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Supplementary Table 1. Crude and adjusted odds ratios of hospitalization for congestive heart failure, comparing incretin-based drugs to 
combinations of oral anti-diabetic drugs, by pharmaceuticala 

 

Current exposureb Cases 
(n=1118) 

Controls 
(n=17,626) Crude OR (95% CI) Adjusted ORc (95% CI) 

>2 oral anti-diabetic drugs, No. (%) 267 (23.9) 4198 (23.8) 1.00 (Reference) 1.00 (Reference) 
Incretin-based drugs, No. (%)     
   Saxagliptin S S 0.33 (0.04-2.49) 0.37 (0.05-2.82) 
   Sitagliptin 49 (4.4) 674 (3.8) 1.04 (0.74-1.45) 0.92 (0.65-1.30) 
   Vildagliptin S 98 (0.6) 0.66 (0.24-1.83) 0.73 (0.26-2.05) 
   Linagliptin 0 (0.00) S Not Estimable Not Estimable 
   Liraglutide 7 (0.6) 41 (0.2) 2.35 (0.97-5.68) 1.39 (0.55-3.54) 
   Exenatide S 69 (0.4) 0.67 (0.21-2.18) 0.35 (0.10-1.20) 

Abbreviations: OR, odds ratio; CI, confidence interval; S, suppressed as at least one cell has a count < 5. 
 
a Cases and controls were matched on the duration of follow-up, age, duration of treated diabetes and calendar year of cohort entry. 
b Current users of insulins, single oral anti-diabetic drugs, and non-current users of anti-diabetic drugs are not displayed in the table, but were 
considered in the regression model for proper estimation of treatment effects (representing 787 cases and 12,505 controls).   
c Adjusted for sex, body mass index, excessive alcohol use, smoking status, glycated hemoglobin A1c level (≤7.0% [53 mmol/mol], 7.1-8.0% 
[54-64 mmol/mol], >8.0% [64 mmol/mol]), comorbidities (neuropathy, renal disease, retinopathy, atrial fibrillation, cancer [other than non-
melanoma skin cancer], chronic obstructive pulmonary disease, coronary artery disease, dyslipidemia, hypertension, previous myocardial 
infarction, peripheral arteriopathy, previous coronary revascularization, peripheral vascular disease, previous stroke), number of prescriptions, 
number of physician visits, and use of the following drugs in the year prior to cohort entry: angiotensin-converting enzyme inhibitors, 
angiotensin receptor blockers, beta-blockers, calcium channel blockers, diuretics, fibrates, statins, aspirin, and other non-steroidal anti-
inflammatory drugs. 
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Supplementary Table 2. Crude and adjusted odds ratios of hospitalization for congestive heart failure, comparing incretin-based drugs to 
combinations of oral anti-diabetic drugs, with incretin-based drugs sub-classified by concomitant anti-diabetic drug usea 

 

Current exposureb Cases 
(n=1118) 

Controls 
(n=17,626) Crude OR (95% CI) Adjusted ORc (95% CI) 

>2 oral anti-diabetic drugs, No. (%) 267 (23.9) 4198 (23.8) 1.00 (Reference) 1.00 (Reference) 
Incretin-based drugs, No. (%)     
   Incretin & insulin S 36 (0.2) 2.76 (1.16-6.58) 1.70 (0.66-4.34) 
   Incretin & > 1 oral anti-diabetic drug 55 (4.9) 829 (4.7) 0.97 (0.70-1.33) 0.86 (0.62-1.19) 
   Incretin monotherapy S 58 (0.3) 0.24 (0.03-1.81) 0.17 (0.02-1.34) 

Abbreviations: OR, odds ratio; CI, confidence interval; S, suppressed as at least one cell has a count < 5. 
 
a Cases and controls were matched on the duration of follow-up, age, duration of treated diabetes and calendar year of cohort entry. 
b Current users of insulins, single oral anti-diabetic drugs, and non-current users of anti-diabetic drugs are not displayed in the table, but were 
considered in the regression model for proper estimation of treatment effects (representing 787 cases and 12,505 controls).   
c Adjusted for sex, body mass index, excessive alcohol use, smoking status, glycated hemoglobin A1c level (≤7.0% [53 mmol/mol], 7.1-8.0% 
[54-64 mmol/mol], >8.0% [64 mmol/mol]), comorbidities (neuropathy, renal disease, retinopathy, atrial fibrillation, cancer [other than non-
melanoma skin cancer], chronic obstructive pulmonary disease, coronary artery disease, dyslipidemia, hypertension, previous myocardial 
infarction, peripheral arteriopathy, previous coronary revascularization, peripheral vascular disease, previous stroke), number of prescriptions, 
number of physician visits, and use of the following drugs in the year prior to cohort entry: angiotensin-converting enzyme inhibitors, 
angiotensin receptor blockers, beta-blockers, calcium channel blockers, diuretics, fibrates, statins, aspirin, and other non-steroidal anti-
inflammatory drugs. 
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Supplementary Table 3. Crude and adjusted odds ratios of hospitalization for congestive heart failure, comparing incretin-based drugs to 
combinations of oral anti-diabetic drugs, censoring patients during follow-up upon prescription of insulin or a thiazolidinedione and excluding 
patients with a history of insulin and thiazolidinedione usea 
   

Current exposureb Cases 
(n=794) 

Controls 
(n=12,901) Crude OR (95% CI) Adjusted ORc (95% CI) 

>2 oral anti-diabetic drugs, No. (%) 156 (19.7) 1853 (14.4) 1.00 (Reference) 1.00 (Reference) 
Incretin-based drugs, No. (%) 34 (4.3) 398 (3.1) 1.02 (0.68-1.55) 0.97 (0.63-1.51) 
DPP-4 inhibitors S 367 (2.8) 1.03 (0.67-1.57) 1.00 (0.64-1.56) 
GLP-1 analogues S 31 (0.2) 0.96 (0.25-3.69) 0.69 (0.15-3.15) 
Duration of incretin-based drug use d     
1-83 days, No. (%) 11 (1.4) 117 (0.9) 1.21 (0.59-2.47) 1.09 (0.53-2.24) 
84-265 days, No. (%) 10 (1.3) 133 (1.0) 0.91 (0.45-1.84) 0.77 (0.35-1.67) 
>265 days, No. (%) 13 (1.6) 148 (1.1) 1.00 (0.54-1.87) 1.07 (0.56-2.06) 
    p-trend=0.99 

Abbreviations: OR, odds ratio; CI, confidence interval; S, suppressed as at least one cell has a count < 5. 
a Cases and controls were matched on the duration of follow-up, age, duration of treated diabetes and calendar year of cohort entry. 
b Current users of single oral anti-diabetic drugs and non-current users of anti-diabetic drugs are not displayed in the table, but were 
considered in the regression model for proper estimation of treatment effects (representing 604 cases and 10,650 controls). 
c Adjusted for sex, body mass index, excessive alcohol use, smoking status, glycated hemoglobin A1c level (≤7.0% [53 mmol/mol], 7.1-8.0% 
[54-64 mmol/mol], >8.0% [64 mmol/mol]), comorbidities (neuropathy, renal disease, retinopathy, atrial fibrillation, cancer [other than non-
melanoma skin cancer], chronic obstructive pulmonary disease, coronary artery disease, dyslipidemia, hypertension, previous myocardial 
infarction, peripheral arteriopathy, previous coronary revascularization, peripheral vascular disease, previous stroke), number of prescriptions, 
number of physician visits, and use of the following drugs in the year prior to cohort entry: angiotensin-converting enzyme inhibitors, 
angiotensin receptor blockers, beta-blockers, calcium channel blockers, diuretics, fibrates, statins, aspirin, and other non-steroidal anti-
inflammatory drugs. 
d Duration categories based on tertiles used in primary duration analysis. 
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Supplementary Table 4. Crude and adjusted odds ratios of hospitalization for congestive heart failure, comparing incretin-based drugs to 
combinations of oral anti-diabetic drugs, excluding patients with a history of renal diseasea 

 

Current exposureb Cases 
(n=733) 

Controls 
(n=13,621) Crude OR (95% CI) Adjusted ORc (95% CI) 

≥2 oral anti-diabetic drugs 195 (26.6) 3,372 (24.8) 1.00 (Reference) 1.00 (Reference) 
Incretin-based drugs 48 (6.6) 743 (5.5) 0.99 (0.69 - 1.41) 0.90 (0.62 – 1.31) 

Abbreviations: OR, odds ratio; CI, confidence interval 
a Cases and controls were matched on the duration of follow-up, age, duration of treated diabetes and calendar year of cohort entry.  Renal 
disease was defined by the presence of a history of acute kidney injury, chronic renal failure or dialysis-related procedures at any time prior to 
cohort entry. 
 
b Current users of insulins, single oral anti-diabetic drugs, and non-current users of anti-diabetic drugs are not displayed in the table, but were 
considered in the regression model for proper estimation of treatment effects (representing 490 cases and 9,506 controls). 
c Adjusted for sex, body mass index, excessive alcohol use, smoking status, glycated hemoglobin A1c level (≤7.0% [53 mmol/mol], 7.1-8.0% 
[54-64 mmol/mol], >8.0% [64 mmol/mol]), comorbidities (neuropathy, retinopathy, atrial fibrillation, cancer [other than non-melanoma skin 
cancer], chronic obstructive pulmonary disease, coronary artery disease, dyslipidemia, hypertension, previous myocardial infarction, 
peripheral arteriopathy, previous coronary revascularization, peripheral vascular disease, previous stroke), number of prescriptions, number of 
physician visits, and use of the following drugs in the year prior to cohort entry: angiotensin-converting enzyme inhibitors, angiotensin 
receptor blockers, beta-blockers, calcium channel blockers, diuretics, fibrates, statins, aspirin, other non-steroidal anti-inflammatory drugs.  
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Supplementary Table 5. Crude and adjusted odds ratios of hospitalization for congestive heart failure, comparing incretin-based drugs to 
combinations of oral anti-diabetic drugs, with cases restricted to those with a primary diagnosis of congestive heart failure in the HES 
databasea 
 

Current exposureb Cases 
(n=313) 

Controls 
(n=4909) Crude OR (95% CI) Adjusted ORc (95% CI) 

>2 oral anti-diabetic drugs 78 (24.9) 1183 (24.1) 1.00 (Reference) 1.00 (Reference) 
Incretin-based drugs 15 (4.8) 251 (5.1) 0.80 (0.44-1.45) 0.61 (0.32-1.14) 

Abbreviations: OR, odds ratio; CI, confidence interval; HES, hospital episode statistics  
a Cases and controls were matched on the duration of follow-up, age, duration of treated diabetes and calendar year of cohort entry. 
b Current users of insulins, single oral anti-diabetic drugs, and non-current users of anti-diabetic drugs are not displayed in the table, but were 
considered in the regression model for proper estimation of treatment effects (representing 220 cases and 3475 controls). 
c Adjusted for sex, body mass index, excessive alcohol use, smoking status, glycated hemoglobin A1c level (≤7.0% [53 mmol/mol], 7.1-8.0% 
[54-64 mmol/mol], >8.0% [64 mmol/mol]), comorbidities (neuropathy, renal disease, retinopathy, atrial fibrillation, cancer [other than non-
melanoma skin cancer], chronic obstructive pulmonary disease, coronary artery disease, dyslipidemia, hypertension, previous myocardial 
infarction, peripheral arteriopathy, previous coronary revascularization, peripheral vascular disease, previous stroke), number of prescriptions, 
number of physician visits, and use of the following drugs in the year prior to cohort entry: angiotensin-converting enzyme inhibitors, 
angiotensin receptor blockers, beta-blockers, calcium channel blockers, diuretics, fibrates, statins, aspirin, and other non-steroidal anti-
inflammatory drugs. 
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Supplementary Table 6. Crude and adjusted odds ratios of hospitalization for congestive heart failure, comparing incretin-based drugs to a 
combination of metformin and sulfonylureaa 

 

Current exposureb Cases 
(n=1118) 

Controls 
(n=17,626) Crude OR (95% CI) Adjusted ORc (95% CI) 

Metformin and sulfonylurea 181 (16.2) 2846 (16.2) 1.00 (Reference) 1.00 (Reference) 
Incretin-based drugs 64 (5.7) 923 (5.2) 0.95 (0.69-1.30) 0.81 (0.58-1.12) 

Abbreviations: OR, odds ratio; CI, confidence interval.  
a Cases and controls were matched on the duration of follow-up, age, duration of treated diabetes and calendar year of cohort entry. 
b Current users of insulins, single oral anti-diabetic drugs, and non-current users of anti-diabetic drugs are not displayed in the table, but were 
considered in the regression model for proper estimation of treatment effects (representing 873 cases and 13,857 controls). 
c Adjusted for sex, body mass index, excessive alcohol use, smoking status, glycated hemoglobin A1c level (≤7.0% [53 mmol/mol], 7.1-8.0% 
[54-64 mmol/mol], >8.0% [64 mmol/mol]), comorbidities (neuropathy, renal disease, retinopathy, atrial fibrillation, cancer [other than non-
melanoma skin cancer], chronic obstructive pulmonary disease, coronary artery disease, dyslipidemia, hypertension, previous myocardial 
infarction, peripheral arteriopathy, previous coronary revascularization, peripheral vascular disease, previous stroke), number of prescriptions, 
number of physician visits, and use of the following drugs in the year prior to cohort entry: angiotensin-converting enzyme inhibitors, 
angiotensin receptor blockers, beta-blockers, calcium channel blockers, diuretics, fibrates, statins, aspirin, and other non-steroidal anti-
inflammatory drugs. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SUPPLEMENTARY DATA 
 

©2014 American Diabetes Association. Published online at http://care.diabetesjournals.org/lookup/suppl/doi:10.2337/dc14-1459/-/DC1 

Supplementary Table 7.  Crude and adjusted odds ratios of hospitalization for congestive heart failure, comparing incretin-based drugs to > 
1 oral anti-diabetic druga 

 

Current exposureb Cases 
(n=1118) 

Controls 
(n=17,626) Crude OR (95% CI) Adjusted ORc (95% CI) 

> 1 oral anti-diabetic drug 834 (74.6) 14,685 (83.3) 1.00 (Reference) 1.00 (Reference) 
Incretin-based drugs 64 (5.7) 923 (5.2) 0.92 (0.69-1.23) 0.84 (0.62-1.13) 

Abbreviations: OR, odds ratio; CI, confidence interval.  
a Cases and controls were matched on the duration of follow-up, age, duration of treated diabetes and calendar year of cohort entry. 
b Current users of insulins and non-current users of anti-diabetic drugs are not displayed in the table, but were considered in the regression model for 
proper estimation of treatment effects (representing 220 cases and 2018 controls). 
c Adjusted for sex, body mass index, excessive alcohol use, smoking status, glycated hemoglobin A1c level (≤7.0% [53 mmol/mol], 7.1-8.0% [54-64 
mmol/mol], >8.0% [64 mmol/mol], comorbidities (neuropathy, renal disease, retinopathy, atrial fibrillation, cancer [other than non-melanoma skin cancer], 
chronic obstructive pulmonary disease, coronary artery disease, dyslipidemia, hypertension, previous myocardial infarction, peripheral arteriopathy, 
previous coronary revascularization, peripheral vascular disease, previous stroke), number of prescriptions, number of physician visits, and use of the 
following drugs in the year prior to cohort entry: angiotensin-converting enzyme inhibitors, angiotensin receptor blockers, beta-blockers, calcium channel 
blockers, diuretics, fibrates, statins, aspirin, and other non-steroidal anti-inflammatory drugs. 
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Supplementary Table 8. Crude and adjusted odds ratios of hospitalization for congestive heart failure, comparing incretin-based drugs to 
non-incretin-based drugsa 

   

Current exposureb Cases 
(n=1118) 

Controls 
(n=17,626) Crude OR (95% CI) Adjusted ORc (95% CI) 

Non-incretin-based drugs 930 (83.2) 15,268 (86.6) 1.00 (Reference) 1.00 (Reference) 
Incretin-based drugs 64 (5.7) 923 (5.2) 0.84 (0.63-1.13) 0.81 (0.60-1.10) 

Abbreviations: OR, odds ratio; CI, confidence interval 
a Cases and controls were matched on the duration of follow-up, age, duration of treated diabetes and calendar year of cohort entry. 
b Patients who were not current users of anti-diabetic drugs are not displayed in the table, but were considered in the regression model for 
proper estimation of treatment effects (representing 124 cases and 1435 controls). 
c Adjusted for sex, body mass index, excessive alcohol use, smoking status, glycated hemoglobin A1c level (≤7.0% [53 mmol/mol], 7.1-8.0% 
[54-64 mmol/mol], >8.0% [64 mmol/mol]), comorbidities (neuropathy, renal disease, retinopathy, atrial fibrillation, cancer [other than non-
melanoma skin cancer], chronic obstructive pulmonary disease, coronary artery disease, dyslipidemia, hypertension, previous myocardial 
infarction, peripheral arteriopathy, previous coronary revascularization, peripheral vascular disease, previous stroke), number of prescriptions, 
number of physician visits, and use of the following drugs in the year prior to cohort entry: angiotensin-converting enzyme inhibitors, 
angiotensin receptor blockers, beta-blockers, calcium channel blockers, diuretics, fibrates, statins, aspirin, and other non-steroidal anti-
inflammatory drugs. 
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Supplementary Table 9. Crude and adjusted odds ratios of hospitalization for congestive heart failure, comparing incretin-based drugs to 
combinations of oral anti-diabetic drugs, adjusting for covariates measured at index datea 
 

Current exposureb Cases 
(n=1118) 

Controls 
(n=17,626) Crude OR (95% CI) Adjusted ORc (95% CI) 

≥2 oral anti-diabetic drugs 267 (23.9) 4198 (23.8) 1.00 (Reference) 1.00 (Reference) 
Incretin-based drugs 64 (5.7) 923 (5.2) 0.98 (0.73-1.33) 0.77 (0.54-1.09) 

Abbreviations: OR, odds ratio; CI, confidence interval 
a Cases and controls were matched on the duration of follow-up, age, duration of treated diabetes and calendar year of cohort entry. 
b Current users of insulins, single oral anti-diabetic drugs, and non-current users of anti-diabetic drugs are not displayed in the table, but were 
considered in the regression model for proper estimation of treatment effects (representing 787 cases and 12,505 controls). 
c Adjusted for sex, body mass index, excessive alcohol use, smoking status, glycated hemoglobin A1c level (≤7.0% [53 mmol/mol], 7.1-8.0% 
[54-64 mmol/mol], >8.0% [64 mmol/mol]), comorbidities (neuropathy, renal disease, retinopathy, atrial fibrillation, cancer [other than non-
melanoma skin cancer], chronic obstructive pulmonary disease, coronary artery disease, dyslipidemia, hypertension, previous myocardial 
infarction, peripheral arteriopathy, previous coronary revascularization, peripheral vascular disease, previous stroke), number of prescriptions, 
number of physician visits, and use of the following drugs in the year prior to cohort entry: angiotensin-converting enzyme inhibitors, 
angiotensin receptor blockers, beta-blockers, calcium channel blockers, diuretics, fibrates, statins, aspirin, and other non-steroidal anti-
inflammatory drugs. 
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Supplementary Table 10. Crude and adjusted odds ratios of hospitalization for congestive heart failure, comparing incretin-based drugs to 
combinations of oral anti-diabetic drugs, using exposure grace periods of 0 and 90 daysa 

 

Current exposureb Cases 
(n=1118) 

Controls 
(n=17,626) Crude OR (95% CI) Adjusted ORc (95% CI) 

0-day grace period     
≥2 oral anti-diabetic drugs 231 (20.7) 3671 (20.8) 1.00 (Reference) 1.00 (Reference) 
Incretin-based drugs 48 (4.3) 721 (4.1) 0.98 (0.70-1.37) 0.92 (0.65-1.30) 
90-day grace period     
≥2 oral anti-diabetic drugs 295 (26.4) 4435 (25.2) 1.00 (Reference) 1.00 (Reference) 
Incretin-based drugs 71 (6.4) 1003 (5.7) 0.95 (0.71-1.27) 0.80 (0.59-1.08) 

Abbreviations: OR, odds ratio; CI, confidence interval 
a Cases and controls were matched on the duration of follow-up, age, duration of treated diabetes and calendar year of cohort entry. 
b Current users of insulins, single oral anti-diabetic drugs, and non-current users of anti-diabetic drugs are not displayed in the table, but were 
considered in the regression model for proper estimation of treatment effects (representing 839 cases and 13,234 controls for a 0-day grace 
period and 752 cases and 12,188 controls for a 90-day grace period). 
c Adjusted for sex, body mass index, excessive alcohol use, smoking status, glycated hemoglobin A1c level (≤7.0% [53 mmol/mol], 7.1-8.0% 
[54-64 mmol/mol], >8.0% [64 mmol/mol]), comorbidities (neuropathy, renal disease, retinopathy, atrial fibrillation, cancer [other than non-
melanoma skin cancer], chronic obstructive pulmonary disease, coronary artery disease, dyslipidemia, hypertension, previous myocardial 
infarction, peripheral arteriopathy, previous coronary revascularization, peripheral vascular disease, previous stroke), number of prescriptions, 
number of physician visits, and use of the following drugs in the year prior to cohort entry: angiotensin-converting enzyme inhibitors, 
angiotensin receptor blockers, beta-blockers, calcium channel blockers, diuretics, fibrates, statins, aspirin, and other non-steroidal anti-
inflammatory drugs. 
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Supplementary Table 11. Crude and adjusted odds ratios of hospitalization for congestive heart failure, comparing incretin-based drugs to 
combinations of oral anti-diabetic drugs, adjusting for anti-diabetic drug use in year prior to cohort entrya 

 

Current exposureb Cases 
(n=1118) 

Controls 
(n=17,626) Crude OR (95% CI) Adjusted ORc (95% CI) 

≥2 oral anti-diabetic drugs 267 (23.9) 4198 (23.8) 1.00 (Reference) 1.00 (Reference) 
Incretin-based drugs 64 (5.7) 923 (5.2) 0.98 (0.73-1.33) 0.85 (0.62-1.17) 

Abbreviations: OR, odds ratio; CI, confidence interval 
a Cases and controls were matched on the duration of follow-up, age, duration of treated diabetes and calendar year of cohort entry. 
b Current users of insulins, single oral anti-diabetic drugs, and non-current users of anti-diabetic drugs are not displayed in the table, but were considered in 
the regression model for proper estimation of treatment effects (representing 787 cases and 12,505 controls). 
c Adjusted for sex, body mass index, excessive alcohol use, smoking status, glycated hemoglobin A1c level (≤7.0% [53 mmol/mol], 7.1-8.0% [54-64 
mmol/mol], >8.0% [64 mmol/mol]), comorbidities (neuropathy, renal disease, retinopathy, atrial fibrillation, cancer [other than non-melanoma skin 
cancer], chronic obstructive pulmonary disease, coronary artery disease, dyslipidemia, hypertension, previous myocardial infarction, peripheral 
arteriopathy, previous coronary revascularization, peripheral vascular disease, previous stroke), number of prescriptions, number of physician visits, and 
use of the following drugs in the year prior to cohort entry: angiotensin-converting enzyme inhibitors, angiotensin receptor blockers, beta-blockers, 
calcium channel blockers, diuretics, fibrates, statins, aspirin, other non-steroidal anti-inflammatory drugs, as well as use of anti-diabetic drugs (metformin, 
sulfonylureas, thiazolidinediones, insulins, other).  
 


