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A B S T R A C T  
Objective: The objective of this study was to determine the frequency 
of concordant and discordant creatine kinase-MB and troponin 
measurements in acute coronary syndromes its impact on in-hospital 
mortality. 
Materials and Methods: This Descriptive cross-sectional study was 
conducted at Emergency Department and Coronary Care Units of DHQ 
teaching hospital Sargodha from June 2012 t0 December 2012. 250 
Patients fulfilling the inclusion and exclusion criteria were included for 
the study after an informed consent. Blood samples were sent to 
laboratory for estimation creatine kinase-MB and troponin levels. Study 
population was divided into two Groups. Group I consisting of patients 
with discordant cardiac enzymes and Group II consisting of patients with 
concordant cardiac enzymes. Routine protocol was offered to each 
patient and all patients were followed for mortality for three days. 
Results: Out of 250 patients 54(21.6%) had discordant and 
196(78.4%) had concordant cardiac enzymes. Over all in hospital 
mortality was 20(8%).In-hospital mortality was 15(7.58%) in Troponin 
+ve patients and 10(5.41%) in CKMB +ve patients. With a significant 
difference (p-value<0.05). 
Conclusion: Among patients with NSTEMI, the possibility of discordance 
between CK-MB and Troponin results has become increasingly 
recognized. An elevated troponin level identifies patients at increased 
acute risk regardless of CK-MB status, but an isolated CK-MB_ status 
has limited prognostic value. Recognition of these risk differences may 
contribute to more appropriate early use of antithrombotic therapy and 
invasive management for all increase troponin levels  patients. 
Key Words: Acute coronary syndrome; discordant cardiac enzyme; In-
hospital mortality, CKMB. 
 

Introduction  

(ACS) is a term used for diseases which involved  the 
coronary arteries. Unstable  angina,  STEMI , and  
NSTMI.1ACS is a major cause of death and disability.2 It 

is one of the major cause of hospitalization approximately 
1.6 million at US hospitals in 2004.2 
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Cardiac enzyme  testing  is important  component to  
diagnose and risk stratif patients of ACS.3-5 In acute 
coronary syndrome , cardiac Troponin  and Creatine 
kinase-MB (CK-MB)  are often measured .6 Cardiac 
Troponin are   normally  not found in serum. They are 
contractile proteins, released only when there is 
myocardial necrosis. Both are of equal clinical value. 
They start  increasing  within 3-12 horurs from the start  
of chest pain, reaches to peak at 24-48 hours, and come  
to baseline over 5-14 days.7 (Trop.I remain positive for 
10 days and Trop T for 14 days).  
CK-MB ( Myocardial muscle creatine kinase) is present 
mostly  in the heart. Its levels start increasing within 3-12 
hours of  chest pain,  goes to  peak values within 24 
hours, and after 48-72 hours return back  to baseline.  
Acute coronary syndrome  patients have been widely  
studied using troponin and CK-MB.6 In 28% of patients  
discordant markers are seen.8   In another  study,  the 
CKMB and cardiac troponin results were discordant in 
7% of patients (CKMB+/cardiac troponin–, 4.9%, 
CKMB–/cardiac troponin+ 2.1%).9 
Many Clinical studies have shown  that troponin 
elevation are  a indicator  of major risk of ischemic 
complications and death.6 The  absolute rise in troponin 
levels causes increased risk of death  proportionately.6 In-
hospital mortality in Troponin positive  patients is 
increased in NSTEMI  managed , irrespective of CK-MB 
status.8 An  increase level of  troponin is a predictor of 
high  acute risk irrespective  of CK-MB status among 
patients with NSTEMI.8 
The patients of ACS with elevated troponin are at high 
risk and  are  better managed  with early invasive 
therapy.8So the positive or negative value of  troponin 
will determine the management decision.  

Rationale of this study is that no data is available in 
Pakistan regarding frequency of  concordance and 
discordance of CK -MB and troponin measurements in 
ACS and its impact on in-hospital mortality. It  will set a 
baseline data in our set up. That ultimately prioritizes the 
patients regarding intervention to reduce the mortality 
among that group of patients.  

Materials and Methods 
This Descriptive cross-sectional Study was conducted at 
Emergency Department and Coronary Care Units of 
DHQ Teaching Hospital Sargodha from June 2012 to 
December 2012. Data of 250 cases is calculated with 
confidence level of 95% and 3% chance of error and 
taking expected percentage of in-hospital death i.e. 5.9% 

(least among all) of concordant creatine kinase-MB and 
troponin measurements in ACS. Patients with Age from 
25-75 years of both genders were included in study. 
Acute coronary syndromeswas defined as Patients with 
symptoms of chest pain for at least 30 minutes of 
duration who will present between 8 to 24 hours of the 
onset of  chest pain and who will have either  ECG 
changes consistent with a diagnosis of ischemia that is  
ST-segment elevation 0.5 to 1.0 mm or , ST-segment 
depression ≥0.5 mm  and  elevation of cardiac enzymes 
either cTn or CK-MB will be included for the study.  
Troponin level will be taken raised if it is >100pg/ml for 
Troponin T. CK-MB level will be taken raised if it is >24 
U/L. Patients  with either raised CK-MB but normal 
Troponins or normal CK-MB bur raised Troponins will 
be labeled having discordantcreatine kinase-MB and 
troponins level. In-hospital Mortality was death within 
three (3) days of hospital admission  due to ACS. Patients 
with chronic kidney disease with serum creatine>1.6 
mg/dl. And Patients with history of Intramuscular 
injections were excluded from study. 250 Patients 
fulfilling the inclusion and exclusion criteria were 
selected. Informed consent was obtained. Their 
demographic variables like age, sex and address was 
noted. Data was collected at Emergency Department and 
Coronary Care Units . Blood samples were sent to 
laboratory for estimation creatine kinase-MB and 
troponins levels. Study population was divided into two 
Groups. Group I consisting of patients with discordant 
cardiac enzymes i.e. patients having raised CK-MB level 
but normal troponins levels (CK-MB+/cTn–) and 
similarly Patients with normal CK-MB level but raised 
troponins levels (CK-MB–/cTn+). Patients having normal 
Troponin level was subjected to repeat troponins levels 
estimation for confirmation. Group II consisting of 
patients with concordant cardiac enzymes i.e. raised CK-
MB and raised Troponins.  All patients were followed up 
daily while hospital stay and in-hospital mortality was 
recorded. In hospital mortality was compared between the 
two groups. All the data was entered in proforma . 
Statistical Analysis: Data was processed   using SPSS 
version 20 for windows. All qualitative data like gender, 
concordant and discordantcreatine kinase-MB and 
troponin and mortality were expressed as frequencies and 
percentages. All quantitative data like age and creatine 
kinase-MB level and troponin level were expressed as 
mean ± Standard Deviation (SD). In-hospital mortality 
was compared between Group I and Group II by using 
Chi Square test and p values were calculated. A p value 
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of <0.05 was taken as significant. Data was stratified for 
diabetes mellitus, hypertension and smoking to address 
effect modifier. 

Results  
Mean age of the patients was 56.12±12.76 years. Out of 
250 patients 160(64%) were male and 90(36%) were 
female. Out of 250 patients, 117(46.8%) were having 
diabetes. Hypertension was found in 128(51.2%) of the 
patients. 103(41.2%) were smokers. 196 (78.4%) of 
patients had concordant and  54 (21.6%) of patients, had 
discordant cardiac marker results (CK-MB and cTn). 
Diabetes mellitus and smoking had no significant effect 
on concordance but hypertensive patients had more 
discordant enzymes. Concordant group had a higher 
enzyme level of both CK-MB and cTn.  Among 250 
patients with NSTEMI, troponin positive were  198 
(79.2%) and 185 patients (74%) were CK-MB positive 
(p=<0.001). cardiac troponin positive Patients  were older 
and  more often had other risk factors for Acute coronary 
syndrome. Over all in hospital mortality was 20(8%). The 
mortality was higher in concordant group 16(8.16%) as 
compared to discordant group 4(7.41%). Regarding only 
single-marker status, in-hospital mortality was higher in 
cTnpositive  patients (7.58% versus 3.85% ) as compared 
to  cTn negative patients. And similarly for CK-MB +VE 
patients (5.41%) versus CK-MB –VE (3.08%). In-
hospital mortality was higher in diabetics 11(9.4%) & 
4(3%), p=<0.034 and hypertensive patients 14(10.9%) 
&1(0.8%) p=<0.034 but mortality was to be lower in 
smoker 5(4.85%) & 10(6.80%),  p=<0.034 as compared 
to non smoker. 
 

Table 1: Demographics and Biochemical Parameters in 
the study population 

Parameter Group I Group II 
Age 57±13.5 55.9±12.6 

Gender (M) 33(61%) 127(64%) 
(F) 21(38%) 69(35%) 
DM 25(46%) 92(47%) 

Hypertension 31(57%) 97(49%) 
Smoking 22(40%) 81(41%) 

CKMB+/cTn- 18(7.2%) 167(66.9%) 
CKMB-/cTN+ 36(14%) 29(11%) 
CK MB level 66.2±84.3 108.17±83.2 

Troponin level 168.6±173.6 203.7±147.05 
 
 
 
 

 
Table II: Difference in Mortality in the both treatment 
regime 

 Mortality 
in G-I 

Mortality 
in G-II P-value 

Trop+ve/CKMB-ve 3(5.56%) 11(5.6%) 0.063 

Trop-ve/CKMB+ve 1(1.85%) 5(2.5%) 0.063 

Discussion 
As we know  the definition of acute MI  according to 
WHO  criteria, along with chest pain and ECG changes 
included rise in cardiac enzymes( CK-MB or cTn). Since 
then the  discordance between the results of various 
cardiac biomarkers has been being  acknowledged and  
studied.9 The prevalence of  discordance varies from  7% 
to  28%.10,11 It  raises  important questions about the, 
diagnosis, prognosis  and treatment of such patients. 
The  prognosis of such patients with discordance  varies 
based on the each study and follow-up times.  Yee et al.11  
studied  542 patients with ACS, and  made a comparison 
of short and long term prognosis in patients labeled as 
CK MB+ve /cTnI –ve with those who had completely 
negative bio markers (CK MB-/cTnI-). Of all those who 
have cTnI negative, 21.6% were found to have CK-MB 
positive. The patients in  the CK MB+/cTnI- group had 
significantly higher rates of recurrence of symptoms and 
re-admission to hospitals. (36% v. 23%, p = 0.03). 
Moreover, there was a significant association noted 
between CK MB+/cTnI- and in hospital death, re 
hospitalization , stroke and acute myocardial infarction 
(odds ratio [OR] 1.86, 95% confidence interval [CI]. 
A study that has recruited 29357 who had NSE-ACS, as a  
counter portion of CRUSADE research, an odds ratio of 
1.02(95% CI) was calculated for in hospital death in 
patients with CB-MB+/cTn- versus those who have CB-
MB_/cTN-,  which was based on the determination of 
frequency and effect of discordant cardiac parameters. 8 
 The study parameters were recorded within 36 hour time 
starting from first presentation of the patients. Thus the 
researcher suggested that CB-MB cannot be a good 
predictor due to its low accuracy alone. Irrespective of 
the variability in the results of the biomarkers there was 
slight change in mortality in the groups of the patients 
placed in dangerous groups depending on the predictive 
parameters like 2.7% (CK-MB-/cTn-), 3.0% (CK-
MB+/cTn-) and 4.6% (CK-MB+/cTn+). There were 28% 
of cases among all who had discordant results (10% with 
CB MB+/cTn-)8 
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This study did not follow the previous study in terms of 
follow up as this study followed the patients only till in 
hospital mortality not after 6 months of discharge. The 
author has suggested that CB-MB was strong predictor of 
mortality in case the cTn of the patient prove to be 
negative. Nonetheless, it got cleared that CB-MB in a 
patients who have negative cTn can provide a reliable 
information regarding the morbidity and mortality of the 
patient after indentifying a high risk patients.  
The  discordance Ck-MB+/cTnT- in our patient was due 
to timing of marker testing in relation to symptom onset, 
as well as a false negative cTnT test. Mostly our patient 
had several negative serial cTnT measurements, therefore  
the first reason is unlikely. Newby and coworkers8  
analyzed the cTnT was used more frequently among 
patients in the CK-MB+/cTn- group. In another study  by 
Yee and colleagues cTnT was tested for cardiac 
evaluation. Previous studies  concluded that cTnI is more 
sensitive than cTnI. In  ACS it has  sensitivity  of 100% 
for acute MI and 36% for unstable angina.12,13 For acute 
MI, cTnI is had earn faith as it is precisely stratify high 
risk patients as compared to cTnt.  A recent study by 
McCann et al14 evaluated the sensitivity  of cTnT when 
the patient presented to the emergency department  less 
than 4 hours, 4-8 hours and 8-12 hours after the first time 
complaint of pain in chest by patients and noted that 
sensitivities of study parameters was 55%, 84% and 89%, 
respectively.  
The EMCREG- ACS, 15 which was a prospective registry 
to evaluate the pairs wise effect of discordant biomarkers.  
The  results of 8769 patients  presenting with possible 
non-ST elevation ACS were again studied. They 
concluded that the unadjusted OR for ACS in a patient 
with CK-MB+/cTn- discordance was 2.17 (95% CI 1.72-
2.75). In the CK-MB+/CK+ group of this study had an 
OR of 4.36 (95% CI 3.64- 5.23), which was double that 
of the CK-MB+/cTn- group for ACS.16,8 
It is interesting that there was very slight difference in 
results in our study as compared to the studies conducted 
on the same objective internationally.8, 11 Smokers were 
found more prone to death as compared to non smokers 
ones, this can be due to smaller sample size in those 
studies. This issue highlights the need for a full scale 
study in larger number of cases 
Our study  shown that among patients with high-risk 
NSTEMI, in hospital mortality in cTn-ve patients is 
increased  but  there is little increase in risk at low-level 
CK-MB elevation. Patients who have positive both 
markers  within 36 h of presentation were at highest risk 

for in-hospital events, and those with both markers 
negative were at lowest risk. The patients with discordant 
results (21.6%), have   increased mortality in troponin 
positive group  than isolated CK-MB elevation, similar 
death ratio was observed in both high risk group based on 
biomarkers negative until ULN was put behind thrice or 
more by the CK-MB. 
So we see the strong association of cardiac troponin with 
adverse clinical outcomes than CK-MB. It is because of  
greater sensitivity and specificity of cTn for minor 
myocardial necrosis. Which has high mortality, but minor 
infarct cannot be picked  up  by less sensitive or specific 
markers such as CK-MB until a larger event occurs.8 

Conclusion 
Now it is becoming a fact that there lies discordance 
between CK-MB and Troponin results in the cases who 
develops NSTEMI. Elevation in the troponin level could 
be a strong predictor of acute risk to a patient irrespective 
of CK-MB level. Hence it can be stated that elevated 
troponin should be monitor so that patient could be 
managed before he/she develop acute risk. Recognition of 
these risk differences may contribute to more appropriate 
early use of antithrombotic therapy and invasive 
management for acute coronary syndrome patients. 
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