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Abstract: Acute coronary syndrome (ACS) is a leading cause of cardiovascular-related morbidity
and mortality worldwide. The present study investigated the health-related quality of life (HRQOL)
and drug prescribing patterns in ACS patients at Riyadh hospitals in Saudi Arabia. This study was a
12-month prospective cross-sectional study that included 356 patients with ACS. The current study
showed that younger male (67.42%) and urban (75.84%) patients suffered more from ACS. Moreover,
most patients with NSTEMI (51.69%) experienced Grade 1 dyspnea (33.43%) and NYHA Stage 2
(29.80%); however, STEMI patients were at greater mortality risk. The HRQOL questionnaire showed
that ACS patients were significantly impaired in all QOL domains (emotional [23.0%, p = 0.001],
physical [24.4%, p = 0.003], and social [27.2%, p = 0.002]). Furthermore, the most commonly prescribed
medications were statins (93%), antiplatelets (84%), anticoagulants (79%), coronary vasodilators (65%),
and beta-blockers (63%). Additionally, 64% of patients received PCIs or CABGs, with the majority of
cases receiving PCIs (49%), whereas 9% received dual anticoagulant therapy. Thus, there is an urgent
need to educate healthcare teams about the relevance of QOL in ACS control and prevention and the
new ACS management recommendations. ACS is also growing among younger people, requiring
greater attention and prevention.

Keywords: acute coronary syndrome; health-related quality of life; drug prescription pattern;
Saudi Arabia; MRCB scale; GRACE score; TIMI score

1. Introduction

According to the World Health Organization, cardiovascular diseases (CVDs) are the
leading cause of mortality globally, claiming an estimated 17.9 million lives per year [1].
In addition, in the past four decades, ischemic heart disease (IHD) has been responsible
for one-third of all deaths [2]. In addition, according to a report issued by the World
Health Organization in 2012, around 7.4 million fatalities were caused by IHD, accounting
for 42% of cardiovascular-related deaths and 13% of global mortality [3]. Moreover, the
American Heart Association’s (AHA) 2023 Heart-Disease and Stroke Statistics Update
documented that about 15.5 million people in the United States were diagnosed with IHD,
and the related cost was 207 billion dollars [4]. Furthermore, between 2013 and 2030, this
cost is anticipated to climb by 43% [5]. In Saudi Arabia, IHD has a substantial economic
burden (10,710 dollars per patient) and has been the top cause of death from 2000 to
2012, with a mortality rate of 21.7% in 2012 [6]. In addition, Saudi Arabia is undergoing a
significant revolution as a young country that has adopted a Western lifestyle, with a rise
in the incidence of CVD risk factors [7].

IHD is subdivided into coronary artery disease (CAD), silent myocardial ischemia,
and acute coronary syndrome (ACS) [6,8]. While CAD can be asymptomatic, ACS is char-
acterized by signs and symptoms of abrupt myocardial ischemia in the presence of stable
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CAD. CAD is caused by atherosclerosis in the coronary arteries, in which atherosclerotic
plaque builds up inside the coronary arteries, restricting blood flow and, thereby, oxygen
delivery to the heart [5,9]. In addition, ACS is a major cause of the global burden of CVS,
contributing to 18 million deaths in 2016, and an estimated 23 million people will die by
2030. The recurrence of ACS is also very common, with 40% of survivors being readmitted
to the hospital within 30 days after discharge and 20% experiencing a second cardiac event
within the first year [9,10]. It has a significant economic and morbidity impact on the
patient, his family, and society [7]

The term “ACS” refers to patients who are suspected of experiencing acute myocardial
ischemia or infarction as a result of a dramatic reduction in coronary blood flow. There
are three forms of ACS: ST-elevation myocardial infarction (STEMI), non-ST-elevation
myocardial infarction (NSTEMI), and unstable angina (UA) [11]. Every year, around
8 million people in the United States seek treatment in emergency rooms for chest pain.
Over 1.5 million people are admitted to hospitals with an ACS each year (330,000 with
STEMI and 1.24 million with UA and NSTEMI) [12]. Furthermore, according to a prior
single-center study conducted in Saudi Arabia, the leading reason for coronary care unit
(CCU) admission was ACS [13]. Myocardial infarction (MI) is the permanent damage of
heart muscle caused by a prolonged lack of oxygen flow. However, unstable angina is
employed when there is myocardial ischemia but no obvious myocardial necrosis [14].

Although atherosclerotic plaque rupture and infarct-related arterial thrombosis are the
most common causes of ACS, stable CAD can advance to ACS without plaque rupture and
thrombosis if physiologic stress increases the burden on the heart [15]. Chest discomfort
that presses, squeezes, or burns and spreads to the neck, shoulder, arm, jaw, back, or upper
abdomen is the most prevalent ACS symptom. Sweating, nausea, vomiting, dyspnea,
palpitations, fainting, anxiety, restlessness, a sudden blood pressure drop, and death are
further symptoms [12]. ACS patients, particularly MI patients, have an 80% chance of
survival after a coronary event, but the youngest survivors are high-risk and require
long-term preventative measures to enhance their quality of life [16].

ECG and symptoms determine diagnosis and therapy. ST-elevation in the leads
indicates STEMI, while peaked upright or inverted T-waves indicate acute myocardial
damage and early transmural Q-wave MI. Persistent ST depression may indicate non-Q-
wave MI [17]. Cardiovascular markers predict ACS best (troponin and creatine kinase MB
isoform). Acute ischemia is indicated early by troponin and CK-MB. Cardiac troponin
levels rise 3–12 h after symptoms start, peak at 24–48 h, and return to baseline in 5–14 days.
CK-MB levels rise 3–12 h after the pain starts, peak in 24 h, then return to baseline in
48–72 h [18].

Prehospital care may include oxygen, aspirin, and nitrates, as well as hospital transport.
Anticoagulants, antiplatelets, and antianginals are among the therapeutic drugs utilized. In
challenging cases, angiography may be used to examine the structure of the coronary artery.
Reperfusion therapy consists of fibrinolysis, percutaneous coronary intervention (PCI), and
coronary artery bypass grafting (CABG). Typically, STEMI patients need immediate reper-
fusion treatment, such as PCI, CABG, or fibrinolytic therapy. Dual anticoagulant medicines
may be required for early invasive therapy in patients with NSTEMI. Conservative therapy
with a single anticoagulant may be utilized for unstable angina [19,20].

Several dimensions of the patient’s quality of life (QOL) may be compromised by
coronary heart disease, including physical, psychological, emotional, and social dimensions.
Physical activity is the most impacted, followed by emotional and social factors. The
measurement of health-related quality of life (HRQOL) is an essential patient-centered
health outcome that may be used to evaluate the impact of disease burden and the efficacy
of treatment strategies [21]. The severity of a patient’s angina/MI/CAD impacts their
functional level and risk of cardiovascular consequences and is thus critical to the successful
treatment of the illness. HRQOL measurements evaluate a patient’s experience with
health problems in areas such as physical, emotional, and social functioning, performance
role, pain, and tiredness. A poor HRQOL score can have an impact on the process of
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recovery, decrease treatment adherence, diminish the capacity to conduct activities of daily
living, raise hospital readmission rates, and place the patient at risk for complications and
mortality [5,11].

The MacNew’s Heart Disease HRQOL Questionnaire is a self-administered question-
naire that assesses current angina symptoms as well as the impact of CAD therapy on
daily activities and physical, emotional, and social functioning [22]. The Global Registry of
Acute Coronary Events (GRACE) Score estimates the risk of death or death/MI in patients
following the initial ACS. The STEMI Thrombolysis in Myocardial Infarction (TIMI) Risk
Score is a basic risk assessment score that may be utilized at the bedside. In patients with
NSTEMI and unstable angina, the TIMI score predicts ischemic events and mortality [11,23].
However, the Medical Research Council’s Breathlessness (MRCB) scale and the New York
Heart Association (NYHA) scale were used to assess the patient’s physical affection [11].

In recent years, medication prescribed based on practice recommendations has im-
proved to promote proper therapeutic intervention for ACS secondary prevention. Statins,
dual antiplatelet agents, angiotensin-converting enzyme inhibitors (ACEI) or angiotensin
receptor blockers (ARB), beta-blockers, and nitroglycerin, are all recommended medica-
tions for individuals with ACS. In addition, risk-based treatment is essential for ACS.
Moderate- to high-risk patients are admitted to a coronary critical care unit based on symp-
toms and risk. High-risk patients should have coronary angiography and PCI or CABG
within 24–48 h of significant coronary artery stenosis. During hospitalization, moderate-
risk individuals with biochemical signs of infarction usually undergo angiography and
revascularization [5,24].

Saudi Arabia’s 2030 vision is to enhance healthcare systems by collecting appropriate
data in order to meet and manage challenges, implement preventative measures, and
increase access to healthcare systems. Moreover, Saudi Arabia is divided into regions, each
with its own patient demographics, clinical features, management, and quality of healthcare
services [7,25]. As a result, the current study’s objectives seek to assess the quality of life
and drug prescription patterns of ACS patients at Riyadh Region Hospitals in Saudi Arabia.
Investigating these factors may aid in the implementation of more effective approaches
to the prevention and management of ACS, as well as potentially improving healthcare
systems and thereby improving HRQOL in ACS patients.

2. Materials and Methods
2.1. Study Design and Participants

Between 1 January 2022 and 31 December 2022, a 12-month prospective cross-sectional
study was conducted in the cardiology departments of Riyadh region hospitals in Saudi
Arabia. This study was carried out following the Helsinki Declaration and was autho-
rized by the institutional review board of the Standing Committee of Bioethics Research
at Prince Sattam bin Abdulaziz University (SCBR-081-2021). This study comprised male
and female patients who matched the following inclusion criteria: they were above the
age of 18, had evidence of UA, NSTEMI, or STEMI, were receiving medication and/or
revascularization, and were willing to participate. Patients with congenital cardiac de-
fects (such as coarctation of the aorta and transposition of the great arteries), unstable
hemodynamic circumstances (such as unconscious patients, uncontrolled hypertension
[systolic blood pressure > 180 mmHg and/or diastolic blood pressure > 100 mmHg, resting
heart rate > 40 beat per minutes, significant arrhythmias and significant renal and hepatic
failure), or ACS caused by coronary artery dissection, stress-induced cardiomyopathies,
endocarditis, and a non-cardiovascular cause, such as anemia, coronary embolus, and
surgery (such as patients with operated coronary arteries in the infancy or with a previous
history of cardiopulmonary operations), were excluded. This research included 356 people
who had been identified with ACS.
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2.2. Study Tools

The HRQOL MacNew Heart Disease questionnaire, the Medical Research Council
Breathlessness, the NYHA Functional Scales, GRACE, and TIMI Scores were used in
this investigation.

The QOL of ACS patients was assessed using the HRQOL MacNew Heart Disease
questionnaire, the MRCB, and the NYHA Functional scales. The HRQOL MacNew Heart
Disease questionnaire has 27 items spread over three primary domains (physical, emotional,
and social), each with a Likert scale ranging from 1 to 7. The tool’s global score ranges
from 7 to 189. Following that, the mean of the global score was calculated, with a score of
one indicating poor QOL and a score of seven indicating excellent QOL [26]. The MRCB
scale classifies shortness of breath in patients as Grades 0, 1, 2, 3, and 4. Whereas Grade
0 indicates no shortness of breath except during intense exercise, Grade 1 indicates that
shortness of breath occurs when hurrying on level ground or walking up a slight uphill,
Grade 2 indicates walking slower than most people on level ground, stopping after a mile
or so, or stopping after 15 min of walking at your own pace, Grade 3 indicates stopping for
breath after walking about 100 yards or after a few minutes on level ground, and Grade 4
indicates severe shortness of breath at minor efforts such as dressing or undressing [27].
However, the NYHA scale classifies patients based on their physical ability into four Stages:
1, 2, 3, and 4, with Stage 1 indicating no limitation to ordinary physical activity, Stage 2
indicating mild breathlessness and fatigue, and slight limitation during ordinary activity,
Stage 3 indicating a marked limitation of physical activity due to breathlessness and fatigue
even during less-than-ordinary activity, and Stage 4 indicating severe symptoms even at
rest [28].

The GRACE and TIMI risk scores were used to predict mortality in STEMI and
NSTEMI patients. The GRACE score was calculated by adding the points for each of
the following eight prognostic variables: age, history of heart failure, history of acute
myocardial infarction, heart rate and SBP at admission, ST-segment depression, serum
creatinine, and elevated myocardial necrosis markers or enzyme. Age, aspirin usage in the
previous week, number of angina episodes in the previous 24 h, high blood myocardial
necrosis markers or enzymes, ST-segment deviation, history of coronary artery disease, and
the presence of three risk factors for heart disease all contribute to the TIMI risk score for
patients with NSTEMI. Low-risk individuals have scores ranging from 0 to 2, intermediate-
risk patients have scores ranging from 3 to 4, and high-risk patients have scores ranging
from 5 to 7 [11,23]. However, the TIMI risk score for STEMI patients was determined by
adding points for the following factors: patient age, presence of diabetes, hypertension,
or angina, systolic blood pressure < 100 mmHg, heart rate > 100 beats per minute, Killip
Class II-IV, weight < 67 kg, anterior ST elevation or LBBB, and time to treatment > 4 h.
Where, Score 0: 30 Day Mortality is 0.8%, Score 1: 30 Day Mortality is 1.6%, Score 2: 30 Day
Mortality is 2.2%, Score 3: 30 Day Mortality is 4.4%, Score 4: 30 Day Mortality is 7.3%, Score
5: 30 Day Mortality is 12.4%, Score 6: 30 Day Mortality is 16.1%, Score 7: 30 Day Mortality
is 23.4%, Score 8: 30 Day Mortality is 26.8%, and Score > 8: 30 Day Mortality is 35.9% [29].

2.3. Data Collection

During the first meetings and follow-up interviews at hospital cardiology clinics, data
were collected. After gaining permission from the participants, the author of the study
assessed exclusion criteria, obtained informed consent from interested and eligible patients,
and set up a 6-month meeting. The interview was structured to ensure consistency in
collecting data. In addition, every effort was made to protect the privacy and confidentiality
of participant data. The research data collection format and the interview protocol were
checked and confirmed by hospital preceptors. Patients provided signed informed consent
for the collection of data. The form is used to capture sociodemographic data (age, gender,
ethnicity, social background, past history, and family history of CVS problems), symptoms,
diagnosis, medicines prescribed, and surgical procedures. Data from the MacNew Heart
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Disease questionnaire, the MRCB, the NYHA functional scales, GRACE, and TIMI scores
were compiled using an Excel data collection sheet.

2.4. Statistical Analysis

IBM-SPSS Statistics Software for Windows (IBM-SPSS, version 25, Armonk, NY, USA)
was used to perform a descriptive analysis of the data to determine the mean and standard
deviation. The Chi-square test was performed to determine the significance between
various data acquired for each risk factor variable and each HRQOL domain. The p-value
is utilized to measure statistical significance within statistical hypothesis significance for
the evaluation of HRQOL in ACS patients compared to the baseline visit using statistical
hypothesis significance. The p-value was set to 0.05, and the confidence interval was
set at 95%.

3. Results
3.1. The Sociodemographic, Symptoms, and Diagnostic Profiles of ACS Patients

Based on our inclusion criteria, 356 patients were included in this study. Table 1
depicts the sociodemographic characteristics of ACS patients. Individuals aged 48 and
higher were substantially more likely to get ACS. Males were more likely to develop
ACS. Furthermore, urban inhabitants developed ACS at a higher rate than rural residents.
The majority of patients had ACS risk factors. Smoking was present in 27.03 percent of
patients, and 32.3 percent had a family history of cardiovascular disease. 47.47 percent
were hypertensive, 37.64 percent were diabetic, 12.08 percent had neuropsychological
issues, 7.02 percent had renal disorders, and 5.9 percent were respiratory. Chest pains
(82.87 percent), shortness of breath (42.98 percent), and sweating (29.21 percent) were the
most common symptoms. Other issues include edema and cough (17.7 percent), as well as
palpitations and vomiting (15.73 percent). NSTEMI (51.69 percent) was substantially more
prevalent than STEMI (29.49 percent) and unstable angina (18.82 percent). Most patients
(49.16 percent) belonged to the NYHA Stage 2 functional class, as compared to Stage 1
(29.49 percent) and Stage 3 (23.88 percent). The vast majority of patients (33.43 percent)
have Grade 1 and Grade 2 SOB (28.93 percent).

Table 1. The sociodemographic, symptoms, and diagnostic profiles of ACS patients.

Category Subcategory No. of
Patients Percentage Mean Standard

Deviation CI (95%) p-Value

Age 18–30 31 8.71 25.94 4.00 24.5–27.4 0.002
31–50 148 41.57 40.25 5.81 39.3–41.2
51–70 151 42.42 53.79 4.97 53.0–54.6
>70 26 7.30 73.21 3.63 71.8–74.6

Gender Males 240 67.42 1.33 0.469 0.68–1.98 0.004
Females 116 32.58

Ethnicity Rural 86 24.16 1.76 0.429 1.165–2.355 0.001
Urban 270 75.84

Social history Smoker 96 26.97 1.73 0.444 1.115–2.345 0.007
Non-smoker 260 73.03

Past history Hypertension 169 47.47 1.97 1.131 0.862–3.078 0.006
Diabetes 134 37.64

Neuropsychiatric disorders 43 12.08
Renal disorders 25 7.02

Respiratory disorders 21 5.90

Family history of
CVS disorders Yes 115 32.30 1.68 0.468 1.031–2.329 0.001

No 241 67.70
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Table 1. Cont.

Category Subcategory No. of
Patients Percentage Mean Standard

Deviation CI (95%) p-Value

Symptoms Chest pain 295 82.87
SOB 153 42.98

Sweating 104 29.21
Palpitation and vomit 56 15.73

Fever 32 8.99
Edema and cough 63 17.70

Diagnosis NSTEMI 184 51.69 1.67 0.774 0.794–2.546 0.001
STEMI 105 29.49
Angina 67 18.82

NYHA
classification NYHA I 96 26.97 1.97 0.713 1.163–2.777 0.002

NYHA II 175 49.16
NYHA III 85 23.88

MRCB scale SOB GRADE 0 49 13.76 2.72 1.152 1.71–3.73 0.001
SOB GRADE 1 119 33.43
SOB GRADE 2 103 28.93
SOB GRADE 3 52 14.61
SOB GRADE 4 33 9.27

No., number, CI, confidence interval, CVS, cardiovascular system, SOB, shortness of breath, NSTEMI, non-ST-
segment elevation myocardial infarction, STEMI, ST-segment elevation myocardial infarction, NYHA, the New
York Heart Association scale, and MRCB, Medical Research Council’s Breathlessness scale.

3.2. The MacNew Heart Disease Health-Related Quality of Life Questionnaire

All research participants received the MacNew HRQOL questionnaire. Table 2 sum-
marizes their emotional state, physical functioning, and social dependence. A total of
11 percent of the patients had strong emotional functioning, 29.5 percent had good emo-
tional functioning, 25.3 percent had fair emotional functioning, and 23.0 percent had poor
emotional functioning. Furthermore, 47.5 percent of patients had mild physical symp-
toms, 28.1 percent reported moderate physical symptoms, and 24.4 percent reported severe
physical symptoms. However, 27.2 percent of the patients need social support.

Table 2. The MacNew Heart Disease Health-Related Quality of Life Questionnaire.

Category Subcategory No. of
Patients Percentage Mean Standard

Deviation CI (95%) p-Value

Emotional functioning Strong 39 11.0% 2.68 0.993 1.707–3.653 0.001
Good 105 29.5%
Fair 90 25.3%
Poor 82 23.0%

Physical functioning Mild symptom 169 47.5% 1.77 0.817 0.845–2.695 0.003
Moderate symptom 100 28.1%

Severe symptom 87 24.4%

Social functioning Dependent 97 27.2% 1.73 0.446 1.112–2.348 0.002
Independent 259 72.8%

No, number, and CI, confidence interval.

3.3. Mortality Risk in Hospital and at 6 Months Calculated Using GRACE Score

Table 3 shows the GRACE score-based mortality risk of hospitalized patients. It shows
that 11.2 percent of patients were at high risk, 21.3 percent were at intermediate risk, and
67.4 percent were at low risk. We also looked at the six-month mortality risk of patients
and discovered that 34.8 percent were high-risk, 50.6 percent were intermediate-risk, and



Healthcare 2023, 11, 1973 7 of 17

14.6 percent were low-risk. The majority of individuals in our dataset had an intermediate
mortality risk according to the GRACE risk score at 6 months (50.6 percent).

Table 3. Mortality risk in the hospital and at 6 months was calculated using GRACE Scores.

Category
Mortality Risk

in Hospital
Mortality Risk

at 6 Months

No. Risk Percentage No. Risk Percentage

High risk 40 11.2% 124 34.8%
Intermediate risk 76 21.3% 180 50.6%

Low risk 240 67.4% 52 14.6%

3.4. Mortality Risk in NSTEMI and STEMI Patients Calculated Using TIMI Score

The calculated percentage of mortality risk using the TIMI score is shown in Table 4.
According to the TIMI score, 65 percent of 184 NSTEMI patients and 51.43 percent of
105 STEMI patients had a low risk of death; however, 14.29 percent of 105 STEMI patients
had a high risk of mortality.

Table 4. Mortality risk in NSTEMI and STEMI patients was calculated using TIMI Score.

Mortality Risk No. of Patients Percentage

NSTEMI STEMI NSTEMI STEMI

High risk 0 15 0 14.29%
Intermediate risk 64 36 35% 34.29%

Low risk 120 54 65% 51.43%
No, number, NSTEMI, non-ST-segment elevation myocardial infarction, and STEMI, ST-segment elevation
myocardial infarction.

3.5. Diagnosis versus NYHA Functional Class

Table 5 depicts the diagnosis versus NYHA functional class. A total of 19 percent of
NSTEMI patients were classified as NYHA Stage 1, 57.6 percent as NYHA Stage 2, and
23.4 percent as NYHA Stage 3. In addition, 20.0 percent of STEMI patients were classified
as having NYHA Stage 1, 47.6 percent as having Stage 2, and 32.4 percent as having
Stage 3. In addition, 59.7 percent of angina patients had NYHA Stage 1, 28.4 percent
had NYHA Stage 2, and 11.9 percent had NYHA Stage 3. The majority of patients with
ACS (49.16 percent) were NYHA Stage 2. The present study revealed that NSTEMI and
STEMI patients were considerably less able to engage in physical activity compared to
angina patients.

Table 5. Diagnosis versus NYHA functional class.

NYHA Class Stage 1 Stage 2 Stage 3

No. of patients NSTEMI 35 106 43
STEMI 21 50 34
Angina 40 19 8

Percentage (per total number of patients) NSTEMI 9.80% 29.80% 12.10%
STEMI 5.90% 14.00% 9.60%
Angina 11.20% 5.30% 2.20%

Percentage (per total number of patients
in stage) NSTEMI 19.0% 57.6% 23.4%

STEMI 20.0% 47.6% 32.4%
Angina 59.7% 28.4% 11.9%

NYHA, the New York Heart Association scale, No, number, NSTEMI, non-ST-segment elevation myocardial
infarction, and STEMI, ST-segment elevation myocardial infarction.
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3.6. Diagnosis versus MRCB Scale

As shown in Table 6, patients were classified based on the MRCB scale and their
diagnosis. Totals of 1.90 percent of STEMI patients, 11.41 percent of NSTEMI patients, and
38.81 percent of all patients had Grade 0 SOB (13.76 percent of total patients). Grade 1
SOB was seen in 24.76 percent of STEMI patients, 38.59 percent of NSTEMI patients, and
32.84 percent of angina patients (33.43 percent of total patients). Grade 2 SOB was found
in 37.14 percent of STEMI patients, 32.61 percent of NSTEMI patients, and 5.97 percent of
angina patients (28.93 percent of total patients). Grade 3 SOB was found in 15.24 percent of
STEMI patients, 11.41 percent of NSTEMI patients, and 22.39 percent of angina patients
(14.61 percent of total patients). Grade 4 SOB was detected in 20.95 percent of STEMI
patients and 5.98 percent of NSTEMI patients (9.27 percent of total patients). The vast
majority of individuals had Grade 1 or 2 SOB.

Table 6. Diagnosis versus MRCB scale.

SOB GRADE 0 SOB GRADE 1 SOB GRADE 2 SOB GRADE 3 SOB GRADE 4

No. of patients NSTEMI 21 71 60 21 11
STEMI 2 26 39 16 22
Angina 26 22 4 15 0

Percentage (per total
number of patients) NSTEMI 5.90% 19.94% 16.85% 5.90% 3.09%

STEMI 0.56% 7.30% 10.96% 4.49% 6.18%
Angina 7.30% 6.18% 1.12% 4.21% 0.00%

Percentage (per total number
of patients in grade) NSTEMI 11.41% 38.59% 32.61% 11.41% 5.98%

STEMI 1.90% 24.76% 37.14% 15.24% 20.95%
Angina 38.81% 32.84% 5.97% 22.39% 0.00%

No, number, SOB, shortness of breath, NSTEMI, non-ST-segment elevation myocardial infarction, STEMI, ST-
segment elevation myocardial infarction, and MRCB, Medical Research Council’s Breathlessness scale.

3.7. Classes of Commonly Prescribed Medicines and Surgical Interventions for ACS Patients

The classes of commonly prescribed medicines and surgical interventions for ACS pa-
tients are outlined in Table 7. Commonly prescribed drug groups were statins (93 percent),
antiplatelets (84 percent), anticoagulants (79 percent), coronary vasodilators (65 percent), beta-
blockers (63 percent), diuretics (38 percent), ARBs (31percent), ACE Inhibitors (22 percent),
calcium channel blockers (CCBs, 20 percent), and inotropes (in acute heart failure patients,
7 percent). In addition, 64 percent of patients have surgical interventions, and the major-
ity of patients (49 percent) undergo reperfusion therapy with PCI as opposed to CABG
(15 percent).

Table 7. Commonly prescribed drug classes and Surgical interventions in ACS patients.

Drug Classes Percentage of
Patients Commonly Prescribed Drugs Percentage of the

Prescribed Drugs

Statins 93% Simvastatin 39%
Rosuvastatin 33%
Atorvastatin 18%

Others 10%

Antiplatelets 84% Aspirin 42%
Clopidogrel 32%
Ticagrelor 5%
Tirofiban 3%

Others 2%
Dual Antiplatelet 12%
Triple Antiplatelet 4%
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Table 7. Cont.

Drug Classes Percentage of
Patients Commonly Prescribed Drugs Percentage of the

Prescribed Drugs

Anticoagulants 79% Heparin 57%
Enoxaparin 25%
Rivaroxaban 7%

Others 2%
Dual Anticoagulants 9%

Coronary
Vasodilators 65% Nitrates 78%

Amlodipine 18%
Trimetazidine 3%

Others 1%

Beta-Blockers 63% Metoprolol 50%
Bisoprolol 42%
Carvedilol 6%

Others 2%

Diuretics 38% Furosemide 52%
Torsemide 24%

Hydrochlorothiazide 12%
Spironolactone 11%

Others 1%

ARBs 31% Valsartan 40%
Telmisartan 26%

Losartan 19%
Irbesartan 13%

Others 2%

ACE Inhibitor 22% Captopril 45%
Lisinopril 42%

Perindopril 10%
Quinapril 2%

Others 1%

CCBs 20% Amlodipine 76%
Verapamil 18%
Nifedipine 4%

Others 2%

Inotropes (acute
heart failure patients) 7% Dobutamine 63%

Noradrenaline 33%
Dopamine 4%

ACS with
hypertension 47.47% Solo medication 15%

Beta-Blockers 43%
ACE inhibitors 28%

ARBs 16%
CCBs 9%

Diuretics 4%
Combination therapy 85%

Beta-Blockers + ACE inhibitors 33%
Beta-Blockers + ARBs 29%
Beta-Blockers + CCBs 22%

Beta-Blockers + Diuretics 10%
Other combination 6%

Surgical Intervention 64% PCI 49%
CABG 15%

ARBs, angiotensin receptor blockers, ACE, angiotensin-converting enzymes, CCBs, calcium channel blockers, PCI,
percutaneous coronary intervention, and CABG, coronary artery bypass grafting.
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Simvastatin was the most often prescribed statin, comprising 39 percent of all given
statins. In addition, rosuvastatin contributes 33 percent, atorvastatin contributes 18 percent,
and other statins contribute 10 percent.

Aspirin was the most often prescribed antiplatelet drug (42 percent). However,
32 percent administered clopidogrel, 5 percent administered ticagrelor, 3 percent adminis-
tered tirofiban, and 2 percent administered additional antiplatelet medicines. In addition,
twelve percent of patients were provided dual antiplatelet medications, and four percent
were prescribed triple antiplatelet medications.

Heparin was the most common anticoagulant administered (57 percent). In addition,
25 percent of all prescriptions are filled with enoxaparin, 7 percent with rivaroxaban, and
2 percent with other anticoagulants. A total of nine percent of patients nevertheless received
dual anticoagulant medication.

Nitrates were the most often recommended coronary vasodilators (78 percent). In
addition, amlodipine accounted for eighteen percent of prescriptions, and trimetazidine ac-
counted for three percent of prescriptions. One percent of prescriptions were for additional
coronary vasodilators.

Metoprolol was the most often recommended beta-blocker (50 percent). In addition,
42 percent of prescriptions had bisoprolol, 6 percent contained carvedilol, and 2 percent
contained additional beta-blockers.

Furosemide was the most often prescribed diuretic (52 percent). In addition, 24 percent
of prescriptions contain torsemide, 13 percent involve hydrochlorothiazide, 11 percent
involve spironolactone, and 1 percent involve other diuretics.

Valsartan was the ARB most frequently prescribed (40 percent). Moreover, 26 per-
cent of prescriptions include telmisartan, 19 percent involve losartan, 13 percent involve
irbesartan, and 2 percent involve additional ARBs.

Forty-five percent of ACE inhibitor prescriptions were for captopril. In addition,
42 percent of prescriptions contain lisinopril, 10 percent involve perindopril, 2 percent
involve quinapril, and 1 percent involve other ACE inhibitors.

Amlodipine was most frequently administered among CCBs (76 percent). Additionally,
18 percent of prescriptions involve verapamil, 4 percent involve nifedipine, and 2 percent
involve other CCBs.

In cases of acute heart failure with ACS, dobutamine (63 percent) was employed more
frequently than noradrenaline (33 percent) and dopamine (4 percent), according to the
findings of the current study.

For patients with hypertension (47.47 percent), the beta-blocker (43 percent) was
the most often recommended medicine alone, followed by ACE inhibitors (28 percent),
ARBs (16 percent), CCBs (9 percent), and diuretics (4 percent). The majority of pa-
tients (85 percent), however, were prescribed a combination treatment, with the most
common combination being beta-blockers + ACE inhibitors (33 percent), followed by
beta-blockers + ARBs (29 percent), beta-blockers + CCBs (22 percent), beta-blockers + di-
uretics (10 percent), and other combinations (6 percent).

4. Discussion

Acute coronary syndrome (ACS) is a leading cause of cardiovascular-related morbidity
and mortality worldwide. The present study investigated the HRQOL and drug prescribing
patterns in ACS patients at Riyadh hospitals in Saudi Arabia. The study was a 12-month
prospective cross-sectional study between 1 January 2022 and 31 December 2022 that
included 356 patients with ACS. The current study showed that younger males and urban
patients suffered more from ACS. Moreover, most patients had NSTEMI, experienced
Grade 1 dyspnea, and were NYHA Stage 2; however, STEMI patients were at greater
mortality risk. The HRQOL questionnaire showed that ACS patients were significantly
impaired in all QOL domains (emotional, physical, and social). Furthermore, the most
commonly prescribed medications were statins, antiplatelets, anticoagulants, coronary
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vasodilators, and beta-blockers. Additionally, 64% of patients received PCI or CABG, with
the majority of cases receiving PCI (49%), whereas 9% received dual anticoagulant therapy.

Individuals aged 48 and higher were substantially more likely to get ACS. A previ-
ous study conducted in Saudi Arabia’s northern area reported that the majority of ACS
cases were discovered among persons aged 46 to 55, which is similar to our findings [25].
Contrary to our result Al-Saif et al., 2012, documented that the mean age of ACS in Saudi
Arabia is 58 years [30]. This contradiction could be due to a variety of factors, including
a lack of evaluation by healthcare workers and a lack of primary care physicians’ under-
standing of treatment, advanced therapies, new technologies to aid in the management
of cardiovascular risk factors, and an increase in smoking and obesity in the younger age
population. Furthermore, as a young nation, Saudi Arabia is undergoing a tremendous
shift with the adoption of a western lifestyle, which has resulted in a rise in the incidence
of cardiovascular disease risk factors [7,31]. All the aforementioned variables may have a
role in poor risk factor management and the beginning of ACS at a younger age.

Aging and inflammation cause the creation of atherosclerotic plaques, which include
the establishment of a necrotic core, fibrous cap, matrix thickening, and plaque instability.
Furthermore, increasing age was related to lower baseline renal function, which is a
predictor of poor prognosis in patients with ACS. This process results in STEMI, NSTEMI,
and UA, with this patient having an imbalance between oxygen demand and supply [12].
As a result, older people have more calcification, as well as more multivessel and major
diseases. Similarly, 49.7 percent of our patients are over 50, and 69.2 percent are over 40. In
other words, rising age reduces HRQOL’s physical health. Furthermore, Andhi et al. (2022)
suggested that older age might predict poorer HRQOL in ACS patients [11]. Interestingly,
another study found no correlation between age and quality of life. This discrepancy
relies on whether or not patients are participating in a cardiac rehabilitation program [32].
Consequently, the health service provider should encourage the enrollment of ACS patients
in rehabilitation settings. In addition, further research must be conducted on the HRQOL
components of ACS patients.

The current study’s population was made up of 67.42 percent men and 32.58 percent
women. According to AHA, the American Heart Association’s (AHA) 2023 Heart-Disease
and Stroke Statistics Update, the incidence of MI was greater in males than in women [4].
Furthermore, another study in Saudi Arabia’s southern region discovered that the frequency
of ACS was greater in males than in females. This shows that because of the high incidence
of dyslipidemia, smoking, hypertension, and diabetes among men; thus they are at a greater
risk of developing ACS [25]. On the contrary, Thiruvisaakachelvy et al., 2019 revealed
that there was no significant correlation between gender and ACS patients’ life quality
due to the improved health care and rehabilitation services they received [32]. In our
study, the proportion of urban people diagnosed with ACS (75.84 percent) appears to be
higher than the proportion of rural people (24.16 percent). According to AHA publications,
the global burden of cardiovascular illnesses in urban populations has increased relative
to the incidence of heart disease due to increased intake of animal protein and fats, as
well as decreasing physical activity. Recent research in Saudi Arabia demonstrated that
urban individuals are more impacted by ACS than rural people. This might be due to
significant consequences for healthcare services and resource use, as well as the accessibility
of healthcare facilities in urban areas vs rural areas [25].

In our 356-patient research study, 26.97% were smokers, and 32.30% had a family
history of coronary artery disease (CAD). Saudi Arabia has a lower proportion of cur-
rent smokers than the Gulf RACE registries, with 66 percent of persons under 40 being
current smokers. Other polls indicate that younger generations are adding to the pool
of smokers [7,30]. Moreover, Balgaith et al. (2017) also discovered a 60% smoking rate
among young Saudis with ACS [33]. This was comparable to the findings of the GRACE
trial, which demonstrated an association between cigarette smoking and STEMI in young
patients with ACS [34]. Cigarette smoking is a known cause of endothelial dysfunction;
it can also produce vasoconstriction, promote atherosclerosis, and generate a thrombotic
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state [35]. Comorbid diseases were seen in 79% of the 356 individuals. A total of 47.47 per-
cent were hypertensive, 37.64 percent were diabetic, 12.08 percent were neuropsychological
disorders, 7.02 percent were renal diseases, and 5.9 percent were respiratory problems. The
AHA’s 2023 Heart Disease and Stroke Statistics Update indicated equivalent results [4].
Al-Saif et al. (2012) documented in another study conducted in 2012 that the rate of DM was
58 percent in all studied patients, with 26 percent being younger than 40 years old [30]. The
prevalence of diabetes in the Saudi Arabian population over the age of 25 was 23.7 percent
in 1995, 30.8 percent in 2013, and 39.5 percent by 2022, which might be attributed to an
increase in obesity prevalence, genetic and environmental factors. Similarly, hypertension
afflicted 26 percent of the population in Saudi Arabia in 1995, rising to 25.5 percent in 2005
and 28 percent in 2013 [25,36,37]. The comorbidities of diabetes mellitus and hypertension
with ACS worsen the morbidity and mortality of ACS patients, as well as their quality of
life. To reduce morbidity and mortality associated with hypertensive and diabetic patients,
the healthcare system must adhere to stringent control protocols [38].

Symptoms are the impetus for patients with symptoms suggestive of acute coronary
syndrome (ACS) to seek emergency treatment for this potentially life-threatening disor-
der [39]. The most common patient complaints in our study were chest pain (82.87 percent),
shortness of breath (42.98 percent), and sweating (29.21 percent). Other symptoms include
edema, coughing (17.7 percent) and palpitations with vomiting (15.73 percent). Among the
356 patients, 184 (51.69 percent) were diagnosed with NSTEMI, 105 (29.49 percent) with
STEMI, and 67 (18.82 percent) with angina. Andhi et al., 2022 and Saju et al., 2020 found
that the majority of patients had chest pain as the primary symptom, followed by shortness
of breath and profuse perspiration, which was consistent with our findings [5,11]. Thus,
patients with ACS risk factors must be educated by healthcare providers to seek emergency
treatment when experiencing these symptoms.

We used the GRACE score to assess the mortality risk rate of patients at 6 months
and discovered that 34.8 percent were at high risk, 50.6 percent were at intermediate risk,
and 14.6 percent were at low risk. At 6 months, the vast majority of our patients had an
intermediate risk of mortality according to the GRACE risk score (50.6 percent). The TIMI
score was also used to quantify the proportion of mortality risk. According to the TIMI
score, 65 percent of 184 patients diagnosed with NSTEMI and 51.43 percent of 105 patients
diagnosed with STEMI had a low risk of death; however, 14.29 percent of 105 patients
identified with STEMI had a high risk of mortality. Andhi et al., 2022 and Wong & White,
2005 show comparable results to our study, with the proportion of high-risk patients based
on the GRACE and TIMI scores being 36 percent and 57 percent, respectively [11,40]. Hence,
the performance of dynamic risk assessment scales with serial evaluations is crucial for
identifying patients who require more intense therapy.

Nineteen percent of NSTEMI patients were classified as NYHA Stage 1, 57.6 percent
as NYHA Stage 2, and 23.4 percent as NYHA Stage 3. Furthermore, 20 percent of STEMI
patients were classified as NYHA Stage 1, 47.6 percent as NYHA Stage 2, and 32.4 percent
as NYHA Stage 3. Furthermore, 59.7 percent of angina patients had NYHA Stage 1,
28.4 percent had NYHA Stage 2, and 11.9 percent had NYHA Stage 3. The vast majority of
ACS patients (49.16 percent) were in NYHA Stage 2. Andhi et al., 2022 reported results that
were comparable to ours [11].

There has been a lot of focus in recent years on the negative impact of depression
on outcomes in individuals with CHD [41]. QOL is also an indicator of the quality of
health care and is a type of treatment program. Measuring QOL in chronic illnesses
provides more information to the treatment team regarding the health of the patients [42].
Healthcare practitioners should focus not just on the physical aspect of patients but also
on their whole quality of life in terms of physical, psychological, mental, and social well-
being [15,25]. According to our results, the ability to engage in physical activity was
significantly diminished in NSTEMI and STEMI patients. Similar to this study, Andhi et al.,
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2022 and Imam & Jitpanya, 2022 discovered that 45 percent of individuals did not reach
the physical activity requirements after ACS diagnosis [11,16]. Moreover, lower HRQOL
is frequently reported following cardiac incidents. Persistent symptoms, both physical
(e.g., pain and tiredness) and psychological (e.g., sadness and anxiety), lower patients’
perceived degree of personal competence and capacity to accomplish daily tasks. ACS
survivors are 2.7 times more likely than the general population to have fair/poor general
health and 1.5 times more likely to experience limits in daily activities [15,22]. Accordingly,
more extensive interventions are necessary to improve patients’ quality of life, so boosting
physical functioning, reducing physical constraints, and restoring former skills, thereby
reducing morbidity and mortality among ACS patients.

Twenty-seven percent of 356 patients received conservative therapy (a single anticoag-
ulant), nine percent had aggressive therapy (dual anticoagulants), and sixty four percent
underwent surgical procedures such as PCI or CABG (reperfusion therapy). According to a
previously published study, PCI was the most suitable strategy for patients with STEMI
since the majority of patients over the age of 60 performed the procedures, which improves
QOL [43]. PCI was employed as both a diagnostic and therapeutic technique, emphasiz-
ing how important this intervention is in situations of myocardial infarction. It is crucial
to mention that PCI is also utilized as a therapeutic option for patients with ACS since
inserting a stent into the coronary arteries reduces the risk of death by around 30% [44].
Compared to the rates attained in the ACTION (81%) and GRACE (58%) registries, the
overall rate of PCI was quite low [45]. Consequently, it is crucial to expand the number
of healthcare institutions supplied with PCI facilities. Furthermore, since its inception in
the 1960s, CABG has shown gradual improvements in reducing disparities, with the use
of in situ internal mammary artery (IMA) grafting having the most dramatic favorable
effect [41]. This is comparable to earlier studies conducted by Andhi et al., 2022; Saju et al.,
2020; and Xavier et al., 2008, which showed growing trends of PCI in ACS, demonstrating
that early perfusion is crucial to the management of STEMI patients [5,11,46].

Medication utilization research provides a more accurate assessment of reasonable
drug use. Antiplatelets, anticoagulants, antidyslipidemics, antihypertensives, antianginals,
beta-blockers, diuretics, ARBs, ACE, CCBs, and inotropes are some medications used to
treat ACS. These medications were used to lower cardiovascular mortality and nonfatal my-
ocardial infarction in patients with ACS [5,11]. Statins (93 percent), antiplatelets (84 percent),
anticoagulants (79 percent), coronary vasodilators (65 percent), beta-blockers (63 percent),
diuretics (38 percent), angiotensin-converting enzyme (ACE) inhibitors (22 percent), CCBs
(20 percent), and inotropes (in acute heart failure patients, 7 percent) were the most com-
monly prescribed drug groups in our study. This is consistent with the literature since
statins are the most widely prescribed drugs for dyslipidemia in the treatment of persons
with ACS. Statin therapy reduces the incidence of CAD, recurrent MI, and stroke in pa-
tients who have been stabilized following ACS. This finding is consistent with the current
guidelines for using medication in cardiovascular crises [5,47]. Furthermore, Al-Saif et al.
(2012) found that the overall usage of statins following discharge was 93 percent and was
unaffected by age. The usage of beta-blockers dropped with age, reaching an all-time high
of 85 percent in patients over the age of 40, while the use of ACEI or ARB grew with age
but did not surpass 78 percent in those over the age of 56 [30].

Aspirin was the most commonly prescribed antiplatelet drug (42 percent). Nonethe-
less, 32 percent were given clopidogrel, 5 percent were given ticagrelor, and 3 percent
were given tirofiban. Similar findings were previously recorded by Andhi et al., 2022 and
Al-Saif et al., 2012 [11,30]. According to a meta-analysis conducted by the Antithrombotic
Trialists Collaboration, the use of aspirin in the treatment regimen of ACS patients reduced
cardiovascular events with unstable angina by 46% and proved that antiplatelet medication
is considerably advantageous in patients with ACS [5]. Moreover, heparin was the most
often prescribed anticoagulant by physicians (57 percent). Furthermore, 25% of all prescrip-



Healthcare 2023, 11, 1973 14 of 17

tions are filled with enoxaparin, 7% with rivaroxaban, and 9% of patients received dual
anticoagulants. The use of antiplatelet and anticoagulant medication decreases the chance
of ACS recurrence and rehospitalization, hence reducing the cost of hospital admissions,
which is a significant component of the total cost of managing ACS. Therefore, encouraging
clinicians to adhere to the recommended guidelines for the management of ACS will reduce
ACS recurrence, hospital admissions, and the total cost of ACS [48].

Nitrates were the most widely recommended coronary artery vasodilators (78 percent).
Nitrates dilate and enhance coronary collateral flow in both normal and diseased coronary
arteries. Isosorbide dinitrate was the most usually prescribed medicine in the current
study (28.5 percent). In addition, in investigations conducted by Muhit et al. (2012) and
Bake & Labu (2013), nitroglycerin was the most usually recommended medication [49,50].
Furthermore, amlodipine accounted for 18% of prescriptions, while trimetazidine accounted
for 3% of prescriptions. CCBs produce comparable coronary vasodilation and are hence
favored in vasospastic angina. Verapamil may be useful in lowering long-term episodes
following AMI. The most usually prescribed calcium channel blocker was amlodipine.
Swathi et al., 2016 reported similar results [51].

In our study, the most often prescribed antihypertensive medications were beta-
blockers (43%), ACE inhibitors (28%), ARBs (16%), CCBs (9%), and diuretics (4 percent).
The most prevalent combination was beta-blockers plus ACE inhibitors (33%), followed
by beta-blockers plus ARBs (29%), beta-blockers plus CCBs (22%), and beta-blockers plus
diuretics (10 percent). Beta-blockers are useful because they reduce myocardial oxygen
needs and hence the incidence of ischemia by attenuating the arrhythmogenic potential
of the injured myocardium. To prevent mortality in patients with simultaneous ACS,
stable heart failure, and diminished systolic function, it is suggested to maintain beta
blocker medication with one of three medicines (sustained release metoprolol succinate,
carvedilol, or bisoprolol) [5,52]. Unless contraindicated, ACEI is advised indefinitely in all
patients with LVEF less than 40%, as well as those with hypertension, diabetes mellitus,
and persistent chronic renal disease. ARBs are advised for individuals with heart failure or
MI who have LVEF of less than 40% and are ACEI intolerant [5,49,53]. Andhi et al., 2022
and Saju et al., 2020 found comparable results in their research. Valsartan was the most
often prescribed ARBs. Metoprolol was the most often prescribed beta-blocker. Furosemide,
spironolactone, and torsemide are the most often given diuretics. Amlodipine was the most
often prescribed CCB [5,11].

5. Conclusions

In conclusion, the present study explored ACS patients’ quality of life and drug
prescription patterns at Riyadh region hospitals in Saudi Arabia and documented that all
three HRQOL domains were deficient in ACS patients. In addition, statins, antiplatelets,
anticoagulants, coronary vasodilators, beta-blockers, diuretics, ARBs, ACE inhibitors,
CCBs, and inotropes were the most commonly recommended therapies. Moreover, PCI
with CABG reperfusion was used to treat most patients. Additionally, the ACS rate is still
rising in Saudi Arabia, especially among younger patients, due to the wide prevalence of
uncontrolled risk factors such as smoking, obesity, diabetes, and hypertension, which affect
the QOL of the patients. Therefore, the healthcare staff must be educated on the role of
QOL in ACS control and prevention and the new ACS management recommendations. To
reduce the incidence and effect of ACS, lifestyle changes and evidence-based therapy for
CVD risk factors must be prioritized.

6. Limitations and Recommendations for Future Studies

Because data were acquired solely in the Riyadh region, the conclusions of this study
may not represent the entire population of Saudi Arabia. As a result, more studies with a
bigger, multiethnic sample in different regions of Saudi Arabia are required to investigate
HRQOL and drug prescription patterns in patients with ACS in Saudi Arabia. In addition,
intervention trials to increase HRQOL are required.



Healthcare 2023, 11, 1973 15 of 17

Author Contributions: Conceptualization, M.F.B.; Data curation, A.A.A., A.M.K. and S.A.A.; For-
mal analysis, M.F.B., A.A.A., S.A.A. and S.F.; Funding acquisition, M.F.B., A.A.A., S.A.A. and S.F.;
Investigation, M.F.B., A.A.A., A.M.K., S.A.A. and S.F.; Methodology, M.F.B., A.A.A., A.M.K. and
S.A.A.; Resources, M.F.B., A.M.K. and S.F.; Software, M.F.B.; Validation, M.F.B., A.M.K. and S.F.;
Writing—original draft, M.F.B., A.M.K., S.A.A. and S.F.; Writing—review and editing, M.F.B. and
S.A.A. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the Deputyship for Research & Innovation, Ministry of
Education in Saudi Arabia, through project number (IF2/PSAU/2022/03/22574).

Institutional Review Board Statement: The study was carried out following the Helsinki Declaration
and was authorized by the institutional review board of the Standing Committee of Bioethics Research
at Prince Sattam bin Abdulaziz University (SCBR-081-2021). Informed consent was obtained from all
subjects involved in the study.

Informed Consent Statement: Written informed consent has been obtained from all subjects involved
in the study.

Data Availability Statement: The data presented in this study are available on logic request from
the corresponding author.

Acknowledgments: The authors extend their appreciation to the Deputyship for Research & Innova-
tion, Ministry of Education in Saudi Arabia, for funding this research work through project number
(IF2/PSAU/2022/03/22574).

Conflicts of Interest: The authors declare no conflict of interest. This research was funded by the
Deputyship for Research & Innovation, Ministry of Education in Saudi Arabia, through project
number (IF2/PSAU/2022/03/22574). Additionally, the funders had no role in the study’s design; in
the collection, analysis, or interpretation of data; in the writing of the manuscript; or in the decision
to publish the results.

References
1. Wacker-Gussmann, A.; Oberhoffer-Fritz, R. Cardiovascular risk factors in childhood and adolescence. J. Clin. Med. 2022, 11, 1136.

[CrossRef]
2. Sanchis-Gomar, F.; Perez-Quilis, C.; Leischik, R.; Lucia, A. Epidemiology of coronary heart disease and acute coronary syndrome.

Ann. Transl. Med. 2016, 4, 256. [CrossRef] [PubMed]
3. World Health Organization. Global Status Report on Noncommunicable Diseases 2014; World Health Organization: Geneva,

Switzerland, 2014.
4. Tsao, C.W.; Aday, A.W.; Almarzooq, Z.I.; Anderson, C.A.; Arora, P.; Avery, C.L.; Baker-Smith, C.M.; Beaton, A.Z.; Boehme, A.K.;

Buxton, A.E. Heart disease and stroke statistics—2023 update: A report from the American Heart Association. Circulation 2023,
147, e93–e621. [CrossRef] [PubMed]

5. Saju, D.; Joy, C.; Moorthy, M.A.; Wilson, B.; Antony, J.; Singaravel, S.; Thangavel, S. Prescription Pattern and Drug Utilization
Analysis in Patients with Acute Coronary Syndrome. Indian J. Pharm. Pract. 2020, 13, 369–373. [CrossRef]

6. Alrabiah, Z.; Wajid, S.; Alsulaihim, I.; Alghadeer, S.; Alhossan, A.; Babelghaith, S.D.; Al-Arifi, M. Adherence to prophylactic dual
antiplatelet therapy in patients with acute coronary syndrome—A study conducted at a Saudi university hospital. Saudi Pharm. J.
2020, 28, 369–373. [CrossRef]

7. Faisal, A.; Bander, A.; Ali, A.; Abadi, M.; Ahmed, A.; Alsubaie, A. Acute coronary syndrome among young patients in Saudi
Arabia (Single center study). J. Cardiol. Curr. Res. 2019, 12, 60–63.

8. Binti, N.N.; Ferdausi, N.; Anik, M.E.K.; Islam, L.N. Association of albumin, fibrinogen, and modified proteins with acute coronary
syndrome. PLoS ONE 2022, 17, e0271882. [CrossRef] [PubMed]

9. Ralapanawa, U.; Sivakanesan, R. Epidemiology and the magnitude of coronary artery disease and acute coronary syndrome: A
narrative review. J. Epidemiol. Glob. Health 2021, 11, 169. [CrossRef] [PubMed]

10. Candelaria, D.; Randall, S.; Ladak, L.; Gallagher, R. Health-related quality of life and exercise-based cardiac rehabilitation in
contemporary acute coronary syndrome patients: A systematic review and meta-analysis. Qual. Life Res. 2020, 29, 579–592.
[CrossRef]

11. Andhi, N.; Desham, P.; Madavi, C.; Bhavana, S.; Naresh, D. Assessment of quality of life and drug prescription pattern in acute
coronary syndrome. J. Indian Coll. Cardiol. 2022, 12, 111–118. [CrossRef]

12. De Leon, K.; Winokur, E.J. Examining acute coronary syndrome across ethnicity, sex, and age. J. Nurse Pract. 2022, 18, 31–35.
[CrossRef]

13. Al-Ghamdi, M.A. Morbidity pattern and outcome of patients admitted in a coronary care unit: A report from a secondary hospital
in southern region, Saudi Arabia. J. Community Hosp. Intern. Med. Perspect. 2018, 8, 191–194. [CrossRef]

14. Fathima, S.N. An Update on Myocardial Infarction. Curr. Res. Trends Med. Sci. Technol. 2021, 1.

https://doi.org/10.3390/jcm11041136
https://doi.org/10.21037/atm.2016.06.33
https://www.ncbi.nlm.nih.gov/pubmed/27500157
https://doi.org/10.1161/CIR.0000000000001123
https://www.ncbi.nlm.nih.gov/pubmed/36695182
https://doi.org/10.5530/ijopp.13.1.12
https://doi.org/10.1016/j.jsps.2020.01.018
https://doi.org/10.1371/journal.pone.0271882
https://www.ncbi.nlm.nih.gov/pubmed/35881574
https://doi.org/10.2991/jegh.k.201217.001
https://www.ncbi.nlm.nih.gov/pubmed/33605111
https://doi.org/10.1007/s11136-019-02338-y
https://doi.org/10.4103/jicc.jicc_50_21
https://doi.org/10.1016/j.nurpra.2021.10.018
https://doi.org/10.1080/20009666.2018.1500421


Healthcare 2023, 11, 1973 16 of 17

15. Monin, A.; Didier, R.; Leclercq, T.; Chagué, F.; Rochette, L.; Danchin, N.; Zeller, M.; Fauchier, L.; Cochet, A.; Cottin, Y. Coronary
Artery Embolism and Acute Coronary Syndrome: A critical appraisal of existing data. Trends Cardiovasc. Med. 2022, S1050-
1738(22)00107-4. [CrossRef]

16. Imam, H.; Jitpanya, C. Factors related to health-related quality of life in patients with acute coronary syndrome in West Java,
Indonesia: A correlational study. Belitung Nurs. J. 2022, 8, 349–356. [CrossRef]

17. Rossi, A. Electrocardiogram in Ischemic Heart Disease. In Ischemic Heart Disease: From Diagnosis to Treatment; Springer: New York,
NY, USA, 2023; pp. 171–189.

18. Yucel, C. Cardiac biomarkers: Definition, detection, diagnostic use, and efficiency. In The Detection of Biomarkers; Elsevier:
Amsterdam, The Netherlands, 2022; pp. 113–130.

19. Tolentino Júnior, D.S.; De Assis, E.M.; De Oliveira, R.C. Diagnostic and Therapeutic Resources for Risk Stratification of Patients
With Acute Coronary Syndrome. Hosp. Pract. Res. 2021, 6, 1–6. [CrossRef]

20. Beygui, F.; Castren, M.; Brunetti, N.D.; Rosell-Ortiz, F.; Christ, M.; Zeymer, U.; Huber, K.; Folke, F.; Svensson, L.; Bueno, H. Pre-
hospital management of patients with chest pain and/or dyspnoea of cardiac origin. A position paper of the Acute Cardiovascular
Care Association (ACCA) of the ESC. Eur. Heart J. Acute Cardiovasc. Care 2020, 9, 59–81. [CrossRef]

21. Chatzinikolaou, A.; Tzikas, S.; Lavdaniti, M. Assessment of Quality of Life in Patients With Cardiovascular Disease Using the
SF-36, MacNew, and EQ-5D-5L Questionnaires. Cureus 2021, 13, e17982. [CrossRef]

22. Pardo, Y.; Garin, O.; Oriol, C.; Zamora, V.; Ribera, A.; Ferrer, M. Patient-centered care in Coronary Heart Disease: What do you
want to measure? A systematic review of reviews on patient-reported outcome measures. Qual. Life Res. 2023, 32, 1405–1425.
[CrossRef]

23. Chan, P.Y.D.; Azzahhafi, J.; James, S. Risk assessment using risk scores in patients with acute coronary syndrome. J. Clin. Med.
2020, 9, 3039. [CrossRef]

24. Ahmed, K.O.; Ahmed, A.M.; Wali, M.B.; Ali, A.H.; Azhari, M.M.; Babiker, A.; Yousef, B.A.; Muddather, H.F. Optimal medical
therapy for secondary prevention of acute coronary syndrome: A retrospective study from a Tertiary Hospital in Sudan. Ther.
Clin. Risk Manag. 2022, 18, 391–398. [CrossRef]

25. Takieddin, S.Z.; Alghamdi, N.M.; Mahrous, M.S.; Alamri, B.M.; Bafakeeh, Q.A.; Zahrani, M.A.; Alamri, B.; Zahrani, M. Demo-
graphics and Characteristics of Patients Admitted With Acute Coronary Syndrome to the Coronary Care Unit at King Abdulaziz
University. Cureus 2022, 14, e26113. [CrossRef] [PubMed]

26. Höfer, S.; Saleem, A.; Stone, J.; Thomas, R.; Tulloch, H.; Oldridge, N. The macnew heart disease health-related quality of life
questionnaire in patients with angina and patients with ischemic heart failure. Value Health 2012, 15, 143–150. [CrossRef]
[PubMed]

27. Williams, N. The MRC breathlessness scale. Occup. Med. 2017, 67, 496–497. [CrossRef] [PubMed]
28. Ahmadi, Z.; Igelström, H.; Sandberg, J.; Sundh, J.; Sköld, M.; Janson, C.; Blomberg, A.; Bornefalk, H.; Bornefalk-Hermansson, A.;

Ekström, M. Agreement of the mMRC and NYHA scales for assessing the impact of self-rated breathlessness in cardiopulmonary
disease. ERJ Open Res. 2021, 8, 00460–2021.

29. Morrow, D.A.; Antman, E.M.; Charlesworth, A.; Cairns, R.; Murphy, S.A.; de Lemos, J.A.; Giugliano, R.P.; McCabe, C.H.;
Braunwald, E. TIMI risk score for ST-elevation myocardial infarction: A convenient, bedside, clinical score for risk assessment at
presentation: An intravenous nPA for treatment of infarcting myocardium early II trial substudy. Circulation 2000, 102, 2031–2037.
[CrossRef]

30. Al-Saif, S.M.; AlHabib, K.F.; Ullah, A.; Hersi, A.; AlFaleh, H.; Alnemer, K.; Tarabin, A.; Abuosa, A.; Kashour, T.; Al-Murayeh, M.
Age and its relationship to acute coronary syndromes in the Saudi Project for Assessment of Coronary Events (SPACE) registry:
The SPACE age study. J. Saudi Heart Assoc. 2012, 24, 9–16. [CrossRef]

31. Ahmed, A.M.; Hersi, A.; Mashhoud, W.; Arafah, M.R.; Abreu, P.C.; Al Rowaily, M.A.; Al-Mallah, M.H. Cardiovascular risk factors
burden in Saudi Arabia: The Africa Middle East cardiovascular epidemiological (ACE) study. J. Saudi Heart Assoc. 2017, 29,
235–243. [CrossRef]

32. Thiruvisaakachelvy, B.; Ab Manap, N.; Khalid, K.; Alias, M.; Jamaludin, N. Quality of life among post acute myocardial infarction
patient. ILKKM J. Med. Health Sci. 2019, 1, 20–24.

33. Balghith, M. Risk Factors among Young Saudi Male Patients who underwent Coronary Revascularization (PCI or CABG).
J. Cardiol. Curr. Res. 2017, 9, 324.

34. Blankstein, R.; Budoff, M.J.; Shaw, L.J.; Goff, D.C.; Polak, J.F.; Lima, J.; Blumenthal, R.S.; Nasir, K. Predictors of coronary
heart disease events among asymptomatic persons with low low-density lipoprotein cholesterol: MESA (Multi-Ethnic Study of
Atherosclerosis). J. Am. Coll. Cardiol. 2011, 58, 364–374. [CrossRef] [PubMed]

35. Sinha, S.K.; Krishna, V.; Thakur, R.; Kumar, A.; Mishra, V.; Jha, M.J.; Singh, K.; Sachan, M.; Sinha, R.; Asif, M. Acute myocardial
infarction in very young adults: A clinical presentation, risk factors, hospital outcome index, and their angiographic characteristics
in North India-AMIYA Study. ARYA Atheroscler. 2017, 13, 79.

36. Hersi, A.; Al-Habib, K.; Al-Faleh, H.; Al-Nemer, K.; AlSaif, S.; Taraben, A.; Kashour, T.; Abuosa, A.M.; Al-Murayeh, M.A. Gender
inequality in the clinical outcomes of equally treated acute coronary syndrome patients in Saudi Arabia. Ann. Saudi Med. 2013, 33,
339–346. [CrossRef] [PubMed]

https://doi.org/10.1016/j.tcm.2022.07.004
https://doi.org/10.33546/bnj.1247
https://doi.org/10.34172/hpr.2021.01
https://doi.org/10.1177/2048872615604119
https://doi.org/10.7759/cureus.17982
https://doi.org/10.1007/s11136-022-03260-6
https://doi.org/10.3390/jcm9093039
https://doi.org/10.2147/TCRM.S361129
https://doi.org/10.7759/cureus.26113
https://www.ncbi.nlm.nih.gov/pubmed/35875268
https://doi.org/10.1016/j.jval.2011.07.003
https://www.ncbi.nlm.nih.gov/pubmed/22264982
https://doi.org/10.1093/occmed/kqx086
https://www.ncbi.nlm.nih.gov/pubmed/28898975
https://doi.org/10.1161/01.CIR.102.17.2031
https://doi.org/10.1016/j.jsha.2011.08.001
https://doi.org/10.1016/j.jsha.2017.03.004
https://doi.org/10.1016/j.jacc.2011.01.055
https://www.ncbi.nlm.nih.gov/pubmed/21757113
https://doi.org/10.5144/0256-4947.2013.339
https://www.ncbi.nlm.nih.gov/pubmed/24060711


Healthcare 2023, 11, 1973 17 of 17

37. Al-Quwaidhi, A.J.; Pearce, M.S.; Sobngwi, E.; Critchley, J.A.; O’Flaherty, M. Comparison of type 2 diabetes prevalence estimates in
Saudi Arabia from a validated Markov model against the International Diabetes Federation and other modelling studies. Diabetes
Res. Clin. Pract. 2014, 103, 496–503. [CrossRef] [PubMed]

38. Ralapanawa, U.; Kumarasiri, P.V.R.; Jayawickreme, K.P.; Kumarihamy, P.; Wijeratne, Y.; Ekanayake, M.; Dissanayake, C.
Epidemiology and risk factors of patients with types of acute coronary syndrome presenting to a tertiary care hospital in Sri
Lanka. BMC Cardiovasc. Disord. 2019, 19, 229. [CrossRef] [PubMed]

39. DeVon, H.A.; Mirzaei, S.; Zègre-Hemsey, J. Typical and atypical symptoms of acute coronary syndrome: Time to retire the terms?
J. Am. Heart Assoc. 2020, 9, e015539. [CrossRef]

40. Wong, C.-K.; White, H.D. Value of community-derived risk models for stratifying patients with non-ST elevation acute coronary
syndromes. Eur. Hear. J. 2005, 26, 851–852. [CrossRef]

41. Albilasi, T.M.; Albilasi, B.M.; Alonazi, M.A.A.; Al-ruwaili, W.S.; Almarkhan, M.H.; Alanazi, N.H.; Alotaibi, H.J. Assessment and
Evaluation of the Quality of Life of Saudi Patients Underwent Coronary Artery Bypass Graft (2–5 years). Egypt. J. Hosp. Med.
2018, 70, 452–457. [CrossRef]

42. Falsarella, G.R.; Coimbra, I.B.; Neri, A.L.; Barcelos, C.C.; Costallat, L.T.L.; Carvalho, O.M.F.; Coimbra, A.M.V. Impact of rheumatic
diseases and chronic joint symptoms on quality of life in the elderly. Arch. Gerontol. Geriatr. 2012, 54, e77–e82. [CrossRef]

43. Li, R.; Yan, B.P.; Dong, M.; Zhang, Q.; Yip, G.W.-K.; Chan, C.-P.; Zhang, M.; Zhang, Q.; Sanderson, J.E.; Yu, C.-M. Quality of life
after percutaneous coronary intervention in the elderly with acute coronary syndrome. Int. J. Cardiol. 2012, 155, 90–96. [CrossRef]

44. Alcock, R.; Yong, A.; Ng, A.; Chow, V.; Cheruvu, C.; Aliprandi-Costa, B.; Lowe, H.; Kritharides, L.; Brieger, D. Acute coronary
syndrome and stable coronary artery disease: Are they so different? Long-term outcomes in a contemporary PCI cohort. Int. J.
Cardiol. 2013, 167, 1343–1346. [CrossRef]

45. Cowper, P.A.; Knight, J.D.; Davidson-Ray, L.; Peterson, E.D.; Wang, T.Y.; Mark, D.B.; Investigators, T.A. Acute and 1-year hospital-
ization costs for acute myocardial infarction treated with percutaneous coronary intervention: Results from the TRANSLATE-ACS
Registry. J. Am. Heart Assoc. 2019, 8, e011322. [CrossRef] [PubMed]

46. Xavier, D.; Pais, P.; Devereaux, P.; Xie, C.; Prabhakaran, D.; Reddy, K.S.; Gupta, R.; Joshi, P.; Kerkar, P.; Thanikachalam, S.
Treatment and outcomes of acute coronary syndromes in India (CREATE): A prospective analysis of registry data. Lancet 2008,
371, 1435–1442. [CrossRef] [PubMed]

47. Khurana, S.; Gupta, S.; Bhalla, H.L.; Nandwani, S.; Gupta, V. Comparison of anti-inflammatory effect of atorvastatin with
rosuvastatin in patients of acute coronary syndrome. J. Pharmacol. Pharmacother. 2015, 6, 130–135. [CrossRef]

48. Dong, O.M.; Wheeler, S.B.; Cruden, G.; Lee, C.R.; Voora, D.; Dusetzina, S.B.; Wiltshire, T. Cost-effectiveness of multigene
pharmacogenetic testing in patients with acute coronary syndrome after percutaneous coronary intervention. Value Health 2020,
23, 61–73. [CrossRef] [PubMed]

49. Muhit, M.A.; Rahman, M.O.; Raihan, S.Z.; Asaduzzaman, M.; Akbar, M.A.; Sharmin, N.; Faroque, A. Cardiovascular disease
prevalence and prescription patterns at a tertiary level hospital in Bangladesh. J. Appl. Pharm. Sci. 2012, 2, 80–84.

50. Bake, M.A.; Labu, Z. Surveillance on prescribed cardiovascular drugs by generic names in Dhaka city of Bangladesh. Int. J. Pharm.
Life Sci. (IJPLS) 2013, 4, 2511–2520.

51. Swathi, M.; Akhilendran, R.; Hima, M.; Fahida, F.; Veena, V.; Pradeep, P. Analysis of drug prescribing pattern and sociode-
mographic background in patients with Coronary Artery Disease in a tertiary care hospital. Eur. J. Pharm. Med. Res. 2016, 3,
352–358.

52. Banerjee, S.; Kumar, V.; Ramachandran, P.; Kamath, A. Does the pharmacological management of unstable angina vary with age
and gender-a descriptive study. J. Clin. Diagn. Res. 2010, 4, 3150–3157.

53. Martinez, M.; Agusti, A.; Arnau, J.M.; Vidal, X.; Laporte, J.-R. Trends of prescribing patterns for the secondary prevention of
myocardial infarction over a 13-year period. Eur. J. Clin. Pharmacol. 1998, 54, 203–208. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.diabres.2013.12.036
https://www.ncbi.nlm.nih.gov/pubmed/24447810
https://doi.org/10.1186/s12872-019-1217-x
https://www.ncbi.nlm.nih.gov/pubmed/31638908
https://doi.org/10.1161/JAHA.119.015539
https://doi.org/10.1093/eurheartj/ehi214
https://doi.org/10.12816/0043486
https://doi.org/10.1016/j.archger.2011.06.038
https://doi.org/10.1016/j.ijcard.2010.09.050
https://doi.org/10.1016/j.ijcard.2012.04.011
https://doi.org/10.1161/JAHA.118.011322
https://www.ncbi.nlm.nih.gov/pubmed/30975005
https://doi.org/10.1016/S0140-6736(08)60623-6
https://www.ncbi.nlm.nih.gov/pubmed/18440425
https://doi.org/10.4103/0976-500X.162011
https://doi.org/10.1016/j.jval.2019.08.002
https://www.ncbi.nlm.nih.gov/pubmed/31952675
https://doi.org/10.1007/s002280050446

	Introduction 
	Materials and Methods 
	Study Design and Participants 
	Study Tools 
	Data Collection 
	Statistical Analysis 

	Results 
	The Sociodemographic, Symptoms, and Diagnostic Profiles of ACS Patients 
	The MacNew Heart Disease Health-Related Quality of Life Questionnaire 
	Mortality Risk in Hospital and at 6 Months Calculated Using GRACE Score 
	Mortality Risk in NSTEMI and STEMI Patients Calculated Using TIMI Score 
	Diagnosis versus NYHA Functional Class 
	Diagnosis versus MRCB Scale 
	Classes of Commonly Prescribed Medicines and Surgical Interventions for ACS Patients 

	Discussion 
	Conclusions 
	Limitations and Recommendations for Future Studies 
	References

