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ABSTRACT 
 

Background: The prevalence of acute coronary syndrome (ACS) in Nigeria is on the rise with dire 
morbidity and mortality risks. Cardiac biomarkers are rapid and sensitive tools used as adjunct in 
the diagnosis of ACS. The clinical utility of cardiac biomarkers is yet to be well explored in Nigerian 
setting. 
Objectives: To determine the indications and clinical utility of cardiac biomarkers as well as their 
electrocardiographic (ECG) changes. 
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Methods: This study is a retrospective review of all patients who had point-of-care serum 
Troponin-I, Creatine kinase MB isoenzyme and myoglobin done at the medical emergency 
department of LASUTH over a three year period (January 2017 to December 2019). Their records 
were retrieved; demographics, indications for testing and ECG findings were recorded. Data was 
analyzed using SPSS version 20.0 software. 
Results: 593 tests were done in the 3 years period of study. Only 397 patients had complete 
records. 48.6% were male. The mean age of the study population was 55.02 + 16.64 years (range 
13-94 years). Chest pain was the commonest indication for test (91%). Other indications are loss 
of consciousness, palpitations, seizures and unexplained dyspnea.  Mean duration of chest pain 
prior to presentation was 9 days. 16.1% (64 patients) of patients tested had elevated cardiac 
biomarkers and 87.5% of those with elevated cardiac biomarkers had abnormal ECG suggestive of 
ACS. 
Conclusion: This study showed that cardiac biomarker is an important point-of-care test in the 
evaluation of chest pain. Cardiac biomarkers should therefore be a routine test in the emergency 
room. 
 

 
Keywords: Cardiac biomarkers; troponins; CK MB; myoglobin; acute coronary syndrome; ischemic 

heart disease; chest pain. 

 
1. INTRODUCTION 
 
Cardiovascular diseases are the major cause of 
disability and premature death worldwide with 
hypertension and Coronary artery disease (CAD) 
being the leading cause [1-3]. CAD was 
previously thought to be rare in sub - Saharan 
Africa [4] but its prevalence is now reported to 
have increased. [1,2,5-9] At present Ischemic 
heart disease (IHD) is becoming a modern 
epidemic in developing countries partly as a 
consequence of urbanization, poor lifestyle and 
increasing longevity [3,10]. The risk factors of 
Ischemic heart disease are also on an increase 
in Nigeria especially in the last decades [5,11-
14]. Acute coronary syndrome (ACS) is a leading 
cause of death in the United States and accounts 
for 625,000 hospital discharges annually [15]. 
The morbidities and mortality associated with 
ACS in Nigeria is also increasing [6] and the 
most common presentation is still chest pain 
[1,7,9]. Etiology of chest pain is however diverse 
and some patients presenting with ACS may not 
have the typical chest pain expected of ACS [15]. 
 
Chest pain is a common presentation in the 
emergency room which needs to be evaluated 
[16]. Non cardiac causes of chest pain may 
mimic ACS and subject the patients to needless 
invasive procedures [17]. Cardiac enzymes 
evaluation could therefore be a way of making 
rapid diagnosis in order to make prompt decision 
on further intervention when a patient presents 
with chest pain and clinical suspicion of ACS 
[18,19]. As at now, cardiac biomarker testing is 
not yet routinely recommended in all patients 
presenting to the emergency room on account of 

chest pain probably for fear of false-positive test 
results and consequent needless intervention, 
however, patients with high probability risk of 
ACS should have cardiac biomarker assay done 
as further evaluation following history, physical 
examination and 12-lead electrocardiogram 
(ECG) evaluation [18,19]. 
 
In a review of over 430,000 patients with 
confirmed acute myocardial infarction, from the 
National Registry of Myocardial Infarction 2, one-
third had no chest pain on presentation to the 
hospital [15]. Cardiac markers troponin T, 
creatine kinase MB fraction (CK-MB mass) and 
myoglobin were helpful in the differential 
diagnosis of chest pain, even when the ECG was 
unremarkable or nonspecific. [15] Also, a rise 
and fall of cardiac markers have been shown to 
correlate positively with electrocardiographic 
changes peculiar to ACS [20,21]. Cardiac 
biomarkers are therefore valuable and sensitive 
tools to rapidly detect myocardial necrosis, which 
is a hallmark of acute coronary syndromes 
(ACS), and their use in the evaluation of chest 
pain in the emergency room for early diagnosis 
of ACS and timely intervention cannot be 
overemphasized [19,21-24]. 
 
Inadvertent undiagnosed ACS may be 
catastrophic [17,25]. The 2% to 5% of Acute MI 
patients who were inadvertently discharged 
home from the emergency room in the United 
States had poor outcomes and resulted in 
malpractice suits [17]. A combination of different 
protocols involving the use of prompt and 
oriented history taking, physical examination, 
resting ECG and rapid bedside cardiac marker 
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testing will help in triaging ischemic chest pain 
and help prevent missed diagnosis [3]. 
 
The clinical utility of cardiac biomarkers is yet to 
be well explored in emergency room in the 
Nigerian setting, so also is the comparison of the 
patients with positive cardiac biomarkers with 
their ECG features. Therefore, there is a need to 
fill this knowledge gap. This study set out to 
determine the indications and clinical utility of 
cardiac biomarkers in an emergency room as 
well as to evaluate the electrocardiographic 
(ECG) changes of patients with positive cardiac 
biomarkers.  
 

2. METHODOLOGY 
 
This is a retrospective study conducted at Lagos 
State University Teaching Hospital, Ikeja, Lagos, 
the only State owned tertiary health Institution. 
The Medical emergency department of the 
hospital attends to over 35,000 patients per 
annum with about 15,000 admissions. The 
Medical emergency unit is equipped with a 
standard side Laboratory where rapid cardiac 
biomarker assay and other biochemical and 
hematology tests were done round the clock.  
 
We analyzed the records of all the patients who 
were admitted, over a 3 year period, in the 
Medical emergency department of the Hospital 
from January 2017 to December 2019. We 
extracted the data of all the patients who had 
point of care cardiac biomarkers (Serum 
Troponin-I, Creatine kinase MB isoenzyme and 
myoglobin) done during this study period.  Their 
demographic data, indication for testing and 
electrocardiographic parameters were recorded. 
Patients with incomplete or lost data were 
excluded. Also excluded were individuals who 
had presented previously with similar complaints 
within the study duration, patients who 
discharged against medical advice or died before 
investigations were concluded. 
 
Rapid cardiac biomarkers tests were done with 
FIA8000 quantitative immunoassay analyzer of 
Getein biotechnology co. ltd with cut off value for 
CK-MB, Troponin I and Myoglobin set at 
<5.0ng/ml, <0.5ng/ml and <70ng/ml respectively. 
 
Resting 12 lead Electrocardiogram (ECG) was 
performed on all patients using a 3- channel 
electrocardiograph (cardiofax YD-907D) machine 
with a paper speed of 25mm/s and amplitude of 
10mm/mv using the recommendation of the 
American Heart Association (AHA) concerning 

standardization of leads [26]. The 
electrocardiographs were interpreted by two 
cardiologists 
 

Data was analyzed using statistical product and 
service solutions (SPSS) version 20.0 software 
(SPSS Inc, Chicago, IL). The mean age of the 
study population was expressed as mean + 
standard deviation while Pie chart, bar chart and 
frequency tables (percentages) were generated 
for categorical variables. 
 

3. RESULTS 
 

593 tests were done in the 3 years period of 
study. However, only the complete records of 
397 patients were analyzed having excluded the 
incomplete records. 48.6% were male. The mean 
age of the study population was 55.02 + 16.64 
years (range 13-94 years).  
 

Fig. 1 showed the indication for test. The 
commonest indication for testing was chest pain 
(91% of patients). Other indications included 
Loss of consciousness, palpitations, seizures 
and unexplained dyspnea.  The mean duration of 
chest pain prior to presentation was 9 days. 
 

Fig. 2 showed the frequency and percentage 
distribution of the positive cardiac biomarkers of 
the study population. Troponin I was elevated in 
93.8% (60) of the 64 positive results. CK-MB was 
positive in 32 patients (50%) while myoglobin 
was elevated in only 4 patients (6.25%). 
 

Table 1 showed that 64 tests were positive for 
elevated cardiac biomarkers out of a total of 397 
tests done. The male to female distribution was 
34:30. None of the patients under the age of 20 
years had a positive test. Majority of the positive 
tests were seen in the 40-59 year age group. 
 
Table 2 showed the electrocardiographic 
abnormalities seen in the patients with elevated 
cardiac biomarkers. ECG abnormality was seen 
in 87.5% of the patients with elevated biomarkers 
while ECG was normal in 12.5% of the patient 
population. The commonest ECG abnormality 
was ST segment depression followed by T wave 
inversion. 
 

4. DISCUSSION 
 
This study evaluated the indications for request 
and the clinical utility of cardiac biomarkers as 
well as the electrocardiographic abnormalities 
seen in the patients with positive biomarkers in 
an emergency room of a Teaching hospital. 
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Fig. 1. Indications for Test 
 

 
 

Fig. 2. Frequency and percentage distribution of the patients with positive cardiac biomarkers 
 

Table 1. Age and gender distribution of tests 
 

Age (Years) Male N 
(Positive tests) 

Female N 
(Positive tests) 

Total N 
(Positive tests) 

≤20 3 (0) 4 (0) 7 (0) 
20-39 23 (3) 27 (1) 50 (4) 
40-59 101 (21) 99 (19) 200 (40) 
60-79 57 (9) 58 (7) 115 (16) 
≥80 9 (1) 16 (3) 25 (4) 

Total 193 (34) 204 (30) 397 (64) 
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Table 2. ECG abnormalities in the patients with elevated cardiac biomarkers 
 

ECG Interpretation Male N Female N Total (%) 

Normal ECG 4 4 8 (12.5) 

T wave Inversion 5 6 11 (17.2) 

ST Segment Elevation 6 3 9 (14.1) 

ST segment Depression 10 9 19 (29.7) 

Pathological Q waves 7 2 9 (14.1) 

Non Specific 2 6 8 (12.5) 

Total 34 30 64 (100) 

 
We found that the commonest indication for 
requesting cardiac biomarkers test was chest 
pain just as was noted in previous works 
[1,8,16,27-29]. Similarly, typical chest pain in 
patients with a high probability risk of ACS was 
the major indication for testing the majority of 
patients analyzed by Makam et al [18] in the 
report of the National Hospital Ambulatory 
Medical Care Survey. While biomarker tests 
were done in 8.2% of visits in the absence of 
ACS-related symptoms by Makam et al, [18] our 
study similarly showed that biomarker test was 
done in 9% of patients without chest pain. Other 
indications for testing in this index study were 
loss of consciousness, palpitations, seizures and 
unexplained dyspnea. 

 
In the large multicenter National Hospital 
Ambulatory Medical Care Survey done in the 
United States, [18] only adults > 18years were 
recruited. The age distribution of the population 
in our study was 13-94 years, however none of 
the subjects below the age of 20 years had 
elevated cardiac biomarkers. Our study also 
corroborated previous works that have shown 
rarity of acute coronary syndromes in 
adolescence [2,8,9,27,28]. However, 
epidemiological shift has being noted and 
ischemic heart disease had been reported in 
younger people [5,10]. 

 
In this study, elevated Troponin I was seen in 
93.8% of the patients with elevated cardiac 
biomarkers while CK-MB and Myoglobin were 
seen in 50% and 6.25% of the patients 
respectively. This may not be unrelated to the 
fact that most of our patients presented late with 
a mean time of chest pain prior to presentation of 
9 days. It is thus understandable that there would 
have been a rise and fall in the myoglobin and 
CK-MB levels and so elevated level may not be 
detected. While myoglobin provides the earliest 
identification of myocardial injury, [18,19,22] 
Troponin-I may still be detectable up till about 14 
days post ACS [30]. Walter et al [29] in a study of 

233 patients reported that troponin was elevated 
in 16% and CK-MB mass in 24% probably due to 
early presentation of their patients to the 
emergency room. Late presentation of diseases 
had previously been reported among Nigerians 
[31]. 

 
In our study, the cardiac biomarker elevation cut 
across all the age groups but majority of the 
positive tests were seen in the 40-59 year age 
group. This is in keeping with the mean age of 
acute coronary syndromes earlier reported 
[2,8,15,28]. The findings in our study tallied with 
that of Walter et al that reported elevated cardiac 
biomarkers in similar age group and in male 
subjects [29]. Our study also had male 
preponderance. Male gender and advancing age 
are known risk factors for ischemic heart 
diseases [1,27,28]. 

 
Troponins, CK-MB mass and myoglobin have 
previously been shown to be helpful in the 
evaluation of chest pain in patients with normal 
or nonspecific ECG changes [19,21]. Elevated 
cardiac biomarkers had previously been reported 
in patients with unremarkable ECG changes for 
ACS [19,21]. Walter et al reported elevated 
cardiac biomarkers in 16 to 24% of patients with 
chest pain and normal ECG [29]. Similarly, this 
index study found normal ECG in 12.5% of the 
patient population that had elevated cardiac 
biomarkers.  
 
In this study, abnormal ECG was seen in 87.5% 
of the patients with elevated cardiac biomarkers. 
ECG findings usually evolve in ACS and may 
change with the evolution, extent and severity of 
the coronary occlusion [20]. ST segment 
elevation and pathological Q waves still remains 
the commonest ECG manifestation of ST 
segment elevation ACS while ST segment 
depression and T wave inversion are seen in 
unstable angina/ Non-ST segment elevation ACS 
[3,20]. Birnbaum et al reported ST segment 
depression with inverted T waves and ST-
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segment elevation in lead aVR as evidence of 
sub-endocardial ischemia in their cohorts [20]. 
Similarly, the commonest ECG abnormality noted 
in our study was also ST segment depression 
followed by T wave inversion while ST segment 
elevation and pathological Q waves were seen in 
14.1% each in our cohort. Though, 12.5% of our 
patient population had non-specific ECG 
changes, subtle and unrecognizable ECG 
changes have been reported in patients with 
severe acute coronary stenosis with severe 
symptoms [3]. 
 
From the foregoing, cardiac marker elevation and 
detection greatly complemented the evaluation of 
patient with suspected ACS and thus will help 
patient seek early revascularization and limit 
morbidities and mortality [18,19,21]. The fact that 
cardiac biomarkers assay is relatively cheap and 
test result could be ready within 10 minutes of 
request, as a rapid point-of-care test, will make it 
a good adjunct in the evaluation of patients with 
chest pain [22]. 
 

5. CONCLUSION 
 
This study concluded that rapid point of care 
cardiac biomarker tests complemented 
electrocardiography in the evaluation                            
of patients with chest pain in emergency              
unit. 

 
Cardiac biomarkers assay should therefore be 
made available as a routine test in the 
emergency units of hospitals for early evaluation 
of chest pain and early diagnosis of acute 
coronary syndrome. This will go a long way in 
making rapid diagnosis and instituting early life 
saving interventions. 

 
DISCLAIMER 
 
The products used for this research are 
commonly and predominantly used products in 
our area of research and country. There is 
absolutely no conflict of interest between the 
authors and producers of the products because 
we do not intend to use these products as an 
avenue for any litigation but for the advancement 
of knowledge. Also, the research was not funded 
by the producing company rather it was funded 
by personal efforts of the authors. 
 

CONSENT  
 
It is not applicable. 

ETHICAL APPROVAL 
 
Ethical approval was sought and obtained from 
the Lagos State University Teaching Hospital 
ethics and research committee. 
 

ACKNOWLEDGEMENT 
 
The authors wish to acknowledge the efforts of 
all the support staff of the lasuth medical 
emergency side laboratory. 

 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Danbauchi SS. Ischaemic heart disease 

and myocardial infarction in ABU Teaching 
Hospital, Zaria: a 10 year review (1985 to 
1994); a short report. The Central                
African journal of medicine. 1996;42 7:209-
11. 

2. Sani MU, Adamu B, Mijinyawa MS, Abdu 
A, Karaye KM, Maiyaki MB, et al. 
Ischaemic heart disease in Aminu Kano 
Teaching Hospital, Kano, Nigeria: a 5 year 
review. Nigerian journal of medicine. 
2006;15 2:128-31. 

3. Thygesen K, Alpert JS, Jaffe AS, Chaitman 
BR, Bax JJ, Morrow DA, et al. Fourth 
Universal Definition of Myocardial 
Infarction (2018). Circulation. 2018;138 
(20):e618-e51. 

4. Falase AO, Cole TO, Osuntokun BO. 
Myocardial infarction in Nigerians. Tropical 
and geographical medicine. 1973;25 
2:147-50. 

5. Ike S, Onyema C. Cardiovascular diseases 
in Nigeria: What has happened in the past 
20 years? Nigerian Journal of Cardiology. 
2020;17(1):21-6. 

6. Ogunnowo PO, Odesanmi WO, Andy JJ. 
Coronary artery pathology of 111 
consecutive Nigerians. Transactions of the 
Royal Society of Tropical Medicine and 
Hygiene. 1986;80 6:923-6. 

7. Oke DA, Adebola AP. Myocardial infarction 
managed in the Lagos University Teaching 
Hospital intensive care unit. Nig Post Grad 
Med J. 1999;6(2):80-5. 

8. Oke DA, Talabi HA. Myocardial Infarction 
as seen in the Lagos University Teaching 
Hospital. Nig J Med. 1997;6:43-5. 



 
 
 
 

Ajibare et al.; JAMMR, 34(16): 63-70, 2022; Article no.JAMMR.87059 
 
 

 
69 

 

9. Oyati AI, Danbauchi SS, Alhassan MA, Isa 
M. Case reports - Is the Incidence of acute 
myocardial infarction in Nigerians 
increasing? Ann Afr Med. 2005;4(3): 132-
5. 

10. Boutayeb A. The double burden of 
communicable and non-communi cable 
diseases in developing countries. Trans R 
Soc Trop Med Hyg. 2006;100:191-9. 

11. Ogah OS, Okpechi I, Chukwuonye II, 
Akinyemi JO, Onwubere BJ, Falase AO, et 
al. Blood pressure, prevalence of 
hypertension and hypertension related 
complications in Nigerian Africans: a 
review. World J Cardiol. 2012;4:327               
-40. 

12. Onyemelukwe GC, Ogunfowokan O, 
Mbakwem A, Alao AK, Soroh K, 
Omorodion O, et al. Cardiovascular risk 
factors in adult general out-patient clinics 
in Nigeria: a country analysis of the Africa 
and Middle East Cardiovascular 
Epidemiological (ACE) study. African 
health sciences. 2017;17(4):1070-81. 

13. Uloko AE, Musa BM, Ramalan MA, 
Gezawa ID, Puepet FH, Uloko AT, et al. 
Prevalence and Risk Factors for Diabetes 
Mellitus in Nigeria: A Systematic Review 
and Meta-Analysis. Diabetes therapy : 
research, treatment and education of 
diabetes and related disorders. 
2018;9(3):1307-16. 

14. West R. Tobacco smoking: Health impact, 
prevalence, correlates and interventions. 
Psychol Health. 2017;32(8):1018-36. 

15. Canto JG, Shlipak MG, Rogers WJ, 
Malmgren JA, Frederick PD, Lambrew CT, 
et al. Prevalence, clinical characteristics, 
and mortality among patients with 
myocardial infarction presenting without 
chest pain. Jama. 2000;283(24):               
3223-9. 

16. Paichadze N, Afzal B, Zia N, Mujeeb R, 
Khan M, Razzak JA. Characteristics of 
chest pain and its acute management in a 
low-middle income country: analysis of 
emergency department surveillance data 
from Pakistan. BMC Emerg Med. 2015;15 
Suppl 2:S13. 

17. Pope JH, Aufderheide TP, Ruthazer R, 
Woolard RH, Feldman JA, Beshansky JR, 
et al. Missed diagnoses of acute cardiac 
ischemia in the emergency department. N 
Engl J Med. 2000;342(16):1163-70. 

18. Makam AN, Nguyen OK. Use of cardiac 
biomarker testing in the emergency 
department. JAMA. 2015;175(1):67-75. 

19. Storrow AB, Gibler WB. The role of cardiac 
markers in the emergency department. 
Clinica chimica acta. 1999;284(2):187-           
96. 

20. Birnbaum Y, Wilson JM, Fiol M, de Luna 
AB, Eskola M, Nikus K. ECG diagnosis 
and classification of acute coronary 
syndromes. Annals of noninvasive 
electrocardiology. 2014;19(1):4-14. 

21. Balk EM, Ioannidis JP, Salem D, Chew 
PW, Lau J. Accuracy of biomarkers to 
diagnose acute cardiac ischemia in the 
emergency department: a meta-analysis. 
Ann Emerg Med. 2001;37(5):478              -
94. 

22. Hudson MP, Christenson RH, Newby LK, 
Kaplan AL, Ohman EM. Cardiac markers: 
point of care testing. Clinica chimica acta. 
1999;284(2):223-37. 

23. McCord J, Nowak RM, McCullough PA, 
Foreback C, Borzak S, Tokarski G, et al. 
Ninety-minute exclusion of acute 
myocardial infarction by use of quantitative 
point-of-care testing of myoglobin and 
troponin I. Circulation. 2001;104(13):1483-
8. 

24. Nejatian A, Omstedt Å, Höijer J, Hansson 
LO, Djärv T, Eggers KM, et al. Outcomes 
in Patients With Chest Pain Discharged 
After Evaluation Using a High-Sensitivity 
Troponin T Assay. J Am Coll Cardiol. 
2016;69(21):2622-30. 

25. Rotimi O, Ajayi AA, Odesanmi WO. 
Sudden unexpected death from cardiac 
causes in Nigerians: a review of 50 
autopsied cases. Int J Cardiol. 1998; 
63(2):111-5. 

26. Kligfield P, Gettes LS, Bailey JJ, Childers 
R, Deal BJ, Hancock EW, et al. 
Recommendations for the Standardization 
and Interpretation of the 
Electrocardiogram. Circulation. 2007; 
115(10):1306-24. 

27. Anderson JL, Morrow DA. Acute 
Myocardial Infarction. N Engl J Med. 
2017;376(21):2053-64. 

28. Mensah GA. Ischaemic heart disease in 
Africa. Heart. 2008;94(7):836-43. 

29. Walter S, Carlsson J, Cuneo A, Tebbe U. 
Leading symptoms of chest pain in the 
emergency room. Using cardiac markers 
for risk stratification. Deutsche 
medizinische Wochenschrift (1946). 
2001;126(27):771-8. 

30. Jaffe AS. Chasing troponin: how low can 
you go if you can see the rise? J Am Coll 
Cardiol. 2006;48(9):1763-4.  



 
 
 
 

Ajibare et al.; JAMMR, 34(16): 63-70, 2022; Article no.JAMMR.87059 
 
 

 
70 

 

31. Ajibare AO, Adeyemo A, Olakanmi A, O., 
Fagbemiro EY, Odeyemi AS, Ogunyemi 
SA, et al. Characteristics and                       
Blood Pressure Profile of Goitre                

Patients in A Tertiary Hospital in                       
South-West Nigeria. Orient                        
Journal of Medicine. 2021;33(3-4):                 
95-104. 

_________________________________________________________________________________ 
© 2022 Ajibare et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/87059 

http://creativecommons.org/licenses/by/4.0

