
Table S2. Coding definitions for demographic and comorbid conditions 

Characteristic Database Code 

Age, sex, income RPDB  

Diabetes DAD 

OHIP 

ICD9: "250" 

ICD10: "E10", "E11", "E12", 

"E13", "E14" 

OHIP DX: "250" 

OHIP FEE: "Q040", "K029", 

"K030", "K045", "K046" 

Hypertension  DAD 

OHIP 

ICD9: "401", "402", "403", 

"404", "405" 

ICD10: "I10", "I11", "I12", "I13", 

"I15" 

OHIP DX:  "401", "402", "403" 

Ischemic stroke DAD 

OHIP 

ICD9: "433", "434", "436" 

ICD10: "H341", "I630", "I631", 

"I632", "I633", "I634", "I635", 

"I638", "I639", "I64" 

Transient ischemic 

attack 

DAD 

OHIP 

ICD9: "435" 

ICD10: "H340", "G450", "G451", 

"G452", "G453", "G458", "G459" 
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Major hemorrhage-

Subarachnoid 

hemorrhage 

DAD ICD9: "430" 

ICD10: "I600", "I601", "I602", 

"I603", "I604", "I605", "I606", 

"I607", "I609" 

Major hemorrhage-

Intracranial 

hemorrhage 

DAD ICD9: "431" 

ICD10: "I61" 

Major hemorrhage-

other non-traumatic 

intracranial 

hemorrhage 

DAD ICD9: "432" 

ICD10: "I62" 

Major hemorrhage-

upper gastrointestinal 

DAD ICD9: "5307", "5310", "5312", 

"5314", "5316", "5320", "5322", 

"5324", "5326", "5330", "5332", 

"5334", "5336", "5340", "5342", 

"5344", "5346", "5780", "5781" 

ICD10: "I850", "I9820", "I983", 

"K2210", "K2211", "K2212", 

"K2214", "K2216", "K226", 

"K228", "K250", "K252", 

"K254", "K256", "K260", 

"K262", "K264", "K266", 
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"K270", "K272", "K274", 

"K276", "K280", "K282", 

"K284", "K286", "K290", 

"K3180", "K31811", "K6380", 

"K920", "K921" 

Major hemorrhage- 

Lower gastrointestinal 

DAD ICD9: "5693", "5789" 

ICD10: "K5520", "K625", 

"K922" 

Congestive heart failure DAD 

OHIP 

ICD9: "425", "5184", "514", 

"428" 

ICD10: "I500", "I501", "I509", 

"I255", "J81" 

CCP: "4961", "4962", "4963", 

"4964" 

CCI: "1HP53", "1HP55", 

"1HZ53GRFR", "1HZ53LAFR", 

"1HZ53SYFR" 

OHIP FEE: "R701", "R702", 

"Z429" 

OHIP DX: "428" 

Myocardial infarction 

(MI) 

DAD ICD9: "410" 

ICD10: "I21", "I22" 
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Coronary artery 

disease (excluding 

Angina) 

DAD 

OHIP 

ICD9: "412", "410", "411" 

ICD10: "I21", "I22", "Z955", 

"T822" 

CCI: "1IJ50", "1IJ76" 

CCP: "4801", "4802", "4803", 

"4804", "4805", "481", "482", 

"483" 

OHIPFee: "R741", "R742", 

"R743", "G298", "E646", "E651", 

"E652", "E654", "E655", "Z434", 

"Z448" 

OHIPDx: "410", "412" 

Coronary artery bypass 

grafting (CABG) 

DAD 

OHIP 

CCI: "1IJ76" 

CCP: "4811", "4812", "4813", 

"4814", "4815", "4816", "4817", 

"4819" 

OHIP FEE: "R742", "R743", 

"E654", "E645", "E652", "E646" 

 

Peripheral vascular 

disease 

DAD 

OHIP 

ICD 9: "4402", "4408", "4409", 

"5571", "4439", "444" 

 by guest on July 26, 2017
http://jaha.ahajournals.org/

D
ow

nloaded from
 

http://jaha.ahajournals.org/


ICD 10: "I700", "I702", "I708", 

"I709", "I731", "I738", "I739", 

"K551" 

CCP: "5125", "5129", "5014", 

"5016", "5018", "5028", "5038", 

"5126", "5159" 

CCI: "1KA76", "1KA50", 

"1KE76", "1KG50", "1KG57", 

"1KG76MI", "1KG87", 

"1IA87LA", "1IB87LA", 

"1IC87LA", "1ID87", 

"1KA87LA", "1KE57"  

OHIP fee codes: "R787", "R780", 

"R797", "R804", "R809", "R875", 

"R815", "R936", "R783", 

"R784","R785", "E626", "R814", 

"R786", "R937", "R860", "R861", 

"R855", "R856", "R933", "R934", 

"R791", "E672", "R794", "R813", 

"R867", "E649" 
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Chronic obstructive 

pulmonary disorder 

(COPD) 

DAD ICD9: "491", "492", "496" 

ICD10: "J41", "J43", "J44" 

 

Outcome definitions 

Outcome  Database  Codes  

Atrial 

Fibrillation 

DAD 

NACRS 

ICD9:”4273” 

ICD10: “I48” 

Dialysis  OHIP Fee code: 

“R849”,”G323”,”G325”,”G326”,”G860”,”G862”, 

”G863”,”G865’’,”G866”,”G330”,”G331”,”G332”, 

“G861”,”G864” 

Kidney 

transplant 

CORR Transplanted_organ_type_code: “10”, “11”, 

“12”, “18”, “19”, 

Death RPDB  

 
1. Benchimol EI, Smeeth L, Guttmann A, Harron K, Moher D, Petersen I, Sørensen HT, von Elm E, Langan SM and 

Committee RW. The REporting of studies Conducted using Observational Routinely-collected health Data (RECORD) 

Statement. PLoS Med. 2015;12:e1001885. 
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Table S3. Crude counts of atrial fibrillation by eGFR and urine ACR category 
 

 ACR <3 
N=589,264 

ACR 3-30 
N=120,565 

ACR >30 
N=26,837 

eGFR >90 
(N=321,227) 

 
5708 (2.12) 1906 (4.17) 459 (6.85) 

eGFR 60-90 
(N=320,998) 

 
14873 (5.63) 5826 (12.08) 1161 (13.73) 

eGFR 45-<60 
(N=58,273) 

 
4769 (12.06) 2626 (18.18) 749 (17.44) 

eGFR 30-<45 
(N=26,186) 

 
2411 (17.67) 1798 (20.82) 670 (17.17) 

eGFR 15-<30 
(N=8760) 

 
583 (20.75) 688 (21.23) 420 (15.5) 

eGFR <15 
(N=1222) 

23 (19.49) 51 (15.45) 88 (11.37) 

 
Each box presents number with atrial fibrillation and percentage of category total.  The ACR is in milligram 

per millimole. The eGFR is in millilters per minute per 1.73 meter squared.  

Abbreviations: ACR: albumin-to-creatinine-ratio, eGFR: estimated glomerular filtration rate, N: number  
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Table S4. Crude rates (per 1000 person-years) for the incidence of atrial fibrillation by 
eGFR and urine ACR category 
 

  ACR<3 ACR 3-30 ACR>30 
 
eGFR >90 
 

3.28  
[3.19-3.36] 

6.08  
[5.81-6.36] 

10.13  
[9.23-11.11] 

 
eGFR 60-90 
 

8.81  
[8.67-8.95] 

19.18  
[18.69-19.68] 

22.4  
[21.13-23.73] 

 
eGFR 45-<60 
 

19.63  
[19.07-20.19] 

32.02  
[30.81-33.27] 

31.49  
[29.28-33.83] 

 
eGFR 30-<45 
 

31.34  
[30.1-32.62] 

41  
[39.12-42.94] 

35.41  
[32.78-38.2] 

 
eGFR 15-<30 
 

44.1  
[40.6-47.83] 

49.41  
[45.79-53.25] 

41.98  
[38.06-46.19] 

 
eGFR <15 
 

46.94  
[29.76-70.43] 

54.48  
[40.56-71.63] 

62.65  
[50.24-77.18] 

 
The ACR is in milligram per millimole. The eGFR is in millilters per minute per 1.73 meter squared. 

Abbreviations: ACR: albumin-to-creatinine-ratio, eGFR: estimated glomerular filtration rate. 
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Table S5. Crude hazard ratios for the incidence of atrial fibrillation by eGFR and urine 
ACR category 
 

  ACR<3 ACR 3-30 ACR>30 
 
eGFR >90 
 

1[ref] 
1.83  

[1.73-1.92] 
3.05 

 [2.77-3.35] 

 
eGFR 60-90 
 

2.70  
[2.62-2.78] 

5.82  
[5.61-6.03] 

6.80  
[6.39-7.25] 

 
eGFR 45-<60 
 

6.01  
[5.79-6.25] 

9.80 
 [9.36-10.27] 

9.67  
[8.96-10.44] 

 
eGFR 30-<45 
 

9.65  
[9.20-10.12] 

12.68  
[12.02-13.37] 

10.99  
[10.14-11.9] 

 
eGFR 15-<30 
 

13.73  
[12.61-14.96] 

15.42  
[14.25-16.69] 

13.21  
[11.96-14.59] 

 
eGFR <15 
 

14.60 
 [9.70-22.00] 

16.92  
[12.85,22.30] 

19.36  
[15.68-23.90] 

 

The ACR is in milligram per millimole. The eGFR is in millilters per minute per 1.73 meter squared. 

Abbreviations: ACR: albumin-to-creatinine-ratio, eGFR: estimated glomerular filtration rate. 
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Table S6. The adjusted hazard and sub-distribution hazard ratio for the incidence of 
atrial fibrillation by eGFR and urine ACR category 
 

 Cox model Fine and Grey Model 
   
 Categories: ACR<3 ACR 3-30 ACR>30 ACR<3 ACR 3-30 ACR>30 
 
eGFR >90 

1  
(ref) 

1.53  
[1.45-1.61] 

2.55  
[2.31-2.80] 

1  
[ref] 

1.51  
[1.44-1.59] 

2.42  
[2.20-2.66] 

 
 
eGFR 60-90 

1.09  
[1.06-1.13] 

1.68  
[1.62-1.75] 

2.22  
[2.08-2.37] 

1.16  
[1.12-1.20] 

1.72  
[1.65-1.79] 

2.14  
[2.00-2.29] 

 
 
eGFR 45-<60 

1.27  
[1.21-1.32] 

1.76  
[1.67-1.85] 

2.09  
[1.93-2.26] 

1.35  
[1.29-1.41] 

1.74  
[1.65-1.84] 

2.00 
 [1.84-2.17] 

 
 
eGFR 30-<45 

1.43  
[1.36-1.51] 

1.77  
[1.67-1.88] 

1.97  
[1.82-2.14] 

1.46  
[1.38-1.54] 

1.66  
[1.56-1.77] 

1.73  
[1.58-1.89] 

 
 
eGFR 15-<30 

1.55  
[1.41-1.69] 

1.81  
[1.66-1.96] 

2.08  
[1.88-2.31] 

1.42  
[1.29-1.56] 

1.54 
 [1.40-1.68] 

1.64  
[1.46-1.83] 

 
 
eGFR <15 

1.69  
[1.12-2.54] 

2.47  
[1.88-3.26] 

3.41  
[2.76-4.22] 

1.50 
 [0.97-2.33] 

1.59  
[1.17-2.18] 

2.16  
[1.69-2.76] 

Data adjusted for age, sex, income quintile, index year, comorbidities (diabetes, hypertension, Chronic 

obstructive pulmonary disease, coronary artery disease, myocardial infarction, stroke/transient ischemic 

attack, hemorrhage, congestive heart failure, peripheral vascular disease, coronary artery bypass graft). 

Death was the competing event for Fine & Grey models. The ACR is in milligram per millimole. The eGFR is 

in millilters per minute per 1.73 meter squared.  

Abbreviations: ACR: albumin-to-creatinine-ratio, eGFR: estimated glomerular filtration rate. 
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Records with an ACR result within the accrual period (02-Apr-
2002 to 31-Mar-2015) along with eGFR less than one year 

N=10, 874, 740

Exclude invalid IKN, missing DOB/sex, out of Ontario
N = 10, 868, 976

Records with death date before the ACR test date excluded 

N remaining=10,868,734

Records with age<40 on the date of the ACR test excluded

N remaining=10,300,292

Patients who received a kidney transplant before the ACR test 
date excluded

 N remaining=10,260,651

Patients with at least one dialysis before index excluded

N remaining=10,133,722

Records with evidence of atrial fibrillation (in DAD or NACRS) 
prior to ACR test 

 N remaining=2,327,980

Earliest eligible test for each patient

 Analytic Cohort=736,666 
 

Figure S1. Analytic cohort creation 

Abbreviations: ACR: albumin-to-creatinine-ratio, DAD: discharge abstract database, DOB: date of birth, 

eGFR: estimated glomerular filtration rate, IKN: institute for clinical evaluative sciences key number, N: 

number, NACRS: national ambulatory care reporting system 
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