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ICD codes used in the database

Cardiac arrhythmia: ICD-10 code I47-I49
Hypertension: ICD-10 code I10-I13 and I15

Diabetes: ICD-10 code E10, E11 and E14

Pneumonia: ICD-10 code J12-J15, J18, J44, J69 and J84-J85

Coronary heart disease: ICD-10 code I20-22 and I25

Heart failure: ICD-10 code I11, I42, I50 and J81
Atrial fibrillation/flutter: ICD-10 code I48

Chronic obstructive pulmonary disease: ICD-10 code J40 and J42-J44 
Kidney failure: ICD-10 code N17-N19

Dehydration: ICD-10 code E86

Sepsis: ICD-10 code A40, A41 and A46
Cancer : ICD-10 code C15-C20, C22, C25, C34, C43-C45, C49, C50, C56, C61, C64-C67, C71, C77-C83, C90-C92, D37-D38, D41, D48, M80, M81, Z08, Z51 and Z85
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Figure  Associations between potassium (mmol/L) and 60-day mortality in all cardiac arrhythmia visits. A threshold, nonlinear association between potassium levels and 60-day mortality was found in a generalized additive model (GAM) . Solid rad line represents the smooth curve fit between variables. Blue bands represent the 95% of confidence interval from the fit. Adjusted for age, sex, sodium (glucose-corrected), calcium (albumin-corrected), glucose, albumin and comorbid conditions (hypertension, diabetes, pneumonia, coronary heart disease, heart failure, atrial fibrillation/flutter, chronic obstructive pulmonary disease and kidney failure).
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Results of an additional analysis with a population restricting to the first visit
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Figure A Associations between potassium (mmol/L) and 30-day mortality with a population restricting to the first visit. A threshold, nonlinear association between potassium levels and 60-day mortality was found in a generalized additive model (GAM) . Solid rad line represents the smooth curve fit between variables. Blue bands represent the 95% of confidence interval from the fit. Adjusted for age, sex, sodium (glucose-corrected), calcium (albumin-corrected), glucose, albumin and comorbid conditions (hypertension, diabetes, pneumonia, coronary heart disease, heart failure, atrial fibrillation/flutter, chronic obstructive pulmonary disease and kidney failure).
Table A Threshold effect analysis of potassium (per 0.1 mmol/L) and 30-day mortality with a population restricting to the first visit.

	Threshold
	Crude
	
	Model 1
	
	Model 2

	
	OR (95%CI)
	P-value
	
	OR  (95%CI)
	P-value
	
	OR  (95%CI)
	P-value

	potassium < 4.3 
	0.92 (0.89, 0.95)
	<0.001 
	
	0.92 (0.88, 0.95)
	<0.001 
	
	0.95 (0.91, 0.99) 
	0.024 

	potassium ≥ 4.3
	1.18 (1.15, 1.22)  
	<0.001
	
	1.13 (1.16, 1.31) 
	<0.001 
	
	1.12 (1.08, 1.16)  
	<0.001 


Model 1: adjusted for age, sex and comorbid conditions (hypertension, diabetes, pneumonia, coronary heart disease, heart failure, atrial fibrillation/flutter, chronic obstructive pulmonary disease and kidney failure). Model 2: Adjusted 1+ sodium (glucose-corrected), calcium (albumin-corrected), glucose and albumin. Among the 3882 visits, the amount of missing values for Model 2 were: 394 (10.1%). CI, confidence interval; OR, odds ratio.

The multiple visits per patient were analyzed with generalized estimating equation (GEE) model
Table B Threshold effect analysis of potassium (per 0.1 mmol/L) and 30-day mortality in all arrhythmia visits

	Threshold
	Crude
	
	Model 1
	
	Model 2

	
	OR (95%CI)
	P-value
	
	OR  (95%CI)
	P-value
	
	OR  (95%CI)
	P-value

	potassium < 4.3 
	0.90 (0.88, 0.93)
	<0.001 
	
	0.91 (0.88, 0.94)
	<0.001 
	
	0.95 (0.91, 0.98) 
	0.0062 

	potassium ≥ 4.3
	1.18 (1.15, 1.21)  
	<0.001
	
	1.14 (1.10, 1.18) 
	<0.001 
	
	1.13 (1.09, 1.16)  
	<0.001 


Model 1: adjusted for age, sex and comorbid conditions (hypertension, diabetes, pneumonia, coronary heart disease, heart failure, atrial fibrillation/flutter, chronic obstructive pulmonary disease and kidney failure). Model 2: Adjusted 1+ sodium (glucose-corrected), calcium (albumin-corrected), glucose and albumin. Among the 7532 visits, the amount of missing values for Model 2 were: 805 (10.7%). CI, confidence interval; OR, odds ratio.
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Dealing with missing data

Table Threshold effect analysis of potassium (per 0.1 mmol/L) and 30-day mortality in all arrhythmia visits

	Threshold
	
	Model 1 n=7532
	
	Model 2 n=6727

	
	
	OR  (95%CI)
	P-value
	
	OR  (95%CI)
	P-value

	potassium < 4.3 
	
	0.93 (0.90, 0.96)
	<0.001 
	
	0.95 (0.91, 0.98) 
	0.0037 

	potassium ≥ 4.3
	
	1.13 (1.10, 1.17) 
	<0.001 
	
	1.13 (1.09, 1.16)  
	<0.001 


All adjusted for age, sex, sodium (glucose-corrected), calcium (albumin-corrected), glucose, albumin and comorbid conditions (hypertension, diabetes, pneumonia, coronary heart disease, heart failure, atrial fibrillation/flutter, chronic obstructive pulmonary disease and kidney failure). Model 1: Dummy variables were used to indicate missing covariate values. Model 2: Among the 7532 visits, the amount of missing values for Model 2 were: 805 (10.7%). The amount of missing values for the covariates were: 699 (9.3%) for glucose corrected sodium and serum-glucose, 454 (6.0%) for seum-albumin, 794 (10.5%) for albumin corrected calcium. CI, confidence interval; OR, odds ratio.
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Results of an additional analysis with a population containing patients with atrial fibrillation/flutter
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Figure Associations between potassium (mmol/L) and 30-day mortality in all cardiac arrhythmias visits with atrial fibrillation/flutter. A threshold, nonlinear association between potassium levels and 60-day mortality was found in a generalized additive model (GAM) . Solid rad line represents the smooth curve fit between variables. Blue bands represent the 95% of confidence interval from the fit. Adjusted for age, sex, sodium (glucose-corrected), calcium (albumin-corrected), glucose, albumin and comorbid conditions (hypertension, diabetes, pneumonia, coronary heart disease, heart failure, atrial fibrillation/flutter, chronic obstructive pulmonary disease and kidney failure).

Table Threshold effect analysis of potassium (per 0.1 mmol/L) and 30-day mortality in all  cardiac arrhythmias visits with atrial fibrillation/flutter
	Threshold
	Crude
	
	Model 1
	
	Model 2

	
	OR (95%CI)
	P-value
	
	OR  (95%CI)
	P-value
	
	OR  (95%CI)
	P-value

	potassium < 4.3 
	0.89 (0.86, 0.92)
	<0.001 
	
	0.90 (0.87, 0.93)
	<0.001 
	
	0.95 (0.92, 0.99) 
	0.00373 

	potassium ≥ 4.3
	1.16 (1.35, 1.19)  
	<0.001
	
	1.12 (1.09, 1.15) 
	<0.001 
	
	1.12 (1.09, 1.16)  
	<0.001 


Model 1: adjusted for age, sex and comorbid conditions (hypertension, diabetes, pneumonia, coronary heart disease, heart failure, chronic obstructive pulmonary disease and kidney failure). Model 2: Adjusted 1+ sodium (glucose-corrected), calcium (albumin-corrected), glucose and albumin.Among the 7532 visits, the amount of missing values for Model 2 were: 805 (10.7%). CI, confidence interval; OR, odds ratio.
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Subgroup analyses for patients with and without heart failure
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Figure Associations between potassium (mmol/L) and 30-day mortality by heart failure in all cardiac arrhythmias. A threshold, nonlinear association between potassium levels and 60-day mortality was found in a generalized additive model (GAM) . Solid rad line represents the smooth curve fit between variables. Blue bands represent the 95% of confidence interval from the fit. Adjusted for age, sex, sodium (glucose-corrected), calcium (albumin-corrected), glucose, albumin and comorbid conditions (hypertension, diabetes, pneumonia, coronary heart disease, heart failure, atrial fibrillation/flutter, chronic obstructive pulmonary disease and kidney failure).

Table  Threshold effect analysis of potassium (per 0.1 mmol/L) and 30-day mortality by heart failure in all arrhythmia visits
	Threshold
	Crude
	
	Model 1
	
	Model 2

	
	OR (95%CI)
	P-value
	
	OR  (95%CI)
	P-value
	
	OR  (95%CI)
	P-value

	With heart failure, n=1508

	potassium < 4.3 
	0.94 (0.90, 1.01)
	0.0329 
	
	0.95 (0.90, 1.00)
	0.0583 
	
	0.96 (0.91, 1.02) 
	0.1632 

	potassium ≥ 4.3
	1.11 (1.06, 1.15)  
	<0.001
	
	1.10 (1.05, 1.15) 
	<0.001 
	
	1.10 (1.05, 1.15)  
	<0.001 

	Without heart failure, n=6024

	potassium < 4.3 
	0.88 (0.85, 0.92)
	<0.001 
	
	0.88 (0.85, 0.92)
	<0.001 
	
	0.94 (0.89, 0.98) 
	0.0063 

	potassium ≥ 4.3
	1.12 (1.16, 1.24)  
	<0.001
	
	1.17 (1.12, 1.22) 
	<0.001 
	
	1.14 (1.10, 1.19)  
	<0.001 


Model 1: adjusted for age, sex and comorbid conditions (hypertension, diabetes, pneumonia, coronary heart disease, atrial fibrillation/flutter, chronic obstructive pulmonary disease and kidney failure). Model 2: Adjusted 1+ sodium (glucose-corrected), calcium (albumin-corrected), glucose and albumin. CI, confidence interval; OR, odds ratio.
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