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Is amiodarone associated with increased mortality?



• Data from the Korean National Health Insurance Service (K-NHIS)

- All cause death

- Diagnosis of AF

- Prescription of AAD

- Underlying disease such as DM, HTN, Dyslipidemia, HF, MI, CKD, thyroid disease, and stroke

• Data from Nationwide health screening

- medical measurements such as blood pressure, body weight, and stature

- self-report questionnaires regarding smoking status, alcohol consumption habits, and exercise level

- laboratory tests such as complete blood cell counts, serum creatinine level, liver function tests, lipid 

profiles, and fasting blood glucose



• Primary outcome endpoint : All-cause death

• Flow of the study



Before PSM After PSM

AAD (+) Amiodarone Other AADs p value Amiodarone Other AADs p value

N 53,849 15,142 38,707 14,167 14,167

Age group < 0.001 0.359

– 39 1,477 (2.7%) 262 (1.7%) 1,215 (3.1%) 262 (1.8%) 247 (1.7%)

40 – 64 23,951 (44.5%) 5,487 (36.2%) 18,464 (47.7%) 5,390 (36.9%) 5,292 (36.2%)

65 – 28,421 (52.8%) 9,393 (62.0%) 19,028 (49.2%) 8,965 (61.3%) 9,078 (62.1%)

Sex < 0.001 0.625

Male 32,297 (60.0%) 8,950 (59.1%) 23,347 (60.3%) 8,739 (59.8%) 8,581 (58.7%)

Female 21,552 (40.0%) 6,192 (40.9%) 15,360 (39.7%) 5,878 (40.2%) 6,036 (41.3%)

Current smoker* < 0.001 < 0.001

Non smoker 18,734 (34.8%) 4,938 (32.6%) 13,796 (35.6%) 4,847 (33.2%) 4,838 (33.1%)

Former smoker 8,708 (16.2%) 2,098 (13.9%) 6,610 (17.1%) 2,066 (14.1%) 2,293 (15.7%)

Current smoker 5,007 (9.3%) 1,442 (9.5%) 3,565 (9.2%) 1,429 (9.8%) 1,168 (8.0%)

Missing value 21,400 (39.7%) 6,664 (44.0%) 14,736 (38.1%) 6,275 (42.9%) 6,318 (43.2%)

Baseline demographics



Before PSM After PSM

AAD (+) Amiodarone Other AADs p value Amiodarone Other AADs p value

n 53,849 15,142 38,707 14,167 14,167

Alcohol consumption* < 0.001 0.973

Non 19,216 (35.7%) 5,261 (34.7%) 13,955 (36.1%) 5,165 (35.3%) 5,165 (35.3%)

Mild to moderate 10,637 (19.7%) 2,546 (16.8%) 8,091 (20.9%) 2,512 (17.2%) 2,515 (17.2%)

Heavy 2,558 (4.8%) 660 (4.4%) 1,898 (4.9%) 652 (4.5%) 651 (4.5%)

Missing value 21,438 (39.8%) 6,675 (44.1%) 14,763 (38.1%) 6,323 (43.3%) 6,286 (43.0%)

Regular exercise < 0.001 0.482

Yes 20,777 (38.6%) 5,628 (37.2%) 15,149 (39.1%) 5,530 (37.8%) 5,435 (37.2%)

No 11,669 (21.7%) 2,849 (18.8%) 8,820 (22.8%) 2,811 (19.2%) 2,864 (19.6%)

Missing value 21,403 (39.7%) 6,665 (44.0%) 14,738 (38.1%) 6,276 (42.9%) 6,318 (43.2%)

Income quartile < 0.001 0.824

Q1 (lowest income) 10,984 (20.4%) 3,512 (23.2%) 7,472 (19.3%) 3,351 (22.9%) 3,371 (23.1%)

Q2 8,178 (15.2%) 2,353 (15.5%) 5,825 (15.0%) 2,274 (15.6%) 2,270 (15.5%)

Q3 11,805 (21.9%) 3,334 (22.0%) 8,471 (21.9%) 3,236 (22.1%) 3,166 (21.7%)

Q4 (highest income) 22,039 (40.9%) 5,688 (37.6%) 16,351 (42.2%) 5,504 (37.7%) 5,570 (38.1%)

Missing value 843 (1.6%) 255 (1.7%) 588 (1.5%) 252 (1.7%) 240 (1.6%)

Diabetes mellitus 8,593 (16.0%) 2,852 (18.8%) 5,741 (14.8%) < 0.001 2,706 (18.5%) 2,672 (18.3%) 0.608

Hypertension 22,952 (42.6%) 6,381 (42.1%) 16,571 (42.8%) 0.009 6,135 (42.0%) 6,234 (42.6%) 0.241



Before PSM After PSM

AAD (+) Amiodarone Other AADs p value Amiodarone Other AADs p value

N 53,849 15,142 38,707 14,167 14,167

Dyslipidemia 4,179 (7.8%) 819 (5.4%) 3,360 (8.7%) < 0.001 815 (5.6%) 794 (5.4%) 0.590

Heart failure 1,584 (2.9%) 965 (6.4%) 619 (1.6%) < 0.001 620 (4.2%) 602 (4.1%) 0.599

Myocardial infarction 929 (1.7%) 599 (4.0%) 330 (0.9%) < 0.001 376 (2.6%) 328 (2.2%) 0.067

Chronic kidney disease 1,162 (2.2%) 506 (3.3%) 656 (1.7%) < 0.001 464 (3.2%) 448 (3.1%) 0.590

Hypo- or hyper-thyroidism 1,732 (3.2%) 365 (2.4%) 1,367 (3.5%) < 0.001 360 (2.5%) 341 (2.3%) 0.468

Stroke 2,902 (5.4%) 938 (6.2%) 1,964 (5.1%) < 0.001 898 (6.1%) 908 (6.2%) 0.808

Age 64.8 ± 12.1 67.7 ± 12.1 63.7 ± 11.9 < 0.001 67.5 ± 12.1 66.3 ± 11.6 < 0.001

Fasting glucose (mg/dL)* 105.0 ± 26.1 107.7 ± 30.2 104.0 ± 24.4 < 0.001 107.7 ± 30.2 105.2 ± 25.9 < 0.001

Body mass index (kg/m2)* 24.9 ± 3.3 25.0 ± 3.5 24.8 ± 3.3 < 0.001 25.0 ± 3.5 24.8 ± 3.3 < 0.001

Waist circumference (cm)* 85.2 ± 9.0 86.0 ± 9.3 85.0 ± 8.9 < 0.001 86.0 ± 9.3 85.2 ± 8.8 < 0.001

Systolic blood pressure (mmHg)* 127.2 ± 15.4 128.2 ± 16.1 126.9 ± 15.1 < 0.001 128.1 ± 16.1 127.8 ± 15.4 0.216

Diastolic blood pressure (mmHg)* 77.5 ± 10.3 77.7 ± 10.6 77.5 ± 10.1 0.099 77.7 ± 10.5 77.3 ± 10.2 0.009

eGFR* 82.5 ± 26.5 79.5 ± 26.7 83.6 ± 26.3 0.005 79.6 ± 26.6 81.7 ± 23.2 < 0.001

Total cholesterol (mg/dL)* 187.4 ± 43.9 184.5 ± 45.8 188.5 ± 43.1 < 0.001 184.6 ± 45.8 185.7 ± 42.5 0.117

MPR 0.90 ± 0.15 0.88 ± 0.16 0.91 ± 0.14 < 0.001 0.90 ± 0.20 0.90 ± 0.10 < 0.001



Amiodarone vs. other AADs for all-cause death

n
Event number

(all-cause death)

Duration

(person*year)

Incidence 

(95% CI)
Model 1 Model 2 Model 3 Model 4 Model 5

Before PSM

other AADs 38,707 1,178 114,517 10.3 (9.7 – 10.9) reference reference reference reference reference

Amiodarone 15,142 1,609 43,018 37.4 (35.6 – 39.3) 3.65 (3.38 – 3.93) 3.13 (2.90 – 3.38) 2.87 (2.65 – 3.09) 2.89 (2.67 – 3.13) 3.59 (2.82 – 4.57)

After PSM

other AADs 14,617 548 43,111 12.7 (11.7 – 13.8) reference reference reference reference reference

Amiodarone 14,617 1,452 41,769 34.8 (33.0 – 36.6) 2.74 (2.49 – 3.03) 2.80 (2.54 – 3.09) 2.82 (2.55 – 3.12) 2.43 (2.10 – 2.81) 4.51 (2.76 – 7.38)

• Model 1: non-adjusted. 

• Model 2: age and sex. 

• Model 3: age, sex, hypertension, diabetes mellitus, dyslipidemia, chronic kidney disease, heart failure, myocardial infarction, and thyroid disease. 

• Model 4: model 3 + alcohol, smoking, body mass index, regular exercise, estimated glomerular filtration rate, and total cholesterol. 

• Model 5: model 3 + AAD as a time-varying covariate

• AAD: antiarrhythmic drug; PSM: propensity-score matching. 



Cumulative incidence of all-cause death



Subgroup analyses



Subgroup analyses



The current study demonstrated that 

• Amiodarone use associated with a significant increase in overall mortality

• Women were more vulnerable to amiodarone use 

• Heart failure and myocardial infarction showed no significant interaction 

with amiodarone use



The explanations for increased mortality associated with amiodarone use

• Systemic adverse effects

• Drug-drug interactions with non-vitamin K oral anticoagulant (NOAC) 

• Selection bias



Nick Freemantle et el. Europace 2011;13:329-345



Steffel J et el. EP Europace. 2021;23:1612-1676



• Amiodarone, compared with non-amiodarone AADs, was associated with 

significantly increased risk of all-cause mortality in AAD naive new-onset AF 

patients.

• Increased all-cause mortality associated with amiodarone was consistent

throughout various subgroups including patients with prior heart failure and 

myocardial infarction.



Thank you


	슬라이드 1
	슬라이드 2
	슬라이드 3
	슬라이드 4
	슬라이드 5
	슬라이드 6
	슬라이드 7
	슬라이드 8
	슬라이드 9
	슬라이드 10
	슬라이드 11
	슬라이드 12
	슬라이드 13
	슬라이드 14
	슬라이드 15
	슬라이드 16
	슬라이드 17
	슬라이드 18
	슬라이드 19
	슬라이드 20
	슬라이드 21
	슬라이드 22
	슬라이드 23

