
MEQ



A	77	year	old	Chinese	gentleman	is	brought	to	A&E	by	private	ambulance	with	no	
caregiver.	He	is	not	oriented	to	time	place	or	person	and	is	unable	to	give	a	history.

T	38.9	BP	70/40	HR	130	RR	30	SpO2	92%	on	room	air

HS1s2	irregular,	PSM	at	apex

JVP	at	base	of	neck

L	bilateral	coarse	creps	

A	soft	nontender

Calves	supple



Q1
Which of the following investigations is least helpful in managing this patient?

1. Renal panel
2. Procalcitonin
3. nt-proBNP
4. Thyroid panel
5. CXR
6. ECG



Hb 13 TW 14 Plt 200

U 10 Cr 150 Na 145 K 3.0 Bi 15 Cl 95

CRP 100 Procal 10

ntproBNP 500

T4 15 TSH 4

CXR - bilateral hazy infiltrates





Q2
Which of the following is the least appropriate for this patient?

1. Supplemental oxygen
2. IV normal saline bolus
3. Blood culture and IV antibiotics
4. DC cardioversion
5. Insertion of indwelling catheter



You perform a blood culture, insert an IDC and take a urine culture. You start 
supplemental oxygen, IV fluids and antibiotics. 

T 38.3 HR 110 BP 90/60 SpO2 95% on 4L NP

The patient remains in atrial fibrillation



Q3
Which of the following is best indicated for further treatment of this patient’s AF?

1. PO Bisoprolol
2. PO Digoxin
3. SC Enoxaparin
4. PO Amiodarone
5. PO Fleicanide



The patient is further managed in the ward. You review him the next day.

T 38.1 HR 110 BP 100/80 RR 20 SpO2 97% on 2L NP

His family arrives and informs you that he has a past medical history of 
hypertension, diabetes and hyperlipidemia, all on oral medication. There is no 
previous history of heart disorders or atrial fibrillation. There is no history of stroke. 
He has a 40 pack year smoking history. He does not drink.



Q4
Which of the following is the most useful in managing the patient at this point?

1. Transthoracic echocardiography
2. Transoesophageal echocardiography
3. Myocardial perfusion imaging
4. Diagnostic cardiac catheterization
5. 24 hour Holter monitoring
6. Palpation of peripheral pulses



You continue to treat the patient for pneumonia. He improves clinically.

Afebrile BP 120/80 HR 90 RR 16 SpO2 98% on room air

His peripheral pulses are well felt.

You perform a transthoracic echocardiogram now that his HR has decreased. 
Main findings are LV ejection fraction of 50%, no regional wall motion 
abnormalities, moderate mitral regurgitation.



Q5
Which of the following confers the highest stroke risk for the patient?

1. Hypertension
2. Moderate mitral regurgitation
3. Diabetes
4. Age 77 years old
5. LVEF 50%



Q6
What is the patient’s CHADSVASC score?

1. 1
2. 2
3. 3
4. 4
5. 5
6. 6
7. 7



A repeat ECG is performed ad hoc by the staff nurse. The patient is asymptomatic 
at the time.



Q7
Which of the following tests would be most useful in managing the patient now?

1. Thyroid panel
2. Renal panel
3. Full blood count
4. Coagulation panel
5. HbA1c
6. Lipid panel



Hb 13 TW 8 Plt 150

U 5 Cr 70 Na 140 K 4.0 Bi 24 Cl 95

APTT/PT normal

Thyroid panel normal

HbA1c 8.5%

Fasting lipid panel - LDL 4.0

BP 150/90



Q8
Which of the following is least indicated for management of this patient’s AF?

1. No anticoagulation
2. Dual antiplatelet therapy
3. SC clexane
4. PO warfarin
5. PO rivaroxaban



Q9
Which of the following is least indicated for cardiac risk reduction in this patient?

1. PO aspirin
2. PO atorvastatin
3. Smoking cessation
4. PO rivaroxaban
5. PO warfarin



Answers and Commentary



A	77	year	old	Chinese	gentleman	is	brought	to	A&E	by	private	ambulance	with	no	
caregiver.	He	is	not	oriented	to	time	place	or	person	and	is	unable	to	give	a	history.

T	38.9	BP	70/40	HR	130	RR	30	SpO2	92%	on	room	air

HS1s2	irregular,	PSM	at	apex

JVP	at	base	of	neck

L	bilateral	coarse	creps	

A	soft	nontender

Calves	supple



This is essentially an elderly male patient who is likely to be septic. He is unwell 
with obvious fever and tachycardia. Clinically the possible source of sepsis is the 
chest. There are two important clinical questions that need to be answered. First -
are creps because of infection, because of fluid overload, or because of both? The 
second is like unto the first – the heart rate is fast and irregular suggestive of AF 
with RVR (rapid ventricular response). Is the AF causing low BP; is it causing 
heart failure? 



Accurate assessment of fluid status is essential to answering these questions. If 
the patient is underfilled because of dehydration or vasodilated because of sepsis 
(low preload), then fluid resuscitation should be the first priority. Tachycardia is a 
normal physiologic response to low preload to increase the cardiac output, 
whether there is AF or not. Hence when there is AF with RVR and with low BP, 
one should not simply attribute the low output to the AF but seek other causes 
first. 



Q1
Which of the following investigations is least helpful in managing this patient?

1. Renal panel
2. Procalcitonin
3. nt-proBNP
4. Thyroid panel
5. CXR
6. ECG



Investigations can be helpful in assessing the patient when clinical history and 
examination are less revealing. I think procalcitonin is not particularly helpful if you 
have already decided a patient is septic. If a marker is sought for trending then 
CRP and TW are reasonable. 

Measurement of BNP and nt-proBNP (NOT the same test) are helpful TO RULE 
OUT fluid overload. Hence if it is low it very strongly suggests no fluid overload. 
However if it is high, this can be because of other problems e.g. renal impairment, 
PE.



UE, CXR, and ECG are essential to managing acutely unwell patients.

UE is useful to risk stratify pneumonia but this patient definitely needs admission. 

The CXR can help you to decide if there is fluid overload in addition to infection. 

Any person with arrhythmia should get an ECG



What is the value of thyroid function tests in acutely unwell patients? It is not 
uncommon to get derangement that reflects nonthyroidal illness rather than true 
thyroid pathology.

However in the context of new onset AF doing thyroid function can be helpful. If it 
is severely deranged (e.g. undetectable TSH), one should consider the possibility 
of thyroid storm. Many features of thyroid storm can overlap with sepsis (fever, 
tachycardia, altered mental state, hepatic dysfunction). 



Hb 13 TW 20 Plt 200

U 10 Cr 150 Na 145 K 3.0 Bi 15 Cl 95

CRP 100 Procal 10

ntproBNP 500

T4 15 TSH 4

CXR - bilateral hazy infiltrates



Other investigations to think about include

LFT – look for hepatic dysfunction in the context of thyroid storm; can be deranged 
in anyone unwell; useful if you plan to give patients statins

Ca/Mg/PO4 – should be checked in anyone with arrhythmia; can be deranged in 
context of poor oral intake

Cardiac enzymes – frequently done, not wrong to do if the patient cannot give a 
history of cardiac symptoms. Troponins are very sensitive and can be raised in 
many non-MI conditions, hence elevated troponins =/= MI. ECG changes and the 
pattern of elevation can help to decide if a patient has had a true MI.





ECG shows AF
make sure you check the rate

Not all irregular rhythms are AF (further elaboration later)



Q2
Which of the following is the least appropriate for this patient?

1. Supplemental oxygen
2. IV normal saline bolus
3. Blood culture and IV antibiotics
4. DC cardioversion
5. Insertion of indwelling catheter



ACLS tells you that unstable AF requires DC cardioversion. This is true providing 
that AF is the cause of instability – as mentioned previously, look for other causes 
of low BP before attributing it to AF with RVR. DC cardioversion is traumatic to the 
patient and causes myocardial injury, it can precipitate arrhythmias that are more 
fatal than AF. If it is chronic AF you can get thromboembolism. Be slow to attempt 
it. 

In acute patients, AF at a rate of <110 is acceptable. If the rate is up to 120s it 
usually still isn’t the cause of instability. If the rate is very fast in 150s it can be 
difficult to see the irregularity and distinguish it from other SVTs. Some people 
give adenosine to slow the rate down and discern the underlying rhythm BUT this 
is dangerous in pre-excited AF. Have a look at the old ECG. 



You perform a blood culture, insert an IDC and take a urine culture. You start 
supplemental oxygen, IV fluids and antibiotics. 

T 38.3 HR 110 BP 90/60 SpO2 95% on 4L NP

The patient remains in atrial fibrillation



If the low BP and high HR is due to other causes e.g. sepsis, treating those will 
slow down the AF. No beta blockade required, no urgent cardio referral required.



Q3
Which of the following is best indicated for further treatment of this patient’s AF?

1. PO Bisoprolol
2. PO Digoxin
3. SC Enoxaparin
4. PO Amiodarone
5. PO Fleicanide



Renally dose adjusted clexane is generally useful in acute setting for AF as long 
as you are not worried about bleeding. There is no need to rush into 
anticoagulating if patient is not high risk (e.g. prosthetic valve). Therefore if not 
sure (e.g. altered mental status, not sure if have stroke) can always wait and ask a 
senior.

If you have settled other problems (fever, sepsis) and the rate is still fast, medical 
management is acceptable. Beta blockers are useful and bisoprolol is common as 
it doesn’t lower BP much. 



Digoxin and amiodarone are considered when there is an element of heart failure 
or if beta blockade is not enough. 

Digoxin is contraindicated in hypokalemia and should be used with caution in renal 
impairment. 

Amiodarone is unsuitable in renal impairment and can be unsuitable in thyroid 
dysfunction. Also has risk of spontaneous cardioversion

Fleicanide is used to convert SVTs including AF. It is not often used in the acute 
setting because it is contraindicated in MI, cardiogenic shock (hard to be certain in 
acute patients) and structural heart disease (TTE won’t be done acutely, don’t give 
with uninvestigated murmurs).



Approach to AF

1. Is it really AF

2. What kind of AF is it

3. Is anticoagulation indicated

4. Rate control or rhythm control 



Is it real AF
Get an ECG of the rhythm that you think is AF, 12 lead ECG is preferred. People 
can revert back to sinus and it is difficult to commit to treatment without definite 
proof of AF

When the machine says it is AF it is not always AF

Common non AF alternative diagnoses are movement artefact, atrial ectopics, 
other atrial tachycardias



What kind of AF is it

Essentially – any underlying precipitant, cause, associated conditions?

Ask for history of rheumatic fever, valve replacement and valve repair. Valvular AF 
is AF with rheumatic MS, prosthetic valve, MV repair with prosthetic material

Ask for history of thyroid disease and check thyroid function

Check electrolytes

Echo is required for all new diagnoses of AF – to assess valves, to assess EF 
(tachycardia can cause low EF without overt cardiac failure), and to assess for 
intracardiac thrombus (definitely needs anticoagulation with warfarin).

Paroxysmal AF has the SAME management as AF as of 2017



Is anticoagulation indicated
Use CHADSVASC to guide you: 0 no need, 1 no need if the 1 point is for female

In general all other CHADSVASC should be anticoagulated, DAPT is not good 
enough

Main question will be for warfarin vs NOAC (discussed later), in acute setting use 
renal dose adjusted clexane

HASBLED is useful but never an absolute contraindication to anticoagulation as 
the factors in HASBLED have a lot of overlap with CHADSVASC



Rate control or rhythm control
Generally hard to go wrong with rate control, most patients locally end up being 
rate controlled. 

Rhythm control (chemical or electrical cardioversion) can be offered to selected 
patients – unstable, symptomatic (especially with objective symptoms of heart 
failure, low EF, cardiac dilatation), first episode (higher chance of successful 
cardioversion). Don’t want to take anticoagulation is NOT an indication, in fact 
cardioversion candidates should be on full therapeutic anticoagulation before 
(ideally a few weeks) and after (ideally a month) cardioversion procedures. 



The patient is further managed in the ward. You review him the next day.

T 38.1 HR 110 BP 100/80 RR 20 SpO2 97% on 2L NP

His family arrives and informs you that he has a past medical history of 
hypertension, diabetes and hyperlipidemia, all on oral medication. There is no 
previous history of heart disorders or atrial fibrillation. There is no history of stroke. 
He has a 40 pack year smoking history. He does not drink.



Q4
Which of the following is the most useful in managing the patient at this point?

1. Transthoracic echocardiography
2. Transoesophageal echocardiography
3. Myocardial perfusion imaging
4. Diagnostic cardiac catheterization
5. 24 hour Holter monitoring
6. Palpation of peripheral pulses



Don’t do tests that are uninterpretable or not indicated

Wait until rate is under control before getting a TTE, no need to rush

Routine TEE not needed, if attempting DCCV it is useful (not always necessary 
but locally many people just do)

Holter is not useful in ECG proven AF (therefore get an ECG to prove AF)

Ischemia assessment is not needed routinely, AF in itself does not mean there is 
ischemia

PVD is important for CHADSVASC and picking it up is useful in general



You continue to treat the patient for pneumonia. He improves clinically.

Afebrile BP 120/80 HR 90 RR 16 SpO2 98% on room air

His peripheral pulses are well felt.

You perform a transthoracic echocardiogram now that his HR has decreased. 
Main findings are LV ejection fraction of 50%, no regional wall motion 
abnormalities, moderate mitral regurgitation.



Q5
Which of the following confers the highest stroke risk for the patient?

1. Hypertension
2. Moderate mitral regurgitation
3. Diabetes
4. Age 77 years old
5. LVEF 50%



Age >77 years old is 2 points on CHADSVASC

Valvular AF (i.e. higher stroke risk AF) is AF with rheumatic MS, prosthetic valve, 
or prosthetic mitral valve repair.



Q6
What is the patient’s CHADSVASC score?

1. 1
2. 2
3. 3
4. 4
5. 5
6. 6
7. 7



4

HTN, DM, 77 years (2 points)



A repeat ECG is performed ad hoc by the staff nurse. The patient is asymptomatic 
at the time.



Sinus rhythm – therefor patient has paroxysmal AF

In current practice paroxysmal AF is no different from regular AF. Restoration of 
sinus rhythm does not necessarily mean that the movement of the atria is normal 
all the time and there is still a risk of getting clots.



Q7
Which of the following tests would be most useful in managing the patient now?

1. Thyroid panel
2. Renal panel
3. Full blood count
4. Coagulation panel
5. HbA1c
6. Lipid panel



Documentation of renal function is important in long term management of AF. It 
allows for appropriate choice of anticoagulant and appropriate dosing. 

The rest are useful but more for trending in acute illness/ risk factor screening. 



Hb 13 TW 8 Plt 150

U 5 Cr 70 Na 140 K 4.0 Bi 24 Cl 95

APTT/PT normal

Thyroid panel normal

HbA1c 8.5%

Fasting lipid panel - LDL 4.0

BP 150/90



Q8
Which of the following is least indicated for management of this patient’s AF?

1. No anticoagulation
2. SC clexane
3. PO warfarin
4. PO rivaroxaban



Anticoagulate based on CHADSVASC

DAPT should be regarded as an inferior option, don’t offer in general

People can in theory go on SC clexane indefinitely but this is expensive and 
inconvenient. Generally not an option for AF.



Warfarin vs NOAC is an important question which you must know how to counsel 
your patient for. Generally, warfarin works for everything and is required if there is 
valvular AF or intracardiac thrombus. NOACs at present are not used in renal 
impairment - CKD with low eGFR (cutoff depends on which drug) AND AKI (even 
with eGFR above the cutoff).

Warfarin – variable dose, needs monitoring, can target lower range. Higher risk of 
bleed than NOAC in general, but reversal agent available. Attention to diet.

NOAC – fixed dose, no monitoring, lower risk of bleed but no reversal agent easily 
available (does exist for dabigatran and rivaroxaban but is not easy to get). More 
expensive than warfarin (about $3 vs warfarin about 30c).



The usual NOAC to offer locally is rivaroxaban because it is once daily dosing and 
has subsidy. It also has SECONDARY benefits for IHD but that is a different story 
(and this patient in the case has no objective IHD). 

Warfarin is a very inconvenient drug to use and the patient should always be 
offered the choice of NOAC.



Do I need to bridge?
Bridging useful if high thrombotic risk e.g. valvular AF, intracardiac thrombus. 
Decreases time out of therapeutic anticoagulation and covers the initial part of 
warfarin where it is prothrombotic. NOACs DO NOT require bridging. 

NOACs for AF do not require a loading dose.

Loading warfarin should be considered if you are bridging, so no need to bridge as 
long. For low stroke risk AF, it is acceptable to not load and slowly let the INR 
come up. 



Q9
Which of the following is least indicated for cardiac risk reduction in this patient?

1. PO aspirin
2. PO atorvastatin
3. Smoking cessation
4. PO rivaroxaban
5. PO warfarin



Cardiac risk reduction
This is a case of PRIMARY risk reduction i.e. no previous evidence of IHD, hence 
risk factor control is important. Statins can be started for primary prevention even 
without evidence of IHD in high risk groups (10 year ASCVD risk >7.5%). Aspirin 
can also be started for primary prevention and these are usually high risk 
diabetics. 

Warfarin is not generally used for primary or secondary cardiac risk reduction. 
However some cardiologists do cut patients with AF + IHD down to warfarin only if 
they are >1 year out from a cardiac event.



NOACs have no evidence for PRIMARY cardiac risk reduction. Their role in 
SECONDARY cardiac risk reduction is evolving. You may see people use low 
dose rivaroxaban for secondary risk reduction. You may also see people use 
NOAC + SAPT after a cardiac event (e.g. 1 month after MI with stenting + AF, cut 
down from rivaroxaban + DAPT to rivaroxaban + Plavix)


