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Background: Acute coronary syndrome (ACS) is a fatal cardiovascular disease caused by
atherosclerotic plaque erosion or rupture and formation of coronary thrombus. The latest guide-
lines for ACS recommend the combined drug regimen, comprising aspirin, P2Y , inhibitor,
angiotensin-converting enzyme inhibitor or angiotensin II receptor blocker, B-blocker, and statin,
at discharge after ACS treatment to reduce recurrent ischemic cardiovascular events. This study
aimed to examine prescription patterns of secondary prevention drugs in Korean patients with
ACS after hospital discharge, to access the appropriateness of secondary prevention drug therapy
for ACS, and to evaluate whether to persistently use discharge medications for 18 months.
Methods: This study was retrospectively conducted with the patients who were discharged
from the tertiary hospital, located in South Korea, after ACS treatment between September 2009
and August 2013. Data were collected through electronic medical record.

Results: Among 3,676 patients during the study period, 494 were selected based on inclusion
and exclusion criteria. The regimen of aspirin + clopidogrel + 3-blocker + angiotensin-converting
enzyme inhibitor/angiotensin II receptor blocker + statin was prescribed to 374 (75.71%) patients
with ACS at discharge. Specifically, this regimen was used in 177 (69.69%) unstable angina patients,
44 (70.97%) non-ST-segment elevation myocardial infarction patients, and 153 (85.96%) ST-seg-
ment elevation myocardial infarction patients. Compared with the number of ACS patients with all
five guideline-recommended drugs at discharge, the number of ACS patients using them 12 (n=169,
34.21%) and 18 (n=105, 21.26%) months after discharge tended to be gradually decreased.
Conclusion: The majority of ACS patients in this study received all five guideline-recommended
medications at discharge from the hospital. However, the frequency of using all of them had been
gradually decreased 3, 6, 12, and 18 months after discharge compared with that at discharge.
Careful monitoring of adherence on ACS secondary prevention medications may help improve
the outcomes of ACS patients in terms of recurrent ischemic cardiovascular events.
Keywords: acute coronary syndrome, secondary prevention, guideline adherence, patient
discharge, electronic medical record, cardiovascular disease

Introduction

Acute coronary syndrome (ACS) is a serious cardiovascular disease, which is usually
caused by atherosclerotic plaque erosion or rupture and subsequent coronary thrombus
formation due to platelet activation.!> ACS is classified into three different types:
unstable angina (UA), non-ST-segment elevation myocardial infarction (NSTEMI),
and ST-segment elevation MI (STEMI).? UA is referred to as the presence of isch-
emic symptoms without an increase in biomarkers and shows a transient change in
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electrocardiogram.® The term MI is employed to indicate
myocardial necrosis in the condition of acute myocardial
ischemia.’ NSTEMI and STEMI are distinguished accord-
ing to whether to present persistent ST-segment elevation
on electrocardiogram.’

According to the latest ACS guidelines and clinical tri-
als, it is strongly recommended to follow the ACS treatment
guidelines in order to prevent the recurrence of ischemic dis-
eases and to improve the quality of life in patients discharged
from hospitals after ACS treatment.* ® The American Heart
Association/American College of Cardiology guidelines pub-
lished in 2014 recommend the long-term prescription of the
combined drug regimens, including aspirin, P2Y , inhibitor,
angiotensin-converting enzyme inhibitor (ACE-I) or angio-
tensin II receptor blocker (ARB), B-blocker, and statin, in
discharging patients after the completion of ACS treatment.*
In particular, early initiation of reperfusion by using either
thrombolytic therapy or percutaneous coronary intervention
(PCI) in patients with STEMI is necessary to reduce myocar-
dial infarct size and to enhance a survival rate.””

In case the recommended drugs (eg, aspirin, ACE-I,
B-blocker, and statin) were persistently administered to ACS
patients, the risk rate of future cardiovascular diseases and
death would be likely to decrease by 75% within 2 years after
ACS incidence.*'” In the study conducted by Allonen et al,!!
the mortality rate of ACS patients who had regularly taken
statins was reduced by nearly three times as compared with that
of ACS patients who had not taken statins (4.9% vs 14.9%).
Especially, the cardiovascular-related mortality rate was 2.9%
in ACS patients with statins regularly administered, whereas
the rate was 7.4% in those who had not taken statins. In the
1-year follow-up study conducted with 5,833 ACS patients
by Yan et al,'? the mortality rate after 1 year was significantly
reduced in ACS patients discharged with antiplatelet or anti-
coagulant, B-blocker, ACE-I, and statin as compared with
ACS patients discharged without them (odds ratio: 0.54; 95%
confidence interval: 0.36-0.81; P=0.003). Additionally, Bi et
al’® reported that the recommended drug use rates in patients
with acute MI or UA pectoris were high at discharge, but those
were gradually decreased after 6 and 12 months.

The morbidity and mortality rates of ACS patients due to
atherosclerotic plaque erosion or rupture can be reduced with
the uses of antithrombotic agents and early revascularization.'
Aspirin is a basic antithrombotic agent to be prescribed to
patients with ACS, and P2Y , receptor inhibitors such as
clopidogrel, prasugrel, and ticagrelor are also prescribed to
ACS patients as single or combined antithrombotic agents.'
Besides these drugs, anticoagulants such as bivalirudin,
unfractionated heparin, enoxaparin, and fondaparinux are

administered to patients with ACS.' For example, in case of
using enoxaparin in patients with ACS, the incidence rates of
death, reinfarction, and recurrent angina were reduced after
30 days from 21% to 13% (P=0.03)."

So far, almost all of the studies regarding discharge
medication patterns and their follow-up evaluations after
ACS treatment were conducted in foreign countries, and these
studies were usually followed up until 12 months. 10131521
However, to our knowledge, similar studies have rarely been
implemented in Korea. Thus, the objectives of this study were
to examine prescription patterns of secondary prevention
drugs in ACS patients after hospital discharge, to access the
appropriateness of secondary prevention drug therapy for
ACS, and to evaluate whether to persistently use discharge
medications for 18 months.

Methods

Ethical approval for the study was received by the Institu-
tional Review Board of Chosun University Hospital (CHO-
SUN 2014-10-015). Informed consents were not acquired
from the study patients because their data were deidentified
and encoded anonymously before analysis. This study was
implemented retrospectively with the patients who were dis-
charged from the same hospital after ACS treatment between
September 2009 and August 2013. Chosun University Hos-
pital is a tertiary health care institution located at Gwangju
in South Korea, and it is equipped with 715 beds.

Study population

Among patients who were diagnosed with UA, NSTEMI, or
STEMI during the study period and were discharged after
ACS treatment, those who had outpatient clinic visits as
part of routine care and met the following inclusion criteria
were selected for this study: patients with =18 years of
age and patients who had prescription information of ACS
medications at discharge and 3, 6, 12, and 18 months after
discharge.>'* However, the following exclusion criteria
were applied: patients who were not diagnosed with ACS at
hospital admission, patients whose types of ACS were not
recorded, patients without prescription information at dis-
charge, patients who died during hospitalization, patients who
were transferred from other hospitals, patients who did not
have acute or current clinical symptoms, patients with second-
ary infarction due to anemia, and the same patients who were
readmitted to the hospital during the study period.>%!522

Data collection and processing
Through retrospective chart review of electronic medical
records (EMRs) of patients, the following information
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was collected by a trained hospital pharmacist with paper
case report forms: demographic characteristics (eg, date of
birth, age, sex, height, weight, body mass index, and types
of ACS), risk factors for ACS (eg, diabetes, hypertension,
hyperlipidemia, renal failure, current smoker, family history,
and obesity), underlying diseases (eg, M1, heart failure [HF],
coronary artery bypass graft, PCI, transient ischemic attack,
and stroke), and prescribed medications (eg, aspirin, clopi-
dogrel, B-blocker, ACE-I or ARB, and statin) at discharge
and during the follow-up period.>!'>?223

In this study, the adherence of ACS guidelines to
medications was defined as the combined prescription
of the following five drugs: acetylsalicylic acid, P2Y ,
inhibitor, B-blocker, ACE-I or ARB, and statin.*”* From
the EMRs, information with regard to the prescription
of them was abstracted at discharge and 3, 6, 12, and 18
months after discharge. When assessing the prescription
at each time point, only prescription information available
was collected. Since the pharmacists in the hospital were not
allowed to fully access the EMRs of patients, information
about contraindications to antiplatelet therapy (eg, active
peptic ulceration and bleeding disorders), B-blocker (eg,
bradycardia, hypotension, and uncontrolled HF), ACE-I
or ARB (eg, angioedema and renal artery stenosis), and
statins (eg, allergy) could not be obtained.”? Any additional
contraindications documented by the treating clinicians in
the EMRs could not be recorded.

Statistical analysis

Demographic variables and clinical characteristics of
patients selected in this study as well as prescribing rates
were examined using descriptive statistics. Frequencies (n)
and percentages (%) were utilized to present categorical
variables, whereas mean and standard deviation were used
for continuous variables. Chi-square test or Fisher’s exact
test was performed to assess the differences in proportions.
Student’s #-test or Wilcoxon rank sum test and analysis of
variance test or Kruskal-Wallis test were used to compare
means for between groups. However, before comparing
means between groups, Shapiro-Wilk test was conducted
in order to determine the normality of data. All analyses
were performed using SAS, version 9.3 (SAS Institute Inc.,
Cary, NC, USA). P<<0.05 was considered to be statistically
significant.

Results

A total of 3,676 patients were hospitalized during the study
period; 494 ACS patients met the inclusion and exclusion
criteria and were included in the analysis (Figure 1). Table 1

summarizes the characteristics of ACS patients participat-
ing in the study. Three hundred and twenty-seven (66.19%)
patients were males and 167 (33.81%) were females. The
mean age of total patients was 67.71+10.92 years. Those
patients with UA, NSTEMI, and STEMI were 68.17+10.48,
70.69£10.54, and 66.01£11.43 years, respectively. There
was a statistically significant difference in age between three
groups (P=0.0077). According to the analysis of risk factors
for ACS, hypertension was reported in 306 (61.94%) patients,
diabetes in 199 (40.28%) patients, and hyperlipidemia in
176 (35.63%) patients. In particular, 158 (31.98%) patients
were current smokers. Of them, the numbers of patients with
UA, NSTEMI, and STEMI were 55 (21.65%), 18 (29.03%),
and 85 (47.75%), respectively. There was a statistically sig-
nificant difference in current smoker between three groups
(P<<0.0001). According to the analysis of underlying dis-
eases by types of ACS, there were statistically significant
differences in previous MI (P=0.0095) and PCI (P<<0.0001)
between three groups.

The results of the analysis of the medications prescribed
to ACS patients at discharge are summarized in Table 2.
According to the classification of discharge medications by
age and sex, aspirin had been most often prescribed com-
pared with other discharge medications. Aspirin was also the
discharge medication, which had been most often prescribed
in UA, NSTEMI, and STEMI groups.

Table 3 presents the drug regimens used in ACS patients
at discharge based on types of ACS. The regimen of
aspirin + clopidogrel + B-blocker + ACE-I/ARB + statin was
prescribed to 374 (75.71%) patients with ACS at discharge.
Specifically, this regimen was used in 177 (69.69%) UA
patients, 44 (70.97%) NSTEMI patients, and 153 (85.96%)
STEMI patients.

Table 4 shows the appropriate prescription of discharge
mediations based on age, sex, and types of ACS. Overall,
374 (75.71%) of 494 patients with ACS received all five
guideline-recommended medications at discharge from the
hospital. When analyzed as the definition of ACS guideline
adherence to medication by age, there was a statistically
significant difference between guideline adherence and
incomplete guideline adherence groups (P=0.0117). Two
hundred and fifty-seven (68.72%) patients who received
all five guideline-recommended drugs were males, and 117
(31.28%) were females, and there was a significant differ-
ence in sex between guideline adherence and incomplete
guideline adherence groups (P=0.0364). The UA, NSTEMI,
and STEMI patients with all five guideline-recommended
drugs at discharge were 177 (47.33%), 44 (11.76%), and
153 (40.91%), respectively, and there was also a significant

Therapeutics and Clinical Risk Management 2016:12

submit your manuscript

169

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Byeon et al

Dove

N=3,676

Total patients using antithrombotic
agents during the study period

N=2,211
e NoACS

v

¢ No known diagnoses

N=1,465

Patients diagnosed with ACS

N=251

v

e Younger than 18 years old

N=1,214

Adult patients diagnosed with ACS

N=86
¢ No prescribing information at discharge
o Died during hospitalization

y

N=634

¢ No data at follow-up

o Transferred to other hospitals

o Readmitted during the study period

N=494

Adult ACS patients included in the study

! v

'

UA patients

N=254 N=62

NSTEMI patients

STEMI patients
N=178

Figure | Flow diagram of steps in the selection of study subjects.

Abbreviations: ACS, acute coronary syndrome; NSTEMI, non-ST-segment elevation myocardial infarction; STEMI, ST-segment elevation myocardial infarction; UA, unstable

angina.

difference in types of ACS between guideline adherence and
incomplete guideline adherence groups (P=0.0003).

Table 5 summarizes the prescription patterns of secondary
prevention medications for ACS at discharge and 3, 6, 12,
and 18 months after discharge. Compared with the number
of ACS patients with all five guideline-recommended drugs
at discharge (n=374, 75.71%), the number of ACS patients
using them 12 (n=169, 34.21%) and 18 (n=105, 21.26%)
months after discharge tended to be gradually decreased. In
particular, clopidogrel was prescribed to 445 (90.08%) ACS
patients at discharge; however, it was used in 247 (50.00%)
and 173 (35.02%) ACS patients 12 and 18 months after
discharge, respectively. Table 6 presents the regimens to be
used for the purpose of secondary prevention after ACS at

discharge and 3, 6, 12, and 18 months after discharge.

Discussion

In this study, the guideline adherence to secondary prevention
medications for ACS patients at discharge and at 3, 6, 12, and
18 months between September 2009 and August 2013 was
investigated. The majority of ACS patients included in this
study received all five guideline-recommended medications
at discharge from the hospital. However, the frequency of
using all of them had been gradually decreased 3, 6, 12, and
18 months after discharge.

Cardiovascular diseases may be increased continuously
due to increase in the prevalence of metabolic syndrome over
time, since the aging index in Korea is expected to rise from
67.7% in 2010 to 213.8% in 2030.%** Therefore, in Korea,
ACS is expected to become one of the most common condi-
tions associated with ischemic heart disease, and ACS-related
costs will be likely to increase steadily. It is essential to
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Table | Characteristics of study subjects according to types of ACS

Variable All patients (n=494) UA (n=254) NSTEMI (n=62) STEMI (n=178) P-value
Age (year), mean + SD 67.71£10.92 68.17£10.48 70.69+10.54 66.01£11.43 0.0077
<60, n (%) 125 (25.30) 55 (21.65) 12 (19.35) 58 (32.58) 0.0106
60-74, n (%) 229 (46.36) 128 (50.40) 24 (38.71) 77 (43.26)
=75, n (%) 140 (28.34) 71 (27.95) 26 (41.94) 43 (24.16)
Sex
Male, n (%) 327 (66.19) 148 (58.27) 43 (69.35) 136 (76.40) 0.0004
Female, n (%) 167 (33.81) 106 (41.73) 19 (30.65) 42 (23.60)
Demographic characteristics
Height (cm), mean + SD 164.48+9.08 163.2149.17 159.98+11.37 166.69+7.88 0.0858
Weight (kg), mean = SD 65.71£11.96 66.6419.6 57.36+10.43 67.24+13.28 0.0708
BMI (kg/m?), mean £ SD 24.2+3.27 25.02+2.84 22.31+2.78 24.07+3.53 0.0718
Risk factors
Diabetes, n (%) 199 (40.28) 90 (35.43) 31 (50.00) 78 (43.82) 0.0539
Hypertension, n (%) 306 (61.94) 170 (66.93) 40 (64.52) 96 (53.93) 0.0213
Hyperlipidemia, n (%) 176 (35.63) 90 (35.43) 32 (51.6l) 54 (30.34) 0.0107
Renal failure, n (%) 38 (7.69) 13 (5.12) 7 (11.29) 18 (10.11) 0.0834
Current smoker, n (%) 158 (31.98) 55 (21.65) 18 (29.03) 85 (47.75) <0.0001
Family history, n (%) 94 (19.03) 45 (17.72) 12 (19.35) 37 (20.79) 0.7243
Obesity, n (%) 1 (0.20) 1 (0.39) - - 0.6229
Underlying diseases
Previous MI, n (%) 83 (16.80) 32 (12.60) 9 (14.52) 42 (23.60) 0.0095
Previous HF, n (%) 33 (6.68) 16 (6.30) 6 (9.68) I'l(6.18) 0.5993
Previous CABG, n (%) I11(2.23) 6 (2.36) 2 (3.23) 3 (1.69) 0.7614
Previous PCI, n (%) 443 (89.68) 214 (84.25) 55 (88.71) 174 (97.75) <0.0001
Previous stroke/TIA, n (%) 26 (5.26) 9 (3.54) 5 (8.06) 12 (6.74) 0.1956

Abbreviations: ACS, acute coronary syndrome; CABG, coronary artery bypass graft; HF, heart failure; MI, myocardial infarction; NSTEMI, non-ST-segment elevation
myocardial infarction; PCI, percutaneous coronary intervention; SD, standard deviation; STEMI, ST-segment elevation myocardial infarction; TIA, transient ischemic attack;

UA, unstable angina.

manage ACS early and effectively to prevent ACS-associated
mortality and morbidity. According to the ACS guidelines,
aspirin, B-blockers, and statins are recommended for life,
whereas ACE-I/ARB should be administered to ACS patients
with anterior infarction, HF, or ejection fraction =40%.%"3
The ACS guidelines also recommend P2Y, inhibitors for
at least 12 months depending on stents placed.® Since the
study on discharge medication patterns and their follow-up

assessments after ACS treatment has been rarely conducted
in Korea, it is meaningful in that this study could be useful
in identifying the gaps between recommended and prescribed
ACS medications in Koreans by 18 months from discharge.

Approximately 76% of ACS patients included in this
study received all five guideline-recommended medications
at discharge from the hospital. This level was a little higher
than those found in other studies. According to the studies

Table 2 Prescription frequency of the five medications for ACS secondary prevention according to the characteristics of study subjects

ACE-I/ARB (n=455)  B-Blocker (n=438) Statin (n=456)

Variable Aspirin (n=485) Clopidogrel (n=445)
Age (year), mean *+ SD 67.72+10.99 67.55+10.86
<60, n (%) 124 (25.57) 113 (25.39)
60-74, n (%) 221 (45.57) 209 (46.97)
=75, n (%) 140 (28.86) 123 (27.64)
Sex
Male, n (%) 321 (66.19) 306 (68.76)
Female, n (%) 164 (33.81) 139 (31.24)
Types of ACS
UA, n (%) 246 (50.72) 213 (47.87)
NSTEMI, n (%) 61 (12.58) 58 (13.03)
STEMI, n (%) 178 (36.70) 174 (39.10)

67.42410.9 67.32410.74 67.76+1 |
118 (25.93) 114 (26.03) 119 (26.10)
207 (45.49) 206 (47.03) 214 (46.93)
130 (28.58) 118 (26.94) 123 (26.97)
303 (66.59) 290 (66.21) 307 (67.32)
152 (33.41) 148 (33.79) 149 (32.68)
229 (50.33) 218 (49.77) 229 (50.22)
60 (13.19) 52 (11.87) 54 (11.84)
166 (36.48) 168 (38.36) 173 (37.94)

Abbreviations: ACE-|, angiotensin-converting enzyme inhibitor; ACS, acute coronary syndrome; ARB, angiotensin Il receptor blocker; NSTEMI, non-ST-segment elevation
myocardial infarction; SD, standard deviation; STEMI, ST-segment elevation myocardial infarction; UA, unstable angina.
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Table 3 Prescription patterns for the five medications for ACS secondary prevention according to types of ACS

Regimen All patients (n=494) UA (n=254) NSTEMI (n=62) STEMI (n=178)
Aspirin + statin, n (%) 4(0.81) 3(1.18) I (1.61) -
Clopidogrel + statin, n (%) 2 (0.40) 2 (0.79) - -

Aspirin + clopidogrel + statin, n (%) 6 (1.21) 3(1.18) - 3 (1.69)
Aspirin + B-blocker, n (%) 1 (0.20) 1 (0.39) - -

Aspirin + clopidogrel + B-blocker, n (%) 2 (0.40) 1 (0.39) - 1 (0.56)
Aspirin + ACE-I/ARB, n (%) 5(l.ol) 4(1.57) I (1.61) -

Aspirin + clopidogrel + ACE-I/ARB, n (%) 2 (0.40) 1 (0.39) I (1.6l) -

Aspirin + -blocker + statin, n (%) 4 (0.81) 4(1.57) - -

Aspirin + clopidogrel + B-blocker + statin, n (%) 16 (3.24) 7(2.76) I (1.61) 8 (4.49)
Aspirin + ACE-I/ARB + statin, n (%) 7(1.42) 6 (2.36) - 1 (0.56)
Clopidogrel + ACE-I/ARB + statin, n (%) 2 (0.40) 2 (0.79) - -

Aspirin + clopidogrel + ACE-I/ARB + statin, n (%) 25 (5.06) 12 (4.72) 7 (11.29) 6 (3.37)
Aspirin + B-blocker + ACE-I/ARB + statin, n (%) 15 (3.04) 13 (5.12) - 2 (1.12)
Aspirin + clopidogrel + B-blocker + ACE-I/ARB + statin, n (%) 374 (75.71) 177 (69.69) 44 (70.97) 153 (85.96)

Abbreviations: ACE-I, angiotensin-converting enzyme inhibitor; ACS, acute coronary syndrome; ARB, angiotensin Il receptor blocker; NSTEMI, non-ST-segment elevation
myocardial infarction; STEMI, ST-segment elevation myocardial infarction; UA, unstable angina.

conducted in the Netherlands, about 65% and 69% of ACS
patients were discharged with the guideline-recommended
medications for ACS secondary prevention.’>? The study
conducted in Australia and New Zealand also reported that
the rate of ACS patients discharged on secondary preven-
tion medications was about 71%.2° However, this study
applied the different definition about an optimal medication
therapy for secondary prevention after ACS. It was defined
as prescribing any four mediations of the following: aspirin,
other antiplatelet, ACE-I/ARB, B-blocker, or statin/lipid-
lowering agent.” Consequently, if the definition used in our
study was applied, the rate may be expected to be lower than
observed. In particular, patients with NSTEMI showed much
lower rates of prescription compared with patients with UA
and STEMI, which was similar to the results of the Taiwan
Acute Coronary Syndrome Descriptive Registry.?” This could

suggest that the treating physicians had a lower perception
to detect disease severity in case of NSTEMI.

As a result of the 18-month follow-up evaluation of dis-
charge medications recommended by the latest guidelines for
ACS secondary prevention, the frequency of using all five
guideline-recommended discharge medications had been
gradually decreased 3, 6, 12, and 18 months after discharge
compared with that at discharge. Specifically, the frequency
of prescribing them was reduced to about one-half after
12 months and to about one-third after 18 months compared
with that at discharge. This result is similar to that from
the prospective follow-up study conducted by Bi et al,"* in
which the frequency of using the discharge medications was
decreased 6 and 12 months after discharge. The prescription
rate of clopidogrel declined from 90.08% at discharge to
50.00% at 12 months and to 35.02% at 18 months. This result

Table 4 Appropriateness of discharge medications for ACS secondary prevention according to the characteristics of study subjects

Variable All patients (n=494)  Guideline adherence (n=374)  Incomplete guideline adherence (n=120)  P-value
Age (year), mean = SD 67.71+10.92 70.23+10.45 66.90+10.96 0.0044
<60, n (%) 125 (25.30) 106 (28.34) 19 (15.83) 00117
60-74, n (%) 229 (46.36) 171 (45.72) 58 (48.33)
=75, n (%) 140 (28.34) 97 (25.94) 43 (35.83)
Sex
Male, n (%) 327 (66.19) 257 (68.72) 70 (58.33) 0.0364
Female, n (%) 167 (33.81) 117 (31.28) 50 (41.67)
Types of ACS
UA. n (%) 254 (51.42) 177 (47.33) 77 (64.17) 0.0003
NSTEMI, n (%) 62 (12.55) 44 (11.76) 18 (15.00)
STEMI, n (%) 178 (36.03) 153 (40.91) 25 (20.83)

Note: Guideline adherence indicates that all five drugs (ie, aspirin, P2Y , receptor inhibitor, statin, 3-blocker, and ACE-I/ARB) were prescribed to patients discharged after

ACS treatment.

Abbreviations: ACE-|, angiotensin-converting enzyme inhibitor; ACS, acute coronary syndrome; ARB, angiotensin Il receptor blocker; NSTEMI, non-ST-segment elevation
myocardial infarction; SD, standard deviation; STEMI, ST-segment elevation myocardial infarction; UA, unstable angina.
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Table 5 Prescription frequency of the five medications for ACS secondary prevention at discharge and 3, 6, 12, and |8 months after

discharge

Variable At discharge, (n=494) 3-month f/lu, (=494) 6-month flu, (n=494) 12-month flu, (=494) 18-month flu, (n=494)
Aspirin, n (%) 485 (98.18) 448 (90.69) 476 (96.36) 478 (96.76) 480 (97.17)

Clopidogrel, n (%) 445 (90.08) 363 (73.48) 331 (67.00) 247 (50.00) 173 (35.02)

ACE-/ARB, n (%) 455 (92.11) 385 (77.94) 395 (79.96) 394 (79.76) 387 (78.34)

B-Blocker, n (%) 438 (88.66) 392 (79.35) 411 (83.20) 401 (81.17) 394 (79.76)

Statin, n (%) 456 (92.31) 401 (81.17) 418 (84.62) 425 (86.03) 425 (86.03)

Al five drugs, n (%) 374 (75.71) 251 (50.81) 229 (46.36) 169 (34.21) 105 (21.26)

Note: All five drugs include aspirin, P2Y , receptor inhibitor, ACE-I/ARB, B-blocker, and statin.
Abbreviations: ACE-|, angiotensin-converting enzyme inhibitor; ACS, acute coronary syndrome; ARB, angiotensin Il receptor blocker; f/u, follow-up.

was similar to that of the Taiwan Acute Coronary Syndrome
Descriptive Registry, wherein Cheng et al*” reported that the
prescription rate of aspirin and clopidogrel rapidly decreased
from 61.8% at discharge to 12.6% at 12 months. They also
reported physician’s judgment as the most common reason
to discontinue clopidogrel.”” However, this study could
not observe the causes of clopidogrel discontinuation due
to limited authority of pharmacists to access the EMRs of
patients.

The use of antithrombotic agents is recommended in order
to reduce the rates of morbidity and mortality in patients with
ACS.! In this study, aspirin was an antithrombotic agent most
frequently prescribed during the hospitalization followed by
clopidogrel (93.93%) and enoxaparin (71.40%). In particu-
lar, compared with unfractionated heparin, enoxaparin has
more predictable anticoagulant effects, better bioavailability,
longer half-life, and less frequent laboratory monitoring so
that enoxaparin has more advantages over unfractionated

heparin in the treatment for ACS.?® However, in spite of
these benefits from using enoxaparin, its most important
side effect is associated with bleeding complications.?® For
example, potentially fatal bleeding complications such as
spontaneous retroperitoneal hematoma may occur in case
of administering enoxaparin to patients with reduced renal
functions.? Thus, it is necessary to carefully monitor side
effects from enoxaparin as well as antiplatelet agents.
However, despite more improved management of ACS
with antiplatelet and anticoagulant agents, a number of ACS
patients keep suffering from the recurrence of ischemic
cardiovascular events, which has contributed to the devel-
opment of novel antithrombotic agents in order to more
efficiently inhibit the formation of coronary thrombus.***
These novel agents targeting thrombin-mediated pathways
consist of direct Xa inhibitors (apixaban, rivaroxaban,
and darexaban), direct thrombin inhibitors (dabigatran),
and protease-activated receptor 1 antagonists (vorapaxar

Table 6 Prescription patterns for the five medications for ACS secondary prevention at discharge and 3, 6, 12, and 18 months after

discharge
Regimen At discharge, 3-month flu, 6-month flu, 12-month f/lu, 18-month f/u,
(n=494) (n=494) (n=494) (n=494) (n=494)
Aspirin + statin, n (%) 4(0.81) 5(l.0l) 8 (1.62) 12 (2.43) 14 (2.83)
Clopidogrel + statin, n (%) 2 (0.40) - - - -
Aspirin + clopidogrel + statin, n (%) 6 (1.21) 5(l.0l) 6 (1.21) 4 (0.81) 5(l1.01)
Aspirin + B-blocker, n (%) 1 (0.20) 4 (0.81) 5(l.0l) 5(l.0l) 5(l.0l)
Aspirin + clopidogrel + -blocker, n (%) 2 (0.40) 3 (0.61) 4 (0.81) 3 (0.61) 5(l1.0l)
Aspirin + ACE-I/ARB, n (%) 5(l.0l) 2 (0.40) 5(l.0l) 7 (1.42) 7 (1.42)
Clopidogrel + ACE-I/ARB, n (%) - - - 1 (0.20) | (0.20)
Aspirin + clopidogrel + ACE-I/ARB, n (%) 2 (0.40) 2 (0.40) 3 (0.61) 3 (0.61) 3 (0.61)
Aspirin + B-blocker + statin, n (%) 4(0.81) 17 (3.44) 27 (5.47) 44 (8.91) 52 (10.53)
Aspirin + clopidogrel + B-blocker + statin, n (%) 16 (3.24) 34 (6.88) 32 (6.48) 18 (3.64) 18 (3.64)
Aspirin + ACE-I/ARB + statin, n (%) 7(1.42) 17 (3.44) 21 (4.25) 35 (7.09) 48 (9.72)
Clopidogrel + ACE-I/ARB + statin, n (%) 2 (0.40) - - - -
Aspirin + clopidogrel + ACE-I/ARB + statin, n (%) 25 (5.06) 28 (5.67) 21 (4.25) 15 (3.04) 12 (2.43)
Aspirin + B-blocker + ACE-I/ARB + statin, n (%) 15 (3.04) 38 (7.69) 71 (14.37) 123 (24.90) 163 (33.00)
Clopidogrel + B-blocker + ACE-I/ARB + statin, n (%) - 2 (0.40) - - 3 (0.61)
Aspirin + clopidogrel + -blocker + ACE-I/ARB + statin, n (%) 374 (75.71) 251 (50.81) 229 (46.36) 169 (34.21) 105 (21.26)

Abbreviations: ACE-|, angiotensin-converting enzyme inhibitor; ACS, acute coronary syndrome; ARB, angiotensin Il receptor blocker; f/u, follow-up.
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and atopaxar).’® The concept of ACS follow-up management
using a novel oral anticoagulant (NOAC) together with
standard antithrombotic therapy including aspirin and
P2Y , inhibitor may be expected to reduce the rate of future
ischemic cardiovascular events.’”>* However, as shown in
some clinical trials,>3° adding a NOAC to standard anti-
thrombotic therapy after ACS has led to modest reduction
of ischemic events, but it has consistently caused increases
in bleeding complications. Therefore, before using NOACs
for ACS follow-up management, whether the clinical benefit
outweighs the risk should be evaluated.

Our study has some limitations which should be men-
tioned. All necessary data for the analysis were retrospec-
tively collected through the review of electronic patients’
medical charts, and the appropriateness of secondary pre-
vention drug therapy for ACS was determined based on all
five guideline-recommended medications prescribed most
closely to 3, 6, 12, and 18 months after discharge. There-
fore, this could affect assessment of the appropriate medical
therapy for secondary prevention after ACS. In this study,
only prescription patterns of discharge medications and their
appropriateness in ACS patients were investigated, so it is
necessary to conduct more studies regarding the outcomes,
such as changes in laboratory parameters, of ACS patients
according to the prescription patterns of discharge medica-
tions for ACS in the near future.

Conclusion

The American Heart Association/American College of
Cardiology guidelines for ACS recommend the long-term
administration of aspirin, P2Y , inhibitor, ACE-I/ARB,
B-blocker, and statin from discharge to reduce recur-
rence of ischemic cardiovascular events and to improve
the quality of life in patients with ACS. In this study, we
examined the prescription patterns of these medications
from discharge to 18 months after discharge. The major-
ity of ACS patients included in this study received all five
guideline-recommended medications at discharge from the
hospital. However, the frequency of using all of them had
been gradually decreased 3, 6, 12, and 18 months after dis-
charge compared with that at discharge. It is also necessary
to perform more studies about the outcomes of ACS patients
according to the prescription patterns of those medications
for ACS secondary prevention in the near future.
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