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Objective Target audience

To optimise anticoagulation Oral anticoagulant (OAC) therapy This clinical guidance is relevant
treatment for the prevention as part of atrial fibrillation (AF) to all healthcare professionals
of atrial fibrillation-related management caring for patients with AF,
stroke especially those providing
primary or generalist care

The prevalence of atrial fibrillation (AF) increases with advancing age. Having AF increases a person’s risk of stroke
by 3 to 5 times'? and locally, about 19% of strokes occurred in patients with AF in 2020.°

Oral anticoagulation has been shown to be beneficial in patients with AF, with direct oral anticoagulants (DOACs) being
associated with lower rates of stroke than warfarin.* Despite the established benefits of OAC therapy, many patients
remain inadequately anticoagulated. In Asia, among patients with high stroke risk (CHA,DS,VASc 2 2) who should
have been prescribed OACs, 15.7% were not prescribed any, or were only prescribed antiplatelet medications.5 Even
if patients were prescribed DOACSs, research involving Asian populations revealed that 20-56% of patients received
subtherapeutic doses, putting them at higher risk of stroke, thromboembolism, and death than those who received
optimal doses.51°

Ensuring adequate anticoagulation is important to reduce the risk of AF-related strokes. A holistic approach should
be taken to decide the appropriate OAC therapy; advanced age alone is not a contraindication to anticoagulation.

Statement of Intent

This ACE Clinical Guidance (ACG) provides concise, evidence-based recommendations and serves as a common starting point nationally for
clinical decision-making. It is underpinned by a wide array of considerations contextualised to Singapore, based on best available evidence
at the time of development. The ACG is not exhaustive of the subject matter and does not replace clinical judgement. The recommendations
in the ACG are not mandatory, and the responsibility for making decisions appropriate to the circumstances of the individual patient remains
at all times with the healthcare professional.
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Assessment of stroke risk
Recommendation 1 Estimate stroke risk for patients with AF and start OAC therapy for those with
a modified CHA,DS VASc score 2 2.

Assessment of stroke risk is required to decide if OAC therapy is clinically %O’ Stroke risks

indicated for patients with AF. The CHA,DS,VASc score was developed to °

estimate stroke risk in patients with AF without mechanical heart valves

or moderate-to-severe mitral stenosis, with a higher score reflecting a A mCHA,DS VASc score of
higher stroke risk. 1 is associated with a stroke
risk of 1.1 strokes per 100
patients per year, while a
score of 2 is associated with
a stroke risk more than twice
as high.1®

While gender is one of the risk factors in the CHA,DS,VASc score, female
gender alone may not increase stroke risk.'2'3 Furthermore, anticoagulation
therapy seems to have no benefit for patients with CHA,DS ,VASc score =0
for males and CHA,DS,VASc score = 1 for females.™ For these reasons,
this ACG uses a modified CHA,DS,VASc (mCHA,DS,VASc), where gender
does not contribute to the decision to initiate OAC therapy (see Figure 1).

Considerations when mCHAZDSZVASc =1

When mCHA,DS,VASc score = 1, the decision to start OAC should consider patient-specific factors such as age
or underlying conditions. Stroke risk is higher for these patient groups:'

* Age 65-74 years

* Heart failure and age = 35 years

* Hypertension and age = 50 years

» Diabetes mellitus and age = 50 years

* Vascular diseases and age = 55 years

A
%0’ Patients with exceptionally high thromboembolic risk

The presence of either mechanical heart valves or moderate to severe mitral stenosis is associated with
exceptionally high thromboembolic risks for patients with AF. For these patients, OAC therapy initiation is
warranted, regardless of additional risk factors for stroke.

Anticoagulation therapy

Choose a DOAC as the preferred OAC therapy for patients with AF, except for
patients with mechanical heart valves or moderate-to-severe mitral stenosis
for whom warfarin is the treatment of choice.

Recommendation 2

The choice of OAC is based on patient factors (including bleeding risks, age, comorbidities, renal and liver
function, individual preferences), concomitant medications, tolerability, and cost considerations.

Review the indication, choice and dose of OAC at least annually and when the patient’s clinical circumstances
change (see Recommendations 3 and 4).

A
%o’ Shared decision-making

Counsel the patient on the risks and benefits of anticoagulation. Discuss therapeutic options to help them
make informed decisions about their treatment. This will facilitate management of potential complications
and also encourage adherence.




Figure 1. Overview of oral anticoagulation in AF-related stroke prevention

Obtain detailed patient history and
perform physical examination.

AF without mechanical heart valves AF with mechanical heart valves or

or moderate-to-severe mitral stenosis moderate-to-severe mitral stenosis

Start warfarin.
(see Recommendation 2)

Estimate stroke risk based on mCHA DS,VASc.
(see Recommendation 1)

Congestive heart failure (clinical heart
+1 failure, moderate-to-severe left ventricular +
dysfunction, or hypertrophic cardiomyopathy)

+1 Hypertension Discuss and address bleeding risk factors.

Conduct monitoring tests to ensure the

+1 Diabetes mellitus safe use of OAC therapy

. S . (see Recommendation 3).
+2 Prior stroke or transient ischaemic attack

Vascular disease (prior myocardial infarction,

+1

peripheral artery disease or aortic plaque)

+1 Age 65-74

+2 Age =275

Sex category - not counted

!

Determine treatment based on total mMCHA,DS,VASc score.

Score =0

\

No anticoagulants.
Reassess stroke risk at least
annually, and when clinical
circumstances change.
(see Recommendation 4)

Score = 1

'

Consider anticoagulation as not
all risk factors amount to the same
risk. Stroke risk may be higher for
some patients, depending on their
age and underlying comorbidities.

Stroke risk is higher for these
patient groups:'®

Age 65-74 years

Heart failure and age = 35 years

Hypertension and age = 50 years

Diabetes mellitus and age
> 50 years

> 55 years
\ y

Vascular diseases and age

%

Score =2 2

Y

Start anticoagulation therapy.
Consider a DOAC over warfarin,
based on patient, medication and
disease factors.
(see Recommendation 2)

+

Discuss and address bleeding
risk factors.

Conduct monitoring tests
to ensure the safe use of
OAC therapy.

(see Recommendation 3)

Antiplatelet medications are generally not recommended for preventing AF-related stroke.'”-2
(See section “Is there a role for antiplatelets?” on page 4 of the ACG for more details)



Overall, DOACs® are recommended over warfarin for patients with AF without mechanical heart valves or
moderate-to-severe mitral stenosis, due to their more favourable benefit-risk profile, fewer drug interactions, and
improved convenience for patients as routine coagulation monitoring is not needed. With a lack of head-to-head
trials, evidence is insufficient to recommend one DOAC over the others for safety and efficacy.

Compared to warfarin, DOACs are more effective at reducing AF-related strokes and systemic embolisms (SSE),
especially for Asian patients.?2?® They are also associated with fewer intracranial haemorrhages (ICH; about 2
to 5 ICH events avoided for every 1,000 patients treated per year) and have similar risks of gastrointestinal (Gl)
bleeding in Asian patients, compared to warfarin.#?32* Another consideration for selecting a DOAC is that there is
no need for international normalised ratio (INR) monitoring (e.g. in patients who find it difficult to access, or are
reluctant to undergo, frequent INR monitoring). DOACs can also be used for some patients with valvular heart
disease (see Table 1), but not for those with mechanical heart valves or moderate-to-severe mitral stenosis.

Table 1. Using DOACs for patients with AF and concomitant valvular heart disease (VHD)

VHD subgroup DOAC use
Mechanical heart valves or moderate-to-severe mitral stenosis Not recommended* 252
Bioprosthetic heart valves Recommendedt?’-2°
Aortic stenosis, mild mitral stenosis, aortic, mitral or tricuspid regurgitation Recommendedt %31

* Harm was shown through higher rates of SSE and major bleeding.
TBenefits were shown through lower risk of SSE and major bleeding.

Routine monitoring with coagulation tests is not necessary or useful in patients on DOACs, except in cases of
severe bleeding or urgent surgery. INR is not specific for DOACs and a normal prothrombin time or activated
prothrombin time does not rule out the presence of residual DOACs’ effects.® However, a normal thrombin time
can exclude the presence of clinically significant levels of dabigatran.3?

Switching eligible patients from warfarin to a DOAC (see Supplementary guide “Switching between anticoagulants”)
could be considered, especially for those who already have a poor INR control (i.e., they are unable to maintain a
therapeutic INR after multiple attempts to optimise it),*® taking into account patient preferences and likely adherence
to DOACs.

Warfarin is the only medication with proven safety and efficacy in patients with atrial fibrillation and
mechanical heart valves or moderate-to-severe mitral stenosis and it is therefore the treatment of choice
for these patients.3#3°

Other considerations for warfarin therapy in patients with AF

Patient factors favouring warfarin Precautions and practice considerations:
» Severe renal or liver impairment » Multiple drug-drug, drug-food or drug-herb interactions
» High potential for clinically significant * A narrow therapeutic range

drug-drug interacti ith DOAC
Lg=artg infsractions wi s » Requires regular blood tests and at least 6 out of 10 INR readings to be within

» Concomitant antiphospholipid syndrome therapeutic range

» Delayed onset and offset of anticoagulation may necessitate bridging therapy

Antiplatelet medications are generally not recommended for preventing AF-related stroke.'?* Compared to
aspirin, OACs halve the risk of SSE with no significant difference for bleeding outcomes.*® A recent meta-analysis
on aspirin reported a moderate reduction in the risk of all-cause stroke, but a significant increase in the risk of
maijor bleeding and ICH compared with no treatment.®” When anticoagulation therapy is contraindicated, the
role of antiplatelet medications is unclear due to the lack of direct evidence for these patients with AF.%"3¢ Based
on local expert opinion, aspirin or clopidogrel could be considered for patients with AF in whom OAC therapy is
contraindicated and who also have concomitant conditions that would benefit from antiplatelet medications, such
as ischaemic heart disease, peripheral vascular disease, or a history of ischaemic stroke, transient ischaemic
attack, or myocardial infarction.

a In this ACG, the term DOAC is used in accordance with the recommendation from the International Society on Thrombosis and Haemostasis.?! DOACs are also
known as non-Vitamin K antagonist oral anticoagulants (NOACs).



Table 2. Characteristics of oral anticoagulants registered in Singapore (extracted from local product information
leaflets)

Medications Warfarin* Apixaban#* Rivaroxaban#* Edoxaban Dabigatran
Mechanism of | Vitamin K antagonist Direct factor Direct factor Direct factor Direct thrombin
action Xa inhibitor Xa inhibitor Xa inhibitor inhibitor
Bioavailability | >95% ~50% 80-100% when ~60% 6.5%
administered Do not chew, break
with food or open capsule
T (max) 72-96 h 3-4h 2-4h 1-2h 0.5-2h
Half-life 40 h 12h 5-13 h 10-14 h 12-14 h
Routine Yes No No No No
coagulation
monitoring
Reversal Vitamin K and/or Andexanet alfas or 4F-PCC17:3940 Idarucizumab or
agent(s) 4F-PCC 4F-PCC'73940
Elimination ~100% metabolised, 27% renal, 67% renal, 35% renal, 85% renal
negligible in urine 73% faecal 33% faecal 65% faecal
Drug ++++ ++ ++
interactions™ | co-trimoxazole, Antifungals (e.g. azoles), macrolides Antifungals (e.g. azoles), macrolides
fluconazole, (e.g. erythromycin), antituberculosis (e.g. erythromycin), antituberculosis medications
metronidazole, medications (e.g. rifampicin), (e.g. rifampicin), phenytoin, valproate,
rifampicin, phenytoin, valproate, carbamazepine, carbamazepine, phenobarbitone, St John’s wort,
carbamazepine, phenobarbitone, St John’s wort, amiodarone, ciclosporin
phenobarbitone, antiretrovirals
St John’s Wort,
amiodarone

> 50 INR-adjusted 5mg BD 20 mg daily 60 mg daily 150 mg BD
2.5mg BD if 30mg daily if 110 mg BD if
patients have = 2 of patients are either: patients are either:
the following: + <60kg + age 2 80 years
* age = 80 years » Taking the following « taking verapamil
« body weight P-gp inhibitors: . A
< 60ykg 9 quinidine, ciclosporin, E?V%,h'gh risk of
+ serum creatinine dronedarone, oo
. erythromycin,
= 133 micromol/L ketoconazole
30-50 15 mg daily 30 mg daily
15-29% Avoid
<15 Avoid

INR-adjusted Not recommended in severe liver disease

4F-PCC, four-factor prothrombin complex concentrate; BD, twice a day; CrCl, creatinine clearance; INR, international normalised ratio; P-gp, P-glycoprotein;
T(max), time taken for a drug to reach maximum concentration

* Available on government subsidy list.
§ Andexanet alfa is not registered in Singapore at time of publication.

** List of drug interactions is not exhaustive. Patients taking systemic strong CYP3A4 or P-gp inhibitors may be contraindicated for DOAC use. Please consult
a pharmacist or appropriate online resources*' for information on medications with interacting metabolic pathways, especially when patients are taking new
concomitant medications or supplements.

T As estimated by Cockcroft-Gault formula.

# Patients with CrCl < 30mL/min were excluded in pivotal trials for dabigatran, rivaroxaban and edoxaban. Patients with CrCl < 25mL/min were excluded in the
pivotal trial for apixaban. However, product information leaflets state that apixaban, rivaroxaban and edoxaban can be used in patients with CrCl 15-29mL/min,
based on pharmacokinetic data.



Monitoring and review

Recommendation 3

Regular follow-up is recommended for all patients on OAC therapy to ensure that their treatment is optimised
according to patient, drug, and disease factors (see Figure 2 below). More frequent monitoring may be required

for individuals at increased risk for bleeding.

Figure 2. Key monitoring parameters for patients with AF on DOACs

Monitoring parameters

Renal function

Renal impairment increases
bleeding risk (see Table 4)

» Estimate using
Cockcroft-Gault formula as
this method was used in the
pivotal trials*45

Liver function
Hepatic impairment increases
bleeding risk (see Table 4)

* Note that patients with
elevated liver enzymes were
excluded in pivotal trials

» Avoid in patients with severe
hepatic impairment***

Potential bleeding

» Assess for signs and
symptoms

Age

Body weight

Frailty
Associated with weight loss,
renal impairment and fall risk,
which increases bleeding risk*!
» Assess the fall risk

of patients*!

Changes in concomitant
medications
@ » Consider the risk of
drug interactionsttt

» Check medication history

When to check

At baseline

At least annually*'¢ or more

CrCl
10

in patients with CrCl < 60 mL/min*'

When clinically indicated, such as the
presence of concomitant factors that
cause a decline in renal function

(e.g. dehydration, NSAID use)*'

frequently (e.g. every months)$$

At baseline
At least annually*'

When clinically indicated, such as the
presence of hepatic conditions.*'

At baseline (including FBC)
At every visit
As clinically indicated (including FBC)*®

At every visit

At every visit

At every visit"

At every visit
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Conduct monitoring tests and relevant assessments to ensure the safe use
of OAC therapy and to minimise bleeding risk.

Potential follow-up action

Decrease dose. For apixaban,
consider concomitant risk factors
for dose reduction (see Table 2)

OR

If CrCl < 15 mL/min (or <30mL/min
for dabigatran), discuss clinical
effects and choice of anticoagulant
with a specialist

Monitor
OR

For patients with elevated liver
enzymes, discuss choice of
anticoagulant with a specialist

Monitor

For patients aged = 80 years,
decrease dose of dabigatran and
consider concomitant risk factors for
dose reduction of apixaban

(see Table 2)

For patients with body weight < 60kg,
decrease dose of edoxaban and
consider concomitant risk factors for
dose reduction of apixaban

(see Table 2)

Monitor
OR

Decrease dose
(see Renal function and Body weight)

Monitor or switch OAC
OR

Decrease dose of edoxaban
(see Table 2)

CrCl, creatinine clearance; FBC, full blood count; NSAID, non-steroidal anti-inflammatory drug; OAC, oral anticoagulant

8 For example, a patient with a CrCI 50mL/min could have his renal function reviewed every 5 months.

*** DOACs are contraindicated in patients with Child-Pugh C liver cirrhosis; rivaroxaban is also contraindicated in patients with Child-Pugh B liver cirrhosis.

1t See Table 2 for more details. Patients taking systemic strong CYP3A4 or P-gp inhibitors may be contraindicated for DOAC use. Please consult a pharmacist
or appropriate online resources*' for information on medications with interacting metabolic pathways, especially when patients are taking new concomitant
medications or supplements.



Figure 3. Key monitoring parameters for patients with AF on warfarin

Monitoring parameters When to check Potential follow-up action

17 &5 eupellEl SEL g Establish and reinforce patient

* At baseline adherence

»  While INR is stabilising: every week AND/OR
(until INR is within therapeutic range)
Increase weekly dose

* When INR is stable: every 4 to 8 weeks OR
» If INRis very stable over an extended

period: up to every 12 weeks Decreaseiweekly dose

&

» At baseline (including FBC)

Potential bleeding

« Assess for signs and + Atevery visit Monitor
symptoms +  As clinically indicated (including FBC)®
Frailty Monitor
Associated with weight loss, o

renal impairment and fall risk, At every visit*’
which increases bleeding risk*'

-\‘
g*

Decrease dose
» Assess the fall risk (see Renal function and Body weight)

of patients*'

& 2

Changes in concomitant
medications

@ » Consider the risk of At every visit
drug interactions

Monitor or switch OAC
OR

Decrease dose of edoxaban
(see Table 2)

& o

» Check medication history

FBC, full blood count; INR, international normalised ratio; OAC, oral anticoagulant

Management of suboptimal INR levels

When a patient on warfarin has INR levels not in the therapeutic range, more frequent INR monitoring and dose
adjustments are needed (see Figure 3 and Table 3).474¢ Mild bleeding episodes® can be managed in outpatient
settings while severe bleeding episodes® warrant hospitalisations. If reversal of anticoagulation is required due
to severe bleeding, patients may be referred to specialists or the emergency department.

Table 3. Management of high INR without significant bleeding

Decrease or withhold dose.

Greater than therapeutic range . T - .
but < 4.5 Monitor INR more frequently if clinically indicated, and restart warfarin at a lower

dose when INR is within therapeutic range.

Withhold warfarin and consider administering oral vitamin K at 1-3 mg.

4.5-9.0 Recheck INR within 24—48 h. If within range, resume warfarin at a lower dose. If INR is
still high, administer a second dose of oral vitamin K at 1-3 mg.

Withhold warfarin and consider administering oral vitamin K at 3—-5 mg.

>9.0 Recheck INR within 24—48 h. If within range, resume warfarin at a lower dose. If INR
is still high, administer a second dose of vitamin K at 1-3 mg.

Practical notes on the use of vitamin K:
1. Oral vitamin K is prepared from the parenteral preparation of vitamin K.
2. The effect of oral vitamin K is usually seen after 24 h. The effects of parenteral and oral vitamin K are similar after 24 h.
3. Excessive doses of vitamin K is associated with resistance to warfarin when restarting the medication.

° Bleeding that does not require blood transfusions and does not cause haemodynamic instability. Examples include nose bleeds, small bruises and bleeding
after minor trauma such as shaving.4%5°

¢ Bleeding into critical sites (e.g. intracranial) or bleeding that causes haemodynamic instability.*®* Clinical judgment is required to assess the severity of
bleeding, urgency of warfarin reversal and need for additional interventions.



Assessing and addressing bleeding risk

It is important to assess and address bleeding risk throughout %, L

the full duration of anticoagulation. Annual major bleeding risks »¢" Bleeding risk scores

in patients on anticoagulation range from 2.1 to 3.6% for DOACs

and 3.1 to 3.4% for warfarin.*>** Most of these were Gl bleeds and Bleeding risk scores should not be

less frequently, ICH. used to withhold anticoagulation.
While bleeding risk scores such as HAS-BLED (see Table 4) only Insitee,, frifemm pEWEniS eeeere gl

have a moderate ability for predicting major bleeding events,® they g;g‘;[{;b::gggnegg;zzjiﬁd T:IL( eevery
are useful to identify modifiable risk factors (see}' icon in Table 4). 9 ’

Table 4. HAS-BLED score

Risk factor Points

1
H Uncontrolled hypertension (systolic blood pressure > 160 mmHg) l‘
A Abnormal renal function: Dialysis, renal transplant, serum creatinine > 200 micromol/L 1
Abnormal liver function: Cirrhosis or Bilirubin > 2x ULN or AST or ALT or ALP > 3x ULN 1
. 1
S Stroke (history of)
1
B Bleeding (history of or predisposition to bleeding)
L Labile INRs (unstable or high INRs or < 6 in 10 INRs were within the ,, 1
therapeutic range)
. 1
E Elderly (age > 65 years) or extreme frailtysss
D Drugs (e.g. antiplatelet medications or NSAIDs) ’ 1
Alcohol (> 14 units [men] or > 7 units [women] per week) l‘ 1

.

,‘ denotes modifiable risk factors

ALP, alkaline phosphatase; ALT, alanine transaminase; AST, aspartate transaminase; INR, international normalised ratio; NSAIDs, non-steroidal
anti-inflammatory drugs; ULN, Upper limit of normal.

#t For example, as based on frailty assessment scores or tools.

A
%0’ High bleeding risk

A HAS-BLED score of 2 3 indicates high bleeding risk, with = 4 bleeds per 100 patients per year.5? Monitor
these patients more frequently, and take steps to reduce their bleeding risks. Educate the patient and their
carers about recognising signs and symptoms of bleeding.

. Reassess stroke risk and review the need for an OAC in patients who are not
Recommendation 4 .. .
on OAC therapy at least annually, and when clinical circumstances change.
Stroke risk is not static, and it increases with factors such as age and incident comorbidities. For patients with AF

who are not taking OACs, continue to re-assess their mCHA,DS,VASc score at least annually and when clinically
indicated.®

4 One cohort study of 14,606 Taiwanese patients with AF not taking OAC at enrolment recommended reviewing stroke risk every 4 months; of 6,188 patients who
acquired new comorbidities (heart failure, hypertension, diabetes mellitus or vascular diseases), 90% of them experienced an ischaemic stroke at least 4.4 months
after acquiring the comorbidities.>
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Switching between anticoagulants

Anticoagulants may be changed for medical reasons [such as hepatic or renal impairment, fluctuating international
normalised ratio (INR) levels, or increased bleeding risk] or social reasons (such as cost issues, reluctance to do
blood tests, poor adherence, and altered patient preferences). In general, switching between anticoagulants exposes
patients to periods of increased thromboembolic and bleeding risks. This document gives guidance on appropriate
switching strategies between low molecular weight heparin (LMWH), warfarin, and direct oral anticoagulants
(DOACs).415054.55

Start warfarin and continue LMWH for five days, or until INR is 2 or

To warfarin above — whichever takes longer — before stopping LMWH.

—> To DOAC Stop LMWH and start DOAC when the next LMWH dose is due. )

\
—> To LMWH Stop warfarin and start LMWH when INR is less than 2.
%
Switching from Initiate DOAC according to INR: N
warfarin INR <2.5: Stop warfarin and start DOAC on the same day.

> To DOAC INR 2.5-3: Stop warfarin and start DOAC the next day.

INR >3: Repeat INR and start DOAC as per the above
recommendations once INR has fallen below 3. j

—>  To LMWH Stop DOAC and start LMWH when the next DOAC dose is due.
Delay LMWH start for an additional 24 to 48 hours if CrCl <30 mL/min./

» Start warfarin but continue DOAC.* N

» Check INR three to four days after starting warfarin. Check even
earlier if patients have renal impairment.

Switching from

To warfarin
DOAC owarta « Continue overlap therapy until INR is 2 or above, then stop DOAC.
» As DOACs may increase the INR, recheck INR two days after
stopping DOAC and adjust the warfarin dose as needed. p,
\
R To DOAC Stop original DQAC and Staljt new DOAC within two hours before
next dose of original DOAC is due.
/

* For patients on edoxaban 60 mg, start warfarin but decrease edoxaban dose to 30 mg once daily until INR >2.
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