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Diagnosis of fatal chest pain with copeptin levels.
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Abstract
Chest pain is a clinical problem which often results in emergency department visits and is characterized
by difficult differential diagnosis. Although many investigations can be used in the differential diagnosis
of chest pain symptoms, it is forcing emergency physicians. Copeptin (CPP), is a 39-amino acid
glycosylated peptide and a potential new serum inflammation marker. In this study, we aimed to
investigate use of copeptin in differential diagnosis of fatal chest pain. This study included 150 patients
presenting with chest pain at the emergency department over 1 year. The causes of life-threatening chest
pain included aortic dissection, pulmonary thromboembolism, and acute myocardial infarction (MI);
there were 90 patients in this category, identified as Group 1. Meanwhile, there were 60 patients with
non-life-threatening, non-specific causes of chest pain, who were categorized in Group 2. As a Control
Group, 30 healthy individuals with normal physical examination results were included. In terms of
blood copeptin levels, the result was 0.48 ± 0.27 ng/ml for the Control Group, 1.03 ± 0.56 ng/ml for
Group 1, and 0.50 ± 0.32 ng/ml for Group 2. There was a statistically significant difference between
Group 1 and Group 2 (p<0.05), while no significant difference was found between Group 2 and the
Control Group (p>0.05). Serum copeptin value should be used in differential diagnosis of fatal chest
pain.
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Introduction
Chest pain is a problem that is often encountered in emergency
departments. Complaint of chest pain complaint comprises 5%
of emergency department admissions [1]. Although numerous
studies are used in differential diagnosis, chest pain is quite a
compelling complaint for emergency department physicians.
Among the most important difficulties encountered during the
assessment of the patients with chest pain in the emergency
service are that there many illnesses cause this symptom and
that the diagnosis may be difficult to determine [2].
In differential diagnosis of chest pain, life-threatening states
such as aortic dissection, pulmonary embolism, and acute
coronary syndrome must be considered and detection during
the emergency treatment and intervention planning should be
the first step. However, when it comes to chest pain, there are
many causes that have low mortality in addition to the more
serious causes that must be recognized quickly and treated
immediately. In this group, chest pain may be of skeletal
system, gastrointestinal system, or psychogenic origin. These
diagnoses are not usually examined in emergency departments,
and after fatal situations are excluded, patients are discharged
with a diagnosis of nonspecific chest pain [1]. Most patients
with chest pain receive such a diagnosis [3,4].
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Copeptin is a biomarker that is cosynthesized with arginine
vasopressin (AVP) and secreted from the posterior pituitary
gland. The copeptin AVP precursor represents the diversion of
the stable. Copeptin is stable in plasma and serum. Thus, the
level of AVP is easily measurable using a simple
immunometric method. Recently, various studies have been
performed to evaluate copeptin levels, a new marker in
different diseases such as acute coronary syndrome, chronic
obstructive pulmonary disorder (COPD), sepsis, and shock. In
the literature, no broad study about the causes of chest pain is
available [5-7].
In this study, we aimed to investigate whether the copeptin
value of blood used should be used for the differential
diagnosis of chest pain.

Materials and Methods
This clinical study was carried out at the emergency service
and supported by the Erciyes University Research Fund
(TSU-10-2977) after getting ethics committee approval.
Patients admitted to the emergency department with a
complaint of chest pain over 1 year were considered.
Participants were included in the study after consent was given
by the patient and/or the patient’s relatives.
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The exclusion criteria were patients under the age of 18, renal
failure, congestive heart failure, malignity, liver failure, and
pregnancy or probable pregnancy.
One hundred and fifty patients were included in the study. The
patients were split into two groups. Ninety patients with a
diagnosis of life-threatening causes of chest pain, such as acute
MI, pulmonary thromboembolism, and aortic dissection, were
included in Group 1. Sixty patients with a diagnosis of
nonspecific or nonfatal chest pain were included in Group 2.
Thirty healthy persons were included as the Control Group.
Patients presenting with chest pain were examined after
providing respiratory, circulatory, and airway security. Vascular
access, monitoring, and oxygen were provided for the patients.
The patients’ electrocardiograms (ECGs) and lung images
were evaluated. Blood samples were taken from the patients to
investigate creatine kinase (CK), creatine kinase MB (CKMB), troponin, D-dimer, and copeptin levels.
D-Dimer, CK, CK-MB, troponin, and copeptin were studied
immediately at the Gulser–M.D. Mustafa Gundogdu Center
Laboratory. A 5 ml venous blood sample was taken in an
EDTA tube to evaluate copeptin. After the EDTA tube was, the
blood was transferred to a centrifuge tube and centrifuged at
3,500 cycles for 10 minutes and the serum was separated.
Samples were kept at -70°C before testing. Copeptin samples
were dissolved at room temperature on the day of examination.
Copeptin levels were measured using the sandwich enzymelinked immunosorbent assay (ELISA) method at Gulser the
Gulser–M.D. Mustafa Gundogdu Center Laboratory using an
EK-065-32 Human Copeptin ELISA kit from Alpina.

Statistical analysis
The SPSS 15.0 and SigmaStat 3.5 statistical package programs
were used to evaluate the data. Median, percentage, standard
deviation (SD), mean, maximum and minimum values, and
25–75 percentile values were used as descriptive statistics.
Kruskal–Wallis analysis was used to analyze the non-normallydistributed copeptin variables for the three groups. The Chisquare exact method was used for the comparison of the groups
according to qualitative variables. A value of p<0.05 was
accepted as statistically significant.

There was a statistically significant age difference between the
groups (p<0.001). However, there was no statistically
significant gender difference between the groups (p=0.20;
Table 1).
Table 1. Gender Distribution of Groups.
Male

Female

TOTAL

p

GROUPS n

%

n

%

n

%

Group 1

68

45,33

22

14,67

90

60

Group 2

34

22,67

26

17,33

60

40

TOTAL

102

68

48

32

150

100

P=0,200

p<0.001 was accepted stastically significant.

When the mean ± SD of the patients’ biochemical parameters
were reviewed, a statically significant difference was
determined between Groups 1 and 2 in relation to parameters
such as troponin-T, CK, D-dimer, lactate dehydrogenase
(LDH), aspartate aminotransferase (AST), CK-MB (p<0.001;
Table 2).
Table 2. Mean Values of Biochemical Parameters of Groups.
Group 1 Mean ± SD

Group 2 Mean ± SD

P

CK (µ/L)

653,20 ± 1044, 43

107,15 ± 134,90

p<0,001

CK-MB (µ/L)

91,13 ± 124,49

19,23 ± 11,49

p<0,001

Troponine-T (ng/L)

1,65 ± 3,70

0,01 ± 0,01

p<0,001

D-Dimer (µg/L)

2457,22 ± 4637,59

578,33 ± 817,67

p<0,001

LDH (µ/L)

418,36 ± 337,02

262,60 ± 83,23

p<0,001

AST (µ/L)

94,27 ± 274,30

34,68 ± 78,85

p<0,001

p<0.001 was accepted stastically significant.

Results
In Group 1, out of the 90 patients, 68 (75.55%) were diagnosed
with
acute
MI,
15
(16.67%)
with
pulmonary
thromboembolism, and 7 (7.78%) with aortic dissection. In
Group 2, of 60 patients, 29 (48.33%) were diagnosed with
myalgia, 12 (20%) with peptic ulcer and gastroesophageal
reflux, 4 (6.67%) with pneumonia, and 15 (25%) with anxiety.

Figure 1. Mean Copeptin Values of Groups.

The mean age of patients was 61.40 ± 13.31 years in Group 1
and 51.41 ± 15.80 years in Group 2. One hundred and two
(68%) patients were male and 48 (32%) were female. In terms
of group composition, 68 (45.33%) patients were male and 22
(14.67%) patients were female in Group 1, while 34 (22.67%)
patients were male and 26 (17.33%) were female in Group 2.

When the patient groups and controls were evaluated in terms
of mean copeptin levels ± SD, the levels were 1.03 ± 0.56
ng/ml in Group 1, 0.50 ± 0.32 ng/ml in Group 2, and 0.48 ±
0.27 ng/ml in the Control Group. While statistically significant
differences were determined between Groups 1 and 2 and
between Group 1 and the Control Group (p<0.05), there was
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no statistically significant difference between Group 2 and the
Control Group in terms of copeptin levels (p>0.05; Figure 1).

Discussion
Chest pain–related admissions constitute 5% of emergency
department admissions [1,2]. Most patients admitted to
emergency departments with chest pain are discharged with a
diagnosis of nonspecific chest pain [8]. Although patients
discharged with such a diagnosis have a low mortality rate,
studies have shown that these patients have frequent hospital
admissions and recurrent (repetitive) diagnostic examinations
[4,9]. In previous research, 40–60% of patients who presented
at the hospital with chest pain were found to have nonspecific
chest pain [3,4]. In this study, 60% of the patients admitted to
the emergency department with chest pain were diagnosed with
life-threatening chest pain and 40% of patients were diagnosed
with non-life-threatening chest pain.
Pulmonary embolism, which is a cause of life-threatening chest
pain in adults, can be seen almost in all age groups, but 63% of
the patients are over 60 years old. Over this age, incidence of
this disease is more frequent in males and increases with age in
both sexes [10]. The male-to-female ratio of aortic dissection is
3:1 and its peak age ranges from the sixth decade to the
seventh decade [11,12]. Acute coronary syndrome exhibits
some differences depending on age and sex. While the mean
age of a first heart attack in males is 65.87 years, it is 70.4
years in females [13].
Reichlin et al. reported that the mean age of these patients was
62 ± 17 years. Sixty-six percent of the patients were male and
44% were female [14]. Khan et al. reported that the mean age
of these patients was 66 years of age. In their study, 73% of the
patients were male and 27% of the patients were female [5].
Chai et al. reported that the mean age of these patients was
61±11 years old. Thirteen patients were male and 8 were
female [15]. In our study, life-threatening chest pain was seen
more in advanced age and in males. This is compatible with the
data in the literature.
Certain blood parameters are used in the diagnosis of
potentially fatal chest pain. Although increased cardiac
troponins, CK, and CK-MB are routinely used and are helpful
in the diagnosis of acute coronary syndrome, they may not rise
in early hours of acute MI. Therefore, their benefits are limited
in terms of early diagnosis [16]. The detection or exclusion of
myocardial damage can be done via serial measurement using
traditional markers such as CK and CK-MB. However, this is a
time consuming protocol [17]. Laboratory studies such as
sedimentation, leukocyst count, LDH, AST, and bilirubin count
may support the diagnosis of pulmonary thromboembolism but
are not specific to it. D-dimer is a specific degradation product
of fibrin. D-Dimer levels may rise as much as eightfold in
cases pulmonary thromboembolism. The sensitivity of D-dimer
over 500 ng/ml in the diagnosis of pulmonary
thromboembolism is 97–100%. However, D-dimer tests have
shown a low sensitivity in 35–45% of cases [18]. The negative
predictive value of D-dimer in patients with a clinically high
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probability of pulmonary thromboembolism is too low to
safely exclude it [19]. Studies have shown that D-dimer
especially increases in aortic dissection [20]. In this study, CK,
CK-MB, LDH, troponin, D-dimer, and AST were analyzed in
cases of life-threatening chest pain. When the biochemical
parameters between the groups were analyzed, it was found
that there was statistically significant difference between the
groups (p<0.001). In patients with potentially fatal diseases,
LDH, AST, D-dimer, troponin-T, CK, and CK-MB levels were
considerably higher than in patients with non-life-threatening
diseases. These findings were compatible with the data in the
literature.
AVP is released due to neurohypophysis. It is important in
renal osmoregulation and cardiovascular homeostasis the in
renal fluid balance [21]. The AVP level increases in congestive
heart failure and acute MI. Some difficulties may arise while
measuring and detecting AVP levels [22]. In contrast, it is
easier and faster to measure competing levels. Thus,
determining copeptin levels is an alternative to direct
measurement of AVP [23].
Recently, various studies have been performed to evaluate
copeptin levels, a new marker in different diseases such as
acute coronary syndrome, COPD, sepsis, and shock. In the
literature, no broad study has been published about the causes
of chest pain. Khan et al. reported that copeptin levels were
high in patients who developed acute MI and died [5]. Chai et
al. showed that plasma copeptin levels were considerably
higher in the coronary artery disease group compared to the
control group. Copeptin levels were significantly higher after
the first day of Percutaneous transluminal coronary
angioplasty and stent treatment. After the third and fifth days
of the treatment, copeptin was still high in the treated group
compared to the control group, although these levels did
decrease [15]. Reichlin et al. showed that plasma copeptin
levels combined with troponin-T were more specific and
sensitive than troponin-T alone in the exclusion of acute MI
diagnosis [14].
This study aimed to determine whether copeptin might be used
in differential diagnosis of life-threatening and non-lifethreatening chest pain. It was found that plasma copeptin levels
declined in patients with potentially fatal chest pain. Moreover,
it was observed that the high level of plasma copeptin was
statistically significant in the life-threatening chest pain group
(Group 1) compared to both controls and the non-lifethreatening chest pain group (Group 2).
In conclusion, plasma copeptin levels might be used in addition
to other parameters in the differential diagnosis of potentially
fatal chest pain and non-life-threatening chest pain.
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