1J¥A

Indonesian Journal of Medicine (2021), 06(02): 230-238
Masters Program in Public Health, Universitas Sebelas Maret

Research

Role of Copeptin in predicting of Major Adverse Cardiovascular
Events (MACE) during Hospitalization on Acute
Myocardial Infarction Patients

Trisulo Wasyanto?, I Putu Raynantha?, Ahmad Yasa?

YDepartment of Cardiology and Vascular Medicine, Faculty of Medicine,
Universitas Sebelas Maret/Dr. Moewardi Hospital, Surakarta
2)Department of Cardiology and Vascular Medicine, Faculty of Medicine,
Universitas Sebelas Maret

ABSTRACT

Background: Copeptin has been considered
as a potential biomarker for AMI which also
give information regarding the prognostic of
the Acute myocardial infarction (AMI). The aim
of this study is to understand the role of
copeptin as a predictor of major adverse cardio-
vascular events (MACE) during hospitalization
in AMI patients.

Subjects and Method: This was a cohort
analytical study conducted at Dr. Moewardi
Hospital, Surakarta, from March to May 2021.
The dependent variable was MACE. The inde-
pendent variable was the copeptin level. We
observe the MACE during hospitalization and
analyze the cut-off point value for optimal
copeptin levels to predict the occurrence of
MACE using the receiver operating characteris-
tic (ROC) curve. Linear multiple regression
was conducted to predict determinants of
MACE in hospitalization patients.

Results: 52 patients recruited in this research
(44 males, 8 females). During hospitalization,
MACE occurred in 52% of these subjects, with
the respective proportions for acute heart
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failure, cardiogenic shock, arrhythmias, cardio-
pulmonary resuscitation, and mortality of 28%,
10%, 8%, 4%, and 2%. The ROC curve showed
that the cut-off point of copeptin was 2,141.50
pg/mL and area under curve (AUC) value of
0.710 with sensitivity of 75.0%, specificity of
68.80% and accuracy of 71.15%. Hence, the
AUC values and accuracy present fair results
for predicting MACE during hospitalization in
AMI patients.

Conclusion: Copeptin has a role as a predict-
tor of MACE during hospitalization in AMI
patients.
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BACKGROUND

Cardiovascular disease is still the leading
cause of death in the world and a burden
and obstacle to sustainable human develop-
ment (Roth et al., 2017). One of them is
coronary heart disease (CHD) which is a
form of heart disease caused by narrowing
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of the coronary arteries that provide blood
flow to the heart. CHD can be termed as
acute coronary syndrome (ACS) (Braun-
wald et al., 2019). Estimates of the inci-
dence of acute myocardial infarction (AMI)
in the United States are still quite high,
with 605,000 new attacks and 200
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thousand repeated attacks per year (Virani
et al., 2021). The prevalence and incidence
of heart attacks are also quite high in
Indonesia, where data from Dr. Moewardi
hospital, Surakarta in 2014-2018 there
were 62.1% of cases of ST-segment eleva-
tion myocardial infarction (STEMI) and
20.4% of cases of non-ST-segment eleva-
tion myocardial infarction (NSTEMI). Data
were also obtained where the main morta-
lity in patients with AMI was cardiogenic
shock (59.9%) and ventricular arrhythmias
(25%) (Wasyanto and Tridamayanti, 2019).

In AMI attacks, there is a disturbance
in the balance of homeostasis, and causes
stress to the patient. Stressors can activate
the hypothalamic-pituitary-adrenal (HPA)
axis and increase the concentration of
adrenal hormones. Arginine vasopressin
(AVP) is a major HPA hormone that is
stimulated by this stressor. AVP increases
in response to various types of stress, both
physical and emotional, as well as in sepsis,
hypotension, dehydration, heart problems,
and lower respiratory tract infections and
in acute shortness of breath (Nickel et al.,
2012). Copeptin is a glycosylated polypep-
tide from the cleavage of the AVP precursor
(Parizadeh et al., 2018).

Copeptin is released in an amount
ratio proportional to AVP and is more
stable in the circulation and is easily mea-
sured in concentration. Copeptin has been
considered as a potential biomarker for
ACS (Katan and Crain, 2010). These copep-
tin biomarkers increase the value of prog-
nostic information from various clinical
assessments of AMI patients (Von Haehling
et al., 2012).

Currently, there are no studies that
specifically examine the role of copeptin as
a predictor of major adverse cardiovascular
events (MACE) in AMI patients. Based on
this, the researchers wanted to know
whether copeptin can be used as a predictor
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of MACE during hospitalization in AMI
patients.

SUBJECTS AND METHOD

1. Study Design

This prospective observational cohort ana-
lytic study to determine the role of copeptin
as a predictor of MACE during hospitalize-
tion in AMI patients. The study was con-
ducted at the Emergency Room and Inten-
sive Cardiovascular Care Unit (ICVCU) at
Dr. Moewardi Hospital Surakarta in AMI
patients.

2. Population and Sample

Samples were taken sequentially (consecu-
tive sampling) in AMI patients with ST seg-
ment elevation myocardial infarction
(STEMI) and Non ST segment elevation
myocardial infarction (NSTEMI) beetwen
March and May 2021. The patients were
treated at the ICVCU Dr. Moewardi Hospi-
tal, Surakarta, and were willing to partici-
pate in this study and willing to be followed
for the occurrence of MACE during hospita-
lization. MACEs during the hospitalization
period were defined as the presence of at
least one of the following events: death,
cardiopulmonary  resuscitation = (CPR),
cardiogenic shock, acute heart failure,
stroke, major bleeding, and arrhythmias
(sustained ventricular tachycardia, ventri-
cular fibrillation.The inclusion criteria for
this study sample were patients with AMI
(based on complaints of chest pain accomp-
anied by an increase in cardiac enzyme
biomarkers both with ST-segment elevation
and without ST-segment elevation). The
exclusion criteria for this study were pati-
ents with malignancy, chronic renal failure,
stroke and patients with severe sepsis. The
definition of AMI was based on the fourth
universal definition of myocardial infarc-
tion (2018) ESC/ACC/AHA/WHF Expert
Consensus Document (Thygesen et al.,
2018).
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3. Study Variables

The independent variable in this study was
the level of copeptin and the dependent
variable was MACE at the time of hospitali-
zation. The criteria for MACE in this study
were acute heart failure, cardiogenic shock,
ventricular arrhythmias (which included
ventricular fibrillation and ventricular
tachycardia), cardiopulmonary resuscita-
tion followed by return of spontaneous
circulation, and death. Only the first event
was included in the analyses of patients
who experienced more than one event.

4. Study Instruments

Copeptin examination was carried out
when the patient entered the Emergency
room of Dr. Moewardi hospital. Blood
samples were taken from the antecubital
vein, using the closed suction method and
placed in ethylenediaminetetra acetic acid
(EDTA) tubes. Blood was centrifuged for 15
min at 5000 rpm to obtain the serum. The
blood serum was stored in a special tube
and frozen at -80°C until further examina-
tion. Copeptin examination was carried out
at the Clinical Pathology Laboratory at Dr.
Moewardi hospital.

5. Data Analysis

Continuous variables are presented as
mean and standard deviation. Test the nor-
mality of the data distribution on continous
variables with the Kolmogorov-Smirnov or
Saphiro Wilk test. Chi-square test or
Fisher's exact test is used to compare
between 2 categorical variables. Pearson or
Spearman correlation test is used to

compare data between 2 numerical vari-
ables. Independent t-test or Mann Whitney
test was used to compare data with catego-
rical variables. The cut-point value for opti-
mal copeptin levels to predict the occur-
rence of MACE was analyzed by receiver
operating characteristic (ROC) curve.
Copeptin levels are considered high if it is
more than the cut-off point value and
considered low if it was lower than the cut-
point value. The data were statistically ana-
lyzed using SPSS version 22.0 (IBM Corp.,
Armonk, NY, USA). P <0.05 was consider-
ed statistically significant.

6. Research Ethics

The research ethics include inside informed
consent, identity confidentiality, and ethical
clearance carried out in the Dr. Moewardi
hospital, Surakarta.

RESULTS

This study was conducted in the emergency
room and ICVCU Dr. Moewardi hospital
Surakarta in March to May 2021in 52 AMI
patients, 44 people were males (84.6%),
and 8 females (15.4%).STEMI as many as
41 people (78.8%) and NSTEMI as many as
11 patients (21.2%).The age of the patients
ranged from 38 - 83 years with a mean age
of 60 years (Mean= 60; SD= 10). The
sample was divided into 2 groups, namely
those with MACE (MACE +) and those
without MACE (MACE -). The basic charac-
teristics of the patients are presented in
Table 1.

Table 1. Description of sample characteristic (continuous data)

Variables Mean SD Min. Max.
Copeptin levels (pg/mL) 1,881.30 1,059.26 587.00 4,102.00
Age (year) 60 10 38 83
BMI(kgBW/mz2) 23.30 2.66 18.40 31.20
Onset (hour) 26.57 35.11 1.00 110.00
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Table 2. Description of sample characteristics (categorical data)

Variables n %

MACE

Yes 25 48.08

No 27 51.92

Gender

Males 44 84.60

Females 8 15.40

Risk Factors

Hypertension 27 51.90

DM 34 65.40

Smoking 39 75.00
Dyslipidemia 15 28.80

AMI type

STEMI 41 78.80

NSTEMI 11 21.20

Therapy

Fibrinolitic 14 26.90

Primary PCI 18 34.60

Of the 52 AMI patients, it is known acute heart failure, cardiogenic shock,

that a total of 27 patients experienced arrhythmias, cardiopulmonary resuscita-
MACE (52%), the remaining 25 patients tion and mortality of 15 patients (28%), 5
were included in the group without MACE patients (10%), 4 patients (8%), 2 patients
(48%). During hospitalization, 27 patients (4%), and 1 patient (2%), respectively.

developed MACE (52%), with details for

MACE during Hospitalization

m MACE (-) m Acute Heart Failure m Cardiogenic Shock
m Arrythmias = CPR Mortality

Figure 1. Proportion of MACE during hospitalization

Copeptin levels in general ranged with an average value of 1,881.83 pg/mL
from 587.00 pg/mL to 4102.00 pg/mL, (Mean= 1,881.83; SD= 1059.26). In the
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non-MACE sample group, the values of
copeptin levels ranged from 587.00 pg/mL
to 3798.00 pg/ml, with an average of
1,503.63 pg/mL (Mean= 1503.63; SD=
901.30). While in the sample group with

MACE, the value of copeptin levels ranged
from 733.00 pg/mL to 4,102.00 pg/mlL,
with an average of 2,290.28 pg/mL (Mean=
2,290.28; SD=1,081.26).

Table 3. Description and testing of copeptin levels

Copeptin level Mean SD p
MACE (pg/mL) (-) 1,503.63 901.30 0.010
MACE (pg/mL) (+) 2,290.28 1,081.26

It was seen that the copeptin levels were
higher in patients with MACE (Mean=
2,290.28; SD= 1,081.26) than patients
without MACE (Mean= 1,503.63; SD=
901.30), and it was statistically significant
(p= 0.010).

Testing of copeptin levels as a predict-
tor of the occurrence of MACE was carried

ROC Curve

out using the ROC curve. The ROC curve
for the occurrence of MACE (+) for copep-
tin levels as a predictor resulted in an area
under curve (AUC) value of 0.71.

Based on the ROC curve, the cut-off
point value of copeptin was 2,141.50
pg/mL.
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Figure 2. ROC curve for determining the cut-off point of the variable copeptin
level on the incidence of MACE (cut-off point= 2,141.50 pg/mL).

With a cut-off point for copeptin
levels of 2141.50 pg/mL, the occurrence of
MACE can be detected from copeptin levels
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with a sensitivity level of 75% and a
specificity level of 68.80% and a diagnostic
accuracy rate of 71.15%. In addition to
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calculating the sensitivity and specificity
measures based on cross tabulation, it can
also be used to analyze the qualitative
relationship between copeptin levels and

MACE using chi-square analysis. The
calculation of the sensitivity, specificity and
diagnostic accuracy can be seen in Table 4.

Table 4. Calculation of sensitivity, specificity, diagnostic accuracy, and correla-
tion of copeptin levels with MACE (cut-off point= 2,141.50 pg/mL)

Variable High Copeptoln Low COpeptI:I

% n %
MACE Yes (=2141.50 pg/mL) 75.00 10 31.20
No (<2141.50 pg/mL) 25.00 22 68.80

The chi-square value of the relation-
ship between copeptin levels and MACE
was 9.437 with p= 0.002, meaning that the
relationship between the two variables was
significant. The odds ratio was 6.60 with
95% CI 1.88 to 23.23, indicating that the
relationship between Copeptin levels and
MACE was really significant. This shows

that the level of copeptin as a predictor of
the occurrence of MACE is quite good.

A multivariate analysis was perform-
ed on the parameters that in the bivariate
test showed significant statistics, namely
copeptin, type of AMI, DM, and primary
PCI measures for the occurrence of MACE
during hospitalization (Table 5).

Table 5. Multivariate analysis to predict MACE at hospitalization

Variable OR 95% CI p
Copeptin 7.55 1.47t0 38.94 0.016
AMI 16.92 1.47 t0 194.19 0.023
Primary PCI 6.92 1.17t0 40.87 0.033
DM (yes) 5.95 1.05 t0 33.71 0.044

DISCUSSION

In recent years’ clinical studies of AMI have
increased with the discovery of new bio-
markers, especially those that can detect
early myocardial necrosis. These biomark-
ers can act as predictors and prognostics in
patients with suspected ACS (Von Haehling
et al., 2012). Assessment of plasma copep-
tin concentrations during hospitalization
has been reported to be useful as a predict-
tor of major adverse cardiovascular events
in AMI patients such as pulmonary embo-
lism, multiple injuries and hemorrhagic or
septic shock (Dieplinger et al., 2010). Other
reported clinical events, with elevated
Copeptin levels on admission, are: pulmo-
nary disorders and cardiovascular disease
as well as insulin resistance and metabolic
syndrome (Enhorning et al., 2010).In our
study, the occurrence of MACE during
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hospitalization was also determined by the
high level of copeptin at admission (OR=
7.55; 95% CI 1.47 to 38.94). In multivariate
analysis, the occurrence of MACE was also
influenced by the type of AMI (OR= 16.92,
95% Cl= 1.47 to 194.19), Primary PCI (OR=
6.92; 95% CI= 1.17 to 40.87) and the pre-
sence of DM (OR= 5.947; 95% CI= 1.05 to
33.71).

Copeptin has also been shown to be
able to add useful data information in the
diagnosis of AMI patients (Reichlin et al.,
2009). In addition, this novel biomarker
has been discussed as an independent prog-
nostic marker in patients with ischemic
stroke, as well as in patients with heart
failure following AMI complications (Urwy-
ler et al., 2010). Von Haehling et al. (2012),
evaluated all patients presenting with chest
pain who had a diagnosis of CAD (ACS or
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stable angina) with the primary endpoint
being a combination of major cardiovas-
cular and cerebrovascular events within 3
months. The AUC value was 0.70 (95% CI=
0.681-0.725) for the combination of major
cardiovascular and cerebrovascular events
after 3 months and the AUC value was 0.77
(95% CI= 0.74 to 0.80) for mortality (Von
Haehling et al., 2012). The results of this
study are in line with our research which
proves that copeptin levels can act as pre-
dictors for major cardiovascular events
during hospitalization, where the ROC
curve for MACE events for the Copeptin
variable as a predictor produces an AUC
value of 0.710 with an accuracy rate of
71.15%. This means that the variable levels
of copeptin can detect the occurrence of
MACE quite well.

Choi et al. (2018) in a retrospective
study of 149 AMI patients who underwent
successful PCI and measured copeptin
levels to determine the subsequent occur-
rence of MACE. It was found that the inci-
dence of MACE occurred at higher copeptin
levels than those without MACE, in 34
(22.8%) patients during a follow-up of 30.1
months. On multiple analysis logistic
regression showed that increased copeptin
levels were associated with the occurrence
of MACE with OR= 1.6, p= 0.005. The
results of this study are in line with our
study which proves that copeptin levels can
act as predictors for MACE during hospi-
talization with odds ratio 7.554, p=0.016.
Our results strongly indicate that serum
copeptin levels can serve as a prognostic
marker and predicting MACE in patients
with AMI during hospitalization.

MACE was observed only in the short
term during hospitalization. Primary percu-
taneouscoronary intervention (Primary
PCI) for AMI patients have not yet been
fully implemented in our hospital, because
of financial factors (i.e., lack of health
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insurance coverage), and high creatinine
levels will affect the incidence of MACE.

Copeptin levels on admission to the
hospital play a role as a predictor of the
occurrence of MACE in AMI patients.
Further research is needed to determine the
optimal threshold for predicting MACE in
AMI patients.
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