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Abstract

Backgrounds: Creatinin Kinase-MB (CKMB) and Troponin I were
long established cardiac bioenzymes marker. Nevertheless the clinical
performance of both enzymes is still taken into account in the diagnosis
of myocardial infarction. Later appeared various other cardiac markers
are quite sophisticated and expensive. The aim of this study is to see how
CKMB and Troponin I used in diagnosing myocardial infarct by clinician.

Method: We used cross sectional observational design study. Data were
collected from medical records in a private hospital in Yogyakarta throughout
year 2017. All medical records of patients who comes in emergency
department with chest pain complaint were collected. Incomplete data was
exclusion criteria in this study. We used value 25 U/L as cut off for increasing
CKMB and 0,01 U/L for Troponin I. All data were collected in nominal

and tested with chi square statistical analysis using Medcalc software.

Result: There are 36 subject eligible for this study with men predominantly
(91,67 % vs 8,33 %). The mean age was 59 years old. Chi square analysis
showed closed relation between CKMB and clinical diagnose, so as Troponin
I (p=0,0047 vs p=0,0014 respectively).

Conclusion: This study showed statistically significant correlation between
both CKMB and Troponin I with clinical diagnose. This study showed that
both cardiac bioenzymes marker still counted to diagnosing myocardium
infarct by clinician.
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BACKGROUND:

Acute coronary syndrome (ACS) was principle causes of mortality on
cardiovascular '. Earlier study in 2013 showed that mortality rate caused
by ACS was 8,1 million % This number increase especially in developing
countries. Some causes for this phenomenon were limited access to health
services, low health information, unhealthy lifestyle, and health service cost
24, Economical burden of this disease in America was 39,017 US dollar

every years ’.

Acute coronary syndrome was diagnose with triple event: chest pain
complain, the increase of heart enzymes, and ST segment changes in
electrocardiography examination ®7. ST elevation found in ACS was
expected only in 5% cases. Therefore enzymes examination was needed.
The increase of heart enzymes was examined using CKMB and Troponin
I8, Blg)tg assay was still used although some studies showed false positive
result 77

Creatinin Kinase-MB was bioenzyme marker that found in heart. This
enzyme increase in 2 hours after attack and reside until 72 hours. Peak
concentration was achieved 24 hours after attack. CKMB was found increase
in chronic heart failure (CHF) cases. The limitation for CKMB assay was
many false positive result and couldn’t rule out for ACS cases. CKMB was
reported increase in blood after cardiomyocytes damages '*1°.

Troponin I assay was found caused by CKMB limitation. Troponin I was
regulator protein complex reside in thin filament of heart muscles, part of
troponin-tropomiosin cardiac contractile element '®!7. The concentration
was increased in 4-8 hours, peaked in 12-24 hours, and reside untul 7-10
days after attack with half life 90 minutes. Toponin I back to normal in 5-7
days because serum degradation faster that Toponin T '7~%.

Today many novel marker were found. For developing country both CKMB
and Troponin I were prefer used. The aim of this study is to to see how CKMB
and Troponin [ used in diagnosing myocardial infarct by clinician.

METHOD :

This study using observative cross sectional design. Data were collected
from medical records in a private hospital in Yogyakarta throughout year
2017. All medical records of patients who comes in emergency department
with chest pain complaint were collected. Incomplete data was exclusion
criteria in this study. Troponin I assay to diagnose using qualitative method.
Then sample was examine used quantitative method using Enzyme-Linked
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Flourescent Assay (ELFA) examination with brand name Vidas Troponin
I Ultra. Troponin I quantitatively measured and reported in pg/L. CKMB
assay to diagnose using qualitative method. Then sample was examine
used quantitative method using Enzyme-Linked Flourescent Assay (ELFA)
examination with brand name Vidas CK-MB. Troponin [ quantitatively
measured and reported in ng/L. We used value 25 U/L as cut off for
increasing CKMB and 0,01 U/L for Troponin I. All data were collected
in nominal and tested with chi square statistical analysis using Medcalc
software.

RESULT :

There are 36 subject eligible for this study with men predominantly (91,67
% vs 8,33 %). The mean age was 59 years old. Table 1 showed that all

baseline characteristic was indifferently between groups.

Table 1. Baseline characteristics of Subjects

non ACS (9) | STEMI (19)] NSTEMI (8) P
57.875 + 59.368 + | 59.625 +

Age 12.1589 10.6990 | 8.7495 0.934
Sex

Male 8 17 8 0.6257

Female 1 2 0
Onset (hours) | 3 (1-48) Zggg; 6 (1-9) 0.797709

. 135.667 + 139.316 + | 147.000 =
Systolic pressure | 5574 26.9424 | 42.6347 0.770
Diastolic 90.778 + 84.842 + 75.500 + 0.284
pressure 22.9988 13.4671 27.1662 '
Respiratory Rate | 22 (20-24) 23&22 *120(2032) | 0.639659
93.750 + 87.895+ | 87.125 +

Heart Rare 17.1860 10.9995 | 7.9181 0.462
Temperature | D00/ 04061365500 19 950354
Previous History | 0 3 1 0.4580
Diabetes
Mellitus History 0 ! 2 0.1380
Hypertension
Hisrory 4 5 4 0.4211
Smoking 2 8 3 0.5901
Unhealthy
Lifestyle 3 2 0 0.1156
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CKMB and Troponin assays showed there was difference between groups
(p=0,002 vs p=0,017 respectively) (Figure 1). Chi square analysis showed
closed relation between CKMB and clinical diagnose, so as Troponin I
(p=0,0047 vs p=0,0014 respectively).
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Figure 1. Box plot for CKMB and Troponin I examination

DISCUSSION:

Analysis showed that in this study there is no significant difference in baseline
data between groups. Same result was found by Liu and Huang in 2011 in
Taiwan, that showed there is no baseline characteristic difference between
STEMI and NSTEMI patients except sex and comorbidities such as PCI
history, End stage renal diseases, and cardiovascular diseases 22 Other study
showed similar result except hypertension as risk factor °. Difference result
was found in other study that there was significant difference in baseline

data between groups .

Both CKMB and Troponin I were standard to diagnose ACS, proved by
both clinical study and statistical analyses *. Some study showed the role
of both marker in prognostic value in clinical deteriorities and adverse
event, with highest sensitivity in myoglobin with troponin I combination
on 9 hours after admission 2°. This result caused Troponin I was sensitive to
detect micro damage of heart muscles. Troponin I was good predictor for
bad outcome *. Some study showed that Troponin I positively independent
to predict mortality in year 12,5%, hence combination with CK- MB could
predict mortality in year 11,7%. This result showed that Troponin I was

superior than CKMB in predict bad outcome prognosis in ACS cases .

This study showed statisctically difference between CKMB and Troponin I
in three groups. This is showed higher diagnostic value. Some study showed
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that Troponin I more sensitive and specific than CKMB to predict ACS *°.
Other study showed that the increase of Troponin I more than 0,4 ng/mL
increase mortality rate in 42 days significantly *’. Although other marker
was found with higher accuracy, but in low socioeconomic setting CKMB
and Troponin I assay were recommended.

CONCLUSION :

CKMB and Troponin I were measured in almost all patients with chest
pain complaint. There was almost perfect agreement between CKMB and
troponin I assay result in patients with chest pain complaints.

CONFLICT OF INTEREST:

Authors declare there is no conflict of interest in this study

1. GBD 2013 Mortality and Causes of Death Collaborators. Global,
regional, and national age-sex specific all-cause and cause-specific
mortality for 240 causes of death , 1990- 2013 : a systematic analysis for
the Global Burden of Disease Study 2013. 2015;385(9963):117-171.
doi:10.1016/S0140-6736(14)61682-2.Global.

2. Shepard D, Vanderzanden A, Moran A, Naghavi M, Murray C, Roth G.
Ischemic Heart Disease Worldwide, 1990 to 2013: Estimates from the
Global Burden of Disease Study 2013. Circ Cardiovasc Qual Outcomes.
2015;8(4):455-456. doi:10.1161/CIRCOUTCOMES.115.002007.

3. Ordunez P, Prieto-Lara E, Gawryszewski VP, Hennis AJM, Cooper RS.
Premature mortality from cardiovascular disease in the Americas-Will the
goal of a decline of “25% by 2025” be met? PL0S One. 2015;10(10):1-
11. doi:10.1371/journal.pone.0141685.

4. Roth GA, Forouzanfar MH, Moran AE, et al. Demographic and
epidemiologic drivers of global cardiovascular mortality. IV Engl | Med.
2015;372(14):1333-1341. doi:10.1056/NEJMoa1406656.

5. Zhao Z, Winget M. Economic burden of illness of acute coronary
syndromes: medical and productivity costs. BMC Health Serv Res.
2011;11(1):35. doi:10.1186/1472-6963-11-35.

6. Beasley JW, Califf RM, Cheitlin MD, et al. ACC / AHA PRACTICE
GUIDELINES ACC / AHA Guidelines for the Management of
Patients With Unstable Angina and Non — ST- Segment Elevation
Myocardial Infarction A Report of the American College of Cardiology
/ American Heart Association Task Force on Practice. / Am Coll Cardiol.
2000;36(3):972-1044. doi:10.1161/01.CIR.0000037106.76139.53.

7. 'Thygesen K, Alpert JS, Jaffe AS, et al. Third Universal Definition
of Myocardial Infarction. Eur Heart J. 2012;33(20):2551-2567.
doi:10.1093/eurheartj/ehs184.



22

THE 2ND INTERNATIONAL CONFERENCE ON CARDIOVASCULAR DISEASES
From Genes to Novel Therapy

10.

11.

12.

13.

14.

15.

16.

17.

18.

Batal O, Jentzer ], Balaney B, et al. The prognostic significance of
troponin I elevationin acute ischemic stroke. / Crit Care. 2015;31(1):41-
47.doi:10.1016/j.jcrc.2015.09.018.

Berkwits M, Localio AR, Kimmel SE. The effect of cardiac troponin
testing on clinical care in a veterans population: A randomized controlled
trial. / Gen Intern Med. 2005;20(7):584-592. doi:10.1111/j.1525-
1497.2005.0111.x.

Bradham WS, Bian A, Oeser A, et al. High-sensitivity cardiac troponin-I
is elevated in patients with rheumatoid arthritis, independent of
cardiovascular risk factors and inflammation. PLoS One. 2012;7(6):1-7.
doi:10.1371/journal.pone.0038930.

Chen S, Huang C, Wu B, Lian X, Mei X, Wan ]J. Cardiac troponin i
in non- acute coronary syndrome patients with chronic kidney disease.
PLoS One. 2013;8(12):1-7. doi:10.1371/journal.pone.0082752.
Christenson E, Christenson RH. The role of cardiac biomarkers in the
diagnosis and management of patients presenting with suspected acute
coronary syndrome. Ann Lab Med. 2013;33(5):309-318. doi:10.3343/
alm.2013.33.5.309.

Dagnone E, Collier C, Pickett W, et al. Chest pain with nondiagnostic
electrocardiogramin theemergencydepartment: Arandomized controlled
trial of two cardiac marker regimens. Cmaj. 2000;162(11):1561-1566.
EXpert Group on Biomarkers. Biomarkers in Cardiology - Part 1 -
In Heart Failure and Specific Cardiomyopathies. Arg Bras Cardiol.
2014;(Dcc):451-459. doi:10.5935/abc.20140184.

Marwah SA, Shah H, Chauhan K, Trivedi A, Haridas N. Comparison
of mass versus activity of creatine kinase MB and its utility in the early
diagnosis of re-infarction. Indian | Clin Biochem. 2014;29(2):161-166.
doi:10.1007/512291-013-0329-9.

Christenson R., Azzazy HM. Biochemical Markers of the Acute
Coronary Syndrome. ClinChem. 1998;44:8(B):1855-1864.

Wu AH. Cardiac Markers. In: Clinical Chemistry: Laboratory
Management and Clinical Correllations. 1st ed. Philadelphia: Lippincott
Williams & Wilkins; 2002:671-688.

Nagele B, Miller JB, Jaffe AS, Apple FS, Ph D, Mitchell G. High-
SensitivityCardiac Troponin T in Prediction and Diagnosis of Myocardial
Infarction and Long-Term Mortality after Non-Cardiac Surgery. Am
Heart J. 2013;166(2):325-332. doi:10.1016/j.ahj.2013.04.018.High-

Sensitivity.



The Role of Creatinn Kinase-MB And ... 23

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Shah AS V, Anand A, Sandoval Y, et al. High-sensitivity cardiac
troponin I at presentation in patients with suspected acute coronary
syndrome: a cohort study. Lancet (London, England). 2015;6736(15):1-
8. doi:10.1016/50140-6736(15)00391-8.

Maynard S., Menown IB., Adgey AA. Troponin T or Troponin I as
Cardiac Markers in Ischaemic Heart Disease. Heart. 2000;83:371-373.
Collinson P, Boa E, Gaze D. Measurement of Cardiac Troponins. Ann
Clin Biochem. 2001;38:423-449.

Liu CH, Huang YC. Comparison of STEMI and NSTEMI patients in
the emergency department. J Acute Med. 2011;1(1):1-4. doi:10.1016/j.
jacme.2011.08.001.

Di Stefano R, Di Bello V, Barsotti MC, et al. Inflammatory markers
and cardiac function in acute coronary syndrome: Difference in ST-
segment elevation myocardial infarction (STEMI) and in non-STEMI
models. Biomed Pharmacother. 2009;63(10):773-780. doi:10.1016/j.
biopha.2009.06.004.

Goulart A, Santos I, Sitnik D, et al. Design and baseline characteristics
of a coronary heart disease prospective cohort: two-year experience
from the strategy of registry of acute coronary syndrome study (ERICO
study). Clinics. 2013;68(3):431-434. doi:10.6061/clinics/2013(03)
RCO02.

Collinson PO. Troponin T or troponin I or CK-MB (or none?). Eur
Hearr J. 1998;19 Suppl N:N16-24. http://www.ncbi.nlm.nih.gov/
pubmed/9857934.

Mccord J. The Prognostic Significance of Serial Myoglobin , Troponin
I , and Creatine Kinase — MB Measurements in Patients Evaluated
in the Emergency Department for Acute Coronary Syndrome.
2003;(September):3-10. doi:10.1067/mem.2003.284.

Antman EM, Tanasijevic MJ, Thompson B, et al. Cardiac-Specific
Troponin I Levels to Predict the Risk of Mortality in Patients with
Acute Coronary Syndromes. NV Engl | Med. 1996;335(18):1342-1349.
doi:10.1056/NEJM199610313351802.

Yan AT, Yan RT, Tan M, et al. Troponin is more useful than creatine
kinase in predicting one-year mortality among acute coronary syndrome
patients. Eur Heart J. 2004;25(22):2006-2012. doi:10.1016/j.
¢hj.2004.08.010.

Bhagat CI, Langton P, Lewer M, Ching S, Beilby JP. Cardiac troponin I
should replace CKMB for the diagnosis of acute myocardial infarction.
Ann Clin Biochem. 1997;34:511-516. http://www.ncbi.nlm.nih.gov/
pubmed/9293304.



24

THE 2ND INTERNATIONAL CONFERENCE ON CARDIOVASCULAR DISEASES
From Genes to Novel Therapy




