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1. Mr LTK is a 63 yo Chinese male, active smoker of 40 pack years, with
background history of hypertension, hyperlipidaemia, presents with sudden
onset of severe central chest pain since 10am in the morning, associated
with dyspnea and diaphoresis. Please see his ECG on the next slide. Apart
from calling the cardiology registrar on-call, which of the following is the
MOST important to do? (Choose 2 of 7)
a) Aspirin 300mg + ticagrelor 180mg STAT
b) Right-sided ECG
c) Urgent CT aortogram
d) Urgent CT pulmonary angiogram
e) Perform cardiac enzyme and await results
f) Prescribe muscle relaxant and observe for pain relief
g) Discharge the patient
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Systematic interpretation of ECG
■ Rate (brady vs. tachy)
■ Rhythm (any P, relationship between P and QRS)
■ Axis
■ Interval duration and elevation/depressions
■ P (P mitrale, P pulmonale, multifocal Ps), QRS (narrow vs.
wide, LBBB, RBBB), T wave (tall vs. flat vs. inverted)
morphologies

Inferior STEMI
■ Recognize:
– ST elevation in leads II, III and aVF
– Progressive development of Q waves in II, III and aVF
– Reciprocal ST depression in aVL (± lead I)
■ Where’s the culprit vessel? can result from occlusion of all three coronary arteries:
– The vast majority (~80%) of inferior STEMIs are due to occlusion of the
dominant right coronary artery (RCA), which covers the medial part of the
inferior wall including the inferior septum.
– Less commonly (around 18% of the time), the culprit vessel is a dominant left
circumflex artery (LCx), which covers the lateral part of the inferior wall and the
left posterobasal area.
– Occasionally, inferior STEMI may result from occlusion of a “type III” or
“wraparound” left anterior descending artery (LAD). This produces the unusual
pattern of concomitant inferior and anterior ST elevation.

Right sided 12-lead ECG

RV infarct

2. Mr. LTK underwent angiogram and was found to have an acute total
occlusion of RCA. A drug eluting stent was deployed. His chest pain
resolved after procedure and he was transferred to ICU for further
monitoring. He was given a GTN patch before cath and PCI to relieve his
chest pain. 4 hours later, you were called to see him as the on call MO,
because his heart rate became 40 bpm, and blood pressure dropped to
75/50mmHg. Patient is conscious and asymptomatic. Besides
performing a 12 lead ECG, what’s your next step of action? (Choose only
one correct option)
a) IV normal saline 500ml over half an hour STAT
b) Start IV dopamine via peripheral IV access while preparing for a
central line insertion
c) Give atropine 0.6mg STAT
d) Transcutaneous pacing while preparing to Insert temporary
pacing wire
e) Prepare to insert intra-aortic balloon pump
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Complications of MI in general
Complication Type
Ischemic

Manifestations
Angina, reinfarction, infarct extension

Mechanical

Heart failure, cardiogenic shock, mitral valve dysfunction, aneurysms,
cardiac rupture

Arrhythmic

Atrial or ventricular arrhythmias, sinus or atrioventricular node
dysfunction

Embolic

Central nervous system or peripheral embolization

Inflammatory

Pericarditis

Killip Class Characteristics
Patients (%)
I
No evidence of congestive heart 32
failure

30-Day Mortality (%)
6

II

Rales, ↑ jugular venous
distention, or S3

38

17

III

Pulmonary edema

10

38

IV

Cardiogenic shock

19

67

Complications of inferior STEMI
■ Up to 20% of patients with inferior STEMI will develop either second- or third degree
heart block. There are two presumed mechanisms for this:
– Ischaemia of the AV node due to impaired blood flow via the AV nodal artery.
This artery arises from the RCA 80% of the time, hence its involvement in
inferior STEMI due to RCA occlusion.
– Bezold-Jarisch reflex = increased vagal tone secondary to ischaemia.
■ The conduction block may develop either as a step-wise progression from 1st degree
heart block via Wenckebach to complete heart block (in 50% of cases) or as abrupt
onset of second or third-degree heart block (in the remaining 50%).
■ Patients may also manifest signs of sinus node dysfunction, such as sinus
bradycardia, sinus pauses, sinoatrial exit block and sinus arrest. Similarly to AV node
dysfunction, this may result from increased vagal tone or ischaemia of the SA node
(the SA nodal artery is supplied by the RCA in 60% of people).

Complications of inferior STEMI
■ Bradyarrhythmias and AV block in the context of inferior
STEMI are usually transient (lasting hours to days), respond
well to atropine and do not require permanent pacing.
■ Patients with RV infarction are very preload sensitive (due to
poor RV contractility) and can develop severe hypotension in
response to nitrates or other preload-reducing agents.
■ Hypotension in right ventricular infarction is treated with
fluid loading, and nitrates and beta-blockers are
contraindicated.

3. Fortunately, Mr LTK managed to respond to fluid challenge, had a
temporary pacing wire inserted, and became haemodynamically stable. 2
days later, his heart block resolved and his blood pressure is
110/70mmHg without any support. He’s ready to be transferred out of
ICU. However, the ICU nurse noted that patient had one episode of
moderate amount fresh blood stained stool. Which of the following
actions would you avoid doing now? (Choose only one option)
a) Perform a per rectal and proctoscopy exam
b) Keep patient nil by mouth, and send off FBC, coagulation panel,
and GXM
c) IV omeprazole 80mg STAT, and 8mg/hr infusion
d) Refer to GS/gastro urgently
e) Hold off both aspirin and ticagrelor immediately
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Complications of anti-platelets
■ Many patients have history of gastric ulcer, haemorrhoids, diverticular
disease, or even history of colon CA, which predispose them to develop
bleeding after exposure to antiplatelet or anticoagulation therapy.
■ The key to decision making is to balance beneficence versus nonmaleficence.
■ Assess severity of bleeding by looking at amount, potential source and
nature of bleeding, such as is it bleeding from haemorrhoids vs. cancer,
whether bleeding is quickly reversible, and whether bleeding is lifethreatening
■ Assess risk of acute stent thrombosis or re-infarct
■ Explain the risk and benefit of therapy to patient and family so as to allow
them make an informed decision
■ There is no ideal solution for a lot of patients in reality (different from what
you learnt from textbook)

Stent thrombosis

4. Mr LTK was reviewed by colorectal surgeon and was found to have
minor haemorrhoidal bleeding. Discussion with family and patient
concluded that dual antiplatelets to be continued in view of minor nonlife-threatening bleeding. Mr LTK was transferred to general ward and
being prepared for discharge in 1-2 days. His cardiovascular risk factor
screening showed fasting glucose of 5.6, fasting LDL is 3.8. He is started
on atorvastatin 40mg ON. Patient asks about his LDL target in the long
run. (Choose one option)
a) 1.8mmol/L
b) 2.2mmol/L
c) 2.6mmol/L
d) 3.0mmol/L
e) Continue statin regardless of LDL level
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LDL treatment target
■ Old guidelines stated target LDL cholesterol level below 70 to 80
mg/dL (1.81 to 2.07 mmol/L) was recommended for people who have
CVD and have multiple major risk factors (e.g, people with diabetes or
who smoke).
■ However, there is simply no evidence from randomized, controlled
clinical trials to support treatment to a specific target. Therefore, the
2013 ACC/AHA Guideline on the Treatment of Blood Cholesterol to
Reduce Atherosclerotic Cardiovascular Risk in Adults makes no
recommendations for specific LDL-cholesterol or non-HDL targets for
the primary and secondary prevention of atherosclerotic
cardiovascular disease.

LDL treatment recommendations

5. Mr LTK is ready to be discharged. His heart rate is 80, blood pressure
140/75. His echo showed a LVEF 40% with regional wall motion
abnormality consistent with his recent infarct. His fasting LDL and
glucose levels are shown in the last question. He was also counselled for
smoking cessation. What other medications should be given to him upon
discharge, other than DAPT with PPI, and atorvastatin? (Choose one
option only)
a) bisoprolol 2.5mg OM
b) perindopril 4mg OM
c) bisoprolol 2.5mg OM, furosemide 20mg OM
d) perindopril 4mg OM, spironolactone 12.5mg OM
e) bisoprolol 2.5mg OM, perindopril 4mg OM
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Cardio-protective chronic medications
for IHD patients
■ For all patients
– Aspirin – lifelong
– 2nd antiplatelet– 1 year (regardless of BMS. DES, 2016 ACC/AHA guidelines)
– Sublingual GTN PRN, standing order of nitrate if symptomatic
■ Beta blocker
– 23% mortality benefit post MI;
– Bisoprolol/ Metoprolol / Carvedilol – mortalitiy benefit HFrEF
■ Statin: High intensity – target LDL < 1.8
■ ACE inhibitor/ARB:
– greatest benefit in Anterior MI, reduced EF < 40%
– caution in CKD patients
■ Aldosterone antagonist
– if EF < 35-40% and/or signs of HF – caution for hyperK+ especially with
concomitant used with ACEi/ARB

6. 2 years later, Mr LTK is attending his routine cardio clinic follow up and he
revealed to you that recently he became more easily tired, and develops
shortness of breath upon walking for 2 bus stops or climbing 2 flights of stairs
only. Otherwise, he has no orthopnea or paroxysmal nocturnal dyspnea, no
diaphoresis. He claims compliant to medications every day. He is still smoking
but he’s only smoking 5 sticks a day now. His physical exam is normal. He
expressed his concern and asked you what could be the reason and what to do
with it. What would you do? (Choose one option only)
a) Perform a lung function test and refer to respiratory medicine
outpatient for COPD
b) Reassure him that age may be catching up, continue the same
medications and schedule an appointment in 6 months with routine
fasting bloods on arrival
c) Explained his symptoms may be due to mild fluid overload, and give
furosemide 40mg OM for 1 week and review patient in 1 weeks’ time
d) Arrange for a 99mTc-sestamibi SPECT nuclear cardiology scan (MIBI
scan) and schedule an appointment to see him 2 weeks after scan
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Long term follow up of IHD patients
■ Emphasis on risk factor management and compliance to medications
■ Recurrence of symptoms, especially when risk factors are not optimally controlled
– Be aware of progression of coronary artery disease: re-stenosis of previous
lesions vs. development of new lesions
■ Examples of commonly used functional and viability testing
– 99mTc-sestamibi SPECT nuclear cardiology scan (MIBI scan):
■
■
■

Myocardial Perfusion Imaging, assess reversible ischaemia/viability
Stress: treadmill vs. dipyridamole
Stress and rest scan (rest scan may need to be done on a separate day)

– Dobutamine stress echocardiography:
■
■

Assess wall motion abnormality during cardiac cycle
Stress: treadmill vs. dobutamine

■

More time efficient: about 1 hour including rest and stress phase

