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Table S1. Definition of study covariates 

Covariate Swedish cohort U.S. cohort 

Type I diabetes E10 + A10A first dispensation ICD10: E10; 

ICD9: 250.*3, 250.*1; 

Severity of Diabetes   

Diabetes retinopathy E103, E113, E123, E133, E143 ICD10: E103, E113, E123, E133, E143; 

ICD9: 250.5; 

Diabetes neuropathy E104, E114, E124, E134, E144 ICD10: E104, E114, E124, E134, E144; 

Recent history of hypoglycemia (1 

year prior) 

E160-2, E116A, E106A, E110C, E100C ICD10: E160-E162; 

ICD9: 251.0-251.2; 

Comorbidities   

Hypertension I10-I15 ICD10: I1;  

ICD9: 40; 

Myocardial infarction I21, I22, I252 ICD10: I21, I22, I25.2;  

ICD9: 410; 

Heart failure I099, I110, I130, I132, I255, I420, I425-I429, 

I43, I50, P290 

ICD10: I40; 

ICD9 428 

Cerebrovascular disease I70, I71, I731, I738, I739, I771, I790, I792, 

K551, K558, K559, Z958, Z959 

ICD10 I6;  

ICD9: 43, V12.54; 

Peripheral vascular disease G45-G46, H340, I60-I69 ICD10: I70.92, I73.9, I70.2; 

ICD9: 440.2, 440.4, 443.9, 38.18, 

39.50, 39.25, 39.29, 031, 84.1 

Cancer C00-C26, C30-C39, C40-C41, C43- C44, 

C45-C49, C50-C58, C60-C76, C76-C80, 

C81-C96 

ICD10: C;  

ICD9: 14-21; 

COPD I278, I279, J40-47, J60-67, J684, J701, J703 ICD10: J4, J60, J68, J68.4, J70.1, J70.3, 

I27.8, I127.9; 

ICD9: 49; 

Liver disease I850, I859, I864, I982, K704, K711, K721, 

K729, K765, K766, K767 

ICD10: K70-K77; 

ICD9: 570-573; 

Hepatitis C B182 ICD10: B1711, B182, B1710, B1920, 

B1921, Z2252; 

ICD9: 070.41, 070.44, 070.51, 070.54, 

070.70, 070.71, V02.62; 

Medications   

Metformin A10BA02, A10BD03, A10BD05, A10BD07, 

A10BD08 

A10BA02, A10BD03, A10BD05, 

A10BD07, A10BD08 

Sulfonylurea A10BB, A10BD04 A10BB, A10BD04 

    Thiazolidenidiones A10BG, A10BD03, A10BD05, A10BD04 A10BG, A10BD03, A10BD05, 

A10BD04 

    Alpha-glucosidase inhibitors  A10BF A10BF 

    Glinides A10BX02, A10BX03 A10BX02, A10BX03 

    GLP1ra A10BX04, A10BX07 A10BX04, A10BX07 

    DPP4i A10BH, A10BD07, A10BD08 A10BH, A10BD07, A10BD08 

    SGLT2i A10BK A10BK 

Insulins A10A A10A 

ACEis/ARBs C09 C09 

Non-potassium sparing diuretics C03A, C03B, C03X C03A, C03B, C03X 

Potassium-sparing diuretics C03D C03D 

Other hypertensives C02, C07, C08C, C08D, C08E, C08G C02, C07, C08C, C08D, C08E, C08G 

Abbreviation: COPD, chronic obstructive pulmonary disease; GLP1ra, Glucagon-like peptide 1 receptor agonists; 

DPP4i , Dipeptidyl peptidase 4 inhibitors; SGLT2i , Sodium-glucose cotransporter 2 Inhibitors; ACEi/ARBs, 

angiotensin-converting enzyme inhibitors/angiotensin receptor blockers; 
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Table S2 Baseline characteristics of patients with type 2 diabetes and chronic kidney disease, overall and by HbA1c categories in Swedish (SCREAM, 

Stockholm healthcare) cohort 

Covariates 
Overall, N = 

12157 

<6% (42 

mmol/mol) N = 

5391 (44.3%) 

6%-6.9% (42-52 

mmol/mol) N = 

3283 (27.0%) 

7%-7.9% (53-

63 mmol/mol) 

N = 1901 

(15.6%) 

8%-8.9% (64-

74 mmol/mol) 

N = 871 (7.2%) 

>=9% (75 

mmol/mol) N = 

711 (5.8%) 

Age, year 77 (9) 77 (9) 77 (9) 77 (10) 76 (10) 74 (10) 

Women 6119 (50.3)  2700 (50.1)  1641 (50.0)  967 (50.9)  450 (51.7)  361 (50.8)  

Diabetic retinopathy 2856 (23.5) 910 (16.9) 787 (24.0) 609 (32.0)  305 (35.0) 245 (34.5) 

Diabetic neuropathy 851 (7.0) 260 (4.8) 234 (7.1) 183 (9.6) 92 (10.6) 82 (11.5) 

Recent history of hypoglycemia (1 year prior) 133 (1.1) 51 (0.9) 33 (1.0) 30 (1.6) 13 (1.5) 6 (0.8) 

Hypertension 9647 (79.4)  4259 (79.0)  2636 (80.3)  1514 (79.6)  686 (78.8)  552 (77.6)  

Myocardial infarction 2494 (20.5)  1013 (18.8)  674 (20.5)  433 (22.8)  196 (22.5)  178 (25.0)  

Heart failure 4096 (33.7)  1693 (31.4)  1069 (32.6)  686 (36.1)  328 (37.7)  320 (45.0)  

Cerebrovascular disease 2488 (20.5)  1120 (20.8)  647 (19.7)  415 (21.8)  170 (19.5)  136 (19.1)  

Peripheral vascular disease 1814 (14.9)  767 (14.2)  491 (15.0)  301 (15.8)  130 (14.9)  125 (17.6)  

Cancer 1997 (16.4)  946 (17.5)  528 (16.1)  277 (14.6)  131 (15.0)  115 (16.2)  

Chronic obstructive pulmonary disease 1809 (14.9)  827 (15.3)  449 (13.7)  279 (14.7)  138 (15.8)  116 (16.3)  

Liver disease 126 (1.0) 75 (1.4) 17 (0.5) 20 (1.1) 10 (1.1) 4 (0.6) 

Hepatitis C 84 (0.7) 49 (0.9) 19 (0.6) 12 (0.6) 2 (0.2) 2 (0.3) 

Acute kidney injury history 450 (3.7)  211 (3.9)  110 (3.4)  64 (3.4)  36 (4.1)  29 (4.1)  

Insulin 5046 (41.5)  1386 (25.7)  1356 (41.3)  1168 (61.4)  611 (70.1)  525 (73.8)  

Oral antidiabetic drugs 7781 (64.0) 3584 (66.5) 2158 (65.7) 1156 (60.8) 501 (57.5) 382 (53.7) 

Metformin 4978 (40.9)  2286 (42.4)  1423 (43.3)  723 (38.0)  330 (37.9)  216 (30.4)  

Metformin monotherapy 1864 (15.3)  1205 (22.4)  457 (13.9)  129 (6.8)  46 (5.3)  27 (3.8)  

Sulfonylurea 4237 (34.9)  1750 (32.5)  1246 (38.0)  708 (37.2)  306 (35.1)  227 (31.9)  

Other (composite of below) 905 (7.4)  459 (8.5)  234 (7.1)  119 (6.3)  54 (6.2)  39 (5.5)  

Thiazolidinediones 346 (2.8)  196 (3.6)  88 (2.7)  35 (1.8)  20 (2.3)  7 (1.0)  

Alpha-glucosidase inhibitors  70 (0.6)  34 (0.6)  11 (0.3)  14 (0.7)  1 (0.1)  10 (1.4)  

Glinides 379 (3.1)  191 (3.5)  99 (3.0)  45 (2.4)  26 (3.0)  18 (2.5)  

GLP1ra 23 (0.2)  8 (0.1)  7 (0.2)  6 (0.3)  1 (0.1)  1 (0.1)  

DPP4i 128 (1.1)  54 (1.0)  38 (1.2)  23 (1.2)  10 (1.1)  3 (0.4)  

SGLT2i NA NA NA NA NA NA 

ACEi/ARBs 8584 (70.6)  3727 (69.1)  2359 (71.9)  1390 (73.1)  615 (70.6)  493 (69.3)  

Non potassium sparing diuretics 898 (7.4)  402 (7.5)  262 (8.0)  124 (6.5)  69 (7.9)  41 (5.8)  

Potassium sparing diuretics 2006 (16.5)  864 (16.0)  515 (15.7)  320 (16.8)  157 (18.0)  150 (21.1)  

Other antihypertensives 8495 (69.9)  3750 (69.6)  2293 (69.8)  1340 (70.5)  611 (70.1)  501 (70.5)  

eGFR categories       
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G1 14 (0.1)  7 (0.1)  5 (0.2)  1 (0.1)  0 (0.0)  1 (0.1)  

G2 1648 (13.6)  760 (14.1)  420 (12.8)  265 (13.9)  108 (12.4)  95 (13.4)  

G3a 6627 (54.5)  2875 (53.3)  1844 (56.2)  1053 (55.4)  479 (55.0)  376 (52.9)  

G3b 2914 (24.0)  1274 (23.6)  771 (23.5)  457 (24.0)  228 (26.2)  184 (25.9)  

G4 812 (6.7)  385 (7.1)  211 (6.4)  110 (5.8)  53 (6.1)  53 (7.5)  

G5 142 (1.2)  90 (1.7)  32 (1.0)  15 (0.8)  3 (0.3)  2 (0.3)  

Albuminuria categories       

Normal to mild 3753 (30.9)  1780 (33.0)  1029 (31.3)  561 (29.5)  220 (25.3)  163 (22.9)  

Moderate 1593 (13.1)  617 (11.4)  443 (13.5)  270 (14.2)  149 (17.1)  114 (16.0)  

Severe 980 (8.1)  407 (7.5)  229 (7.0)  165 (8.7)  99 (11.4)  80 (11.3)  

Total cholesterol 4.7 (1.1) 4.7 (1.1) 4.7 (1.1) 4.7 (1.1) 4.8 (1.2) 4.8 (1.3) 

LDL-cholesterol 2.6 (0.9) 2.7 (0.9) 2.6 (0.9) 2.6 (0.9) 2.7 (1.0) 2.6 (1.0) 

Primary care visits in the 6-month prior 1 (0-3) 1 (0-3) 1 (0-3) 1 (0-3) 1 (0-3) 1 (0-3) 

Outpatient visits in the 6-month prior 1 (0-3) 1 (0-3) 1 (0-3) 1 (0-3) 1 (0-3) 2 (0-4) 

Inpatient visits in the 6-month prior 0 (0-1) 0 (0-1) 0 (0-1) 0 (0-1) 0 (0-1) 0 (0-1) 

Abbreviation: HbA1c, glycated hemoglobin; GLP1ra, Glucagon-like peptide 1 receptor agonists; DPP4i , Dipeptidyl peptidase 4 inhibitors; SGLT2i , Sodium-

glucose cotransporter 2 Inhibitors; ACEi/ARBs, angiotensin-converting enzyme inhibitors/angiotensin receptor blockers; eGFR, estimated glomerular filtration 

rate; LDL-C, low density lipid cholesterol; NA, not available
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Table S3. Subgroup analyses for the risk of AKI associated to HbA1c categories in the U.S. cohort 

HbA1c levels <6% (42 mmol/mol) 6%-6.9% (42-52 

mmol/mol) 

7%-7.9% (53-63 

mmol/mol) 

8%-8.9% (64-74 

mmol/mol) 

≥9% (75 

mmol/mol) 

Time-fixed      

eGFR categories ml/min/1.73 m2      

<15 1.19 (0.60-2.37) 1.00 (Ref) 0.50 (0.21-1.20) 0.97 (0.38-2.43) 1.99 (0.83-4.77) 

15-30 1.18 (0.93-1.51) 1.00 (Ref) 0.80 (0.64-1.00) 1.13 (0.87-1.47) 1.29 (0.99-1.69) 

30-45 1.26 (1.07-1.47) 1.00 (Ref) 1.11 (0.98-1.26) 1.43 (1.23-1.66) 1.56 (1.32-1.85) 

45-60 1.11 (1.00-1.23) 1.00 (Ref) 1.13 (1.05-1.22) 1.35 (1.22-1.50) 1.78 (1.60-2.00) 

60-90 1.32 (1.07-1.62) 1.00 (Ref) 1.14 (0.95-1.35) 1.28 (1.01-1.61) 1.28 (0.99-1.65) 

Sex      

Men 0.96 (0.86-1.07) 1.00 (Ref) 0.99 (0.91-1.07) 1.00 (0.90-1.12) 1.16 (1.03-1.30) 

Women 1.09 (0.98-1.21) 1.00 (Ref) 1.13 (1.04-1.23) 1.35 (1.21-1.50) 1.44 (1.28-1.62) 

Age groups (years)      

<65 1.09 (0.94-1.28) 1.00 (Ref) 1.13 (0.99-1.29) 1.18 (1.01-1.37) 1.60 (1.39-1.86) 

65-75 1.01 (0.89-1.15) 1.00 (Ref) 0.98 (0.89-1.08) 1.20 (1.06-1.36) 1.15 (1.00-1.33) 

≥75 0.99 (0.87-1.12) 1.00 (Ref) 1.10 (1.01-1.20) 1.15 (1.01-1.30) 1.13 (0.96-1.33) 

Time-varying      

eGFR categories ml/min/1.73 m2      

<15 1.09 (0.74-1.61) 1.00 (Ref) 1.49 (0.98-2.27) 1.36 (0.83-2.22) 0.72 (0.34-1.52) 

15-30 1.20 (1.02-1.43) 1.00 (Ref) 0.89 (0.76-1.03) 1.06 (0.89-1.27) 1.15 (0.94-1.41) 

30-45 1.10 (0.96-1.26) 1.00 (Ref) 0.96 (0.86-1.07) 1.11 (0.97-1.27) 1.19 (1.03-1.38) 

45-60 1.18 (1.04-1.35) 1.00 (Ref) 1.02 (0.92-1.13) 1.15 (1.01-1.32) 1.37 (1.18-1.58) 

60-90 1.18 (0.99-1.40) 1.00 (Ref) 1.06 (0.91-1.24) 1.23 (1.01-1.50) 1.17 (0.94-1.46) 

Sex      

Men 1.19 (1.08-1.32) 1.00 (Ref) 0.95 (0.87-1.04) 1.05 (0.94-1.18) 1.14 (1.01-1.29) 

Women 1.09 (0.99-1.21) 1.00 (Ref) 1.04 (0.95-1.13) 1.25 (1.12-1.39) 1.35 (1.20-1.52) 

Age groups (years)      

<65 1.09 (0.94-1.26) 1.00 (Ref) 0.98 (0.86-1.12) 1.13 (0.97-1.32) 1.27 (1.10-1.48) 

65-75 1.20 (1.07-1.36) 1.00 (Ref) 0.95 (0.86-1.05) 1.16 (1.02-1.31) 1.09 (0.95-1.26) 

≥75 1.10 (0.98-1.24) 1.00 (Ref) 1.04 (0.95-1.15) 1.13 (1.00-1.29) 1.37 (1.18-1.60) 

Abbreviation: AKI, acute kidney injury; eGFR, estimated glomerular filtration rate. 

Baseline and time-varying HbA1c models both adjusted for age, sex, ethnicity, diabetic retinopathy, diabetic neuropathy, recent history of hypoglycemia (1 year prior), 

hypertension, myocardial infarction, congestive heart failure, cerebrovascular disease, peripheral vascular disease, cancer, chronic obstructive pulmonary disease, liver disease, 

hepatitis C, history of acute kidney injury, metformin, sulfonylurea, other oral anti-diabetic drugs, insulins, angiotensin-converting enzyme inhibitors/angiotensin receptor 

blockers, diuretics, other hypertensives, eGFR, albuminuria, total cholesterol, LDL-cholesterol, and number of primary care visits, outpatient visits and inpatient visits in the 6-

month prior. 
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Table S4. Subgroup analyses for the risk of AKI associated to HbA1c categories in the Swedish cohort 

HbA1c levels <6% (42 

mmol/mol) 

6%-6.9% (42-52 

mmol/mol) 

7%-7.9% (53-63 

mmol/mol) 

8%-8.9% (64-74 

mmol/mol) 

≥9% (75 

mmol/mol) 

Time-fixed      

eGFR categories ml/min/1.73 m2      

<15 0.72 (0.4-1.28) 1.00 (Ref) 0.69 (0.26-1.85) 1.74 (0.33-9.27) - 

15-30 0.9 (0.69-1.17) 1.00 (Ref) 0.9 (0.63-1.29) 1.03 (0.67-1.6) 0.66 (0.41-1.06) 

30-45 0.95 (0.8-1.14) 1.00 (Ref) 1.12 (0.9-1.39) 1.14 (0.87-1.49) 1.37 (1.02-1.83) 

45-60 1.14 (0.98-1.34) 1.00 (Ref) 1.2 (1-1.45) 1.14 (0.89-1.46) 1.65 (1.29-2.11) 

60-90 1.18 (0.85-1.65) 1.00 (Ref) 1.24 (0.84-1.85) 1.62 (0.95-2.78) 1.64 (0.99-2.7) 

Sex      

Men 1.07 (0.94-1.22) 1.00 (Ref) 1.18 (1-1.38) 1.06 (0.85-1.31) 1.34 (1.07-1.67) 

Women 0.99 (0.85-1.15) 1.00 (Ref) 1.05 (0.87-1.27) 1.27 (1.01-1.59) 1.32 (1.03-1.68) 

Age groups (years)      

<65 0.96 (0.71-1.3) 1.00 (Ref) 1.21 (0.86-1.7) 1.03 (0.66-1.58) 0.88 (0.57-1.37) 

65-75 0.98 (0.81-1.18) 1.00 (Ref) 1.14 (0.91-1.43) 0.97 (0.72-1.33) 1.25 (0.93-1.67) 

≥75 1.06 (0.94-1.21) 1.00 (Ref) 1.08 (0.91-1.27) 1.31 (1.07-1.6) 1.65 (1.32-2.06) 

Time-varying      

eGFR categories ml/min/1.73 m2      

<15 1.13 (0.79-1.61) 1.00 (Ref) 0.53 (0.27-1.03) 1.35 (0.73-2.51) 0.99 (0.41-2.39) 

15-30 1.15 (0.91-1.45) 1.00 (Ref) 1.11 (0.83-1.48) 1.44 (1.04-1.98) 1.16 (0.79-1.71) 

30-45 1.04 (0.88-1.24) 1.00 (Ref) 0.94 (0.76-1.16) 1.07 (0.82-1.4) 1.02 (0.77-1.37) 

45-60 0.98 (0.81-1.17) 1.00 (Ref) 1.04 (0.83-1.3) 1.01 (0.75-1.35) 1.28 (0.95-1.71) 

60-90 0.99 (0.73-1.35) 1.00 (Ref) 1.18 (0.82-1.72) 1.13 (0.68-1.88) 1.44 (0.88-2.36) 

Sex      

Men 1.21 (1.06-1.37) 1.00 (Ref) 0.99 (0.83-1.18) 1.2 (0.98-1.48) 1.24 (0.99-1.55) 

Women 0.88 (0.76-1.03) 1.00 (Ref) 1.01 (0.84-1.21) 1.05 (0.83-1.32) 1.13 (0.89-1.45) 

Age groups (years)      

<65 1.2 (0.86-1.68) 1.00 (Ref) 1.16 (0.78-1.72) 0.87 (0.52-1.43) 1.08 (0.67-1.75) 

65-75 1.21 (0.98-1.48) 1.00 (Ref) 0.87 (0.67-1.13) 1 (0.72-1.38) 1.47 (1.09-1.99) 

≥75 1 (0.89-1.13) 1.00 (Ref) 1.05 (0.9-1.23) 1.28 (1.06-1.54) 1.11 (0.89-1.39) 

Abbreviation: AKI, acute kidney injury; eGFR, estimated glomerular filtration rate. 

Baseline and time-varying HbA1c models both adjusted for age, sex, diabetic retinopathy, diabetic neuropathy, recent history of hypoglycemia (1 year prior), hypertension, 

myocardial infarction, congestive heart failure, cerebrovascular disease, peripheral vascular disease, cancer, chronic obstructive pulmonary disease, liver disease, hepatitis C, history 

of acute kidney injury, metformin, sulfonylurea, other oral anti-diabetic drugs, insulins, angiotensin-converting enzyme inhibitors/angiotensin receptor blockers, diuretics, other 

hypertensives, eGFR, albuminuria, total cholesterol, LDL-cholesterol, and number of primary care visits, outpatient visits and inpatient visits in the 6-month prior. 
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Table S5. Subgroup analyses for the risk of all cause death associated to HbA1c categories in U.S. cohort 

HbA1c levels <6% (42 mmol/mol) 6%-6.9% (42-52 

mmol/mol) 

7%-7.9% (53-63 

mmol/mol) 

8%-8.9% (64-74 

mmol/mol) 

≥9% (75 

mmol/mol) 

Time-fixed      

eGFR categories ml/min/1.73 m2      

<15 1.16 (0.63-2.14) 1.00 (Ref) 1.07 (0.59-1.95) 1.11 (0.56-2.19) 1.28 (0.60-2.73) 

15-30 1.07 (0.87-1.32) 1.00 (Ref) 0.92 (0.77-1.10) 1.12 (0.90-1.39) 1.30 (1.03-1.64) 

30-45 1.21 (1.06-1.38) 1.00 (Ref) 1.05 (0.95-1.16) 1.39 (1.22-1.57) 1.47 (1.27-1.70) 

45-60 1.26 (1.15-1.38) 1.00 (Ref) 1.19 (1.12-1.28) 1.40 (1.28-1.53) 1.76 (1.59-1.95) 

60-90 1.29 (1.07-1.54) 1.00 (Ref) 1.28 (1.10-1.48) 1.41 (1.16-1.71) 1.63 (1.32-2.02) 

Sex      

Men 1.10 (1.00-1.21) 1.00 (Ref) 1.12 (1.04-1.20) 1.13 (1.03-1.25) 1.25 (1.13-1.40) 

Women 1.12 (1.02-1.23) 1.00 (Ref) 1.06 (0.99-1.14) 1.23 (1.13-1.35) 1.35 (1.22-1.50) 

Age groups (years)      

<65  1.16 (0.98-1.38) 1.00 (Ref) 1.13 (0.98-1.31) 1.33 (1.12-1.57) 1.64 (1.40-1.92) 

65-75 1.09 (0.97-1.23) 1.00 (Ref) 1.13 (1.03-1.23) 1.24 (1.11-1.39) 1.24 (1.09-1.41) 

≥75 1.10 (1.01-1.21) 1.00 (Ref) 1.08 (1.01-1.16) 1.12 (1.02-1.23) 1.18 (1.05-1.33) 

Time-varying      

eGFR categories ml/min/1.73 m2      

<15 0.92 (0.77-1.11) 1.00 (Ref) 1.68 (1.35-2.08) 1.30 (1.00-1.68) 1.74 (1.30-2.33) 

15-30 1.24 (1.10-1.41) 1.00 (Ref) 0.89 (0.79-1.00) 1.02 (0.88-1.19) 1.27 (1.08-1.49) 

30-45 1.10 (0.99-1.23) 1.00 (Ref) 0.96 (0.87-1.05) 0.99 (0.87-1.12) 1.25 (1.08-1.44) 

45-60 1.09 (0.97-1.22) 1.00 (Ref) 1.05 (0.95-1.16) 1.13 (0.99-1.29) 1.38 (1.19-1.60) 

60-90 0.88 (0.77-1.02) 1.00 (Ref) 1.09 (0.95-1.24) 1.28 (1.07-1.52) 0.97 (0.80-1.18) 

Sex      

Men 1.08 (0.99-1.17) 1.00 (Ref) 1.08 (1.00-1.16) 1.09 (0.98-1.20) 1.33 (1.19-1.48) 

Women 1.05 (0.97-1.13) 1.00 (Ref) 0.94 (0.87-1.01) 1.08 (0.98-1.19) 1.20 (1.08-1.34) 

Age groups (years)      

<65  0.99 (0.86-1.15) 1.00 (Ref) 1.16 (1.00-1.35) 1.09 (0.91-1.30) 1.31 (1.11-1.56) 

65-75 1.17 (1.06-1.29) 1.00 (Ref) 0.93 (0.85-1.02) 1.21 (1.07-1.36) 1.33 (1.16-1.52) 

≥75 1.00 (0.92-1.08) 1.00 (Ref) 1.03 (0.96-1.10) 1.01 (0.92-1.12) 1.17 (1.05-1.31) 

Abbreviation: HbA1c, glycated hemoglobin; eGFR, estimated glomerular filtration rate. 

Baseline and time-varying HbA1c models both adjusted for age, sex, ethnicity, diabetic retinopathy, diabetic neuropathy, recent history of hypoglycemia (1 year prior), 

hypertension, myocardial infarction, congestive heart failure, cerebrovascular disease, peripheral vascular disease, cancer, chronic obstructive pulmonary disease, liver disease, 

hepatitis C, metformin, sulfonylurea, other oral anti-diabetic drugs, insulins, angiotensin-converting enzyme inhibitors/angiotensin receptor blockers, diuretics, other hypertensives, 

eGFR, albuminuria, total cholesterol, LDL-cholesterol, and number of primary care visits, outpatient visits and inpatient visits in the 6-month prior.  
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Table S6. Subgroup analyses for the risk of all cause death associated to HbA1c categories in the Swedish cohort 

HbA1c levels <6% (42 

mmol/mol) 

6%-6.9% (42-52 

mmol/mol) 

7%-7.9% (53-63 

mmol/mol) 

8%-8.9% (64-74 

mmol/mol) 

≥9% (75 mmol/mol) 

Time-fixed      

eGFR categories ml/min/1.73 m2      

<15 1.44 (0.78-2.67) 1.00 (Ref) 1.14 (0.46-2.85) 2.9 (0.56-15.02) 2.15 (0.37-12.37) 

15-30 1 (0.78-1.27) 1.00 (Ref) 1 (0.72-1.38) 0.94 (0.61-1.44) 0.84 (0.53-1.34) 

30-45 1.12 (0.96-1.31) 1.00 (Ref) 1.11 (0.91-1.35) 1.23 (0.96-1.57) 1.39 (1.06-1.81) 

45-60 1.11 (0.97-1.26) 1.00 (Ref) 1.1 (0.93-1.29) 1.13 (0.91-1.41) 1.59 (1.29-1.97) 

60-90 1.26 (0.93-1.71) 1.00 (Ref) 1.25 (0.85-1.82) 1.67 (1.05-2.68) 1.92 (1.19-3.08) 

Sex      

Men 1.17 (1.04-1.32) 1.00 (Ref) 1.1 (0.94-1.28) 1.2 (0.97-1.47) 1.49 (1.21-1.83) 

Women 1.06 (0.93-1.2) 1.00 (Ref) 1.08 (0.93-1.27) 1.14 (0.93-1.4) 1.38 (1.13-1.69) 

Age groups (years)      

<65  1.12 (0.73-1.73) 1.00 (Ref) 1.07 (0.65-1.78) 1.55 (0.86-2.81) 1.39 (0.79-2.43) 

65-75 1.12 (0.91-1.38) 1.00 (Ref) 1.24 (0.97-1.59) 0.95 (0.67-1.34) 1.44 (1.06-1.96) 

≥75 1.12 (1.01-1.24) 1.00 (Ref) 1.05 (0.92-1.19) 1.18 (1-1.39) 1.34 (1.12-1.59) 

Time-varying      

eGFR categories ml/min/1.73 m2      

<15 1.1 (0.78-1.55) 1.00 (Ref) 1.35 (0.83-2.21) 1.18 (0.63-2.2) 0.85 (0.33-2.17) 

15-30 1.08 (0.87-1.32) 1.00 (Ref) 1.14 (0.87-1.48) 0.99 (0.71-1.39) 1.16 (0.8-1.69) 

30-45 1.16 (0.99-1.36) 1.00 (Ref) 1.01 (0.83-1.23) 1.09 (0.85-1.39) 1.19 (0.93-1.54) 

45-60 0.99 (0.84-1.16) 1.00 (Ref) 1 (0.81-1.23) 0.99 (0.76-1.29) 1.23 (0.93-1.62) 

60-90 1.17 (0.92-1.49) 1.00 (Ref) 0.94 (0.68-1.3) 1.4 (0.97-2.02) 1.24 (0.82-1.88) 

Sex      

Men 1.09 (0.97-1.23) 1.00 (Ref) 0.93 (0.79-1.1) 1.09 (0.89-1.33) 1.18 (0.96-1.45) 

Women 1.14 (1-1.29) 1.00 (Ref) 1.1 (0.94-1.29) 1.07 (0.87-1.31) 1.24 (0.99-1.54) 

Age groups (years)      

<65  1.27 (0.77-2.11) 1.00 (Ref) 1.02 (0.56-1.87) 1.28 (0.64-2.57) 1.41 (0.71-2.8) 

65-75 1.26 (0.99-1.6) 1.00 (Ref) 0.92 (0.67-1.24) 0.91 (0.61-1.36) 1.32 (0.93-1.89) 

≥75 1.09 (0.99-1.2) 1.00 (Ref) 1.04 (0.92-1.18) 1.09 (0.93-1.27) 1.09 (0.92-1.30) 

Abbreviation: HbA1c, glycated hemoglobin; eGFR, estimated glomerular filtration rate.  

Baseline and time-varying HbA1c models both adjusted for age, sex, diabetic retinopathy, diabetic neuropathy, recent history of hypoglycemia (1 year prior), hypertension, 

myocardial infarction, congestive heart failure, cerebrovascular disease, peripheral vascular disease, cancer, chronic obstructive pulmonary disease, liver disease, hepatitis C, 

metformin, sulfonylurea, other oral anti-diabetic drugs, insulins, angiotensin-converting enzyme inhibitors/angiotensin receptor blockers, diuretics, other hypertensives, eGFR, 

albuminuria, total cholesterol, LDL-cholesterol, and number of primary care visits, outpatient visits and inpatient visits in the 6-month prior. 
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Table S7. Hazard ratios (HRs) and 95% confidence intervals (CI) for the risk of acute kidney injury (AKI) across 

categories of HbA1c using Fine and Gray method 

 HbA1c <6% 

(42 mmol/mol) 

HbA1c 6-6.9% 

(42-52 mmol/mol) 

HbA1c 7-7.9% 

(53-63 mmol/mol) 

HbA1c 8-8.9% 

(64-74 mmol/mol) 

HbA1c ≥9% (75 

mmol/mol) 

AKI      

U.S. cohort      

Number of events 902/3038 2588/8924 1958/6256 890/2664 722/1995 

Baseline HbA1c unadjusted 1.18 (1.08-1.28) 1.00 (Ref) 1.03 (0.97-1.10) 1.18 (1.08-1.28) 1.41 (1.28-1.54) 

Baseline HbA1c adjusted 1.01 (0.92-1.10) 1.00 (Ref) 1.01 (0.94-1.08) 1.05 (0.96-1.15) 1.16 (1.05-1.28) 

Time-varying HbA1c adjusted 1.14 (1.06-1.23) 1.00 (Ref) 0.99 (0.93-1.06) 1.13 (1.05-1.23) 1.21 (1.11-1.32) 

Swedish cohort      

Number of events 1098/5391 661/3283 445/1901 214/871 201/711 

Baseline HbA1c unadjusted 1.03 (0.94-1.14) 1.00 (Ref) 1.17 (1.04-1.32) 1.27 (1.09-1.49) 1.51 (1.29-1.77) 

Baseline HbA1c adjusted 1.00 (0.90-1.10) 1.00 (Ref) 1.12 (0.99-1.26) 1.15 (0.98-1.35) 1.27 (1.08-1.49) 

Time-varying HbA1c adjusted 1.06 (0.96-1.17) 1.00 (Ref) 1.00 (0.89-1.14) 1.15 (0.99-1.34) 1.21 (1.03-1.43) 

Abbreviation: AKI acute kidney injury; HbA1c, glycated hemoglobin.  

Multivariable adjustment for age, sex, ethnicity (for U.S. cohort only), diabetic retinopathy, diabetic neuropathy, 

history of hypoglycemia (1 year prior), hypertension, myocardial infarction, congestive heart failure, cerebrovascular 

disease, peripheral vascular disease, cancer, chronic obstructive pulmonary disease, liver disease, hepatitis C, history 

of acute kidney injury, metformin, sulfonylurea, other oral anti-diabetic drugs, insulins, angiotensin-converting 

enzyme inhibitors/angiotensin receptor blockers, diuretics, other hypertensives, eGFR, albuminuria, total cholesterol, 

LDL-cholesterol, and number of primary care visits, outpatient visits and inpatient visits in the 6-month prior. 
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Table S8. Hazard ratios (HRs) and 95% confidence intervals (CI) for the risk of acute kidney injury (AKI) across 

categories of HbA1c for patients after excluding those with a history of AKI  

 HbA1c <6% 

(42 mmol/mol) 

HbA1c 6-6.9% 

(42-52 mmol/mol) 

HbA1c 7-7.9% 

(53-63 mmol/mol) 

HbA1c 8-8.9% 

(64-74 mmol/mol) 

HbA1c ≥9% 

(75 mmol/mol) 

AKI      

U.S. cohort      

Number of events 581/2370 1984/7630 1556/2379 661/2212 525/1603 

Baseline HbA1c unadjusted 1.08 (0.99-1.19) 1.00 (Ref) 1.14 (1.06-1.21) 1.32 (1.21-1.44) 1.61 (1.47-1.78) 

Baseline HbA1c adjusted 1.02 (0.93-1.12) 1.00 (Ref) 1.08 (1.01-1.16) 1.13 (1.03-1.24) 1.35 (1.22-1.49) 

Time-varying HbA1c adjusted 1.10 (1.01-1.20) 1.00 (Ref) 1.03 (0.96-1.10) 1.15 (1.05-1.26) 1.32 (1.20-1.46) 

Swedish cohort      

Number of events 1004/5180 601/3173 403/1837 198/835 182/682 

Baseline HbA1c unadjusted 1.06 (0.96-1.18) 1.00 (Ref) 1.19 (1.05-1.35) 1.33 (1.13-1.56) 1.62 (1.37-1.91) 

Baseline HbA1c adjusted 1.04 (0.94-1.16) 1.00 (Ref) 1.12 (0.98-1.27) 1.19 (1.01-1.40) 1.34 (1.13-1.59) 

Time-varying HbA1c adjusted 1.05 (0.95-1.16) 1.00 (Ref) 1.00 (0.88-1.14) 1.13 (0.96-1.33) 1.22 (1.02-1.45) 

Abbreviation: AKI acute kidney injury; HbA1c, glycated hemoglobin.  

Multivariable adjustment for age, sex, ethnicity (for U.S. cohort only), diabetic retinopathy, diabetic neuropathy, 

history of hypoglycemia (1 year prior), hypertension, myocardial infarction, congestive heart failure, cerebrovascular 

disease, peripheral vascular disease, cancer, chronic obstructive pulmonary disease, liver disease, hepatitis C, history 

of acute kidney injury, metformin, sulfonylurea, other oral anti-diabetic drugs, insulins, angiotensin-converting 

enzyme inhibitors/angiotensin receptor blockers, diuretics, other hypertensives, eGFR, albuminuria, total cholesterol, 

LDL-cholesterol, and number of primary care visits, outpatient visits and inpatient visits in the 6-month prior. 
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Table S9. Hazard ratios (HRs) and 95% confidence intervals (CI) for the risk of acute kidney injury (AKI) stages 2-3 

across categories of HbA1c 

 HbA1c <6% 

(42 mmol/mol) 

HbA1c 6-6.9% 

(42-52 mmol/mol) 

HbA1c 7-7.9% 

(53-63 mmol/mol) 

HbA1c 8-8.9% 

(64-74 mmol/mol) 

HbA1c ≥9% 

(75 mmol/mol) 

AKI      

U.S. cohort      

Number of events 281/3038 791/8924 553/6256 267/2664 234/1995 

Baseline HbA1c unadjusted 1.22 (1.06-1.40) 1.00 (Ref) 1.01 (0.91-1.13) 1.26 (1.10-1.45) 1.64 (1.42-1.90) 

Baseline HbA1c adjusted 1.02 (0.89-1.17) 1.00 (Ref) 0.97 (0.87-1.08) 1.06 (0.92-1.23) 1.29 (1.11-1.51) 

Time-varying HbA1c adjusted 1.21 (1.06-1.38) 1.00 (Ref) 0.98 (0.88-1.10) 1.15 (0.99-1.32) 1.26 (1.08-1.48) 

Swedish cohort      

Number of events 271/5391 137/3283 106/1901 51/871 45/711 

Baseline HbA1c unadjusted 1.27 (1.03-1.55) 1.00 (Ref) 1.36 (1.06-1.75) 1.46 (1.06-2.01) 1.66 (1.18-2.32) 

Baseline HbA1c adjusted 1.43 (1.08-1.90) 1.00 (Ref) 1.65 (1.18-2.31) 1.67 (1.07-2.59) 1.74 (1.10-2.74) 

Time-varying HbA1c adjusted 1.24 (1.01-1.53) 1.00 (Ref) 0.97 (0.74-1.27) 1.05 (0.76-1.45) 1.11 (0.77-1.59) 

Abbreviation: AKI acute kidney injury; HbA1c, glycated hemoglobin.  

Multivariable adjustment for age, sex, ethnicity (for U.S. cohort only), diabetic retinopathy, diabetic neuropathy, 

history of hypoglycemia (1 year prior), hypertension, myocardial infarction, congestive heart failure, cerebrovascular 

disease, peripheral vascular disease, cancer, chronic obstructive pulmonary disease, liver disease, hepatitis C, history 

of acute kidney injury, metformin, sulfonylurea, other oral anti-diabetic drugs, insulins, angiotensin-converting 

enzyme inhibitors/angiotensin receptor blockers, diuretics, other hypertensives, eGFR, albuminuria, total cholesterol, 

LDL-cholesterol, and number of primary care visits, outpatient visits and inpatient visits in the 6-month prior. 
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Table S10. Sensitivity analyses for the risk of AKI associated to HbA1c categories using 3-month average HbA1c 

(time varying). 

  
HbA1c <6% (42 

mmol/mol) 

HbA1c 7-7.9% 

(53-63 mmol/mol) 

HbA1c 8-8.9% 

(64-74 mmol/mol) 

HbA1c ≥9% (75 

mmol/mol) 

Time-varying HbA1c adjusted 

(3-month average) 

U.S. cohort 1.11 (1.03-1.19) 1.02 (0.95-1.08) 1.12 (1.04-1.21) 1.25 (1.15-1.36) 

Swedish cohort 1.05 (0.95-1.16) 1.04 (0.92-1.18) 1.17 (1.00-1.36) 1.19 (1.01-1.40) 

Abbreviation: AKI, acute kidney injury; HbA1c, glycated hemoglobin.  

Multivariable adjustment for age, sex, ethnicity (for U.S. cohort only), diabetic retinopathy, diabetic neuropathy, 

recent history of hypoglycemia (1 year prior), hypertension, myocardial infarction, congestive heart failure, 

cerebrovascular disease, peripheral vascular disease, cancer, chronic obstructive pulmonary disease, liver disease, 

hepatitis C, history of acute kidney injury, metformin, sulfonylurea, other oral anti-diabetic drugs, insulins, 

angiotensin-converting enzyme inhibitors/angiotensin receptor blockers, diuretics, other hypertensives, eGFR, 

albuminuria, total cholesterol, LDL-cholesterol, and number of primary care visits, outpatient visits and inpatient 

visits in the 6-month prior
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Table S11. Sensitivity analyses for the risk of all-cause death associated to HbA1c categories using 3-month average 

HbA1c (time varying). 

  
HbA1c <6% (42 

mmol/mol) 

HbA1c 7-7.9% 

(53-63 mmol/mol) 

HbA1c 8-8.9% 

(64-74 mmol/mol) 

HbA1c ≥9% (75 

mmol/mol) 

Time-varying HbA1c adjusted 

(3-month average) 

U.S. cohort 1.00 (0.94-1.06) 1.04 (0.98-1.09) 1.08 (1.01-1.16) 1.20 (1.11-1.30) 

Swedish cohort 1.10 (1.00-1.20) 1.04 (0.93-1.17) 1.06 (0.92-1.22) 1.26 (1.08-1.46) 

Abbreviation: HbA1c, glycated hemoglobin.  

Multivariable adjustment for age, sex, ethnicity (for U.S. cohort only), diabetic retinopathy, diabetic neuropathy, 

history of hypoglycemia (1 year prior), hypertension, myocardial infarction, congestive heart failure, cerebrovascular 

disease, peripheral vascular disease, cancer, chronic obstructive pulmonary disease, liver disease, hepatitis C, 

metformin, sulfonylurea, other oral anti-diabetic drugs, insulins, angiotensin-converting enzyme 

inhibitors/angiotensin receptor blockers, diuretics, other hypertensives, eGFR, albuminuria, total cholesterol, LDL-

cholesterol, and number of primary care visits, outpatient visits and inpatient visits in the 6-month prior. 
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Figure S1. Flow chart of patient selection into the study 

Abbreviation: eGFR, estimated glomerular filtration rate; CKD, chronic kidney disease; HbA1c, glycated hemoglobin. 


