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IntroductionI-

Acute coronary syndromes are a major health problem and
represent a large number of hospitalizations annually world
wide and the Gulf states are not an exemption.

he Gulf  Countries, like many other developing countries,
have witnessed a rapid development in many aspects of

life during the last few decades. Epidemiological transition
has already occurred; a sharp decline in infectious and nutritional
deficiency diseases and a gradual increase in chronic diseases
have occurred in these countries. The prevalence of
cardiovascular risk factors has increased, the prevalence of
diabetes mellitus is the highest worldwide approaching 15-
25% of the adult population. More than 70% of the adult
population have excess body weight (overweight or
obese).Twenty six percent of the adult population are
hypertensives, 54% have hypercholesterolemia and 13% -40%
are smokers.

T

On Acute Coronary Syndromes in Patients Presenting
without Persistent ST-segment Elevation

(U.A & NSTEMI)

Pocket Guidelines
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In the last decade of the 20th century, cardiovascular diseases,
primarily coronary Atherosclerosis and heart failure, are the leading
causes of morbidity and mortality in the Gulf States. The mean
age of native patients with acute coronary syndrome in the Gulf
is 62 yrs for women and 59 yrs for men. Diabetes mellitus is the
commonest risk factor in these patients in over 50% of these
patients, which is double the rate reported in other communities.
Furthermore diabetes was more common in women than men
(68.5% compared to 48%). Hypertension was present in 43%,
hypercholesterolemia in 30% and smoking in 25% of patients.
Acute coronary syndrome without persistent ST-segment elevation
accounts for 50% of cases. Although there has been an increase
in the use of appropriate therapeutic modalities in patients with
acute coronary syndromes in our communities, their use remains
sub-optimal, calling for the use development of evidence-based
guidelines that are tailored to the needs of our patients.

The GHA assigned a working group to develop an up- to- date
guideline for the treatment of acute coronary syndrome, adopted
from the latest update of both ESC and ACC/AHA guidelines .In
the same vein a consensus based on the available data and practice
present at the time of development of such guidelines, has been
tailored to meet with the needs of our patients.

These guidelines refer to the management of patients with suspected
acute coronary syndromes without persistent ST-segment elevation.

The guidelines should be used as guidelines”, which will apply to the
majority of cases.

However it should be appreciated, that specific findings in individual
patients may and should result in deviation from the proposed strategy.
For every patient, the physician should make an individual decision taking
into account the patient’s history, presentation, findings during observation
or investigation in hospital, and the available treatment facilities.
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Initial Assessment & EvaluationII-

Figure 1: Initial assessment of patients presenting with a suspicial
of A.C.S

Nondiagnostic/normal ECG ECG suggestive of ischemia—
T wave inversion or ST depression

ST segment elevation or new
bundle branch block
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fibrinolysis
Availability and appropriateness
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Analgesia
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Therapeutic/Diagnostic tracking according to 12-lead ECG results

Chest pain consistent with coronary ischemia

Within 10 minutes
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• Establish IV access
• Blood for baseline serum
   cardiac markers

• 12 lead ECG
• Establish continuous ECG monitoring
• Aspirin 160-325 mg-chewed

Primary PTCA,
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suitable. (Goal:
PTCA within
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No evidence of
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MI or
demonstrable
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Discharge
with
follow-up as
appropriate
(Goal: 8-12
hours)

Admit to unit of
appropriate intensity

Admission blood work
- CBC
- Electrolytes, BUN,
  creatinine
- Lipid profile

Admission blood work

Initiate
fibrinolysis
if indicated.
Goal:
30 minutes
from entry to
ED.

Admit-CCU

Adapted with permission from (ACC/AHA) guidelines.
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In most patients, only chest discomfort (chest pain) might be
present and suspicion of acute coronary syndrome is only a working
diagnosis.
The initial assessment includes the four following steps. (Figure 1)

1. It is important to obtain a careful history and a precise description
of the symptoms. A physical examination with particular attention
to the possible presence of valvular heart disease (aortic stenosis),
hypertrophic cardiomyopathy, heart failure, and pulmonary disease
is required.

2. An electrocardiogram is recorded: comparison with a previous
ECG, if available, is very valuable, particularly in patients with pre-
existing cardiac pathology such as left ventricular hypertrophy or
known coronary disease. The ECG allows differentiation of patients
with a suspicion of ACS in two categories requiring different
therapeutic approaches:

a) ST-segment elevation signifies complete occlusion 
of a major coronary artery and immediate reperfusion 
therapy  is usually indicated.

b) ST-segment changes but without persistent ST-
segment elevation or a normal ECG.

 c) In a few cases there is no definite characterization 
and there are undetermined ECG changes such as 
bundle branch block or pacemaker rhythm.

3. In the latter two cases, biochemical markers are required for
further characterization: Laboratory assessments should include
haemoglobin (to detect anaemia) and markers of myocardial
damage, preferably cardiac troponin T or cardiac troponin I.
If concentrations of troponins or cardiac enzymes rise, irreversible
cell damage will have occurred and these patients must be regarded
as having had myocardial infarction.
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Patients can then be classified as follows:
- Myocardial infarction (with elevated markers of necrosis),
-Unstable angina (ECG changes but no signs of necrosis)
-Other causes of chest pain.

Once diagnosed, acute coronary syndromes without persistent ST-
segment elevation (ST-segment depression, negative T-waves,
pseudo normalisation of T-waves or normal ECG) initially require
medical treatment including:

-Aspirin Initial dose of 150 - 325 mg followed by 75-150
mg/d
-Clopidogrel (loading dose of 300mg followed by 
75mg/day).
-LMWH or unfractionated heparin.
-Beta-blocker
-Oral or intravenous nitrates in case of persistent or 
recurrent chest pain.
-Calcium antagonists may be preferred over beta-blockers
in those patients who have contraindications to, or who
are known not to tolerate a beta-blocker.

5

4. Then starts an observational period which includes a multi-lead
ECG ischaemia monitoring. If the patient experiences a new episode
of chest pain, a 12-lead ECG should be obtained and compared
with a tracing obtained when symptoms have resolved
spontaneously or after nitrates. In addition, an echocardiogram
may be recorded to assess left ventricular function and to eliminate
other cardiovascular causes of chest pain.
Troponin measurements should be repeated after 6 and 12 hours.

 Risk stratification can identify two groups of patients: High risk and Low risk patients.
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In the subsequent observational period (8-12 hours) specific
attention should be given to recurrence of chest pain during which
an ECG will be recorded.
Signs of hemodynamic instability should be carefully noted
(hypotension, pulmonary crackles) and treated.
Within this initial period, risk assessment can be performed based
on the clinical, electrocardiographical and biochemical data, and
a further treatment strategy can be selected.



III- Strategies according to risk stratification

Low RiskHigh Risk
Patients with recurrent ischaemia

Recurrent chest pain
Dynamic ST-segment changes

(ST-segment depression or transient
ST-segment elevation)

Early post infarction unstable angina
Elevated troponin levels

Diabetes
Haemodynamic instability
Major arrhythmias (VF, VT)

No recurrence of chest pain within
observational period

No elevation of troponins or
other markers of thrombosis
No ST-segment depression

Negative or flat T-waves, normal
ECG

Figure 2: Risk stratification
From history, physical examination, ECG monitoring, blood samples

Figure 3: Strategy in patients presenting with a suspicion of ACS

Physical examination, ECG monitoring, Blood samples

Clinical Suspicion of ACS

Persistent
St-segment elevation

No persistent
St-Segment elevation

Undetermined
diagnosis

ASA
Heparin (LMWH or UFH), ASA

Clopidogrel*, Betablockers, Nitrates

High risk Low risk

Second troponin measurment

Positive Twice negative
Gpllb/IIIa

and Cor. Angiography

Thrombolusis
PCI

Stress test
cor. angiography

PCI, CABG or medical mangement
Depending upon clinical and

angiographic features
* Omit clopidogel if the patient is likely to go to CABG within 5 days
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3.1 - Patients judged to be at high risk for rapid
progression to myocardial Infarction or death:

High risk patients include those:

a) with recurrent ischaemia either recurrent chest pain or dynamic
ST-segment changes (in particular ST-segment depression, or
transient ST-segment elevation).

b) with early post-infarction unstable angina .

c) with elevated troponin levels .

d) who develop hemodynamic instability within the observation
period .

e) with major arrhythmias (repetitive ventricular tachycardia,
ventricular fibrillation) .

f) with diabetes mellitus .

g) with an ECG pattern which precludes assessment of ST-segment
changes

In these patients the following strategy is recommended:

1- Coronary angiography should be Planned as soon as
possible, but without undue urgency. A relatively small
group of patients will require a coronary angiogram 
within the first hour. This includes patients with severe
ongoing ischaemia, major arrhythmias, and hemodynamic
instability.

Coronary angiography is to be performed within at least the 
hospitalisation period. In patients with lesions suitable for
myocardial revascularization, the decision regarding the most
suitable procedure will be made after careful evaluation of the
extent and characteristics of the lesions, where appropriate, in
consultation with surgical colleagues. In general, recommendations
for the choice of a revascularization procedure in unstable angina
are similar to those for elective revascularization procedures
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2) While waiting and preparing for coronary angiography,
treatment with LMWH Or UFH should be continued. 
Administration of GP IIb/IIIa receptor inhibitor should 
be started and continued for 12 (abciximab) or 24 
(tirofiban, eptifibatide) hours after the procedure if PCI
is performed.

In hospitals without onsite cardiac interventional facilities, high
risk patients should be managed as above  and arrangement made
for transfer to hospital with interventional facilities

3.2 - Patients considered to be at low risk for rapid
progression to myocardial infarction or death.

Low risk patients include those:

a) who have no recurrence of chest pain within the observational
period.

b) without ST-segment depression or elevation but rather flat T-
waves or a normal ECG .

c) without elevation of troponin or other biochemical markers of
myocardial necrosis on the initial and repeat measurement
(performed between 6-12 hours) .

In these patients, oral treatment should be recommended, including
aspirin, clopidogrel (loading dose of 300mg followed by 75mg
daily), beta-blockers and possibly nitrates or calcium antagonists.
Secondary preventive measures should be instituted as discussed
below. Low molecular weight heparin or UFH may be discontinued
when, after the observational period, no ECG changes are apparent
and a second troponin measurement is negative.

A stress test is recommended preferably prior to discharge. The
purpose of such a test is firstly, to confirm or establish a diagnosis
of coronary artery disease and secondly, to assess the risk for future
events in patients with coronary artery disease.
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In patients with significant ischaemia during the stress test, coronary
angiography and subsequent revascularization, should be
considered, particularly when this occurs at a low workload on
the bicycle or treadmill.

Patients with an ECG pattern that would interfere with
interpretation of the ST segment should have an exercise test with
imaging. Patients who are unable to exercise should have a
pharmacological stress test with imaging

3.3 Recommendation for the Diagnosis of Non-
cardiac Causes of Symptoms

The major objectives of the physical examination are to
identify potential precipitating causes of myocardial 
ischemia (eg, uncontrolled hypertension or thyrotoxicosis),
evidence of other cardiac disease (eg, aortic stenosis or
hypertrophic cardiomyopathy), and comorbid conditions
(eg, pulmonary disease) and to assess the hemodynamic
impact of the ischemic event.

The symptoms resulting on presentation to the hospital were
probably not caused by myocardial ischaemia, and additional
investigations of other organ systems may be appropriate. In any
case, the risk for cardiac events in such patients is very low.
Therefore, additional tests can usually be performed at a later
time, at the outpatient

10



Indication for Early Coronary Angiography in U.A & NSTEMIIV-

4.1. An early invasive strategy is recommended in
patients with UA/NSTEMI and any of the following

(I) high-risk indicators:

a) Recurrent angina/ischemia at rest or with low-level activities 
    despite intensive anti-ischemic therapy.

b) Elevated TnT or TnI.

c) New or presumed new ST-segment depression at presentation.

d) Recurrent angina/ischemia with CHF symptoms, an S3 gallop,
    pulmonary edema, worsening crackles, or new or worsening
    mitral regurgitation.

e) High-risk findings on noninvasive stress testing.

f ) Depressed LV systolic function (eg, ejection fraction [EF] < 0.40
    on noninvasive study).

g) Hemodynamic instability or angina at rest accompanied by
    hypotension.

h) Sustained ventricular tachycardia.

i) PCI within 6 months.

j) Prior CABG.

In the absence of these findings, either an early conservative
or an early invasive strategy in hospitalized patients without
contraindications for revascularization should be adopted.

4.2. Coronary angiography is not recommended in

1. patients with extensive co morbidities (eg, liver or 
pulmonary failure, cancer), in whom risks of 
revascularization are  likely to outweigh the benefits.

2. Patients with acute chest pain and a low likelihood of
ACS.
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Long term managementV-

5.1. Aggressive risk factor modification is
warranted in all patients following diagnosis of
ACS. It is mandatory that patients stop smoking
. Referral to smoking cessation clinic is
recommended.

5.2. Blood pressure control should be optimised.

5.3. Aspirin (75-150mg) in addition to clopidogrel
(75mg/day) should be prescribed for at least 9-
12 months.

Later on, Aspirin (75-150mg/day) will be continued for life
Clopidogrel should replace aspirin in patients with
hypersensitivity or major gastro-intestinal intolerance to aspirin

5.4. Beta-blockers improve prognosis in patient
after myocardial infarction and should be
continued after acute coronary syndromes.

5.5. Lipid lowering therapy should be initiated
without delay and optimised particularly HMG-
CoA reductase inhibitors ( statins) .

5.6. ACE-inhibitors in secondary prevention of
acute coronary syndromes should be considered
in all patients especially those at high risk.

Since coronary atherosclerosis and its complications are
multifactorial, much attention should be paid to treat all
modifiable risk factors in an effort to reduce recurrence of
cardiac events.
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Biochemical Cardiac Markers for the Evaluation andManagement of Patients Suspected of Having an ACS but Without ST-Segment Elevation on 12-Lead ECG

Marker

CK-MB

Myoglobin

Cardiac
troponins

ACS indicates acute coronary syndrome; CK-MB, creatine phosphokinase-MB isoenzyme; ECG, electrocardiogram MI, myocardial infarction; NSTEMI, non-ST-segment elevation myocardial infarction

Clinical Use of Antiplatelet and Antithrombotic Therapy

*Different dose regimens were tested in recent clinical trials before percutaneous interventions.

Heparins

Dalteparin 120 IU/kg subcutaneously every 12 h (maximum
10,000 IU twice daily)

Enoxaparin 1 mg/kg subcutaneously every 12 h; the first dose
may be preceded by a 30 mg IV bolus

Heparin (UFH) Bolus 60-70 U/kg (maximum 5000 U) IV followed
by infusion of 12 -15 U.kg-1.h-1 (maximum 1000
U/h) titrated to aPTT 1.5- 2.5 times control

Table 2

Table 3

Disadvantages

1. Low sensitivity in very early phase of MI (< 6 h 
    after symptom onset)
2. Limited ability to detect late minor reinfarction

1. Loss of specificity in setting of skeletal muscle 
    disease or injury, including surgery
2. Low sensitivity during very early MI (<6 h after
     symptom onset) or later after symptom onset (>36
    h) and for minor myocardial damage (detectable
    by troponins)

1. Very low specificity in setting of skeletal muscle
     injury or disease
2. Rapid return to normal range limits sensitivity for
    later presentations

Clinical Recommendation

Useful as a single test to efficiently diagnose NSTEMI
(including minor myocardial damage), with serial
measurements.

Prior standard and still acceptable diagnostic test in
most clinical circumstances

Should not be used as only diagnostic marker because
of lack of cardiac specificity

Advantages

1. Powerful tool for risk stratification
2. Greater sensitivity and specificity than CK-MB
3. Detection of recent MI up to 2 weeks after onset

1. Rapid, cost-efficient, accurate assays
2. Ability to detect early reinfarction

1. High sensitivity
2. Useful in early detection of MI
3. Detection of reperfusion
4. Most useful in ruling out MI

Point-of-
Care Test
Available

Yes

Yes

Yes

Oral Antiplatelet Therapy

Aspirin Initial dose of 150 - 325 mg nonenteric
formulation followed by 75-150 mg/d of an
enteric or a nonenteric formulation

Clopidogrel 75 mg/d; a loading dose of 4 - 8 tablets (300-600
mg) can be used when rapid onset of action is
required Nadroparine 0.1 ml/10 kg subcutaueously every 12 h;

Intravenous Antiplatelet Therapy

Abciximab 0.25 mg/kg bolus followed by infusion of 0.125
mcg.kg-1.min-1 (maximum 10 mcg/min) for 12
to 24 h

Eptifibatide 180 mcg/bolus followed by infusion of 2.0 mcg.kg-
1.min-1 up to 48 hours*

Tirofiban 0.4 mcg.kg-1.min-1 for 30 minutes followed by
infusion of 0.1 mcg.kg-1.min-1 up to 48 hours*


