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Coronary Artery Disease

Association of Serum Copeptin Levels with
Patency of Infarct-Related Arteries in Patients
with ST-Segment Elevation Myocardial Infarction
Birsen Doganay,1 Sercan Okutucu,2 Mustafa Cetin,1 Emrullah Kòzòltunc,1 Orhan Karayigit,1 Can Ozkan,1
Muhammed Fevzi Kòlònckaya3 and Ender Ornek1

Background: Copeptin is widely used as a predictor of an adverse prognosis in many clinical conditions. Reduced
antegrade coronary flow in an infarct-related artery (IRA) is associated with adverse clinical outcomes in patients
with ST-segment elevation myocardial infarction (STEMI). The aim of this study was to investigate whether copeptin
level on admission was associated with IRA patency in STEMI patients.
Methods: A total of 88 patients were enrolled into the study and divided into two groups according to TIMI flow
grade in the IRA before primary percutaneous coronary intervention.
Results: White blood cell count (p = 0.015), neutrophils (p = 0.047), N-terminal pro-brain natriuretic peptide
(NTproBNP) (p < 0.001), copeptin (p < 0.001) and peak troponin I (p = 0.001) were significantly higher in the
occluded IRA group with a significantly lower serum sodium level (p < 0.001). Age- and gender-adjusted multivariate
analysis revealed that copeptin (OR = 1.970; p = 0.001), peak troponin I (1.055; p = 0.005) and NTproBNP (OR =
1.003; p = 0.010) were independent predictors of an occluded IRA. A copeptin cut-off value of > 6.8 ng/mL was
found to predict an occluded IRA with a sensitivity of 80% and specificity of 100% (area under the curve: 0.917; p <
0.001). Performance ranking of the biomarkers that could predict an occluded IRA showed copeptin > peak
troponin I = NTproBNP.
Conclusions: Copeptin levels were higher in the patients with an occluded IRA and STEMI. Higher levels of copeptin
predicted an occluded IRA in the patients with STEMI who were admitted to the emergency department during the
first three hours of chest pain.
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INTRODUCTION

chest pain lasting longer than 30 minutes and the consequent release of biomarkers of myocardial necrosis.1-3
Rapid and successful revascularization of an infarct-related artery (IRA) has been proven to be the most effective treatment option in patients with STEMI.1-5 However, spontaneous reperfusion (SR) of the IRA may appear only in 18 to 29% of STEMI patients, and the thrombolysis in myocardial infarction (TIMI) flow grade in
advance of mechanical reperfusion has previously been
demonstrated to influence mortality in patients with
STEMI undergoing a primary percutaneous coronary intervention (pPCI).6-8 Previous clinical trials have shown
that patients with an initially patent IRA have lower rates

ST-segment elevation myocardial infarction (STEMI)
is a life-threatening medical emergency characterized by
persistent ST-segment elevation associated with typical
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physeal system disorders, severe liver and kidney diseases, autoimmune diseases, malignancies, hematological disorders, severe valvular disease, inflammatory or
infectious diseases, and using drugs affecting body fluid
balance and osmotic state, such as diuretics and corticosteroids. The definite diagnosis of STEMI was made
based on current guidelines.1,2
Blood samples were obtained from the antecubital
vein by atraumatic puncture at the time of diagnosis before the patients were sent to the catheter laboratory.
An automated blood cell counter (Beckman Coulter LH
750; Beckman Coulter Inc., USA) was used to analyze
complete blood count variables. Glucose, urea, uric acid,
total cholesterol, high-density lipoprotein, triglycerides,
creatinine, and sodium were measured using a Beckman
Coulter AU 5800 autoanalyzer (Beckman Coulter Inc.,
USA). Low-density lipoprotein was calculated using the
Friedewald equation. Troponin I was measured on an
Access 2 immunoassay device (Beckman Coulter Inc.,
USA) using the chemiluminescence immunoassay (CLIA)
method. Blood samples taken to measure the level of
copeptin were centrifuged at 2000 rpm for 20 minutes
at 4 °C. Platelet poor plasma was separated and stored
at -80 °C until analysis. Copeptin levels were measured
using a commercially available sandwich enzyme-linked
immunosorbent assay (ELISA) kit with a detection limit
of 0.024 ng/mL and an interassay coefficient of variation
(CV) of 12% (EASTBIOPHARM, Hangzhou Eastbiopharm
Co. Ltd., China, REF: E20160426013, LOT: 20160426).
A loading dose of 600 mg clopidogrel or 180 mg
ticagrelor and 300 mg acetylsalicylic acid were administered to the patients diagnosed with STEMI in the emergency setting. In addition, 5,000 IU unfractionated
heparin bolus was administered before transfer for pPCI.
Coronary angiography was carried out using the standard Judkins technique (Siemens Axiom Sensis XP, Germany). Each coronary artery was visualized in at least
two planes perpendicular to each other. All coronary
angiographic images were digitally recorded for the evaluation of IRA flow by two experienced interventional
cardiologists who were blind to the study, after the recruitment had been completed. Antegrade flow of the
IRA was graded visually according to the classification of
the TIMI trial.20 TIMI flow was graded as follows: TIMI
flow Grade 0: absent antegrade flow; TIMI flow Grade 1:
partial contrast penetration beyond an occlusion with

of heart failure and cardiogenic shock with an improved
blood flow grade and smaller infarct size following pPCI.9-12
Although it is a well-known prognostic factor for patients with STEMI, limited data are available on factors
related to IRA patency.
Copeptin, the C-terminal part of the arginine vasopressin (AVP) precursor peptide, is a stable and sensitive
surrogate marker for AVP release.13,14 AVP and copeptin
share the same precursor peptide, a 164 amino acid
long preprovasopressin, which consists of a signal peptide, AVP, neurophysin II, and copeptin.15 Although the
normal range of copeptin indicates the physiological
AVP secretion needed to maintain plasma osmolality, the
nonosmotic release of AVP is seen by a high increase in
plasma copeptin in severe diseases or states, such as
shock, sepsis, stroke, or cardiovascular diseases.16-18 In
addition, copeptin level is elevated in all types of stress,
and has been shown to be a good indicator of the stress
level.19 Increased copeptin levels have also been shown
to have prognostic and diagnostic value.19
In this study, we hypothesized that STEMI patients
with an occluded IRA may have a higher level of ischemia leading to an increased level of acute endogenous
stress, as evidenced by higher levels of copeptin. Therefore, we aimed to investigate whether copeptin level on
admission was associated with IRA patency in patients
with STEMI undergoing pPCI.

METHODS
Written informed consent was obtained from each
patient, and the study protocol was approved by the
Ethics Committee of Numune Training and Research
Hospital, Ankara, Turkey. The study was conducted in accordance with the principles of the Declaration of Helsinki.
This cross-sectional, single-center study included a
total of 88 consecutive patients who were admitted to
our emergency department due to the first attack of
STEMI between January 2016 and September 2016. The
exclusion criteria were as follows: more than three hours
from the onset of symptoms, a previous history of myocardial infarction (either STEMI or non-STEMI), previous
PCI or coronary artery bypass grafting, the presence of
decompensated heart failure, hypothalamic-neurohypo361
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incomplete distal filling; TIMI flow Grade 2: patent epicardial artery with opacification of the entire distal artery (however, with delayed contrast filling and/or washout); TIMI flow Grade 3: patent epicardial artery with
normal flow.20 According to this grading system, the study
population was divided into two groups as those with
TIMI 0/1 flow with an occluded IRA (n = 70) a those with
TIMI 2/3 flow with a patent IRA (n = 18). All pPCI procedures were successful for revascularization of the IRA.
A complete physical examination was performed in
each patient, and their medical history and risk factors
for coronary artery disease were recorded. All patients
underwent transthoracic echocardiography at 24 hours
after pPCI using a 3.5-MHz transducer (Vivid7; GE-Vingmed Ultrasound AS, Horten, Norway). The modified Simpson’s method was used to calculate the left ventricular
ejection fraction (LVEF).

88 patients were divided into two groups as the occluded IRA group (n = 70, 79.5%) and patent IRA group
(n = 18, 20.5%). The baseline clinical and angiographic
characteristics of the study groups are shown in Table 1.
There were no statistically significant differences in age,
sex, hypertension, diabetes mellitus, hyperlipidemia,
smoking status, prehospital medications, heart rate, and
systolic and diastolic blood pressure between the two
groups (p > 0.05). However, there was a statistically significant difference in the LVEF calculated at 24 hours after the pPCI between the two groups (43.32% ± 8.56%
vs. 47.61% ± 5.27%; p = 0.011). In addition, we found no
statistically significant differences in the duration of
chest pain (140.60 ± 20 vs. 137.94 ± 18.78 min; p =
0.618), door-to-balloon time (26.2 ± 4.4 vs. 27.5 ± 3.5
min; p = 0.247) and distribution of IRA (p = 0.695)
between the two groups (Table 1).
Laboratory results are shown in Table 2. On admission, white blood cell count (p = 0.015), neutrophils (p =
0.047), N-terminal pro-brain natriuretic peptide (NTproBNP) (p = 0.001), copeptin (p < 0.001), and peak troponin I (p = 0.001) were significantly higher in the occluded IRA group with a significantly lower serum sodium level (p < 0.001).
In correlation analysis, a statistically significant negative correlation was found between copeptin and admission serum sodium (r = -0.786, p < 0.001) levels and
LVEF (r = -0.531, p < 0.001). In addition, a statistically
significant positive correlation was found between copeptin and NTproBNP (r = 0.563, p < 0.001) and peak
troponin I (r = 0.611, p < 0.001) levels (Table 3). Moreover, we found a modest significant negative correlation
between serum sodium and NTproBNP levels on admission (r = -0.510, p < 0.001).
After age and gender adjustments in multivariate
regression analysis, copeptin, peak troponin and NTproBNP were found to be independent predictors of an occluded IRA. The results of multivariate regression analysis are given in Table 4. In addition, a copeptin cut-off
value of ³ 6.8 ng/mL was found to predict an occluded
IRA with a sensitivity of 80% and specificity of 100%
[area under the curve (AUC): 0.917, 95% CI = 0.8380.965, p < 0.001]. We then compared the predictive
ability of copeptin with troponin I and NTproBNP to
identify an occluded IRA using C-statistics, which showed
that copeptin level had a superior diagnostic performance

Statistical analysis
Statistical analysis was performed using SPSS software version 22.0 for Windows (SPSS Inc., Chicago, IL,
USA). The distribution patterns of the variables were analyzed using the Shapiro-Wilk test. Normally distributed
continuous variables were presented as mean ± standard
deviation, while categorical variables were presented as
number and percentage. Abnormally distributed numerical variables were expressed as median and interquartile
range. Pearson’s chi-square or Fisher’s exact tests were
used to analyze categorical variables, and independent
samples t-test or the Mann-Whitney U test were used to
analyze continuous variables according to the distribution
patterns. For normally distributed continuous variables,
the correlation coefficients and their significance were
calculated using Pearson correlation analysis. Age and
gender adjustments in multivariate regression analysis
were used to determine the independent predictors of an
occluded IRA. Receiver operating characteristic (ROC)
curve analysis was used to identify the optimal cut-off
value of copeptin for the prediction of IRA patency and to
detect its sensitivity and specificity. A two-sided p value
of < 0.05 was considered to be statistically significant.

RESULTS
According to the baseline antegrade flow of the IRA,
Acta Cardiol Sin 2019;35:360-368
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Table 1. Baseline clinical and angiographic characteristics of the study groups
Baseline IRA flow
Variables
Ag e(years), mean ± SD
Male, n (%)
Hypertension, n (%)
Diabetes mellitus, n (%)
Hyperlipidemia, n (%)
Current smoker, n (%)
Systolic blood pressure, mmHg, mean ± SD
Diastolic blood pressure, mmHg, mean ± SD
Heart rate, bpm
Ejection fraction, %
Prehospital medications, n (%)
Aspirin
b-Blockers
ACE inhibitor or ARB
Ca channel blocker
Statin
IRA, n (%)
LAD
LCX
RCA
Duration of chest pain, min
Door to balloon time, min
Symptom to door time, min

Occluded group

Patent group

TIMI flow 0/1 (n = 70)

TIMI flow 2/3 (n = 18)

62.07 ± 8.14
58 (82.9)
26 (37.1)
23 (32.9)
34 (48.6)
37 (52.9)
132.81 ± 15.97
084.24 ± 13.06
77.30 ± 9.31
43.32 ± 8.56

59.11 ± 10.22
14 (77.8)0
6 (33.3)
5 (27.8)
8 (44.4)
8 (44.4)
126.72 ± 14.93
79.77 ± 8.14
75.33 ± 6.85
47.61 ± 5.27

13 (18.6)
07 (10.0)
18 (25.7)
10 (14.5)
09 (12.9)

3 (16.7)
2 (11.1)
4 (22.2)
2 (11.1)
2 (11.1)

28 (40)0.
15 (21.4)
27 (38.6)
140.60 ± 20.37
26.2 ± 4.4
114.4 ± 21.8

8 (44.4)
2 (11.1)
8 (44.4)
137.94 ± 18.78
27.5 ± 3.5
110.4 ± 16.9

p
0.196
0.876
0.999
0.680
0.797
0.602
0.148
0.078
0.405
0.011
0.999

0.695

0.618
0.247
0.478

ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; IRA, infarct releated artery; LAD, left anterior decending
artery; LCX, left circumflex coronary artery; RCA, right coronary artery, SD, standard deviation; TIMI, thrombolysis in myocardial
infarction.
Numerical parameters were expressed as mean ± SD categorical variables were expressed as numbers and percentage.

Table 2. Comparison of laboratory parameters of the study groups
Baseline IRA flow
Variables
Hemoglobin, g/dl
9
White blood cell count, ´10 /L
9
Neutrophil, ´10 /L
9
Lymphocyte, ´10 /L
9
Platelet count, ´10 /L
Glucose, mg/dL
Creatinine, mg/dL
Urea, mg/dL
Uric acid, mg/dL
Sodium, mEq/L
Potassium, mEq/L
Total cholesterol, mg/dL
LDL cholesterol, mg/dL
HDL cholesterol, mg/dL
Triglyceride, mg/dL
Peak troponin I, ng/mL
N-terminal proBNP, pg/mL
Copeptin, ng/mL

Occluded group

Patent group

TIMI flow 0/1 (n = 70)

TIMI flow 2/3 (n = 18)

p

13.64 ± 1.62
12.78 ± 2.79
10.17 ± 2.58
1.80 (0.90-4.00)
241.36 ± 53.75
122.80 ± 20.70
00.98 ± 0.14
036.63 ± 10.07
06.47 ± 1.53
132.91 ± 4.030
04.06 ± 0.38
182.21 ± 31.83
118.96 ± 24.30
37.27 ± 5.58
173.61 ± 23.16
48.70 (16.50-87.19)
806.50 (181.32-4586.20)
12.13 (2.20-27.24)

13.29 ± 1.44
11.03 ± 2.02
08.87 ± 1.76
2.00 (1.00-3.10)
235.61 ± 48.39
119.67 ± 13.34
01.00 ± 0.14
37.28 ± 9.39
06.08 ± 0.94
135.44 ± 2.030
04.11 ± 0.32
176.78 ± 22.45
117.11 ± 20.48
38.67 ± 5.85
171.28 ± 15.39
30.48 (14.69-58.79)
252.11 (58.65-1197.30)
3.94 (2.70-6.80)

0.417
0.015
0.047
0.157
0.681
0.438
0.577
0.805
0.296
< 0.001 <
0.564
0.498
0.768
0.351
0.612
0.001
0.001
< 0.001 <

BNP, brain natriuretic peptide; HDL, high-density lipoprotein; IRA, infarct-related artery; LDL, low-density lipoprotein; SD, standard
deviation; TIMI, thrombolysis in myocardial infarction.
Numerical parameters were expressed as mean ± SD or median (min-max). Categorical variables were expressed as numbers and
percentage.
363
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40%, whereas 25 (35.7%) patients had a LVEF £ 40% in
the occluded IRA group (p = 0.007). Copeptin, peak
troponin I and NTproBNP had similar diagnostic yields to
predict a reduced LVEF (Figure 2).

compared to peak troponin (AUC: 0.917 vs. 0.744, p =
0.008) and NTproBNP (AUC: 0.917 vs. 0.755, p = 0.018)
to predict an occluded IRA (Figure 1).
In the patent IRA group, no patient had a LVEF £
Table 3. Correlation analysis between copeptin and sodium, Nterminal proBNP, peak troponin, left ventricular
ejection fraction in the TIMI flow 0/1 group

DISCUSSION

Copeptin

To the best of our knowledge, the present study is
the first to investigate the relationship between copeptin levels on admission and IRA flow rate. We found
that copeptin was independently associated with antegrade flow grade of the IRA before pPCI. In addition, we
found higher copeptin, peak troponin and NTproBNP
levels and lower sodium level and lower LVEF in the occluded IRA group compared to the patent IRA group. We

Variables
Sodium
N-terminal proBNP
Peak troponin I
Left ventricular ejection fraction

r

p

-0.784
-0.645
-0.617
-0.494

< 0.001
< 0.001
< 0.001
< 0.001

BNP, brain natriuretic peptide; R, correlation coefficient; TIMI,
thrombolysis in myocardial infarction.

Table 4. Univariate and multivariate logistic regression analyses of variables related to TIMI flow grade in infarct-related artery
Univariate model
Variables

Adjusted multivariate model*

95% CI

95% CI

OR
Copeptin
Peak troponin
N-terminal proBNP

1.958
1.058
1.004

p
Lower

Upper

1.336
1.020
1.002

2.869
1.098
1.007

0.001
0.003
0.001

OR
1.970
1.055
1.003

p
Lower

Upper

1.339
1.017
1.001

2.897
1.095
1.004

0.001
0.005
0.010

* Adjusted age and gender.
BNP, brain natriuretic peptide; CI, confidence interval; OR, odds ratio.

Figure 1. Comparison of copeptin with troponin I and NT-pro BNP for the identification of occluded IRA by using C-statistics. AUC, area under the
curve; BNP, brain natriuretic peptide; CI, confidence interval; NPV, negative predictive value; PPV, positive predictive value; ROC, reciever operator
characteristics.
Acta Cardiol Sin 2019;35:360-368
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Figure 2. Comparison of copeptin with troponin I and NT-pro BNP for the identification of reduced LVEF by using C-statistics. AUC, area under the
curve; BNP, brain natriuretic peptide; CI, confidence interval; NPV, negative predictive value; PPV, positive predictive value; ROC, reciever operator
characteristics.

also showed that copeptin was a strong and independent predictor of an occluded IRA.
AVP, an antidiuretic hormone, is a peptide consisting of nine amino acids synthesized in magnocellular
neurons in two distinct regions of the hypothalamus,
supraoptic nucleus, and paraventricular nucleus.21 This
neurohormone is derived from a 164 amino acid precursor protein consisting of a signal peptide, AVP moiety,
the protein neurophysin 2 and copeptin, a 39 amino
acid glycosylated peptide with a leucine-rich core segment.15 AVP induces vasoconstriction through the stimulation of the V1a receptor on vascular smooth muscle
cells, thereby leading to adrenocorticotropic hormone
(ACTH) secretion through the stimulation of the V1b receptor in the adenohypophysis and to water reabsorption through the stimulation of V2 receptors in the renal
collecting duct.21
In acute life-threatening physical stress conditions
such as stroke or acute myocardial infarction (AMI), the
release of AVP significantly increases to maintain hemodynamic stability.22 Although AVP has been suggested to
play a key role in the pathogenesis of several diseases
and to have prognostic value in a number of clinical conditions, its clinical use is very limited due to technical
difficulties and possible pre-analytical errors.14,23 In con-

trast to AVP, copeptin secreted into the circulation in
equal amounts to AVP is stable in the serum or plasma
at room temperature and is a simple and reliable surrogate of AVP.13,18 In recent years, due to the methodological and structural advantages over AVP, copeptin has
been widely adopted as an indicator of an individual’s
stress level and as a predictor of adverse prognosis in
many clinical conditions, such as acute coronary syndrome, heart failure, stroke, and sepsis.16,18,24,25
Coronary artery disease is the leading cause of death
worldwide, and STEMI, which requires a prompt diagnosis and urgent treatment, accounts for 25 to 40% of
all AMI cases.26 Recent developments in catheter-based
interventions, cardiovascular pharmacotherapy, and regional transfer networks have significantly improved the
outcomes of STEMI patients. 27,28 Nevertheless, postSTEMI mortality rates still remain high, being reported
as 6 to 14% in-hospital and 12% at six months.2 Therefore, it is essential to establish optimal treatment strategies on admission, to perform timely discharge, and the
timing of follow-up for high-risk patients.
In recent years, many theories have been suggested
to explain the rapid release of AVP/copeptin after AMI.
One of the most likely explanations is that AVP/copeptin
is the main part of the endocrine stress response, lead365
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ing to ACTH and cortisol release.24 Hence, it is not surprising that the body responds to acute and life-threatening diseases, such as AMI or stroke, by a rapid AVP/
copeptin release. Another possible explanation is that
direct damage to the cardiac baroreceptors or baroreceptor stimulation due to cardiac underfilling as a
consequence of AMI can induce AVP/copeptin release
from the posterior pituitary.22
Lamas et al.29 reported that patients with a patent
IRA had a significantly improved prognosis in the setting
of AMI. Vemulapalli et al.30 also showed that a longer
time from symptom onset to the first device and preprocedural TIMI 0/1 flow in the IRA were independently
associated with an increased infarct size, as confirmed
by cardiac magnetic resonance imaging in patients with
acute anterior STEMI without cardiogenic shock.
On the other hand, Khan et al.17 were the first to report the response of circulating copeptin levels following AMI. In their Leicester Acute Myocardial Infarction
Peptide (LAMP) study, they showed that plasma copeptin levels reached the highest value on the first day
after AMI, and then decreased to a stable level in 980
patients. Compared to healthy controls, these values
were above the normal range during the second and
fifth days. The authors also examined the prognostic
value of copeptin alone or in combination with NTproBNP, and they reported that copeptin levels were higher
in the patients who died or were re-admitted with heart
failure, compared to event-free survivors. They concluded that copeptin and NTproBNP were significant independent predictors of death or heart failure at 60
days.
In a subset of patients in the Optimal Trial in Myocardial Infarction with Angiotensin II Antagonist Losartan (OPTIMAL) study, the prognostic value of copeptin was further investigated among patients with
AMI.25 The authors reported that copeptin was a strong
marker for mortality and morbidity in patients with
heart failure following AMI. The predictive value of
copeptin was even stronger than those of brain natriuretic peptide (BNP) and NTproBNP. Their study also
demonstrated the value of serial measurements of copeptin during follow-up, which added a predictive value
over a single determination at baseline.
In another study of 54 patients, Reintadler et al.31
showed that larger acute and chronic infarct sizes, as
Acta Cardiol Sin 2019;35:360-368

evidenced by cardiac magnetic resonance imaging, were
significantly associated with copeptin levels measured
on the second day of STEMI. The authors also reported
that increased copeptin concentrations at baseline were
related to myocardial function and remodeling at four
months after STEMI. In another study, admission copeptin levels were found to be independent predictors
of the final infarct size, as confirmed by cardiac magnetic resonance imaging in patient with STEMI.32
In our study, we investigated the predictive value of
copeptin for IRA patency on admission. In multivariate
analysis, we found that higher levels of copeptin were
strong and independent predictors of TIMI 0-1 flow in
the IRA (OR = 1.97, p < 0.001). Furthermore, we calculated a cut-off value for copeptin using ROC curve analysis, and showed that a copeptin level of ³ 6.8 ng/mL
could detect an occluded IRA with 80% sensitivity and
100% specificity (AUC: 0.917, p < 0.001).
In contrast to copeptin, NTproBNP and peak troponin I levels, we found significantly lower serum sodium levels on admission in the occluded IRA group.
Pearson correlation analysis showed a statistically strong
correlation between serum sodium and copeptin levels
(r = -0.786, p < 0.001), and also a modest correlation between serum sodium and NTproBNP levels (r = -0.510, p
< 0.001). We also performed partial correlation analysis
to remove the effect of NTproBNP on the correlation between serum sodium and copeptin levels. The analysis
revealed a strong significantly negative correlation between serum sodium and copeptin levels (r = -0.701, p <
0.001). These findings can be attributed to be the rapid
release of AVP/copeptin in the early period of AMI. Elevated AVP levels may also cause increased free water
reabsorption via V2 receptors from the renal collecting
duct.
Moreover, in the present study, we found lower peak
troponin I levels and higher LVEF in the patent IRA group
compared to the occluded IRA group, although there
was no significant difference in angiographic characteristics between the groups. Of note, it is well-known that
elevated troponin levels are associated with the extent
of myocardial necrosis and poor prognosis following
myocardial infarction.33 In addition, our study results are
partially consistent with previous findings demonstrating that the presence of higher antegrade flow grade in
culprit vessels is related to increased procedural suc366
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cess, smaller acute and chronic infarct size, much more
favorable short- and long-term prognoses, and improved
preservation of the LVEF.10,29
Nonetheless, there are some limitations to this study.
First, the sample size is relatively small, and due to the
cross-sectional design of the study, no follow-up data
were available. Second, we were able to measure the
levels of copeptin only at the time of admission and
were unable to perform serial measurements due to financial concerns of the institution. Third, although we
attempted to estimate the extent of myocardial necrosis
with peak troponin levels, we were unable to carry out a
quantitative analysis. Further large-scale studies are required to investigate whether hyponatremia on admission can predict the flow in an IRA.

CONCLUSIONS
In conclusion, our study results showed that there
was a strong relationship between the levels of copeptin
and TIMI flow grade in the IRA in the patients with STEMI
who were admitted to the emergency department during the first three hours of chest pain. In addition, we
found that a copeptin level of ³ 6.8 ng/mL could predict
an occluded IRA with high sensitivity and specificity. We
believe that further large-scale studies are needed to
establish a definite conclusion on the use of copeptin in
clinical practice.
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