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Method S1. Data Sources and Search strategies
Example of a search strategy run in Pubmed

#1

TS= (((((((((((("glucagon like peptide 1 receptor agonist"[Title/Abstract]) OR ("glp 1
agonist"[Title/Abstract])) OR ("glp 1 receptor agonist"[Title/Abstract])) OR
("glucagon like peptide 1 agonist"[Title/Abstract])) OR ("long acting glp 1
agonist"[Title/Abstract])) OR ("long acting glp 1 receptor agonist"[Title/Abstract]))
OR ("long acting glucagon like peptide 1 receptor agonist"[Title/Abstract])) OR
(dulaglutide[Title/Abstract])) OR (liraglutide[Title/Abstract])) OR
(exenatide[Title/Abstract])) OR (albiglutide[Title/Abstract])) OR

(semaglutide[ Title/Abstract])) OR (lixisenatide[ Title/Abstract])

#2

TS= (((((("random allocation") OR ("randomized controlled trial")) OR ("controlled
clinical trial")) OR ("clinical trial")) OR (randomi?ed)) OR (randomly)) OR
(randomization)

#3
TS=("1948/01/01"[Date - Publication] : "2022/05/25"[Date - Publication])

#4
#1 AND #2 AND #3



Table S1. Eligible criteria for included studies

Inclusion criteria

Exclusion criteria

(1) RCTs with at least one arm including
GLP-1 RAs medications.

(2) Presence of a control group (either
placebo-controlled or active-controlled).
(3) Adult patients older than 18 years
with diagnosed T2DM/prediabetes,
obesity/overweight, or both.

(4) The duration of treatments was at
least 24 weeks.

(1) Review, comment, guideline,
conference abstract, basic studies, case
report, non-RCT clinical studies, or
other irrelevant studies.

(2) Post hoc analysis or exploratory
analysis of existing RCTs.

(3) Participants with GLP-1 RAs
treatments before primary trials.

(4) Participants with TIDM or other
diseases (e.g., AD, PD, or NAFLD)
besides T2DM and obesity.

(5) Compound preparations of GLP-1
RAs and other drugs(e.g., IDegLira).
(6) Comparisons between different
GLP-1 RAs individuals.

(7) Data is not available or fails to report
the events of AF/AFL, VAs, or SCD.
(8) Excluding trials with zero events in
both the GLP-1 RAs group and control

group.

Abbreviations: GLP-1 RAs, glucagon-like peptide 1 receptor agonists; T2DM, Type 2 diabetes mellitus;
RCT, randomized controlled trial; AD, Alzheimer's disease; PD, Parkinson's disease; NAFLD, non-
alcoholic fatty liver disease; AF, atrial fibrillation; AFL, atrial flutter; VAs, ventricular arrhythmias; SCD,

sudden cardiac death.



Table S2. Baseline characteristics of included studies and participants

Registration Population Age BMI Follow-up Outcomes of
Trials, year Inclusion criteria Males, n(%) HbAle Interventions Controls
number size (years) (kg/m?) duration interest
HARMONY 1, T2DM with
NCT00849056 301 180(59.8%) 55.0 34.1 8.1% 52 weeks Albiglutide 30mg, weekly Placebo AF
2014[1] pioglitazone
HARMONY 3, Sitagliptin,
NCT00838903  T2DM with metformin 1012 482(47.6%) 54.5 32.7 8.1% 104 weeks Albiglutide 30mg, weekly SCD
2014[2] glimepiride, placebo
HARMONY 4,
NCT00838916  T2DM with metformin 745 418(56.1%) 55.5 33.1 8.3% 52 weeks Albiglutide 30mg, weekly Insulin glargine AF/AFL/VAs
2014[3]
HARMONY 8, T2DM with renal
NCT01098539 495 266(53.7%) 63.3 30.4 8.2% 52 weeks Albiglutide 30mg, weekly Sitagliptin AF/AFL/VAs
2014[4] impairment
Rosenstock et al,
NCT00976391 T2DM with insulin 566 268(47.3%) 55.6 NA 8.5% 26 weeks Albiglutide 30mg, weekly Insulin lispro AF/VAs
2014[5]
HARMONY 5, Pioglitazone,
NCT00839527 T2DM with OAD 663 353(53.2%) 55.2 322 8.2% 52 weeks Albiglutide 30mg, weekly AF
2015[6] placebo
HARMONY 2, T2DM with diet and
NCT00849017 301 166(55.1%) 52.9 33.9 8.2% 52 weeks Albiglutide 30mg/50mg, weekly Placebo AF
2016[7] exercise control
Harmony
NCTO02465515 T2DM with CVD 9432 6569(69.4%) 64.1 323 8.7% 78 weeks Albiglutide 30/50mg, weekly Placebo AF/AFL/VAs/SCD
Outcomes, 2018[8]
Rosenstock et al,
NCT02229227 T2DM with insulin 813 372(45.7%) 58.1 32.1 7.7% 26 weeks Albiglutide 30mg, weekly Insulin lispro AF/AFL
2020[9]
Ferdinand et al,
NCTO01149421 T2DM with OAD 755 392(51.9%) 56.5 33.0 7.9% 26 weeks Dulaglutide 0.75mg/1.5mg, weekly Placebo VAs
2014[10]
AWARD-3,
NCTO01126580 T2DM with OAD 807 353(43.7%) 55.6 333 7.6% 52 weeks Dulaglutide 0.75mg/1.5mg, weekly metformin AF
2014[11]
AWARD-5,
NCT00734474  T2DM with metformin 1098 559(46.5%) 54.0 313 8.1% 52 weeks Dulaglutide 0.75mg/1.5mg, weekly Sitagliptin, placebo AF/SCD
2014[12]
AWARD-2,
NCT01075282 T2DM with OAD 807 414(51.3%) 56.6 31.6 8.1% 78 weeks Dulaglutide 0.75mg/1.5mg, weekly Insulin glargine VAs
2015[13]
AWARD-4,
NCTO01191268 T2DM with insulin 884 473(53.5%) 59.4 325 8.5% 52 weeks Dulaglutide 0.75mg/1.5mg, weekly Insulin glargine AF/AFL/VAs
2015[14]




Registration Population Age BMI Follow-up Outcomes of
Trials, year Inclusion criteria Males, n(%) HbAle Interventions Controls
number size (years) (kg/m?) duration interest
AWARD-9, T2DM with insulin
NCT02152371 300 173(57.7%) 60.4 32.8 8.4% 28 weeks Dulaglutide 1.5mg, weekly Placebo AF
2017[15] glargine
AWARD-7,
NCT01621178 T2DM with CKD 576 301(52.2%) 64.6 325 8.6% 52 weeks Dulaglutide 0.75mg/1.5mg, weekly Insulin glargine AF/SCD
2018[16]
AWARD-10,
NCT02597049 T2DM with SGLT2i 423 212(50.1%) 57.3 329 8.0% 24 weeks Dulaglutide 0.75mg/1.5mg, weekly Placebo AF
2018[17]
Chen et al, 2018[18]  NCT01644500 T2DM with OAD 735 391(54.3%) 52.8 259 8.0% 26 weeks Dulaglutide 0.75mg/1.5mg, weekly Glimepiride VAs
T2DM with previous 282
REWIND, 2019[19]  NCT01394952 9892 5312(53.7%) 66.2 323 7.3% Dulaglutide 1.5mg, weekly Placebo AF/AFL/VAs/SCD
CVD or CVD risk weeks
Heine et al,
NCT00082381 T2DM with OAD 549 306(55.7%) 58.9 314 8.2% 26 weeks Exenatide 10pug, twice daily Insulin glargine AF
2005[20]
Nauck et al,
NCT00082407 T2DM with OAD 501 244(48.7%) 58.7 30.6 8.6% 52 weeks Exenatide 10pg, twice daily Biphasic Insulin AF/AFL
2007[21]
NCT00701935,
NCT00701935  T2DM with metformin 80 42(52.5%) 58.1 NA NA 26 weeks Exenatide 10pg, twice daily Placebo AF
2008[22]
208
EUREXA, 2012[23] NCTO00359762  T2DM with metformin 1019 524(53.6%) 56.4 32.6 7.5% Exenatide 10pg, twice daily Glimepiride AF/AFL
weeks
DURATION-3,
NCT00641056 T2DM with OAD 456 243(53.3%) 57.9 32.0 8.3% 26 weeks Exenatide 2mg, weekly Insulin glargine SCD
2010[24]
Inagaki et al,
NCT00935532 T2DM with OAD 427 290(67.9%) 56.8 26.2 8.5% 26 weeks Exenatide 2mg, weekly Insulin glargine AF
2012[25]
Davies et al,
NCT01003184  T2DM with metformin 216 143(66.2%) 58.5 33.7 8.4% 26 weeks Exenatide 2mg, weekly Insulin detemir VAs
2013[26]
Glimepiride,
LEAD-2, 2009[27] NCT00318461  T2DM with metformin 1087 633(58.2%) 56.7 31.0 8.4% 26 weeks  Liraglutide 0.6mg/1.2mg/1.8mg, daily AF/AFL/VAs/SCD
placebo
LEAD-3 Mono, 104
NTC00294723 T2DM with OAD 746 371(49.7%) 53.0 33.1 8.3% Liraglutide 1.2mg/1.8mg, daily Glimepiride AF
2009[28] weeks
Pratley et al,
NCT00700817  T2DM with metformin 658 352(52.9%) 553 32.8 8.4% 26 weeks Liraglutide 1.2mg/1.8mg, daily Sitagliptin SCD

2010[29]




Registration Population Age BMI Follow-up Outcomes of
Trials, year Inclusion criteria Males, n(%) HbAle Interventions Controls
number size (years) (kg/m?) duration interest
Charbonnel et al,
NCTO01296412  T2DM with metformin 650 358(54.8%) 57.3 32.7 8.2% 26 weeks Liraglutide 0.6mg/1.2mg, daily Sitagliptin AF
2013[30]
MDI-Liraglutide, EudraCT 2012- T2DM with insulin,
. 124 80(64.5%) 63.7 33.7 9.0% 24 weeks Liraglutide 1.8mg, daily Placebo AF
2015[31] 001941-42 BMI 27.5-45 kg/m
Obesity with
SCALE Obesity and
BMI>30kg/m?, or
Prediabetes, NCT01272219 . 3723 803(21.5%) 45.1 383 5.6% 56 weeks Liraglutide 3mg, daily Placebo AF/AFL/VAs/SCD
BMI>27kg/m” with
2015[32]
dyslipidemia
Vanderheiden et al,
NCT01505673 T2DM with insulin 71 26(36.6%) 54.2 41.2 NA 26 weeks Liraglutide 1.8mg, daily Placebo AF
2016[33]
T2DM with high CVD 198
LEADER, 2016[34] NCT01179048 9340 6003(64.3%) 64.3 325 8.7% Liraglutide 1.8mg, daily placebo AF/AFL/VAs/SCD
risk weeks
Zang et al, 2016[35]  NCT02008682  T2DM with metformin 367 219(59.7%) 51.5 27.2 8.1% 26 weeks Liraglutide 1.8mg, daily Sitagliptin AF
SCALE Insulin, Overweight or obesity;
NCT02963922 392 189(47.7%) 56.8 35.9 8.0% 56 weeks Liraglutide 3mg, daily Placebo AF/AFL
2020[36] or T2DM with insulin
GETGOAL-M,
NCT00712673  T2DM with metformin 680 293(43.1%) 54.7 33.0 8.1% 24 weeks Lixisenatide 20 ug, daily Placebo AF/VAs
2013[37]
GETGOAL-L, T2DM with insulin or
NCT00715624 495 228(46.1%) 57.2 32.1 8.4% 24 weeks Lixisenatide 20 ug, daily Placebo AF/AFL
2013[38] OAD
GETGOAL-F1,
NCT00763451  T2DM with metformin 482 215(44.6%) 56.1 325 8.0% 24 weeks Lixisenatide 20 ug, daily Placebo AF
2014[39]
T2DM with a recent 107
ELIXA, 2015[40] NCTO01147250 6063 4207(69.3%) 60.3 30.2 7.7% Lixisenatide 20 ug, daily Placebo AF/AFL/VAs/SCD
acute coronary event weeks
GetGoal-Duo-2, T2DM with
NCT01768559 893 405(45.3%) 59.8 322 7.8% 26 weeks Lixisenatide 20 ug, daily Insulin Glulisine AF
2016[41] overweight




Registration Population Age BMI Follow-up Outcomes of
Trials, year Inclusion criteria Males, n(%) HbAle Interventions Controls
number size (years) (kg/m?) duration interest
PIONEER 2,
NCTO02863328  T2DM with metformin 819 415(50.5%) 58.0 32.8 8.1% 52 weeks Oral semaglutide 14mg, daily Empagliflozin AF/VAs
2019[42]
PIONEER 3,
NCT02607865  T2DM with metformin 1861 984(52.8%) 58.0 325 8.3% 78 weeks Oral semaglutide 3/7/14mg, daily Sitagliptin AF/AFL/SCD
2019[43]
PIONEER 5, T2DM with moderate
NCT02827708 324 156(48.1%) 70.0 324 8.0% 26 weeks Oral semaglutide 14mg, daily Placebo AF
2019[44] renal impairment
PIONEER 6, T2DM with high CVD
NCT02692716 3182 2176(68.4%) 66.0 323 8.2% 68 weeks Oral semaglutide 14mg, daily Placebo AF/AFL/VAs/SCD
2019[45] risk
PIONEER 8,
NCT03021187 T2DM with insulin 730 395(54%) 61.0 31.0 8.2% 52 weeks Oral semaglutide 3/7/14mg, daily Placebo AFL/VAs
2019[46]
SUSTAIN 6, T2DM with a standard 104
NCT01720446 3297 2002(60.7%) 64.6 32.8 8.7% Sc semaglutide 0.5mg/1mg, weekly Placebo AF/AFL/VAs/SCD
2016[47] care regimen weeks
SUSTAIN 2,
NCT01930188 T2DM with OAD 1225 620(50.6%) 55.1 325 8.1% 56 weeks Sc semaglutide 0.5mg/1mg, weekly Sitagliptin, placebo AF
2017[48]
SUSTAIN 4, T2DM with naive
NCT02128932 1082 574(53%) 56.5 33.0 8.2% 30 weeks Sc semaglutide 0.5mg/1mg, weekly Insulin glargine AF
2017[49] insulin
Kaku et al, 2018[50] NCT02207374 T2DM with OAD 600 429(71.5%) 58.5 26.4 8.1% 56 weeks Sc semaglutide 0.5mg/1mg, weekly Placebo AF
SUSTAIN China,
NCT03061214  T2DM with metformin 867 499(57.5%) 53.1 28.0 8.1% 30 weeks Sc semaglutide 0.5mg/1mg, weekly Sitagliptin AF/AFL
2021[51]
Overweight or obese,
STEP 1, 2021[52] NCT03548935 1961 508(24.9%) 46.0 37.8 5.7% 68 weeks Sc semaglutide 2.4 mg, weekly placebo AF
without T2DM
STEP 2, 2021[53] NCTO03552757  Overweight or obesity 1207 594(49.1%) 55.0 35.7 8.1% 68 weeks Sc semaglutide 1mg/ 2.4mg, weekly placebo AF
STEP 4, 2021[54] NCTO03548987  Overweight or obesity 803 169(21%) 46.0 34.1 5.4% 68 weeks Sc semaglutide 2.4 mg, weekly placebo AF
Obesity, with or
STEP 6, 2022[55] NCTO03811574 400 253(63.1%) 51.0 319 6.4% 68 weeks  Sc semaglutide 1.7mg/2.4 mg, weekly placebo AF

without T2DM




Registration Population Age BMI Follow-up Outcomes of

Trials, year Inclusion criteria Males, n(%) HbAle Interventions Controls
number size (years) (kg/m?) duration interest
T2DM with insulin
SUSTAIN 11,
NCT03689374 glargine and 1728 894(51.1%) 61.2 31.5 8.6% 52 weeks Sc semaglutide 1mg, weekly Insulin Aspart AF/AFL/SCD
2022[56]
metformin

Notes: The registration number represents the unique identifier of ClinicalTrials.gov or EudraCT. Abbreviations: GLP-1 RAs, glucagon-like peptide 1 receptor agonists; T2DM, Type 2 diabetes
mellitus; OAD, oral anti-diabetic drugs; CVD, cardiovascular disease; CKD, chronic kidney disease; SGLT-2i, sodium-glucose cotransporter-2 inhibitors; BMI, body mass index; Sc,

subcutaneous injection; NA, not available; AF, atrial fibrillation; AFL, atrial flutter; VAs, ventricular arrhythmias; SCD, sudden cardiac death.



Figure S1. Methodological quality assessment of included studies

Notes: Domain 1: Risk of bias arising from randomization process Domain 2:
Risk of bias due to deviations from intended interventions Domain 3: Risk of
bias due to missing outcome data. Domain 4: Risk of bias in outcome

measurements. Domain 5: Risk of bias in the selection of reported results.
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Figure S2. Risks of cardiac arrhythmias in patients with GLP-1 RAs treatments
compared with control groups

Notes: Experimental, GLP-1-RAs treatments; Control, placebo or active control. Abbreviations: GLP-1
RAs, glucagon-like peptide 1 receptor agonists; RR, relative risk; CI, confidence interval.

Figure S2.1. The risk of atrial fibrillation in patients with GLP-1RAs

GLP-1 RAs Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
HARMONY 1, 2014 1 150 0 151 — 3.02 [0.12; 73.54] 0.1%
HARMONY 4, 2014 3 504 0 241 —_—t 3.35 [0.17; 64.61] 0.2%
HARMONY 8, 2014 4 249 1 246 B e— 3.95 [0.44; 35.11] 0.3%
Rosenstock et al, 2014 2 285 0 281 — 4.93 [0.24; 102.23) 0.1%
HARMONY 5, 2015 1 2N 1 392 —_—t 1.45 [0.09; 23.03] 0.2%
HARMONY 2, 2016 1 200 0 101 —_—t 1.52 [0.06; 36.95] 0.2%
Harmony Outcomes, 2018 45 4717 41 4715 - 1.10 [0.72; 1.67] 12.0%
Rosenstock et al, 2020 0 400 1 413 —1 0.34 [0.01; 842] 04%
AWARD-3, 2014 0 539 1 268 ———— 0.17 [0.01; 4.06] 0.6%
AWARD-5, 2014 1 606 0 492 — 244 [0.10; 59.67] 0.2%
AWARD-4, 2015 1 588 0 296 —_—t 1.51 [0.06; 36.99] 0.2%
AWARD-9, 2017 1 150 0 150 ——t———  3.00 [0.12; 73.06] 0.1%
AWARD-7, 2018 1 382 0 194 — 1.53 [0.06; 37.27] 0.2%
AWARD-10, 2018 0 283 1 140 ——m——jF— 0.17 [0.01; 4.03] 0.6%
REWIND, 2019 90 4943 62 4949 - 145 [1.05; 2.00] 18.1%
Heine et al, 2005 1 282 0 267 — 2.84 [0.12; 69.43] 0.1%
Nauck et al, 2007 1 253 0 248 — 294 [0.12; 71.85] 0.1%
NCT00701935, 2008 0 43 1 37 —m——1— 0.29 [0.01; 6.85] 0.5%
EUREXA, 2012 2 51 2 508 — 0.99 [0.14; 7.03] 0.6%
Inagaki et al, 2012 1 215 0 212 —Ft—— 296 [0.12; 72.21] 0.1%
LEAD-2, 2009 2 724 1 363 s s— 1.00 [0.09; 11.02] 0.4%
LEAD-3 Mono, 2009 0 498 1 248 ————+t— 0.17 [0.01; 4.06] 0.6%
Charbonnel et al, 2012 0 324 1 326 ————1T— 0.34 [0.01; 8.20] 0.4%
MDlI-Liraglutide, 2015 0 64 1 60 ——F— 0.31 [0.01; 7.53] 0.5%
SCALE Obesity and Prediabetes, 2015 6 2481 2 1242 —t— 1.50 [0.30; 7.43] 0.8%
Vanderheiden et al, 2016 1 35 0 36 —f——— 3.08 [0.13; 73.22] 0.1%
LEADER, 2016 89 4668 97 4672 * 092 [0.69; 1.22] 28.3%
Zang et al, 2016 0 183 1 184 ——t— 0.34 [0.01; 8.17] 0.4%
SCALE Insulin, 2020 0 195 1 197 —m——p— 0.34 [0.01; 8.22] 0.4%
GETGOAL-M, 2013 1 510 0 170 1.00 [0.04; 24.48] 0.2%
GETGOAL-L, 2013 0 328 1 167 — 0.17 [0.01; 4.15] 0.6%
GETGOAL-F1, 2014 2 322 1 160 —_—t 0.99 [0.09; 10.88] 0.4%
ELIXA, 2015 23 3031 30 3032 ks 0.77 [0.45; 1.32] 8.8%
GetGoal-Duo-2, 2016 0 298 1 595 R E 0.66 [0.03; 16.27] 0.3%
PIONEER 2, 2019 0 410 3 409 — 0.14 [0.01; 2.75] 1.0%
PIONEER 3, 2019 6 1395 4 466 ——t 0.50 [0.14; 1.77] 1.8%
PIONEER 5, 2019 1 163 1 161 —_—t 0.99 [0.06; 15.66] 0.3%
PIONEER 6, 2019 6 1591 14 1591 —a— 043 [0.17; 1.11] 4.1%
SUSTAIN 6, 2016 26 1648 38 1649 - 0.68 [0.42; 1.12] 11.1%
SUSTAIN 2, 2017 1 818 0 407 e 1.49 [0.06; 36.58] 0.2%
SUSTAIN 4, 2017 2 722 1 360 s e— 1.00 [0.09; 10.96] 0.4%
Kaku et al, 2018 1 480 0 120 e 0.75 [0.03; 18.35] 0.2%
SUSTAIN China, 2021 1 577 0 290 —_— 1.51 [0.06; 36.93] 0.2%
STEP 1, 2021 2 1306 1 655 _— 1.00 [0.09; 11.04] 0.4%
STEP 2, 2021 4 805 2 402 . 1.00 [0.18; 5.43] 0.8%
STEP 4, 2021 1 535 2 268 —_—t 0.25 [0.02; 2.75] 0.8%
STEP 6, 2022 0 299 1 101 ——————t 0.11 [0.00; 2.75] 0.7%
SUSTAIN 11, 2022 1 874 3 864 —t 0.33 [0.03; 3.16] 0.9%
Common effect model 40855 33496 4 0.97 [0.83; 1.12] 100.0%
Heterogeneity: /% = 0%, t° = 0.0428, p = 0.93 r T T L
0.01 01 1 10 100
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Figure S2.2. The risk of atrial flutter in patients with GLP-1RAs

GLP1-RAs
Study Events Total
HARMONY 4, 2014 1 504
HARMONY 8, 2014 1 249
Harmony Outcomes, 2018 6 4717
Rosenstock et al, 2020 1 400
AWARD+4, 2015 1 588
REWIND, 2019 15 4943
Nauck et al, 2007 0 253
EUREXA, 2012 1 51
LEAD-2, 2009 1 724
SCALE Obesity and Prediabetes, 2015 0 2481
LEADER, 2016 17 4668
SCALE Insulin, 2020 0 195
GETGOAL-L, 2013 1 328
ELIXA, 2015 3 3031
PIONEER 3, 2019 1 1395
PIONEER 6, 2019 3 1591
PIONEER 8, 2019 1 546
SUSTAIN 6, 2016 2 1648
SUSTAIN China, 2021 1 577
SUSTAIN 11, 2022 1 874
Common effect model 30223

Heterogeneity: I° = 0%, t° = 0, p = 0.96

Control
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1.44 [0.06; 35.12)
2.96 [0.12; 72.41)
0.43 [0.16; 1.11]
3.10 [0.13; 75.81)
1.51 [0.06; 36.99]
0.83 [0.42; 1.65]
0.33 [0.01; 7.98]
2.98 [0.12; 73.04]
1.51 [0.06; 36.86)
0.17 [0.01; 4.09]
1.06 [0.54; 2.10]
0.20 [0.01; 4.18]
1.53 [0.06; 37.35]
0.60 [0.14; 2.51]
1.00 [0.04; 24.58]
3.00 [0.31;28.81]
1.01 [0.04; 24.75)
0.40 [0.08; 2.06]
1.51 [0.06; 36.93]
2.97 [0.12; 72.70)

95%-Cl Weight

0.9%
0.7%
19.5%
0.7%
0.9%
25.0%
21%
0.7%
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22.3%
3.5%
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7.0%
0.9%
0.7%

0.83 [0.59; 1.17] 100.0%

Figure S2.3. The risk of ventricular arrhythmias in patients with GLP-1RAs

GLP1-RAs
Study Events Total
HARMONY 4, 2014 1 504
HARMONY 8, 2014 1 249
Rosenstock et al, 2014 0 285
Harmony Outcomes, 2018 12 4717
Ferdinand et al, 2014 0 505
AWARD-2, 2015 1 545
AWARD-4, 2015 2 588
Chen et al, 2018 1 492
REWIND, 2019 15 4943
Davies et al, 2013 1 1M1
LEAD-2, 2009 0 724
SCALE Obesity and Prediabetes, 2015 2 2481
LEADER, 2016 30 4668
GETGOAL-M, 2013 1 510
ELIXA, 2015 11 3031
PIONEER 2, 2019 1 410
PIONEER 6, 2019 1 1591
PIONEER 8, 2019 1 546
SUSTAIN 6, 2016 14 1648
Common effect model 28548

Heterogeneity: 12 = 0%, T° = 0.0019, p = 0.96
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1.44 [0.06; 35.12)
2.96 [0.12; 72.41]
0.33 [0.01; 8.03]
0.71 [0.34; 1.48]
0.17 [0.01; 4.04)
1.44 [0.06; 35.32]
1.01 [0.09; 11.06]
1.48 [0.06; 36.28)
1.50 [0.68; 3.34]
2.84 [0.12; 68.91]
0.17 [0.01; 4.10]
2.50 [0.12; 52.11]
1.67 [0.93; 2.99]
1.00 [0.04; 24.48)
1.00 [0.43; 2.30]
2.99 [0.12; 73.25]
1.00 [0.06; 15.97]
1.01 [0.04; 24.75)
1.75 [0.74; 4.16]

95%-Cl Weight

0.9%
0.6%
1.9%
21.9%
2.6%
0.9%
1.7%
0.9%
12.9%
0.7%
2.6%
0.9%
23.2%
1.0%
14.2%
0.6%
1.3%
1.0%
10.3%

1.24 [0.92; 1.67] 100.0%



Figure S2.4. The risk of sudden cardiac death in patients with GLP-1RAs

GLP1-RAs
Study Events Total
HARMONY 3, 2014 1 302
Harmony Outcomes, 2018 9 4717
AWARD-5, 2014 0 606
AWARD-7, 2018 0 382
REWIND, 2019 16 4943
DURATION-3, 2010 1 223
LEAD-2, 2009 1 724
Pratley et al, 2010 0 439
SCALE Obesity and Prediabetes, 2015 1 2481
LEADER, 2016 35 4668
ELIXA, 2015 3 3031
PIONEER 3, 2019 2 1395
PIONEER 6, 2019 6 1591
SUSTAIN 6, 2016 9 1648
SUSTAIN 11, 2022 1 874
Common effect model 28024

Heterogeneity: 12 = 0%, t* = 0, p = 0.89
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2.35 [0.15; 37.46)
0.82 [0.34; 1.97)
0.27 [0.01; 6.63]
0.17 [0.01; 4.14]
0.76 [0.40; 1.46)
3.00 [0.12; 73.25)
1.51 [0.06; 36.86]
0.17 [0.01; 4.07)
0.50 [0.03; 8.00)
0.80 [0.51; 1.24]
1.00 [0.20; 4.95]
1.67 [0.08; 34.75]
2.00 [0.50; 7.98]
1.80 [0.60; 5.36]
2.97 [0.12; 72.70)

95%-Cl Weight

0.6%
11.3%
1.7%
21%
21.6%
0.5%
0.7%
21%
1.4%
45.4%
3.1%
0.8%
3.1%
5.2%
0.5%

0.89 [0.67; 1.19] 100.0%



Figure S3. Subgroup analyses on the association of GLP-1 RAs use with incident
atrial fibrillation

Notes: Experimental, GLP-1RAs treatments; Control, placebo or active control. Study designs: CVOT

or non-CVOT. Abbreviations: RR, relative risks; CI, confidential intervals; GLP-1RAs, glucagon-like

peptide 1 receptor agonists; BMI, body mass index; CVOT, cardiovascular outcome trial.

Figure S3.1. Effects of different GLP-1 RAs individuals on the association between
GLP-1 RAs and the risk of atrial fibrillation
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GLP-1RAs Control

Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Drug types = Albiglutide

HARMONY 1, 2014 1 150 0 151 I— 3.02 [0.12; 73.54] 0.1%
HARMONY 4, 2014 3 504 0 241 3.35 [0.17; 64.61] 0.2%
HARMONY 8, 2014 4 249 1 246  Ene— 3.95 [0.44; 35.11] 0.3%
Rosenstock et al, 2014 2 285 0 281 — 4.93 [0.24;102.23] 0.1%
HARMONY 5, 2015 1 21 1 392 —— 1.45 [0.09; 23.03] 0.2%
HARMONY 2, 2016 1 200 0 101 —— 1.52 [0.06; 36.95] 0.2%
Harmony Outcomes, 2018 45 4717 41 4715 - 1.10 [0.72; 1.67] 12.0%
Rosenstock et al, 2020 0 400 1 413 ———F— 0.34 [0.01; 8.42] 0.4%
Common effect model 6776 6540 > 1.24 [0.84; 1.83] 13.6%
Drug types = Dulaglutide

AWARD-3, 2014 0 539 1 268 ———-1— 0.17 [0.01; 4.06] 0.6%
AWARD-5, 2014 1 606 0 492 —— 2.44 [0.10; 59.67] 0.2%
AWARD-4, 2015 1 588 0 296 e 1.51 [0.06; 36.99] 0.2%
AWARD-9, 2017 1 150 0 150 — 3.00 [0.12; 73.06] 0.1%
AWARD-7, 2018 1 382 0 194 E— 1.53 [0.06; 37.27) 0.2%
AWARD-10, 2018 0 283 1 140 ———1— 0.17 [0.01; 4.03] 0.6%
REWIND, 2019 90 4943 62 4949 i 145 [1.05; 2.00] 18.1%
Common effect model 7491 6489 > 140 [1.03; 1.90] 20.0%
Drug types = Exenatide

Heine et al, 2005 1 282 0 267 B B — 2.84 [0.12; 69.43] 0.1%
Nauck et al, 2007 1 253 0 248 —t— 294 [0.12; 71.85] 0.1%
NCT00701935, 2008 0 43 1 37 —t 0.29 [0.01; 6.85] 0.5%
EUREXA, 2012 2 MM 2 508 —_—t 099 [0.14; 7.03] 0.6%
Inagaki et al, 2012 1 215 0 212 —t—— 296 [0.12; 72.21] 0.1%
Common effect model 1304 1272 o v 1.34 [0.43; 4.18) 1.5%
Drug types = Liraglutide

LEAD-2, 2009 2 724 1 363 B e— 1.00 [0.09; 11.02] 0.4%
LEAD-3 Mono, 2009 0 498 1 248 ———7j— 0.17 [0.01; 4.06] 0.6%
Charbonnel et al, 2012 0 324 1 326 ——rif— 0.34 [0.01; 8.20] 0.4%
MDI-Liraglutide, 2015 0 64 1 60 — 0.31 [0.01; 7.53] 0.5%
SCALE Obesity and Prediabetes, 2015 6 2481 2 1242 —t— 1.50 [0.30; 7.43] 0.8%
Vanderheiden et al, 2016 1 35 0 36 ———— 3.08 [0.13; 73.22] 0.1%
LEADER, 2016 89 4668 97 4672 -] 092 [0.69; 1.22] 28.3%
Zang et al, 2016 0 183 1 184 — 0.34 [0.01; 8.17] 0.4%
SCALE Insulin, 2020 0 195 1 197 Sa— 0.34 [0.01; 8.22] 0.4%
Common effect model 9172 7328 * 0.90 [0.68; 1.17] 32.0%
Drug types = Lixisenatide

GETGOAL-M, 2013 1 510 0 170 ———— 1.00 [0.04; 24.48] 0.2%
GETGOAL-L, 2013 0 328 1 167 ——————1— 0.17 [0.01; 4.15] 0.6%
GETGOAL-F1, 2014 2 322 1 160 R 0.99 [0.09; 10.88] 0.4%
ELIXA, 2015 23 3031 30 3032 0.77 [0.45; 1.32] 8.8%
GetGoal-Duo-2, 2016 0 298 1 595 + 0.66 [0.03; 16.27] 0.3%
Common effect model 4489 4124 0.74 [0.45; 1.23] 10.2%
Drug types = Oral semaglutide

PIONEER 2, 2019 0 410 3 409 ————+1— 0.14 [0.01; 2.75] 1.0%
PIONEER 3, 2019 6 1395 4 466 1 0.50 [0.14; 1.77) 1.8%
PIONEER 5, 2019 1 163 1 161 e E— 0.99 [0.06; 15.66] 0.3%
PIONEER 6, 2019 6 1591 14 1591 —a— 043 [0.17; 1.11] 4.1%
Common effect model 3559 2627 - 0.43 [0.21; 0.87] 7.2%
Drug types = Sc semaglutide

SUSTAIN 6, 2016 26 1648 38 1649 - 0.68 [0.42; 1.12] 11.1%
SUSTAIN 2, 2017 1 818 0 407 —_— 1.49 [0.06; 36.58] 0.2%
SUSTAIN 4, 2017 2 722 1 360 R 1.00 [0.09; 10.96] 0.4%
Kaku et al, 2018 1 480 0 120 _— 0.75 [0.03; 18.35] 0.2%
SUSTAIN China, 2021 1 577 0 290 —_— 1.51 [0.06; 36.93] 0.2%
STEP 1, 2021 2 1306 1 655 —t 1.00 [0.09; 11.04] 0.4%
STEP 2, 2021 4 805 2 402 —t 1.00 [0.18; 543] 0.8%
STEP 4, 2021 1 535 2 268 e 025 [0.02; 2.75] 0.8%
STEP 6, 2022 0 299 1 101 ——————j 0.11 [0.00; 2.75] 0.7%
SUSTAIN 11, 2022 1 874 3 864 — 0.33 [0.03; 3.16] 0.9%
Common effect model 8064 5116 > 0.67 [0.44; 1.02] 15.6%
Common effect model 40855 33496 4 0.97 [0.83; 1.12] 100.0%
Heterogeneity: /2 = 0%, v* = 0.0428, p = 0.93 f T J !

Test for overall effect: z = -0.45 (p = 0.65) 0.01 041 1 10 100

Test for subgroup differences: xg =16.86,df =6 (p <0.01)
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Figure S3.2. Effects of different treatment doses of GLP-1 RAs on the association
between GLP-1 RAs and the risk of atrial fibrillation

GLP-1 RAs Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Dose = Low dose
HARMONY 1, 2014 1 150 0 15 — 3.02 [0.12; 73.54] 0.2%
HARMONY 4, 2014 3 504 0 24 —_—t 3.35 [0.17; 64.61] 0.2%
HARMONY 8, 2014 4 249 1 246 B B — 3.95 [0.44; 35.11] 0.3%
Rosenstock et al, 2014 2 285 0 281 — 4.93 [0.24;102.23] 0.2%
HARMONY 5, 2015 1 271 1 392 1.45 [0.09; 23.03] 0.3%
HARMONY 2, 2016 1 101 0 101 —] 3.00 [0.12; 72.78] 0.2%
Harmony Outcomes, 2018 45 4717 41 4715 - 1.10 [0.72; 1.67] 12.8%
Rosenstock et al, 2020 0 400 1 413 ——mF 0.34 [0.01; 8.42] 0.5%
AWARD-3, 2014 0 270 1 268 ———F— 0.33 [0.01; 8.09] 0.5%
AWARD-5, 2014 1 302 0 492 — 4.88 [0.20; 119.51] 0.1%
AWARD-10, 2018 0 141 1 140 —rtp— 0.33 [0.01; 8.06] 0.5%
LEAD-2, 2009 0 482 1 363 ——rt— 0.25 [0.01; 6.15] 0.5%
LEAD-3 Mono, 2009 0 247 1 248 ——1—— 0.33 [0.01; 8.18] 0.5%
Charbonnel et al, 2012 0 324 1 326 ———1— 0.34 [0.01; 8.20] 0.5%
PIONEER 3, 2019 3 466 4 466 — 0.75 [0.17; 3.33] 1.2%
SUSTAIN 6, 2016 14 826 38 1749 —-— 0.78 [0.43; 1.43] 7.6%
SUSTAIN 2, 2017 1 409 0 407 —t—— 299 [0.12; 73.07] 0.2%
SUSTAIN 4, 2017 1 362 1 360 _—t 0.99 [0.06; 15.84] 0.3%
Kaku et al, 2018 1 239 0 120 — 1.51 [0.06; 36.78] 0.2%
Common effect model 10745 11479 > 1.04 [0.77; 1.40] 26.6
Dose = High dose
AWARD-3, 2014 0 269 1 268 @ ———F— 0.33 [0.01; 8.12] 0.5%
AWARD-4, 2015 1 295 0 29 —t——— 3.01 [0.12; 73.59] 0.2%
AWARD-9, 2017 1 150 0 150 — 3.00 [0.12; 73.06] 0.2%
AWARD-7, 2018 1 192 0 194 — 3.03 [0.12; 73.95] 0.2%
AWARD-10, 2018 0 142 1 140 ——p— 0.33 [0.01; 8.00] 0.5%
REWIND, 2019 90 4943 62 4949 - 145 [1.05; 2.00] 19.4%
LEAD-2, 2009 2 242 1 363 — 3.00 [0.27; 32.90] 0.2%
LEAD-3 Mono, 2009 0 251 1 248 ———1— 0.33 [0.01; 8.05] 0.5%
MDI-Liraglutide, 2015 0 64 1 60 — 0.31 [0.01; 7.53] 0.5%
SCALE Obesity and Prediabetes, 2015 6 2481 2 1242 —t— 1.50 [0.30; 7.43] 0.8%
Vanderheiden et al, 2016 1 35 0 36 -t 3.08 [0.13; 73.22] 0.2%
LEADER, 2016 89 4668 97 4672 | 092 [0.69; 1.22] 30.3%
Zang et al, 2016 0 183 1 184 — 0.34 [0.01; 8.17] 0.5%
SCALE Insulin, 2020 0 195 1 197 E— 0.34 [0.01; 8.22] 0.5%
PIONEER 2, 2019 0 410 3 409 — 0.14 [0.01; 2.75] 1.1%
PIONEER 3, 2019 3 929 4 466 — 0.38 [0.08; 1.67] 1.7%
PIONEER 5, 2019 1 163 1 161 R 0.99 [0.06; 15.66] 0.3%
PIONEER 6, 2019 6 1591 14 1591 —— 043 [0.17; 1.11] 44%
SUSTAIN 6, 2016 12 822 38 1749 — 067 [0.35; 1.28] 7.6%
SUSTAIN 4, 2017 1 360 1 360 _— 1.00 [0.06; 15.93] 0.3%
SUSTAIN China, 2021 1 290 0 290 ——+—— 3.00 [0.12; 73.34] 0.2%
STEP 1, 2021 2 1306 1 655 R e— 1.00 [0.09; 11.04] 0.4%
STEP 2, 2021 4 805 2 402 —_—t 1.00 [0.18; 5.43] 0.8%
STEP 4, 2021 1 535 2 268 —_—T 0.25 [0.02; 2.75] 0.8%
STEP 6, 2022 0 299 1 101 ————7— 0.11 [0.00; 2.75] 0.7%
SUSTAIN 11, 2022 1 874 3 864 S 0.33 [0.03; 3.16] 0.9%
Common effect model 22494 20315 4 0.97 [0.81; 1.17] 73.4
Common effect model 33239 31794 4 0.99 [0.85; 1.16] 100.0%
Heterogeneity: I° = 0%, v° = 0.0400, p = 0.88 T J !
Test for overall effect: z = -0.13 (p = 0.90) 0.01 0.1 1 10 100

Test for subgroup differences: xf =0.12,df=1(p =0.72)
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Figure S3.3. Effects of follow-up duration on the association between GLP-1 RAs and
the risk of atrial fibrillation

GLP-1 RAs Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Follow-up duration = 52 weeks
HARMONY 1, 2014 1 150 0 151 — 3.02 [0.12; 73.54] 0.1%
HARMONY 4, 2014 3 504 0 241 e 3.35 [0.17; 64.61] 0.2%
HARMONY 8, 2014 4 249 1 246 R B e— 3.95 [0.44; 35.11] 0.3%
Rosenstock et al, 2014 2 285 0 281 —F—— 4.93 [0.24; 102.23] 0.1%
HARMONY 5, 2015 1 21 1 392 —_—t 1.45 [0.09; 23.03] 0.2%
HARMONY 2, 2016 1 200 0 101 T B — 1.52 [0.06; 36.95] 0.2%
Rosenstock et al, 2020 0 400 1 413 —_— 0.34 [0.01; 8.42] 04%
AWARD-3, 2014 0 539 1 268 ————-f— 0.17 [0.01; 4.06) 0.6%
AWARD-5, 2014 1 606 0 492 _—t 244 [0.10; 59.67] 0.2%
AWARD-4, 2015 1 588 0 296 ——— 1.51 [0.06; 36.99] 0.2%
AWARD-9, 2017 1 150 0 150 —_— 3.00 [0.12; 73.06]) 0.1%
AWARD-7, 2018 1 382 0 194 —_—— 1.53 [0.06; 37.27] 0.2%
AWARD-10, 2018 0 283 1 140 ——F— 0.17 [0.01; 4.03] 0.6%
Heine et al, 2005 1 282 0 267 R 2.84 [0.12; 69.43] 0.1%
Nauck et al, 2007 1 253 0 248 —t——— 294 [0.12; 71.85] 0.1%
NCTO00701935, 2008 0 43 1 37 ——t 0.29 [0.01; 6.85] 0.5%
Inagaki et al, 2012 1 215 0 212 —f——— 296 [0.12; 72.21] 0.1%
LEAD-2, 2009 2 724 1 363 I e— 1.00 [0.09; 11.02] 0.4%
Charbonnel et al, 2012 0 324 1 326 ——rt—— 0.34 [0.01; 8.20] 0.4%
MDI-Liraglutide, 2015 0 64 1 60 ————r"f— 0.31 [0.01; 7.53] 0.5%
Vanderheiden et al, 2016 1 35 0 36 —1——— 3.08 [0.13; 73.22] 0.1%
Zang et al, 2016 0 183 1 184 —_— 0.34 [0.01; 8.17] 04%
GETGOAL-M, 2013 1 510 0 170 — 1.00 [0.04; 24.48] 0.2%
GETGOAL-L, 2013 0 328 1 167 — 0.17 [0.01; 4.15] 0.6%
GETGOAL-F1, 2014 2 322 1 160 ——— 0.99 [0.09; 10.88] 0.4%
ELIXA, 2015 23 3031 30 3032 = 0.77 [0.45; 1.32]) 8.8%
GetGoal-Duo-2, 2016 0 298 1 595 —_— 0.66 [0.03; 16.27) 0.3%
PIONEER 2, 2019 0 410 3 409 0.14 [0.01; 2.75] 1.0%
PIONEER 5, 2019 1 163 1 161 — 0.99 [0.06; 15.66] 0.3%
SUSTAIN 4, 2017 2 722 1 360 —_—t 1.00 [0.09; 10.96] 0.4%
SUSTAIN China, 2021 1 577 0 290 —_—— 1.51 [0.06; 36.93] 0.2%
SUSTAIN 11, 2022 1 874 3 864 R 0.33 [0.03; 3.16] 0.9%
Common effect model 3965 11306 ﬂ’ 0.89 [0.62; 1.26] 19.3%
Follow-up duration = >52 weeks
Harmony Outcomes, 2018 45 4717 41 4715 1.10 [0.72; 1.67] 12.0%
REWIND, 2019 90 4943 62 4949 ; 145 [1.05; 2.00] 18.1%
EUREXA, 2012 2 51 2 508 —t 099 [0.14; 7.03] 0.6%
LEAD-3 Mono, 2009 0 498 1 248 — 0.17 [0.01; 4.06] 0.6%
SCALE Obesity and Prediabetes, 2015 6 2481 2 1242 R e 1.50 [0.30; 7.43] 0.8%
LEADER, 2016 89 4668 97 4672 = 0.92 [0.69; 1.22] 28.3%
SCALE Insulin, 2020 0 195 1 197 — 0.34 [0.01; 8.22] 04%
PIONEER 3, 2019 6 1395 4 466 ——t 0.50 [0.14; 1.77) 1.8%
PIONEER 6, 2019 6 1591 14 1591 —— 043 [0.17; 1.11] 41%
SUSTAIN 6, 2016 26 1648 38 1649 - 068 [0.42; 1.12) 11.1%
SUSTAIN 2, 2017 1 818 0 407 R 1.49 [0.06; 36.58] 0.2%
Kaku et al, 2018 1 480 0 120 —_— 0.75 [0.03; 18.35] 0.2%
STEP 1, 2021 2 1306 1 655 s s— 1.00 [0.09; 11.04] 0.4%
STEP 2, 2021 4 805 2 402 —_—t 1.00 [0.18; 5.43] 0.8%
STEP 4, 2021 1 535 2 268 —_— 0.25 [0.02; 2.75] 0.8%
STEP 6, 2022 0 299 1 101 —] 0.11 [0.00; 2.75] 0.7%
Common effect model 26890 22190 ‘ 0.99 [0.84; 1.16] 80.7%
Common effect model 40855 33496 4 0.97 [0.83; 1.12] 100.0%
Heterogeneity: 1> = 0%, v* = 0.0428, p = 0.93 f T T 1
Test for overall effect: z = -0.45 (p = 0.65) 0.01 0.1 1 10 100

Test for subgroup differences: xf =0.29,df =1 (p = 0.59)
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Figure S3.4. Effects of baseline BMI on the association between GLP-1 RAs and the
risk of atrial fibrillation

GLP-1 RAs Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Baseline BMI = High
HARMONY 1, 2014 1 150 0 151 E— 3.02 [0.12;73.54) 0.1%
HARMONY 4, 2014 3 504 0 241 —_—tf 3.35 [0.17;64.61] 0.2%
HARMONY 2, 2016 1 200 0 101 e IASE— 1.52 [0.06;36.95] 0.2%
AWARD-3, 2014 0 539 1 268 ———1— 0.17 [0.01; 4.06]) 0.6%
AWARD-4, 2015 1 588 0 296 B I— 1.51 [0.06;36.99] 0.2%
AWARD-9, 2017 1 150 0 150 —t—— 3.00 [0.12;73.06] 0.1%
AWARD-7, 2018 1 382 0 194 A S— 1.53 [0.06; 37.27] 0.2%
AWARD-10, 2018 0 283 1 140 ————1— 0.17 [0.01; 4.03] 0.6%
EUREXA, 2012 2 5N 2 508 . E— 0.99 [0.14; 7.03] 0.6%
LEAD-3 Mono, 2009 0 498 1 248 ————7— 0.17 [0.01; 4.06] 0.6%
Charbonnel et al, 2012 0 324 1 326 ———F— 0.34 [0.01; 8.20) 0.4%
MDI-Liraglutide, 2015 0 64 1 60 — 0.31 [0.01; 7.53] 0.5%
SCALE Obesity and Prediabetes, 2015 6 2481 2 1242 —t— 1.50 [0.30; 7.43] 0.8%
Vanderheiden et al, 2016 1 35 0 36 —t+—+— 3.08 [0.13;73.22] 0.1%
LEADER, 2016 89 4668 97 4672 -] 0.92 [0.69; 1.22] 28.5%
SCALE Insulin, 2020 0 195 1 197 — 0.34 [0.01; 8.22] 0.4%
GETGOAL-M, 2013 1 510 0 170 1.00 [0.04;24.48] 0.2%
GETGOAL-F1, 2014 2 322 1 160 B — 0.99 [0.09; 10.88] 0.4%
PIONEER 2, 2019 0 410 3 409 — 0.14 [0.01; 2.75) 1.0%
PIONEER 3, 2019 6 1395 4 466 — 0.50 [0.14; 1.77) 1.8%
PIONEER 5, 2019 1 163 1 161 e 0.99 [0.06; 15.66] 0.3%
SUSTAIN 6, 2016 26 1648 38 1649 - 0.68 [0.42; 1.12) 11.2%
SUSTAIN 2, 2017 1 818 0 407 e I S— 1.49 [0.06; 36.58] 0.2%
SUSTAIN 4, 2017 2 722 1 360 I e— 1.00 [0.09; 10.96] 0.4%
STEP 1, 2021 2 1306 1 655 e e— 1.00 [0.09; 11.04] 0.4%
STEP 2, 2021 4 805 2 402 —_—t 1.00 [0.18; 5.43] 0.8%
STEP 4, 2021 1 535 2 268 —_—t 0.25 [0.02; 2.75] 0.8%
Common effect model 20206 13937 -« 0.84 [0.67; 1.04] 51.6%
Baseline BMI = Low
HARMONY 8, 2014 4 249 1 246 e 3.95 [0.44;35.11] 0.3%
HARMONY 5, 2015 1 21 1 392 —_— 1.45 [0.09;23.03] 0.2%
Harmony Outcomes, 2018 45 4717 41 4715 E 3 1.10 [0.72; 1.67] 12.0%
Rosenstock et al, 2020 0 400 1 413 —_— 0.34 [0.01; 842] 04%
AWARD-5, 2014 1 606 0 492 — 2.44 [0.10;59.67) 0.2%
REWIND, 2019 90 4943 62 4949 i 1.45 [1.05; 2.00] 18.2%
Heine et al, 2005 1 282 0 267 — 2.84 [0.12;69.43]) 0.2%
Nauck et al, 2007 1 253 0 248 — 294 [0.12;71.85) 0.1%
Inagaki et al, 2012 1 215 0 212 — 296 [0.12;72.21] 0.1%
LEAD-2, 2009 2 724 1 363 I — 1.00 [0.09; 11.02] 0.4%
Zang et al, 2016 0 183 1 184 ——rt— 0.34 [0.01; 8.17] 04%
GETGOAL-L, 2013 0 328 1 167 — 0.17 [0.01; 4.15] 0.6%
ELIXA, 2015 23 3031 30 3032 - 0.77 [0.45; 1.32] 8.8%
GetGoal-Duo-2, 2016 0 298 1 595 —_— 0.66 [0.03; 16.27]) 0.3%
PIONEER 6, 2019 6 1591 14 1591 —— 043 [0.17; 1.11] 41%
Kaku et al, 2018 1 480 0 120 —_— 0.75 [0.03; 18.35] 0.2%
SUSTAIN China, 2021 1 577 0 290 B E— 1.51 [0.06; 36.93] 0.2%
STEP 6, 2022 0 299 1 101 —————q 0.11 [0.00; 2.75) 0.7%
SUSTAIN 11, 2022 1 874 3 864 —_— 0.33 [0.03; 3.16]) 0.9%
Common effect model 20321 19241 1.10 [0.89; 1.35] 48.4%
Common effect model 40527 33178 4 0.96 [0.83; 1.12] 100.0%
Heterogeneity: 1° = 0%, v = 0.0435, p = 0.93 ! I !
Test for overall effect: z = -0.48 (p = 0.63) 0.01 0.1 1 10 100

Test for subgroup differences: xf =3.14,df=1(p =0.08)
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Figure S3.5. Effects of study designs on the association between GLP-1 RAs and the
risk of atrial fibrillation

GLP-1 RAs Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Study designs = non-CVOT
HARMONY 1, 2014 1 150 0 151 ——— 3.02 [0.12; 73.54] 0.4%
HARMONY 4, 2014 3 504 0 241 —_— 3.35 [0.17; 64.61] 0.5%
HARMONY 8, 2014 4 249 1 246 -4 3.95 [0.44; 35.11] 0.9%
Rosenstock et al, 2014 2 285 0 281 —t—— 4.93 [0.24;102.23] 0.5%
HARMONY 5, 2015 1 271 1 392 1.45 [0.09; 23.03] 0.6%
HARMONY 2, 2016 1 200 0 101 e 1.52 [0.06; 36.95] 0.4%
Rosenstock et al, 2020 0 400 1 418 —F 0.34 [0.01; 842] 0.4%
AWARD-3, 2014 0 539 1 268 ———F— 0.17 [0.01; 4.06] 0.4%
AWARD-5, 2014 1 606 0 492 —_— 2.44 [0.10; 59.67] 0.4%
AWARD-4, 2015 1 588 0 296 e E— 1.51 [0.06; 36.99] 0.4%
AWARD-9, 2017 1 150 0 150 ——t—— 3.00 [0.12; 73.06] 0.4%
AWARD-7, 2018 1 382 0 194 S R 1.53 [0.06; 37.27] 0.4%
AWARD-10, 2018 0 283 1 140 ———7F— 0.17 [0.01; 4.03] 0.4%
Heine et al, 2005 1 282 0 267 —g———  2.84 [0.12; 69.43] 0.4%
Nauck et al, 2007 1 253 0 248 —g———— 294 [0.12; 71.85] 0.4%
NCT00701935, 2008 0 43 1 37 ——t 0.29 [0.01; 6.85] 0.4%
EUREXA, 2012 2 51 2 508 —_— 0.99 [0.14; 7.03] 1.1%
Inagaki et al, 2012 1 215 0 212 —f—— 296 [0.12; 72.21] 0.4%
LEAD-2, 2009 2 724 1 363 _— 1.00 [0.09; 11.02] 0.8%
LEAD-3 Mono, 2009 0 498 1 248 —e—t— 0.17 [0.01; 4.06] 0.4%
Charbonnel et al, 2012 0 324 1 326 ———7F— 0.34 [0.01; 8.20] 0.4%
MDI-Liraglutide, 2015 0 64 1 60 ——m—F— 0.31 [0.01; 7.53] 04%
SCALE Obesity and Prediabetes, 2015 6 2481 2 1242 — 1.50 [0.30; 7.43] 1.7%
Vanderheiden et al, 2016 1 35 0 36 ——— 3.08 [0.13; 73.22] 0.4%
Zang et al, 2016 0 183 1 184 ———F— 0.34 [0.01; 8.17] 04%
SCALE Insulin, 2020 0 195 1 197 @ ——m—7F— 0.34 [0.01; 8.22] 0.4%
GETGOAL-M, 2013 1 510 0 170 E— 1.00 [0.04; 24.48] 0.4%
GETGOAL-L, 2013 0 328 1 167 ———F— 0.17 [0.01; 4.15] 0.4%
GETGOAL-F1, 2014 2 322 1 160 —_—— 0.99 [0.09; 10.88] 0.8%
GetGoal-Duo-2, 2016 0 298 1 595 —_—— 0.66 [0.03; 16.27] 0.4%
PIONEER 2, 2019 0 410 3 409 ——m—— 0.14 [0.01; 2.75] 0.5%
PIONEER 3, 2019 6 1395 4 466 ——— 0.50 [0.14; 1.77] 2.6%
PIONEER 5, 2019 1 163 1 161 —_— 0.99 [0.06; 15.66] 0.6%
SUSTAIN 2, 2017 1 818 0 407 _—t 1.49 [0.06; 36.58] 0.4%
SUSTAIN 4, 2017 2 722 1 360 —_— 1.00 [0.09; 10.96] 0.8%
Kaku et al, 2018 1 480 0 120 —_— 0.75 [0.03; 18.35] 0.4%
SUSTAIN China, 2021 1 577 0 290 —_— 1.51 [0.06; 36.93] 0.4%
STEP 1, 2021 2 1306 1 655 _— 1.00 [0.09; 11.04] 0.8%
STEP 2, 2021 4 805 2 402 — 1.00 [0.18; 543] 1.5%
STEP 4, 2021 1 535 2 268 —_— 0.25 [0.02; 2.75] 0.8%
STEP 6, 2022 0 299 1 101 — 0.11 [0.00; 2.75] 0.4%
SUSTAIN 11, 2022 1 874 3 864 0.33 [0.03; 3.16] 0.9%
Random effects model 20257 12888 - 0.84 [0.56; 1.27] 26.4%
Study designs = CVOT
Harmony Outcomes, 2018 45 4717 41 4715 1.10 [0.72; 1.67]) 13.2%
REWIND, 2019 90 4943 62 4949 145 [1.05; 2.00] 16.9%
LEADER, 2016 89 4668 97 4672 0.92 [0.69; 1.22] 18.4%
ELIXA, 2015 23 3031 30 3032 0.77 [0.45; 1.32] 9.9%
PIONEER 6, 2019 6 1591 14 1591 043 [0.17; 1.11] 4.2%
SUSTAIN 6, 2016 26 1648 38 1649 0.68 [0.42; 1.12] 11.0%
Random effects model 20598 20608 0.93 [0.70; 1.22] 73.6%
Random effects model 40855 33496 0.92 [0.74; 1.13] 100.0%
Heterogeneity: /% = 0%, * = 0.0428, p = 0.93 | L ! L 1
Test for overall effect: z = -0.82 (p = 0.41) 0.01 0.1 1 10 100

Test for subgroup differences: 7} =0.14,df=1 (p = 0.70)
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Figure S4. Subgroup analyses on the association of GLP-1 RAs use with the
incidence of atrial flutter

Notes: Experimental, GLP-1RAs treatments; Control, placebo or active control. Study designs: CVOT
or non-CVOT. Abbreviations: RR, relative risks; CI, confidential intervals; GLP-1RAs, glucagon-like

peptide 1 receptor agonists; BMI, body mass index; CVOT, cardiovascular outcome trial.

Figure S4.1. Effects of different types of GLP-1 RAs medications on the association
between GLP-1 RAs and the risk of atrial flutter

GLP-1 RAs Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
: i
HARMONY 4, 2014 1 504 0 241 N De— 1.44 [0.06;35.12] 0.9%
HARMONY 8, 2014 1 249 0 246 —t——— 296 [0.12;72.41] 0.7%
Harmony Outcomes, 2018 6 4717 14 4715 B B 0.43 [0.16; 1.11] 19.5%
Rosenstock et al, 2020 1 400 0 413 ——jt—s————  3.10 [0.13;75.81] 0.7%
-
1
1
1
i
AWARD-4, 2015 1 588 0 29 | — 1.51 [0.06;36.99] 0.9%
REWIND, 2019 15 4943 18 4949 i 0.83 [0.42; 1.65] 25.0%
1
i
Nauck et al, 2007 0 253 1 248 ——o—— 0.33 [0.01; 7.98] 21%
EUREXA, 2012 1 511 0 508 ———j————— 298 [0.12;73.04] 0.7%
-—*—-
1
1
LEAD-2, 2009 1 724 0 363 —_—l— 1.51 [0.06; 36.86] 0.9%
SCALE Obesity and Prediabetes, 2015 0 2481 1 1242 —=—4— 0.17 [0.01; 4.09] 2.8%
LEADER, 2016 17 4668 16 4672 —h— 1.06 [0.54; 2.10] 22.3%
SCALE Insulin, 2020 0 195 2 197 ————a—— 0.20 [0.01; 4.18] 3.5%
- ‘
1
1
"
1
GETGOAL-L, 2013 1 328 0 167 e 1.53 [0.06; 37.35] 0.9%
ELIXA, 2015 3 3031 5 3032 i 0.60 [0.14; 2.51]) 7.0%
:
PIONEER 3, 2019 1 1395 0 466 e 1.00 [0.04;24.58] 1.0%
PIONEER 6, 2019 3 1591 1 1591 —H—— 3.00 [0.31;28.81] 1.4%
PIONEER 8, 2019 1 546 0 184 —_— 1.01 [0.04;24.75] 1.0%
-ﬁ—-—
"
1
i
1
SUSTAIN 6, 2016 2 1648 5 1649 . 0.40 [0.08; 2.06] 7.0%
SUSTAIN China, 2021 1 577 0 290 e 1.51 [0.06; 36.93] 0.9%
SUSTAIN 11, 2022 1 874 0 864 ———— 297 [0.12,72.70] 0.7%
.I 4
1
i
Common effect model 30223 26333 - 0.83 [0.59; 1.17] 100.0%
Heterogeneity: 1> = 0%, t* = 0, p = 0.96 f T T L
Test for overall effect: z = -1.04 (p = 0.30) 0.01 0.1 1 10 100

Test for subgroup differences: 72 =1.59,df =6 (p = 0.95)
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Figure S4.2. Effects of different doses of GLP-1 RAs medications on the association
between GLP-1 RAs and the risk of atrial flutter

GLP-1 RAs Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Dose = Low dose
HARMONY 4, 2014 1 504 0 241 —_— 1.44 [0.06; 35.12] 1.1%
HARMONY 8, 2014 1 249 0 246 —f———— 296 [0.12;72.41] 0.8%
Harmony Outcomes, 2018 6 4717 14 4715 — 0.43 [0.16; 1.11] 22.2%
AWARD-4, 2015 1 293 0 29 —t—— 3.03 [0.12;74.09] 0.8%
LEAD-2, 2009 1 482 0 363 —ft———  2.26 [0.09;55.32] 0.9%
PIONEER 8, 2019 1 184 0 184 ——— 3.00 [0.12;73.16] 0.8%
SUSTAIN 6, 2016 1 826 5 1649 — 0.40 [0.05; 3.41] 5.3%
Common effect model 7255 7694 - 0.70 [0.35; 1.40] 31.8%
Dose = High dose
Rosenstock et al, 2020 1 400 0 413 —4—— 3.10 [0.13;75.81] 0.8%
REWIND, 2019 15 4943 18 4949 0.83 [0.42; 1.65] 28.5%
SCALE Obesity and Prediabetes, 2015 0 2481 1 1242 0.17 [0.01; 4.09] 3.2%
LEADER, 2016 17 4668 16 4672 1.06 [0.54; 2.10] 25.4%
SCALE Insulin, 2020 0 195 2 197 ——— 0.20 [0.01; 4.18] 3.9%
PIONEER 3, 2019 1 929 0 466 —_—t 1.51 [0.06; 36.89] 1.1%
PIONEER 6, 2019 3 1691 1 1591 —_— 2.82 [0.29;27.11] 1.6%
SUSTAIN 6, 2016 5 1649 1 822 —_—t 249 [0.29;21.30] 2.1%
SUSTAIN China, 2021 1 290 0 29 1 3.00 [0.12;73.34] 0.8%
SUSTAIN 11, 2022 1 874 0 864 —_— 297 [0.12;72.70] 0.8%
Common effect model 18120 15506 > 1.04 [0.68; 1.58] 68.2%
Common effect model 25375 23200 < 0.93 [0.65; 1.33] 100.0%
Heterogeneity: I° = 0%, v° = 0, p = 0.82 ! ! !
Test for overall effect: z = -0.40 (p = 0.69) 0.01 0.1 1 10 100

Test for subgroup differences: y_f =0.90,df=1(p = 0.34)

Figure S4.3. Effects of follow-up duration on the association between GLP-1 RAs and
the risk of atrial flutter

GLP-1 RAs Control

Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Follow-up duration = <52 weeks H
HARMONY 4, 2014 1 504 0 241 Y R 1.44 [0.06; 35.12] 0.9%
HARMONY 8, 2014 1 249 0 246 ———— 2,96 [0.12;7241] 0.7%
Rosenstock et al, 2020 1 400 0 413 ——f————— 3.10 [0.13;75.81] 0.7%
AWARD-4, 2015 1 588 0 296 —_— 1.51 [0.06; 36.99] 0.9%
Nauck et al, 2007 0 253 1 248 ———1— 0.33 [0.01; 7.98] 2.1%
LEAD-2, 2009 1 724 0 363 — 1.51 [0.06; 36.86] 0.9%
GETGOAL-L, 2013 1 328 0 167 —_—— 1.53 [0.06; 37.35] 0.9%
PIONEER 8, 2019 1 546 0 184 — 1.01 [0.04; 24.75] 1.0%
SUSTAIN China, 2021 1 577 0 290 —_—l 1.51 [0.06; 36.93] 0.9%
SUSTAIN 11, 2022 1 874 0 864 —j——— 297 [0.12;72.70] 0.7%
Common effect model 5043 3312 I’ 1.52 [0.58; 3.97] 9.9

'

:
Follow-up duration = >52 weeks :
Harmony Outcomes, 2018 6 4717 14 4715 —- 0.43 [0.16; 1.11] 19.5%
REWIND, 2019 15 4943 18 4949 E-R 0.83 [0.42; 1.65] 25.0%
EUREXA, 2012 1 51 0 508 ——f—————— 298[0.12;73.04] 0.7%
SCALE Obesity and Prediabetes, 2015 0 2481 1 1242 ————1— 0.17 [0.01; 4.09] 2.8%
LEADER, 2016 17 4668 16 4672 - 1.06 [0.54; 2.10] 22.3%
SCALE Insulin, 2020 0 195 2 197 ———=—— 0.20 [0.01; 4.18] 3.5%
ELIXA, 2015 3 3031 5 3032 — 0.60 [0.14; 2.51] 7.0%
PIONEER 3, 2019 1 1395 0 466 . 1.00 [0.04;24.58] 1.0%
PIONEER 6, 2019 3 1591 1 1591 — 3.00 [0.31;28.81] 1.4%
SUSTAIN 6, 2016 2 1648 5 1649 — 0.40 [0.08; 2.06] 7.0%
Common effect model 25180 23021 ‘. 0.76 [0.52; 1.10] 90.1

i

!
Common effect model 30223 26333 -« 0.83 [0.59; 1.17] 100.0%
Heterogeneity: 1> = 0%, t* =0, p = 0.96 | J !
Test for overall effect: z = -1.04 (p = 0.30) 0.01 01 1 10 100

Test for subgroup differences: xf =1.74,df=1(p =0.19)
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Figure S4.4. Effects of baseline BMI on the association between GLP-1 RAs and the
risk of atrial flutter

GLP-1 RAs Control

Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Baseline BMI = High .
HARMONY 4, 2014 1 504 0 241 S A 1.44 [0.06; 35.12] 0.9%
AWARD-4, 2015 1 588 0 296 ReEE— 1.51 [0.06; 36.99] 0.9%
EUREXA, 2012 1 511 0 508 ———f————— 298 [0.12;73.04] 0.7%
SCALE Obesity and Prediabetes, 2015 0 2481 1 1242 ———a——1— 0.17 [0.01; 4.09] 2.8%
LEADER, 2016 17 4668 16 4672 1.06 [0.54; 2.10] 22.3%
SCALE Insulin, 2020 0 195 2 197 — 0.20 [0.01; 4.18] 3.5%
PIONEER 3, 2019 1 1395 0 466 p— 1.00 [0.04;24.58] 1.0%
SUSTAIN 6, 2016 2 1648 5 1649 R 0.40 [0.08; 2.06] 7.0%
Common effect model 11990 9271 - 0.86 [0.50; 1.47] 39.1%

1

1

i
Baseline BMI = Low :
HARMONY 8, 2014 1 249 0 246 ————— 296 [0.12;72.41] 0.7%
Harmony Outcomes, 2018 6 4717 14 4715 —H 0.43 [0.16; 1.11] 19.5%
Rosenstock et al, 2020 1 400 0 413 ——————  3.10 [0.13;75.81] 0.7%
REWIND, 2019 15 4943 18 4949 - 0.83 [0.42; 1.65] 25.0%
Nauck et al, 2007 0 253 1 248 ————e—— 0.33 [0.01; 7.98] 21%
LEAD-2, 2009 1 724 0 363 —_—t 1.51 [0.06; 36.86] 0.9%
GETGOAL-L, 2013 1 328 0 167 ] ———— 1.53 [0.06; 37.35] 0.9%
ELIXA, 2015 3 3031 5 3032 — 0.60 [0.14; 2.51] 7.0%
PIONEER 6, 2019 3 1591 1 1591 S B — 3.00 [0.31;28.81] 1.4%
PIONEER 8, 2019 1 546 0 184 — 1.01 [0.04;24.75] 1.0%
SUSTAIN China, 2021 1 577 0 290 | 1.51 [0.06; 36.93] 0.9%
SUSTAIN 11, 2022 1 874 0 864 ———— 297 [0.12;72.70) 0.7%
Common effect model 18233 17062 ? 0.82 [0.53; 1.27] 60.9%
Common effect model 30223 26333 - 0.83 [0.59; 1.17] 100.0%
Heterogeneity: /2 = 0%, v* =0, p = 0.96 I 1 T 1
Test for overall effect: z = -1.04 (p = 0.30) 0.01 0.1 1 10 100

Test for subgroup differences: xf =0.02,df =1 (p = 0.90)
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Figure S4.5. Effects of study designs on the association between GLP-1 RAs and the
risk of atrial flutter

GLP-1 RAs Control

Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Study designs = non-CVOT |
HARMONY 4, 2014 1 504 0 241 I De—— 1.44 [0.06; 35.12) 0.9%
HARMONY 8, 2014 1 249 0 246 ———— 296 [0.12;72.41] 0.7%
Rosenstock et al, 2020 1 400 0 413 ——f—————  3.10 [0.13;75.81] 0.7%
AWARD-4, 2015 1 588 0 296 —_— 1.51 [0.06; 36.99] 0.9%
Nauck et al, 2007 0 253 1 248 ———— 0.33 [0.01; 7.98] 21%
EUREXA, 2012 1 &1 0 508 I e — 298 [0.12;73.04] 0.7%
LEAD-2, 2009 1 724 0 363 | 1.51 [0.06; 36.86]) 0.9%
SCALE Obesity and Prediabetes, 2015 0 2481 1 1242 ————=—— 0.17 [0.01; 4.09] 2.8%
SCALE Insulin, 2020 0 195 2 197 ———a—1— 0.20 [0.01; 4.18] 3.5%
GETGOAL-L, 2013 1 328 0 167 e 1.53 [0.06; 37.35] 0.9%
PIONEER 3, 2019 1 1395 0 466 N SE— 1.00 [0.04;24.58) 1.0%
PIONEER 8, 2019 1 546 0 184 —_— 1.01 [0.04; 24.75) 1.0%
SUSTAIN China, 2021 1 577 0 290 e 1.51 [0.06; 36.93] 0.9%
SUSTAIN 11, 2022 1 874 0 864 ——f———— 297 [0.12;72.70] 0.7%
Common effect model 9625 5725 - 1.08 [0.51; 2.30] 17.9

!

!

|

!
Study designs = CVOT H
Harmony Outcomes, 2018 6 4717 14 4715 — 0.43 [0.16; 1.11] 19.5%
REWIND, 2019 15 4943 18 4949 t 0.83 [0.42; 1.65] 25.0%
LEADER, 2016 17 4668 16 4672 1.06 [0.54; 2.10] 22.3%
ELIXA, 2015 3 3031 5 3032 —- 0.60 [0.14; 2.51] 7.0%
PIONEER 6, 2019 3 1591 1 1591 — 3.00 [0.31;28.81] 1.4%
SUSTAIN 6, 2016 2 1648 5 1649 — 0.40 [0.08; 2.06] 7.0%
Common effect model 20598 20608 "' 0.78 [0.53; 1.15] 82.19

'

J

|
Common effect model 30223 26333 - 0.83 [0.59; 1.17] 100.0%
Heterogeneity: 1?=0%,1°=0,p =0.96 r T T 1
Test for overall effect: z = -1.04 (p = 0.30) 0.01 0.1 1 10 100

Test for subgroup differences: y_f =0.56,df =1 (p = 0.46)
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Figure SS. Subgroup analyses on the association of GLP-1 RAs use with the
incidence of ventricular arrhythmias

Notes: Experimental, GLP-1RAs treatments; Control, placebo or active control. Study designs: CVOT
or non-CVOT. Abbreviations: RR, relative risks; CI, confidential intervals; GLP-1RAs, glucagon-like

peptide 1 receptor agonists; BMI, body mass index; CVOT, cardiovascular outcome trial.

Figure S5.1. Effects of different GLP-1 RAs individuals on the association between
GLP-1 RAs and the risk of ventricular arrhythmias

GLP-1 RAs Control

Study Events Total Events Total Risk Ratio RR 95%-Cl Weight

1

|
HARMONY 4, 2014 1 504 0 241 —_—— 1.44 [0.06;35.12] 0.9%
HARMONY 8, 2014 1 249 0 246 —f————— 296 [0.12;72.41] 0.6%
Rosenstock et al, 2014 0 285 1 281 ————=——— 0.33 [0.01; 8.03] 1.9%
Harmony Outcomes, 2018 12 4717 17 4715 1 0.71 [0.34; 1.48] 21.9%

|

1

|

1

|

|
Ferdinand et al, 2014 0 505 1 250 ————=—f— 0.17 [0.01; 4.04] 2.6%
AWARD-2, 2015 1 545 0 262 —_— 1.44 [0.06; 35.32] 0.9%
AWARD-4, 2015 2 588 1 296 R 1.01 [0.09; 11.06] 1.7%
Chen et al, 2018 1 492 0 243 —_—fe— 1.48 [0.06;36.28] 0.9%
REWIND, 2019 15 4943 10 4949 t 1.50 [0.68; 3.34] 12.9%

|

|

|

|

|

|
Davies et al, 2013 1 11 0 105 ——H————— 2584 [0.12;68.91] 0.7%

——-_——

1

1

i

|
LEAD-2, 2009 0 724 1 363 ——=—fH— 0.17 [0.01; 4.10] 2.6%
SCALE Obesity and Prediabetes, 2015 2 2481 0 1242 —t 2.50 [0.12;52.11] 0.9%
LEADER, 2016 30 4668 18 4672 3 1.67 [0.93; 2.99] 23.2%

-

i

1

1

1

i

|
GETGOAL-M, 2013 1 510 0 170 e — 1.00 [0.04;24.48] 1.0%
ELIXA, 2015 11 3031 11 3032 i 1.00 [0.43; 2.30] 14.2%

|

1

1

|

i

|
PIONEER 2, 2019 1 410 0 409 ———————— 299 [0.12;73.25] 0.6%
PIONEER 6, 2019 1 1591 1 1591 _— 1.00 [0.06;15.97] 1.3%
PIONEER 8, 2019 1 546 0 184 e (H— 1.01 [0.04;24.75] 1.0%

|

|

|

|

|

|

|
SUSTAIN 6, 2016 14 1648 8 1649 T 1.75 [0.74; 4.16] 10.3%

—

l

|

1
Common effect model 28548 24900 > 1.24 [0.92; 1.67] 100.0%
Heterogeneity: /2 = 0%, t° = 0.0019, p = 0.96 I J T !
Test for overall effect: z = 1.41 (p = 0.16) 0.01 0.1 1 10 100

Test for subgroup differences: y}, =3.85,df =6 (p =0.70)
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Figure S5.2. Effects of treatment doses of GLP-1 RAs medications on the association
between GLP-1 RAs and the risk of ventricular arrhythmias

GLP-1RAs Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Dose = Low dose :
HARMONY 4, 2014 1 504 0 241 e 1.44 [0.06; 35.12] 1.0%
HARMONY 8, 2014 1 249 0 246 —fr————— 296 [0.12;72.41]) 0.7%
Rosenstock et al, 2014 0 285 1 281 ———————— 0.33 [0.01; 8.03] 2.1%
Harmony Outcomes, 2018 12 4717 17 4715 i 0.71 [0.34; 1.48] 24.1%
Ferdinand et al, 2014 0 254 1 250 ————1— 0.33 [0.01; 8.02] 21%
AWARD-4, 2015 2 293 1 296 e e e— 2.02 [0.18;22.16] 1.4%
Chen et al, 2018 1 248 0 243 —fr——————— 294 [0.12,71.81] 0.7%
LEAD-2, 2009 0 482 1 363 —————=——— 0.25 [0.01; 6.15] 2.4%
SUSTAIN 6, 2016 4 826 8 1649 j:— 1.00 [0.30; 3.31] 7.6%
Common effect model 7858 8284 f 0.83 [0.49; 1.41] 421%
Dose = High dose |
Ferdinand et al, 2014 0 251 1 250 ————r 0.33 [0.01; 8.11] 2.1%
AWARD-2, 2015 1 273 0 262 ————— 2.88[0.12;70.36) 0.7%
AWARD-4, 2015 0 295 1 296 ———f— 0.33 [0.01; 8.18] 2.1%
REWIND, 2019 15 4943 10 4949 -1 1.50 [0.68; 3.34] 14.2%
LEAD-2, 2009 0 242 1 363 —————F— 0.50 [0.02; 12.21] 1.7%
SCALE Obesity and Prediabetes, 2015 2 2481 0 1242 —tt—— 250 [0.12;52.11] 0.9%
LEADER, 2016 30 4668 18 4672 -h- 1.67 [0.93; 2.99] 25.5%
PIONEER 2, 2019 1 410 0 409 —fr———— 2.99 [0.12;73.25] 0.7%
PIONEER 6, 2019 1 1591 1 1591 - 1.00 [0.06; 15.97] 1.4%
PIONEER 8, 2019 1 362 0 184 H—————  1.53 [0.06;37.30] 0.9%
SUSTAIN 6, 2016 10 822 8 1649 H—-— 2.51 [0.99; 6.33] 7.5%
Common effect model 16338 15867 I’ 1.63 [1.11; 2.40] 57.9%
E
Common effect model 24196 24151 > 1.29 [0.95; 1.76] 100.0%
Heterogeneity: /% = 0%, v* = 0.0298, p = 0.92 !
Test for overall effect: z = 1.64 (p =0.10) 01 0512 10

Test for subgroup differences: 7} =4.06,df =1 (p = 0.04)
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Figure S5.3. Effects of follow-up duration on the association between GLP-1 RAs
and the risk of ventricular arrhythmias

GLP-1RAs Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Follow-up duration = <52 weeks :
HARMONY 4, 2014 1 504 0 241 I L 1.44 [0.06; 35.12] 0.9%
HARMONY 8, 2014 1 249 0 246 —f————— 296 [0.12;72.41] 0.6%
Rosenstock et al, 2014 0 285 1 281 ———————t— 0.33 [0.01; 8.03] 1.9%
Ferdinand et al, 2014 0 505 1 250 ————— 0.17 [0.01; 4.04] 2.6%
AWARD-4, 2015 2 588 1 296 B A— 1.01 [0.09; 11.06] 1.7%
Chen et al, 2018 1 492 0 243 I IS— 1.48 [0.06; 36.28] 0.9%
Davies et al, 2013 1 1M1 0 105 ——— 284 [0.12;68.91] 0.7%
LEAD-2, 2009 0 724 1 363 ———s—— 0.17 [0.01; 4.10) 2.6%
GETGOAL-M, 2013 1 510 0 170 —_—t 1.00 [0.04;24.48] 1.0%
PIONEER 2, 2019 1 410 0 409 I M — 2.99 [0.12;73.25] 0.6%
PIONEER 8, 2019 1 546 0 184 R 1.01 [0.04;24.75] 1.0%
Common effect model 4924 2788 - 0.93 [0.41; 2.12] 14.4%
Follow-up duration = >52 weeks '
Harmony Outcomes, 2018 12 4717 17 4715 : 0.71 [0.34; 1.48] 21.9%
AWARD-2, 2015 1 545 0 262 ; 1.44 [0.06; 35.32] 0.9%
REWIND, 2019 15 4943 10 4949 1.50 [0.68; 3.34] 12.9%
SCALE Obesity and Prediabetes, 2015 2 2481 0 1242 2.50 [0.12;52.11] 0.9%
LEADER, 2016 30 4668 18 4672 1.67 [0.93; 2.99] 23.2%
ELIXA, 2015 11 3031 11 3032 1.00 [0.43; 2.30] 14.2%
PIONEER 6, 2019 1 1591 1 1591 —_—t 1.00 [0.06; 15.97] 1.3%
SUSTAIN 6, 2016 14 1648 8 1649 T 1.75 [0.74; 4.16] 10.3%
Common effect model 23624 22112 ‘. 1.29 [0.94; 1.78] 85.6%
Common effect model 28548 24900 > 1.24 [0.92; 1.67] 100.0%
Heterogeneity: /% = 0%, v* = 0.0019, p = 0.96 r T
Test for overall effect: z = 1.41 (p = 0.16) 0.01 0.1 1 10 100

Test for subgroup differences: xf =0.53,df =1 (p = 0.47)
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Figure S5.4. Effects of baseline BMI on the association between GLP-1 RAs and the
risk of ventricular arrhythmias

GLP-1 RAs Control

Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Baseline BMI = High i
HARMONY 4, 2014 1 504 0 241 L 1.44 [0.06; 35.12] 0.9%
Ferdinand et al, 2014 0 505 1 250 —————&——H— 0.17 [0.01; 4.04] 2.6%
AWARD-4, 2015 2 588 1 296 B 1.01 [0.09; 11.06] 1.7%
Davies et al, 2013 1 1M1 0 105 T 284 [0.12;6891] 0.7%
SCALE Obesity and Prediabetes, 2015 2 2481 0 1242 e 2.50 [0.12;52.11] 0.9%
LEADER, 2016 30 4668 18 4672 | 1.67 [0.93; 2.99] 23.7%
GETGOAL-M, 2013 1 510 0 170 p— 1.00 [0.04;24.48] 1.0%
PIONEER 2, 2019 1 410 0 409 ——— 299 [0.12;73.25] 0.7%
SUSTAIN 6, 2016 14 1648 8 1649 T 1.75 [0.74; 4.16] 10.5%
Common effect model 11425 9034 I’ 1.60 [1.04; 2.48] 42.7%

1

1

i
Baseline BMI = Low i
HARMONY 8, 2014 1 249 0 246 —tr—e—— 296 [0.12;72.41] 0.7%
Harmony Outcomes, 2018 12 4717 17 4715 B 0.71 [0.34; 1.48] 22.4%
AWARD-2, 2015 1 545 0 262 Ho——— 1.44 [0.06; 35.32] 0.9%
Chen et al, 2018 1 492 0 243 T I E— 1.48 [0.06; 36.28] 0.9%
REWIND, 2019 15 4943 10 4949 1.50 [0.68; 3.34] 13.1%
LEAD-2, 2009 0 724 1 363 % 0.17 [0.01; 4.10] 2.6%
ELIXA, 2015 11 3031 11 3032 1.00 [0.43; 2.30] 14.5%
PIONEER 6, 2019 1 1591 1 1591 —_— 1.00 [0.06; 15.97] 1.3%
PIONEER 8, 2019 1 546 0 184 — 1.01 [0.04;24.75] 1.0%
Common effect model 16838 15585 1? 1.00 [0.66; 1.52] 57.3%

1

1

:
Common effect model 28263 24619 > 1.26 [0.93; 1.70] 100.0%
Heterogeneity: /2 = 0%, v* = 0.0012, p = 0.95 | J |
Test for overall effect: z = 1.50 (p = 0.13) 0.01 0.1 1 10 100

Test for subgroup differences: xf =235,df=1(p=0.13)
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Figure S5.5. Effects of study designs on the association between GLP-1 RAs and the
risk of ventricular arrhythmias

GLP-1 RAs Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Study designs = non-CVOT !
HARMONY 4, 2014 1 504 0 241 s 1.44 [0.06; 35.12] 0.9%
HARMONY 8, 2014 1 249 0 246 ———f————— 296 [0.12;72.41] 0.6%
Rosenstock et al, 2014 0 285 1 281 ———————f— 0.33 [0.01; 8.03] 1.9%
Ferdinand et al, 2014 0 505 1 250 ———&—— 0.17 [0.01; 4.04] 26%
AWARD-2, 2015 1 545 0 262 e 1.44 [0.06; 35.32] 0.9%
AWARD-4, 2015 2 588 1 296 —_— 1.01 [0.09; 11.06] 1.7%
Chen et al, 2018 1 492 0 243 —f—— 1.48 [0.06; 36.28] 0.9%
Davies et al, 2013 1T 1M1 0 105 ———f———— 2.84 [0.12;68.91] 0.7%
LEAD-2, 2009 0 724 1 363 ——&—— 0.17 [0.01; 4.10] 2.6%
SCALE Obesity and Prediabetes, 2015 2 2481 0 1242 —T———— 250[0.12;52.11] 0.9%
GETGOAL-M, 2013 1 510 0 170 —_— 1.00 [0.04;24.48] 1.0%
PIONEER 2, 2019 1 410 0 409 ———f—————— 299 [0.12;73.25] 0.6%
PIONEER 8, 2019 1 546 0 184 E— 1.01 [0.04;24.75] 1.0%
Common effect model 7950 4292 - 1.04 [0.48; 2.24] 16.2%
:
Study designs = CVOT |
Harmony Outcomes, 2018 12 4717 17 4715 : 0.71 [0.34; 1.48]) 21.9%
REWIND, 2019 15 4943 10 4949 1.50 [0.68; 3.34] 12.9%
LEADER, 2016 30 4668 18 4672 1.67 [0.93; 2.99] 23.2%
ELIXA, 2015 11 3031 11 3032 1.00 [0.43; 2.30] 14.2%
PIONEER 6, 2019 1 1591 1 1591 —_— 1.00 [0.06; 15.97] 1.3%
SUSTAIN 6, 2016 14 1648 8 1649 T 1.75 [0.74; 4.16] 10.3%
Common effect model 20598 20608 '0 1.28 [0.92; 1.77] 83.8%
i
Common effect model 28548 24900 > 1.24 [0.92; 1.67] 100.0%
Heterogeneity: I° = 0%, v = 0.0019, p = 0.96
Test for overall effect: z = 1.41 (p = 0.16) 0.01 01 1 10 100

Test for subgroup differences: ;(f =0.23,df=1(p =0.63)
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Figure S6. Subgroup analyses on the association of GLP-1 RAs use with the
incidence of sudden cardiac death

Notes: Experimental, GLP-1RAs treatments; Control, placebo or active control. Study designs: CVOT
or non-CVOT. Abbreviations: RR, relative risks; CI, confidential intervals; GLP-1RAs, glucagon-like

peptide 1 receptor agonists; BMI, body mass index; CVOT, cardiovascular outcome trial.

Figure S6.1. Effects of different types of GLP-1 RAs medications on the association
between GLP-1 RAs and the risk of sudden cardiac death

GLP-1 RAs Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
HARMONY 3, 2014 1302 1710 R 2.35 [0.15;37.46] 0.6%
Harmony Outcomes, 2018 9 4717 11 4715 i 0.82 [0.34; 1.97] 11.3%
AWARD-5, 2014 0 606 1 492 ——m———— 0.27 [0.01; 6.63] 1.7%
AWARD-7, 2018 0 382 1 194 ————i— 0.17 [0.01; 4.14] 2.1%
REWIND, 2019 16 4943 21 4949 j 0.76 [0.40; 1.46] 21.6%
DURATION-3, 2010 1 223 0 223 ———f——————  3.00 [0.12;73.25] 0.5%
—q———
LEAD-2, 2009 1 724 0 363 e 1.51 [0.06; 36.86] 0.7%
Pratley et al, 2010 0 439 1 219 ———j— 0.17 [0.01; 4.07) 2.1%
SCALE Obesity and Prediabetes, 2015 1 2481 1 1242 —_— 0.50 [0.03; 8.00] 1.4%
LEADER, 2016 35 4668 44 4672 ! 0.80 [0.51; 1.24] 45.4%
ELIXA, 2015 3 3031 3 3032 e 1.00 [0.20; 4.95] 3.1%
-‘-
PIONEER 3, 2019 2 1395 0 466 _ 1.67 [0.08;34.75] 0.8%
PIONEER 6, 2019 6 1591 3 1591 e 2.00 [0.50; 7.98] 3.1%
~—_—
SUSTAIN 6, 2016 9 1648 5 1649 —-— 1.80 [0.60; 5.36] 5.2%
SUSTAIN 11, 2022 1 874 0 864 ———— 297 [0.12;72.70) 0.5%
i
Common effect model 28024 25381 * 0.89 [0.67; 1.19] 100.0%
Heterogeneity: 1=0%,v=0,p =0.89 ! ! !
Test for overall effect: z = -0.78 (p = 0.44) 0.01 01 1 10 100

Test for subgroup differences: 7}5 =5.29,df =6 (p =0.51)
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Figure S6.2. Effects of treatment doses of GLP-1 RAs medications on the association
between GLP-1 RAs and the risk of sudden cardiac death

GLP-1 RAs Control

Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Dose = Low dose |
HARMONY 3, 2014 1 302 1 710 S 2.35 [0.15;37.46]) 0.6%
Harmony Outcomes, 2018 9 4717 11 4715 —— 0.82 [0.34; 1.97] 11.2%
AWARD-5, 2014 0 302 1 492 ; 0.54 [0.02; 13.28) 1.2%
AWARD-7, 2018 0 190 1 194 ‘ 0.34 [0.01; 8.30]) 1.5%
LEAD-2, 2009 1 482 0 363 2.26 [0.09;55.32) 0.6%
Pratley et al, 2010 0 221 1 219 : 0.33 [0.01; 8.06) 1.5%
PIONEER 3, 2019 1 466 0 466 : 3.00 [0.12;73.45]) 0.5%
SUSTAIN 6, 2016 6 826 5 1649 T 240 [0.73; 7.83] 3.4%
Common effect model 7506 8808 I‘ 1.13 [0.63; 2.04] 20.5

)

[

l

[
Dose = High dose |
AWARD-5, 2014 0 304 1 492 : 0.54 [0.02;13.19] 1.2%
AWARD-7, 2018 0 192 1 194 0.34 [0.01; 8.22) 1.5%
REWIND, 2019 16 4943 21 4949 o 0.76 [0.40; 1.46) 21.4%
Pratley et al, 2010 0 218 1 219 ! 0.33 [0.01; 8.17) 1.5%
SCALE Obesity and Prediabetes, 2015 1 2481 1 1242 @ ———4— 0.50 [0.03; 8.00] 1.4%
LEADER, 2016 35 4668 44 4672 * 0.80 [0.51; 1.24] 44.8%
PIONEER 3, 2019 1 929 0 466 1.51 [0.06; 36.89] 0.7%
PIONEER 6, 2019 6 1591 3 1591 e 2.00 [0.50; 7.98]) 3.1%
SUSTAIN 6, 2016 3 822 5 1649 — 1.20 [0.29; 5.02] 3.4%
SUSTAIN 11, 2022 1 874 0 864 : 297 [0.12;72.70) 0.5%
Common effect model 17022 16338 .I 0.84 [0.61; 1.17] 79.5

[

[

)
Common effect model 24528 25146 s 0.90 [0.68; 1.20] 100.0%
Heterogeneity: 1° = 0%, v = 0, p = 0.96
Test for overall effect: z = -0.70 (p = 0.49) 01 0512 10

Test for subgroup differences: -/_f =0.73,df =1 (p = 0.39)

Figure S6.3. Effects of follow-up duration on the association between GLP-1 RAs
and the risk of sudden cardiac death

GLP-1 RAs Control

Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
Follow-up duration = >52 weeks K
HARMONY 3, 2014 1 302 1 710 S R e— 2.35 [0.15; 37.46] 0.6%
Harmony Outcomes, 2018 9 4717 11 4715 0.82 [0.34; 1.97] 11.3%
REWIND, 2019 16 4943 21 4949 0.76 [0.40; 1.46] 21.6%
SCALE Obesity and Prediabetes, 2015 1 2481 1 1242 ] 0.50 [0.03; 8.00] 1.4%
LEADER, 2016 35 4668 44 4672 0.80 [0.51; 1.24] 45.4%
ELIXA, 2015 3 3031 3 3032 — 1.00 [0.20; 4.95] 3.1%
PIONEER 3, 2019 2 1395 0 466 —_—t 1.67 [0.08; 34.75] 0.8%
PIONEER 6, 2019 6 1591 3 1591 e 2.00 [0.50; 7.98] 3.1%
SUSTAIN 6, 2016 9 1648 5 1649 -4 1.80 [0.60; 5.36] 5.2%
Common effect model 24776 23026 * 0.91 [0.67; 1.22] 925

L

)
Follow-up duration = =52 weeks X
AWARD-5, 2014 0 606 1 492 ————F— 0.27 [0.01; 6.63] 1.7%
AWARD-7, 2018 0 382 1 194 ——————— 0.17 [0.01; 4.14] 21%
DURATION-3, 2010 1 223 0 223 —t+———  3.00 [0.12; 73.25] 0.5%
LEAD-2, 2009 1 724 0 363 e 1.51 [0.06; 36.86] 0.7%
Pratley et al, 2010 0 439 1 219 ————pf— 0.17 [0.01; 4.07] 21%
SUSTAIN 11, 2022 1 874 0 864 ————— 297 [0.12,72.70] 0.5%
Common effect model 3248 355 ’. 0.70 [0.24; 2.05] 7.5

L

)
Common effect model 28024 25381 * 0.89 [0.67; 1.19] 100.0%
Heterogeneity: 12 = 0%, 1 = 0, p = 0.89 1
Test for overall effect: z = -0.78 (p = 0.44) 0.01 0.1 1 10 100

Test for subgroup differences: zf =0.21,df=1(p = 0.65)
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Figure S6.4. Effects of baseline BMI on the association between GLP-1 RAs and

risks of sudden cardiac death

GLP-1 RAs
Study Events Total
Baseline BMI = High
HARMONY 3, 2014 1 302
AWARD-7, 2018 0 382
Pratley et al, 2010 0 439
SCALE Obesity and Prediabetes, 2015 1 2481
LEADER, 2016 35 4668
PIONEER 3, 2019 2 1395
SUSTAIN 6, 2016 9 1648
Common effect model 11315
Baseline BMI = Low
Harmony Outcomes, 2018 9 4717
AWARD-5, 2014 0 606
REWIND, 2019 16 4943
DURATION-3, 2010 1 228
LEAD-2, 2009 1 724
ELIXA, 2015 3 3031
PIONEER 6, 2019 6 1591
SUSTAIN 11, 2022 1 874
Common effect model 16709
Common effect model 28024

Heterogeneity: IZ = 0%, t° = 0, p = 0.89
Test for overall effect: z = -0.78 (p = 0.44)
Test for subgroup differences: % = 0.07, df = 1 (p = 0.80)

Control

Events

1

oOwWwwoo

Total

Risk Ratio

100

RR

2.35 [0.15; 37.46)
0.17 [0.01; 4.14]
0.17 [0.01; 4.07]
0.50 [0.03; 8.00]
0.80 [0.51; 1.24]
1.67 [0.08; 34.75]
1.80 [0.60; 5.36]
0.86 [0.59; 1.26]

0.82 [0.34; 1.97]
0.27 [0.01; 6.63]
0.76 [0.40; 1.46]
3.00 [0.12; 73.25]
1.51 [0.06; 36.86)
1.00 [0.20; 4.95)
2.00 [0.50; 7.98]
2.97 [0.12; 72.70]
0.93 [0.60; 1.44]

95%-Cl Weight

0.6%
2.1%
2.1%
1.4%
45.4%
0.8%
5.2%

57.4

11.3%
1.7%

21.6%
0.5%
0.7%
3.1%
3.1%
0.5%

42.6

0.89 [0.67; 1.19] 100.0%

Figure S6.5. Effects of study designs on the association between GLP-1 RAs and

risks of sudden cardiac death

GLP-1 RAs
Study Events Total
Study designs = non-CVOT
HARMONY 3, 2014 1 302
AWARD-5, 2014 0 606
AWARD-7, 2018 0 382
DURATION-3, 2010 1 223
LEAD-2, 2009 1 724
Pratley et al, 2010 0 439
SCALE Obesity and Prediabetes, 2015 1 2481
PIONEER 3, 2019 2 1395
SUSTAIN 11, 2022 1 874
Common effect model 7426
Study designs = CVOT
Harmony Outcomes, 2018 9 4717
REWIND, 2019 16 4943
LEADER, 2016 35 4668
ELIXA, 2015 3 3031
PIONEER 6, 2019 6 1591
SUSTAIN 6, 2016 9 1648
Common effect model 20598
Common effect model 28024

Heterogeneity: I = 0%, t° = 0, p = 0.89
Test for overall effect: z = -0.78 (p = 0.44)
Test for subgroup differences: xf =0.02,df=1 (p = 0.90)

Control

Events

COa2aO0OO0 2 aaa

1

44

Total

710
492
194
223
363
219
1242
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864

4773

4715

4672
3032
1591
1649
20608

25381

Risk Ratio

S
—
—
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S

P Yy i |-

001 0.1
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RR

2.35 [0.15; 37.46)
0.27 [0.01; 6.63]
0.17 [0.01; 4.14]
3.00 [0.12; 73.25)
1.51 [0.06; 36.86)
0.17 [0.01; 4.07]
0.50 [0.03; 8.00]
1.67 [0.08; 34.75)
2.97 [0.12; 72.70]
0.84 [0.35; 2.04]

0.82
0.76
0.80
1.00
2.00
1.80
0.90

[0.34; 1.97)
[0.40; 1.46)
[0.51; 1.24]
[0.20; 4.95]
[0.50; 7.98]
[0.60; 5.36]
[0.66; 1.22]

0.89

95%-Cl Weight

0.6%
1.7%
2.1%
0.5%
0.7%
2.1%
1.4%
0.8%
0.5%
10.3

11.3%
21.6%
45.4%
3.1%
3.1%
5.2%
89.7

[0.67; 1.19] 100.0%



Figure S7. Sensitivity analyses by omitting each trial one by one of all included
studies
Notes: Experimental, GLP-1RAs treatments; Control, placebo or active control. Abbreviations: RR,

relative risks; CI, confidential intervals.

Figure S7.1. Sensitivity analysis of all included studies on atrial fibrillation

Study Risk Ratio RR 95%-Cl

Omitting HARMONY 1, 2014
Omitting HARMONY 4, 2014
Omitting HARMONY 8, 2014
Omitting Rosenstock et al, 2014
Omitting HARMONY 5, 2015
Omitting HARMONY 2, 2016
Omitting Harmony Outcomes, 2018
Omitting Rosenstock et al, 2020
Omitting AWARD-3, 2014
Omitting AWARD-5, 2014
Omitting AWARD-4, 2015
Omitting AWARD-9, 2017
Omitting AWARD-7, 2018
Omitting AWARD-10, 2018
Omitting REWIND, 2019
Omitting Heine et al, 2005
Omitting Nauck et al, 2007
Omitting NCT00701935, 2008
Omitting EUREXA, 2012
Omitting Inagaki et al, 2012
Omitting LEAD-2, 2009
Omitting LEAD-3 Mono, 2009
Omitting Charbonnel et al, 2012
Omitting MDI-Liraglutide, 2015
Omitting SCALE Obesity and Prediabetes, 2015
Omitting Vanderheiden et al, 2016
Omitting LEADER, 2016
Omitting Zang et al, 2016
Omitting SCALE Insulin, 2020
Omitting GETGOAL-M, 2013
Omitting GETGOAL-L, 2013
Omitting GETGOAL-F1, 2014
Omitting ELIXA, 2015

Omitting GetGoal-Duo-2, 2016
Omitting PIONEER 2, 2019
Omitting PIONEER 3, 2019
Omitting PIONEER 5, 2019
Omitting PIONEER 6, 2019
Omitting SUSTAIN 6, 2016
Omitting SUSTAIN 2, 2017
Omitting SUSTAIN 4, 2017
Omitting Kaku et al, 2018
Omitting SUSTAIN China, 2021
Omitting STEP 1, 2021

Omitting STEP 2, 2021

Omitting STEP 4, 2021

Omitting STEP 6, 2022
Omitting SUSTAIN 11, 2022

0.96 [0.83; 1.12]
0.96 [0.83; 1.12]
0.96 [0.82; 1.11]
0.96 [0.83; 1.12]
0.97 [0.83; 1.12]
0.97 [0.83; 1.12]
0.95 [0.81; 1.11]
0.97 [0.83; 1.13]
0.97 [0.84; 1.13]
0.96 [0.83; 1.12]
0.97 [0.83; 1.12]
0.96 [0.83; 1.12]
0.97 [0.83; 1.12]
0.97 [0.84; 1.13]
0.86 [0.72; 1.02]
0.96 [0.83; 1.12]
0.96 [0.83;1.12]
0.97 [0.83; 1.13]
0.97 [0.83;1.12]
0.96 [0.83;1.12]
0.97 [0.83; 1.12]
0.97 [0.84; 1.13]
0.97 [0.83; 1.13]
0.97 [0.83; 1.13]
0.96 [0.83;1.12]
0.96 [0.83;1.12]
0.99 [0.83;1.17]
0.97 [0.83; 1.13]
0.97 [0.83; 1.13]
0.97 [0.83; 1.12]
0.97 [0.84; 1.13]
0.97 [0.83; 1.12]
0.99 [0.84; 1.15]
0.97 [0.83; 1.12]
0.97 [0.84; 1.13]
0.97 [0.84; 1.13]
0.97 [0.83;1.12]
0.99 [0.85; 1.15]
1.00 [0.86; 1.17]
0.97 [0.83; 1.12]
0.97 [0.83; 1.12]
0.97 [0.83; 1.12]
0.97 [0.83;1.12]
0.97 [0.83;1.12]
0.97 [0.83;1.12]
0.97 [0.84; 1.13]
0.97 [0.84; 1.13]
0.97 [0.84; 1.13]
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Common effect model 0.97 [0.83; 1.12]
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Figure S7.2. Sensitivity analysis of all included studies on the association between
GLP-1RAs and the risk of atrial flutter

Study Risk Ratio RR 95%-ClI
Omitting HARMONY 4, 2014 ——— 0.83 [0.59; 1.17]
Omitting HARMONY 8, 2014 —— 0.82 [0.58; 1.16]
Omitting Harmony Outcomes, 2018 —— 0.93 [0.64; 1.35]
Omitting Rosenstock et al, 2020 —‘—— 0.82 [0.58; 1.16]
Omitting AWARD-4, 2015 ——— 0.83 [0.59; 1.17]
Omitting REWIND, 2019 -+ 0.83 [0.56; 1.24]
Omitting Nauck et al, 2007 —— 0.84 [0.60; 1.19]
Omitting EUREXA, 2012 i— 0.82 [0.58; 1.16]
Omitting LEAD-2, 2009 — 0.83 [0.59; 1.17]
Omitting SCALE Obesity and Prediabetes, 2015 — 0.85 [0.60; 1.21]
Omitting LEADER, 2016 B 0.77 [0.52; 1.14]
Omitting SCALE Insulin, 2020 — 0.86 [0.61; 1.21]
Omitting GETGOAL-L, 2013 E— 0.83 [0.59; 1.17]
Omitting ELIXA, 2015 — 0.85 [0.60; 1.21]
Omitting PIONEER 3, 2019 — 0.83 [0.59; 1.17]
Omitting PIONEER 6, 2019 —— 0.80 [0.57; 1.14]
Omitting PIONEER 8, 2019 —— 0.83 [0.59; 1.17]
Omitting SUSTAIN 6, 2016 i— 0.87 [0.61; 1.23]
Omitting SUSTAIN China, 2021 — 0.83 [0.59; 1.17]
Omitting SUSTAIN 11, 2022 —I'—— 0.82 [0.58; 1.16]
I
Common effect model ———— 0.83 [0.59; 1.17]
. E—
075 1 1.5

Figure S7.3. Sensitivity analysis of all included studies on the association between
GLP-1RAs and the risk of ventricular arrhythmias

Study Risk Ratio RR 95%-ClI
Omitting HARMONY 4, 2014 - 1.24 [0.92; 1.67]
Omitting HARMONY 8, 2014 —i 1.23 [0.91; 1.66]
Omitting Rosenstock et al, 2014 - 1.26 [0.93; 1.70]
Omitting Harmony Outcomes, 2018 — i — 1.39 [1.00; 1.93]
Omitting Ferdinand et al, 2014 —+—— 1.27 [0.94;1.71]
Omitting AWARD-2, 2015 ——— 1.24 [0.92; 1.67]
Omitting AWARD-4, 2015 —::: 1.24 [0.92; 1.68]
Omitting Chen et al, 2018 — 1.24 [0.92; 1.67]
Omitting REWIND, 2019 — 1.20 [0.87; 1.66]
Omitting Davies et al, 2013 | 1.23 [0.91; 1.66]
Omitting LEAD-2, 2009 —@— 1.27 [0.94; 1.71]
Omitting SCALE Obesity and Prediabetes, 2015 —T———  1.23 [0.91; 1.66]
Omitting LEADER, 2016 - 1.11 [0.78; 1.57]
Omitting GETGOAL-M, 2013 - 1.24 [0.92; 1.68]
Omitting ELIXA, 2015 —+—@—  1.28 [0.93; 1.76]
Omitting PIONEER 2, 2019 | 1.23 [0.91; 1.66]
Omitting PIONEER 6, 2019 —::: 1.24 [0.92; 1.68]
Omitting PIONEER 8, 2019 — 1.24 [0.92; 1.68]
Omitting SUSTAIN 6, 2016 — 1.18 [0.86; 1.62]
I
I
Common effect model e — 1.24 [0.92; 1.67]
T 1
0.75 1 1.5
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Figure S7.4. Sensitivity analysis of all included studies on the association between
GLP-1RAs and the risk of sudden cardiac death

Study Risk Ratio RR 95%-ClI
Omitting HARMONY 3, 2014 N 0.88 [0.66; 1.18]
Omitting Harmony Outcomes, 2018 = 0.90 [0.66; 1.22]
Omitting AWARD-5, 2014 = 0.90 [0.68; 1.21]
Omitting AWARD-7, 2018 0.91 [0.68; 1.21]
Omitting REWIND, 2019 = 0.93 [0.67; 1.28]
Omitting DURATION-3, 2010 B 0.88 [0.66; 1.18]
Omitting LEAD-2, 2009 = 0.89 [0.66; 1.19]
Omitting Pratley et al, 2010 : 0.91 [0.68; 1.21]
Omitting SCALE Obesity and Prediabetes, 2015 0.90 [0.67; 1.20]
Omitting LEADER, 2016 — 0.97 [0.66; 1.42]
Omitting ELIXA, 2015 L 0.89 [0.66; 1.19]
Omitting PIONEER 3, 2019 == 0.89 [0.66; 1.18]
Omitting PIONEER 6, 2019 I; 0.86 [0.64; 1.15]
Omitting SUSTAIN 6, 2016 - 0.84 [0.62; 1.14]
Omitting SUSTAIN 11, 2022 .. 0.88 [0.66; 1.18]
|
Common effect model ——l——r—— | 0.89 [0.67; 1.19]
0.75 1 1.5

Figure S7.5. Sensitivity analysis of studies on the association between dulaglutide and
the risk of atrial fibrillation

Study Risk Ratio RR 95%-Cl
Omitting AWARD-3, 2014 —i— 1.44 [1.05; 1.96]
Omitting AWARD-5, 2014 —— 1.39 [1.02; 1.89]
Omitting AWARD-4, 2015 —i— 1.40 [1.03; 1.90]
Omitting AWARD-9, 2017 —i— 1.39 [1.02; 1.89]
Omitting AWARD-7, 2018 1 1.40 [1.03;1.90]
Omitting AWARD-10, 2018 1.44 [1.05; 1.96]
Omitting REWIND, 2019 L : 0.87 [0.29; 2.59]
I
I
Common effect model ——— 1.40 [1.03; 1.90]
| |

0.5

N
N
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Figure S7.6. Sensitivity analysis of studies on the association between oral semaglutide
and the risk of atrial fibrillation

Study Risk Ratio RR 95%-ClI
Omitting PIONEER 2, 2019 —— 0.48 [0.23; 0.99]
Omitting PIONEER 3, 2019 jj 0.40 [0.17; 0.94]
Omitting PIONEER 5, 2019 0.40 [0.19; 0.84]
Omitting PIONEER 6, 2019 - 0.43 [0.15; 1.22]
|
|
Common effect model e — 0.43 [0.21; 0.87]
| | [ |

0.2 05 1 2 5

Figure S7.7. Sensitivity analysis of studies about the association between high dose of
GLP-1RAs and the risk of ventricular arrhythmias

Study Risk Ratio RR 95%-Cl
Omitting Ferdinand et al, 2014 —— 168 [1.14; 2.48]
Omitting AWARD-2, 2015 —@— 1.61 [1.10; 2.38]
Omitting AWARD-4, 2015 ——— 1.68 [1.14;2.48]
Omitting REWIND, 2019 i 1.67 [1.08; 2.59]
Omitting LEAD-2, 2009 1.67 [1.13; 2.46]
Omitting SCALE Obesity and Prediabetes, 2015 —8— 162 [1.10; 2.38]
Omitting LEADER, 2016 +—@— 1.60 [0.96; 2.67]
Omitting PIONEER 2, 2019 —— 1.61 [1.10; 2.38]
Omitting PIONEER 6, 2019 ::: 1.65 [1.12; 2.43]
Omitting PIONEER 8, 2019 1.63 [1.11; 2.41]
Omitting SUSTAIN 6, 2016 —li— 1.50 [0.98; 2.29]
I
Common effect model : —-—I— 1.63 [1.11; 2.40]
0.5 1 2

Figure S7.8. Sensitivity analysis of studies about the association between high baseline
BMI and the risk of ventricular arrhythmias.

Study Risk Ratio RR 95%-Cl
Omitting HARMONY 4, 2014 —@—  1.61 [1.03;2.50]
Omitting Ferdinand et al, 2014 i 1.70 [1.09; 2.66]
Omitting AWARD-4, 2015 1.63 [1.04; 2.54]
Omitting Davies et al, 2013 —8—— 158 [1.02; 2.46]
Omitting SCALE Obesity and Prediabetes, 2015 —@— 1.59 [1.02;2.47]
Omitting LEADER, 2016 B 1.53 [0.79; 2.95]
Omitting GETGOAL-M, 2013 i 1.62 [1.04; 2.52]
Omitting PIONEER 2, 2019 1.58 [1.02; 2.46]
Omitting SUSTAIN 6, 2016 +——®—— 156 [0.94;2.58]
I
I
Common effect model ———— 1,60 [1.04; 2.48]
| 1
0.5 1 2
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Figure S8. Funnel plots for each outcome

Abbreviations: GLP-1RAs, glucagon-like peptide 1 receptor agonists.

Figure S8.1. Funnel plot of studies included for the association between GLP-1RAs
and the risk of atrial fibrillation
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Figure S8.2. Funnel plot of studies included for the association between GLP-1RAs
and the risk of atrial flutter
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Figure S8.3. Funnel plot of studies included for the association between GLP-1RAs
and the risk of ventricular arrhythmias
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Figure S8.4. Funnel plot of studies included for the association between GLP-1RAs
and the risks of sudden cardiac death
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