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1 Supplemental tables

1.1 eTable 1: Search strategy

The following search terms were used:

Patient

Atrial Fibrillation"[Mesh] OR "Atrial Fibrillation"[TIAB]

Intervention and
Control

“Apixaban"[TIAB] OR "Apixaban"[Supplementary Concept] OR
"Rivaroxaban"[Mesh] OR "Rivaroxaban"[TIAB] OR
"Edoxaban"[TIAB] OR “Edoxaban"[Supplementary Concept] OR
"Dabigatran”[Mesh] OR "Dabigatran"[TIAB] OR
"Antithrombins”"[Mesh] OR "Factor Xa Inhibitors”"[Mesh] OR "New
oral anticoagulants"[TIAB] OR "NOAC"[TIAB] OR "Direct oral
anticoagulants"[TIAB] OR "DOAC"[TIAB] OR "Non-vitamin K
antagonist oral anticoagulants"[TIAB]

Outcome "Thromboembolism"[Mesh] OR "Thromboembolism“[TIAB] OR
"Thrombosis"[TIAB] OR "Stroke"[TIAB] OR
"Hemorrhage"[TIAB] OR "Hemorrhage"[Mesh] OR
"Bleeding"[TIAB]

Filter English

eTable 1: Search strategy.




1.2 eTable 2: Increased age



Author Study design Study cohort n Mean/median Mean/median Stroke/SE Major bleeding Intracranial Gastrointestinal All-cause
age (years +/- follow-up (HR [95% CI]) (HR [95% CI]) bleeding bleeding mortality
SD; [IQRY]) (+/- SD; [IQRY]) (HR [95% CI]) (HR [95% CI]) (HR [95% CI])

Eikelboom Phase Il RCT | AF patients included in 7258 71.4y +/- 8.6 2 years Dabi 150 vs warf: Dabi 150 vs warf: | Dabi 150 vs warf: | Dabi 150 vs warf: NR

etal. 2011® | (worldwide) the RE-LY trial (dabi (dabi 110); 0.67 [0.49-0.90] 1.18[0.98-1.42] 0.42 [0.25-0.70] 1.79 [1.35-2.37]
vs warf), >75y old. 71.5y +/- 8.8 Dabi 110 vs warf: Dabi 110 vs warf: | Dabi 110 vs warf: | Dabi 110 vs warf:

Industry-sponsored. (dabi 150); 0.88 [0.66-1.17] 1.01 [0.83-1.23] 0.37 [0.21-0.64] 1.39 [1.03-1.98]
71.6y +/- 8.6
(warf);
(overall, no
separate results
in 275y group)

Lauw et al. Phase Il RCT | AF patients included in 75-79y: 75-79y: 2 years 75-79y: 75-79y: 75-79y: Extracranial 75-79y:

2017@ (worldwide) the RE-LY trial (dabi 4231; 76.8y +/- 1.4; Dabi 150 vs warf: Dabi 150 vs warf: | Dabi 150 vs warf: | bleeding: Dabi 150 vs warf:
vs warf), categorized 80-84y: 80-84y: 0.65[0.42-1.01] 1.04 [0.81-1.35] 0.23[0.09-0.60] 75-79y: 0.82 [0.63-1.07]
according to age 75- 2305; 81.7y +/- 1.4; Dabi 110 vs warf: Dabi 110 vs warf: | Dabi 110 vs warf: | Dabi 150 vs warf: | Dabi 110 vs warf:
79y, 80-84y and >85y. >85y: >85y: 1.08 [0.73-1.60] 0.93[0.71-1.21] 0.51[0.25-1.04] 1.22 [0.93-1.61] 0.86 [0.66-1.11]
Industry-sponsored. 722 86.8y +/- 2.2 80-84y: 80-84y: 80-84y: Dabi 110 vs warf: | 80-84y:

Dabi 150 vs warf: Dabi 150 vs warf: | Dabi 150 vs warf: | 1.03 [0.78-1.37] Dabi 150 vs warf:
0.67 [0.41-1.10] 1.41[1.02-1.94] 0.55[0.25-1.21] 80-84y: 1.16 [0.87-1.55]
Dabi 110 vs warf: Dabi 110 vs warf: | Dabi 110 vs warf: | Dabi 150 vs warf: | Dabi 110 vs warf:
0.75[0.46-1.23] 1.18 [0.84-1.65] 0.30[0.11-0.82] 1.68 [1.18-2.41] >85y:
>85y: >85y: >85y: Dabi 110 vs warf: | Dabi 150 vs warf:
Dabi 150 vs warf: Dabi 150 vs warf: | Dabi 150 vs warf: | 1.50 [1.03-2.18] 1.15[0.74-1.79]
0.70[0.31-1.57] 1.22 [0.74-2.02] 0.61 [0.20-1.87] >85y: Dabi 110 vs warf:
Dabi 110 vs warf: Dabi 110 vs warf: | Dabi 110 vs warf: | Dabi 150 vs warf: | 1.37 [0.89-2.11]
0.52[0.21-1.29] 1.01[0.59-1.73] 0.13[0.02-1.04] 1.41[0.80-2.49]

Dabi 110 vs warf:

1.32[0.73-2.38]

Halperin et Phase Il RCT | AF patients included in 6229 79y [76-82] 696 days Riva vs warf: Major bleeding: Riva vs warf: Riva vs warf: NR

al. 2014® (worldwide) the ROCKET AF trial [507-873] 0.80 [0.63-1.02] Riva vs warf: 0.80 [0.50-1.28] NR; event rate
(riva vs warf), >75y 1.11[0.92-1.34] 2.81%ly vs
old. Industry- 1.66%ly, p-value
sponsored. <0.001

Hori et al. Phase Il RCT | AF patients included in | 252 riva, 246 79y 30 months Riva vs warf: Major bleeding: NR NR NR

20144 (Japan) the J-ROCKET AF trial warf (maximum, 0.51[0.20-1.27] Riva vs warf:

(riva 15/10 vs warf), mean follow-up 1.51[0.68-3.32]
>75y old. Industry- NR)
sponsored.

Halvorsen et | Phase Il RCT | AF patients included in >75y: NR 1.8 years >75y: >75y: >75y: NR >75y:

al. 2014® (worldwide) the ARISTOTLE trial 5678 (790 [1.4-2.3] Api vs warf: Api vs warf: Api vs warf: Api vs warf:

(api vs warf), >75y and | api 2.5 mg); 0.71 [0.53-0.95] 0.64 [0.52-0.79] 0.34 [0.20-0.57] 0.91[0.77-1.07]

>80y old. Industry- >80y: Api 5 vs warf: Api 5 vs warf: >80y: >80y:

sponsored. 2436 0.75[0.55-1.03] 0.66 [0.53-0.83] Api vs warf: Api vs warf:
Api 2.5 vs warf: Api 2.5 vs warf: 0.36 [0.17-0.77] NR




0.52 [0.25-1.08]

0.55 [0.31-0.94]

>80y: >80y:
Api vs warf: Api vs warf:
0.81[0.51-1.29] 0.66 [0.48-0.90]
Kato et al. Phase Il RCT | AF patients included in >75y: 79y [76.0-82.0] 2.8 years >75y: >75y: >75y: >75y: NR
2016® (worldwide) the ENGAGE AF-TIMI | 8474 (3488 Edo vs warf: Edo vs warf: Edo vs warf: Edo vs warf:
48 trial (edo vs warf), edo 30); 0.83 [0.66-1.04] 0.83[0.70-0.99] 0.40 [0.26-0.62] 1.32 [1.01-1.72]
>75y, >80y and >85y >80y: Edo 60 vs warf: Edo 60 vs warf: >80y: >80y:
old. Industry- 3591; 0.82[0.60-1.12] 1.06 [0.84-1.33] Edo vs warf: Edo vs warf:
sponsored. >85y: Edo 30 vs warf: Edo 30 vs warf: 0.41[0.22-0.77] 1.4410.97-2.13]
899 0.84 [0.61-1.15] 0.58 [0.43-0.77] >85y: >85y:
280y: >80y: Edo vs warf: Edo vs warf:
Edo vs warf: Edo vs warf: 0.61 [0.20-1.88] 0.76 [0.39-1.50]
0.88 [0.64-1.20] 0.75 [0.58-0.98]
>8Sy: >8Sy:
Edo vs warf: Edo vs warf:
0.73[0.40-1.33] 0.58 [0.35-0.94]
Ruff et al. Meta-analysis | Pooled data of 4 phase 11188 71.6y NOAC, 2.2 years Standard dose Standard dose NR NR NR
20140 111 RCTs in AF, NOAC, 71.5y warf NOAC vs warf: NOAC vs warf:
standard dose NOACs 11095 warf | (overall, NR for RR 0.78 [0.68-0.88] | RR 0.93 [0.74-
vs warfarin, >75y old. >75y subgroup) 1.17]
Sadlonetal. | Network Pooled data of 8 phase >75y AF: NR 1.8-2.8 years | >75y AF: Major bleeding or NR NR NR
2016® meta-analysis | Il RCTs (4 in AF, 4in 11236 (AF) NOAC vs warf: CRNMB:
VTE, separate data on NOAC, OR 0.71[0.62-0.82] | >75y AF:
AF reported), >75y old. | 11145 warf Api vs dabi 150: NOAC vs warf:
Specifically for OR 1.07 [0.70-1.64] | OR 0.98 [0.90-

comparisons with
dabigatran 110 mg, the
low-dose edoxaban
regimen (30/15 mg)
was used.

Api vs dabi 110:
OR 0.80 [0.53-1.21]
Api vs riva:

OR 0.88 [0.60-1.29]
Edo 60 vs api:

OR 0.89 [0.59-1.36]
Edo 60 vs dabi 150:
OR 0.96 [0.62-1.47]
Edo 30/15 (low-
dose regimen) vs
dabi 110:

OR 1.07 [0.72-1.59]
Edo 60 vs riva:

OR 0.79 [0.54-1.16]
Riva vs dabi 150:
OR 1.21 [0.82-1.80]
Riva vs dabi 110:
OR 0.91 [0.62-1.32]

1.06] (12 89%)
Api vs dabi 150:
OR 0.54 [0.41-
0.73]

Api vs dabi 110:
OR 0.63 [0.47-
0.86]

Api vs riva:

OR 0.57 [0.45-
0.73]

Edo 60 vs api:
OR 1.23[0.93-
1.64]

Edo 60 vs dabi
150:

OR 0.67 [0.51-
0.89]

Edo 30/15 (low-
dose regimen) vs
dabi 110:




OR 0.46 [0.34-

0.62]
Edo 60 vs riva:
OR 0.71[0.57-
0.89]
Riva vs dabi 150:
OR 0.95 [0.75-
1.20]
Riva vs dabi 110:
OR 1.10 [0.86-
1.41]
Caldeira et Meta-analysis | Pooled data of 4 phase 13576 NR 1.8-2.8 years NOAC vs warf: NOAC vs warf: NR NR NR
al. 2019® I RCTs in AF, >75y NOAC, RR 0.70 [0.61-0.80] | RR0.91[0.72-
old. 11133 warf 1.16] (12 86%)
Kim et al. Meta-analysis | Pooled data of 5 phase >75y: NR 1.8-2.8 years >75y: >75y: >75y: >75y: >75y:
2018110 I11 RCTs in AF, >75y 16704 NOAC vs warf: NOAC vs warf: Standard dose Standard dose NOAC vs warf:
and >80y old. NOAC, RR 0.83 [0.69- RR 0.90 [0.68- NOAC vs warf: NOAC vs warf: RR 0.91 [0.83-
11433 warf; 1.00], p-value 0.04 | 1.19] RR 0.49 [0.35- RR 1.53 [1.27- 1.00], p-value
>80y: Standard dose Standard dose 0.69] 1.85] 0.05
NR NOAC vs warf: NOAC vs warf: Reduced dose Reduced dose Standard dose
RR 0.78 [0.69-0.90] | RR0.91 [0.72- NOAC vs warf: NOAC vs warf: NOAC vs warf:
Reduced dose 1.15] (12 85%) RR 0.42 [0.29- RR 1.04 [0.56- RR 0.93 [0.86-
NOAC vs warf: Reduced dose 0.61] 1.95] 1.00], p-value
RR 0.99 [0.71-1.37] | NOAC vs warf: 0.04
RR 0.87 [0.45- >80y: >80y: Reduced dose
>80y: 1.70] (12 94%) NR NR NOAC vs warf:
Standard dose RR 0.88 [0.61-
NOAC vs warf: >80y: 1.27]
RR 0.68 [0.47-0.97] | Standard dose >80y:
Reduced dose NOAC vs warf: Standard dose
NOAC vs warf: RR 0.89 [0.62- NOAC vs warf:
RR 0.72 [0.40-1.31] | 1.26] RR 0.86 [0.75-
Reduced dose 0.99]
NOAC vs warf: Reduced dose
RR 0.59 [0.30- NOAC vs warf:
1.18] RR 0.87 [0.75-
1.00], p-value
0.05
Malik et al. Network Pooled data of 5 phase 27639 NR 1.8-2.8 years NOAC vs warf: NOAC vs warf: NOAC vs warf: NR NR
201900 meta-analysis | Il RCTs in AF, >75y 0.76 [0.67-0.86] 0.95 [0.74-1.23] 0.48 [0.34-0.67]
old. Api vs dabi 150: (12 84%) Api vs dabi 150:

1.06 [0.70-1.62]
Api vs dabi 110:
0.81[0.54-1.21]
Api Vs riva:

0.91 [0.63-1.33]

Api vs dabi 150:
0.54 [0.41-0.72]

Api vs dabi 110:
0.63 [0.48-0.84]

Api vs riva:

0.81[0.39-1.69]
Api vs dabi 110:
0.92 [0.43-1.97]
Api Vs riva:

0.44 [0.22-0.86]




Edo 60 vs api:

0.57 [0.43-0.75]

1.17[0.81-1.69] Edo 60 vs api:
Edo 60 vs dabi 150: | 1.30[0.99-1.70]
1.24[0.85-1.81] Edo 60 vs dabi
Edo 60 vs dabi 110: | 150:

0.94 [0.65-1.36] 0.70 [0.55-0.91]
Edo 60 vs riva: Edo 60 vs dabi
1.07 [0.77-1.48] 110:

Riva vs dabi 150:
1.16 [0.79-1.70]
Riva vs dabi 110:
0.88 [0.61-1.28]

Rank probability™*:

1: dabi 150 (83%)
2: api (74%)
3: riva (58%)
4: edo (45%)
5: dabi 110 (34%)
6: warf (6%)

0.82[0.63-1.07]
Edo 60 vs riva:
0.74 [0.57-0.95]
Riva vs dabi 150:
0.96 [0.74-1.24]
Riva vs dabi 110:
1.12 [0.85-1.46]
Rank
probability*:

1: api (99%)

2: edo (79%)

3: warf (48%)

4: dabi 110 (44%)
5: riva (19%)

6: dabi 150 (11%)

Edo 60 vs api:
1.18 [0.60-2.32]

Edo 60 vs dabi
150:

0.95 [0.49-1.87]
Edo 60 vs dabi
110:

1.08 [0.53-2.19]
Edo 60 vs riva:
0.51[0.28-0.95]
Riva vs dabi 150:
1.86 [0.94-3.66]
Riva vs dabi 110:
2.11 [1.04-4.29]
Rank
probability*:

1: api (79%)

2: dabi 110 (72%)
3: edo (65%)

4: dabi 150 (61%)
5: riva (19%)

6: warf (0.3%)

Linetal.
201512

Network
meta-analysis

Pooled data of 25 RCTs
and 24 observational
studies in AF, 65-74y
and >75y old.

897748
(overall,
>75y NR)

NR

NR

>75y: >7Sy: >75y: >75y: >75y:

Dabi 150 vs warf: Dabi 150 vs warf: | Dabi 150 vs warf: | Dabi 150 vs warf: | Dabi 150 vs warf:
RR 0.74 [0.55-0.98] | RR 1.17 [0.99- RR 0.39 [0.29- RR 1.51 [1.16- RR 0.89 [0.78-
Dabi 110 vs warf: 1.39] 0.51] 1.96] 1.02]

RR 0.92 [0.69-1.22]

Riva vs warf: Dabi 110 vs warf: | Dabi 110 vs warf: | Dabi 110 vs warf: | Api vs warf:

RR 0.80 [0.64-1.00] | RR 1.02[0.84- RR 0.36 [0.21- RR 1.27 [0.78- RR 0.89 [0.76-
Api vs warf: 1.23] 0.62] 2.07] 1.04]

RR 0.69 [0.53-0.90] | Riva vs warf: Riva vs warf: Riva vs warf: Api vs dabi 150:
Edo vs warf: RR 1.12 [0.93- RR 0.79 [0.51- RR 1.16 [0.81- RR 1.00 [0.82-
RR 0.83 [0.66-1.03] | 1.36] 1.23] 1.66] 1.23]

Api vs dabi 150: Api vs warf: Api vs warf: Riva vs dabi 150:

RR 0.94 [0.64-1.39] | RR 0.67 [0.55- RR 0.33 [0.20- RR 0.77 [0.49- Otherwise NR
Api vs dabi 110: 0.82] 0.56] 1.20]

RR 0.75 [0.50-1.11] | Edo vs warf: Edo vs warf: Riva vs dabi 110:

Api Vs riva: RR 0.84 [0.69- RR 0.41 [0.27- RR 0.91 [0.50-

RR 0.87 [0.61-1.23] | 1.01] 0.62] 1.68]

Edo vs api: Api vs dabi 150: Api vs dabi 150:

RR 1.20 [0.85-1.69] | RR 0.57 [0.44- RR 0.87 [0.48- Otherwise NR

Edo vs dabi 150: 0.75] 1.55]

RR 1.12 [0.78-1.61]

Edo vs dabi 110:

Api vs dabi 110:

Api vs dabi 110:




RR 0.90 [0.63-1.29] | RR 0.66 [0.50- RR 0.92 [0.44-
Edo vs riva: 0.87] 1.93]
RR 1.04 [0.76-1.43] | Api vs riva: Api Vs riva:
Riva vs dabi 150: RR 0.60 [0.45- RR 0.42 [0.21-
RR 1.08 [0.75-1.55] | 0.79] 0.83]
Riva vs dabi 110: Edo vs api: Edo vs api:
RR 0.87 [0.60-1.24] | RR 1.25 [0.95- RR 1.23 [0.64-
1.64] 2.38]
Edo vs dabi 150: Edo vs dabi 150:
RR 0.71 [0.55- RR 1.07 [0.64-
0.92] 1.76]
Edo vs dabi 110: Edo vs dabi 110:
RR 0.82 [0.63- RR 1.13 [0.57-
1.08] 2.24]
Edo vs riva: Edo vs riva:
RR 0.74 [0.57- RR 0.52 [0.28-
0.97] 0.95]
Riva vs dabi 150: | Riva vs dabi 150:
RR 0.96 [0.75- RR 2.06 [1.22-
1.24] 3.46]
Riva vs dabi 110: | Riva vs dabi 110:
RR 1.11 [0.85- RR 2.18 [1.09-
1.45] 4.38]
Deng et al. Network Pooled data of 5 phase 28137 NR 1.8-2.8 years Rank probability*: | Rank NR NR NR
2020113) meta-analysis | Il RCTs in AF, >75y 1. api 5 (41.2%) probability*:
old. 2.riva 20 (31.8%) 1. api 5 (71.4%)
3. edo 60 (15.9%) 2. edo 60 (21.0%)
4. dabi 110 (10.9%) | 3. dabi 110
5. warf (0.2%) (5.8%)
4. warf (0.9%)
5. riva 20 (0.8%)
Chao et al. Observational | AF patients 65-74y, 75- 75-89y: 75-89y: Maximum 3 Ischemic stroke 75-89y: 75-89y: NR 75-89y:
202004 retrospective 89y and >90y old from 28179 844y +/-4.1 years 75-89y: NOAC vs warf: NOAC vs warf: NOAC vs warf:
nationwide administrative claims NOAC, NOAC, (median NR) NOAC vs warf: 0.86 [0.80-0.92] 0.56 [0.47-0.67] 0.50 [0.48-0.53]
cohort study database, OAC-naive 10609 warf 815y +/-4.1 0.83 [0.76-0.90] >90y: >90y: >90y:
(Taiwan) and —experienced, >90: warf >90y: NOAC vs warf: NOAC vs warf: NOAC vs warf:
NOAC (dabi, riva, api) 3283 >90y: NOAC vs warf: 0.86 [0.72-1.03] 0.36 [0.23-0.58] 0.58 [0.52-0.64]
vs warf NOAC, 924y +/-2.5 0.90[0.71-1.13]
1497 warf NOAC,
92.5y +/- 2.6
warf
Deitelzweig | Observational | AF patients >80y old, 53710 84.8y +/- 3.8 — 5-6 months Stroke/SE: Dabi vs warf: Dabi vs warf: Dabi vs warf: Dabi vs warf:
etal. retrospective included in NOAC, 85.3y +/- 4.0 Dabi vs warf: 0.92[0.78-1.07] 0.51[0.33-0.79] 1.17 [0.94-1.46] 0.87 [0.75-0.99]
2019¢9 nationwide ARISTOPHANES 49801 warf; 0.77 [0.60-0.99] Riva vs warf: Riva vs warf: Riva vs warf: Riva vs warf:
cohort study study (4 commercial 6x 1:1 PSM Riva vs warf: 1.16 [1.07-1.24] 0.78 [0.64-0.95] 1.33 [1.20-1.47] 0.87[0.81-0.93]
(USA) claims databases), cohorts: 0.74 [0.65-0.85] Api vs warf: Api vs warf: Api vs warf: Api vs warf:
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OAC-naive, NOAC 13396 dabi- Api vs warf: 0.60 [0.54-0.67] 0.53 [0.41-0.68] 0.62 [0.53-0.72] 0.61 [0.56-0.67]
(reduced dose in 52% warf, 0.58 [0.49-0.69] Api vs dabi: Api vs dabi: Api vs dabi: Api vs dabi:
api, 37% dabi, 51% 51834 riva- Api vs dabi: 0.60 [0.49-0.73] 0.89[0.51-1.57] 0.50 [0.38-0.65] 0.78 [0.66-0.91]
riva) vs warf. Industry- warf, 0.65 [0.47-0.89] Api vs riva: Api vs riva: Api vs riva: Api vs riva:
sponsored. 37794 api- Api vs riva: 0.50 [0.45-0.55] 0.70 [0.53-0.94] 0.45[0.39-0.52] 0.71[0.64-0.77]
warf, 0.72 [0.59-0.86] Dabi vs riva: Dabi vs riva: Dabi vs riva: Dabi vs riva:
12954 api- Dabi vs riva: 0.77 [0.67-0.90] 0.72 [0.46-1.13] 0.74 [0.61-0.90] 0.95[0.82-1.09]
dabi, 1.11 [0.84-1.46]
37116 api-
riva, Ischemic stroke:
13366 dabi- Dabi vs warf:
riva 0.89[0.66-1.19]
Riva vs warf:
0.74 [0.64-0.86]
Api vs warf:
0.64 [0.53-0.78]
Raposeiras- | Observational | AF patients >90y old, 716 NOAC 93.0y +/-5.2 23.6 months +/- | Composite NOAC vs no NOAC vs no NR NR
Roubin et retrospective included from medical (14.7% dabi, NOAC, 6.6 stroke/TIA/SE, OAC: OAC:
al. 2020119 multicenter records in 3 health 47.3% riva, 92.1y +/- 2.6 pulmonary 1.43[0.97-2.13] 1.59 [0.44-5.79]
cohort study areas (NON-AF NON- 33.1% api, VKA, embolism and VKA vsno OAC: | VKA vs no OAC:
(Spain) VALYV project). OAC- 4.9% edo), | 93.5y +/-3.6 no death: 1.94 [1.31-2.88] 4.43 [1.48-13.31]
experienced. Off-label 500 VKA, OAC NOAC vs no OAC:
dosing in 41.5% 534 no OAC 0.75[0.61-0.92]
(35.3% under-, 6.1% VKA vs no OAC:
overdosing), mean TTR 0.87[0.72-1.05]
>65% in only 32.5% of
VKA users. Industry-
sponsored.
Nishida et Observational | AF patients 75-84y and 75-84y: 75-84y: 39.3 months Stroke/TIA/SE 75-84y: NR NR 75-84y:
al. 2019(7 prospective >85y old, included in 569 NOAC, 78.9y +/- 2.8 [28.5-43.6] 75-84y: NOAC vs warf: NOAC vs warf:
multicenter SAKURA AF Registry. 509 warf; >8Sy: (overall, NR for | NOAC vs warf: 1.11[0.61-2.01] 1.27[0.92-1.97]
cohort study OAC-naive and — >85y: 87.4y +/-2.5 75-84y or >85y | 1.30[0.73-2.33] >85y: >85y:
(Japan) experienced, type of 121 NOAC, subgroups) >85y: NOAC vs warf: NOAC vs warf:
NOACs NR. Industry- 143 warf NOAC vs warf: 0.22 [0.042-0.92] 0.67[0.33-1.33]
sponsored. 0.49 [0.15-1.56]
Kim et al. Observational | AF patients >80y old 403 NOAC, 83.4y +/- 3.2 5.5 months NOAC vs warf: NOAC vs warf: NOAC vs warf: NOAC vs warf: NOAC vs warf:
201918 retrospective from database of one 284 warf NOAC, [1.8-8.9] 0.13 [0.04-0.48] 0.11 [0.02-0.49] 0.024 [0.002- 0.37[0.047-2.95] | 0.30[0.11-0.82]
single-center university hospital, 83.5y +/- 3.1 NOAC, 0.35]
cohort study NOAC (dabi, riva, api) warf 15.3 months
(South-Korea) | vs warf, OAC-naive [4.0-42.6]
and —experienced.
Hohmann et | Observational | AF patients <75y or Overall: >7Sy: Overall: >75y: Major >7Sy: >75y: NR
al. 2019119 retrospective | >75y old from 42562 81.5y +/- 4.8 706 days +/- NOAC vs phen: extracranial NOAC vs phen: NOAC vs phen:
nationwide administrative NOAC, 378 NOAC, 0.97 [0.83-1.14] bleeding: 0.59 [0.47-0.73] 1.10 [0.94-1.29]
cohort study healthcare claims 27939 phen 856 days +/- NOAC vs phen: Dabi vs phen:
(Germany) database, NOAC >75y: 395 phen 0.71 [0.58-0.85] 0.99 [0.71-1.38]
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(12.7% dabi, 56.2% 37816 (overall, NR for Dabi vs phen: Riva vs phen:
riva, 31.1% api) vs (NOAC and >75y) 0.51 [0.38-0.69] 1.44 [1.21-1.70]
phen, OAC-naive. phen) Riva vs phen: Api vs phen:
0.89 [0.72-1.09] 0.64 [0.50-0.81]
Api vs phen:
0.44 [0.26-0.74]
Mitchell et Meta-analysis | Pooled data of 20 428031 NR NR Stroke/TIA/SE: NOAC vs warf: NOAC vs warf: NOAC vs warf: NOAC vs warf:
al. 20190 observational studies in NOAC vs warf: 0.96 [0.84-1.09] 0.56 [0.48-0.67] 1.46 [1.31-1.63] 0.92 [0.77-1.10]
AF, NOACs vs warf, 0.93[0.85-1.01] (note: only dabi
>75y old. Ischemic stroke: and riva, no api
NOAC vs warf: data on Gl
0.86 [0.75-0.99] bleeding)
Russo etal. | Observational | AF patients >80y old 253 NOAC, 84.5y +/- 3.1 31.1+/-141 Stroke/TIA/SE: NOAC vs warf: NOAC vs warf: NR NOAC vs warf:
2019 prospective from AF research 705 VKA NOAC, months NOAC vs warf: 0.89 [0.53-1.50] 0.33[0.07-1.45] 0.65 [0.47-0.90]
multicenter database, NOAC (48% (after 1:2 84.5y +/- 3.3 1.10 [0.49-2.45]
cohort study riva, 26% dabi, 25% PSM: 252 VKA
(Italy) api, 1% edo) vs VKA and 504) (after PSM)
(86% warf, 14%
acenocoumarol), OAC-
naive and —
experienced, >1y
follow-up.
Shinohara et | Observational | AF patients >80y old 273 NOAC 83.8y +/- 3.6 33.1 months NOAC vs warf: Major bleeding or NR NR NR
al. 20192 | retrospective | with non-severe frailty | (64 dabi, 81 (overall) [14.0-51.0] 0.63[0.16-2.57] CRNMB:
single center (clinical frailty scale riva, 100 api, NOAC vs warf:
cohort study <7), included in single 28 edo), 0.26 [0.07-0.91]
(Japan) institution, OAC-naive, 81 warf
23.1% off-label dosing
(15.4% under-, 7.7%
overdosing)
Giustozzi et | Observational | AF patients >90y old, 245 NOAC 91.5y +/- 1.8 Median: 404 Stroke/TIA/SE: NOAC vs warf: NR NR NR
al. 20193 prospective NOAC users (16.3% (81.6% NOAC; days; NOAC vs warf: 1.43[0.77-2.65]
multicenter dabi, 49.4% riva and reduced 924y +/- 2.0 Mean: 596 +/- | 0.78 [0.30-2.04]
cohort study 34.3% api; OAC-naive dose; 128 VKA 539 days
(Italy) or —switcher) OAC-naive),
prospectively followed, 301 VKA
VKA users (OAC- (62 OAC-
naive or —experienced) naive)
retrospectively
analysed.
Avgil- Observational | AF patients >75y old 1899 dabi 78.3y +/- 9.3 1.3 years Stroke/TIA: Dabi vs warf: Dabi vs warf: Dabi vs warf: NR
Tsadok et retrospective from administrative 150; (overall, no Dabi vs warf: 0.94 [0.86-1.01] 0.60 [0.47-0.76] 1.30 [1.14-1.50]
al. 2016@% | nationwide healthcare claims 7649 dabi separate results 1.05[0.93-1.19] Dabi 150 vs warf: | Dabi 150 vs warf: | Dabi 150 vs warf:
cohort study database, dabi vs warf, 110; in >75y group) Dabi 150 vs warf: 0.93[0.79-1.10] 0.79 [0.50-1.25] 1.35[1.01-1.82]
(Canada) OAC-naive and — 32930 warf 1.05 [0.79-1.39] Dabi 110 vs warf: | Dabi 110 vs warf: | Dabi 110 vs warf:

experienced.

Dabi 110 vs warf:

0.94 [0.86-1.03]

0.55 [0.42-0.73]

1.31[1.13-151]
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1.07 [0.94-1.22]

Alcusky et Observational | Older AF patients from 1289 dabi, Dabi-warf: Dabi-warf: Ischemic Dabi vs warf: NR NR Dabi vs warf:
al. 2020®) retrospective administrative 3758 riva, 83y [77-89] 134 days [44- | stroke/TIA: 1.10 [0.80-1.53] 0.68 [0.59-0.79]
nationwide healthcare claims 3422 api, dabi, 162] dabi, Dabi vs warf: Riva vs warf: Riva vs warf:
cohort study database, OAC-naive, warf NR (3x 83y [77-89] 212 days [57- | 0.92[0.51-1.65] 1.07 [0.87-1.33] 0.79 [0.72-0.87]
(USA) nursing-home residents. 1:1 PSM: warf; 580] warf; Riva vs warf: Api vs warf: Api vs warf:
Off-label dosing in 1289 dabi- Riva-warf: Riva-warf: 1.09 [0.73-1.63] 0.66 [0.49-0.88] 0.78 [0.70-0.88]
33.5% api, 40.9% dabi warf, 3735 84y [77-89] 139 days [42- | Api vs warf:
and 55.6% riva (mostly riva-warf, riva, 374] riva, 1.86 [1.00-3.45]
underdosing) 2881 api- 84y [77-89] 147 days [44-
warf) warf; 376] warf;
Api-warf: Api-warf:
84y [77-89] api 137 days [45-
84y [76-89] 326] api,
warf 124 days [40-
(after 1:1 PSM) 285] warf
Lai et al. Observational | AF patients >85y old 1489 dabi 88.4y +/- 2.9 6.6 months Ischemic stroke: NR Dabi 110 vs warf: | Dabi 110 vs warf: | Dabi 110 vs warf:
20189 retrospective | from administrative 110; dabi; Dabi 110 vs warf: 0.31[0.10-0.97] 1.21[0.76-1.91] 0.59 [0.45-0.77]
nationwide claims database, OAC- | 846 riva 15, 88.8y +/- 3.1 1.25 [0.75-2.09] Riva vs warf: Riva vs warf: Riva vs warf:
cohort study naive 890 riva 10; riva; Riva vs warf: 0.47 [0.17-1.26] 0.81[0.47-1.38] 0.61 [0.47-0.79]
(Taiwan) 1497 warf 88.7y +/- 3.1 1.02 [0.64-1.65]
(1:1 PSM: warf
1180 dabi- (after 1:1 PSM)
warf, 1207
riva-warf)
Poli et al. Observational | AF patients >85y old, 322 NOAC 88.4y +/2.8 12.7 months Stroke/TIA: NOAC vs warf: NOAC vs warf: NOAC vs warf: NOAC vs warf:
2019¢) prospective included in START2- (18% dabi, NOAC, NOAC, NOAC vs warf: 0.88 [0.42-1.80] 0.77%lyear [0.33- | 2.00%/year [1.17- | 0.64 [0.46-0.91]
multicenter REGISTER study, 34% riva, 87.4y +/-2.2 20.8 months 4.04 [1.60-10.2] 1.79] for NOACs, | 3.40] for NOACs,
cohort study OAC-naive and - 41% api, 7% VKA VKA 0.64%/year [0.34- | 0.86%/year [0.50-
(Italy) switchers, >1y follow- edo; 31% 1.23] for VKA 1.51] for VKA
up. Industry-sponsored. OAC- (risk estimate NR) | (risk estimate NR)
switcher),
660 VKA
(all OAC-
naive)
Shah et al. Markov state AF patients >75y old, 14946 Median 81y, NR Median NCB NR NR NR NR
2019@8) transition included from ATRIA- | (overall: no | range [75-106] (QALYs [IQR]):
model CVRN cohort. Net separate >75y
(USA) clinical benefit (NCB) results on Api vs no OAC:
in gain or loss of api, warf or 0.74 [0.49-1.06]
quality-adjusted life no OAC) Warf vs no OAC:

years (QALYSs), based
on the risk for stroke,
bleeding and death

0.45 [0.25-0.72]
Significance
threshold:
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from another
competing cause; NCB
of 0.10 QALYs
prespecified as non-

Api vs no OAC:
92y (QALY 0.10

[0.07-0.13])

Warf vs no OAC:

significant 87y (QALY 0.10
[0.04-0.16])
Wong etal. | Observational | AF patients >75y old, 91702 75.5y +/- 7.3 1.4 years +/- 0.6 NR NOAC vs warf: NOAC vs warf: NOAC vs warf: NR
20209 retrospective included from NCDR NOAC dabi; (overall, no 0.93 [0.90-0.97] 0.70 [0.62-0.79] 1.10 [1.04-1.17]
nationwide PINNACLE national (32737 dabi, 75.6y +/- 7.3 separate results Dabi vs warf: Dabi vs warf: Dabi vs warf:
cohort study ambulatory registry 40994 riva, riva; in >75y group) 0.83[0.78-0.87] 0.59 [0.49-0.71] 0.95[0.87-1.03]
(USA) matched to 17971 api), 76.5y +/- 7.4 Riva vs warf: Riva vs warf: Riva vs warf:
administrative 177318 api; 1.06 [1.01-1.12] 0.81 [0.69-0.96] 1.32 [1.22-1.42]
healthcare claims warf, 77.3y +/-71.5 Api vs warf: Api vs warf: Api vs warf:
database, OAC-naive 154430 no warf; 0.89 [0.81-0.98] 0.70 [0.53-0.94] 0.93 [0.80-1.07]
and —experienced. OAC 77.1ly +/- 8.5 no
(overall, OAC
>75y NR) (overall, no
separate results
in >75y group)

eTable 2: Overview of included studies investigating the impact of increased age (>75 years) on the effectiveness and safety of oral anticoagulants.

Bold: significantly lower risk; Italic: significantly higher risk
*Rank probability: the rank probabilities reflect the hierarchy of drugs, with a larger first-rank probability value symbolizing that the drug is more likely to be the best.
AF: atrial fibrillation; Api 2.5: apixaban 2.5 mg (reduced dose); Api 5: apixaban 5 mg (standard dose); CI: confidence interval; CRNMB: clinically relevant non-major bleeding; Dabi 110:

dabigatran 110 mg (reduced dose); Dabi 150: dabigatran 150 mg (standard dose); Edo 30: edoxaban 30 mg (reduced dose); Edo 60: edoxaban 60 mg (standard dose); HR: hazard ratio; 12

statistic for heterogeneity between included trials in meta-analysis; IQR: interquartile range; NCB: net clinical benefit; NOAC: non-vitamin K antagonist oral anticoagulant; NR: not reported;
OAC: oral anticoagulant; OR: odds ratio; Phen: phenprocoumon; PSM: propensity score matching; QALY quality-adjusted life year; RCT: randomized controlled trial; Riva: rivaroxaban;
Riva 20/15: rivaroxaban 20 mg (standard dose) and 15 mg (reduced dose); Riva 15/10: rivaroxaban 15 mg (standard dose) and 10 mg (reduced dose); RR: relative risk; SD: standard deviation;

Stroke/SE: stroke/systemic embolism; TTR: time in therapeutic range (for VKA users); USA: United States of America; VKA: vitamin K antagonist; Vs: versus; Warf: warfarin; y: year
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1.3 eTable 3: Multimorbidity
Author Study design Study cohort n Mean/median age Mean/median Stroke/SE Major bleeding Intracranial Gastrointestina All-cause
(years +/- SD; follow-up (HR [95% CI]) (HR [95% CI]) bleeding | bleeding mortality
[IQR]) (+/- SD; [IQRY]) (HR[95% CI]) | (HR[95% CI]) | (HR [95% CI])
Alexander Phase I11 AF patients included in No multi- No 1.8 years Moderate Moderate NR NR Moderate
etal. RCT the ARISTOTLE trial morbidity: multimorbidity: [1.4-2.3] multimorbidity: multimorbidity multimorbidity
201960 (worldwide) (api vs warf), categorized 6087; 69y [63-75]; (overall, no Api vs warf: Api vs warf: Api vs warf:
according to the number Moderate Moderate separate results | 0.72 [0.56-0.93] 0.67 [0.55-0.82] 0.96 [0.82-1.13]
of baseline comorbidities multi- multimorbidity: in subgroups) | High High High
(17 in total): no morbidity: 71y [65-77]; multimorbidity: multimorbidity multimorbidity
multimorbidity (0-2), 8491, High Api vs warf: Api vs warf: Api vs warf:
moderate multimorbidity | High multi- multimorbidity: 0.93[0.57-1.50] 0.82[0.59-1.13] 0.89[0.70-1.11]
(3-5) and high morbidity: T4y [68-79]
multimorbidity (>6). 2222
Industry-sponsored.
Connolly et | Phase Il AF patients included in CHADS2 71.5y +/- 8.8 dabi 2.0 years CHADS?2 >3: NR NR NR NR
al. 2009GY | RCT the RE-LY trial (dabi vs >3: 150, (overall, no 1.88%/y dabi 150,
(worldwide) warf), categorized 1981 dabi 71.4y +/- 8.6 dabi separate results | 2.12%l/y dabi 110,
according to CHADS?2 150; 110, in CHADS2 >3) | 2.68%/y warf
score 0-1, 2 or >3. 1968 dabi 71.6y +/- 8.6 warf (incidence rates,
Industry-sponsored. 110; (overall, no separate significant Cl for
1933 warf results in CHADS2 dabi 150 vs warf,
>3) non-significant for
dabi 110 vs warf,
risk estimates NR)
Oldgrenet | Phase Il AF patients included in CHADS2 CHADS2 >3: 2.0 years CHADS2 >3: CHADS?2 >3: CHADS?2 >3: NR CHADS?2 >3:
al. 201162 | RCT the RE-LY trial (dabi vs >3: 73.0y +/- 9.0 (overall, no Dabi 150 vs warf: Dabi 150 vs Dabi 150 vs Dabi 150 vs
(worldwide) warf), categorized 1981 dabi (overall, no separate | separate results | 0.69 [0.51-0.93] warf: warf: warf:
according to CHADS2 150; results in dabi 150, | in CHADS2 >3) | Dabi 110 vs warf: 1.07 [0.87-1.31] | 0.48[0.28-0.82] 1.02 [0.84-1.23]
score 0-1, 2 or >3. 1968 dabi dabi 110 and warf) 0.78 [0.58-1.04] Dabi 110 vs Dabi 110 vs Dabi 110 vs
Industry-sponsored. 110; warf: warf: warf:
1933 warf 0.83[0.66-1.03] | 0.24[0.12-0.48] 0.87 [0.72-1.06]
Patel et al. Phase 111 AF patients included in CHADS?2 3: 73y [65-78] riva, 707 days CHADS?2 3: CHADS?2 3: NR NR NR
201163 RCT the ROCKET AF trial 3036 riva, 73y [65-78] warf (overall, no Riva vs warf: Riva vs warf:
(worldwide) (riva vs warf), 3133 warf; | (overall, no separate | separate results | 0.76 [0.57-1.01] 1.03[0.92-1.15]
categorized accordingto | CHADS2 4: | results in CHADS2 in CHADS2 CHADS?2 4: CHADS?2 4:
CHADS2 score 2, 3,4,5 | 2078 riva, score groups) score groups) Riva vs warf: Riva vs warf:
or 6. Industry-sponsored. | 1989 warf; 0.95[0.72-1.24] 0.92 [0.80-1.06]
CHADS2 5: CHADS2 5: CHADS2 5:
920 riva, Riva vs warf: Riva vs warf:
877 warf; 0.88[0.58-1.34] 1.09 [0.89-1.35]
CHADS?2 6: CHADS2 6: CHADS2 6:
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122 riva, Riva vs warf: Riva vs warf:
156 warf 1.49 [0.62-3.59] 0.87 [0.53-1.44]
Hori et al. Phase I11 AF patients included in CHADS2 CHADS?2 >3: 30 months CHADS?2 >3: CHADS?2 >3: NR NR NR
201464 RCT the J-ROCKET AF trial >3: 71.6y riva, (maximum Riva 15/10 vs warf: | Riva 15/10 vs
(Japan) (riva 15/10 vs warf), 542 riva, 72.2y warf duration, 0.49[0.22-1.11] warf:
categorized according to 524 warf median follow- 1.11 [0.86-1.45]
CHADS?2 score 2 or >3. up NR)
Industry-sponsored.
Granger et | Phase Ill AF patients included in CHADS2 70y [63-76] api, 1.8 years CHADS?2 >3: CHADS?2 >3: NR NR NR
al. 201169 | RCT the ARISTOTLE trial >3: 70y [63-76] warf [1.4-2.3] 1.9%ly api, 2.9%ly api,
(worldwide) (api vs warf), categorized 2758 api, (overall, no separate (overall, no 2.8%ly warf 4.2%ly warf
according to 2744 warf results in CHADS2 | separate results | (incidence rates, (incidence rates,
CHADS2 score 1, 2 or score groups) in CHADS2 significant ClI, risk significant ClI,
>3. Industry-sponsored. score groups) estimates NR) risk estimates
NR)
Lopesetal. | Phase lll AF patients included in CHADS2 CHADS?2 >3: 1.8 years CHADS?2 >3: CHADS2 >3: CHADS?2 >3: NR CHADS?2 >3:
201268 RCT the ARISTOTLE trial >3: 75.0y [67-79] [1.4-2.3] Api vs warf: Api vs warf: Api vs warf: Api vs warf:
(worldwide) (api vs warf), categorized 2758 api, (overall, no separate (overall, no 0.70 [0.54-0.91] 0.70 [0.56-0.88] | 0.29 [0.16-0.50] 0.87 [0.73-1.03]
according to 2744 warf; results in separate results | CHA2DS2-VASc CHA:DS:- CHA:DS2- CHA:2DS2-
CHADS2, CHA:2DS:»- CHA2DS2- | CHA2DS2-VASc or in subgroups) | >3: VASc >3: VASc >3: VASc >3:
VASc or HAS-BLED VASc >3: HAS-BLED score Api vs warf: Api vs warf: Api vs warf: Api vs warf:
score 1, 2 or >3. 12826 groups) 0.73 [0.60-0.89] 0.73[0.63-0.86] | 0.40 [0.28-0.58] 0.89[0.79-1.01]
Industry-sponsored. (overall); HAS-BLED >3: HAS-BLED HAS-BLED HAS-BLED >3:
HAS- Api vs warf: >3: >3: Api vs warf:
BLED >3: 0.81[0.58-1.13] Api vs warf: Api vs warf: 0.77 [0.62-0.96]
4172 0.74 [0.58-0.94] | 0.22 [0.10-0.48]
(overall)
Giugliano Phase 111 AF patients included in CHADS2 72y [64-78] high- 2.8 years CHADS?2 >3: CHADS?2 >3: NR NR NR
et al. RCT the ENGAGE AF-TIMI >3: dose edo, (overall, no 2.46%ly edo 60/30, 3.79%ly edo
201367 (worldwide) 48 trial, CHADS2 score 1613 high- 72y [64-78] warf separate results | 3.00%/y warf 60/30,
<3 and >3. High-dose dose edo (overall, no separate in CHADS2 (incidence rates, 4.68%/y warf
edo regimen (60/30 mg) (60/30); results in CHADS2 score groups) non-significant ClI, (incidence rates,
vs warf. Industry- 1591 warf score groups) risk estimates NR) non-significant
sponsored. Cl, risk
estimates NR)
Mentias et Observational | AF patients from Moderate 75.83y +/- 6.4 dabi Up to 4 years Ischemic stroke CHA:DS:- NR CHA:2DS2- CHA:2DS2-
al. 20188 | retrospective | administrative healthcare multi- 150, (maximum CHA2DS>-VASc 4- | VASC 4-5: VASC 4-5: VASC 4-5:
nationwide claims database. Low, morbidity: 75.75y +/- 6.4 riva duration, 5: Dabi vs warf: Dabi vs warf: Dabi vs warf:
cohort study moderate or high CHA:2DS2- 20, median follow- | Dabi vs warf: 0.91[0.77-1.09] 1.06 [0.87-1.29] | 0.83[0.68-1.01]
(USA) multimorbidity based on VASc 4-5: 78.45y +/- 7.2 warf up NR) 1.21[0.90-1.64] Riva vs warf: Riva vs warf: Riva vs warf:
CHA2DS2-VASc score 9631 dabi, | (overall, no separate Riva vs warf: 1.13 [0.95-1.34] 1.30 [1.08-1.58] | 0.81 [0.66-0.98]
1-3, 4-5 and >6; HAS- 10253 riva, results in 1.06 [0.77-1.45] Riva vs dabi: Riva vs dabi: Riva vs dabi:
BLED score 0-1, 2, > 3; 44087 warf; multimorbidity Riva vs dabi: 1.24 [1.04-1.48] 1.23[1.01-1.48] | 0.98 [0.79-1.20]
and the Gagne groups) 0.87 [0.64-1.18]
comorbidity score 0-2, 3- HAS- HAS-BLED 2: HAS-BLED 2: HAS-BLED 2:
4, >5 respectively. Dabi BLED 2: HAS-BLED 2: Dabi vs warf: Dabi vs warf: Dabi vs warf:

15




150 vs riva 20 vs warf 7520 dabi, Dabi vs warf: 0.91[0.74-1.11] 0.98 [0.79-1.22] | 0.75[0.61-0.92]
using 3-way propensity 7829 riva, 0.76 [0.56-1.03] Riva vs warf: Riva vs warf: Riva vs warf:
score matching (PSM). 37291 warf; Riva vs warf: 1.20 [0.98-1.45] 1.26 [1.02-1.56] | 0.72[0.58-0.88]
OAC-naive. Gagne 3-4: 0.69 [0.50-0.95] Riva vs dabi: Riva vs dabi: Riva vs dabi:
6211 dabi, Riva vs dabi: 1.32 [1.08-1.61] 1.28 [1.04-1.59] | 0.95[0.76-1.19]
6512 riva, 0.91 [0.65-1.27] Gagne 3-4: Gagne 3-4: Gagne 3-4:
27524 warf; Gagne 3-4: Dabi vs warf: Dabi vs warf: Dabi vs warf:
Dabi vs warf: 0.85 [0.68-1.06] 1.01[0.79-1.28] | 0.79 [0.61-1.03]
High multi- 0.75 [0.52-1.07] Riva vs warf: Riva vs warf: Riva vs warf:
morbidity: Riva vs warf: 1.09 [0.88-1.34] 1.25[1.00-1.58] | 0.84 [0.65-1.08]
CHA:2DS2- 0.84[0.59-1.19] Riva vs dabi: Riva vs dabi: Riva vs dabi:
VASc >6: Riva vs dabi: 1.28 [1.03-1.59] 1.25[0.99-1.57] | 1.06 [0.81-1.39]
5075 dabi, 1.12[0.77-1.63] High High High
5230 riva, High multimorbidity: multimorbidity: | multimorbidity:
36782 warf; multimorbidity: CHA:2DS,- CHA:2DS- CHA:2DS-
HAS- CHA:2DS2-VASc VASc >6: VASc >6: VASc >6:
BLED >3: >6: Dabi vs warf: Dabi vs warf: Dabi vs warf:
2976 dabi, Dabi vs warf: 0.91[0.74-1.11] 1.08 [0.87-1.35] | 0.77 [0.62-0.96]
3094 riva, 0.87 [0.65-1.16] Riva vs warf: Riva vs warf: Riva vs warf:
22347 warf; Riva vs warf: 1.16 [0.96-1.41] 1.28 [1.04-1.59] | 0.70 [0.56-0.87]
Gagne >5: 0.81[0.59-1.10] Riva vs dabi: Riva vs dabi: Riva vs dabi:
4519 dabi, Riva vs dabi: 1.28 [1.05-1.56] 1.18[0.96-1.46] | 0.91[0.72-1.15]
4643 riva, 0.93[0.68-1.27] HAS-BLED HAS-BLED HAS-BLED
39348 warf; HAS-BLED >3: >3: >3: >3:
Dabi vs warf: Dabi 150 vs Dabi vs warf: Dabi vs warf:
1.26 [0.84-1.89] warf: 1.07 [0.80-1.42] | 0.70[0.51-0.95]
Riva vs warf: 0.83[0.64-1.07] Riva vs warf: Riva vs warf:
1.15[0.76-1.75] Riva vs warf: 1.36 [1.04-1.79] | 0.80 [0.60-1.09]
Riva vs dabi: 1.09 [0.85-1.39] Riva vs dabi: Riva vs dabi:
0.91[0.61-1.35] Riva vs dabi: 1.28[0.98-1.67] | 1.15[0.83-1.60]
Gagne >5: 1.31[1.02-1.69] Gagne >5: Gagne >5:
Dabi vs warf: Gagne >5: Dabi vs warf: Dabi vs warf:
0.99 [0.70-1.38] Dabi vs warf: 1.11[0.89-1.39] | 0.71[0.59-0.86]
Riva vs warf: 0.93 [0.76-1.14] Riva vs warf: Riva vs warf:
0.74[0.51-1.07] Riva vs warf: 1.28 [1.03-1.60] | 0.74 [0.62-0.89]
Riva vs dabi: 1.15 [0.95-1.40] Riva vs dabi: Riva vs dabi:
0.75[0.52-1.09] Riva vs dabi: 1.16 [0.94-1.43] | 1.04[0.85-1.27]
1.24 [1.01-1.51]
Hernandez | Observational | AF patients from CHA:DS2- | CHA2DS2-VASC 4- CHA2DSz- Stroke/SE and Any bleeding: NR CHA:2DS2- CHA2DS2-
etal. retrospective | administrative healthcare | VASc 4-5: 5: VASc 4-5: mortality: CHA:DS:- VASC 4-5: VASC 4-5:
201839 nationwide claims database, 553 dabi, 76.8y +/- 7.9 dabi, 307 days +/- CHA:DS2-VASc 4- | VASC 4-5: Dabi vs warf: Dabi vs warf:
cohort study categorized according to 2189 riva, 77.4y +/-7.8 riva, 200 dabi, 5:Dabi vs warf: Dabi vs warf: 0.95[0.67-1.34] | 0.28 [0.12-0.68]
(USA) CHA2DS2-VASc score 1028 api, 77.6y +/- 8.3 api, 253 days +/- 0.68 [0.54-0.86] 0.91[0.74-1.12] Riva vs warf: Riva vs warf:
<3 (low multimorbidity), 5106 warf; 76.6y +/- 9.5 warf; 183rriva, Riva vs warf: Riva vs warf: 1.37 [1.14-1.64] | 0.87[0.66-1.17]
4-5 (moderate CHA2DS2- CHA2DS2-VASC 186 days +/- 0.73 [0.64-0.83] 1.19 [1.06-1.33] Api vs warf: Api vs warf:
multimorbidity) and >6 VASc >6: >6: 139 api, Api vs warf: Api vs warf: 0.76 [0.54-1.07] | 0.52[0.31-0.88]
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(high multimorbidity).
NOAC (dabi, riva, api)
vs warf. OAC-naive.

332 dabi,
1441 riva,
721 api,
4222 warf

80.6y +/- 7.2 dabi,
81.1y +/- 7.2 riva,
82.2y +/- 6.6 api,
80.8y +/- 7.9 warf

273 days +/-
186 warf;
CHA:2DS;-
VASc >6:
279 days +/-
192 dabi,
253 days +/-
180 riva,
176 days +/-
138 api,
262 days +/-
183 warf

0.71 [0.58-0.86]
CHA:2DS2-VASc
>6:

Dabi vs warf:
0.66 [0.53-0.83]
Riva vs warf:
0.78 [0.69-0.87]
Api vs warf:

0.86 [0.74-1.01]
Ischemic stroke:
CHA:2DS2-VASCc 4-
5:

Dabi vs warf:
1.07 [0.83-1.39]
Riva vs warf:
0.88 [0.74-1.04]
Api vs warf:
1.03[0.81-1.31]
CHA:2DS2-VASc
>6:

Dabi vs warf:
0.77 [0.59-0.99]
Riva vs warf:
0.80[0.70-0.92]
Api vs warf:

1.01 [0.84-1.22]
Non-central SE:
CHA:2DS2-VASCc 4-
5:

Dabi vs warf:
0.43 [0.28-0.68]
Riva vs warf:
0.50 [0.39-0.63]
Api vs warf:
0.33[0.22-0.51]
CHA:2DS2-VASc
>6:

Dabi vs warf:
0.53 [0.34-0.84]
Riva vs warf:
0.69 [0.56-0.84]
Api vs warf:

0.57 [0.41-0.79]

0.83 [0.68-1.00]
CHA:2DS»-
VASc >6:

Dabi vs warf:
1.04 [0.82-1.32]
Riva vs warf:
1.08 [0.95-1.23]
Api vs warf:
0.78 [0.63-0.96]
(non-significant
at alpha level of
0.016 after
application of
Bonferroni
correction)

CHA:DS»2-
VASc >6:
Dabi vs warf:

CHA:DS»2-
VASc >6:
Dabi vs warf:

1.19[0.83-1.71]
Riva vs warf:

0.720.39-1.33]
Riva vs warf:

1.27 [1.04-1.54]
(non-significant
at alpha level of
0.016 after
application of
Bonferroni
correction)

Api vs warf:
0.75 [0.52-1.07]

0.86 [0.64-1.17]

Api vs warf:
1.14[0.78-1.67]

Hohmann
et al.
201919

Observational
retrospective

AF patients from
administrative healthcare
claims database,

Overall:

CCI >4:
773y +- 8.6

706 days +/-
378 NOAC;

CCI >4:

NOAC vs phen:
0.94[0.79-1.13]

Major
extracranial
bleeding:

CCI >4:
NOAC vs phen:

CCI >4:
NOAC vs phen:

0.52 [0.39-0.69]

1.00 [0.84-1.19]

NR

17




nationwide categorized according to 42562 856 days +/- CCI >4: Dabi vs phen:
cohort study Charlson Comorbidity NOAC, 395 phen NOAC vs phen: 0.84 [0.57-1.25]
(Germany) score (CCI) of <4 and >4 | 27939 phen. (overall, NR for 0.70 [0.56-0.87] Riva vs phen:
(multimorbidity). NOAC CCI >4: CCI>4) Dabi vs phen: 1.231.01-1.49]
(12.7% dabi, 56.2% riva, 26410 0.48 [0.34-0.67] Api vs phen:
31.1% api) vs phen, (NOAC and Riva vs phen: 0.71 [0.55-0.91]
OAC-naive. phen) 0.84 [0.66-1.07]
Api vs phen:
0.79[0.43-1.26]
Wong etal. | Observational | AF patients included 32737 dabi, 75.5y +/- 7.3 dabi; | 1.4 years+/-0.6 NR HAS-BLED HAS-BLED HAS-BLED NR
20209 retrospective | from NCDR PINNACLE | 40994 riva, 75.6y +/- 7.3 riva; (overall, no >4: >4: >4:
nationwide national ambulatory 17971 api, 76.5y +/- 7.4 api; separate results NOAC vs warf: | NOAC vs warf: | NOAC vs warf:
cohort study registry matched to 177318 77.3y +/- 7.5 warf; in HAS-BLED 0.87[0.80-0.95] | 0.74[0.56-0.99] | 1.02[0.89-1.16]
(USA) administrative healthcare warf, 77.1y +/-8.5n0 >4 group) Dabi vs warf: Dabi vs warf: Dabi vs warf:
claims database, HAS- 154430 no OAC 0.75[0.66-0.86] | 0.74[0.49-1.11] | 0.76 [0.61-0.94]
BLED score <4 and >4. OAC (overall, no separate Riva vs warf: Riva vs warf: Riva vs warf:
OAC-naive and — (overall, NR results in HAS- 1.01 [0.90-1.14] | 0.80[0.55-1.18] | 1.34 [1.14-1.58]
experienced. in HAS- BLED >4 group) Api vs warf: Api vs warf: Api vs warf:
BLED >4 0.80 [0.65-0.99] | 0.58 [0.27-1.23] | 0.81[0.58-1.12]
group)

eTable 3: Overview of included studies investigating the impact of multimorbidity on the effectiveness and safety of oral anticoagulants.
Bold: significantly lower risk; Italic: significantly higher risk

AF: atrial fibrillation; Api: apixaban; CCIl: Charlson Comorbidity Score; Cl: confidence interval; Dabi 110: dabigatran 110 mg (reduced dose); Dabi 150: dabigatran 150 mg (standard dose);

Edo 30: edoxaban 30 mg (reduced dose); Edo 60: edoxaban 60 mg (standard dose); HR: hazard ratio; IQR: interquartile range; NOAC: non-vitamin K antagonist oral anticoagulant; NR: not

reported; OAC: oral anticoagulant; Phen: phenprocoumon; PSM: propensity score matching; RCT: randomized controlled trial; Riva 20: rivaroxaban 20 mg; Riva 15: rivaroxaban 15 mg

(reduced dose); SD: standard deviation; SE: systemic embolism; Stroke/SE: stroke/systemic embolism; USA: United States of America; Vs: versus; Warf: warfarin; y: year
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1.4 eTable 4: Polypharmacy
Author Study design Study cohort n Mean/median age | Mean/median Stroke/SE Major bleeding Intracranial Gastrointestinal All-cause
(years +/- SD; follow-up (HR [95% CI]) (HR [95% CI]) bleeding bleeding mortality
[IQR]) (+/- SD; (HR [95% CI]) (HR [95% CI]) (HR [95% CI])
[1QR])
Jaspers Phase I11 AF patients included 6-8 drugs: 6-8 drugs: 1.8 years 6-8 drugs: Major bleeding: 6-8 drugs: 6-8 drugs: 6-8 drugs:
Focksetal. | RCT in the ARISTOTLE 3320 api 69y +/- 10; [1.3-2.3] Api vs warf: 6-8 drugs: Api vs warf: Api vs warf: Api vs warf:
201640 (worldwide) trial (api vs warf), (288 api >9 drugs: (overall,no | 0.76 [0.57-1.03] | Api vs warf: 0.43[0.25-0.74] | 0.81[0.52-1.26] 0.89 [0.74-1.06]
categorized according 2.5), 71y +/- 9 separate >9 drugs: 0.72 [0.56-0.91] >9 drugs: >9 drugs: >9 drugs:
to 0-5, 6-8 and >9 3182 warf; results in Api vs warf: >9 drugs: Api vs warf: Api vs warf: Api vs warf:
drugs used. Industry- | >9 drugs: polypharmacy | 0.76 [0.54-1.07] | Api vs warf: 0.29 [0.15-0.56] | 1.14[0.75-1.72] 0.94 [0.77-1.14]
sponsored. 2376 api groups) 0.84 [0.67-1.06]
(290 api CRNMB:
2.5), 6-8 drugs:
2380 warf Api vs warf:
0.64 [0.50-0.81]
>9 drugs:
Api vs warf:
0.75 [0.59-0.96]
Piccini etal. | Phase Ill AF patients included 5-9 drugs: 5-9 drugs: 707 days 5-9 drugs: 5-9 drugs: 5-9 drugs: NR 5-9 drugs:
201641 RCT in the ROCKET AF 3627 riva, 73y [66-78]; (overall, no Riva vs warf: Riva vs warf: Riva vs warf: Riva vs warf:
(worldwide) trial (riva vs warf), 3624 warf; >10 drugs: separate 2.18%ly riva, HR 1.23 [1.01-1.49] | 0.61%ly riva, 4.89%ly riva,
categorized according >10 75y [68-79] results in 2.49%ly warf; >10 drugs: 0.79%ly warf; 5.28%ly warf;
to 0-4, 5-9 and >10 drugs: polypharmacy | >10 drugs: Riva vs warf: >10 drugs: >10 drugs:
drugs used. Industry- 936 riva, groups) Riva vs warf: HR 1.17 [0.87-1.56] | Riva vs warf: Riva vs warf:
sponsored. 926 warf 1.86%ly riva, 0.67%ly riva, 5.93%ly riva,
2.16%l/y warf 0.80%/y warf 6.89%/y warf
(incidence, no (incidence, no (incidence, no risk
risk estimates) risk estimates) estimates)
Kim et al. Meta-analysis | Pooled data of 2 phase | >5 drugs: NR NR >5 drugs: >5 drugs: >5 drugs: NR >5 drugs:
2019¢2) 111 RCTs 10286 NOAC vs warf: | NOAC vs warf: NOAC vs warf: NOAC vs warf:
(ARISTOTLE and NOAC RR 0.82 [0.71- RR 0.95[0.65-1.39] | RR 0.53 [0.26- RR 0.91 [0.83-
ROCKET-AF trial) in | (5696 api, 0.96] 1.11] 0.99]
AF, categorized 4590 riva),
according to <5 and 10112
>5 drugs used. warf
NOAC (api, riva) vs
warf.
Harskamp Meta-analysis | Pooled data of 2 phase | >5 drugs: NR 1.9 years Stroke/SE: >5 drugs: >5 drugs: NR >5 drugs:
etal. I RCTs 23095 >5 drugs: NOAC vs warf: NOAC vs warf: NOAC vs warf:
2019¢3) (ARISTOTLE and overall: NOAC vs warf: RR 0.94 [0.64-1.24] | RR 0.51[0.38- RR 0.91 [0.84-
ROCKET-AF trial) in 7022 api, RR 0.84 [0.74- Riva vs warf: 0.70] 0.98]
AF, categorized 4590 riva, 0.94] RR 1.16 [0.99-1.35]
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according to <5 and 11483 Ischemic stroke: | Api vs warf: Riva vs warf: Riva vs warf:
>5 drugs used. warf NOAC vs warf: RR 0.74 [0.63-0.86] | RR0.77 [0.52- RR 0.92 [0.81-
NOAC (api, riva) vs RR 0.90 [0.70- CRNMB: 1.14] 1.04]
warf. 1.10] NOAC vs warf: Api vs warf: Api vs warf:
Riva vs warf: RR 0.85[0.56-1.14] | RR 0.35[0.24- RR 0.91 [0.81-
RR 0.88 [0.72- Riva vs warf: 0.52] 1.02]
1.08] RR 1.01 [0.92-1.10]
Api vs warf: Api vs warf:
RR 0.76 [0.62- RR 0.69 [0.59-0.81]
0.93]
Hohmann et | Observational | AF patients from Overall: >7 drugs: 706 days +/- | >7 drugs: Major extracranial | >7 drugs: >7 drugs: NR
al. 201949 retrospective | administrative 42562 759y +/- 9.4 378 NOAC,; NOAC vs phen: | bleeding: NOAC vs phen: | NOAC vs phen:
nationwide healthcare claims NOAC, 856 days +/- | 0.89[0.75-1.05] | >7 drugs: 0.54 [0.42-0.70] | 1.01[0.86-1.20]
cohort study database, categorized 27939 395 phen NOAC vs phen: Dabi vs phen:
(Germany) according to <7 and phen (overall, NR 0.72 [0.59-0.87] 0.88[0.61-1.27]
>7 drugs used. >7 drugs: for >7 drugs Dabi vs phen: Riva vs phen:
NOAC (12.7% dabi, 33238 used) 0.46 [0.33-0.63] 1.30 [1.09-1.56]
56.2% riva, 31.1% (NOAC Riva vs phen: Api vs phen:
api) vs phen, OAC- and 0.90[0.73-1.12] 0.62 [0.48-0.80]
naive. phen) Api vs phen:
0.63 [0.40-1.09]
Martinez et | Observational | AF patients from >5 drugs: >5 drugs: >5 drugs: >5 drugs: >5 drugs: NR NR NR
al. 2019¢4 | retrospective | administrative 13981 riva, 71y [62-79] riva, 1.7 year Riva vs warf: Riva vs warf:
nationwide healthcare claims 13981 72y [63-80] warf; [0.7-3.0] 0.66 [0.50-0.88] | 1.08 [0.92-1.28]
cohort study database, categorized warf; >10 drugs: >10 drugs: >10 drugs: >10 drugs:
(USA) according to >5 and >10 71y [63-79] riva, 1.4 years Riva vs warf: Riva vs warf:
>10 drugs used. Riva drugs: 72y [64-80] warf [0.6-2.7] 0.44[0.17-1.12] | 1.07 [0.73-1.58]
(24.1% and 30.4% 1765 riva,
reduced dose in 1765 warf
respective subgroups) (after 1:1
vs warf, OAC-naive. PSM)

Industry-sponsored.

eTable 4: Overview of included studies investigating the impact of polypharmacy on the effectiveness and safety of oral anticoagulants.

Bold: significantly lower risk; Italic: significantly higher risk

AF: atrial fibrillation; Api: apixaban; Api 2.5: apixaban 2.5 mg (reduced dose); CI: confidence interval; CRNMB: clinically relevant non-major bleeding; Dabi: dabigatran; HR: hazard ratio;
IQR: interquartile range; NOAC: non-vitamin K antagonist oral anticoagulant; NR: not reported; OAC: oral anticoagulant; Phen: phenprocoumon; PSM: propensity score matching; RCT:
randomized controlled trial; Riva: rivaroxaban; RR: relative risk; SD: standard deviation; Stroke/SE: stroke/systemic embolism; USA: United States of America; Vs: versus; Warf: warfarin; y:

year
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1.5 eTable 5: High falling risk

Author Study design Study cohort n Mean/median age | Mean/median Stroke/SE Major bleeding Intracranial Gastrointestinal All-cause
(years +/- SD; follow-up (HR [95% CI]) (HR [95% CI]) bleeding bleeding mortality
[IQR]) (+/- SD; (HR[95% CI1]) | (HR[95% CI]) | (HR[95% CI])
[1QR])
Steffel etal. | Phase Il AF patients included High High falling risk: 2.8 years Edo 60/30 vs Major bleeding Edo 60/30 vs Edo 60/30 vs Edo 60/30 vs
201649 RCT in the ENGAGE AF- | falling 77y [72-82] (overall, no | warf: Edo 60/30 vs warf: warf: warf: warf:
(worldwide) | TIMI 48 trial at high risk: separate 0.96 [0.53-1.75] | 0.96 [0.59-1.56] 0.16 [0.04-0.71] | 1.98 [0.88-4.46] | 0.91[0.64-1.29]
risk of falling (based 310 high- results in high Major bleeding or
on presence of any of | dose edo falling risk CRNMB:
8 criteria such as prior | regimen, group) Edo 60/30 vs warf:
falls, lower extremity | 307 warf 0.83 [0.64-1.08]
weakness, poor Life-threatening
balance etc.). High- bleeding
dose edo regimen Edo 60/30 vs warf:
(60/30 mg) vs warf. 0.32[0.10-0.98]
Industry-sponsored.
Rao et al. Phase Il1 AF patients included High High falling risk: 1.8 years Api vs warf: Major bleeding Api vs warf: NR Api vs warf:
20188) RCT in the ARISTOTLE falling 75y [67-79] [1.4-2.3] 0.88[0.40-1.93] | Api vs warf: 0.19 [0.04-0.88] 0.96 [0.63-1.44]
(worldwide) trial (api vs warf) with | risk: (overall, no 0.81[0.48-1.36]
>1 fall within one 386 api, separate Major bleeding or
year. Industry- 367 warf results in high CRNMB:
sponsored. falling risk Api vs warf:
group) 0.95 [0.65-1.41]
Any bleeding
Api vs warf:

0.65 [0.52-0.81]

eTable 5: Overview of included studies investigating the impact of high falling risk on the effectiveness and safety of oral anticoagulants.

Bold: significantly lower risk; Italic: significantly higher risk

AF: atrial fibrillation; Api: apixaban; Cl: confidence interval; CRNMB: clinically relevant non-major bleeding; Edo 30: edoxaban 30 mg (reduced dose); Edo 60: edoxaban 60 mg (standard
dose); HR: hazard ratio; IQR: interquartile range; NR: not reported; RCT: randomized controlled trial; SD: standard deviation; Stroke/SE: stroke/systemic embolism; Vs: versus; Warf:
warfarin; y: year
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1.6 eTable 6: Frailty

Author Study design Study cohort n Mean/median age | Mean/median Stroke/SE Major bleeding Intracranial Gastrointestinal All-cause
(years +/- SD; follow-up (HR [95% CI]) (HR [95% CI]) bleeding bleeding mortality
[IQR]) (+/- SD; (HR [95% CI]) (HR [95% CI]) (HR [95%
[1QR]) Ci)
Hohmann et | Observational | Frail AF patients from | Frail: Frail: 706 days +/- | Frailty: Major extracranial | Frailty: Frailty: NR
al. 2019119 retrospective | administrative 36267 76.7y +/- 9.5 378 NOAC,; NOAC vs phen: bleeding: NOAC vs phen: NOAC vs phen:
nationwide healthcare claims (NOAC 856 days +/- | 0.91[0.77-1.07] Frailty: 0.52 [0.41-0.67] 1.09 [0.93-1.28]
cohort study database (based on and 395 phen NOAC vs phen: Dabi vs phen:
(Germany) Johns Hopkins phen) (overall, NR 0.73 [0.60-0.89] 1.00 [0.71-1.40]
Claims-based Frailty for frailty) Dabi vs phen: Riva vs phen:
Indicator scoring 0.53 [0.39-0.73] 1.38 [1.16-1.64]
algorithm), NOAC Riva vs phen: Api vs phen:
(12.7% dabi, 56.2% 0.90 [0.72-1.13] 0.68 [0.53-0.87]
riva, 31.1% api) vs Api vs phen:
phen, OAC-naive. 0.54 [0.32-0.89]
Martinez et | Observational | Frail AF patients from | Frail: Dabi-warf: Dabi-warf: After 1y follow-up: | 1y follow-up: 1y follow-up: 1y follow-up: NR
al. 2018¢“7 retrospective | administrative 3x 11 85y [82-88] dabi, 1.8 year Dabi vs warf: Dabi vs warf: Dabi vs warf: Dabi vs warf:
nationwide healthcare claims PSM 86y [82-89] warf; [0.8-2.0]; 0.96 [0.55-1.66] 0.92 [0.62-1.37] 0.18 [0.04-0.81] 1.09 [0.69-1.72]
cohort study database (based on cohorts: Riva-warf: Riva-warf: Riva vs warf: Riva vs warf: Riva vs warf: Riva vs warf:
(USA) Johns Hopkins 1350 dabi- 85y [82-89] riva, 1.4 year 0.79 [0.52-1.20] 1.06 [0.81-1.39] 0.37 [0.15-0.94] 1.39[1.01-1.90]
Claims-based Frailty warf, 86y [82-89] warf; [0.7-2.0]; Api vs warf: Api vs warf: Api vs warf: Api vs warf:
Indicator scoring 2635 riva- Api-warf: Api-warf: 0.71[0.37-1.35] 0.61 [0.39-0.93] 0.97 [0.28-3.33] 0.62 [0.39-1.08]
algorithm), NOAC warf, 86y [83-89] api, 0.9 year After 2y follow-up: | 2y follow-up: 2y follow-up: 2y follow-up:
(dabi, riva, api) vs 1392 api- 86y [83-89] warf [0.4-1.6] Dabi vs warf: Dabi vs warf: Dabi vs warf: Dabi vs warf:
warf, OAC-naive. warf (after 1:1 PSM) 0.94 [0.60-1.45] 0.87 [0.63-1.19] 0.14[0.02-1.11] 0.94 [0.66-1.35]
Industry-sponsored. Riva vs warf: Riva vs warf: Riva vs warf: Riva vs warf:
0.68 [0.49-0.95] 1.04 [0.81-1.32] 0.49 [0.23-1.04] 1.27 [0.96-1.68]
Api vs warf: Api vs warf: Api vs warf: Api vs warf:

0.78 [0.46-1.35]

0.72 [0.49-1.06]

0.97 [0.28-3.33]

0.76 [0.48-1.21]

eTable 6: Overview of included studies investigating the impact of frailty on the effectiveness and safety of oral anticoagulants.

Bold: significantly lower risk; Italic: significantly higher risk

AF: atrial fibrillation; Api: apixaban; CI: confidence interval; Dabi: dabigatran; HR: hazard ratio; IQR: interquartile range; NOAC: non-vitamin K antagonist oral anticoagulant; NR: not
reported; OAC: oral anticoagulant; Phen: phenprocoumon; PSM: propensity score matching; Riva: rivaroxaban; SD: standard deviation; Stroke/SE: stroke/systemic embolism; USA: United
States of America; Vs: versus; Warf: warfarin; y: year

22




1.7 eTable 7: Baseline dementia
Author Study design Study cohort n Mean/median | Mean/median Stroke/SE Major bleeding Intracranial Gastrointesti | All-cause mortality
age (years +/- follow-up (HR [95% CI]) (HR [95% CI]) bleeding nal bleeding (HR [95% CI])
SD; [IQRY]) (+/- SD; (HR [95% CI]) (HR [95%
[1QR]) CiD
Subic et Observational | AF patients with new | Dement AF: 80.8y +/- 5.8 636 days Ischemic stroke: Any bleeding: Non-traumatic NR Warf vs no
al. 2018“8) | retrospective | dementia diagnosis, 2143 warf, warf, [805] Warf vs no OAC/AP: Warf vs no intracranial OAC/AP:
nationwide included in the 2975 83.3y +/- 6.2 0.76 [0.59-0.98] OAC/AP: bleeding: 0.84 [0.59-0.98]
cohort study Swedish Dementia antiplatelet, antiplatelet, 1.08 [0.87-1.35] | Warfvs no
(Sweden) Registry from 2007 2978 no 82.3y +/- 6.5 OAC/AP:
to 2014, using warf, OAC/AP no OAC/AP 1.4710.91-2.37]
antiplatelets (AP) or
no OAC/AP
Orkaby et | Observational | AF patients with new | Dement AF Overall: 2.2 years Warf continuation vs Warf NR NR Warf continuation
al. 20179 | retrospective | dementia diagnosis in | overall: 79.5y +/- 6.0 (maximum discontinuation: continuation vs vs discontinuation:
nationwide 2007-2008 after >6 2572; durationup to | 0.74 [0.54-0.996], p-value discontinuation: 0.72 [0.60-0.87]
cohort study months warf use in 1:2 PSM 4 years) 0.047 0.78 [0.61-1.01]
(USA) 2006, included in the | cohort:
Veterans Affairs 405 warf
database, warf continuers,
continuation vs 810 warf
discontinuation after | discontinuers
dementia diagnosis.
Fanning et | Observational | AF patients with Dement AF: 84y [79-88] 1978 PY Stroke/SE: Other major NOAC vs warf: | Gastro- NOAC vs warf:
al. 202049 | retrospective | baseline dementia, 1013 NOAC NOAC, NOAC vs warf: bleeding: IRR: 0.27 [0.08- | intestinal IRR: 2.06 [1.60-
nationwide newly started on (77 dabi, 503 81y [77-86] IRR: 0.91 [0.67-1.25] NOAC vs warf: | 0.86] bleeding: 2.65]
cohort study OAC (OAC-naive), riva, 428 api, warf ARD: -4.0/1000 PY [-5.4, IRR: 0.87 [0.59- | ARD: -5.2/1000 | NOAC vs ARD: 53.0/1000 PY
(UK) included in the THIN | 5 edo; 47% 11.5] 1.28] PY [-6.5, -1.0] warf: [30.2, 82.2]
database from 2011 reduced Ischemic stroke: ARD: -4.1/1000 IRR: 2.11
to 2017, propensity dose), 1386 NOAC vs warf: PY [-12.6, 8.4] [1.30-3.42]
score-adjusted warf IRR: 1.16 [0.78-1.73] ARD:
poisson regression ARD: 4.0/1000 PY [-5.5, 14.8/1000 PY
18.1] [4.0-32.4]

eTable 7: Overview of included studies investigating the impact of baseline dementia on the effectiveness and safety of oral anticoagulants.

Bold: significantly lower risk; Italic: significantly higher risk

AF: atrial fibrillation; AP: antiplatelet; Api: apixaban; ARD: absolute risk difference; Cl: confidence interval; Dabi: dabigatran; Edo: edoxaban; HR: hazard ratio; IQR: interquartile range;
IRR: Incidence rate ratio; NOAC: non-vitamin K antagonist oral anticoagulant; NR: not reported; OAC: oral anticoagulant; PY: person-year; Riva: rivaroxaban; SD: standard deviation;
Stroke/SE: stroke/systemic embolism; UK: United Kingdom; USA: United States of America; Vs: versus; Warf: warfarin; y: year
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1.8

A)

eTable 8: Assessment of bias within studies

1 | Question / objective sufficiently
described?

2 | Study design evident and
appropriate?

3 | Method of subject/comparison group
selection or source of
information/input variables described
and appropriate?

4 | Subject and comparison group (if 1 (randomized study with comparable
applicable) characteristics sufficiently baseline characteristics reported for total
described? included cohort using NOAC or VKA,

but not for subset of AF patients >75
years)

5 | If interventional and random
allocation was possible, was it
reported?

6 | If interventional and blinding of
investigators was possible, was it
reported?

7 | If interventional and blinding of
subjects was possible, was it
reported?

8 | Outcome and (if applicable) exposure
measure(s) well defined and robust to
measurement / misclassification bias?

Means of assessment reported?

9 | Sample size appropriate?

10 | Analytic methods described/justified
and appropriate?

11 | Some estimate of variance is reported
for the main results?

12 | Controlling for confounding? 1 (randomized study with comparable

baseline characteristics reported for total
included cohort using NOAC or VKA,
but not for subset of AF patients >75
years; no adjustment for potential
confounders)

13 | Results reported in sufficient detail?

14 | Conclusion supported by the results?

Total score: 26/28 (92.6%)
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B)

Question / objective sufficiently
described?

Study design evident and
appropriate?

Method of subject/comparison
group selection or source of
information/input variables
described and appropriate?

Subject and comparison group (if
applicable) characteristics
sufficiently described?

1 (randomized study with baseline
characteristics reported for included
anticoagulated AF cohort aged <75, 75-80,
80-85 and > 85 years, but not specifically
compared between NOAC and VKA)

If interventional and random
allocation was possible, was it
reported?

If interventional and blinding of
investigators was possible, was it
reported?

If interventional and blinding of
subjects was possible, was it
reported?

Outcome and (if applicable)
exposure measure(s) well defined
and robust to measurement /
misclassification bias? Means of
assessment reported?

Sample size appropriate?

10

Analytic methods
described/justified and appropriate?

11

Some estimate of variance is
reported for the main results?

12

Controlling for confounding?

1 (randomized study with baseline
characteristics reported for included
anticoagulated AF cohort aged <75, 75-80,
80-85 and > 85 years, but not specifically
compared between NOAC and VKA; no
adjustment for potential confounders)

13

Results reported in sufficient detail?

14

Conclusion supported by the
results?

Total score: 26/28 (92.6%)
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C)

1 | Question / objective sufficiently 2
described?

2 | Study design evident and 2
appropriate?

3 | Method of subject/comparison 2

group selection or source of
information/input variables
described and appropriate?
4 | Subject and comparison group (if 2
applicable) characteristics
sufficiently described?

5 | If interventional and random 2
allocation was possible, was it
reported?

6 | If interventional and blinding of 2
investigators was possible, was it
reported?

7 | If interventional and blinding of 2
subjects was possible, was it
reported?

8 | Outcome and (if applicable) 2
exposure measure(s) well defined
and robust to measurement /
misclassification bias? Means of
assessment reported?

9 | Sample size appropriate?

10 | Analytic methods
described/justified and
appropriate?
11 | Some estimate of variance is 1 (results on stroke/SE, major bleeding and
reported for the main results? intracranial bleeding risk reported in
sufficient detail, results on gastrointestinal
bleeding risk only reported as event rates
without estimate of variance)

12 | Controlling for confounding? 2
13 | Results reported in sufficient 1 (results on stroke/SE, major bleeding and
detail? intracranial bleeding risk reported in
sufficient detail, results on gastrointestinal
bleeding risk only reported as event rates
without estimate of variance)
14 | Conclusion supported by the 1 (conclusion that efficacy and safety of
results? rivaroxaban relative to warfarin did not

differ with age, while the risk of major or
clinically relevant non-major bleeding and
gastrointestinal bleeding was significantly
increased with rivaroxaban at higher age)

Total score: 25/28 (89.3%)
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1 | Question / objective sufficiently described? 2
2 | Study design evident and appropriate? 2
Method of subject/comparison group selection 2
or source of information/input variables
described and appropriate?
4 | Subject and comparison group (if applicable) 2
characteristics sufficiently described?
5 | If interventional and random allocation was 2
possible, was it reported?
6 | If interventional and blinding of investigators 2
was possible, was it reported?
7 | If interventional and blinding of subjects was 2
possible, was it reported?
8 | Outcome and (if applicable) exposure 2
measure(s) well defined and robust to
measurement / misclassification bias? Means of
assessment reported?
9 | Sample size appropriate? 1 (limited sample sizes for
subgroup of patients >75 years
old: 252 rivaroxaban, 246
warfarin)
10 | Analytic methods described/justified and 2
appropriate?
11 | Some estimate of variance is reported for the 2
main results?
12 | Controlling for confounding? 2
13 | Results reported in sufficient detail? 2
14 | Conclusion supported by the results? 2

Total score: 27/28 (96.4%)
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E)

Question / objective sufficiently
described?

Study design evident and appropriate?

Method of subject/comparison group
selection or source of
information/input variables described
and appropriate?

Subject and comparison group (if
applicable) characteristics sufficiently
described?

1 (randomized study with baseline
characteristics reported for included
anticoagulated AF cohort aged <65, 65-
75 and >75 years, but not specifically
compared between NOAC and VKA)

If interventional and random
allocation was possible, was it
reported?

If interventional and blinding of
investigators was possible, was it
reported?

If interventional and blinding of
subjects was possible, was it reported?

Outcome and (if applicable) exposure
measure(s) well defined and robust to
measurement / misclassification bias?
Means of assessment reported?

Sample size appropriate?

10

Analytic methods described/justified
and appropriate?

11

Some estimate of variance is reported
for the main results?

12

Controlling for confounding?

13

Results reported in sufficient detail?

N

14

Conclusion supported by the results?

Total score: 27/28 (96.4%)
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F)

Question / objective sufficiently
described?

Study design evident and appropriate?

Method of subject/comparison group
selection or source of
information/input variables described
and appropriate?

Subject and comparison group (if
applicable) characteristics sufficiently
described?

1 (randomized study with baseline
characteristics reported for included
anticoagulated AF cohort aged <65, 65-
75 and >75 years, but not specifically
compared between NOAC and VKA)

If interventional and random
allocation was possible, was it
reported?

If interventional and blinding of
investigators was possible, was it
reported?

If interventional and blinding of
subjects was possible, was it reported?

Outcome and (if applicable) exposure
measure(s) well defined and robust to
measurement / misclassification bias?
Means of assessment reported?

Sample size appropriate?

10

Analytic methods described/justified
and appropriate?

11

Some estimate of variance is reported
for the main results?

12

Controlling for confounding?

13

Results reported in sufficient detail?

N

14

Conclusion supported by the results?

Total score: 27/28 (96.4%)
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Question / objective sufficiently
described?

Study design evident and
appropriate?

Method of subject/comparison
group selection or source of
information/input variables
described and appropriate?

Subject and comparison group (if
applicable) characteristics
sufficiently described?

If interventional and random
allocation was possible, was it
reported?

N/A

If interventional and blinding of
investigators was possible, was it
reported?

N/A

If interventional and blinding of
subjects was possible, was it
reported?

N/A

Outcome and (if applicable)
exposure measure(s) well defined
and robust to measurement /
misclassification bias? Means of
assessment reported?

1 (outcome measures retrospectively assessed
in administrative healthcare claims database
using ICD-codes, which are prone to
misclassification bias)

Sample size appropriate?

10

Analytic methods
described/justified and
appropriate?

11

Some estimate of variance is
reported for the main results?

12

Controlling for confounding?

1 (adequately adjusted for predefined set of
covariates using propensity score matching,
but due to retrospective use of administrative
healthcare claims database, unmeasured
confounders and biases (such as confounding
by indication) may still be present)

13

Results reported in sufficient
detail?

14

Conclusion supported by the
results?

Total score: 20/22 (90.9%)
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1 | Question / objective sufficiently 2
described?

2 | Study design evident and 2
appropriate?

3 | Method of subject/comparison group 2
selection or source of
information/input variables described
and appropriate?

4 | Subject and comparison group (if 1 (prospective observational study with
applicable) characteristics sufficiently baseline characteristics reported for
described? included anticoagulated AF cohort aged

<75, 75-84 and >85 years, but not
specifically compared between NOAC
and VKA)

5 | If interventional and random N/A
allocation was possible, was it
reported?

6 | If interventional and blinding of N/A
investigators was possible, was it
reported?

7 | If interventional and blinding of N/A
subjects was possible, was it
reported?

8 | Outcome and (if applicable) exposure | 2
measure(s) well defined and robust to
measurement / misclassification bias?

Means of assessment reported?
9 | Sample size appropriate? 1 (limited sample sizes for subgroup of
patients 75-84 years (569 NOAC, 509
warfarin) and >85 years old (121 NOAC,
143 warfarin)

10 | Analytic methods described/justified 2
and appropriate?

11 | Some estimate of variance is reported | 2
for the main results?

12 | Controlling for confounding? 2

13 | Results reported in sufficient detail? 2

14 | Conclusion supported by the results? 2

Total score: 20/22 (90.9%)
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Question / objective sufficiently
described?

Study design evident and
appropriate?

Method of subject/comparison
group selection or source of
information/input variables
described and appropriate?

Subject and comparison group (if
applicable) characteristics
sufficiently described?

1 (retrospective observational study with
baseline characteristics reported for
included anticoagulated AF cohort aged
<75 and >75 years, but not specifically
compared between NOAC and VKA)

If interventional and random
allocation was possible, was it
reported?

N/A

If interventional and blinding of
investigators was possible, was it
reported?

N/A

If interventional and blinding of
subjects was possible, was it
reported?

N/A

Outcome and (if applicable)
exposure measure(s) well defined
and robust to measurement /
misclassification bias? Means of
assessment reported?

1 (outcome measures retrospectively
assessed in administrative healthcare claims
database using ICD-codes, which are prone

to misclassification bias)

Sample size appropriate?

10

Analytic methods
described/justified and appropriate?

11

Some estimate of variance is
reported for the main results?

12

Controlling for confounding?

1 (adequately adjusted for predefined set of
covariates, but due to retrospective use of
administrative healthcare claims database,
unmeasured confounders and biases (such
as confounding by indication) may still be

present)

13

Results reported in sufficient detail?

14

Conclusion supported by the
results?

Total score: 19/22 (86.4%)
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J)

results?

1 | Question / objective sufficiently
described?

2 | Study design evident and
appropriate?

3 | Method of subject/comparison
group selection or source of
information/input variables
described and appropriate?

4 | Subject and comparison group (if
applicable) characteristics
sufficiently described?

5 | If interventional and random N/A
allocation was possible, was it
reported?

6 | If interventional and blinding of N/A
investigators was possible, was it
reported?

7 | If interventional and blinding of N/A
subjects was possible, was it
reported?

8 | Outcome and (if applicable) 1 (outcome measures retrospectively
exposure measure(s) well defined assessed in administrative healthcare claims
and robust to measurement / database using ICD-codes, which are prone
misclassification bias? Means of to misclassification bias)
assessment reported?

9 | Sample size appropriate?

10 | Analytic methods
described/justified and appropriate?

11 | Some estimate of variance is
reported for the main results?

12 | Controlling for confounding? 1 (adequately adjusted for predefined set of
covariates, but due to retrospective use of
administrative healthcare claims database,
unmeasured confounders and biases (such
as confounding by indication) may still be

present)

13 | Results reported in sufficient detail?

14 | Conclusion supported by the

Total score: 20/22 (90.9%)
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Question / objective sufficiently
described?

Study design evident and
appropriate?

Method of subject/comparison
group selection or source of
information/input variables
described and appropriate?

Subject and comparison group (if
applicable) characteristics
sufficiently described?

If interventional and random
allocation was possible, was it
reported?

N/A

If interventional and blinding of
investigators was possible, was it
reported?

N/A

If interventional and blinding of
subjects was possible, was it
reported?

N/A

Outcome and (if applicable)
exposure measure(s) well defined
and robust to measurement /
misclassification bias? Means of
assessment reported?

1 (outcome measures retrospectively assessed
in administrative healthcare claims database
using ICD-codes, which are prone to
misclassification bias)

Sample size appropriate?

10

Analytic methods
described/justified and
appropriate?

11

Some estimate of variance is
reported for the main results?

12

Controlling for confounding?

1 (adequately adjusted for predefined set of
covariates using propensity score matching,
but due to retrospective use of administrative
healthcare claims database, unmeasured
confounders and biases (such as confounding
by indication) may still be present)

13

Results reported in sufficient
detail?

14

Conclusion supported by the
results?

Total score: 20/22 (90.9%)
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L)

Question / objective sufficiently
described?

Study design evident and
appropriate?

Method of subject/comparison
group selection or source of
information/input variables
described and appropriate?

Subject and comparison group (if
applicable) characteristics
sufficiently described?

1 (retrospective observational study with
baseline characteristics reported for
included AF cohort using NOAC and VKA,
but
not specifically for subgroup aged >75
years)

If interventional and random
allocation was possible, was it
reported?

N/A

If interventional and blinding of
investigators was possible, was it
reported?

N/A

If interventional and blinding of
subjects was possible, was it
reported?

N/A

Outcome and (if applicable)
exposure measure(s) well defined
and robust to measurement /
misclassification bias? Means of
assessment reported?

1 (outcome measures retrospectively
assessed in administrative healthcare claims
database using ICD-codes, which are prone

to misclassification bias)

Sample size appropriate?

10

Analytic methods
described/justified and appropriate?

11

Some estimate of variance is
reported for the main results?

12

Controlling for confounding?

1 (adequately adjusted for predefined set of
covariates, but due to retrospective use of
administrative healthcare claims database,
unmeasured confounders and biases (such
as confounding by indication) may still be

present)

13

Results reported in sufficient detail?

14

Conclusion supported by the
results?

Total score: 19/22 (86.4%)

eTable 8: Assessment of bias within studies included in the meta-analysis (A-F: 6 post hoc analyses of

randomized controlled trials; G-L: 6 longitudinal observational cohort studies) using the quality assessment
tool ‘QUALSYST’ from the “Standard Quality Assessment Criteria for Evaluating Primary Research Papers
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from a Variety of Fields” was used.®? With this tool, 14 items of each quantitative study, were scored on the
study and outcome levels depending on the degree to which the specific criteria were met or reported (“yes”
=2, “partial” = 1, “no” = 0). Items not applicable to a particular study design were marked “n/a” and were
excluded from the calculation of the summary score. A percentage was calculated for each paper by dividing

the total sum score obtained across rated items by the total possible score.
AF: atrial fibrillation; ICD: International Classification of Diseases.
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1.9 eTable 9: PRISMA 2009 checklist

TITLE

Title 1 Identify the report as a systematic review, meta-analysis, or both. 1

ABSTRACT

Structured summary 2 Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, 1-2
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and implications of
key findings; systematic review registration number.

INTRODUCTION

Rationale Describe the rationale for the review in the context of what is already known.

Obijectives Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons,
outcomes, and study design (PICOS).

METHODS

Protocol and registration 5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide Not
registration information including registration number. applicable

Eligibility criteria 6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language, | 2
publication status) used as criteria for eligibility, giving rationale.

Information sources 7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional 2
studies) in the search and date last searched.

Search 8 Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated. eTable 1

Study selection 9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included | 2-4
in the meta-analysis).

Data collection process 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for 3
obtaining and confirming data from investigators.

Data items 11 | Listand define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 2-3
simplifications made.

Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whether this was doneat | 3-4

studies the study or outcome level), and how this information is to be used in any data synthesis.

Summary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means). 2-3

Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., 3-4
12) for each meta-analysis.
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Risk of bias across studies 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting 3-4
within studies).
Additional analyses 16 | Describe methods of additional analyses (e.qg., sensitivity or subgroup analyses, meta-regression), if done, indicating which | 2 + 6-8 +
were pre-specified. eFigure 1-4
RESULTS
Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each 2-3+
stage, ideally with a flow diagram. Figure 1
Study characteristics 18 | For each study, present characteristics for which data were extracted (e.qg., study size, PICOS, follow-up period) and eTable
provide the citations. 2-7
Risk of bias within studies 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). eTable 8
Results of individual studies | 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention eTable
group (b) effect estimates and confidence intervals, ideally with a forest plot. 2-7
Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and measures of consistency. 6-8 +
Figure 2-6
Risk of bias across studies 22 | Present results of any assessment of risk of bias across studies (see Item 15). 8 + eFigure
5A-F
Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]). 6-8 +
eFigure 1-4
DISCUSSION
Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key 10-11 + 14-
groups (e.g., healthcare providers, users, and policy makers). 15
+ Table 1
Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 14
identified research, reporting bias).
Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and implications for future research. 14-15
FUNDING
Funding 27 | Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the 15

systematic review.

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097. doi:10.1371/journal.pmed1000097

For more information, visit: www.prisma-statement.org.
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2 Supplemental figures

2.1 eFigure 1: Sensitivity analysis for all-cause mortality

Study HR 95% CI Weight

Lauw et al. 2017 (RCT: dabi 150) 082 [063-107] 74%

Lauw et al. 2017 (RCT: dabi 110) 086 [066-1.11] 7.9% ’ *
Alcusky et al. 2020 (Observational dabi 150/110) 068 [059-079] 176% —

Alcusky et al. 2020 (Observational: riva 20/15) 079 [0.72-087] 284% —
Halvarsen et al. 2018 (RCT: api 5/2.5) 091 [077-107] 159% —_
Alcusky et al. 2020 (Observational: api 5/2.5) 078 [0.70-0.88] 228% —=
Summary statistic (RE model) 0.79 [0.73-0.86] 100.0% —

Heterogeneity: P =34.7%, Q=7.31, p(Q) =0.20

T T 1
050 10 2
<— Favours NOAC HR {Death) Favours VKA —x

eFigure 1: Forest plot of the risk of all-cause mortality of NOACs versus VKASs in elderly atrial fibrillation

patients >75 years old, after excluding the two observational studies with the most heterogeneous results.
Api 5/2.5: apixaban 5 mg (standard dose) and 2.5 mg (reduced dose); CI: confidence interval; Dabi 150: dabigatran 150 mg
(standard dose); Dabi 110: dabigatran 110 mg (reduced dose); Death: all-cause mortality; HR: hazard ratio; NOAC: non-vitamin
K antagonist oral anticoagulant; RCT: randomized controlled trial (post hoc analysis); RE model: random effects model Riva:
rivaroxaban; Riva 20/15: rivaroxaban 20 mg (standard dose) and 15 mg (reduced dose); VKA: vitamin K antagonist
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2.2 eFigure 2: Sensitivity analyses for major bleeding

Supplementary Material

A)
Study HR 95% CI Weight
Eikelboom et al. 2011 (RCT: dabi 150) 1.18 [098-142] 95% —
Avgil-Tsadok et al. 2016 (Observational: dabi 150) 093 [0.79-110] 104% I
Eikelboom et al 2011 (RCT: dabi 110) 1.01 [083-123] 90% e
Avgil-Tsadok et al. 2016 (Observational: dabi 110) 094 [0.86-1.03] 146% =
Alcusky et al. 2020 (Observational: dabi 150/110) 110 [0.80-153] 48% A
Wong et al. 2020 (Observational: dabi 150/110) 083 [078-087] 167% b
Halperin et al. 2014 (RCT: riva 20/15) 1.11 [092-134] 94% —_
Hori et al. 2014 (RCT: riva 15/10) 1.51 [068-3.32] 11% =
Alcusky et al. 2020 (Observational: riva 20/15) 107 [087133] 81% _
Wong et al. 2020 (Observational: riva 20/15) 106 [1.01112] 164% e
Summary statistic (RE model) 1.00 [0.92-1.09] 100.0% ——
Heterogeneity: P = 76.8%, Q = 58 1, p(Q) <0.001
Q LJ 1 I'J ZI'J SI'J
<— Favours NOAC HR: {MB} Favours WEA —=
B)
Study HR 95% CI Weight
Eikelboom et al. 2011 (RCT: dabi 150) 118 [098-142] 344% —
Eikelboom et al. 2011 (RCT: dabi 110) 1.01 [083-123] 304% —_
Halperin et al. 2014 (RCT: riva 20/15) 111 [092-134] 333% —_
Hori et al. 2014 (RCT: riva 15/10) 151 [068-3.32] 19%
Summary statistic (RE model) 1.11 [0.99-1.24] 100.0% i
Heterogeneity: # = 0.00%, Q = 1.89, p(Q) = 0.60
Q \ISO 1 I'J ZI-J &I-J
<— Favours NOAC HR {MB} Favours VKA -
C)
Study HR 95% CI Weight
Avgil-Tsadok et al. 2016 (Observational: dabi 150) 093 [0.79-1.10] 145% ——
Avgil-Tsadok et al. 2016 (Observational: dabi 110) 0.94 [0.86-1.03] 20.7% —e—
Alcusky et al. 2020 (Observational: dabi 150/110) 110 [080-153] 65%
Wong et al. 2020 (Observational: dabi 150/110) 083 [078-087] 238% =
Alcusky et al. 2020 (Observational: riva 20/15) 107 [087133] 112% A
Wong et al. 2020 (Observatiaonal: riva 20/15) 106 [1.01112] 233% e
Summary statistic (RE model) 0.96 [0.87-1.06] 100.0% —
Heterogeneity: 2 = §2.6%, Q = 46.3, p(Q) <0.001
il :}J 1 I-J 2 I-J .'JI-J
<— Favours NOAC HR {MB} Fawvours VA —>=
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D)

Study HR 95% CI Weight

Halvorsen et al. 2018 (RCT: api 5/2.5) 064 [052-079] 233% —_—
Alcusky et al. 2020 (Observational: api 5/2.9) 066 [049-088) 175% r——=—
Wong et al. 2020 (Observational: api 5/2.5) 089 [081-098] 33.0% —e
Kato et al. 2016 (RCT: edo 60/30) 083 [070-099] 262% L —
Summary statistic (RE model) 0.77 [0.65-0.91] 100.0% ————

Heterogeneity: I? = 70.9%, Q = 10.3, p(Q) = 0.016

r T T 1
LE] L 10 30
“— Favours HOAC HR {MB} Favours VRS —>

eFigure 2: Forest plot of the risk of major bleeding of NOACs versus VKAs in elderly atrial fibrillation
patients >75 years old, stratified according to A) dabigatran and rivaroxaban versus VKAS, B) dabigatran
and rivaroxaban versus VKAs (results from RCTs only), C) dabigatran and rivaroxaban versus VKAs
(results from observational studies only), and D) apixaban and edoxaban versus VKAs.

Api 5/2.5: apixaban 5 mg (standard dose) and 2.5 mg (reduced dose); Cl: confidence interval; Dabi 150: dabigatran 150 mg
(standard dose); Dabi 110: dabigatran 110 mg (reduced dose); Edo 60/30: edoxaban 60 mg (standard dose) and 30 mg (reduced
dose); HR: hazard ratio; MB: major bleeding; NOAC: non-vitamin K antagonist oral anticoagulant; RCT: randomized controlled
trial (post hoc analysis); RE model: random effects model; Riva: rivaroxaban; Riva 20/15: rivaroxaban 20 mg (standard dose) and
15 mg (reduced dose); Riva 15/10: rivaroxaban 15 mg (standard dose) and 10 mg (reduced dose); VKA: vitamin K antagonist
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2.3 eFigure 3: Sensitivity analyses for gastrointestinal bleeding

A)

Study HR 95% CI Weight

Eikelboom et al. 2011 (RCT: dabi 150) 179 [1.35-237] 92% ' =
Avgil-Tsadok et al. 2016 (Observational: dabi 150) 135 [1.01-182] 87%

[

Eikelboom et al. 2011 (RCT: dabi 110) 139 [1.03-198] 73% - =

Avgil-Tsadok et al. 2016 (Observational: dabi 110) 131 [1.13-1.51] 13.6% ——
Hohmann et al. 2019 (Observational: dabi 150/110) 099 [0.71-138] 78%
[
[
[
[

Wong et al. 2020 (Observational: dabi 150/110) 095 [0.87-1.03] 154% =

Hohmann et al. 2019 (Observational: riva 20/15) 144 [1.21170] 128% —_
Waong et al. 2020 (Observational: riva 20/15) 132 [122142] 155% =

Kato et al. 2016 (RCT: edo 60/30) 132 [1.01172] 97% 1
Summary statistic (RE model) 1.28 [1.13-1.46] 100.0% ————
Heterogeneity: * = 82 6%, Q = 55.6, p(Q) < 0.001

LE] 10 20
<— Favours NOAC HR {GIB} Favours VKA —=

B)

Study HR 95% CI Weight

Eikelboom et al. 2011 (RCT: dabi 150) 179 [1.35-237] 156%

Avgil-Tsadok et al. 2016 (Observational: dabi 150) 1.35 [1.01-1.82] 149% b =

Eikelboom et al. 2011 (RCT: dabi 110) 1.39 [1.03-1.98] 13.1% ' =
Avgil-Tsadok et al. 2016 (Observational: dabi 110) 1.31 [1.13-1.51] 205% e
Hohmann et al. 2019 (Observational: dabi 150/110) 0989 [0.71-1.38] 13.8% k = /

Wong et al. 2020 (Observational: dabi 150/110) 095 [087-1.03] 221% —-—

Summary statistic (RE model) 1.25 [1.03-1.52] 100.0% ————
Heterogeneity: 12 = 81.9%, Q = 33.6, p(Q) < 0.001

LiE] 12 el
=— Favours NOAC HR {GI1B) Favours VA —=

C)

Study HR 95% CI Weight

Hohmann et al. 2019 (Observational: riva 20/15) 144 [1.21-170] 162% —_—
Wong et al. 2020 (Observational: riva 20/15) 132 [1.22142] 838% —
Summary statistic (RE model) 1.34 [1.25-1.43] 100.0% ——
Heterogeneity: P = 0.00%, Q =0.88, p(Q) =0.35

o <— Favours NOAC HR {EI:EII? Favours VA —= ®
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D)

Study HR 95% CI Weight

Hohmann et al. 2019 (Observational: api 5/2.5) 064 [050-081 467% r———=———

Wong et al. 2020 (Observational: api 5/2.5) 093 [080-107] 533% —_
Summary statistic (RE model) 0.78 [0.54-1.13] 100.0%

Heterogeneity: P = 86.0%, Q = 7.14, p(Q) = 0.008

r T 1
LE] 10
<— Favours HOAC HR {GIB} Favours VKA —>

eFigure 3: Forest plot of the risk of gastrointestinal bleeding of NOACSs versus VKAs in elderly atrial
fibrillation patients >75 years old, stratified according to A) dabigatran, rivaroxaban and edoxaban versus
VKASs, B) dabigatran versus VKAs, C) rivaroxaban versus VKAs, and D) apixaban versus VKAs.

Api 5/2.5: apixaban 5 mg (standard dose) and 2.5 mg (reduced dose); Cl: confidence interval; Dabi 150: dabigatran 150 mg
(standard dose); Dabi 110: dabigatran 110 mg (reduced dose); Edo 60/30: edoxaban 60 mg (standard dose) and 30 mg (reduced
dose); GIB: gastrointestinal bleeding; HR: hazard ratio; NOAC: non-vitamin K antagonist oral anticoagulant; RCT: randomized

controlled trial (post hoc analysis); RE model: random effects model; Riva: rivaroxaban; Riva 20/15: rivaroxaban 20 mg (standard
dose) and 15 mg (reduced dose); VKA: vitamin K antagonist
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2.4 eFigure 4: Subgroup analyses including studies with patients >75, >80, >85 or >90 years old.
A)
Study HR 95% CI Weight
Eikelboom et al. 2011 (RCT: dabi 150, 75+) 067 [049-090] 7.8% —
Eikelboom et al. 2011 (RCT: dabi 110, 75+) 088 [066-117] 81% -
Halperin et al. 2014 (RCT: riva 20/15, 75+) 080 [063-1.02] 94% e
Hori et al. 2014 (RCT: riva 15/10, 75+) 051 [0201.27] 1.3% ' =
Halvorsen et al. 2018 (RCT: api 5/2.5, 75+) 071 [053-095] 79% —
Kato et al. 2016 (RCT: edo 60/30, 75+) 083 [066-1.04] 10.0% ——
Nishida et al. 2019 (Obs: pooled NOAC, 75+) 1.30 [0.73-233] 3.0% —_—
Hohmann et al. 2019 (Obs: dabi/riva/api, 75+) 097 [083114] 126% —.—
Kim et al. 2019 (obs: pooled NOAC, 80+) 013 [004-048] 07% =
Russo et al. 2019 (obs: pooled NOAC, 80+) 110 [049-245] 1.7% ’ =
Shinchara et al. 2019 (obs: pooled NOAC, 80+) 063 [016-257] 06%
Deitelzweig et al. 2019 (obs: dabi 150/110, 80+) 077 [0.60-0.99] 91% ——
Deitelzweig et al. 2019 (obs: riva 20/15, 80+) 074 [065-085] 136% =
Deitelzweig et al. 2019 (obs: api 5/2.5, 80+) 058 [049-069] 121% =
Nishida et al. 2019 (obs: pooled NOAC, 85+) 049 [015156] 09% ’ =
Giustozzi et al. 2019 (obs: pooled NOAC, 90+) 078 [0.30-204] 12% k =
Summary statistic (RE model) 0.76 [0.68-0.85] 100.0% -
Heterogeneity: 7 = 47.3%, Q = 33.3, p(Q) = 0.004 . . | .
o L st:.i.s NOAC HR‘{?’:‘»SE} Fsv:}m:\?fKA —
B)
Study HR 95% CI Weight
Eikelboom et al. 2011 (RCT: dabi 150, 75+) 1.18 [0.98-1.42] 4.9% =
Avgil-Tsadok et al. 2016 (Obs: dabi 150, 75+) 093 [0.79-1.10] 51% —=—
Eikelboom et al. 2011 (RCT: dabi 110, 75+) 1.01 [0.83-1.23] 4.7% ——
Avgil-Tsadok et al. 2016 (Obs: dabi 110, 75+) 094 [0.86-1.03] 5.9% P
Alcusky et al. 2020 (Obs: dabi 150/110, 75+) 1.10 [0.80-1.53] 3.2% —s
Wong et al. 2020 (Obs: dabi 150/110, 75+) 0.83 [0.78-0.87] 6.2% -
Halperin et al. 2014 (RCT: riva 20/15, 75+) 111 [0.92-1.34] 4.8% e
Hori et al. 2014 (RCT: riva 15/10, 75+) 151 [0.68-3.32] 1.0% ’ =
Alcusky et al. 2020 (Obs: riva 20/15, 75+) 1.07 [0.87-1.33] 4.5% ——
Wong et al. 2020 (Obs: riva 20/15, 75+) 106 [1.01-1.12] 6.0% -
Halvorsen et al. 2018 (RCT: api 5/2.5, 75+) 064 [052-079] 4.6% ——
Alcusky et al. 2020 (Obs: api 5/2.5, 75+) 066 [0.49-0.88] 3.7% —
Wong et al. 2020 (Obs: api 5/2.5, 75+) 0.89 [0.81-0.98] 5.8% -
Kato et al. 2016 (RCT: edo 60/30, 75+) 0.83 [0.70-0.99] 5.0% ——
Chao et al. 2020 (Ob: dabifriva/api, 75+) 0.86 [0.80-0.92] 6.1% -
Nishida et al. 2019 (Obs: pooled NOAC, 75+) 111 [0.61-2.01] 1.6% —_—
Kim et al. 2019 (obs: pooled NOAC, 80+) 0.11 [0.02-0.49] 0.3% =
Russo et al. 2019 (obs: pooled NOAC, 80+) 0.89 [0.53-1.50] 1.9% _
Deitelzweig et al. 2019 (obs: dabi 150/110, 80+) 092 [0.78-1.07] 5.3% —=—
Deitelzweig et al. 2019 (obs: riva 20/15, 80+) 116 [1.07-1.24] 6.1% -
Deitelzweig et al. 2019 (obs: api 5/2.5, 80+) 060 [0.54-067] 5.7% =
Poli et al. 2019 (obs: pooled NOAC, 85+) 0.88 [0.42-1.80] 12% ’ =
Giustozzi et al. 2019 (obs: pooled NOAC, 90+) 143 [0.77-265] 15% _
Chao et al. 2020 (Obs: dabifriva/api, 90+) 086 [0.72-1.03] 4.9% e
Summary statistic (RE model) 0.92 [0.84-0.998] 100.0% -

Heterogeneity: P =89.1%, Q = 197.0, p(Q) <0.001

r T T T 1
Q1g 2350 10 0 30
<— Favours NOAC HR (MB) Favours VKA —=

44



C)

Study HR 95% CI Weight
Eikelboom et al. 2011 (RCT: dabi 150, 75+) 042 [025070] 39% _—
Avgil-Tsadok et al. 2016 (Obs: dabi 150, 75+) 079 [050-125] 4.4% S —
Eikelboom et al. 2011 (RCT: dabi 110, 75+) 037 [021064 35% _
Avgil-Tsadok et al. 2016 (Obs: dabi 110, 75+) 055 [042:073] 69% —
Wong et al. 2020 (Obs: dabi 150/110, 75+) 0.59 [049-071] 8.5% =
Halperin et al. 2014 (RCT: riva 20/15, 75+) 080 [050-1.28] 43% —
Wong et al. 2020 (Obs: riva 20/15, 75+) 081 [069-096] 88% —=—
Halvorsen et al. 2018 (RCT: api 5/2.5, 75+) 034 [020-057] 38% _
Wong et al. 2020 (Obs: api 5/2.5, 75+) 070 [053-094] 67% —
Kato et al. 2016 (RCT: edo 60/30, 75+) 040 [026-062] 46% e
Chao et al. 2020 (Obs: dabilriva/api, 75+) 056 [047-067] 86% —e—
Hohmann et al. 2019 (Obs: dabi/riva/api, 75+) 059 [047073] 80% —s
Kim et al. 2019 (obs: pooled NOAC, 80+) 0.024 [0.002-0.35] 0.2%
Russo et al. 2019 (obs: pooled NOAC, 80+) 033 [007145 07% =
Deitelzweig et al. 2019 (obs: dabi 150/110, 80+) 051 [0.33-079] 4.7% —_—
Deitelzweig et al. 2019 (obs: riva 20/15, 80+) 078 [064-095 83% —s—
Deitelzweig et al. 2019 (obs: api 5/2.5, 80+) 053 [041-068] 74% —_
Lai etal. 2018 (obs: dabi 110, 85+) 031 [010-097] 11% =
Lai etal. 2018 (obs: riva 20/15, 85+) 047 [017-1.26] 14% =
Chao et al. 2020 (Obs: dabifriva/api, 90+) 036 [023-058] 42% _
Summary statistic (RE model) 0.56 [0.50-0.64] 100.0% ——
Heterogeneity: 2 = 61.7%, Q = 49.8, p(Q) <0.001

o €—Fljsi?aulsNDAC HR1?ICH:- Fsvauls\«fz}g;-\—>—
D)
Study HR 95% CI Weight
Eikelboom et al. 2011 (RCT: dabi 150, 75+) 1.79 [1.35-237] 59% —_—
Avgil-Tsadok et al. 2016 (Obs: dabi 150, 75+) 1.35 [1.01-1.82] 5.8% s
Eikelboom et al. 2011 (RCT: dabi 110, 75+) 1.39 [1.03-198] 53% _
Avgil-Tsadok et al. 2016 (Obs: dabi 110, 75+) 131 [1.13151] 7.0% -
Hohmann et al. 2019 (Obs dabi 150110, 75+) 099 [071-1.38] 55% _
Wong et al. 2020 (Obs: dabi 150/110, 75+) 095 [087-1.03] 74% -
Hohmann et al. 2019 (Obs: riva 20/15, 75+) 144 [121170] 69% ——
Wong et al. 2020 (Obs: riva 20/15, 75+) 132 [122142] T4% =
Hohmann et al. 2019 (Obs: api 5/2.5, 75+) 064 [0.50-0.81] 6.3% —_—
Wong et al. 2020 (Obs: api 5/2.5, 75+) 093 [0.80-1.07] 7.0% -
Kato et al. 2016 (RCT: edo 60/30, 75+) 132 [1.01-172] 61% —_
Kim et al. 2019 (obs: pooled NOAC, 80+) 037 [0047-295] 0.5% =
Deitelzweig et al. 2019 (obs: dabi 1501110, 80+) 117 [094-146] 64% _—
Deitelzweig et al. 2019 (obs: riva 20/15, 80+) 133 [120147] 73% =
Deitelzweig et al. 2019 (obs: api 5/2.5, 80+) 062 [053-072] 7.0% —
Lai et al. 2018 (obs: dabi 110, 85+) 121 [076-191] 44% =
Lai et al. 2018 (obs: riva 20/15, 85+) 081 [047-138] 38% k =
Summary statistic (RE model) 1.11 [0.96-1.29] 100.0% T—

Heterogeneity: 7 = 91.9%, Q = 167.0, p(Q) < 0.001

r T
0I5 LE]
=— Favours NOAC

10

10
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E)

Study HR 95% CI Weight

Lauw et al. 2017 (RCT: dabi 150, 75+) 082 [063-107] 46% —_—

Lauw et al. 2017 (RCT: dabi 110, 75+) 086 [066-111] 47% _

Alcusky et al. 2020 (Obs: dabi 150/110, 75+) 068 [059-079] 5.5% ——

Alcusky et al. 2020 (Obs: riva 20/15, 75+) 079 [072087] 59% —a—

Halvorsen et al. 2018 (RCT: api 5/2.5, 75+) 091 [077107] 54% —

Alcusky et al. 2020 (Obs: api 5/2.5, 75+) 078 [0.70-0.88] 57% -

Chao et al. 2020 (Obs: dabilriva/api, 75+) 050 [048-053] 60% H-

Nishida et al. 2019 (Obs: pooled NOAC, 75+) 127 [092197] 32% s
Kim et al. 2019 (obs: pooled NOAC, 80+) 030 [011-082] 11% =

Russo et al. 2019 (obs: pooled NOAC, 80+) 065 [047-090] 41% o

Deitelzweig et al. 2019 (obs: dabi 150/110, 80+) 087 [075099] 57% e

Deitelzweig et al. 2019 (obs: riva 20/15, 80+) 0.87 [0.81-093] 6.0% e

Deitelzweig et al. 2019 (obs: api 5/2.5, 80+) 061 [056-067] 59% -

Lauw et al. 2017 (RCT: dabi 150, 80+) 116 [0.87-155] 44% _—
Lauw et al. 2017 (RCT: dabi 110, 80+) 1.09 [0.80-1.47] 4.3% —_—

Lai et al. 2018 (obs: dabi 110, 85+) 059 [045077] 46% N

Lai et al. 2018 (obs: riva 20/15, 85+) 061 [047079] 47% —

Paoli et al. 2019 (obs: pooled NOAC, 85+) 064 [046-091] 39% —_——

Nishida et al. 2019 (Obs: pooled NOAC, 85+) 067 [033-133] 19% - =

Lauw et al. 2017 (RCT: dabi 150, 85+) 115 [0.74179] 32% - =

Lauw et al. 2017 (RCT: dabi 110, 85+) 137 [089-211] 33% b =

Chao et al. 2020 (Obs: dabi/riva/api, 90+) 058 [052064] 59% —a

Summary statistic (RE model) 0.77 [0.69-0.86] 100.0% ——

Heterogeneity: # =91.1%, Q = 270.5, p(Q) <0.001 . . | .

o 213 Favours MOAC HR‘?DEEm;- Favours w:ig_>

eFigure 4: Forest plot of the risk of A) stroke or systemic embolism, B) major bleeding, C) intracranial
bleeding, D) gastrointestinal bleeding and E) all-cause mortality in elderly atrial fibrillation patients >75,

>80, >85 or >90 years old.

Api 5/2.5: apixaban 5 mg (standard dose) and 2.5 mg (reduced dose); Cl: confidence interval; Dabi 150: dabigatran 150 mg
(standard dose); Dabi 110: dabigatran 110 mg (reduced dose); Death: all-cause mortality; Edo 60/30: edoxaban 60 mg (standard
dose) and 30 mg (reduced dose); GIB: gastrointestinal bleeding; HR: hazard ratio; ICH: intracranial bleeding; MB: major
bleeding; NOAC: non-vitamin K antagonist oral anticoagulant; Obs: longitudinal observational cohort study; RCT: randomized
controlled trial (post hoc analysis); RE model: random effects model; Riva: rivaroxaban; Riva 20/15: rivaroxaban 20 mg (standard
dose) and 15 mg (reduced dose); Riva 15/10: rivaroxaban 15 mg (standard dose) and 10 mg (reduced dose); Stroke/SE:
stroke/systemic embolism; VKA: vitamin K antagonist.
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A)

Standard Error

Egger’s test: test for funnel plot asymmetry: z =-0.8177, p = 0.4135

B)

Standard Error

0.116

0.233

0.349

0485

0.1

0.201

0.301

0402

eFigure 5:

Assessment of publication bias at outcome level

Stroke/SE (RE model)

05 0 05 1

Observed Outcome

Major bleeding (RE model)

T T T
05 0 05

Observed Outcome

Egger’s test: test for funnel plot asymmetry: z = 0.8869, p = 0.3751
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C)

Intracranial bleeding (RE model)

Standard Error

Observed Outcome

Egger’s test: test for funnel plot asymmetry: z = -1.8763, p = 0.0606

D)

Gastrointestinal bleeding (RE model)

Standard Error
0.09 0.045

0135

0.181

Observed Outcome

Egger’s test: test for funnel plot asymmetry: z = 0.4875, p = 0.6259
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E)

All-cause mortality (RE model)

Standard Error
0112 0.058
| |

0.168

0224

T - T T T T T
08 06 0.4 02 0 0.2

Observed Outcome

Egger’s test: test for funnel plot asymmetry: z = 2.7487, p = 0.0060

F)

All-cause mortality subgroup analysis (RE model)

0.034

Standard Error
0.068
|

0.102

0.136

4 T T T T T T
05 04 03 0.2 -0.1 0 01

Observed Outcome

Egger’s test: test for funnel plot asymmetry: z = 0.6227, p = 0.5335

eFigure 5: Funnel plot and Egger’s test for assessment of potential publication bias for studies on A)

stroke/SE, B) major bleeding, C) intracranial bleeding, D) gastrointestinal bleeding, E) all-cause mortality
and F) subgroup analysis of all-cause mortality (after exclusion of two observational studies with the most

heterogeneous results).
RE model: random effects model
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