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MEDICINE REVIEW

Title: Evidence review of the clinical benefits and harms of Direct Oral Anticoagulants (DOACs) compared to
warfarin for adult patients with chronic non-valvular atrial fibrillation (AF).

Date: 26 March 2022
Key findings

®» We conducted a rapid review of evidence regarding the use of DOACs versus warfarin for adult patients with chronic non-
valvular atrial fibrillation.

We found one systematic review with meta-analysis (Jia'? et al. which was deemed to be of critically low quality on
the AMSTAR-2 rating see Figure 10 below), which included five randomized controlled trials (RCTs) that were mostly of
good quality.

Compared to warfarin, “higher dose” DOACs resulted in a reduced risk of stroke and systemic embolism (relative risk [RR]
=0.80; 95% Cl, 0.71-0.91; Number needed to treat to benefit [NNT] =149 [95% Cl: 103 to 331]). Low-dose DOACs had similar
efficacy in reducing the risk of stroke and systemic embolism compared to warfarin (RR = 1.03; 95% Cl, 0.84-1.27). Certainty
of evidence: High

DOACs reduced the risk of all-cause mortality, with a similar reduction noted whether a high dose (RR =0.90; 95% Cl, 0.85-
0.95; NNT 177 [118 to 354]) or low dose DOAC regimen (RR =0.89; 95% Cl, 0.83-0.96; NNT 161 [95% Cl: 104-442]) was used.
Certainty of evidence: High

Compared to warfarin, DOACs reduce the risk for major bleeding (RR = 0.86; 95% Cl: 0.74-0.99; NNT 119 [95% Cl: 64-1660]).
Lower dose DOAC regimens probably also result in a reduced risk for major bleeding (RR =0.63, 95% Cl: 0.38-1.04). Certainty
of evidence: High.

The use of DOACs result in a lower risk of intracranial bleeding compared with warfarin use (RR = 0.48, [95% Cl: 0.41-0.56];
NNT =136 [95% Cl: 120 to 161]). This reduction is more pronounced when a low dose regimen is used (RR = 0.31, [95% Cl:
0.24-0.41]; NNT = 103 [95% ClI: 93 to 120]). Certainty of evidence: High.

The risk of gastrointestinal bleeding was significantly increased with the use of DOACs compared with warfarin (RR = 1.24
[95% Cl: 1.10-1.39]; Number needed to harm = 224 [95% Cl: 138 to 538]). This risk may be reduced with the use of low-
dose DOAC regimens (RR = 0.85, [95% Cl: 0.72-1.00]). Certainty of evidence: High.

Overall, the combined results of efficacy and safety support use of the DOACs as an alternative to warfarin for the long-
term prevention of stroke in patients with chronic atrial fibrillation.

»

PHC/ADULT HOSPITAL LEVEL EXPERT REVIEW COMMITTEE RECOMMENDATION:

We recommend against | We suggest nottousethe | We suggest using either We suggest We recommend
the option and for the option the option or the using the option the option
alternative (conditional) alternative (conditional) (strong)
Type of (strong) (conditional)
recommendation X

Recommendation: The PHC/Adult Hospital Level Committee suggests that DOACs not be used for anticoagulation in
atrial fibrillation.

Rationale: Direct oral anticoagulants (DOACs) have similar efficacy to warfarin in preventing ischaemic stroke and
systemic embolism. They are associated with reduced mortality and lower rates of intracranial haemorrhage and
major bleeding events. Despite these benefits, DOACs are not currently affordable. A rivaroxaban price reduction
of at least 35% would be required for rivaroxaban to be considered as cost-effective using an ICER threshold of
R100,000/QALY, while a price reduction of 75% would be required for cost-neutrality (Approximately R153.00 per
patient per month).

Level of Evidence: High certainty evidence

Review indicator: Price reduction

NEMLC RECOMMENDATION (MEETING OF 31 MARCH 2022):
The medicine review and supporting economic analysis was done with consideration of the generic formulations of
rivaroxaban. As the patent of the originator rivaroxaban formulation is currently still valid, the evidence review and
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economic analysis needs to be updated and re-tabled at the next NEMLC meeting.
e Medicine review — key findings: It was recommended that the AMSTAR assessment of the critically low
evidence to be added to the key findings.

NEMLC RECOMMENDATION (MEETING OF 8 DECEMBER 2022):
The Committee ratified the review and related costing analyses for DOACS for the management of AF for
publication, pending editorial amendments to the costing analysis.

Monitoring and evaluation considerations

Research priorities

(Refer to the Evidence to decision framework — Appendix A)
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1.

Executive Summary

Date: 30 November 2021

Medicine (INN): Rivaroxaban, dabigatran, apixaban

Medicine (ATC): Antithrombotic agents BO1A (BO1AF01, BO1AEO7, BO1AF02)
Indication (ICD10 code): Atrial fibrillation (148.2)

Patient population: Adults with chronic non-valvular atrial fibrillation
Prevalence of condition: 0.5 — 3.0% in LMIC?

Level of Care: Primary and Adult Hospital Level

Prescriber Level: Nurse, Medical Doctor, Specialist

Current standard of Care: Warfarin

Efficacy and safety estimates:

Ischaemic stroke/Systemic embolism:

High dose regimen: RR = 0.80 (95% Cl 0.71-0.91); Absolute risk reduction (ARR): -0.67% (95% Cl: -0.97% to -0.3%); NNT =149
(95% Cl 103 to 331)

Low dose regimen: RR = 1.03 (95% Cl 0.84-1.27); ARR: 0.1% (95% Cl -0.54% to 0.91%)

All-cause mortality:

High dose regimen: RR = 0.90 (95% Cl 0.85-0.95); ARR: -0.57% (95% Cl -0.85% to -0.28%); NNT 177 (95%Cl 118-354)
Low dose regimen: RR = 0.89 (95% Cl 0.83-0.96); ARR: -0.62% (95% Cl -0.96% to -0.23%); NNT 161 (95% CI 104-442)
Major bleeding:

High dose regimen: RR = 0.86 (95% Cl 0.74-0.99); ARR: -0.84% (95% Cl -1.57% to -0.06%); NNT 119 (95% Cl 64 to 1660)
Low dose regimen: RR = 0.63 (95% C, 0.38-1.04)

Intracranial bleeding:

High dose regimen: RR = 0.48 (95% Cl: 0.41-0.56); ARR: -0.74% (95% Cl: -0.84% to -0.62%); NNT 136 (95% ClI 120-161)
Low dose regimen: RR = 0.31 (95% Cl: 0.24-0.41); ARR: -0.98% (95% Cl: -1.08% to -0.84%); NNT 103 (95% CI93-120)
Gastrointestinal bleeding:

High dose: RR = 1.24 (95% Cl: 1.10-1.39); ARR: 0.45% (95% Cl: 0.19% to 0.73%); NNH 224 (9% Cl 138-538)

Low dose: RR = 0.85 (95% Cl: 0.72-1.00); ARR: -0.28% (95% Cl: -0.52% to 0%)

Motivator/reviewer name(s): Hannah May Gunter, Rephaim Mpofu, and Enkosi Mondleki

PTC affiliation: Enkosi Mondleki (Groote Schuur Hospital), Rephaim Mpofu (Red Cross War Memorial Children’s Hospital)

2.

3.

Name of author(s)/motivator(s)
Hannah May Gunter, Rephaim Mpofu, Enkosi Mondleki, Tamara Kredo, Marc Blockman, Jacqui Miot, Trudy Leong

Author affiliation and conflict of interest details
Hannah May Gunter, Rephaim Mpofu and Enkosi Mondleki: University of Cape Town, Groote Schuur Hospital,
Department of Medicine, Division of Clinical Pharmacology
Tamara Kredo: Cochrane South Africa, South African Medical Research Council and Division of Clinical
Pharmacology, Department of Medicine, and Division of Epidemiology and Biostatistics, Department of Global
Health, Stellenbosch University
Marc Blockman: University of Cape Town, Groote Schuur Hospital, Adult Hospital Level Committee, National
Department of Health, South Africa
Jacqui Miot: Health Economics and Epidemiology Research Office (HE?RO), University of the Witwatersrand
Trudy Leong: Essential Drugs Programme, Affordable Medicines Directorate, National Department of Health.

TK is partly supported by the Research, Evidence and Development Initiative (READ-It). READ-It (project number
300342-104) is funded by UK aid from the UK government; however, the views expressed do not necessarily reflect
the UK government’s official policies. HMB, RM, EM and MB have no conflicts of interest to declare pertaining to
DOACs. JM is Chair of the clinical advisory board of Health Quality Assessment (HQA) and HE2RO receives grants
from various organizations (not pertaining to DOACs for atrial fibrillation).

BACKGROUND
Atrial fibrillation (AF) is the most common clinically significant arrhythmia, and is characterised by uncoordinated
atrial activation with consequent deterioration of atrial mechanical function.”2 There is a wide variation in reported
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prevalence of AF in low- and middle-income countries (LMIC), and it is uncertain whether this is due to poor
surveillance, under-reporting, or a possible genetic predisposition.?

Patients with chronic atrial fibrillation are at risk of systemic emboli, ischaemic stroke and medication-related
complications such as major bleeds, which affects morbidity and mortality. The main aims of management for
patients with atrial fibrillation are that of reduction of stroke and systemic embolic risk, rate control, and the relief
of symptoms attributed to atrial fibrillation.

The CHA2DS2-VASc score is used to stratify risk of stroke associated with non-valvular atrial fibrillation and may not
be applicable to patients with atrial fibrillation and rheumatic mitral valve disease. A score of 2 or more is generally
considered to be a risk of thromboembolism, and warfarin therapy is indicated. Anticoagulation can be considered
for patients with a score of 1. The higher the score, the greater the risk of stroke and therefore the more compelling
the use of effective anticoagulation.

Warfarin, a vitamin K antagonist, is the anticoagulant recommended in the Adult Hospital level Standard Treatment
Guideline and Essential Medicines List, 2019.> Anticoagulation is aimed at preventing thrombo-embolic events.
Warfarin is usually prescribed at a starting oral dose of 5 mg, and the dose is adjusted according to the international
normalised ratio (INR). Known difficulties with warfarin are that it has a narrow therapeutic index that requires
frequent INR monitoring with dose adjustments, andis associated with many drug-drug and drug-food interactions.®

A motivation was received for the inclusion of the direct acting oral anticoagulants (DOACs) on the National Essential
Medicines List for chronic non-valvular atrial fibrillation at secondary level of care. DOACs have been registered by
the Medicines Control Council (now South African Health Products Regulatory Authority) and are available on the
South African market. DOACs directly inhibit coagulation factors, with dabigatran inhibiting thrombin, and
rivaroxaban and apixaban inhibiting factor Xa. As therapeutic alternatives to warfarin, DOACs have a more
predictable pharmacokinetic profile, do not require frequent monitoring, have less reported drug-drug or drug-food
interactions, and are easier to administer compared to warfarin.” They are also thought to result in less major
bleeding overall, particularly intracranial bleeding. On the other hand, an increase in gastrointestinal (Gl) bleeding
has been reported with the use of DOACs compared to warfarin.® Additionally, unlike for warfarin, accessibility to
reversal agents for DOACs that may be required in the event of over-anticoagulation or toxicity is limited.® These
relative benefits and harms of DOACs will be important in the assessment of their overall efficacy and safety.

A review of the available evidence follows to compare the efficacy of warfarin to the direct acting oral anticoagulants
(also known as new/novel oral anticoagulants) to prevent thromboembolic events in patients with non-valvular
atrial fibrillation.

OBJECTIVE AND RESEARCH QUESTION:

Amongst adult patients with chronic non-valvular atrial fibrillation, are the direct acting oral anticoagulants
(DOACs) more efficacious than warfarin in preventing ischaemic stroke, systemic embolism and mortality, and safer
than warfarin with regards to major bleeds?

PICO framework of the technical review

Population: Adults with non-valvular atrial fibrillation, otherwise unspecified

Intervention: DOACs (rivaroxaban, apixaban, dabigatran) (therapeutic review). Where applicable, data were
analysed by subgroup according to whether a high-, or low-dose regimen was used. High dose regimens included
all data where the highest dose was used in the study, even if the study only had one intervention dose arm. The
low dose subgroup was limited to studies that had intervention arms with multiple dosage regimen:s.
Comparison: Warfarin
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Outcome: Mortality, ischaemic stroke, systemic embolism, major bleeds. We also assessed intracranial and
gastrointestinal bleeding separately due to their clinical importance as subgroups of major bleeding.

6. METHODS

PubMed, the Cochrane Database of Systematic Reviews, Epistemonikos databases were searched up to 12 October
2021, and references of systematic reviews were scanned. There was no restriction on date, language, or publication
status. We also looked at the clinical guidelines such as National Institute for Health and Care Excellence, American
College of Cardiology, Canadian Agency for Drugs and Technologies in Health, American Society of Hematology, and
European Society of Cardiology. The search strategy was adapted for each database used (Appendix A). Included
were systematic reviews of randomized controlled trials. We only included studies that had a direct comparison
between DOACs (including edoxaban, not SAHPRA-registered) and warfarin.

The most up to date systematic review with the highest quality was then selected for further reporting. We cross
checked that all trials reported in other reviews were also reported in the up to date, high quality review.

a. Excluded studies:
Most studies initially screened were excluded as they did not match the pre-specified PICO framework for the
review. We also excluded trials, case reports, case series, and narrative reviews.

b. Data extraction

Three reviewers independently assessed the screened systematic reviews for eligibility. We determined the list of
eligible systematic reviews based on their relevance by discussion and assessed their quality. Reviewers
independently assessed the quality of the selected systematic review, and consensus was reached by discussion.
The most appropriate systematic review was selected based its recency and quality.

Eligible trials information and outcome data were extracted from the eligible systematic review by a single reviewer
and verified by the other 2 reviewers and were reported in Table 1. We extracted point estimates of effects and
their respective 95% confidence interval bounds. Due to the presence of double counting in the reviewed meta-
analysis, we reported point estimates and confidence intervals from subgroup analyses where applicable rather
than the overall pooled estimates and corresponding confidence intervals. Numbers needed to treat to benefit
(NNTB) or harm (NNTH) were obtained by using baseline risks of outcomes that were calculated from the extracted
data with inverse variance weighting (Appendix Table 1).

We assessed the study quality of the potentially eligible systematic reviews using AMSTAR-2, a critical appraisal tool
for systematic reviews that include randomised and non-randomised studies.® Risk of bias from individual studies
was assessed using the modified Cochrane Collaboration risk of bias tool.2° Certainty of evidence was assessed using
the GRADE framework, and the summary of findings table was created in GRADEPro.™

Sensitivity analysis

Our literature search identified the meta-analysis by Jia'? et al. as the most appropriate report for this review,
however, it was still deemed to be of critically low quality on the AMSTAR-2 rating. Major concerns included the
presence of double-counting of control groups in estimate pooling, the lack of a priori protocol formulation or
reporting indicating a pre-specified analysis plan, and significant heterogeneity in the majority of pooled analyses
without any reported attempt to investigate for potential causes. In addition, the meta-analysis included trials that
assessed edoxaban, which was not part of the original PICO definition, and we wanted to assess whether the
inclusion of these data would significantly affect the magnitude and/or direction of results. We therefore conducted
a separate meta-analysis by extracting the data from the studies that were included in our primary review, namely
RE-LY®3, ROCKET-AF'*, J-ROCKET-AF®®, ARISTOTLE!, and ENGAGE-AF-TIMI 48Y. The outcomes used were in
accordance with the pre-specified PICO definition. In addition, we also analysed intracranial bleeding and major
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gastrointestinal bleeding separately. Risk ratios were calculated to assess the measure of effect, as well as 95%
confidence intervals for each of the pooled estimates. The inverse variance and random effects methods were used
for this sensitivity analysis. Heterogeneity was assessed using the 1% statistic. In order to prevent double counting of
participants from control treatment arms and to assess potential differences in efficacy and safety between dosage
regimens, 3 separate analyses were conducted to assess the outcomes, stratified by treatment regimen: 1) all
dosage regimens, which included all studies and participants regardless of dosage administered, 2) low dosage
regimens, which was limited to participants in studies that received a low dosage regimen in a multi-dose treatment
trial, i.e. RE-LY?* and ENGAGE-AF-TIMI 48Y, and 3) high dosage regimens, which only included participants in studies
that received a high dosage regimen in a multi-dose treatment trial (RE-LY*® and ENGAGE-AF-TIMI 48Y7). Finally, we
assessed whether the inclusion of studies assessing edoxaban would significantly alter the magnitude and/or
direction of effect by comparing the forest plots with, and without, these data.

Identification of studies via databases and registers

'
&
k= Records identified from Records removed before
‘E PublMed (n=474) »| screening:
g= Cochrane (n=14) Duplicate records removed
g Epistemonikos (n=282) (n=165)
—
¥
—
Records screened Records excluded™
—
(n = 605) (n =557)
¥
Reports sought for retrieval Reports not retrieved
—
g (n =49) (n=1)
T!:
& b4
Reports assessed for eligibili Reports excluded. :
0 248) gibility » Reportsiioes not match population
PICO (n=2)
Reports does not match
intervention in PICO (n=20)
Reports does not match
comparator in PICO (n=7)
Reports does not match outcomes
— v in PICO (n=3)
) Reports critical low AMSTAR (n=8)
- Other reasons (n=8)
§ One review included with 5
5 randomized control trials
=
S’

Figure 1. PRISMA flow-chart detailing study identification, selection, and exclusion
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7. RESULTS

Table 1. Characteristics of the studies and treatments included in the systematic review by Jia et al (2014)

Characteristics

Dabigatran RE-LY*?

Rivaroxaban ROCKET-AF*

Apixaban ARISTOTLE?®

J-ROCKET-AF*®

ENGAGE, AF-TIMI 48"

Number of participants (n)

Experimental Drug

Experimental (n)
High dose

Low dose
Control drug

Control (n)

Mean TTR (%)

Median TTR (%)

Trial Phase

Design of randomised
control trial

Adjudicating committee &
blinded adjudication of
outcomes

Interim analysis (n)
Analysis type
Non-inferiority margin
Main efficacy outcome
Main efficacy population

Main safety outcome
Main safety population
Secondary efficacy
outcomes

Quality of evidence®

Median length follow-up (days)

*After treatment discontinuation

18 113

Dabigatran 150 mg or
110 mg, twice daily

12 091

6076

6015

Warfarin dose-adjusted
to INR 2-3, once daily

6022
64.4

67

Il

Multicentre, PROBE"

Yes

2

Non-inferiority
Relative risk < 1.46
Stroke and SEE
Intention-to-treat

Major bleeding

Safety population

IS, HS, all-cause mortality,
and Ml

Safety — ICB and GIT
bleeding

Poor

730

14 264

Rivaroxaban 20 mg or 15
mg (RDA), once daily
7131

5624

1597

Warfarin dose-adjusted to
INR 2-3, once daily

7133

55.2

58

1

Multicentre double-blind

Yes

1

Non-inferiority
Relative risk < 1.46
Stroke and SEE
Per protocol

Clinically relevant bleeding
Safety population

IS, HS, all-cause mortality,
and Ml

Safety — ICB and GIT
bleeding

Good

707

18 201

Apixaban 5 mgor 2,5 mg
(RDA), twice daily

9120

8702

428

Warfarin dose-adjusted
to INR 2-3, once daily

9081

62.2

66

1]

Multicentre double-blind

Yes

1

Non-inferiority
Relative risk < 1.38
Stroke and SEE
Intention-to-treat

Major bleeding

Safety population

IS, HS, all-cause mortality,
and Ml

Safety — ICB and GIT
bleeding

Good

657

GIT: gastrointestinal; HS: haemorrhagic stroke; ICB: intracranial bleeding; INR: International normalized ratio; IS: ischaemic stroke;
tPROBE: prospective, open-label, blinded endpoint; RDA: renal dose adjusted, SEE: systemic embolic events; TTR: time in therapeutic range

§See Figure 11 for risk of bias summary

1278

Rivaroxaban 15mg or 10mg
(RDA), once daily

639

498

141

Warfarin dose-adjusted to
INR 1.6-2.6 > 70yrs; INR 2-3
<70yrs, once daily

639

44

]

Multicentre double- blind,
double-dummy

Yes

1

Non-inferiority

Relative risk < 2

Stroke and SEE
Intention-to-treat and Per
protocol

Major & non-major bleeding
Safety population

IS, HS, all-cause mortality,
and Ml

Safety — ICB and GIT bleeding

Good
584
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Edoxaban 60mg or 30mg,
once daily

14 036

7 035

7034

Warfarin dose-adjusted to
INR 2-3, once daily

7036

64.9

68.4

1

Multicentre double-blind,
double- dummy

Yes

1

Non-inferiority
Relative risk<1.38
Stroke and SEE
Intention-to-treat

Major bleeding

Safety population

IS, HS, all-cause mortality,
and Ml

Safety — ICB and GIT
bleeding

Good

907



8. Evidence synthesis

a. Ischaemic stroke and systemic emboli

The pooled risk of stroke and systemic embolism in patients randomised to DOACs was 20% lower (RR = 0.80 95%
Cl, 0.71-0.91, Figure 2) than those randomised to warfarin (high certainty evidence). This benefit was mostly driven
by the large reduction of haemorrhagic stroke (RR = 0.50; 95% Cl, 0.41-0.62, Figure 3).

Study Events, Events, %
ID RR (95% CI) NOACs Warfarin Weight
I
High Dose |
ARISTOTLE E = 0.80 (0.67,0.95) 212/9120 265/9081 23.88
|
EDOXABAN .| 0.88 (0.75,1.02)  296/7035 337/7036 27.75
1
RE-LY — 0.67 (0.54,0.83) 134/6076 199/6022 19.18
ROCKET-AF == 0.88 (0.75,1.03)  269/7081 306/7090 26.50
J-ROCKET - 7 0.50 (0.24,1.02) 11/639 22/639 2,69
Subtotal (I-squared = 42.5%, p = 0.139) ) 0.80 (0.71,0.91) 922/29951 1129/29868  100.00
I
Low Dose ;
EDOXABAN . e 1.14 (0.99, 1.31)  383/7034 337/7036 55.23
RE-LY E 0.92 (0.75, 1.12)  182/6015 199/6022 44.77
Subtotal (I-squared = 66.9%, p = 0.082) : 1.03 (0.84, 1.27) 565/13049  536/13058  100.00
Overall (I-squared = 73.0%, p = 0.001) : : 0.86 (0.75,0.99) 1487/43000 1665/42926
I
NOTE: Weights are from random effects analysis i
1
T |
A 1 10
Favours NOACs Favours Warfarin

Figure 2. Meta-analysis of stroke and systemic embolism for high dose and low dose regimens, by Jia et al (2014).%?

For low-dose regimens, DOACs demonstrated similar efficacy to warfarin for prevention of stroke and systemic
emboli in each study (RR = 1.03; 95% Cl, 0.84-1.27). If differentiated by stroke types, the large reduction in the risk
of haemorrhagic stroke (RR = 0.33; Cl, 0.23-0.46) was offset by the increase in ischaemic stroke (RR = 1.31; 95% Cl,
1.14-1.49). The number needed to treat to prevent one additional ischaemic stroke or systemic embolism (NNTB)

was 149 (95% Cl: 103-331) for high dose regimens.
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Study Events, Events, %

D RR (95% Cl) NOACs Warfarin Weight
i

Efficacy :
1

Ischemic Stroke |- 0.83(0.84, 1.03)  714/29951 765/29868 26.34
|

Haemorrhagic Stroke —-— : 0.50 (0.41, 0.62) 137/29851 271/29368 20.78
I
i

Myocardial Infarction | —— 0.97 (0.85, 1.11)  434/29951 444/29868 24 86
I
|

All-cause Mortality i 0.80(0.85,0.95)  2238/29951 2476/29868 28.03

Subtotal (I-squared = 90.7%, p = 0.000) 0.82(0.69,0.98)  3523/119804  3956/119472  100.00
|
I
|

Safety i
|

Intracranial Haemorrhage — : 0.48 (D 41, 0.56) 209/29926 435/29850 49.80
1

Gastrointestinal Bleeding i - 1.24 (1,10, 1.39)  635/28926 511/29850 50.20
|

Subtotal (l-squared = 98.8%, p = 0.000) Q}" 0.77(0.30,1.96)  844/59852 946/59700 100,00
|
|

Overall (l-squared = 85.8%, p = 0.000) <> 0.80 (0.64, 1.00)  4367/179656 4902179172
|

NOTE: Weights are from random effects analysis :

T ' T
A 1 10
Favours NOACs Favours Warfarin

Figure 3. Forest plot of efficacy and safety for high-dose regimen, by Jia et al (2014).?

b. All-cause mortality

Compared with warfarin, DOACs were associated with a reduced risk for mortality The high dosage regimen was
associated with a relative risk reduction of 10% (RR = 0.90 [95% Cl: 0.85-0.95]), and the low dosage regimen was
associated with a relative risk reduction of 11% (RR = 0.89 [95% Cl: 0.83-0.96], Figure 4; Certainty of evidence:
High). The numbers needed to treat to prevent one additional death (NNTB) were 177 (95% Cl: 118-354) for the
high dose regimen, and 161 (95% Cl: 104-442) for the low dose regimen.

c. Major bleeding
Overall, the risks for major bleeding associated with the use of a high dose regimen of DOACs were lower compared

with warfarin use (RR = 0.86 [95% Cl: 0.74-0.99], Figure 5; Certainty of evidence: High). Lower dose DOAC regimens
probably reduce major bleeding (RR =0.63, 95% Cl: 0.38-1.04). The number needed to treat with a high dose DOAC
to prevent one major bleed is 119 (95% Cl: 64-1660).
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Study Events, Events, %o
1D R (95% CI) NOACs Warfarin Weilght
I
Efficacy :
i
Ischemic Stroke ; —— 1.31 (1.14, 1.49) 492/13049 377/13058 26.12
I
Haemarrhagic Stroke —_— : 0.33 (0.23, 0.46) 44/13049 135/13058 21.81
I
Myocardial Infarction | —_—— 1.25 (1.04, 1.50) 255/13049 204/13058 25.31
I
1
All-cause Mortality ! - 0.88 (0.83, 0.96) 1183/13049 1326/13058 26.76
Sublotal (l-squared = 95.8%, p = 0.000) C 0.86 (0.60, 1.23) 1974/52196 2042/52232 100.00
I
i
|
Safety i
|
Intracranial Haemorrhage — : 0.31 (0.24, 0.41) 6813017 219/13034 49.39
I
Gastrointestinal Bleeding +—*— 0.85(0.72, 1.00) 262/113017 310M13034 5061
I
Subtotal (l-squared = 97.4%, p = 0.000) @ 0.52 (0.19, 1.38) 330/26034 529/26068 100.00
1
|
Overall (I-squared = 96.4%, p = 0.000) <> 0.73 (0.52, 1.02) 2304/78230 2571/78300
1
NOTE: Weights are from random effects analysis :
T : T
A 1 10
Favours NOACs Favours Warfarin
. . . . 12
Figure 4. Forest plot of efficacy and safety for low-dose regimen by Jia et al (2014).
Study Events, Events, %
D RR (95% CI} NOACs Warfarin Weight
High Dose
ARISTOTLE - 0.70(0.61, 0.81) 327/9088 462/9052 23.07
EDOXABAN - 0.80 (0.70, 0.90) 4187012 524/7012 24.02
RE-LY —a 0.94 (0.82, 1.07) 375/6076 397/6022 23.21
ROCKET-AF - 1.03 (0.89, 1.18) 395/7111 386/7125 23.22
J-ROCKET —_— 0.87 (0.52, 1.45) 26/639 30/639 6.48
Subtotal (l-squared = 76.7%, p = 0.002) <> 0.86(0.74,0.00)  1541/20026  1799/29850  100.00
Low Dose
EDOXABAN E 0.49(0.42, 0.56) 25417002 5247012 49.95
RE-LY == 0.81(0.70, 0.94) 3226015 397/6022 50.05
Subtotal (l-squared = 95.9%, p = 0.000) ‘Q- 0.63 (0.38, 1.04) 576/13017 921/13034 100.00
Overall (l-squared = 90.8%, p = 0.000) O 078(0.64,094)  2117/42943  2720/42884
NOTE: Weights are from random effects analysis
T T

A 1
Favours NOACs

Favours Warfarin

Figure 5. Forest plot of major bleeding for high-dose and low-dose regimen, Jia et al (2014).?
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Intracranial bleeding

The use of DOACs resulted in a large reduction in intracranial bleeding risk, with a 69% relative decrease observed
when a low dose regimen was compared with warfarin therapy (RR = 0.31, [95% Cl: 0.24-0.41]; Figure 3), and a
relative risk reduction of 52% when high dose DOAC regimens were compared with warfarin (RR = 0.48, [95% ClI:
0.41-0.56]; Figure 4; Certainty of evidence: High). The numbers needed to treat to prevent one additional episode
of intracranial haemorrhage (NNTB) were 136 (95% Cl: 120-161) and 103 (95% Cl: 93-120) using high-, and low-
dose regimens respectively.

Gastrointestinal bleeding

There was an increased risk of gastrointestinal bleeding with high-dose DOAC regimens compared with warfarin
(RR =1.24 [95% CI: 1.10-1.39]; Certainty of evidence: High). However, this risk was reduced when low-dose DOAC
regimens were used (RR =0.85, [95% Cl: 0.72-1.00]). The number needed to treat to cause (NNTH) one additional
episode of Gl bleeding with the high dose regimen was 224 (95% Cl: 138-538).

9. Sensitivity analysis

Sensitivity analyses assessing outcomes that considered all dosage regimens with the exclusion of edoxaban-related
trials (i.e. ENGAGE-AF-TIMI 487) were similar in direction and magnitude (Figure 6) when compared with the data
from the reviewed meta-analysis. When edoxaban data were excluded for the outcome of mortality, a minor change
in risk ratio was noted from 0.90 (95% Cl: 0.85-0.94) when edoxaban studies included, to 0.89 (95% Cl: 0.83-0.96)
without edoxaban studies. For the composite outcome of ischaemic stroke and systemic embolism, the risk ratio
changed from 0.82 (95% Cl: 0.74-0.90) to 0.85 (95% Cl: 0.77-0.93). For the outcome of major bleeding, the risk ratio
changed from 0.85 (95% Cl: 0.69-1.03) to 0.91 (95% Cl: 0.75-1.09). Similarly, the outcomes of intracranial bleeding
and gastrointestinal bleeding also showed non-significant changes from 0.47 (95% Cl: 0.34-0.63) to 0.44 (95% Cl:
0.35-0.55) with, and without, edoxaban-related studies, and from 1.10 (95% Cl: 0.81-1.50) to 1.07 (95% Cl: 0.84-
1.37) with, and without, edoxaban-related studies respectively. Therefore, the inclusion of edoxaban-related
studies in the main evidence synthesis does not change the interpretation or outcomes of this therapeutic review.
Other sensitivity analyses to assess the potential influence of double-counting noted in the main therapeutic review
also showed a similar direction of effect, though the point estimates differed slightly. (Figure 7-9).
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NOAC Warfarin Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
10.6.1 Mortality
RE-LY 884 12091 487 BO22  425% 0.o0[0.a1,1.01] 2009 L]
ROCKET-AF 208 TOB1 260 TO082 146% 0.83[0.70,1.00] 2011 —=
ARISTOTLE BO3 9120 BAES 9081 425% 090081, 1.00] 2011 L
J-ROCKET-AF 7 637 A 637 0.4% 140045, 4.39) 2012
Subtotal (95% CI) 28909 22822 100.0% 0.89[0.83, 0.96] L
Total events 1702 1411
Heterogeneity, Taw®=0.00; ChiF=119, df=3(F=079); F=0%
Test for overall effect; £= 3.23 (P =0.001)
10.6.2 Ischaemic stroke/systemic embolism
RE-LY HME 12091 199 B022 31.2% 0.79[0.66, 0.94] 2009 —&
ROCKET-AF 212 920 265 9081 30.0% 0.80[067, 0.95] 2011 —
ARISTOTLE 269 T081 306 FO090  37.0% 0.8a[0.ra 1.03] 2011 -
J-ROCKET-AF 11 637 22 637 1.9% 0Aa0[0.24,1.02] 2012 [
Subtotal (95% CI) 28929 22830 100.0% 0.82[0.74, 0.90] L
Total events 203 Az
Heterogeneity: Tauw®=000; ChiF=285,df=3(F=042, F=0%
Testfor overall effect; £=4.05 (F = 0.0001)
10.6.3 Major bleeding
RE-LY BAT7 12091 397 G022 26.8% 0.87[0.78, 0.99) 2009 L
ARISTOTLE 395 7111 3|6 F128  259% 1.03[0.89,1.18] 2011 3
ROCKET-AF 327 4088 462 90582 258% 070061, 0.81] 2011 =
J-ROCKET-AF 138 638 124 639 21.4% 1.11[0.90,1.38] 2012 ™
Subtotal (95% CI) 28929 22838 100.0% 0.91[0.75, 1.09] 4
Total events 1847 13649
Heterogeneity: Tau®= 0.03; Chi*=19.16, df=3 (P =0.0003); "= 84%
Test for overall effect: £=1.02 (F =031}
10.6.4 Intracranial bleeding
RE-LY 63 12091 a8y B022 31.4% 0,36 [0.26, 0.50] 2009 —a—
ROCKET-AF 42 4088 122 90582 31.4% 0420031, 059 2011 —a—
ARISTOTLE a5 7111 a4 T125 303% 066 [0.47F, 0.92] 2011 ——
J-ROCKET-AF g 639 10 G639 6.9% 050017, 1.458] 2012
Subtotal (95% CI) 28929 22838 100.0% 0.47 [0.34, 0.63] E
Total events 174 303
Heterogeneity: Taw®= 005, Chif= 667, df= 3 (F=0.08); F=55%
Test for overall effect: 2= 4 .96 (P = 0.00001})
10.6.5 Gastrointestinal bleeding
RE-LY 35 12091 120 B022 31.1% 1.31[1.06,1.61] 2009 ——
ROCKET-AF 105 Q088 119 8052 287% 0.8a[068 1.14] 2011 —
ARISTOTLE 224 7111 154 7128 31.3% 1.46[1.19,1.78] 2011 ——
J-ROCKET-AF 7 639 15 G639 2.9% 047019, 1.14] 2012 I~
Subtotal (95% CI) 28929 22838 100.0% 1.10 [0.81, 1.50] e
Total events 641 408
Heterogeneity TauF=0.07; Chif=13.94, df= 3 (F=0.003); F= F8%
Testfor overall effect: £= 061 (F =054}

01 0.2 0.4 1 5 10

Favours [experimental] Favours [control]

Figure 6. Sensitivity analysis forest plot assessing outcomes using all dosage regimens excluding edoxaban studies

DOAC:s for chronic non-valvular atrial fibrillation_8 December 2022_final




NOAC Warfarin Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
7.6.1 Mortality
RE-LY 884 12091 487 BO22  241% nao[ost, 1.01] 2009
ROCKET-AF 208 7061 250  T082 8.3% 0.83[0.70,1.000 2011 i
ARISTOTLE 603 8120 BES Q081 24.2% 0.90[0.e1,1.00] 2011 -
J-ROCKET-AF T 637 g G637 0.2% 1.40[0.45,4.39] 2012
EMGAGE AF-TIMI 48 1510 140649 839 TO36 43.2% 0.90[0.83, 097 2013 l
Subtotal (95% CI) 42978 29858 100.0% 0.90[0.85, 0.94] ]
Total events 3212 2240
Heterogeneity: Tau®=0.00; Chif=1.22, df=4(P=087) F=0%
Testfor overall effect Z2=4.14 (P = 0.0001)
7.6.2 Ischaemic stroke/systemic embolism
RE-LY 36 12091 199  BO22  2289% 0.79[0 66, 0.94] 2009 —
ROCKET-AF 212 9120 265 9081 22.2% 0.80[067, 0,95 2011 =
ARISTOTLE 269 7081 306 7090 261% 0.88[0.74,1.03] 2011 i
J-ROCKET-AF 11 637 22 G37 1.7% 050[0.24,1.02] 2012
EMGAGE AF-TIMI 48 435 14069 232 7036 2T.0% 0.94[0.80,1.10] 2013 —-
Subtotal (95% CI) 42998 29866 100.0% 0.85[0.77, 0.93] L
Total events 1243 1024
Heterogeneity: Tau®=0.00; Chi#= 497, df =4 (P=028); F=19%
Test for overall effect, £= 3.45 (P = 0.0006)
7.6.3 Major bleeding
RE-LY Ba7 12091 397 G022 20.8% 0.87[0.78 099 2009
ARISTOTLE 385 7111 3|6 7128 20.3% 1.03[0.89,118] 2011 -
ROCKET-AF 327 4088 462 4052 20.2% 070[061, 081] 2011 —=-
J-ROCKET-AF 138 639 124 638 17.7% 1.11[0.90,1.38] 2012 .
EMGAGE AF-TIMI 48 B72 14014 524 TOM2  M.0% 064057, 072 2013 -
Subtotal (95% CI) 42943 29850 100.0% 0.85[0.69, 1.03] 4
Total events 2229 1883
Heterogeneity: Tau®= 0.05; Chi®= 4222 df=4 (P < 0.000013; F=91%
Testfor overall effect £=1.65 (F=0.10)
7.6.4 Intracranial bleeding
RE-LY 63 12091 ar  B022  23.0% 0,36 [0.26, 0.50] 2009 —
ROCKET-AF A2 4088 122 9052 23.0% 042031, 059 2011 —
ARISTOTLE a5 7111 84 T1245 22.0% 066 [0.47, 092 2011 —
J-ROCKET-AF ] 639 10 639 11% 0a0[017, 1.458] 2012
EMGAGE AF-TIMI 48 102 14014 132 7012 27.8% 0.39[0.30,050] 2013 —m—
Subtotal (95% CI) 42943 29850 100.0% 0.44 [0.35, 0.55] B
Total events 27T 435
Heterogeneity: Tau®=0.03; Chi*=7.85, df= 4 (P=010); F= 49%
Test for overall effect: £=7.08 (P = 0.00001)
7.6.5 Gastrointestinal bleeding
RE-LY 35 12091 120 BO22  236% 1.31[1.08,1.61] 2009 —a—
ROCKET-AF 1056 49088 119 49052 21 .6% 088068 114 2011 —
ARISTOTLE 224 7111 184 71258 2349% 1.46[1.19,1.78] 2011 ——
J-ROCKET-AF T f38 15 f38 B.0% 047019, 114] 2012 e
EMGAGE AF-TIMI 48 361 14014 190 7012 24.9% 0os[0en, 1.13] 2013 ;
Subtotal (95% CI) 42943 29850 100.0% 1.07 [0.84, 1.37]
Total events 1012 548
Heterogeneity: Tau®= 0.06; Chi*=19.049, df= 4 (P = 0.0008); F= 79%
Test for overall effect: £= 054 (F=0.55)

01 02 05 2 510
Favours [experimental] Favours [control]

Figure 7. Sensitivity analysis forest plot assessing outcomes using all dosage regimens including edoxaban studies
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NOAC Warfarin Risk Ratio Risk Ratio
Study or Subgroup Events Total Bvents Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
8.6.1 Mortality
RE-LY 438 BOVE 487 B022  355% 0.89[0.79,1.01] 2004 g
EMGAGE AF-TIMI 48 TF3  T035 839 TO36 R45% 0.92[0.84,1.01] 2013 [ |
Subtotal (95% CI) 13111 13058 100.0% 0.91[0.85, 0.98] +
Total events 1211 1326
Heterogeneity: Tauw®=0.00; Chi*= 018, df=1{P=067), F=0%
Testfor overall effect: Z= 248 (P =0.01)
8.6.2 Ischaemic stroke/systemic embolism
RE-LY 134 BOVE 189 6022 450% 0.67[0.54,083] 2004 -
EMGAGE AF-TIMI 48 182  T035 232 TO3E A5.0% 078 [0.6A, 084 2013 i
Subtotal (95% CI) 13111 13058 100.0% 0.73 [0.62, 0.85] &
Total events e 1
Heterogeneity, Tau®=0.00; Chif=1.21, df =1 {F=027, F=17%
Test for overall effect: £=3.92 (P = 0.0001)
8.6.3 Major bleeding
RE-LY A¥5 BOTE 387 6022 48.4% 0.94[0.82,1.07] 2004 .
EMGAGE AF-TIMI 48 418 TM2 524 TOM2 A1 6% 0.a0[o.Fo, 080 2013 L 3
Subtotal (95% CI) 13088 13034 100.0% 0.86 [0.74, 1.01] &P
Total events 793 921
Heterogeneity: Tau®=0.01; ChiF= 2.849, df=1 {F= 009, F=652%
Test for overall effect: £=1.86 (P = 0.06)
8.6.4 Intracranial bleeding
RE-LY 6 BO7VE a7  B022 378% 0.41[0.28,060] 20049 —a—
EMGAGE AF-TIMI 48 61 F012 132 T2 B22% 046 [0.34, 062 2013 ——
Subtotal (95% CI) 13088 13034 100.0% 0.44 [0.35, 0.56] . 2
Total events a7 214
Heterogeneity: Taw®=0.00; Chif= 023, df=1{P=063), F=0%
Test for overall effect: Z=6.73 (P = 0.00001)
8.6.5 Gastrointestinal bleeding
RE-LY 182  BOVE 120 6022 451% 1.4801[1.20,1.89] 2004 —a—
EMGAGE AF-TIMI 48 32 TM2 180 7012 549% 1.2201.01,1.47] 2013 -l
Subtotal (95% CI) 13088 13034 100.0% 1.34 [1.10, 1.64] L3
Total events 414 310
Heterogeneity: Tauw®=0.01;, ChiF=1.90, df =1 {F=017), F=47%
Test for overall effect: £=2.84 (P =0.00%5)

01 02 0.5 2 5 10
Favours [experimental] Favours [control]
Figure 8. Sensitivity analysis forest plot assessing outcomes using high dosage regimens
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NOAC Warfarin Risk Ratio Risk Ratio
Study or Subgroup Everts Total BEvents Total Weight I, Random, 95% Cl Year I/, Random, 95% CI
9.6.1 Mortality J
RE-LY 446 EB014 437 B022  364% 0.92[0.81,1.04] 2008
EMGAGE AF-TIMI 48 T3I¥ 7034 839 TO36 B3.6% Q.8a[0.80,0.96] 2013 [ |
Subtotal (95% Cl) 13049 13058 100.0% 0.89[0.83, 0.96] L ]
Total events 1183 1326
Heterogeneity: Tau®=0.00; Chi*= 028, df=1 (P =059, F=0%
Testfor overall effect Z=3.00 (P=0.003)
9.6.2 Ischaemic stroke/systemic embolism
RE-LY 182 E014 199 6022 46.4% 0.92[0.75,1.12] 2008
EMGAGE AF-TIMI 48 253 7034 232 TO36 53.6% 1.09[0.92,1.30] 2013 }
Subtotal (95% Cl) 13049 13058 100.0% 1.01[0.85, 1.19]
Total events 434 431
Heterogeneity: Tau*=0.01; Chi®=1.69, df =1 (F=019; F=41%
Test for overall effect £= 0.07 (P =0.99)
9.6.3 Major bleeding
RE-LY 322 EB014 397 6022 A01% 0.81[0.70,0.94] 2008 .
EMGAGE AF-TIMI 48 254 FOO2 524 TO12  49.49% 049042 056] 2013 .
Subtotal (95% Cl) 13017 13034 100.0% 0.63 [0.38, 1.04] .
Total events ATH 91

Heterogeneity: Tau?= 013 Chi®= 24.38, df= 1 (P = 0.00001Y; F= 96%

Testfor overall effect Z=1.81 (P=0.07)

9.6.4 Intracranial bleeding

RE-LY 27 BMMA a8y 6022 39.7%
EMGAGE AF-TIMI 48 41 FO0z 132 7012 B0.3%
Subtotal (95% CI) 13017 13034 100.0%
Total events Ba 214

Heterogeneity: Tau®=0.00; Chi*= 0.00, df=1 (P =1.00); F= 0%
Test for overall effect Z=8.45 (P = 0.00001)

9.6.5 Gastrointestinal bleeding

RE-LY 133 B4 120 G022 49.4%
EMGAGE AF-TIMI 48 129 rFo0z 180 7012 506%
Subtotal (95% CI) 13017 13034 100.0%
Total events 262 30

Heterogeneity: Tau*=0.11; Chi*= 848, df=1 (P =0.004); F= 88%
Test for overall effect: £= 0.59 (P = 0.596)

0,31 [0.20, 0.48] 2009 —a—
0.31[0.22, 0.44] 2013 ——
0.31[0.24, 0.41] L

111 [0.87,1.47] 2009
0.6% [0.55, 0.85] 2013 -
0.87 [0.54, 1.40]

1 | 1 1 | 1
01 0.2 0.5 2 5 10
Favours [experimental] Favours [control]

Figure 9. Sensitivity analysis forest plot forest plot assessing outcomes using low dosage regimens

Table 2. Excluded studies

Citatio
n

Reference

Reason for exclusion

%]

Adam, 2012

Critical low score on AMSTAR tool.

]

Almutairi, 2017

Population included those with DVT, not in keeping with PICO

>

Antza, 2019

Network meta-analysis with head-to-head comparisons

(1

Bates, 2017

Outcomes and interventions not in keeping with PICO

[~

Biondi-Zoccai, 2013

Network meta-analysis with head-to-head comparisons

[*]

Briere, 2019

No meta-analysis conducted

[

Caldeira, 2015

Edoxaban included in meta-analyses, not in keeping with PICO for this review

(]

Canadian Agency for Drugs and Technologies in
Health, 2012

Health technology appraisal summary, no new data synthesis included

>

Chai-Adisaksopha, 2014

Outcomes not in keeping with PICO

(]

Chai-Adisaksopha, 2015

Population not in keeping with PICO

Ul

Capodanno, 2013

Critical low score on AMSTAR tool.
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[28] Coleman, 2019 Critical low score on AMSTAR tool.

[29] Cope, 2015 Intervention not in keeping with PICO

[39] Deitelzweig, 2017 No meta-analysis conducted

[31] Deitelzweig, 2018 Network meta-analysis with head-to-head comparisons

[32] Dogliotti, 2013 Interventions such as ximelagatran were included in the PICO definition

[33] Interventions such as aspirin and clopidogrel were included in the PICO
Dogliotti, 2014 definition

[34 Escobar, 2018 Critical low score on AMSTAR tool, included Observational controlled studies

[3°] Fernandes, 2015 Unable to source full text

[36] Gomez-Outes, 2013 Critical low score on AMSTAR tool.

[37] Guo, 2017 Not in keeping with PICO for this review

[38] Harenberg, 2012 Head-to-head comparisons conducted, not in keeping with PICO

[39] Hicks, 2016 Phase 2 clinical trial data; edoxaban was included in the analysis

[4] Hirschl, 2019 Vitamin K antagonists other than warfarin included in study

[41] Kwong, 2014 Analysis included comparators other than warfarin

[42] Lépez-Lopez, 2017 Intervention not in keeping with PICO

[43] Lowernstern, 2018 Edoxaban included in meta-analyses, not in keeping with PICO for this review

[*4 Customised composite endpoints used for their analysis, not in keeping with PICO
Madzak, 2015 for this review

[45] Mendoza, 2017 Non-English manuscript, unable to obtain translated manuscript

[46] Miller, 2012 Critical low score on AMSTAR tool.

[47] Mitchell, 2013 Head-to-head comparisons conducted, not in keeping with PICO

[48] Morimoto, 2015 Intervention not in keeping with PICO; study design

[49] Ntaios, 2017 Vitamin K antagonists other than warfarin included in study

[39] O'Dell, 2012 No meta-analysis conducted

[31] Pirlog, 2019 Outcomes were not in keeping with PICO

[32] Providéncia, 2014 Intervention not in keeping with PICO; study design

[33] Rong, 2015 Methodological not in keeping with PICO for this review

[6] J-ROCKET not included in systematic review, , whilst was included in Jia et al
Ruff, 2014 (2014)

>4 Siddiqui, 2019 Intervention not in keeping with PICO

[>°] Sun, 2019 Comparator not in keeping with PICO

[58] Tahir, 2013 No meta-analysis conducted

[>7] Tereshchenko, 2016 Edoxaban and left atrial appendage occlusion interventions included in analysis

] Testa, 2012 Critical low score on AMSTAR tool.

[>9] Verdecchia, 2015 Intervention only included apixaban

[69] Edoxaban included in meta-analyses, methodology not in keeping with PICO for
Wang, 2020 this review

[61] Edoxaban included in meta-analyses, methodology not in keeping with PICO for
Waranugraha, 2021 this review

[62] Xu, 2021 Head-to-head comparisons; Comparator not in keeping with PICO

10. Evidence quality:

While the included meta-analysis was able to provide data to address the question, the overall confidence in data quality
was assessed as critically low due to the presence of one or more critical errors and/or omissions according to the AMSTAR-
2 critical appraisal tool (Figure 10). Study quality of the included RCTs were mostly of good quality (Figure 11-12).

Study Q1 |02 |03 |04 |05 |ae |Q7 |a2 |a9 |Qi0|0i1l|Qi2|Qi3|ail4|ai5|Qie|Overall confidence
Jia (2014)
Legend of answers to appraisal questions: Red = No, Orange = Partial yes, Green = Yes.
Greyed domain questions are deemed critical
Figure 10. Overall confidence in study quality assessment with AMSTAR-2 appraisal tool

Critically low
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Figure 11. Risk of bias summary: review authors' judgements about each risk of bias item for each included study.

Random sequence generation (selection hias)

Allocation concealment (selection bias)

Elinding of participants and personnel (peformance hias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias
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100%

B Lovw risk of bias [ Junclear risk of bias

Il High risk of hias

Figure 12. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages

across all included studies.
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Table 2: Summary of findings: DOACs compared to warfarin for anticoagulation in chronic non-valvular atrial fibrillation

DOACS compared to Warfarin for Chronic non-valvular atrial fibrillation

Patient or population: Chronic non-valvular atrial fibrillation
Intervention: DOACS
Comparison: Warfarin

Anticipated absolute effects

Ne of participants Certainty of the evidence Relative effect

Outcomes .
(studies) (GRADE) (95% CI) Risk with Warfarin Risk difference with DOACS

Mortality (573?%) eaﬁalga ® (0.8R5R tg'ggm) 75 per 1,000 (181f?:Neerr ?: r51f’e?v$:r)

Ischaemic stroke/Systemic embolism (5732?1"13) EBEI?;? ® (0?? tg.g,sgg) o e (g ::v“\::: t?)eg :é\?vgg)
Major bleeding - All major bleeding (57§7ch35) @Eﬁgﬁ@ (0.6R9I)2 tg.$.503) 63 per 1,000 (12% i‘z‘\'l\vlz: t;:)e; :T’]g?g)
Major bleeding - Intracranial bleeding (57?(??5) @Eﬁ;ﬁ@ (0,?5:2 tg'ggs) 5zt (g ;:x:rr t;())e7r :é\?v(::?)
Major bleeding - Gastrointestinal bleeding (57?(??5) @Eﬁ;ﬁ@ (o,st t;.?.737) AV pEr il (g% ?;\(A,/reer foe; :r,mg(:g)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
Cl: confidence interval; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different.
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.
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CONCLUSION

Five phase Ill randomised controlled trials, namely ARISTOTLE, ENGAGE AF-TIMI 48, RE-LY'%, ROCKET-AF*, and J-
ROCKET-AF® were included in the meta-analysis that we selected for reporting in this therapeutic review. DOACs reduced
the risk of stroke and systemic embolism compared with warfarin. The benefit was mainly driven by a substantial reduction
in haemorrhagic stroke. Additionally, DOACs were associated with lower all-cause mortality compared to warfarin. For
DOACs that assessed multiple dosage regimens, the lower dose appeared to reduce the risk of adverse bleeding, however,
this was also associated with a reduction in the prevention of thromboembolic strokes and systemic emboli. Overall, when
considering the balance of efficacy and safety DOACs are a viable alternative to warfarin for the long-term prevention of
stroke in patients with chronic non valvular AF.

Besides potential therapeutic benefits, providing access to DOACs would eliminate the substantial burden to the health
services of INR monitoring which is required with warfarin therapy which may be associated with healthcare access
inequality.’® The cost of DOACS needs to be considered as that be a potential barrier to adequate drug access: DOACs may
be 4-8 fold more expensive when compared with warfarin, even when other associated treatment costs, e.g. monthly INR
monitoring, are taken into account. It is possible that the additional benefits provided by DOACs may outweigh the
incremental costs that would be incurred. To maximize feasibility, DOACs may potentially be considered for patients who
have failed initial anticoagulation with warfarin (i.e. labile INRs, poor access to healthcare facilities, and adverse effects
such as intracranial haemorrhage). Formal pharmacoeconomic assessments are needed.

Appendix A: Evidence to decision framework

JUDGEMENT EVIDENCE & ADDITIONAL CONSIDERATIONS
What is the certainty/quality of evidence? Randomised controlled trials
Large sample size
High Moderate Low Very low Despite the critically low assessment of the systematic review by Jia et al (2019),

[ ] [ ] [ ] the GRADE assessments per outcome were generally graded as high certainty
evidence (see below and the summary of findings table 2, above).

High quality: confident in the evidence

Moderate quality: mostly confident, but further research may change the
effect

Low quality: some confidence, further research likely to change the effect
Very low quality: findings indicate uncertain effect

QUALITY OF EVIDENCE OF
BENEFIT

What is the size of the effect for beneficial outcomes? o Stroke/systemic embolism: RR 0.86 (95% Cl: 0.75-0.99), high certainty
5 evidence
w = Laige:l Moderate Small None e Ischaemic stroke: RR 0.93 (95% Cl: 0.84-1.03)
5 % |:| |:| o Haemorrhagic stroke: RR 0.50 (95% CI: 0.41-0.62), high certainty evidence
g m o Mortality:
w

- High dose regimen: RR 0.90 (95% CI. 0.85-0.95), high certainty evidence
- Low dose regimen: RR 0.89 (95% CI: 0.83-0.96), high certainty evidence

What is the certainty/quality of evidence? Randomised controlled trials
Large sample size
High Moderate Low Very low Despite the critically low assessment of the systematic review by Jia et al (2019),
[ ] [ ] ﬁ the GRADE assessments per outcome were generally graded as high certainty

evidence (see below and the summary of findings table 2, above).
High quality: confident in the evidence
Moderate quality: mostly confident, but further research may change

QUALITY OF EVIDENCE OF
HARM

the effect
Low quality: some confidence, further research likely to change the
effect
Very low quality: findings indicate uncertain effect
What is the size of the effect for harmful outcomes? Overall, DOACs are safer and result in lower rates of major bleeding and
intracranial haemorrhage compared to warfarin; however, the risk of
Large Moderate Small None gastrointestinal bleeding is increased, particularly when higher doses are used.

1 1 L [

Major bleeding:
- High dose regimen: 0.86 (95% CI: 0.74-0.99), high certainty
- Low dose regimen: 0.63 (95% CI: 0.38-1.04), high certainty

EVIDENCE OF
HARMS
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Intracranial bleeding:
- High dose regimen: 0.48 (95% ClI: 0.41-0.56), high certainty
- Low dose regimen: 0.31 (95% CI: 0.24-0.41), high certainty

Gastrointestinal bleeding:
- High dose regimen: 1.24 (95% CI: 1.10-1.39), high certainty
- Low dose regimen: 0.85 (95% CI: 0.72-1.00), high certainty

Do the desirable effects outweigh the undesirable harms?

: » Favours Favours control Intervention
E= intervention = Control or
A .
2 Uncertain
o ] ]
Therapeutic alternatives available? n/a
O w
= Q9
5 =2
wm <<
23
5 &
e
==z
> Is implementation of this recommendation feasible? DOACs may potentially be considered, noting that management with warfarin is
5 more complex requiring INR-monitoring with respective dose adjustments.
E Yes No Uncertain
2 [ ]
[T
How large are the resource requirements? Price of medicines - 30 days
More intensive Less intensive Uncertain Medicine (30 days) SEP (ZAR) | 60% of SEP
Dabigatran, 150 mg 12 hourly | 1133.06 679.84
Dabigatran, 110 mg 12 hourly | 1133.06 679.84
Rivaroxaban, 20 mg daily 637.50** 382.50
Apixaban, 5 mg 12 hourly 983.40 590.04
Warfarin, 5 mg daily 52.09 31.32
** generic price on SEP database
References:
SEP database, 24 December 2021
NHLS price list for public sector, 2021
Other resources:
*SEP of warfarin only; additional cost of R51.62 per INR test
7 Frequency of INR testing: every 2-3 days upon initiation for the first 2 weeks or
o until stability of INR, then weekly/as clinically indicated
(&)
4
3 Pharmacoeconomic and budget impact analysis (refer to the detailed report
g update by J Miot and TD Leong, 26 March 2022):

This economic analysis was conducted from the payer's perspective (i.e.
Department of Health), using a discount rate of 5% for both cost and clinical
inputs.

Incremental cost-effectiveness ratio:

Although numerous published cost-effectiveness analyses suggest that
rivaroxaban is cost-effective in a long-term setting, the model assimilated on
local costs (including generic rivaroxaban pricing) and population information
produced an incremental cost-effectiveness ratio (ICER) of R188 000/QALY.

Sensitivity analysis:
In the current model, the cost of rivaroxaban, followed by stroke event rates with
rivaroxaban and warfarin use had the largest impacts on cost effectiveness.

Reducing the price of rivaroxaban by 35% produced an ICER of R100 000/QALY,
and a reduction of 74.5% resulted in cost neutrality (compared to warfarin).
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Reducing the stroke event rate by < 20% on rivaroxaban decreased the ICER to
R128 809/QALY, while increasing the stroke event rate by =20% while on warfarin
decreased the ICER to R 124 512/QALY.

Estimated budget impact:

The incremental budget impact analysis for 2021 was estimated as R231 million
(for generic rivaroxaban-use compared to warfarin-use), over a five-year period.
Note that the prevalence figures for non-valvular AF in the public sector are
simply estimates and it is challenging to predict what the actual budget impact
is likely to be — very dependent on uptake and utilization.

Is there important uncertainty or variability about how much
people value the options?

Minor Uncertain

Is the option acceptable to key stakeholders?
Yes No Uncertain

Major

VALUES, PREFERENCES,
ACCEPTABILITY

Committee expert opinion, as no local survey data is available.

Would there be an impact on health inequity?

Access to DOACs would reduce monitoring requirements of warfarin therapy,

E which are currently associated with healthcare access inequality.

a Yes No Uncertain

i [ ]

Version | Date Reviewer(s) Recommendation and Rationale

Initial 26 March 2022 HMG, RM, EM, TK, MB, JM, | DOACs not be used for anticoagulation in atrial fibrillation. DOACs have similar efficacy to

TL warfarin in preventing ischaemic stroke and systemic embolism and are associated with
reduced mortality and lower rates of intracranial haemorrhage and major bleeding events.
However, DOACs are not currently affordable.
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Appendix B: Search strategy

Database: PubMed
Date: 12 October 2021

Search

Query Results
#1 (((Non-valvular atrial fibrillation) OR (atrial fibrillation) OR (NVAF) OR (Nonvalvular atrial))) AND ((warfarin) OR (vitamin K antagonist)) | N =474
AND ((direct oral anticoagulant) OR (novel oral anticoagulant) OR (DOAC) OR (NOAC) OR (non-vitamin k oral anticoagulant®) OR
(oral anticoagulant) OR (rivaroxaban) OR (dabigatran) OR (apixaban) OR (factor Xa inhibitor) OR (thrombin inhibitor))
Database: Epistemonikos
Date: 12 October 2021
Search Query Results
#1 ((title:(non-valvular atrial fibrillation) OR abstract:(non-valvular atrial fibrillation)) OR (title:(atrial fibrillation) OR abstract:(atrial | N =282
fibrillation))) AND ((title:(warfarin) OR abstract:(warfarin)) OR (title:(vitamin k antagonist) OR abstract:(vitamin k antagonist))) AND
((title:(direct oral anticoagulant) OR abstract:(direct oral anticoagulant)) OR (title:(novel oral anticoagulant) OR abstract:(novel oral
anticoagulant)) OR (title:(oral anticoagulant) OR abstract:(oral anticoagulant))
Database: Cochrane Library
Date: 12 October 2021
Search Query Results
#1 ((Non-valvular atrial fibrillation) OR (atrial fibrillation) OR (NVAF) OR (Nonvalvular atrial)) AND ((warfarin) OR (vitamin K antagonist)) | N =14

AND ((direct oral anticoagulant) OR (novel oral anticoagulant) OR (DOAC) OR (NOAC) OR (non-vitamin k oral anticoagulant*) OR
(oral anticoagulant) OR (rivaroxaban) OR (dabigatran) OR (apixaban) OR (factor Xa inhibitor) OR (thrombin inhibitor))
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Appendix C: Table with calculated numbers needed to treat to benefit/harm

Outcome
Mortality
Ischaemic stroke/systemic embolism
Ischamic stroke
Systemic embolism
Major bleeding
Intracranial bleeding
Gastrointestinal bleeding

Control event incidence

5.66% (95% CI
3.36% (95% CI
2.35% (95% CI
0.25% (95% Cl.
6.03% (95% CI.
1.42% (95% CI
1.86% (95% CI.

: 5.05%-6.27%) -0.57% (95% CI
- 2.9%-3.82%) -0.67% (95% Cl
r1.95%-2.75%) -1.17% (95% CI

1 0.12%-0.37%) Not available

: 5.32%-6.73%) -0.84% (95% CI
0 1.11%-1.72%) -0.74% (95% CI
0 0.15%-2.22%)

Number needed to treat to benefit/harm (95% Cl)
High dose regimen

Absolute risk reduction

:-0.85% to
:-0.97% to
:-1.39% to

:-1.57% to
:-0.84% to

-0.28%)
-0.3%)
-0.89%)

-0.06%)
-0.62%)

0.45% (95% CI: 0.19% to 0.73%)

NNTB/H

NNTB 177 (118-354)

NNTB 149 (103-331)

NNTB 609 (NNTB 267 to == to NNTH 1420)
Not available

NNTB 119 (NNTB 64-1660)

NNTB 136 (120-161)

NNTH 224 (138-538)

Low dose regimen

Absolute risk reduction

-0.62% (95% Cl: -0.96% to -0.23%)
0.1% (95% Cl: -0.54% to 0.91%)
0.73% (95% CI: 0.33% to 1.15%)
Not available

-2.23% (95% Cl: -3.74% to 0.24%)
-0.98% (95% Cl: -1.08% to -0.84%)
-0.28% (95% CI: -0.52% to 0%)

Notes: NNTB = Number needed to treat to benefit; NNTH = Number needed to harm.

NNTB/H

NNTB 161 (104-442)

NNTH 993 (NNTB 187 to == to NNTH 111)
NNTH 138 (87-305)

Mot available

NNTB 45 (NNTB 27 to == to NNTH 415)
NNTB 103 (93-120)

NNTB 359 (NNTB 192 to == to NNTH ==)
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