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ABSTRACT 

The background: The early diagnosis and exclusion of acute 

coronary syndrome is still challenging, that requires monitoring of 

the patients and serial measurements of cardiac biomarker Hs-c-TnsI 

. The addition of cardiac biomarker serum Copeptin may reflect the 

early ischemic cardiac injury. We aimed at detection of the 

diagnostic value of serum copeptin level and its role in prediction of 

short-term outcomes; MACCE in STEMI patients as a new cardiac 

biomarker. Subjects and methods: We included ninety patients 

attended an emergency cardiac care department due to acute chest 

pain (within less than three hours from onset of the chest pain) and 

were divided into; the 1st group included forty patients (acute STEMI 

who successfully received primary PCI). The 2nd group included 

fifty Patients (other diagnosis; (non-AMI)). The study endpoint was 

MACCE. The patients were subjected to the full laboratory profile 

(CBC, kidney function tests, total CK, CK- MB, highly sensitive 

Cardiac Troponin I, serum Copeptin). Results:  The ROC analysis 

showed that At AUC of  0.891 and cut off  value of >12.4 pmol/l, 

copeptin had a sensitivity of 75 % ,specificity 92 %, PPV 88.2 % 

,NPV 82.1 % and accuracy 84.4 %  in early diagnosis of acute MI. 

There was statistical significance of serum Copeptin level that 

correlated with CK-MB and hs-cTnI. In conclusion, our study 

revealed that Copeptin can early diagnose acute myocardial 

infarction but not superior to highly sensitive troponin. Higher serum 

copeptin levels were independent prognostic predictors of MACCE 

in acute STEMI patients during short-term follow up 
Keywords: Copeptin; acute STEMI; MACCE 

 

INTRODUCTION 

arly Diagnosis of (ACS) acute 

coronary syndrome may reduce morbidity, 

mortality, and economic costs [1]. As well, 

early immediate intervention is a critical 

decision for clinicians [2]. According to 

recent guidelines, troponins besides ECG are 

used to diagnose ACS in patients presented 

with acute onset of chest pain [3, 4]. 

However, using troponins is time-consuming 

that needs serial changes in troponin level, 

especially in NSTEMI. The release of cardiac 

biomarker Hs-cTnI is delayed in comparison 

with the start of myocardial ischemia and 

necrosis [5], and is a very sensitive cardiac 

biomarker, resulting in high false-positive 

E 
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results [6, 7].  Serum Copeptin, the C-

terminal pro-AVP is a biomarker that 

regulated via three AVP receptors, variations 

in blood pressure and plasma osmolality [3, 

4]. Copeptin is easier to measure than AVP 

[5, 6]. Previous studies found that the 

copeptin may be elevated because of 

endogenous severe hemodynamic stress 

response within 30 min after chest pain onset 

in ACS patients attended the emergency 

department [8, 9, 10]. The serum Copeptin 

level has a high negative predictive value in 

early diagnosis and rule-out acute MI, and no 

need for serial Copeptin level, in contrast to 

cardiac troponin [11]. Nowadays, serial level 

of cardiac biomarkers (hs-cTnI and NT-

proBNP) have been used for the prognosis 

assessment and predict short term clinical 

outcome post-acute coronary syndrome 

[12,13]. However, the level of the serum 

copeptin in prognosis assessment and 

detection of MACCE in ACS patients was 

less validated and has not been recommended 

yet [14,15,16]. We aimed in this study to 

detect the early diagnostic value of serum 

copeptin level and its role in prediction of 

short-term outcomes; the major adverse 

cardiac and cerebrovascular events (MACCE) 

in STEMI patients as a new cardiac 

biomarker. 

SUBJECTS AND METHODS 

 This prospective comparative analytical 

study was carried out at Cardiology 

department, Zagazig Universityfrom May 

2019 to October 2019. We included ninety 

Patients attended an emergency cardiac care 

department due to acute chest pain (within 

less than three hours from the chest pain 

onset). They were managed according to the 

(ESC) European Society of Cardiology recent 

guidelines [17] and were divided into two 

groups; the 1st group included forty patients 

(acute STEMI:   acute chest pain, elevated 

Hs-cTnI and diagnostic ECG of acute ST-

Elevation MI and who successfully received 

primary PCI. The 2nd group included fifty 

Patients (other diagnosis; (non-AMI)). We 

excluded Patients whose were known to have 

heart failure, renal failure, under 

corticosteroid therapy, patients with acute 

chest pain lasting more than four hours from 

presentation, Patients with previous history of 

AMI, PCI, CABG, Atrial fibrillation, paced 

rhythm, and dilated cardiomyopathy. The 

study endpoint was Major adverse 

cardiovascular and cerebral events (MACCE) 

as in-stent restenosis, no- reflow or slow flow 

post primary PCI, recurrent ACS, all-cause 

mortality, acute heart failure requiring 

hospitalization or acute stroke within three 

months post-acute ST-elevation MI. The 

adverse short- term outcomes were coded 

according to ESC recent guidelines. 

Our patients were subjected to the following: 

A. History taking including: age, gender, the 

time between the chest pain onset to the first 

medical contact and rapid complete chest pain 

analysis; (onset, course, duration, 

precipitating factor, relieving factors, and 

associated symptoms). Cardiac risk factors 

such as hypertension, diabetes mellitus (DM), 

smoking, addiction, MI, PCI, CABG, history 

of other symptoms suggestive of cardiac 

problems, history of current medications, 

history of systemic disease and family history 

of premature ischemic heart disease.  

B. Full clinical examination: Blood pressure 

measurement, heart rate, clinical examination: 

For diagnosis & exclusion of patient with 

exclusion   criteria.   
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C. The twelve lead resting surface 

electrocardiography was recorded at the 

emergency cardiac care unit for all ninety 

patients. The Patients were divided according 

to the presenting ECG into   the 1st group:   

forty patients who were presented with acute 

STEMI for primary PCI. 2nd group: fifty 

patients who were presented with other 

diagnosis (non-AMI).   

D. The laboratory profile: CBC, kidney 

function tests, total CK, CK- MB, highly 

sensitive Cardiac Troponin I, serum Copeptin 

were done for all patients presenting to E.R. 

with chest pain symptoms suggestive of acute 

MI. The blood samples were withdrawn on 

time of admission. Hs-cTnI had been 

measured automatically. Serum copeptin 

measurement; venous blood samples were 

collected that were immediately centrifuged 

for ten minutes and processed according to a 

standardized operating procedure [13].The 

usage of the enzyme-linked immunosorbent 

assays for measuring the Serum copeptin 

level (Changjin, Ltd., China).The measuring 

level was 1.9–2,000 pmol/L. 

E.  The two- Dimensional Echocardiography 

was performed as early as possible prior to or 

immediately after admission to CCU on the 

first day.The estimation of LV EF % by 

modified Simpson’s method.  The calculation 

of (WMSI) wall motion score index was done 

for all patients.  

F. Coronary angiography and primary PCI: 

Group I underwent coronary intervention 

according to the recent ESC guidelines [17]. 

Multiple angiographic views were interpreted 

by two interventional cardiologists.  The 

Classifications of coronary lesions was based 

on the (ACC/AHA) American College of 

Cardiology/American Heart Association 

recent guidelines [18,19]. The ST-segment 

elevation MI management was based on 

recent guidelines and evaluating the infarct-

related culprit artery by coronary angiography 

[20]. Initial TIMI flow grading and after 

primary PCI were assessed. 

Ethical consideration: We obtained 

informed signed consent from all patients and 

his /or her first-degree relatives. The IRB 

approval from ethical committee was 

obtained. 

Statistical analysis: 

 The data of our study were analyzed using 

(SPSS) (USA) Statistical Program for Social 

Science version twenty-five for windows and 

MedCalc 14.8 for windows (MedCalc 

Software, Belgium).  The calculation of 

(mean ± (SD)) for parametric numerical 

quantitative data.  The calculation of Median 

for non-parametric numerical quantitative 

data.  The calculation of Qualitative data as 

frequency and percentage. The Independent- 

T-test was used when the comparison 

between two means of normally distributed 

data. The Mann Whitney U test was used 

when the comparison between two 

independent groups without normally 

distributed data. Chi-square test was used for 

comparison between two categorical 

variables. The Spearman’s correlation 

coefficients were calculated, (+) indicate 

direct correlation & (-) indicate inverse 

correlation, also values near to one indicate 

strong correlation & values near zero indicate 

weak correlation. The (ROC) curve was used 

to find the optimal cut-off values. Probability 

(P value):  the level of significance. P value > 

0.05: Non significance (NS), P value < 0.05: 

Significant (S) and P value < 0.01: Highly 

significant (HS) 
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RESULTS 

  Our patients were divided into two main 

groups. The Mean age of group I was 54.4 ± 

7.5years Vs 51.3 ± 10.7 years in group II. The 

male patients represented 67.5%. in group I 

Vs 66 % in group II. The risk factors 

distribution in group I was 60 % for smoking, 

27.5% for diabetes, 12.5% for dyslipidemia, 

42.5% for hypertension and 17.5% of the 

family history of premature CAD. the Risk 

factors distribution in group II was 44 % for 

smoking, 26% for diabetes, 36% for 

hypertension, 16% for dyslipidemia and 14 % 

of family history of premature CAD. As 

regards the comparison between these 

demographics and the clinical data, were 

statistically non-significant (table 1). There 

was a statistically high significance difference 

between the mean EF %  in group I (53.3± 

8.6) Vs group II (64.8 ± 8.0) (P value 

<0.001).The comparative study  of the median 

WMSI between group I 1.25 (1.08 – 1.38)   

and group II 1.0 (1.0 – 1.0)was a statistically 

high significance difference (P value 

<0.001).The comparative study of , the 

median range of  CK-T level between group I 

(166.5 IU/L)  and group II (107.5 IU/L) was a 

statistically high significance difference (P  

value <0.001).The comparative study of , the 

median range of  CK-MB level between 

group I (27 IU/L)  and group II (19 IU/L) was 

a statistically high significance difference (P 

value <0.001).The comparative study of , the 

median range of  Hs-cTn I level between 

group I (0.31 ng/L)  and group II (0.006 ng/L) 

was a statistically high significance difference 

(P value <0.001).The comparative study of , 

the median range of copeptin level between 

group I (16 pmol/L)  and group II (6.9 

pmol/L) was a statistically high significance 

difference (P value <0.001) (Table [1]). The 

ROC curve analysis in group I  for laboratory 

data; At an area under the curve of 0.758 and 

cut off value of  total CK =147 iu/l, with 70% 

sensitivity , 72 % specificity, 66.7% positive 

predictive value , 75% negative predictive 

value and  71.1%accuracy . At an area under 

the curve of 0.817 and cut off value of CK 

MB 24 iu/l, with 70% sensitivity, 76% 

specificity, 70%positive predictive value, 

76%negative predictive value and  

73.3%accuracy. At an area under the curve of  

0.97  and cut off  value of hs-cTnI >0.6 ng/l, 

with92.5%sensitivity ,96%specificity, 

94.9%positive predictive value, 

94.1%negative predictive value and 94.4% 

accuracy  .At an area under the curve of  

0.891 and cut off  value of copeptin >12.4 

pmol/l, with 75% sensitivity,92%specificity, 

88.2%positive predictive value, 

82.1%negative predictive value and 

84.4%accuracy (Table2,figure1) According to 

Pairwise comparison of ROC curve in group I 

there was a a statistically significant 

correlation between CK MB and Copeptin (P 

value = 0.0342), there was a a statistically 

significant correlation between Hs-cTn I and 

Copeptin (P value = 0.0212). (Table 3). 

According to Spearman’s correlation between 

copeptin (pmol/L) and other variables in 

group I there was a significant correlation 

between Copeptin and age, EF%, WMSI, CK-

Total, CK-MB and hs-cTnI (Table 4). 

MACCE occurred in eleven patients during a 

follow-up period of three months. MACCE 

was occurred in patients with a higher 

copeptin values. The Prognostic performance 

characteristics of the serum copeptin level 

following Receiver Operating Characteristics 

(ROC) curve analysis has proved statistically 
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significant performance in prediction of 

MACCE in AMI patients. The ROC curve 

analysis revealed that the serum copeptin 

level value of ≥21.1 pmol/L could predict 

MACCE in AMI group with AUC 0.88 

suggesting strong accuracy (P< 0.001) with 

sensitivity 74.5% and specificity 94.24%. the 

ROC curve analysis of the combined serum 

copeptin level value of ≥21.1 pmol/L and 

serum Hs-cTI level value ≥1.1ng/L could 

predict MACCE in AMI group with AUC 

0.915 suggesting strong accuracy (P< 0.001) 

with sensitivity 90.5% and specificity 82% 

(table 6)(figure4). The adverse events during 

the three months follow up  period  post 

primary PCI in group I AMI was the 

following:  the stent thrombosis and re-

infarction incidences were 5% of  patients in 

group I ,  while acute heart failure incidence 

was 10 % of the patients and the death rate 

was  5 % of  the patients in group I post AMI 

intervention ( table s1).The Infarct related 

artery was LAD (41.66%) of patients with 

MACCE Vs (43.13%) without MACCE, 

while it was RCA (16.6%) of patients with 

MACCE Vs (23.52%) without MACCE and  

it was LCX (29.6%)of patients with MACCE  

Vs (27.45%)without MACCE. According to 

the initial TIMI flow grading vs final TIMI 

flow 3 there was significant difference 

between patients with MACCE Vs without 

MACCE (P<0.03) (Table [s2]).  

 

 

 

Table (1):  The Comparison between the studied groups regarding the demographic, clinical, 

echocardiographic and Laboratory data 

Demographic data Group I (AMI) Group II (Other 

diagnoses) 

Test P-value 

(Sig.) Count 40 50 

Age (years) 

Mean ± SD 54.4 ± 7.5 51.3 ± 10.7 1.552 * 0.124(NS) 

Gender 

Male 27 (67.5%) 33 (66%) 0.023 ‡ 0.881(NS) 

Female 13 (32.5%) 17 (34%) 

Risk factors 

HTN 17 (42.5%) 18 (36%) 0.395 ‡ 0.530(NS) 

DM 11 (27.5%) 13 (26%) 0.026 ‡ 0.873(NS) 

Smoking 24 (60%) 22 (44%) 2.277 ‡ 0.131(NS) 

Dyslipidemia 5 (12.5%) 8 (16%) 0.220 ‡ 0.639(NS) 

Family History of CAD 7 (17.5%) 7 (14%) 0.207 ‡ 0.649(NS) 

Duration of chest pain 

(min) 

    

Median (IQR) 180 (120 – 240) 180 (120 – 195) -0.178 • 0.859(NS) 

HR (beat/min)     

Median (IQR) 80 (75.25 – 90) 79 (75 – 85) 1.413 • 0.158(NS) 

SBP (mmHg)     
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Demographic data Group I (AMI) Group II (Other 

diagnoses) 

Test P-value 

(Sig.) Count 40 50 

Median (IQR) 120 (110 – 130) 120 (100 – 140) 0.016 • 0.987(NS) 

DBP (mmHg)     

Median (IQR) 72.5 (70 – 80) 77.5 (70 – 90) -1.080 • 0.280(NS) 

EF%     

Mean ± SD 53.3 ± 8.6 64.8 ± 8.0 -6.582 * <0.001(HS

) 

WMSI     

Median (IQR) 1.25 (1.08 – 1.38) 1.0 (1.0 – 1.0) 6.407 • <0.001(HS

) 

CK-total (IU/L)     

Median (IQR) 166.5 (134.25 – 

203.25) 

107.5 (85.75 – 151.5) 4.195 • <0.001(HS

) 

CK-MB (IU/L)     

Median (IQR) 27 (23 – 55.75) 19 (14.75 – 23.25) 5.166 • <0.001(HS

) 

Hs-cTn I(ng/L)     

Median (IQR) 0.31 (0.163 – 0.56) 0.006 (0.003 – 0.007) 7.681 • <0.001(HS

) 

Copeptin (pmol/L)     

Median (IQR) 16 (12 – 31.6) 6.9 (4.6 – 9.7) 6.351 • <0.001(HS

) 

* Independent samples of the Student's t-test. ‡ Chi-square test.• Mann Whitney U test. 

p< 0.05 is significant. Sig.: significance. 

 

Table (2): ROC curve analysis; the diagnostic performance of cardiac biomarkers for AMI 

Cut-off 

value 

SN % 

(95% CI) 

SP % 

(95% CI) 

PPV % 

(95% CI) 

NPV % 

(95% CI) 

Accuracy % 

(95% CI) 

AUROC 

(95% CI) 

P-value 

(Sig.) 

CK-total 

≥ 147 

IU/L 

70% 

(53.5 – 

83.4) 

72% 

(57.5 – 

83.8) 

66.7% 

(50.5 – 

80.4) 

75% 

(60.4 – 

86.4) 

71.1% 

(60.6 – 

80.2) 

0.758 

(0.639 – 

0.842) 

<0.001 

(HS) 

CK-MB 

≥ 24 

IU/L 

70% 

(53.5 – 

83.4) 

76% 

(61.8 – 

86.9) 

70% 

(53.5 – 

83.4) 

76% 

(61.8 – 

86.9) 

73.3% 

(63.0 – 

82.1) 

0.817 

(0.712 – 

0.887) 

<0.001 

(HS) 

Hs-cTn I 

≥ 0.6 

ng/L 

92.5% 

(79.6 – 

98.4) 

96% 

(86.3 – 

99.5) 

94.9% 

(82.7 – 

99.4) 

94.1% 

(83.8 – 

98.8) 

94.4% 

(87.5 – 

98.2) 

0.970 

(0.901 – 

0.991) 

<0.001 

(HS) 
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Cut-off 

value 

SN % 

(95% CI) 

SP % 

(95% CI) 

PPV % 

(95% CI) 

NPV % 

(95% CI) 

Accuracy % 

(95% CI) 

AUROC 

(95% CI) 

P-value 

(Sig.) 

Copepti

n ≥ 12.4 

pmol/L 

75% 

(58.8 – 

87.3) 

92% 

(80.8 – 

97.8) 

88.2% 

(72.6 – 

96.7) 

82.1% 

(69.6 – 

91.1) 

84.4% 

(75.3 – 

91.2) 

0.891 

(0.804 – 

0.941) 

<0.001 

(HS) 

ROC curve: Receiver Operating Characteristic curve.SN: Sensitivity.SP: Specificity.PPV: Positive 

Predictive Value.NPV: Negative Predictive Value.AUROC: Area Under Receiver Operating 

Characteristic curve.95%CI: 95% Confidence Interval.p< 0.05 is significant. Sig.: significance. 

Table (3): Pairwise comparison of ROC curves 

CK-MB ~ Copeptin 

Difference between areas 0.133 

Standard Error 0.0627 

95% Confidence Interval 0.00987 to 0.256 

z statistic 2.117 

Significance level P = 0.0342 

Hs-cTn ~ Copeptin 

Difference between areas 0.0793 

Standard Error 0.0344 

95% Confidence Interval 0.0119 to 0.147 

z statistic 2.305 

Significance level P = 0.0212 

 

Table (4):  The Spearman’scorrelation between copeptin (pmol/L) and variables in AMI group 

Variable Copeptin (pmol/L) 

r p 

Age (years) 0.249 0.018 

Duration of chest pain 

(min) 

0.182 0.085 

HR (beat/min) -0.031 0.771 

SBP (mmHg) 0.007 0.950 

DBP (mmHg) -0.115 0.279 

EF (%) -0.401 <0.001 

WMSI 0.444 <0.001 

CK-total (IU/L) 0.317 0.002 

CK-MB (IU/L) 0.402 <0.001 

Hs-cTn (ng/L) 0.643 <0.001 
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Table (5): the serum copeptin level and the prediction of MACCE in AMI group 

Prediction Cut-off (>) 

pmol/L 

AUC Sensitivity Specificity 95% CI p value 

MACCE 21.1 0.885 74.50 94.24 0.739 to 0.968 < 0.001** 

**p<0.01 is highly significant 

 

Table (6): combined copeptin& Hs cTI and the prediction of MACCE in AMI group 

Prediction Copeptin>21.1 

pmol/l and Hs 

cTI >1.1ng/l 

AUC Sensitivity Specificity 95% CI p value 

MACCE  0.915 90.5 82 0.840 to 

0.973 

0.001** 

**p<0.01 is highly significant 

 

Figure 1: ROC curve analysis for diagnosis of AMI 

 

 

https://doi.org/10.21608/zumj.2024.234154.2873


https://doi.org/10.21608/zumj.2024.234154.2873                                                                     Volume 30, Issue 1.7, Oct. 2024, Supplement Issue 

 Khalil, W,, et al                                                                                                                                           | P a g e           3736 

Figure( 2 ):  The Spearman’s correlation between copeptin (pmol/L) and  Hs -cTn I 

 

Figure (3): the ROC curve of serum copeptin and the prediction of MACCE in AMI group. 

 

Figure (4): The ROC curve of combined of serum copeptin and serum Hs cTI  and  the prediction 

of MACCE in AMI group. 
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DISCUSSION 

The cardiac biomarker hs cTns I assay is less 

sensitive in the first hour from starting the 

myocardial ischemia and injury a 

phenomenon known as ‘troponins-blind time’. 

[21]. There were many comorbid medical 

cases that may affect the sensitivity and 

specificity of elevated hs cTns I [22,23]. The 

other cardiac biomarker like, serum copeptin 

may be elevated early in myocardial ischemia 

and necrosis [24], due to the stress and 

hemodynamic response with increased 

secretion of vasopressin/copeptin from the 

posterior pituitary gland [25]. Our results 

agree with Reichlin et al., as they reported 

significantly higher levels of serum copeptin 

in acute myocardial infarction patients than 

other diagnoses [26]. According to Eggers et 

al., the combination of highly sensitive 

cardiac troponin I with serum copeptin can 

add accurate diagnostic information within 

three hours after onset of chest pain [33]. 

According to Maisel et al., the availability of 

serum copeptin allowed 43% reduction in 

time for early diagnosis of acute myocardial 

infarction with average time 3hrs to 1.8 

hrs.[27], and a falling of serum copeptin level 

till ten hrs. after symptoms onset. [28,29,30]. 

Our results are supported by findings reported 

by Mahmoud et al., showed that, the cutoff 

value of serum copeptin more than 

12.6 pg/mL, revealed 92%sensitivity, 

67%specificity, 74.2% positive PV and 

77.8%negative PV[31]. Regarding Aborehab 

et al., hs cTn-I  cut-off value more than 1.017 

ng/l can be diagnosed 90.9% of  acute 

myocardial infarction patients  correctly but 

with false positive results  35.3% of normal 

individuals with 90.9%&64.7% sensitivity 

and  specificity respectively .The serum 

copeptin cut-off values more than 30.7 pmol 

/l with hs cTn-I  cut-off value more than 

0.58ng/l  can be diagnosed 100% of  acute 

myocardial infarction patients  correctly but 

without false positive results with 100% 

sensitivity and  specificity[32]. Our results 

were in agreement with findings reported by 

Lotze et al., as they reported a highly 

significant positive  correlation between 

serum copeptin and Hs cTnI at the admission 

time (P value < 0.001) [34,35,36 ,37].Also , 

Reinstadler et al.,  stated that at  the time of 

admission the combined serum copeptin and 

Hs cTnI  can exclude acute myocardial 

infarction with ( 98.8%& 99.7%) sensitivity 

and negative predictive value respectively. 

But serum Copeptin value alone cannot 

replace hs-cTnI [38].At the time of admission, 

despite the adding value of combined Hs cTn-

I and CKMB; it was less valuable than the 

adding value of combined serum copeptin and 

Hs cTnI while at three hrs. from admission ; 

the cut-off value of hs cTnI > 1.017 ng/l 

revealed area under the curve 0.93, with ( 

90.9%, 64.7%, 78.6% and 83.3%)sensitivity, 

specificity, NPV and PPV respectively  , 

while  serum copeptin cut-off value > 51.7 

pmol/l revealed  area under the curve 0.97, 

with (97%, 88.2%,93.8%&94.1%)sensitivity, 

specificity, NPV and PPV respectively 

[39].Recently, an interest has been 

demonstrated for copeptin in acute coronary 

syndrome patients. [40,41]. High copeptin 

levels may predict adverse cardiovascular 

outcomes. The serum copeptin level was 

increased in acute heart failure after acute 

STEMI [42,43]. We found that higher serum 

copeptin levels were in acute STEMI patients 

group I and was associated with increased risk 

of MACCE during the three months follow 

up. Slagman A el al., found that   higher 

serum copeptin levels were higher in acute ST 

elevation MI patients who was presented to 

the cardiac emergency unit [44,45]. 

Furthermore, primary coronary intervention 
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can cause acute onset heart failure despite 

successful revascularization of infract related 

coronary artery and patients with a higher 

serum copeptin levels were associated with 

MACCE [46]. Our study found that higher 

levels of serum copeptin were an independent 

predictor for unfavorable outcome including 

stent thrombosis, re-infarction, acute heart 

failure and mortality. The findings of this 

study were in concordance with previous 

studies that were intended to determine the 

association of admission serum copeptin 

levels with the outcome of primary PCI 

treated patient. Several studies demonstrated 

that serum copeptin level is a useful predictor 

for unfavorable outcomes in patients with 

acute coronary syndrome [47]. The 

combination of serum copeptin and Hs cTnI 

was significantly able to predict MACCE than 

hs cTnI alone. However, other results from 

many studies have found that there was a 

statistically non-significant ability of serum 

copeptin level alone or with hs cTnI for 

prediction of MACCE post-acute coronary 

syndrome [48, 49,50] 

CONCLUSION 

Copeptin can early diagnose acute myocardial 

infarction but not superior to highly sensitive 

troponin. Higher serum copeptin levels were 

independent prognostic predictors of MACCE 

in acute STEMI patients treated with primary 

PCI during short-term follow up. 

RECOMMENDATIONS 

 We need larger randomized interventional 

studies on a larger scale of the patients to find 

more accurate cut-off levels of serum 

copeptins for diagnostic and prognostic 

clinical impact. The use of the newest 

generation and the recommended techniques 

of (high sensitivity cTnI , CK MB, and 

copeptin) assays for more accurate results.  

Health education programs are recommended 

to raise awareness of acute chest pain 

management and early intervention of AMI. 

Copeptin is recommended to be routinely 

assessed, if applicable, for early diagnostic 

and prognostic cardiac biomarker in acute 

coronary syndrome patients. 

Limitations: 

 The serum copeptin levels were not assessed 

serially in a larger number of patients from 

time of admission till hospital discharge and 

during follow up time, as serum copeptin was 

decreased early after symptom onset. This 

study was only observational, and no clinical 

or interventional decision was based on the 

serum copeptin values. The follow up period 

was relatively short time, so we will need a 

longer follow-up time to improve the power 

of our study finding. 

No conflict of interest was reported, 

REFERENCES 

1. Szarpak, L.; Lapinski, M.; Gasecka, A.; Pruc, M.; 

Drela, W.L.; etal. Performance of Copeptin for 

Early Diagnosis of Acute Coronary Syndromes: A 

Systematic Review and Meta-Analysis of 14,139 

Patients. J. Cardiovasc. Dev. Dis. 2022, 9, 6. 

2. Body, R. Acute coronary syndromes diagnosis, 

version 2.0: Tomorrow’s approach to diagnosing 

acute coronary syndromes? Turk. J. Emerg. Med. 

2018, 18, 94–99. 

3. Birnbaum, Y.; Wilson, J.M.; Fiol, M.; de Luna, 

A.B.; Eskola, M.; etal.. ECG diagnosis and 

classification of acute coronary syndromes. Ann. 

Noninvasive Electrocardiol. 2014, 19, 4–14. 

4. Willemsen, R.T.; Kietselaer, B.L.; Kusters, R.; 

Buntinx, F.; Dinant, G.J. Diagnostic tools for acute 

coronary syndrome (ACS): A challenge for 

general practitioners and cardiologists. Ned. 

Tijdschr. Geneeskd. 2014, 158, A8078 

5. Bozkurt, S.; Kaya, E.B.; Okutucu, S.; Aytemir, K.; 

Coskun, F.etal. The diagnostic and prognostic 

value of first hour glycogen phosphorylase 

isoenzyme BB level in acute coronary syndrome. 

https://doi.org/10.21608/zumj.2024.234154.2873


https://doi.org/10.21608/zumj.2024.234154.2873                                                                     Volume 30, Issue 1.7, Oct. 2024, Supplement Issue 

 Khalil, W,, et al                                                                                                                                           | P a g e           3739 

Cardiol. J. 2011, 18, 496–502.  

6.  Shah, A.S.V.; Anand, A.; Strachan, F.E.; Ferry, 

A.V.; Lee, K.K.; et al. High-sensitivity troponin in 

the evaluation of patients with suspected acute 

coronary syndrome: A stepped-wedge, cluster-

randomised controlled trial. Lancet 2018, 392, 

919–928. 

7. Jaffe, A.S.; Ordonez-Llanos, J. High—Sensitivity 

cardiac troponin: From theory to clinical practice. 

Rev. Esp. Cardiol. 2013, 66, 687–691.  

8. Liebetrau, C.; Nef, H.; Szardien, S.; Dörr, O.; 

Willmer, M.; et al. Release kinetics of copeptin in 

patients undergoing transcoronary ablation of 

septal hypertrophy. Clin. Chem. 2013, 59, 566–

569.   

9.  Möckel, M.; Searle, J.L.; Hamm, C.; Slagman, A.; 

Blankenberg, S.; et al. Early discharge using single 

cardiac troponin and copeptin testing in patients 

with suspected acute coronary syndrome (ACS): A 

randomized, controlled clinical process study. Eur. 

Heart J. 2015, 36, 369–376.  

10. Katan, M.; Christ-Crain, M. The stress hormone 

copeptin: A new prognostic biomarker in acute 

illness. Swiss Med. Wkly. 2010, 140, w13101.   

11. Yang, Y.; Gao, S.; Fang, Q.; Yang, J. Diagnostic 

value of copeptin combined with hypersensitive 

cardiac troponin T detection in early acute 

myocardial infarction: A protocol of randomized 

double-blind diagnostic trial. Medicine 2021, 100, 

e23949. 

12.  Mueller C. Biomarkers and acute coronary 

syndromes: an update. Eur Heart J. (2014) 35:552–

6. doi: 10.1093/eurheartj/eht530  

13. Thygesen K, Mair J, Mueller C, Huber K, Weber 

M, et al. Recommendations for the use of 

natriuretic peptides in acute cardiac care: a 

position statement from the study group on 

biomarkers in cardiology ofthe ESC working 

group on acute cardiac care. Eur Heart J. (2012) 

33:2001–6. doi: 10.1093/eurheartj/ehq509 

14. O’Malley RG, Bonaca MP, Scirica BM, Murphy 

SA, Jarolim P, et al. Prognostic performance of 

multiple biomarkers in patients with non-ST-

segment elevation acute coronary syndrome: 

analysis from the MERLIN-TIMI 36 trial 

(metabolic efficiency with ranolazine for less 

ischemia in non-ST-elevation acute coronary 

syndromes-thrombolysis in myocardial infarction 

36). J Am Coll Cardiol. (2014) 63:1644–53. doi: 

10.1016/j.jacc.2013.12.034 

15. Balmelli C, Meune C, Twerenbold R, Reichlin T, 

Rieder S, et al. Comparison of the performances of 

cardiac troponins, including sensitive assays, and 

copeptin in the diagnostic of acute myocardial 

infarction and long-term prognosis between 

women and men. Am Heart J. (2013) 166:30–7. 

doi: 10.1016/j.ahj.2013.03.014 

16. Choi HJ, Kim MC, Sim DS, Hong YJ, Kim JH, et 

al. Serum copeptin levels predict clinical outcomes 

after successful percutaneous coronary 

intervention in patients with acute myocardial 

infarction. Ann Lab Med. (2018) 38:538–44. doi: 

10.3343/alm.2018.38.6.538 

17. Neumann, F.J., Sousa-Uva, M., Ahlsson, A., 

Alfonso, F., Banning, A.P., et al. (2018) 

ESC/EACTS Guidelines on Myocardial 

Revascularization. The Task Force on Myocardial 

Revascularization of the European Society of 

Cardiology (ESC) and European Association for 

Cardio-Thoracic Surgery (EACTS) Developed 

with the Special Contribution of the European 

Association for Percutaneous Cardiovascular 

Intervention (EAPCI). European Heart Journal, 1-

96. https://doi.org/10.5603/KP.2018.0228 

18. Ibanez B, James S, Agewall S, Antunes MJ, 

Bucciarelli-Ducci C, et al. 2017 ESC Guidelines 

for the management of acute myocardial infarction 

in patients presenting with ST-segment elevation: 

The Task Force for the management of acute 

myocardial infarction in patients presenting with 

ST-segment elevation of the European Society of 

Cardiology (ESC). Eur Heart J 2018;39:119-77.  

19.  Manginas A, Gatzov P, Chasikidis C, Voudris V, 

Pavlides G, etal. Estimation of coronary flow 

https://doi.org/10.21608/zumj.2024.234154.2873


https://doi.org/10.21608/zumj.2024.234154.2873                                                                     Volume 30, Issue 1.7, Oct. 2024, Supplement Issue 

 Khalil, W,, et al                                                                                                                                           | P a g e           3740 

reserve using the Thrombolysis In Myocardial 

Infarction (TIMI) frame count method. Am J 

Cardiol 1999;83: 1562-5. 

20. Ramchand J, Patel SK, Srivastava PM, Farouque 

O, Burrell LM "Elevated plasma angiotensin 

converting enzyme 2 activity is an independent 

predictor of major adverse cardiac events in 

patients with obstructive coronary artery disease". 

PLOS One. 13 (6): e0198144. Bib code: 2018; 

PLo SO. .1398144R. doi :10.1371/journa 

l.pone.0198144 

21. Raskovalova T., Twerenbold R., Collinson 

P.O.:Diagnostic accuracy of combined cardiac 

troponin and copeptin assessment for early rule-

out of myocardial infarction: a systematic review 

and meta-analysis. Eur Heart J Acute 

Cardiovascular Care. 2014 ;3:18–27.  

22. Pell J.P.. Cardiovascular risk scores. The national 

society journals present selected research that has 

driven recent advances in clinical cardiology. EHJ. 

2013 ;65:5–11 

23. Thygesen K., Alpert J.S., Jaffe A.S., Simoons 

M.L., Chaitman B.R., White H.D. . . Third 

universal definition of myocardial infarction. Eur 

Heart J. 2012;33:2551–2567. 

24. Thygesen, K., Alpert, J. S., Jaffe, A. S., Chaitman, 

B. R., Bax, J. J., Morrow, D. A., & White, H. D. 

Fourth universal definition of myocardial 

infarction (2018). Journal of the American College 

of Cardiology, 72(18), 2231-2264. 

25. Morgenthaler NG Copeptin: a biomarker of 

cardiovascular and renal function. Congest Heart 

Fail (2010) 16: S37-44. 

26. Reichlin, T., Hochholzer, W., Stelzig, C., Laule, 

K., Freidank, H., etal. Incremental value of 

copeptin for rapid rule out of acute myocardial 

infarction. Journal of the American College of 

Cardiology, (2009)54(1), 60-68. 

27. Maisel, A., Mueller, C., Neath, S. X., Christenson, 

R. H., Morgenthaler, N. G., McCord, etal. 

Copeptin helps in the early detection of patients 

with acute myocardial infarction: primary results 

of the CHOPIN trial (Copeptin Helps in the early 

detection Of Patients with acute myocardial 

INfarction). Journal of the american college of 

cardiology, (2013). 62(2), 150-160. 

28. Keller, T., Tzikas, S., Zeller, T., Czyz, E., 

Lillpopp, L., etal. Copeptin improves early 

diagnosis of acute myocardial infarction. Journal 

of the American College of Cardiology(2010), 

55(19), 2096-2106. 

29. Charpentier S, Maupas-Schwalm F, Cournot M, 

Elbaz M, Botella JM, et al. Combination of 

copeptin and troponin assays to rapidly rule out 

non-ST elevation myocardial infarction in the 

emergency department. Acad Emerg Med(2012)  

19: 517-524. 

30. Folli C, Consonni D, Spessot M, Salvini L, Velati 

M, et al. Diagnostic role of copeptin in patients 

presenting with chest pain in the emergency 

room.Eur J Intern Med(2013)24:189-193. 

31. Mahmoud, M. A. E. B., Shaaban, M. A. A., & 

Ramzy, A. A.. Clinical role of serum Copeptin in 

acute coronary syndrome. The Egyptian Heart 

Journal, (2018) 70(3), 155-159. 

32. Aborehab, N. M., Salman, T. M., Mohamed, O. S., 

Boquiry, A. R., & Mohamed, M. A.. The clinical 

value of copeptin in acute coronary syndrome. J 

Clin Exp Cardiolog, 2013 4(278), 2. 

33. Eggers, K. M., & Lindahl, B. (2017). Application 

of cardiac troponin in cardiovascular diseases 

other than acute coronary syndrome. Clinical 

chemistry, (2017) 63(1), 223-235. 

34. Lotze U., Lemm H., Heyer A., Müller K. ; 

Combined determination of highly sensitive 

troponin T and copeptin for early exclusion of 

acute myocardial infarction: first experience in an 

emergency department of a general hospital. Vasc 

Health Risk Manage. 2011  7:509–515. 

35. Möckel M.,.Copeptin adds to high-sensitivity 

troponin T in rapid rule out of acute myocardial 

infarction. Clin Chem.2012  ;58:306–307. 

36.  Nursalim A., Suryaatmadja M., Panggabean 

M..Potential clinical application of novel cardiac 

https://doi.org/10.21608/zumj.2024.234154.2873


https://doi.org/10.21608/zumj.2024.234154.2873                                                                     Volume 30, Issue 1.7, Oct. 2024, Supplement Issue 

 Khalil, W,, et al                                                                                                                                           | P a g e           3741 

biomarkers for acute myocardial infarction. IJIM. 

2013 ;45:136–149. 

37. Meune C., Balmelli C., Vogler E..Consideration of 

high sensitivity troponin values below the 99th 

percentile at presentation: does it improve 

diagnostic accuracy? Int J Cardiol. 2013 ;72:506–

542. 

38. Reinstadler SJ, Klug G, Feistritzer H, Bernhard 

Metzler B, Mair J..Copeptin testing in acute 

myocardial infarction: ready for routine use? 

Disease Markers.vol.; 2015. p. 1–9.  

39. Ray P, Charpentier S, Chenevier-Gobeaux C, 

Reichlin T, Twerenbold R, et al. Combined 

copeptin and troponin to rule out myocardial 

infarction in patients with chest pain and a history 

of coronary artery disease. Am J Emerg 

Med(2012)  30: 440-448 

40. von Haehling S, Papassotiriou J, Morgenthaler 

NG, Hartmann O, Doehner W, et al. Copeptin as a 

prognostic factor for major adverse cardiovascular 

events in patients with coronary artery disease. Int 

J Cardiol 2012;162:27-32.  

41. Geri G, Dumas F, Chenevier-Gobeaux C, Bouglé 

A, Daviaud F, et al. Is copeptin level associated 

with 1-year mortality after out-of-hospital cardiac 

arrest? Insights from the Paris registry*. Crit Care 

Med 2015;43:422-9. 

42. Kelly D, Squire IB, Khan SQ, Quinn P, Struck J, 

et al. C-terminal provasopressin (copeptin) is 

associated with left ventricular dysfunction, 

remodeling, and clinical heart failure in survivors 

of myocardial infarction. J Card Fail 2008;14:739-

45. 

43. Katan M, Nigro N, Fluri F, Schuetz P, 

Morgenthaler NG, et al. Stress hormones predict 

cerebrovascular re-events after transient ischemic 

attacks. Neurology 2011;76:563-6. 

44. Reichlin T, Hochholzer W, Stelzig C, Laule K, 

Freidank H, et al. Incremental value of copeptin 

for rapid rule out of acute myocardial infarction. J 

Am Coll Cardiol 2009;54:60-8.  

45. Slagman A, Searle J, Müller C, Möckel M. 

Temporal release pattern of copeptin and troponin 

T in patients with suspected acute coronary 

syndrome and spontaneous acute myocardial 

infarction. Clin Chem 2015; 61:1273-82. 

  

 

(Table s1): Adverse events for 3 months follow up 

 No. % 

Stent thrombosis 
No 36 90 

Yes 2 5 

Re-infarction 
No 38 95 

Yes 2 5 

Acute HF 
No 36 90 

Yes 4 10 

Death 
No 38 95 

Yes 2 5 

Outcome 
Favorable 29 72.5 

Unfavorable 11 27.5 

 

 

 

 

 

 

 

https://doi.org/10.21608/zumj.2024.234154.2873


https://doi.org/10.21608/zumj.2024.234154.2873                                                                     Volume 30, Issue 1.7, Oct. 2024, Supplement Issue 

 Khalil, W,, et al                                                                                                                                           | P a g e           3742 

Table s2:angiographic data & incidence of MACCE in AMI group post PCI 

data Group I (AMI) with 

MACCE 

Group I (AMI) 

without MACCE 

Test P-value 

(Sig.) 

Count 11 29 

Infarct related artery: 

LM 3(12.52%) 3 (5.88%) 1.2791‡ p < .05. 

(NS) LAD 10(41.66%) 22(43.13%) 

LCX 7(29.16%) 14 (27.45%) 

RCA 4  (16.66%) 12 (23.52%) 

Initial TIMI flow  

0 10 (90.90.%) 15 (51.72%) 6.4433‡ .039888 

(S) ≥1 1(9.1%) 14 (48.27%) 

Final TIMI 3 7 (63.63%) 29 (12.5%) 

Residual thrombi 1 (9.09%) 1 (3.44%) 0.5346‡ .464694 

(NS) 

Slow flow/no reflow 3 (27.27%) 3 (10.34%) 1.7924‡ .180638 

(NS) 

Satisfactory PCI 

outcome 

9 (81.81%) 25 (86.20%) 0.1205‡ .72852 

(NS) 

‡ Chi-square test.p< 0.05 is significant. Sig.: significance. 
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