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1. Abstract 
Background: Diagnostic efficacy of cardiac markers, N-terminal 
fragment of Pro-BNP (NT-Pro BNP) and Troponin I (cTI) has 
long been known as significant predictor of survival and 
mortality in cardiac patients. Aim: The present study was 
undertaken to demonstrate significance and correlation of NT-
pro BNP and cTI in cardiac anomalies to suggest diagnostic 
importance of both or either markers in selected population of 
male and female cardiac patients. Materials and Methods: Two 
hundred and thirty patients (males = 104; females = 126, age 
range = 21-90 yrs) with either chest pain, dysponea or with 
known history of acute coronary syndrome, Ischemic stroke, 
ventricular dysfunction or myocardial infarction/ necrosis were 
included in this retrospect observational study from 21st October 
2013 to 16th November 2014. The patients were divided into four 
groups G, I, II, III and IV according to none or elevation of both 
or either cardiac markers. Plasma was analyzed for NT-pro BNP 
and cTI on Elecsys 2010; Cobas e411 and Cobas e601 using 
electro-chemi luminescence (ECLi) immunoassay technology 
(Roche Diagnostics, Basil). Results: Collected and measured data 
showed that 48.07% (n = 50) of male patients showed elevated 
levels of both NT-pro-BNP and cTI (Group I) whereas 
individually elevated NT-pro BNP (group II) was manifested in 
50% patients (n = 52). In female group of patients, 42.85% 
(Group I, n = 54) exhibited elevated NT pro-BNP and cTI, 
whereas 49.20% (Group II, n = 62) manifested elevated NT pro-
BNP and normal cTI. Comparison amongst group I and II in both 
gender although showed non significance between groups with 
elevation of both cardiac markers and NT pro-BNP only, but 
still, percent wise diagnostic efficacy and onset of both cardiac 
markers in group I is considerably vigorous when compared with 
groups II, III and IV. Conclusion: In conclusion, combined 
elevation of both NT pro-BNP and cTI in cardiac patients 
suggests poor prognosis and urgent follow-up with immediate 
medical care.   
Key words: N-terminal fragment of Pro-BNP (NT-Pro BNP), 
Troponin I (cTI), acute coronary syndrome (ACS), Ischemic 
stroke, ventricular dysfunction or myocardial infarction (MI) or 
necrosis.  
 
 

2. Introduction 
Pro BNP (B-type Natriuretic peptide) is a cardiac neuro-hormone 
whereas Troponin I (cTI) is a regulatory protein of cardiac origin 
[1]. The N-terminal fragment of Pro-BNP (NT-Pro BNP) is 

synthesized in myocardial ventricular part [2,3]. Both NT-pro 
BNP and cTI cardiac markers are known to be  
 
 
elevated in patients with acute coronary syndrome (ACS), 
ventricular dysfunction, and /or myocardial ischemia/necrosis, 
respectively [1,4-6].  Diagnostic efficacy of both cardiac markers 
has long been known as significant predictor of survival and 
mortality [7-9]. Furthermore, comparative studies on the efficacy 
or significance of both makers, simultaneously in ACS, Ischemic 
stroke or myocardial necrotic patients, have been reported earlier 
[1,10-12]. In present study, we demonstrated significance and 
correlation of NT-pro BNP and cTI in cardiac anomalies to 
suggest diagnostic importance of both or either markers in 
selected population of male and female cardiac patients.      
 

3. Materials and Methods  
Patients’ selection and study design: Two hundred and thirty 
patients (males = 104; females = 126, age range = 21-90 yrs) 
with either chest pain, dysponea or with known history of ACS, 
Ischemic stroke, ventricular dysfunction or myocardial 
infarction/ necrosis were included in this retrospect observational 
study from 21/10 2013 to 16/11/2014. The inclusion criteria were 
clinical symptoms or known history of ACS, Ischemic stroke, 
ventricular dysfunction or myocardial infarction and necrosis. 
The patients who are on steroid therapy, underwent surgery, 
suffering from renal impairment were excluded from the study.  
Measurement of cardiac Troponin I and NT-pro BNP: 
Blood samples were collected from 230 patients in heparinized 
tubes. The patients were divided into four groups according to 
none or elevation of both or either cardiac markers, NT-pro BNP 
and cTI. Group I = NT-pro BNP ↑and cTI ↑; group II = NT-pro 
BNP ↑and cTI ↔; Group III = NT-pro BNP ↔and cTI ↔ and 
group IV = NT-pro BNP ↔and cTI ↑. (↔ = normal levels, ↑ = 
elevated levels). Plasma was separated and analyzed for NT-pro 
BNP and cTI on Elecsys 2010; Cobas e411 and Cobas e601 
using electro-chemi luminescence (ECLi) immunoassay 
technology (Roche Diagnostics, Basil). Normal reference range 
of cTI = < 0.30 ng/ml, NT-pro-BNP = males < 100 pg/ml, 
females = <150 pg/ml.  The data was compared statistically by 
using SPSS ver 13.0 (USA) and considered significant when P < 
0.05.  
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4. Results   
The results are summarized in tables 1 and 2. Around two 
hundred and thirty patients, both males (n = 104) and females (n 
= 126) were included in present study. All patients were 
diagnosed with or shown clinical symptoms of ACS, Ischemic 
stroke, ventricular dysfunction or myocardial infarction and 
necrosis. Collected and measured data showed that 48.07% (n = 
50) of male patients showed elevated levels of both NT-pro-BNP 
and cTI (Group I) whereas individually elevated NT-pro BNP 
(group II) was manifested in 50% patients (n = 52) [Table 1]. 
Only one patient each in Group III and IV were categorized 
according to normal NT pro-BNP and cTI and normal NT pro 
BNP and elevated cTI, respectively. Similarly in female group of 
126 patients, most of them were found to be suffering from MI, 
myocardial necrosis, ACS and Ischemia. Around forty two 
percent (42.85%) patients (Group I, n = 54) exhibited elevated 
NT pro-BNP and cTI, whereas 49.20% (Group II, n = 62) 
manifested elevated NT pro-BNP and normal cTI [Table 2]. 
Furthermore, 5.55% (group III, n = 7) exhibited normal levels of 
both NT pro-BNP and cTI, whereas 2.30% patients (group IV, n 
= 3) manifested normal NT pro BNP and elevated cTI [Table 2]. 
Mean values of NT pro-BNP and cTI in male patients’ groups 
ranged from 4819.25 ± 36.28 pg/ml to 28.40 pg/ml and 12.29 ± 
4.25 ng/ml to 0.09 ng/ml, respectively (Table 1). Similarly, in 
female patients’ group mean values of NT pro-BNP and cTI 
ranged from 3201.75 ± 41.50 pg/ml to 39.26 ± 1.28 pg/ml and 
10.96 ± 2.50 ng/ml to 0.09 ± 0.01 ng/ml, respectively (Table 2). 
Comparison amongst group I and II in both gender although 
showed non-significance between groups with elevation of both 
cardiac markers and NT pro-BNP only, but still, percent wise 
efficacy of both cardiac markers in group I is considerably 
vigorous when compared with groups II, III and IV.   
 
Table 1: Determination of levels of NT-pro BNP and cTI in 
male cardiac patients (n = 104)  

Groups Number of 
patients 

NT-pro 
BNP 

(pg/ml) 

cTI 
(ng/ml) 

Percentage per 
group w.r.t. 
total patients 

Group I 50 4819.25 ± 
36.28 

12.29 ± 
4.25 

48.07% 

Group 
II 

52 1826.35 ± 
40.40 

0.100 ± 
0.001 

50.00% 

Group 
III 

01 
 

28.40 0.09 0.96% 

Group 
IV 

01 
 

54.60 5.98 0.96% 

[w.r.t. = with respect to] 
 
Table 2: Determination of levels of NT-pro BNP and cTI in 
female cardiac patients (n = 126)  

Groups  Number of 
patients 

NT-pro 
BNP 

(pg/ml) 

cTI 
(ng/ml) 

Percentage per 
group w.r.t. 
total patients 

Group I 54 3201.75 ± 
41.50 

10.96 ± 
2.50 

42.85%  

Group 
II 

62 1426.20 ± 
39.40  

0.12 ± 
0.02 

49.20% 

Group 
III 

07 39.26  ± 
1.28 

0.09 ±  
0.01   

5.55%  

Group 
IV 

03 46.70 ± 
2.10 

6.96 ± 
2.10 

2.30%  

 
5. Discussion 

Present study described the diagnostic efficacy of NT pro-BNP 
and cTI in patients with ACS, MI, myocardial necrosis, 
ventricular dysfunction, stroke, and Ischemia in both male and 
female groups. The data exhibited considerable percentage, more 
than 40% in both gender that manifested elevated levels of NT 
pro-BNP and cTI in several forms of cardiac anomalies. A study 
reported earlier [11] also showed similar pattern of diagnostic 
utility and manifestation of NT pro-BNP and cTI in patients 
attending accident and emergency department with suspected 
cardiac episodes. The group also suggests that levels of NT pro-
BNP above 60.00 pg/ml were an independent factor for supra-
ventricular tachyarrhythmia (SVT) [11]. Furthermore, elevation 
of cTI in cardiac episode is well documented, especially in 
tachyarrhythmia [13-15].  
It was emphasized in several previous studies that cardiac 
markers such as NT pro-BNP and cTI are useful independent 
indicators or combo-factors for the prediction of proceeding 
cardiovascular anomalies [1].  Cohort studies done earlier 
reported combined and independent prognostic significance of 
NT pro-BNP and cardiac Troponins in myocardial infarctions 
[16-18]. The report suggested that cardiac patients were at high 
risk of fatality within 3 days of follow-ups, if several or both 
(tropinins and NT pro-BNP) cardiac markers were found 
elevated [17,18].  
 

6. Conclusion:  
Present study described the significance of cardiac markers, NT 
pro-BNP and cardiac Troponin I in patients with cardiac 
anomalies such as ACS, MI, ventricular dysfunction, myocardial 
necrosis and Ischemia. The combined elevation of both NT pro-
BNP and cTI in cardiac patients suggests poor prognosis and 
urgent follow-up with immediate medical care.  
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