischemic chest pain that is less than 

36 hours duration of onset.. 

1.2.2. Exclusion criteria 

I. Patients with a history of recent muscle injury (<3 days), including 

intramuscular injection. 

2. Patients with acute or chronic skeletal muscle damage or disorders 

including rhabdomyolysis, dermatomyositis, muscular dystrophy and 

polymyositis 

3. Patients with renal insufficiency as defined by serum creatinine > 

200µmol/L. 



4. Critically ill patients, including cardiogenic shock, septic, intubated and 

ventilated patients 

5. Patients who has had a recent myocardial infarction or received 

fibrinolytic therapy or angioplasty, within the last 14 days prior to 

presentation to the ED. 

1.3. Sampling method and sampling size 

Sampling method for this study was obtained through universal sampling. Patients were 

enrolled during all shifts and days of the week. The sample size was calculated by a 

HUSM biomedical statistician with reference to 'Statistical Evaluation of medical tests 

for classification and prediction; Study Design and hypothesis testing' (Margeret Sullivan 

Pepe Oxford University Press 2003). The variables used in the calculation were as 

follows: 

Type I error is 5% (a= 0.05) 

Power of study= 0.8 

87 patients required which included 20% dropout rate in this study. 



SAMPLING SIZE 

n idiseasedl = [ z 1-a \ TPF 0( 1- TPF 0) + z 1-P " TPF 1 ( 1- TPF 1) ) 2 = 48 

( TPF1 - TPF0) 2 

n inonc1sease<1i = [ z 1-a 'I FPF0( 1- FPF0) + z 1-fl-\ FPF 1 (1- FPF1)) 
2 = 24 

z l-a: 1.96 

TPF1= 0.40 
FPF1 = 0.30 

( FPF1 - FPF0) 2 

Z 1-P = 0.84 

TPF0 = 0.60 

FPF0 = 0.10 

Power= 80% 

Type I error 5% 

Sample size= 48 + 24 +(adjusted to 20% dropout rate)= 87 

Data entry and analysis were performed with Statistical Packages for Social Sciences 

(SPSS Version 11.0 for windows, Chicago, United States of America). Mean and 

standard deviation were obtained for all the numerical variables (Age and serum 

Creatinine). Descriptive statistics (frequencies) were obtained for most categorical 

variables. 

Sensitivity, specificity, PPV and NPV were obtained for the CardioDetect and TnT 

(individually and in combination) and for the repeated CardioDetect test. All diagnostic 

indices were determined for each test under consideration at the following interval from 

the onset of chest pain: a) 4 hours or less, b) more than 4 hours but 12 hours or less c) 

more than 12 hours but 24 hours or less, d) more than 24 hours after onset of chest pain. 

The predetermined time frames were employed after considering the release kinetics of 

H-FABP and similar time frames were also used in other studies (Alhashemi, 2006). All 
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study patients were sorted out into one of four time frames according to the duration of 

onset of their chest pain at presentation to ED. To facilitate data analysis, patients studied 

were categorised into 4 groups according to duration of chest pain as shown below: 

Groups 1: presented to ED within 4 hours after the onset of chest pain, 

Group 2: presented to ED after 4 hours but within 12 hours of chest pain, 

Group 3: presented to ED after 12 hours but within 24 hours of chest pain, and 

Group 4: presented to ED 24 hours after the onset of chest pain. 

Sensitivity, Specificity, PPV and NPV were calculated by using Analyse-it software 

[Analyse-it for Microsoft Excel (version 2.11), Analyse-it Software, Ltd. 

http://www.analyse-it.com/; 2008]. Receiver operating characteristic (ROC) curve, area 

under curve (AUC), p-values and 95% CI were also obtained using SPSS. Inter-observer 

reliability (agreement between the two raters) was calculated by using Cohen's Kappa. 

Kappa measures and p-values were obtained. P-value of less than 0.05 was considered 

to be statistically significant. 
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CONCLUSIONS 

This study has demonstrated that the qualitative CardioDetect test which detects H-FABP 

in the circulation was more sensitive than TnT and has a better NPV, especially during 

the early hours of AMI. CardioDetect test may be potentially used to rule out myocardial 

infarction during the early phase of ischemic chest pain. However, there are still 

significant rates of false negative even in the early hours of AMI, and further 

improvement should be made to the CardioDetect test kit. 

This study concluded that repeating the CardioDetect test 1 hour after an initial negative 

result improved the sensitivity, specificity, PPV and NPV of the test especially during the 

first 4 hours after the onset of chest pain. The diagnostic accuracy of the repeat test was 

also more superior to the CardioDetect test alone or cardiac TnT during the early phase of 

chest pain. Therefore, if the initial CardioDetect test was negative, a repeat test 1 hour 

later is suggested, especially for patients who presents early after the onset of chest pain. 

This study agreed with previous recommendations that combination tests with different 

release kinetics (e.g. H-FABP and TnT) improved the diagnostic performance of cardiac 

biomarkers in detecting AMI, as compared to performing individual test. It was shown 

that the combination test of CardioDetect and TnT had a better diagnostic accuracy than 

individual test especially during the first 4 hours after AMI. The combination test 

however, may be redundant as TnT test alone was proven to be adequately sensitive and 

specific in diagnosing AMI, except for the early hours of chest pain. The CardioDetect 

test was more sensitive in detecting AMI during the early hours of symptoms, and has an 



added advantage of having a better NPV compared to TnT. These characteristics of 

CardioDetect are crucial since early exclusion of AMI depend on the sensitivity and 

NPV. A repeated CardioDetect test an hour later is recommended if the initial test was 

negative, as this was proven to have better diagnostic indices. The combination test of 

CardioDetect and TnT may be beneficial in selected patients such as those who present 

with intermittent chest pain and are unsure or unable to recall the exact time of onset of 

chest pain. Combining the CardioDetect and TnT would provide a wide safety net to 

diagnose AMI in these cases. With a high sensitivity and NPV, the combination test may 

be beneficial in ruling out myocardial infarction. 

Despite the observed limitations in reading the qualitative CardioDetect test, the inter­

observer agreement between the 2 observers was reasonably good. A comprehensive and 

continuous training should be incorporated to ensure accurate and proper interpretation of 

the CardioDetect test. 

LIMITATIONS 

1. The test kits were stored properly in a refrigerator in the ED at the temperature 

recommended by the manufacturer. However, conditions of the test kit prior to delivery 

were beyond our control. Initial test results of CardioDetect showed discouraging results 

with important and significant false negative rates being detected when compared to TnT. 

Inquiries and investigations revealed that the supplier did not adhere to the recommended 

storage temperature during transport and this may have affected the performance of the 



CardioDetect test kit. The initial credit card-like CardioDetect test kit (figure 4.4a) was 

also stacked onto each other during packaging and the pressure load may have affected 

the absorbent pad and its capillary motion. Subsequent supplies of the CardioDetect test 

kit were made to be stored and transported properly from the manufacturer, to the 

supplier and in the ED. The updated version of CardioDetect test kit had a hard casing 

which protected the sensitive element inside (figure 4.4d). 

2. The CardioDetect test kits were supplied in batches. Half way through the study, an 

updated version replaced the initial credit card-like test kit. The manufacturer reported 

that both test kit had similar characteristics including a same cut-off point for a positive 

test to detect H-FABP. It is not known in certainly whether the initial and updated 

versions of the CardioDetect test kits were comparable in all aspects. 

3. The attending medical officers may be biased when reading the CardioDetect test 

result since they are not blinded to the history, physical examination and ECG findings of 

the patient being investigated. Under ideal experimental conditions, the CardioDetect test 

would have been a read by a separate observer who is blinded to the patient's clinical 

condition. However, this was not possible in a busy emergency department setting. 

4. The subjective nature of the reports of the patients about the exact onset of their 

ischemic symptoms may potentially overestimate or underestimate the duration of their 

ischemic symptoms. This may have influenced the grouping of patients according to the 



predetermined time frame and eventually affect the diagnostic indices of the group 

studied. 

5. Inter-observer variability between 2 observers reading the CardioDetect test was 

assessed in this study. Care was taken to perform the CardioDetect test (and TnT) using 

standardize methods and interpretation was done in a similar environment in the ED. The 

CardioDetect test kit result has a tendency to change over time, and it was read at the 15 

minute mark. There were instances when the second reader read the test beyond 15 

minutes. This delay may have contributed to the different interpretation of the test and 

affected the kappa analysis to assess agreement beyond chance between the 2 readers. 

6. The calculated sample size for this study was 87 patients. A total of 80 patients were 

enrolled. The modest number of cases recruited may have resulted in the small number of 

samples in certain cohorts being analysed. As a result, the repeated CardioDetect test was 

unable to be analysed in group 3 and 4. 



ABSTRACT 

Introduction 

Cardiac biomarkers may be invaluable in establishing the diagnosis of acute myocardial 

infarction (AMI) in the ED setting. 

Objective 

To assess the diagnostic indices of the CardioDetect assay and the quantitative cardiac 

troponin T test, in diagnosing AMI in the ED, according to the time of onset of chest 

pain. 

Methodology 

A total of eighty eligible patients presenting with ischemic type chest pain with duration 

of symptoms within the last 36 hours were enrolled. All patients were tested for H-FABP 

and Troponin T at presentation to ED. A repeated Cardiodetect test was performed one 

hour after the initial negative result, and a repeated Troponin T test was also performed 8-

12 hours after an initial negative result. The diagnostic indices [sensitivity, specificity, 

positive predictive value, negative predictive value, receiver operating curve (ROC)] 

were analysed for CardioDetect and Troponin T (individually and in combination), and 

also for the repeat CardioDetect test. Data entry and analysis was performed using SPSS 

version 12.0 and analyse-it software. 



Results 

The CardioDetect test was more sensitive and had a higher NPV than troponin T (TnT) 

test during the first 12 hours of onset of chest pain. The repeat CardioDetect had better 

sensitivity and NPV than the initial CardioDetect. The sensitivity and NPV of the 

combination test (CardioDetect and troponin T) was also superior to the each test 

performed individually. 

Conclusion 

CardioDetect test is more sensitive and has a better NPV than Troponin T during the first 

12 hours of AMI. It may be used to rule out myocardial infarction during the early phase 

of ischemic chest pain. 

Keywords: Myocardial infarction, cardiac enzymes, troponin, H-FABP 
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