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Comparative effectiveness of warfarin, dabigatran, rivaroxaban and
apixaban in nonvalvular atrial fibrillation: A nationwide
pharmacoepidemiological study
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AF pattern Definition

First diagnosed  AF not diagnosed before, irrespective of its duration or the presence/severity of AF-related symptoms.

Paroxysmal AF that terminates spontaneously or with intervention within 7 days of onset.

Persistent AF that is continuously sustained beyond 7 days, including episodes terminated by cardioversion (drugs or electrical cardioversion)
after >7 days

Long-standing Continuous AF of >12 months' duration when decided to adopt a rhythm control strategy.

persistent

Permanent AF that is accepted by the patient and physician, and no further attempts to restore/maintain sinus rhythm will be undertaken.

Permanent AF represents a therapeutic attitude of the patient and physician rather than an inherent pathophysiological
attribute of AF, and the term should not be used in the context of a rhythm control strategy with antiarrhythmic drug
therapy or AF ablation. Should a rhythm control strategy be adopted, the arrhythmia would be re-classified as ‘long-standing persis-
tent AF.
Terminology that should be abandoned

Lone AF A historical descriptor. Increasing knowledge about the pathophysiology of AF shows that in every patient a cause is present. Hence, this
term is potentially confusing and should be abandoned.

Valvular/non- Differentiates patients with moderate/severe mitral stenosis and those with mechanical prosthetic heart valve(s) from other patients

valvular AF with AF, but may be confusing  and should not be used.

Chronic AF Has variable definitions and should not be used to describe populations of AF patients.
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Clinical Presentation

AF-related OUTCOMES

Symptomatic

Palpitations, dyspnoea,
fatigue,

Chest tightness/pain,
poor effort tolerance,
dizziness, syncope,

disordered sleep, etc

Silent (!)

Haemodynamically
unstable

= Syncope

+ Symptomatic hypotension

* Acute HF, pulmonary
oedema

* Ongoing myocardial
ischaemia
* Cardiogenic shock

Haemodynamically stable

Asymptomatic or

h

4

eFu':::':nt:d Frequency in AF | Mechanism(s)
Death 1.5 =35 fold increase | Excess mortality

©

related to:
+ HF, comorbidities
* Stroke

Stroke

©

20-30% of all ischaemic
strokes, 10% of
cryptogenic strokes

+ Cardioembolic, or
* Related to comorbid
vascular atheroma

LV dysfunction / | In 20-30% of AF * Excessive ventricular
Heart failure patients rate
* Irregular ventricular
contractions.
& + A primary underlying
cause of AF
Cognitive decline | HR 1.4/ 1.6 * Brain white matter

IVascular

o
o
=
]
@a
®

(irrespective of stroke
history)

lesions, inflammation,
* Hypoperfusion,
* Micro-embolism

Depression

(»)

Depression in 16-20%
(even suicidal ideation)

* Severe symptoms
and decreased QoL
* Drug side effects

Impaired quality
of life

>60% of patients

* Related to AF burden,
comorbidities,
psychological
functioning and
medication

» Distressed personality

type

Hospitalizations

10-40% annual
hespitalization rate

+ AF management,

related to HF, Ml or
AF related symptoms

* Treatment-associated

complications
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INTEGRATED AF MANAGEMENT

e O
*w Patient-centred

Oﬁimised stroke Ereventjon

Symptom control with rate or rhythm control

Management of cardiovascular risk factors/comorbidities

Patient education/self-management Healthcare professional education
(including personal goals and/or action plan,

Lifestyle modification Psychosocial management
(i.e., smoking cessation, dietary intervention (cognitive behavioural therapy, stress management,

Strategies to promote medication adherence

Multidisciplinary team approach

Structured follow-up and clear communication between primary and secondary care
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CHA;DS,-VASc score
Risk factors and definitions Points Comment
awarded
c Congestive heart failure 1 Recent decompensated HF irrespective of LVEF (thus incorporating HFrEF or HFpEF), or the
Clinical HF, or objective evi- presence (even if asymptomatic) of moderate-severe LV systolic impairment on cardiac imag-
dence of moderate to severe ing : HCM confers a high stroke risk  and OAC is beneficial for stroke reduction.
LV dysfunction, or HCM

H Hypertension 1 History of hypertension may result in vascular changes that predispose to stroke, and a well-

or on antihypertensive therapy controlled BP today may not be well-controlled over time.  Uncontrolled BP - the optimal BP
target associated with the lowest risk of ischaemic stroke, death, and other cardiovascular out-
comes is 120 - 129/<80 mmHg.

A Age 75 years or older 2 Age is a powerful driver of stroke risk, and most population cohorts show that the risk rises
from age 65 years upwards.  Age-related risk is a continuum, but for reasons of simplicity and
practicality, 1 point is given for age 65 - 74 years and 2 points for age >75 years.

D Diabetes mellitus 1 Diabetes mellitus is a well-established risk factor for stroke, and more recently stroke risk has

Treatment with oral hypogly- been related to duration of diabetes mellitus (the longer the duration of diabetes mellitus, the
caemic drugs and/or insulin or higher the risk of thromboembolism ) and presence of diabetic target organ damage, e.g. retin-
fasting blood glucose opathy. Both type 1 and type 2 diabetes mellitus confer broadly similar thromboembolic risk
>125 mg/dL (7 mmoliL) in AF, although the risk may be slightly higher in patients aged <65 years with type 2 diabetes

mellitus compared to patients with type 1 diabetes mellitus.

S StrokePrevious stroke, TIA, or 2 Previous stroke, systemic embolism, or TIA confers a particularly high risk of ischaemic stroke,

thromboembolism hence weighted 2 points. Although excluded from RCTs, AF patients with ICH (including hae-

morrhagic stroke) are at very high risk of subsequent ischaemic stroke, and recent observational |
studies suggest that such patients would benefit from oral anticoagulation.

v Vascular disease 1 Vascular disease (PAD or myocardial infarction) confers a 17 - 22% excess risk, particularly in

Angiographically significant Asian patients. Angiographically significant CAD is also an independent risk factor for
CAD, previous myocardial ischaemic stroke among AF patients (adjusted incidence rate ratio 1.29, 95% ClI 1.08 - 1.53)
infarction, PAD, or aortic Complex aortic plaque on the descending aorta, as an indicator of significant vascular disease, is
plaque also a strong predictor of ischaemic stroke.

A Age 65 — 74 years 1 See above. Recent data from Asia suggest that the risk of stroke may rise from age 50- 55 years
upwards and that a modified CHA,DS,-VASc score may be used in Asian patients.

Sc  Sex category (female) 1 A stroke risk modifier rather than a risk factor.

Maximum score 9

AF = atrial fibrillation; BP = blood pressure; CAD = coronary artery disease; CHA,DS;-VASc = Congestive heart failure, Hypertension, Age >75 years, Diabetes mellitus,

Stroke, Vascular disease, Age 65-74 years, Sex category (female); Cl = confidence interval; EF = ejection fraction; HCM = hypertrophic cardiomyopathy; HF = heart failure;

HFpEF = heart failure with preserved ejection fraction; HFrEF = heart failure with reduced ejection fraction; ICH = intracranial haemorrhage; LV = left ventricular; LVEF = left

ventricular ejection fraction; OAC = oral anticoagulant; PAD = peripheral artery disease; RCT = randomized controlled triak TIA = transient ischaemic attack.
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Risk factors and definitions Points awarded
H Uncontrolled hypertension 1

SBP >160 mmHg
A Abnormal renal and/or hepatic function 1 point for each

S Stroke 1
Previous ischaemic or haemorrhagic® stroke

B Bleeding history or predisposition 1
Previous major haemorrhage or anaemia or severe thrombocytopenia

L Labile INR 1
TTR <60% in patient receiving VKA

E Elderly 1
Aged >65 years or extreme frailty

D Drugs or excessive alcohol drinking 1 point for each
Concomitant use of antiplatelet or NSAID; and/or excessive® alcohol per week

Maximum score 9

ALP = alkaline phosphatase; ALT = alanine aminotransferase; AST = aspartate aminotransferase; SBP = systolic blood pressure; INR = international normalized ratio; NSAID =
Non-steroidal anti-inflammatory drug; TTR = time in therapeutic range; VKA = vitamin K antagonist.

*Haemorrhagic stroke would also score 1 point under the ‘B’ criterion.

“Only relevant if patient receivinga VKA.

“Alcohol excess or abuse refers to a high intake (e.g. >14 units per week), where the clinician assesses there would be an impact on health or bleeding risk.

Dialysis, transplant, serum creatinine >200 pmol/L, cirrhosis, bilirubin > x 2 upper limit of normal,
AST/ALT/ALP >3 x upper limit of normal
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Prodrug
Bioavailability (%)
Peak effect
Half-life

Renal elimination
(unchanged drug)
Prodein binding (%)
Dialyzable
Imeractions
Monitoring

Dosing

Antidote

Lab measure

Dabigatran

Ila

Yes

6.5 (pH dependent)
15-3h

12=1Th

RiKE

i5

Yes

P-gp

Mo

Twice daily
Idarucizumab

aPTT, TT, ECT

Rivaroxaban
Xa

No

A

2-4h

5=0 h

A%

)

Mo

CYP 3A4, P-gp
Mo

Oinee daily
Andexanct alfa
Ciraparantag

(in development)
PT, Anti-Xa

Apixaban
.\;:I

.l\U‘

50

1-3 h
9-l4h
255

1)

Mo

CYP 3A4, Pgp
M

Twice daily
Andexanct alfa
Ciraparantag

(in development)
Anti-Xa

Edoxaban
Xa

..\l’

62

1-2h
10=14 h
S04

55

Possible

CYP 3A4 (minimal), P-gp
Mo

Onee daily

Andexanet alfa
Ciraparantag

(in development)

Anti-Xa
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Atrial fibrillation
Drug Standard dosing Modified dosing
75 mg twice daily
(CrCl 15-30 mVmin)
(in the United States
only)

150 mg twice
daily

I).;"ll gatran

110 mg twice

daily (CrCl

>30 mlV/min)*
Rivaroxaban | 20 mg once
daily (CrCl

>50 ml/min)

15 mg once daily
(CrCl 15-50 ml/min)
with evening meal
with evening
meal
Apixaban 5 mg twice 2.5 myg twice daily
o
>80y;

daily with any

following: age >80
weight <60 kg: ser Cr
>1.5 mg/dL

Half dose if CrCl
30-50 mVmin; wt

Edoxaban 60 mg once

daily
<60 kg or with potent

Treatment of acut

Standard dosing

150 mg twice

daily (after

5-10 day heparin
lead-in) (CrCl
>30 ml/min)

15 mg twice daily
for first 21 days
and then 20 mg
once daily with
food

10 mg twice daily
for 7 days and
then S mg twice
daily

60 mg once daily
(after S-day
hepann lead-in)

e VTE

Modified dosing

None

None (no renal
dosc adjustment)

None (no renal
dose adjustment)

30 mg once daily
with a CrCl
30-50 ml/min or

Extended VTE
treatment

Standard dosing

150 mg twice

daily

CrCl <50 ml/min
avoid use of
concomitant P-gp
inhibitor

20 mg once daily
with food

2.5 mg once daily
after >6 months
treatment of acute

VTE

None

Joint replacement

Standard dosing

110 mg for first day,

then 220 mg once
daily (CrCl >30
ml/min)

Hip: 10 mg once
daily for 35 days
Knee: 10 mg once
daily for 12 days

Hip: 2.5 mg twice

daily, 12-24 h after
surgery for 35 days
Knee: 2.5 mg twice
daily, 12--24 h after
surgery for 12 days

None

P-gp inhib; not used
CrC1>95

weight <60 kg or
with potent P-gp
inhib
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CARDIOVERSION for ATRIAL FIBRILLATION

1 T
Haemodynamically stable Haemodynamically unstable
*
( 1. Check OAC status ) Emergency electrical cardioversion
h T T o
Already on therapeutic 0AC Not already on OAC
; ) ¥
Proceed with cardioversion as desired: Start as soon as possible Check OAC status
immediate or delayed for possible NOAC (or VKA®) or LMWH as soon as possible
spontaneous cardioversion or UHF and proceed to step 3

2. Check current AF episode duration

Cardioversion within 48 hours of AF onset cardioversion >48 h of AF onset
gical cardioversion, electrical

Wait for delayed !
Pharmacological cardioversion cazdicrers on
cardioversion, Pharmacological Within <3 weeks of therapeutic OAC if a TOE
electrical cardioversion, excludes LA/LAA thrombus, or
cardioversion electrical After 23 weeks of therapeutic OAC
« Early cardioversion cardioversion Ideal candidates: i
after initiation of - Wait for sponta- AF 248 h or unknown duration
anticoagulation neous cardioversion | AF 72-48 h + CHA,DS-VASc 22, or 23,
therapy (or perform AF with previous TE, or mitral stenosis

Ideal candidates: cardioversion if (moderate/severe), or prosthetic mechanical
- AFonset<12h+no | needed)withinag h | | heart valve

previous TE of onset
* AF onset 12-48 h + Ideal candidates:
CHA,DS,VAScs1 | AFonset<12h+no
ors2, previous TE
~ AF onset <24 h +
CHA,DS, VASC T
ors2,
v ‘
3. Decide on C d OAC post-cardi

* Short-term (4 weeks) OAC post-cardioversion if CHADS,-VASc = 0_ or 1, (OPTIONAL if AF onset definitely <24 h)
+ Long-term OAC for all patients with CHA,DS -VASc 21_ or 22, (see also section 10.2.2.6)

Figure  Flowchart for decision making on cardioversion of AF depending on clinical presentation, AF onset, oral anticoagulation intake, and risk factors
for stroke. AF = atrial fibrillation; CHA;DS,-VASc = Congestive heart failure, Hypertension, Age >75 years, Diabetes melitus, Stroke, Vascular disease, Age
65- 74 years, Sex category (female); cardioversion = cardioversion; ECV = electrical cardioversion; h = hour; LA = left atrium; LAA = left atrial appendage;
LMWH = low-molecular-weight heparin; NOAC = non-vitamin K antagonist oral anticaagulant; OAC = oral anticoagulant; TE = thromboembolism; TOE
= transoesophageal echocardiography: UFH = unfractionated heparin; VKA = vitamin K anazonist
R
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Rhythm control strategy to reduce AF related symptoms — improve QoL
Confirm: Stroke prevention; Rate control; Cardiovascular risk reduction (comprehensive cardiovascular prophylactic
therapy — upstream therapy, including lifestyle and sleep apnoea management)

v
[ Evaluate if symptoms are present ]
T T
Symptoms absent Symptoms present
Exclude unconscious adaptation to reduced physical capacity [ Symptoms ]
T

¥

Restore SR by cardioversion to evaluate symptoms? Symptoms not AF Sympioms are AF  Unclear |f AF related

v related related l
Symptoms are AF related ‘ - 4 a
Consider rate control * Restore SR by cardioversion

to evaluate symptoms?
~ Holter if paroxysmal AF to
assess relation to AF episode

v
Symptoms are AF related

Assess factors favouring rhythm-control:
« Younger age
« 1% AF episode or short history
* Tachycardia-mediated cardiomyopathy
+ Normal - moderate increased LAV / atrial conduction delay (limited atrial remodeling)
* No or few comorbidities / heart disease
* Rate control difficult to achieve
- AF precipitated by a temporary event (acute illness)
« Patient’s choice

T T
Non-favouring factors prevailing Favouring factors prevailing

2
- Assess if risk factors for AF can be modified Rhythm control:
« Consider referral to EP specialist AAD

PVI
In selected patients:
Re-assess risk factors Surgical ablation or Thoracoscopic ablation

Figure Rhythm control strategy. AAD = antiarrhythmic drug; AF = atrial fibrillation; CMP = cardiomyopathy; CV = cardioversion; LAVI = left atrial
volume index; PAF = paroxysmal atrial fibrillation; PV = pulmonary vein isolation; QoL = quality of life; SR = sinus rhythm. *Consider cardioversion to con-
firm that the absence of symptoms is not due to unconscious adaptation to reduced physical and/or mental capacity.
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Outline of rate control therapy
L

v v v v

Therapy when risks

First choice therapy
in patients with no restoring SR
or minor symptoms outweigh benefits

}

+ Lenient rate control
+ Heart rate <110 bpm (12 lead ECG)

v

« Symptoms or deterioration of

LV function or CRT (CRT-P or CRT-D)

}

+ Lower heart rate: aim heart rate <80 bpm (12 lead ECG)

+ Lower heart rate in CRT aimed at continuous biventricular pacing

+ Assess heart rate during exercise: gradual increase of heart rate: heart rate <110 bpm at
25% duration of maximal exercise time

+ In CRT patients: assess continuous biventricular pacing during exercise

+ Perform 24 hour Holter monitoring for safety

b

Background therapy
in all AF patients

Therapy after failure of
rhythm control

-
Consider rythm control or atrioventricular node ablation if symptoms
or deterioration of LV function / tachycardiomyopathy persist or
when continuous biventricular pacing in CRT is not achieved
.
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Choice of drugs for rate control

v
[ Assess comorbidities
T L] L] L]
None or Hypertension or HFrEF Severe COPD Preexcited AF/AFL
HFpEF or Asthma v
l \ Ablation
st Line treatment:
- Beta-blocker or 1st line treatment: 1stline treatment:
- NDCC Beta-blocker NDCC
v

Clinical reassessment®

v

Suboptimal rate control (resting heart rate >110 bpm), worsening of symptoms or quality of life?

T T
No Yes

2

Continue:
+ Beta-blocker or
+NDCC

T
Yes

Yes

Consider 2nd line treatment:
« Digoxin/digitoxin and/ or

+ Beta-blocker and/ or®
+NDCC

Consider 2nd line treatment:
- Beta-blocker and/ or
+ Digoxin/ digitoxin and/ or
+ Amiodarone

Consider 2nd line treatment:
- NDCC and/ or
+ Digoxin or Digitoxin

+ Beta-blocker and/ or®
+ NDCC

v v v
[ Suboptimal rate control (resting heart rate >110 bpm), worsening of symptoms or quality of life? ]
T T T T T T
No Yes No Yes No Yes
2 ¥ v
Continue: Continue: Continue:
+ Digoxin/digitoxin and/ or Beta-blocker and/ or NDCC and/ or

Digoxin/ digitoxin and/ or
Amiodarone

Digoxin or Digitoxin

Consider combination of three drugs or evaluation for CRT-P, CRT-D or pacemaker implantation and atrioventricular node ablation

Consider 3rd line treatment:

Figure -

Choice of rate control drugs.
resynchronization therapy defibrillator; CRT-P = cardiac resynchronization therapy pacemaker; HFpEF = heart failure with preserved ejection fraction; HFrEF =
heart failure with reduced ejection fraction; NDCC = Non-dihydropyridine calcium channel blocker. *Clinical reassessment should be focused on evaluation of
resting heart rate, AF/AFL-related symptoms and quality of life. In case suboptimal rate control (resting heart rate >110 bpm), worsening of symptoms or quality
of life consider 2ndline and, if necessary, 3rd line treatment options. bCareful institution of beta-blocker and NDCC, 24-hour Holter to check for bradycardia.

AF = atrial fibrillation; AFL = atrial flutter; COPD = chronic obstructive pulmonary disease; CRT-D = wardiac
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Background: Whether new oral anticoagulants (NOACs) are superior to
warfarin in Syrian patients with nonvalvular atrial fibrillation remains unclear.

Aim: To compare effectiveness and safety of warfarin and the new oral
anticoagulants (NOACs) rivaroxaban and apixaban in nonvalvular atrial
fibrillation.

Materials and methods: A cross-sectional prospective study, conducted at Al-
Assad and Al-Mouassat University Hospitals, Damascus, Syria during the
period between May 2022 and May 2023. The study consisted of 215 patients
with nonvalvular atrial fibrillation on their anticoagulation drug. Patients were
classified into two main groups according to the drug used as an anticoagulant:
Group I: 60 patients take warfarin drug. Group II: 155 patients take NOACSs
(80 rivaroxaban and 75 apixaban). Main study outcomes included
thromboembolic events (ischemic stroke or myocardial infarction), and major
bleeding (intracranial or gastrointestinal).

Results: There was a non-significant difference between both groups regarding
demographic data, comorbidities, CHA,DS,-VASc score, and HAS-BLED
score. Compared to warfarin, the hazard ratios (HR) for ischemic stroke and
myocardial infarction were 1.16 (95% CI 0.24-5.5) and 1.16 (95% CI 0.12-
10.9), respectively. Compared with warfarin, each NOAC was associated with
reduced risks of major bleeding. The NOACs were similar for ischemic stroke
but rivaroxaban was associated with increased risks of myocardial infarction
(HR=1.87; 95% CI 0.17-20.2) and intracranial hemorrhage (HR=2.8; 95% CI
0.29-26.4) compared to apixaban.

Conclusion: Among patients treated with standard dose NOAC for nonvalvular
atrial fibrillation and warfarin users with similar baseline characteristics,
rivaroxaban and apixaban were associated with a more favorable benefit-harm
profile than warfarin. Among NOAC users, apixaban was associated with a
more favorable benefit-harm profile than rivaroxaban.

Keywords: anticoagulants, atrial fibrillation, ischemic stroke, hemorrhage,
warfarin
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