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Abstract
Background: Acute coronary syndrome (ACS) denotes a variety of conditions
related to sudden and reduced blood flow to the heart. The aim of this study
was assess the clinical presentation and management model of Acute Coronary
Syndrome (ACS) in Northern Kingdom of Saudi Arabia (KSA).
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Methods: This study investigated 156 patients with ACS admitted to the intensive
care unit (ICU) in 2013, at King Khalid Hospital-cardiac center in Hail city, KSA.

Results: Of the 156 patients, 139/156(89%), 17/156(11%), 83/156(53%) were
presented with chest pain (CP), Epigastric pain, and Arrhythmia, respectively.
Anterior, Posterior, and Inferior diagnosis were confirmed in 41/156(26%),
3/156(2%) and 40/156(25.6%) patients in this order.
Conclusion: The model of ACS management might be good and dedicated to some
new guidelines, thus attained better outcomes and less mortality.
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Introduction
Acute coronary syndromes (ACS), is mainly comprises unstable
angina (AU), and acute myocardial infarction. Myocardial infarction
is further categorized according to electrocardiographic changes
as non-ST elevation myocardial infarction (NSTEMI) and ST
elevation myocardial infarction (STEMI) [1]. ACS is characterized
by reduced blood flow into the coronary arteries rendering the
heart muscle unable to function appropriately or dies [2]. The
most common symptom is chest pain, repeatedly radiating to
the left arm or angle of the jaw, pressure-like in character, and
associated with nausea and sweating. ACS commonly arises as a
result of one of three problems: ST elevation myocardial infarction
(STEMI, 30%), non ST elevation myocardial infarction (NSTEMI,
25%), or unstable angina (38%) [3]. ACS should be distinguished
from stable angina, which progresses during exertion and resolves
at rest. In contrast with stable angina, unstable angina happens
suddenly, often at rest or with slight exertion, or at minor degrees
of exertion than the individual’s previous angina [4]. Several risk
factors have been implicated to the etiology of coronary artery
disease (CAD) include life style has been recognized as a major
factor for the susceptibility to CAD and lack of exercise, smoking,
and a diet of energy-dense fast food and Type 2 Diabetes [5,6].
A number of interventions have been proved to be
beneficial for the management of ACS, including the use of
medications such as antiplatelet agents, beta-blockers, heparin,
glycoprotein IIb/IIIa inhibitors and the use of procedures such
as catheterization and thrombolytic therapy such as coronary
angioplasty and revascularization [7]. In cases of acute chest
Submit Manuscript | http://medcraveonline.com

pain, the electrocardiogram is the investigation that most reliably
distinguishes between various causes of ACS [8]. In cases of
chest pain, there are a number of tests can be done, such as a
chest X-ray, blood tests (including myocardial markers such as
troponin I or T), and telemetry (monitoring of the heart rhythm)
[9]. ACS are usually treated with aspirin, clopidogrel or ticagrelor,
nitroglycerin, and if the chest discomfort persists morphine [10].
In Saudi Arabia, the incidence of ACS was 8.2%. The most
frequent diagnosis at the time of admission was unstable angina,
followed by non-STsegment elevation myocardial infarction
(NSTEMI) and ST-segment elevation myocardial infarction
(STEMI), representing 19.2%, 27.6%, and 53.2% of the patients,
respectively [11]. However, the clinical presentation and
management of ACS differ from place to another due to different
risk factors and available facilities. Therefore, the objective of this
study was to assess clinical presentation and management model
in ACS in Hail Region, Northern KSA.

Materials and Methods

This is a retrospective study carried out in coronary care unit
(CCU) at King Khalid Hospital-cardiac Centre, Hail, Kingdom of
Saudi Arabia (KSA). One thousand and nine hundred patients were
admitted to cardiac Centre during one year time (the period from
1st of January to 30 of December 2013), with different cardiac
diseases. Out of 1900 admitted patients, 156 were diagnosed as
having acute coronary syndrome (ACS). All records regarding
patients with ACS were retrieved from CCU. Data regarding the
clinical presentation and diagnosis, subsequent management and
outcome were revised.
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Statistical analysis
Data management was done using Statistical Package for
Social Sciences (SPSS version 16). SPSS was used for analysis and
to perform Pearson Chi-square test for statistical signiﬁcant (P
value P<0.5). The 95% conﬁdence level and conﬁdence intervals
were used.

Ethical consent

The protocol of the present study was approved by the
ethical committee at College of Medicine, University of Hail. The
informed consent was agreed about by Cardiology Department at
King Khalid Hospital. All procedures performed this study were
in accordance with the ethical standards of the 1964 Helsinki
declaration and its later amendments or comparable ethical
standards.

Results

The present study examined 156 patients with ACS, their age
ranging from 27 to 90 years with a mean age of 59 years old. Of the

156 patients, 130/156 (83.3%) were males and 26/156(16.7%)
were females, giving males’ females’ ratio of 5.00:1.00. Table 1
summarizes the different categories of clinical presentation for the
different types of ACS. For Chest Pain (CP), most patients present
by STEMI constituting 73/139(52.5%), Followed by NSTEMI and
Unstable angina representing 40/139(29%) and 26/139(18.5%),
respectively. Of the 17 patients presenting with epigastric pain,
10/17(59%), 4/17(23.5%) and 3/17(17.5%) were found with
STEMI, Unstable angina and NSTEMI, respectively. Only two
patients presented with symptoms of heart failure and both were
with unstable angina, as shown in Figure 1.
In regard to ACS and Electrocardiogram (ECG) Leads
involved, of the 41patients presented with anterior, 23/41(56%),
10/41(24.4%) and 8/41(19.5%) patients were found with STEMI,
Unstable angina and NSTEMI, respectively. Of the 3 patients with
Posterior, two were found with STEMI and on with NSTEMI. For
Inferior 24/40(60%), 10/41(25%) and 6/40(15%) patients were
found with STEMI, Unstable angina and NSTEMI, respectively, as
indicated in Table 2, Figure 2.

Figure 1: ACS by clinical presentation.
Table 1: Distribution of ACS by Clinical presentation.
Variable

Category

Unstable

NSTEMI

STEMI

Total

Chest pain

Yes

26

40

73

139

Total

30

43

83

156

No

28

40

71

139

No

28

43

83

154

No

0

0

0

0

Epigastric pain

No

Yes

Heart Failure Symptoms

Yes

Arrhythmia

Yes

2/8

4
2
2

30

3
3
0

43

10
12
0

83

17
17
2

156

Citation: Alhassan SM, Algorinees RMS, Almutlaq BA, Turkustani MZ, Alsaadi SHM, et al. (2016) Clinical Features and Management Model of Acute
Coronary Syndrome in Saudi Arabia. J Cardiol Curr Res 7(5): 00263. DOI: 10.15406/jccr.2016.07.00263

Copyright:
©2016 Alhassan et al.

Clinical Features and Management Model of Acute Coronary Syndrome in Saudi Arabia

3/8

Figure 2: ACS by Diagnosis and investigations.
Table 2: Distribution of ACS by Diagnosis and investigations.
Variable

Category

Unstable Angina

NSTEMI

STEMI

Total

ECG

Posterior

Anterior

8

10

23

41

Inferior

6

10

24

40

No

29

40

80

149

No

3

3

1

7

CXR
ECHO
Angiography
Troponin I
Troponin T
CKMB

Yes
Yes
Yes

0
1

27
8

1
3

40
5

2
3

82
6

3
7

149
19

No

22

38

77

137

Negative

30

5

5

40

Negative

30

Negative

30

Positive
Positive
Positive

0

37

70

107

0

37

70

107

0

14

37

51

Chest X Ray (CXR) was indicated in 7 patients. Echocardiography
(ECHO) was indicated in 149 patients, including 82/149(55%)
STEMI, 40/149(26.8%) NSTEMI and 27/149(18%) unstable
angina. Angiography was done for 19 patients of whom
8/19(42%), 6/19(31.6%) and 5/19(26.3%) were with unstable
angina, STEMI and NSTEMI, respectively. Of the 107 patients with
positive Troponin I, 70 were with STEMI and the remaining 37
were with NSTEMI. Of the 107 patients with positive Troponin
T, 70 were with STEMI and the remaining 37 were with NSTEMI.
Of the 51patients with positive creatine kinase-myocardial band
(CK-MB), 37 were with STEMI and 14 were with NSTEMI, as
indicated in Table 2 & Figure 3.

6

29

10
41

46

100

Table 3 summarizes, the distribution of ACS with treatment.
Aspirin was given to 28/30(93.3%), 41/43(95.3%) and
80/83(96.4%) of the patients with unstable angina, NSTEMI and
STEMI respectively. Nitroglycerine was given to 16/30(53.3%),
21/43(49%) and 25/83(30%) of the patients with unstable
angina, NSTEMI and STEMI respectively. Oxygen was given to
all 156 patients. Morphine was given to only one patient (1.2%)
with STEMI. Thrombolytic agent was given to 33/83(40%) of
the patients with STEMI respectively. Percutaneous coronary
intervention (PCI) was done for two patients (6.7%) with unstable
angina. Clopidogrel was given to 25/30(83.3%), 38/43(88.3%)
and 74/83(89%) of the patients with unstable angina, NSTEMI and
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STEMI respectively. Anticoagulant was given to 20/30(66.7%),
36/43(83.7%) and 69/83(83%) of the patients with unstable
angina, NSTEMI and STEMI respectively. Warfarin was given to
2/30(6.7%), 1/43(2.3%) and 2/83(2.4%) of the patients with
unstable angina, NSTEMI and STEMI respectively. Beta blocker
was given to 18/30(60%), 30/43(70%) and 49/83(58%) of the
patients with unstable angina, NSTEMI and STEMI respectively.
Heparin was given to 18/30(60%), 35/43(81.4%) and
63/83(76%) of the patients with unstable angina, NSTEMI and
STEMI respectively. Angiotensin-converting enzyme inhibitors
(ACEI) was given to 17/30(56.7%), 19/43(44%) and 35/83(42%)
of the patients with unstable angina, NSTEMI and STEMI
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respectively. Stain was given to 26/30(86.7%), 37/43(86%) and
74/83(89%) of the patients with unstable angina, NSTEMI and
STEMI respectively. Lasix was given to 5/30(16.7%), 6/43(14%)
and 17/83(20%) of the patients with unstable angina, NSTEMI
and STEMI respectively, as indicated in Table 3, Figure 3 & 4.
In regard to outcomes, 150 patients were referred of whom
28/30(93.3%), 42/43(97.7%) and 80/83(96.4%) were unstable
angina, NSTEMI and STEMI, in this order. Death occurred in
one patient with STEMI. Two patients with unstable angina and
two patients with STEMI and one patient with NSTEMI were
discharged.

Figure 3: ACS by Treatment.

Figure 4: Description of treatment by each ACS type.

Citation: Alhassan SM, Algorinees RMS, Almutlaq BA, Turkustani MZ, Alsaadi SHM, et al. (2016) Clinical Features and Management Model of Acute
Coronary Syndrome in Saudi Arabia. J Cardiol Curr Res 7(5): 00263. DOI: 10.15406/jccr.2016.07.00263

Copyright:
©2016 Alhassan et al.

Clinical Features and Management Model of Acute Coronary Syndrome in Saudi Arabia

Table 3: Distribution of ACS by Treatment.

Variable
Aspirin

Nitroglycerine
Oxygen
Morphine
Thrombolytic
PCI
Clopidogrel
Anticoagulant
Warfarin
Heparin
Beta blocker
ACEI
Statin
Lasix

Discussion

Category

Unstable

NSTEMI

STEMI

Total

Yes

28

41

80

149

Yes

16

21

25

62

Yes

30

43

83

156

No
No
No

Yes

2

14
0
0

2

22
0
0

3

58
0
1

7

94
0
1

No

30

43

83

155

No

29

40

54

123

No

28

43

83

154

No

5

5

9

19

Yes
Yes
Yes

0
2

25

0
0

38

33
0

74

33
2

137

Yes

20

36

69

125

Yes

2

1

2

5

No

10

7

14

31

No

28

42

81

151

No

12

8

15

35

Yes
Yes
No

Yes
No

Yes
No

Yes
No

18

35

18

30

17

19

12
13
26
4
5

25

Sometime the clinical presentation of ACS may differ from one
population to another according to ethnicity, sex and comorbid
conditions. Moreover, diagnosis and subsequent treatment may
differ from one region to another and from one center to another
according to the facilities available. Therefore, in the present study
we focused on the clinical presentation, diagnosis and treatment
of patients with ACS in northern KSA.
Approximately, 89% of the patients with ACS presented with
chest pain of whom 52.5% were with STEMI, 29% with NSTEMI
and 18.5% with unstable angina. In the examination of chest
pain patients with suspected ACS in the emergency department,
physicians depend on global diagnostic impressions (‘gestalt’).

13
24
37
6
6

37

68
48
35
35
48
74
9

17
66

5/8

121
96
60
71
85

137
19
28

128

Clinical gestalt was superior than its constituents both at ruling
in and at ruling out ACS, but overestimated the probability of ACS
when patients were assessed as strong suspicion of ACS. Amongst
the constituents of the gestalt, TnT and ECG were greater to the
chest pain history for ruling in ACS, whereas pain history was
superior for ruling out ACS [12]. Although definite components of
the chest pain history are associated with increased or decreased
likelihoods of a diagnosis of ACS or acute myocardial infarction
(AMI), none of them alone or in combination recognize a group of
patients that can be safely discharged without further diagnostic
testing [13]. It was shown that approximately 10% of cases with
acute chest pain are eventually diagnosed with ACS. Initial, precise
estimation of the likelihood of ACS in these patients via the clinical
examination could prevent many hospital admissions among
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low-risk patients and confirm that high-risk patients are rapidly
treated [14]. In some countries, women experience differences
with respect to ACS and MI, particularly when women suffer from
more comorbidities than men. They some-times reveal atypical
MI presentation symptoms and are complete unlikely to present
with chest pain. Women are more likely than men to encounter
delays between the beginning of symptoms and influx at the
hospital [15]. However, clinical features have very limited value
for diagnosing ACS in patients with a normal or non-diagnostic
ECG. Radiation of pain to the right arm rises the possibility of ACS
[16].

In the present study 89% of the patients with ACS presented
with epigastric pain. Patients who present with pressure-type
or heavy chest pain or tightness must be expected to have likely
ACS. Furthermore, the patient who complains of “indigestion”
or “heartburn” as well as belching, cramping, epigastric pain
should also be assessed for ACS [17]. Symptoms of heart failure
were detected in only two patients in this study. However, there
is intersection between heart failure and ACS. The bulk of patients
admitted with heart failure have coronary artery disease (CAD),
which independently has an adversative effect on prognosis.
Patients with underlying CAD or ACS usually complicated by heart
failure [18].
Arrhythmia was indicated in all patients in the present study.
Atrial fibrillation and sustained ventricular arrhythmias are
the most shared arrhythmias associated ACS. Arrhythmias are
related to worse clinical sequence and greater risk of in-hospital,
short-term and long-term mortality in patients with ST-elevation
myocardial infarction [19]. However, in the present study, most of
patients in this study presented with anterior and inferior ACS.
CXR was only performed for 7 patients. ECHO was done for 149
patients most of them with STEMI. Angiography was performed
for 19 patients most of them were with unstable angina. Troponin
I & T were positive in 68.6% of patients with ACS of whom 65.4%
were STEMI and the remaining 34.6% were NSTEMI. Also CK-MB
was positive in 32.7% of the patients with ACS, of whom, 72.5%
were STEMI and the remaining 27.5% were NSTEMI. Several
cardiac biomarkers are frequently measured during evaluation
of patients suspected of ACS. Cardiac troponin is the preferred
biomarker and is more sensitive than creatine kinase isoenzyme
(CK-MB). Troponins are valuable in diagnosis, risk stratification,
and characterization of prognosis. A high level of troponin
associates with an increased risk of death, and more rises predict
superior risk of adverse outcome [20].
Furthermore, a diverse of treatment means were used in the
current study. Aspirin was used for 89% of the patients. Aspirin
blocks the synthesis of thromboxane A2 by irreversibly inhibiting
cyclooxygenase 1, thus weakening platelet aggregation. Aspirin
decreases the risk of death or MI by more than 50% for patients
presenting with UA/NSTEMI [21]. Nitroglycerine was used in
39.7% of the patients in the current study. Nitroglycerin ointment
is usually used in the treatment of emergency department (ED)
patients with suspected acute heart failure or suspected ACS,
but its hemodynamic properties in this population are not well
designated [22]. Nitroglycerin is a vasodilator that reduces
myocardial oxygen demand by declining ventricular preload via
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venodilation. Nitroglycerine improves myocardial oxygen delivery
by dilating large coronary arteries and enhancing collateral flow
to ischemic areas [23].

Oxygen was given to almost all patients. Oxygen therapy
will improve oxygen supply to the threatened heart and may
decrease the volume of heart muscle that perishes. The addition
of oxygen therapy to standard treatment may reduce death rate
and other major adversative outcomes [24]. However, several
studies propose that the use of oxygen should be more restrictive.
Unfavorable special effects of normobaric oxygen therapy in
patients suffering from hypercapnic respiratory diseases have
been validated, mainly because of the suppression of the hypoxic
initiative. Distant from this particular condition, correction of
hypoxemia is still an extensively accepted treatment target,
although there is increasing evidence that hyperoxemia could be
dangerous in ACS and cardio-respiratory arrests [25].
Clopidogrel was used in 87.8% of the patients with ACS in this
study. Clopidogrel blocks the P2Y12 adenosine diphosphate (ADP)
receptor on platelets. This action losses platelet activation and
aggregation, rises bleeding time, and decreases blood viscosity.
Therapy with clopidogrel and aspirin is suggested for basically all
patients with UA/NSTEMI [26]. Morphine was only used in one
patients. Morphine acts as a powerful analgesic and anxiolytic;
in addition, its hemodynamic effects and it may be beneficial in
treating UA/NSTEMI [27]. Thrombolytic was used in 21% of the
patients with ACS in this study. Over the past decade, more men
than women have revealed better outcomes from antithrombotic
therapies after ACS, which raises the query of whether there
are sex-specific variances in treatment designs and response to
therapy. Large trials and registry data find that male and female
ACS patients experience similar benefits from antithrombotic
therapy without significant difference in treatment utilization
rates, nevertheless women are steadily at greater risk of bleeding
than men. Bleeding may result in antithrombotic treatment
interruption, which rises the risk of long-term thrombotic actions.
Moreover, female ACS patients are more feasible to receive
suboptimal medication dosing and have lower rates of long-term
medication adherence. These variances have significant clinical
consequences for women, indicating the necessity for strategies
that will improve initial treatment and long-term management
adjusted to these accepted sex-specific gaps [28].
Anticoagulant was used in 80% of the patients with ACS in this
study. With the development of techniques and pharmacological
strategies in percutaneous coronary intervention, significant
progresses have been done towards dropping the risk of in-stent
restenosis and enhancing patient outcomes. However, yet, stent
thrombosis still a deadly complication of stent implantation. The
vital challenge in implementing a combined anticoagulant and
antiplatelet strategy is balancing the risk of bleeding with the
improved ability of therapy on both pathways [29]. Heparin was
used in 77.6% of the patients with ACS in this study. Heparin is
an indirect inhibitor of thrombin that has been broadly used in
ACS as adjunctive therapy for fibrinolysis and in combination with
aspirin and other platelet inhibitors for the treatment of NSTEMI
[10].
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Beta blocker was used in 77.6% of the patients with ACS in this
study. Beta-blocker treatment in patients with ACS and conserved
left ventricular ejection fraction is associated with lower longterm mortality [30]. Beta-blockade is presently suggested in the
initial management of patients with ACS and early beta-blockade
improves the outcome of patients with ACS [31].

ACEI was used in 45.5% of the patients with ACS in this
study. ACE-inhibitor therapy appears to be an effective firstline treatment for preventing the occurrence of mortality in
patients with non-obstructive coronary artery disease [32]. Some
studies have shown that previous use of an ACE inhibitor is not
independently associated with better in-hospital outcomes after
an ACS [33].

Statin was used in 87.8% of the patients with ACS in this
study. In several clinical trials, reducing LDL-C with statin therapy
has been verified to reduce the risk of cardiovascular disease
(CVD) in primary and secondary prevention settings. Guidelines
recommend statins for first-line therapy in cholesterol-dropping
management of patients with CVD risk. In spite of increased statin
monotherapy use over the last decade, a number of patients
with high CVD risk do not accomplish optimal LDL-C lowering.
Guidelines recommend consideration of statin combination
therapy with non-statin agents for these patients [34].

Nevertheless, the predictors of mortality and morbidity
greatly vary worldwide according to the present risk factors
[35,36,11]. There are several risk factors for CAD in Saudi Arabia,
but there is a lack of literature regarding the mortality and
morbidity burden associated with these risk factors and CAD.
However, other treatment models have been used in the present
study include, Lasix, Warfarin and PCI. Since, all patients received
several treatment parameters, no complication was fixed for a
unique type of treatment given. However, there might be some
complications for the whole model of treatment, but might not
be documented. In the present study, only documented variables
were used regarding these patients, since the data were collected
retrospectively. Nevertheless, the outcome of these patients is
good. Notability the majority of patients were referred to other
bigger centers and this affect the assessment of outcomes in this
study, and this represent a major limitation this study.

Conclusion

As the term ACS related to unstable angina (UA), non-STsegment elevation myocardial infarction (NSTEMI), and STsegment elevation myocardial infarction (STEMI). However,
assessment of the patient’s history and results on physical
examination, electrocardiography, radiologic studies, and cardiac
biomarker tests permit precise diagnosis and help in early risk
stratification, which is important for guiding treatment. Clinical
outcomes can be optimized by revascularization coupled
with aggressive medical therapy that includes anti-ischemic,
antiplatelet, anticoagulant, and lipid-lowering drugs. Evidencebased guidelines provide recommendations for the management
of ACS; however, therapeutic approaches to the management of
ACS continue to change at a fast pace determined by a multitude
of large-scale randomized controlled trials. Consequently,
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clinicians are often faced with the problem of deciding which drug
or therapeutic strategy will attain the best results. The model
of ACS management might be good and dedicated to some new
guidelines, thus attained better outcomes and less mortality.
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