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Abstract

In 2012, Oman Heart Association (OHA) published its own
guidelines for the management of patients with unstable angina/
non—ST-elevation myocardial infarction, the aim was not to be
comprehensive but rather simplified and practical in order to reduce
the gap between the long comprehensive guidelines and our actual
practice. However, we still feel that the busy registrars and residents
need simpler and direct clinical pathways or protocol to be used in
the emergency departments, coronary care units and in the wards.
Clinical pathways are now one of the main tools used to manage
the quality in healthcare concerning the standardization of care
processes. It has been shown that their implementation reduces the

variability in clinical practice and improves outcomes in acute care.

Keywords: Acute coronary syndrome; Non-ST elevation; Unstable

angina; Myocardial infarction; Oman Heart Association.

Introduction

Oman Heart Association has recently published the 2012
Simplified Guidelines for the Management of Patients with
Unstable Angina/Non-ST Elevation Myocardial Infarction.'

The recommendations are similar to published international
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guidelines,” but suited for local physicians in a simplified manner.
Here we publish the clinical pathways which are exclusively based
on these guidelines. The aim of these clinical pathways is to provide
the busy physicians in Oman with even more simple and direct
approach towards implementing these guidelines into clinical
practice. The emphasis is on the balance of patient's risk between
ischemia and bleeding and on the optimum usage of the available
medications and facilities. An attempt was made to best include all
the medications available in the different health organizations all

over the country to really represent a national reference.
L Risk Stratification

A. Ischemic Risk: Indicators of Early Significant Risk in Patients
with Non-ST Elevation Acute Coronary Syndrome.

Diagnostic  High or Intermediate Risk Indicators

Tool

History 1. Prolonged rest angina (>20 min)

2. Accelerating angina in preceding 48 h
3. Nocturnal angina
4. New-onset (<2 months) or progressive
Canadian Cardiovascular Society Classification
class IIT or IV angina in the past 2 weeks
5. Prior myocardial infarction (MI) or
percutaneous coronary intervention (PCI) or
coronary artery bypass graft surgery (CABG)
6. Prior peripheral or cerebrovascular disease
7. Age 65 years or greater
8. Presence of three or more traditional risk
factors for coronary disease
9. Use of aspirin within the last 7 days
Clinical Signs of heart failure (HF) (pulmonary edema
Findings most likely due to ischemia, new or worsening
mitral regurgitation murmur, S3, or new /
worsening rales)

Signs of shock:

The two cardinal manifestations of shock are:
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A, Ischemic Risk: Indicators of Early Significant Risk in Patients
with NSTE ACS.

-continued

Diagnostic  High or Intermediate Risk Indicators

Tool

Clinical 1. Sustained hypotension:

Findings Systolic blood pressure (SBP) <90 mmHg for
>30 minutes
2. Hypoperfusion:

Usually diagnosed from one or more of the
following:

Altered mental status: restlessness, agtation,
obtundation

Cool, clammy skin

Reduced urine output (<20 ml/hour)
Other signs may include:

a. Pulses are rapid and faint

b. Jugular venous distention

c. Precordial heave: Left ventricular (LV)
dyskinesis

d. Pulmonary rales

e. Distant heart sounds

f. S3 or S4 or both

g. Systolic murmur of mitral regurgitation (MR)
or ventricular septal defect (VSD)

ECG 1. ST-segment depression or transient elevation
[persistent >20 min ST elevation suggests ST-
elevation myocardial infarction (STEMI)]

2. Deep (22 mm), symmetrical inversion of the
T waves
3. ST-elevation (>1 mm) in lead aVR, have been
associated with a high probability of left main or
triple-vessel CAD and worse clinical prognosis
4. Q waves suggesting prior MI
5. Left bundle branch block
Troponin Elevated cardiac troponin T (TnT) or I (TnI)
Laboratory 1.Anemia

2. Impaired renal function

B. Bleeding Risk: Clinical Features Associated with Increased
Bleeding Risk

1. Age >75 years

2. History of stroke or a transient ischemic attack

3. Prior vascular disease

4. History of bleeding

5. Renal insufficiency (CrCl <60 mL/min)

6. Hemodynamic instability

7. Anemia

8. Female gender

9. Body weight <60 kg

10. Hypertension

11. Diabetes mellitus

12. Use of Glycoprotein IIb/IIIa inhibitor

13. Procedural factors: Femoral artery access, Prolonged procedure,

intra-aortic balloon pump, right heart catheterization.

II. Medical Therapy

=

. Anti-Ischemic Therapy

[

Bed rest in coronary care unit (CCU) or monitored bed.

2. Oxygen: 2 L/min nasal cannula (titrate to keep arterial
saturation >90%).

3. Nitroglycerin (NTG): 0.4 mg sublingually (SL) every 5 min for
a total of 3 doses; afterwards, assess need for intravenous (IV).
NTGIV - start infusion at 5 -10 pg/min, then titrate up by 10
pg/min every 5-10 min until relief of symptoms or SBP <100
mm Hg or maximum of 400 pg/min.

4. Morphine: If pain is not relieved. Give IV bolus 2 - 5 mg, with
careful BP monitoring, repeated doses can be administered every
5 to 30 minutes. If respiratory depression develops, naloxone
(0.4 t02.0mgIV).

5. Beta-blockers: A.Oral beta-blocker: should be initiated within

the first 24 hours. Hold if: signs of HF evidence of a low-output

state, increased risk for cardiogenic shock (age >70 years, SBP
<120 mm Hg, heart rate (HR) >110 bpm or HR <60 bpm,
increased time since onset of NSTE ACS symptoms), or other

relative contraindications to B-blockade (PR interval >0.24 s,

second- or third-degree heart block, active asthma, or reactive

airway disease).

Choose one:

Drug Initial Dose Maximum/Target
Dose

LV EF >40%

Atenolol 50 mg once daily 200 mg OD
(OD)

LV EF £40%

Carvedilol 3.125 mg twice daily 25 mg BID
(BID)

Bisoprolol 1.25 mg OD 10 mg OD

Metoprolol 12.5-25 mg OD 200 mg OD

succinate CR/XL

B. IV B-Blocker (optional; reserved for patients with refractory

tachycardia or refractory hypertension; otherwise, oral f-blockade is

sufficient)

Choose one:
Esmolol: 3-6 mg over 1 min, then 1-5 mg/min
Propranolol: 1 mg at a rate of 0.5 mg/min, repeated if necessary at

2-5-min intervals to a maximum of 5 mg (rarely 10 mg): 0.1 mg/kg.
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6. Calcium channel blockers (CCB): CCBs may be used to
control ongoing or recurring ischemia-related symptoms in: (1)
patients who are already receiving adequate doses of nitrates
and B-blockers, (2) patients unable to tolerate adequate doses
of 1 or both of these agents, (3) patients with variant angina,
(4) management of hypertension in patients with recurrent

unstable angina.

Choose one: (according to LV function, HR or BP)
Diltiazem: 120-360 mg daily in 3 or 4 doses
Verapamil: SR 120-240 mg once daily
Amlodipine: 5 mg daily; max. 10 mg

B. Auntiplatelet Therapy

1. Aspirin: Initial Dose: 300 mg; Maintenance Dose: 75 mg PO
daily for all patients lifelong, including after-stenting.

2. Clopidogrel:
Loading Dose: 600 mg;
Conservative strategy: 75 mg daily for one year.
After PCI [bare metal stent (BMS) or drug eluting stent
(DES)]: 75 mg daily for one year. Higher maintenance dose of
150 mg daily for 6 days, then 75 mg daily for 1 year may be
reasonable in patients not considered at high risk for bleeding.

3. Glycoprotein IIb/IIIa receptor inhibitors:
Upstream Use: Patients with ongoing and/or recurrent
ischemia despite dual antiplatelet therapy (DAPT) and an
anticoagulant.
During PCI: Patients having thrombotic complications
or large side branch closure or unsealed dissection and
patients undergoing PCI and not adequately pre-loaded with
Clopidogrel.

Choose: Tirofiban Dose: Bolus-Only Strategy: 0.25 mcg/kg,
or Standard regimen: IV infusion of 0.4 pg/kg/min for 30 min
(reduce to 0.2 pg/kg/min for CrCl <30 mL/min), followed by IV
infusion of 0.1 pg/kg/min for 18-24 hours (reduce to 0.05 pg/kg/
min if CrCl <30 mL/min).

C. Anticoagulant Agents
Currently available agents in Oman are unfractionated heparin,
enoxaparin and fondaparinux. Choice of anticoagulant agents

depends upon the balance between the ischemic and bleeding risk.

I. Enoxaparin: Indications: For ALL patients WITHOUT the

following precautions/contraindications:

1. Patients with an increased risk for bleeding, mainly:

a. Patients with a history of stroke or a transient ischemic attack
b. Renal insufficiency (CrCl <60 mL/min)

c. Age >75 years

d. Hemodynamic instability

2. When immediate or urgent CAG is indicated, especially if
the patient will most likely undergo CABG (diabetic with
widespread ST-depression and/or ST-elevation [>1 mm] in

&B Oman Medical Specialty Board

lead aVR or multiple wall motion abnormalities).

Dose: 1 mg/kg subcutaneous (SC) every 12 hours

Duration: For the duration of hospitalization or until PCI or
CABG is performed.

II. Fondaparinux: Indications:

a. Patients most likely will need prolonged anticoagulation
(including patients admitted to hospitals without catheterization
laboratory facilities)

b. Patients with an increased risk for bleeding

c. Patients with GFR between 30 and 60 ml/min. Avoid using if
CrCl <30 ml/min.

Dose: 2.5 mg SC once daily.

Duration: For the duration of hospitalization or until PCI or
CABG is performed.

III. Unfractionated Heparin: Indications:

a. Severe renal insufficiency (CrCl <30 mL/min)

b. When immediate or urgent coronary angiography is indicated,
especially if the patient will most likely undergo CABG

c. Patients with an increased risk for bleeding, if fondaparinux is
not available.

Dose: 60 U/kg IV bolus (not to exceed 4000 U), followed by IV
infusion of 12 U/kg/h (not to exceed 1000 U/h) to achieve goal
aPTT 1.5 to 2.0 times control (approximately 50 to 70 s); check
aPTT in 6 hrs and adjust heparin as indicated.

Duration: For 48 hours.

D. Anti-Remodeling Therapy

Drug Initial Dose Target Dose

ACE-inhibitors

Captopril 6.25 mg thrice 50 mg TID
daily(TID)

Lisinopril 2.5-5 mg OD 20 mg OD

Cilazapril 1.25 mg OD 5mg OD

Perindopril 2 mg OD 4-8 mg OD

Angiotensin Receptor

Blockers

Valsartan 40 mg OD 160 mg OD

Candesartan 4-8 mg OD 32mg OD

Irbesartan 75-150 mg OD 300 mg OD

Aldosterone

Antagonists

Spironolactone 12.5 to 25 mg OD 25 mg OD

1. Angiotensin-Converting Enzyme Inhibitors: Indications:

A. ACE inhibitors SHOULD be given-unless contraindicated—
within the first day of admission and continued indefinitely for
NSTE ACS patients with: 1. HE 2. LV dysfunction (LVEF
<40%), 3. Hypertension, 4. Diabetes mellitus, 5. Chronic
kidney disease.
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B. ACE inhibitors MAY be given-unless contraindicated—during
the course of hospitalization and continued indefinitely for
ALL the other patients with NSTE ACS.

C. An angiotensin receptor blocker should be prescribed to those

NSTE ACS patients who are intolerant of an ACE inhibitor.

2. Aldosterone Receptor Antagonist: Indications: Patients
without significant renal dysfunction (estimated creatinine clearance
should be >30 mL/min) or hyperkalemia (potassium should be <5
meq/L) who are already receiving therapeutic doses of an ACE
inhibitor, have an LVEF <40%, and have either symptomatic HF

or diabetes mellitus.

E. Antilipid Agents

Statins, in the absence of contraindications, should be given to all
NSTE ACS patients regardless of baseline LDL-Cholesterol and
diet modification. Therapy should be initiated or intensified to
achieve an LDL-C <2.6 mmol/L or <100 mg/dL. Further titration
to <1.8 mmol/L or <70 mg/dL is reasonable.

Choose: Atorvastatin 80 mg/day OD.
If triglycerides are >5.6 mmol/L or 500 mg/dL, Fenofibrate 150 or
300 mg OD should be started to prevent pancreatitis before LDL-

lowering therapy is recommended.

II1. Coronary Revascularization

In high-risk patients, a routine invasive strategy is generally preferred
if there are no contraindications to coronary angiography. Among
intermediate-risk patients, the benefits of an invasive approach are
attenuated but still present; among low-risk patients, no benefit

exists for the routine invasive approach.

A. Urgent coronary angiography/PCI: (<2 h)

1. Hemodynamic instability or cardiogenic shock.

2. Severe HE.

3. Life-threatening ventricular arrhythmias.

4. Recurrent or persistent rest angina despite intensive medical
therapy.

5. New or worsening MR or new VSD.

B. Early angiography: (within 24 to 48 hours of admission)
1. Prior PCI within six months or prior CABG.

2. New or presumably new ST segment depression.

3. Elevated serum troponins.

4. Recurrent angina or ischemia at rest or with low level activity.

5.LVEF <40%.

Conclusion

Cardiovascular diseases are currently the leading cause of death
in Oman, compared to western patients, our patients have a

higher prevalence of cardiovascular risk factors mainly diabetes,

hypertension and overweight. Although our in-hospital mortality
rates are similar to the western registries, this may be misleading
since our patients are about a decade younger than patients in the
Western registries. We hope that these clinical pathways will help
cardiac caregivers in the front lines to improve outcomes of our

NSTE ACS patients.
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