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Abstract
Background/Aim: Acute coronary syndrome (ACS) in young people is a 
problem of growing concern. There is an increasing need to evaluate this 
disease and predict its sequelae for better prevention and management. 
Aim of this study was to analyse clinical and pharmacological aspects of 
ACS hospitalised patients for a better evaluation and prediction. 
Methods: The study included questionnaire based data taken from 225 
patients (207 males, 18 females) admitted to Ibn Al-Nafees tertiary cardiac 
centre. Socio-economic, clinical and pharmacological data were obtained 
from all patients with follow up from time of admission to discharge.
Results: Male to female ratio was 11.5:1, anterior infarction was the pre-
dominant site (54.6 %), mortality rate was 1.3 %. Ejection fraction (LVEF) 
was below 45 % in 66.7 % of the patients, majority (70.7 %) with isch-
aemic hypokinesia. Smoking was the most common risk factor (77.3 %). 
Heart failure (HF) was the most common complication (57.3 %). There were 
significant relationship between HF occurrence and number of risk fac-
tors, LVEF, anterior site of ACS and number of echo findings. There were 
non-significant increase in relative risk of HF with each risk factor, positive 
troponin and pre-admission pain duration. Prediction tests showed an as-
cending positive slope of HF risk with number of risk factors, duration of 
admission and age. 
Conclusion: There was a high rate of HF occurrence in this study which 
is mostly attributed to major wall damage due to blockage of the main 
coronary artery. Analysis demonstrated a good survival rate but high rate 
of HF occurrence urges for more consideration of guideline-directed man-
agement.
      
Key words: Acute coronary syndrome; Myocardial infarction; Heart fail-
ure; Ticagrelor; Clopidogrel; Antiplatelets.  
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Introduction

Acute coronary syndrome (ACS) is a subset of 
coronary heart disease which includes myo-
cardial symptomatic clinical changes with or 
without electrocardiogram (ECG) changes and 
cardiac troponin1 - unstable angina, non-ST-seg-
ment elevation myocardial infarction (NSTEMI) 

and ST-segment elevation myocardial infarction 
(STEMI).2 ACS is responsible for a significant 
number of inpatient admissions worldwide, with 
175,000 inpatient admissions in the United King-
dom in 2012.3 ACS is more common in males than 
females, with a male to female ratio of 2.19:1.4 
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Methods

This was a prospective observational cohort 
study conducted in the Critical Care Unit of Ibn 
Al-Nafees Cardiac Care Tertiary Centre, Al-Rusafa 
Health Directorate, Baghdad-Iraq. Study included 
225 patients (207 males, 18 females) admitted 
for a period of 18 months from January 2020 to 
June 2021. Data collection was done through a de-
tailed well-organised questionnaire forms. Data 
were obtained directly from the patients and 
some missed data were obtained from the clinical 
records. Inclusion criteria included: patients low-
er than 45 years age from both sexes, presented 
with typical chest pain and approved to be ACS, 
treated within the adopted regime by giving an 
urgent loading dose of antiplatelet (ticagrelor 180 
mg or clopidogrel 300 mg) in addition to acetyl-
salicylic acid 300 mg and other needed medica-
tions, then being admitted urgently for PCI and 
later followed-up until their discharge.

Prescriptions of all patients of either sex diag-

ACS is caused by the rupture of an atherosclerotic 
plaque in the coronary artery, leading to the for-
mation of a blood clot that obstructs blood flow 
to the heart muscle. Many factors can precipitate 
ACS, including physical or emotional stress, drug 
use and spontaneous implantable cardioverter 
defibrillator shocks.5 Treatment for ACS includes 
medications such as a bullous dose of acetylsali-
cylic acid (300 mg), heparin, antiplatelet therapy 
(clopidogrel or ticagrelor) and nitroglycerin, as 
well as invasive procedures such as percutane-
ous coronary intervention (PCI) and coronary 
artery bypass grafting (CABG).6

Coronary artery disease (CAD) is a major cause 
of morbidity and mortality worldwide due to 
obstructive atherosclerotic coronary changes. 
There are two main forms of CAD: chronic sta-
ble ischaemic heart disease where coronary ar-
teries slowly and progressively narrow over the 
years. The other type is ACS. STEMI involves 
complete occlusion of coronary artery due to 
atherosclerotic plaque, characterised by ST- seg-
ment elevation and raised cardiac biomarkers.7 
The commonly predicted risk factors of CAD are 
hyperlipidaemia, hypertension, smoking, diabe-
tes, obesity, age factor including females above 
55 years and males above 45 years and positive 
family history.8

The common symptoms of CAD include chest dis-
comfort or anginal pain, shortness of breath or 
dyspnoea, dizziness or lightheaded, palpitations, 
nausea, stomach discomfort or vomiting and 
sometimes weakness. Females may demonstrate 
atypical symptoms. Over the years, CAD can vi-
tiate the heart and lead to complications like ar-
rhythmias  most likely atrial fibrillation, cardiac 
arrest, cardiogenic shock and heart failure (HF).9

Treatment and prevention for CAD embraces life-
style changes, risk factor prevention and med-
ications. The minimally invasive coronary re-
vascularisation procedure like PCI or coronary 
angioplasty helps to improve blood flow to the 
heart. CABG is another surgical method to create 
a new path for the blood to flow around block-
ages. Medications include nitrates, beta blockers, 
angiotensin-converting-enzyme (ACE) inhibitors, 
angiotensin II receptor blockers (ARBs), statins 
and antiplatelet agents. High and moderate risk 
patients typically undergo surgery within 24-48 
h. To evade high morbidity and mortality related 
with ACS, it must be quickly and appropriately di-
agnosed and managed.10, 11

The age of onset of ACS varies widely, with pa-
tients ranging from 18 to 69 years old, with a me-
dian age of 28 years.4 It is well known that ACS 
risk increases with age. Therefore, it occurs more 
often in older than younger age groups. Although 
atherosclerotic changes appear early in arteries 
but serious symptoms of disease usually needs 
many years to be clinically prominent.12 The cut 
off age of 45 years old had been suggested by most 
researchers to define ACS in young patients.13 

There are increasing indicators of concern re-
garding the rates of ACS among young people but 
data still deficient about disease management 
outcomes which urge to more study of this sub-
ject.14 About 6-10 % of cardiac infarctions in Unit-
ed States occurs in patients below 45 years old.15 
Regarding Iraqi data a study conducted in Duhok 
City revealed that in 36 out of 380 (9.47 %) ACS 
patients were less than 45 years age16 while an-
other study conducted in Sulaimaniyah showed 
that patients below 45 years old were 21.6 %.17 

The main objective of this study was to analyse 
different clinical and pharmacological aspects 
related to ACS in hospitalised patients under 45 
years of age and their effects in cure and predic-
tion of complication occurrence.
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Results

In this study, socio-demographic data of the pa-
tients which are listed in Table 1 had shown that 
majority of the patients (70.7 %) were between 
36-45 years. Majority of the patients were male 
(92 %) with male to female ratio 11.5:1, married 
(80.9 %) and from low socio-economic class (88.0 
%). Most of them were employed (53.4 %) and 
college graduated (54.2 %).

Regarding clinical findings, it was found that ma-
jority of the infarction sites were anterior (54.6 
%). Left ventricular ejection fraction (LVEF) 
was above 55 % in (37.3 %) of the patients. Echo 
findings revealed that ischaemic hypokinesia 
(70.7 %) and left ventricular (LV) systolic dys-
function (61.3%) were the most presenting fea-
tures. Coronary angiography demonstrated that 

Table 1: Socio-demographic characteristics of the patients with 
the acute coronary syndrome

N: number of patients; %: percentage of total number of patients;

Socio-demographic 
variables N %

Age

≤ 25

26-35

36-45

Sex

Male 

Female 

Marital status

Married 

Single 

Divorced 

Socio-economic class 

Low

Intermediate 

High 

Employment 

Employed 

Unemployed 

Education 

Illiterate 

Primary school

Elementary school

College 

High degree

4

62

159

207

18

180

40

5

198

18

9

120

105

24

38

35

122

6

1.8

27.5

70.7

92.0

8.0

80.0

17.8

2.2

88.0

8.0

4.0

53.4

46.6

10.9

16.8

15.5

54.2

2.6

nosed with ACS from the time the patient was ad-
mitted were collected and documented in a soft 
and hard copy of case record form (CRF) includ-
ing the patient’s particulars and drug details. The 
prescriptions were analytically scrutinised using 
the WHO core prescribing indicators. Pregnant 
females and patients with other interrelated car-
diac disease like arrhythmias, endocarditis and 
rheumatic heart disease and other non-comply-
ing with inclusion criteria were excluded. All pa-
tients were diligently followed from the time of 
admission till discharge. The past medical histo-
ry of the patient was also reviewed.

Socio-economic class was classified into low, in-
termediate and high according to a specific ques-
tions including residence, occupation, income 
and other related information. Other data col-
lected directly from the patients, their relatives 
and CRF.

Data analysis was done by Statistical Package for 
Social Science (SPSS) version 24. Analysis and in-
terpretation of data was implemented by using 
descriptive statistics to obtain frequencies and 
proportions. Inferential statistics were conduct-
ed to obtain odds ratio, relative risk, Chi-square 
test and logistic regression wherever needed. 
Figures and tables were used for interpretation 
and displaying of data. At 95 % confidence inter-
val (CI), p < 0.05 was considered statistically sig-
nificant in all tests.

left anterior descending artery (61.8 %) was the 
most frequently blocked artery. Nause and vom-
iting (49.8 %) was the most frequent presenting 
symptom after chest pain which was excluded 
because it occurred in all patients and adopted 
as a major inclusion criterion. Smoking (77.3 %) 
was the most frequent risk factor. Troponin test 
was negative in (58.7 %) of the patients. HF was 
the most common complication in more than half 
of the patients (57.3 %). Majority of the patients 
(91.1 %) presented to the hospital within 1 day 
of symptom appearance and about half (50.6 %) 
were discharged after 4 days of hospital admis-
sion. Details are listed in Table 2.

Table 3 demonstrates the relationship between 
the major complication (HF) and different clini-
cal features of the patients. The link between HF 
occurrence and risk factors number was highly 
significant (p < 0.00001). The same result was 
obtained in relation to type of ACS, LVEF, echo 
findings and duration of hospital admission.
  
Variables included were only those which were 
related to HF (213 out of 225 patients). Chi-square 
test was done, p-value was significant (< 0.05).
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There was no significant relationship between 
age (p = 0.153), sex (p = 0.292) and employment 
(p = 0.880) of the patients with occurrence of HF 
(Table 4). On the other hand, there was a highly 
significant relationship between marital status 
and HF (p < 0.00001).  

Table 2: Clinical findings of patients with acute coronary syn-
drome under 45 years of age

Table 3: Heart failure (HF) probability in relation to different clin-
ical variables

*more than one feature could be presented in the patient. ACS: acute cor-
onary syndrome; LVD: left ventricular diastolic dysfunction; LVSD: left ven-
tricular systolic dysfunction; RVD: right ventricular dysfunction; MR: Mitral 
regurgitation; TR: tricuspid regurgitation; AR: aortic regurgitation; HHD: hy-
pertensive heart disease; LV: left ventricle; MVP: mitral valve prolapse; LVH: 
left ventricular hypertrophy; LMB: left marginal branch; LAD: left anterior de-
scending; CX: circumflex; RCA: right coronary artery; OM: obtus marginal; 
HF: heart failure; N: number of patients; %: percentage of total number of 
patients;

Variable N %

Type of ACS (infarction site)

Anterior

Inferior

Posterior

Lateral

Stable angina

Unstable angina

Left ventricular ejection fraction (LVEF)

> 55 %

45-55 %

35-44 %

< 35 %

Echo findings*  

Normal

LVDD

LVSD

Hypokinesia (ischemia)

RVD

MR

TR

AR

HHD

LV thrombosis

MVP

LVH

Findings of coronary angiography* 

LMB

LAD

CX

RCA

OM

Diagonal

Ramus

None

Clinical symptoms (other than chest pain)

Epigastric pain

Dyspnoea

Nausea and vomiting

Diaphoresis

None

Risk factors*  

Diabetes mellitus

Smoking

Hypertension

Dyslipidaemia

Stress

Family history

COVID-19

None

Troponin 

Positive

Negative

Complications 

None

Arrhythmia

HF

Death

Time of admission after pain

Within 1 day

2 days

More than 2 days

Duration of admission (days)  

2

3

4

5

6

 

123

 63

 0

 6

 3

 30

84

69

60

12

 21

 42

 138

 159

 15

 22

 4

 5

 17

 3

 3

 18

 9

 139

 48

 74

 3

 0

 7

54

22

42

112

6

43

 60

 17

 75

 12

 129

 36

 18

 3

 97

 128

84

9

129

3

205

18

2

18

54

114

24

15

1.3

58.7

37.4

4.0

57.3

1.3

91.1

8.0

0.9

8

 24

 50.6

 10.7

 6.7

54.6

28.0

0.0

2.7

1.3

13.3

37.3

30.7

26.7

5.3

9.3

18.7

61.3

70.7

6.7

9.7

1.7

2.2

7.5

1.3

1.3

8.0

4.0

61.8

21.3

33.3

1.3

0.0

3.1

24.0

9.8

18.6

49.8

2.7

19.1

26.7

77.3

33.3

5.3

57.3

16.0

8.0

1.3

Variables included are only those which were related to heart failure (213 
out of 225 patients). ACS acute coronary syndrome; LVEF: left ventricular 
ejection fraction;
*Chi-square test was done, p-value was significant (< 0.05).

Variables HF-Yes HF-No Total p-value

Number of risk factors 

1

2

3 and more

None 

Site of ACS 

Anterior 

Inferior

Lateral

Stable/ unstable angina

LVEF

> 55 %

45-55 %

< 44 % 

Echo findings

1

2

3 and more 

None 

Duration of admission (days)

2

3

4

5

6

Total

3

63

51

12

84

33

3

9

3

66

60

9

84

34

2

2

18

84

16

9

129

24

30

27

3

24

30

6

24

78

3

3

33

24

6

21

16

36

22

5

5

84

27

93

78

15

108

63

9

33

81

69

63

42

108

40

23

1

54

109

21

15

213

 0.00001*

0.000012*

< 0.00001*

 < 0.00001*

 < 0.00001*
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Table 4: Heart failure (HF) patient complication probability ac-
cording to socio-demographic variables

Table 5: Relative risk and odd ratio of heart failure (HF) according to risk factors, troponin 
value, pre-admission pain time and antiplatelet drug administered

*Chi-square test was done, p-value was significant (< 0.05);

HF: heart failure; RR: relative risk; CI: confidence interval; OR: odd ratio; ASA: acetylsalicylic acid;

0.0001*

0.8800

  0.1530

0.2920

Socio-demographic 
variables

Socio-demographic 
variables

Age / years

22-33

34-45

Sex 

Male 

Female 

Marital status 

Married 

Single / divorced

Employment 

Employed 

Unemployed 

Total

Smoking 

Yes 

No 

Dyslipidaemia

Yes 

No 

Hypertension

Yes 

No 

Diabetes mellitus

Yes 

No 

Troponin

Positive

Negative 

Pre-admission pain duration

Within 1 day 

More than 1 day

Antiplatelet drug on admission

Ticagrelor 

Ticagrelor + ASA

18

111

120

9

119

10

72

57

129

177

48

12

213

75

150

60

165

97

128

 

205

20

72

153

108

24

6

123

48

81

39

90

60

69

 

120

9

47

87

69

24

6

90

27

69

21

75

37

59

 

85

11

25

66

1.22

0.87

1.18

1.19

1.15

 

1.30

1.15

0.898 - 1.658

0.486 - 1.542

0.946 - 1.484

0.945 - 1.503

0.917 - 1.435

0.791 - 2.141

0.923 - 1.427

0.200

0.620

0.130

0.140

0.230

 

0.300

0.210

1.57

0.73

1.51

1.55

1.39

 

1.73

1.43

18

66

81

3

56

28

46

38

84

36

177

 201

 12

175

38

118

95

213

HF-Yes

HF-Yes

HF-No

HF-No 95 % CI

Total

Total RR

p-value

p-value OR

Relative risk and odds ratio of HF according to 
different variables are listed in Table 5 which re-
vealed no significant association between pres-
ence of all these variables and occurrence of HF 
although some numbers suggested an increased 
risk and odds ratio but still not significant. 

Binary logistic regression was employed to deter-
mine predictors of HF as a complication of ACS in 
the following factors: age, duration of hospital ad-
mission and number of risk factors of the patients, 
as demonstrated in Figures 1, 2 and 3, respective-
ly. There was a positive association between these 
factors and number of patients with HF.  
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Figure 1: Logistic regression be-
tween dependent factor (heart 
failure) and independent factor 
(age)

p-value: linear 0.089, logistic 0.094;

Figure 2: Logistic regression be-
tween dependent factor (heart 
failure) and independent factor 
(duration of hospital admission)

p-value: linear 0.002, logistic 0.000;

Figure 3: : Logistic regression 
between dependent factor 
(heart failure) and independent 
factor (number of risk factors 

p-value: linear 0.065, logistic 0.017
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Figure 4: Percentage ranking 
of discharge medications pre-
scribed to the patients

The prescribed medications on discharge were 
antiplatelet drugs, 66.6 % of the patients received 
ticagrelor 90 mg while 28.0 % of them received 
clopidogrel 75 mg and 96.0 % received acetylsal-
icylic acid 100 mg.  Bisoprolol 5 mg was the most 
prescribed beta blocker agent (33.3 %). Among 
statins rosuvastatin was the most prescribed 
drug (66.2 %) followed by atorvastatin 40 mg 
(20.0 %). Between ACEI and ARBS lisinopril 5 mg 
was the most prescribed (45.3 %) (Figure 4).

Discussion

This study analysed 225 patients of ACS during 
a period of 18 months in the cardiac care unit of 
Ibn Al-Nafees Tertiary Care Hospital in Baghdad. 
All of them were under 45 years of age but 70.7 
% were in the age group 36-45 years (mean age 
was 38.17 ± 6.32 years) this results seems to be 
near to the mean age calculated by another com-
parable study conducted in Malaysia on 282 pa-
tients which was (39.2 ± 5.1 years),18 majority of 
them were males (92 %). These data complied 
with most other studies as ACS is more common 
in older age group and in male population due 
to physiological mechanisms and presence of 
risk factors.17, 19 Regarding male to female ratio 
(11.5:1) in this study, this can be explained by far 
less exposure of  females in sampled communi-
ty to risk factors like smoking, stress and alcohol 

than males. In addition, oestrogen tends to con-
fer young females a protective effect against cor-
onary atherosclerosis.20

Most of the patients (53.4 %) were employed link-
ing work related stress factors to ACS. Married 
patients were in majority (80.2 %) which goes 
against many studies which have shown that un-
married people are more likely to develop coro-
nary artery disease21 but this can be explained by 
link of low socio-economic status of the majority 
of the patients (88.0 %) and psychological stress 
as the second important risk factor (57.3 %) 
which imposes familial responsibilities as an ad-
ditional psychological burden on the patients be-
low 45 years of age. Regarding risk factors, smok-
ing (77.3 %) and stress (57.3 %) were the most 
common risk factors in patients which is correlat-
ed with the study of Wang et al.22 Zupancic study 
concluded that psychological stress is associated 
with ACS especially in patients with previously 
silent disease.23

 
Many studies suggested hypertension as the first 
risk factor in ACS patients24, 25 but the probable 
reason for these factors retreat in this study is 
the young age of the patients sample since hy-
pertension tends to occur in older age which is 
associated with structural changes in arteries.26 
Family history of ACS was found in 16 % of the 
patients in this study which was lower than that 
of another Iraqi study in a comparable sample 
which found that it was 24 %.27
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Echo findings demonstrated that ischaemic heart 
disease patients were maximum 61.3 % and LV 
systolic dysfunction was more than LV diastolic 
dysfunction. Echo finding can help in early de-
tection and diagnosis of ACS and guide in prop-
er management thereby decreasing mortality. 
These finding can be used as independent predic-
tors and can help in identifying high risk-patients, 
patients who need medical therapy or surgical in-
tervention and follow them to improve their out-
come. High percentage of LV ischaemic damage 
occurred mostly due to high percentage of block-
age in left anterior descending artery (the largest 
coronary artery) (61.8 %) which lead to systolic 
and diastolic dysfunction and that explains the 
high proportion of HF complication (57.3 %) of 
patients in the current study which was higher 
than the Malaysian study (35.4 %). Incidence of 
HF among patients hospitalised for an acute MI 
varies among studies, starting from 14-36 %.28 In 
spite of the lower mortality rate in this study than 
the global rate, HF occurrence was much higher.

As for complications, 37.4 % of the patients es-
caped with no complications but most of the pa-
tients (57.3 %) developed HF. Mortality rate was 
1.3 % which is lower than the global rate of mor-
tality that was estimated by 7 %.29 This is most-
ly due to rapid coronary intervention and young 
age of the patients. Arrhythmia occurred in 4 % 
of the patients which was lower in comparison to 
the Malaysian study (18.4 %).

For HF as a major complication in this study, rela-
tions with different parameters were assessed to 
predict the future probability of occurrence. Re-
garding the relation between HF occurrence with 
number of risk factors per each patient there was 
an extremely significant difference among groups 
since its occurrence was higher in patients with 2 
and more risk groups in comparison to none and 
single risk groups which imposes a strong rela-
tionship between number of risk factors and HF 
as a complication of ACS. This finding suggests 
clearly that ACS in young people is mostly an out-
come of more than one independent risk factor 
synergism. 

The type of ACS was significantly associated with 
HF occurrence (p < 0.000012) as 84/108  (about 
87 %) of patients with anterior type ended with 
HF. Anterior wall infarction is associated with a 
higher risk of adverse remodelling  and HF.30 The 
higher risk of HF associated with anterior MI is 
caused by the greater magnitude of irreversible 

LV damage, as compared with other MI loca-
tions.31 On the other hand LVEF was extremely 
significant in association between HF and re-
duced ejection fraction results, this suggest high-
er area of  LV wall damage due to blockage of 
main anterior coronary artery. Also, there were 
extremely significant association between 2 and 
more echo findings and HF occurrence which can 
be explained by the previously mentioned caus-
es. In addition and for the same reasons patients 
who developed HF had significantly higher dura-
tion of hospital stay.

Relative risk and odds ratio of developing HF 
were higher but with non-significant manner in 
all factors except dyslipidaemia which was as-
sociated with lower risk, this seems to be due to 
the low effect of dyslipidaemia as an independent  
risk factor of ACS in young population. Regard-
ing troponin, pre-admission pain duration and 
antiplatelet drug(s) on admission there was a 
non-significant increase of relative risk and odd 
ratio predicting a non-significant increase in HF 
occurrence in presence of these factors.
 
HF risk prediction was assessed with logistic 
regression test in regard to the following inde-
pendent factors (age, duration of hospital ad-
mission and number of risk factors). The results 
have shown that there is a positive correlations 
between increased number of HF patients and 
increase of each of these independent factors 
consolidating the previous results of relation 
between HF occurrence and these factors in the 
form that it can be expected HF more often as a 
complication of ACS in the presence of these fac-
tors. Improving prediction of ACS patients at risk 
of HF development is needed since timely initia-
tion of guideline‐directed HF therapy can reduce 
the risk of further LV remodelling, morbidity and 
mortality.31-33

In light of the above results the discharge treat-
ment strategy should concentrate on the pre-
vention of post MI complication development es-
pecially HF alongside with inhibition of further 
atherosclerotic process development. It is rec-
ommended to consider an urgent interventional 
management for the ischaemic patients with an-
terior ischemia and those who have more than 2 
risk factors prior to MI development.

In the current study, beta blocker drugs (metop-
rolol, bisoprolol and carvedilol) were prescribed 
for 69.3 % of the discharged patients which 
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There was a high rate of HF occurrence in this 
study which is mostly attributed to major wall 
damage due to blockage of the main coronary 
artery. Analysis demonstrated a good survival 
rate which suggests a good submission to ther-
apeutic guidelines but high rate of HF occur-
rence urges for more consideration of guide-
line-directed management.

Conclusion

We would like to express our deep gratitude for 
Professor Mohammed As’aad Al-Bayati from De-
partment of Community Medicine for his valuable 
instructions about the statistical tests for this 
study.  
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seems to be covering all patients with HF but 
not all the guidelines directed indications which 
imposes an urgent revision of beta blockers  pre-
scription policy in this centre. Beta blockers are 
one of the fundamental guideline-recommended 
therapies that must be considered as a first line 
therapy in patients with ventricular tachycardia 
or fibrillation in the acute and sub-acute phase of 
an ACS since it plays a crucial role in inhibition of 
matrix metalloproteinases (MMPs) responsible 
for tissue remodelling.34

P2Y12 inhibitors anti-platelets (ticagrelor and 
clopidogrel) were prescribed for 94.6 % of the 
discharged patients while acetylsalicylic acid 
was prescribed for 96 % of them. All patients 
should be put under antiplatelet therapy of both 
a P2Y12 inhibitor drug and acetylsalicylic acid 
unless one of them or both were contraindicated. 
Dual antiplatelet therapy of both P2Y12 inhibitor 
and acetylsalicylic acid, is the standard therapeu-
tic strategy in patients with ACS who underwent 
to PCI according to the current guidelines in or-
der to optimise antiplatelet effects.35 Most of the 
patients were prescribed ticagrelor (66.6 %) in 
comparison to those prescribed clopidogrel (28 
%) and this goes with results of the studies which 
gives superiority to ticagrelor on clopidogrel.36, 37

Statins (HMG-CoA reductase inhibitors) specif-
ically atorvastatin and rosuvastatin were pre-
scribed in 86.6 % of the patients. Current Euro-
pean and American guidelines recommend the 
administration of high-potency statins as early 
as possible in ACS.38 Antihypertensive drugs 
especially ACI and ARBs were prescribed for less 
than half of the patients and the most common 
agent used was lisinopril (45.3 %). The rationale 
for such percentage is that most of the patients 
(66.7 %) had no history of hypertension. But this 
pattern is not going with rationale with regard to 
the majority of the patients who developed HF.

Beyond beta blockers and ACEIs, there were no 
prominent guideline-directed prescription with 
regard to HF especially HF with reduced ejection 
fraction (HFrEF) in which ejection fraction is less 
than 40 %.39 About 13 % of the patients in the cur-
rent study ended with HFrEF and this need to be 
treated according to current guidelines which in-
clude in addition to beta blockers and ACEIs, min-
eralocorticoid receptor antagonists (eplerenone 
and spironolactone), sodium-glucose co-trans-
porter-2 (SGLT2) inhibitors (dapagliflozin and 
empagliflozin), angiotensin receptor-neprilysin 

inhibitors (ARNIs) (sacubitril).19 All these agents 
were minimally or not prescribed. More consid-
eration should be paid to the goal of management 
of ACS complications especially HF and HFrEF 
alongside with the goal of ACS recurrence inhibi-
tion.

The present research highlights the importance 
of rational drug prescribing in ACS patients. Ear-
ly detection, avoiding risk factors, patient aware-
ness and education especially if family history is 
present, multidisciplinary approach for treating 
such patients can improve the prognosis in long 
term and improve survival rate. Drug therapy 
prescribing should be in accordance with guide-
lines in order to further reduce the complications, 
decrease the economic burden on the patient and 
incidence of drug interactions and adverse reac-
tions.
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