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Supplementary Methods 

 

Imputation of urinary albumin values outside range of quantification 

At baseline and throughout the trial, a substantial proportion of the subjects in both trial 

groups had urinary albumin values below lower level of quantification (<LLOQ). In addition, 

one subject had a urinary creatinine value <LLOQ and a few subjects had urinary albumin or 

creatinine values above the upper limit of quantification (>ULOQ). Throughout months 12, 

24 and 36, the proportions of subjects with albumin values <LLOQ were slightly higher in the 

liraglutide group (approximately 18%) than in the placebo group (approximately 17%), 

whereas at most 15 subjects in any trial group, at any visit, had creatinine values <LLOQ or 

albumin or creatinine values >ULOQ. Urinary albumin or creatinine values <LLOQ or 

>ULOQ were not imputed by the central laboratory and, therefore, the corresponding urinary 

albumin-to-creatinine ratio values were not provided. Subsequently, albumin and creatinine 

values <LLOQ were imputed using ½LLOQ and albumin and creatinine values >ULOQ were 

imputed using ULOQ.  

 

Non-prespecified outcomes 

Additional endpoints were defined post hoc and analysed using Cox proportional hazards 

model: the composite endpoint of doubling of serum creatinine (and estimated glomerular 

filtration rate [eGFR]<45 ml/min/1.73 m
2
) and need for continuous renal replacement therapy 

(end-stage renal disease),
 
doubling of serum creatinine without confirmatory measurement, 

and new onset of microalbuminuria. 

 

Statistical analyses 

Differences in distribution of baseline characteristics between the liraglutide- and placebo-

treated group and between the renal risk subgroups were tested using Chi-square test for 

categorical variables and Student’s t-test for continuous variables. 

 

A sensitivity analysis for the primary renal composite endpoint and its individual components 

taking into account competing risk of death was performed. This was analysed applying a 

Fine-Grey subdistribution hazards model with treatment as covariate. 

 

For urinary albumin-to-creatinine ratio and eGFR per modification of diet in renal disease 

(MDRD), changes from baseline were analysed using a mixed-effect model for repeated 
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measurements with treatment, anti-diabetic therapy at baseline, region, and sex as factors, and 

corresponding baseline value and age at baseline as covariates, with all effects nested within 

visit. From these analyses, the effects of liraglutide vs placebo at 3 years were estimated. 

Urinary albumin-to-creatinine ratio and eGFR were log transformed before analysis, and 

consequently the estimated trial group ratio is presented instead of the estimated trial group 

difference. For absolute changes from baseline, observed mean eGFR and observed median 

urine albumin-to-creatinine ratio (UACR) is presented in text. 

 

Adverse events 

Investigator-reported renal adverse events were identified among all systematically recorded 

AEs by the SMQ ‘acute renal failure’. A selective and targeted approach to safety data 

collection was applied (Food and Drug Administration, CDER, CBER. Guidance for Industry: 

Determining the Extent of Safety Data Collected Needed in Late-Stage Premarket and 

Postapproval Clinical Investigations. 2016). All serious adverse events (SAEs) and predefined 

medical events of special interest (MESIs), were to be reported by the investigators. Renal 

adverse events (AE) were identified in the trial safety database among all SAEs and non-

serious MESIs using the standardized MedDRA (Medical Dictionary for Regulatory 

Activities) Query ‘Acute renal failure’. ‘Acute kidney injury’ was defined as per the 

standardized MedDRA “preferred term”. 
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Supplementary Figures and Tables 

Figure S1a. Urinary albumin-to-creatinine: ratio to baseline at 3-year visit in subgroups according to albuminuria at baseline

 

 

Trial group ratios are estimated using MMRM on the log transformed responses. eGFR per MDRD. 

Urinary albumin/creatinine values outside range of quantification are imputed. 

CI: confidence interval; eGFR: estimated glomerular filtration rate; FAS: full analysis set (number of patients are shown); MMRM: mixed-effect model 

for repeated measures.  
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Figure S1b. Urinary albumin-to-creatinine ratio during trial in subgroups stratified according to albuminuria at baseline 

 

 

 

Data are the FAS. 

EOT: end-of-trial; FAS: full analysis set; UACR: urinary albumin/creatinine ratio. 
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Figure S2. Estimated GFR: ratio to baseline at 3-year visit in subgroups stratified according to eGFR at baseline  

 

  

 

Trial group ratios are estimated using MMRM on the log transformed responses. eGFR per MDRD. 

CI: confidence interval; eGFR: estimated glomerular filtration rate; FAS: full analysis set (number of patients are shown); MMRM: mixed-effect model 

for repeated measures. 
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Table S1. Microvascular, renal and eye events 

 
Liraglutide  

(N=4668) 

Placebo  

(N=4672) HR [95% CI] p-value 

Outcomes N (%) Rate
*
 N (%) Rate

*
 

Microvascular events 355 (7.6) 19.9 416 (8.9) 23.4 0.84 [0.73;0.97] 0.016 

Renal events 268 (5.7) 15.0 337 (7.2) 19.0 0.78 [0.67;0.92] 0.003 

Eye events 106 (2.3) 5.9 92 (2.0) 5.2 1.15 [0.87;1.52] 0.33 

*
Events per 1000 patient–years of observation. The microvascular composite endpoint comprised of the composite renal and eye endpoint. 

Hazard ratios and P values were estimated with the use of a Cox proportional-hazards model with treatment as a covariate. 

CI: confidence interval; HR: hazard ratio. 
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Table S2. Baseline characteristics according to trial group 

 Liraglutide 

(N=4668) 

Placebo 

(N=4672) 

Male sex, N (%) 3011 (64.5) 2992 (64.0) 

Age, years 64.2 64.4 

Diabetes duration, years 12.8 12.9 

HbA
1c

, % 8.7 8.7 

BMI, kg/m
2
 32.5 32.5 

Systolic blood pressure, mmHg 135.9 135.9 

Diastolic blood pressure, mmHg 77.2 77.0 

eGFR (ml/min/1.73 m
2
) 80.2 80.6 

Renal function (eGFR, ml/min/1.73 m
2
)   

   Normal (eGFR >90) 1620 (34.7) 1655 (35.4) 

   Mild impairment (eGFR 60–89) 1932 (41.4) 1975 (42.3) 

   Moderate impairment (eGFR 30–59) 999 (21.4) 935 (20.0) 

   Severe impairment (eGFR <30) 117 (2.5) 107 (2.3) 

Microalbuminuria 1223 (26.2) 1233 (26.4) 

Macroalbuminuria  461 (9.9)  505 (10.8) 

Antihypertensive therapy 

   Beta blockers 

   Calcium channel blockers 

4329 (92.7) 

2652 (56.8) 

1538 (32.9) 

4303 (92.1) 

2529 (54.1) 

1479 (31.7) 
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   ACE inhibitors and ARB 

   Others 

3905 (83.7) 

510 (10.9)  

3836 (82.1) 

494 (10.6) 

Diuretics 

   Loop diuretics 

   Others 

1953 (41.8) 

824 (17.7) 

1408 (30.2) 

1953 (41.8) 

837 (17.9) 

1394 (29.8) 

Lipid-lowering drugs 

   Statins 

   Others 

3564 (76.3) 

3405 (72.9) 

680 (14.6) 

3515 (75.2) 

3336 (71.4) 

710 (15.2) 

Insulin-naïve 

   Not treated 

   OAD only 

2630 (56.3) 

194 (4.2) 

2436 (52.2) 

2541 (54.4) 

166 (3.6) 

2375 (50.8) 

Insulin treated 

   Insulin only 

   Insulin + OAD 

2038 (43.7) 

361 (7.7) 

1677 (35.9) 

2131 (45.6) 

377 (8.1) 

1754 (37.5) 

Full analysis set. Data are mean ± standard deviation or number of patients (proportion [%] of either liraglutide-treated or placebo-treated group). eGFR 

per MDRD. eGFR is shown as observed means. 

A greater proportion of patients in the liraglutide-treated group were treated with beta blockers at baseline compared with the placebo-treated group 

(p=0.009). No other statistically significant differences were observed among the baseline characteristics described. 

ACE: angiotensin converting enzyme; ARB: angiotensin receptor blocker; BMI: body mass index; eGFR: estimated glomerular filtration rate; OAD: oral 

antidiabetic drug. 
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Table S3. Baseline characteristics according to renal status 

 Micro- or macroalbuminuria eGFR (ml/min/1.73 m
2
) 

 Yes (n= 3422) No (n= 5918) <60 (n= 2158) ≥60 (n= 7182) 

Male sex  2328 (68.0)  3675 (62.1) 1322 (61.3) 4681 (65.2)     

Age, years 64.7 ± 7.2 64.0 ± 7.2 67.3 ± 7.5 63.4 ± 6.9 

Diabetes duration, years  14.2 ± 8.2 12.0 ± 7.8 15.1 ± 8.6 12.1 ± 7.7 

Glycated hemoglobin, %  9.0 ± 1.7 8.5 ± 1.4 8.6 ± 1.5 8.7 ± 1.5 

BMI, kg/m
2
  32.3 ± 6.4 32.6 ± 6.3 32.7 ± 6.5  32.4 ± 6.2 

Body weight, kg  91.2 ± 21.9  92.1 ± 20.4 91.4 ± 21.4 91.8 ± 20.8    

Systolic blood pressure, mm Hg  140.2 ± 19.0 133.4 ± 16.4 136.4 ± 19.5 135.8 ± 17.2 

Diastolic blood pressure, mm Hg  78.1 ± 10.6 76.5 ± 9.9 75.1 ± 10.6 77.7 ± 10.0     

Renal function (eGFR, ml/min/1.73 m
2
)     

   Normal (eGFR >90)  984 (28.8)  2291 (38.7) 0.0 3275 (45.6) 

   Mild impairment (eGFR 60–89)  1308 (38.2)  2599 (43.9) 0.0 3907 (54.4) 

   Moderate impairment (eGFR 30–59)  962 (28.1)  972 (16.4) 1934 (89.6) 0.0 

   Severe impairment (eGFR <30)  168 (4.9)   56 (0.9) 224 (10.4) 0.0 

Microalbuminuria 2456 (71.8) 0  625 (29.0) 1831 (25.5) 

Macroalbuminuria  966 (28.2) 0  505 (23.4)  461 (6.4) 

Antihypertensive therapy  3204 (93.6)  5428 (91.7) 2068 (95.8) 6564 (91.4) 

   Beta blockers  1853 (54.1)  3328 (56.2) 1230 (57.0) 3951 (55.0) 
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   Calcium channel  

   blockers 

 1377 (40.2)  1640 (27.7) 846 (39.2) 2171 (30.2) 

   ACE inhibitors and ARB  2920 (85.3)  4821 (81.5) 1862 (86.3) 5879 (81.9) 

   Others  462 (13.5)  542 (9.2) 346 (16.0) 658 (9.2)  

Diuretics  1512 (44.2)  2394 (40.5) 1248 (57.8) 2658 (37.0) 

   Loop diuretics  740 (21.6)  921 (15.6) 746 (34.6) 915 (12.7) 

   Others  969 (28.3)  1833 (31.0) 736 (34.1) 2066 (28.8) 

Lipid-lowering drugs  2570 (75.1)  4509 (76.2) 1730 (80.2) 5349 (74.5) 

   Statins  2439 (71.3)  4302 (72.7) 1631 (75.6) 5110 (71.2) 

   Others  490 (14.3)  900 (15.2) 414 (19.2) 976 (13.6) 

Insulin-naïve 

   Not treated 

   OAD only 

 1671 (48.8) 

141 (4.1) 

 1530 (44.7) 

 3500 (59.1) 

 219 (3.7) 

 3281 (55.4) 

1005 (46.6) 

97 (4.5) 

908 (42.1) 

4166 (58.0) 

263 (3.7) 

3903 (54.3) 

Insulin treated 

   Insulin only 

   Insulin + OAD 

 1751 (51.2) 

 399 (11.7) 

 1352 (39.5) 

 2418 (40.9) 

 339 (5.7) 

 2079 (35.1) 

1153 (53.4) 

373 (17.3) 

780 (36.1) 

3016 (42.0) 

365 (5.1) 

2651 (36.9) 

Full analysis set. Data are mean ± standard deviation or number of patients (proportion [%] of patients either with and without micro- or 

macroalbuminuria or subjects with eGFR <60 ml/min/1.73 m
2
 or ≥60 ml/min/1.73 m

2
). eGFR per MDRD formula. 

Significant differences (p<0.05) were observed among all baseline categories between the proportions and distributions of subjects with and without 

micro- or macroalbuminuria, except in those subjects not on insulin/OAD or using other lipid-lowering drugs. Significant differences (p<0.05) were 

observed between subjects with an eGFR <60 ml/min/1.73 m
2
 or ≥60 ml/min/1.73 m

2 
for all baseline categories described except weight, BMI, SBP, not 

on insulin/OAD, insulin and OAD or other lipid-lowering drugs. Within the 4 subgroups, there were no significant differences between those randomized 
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to liraglutide or placebo except for a slightly higher proportion of Black or African-American patients, and a lower proportion of Asian patients in the 

placebo group of the eGFR <60 subgroup; and slightly more North American patients in the placebo group of the microalbuminuria subgroup.  

ACE, angiotensin converting enzyme; ARB, angiotensin receptor blocker; BMI, body mass index; eGFR, estimated glomerular filtration rate; 

OAD, oral antidiabetic drug. Reproduced from New England Journal of Medicine, Marso et al., Liraglutide and Cardiovascular Outcomes in Type 2 

Diabetes, 375, 311–22. Copyright ©2016 Massachusetts Medical Society. Reprinted with permission from Massachusetts Medical Society. 
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Table S4. Sensitivity analyses for the composite renal outcome and components (all cause death as a competing risk) 

Endpoint Liraglutide Placebo Total 

Hazard ratio 

[95% CI] 

FAS 4668 4672 9340 

PYO 17822 17741 35563 

Outcomes N Rate
*
 N Rate

*
 N Rate

*
 

Composite renal outcome 268  15.0 337  19.0 605  17.0 0.79 [0.67;0.92] 

Components of composite 

New onset of persistent 

macroalbuminuria 

161 9.0 215 12.1 376 10.6 0.74 [0.61;0.91] 

Persistent doubling of 

serum creatinine
† 

87  4.9 97  5.5 184  5.2 0.90 [0.67;1.20] 

Continuous renal 

replacement therapy 

56  3.1 64  3.6 120  3.4 0.87 [0.61;1.25] 

Death due to renal 

disease 

8 0.4 5  0.3 13  0.4 1.60 [0.52;4.90] 

*
Per 1000 PYO. 

†
 and eGFR<45 ml/min/1.73m

2
 per MDRD. 

Hazard ratios and P values were estimated with the use of a Fine-Grey subdistribution hazards model. 

CI: confidence interval; FAS: full analysis set; HR: hazard ratio; PYO: patient–years of observation. 
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Table S5. Sensitivity analyses for the composite renal outcome adjusted for RAAS inhibitors (ATC: C09) at baseline 

 Liraglutide Placebo Total 

Hazard ratio [95% CI] P-value 
FAS 4668 4672 9340 

PYO 17822 17741 35563 

Outcomes N Rate
*
 N Rate

*
 N Rate 

Composite 

renal 

outcome 

268 15.0 337 19.0 605 17.0 0.78 [0.67–0.92] 0.002 

*
Per 1000 PYO. 

ATC: Anatomical Therapeutic Chemical; ATC: C09: agents acting on the renin-angiotensin system; CI: confidence interval; FAS: full analysis set; 

HR: hazard ratio; PYO: patient–years of observation; RAAS: renin-angiotensin-aldosterone system. 
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Table S6. First composite renal outcome occurring after month 6 by tertiles of change from baseline HbA1c at month 6 and tertiles of 

baseline HbA1c – summary – full analysis set 

The potential relationship between renal outcomes and HbA1c was assessed and we took into account both baseline HbA1c values and early response to 

treatment (i.e. change from baseline to month six). We divided baseline HbA1c values into tertiles and we used change of HbA1c at six months, again 

divided into tertiles, to ensure that we used values obtained early in the trial and before the majority of events had occurred preserving the causality 

between change in HbA1c and the composite renal outcome. Overall, the results for HbA1c suggest that the beneficial effect of liraglutide on the composite 

renal outcome is partly independent of improvements in HbA1c. Thus, across all baseline HbA1c tertiles, no consistent trend was observed between first 

renal event and change in HbA1c as reflected by the similar proportion of subjects in the liraglutide groups across the tertiles within each figure. 

Furthermore, irrespective of baseline HbA1c, the proportion of subjects with a first composite renal event was generally lower in the liraglutide group than 

in the placebo group (i.e., mimicking the overall difference) across the HbA1c response tertiles. In other words, there were less composite renal outcomes 

with liraglutide than with placebo whether there was a small or a large change in HbA1c. 

Change from baseline to month 6 in HbA1c Liraglutide Placebo Total 

 N (%) N (%) N (%) 

FAS at month 6 4641  4648  9289  

   Baseline HbA1c, 0–33.3% tertile 1507  1569  3076  

     Change in HbA1c, 0–33.3% tertile 271  32  303  

     Change in HbA1c, 33.3–66.7% tertile 855  503  1358  

     Change in HbA1c, 66.7–100% tertile 381  1034  1415  

   Baseline HbA1c, 33.3–66.7% tertile 1422  1466  2888  

     Change in HbA1c, 0–33.3% tertile 738  232  970  

     Change in HbA1c, 33.3–66.7% tertile 475  554  1029  

     Change in HbA1c, 66.7–100% tertile 209  680  889  

   Baseline HbA1c, 66.7–100% tertile 1424  1319  2743  

     Change in HbA1c, 0–33.3% tertile 1125  664  1789  

     Change in HbA1c, 33.3–66.7% tertile 180  321  501  

     Change in HbA1c, 66.7–100% tertile 119  334  453  

Renal outcomes 254 (5.69) 332 (7.14) 596 (6.42) 

   Baseline HbA1c, 0–33.3% tertile 58 (3.85) 92 (5.86) 150 (4.88) 
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     Change in HbA1c, 0–33.3% tertile 5 (1.85) 4 (12.50) 9 (2.97) 

     Change in HbA1c, 33.3–66.7% tertile 34 (3.98) 27 (5.37) 61 (4.49) 

     Change in HbA1c, 66.7–100% tertile 19 (4.99) 61 (5.90) 80 (5.65) 

   Baseline HbA1c, 33.3–66.7% tertile 76 (5.34) 92 (6.28) 168 (5.82) 

     Change in HbA1c, 0–33.3% tertile 39 (5.28) 14 (6.03) 53 (5.46) 

     Change in HbA1c, 33.3–66.7% tertile 25 (5.26) 37 (6.68) 62 (6.03) 

     Change in HbA1c, 66.7–100% tertile 12 (5.74) 41 (6.03) 53 (5.96) 

   Baseline HbA1c, 66.7–100% tertile 118 (8.29) 138 (10.46) 256 (9.33) 

     Change in HbA1c, 0–33.3% tertile 87 (7.73) 68 (10.24) 155 (8.66) 

     Change in HbA1c, 33.3–66.7% tertile 14 (7.78) 34 (10.59) 48 (9.58) 

     Change in HbA1c, 66.7–100% tertile 17 (14.29) 36 (10.78) 53 (11.70) 

Only first events occurring after month 6 (visit 6) are included in the analysis. 27 subjects on liraglutide and 24 subjects on placebo had died or withdrawn 

from the trial at month 6 (visit 6) and are excluded from the FAS count. 288 subjects on liraglutide and 294 subjects on placebo were still in the trial but 

did not have a measurement of HbA1c at month 6 (visit 6). Tertiles are based on the entire population. The cuts for baseline HbA1c tertiles are 33.3%: 

<7.8%, 66.7%: 7.8–9.0% and <9.0%. The cuts for month 6 (visit 6) HbA1c tertiles are 33.3%: reduction greater than -1.4%, 66.7%: 1.4–0.4%, and 

reduction less than 0.4%. 

%: proportion of subjects; FAS: full analysis set; N: number of subjects. 
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Table S7. First composite renal outcome occurring after month 6 by tertiles of change from baseline body weight at month 6 and 

tertiles of baseline body weight – summary – full analysis set  

Change from baseline to month 6 (visit 6) in 

body weight (kg) 
Liraglutide Placebo Total 

 N (%) N (%) N (%) 

FAS at month 6 4641  4648  9289  

   Baseline Body weight, 0–33.3% tertile 1484  1468  2952  

     Change in body weight, 0–33.3% tertile 561  205  766  

     Change in body weight, 33.3–66.7% tertile 567  606  1173  

     Change in body weight, 66.7–100% tertile 356  657  1013  

   Baseline body weight, 33.3–66.7% tertile 1441  1518  2959  

     Change in body weight, 0–33.3% tertile 676  288  964  

     Change in body weight, 33.3–66.7% tertile 456  562  1018  

     Change in body weight, 66.7–100% tertile 309  668  977  

   Baseline body weight, 66.7–100% tertile 1504  1436  2940  

     Change in body weight, 0–33.3% tertile 811  407  1218  

     Change in body weight, 33.3–66.7% tertile 390  421  811  

     Change in body weight, 66.7–100% tertile 303  608  911  

Renal outcomes 264 (5.69) 332 (7.14) 596 (6.42) 

   Baseline body weight, 0–33.3% tertile 104 (7.01) 121 (8.24) 225 (7.62) 

     Change in body weight, 0–33.3% tertile 39 (6.95) 22 (10.73) 61 (7.96) 

     Change in body weight, 33.3–66.7% tertile 43 (7.58) 48 (7.92) 91 (7.76) 

     Change in body weight, 66.7–100% tertile 22 (6.18) 51 (7.76) 73 (7.21) 

   Baseline body weight, 33.3–66.7% tertile 70 (4.86) 105 (6.92) 175 (5.91) 

     Change in body weight, 0–33.3% tertile 33 (4.88) 18 (6.25) 51 (5.29) 

     Change in body weight, 33.3–66.7% tertile 19 (4.17) 28 (4.98) 47 (4.62) 

     Change in body weight, 66.7–100% tertile 18 (5.83) 59 (8.83) 77 (7.88) 

   Baseline body weight, 66.7–100% tertile 82 (5.45) 97 (6.75) 179 (6.09) 

     Change in body weight, 0–33.3% tertile 41 (5.06) 31 (7.62) 72 (5.91) 

     Change in body weight, 33.3–66.7% tertile 21 (5.38) 26 (6.18) 47 (5.80) 

     Change in body weight, 66.7–100% tertile 20 (6.60) 40 (6.58) 60 (6.59) 
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Only first events occurring after month 6 (visit 6) are included in the analysis. 27 subjects on liraglutide and 24 subjects on placebo had died or withdrawn 

from the trial at month 6 (visit 6) and are excluded from the FAS count. 212 subjects on liraglutide and 226 subjects on placebo were still in the trial but 

did not have a measurement of body weight at month 6 (visit 6). Tertiles are based on the entire population. The cuts for baseline body weight tertiles are 

33.3%: <81.50 kg, 66.7%: 81.50–98.70 kg and <98.70 kg. The cuts for month 6 (visit 6) body weight tertiles are 33.3%: reduction greater than -2.22 kg, 

66.7%: 2.22–0.20 kg, and reduction less than 0.20 kg. 

%: proportion of subjects; FAS: full analysis set; N: number of subjects. 
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Table S8. First composite renal outcome occurring after month 6 by tertiles of change from baseline systolic blood pressure at month 

6 and tertiles of baseline systolic blood pressure – summary – full analysis set  

Change from baseline to month 6 (visit 6) in 

systolic BP (mmHg) 
Liraglutide Placebo Total 

 N (%) N (%) N (%) 

FAS at month 6 4641  4648  9289  

   Baseline systolic BP, 0–33.3% tertile 1496  1490  2986  

     Change in systolic BP, 0–33.3% tertile 256  189  445  

     Change in systolic BP, 33.3–66.7% tertile 465  485  950  

     Change in systolic BP, 66.7–100% tertile 775  816  1591  

   Baseline systolic BP, 33.3–66.7% tertile 1476  1503  2979  

     Change in systolic BP, 0–33.3% tertile 509  437  946  

     Change in systolic BP, 33.3–66.7% tertile 563  610  1173  

     Change in systolic BP, 66.7–100% tertile 404  456  860  

   Baseline systolic BP, 66.7–100% tertile 1468  1441  2909  

     Change in systolic BP, 0–33.3% tertile 870  733  1603  

     Change in systolic BP, 33.3–66.7% tertile 374  437  811  

     Change in systolic BP, 66.7–100% tertile 224  271  495  

Renal outcomes 264 (5.69) 332 (7.14) 596 (6.42) 

   Baseline systolic BP, 0–33.3% tertile 62 (4.14) 72 (4.83) 134 (4.49) 

     Change in systolic BP, 0–33.3% tertile 12 (4.69) 7 (3.70) 19 (4.27) 

     Change in systolic BP, 33.3–66.7% tertile 23 (4.95) 19 (3.92) 42 (4.42) 

     Change in systolic BP, 66.7–100% tertile 27 (3.48) 46 (5.64) 73 (4.59) 

   Baseline systolic BP, 33.3–66.7% tertile 74 (5.01) 106 (7.05) 180 (6.04) 

     Change in systolic BP, 0–33.3% tertile 24 (4.72) 32 (7.32) 56 (5.92) 

     Change in systolic BP, 33.3–66.7% tertile 20 (3.55) 37 (6.07) 57 (4.86) 

     Change in systolic BP, 66.7–100% tertile 30 (7.43) 37 (8.11) 67 (7.79) 

   Baseline systolic BP, 66.7–100% tertile 122 (8.31) 146 (10.13) 268 (9.21) 

     Change in systolic BP, 0–33.3% tertile 72 (8.28) 59 (8.05) 131 (8.17) 

     Change in systolic BP, 33.3–66.7% tertile 21 (5.61) 41 (9.38) 62 (7.64) 

     Change in systolic BP, 66.7–100% tertile 29 (12.95) 46 (16.97) 75 (15.15) 
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Only first events occurring after month 6 (visit 6) are included in the analysis. 27 subjects on liraglutide and 24 subjects on placebo had died or withdrawn 

from the trial at month 6 (visit 6) and are excluded from the FAS count. 201 subjects on liraglutide and 214 subjects on placebo were still in the trial but 

did not have a measurement of systolic BP at month 6 (visit 6). Tertiles are based on the entire population. The cuts for baseline systolic BP tertiles are 

33.3%: <128.0 mmHg, 66.7%: 128.0–141.5 mmHg and <141.5 mmHg. The cuts for month 6 (visit 6) systolic BP tertiles are 33.3%: reduction greater 

than -8.5 mmHg, 66.7%: 8.5–4.0 mmHg, and reduction less than 4.0 mmHg. 

%: proportion of subjects; BP: blood pressure; FAS: full analysis set; N: number of subjects. 
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Table S9. Composite renal outcome according to renal risk at baseline (events confirmed by adjudication) 

Subgroup Trial group Number 

of 

patients 

Number of 

patients 

with event 

Rate per 1000 

patient–years of 

observation 

Hazard 

ratio 

95% CI P-value 

Patients with micro- or 

macroalbuminuria at 

baseline 

Liraglutide 1684 230 36.4    

    0.81 [0.68;0.96] 0.02 

Placebo 1738 283 43.9    

Patients with eGFR <60 

ml/min/1.73 m
2
 at baseline 

Liraglutide 1116 146 35.2    

    0.84 [0.67;1.05] 0.13 

Placebo 1042 156 40.9    

Patients with eGFR <60 

ml/min/1.73 m
2 

and  

micro- or macroalbuminuria 

at baseline 

Liraglutide 583 131 62.0    

    0.81 [0.64;1.03] 0.09 

Placebo 547 141 72.6    

*
Hazard ratios and P values were estimated with the use of a Cox proportional-hazards model with treatment as a covariate.

 
 

The composite renal outcome consisted of the new onset of persistent macroalbuminuria, doubling of serum creatinine and eGFR <45 ml/min/1.73 m
2
, 

need for continuous renal replacement therapy (end-stage renal disease) or death due to renal disease. 

There was a similar risk reduction (no interaction between trial-group and renal risk subgroup) for the composite renal outcome in those without micro- or 

macroalbuminuria at baseline or without eGFR ≥60 ml/min/1.73 m2 and micro- or macroalbuminuria at baseline (also see Figure 2). 

CI: confidence interval; eGFR: estimated glomerular filtration rate. 
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Table S10a. Urinary albumin-to-creatinine: ratio to baseline at 3-year visit by renal function at baseline; values outside the detection 

limits imputed 

Renal function subgroup 

(eGFR, ml/min/1.73 m
2
) 

Subjects Estimated trial group ratio, 

liraglutide/placebo [95% CI] 

P-value 

Total 9340 0.83 [0.79;0.88] <0.001 

eGFR >90 3275 0.80 [0.73;0.88] <0.001 

eGFR 60–89 3907 0.82 [0.75;0.90] <0.001 

eGFR 30–59 1934 0.90 [0.79;1.03] 0.12 

eGFR  <30 224 0.76 [0.49;1.17] 0.21 

eGFR per modification of diet in renal disease. 

CI: confidence interval, eGFR: estimated glomerular filtration rate. 
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Table S10b. Urinary albumin-to-creatinine: ratio to baseline at 3-year visit by renal function at baseline; values outside the detection 

limits not imputed 

Renal function subgroup 

(eGFR, ml/min/1.73 m
2
) 

Subjects Estimated trial group ratio, 

liraglutide/placebo [95% CI] 

P-value 

Total 9340 0.81 [0.76;0.86] <.001 

eGFR >90 3275 0.78 [0.70;0.87] <.001 

eGFR 60–89 3907 0.80 [0.73;0.89] <.001 

eGFR 30–59 1934 0.82 [0.72;0.95] 0.007 

eGFR <30 224 0.83 [0.55;1.30] 0.39 

eGFR per modification of diet in renal disease. 

Estimated trial group ratio was calculated using a mixed-effect model for repeated measures. 

CI: confidence interval, eGFR: estimated glomerular filtration rate. 
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Table S11. Risk for the composite outcome
*
: persistent doubling of serum creatinine

†
 or need for continuous renal replacement 

therapy (end stage renal disease), according to renal status at baseline 

Baseline renal status Events with 

liraglutide 

Events with 

placebo 

Hazard ratio 95% CI P value 

Full analysis set 109 128 0.85 0.66;1.10 0.20 

eGFR <60 ml/min/1.73 m
2
 76 89 0.78 0.58;1.06 0.12 

Microalbuminuria or 

macroalbuminuria 

 92  109  0.85  0.65;1.13 0.26 

eGFR <60 ml/min/1.73 m
2
 and 

microalbuminuria/macroalbuminuria 

 70  83  0.75  0.55;1.03 0.08 

*
Non-pre-specified;

 †
 and eGFR<45 ml/min/1.73m

2
 per MDRD; eGFR per MDRD. 

Hazard ratios and P values were estimated with the use of a Cox proportional-hazards model with treatment as a covariate. 

CI: confidence interval, eGFR: estimated glomerular filtration rate; MDRD: modification of diet in renal disease. 
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Table S12a. Investigator-reported adverse renal events (ascertained by the standardized MedDRA query ‘Acute renal failure’ 

[preferred terms]) 

 Liraglutide Placebo 

 Number with event (%) Rate* Number with event (%) Rate* 

Acute kidney injury 111 (2.4) 0.7 99 (2.1) 0.6 

Renal failure 25 (0.5) 0.1 38 (0.8) 0.2 

Azotemia 3 (<0.1) <0.1 2 (<0.1) <0.1 

Blood creatinine increased 16 (0.3) <0.1 13 (0.3) <0.1 

Proteinuria 64 (1.4) 0.4 95 (2.0) 0.6 

*
Per 100 patient–years of observation. 

Total number of patients with events: 234 (5.0%) (liraglutide) and 262 (5.6%) (placebo). 

%: proportion of patients; SMQ: standardized MedDRA (Medical Dictionary for Regulatory Activities) query. 
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Table S12b. Investigator-reported adverse renal events according to eGFR at baseline (ascertained by the standardized MedDRA 

query ‘Acute renal failure’ [preferred terms]) 

 Liraglutide Placebo 

Renal group (eGFR, 

ml/min/1.73 m
2
) 

Number with event (%) Rate
*
 Number with event (%) Rate

*
 

eGFR >90 (n= 3275) 34 (2.1) 0.6 45 (2.7) 0.8 

eGFR 60 –90 (n= 3907) 78 (4.0) 1.2 86 (4.4) 1.2 

eGFR 30– 59 (n= 1934) 100 (10.0) 3.1 108 (11.6) 3.7 

eGFR <30 (n= 224) 22 (18.8) 6.9 23 (21.5) 6.8 

eGFR per modification of diet in renal disease. 
*
Per 100 patient–years of observation. 

eGFR: estimated glomerular filtration rate. 
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Szpital w Krakowie, Kraków; Ewa Jazwinska-Tarnawska, Synexus Polska Sp, Wrocław; Krystyna Jedynasty, Centralny Szpital Kliniczny MSW w 

Warszawie, Warszawa; Malgorzata Jozefowska, Centrum Medyczne OmniMed, Lodz; Anna Kaminska, Bydgoskie Centrum Diabetologii i 

Endokrynologii, Bydgoszcz; Beata Katra, SPZOZ Uniwersytecki Szpital w Krakowie, Kraków; Jolanta Kitowska-Koterla, Śląskie Centrum Osteoporozy, 

Katowice; Tomasz Klupa, SPZOZ Uniwersytecki Szpital w Krakowie, Kraków; Teresa Koblik, SPZOZ Uniwersytecki Szpital w Krakowie, Kraków; Ewa 

Konduracka, UNICARDIA Specjalistyczne Centrum Leczenia Chorob Serca i Naczyn & UNIMEDICA Specjalistyczne Centrum Medyczne, Kraków; Jan 

Konieczny, KO-MED Marek Konieczny Centrum Wielospecjalistycznej Opieki Ambulatoryjnej z Ambulatoryjnym Osrodkiem Zabiegowym, Pulawy; 

Marek Konieczny, KO-MED Marek Konieczny Centrum Wielospecjalistycznej Opieki Ambulatoryjnej z Ambulatoryjnym Osrodkiem Zabiegowym, 

Pulawy; Marcin Kosinski, Centrum Medyczne OmniMed, Lodz; Grzegorz Kulkowski, Samodzielny Publiczny Zaklad Opieki Zdrowotnej, Ruda Śląska; 

Marcin Kunecki, Śląskie Centrum Osteoporozy, Katowice; Malgorzata Kurmaniak, Samodzielny Publiczny Zaklad Opieki Zdrowotnej, Ruda Śląska; 

Robert Lesniewski, Centralny Szpital Kliniczny MSW w Warszawie, Warszawa; Teresa Lominska, Centralny Szpital Kliniczny MSW w Warszawie, 

Warszawa; Beata Losa, Samodzielny Publiczny Zaklad Opieki Zdrowotnej, Ruda Śląska; Danuta Majkowska, Medyczne Centrum Diabetologiczno-

Endokrynologiczno-Metaboliczne “Diab-Endo-Met”, Kraków; Maciej Malecki, SPZOZ Uniwersytecki Szpital w Krakowie, Kraków; Joanna Mirocka, 

Medyczne Centrum Diabetologiczno-Endokrynologiczno-Metaboliczne “Diab-Endo-Met”, Kraków; Marcin Misztal, UNICARDIA Specjalistyczne 

Centrum Leczenia Chorob Serca i Naczyn & UNIMEDICA Specjalistyczne Centrum Medyczne, Kraków; Krzysztof Mruk, Medyczne Centrum 
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Diabetologiczno-Endokrynologiczno-Metaboliczne “Diab-Endo-Met”, Kraków; Katarzyna Musialik, Oddział Nadciśnienia Tętniczego i Zaburzeń 

Metabolicznych, Katedra i Klinika Chorób Wewnętrznych, Zaburzeń Metabolicznych i Nadciśnienia Tętniczego Uniwersytetu Medycznego im. K. 

Marcinkowskiego w Poznaniu, Poznan; Henryka Olejniczak, Bydgoskie Centrum Diabetologii i Endokrynologii, Bydgoszcz; Piotr Opadczuk, Synexus 

Polska Sp, Warszawa; Jadwiga Peczynska, NZOZ Specjalistyczny Ośrodek Internistyczno-Diabetologiczny, Białystok; Maria Plinta, Medyczne Centrum 

Diabetologiczno-Endokrynologiczno-Metaboliczne “Diab-Endo-Met”, Kraków; Miroslawa Polaszewska-Muszynska, Bydgoskie Centrum Diabetologii i 

Endokrynologii, Bydgoszcz; Elzbieta Przech, Centrum Medyczne OmniMed, Lodz; Danuta Pupek-Musialik, Oddział Nadciśnienia Tętniczego i Zaburzeń 

Metabolicznych, Katedra i Klinika Chorób Wewnętrznych, Zaburzeń Metabolicznych i Nadciśnienia Tętniczego Uniwersytetu Medycznego im. K. 

Marcinkowskiego w Poznaniu, Poznan;Zofia Ruzga, Synexus Polska Sp, Wrocław; Zdzislawa Scibor, Centrum Medyczne OmniMed, Lodz; Anna 

Sidorowicz-Bialynicka, Synexus Polska Sp, Wrocław; Anna Siegel, Śląskie Centrum Osteoporozy, Katowice; Andrzej Stankiewicz, Medyczne Centrum 

Diabetologiczno-Endokrynologiczno-Metaboliczne “Diab-Endo-Met”, Kraków; Agnieszka Strzelecka-Sosik, KO-MED Marek Konieczny Centrum 

Wielospecjalistycznej Opieki Ambulatoryjnej z Ambulatoryjnym Osrodkiem Zabiegowym, Pulawy;Teresa Swierszcz, NZOZ Specjalistyczny Ośrodek 

Internistyczno-Diabetologiczny, Białystok; Monika Szulinska, Oddział Nadciśnienia Tętniczego i Zaburzeń Metabolicznych, Katedra i Klinika Chorób 

Wewnętrznych, Zaburzeń Metabolicznych i Nadciśnienia Tętniczego Uniwersytetu Medycznego im. K. Marcinkowskiego w Poznaniu, Poznan; 

Katarzyna Szymkowiak, Synexus Polska Sp, Wrocław; Iwona Trybul, SPZOZ Uniwersytecki Szpital w Krakowie, Kraków; Przemyslaw Witek, SPZOZ 

Uniwersytecki Szpital w Krakowie, Kraków; Iwona Wozniak, KO-MED Marek Konieczny Centrum Wielospecjalistycznej Opieki Ambulatoryjnej z 

Ambulatoryjnym Osrodkiem Zabiegowym, Pulawy; Jan Zambrzycki, Synexus Polska Sp, Warszawa; Grazyna Zarzycka-Lindner, Bydgoskie Centrum 

Diabetologii i Endokrynologii, Bydgoszcz; Dorota Zuradzka-Wajda, Medyczne Centrum Diabetologiczno-Endokrynologiczno-Metaboliczne “Diab-

Endo-Met”, Kraków; Monika Zurawska-Klis, Centrum Medyczne OmniMed, Lodz. 

Republic of Korea: Hwa Young Ahn, Seoul National University Bundang Hospital, Seongnam; Sang Ouk Chin, Kyung-hee University Medical Center, 

Seoul; Sung Hee Choi, Seoul National University Bundang Hospital, Seongnam; Suk Chon, Kyung-hee University Medical Center, Seoul; Kyung Ah 

Han, Eulji General Hospital, Seoul; Hak Chul Jang, Seoul National University Bundang Hospital, Seongnam; Ki Cheon Jeong, National Health Insurance 

Corporation Ilsan Hospital, Goyang; Seon Mee Kang, Seoul National University Bundang Hospital, Seongnam; Jin Woo Kim, Kyung-hee University 

Medical Center, Seoul; Hun-Sung Kim, The Catholic University of Korea, Seoul St. Mary's Hospital, Seoul; Soo Joong Kim, Kyung-hee University 
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Medical Center, Seoul; Sung Woon Kim, Kyung-hee University Medical Center, Seoul; Young Seol Kim, Kyung-hee University Medical Center, Seoul; 

Eun Young Lee, National Health Insurance Corporation Ilsan Hospital, Goyang; Soo Lim, Seoul National University Bundang Hospital, Seongnam; 

Kyung Wan Min, Eulji General Hospital, Seoul; Joo Young Nam, National Health Insurance Corporation Ilsan Hospital, Goyang; Seung Joon Oh, 

Kyung-hee University Medical Center, Seoul; So Young Park, Kyung-hee University Medical Center, Seoul; Sang Youl Rhee, Kyung-hee University 

Medical Center, Seoul; Jung Ah Shin, The Catholic University of Korea, Seoul St. Mary's Hospital, Seoul; Jung Il Son, Kyung-hee University Medical 

Center, Seoul; Young Duk Song, National Health Insurance Corporation Ilsan Hospital, Goyang; Jeong Taek Woo, Kyung-hee University Medical 

Center, Seoul; Hae Kyung Yang, The Catholic University of Korea, Seoul St. Mary's Hospital, Seoul; Jeong Seon Yoo, National Health Insurance 

Corporation Ilsan Hospital, Goyang; Ji Won Yoon, Seoul National University Bundang Hospital, Seongnam; Kun-Ho Yoon, The Catholic University of 

Korea, Seoul St. Mary's Hospital, Seoul. 

Romania: Rodica Avram, County Hospital Deva, Deva; Marioara Daniela Braicu, Clinical County Emergency Hospital, Craiova; Luminita Carlan, Bacau 

County Emergency Hospital, Bacau; Doina Catrinoiu, Emergency County Hospital, Constanta; Daniela Ciomos, Centrul Medical PULS, Târgu Mureș; 

Alina Ciorba, County Emergency Hospital Satu Mare, Satu Mare; Gheorghe Ghise, Clinical County Hospital Sibiu, Sibiu; Sigina Girgavu, Clinical 

County Emergency Hospital, Craiova; Cristian Guja, Institute of Diabetes, Nutrition and Metabolic Diseases, Bucharest; Doina Mihai, Institute of 

Diabetes, Nutrition and Metabolic Diseases, Bucharest; Maria Mota, Clinical County Emergency Hospital, Craiova; Simona Nicodim, Emergency County 

Hospital, Constanta; Laura Nistor, SC Consultmed SRL, Iasi; Delia Reurean Pintilei, SC Consultmed SRL, Iasi; Ella Pintilei, SC Consultmed SRL, Iasi; 

Noemi Pletea, Bacau County Emergency Hospital, Bacau; Alina Pop, County Emergency Hospital Satu Mare, Satu Mare; Mihaela Rosu, Clinical County 

Hospital, Timisoara; Octavian Savu, Institute of Diabetes, Nutrition and Metabolic Diseases, Bucharest; Viorel Serban, Clinical County Hospital, 

Timisoara; Alexandra Sima, Clinical County Hospital, Timisoara; Carmen Sitterli-Natea, Clinical County Hospital Sibiu, Sibiu; Gina Suciu, Centrul 

Medical PULS, Târgu Mureș; Monica Szabo, Centrul Medical PULS, Târgu Mureș; Iosif Szilagyi, County Emergency Hospital Satu Mare, Satu Mare; 

Bogdan Timar, Spitalul Clinic Judetean de Urgenta Timisoara, Timisoara; Adrian Vlad, Clinical County Hospital, Timisoara; Ionela Mihaela Vladu, 

Clinical County Emergency Hospital, Craiova. 

Russian Federation: Anas Alfaraj, Central Clinical, Moscow; Veronika Dubova, Yaroslavl Regional Clinical Hospital, Yaroslavl; Irina Dvoryashina, First 

City Hospital Of Arkhangelsk, Arkhangelsk; Leylya Gaysina, Republic Clinical Hospital, GUZ, Tatarstan; Svetlana Gromova, GUZ Regional Clinical 
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Hospital, Saratov; Ksenia Gudkova, Smolensk State Medical Institute, Smolensk; Svetlana Ivanova, Regional Clinical Hospital, Arkhangelsk; Irina 

Ivashkina, Penza Regional Clinical Hospital, Penza; Marina Kalashnikova, Propaedeutics of Internal Diseases Clinic, Moscow; Tatyana Kazankova, City 

Clinical Hospital №5, Barnaul; Elena Khaykina, Smolensk State Medical Institute, Smolensk; Olga Khaykina, Smolensk State Medical Institute, 

Smolensk; Tatiana Kiseleva, Republic Clinical Hospital, GUZ, Tatarstan; Ekaterina Komissarova, Penza Regional Clinical Hospital, Penza; Irina 

Kononenko, Institute Of Endocrinology, Moscow; Valeria Koreneva, Central Clinical, Moscow; Olga Koshcheeva, Central Clinical, Moscow; Larisa 

Koshel, Propaedeutics of internal diseases clinic, Moscow; Dina Kozachuk, Regional Clinical Hospital, Arkhangelsk; Tatiana Kufelkina, Republic 

Clinical Hospital, GUZ, Tatarstan; Marina Kunitsyna, GUZ Regional Clinical Hospital, Saratov; Natalia Likhodey, Propaedeutics of Internal Diseases 

Clinic, Moscow; Tatyana Lysenko, City Clinical Hospital №5, Barnaul; Olga Makarova, Tyumen Medical Academy, Tyumen Region; Anna Malceva, 

City Clinical Hospital №5, Barnaul; Svetlana Mikhailova, Regional Clinical Hospital, Arkhangelsk; Evgeniya Ogorodnikova, City Clinical Hospital №5, 

Barnaul; Irina Pavlikova, City Clinical Hospital №5, Barnaul; Elena Pekareva, Institute Of Endocrinology, Moscow; Anna Postoeva, First City Hospital 

Of Arkhangelsk, Arkhangelsk; Dmitry Reshedko, Smolensk State Medical Institute, Smolensk; Galina Reshedko, Smolensk State Medical Institute, 

Smolensk; Leonid Reshedko, Smolensk State Medical Institute, Smolensk; Angelika Rogaleva, Regional Clinical Hospital, Arkhangelsk; Larisa Rogova, 

Central Clinical, Moscow; Denis Rozanov, Yaroslavl Regional Clinical Hospital, Yaroslavl; Georgiy Runov, Hospital Of Semashko, Nizhny Novgorod; 

Irina Samylina, Penza Regional Clinical Hospital, Penza; Tatiana Semikina, GUZ Regional Clinical Hospital, Saratov; Marina Sergeeva-Kondrachenko, 

Penza Regional Clinical Hospital, Penza; Olga Shatskaya, Institute Of Endocrinology, Moscow; Marina Shestakova, Institute Of Endocrinology, 

Moscow; Olga Shimokhina, Penza Regional Clinical Hospital, Penza; Svetlana Smetanina, Tyumen Medical Academy, Tyumen Region; Maria Startseva, 

Regional Clinical Hospital, Arkhangelsk; Alexandra Strelkova, First City Hospital Of Arkhangelsk, Arkhangelsk; Lyudmila Suplotova, Tyumen Medical 

Academy, Tyumen Region; Larisa Suvorova, GUZ Regional Clinical Hospital, Saratov; Yulia Sych, Propaedeutics of internal diseases clinic, Moscow; 

Alfiya Valeeva, Kazan State Medical University (KSMU), Kazan; Farida Valeeva, Kazan State Medical University (KSMU), Kazan; Tatiana Venjkova, 

GUZ Regional Clinical Hospital, Saratov; Valentina Vinokurova, GUZ Regional Clinical Hospital, Saratov; Emma Voychik, Central Clinical, Moscow; 

Elena Yanovskaya, Yaroslavl Regional Clinical Hospital, Yaroslavl; Maria Yanovskaya, Yaroslavl Regional Clinical Hospital, Yaroslavl; Natalia 

Yarkova, Hospital Of Semashko, Nizhny Novgorod; Ekaterina Yarygina, Regional Clinical Hospital, Arkhangelsk; Natalia Yuzhakova, Tyumen Medical 

Academy, Tyumen Region; Tatiana Zakharova, Yaroslavl Regional Clinical Hospital, Yaroslavl; Olga Zanozina, Hospital Of Semashko, Nizhny 
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Novgorod; Anatoly Zenovko, Central Clinical, Moscow; Svetlana Zhuk, Hospital Of Semashko, Nizhny Novgorod; Elena Zhukova, GUZ Regional 

Clinical Hospital, Saratov.  

Serbia: Sandra Aleksic, Clinical Center of Serbia, Belgrade; Ana Bulatovic, Clinical Hospital Centre Zvezdara, Belgrade; Bogdan Buric, Clinical Hospital 

Centre Zvezdara, Belgrade; Goran Cvijovic, Clinical Center of Serbia, Belgrade; Marina Andjelic Jelic, Clinical Hospital Centre Zvezdara, Belgrade; 

Biljana Jojic, Clinical Hospital Centre Zvezdara, Belgrade; Aleksandra Jotic, Clinical Center of Serbia, Belgrade; Aleksandra Kendereski, Clinical Center 

of Serbia, Belgrade; Katarina Lalic, Clinical Center of Serbia, Belgrade; Nebojsa Lalic, Clinical Center of Serbia, Belgrade; Ljiljana Lukic, Clinical 

Center of Serbia, Belgrade; Marija Macesic, Clinical Center of Serbia, Belgrade; Milica Marjanovic Petkovic, Clinical Hospital Centre Zvezdara, 

Belgrade; Dragan Micic, Clinical Center of Serbia, Belgrade; Tanja Milicic, Clinical Center of Serbia, Belgrade; Ljliljana Popovic, Clinical Center of 

Serbia, Belgrade; Milica Prostran, Clinical Center of Serbia, Belgrade; Natasa Rajkovic, Clinical Center of Serbia, Belgrade; Jelena Seferovic, Clinical 

Center of Serbia, Belgrade; Sandra Singh, Clinical Center of Serbia, Belgrade; Radan Stojanovic, Clinical Hospital Centre Zvezdara, Belgrade; Ljubica 

Stosic, Clinical Center of Serbia, Belgrade; Miljanka Vuksanovic, Clinical Hospital Centre Zvezdara, Belgrade; Miroslava Zamaklar, Clinical Center of 

Serbia, Belgrade; Teodora Beljic Zivkovic, Clinical Hospital Centre Zvezdara, Belgrade; Svetlana Zoric, Clinical Center of Serbia, Belgrade.   

South Africa: Nazimuddin Aboo, Centre for Diabetes and Endocrinology, Durban; Hendrik Willem Albertse, Rosepark Hospital, Fichardtpark; Aysha 

Badat, The Wits Donald Gordon Medical Centre, Johannesburg; Matthys Basson, Tiervlei Trial Centre, Cape Town; Ebrahim Bawa, Dr Lakha's Rooms, 

Lenasia South; Frederick Bester, Rosepark Hospital, Fichardtpark; Suzanne Blignaut, Tread Research, Cape Town; Susan Booysen, Tread Research, Cape 

Town; Fredricka Johanna Bosch, Rosepark Hospital, Fichardtpark; Lesley Burgess, Tread Research, Cape Town; Soraya Cassimjee, The Wits Donald 

Gordon Medical Centre, Johannesburg; Kathleen Coetzee, Tread Research, Cape Town; Jeannine Du Bois, Tiervlei Trial Centre, Cape Town; Johannes 

Engelbrecht, Mediclinic Vergelegen, Western Cape; Kathleen Finegan, Midrand Medical Centre, Midrand; Gilbert John Gibson, Rosepark Hospital, 

Fichardtpark; Somaya Hansa, The Wits Donald Gordon Medical Centre, Johannesburg; Alana Hemus, The Wits Donald Gordon Medical Centre, 

Johannesburg; Ignatius Petrus Immink, Rosepark Hospital, Fichardtpark; Andrew Jacovides, Midrand Medical Centre, Midrand; Pankaj Joshi, Louis 

Pasteur Medical Center, Pretoria; Shaifali Joshi, Suite 5 Diabetes Care Centre, Benoni; Cornelia Kapp, Union Hospital, Alberton; Setswakae Khoele-

Machobane, Midrand Medical Centre, Midrand; Hendrik Johannes Uys Knox, Rosepark Hospital, Fichardtpark; Johanna Kok, Union Hospital, Alberton; 

Stephanus Komati, Louis Pasteur Medical Center, Pretoria; Evelyn Lai, The Wits Donald Gordon Medical Centre, Johannesburg; Deepak Lakha, Dr 
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Lakha's Rooms, Lenasia South; Kenneilwe Lehloenyane, Tread Research, Cape Town; Akhter Goolam Mahomed, Louis Pasteur Medical Center, 

Pretoria; Ronel Meeding, The Wits Donald Gordon Medical Centre, Johannesburg; Rajendran Moodley, Netcare Umhlanga Medical Centre, Durban; 

Naeem Moosa, Moosa N, Lenasia; Jeanne Nel, Tiervlei Trial Centre, Cape Town; Haylene Nell, Tiervlei Trial Centre, Cape Town; Frederick Johannes 

Van Niekerk, Mediclinic Heart Hospital, Pretoria; Mahommed Omar, Suite 1 Parklands Medical Centre, Durban; Nagassree Pillay, Seadoone Medical 

Centre, Durban; Maria Pretorius, Tiervlei Trial Centre, Cape Town; Hans Prozesky, Tread Research, Cape Town; Shantakumari Ramduth, Midrand 

Medical Centre, Midrand; Johannes Roos, Mediclinic Vergelegen, Western Cape; Mahomed Sarvan, Netcare Umhlanga Medical Centre, Durban; Mary 

Seeber, Mediclinic Heart Hospital, Pretoria; Mirna Siebert, Tiervlei Trial Centre, Cape Town; Pillay Somasundram, Seadoone Medical Centre, Durban; 

Andreas Stavrides, Union Hospital, Alberton; Frederick Johannes Van Niekerk, Mediclinic Heart Hospital, Pretoria; Nadia Venter, Tiervlei Trial Centre, 

Cape Town; Shahid Wadvalla, Moosa N, Lenasia. 

Spain: Josefina Olivares Alcolea, Hospital Son Llàtzer, Palma de Mallorca; Aránztzazu Álvarez de Arcaya Vicente, Hospital Universitario Clínico San 

Carlos, Madrid; Mª Beatriz Pérez Arroyo, Quirónsalud Madrid University Hospital, Madrid; Enrique Romero Bobillo, Hospital Clínico Universitario de 

Valladolid, Castilla y Leon; Mª Manuela Buño, Hospital de A Coruña, La Coruña; José N. Carreira Arias, Hospital de A Coruña, La Coruña; Miguel 

Camafort Babkowski, Hospital Clínic de Barcelona, Barcelona; Daniel Cepero García, Clinica San Pedro, Almería; Luis Masmiquel Comas, Hospital Son 

Llàtzer, Palma de Mallorca; María José Coves Figueras, Hospital Clínic de Barcelona, Barcelona; Carmen de la Cuesta Mayor, Nuevas Tecnologías en 

Diabetes y Endocrinología S.L, Sevilla; Mónica Domenech Feria-Carot, Hospital Clínic de Barcelona, Barcelona; Ana Mª Frade Fernández, Hospital de 

A Coruña, La Coruña; Manuel Ferreiro Gómez, Hospital de A Coruña, La Coruña; Clara García García, Nuevas Tecnologías en Diabetes y 

Endocrinología S.L, Sevilla; Emilio García Delgado, Hospital Universitario de Móstoles, Móstoles; Santiago Durán García, University Hospital Nuestra 

Señora de Valme, Sevilla; Luis A. Gómez Gómez, Hospital Son Llàtzer, Palma de Mallorca; Alfonso Soto González, Hospital de A Coruña, La Coruña; 

Cristina Hernán García, Hospital Clínico Universitario de Valladolid, Castilla y Leon Valladolid; Mª Ángeles Tapia Herrero, Hospital Universitario de 

Móstoles, Móstoles; Esteban Jodar Gimeno, Quirónsalud Madrid University Hospital, Madrid; Julia Quevedo Juanals, Hospital Son Llàtzer, Palma de 

Mallorca; Manuel López Jiménez, Hospital Universitario de Móstoles, Móstoles; Ferrán Masanes , Hospital Clínic de Barcelona, Barcelona; Ángel L. 

Marco Mur, Hospital Universitario de Móstoles, Móstoles; Margarita Navarro López, Hospital Clínic de Barcelona, Barcelona; Joana Nicolau Ramis, 

Hospital Son Llàtzer, Palma de Mallorca; Apolonia Gil Palmer, Hospital Son Llàtzer, Islas Baleares; Alfonso Calle Pascual, Hospital Universitario 
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Clínico San Carlos, Madrid; Laura G. Romero Pérez, Hospital Universitario Clínico San Carlos, Madrid; Cristobal Morales Portillo, Nuevas Tecnologías 

en Diabetes y Endocrinología S.L, Sevilla; Sergio Prieto González, Hospital Clínic de Barcelona, Barcelona; Pedro Mezquita Raya, Clinica San Pedro, 

Almería; Rebeca Reyes García, Clinica San Pedro, Almería; Tomás Ripoll Vera, Hospital Son Llàtzer, Palma de Mallorca; Carmen Rodríguez Castro, 

Hospital Universitario de Móstoles, Móstoles; Irene Rodríguez Rodríguez, Hospital Son Llàtzer, Palma de Mallorca; Emilio Sacanella Meseguer, Hospital 

Clínic de Barcelona, Barcelona; Isabel Serrano Olmedo, Nuevas Tecnologías en Diabetes y Endocrinología S.L, Sevilla; Alfonso Lopez Soto, Hospital 

Clínic de Barcelona, Barcelona; Fernando Toba Alonso, Hospital de A Coruña, La Coruña; Alberto Aliaga Verdugo, Nuevas Tecnologías en Diabetes y 

Endocrinología S.L, Sevilla; Josep Vidal Cortada, Hospital Clínic de Barcelona, Barcelona; Luis Vigil Medina, Hospital Universitario de Móstoles, 

Móstoles. 

Sweden: Eva Ackefelt-Frick, Universitetssjukhuset Örebro, Örebro; Helena Alfredsson, Karolinska Trial Alliance, Stockholm; Erik Beling, Karolinska 

Trial Alliance, Stockholm; Peter Benedek, Karolinska Universitetssjukhuset, Stockholm; Milita Crisby, Karolinska Trial Alliance, Stockholm; Mozgan 

Dorkhan, Endokrinologiska kliniken, Malmo; Tomasz Drescik, Universitetssjukhuset Örebro, Örebro; Katarina Eeg-Olofsson, Lundberglaboratoriet för 

diabetesforskning, Sahlgrenska Universitetssjukhuset, Göteborg; Björn Eliasson, Lundberglaboratoriet för diabetesforskning, Sahlgrenska 

Universitetssjukhuset, Göteborg; Ken Eliasson, Universitetssjukhuset Örebro, Örebro; Mats Eriksson, Karolinska Universitetssjukhuset, Stockholm; Peter 

Fardelin, Universitetssjukhuset Örebro, Örebro; Anna Fredholm, Karolinska Trial Alliance, Stockholm; Anders Frid, Endokrinologiska kliniken, Malmo; 

Kurt Gerok-Andersson, Karolinska Universitetssjukhuset, Stockholm; Lars Hjelmaeus, Citydiabetes, Stockholm; Andreas Hufnagl, Karolinska Trial 

Alliance, Stockholm; Ewa Jasinska, Universitetssjukhuset Örebro, Örebro; Ewa Kowalska, Universitetssjukhuset Örebro, Örebro; Pierre Lafolie, 

Karolinska Trial Alliance, Stockholm; Otto Lindquist, Karolinska Trial Alliance, Stockholm; Martin Lundvall, Universitetssjukhuset Örebro, Örebro; Eva 

Melander, Universitetssjukhuset Örebro, Örebro; Camilla Nicander, Universitetssjukhuset Örebro, Örebro; Linda Moris, Karolinska Trial Alliance, 

Stockholm; Bengt-Olov Tengmark, Citydiabetes, Stockholm; Martin Ridderstråle, Endokrinologiska kliniken, Malmo; Ulrika Saphir, Karolinska Trial 

Alliance, Stockholm; Pia Skagerberg, Karolinska Trial Alliance, Stockholm; Christian Steczkó-Nilsson, Universitetssjukhuset Örebro, Örebro; Björn 

Strandell, Universitetssjukhuset Örebro, Örebro; Ylva Tomson, Karolinska Trial Alliance, Stockholm. 

Taiwan: Jeng-Yeou Chen, Chung Gung Medical Foundation-Linkou Branch 5, Gueishan, Taoyuan; Yu-Cheng Chen, Changhua Christian Hospital, 

Changhua; Chun-Yen Chiang, Chi Mei Medical Center, Tainan Tsuei-Yuan Huang, Chi Mei Medical Center, Tainan; Chien-Wen Chou, Chi Mei Medical 
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Center, Tainan; Chun-Wei Ho, Kaohsiung Medical University Hospital, Kaohsiung; Pi-Jung Hsiao, Kaohsiung Medical University Hospital, Kaohsiung; 

Ming-Chia Hsieh, Changhua Christian Hospital, Changhua; Ray-Sea Hsu, Chung Gung Medical Foundation-Linkou Branch 5, Gueishan, Taoyuan; Shang 

Ren Hsu, Changhua Christian Hospital, Changhua; Chung-Huei Huang, Chung Gung Medical Foundation-Linkou Branch 5, Gueishan, Taoyuan; Yu-Yao 

Huang, Chung Gung Medical Foundation-Linkou Branch 5, Gueishan, Taoyuan; Wei-Wen Hung, Kaohsiung Medical University Hospital, Kaohsiung; 

Mei-Yueh Lee, Kaohsiung Medical University Hospital, Kaohsiung; Yang-Ming Lee, Changhua Christian Hospital, Changhua; Chen-Wei Lin, Chung 

Gung Medical Foundation-Linkou Branch 5, Gueishan, Taoyuan; Chia-Hung Lin, Chung Gung Medical Foundation-Linkou Branch 5, Gueishan, 

Taoyuan; Kun-Der Lin, Kaohsiung Medical University Hospital, Kaohsiung; Shi-Dou Lin, Changhua Christian Hospital, Changhua; Shu-Fu Lin, Chung 

Gung Medical Foundation-Linkou Branch 5, Gueishan, Taoyuan; Miaw-Jene Liou, Chung Gung Medical Foundation-Linkou Branch 5, Gueishan, 

Taoyuan; Wen-Tsung Lu, Chung Gung Medical Foundation-Linkou Branch 5, Gueishan, Taoyuan; Shyi-Jang Shin, Kaohsiung Medical University 

Hospital, Kaohsiung; Hon-Ke Sia, Changhua Christian Hospital, Changhua; Mu-Hsuan Su, Kaohsiung Medical University Hospital, Kaohsiung; Shih-Li 

Su, Changhua Christian Hospital, Changhua; Jui-Hung Sun, Chung Gung Medical Foundation-Linkou Branch 5, Gueishan, Taoyuan; Kai-Jen Tien, Chi 

Mei Medical Center, Tainan; Dong Hwa Tsai, Changhua Christian Hospital, Changhua; Sung-Sheng Tsai, Chung Gung Medical Foundation-Linkou 

Branch 5, Gueishan, Taoyuan; Shih-Te Tu, Changhua Christian Hospital, Changhua; Chih-Ching Wang, Chung Gung Medical Foundation-Linkou 

Branch 5, Gueishan, Taoyuan; Shu Yi Wang, Changhua Christian Hospital, Changhua; Chwen-Yi Yang, Chi Mei Medical Center, Tainan; Feng Chieh 

Yen, Chi Mei Medical Center, Tainan.  

Turkey: Abdurrahman Acikgoz, Haseki Training and Research Hospital, Istanbul; Sema Akalin, Marmara University Medical Faculty, Istanbul; Safak 

Akin, Hacettepe University Medical School, Ankara; Baris Akinci, Dokuz Eylul University Medical Faculty, Izmir; Aysen Akkurt, School of Medicine, 

Uludag University, Bursa; Mujde Akturk, Gazi University Faculty of Medicine, Ankara; Nihan Alkis, School of Medicine, Uludag University, Bursa; 
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Bloomfield Hills; Ikeadi Ndukwu, 400 North Medical Center, Michigan City; Christian Neller, Tampa Clinical Research, Tampa; Lisa Netten-Foster, 

Iowa Diabetes & Endocrinology Center, Des Moines; Joshua Neumiller, Washington State University, Spokane; Tirado New, York-Presbyterian 
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Tampa; Tina Thethi, Tulane University School of Medicine, New Orleans; Pierre Theuma, Mercy Medical Center, Des Moines; Sarah Thomas, Radiant 

Research Inc, Chicago; Anna Thottan, University of Vermont Medical Center, South Burlington; James Thrasher, Physicians Group, Little Rock; Lesa 

Thrasher, Physicians Group, Little Rock; Monika Tiemeyer, Jersey Shore University Medical Center, Neptune; Margaret Tiktin, Louis Stokes Cleveland 

VA Medical Center, Cleveland; Margaret Tiktin, University Hospitals Case Medical Center, Cleveland; Irene Tinney, Naidu Clinic, Odessa; Timothy 

Tobin, Diagnostic Clinic of Longview, Longview; Shivani Toma, North Texas Endocrine Center, Dallas; Maritza Tovar, Suncoast Medical Center, St. 

Petersburg; Judith Townsend, Comprehensive Weight Control Center, New York; Constance Trantow, University of Wisconsin School of Medicine and 

Public Health, Madison; Henry Traylor, Whiteville Medical Associates, Whiteville; Miguel Trevino, Innovative Research of West Florida, Clearwater; 

Michael Troy, Northeast Clinical Research Center, Bethlehem; Darrell Trumper, Accurate Clinical Research, Houston; Jennifer Tryggestad, University of 

Colorado Hospital - Anschutz Inpatient Pavilion, Aurora; Carol Tucker, Grunberger Diabetes Institute, Bloomfield Hills; Juliana Turner, Clinical Study 

Center of Asheville, Asheville; Robert Turney, Kernodle Clinic Inc, Burlington; Cindy Tuten, Clinical Study Center of Asheville, Asheville; Joanna 

Tyzack, Greater Baltimore Medical Center, Baltimore; Lauren Ullo, Suncoast Medical Center, St. Petersburg; Chantal Underkofler, Denver VA Medical 

Center, Denver; Jeffrey Unger, Catalina Research Institute, Chino; Ramon Urdanetta, Florida Diabetes/Endocrine Center, Orlando; Vanessa Valdivia, 

Anaheim Clinical Trials, Anaheim; Sharon Valenti, Crouse Medical Practice, Syracuse; Anna Vanderheiden, UT Southwestern Medical Center, Dallas; 

Megan Vanderlinde-Wood, OUHSC: Diabetes and Endocrinology, Oklahoma City; Chandrasekhar Varma, AMCR Institute Inc, Escondido; Eloisa 

Vasquez, Anaheim Clinical Trials, Anaheim; Maripaz Vazquez, Rush University Medical Center, Chicago; David Vickery, Clinical Study Center of 

Asheville, Asheville; Betty Villafuerte, University of Louisville Physicians, Louisville; Claudia Villegas, Catalina Research Institute, Moreno; Jessica 

Vivar, Orange County Senior Care Clinic, Tustin; Krishnamoorthy Vivekananthan, Northwest Houston Cardiology, Houston; Glen Vo, Maxine Hamilton 

PA, Fort Lauderdale; Katarina Vukojicic, UNC Diabetes Care Center, Chapel Hill; Amy Wachter, Christiana Medical Aid Unit, Newark; Dain Wahl, 

Christ Hospital Lindner Research Center, Cincinnati; Jonathan Waitmann, Comprehensive Weight Control Center, New York; Debra Walker, Robley Rex 



 

75 

 

VAMC, Louisville; John Walsh, AMCR Institute Inc, Escondido; Kimberly Walsh, Dartmouth-Hitchcock Medical Center, Lebanon; Anita Walton, Linda 

Vista Health Care Center, San Diego; Aileen Wang, Tulane University School of Medicine, New Orleans; Karla Wardell, Physicians Research Associates 

LLC, Lawrenceville; Mark Warren, Physicians East Endocrinology, Greenville; Michael Warren, Tampa Clinical Research, Tampa; Susan Watkins, 

North Texas Endocrine Center, Dallas; Jean Watkinson, Preferred Primary Care Physicians, Pittsburgh; Myra Watts, Medical Group, Kingsport; Veena 

Watwe, Endocrine and Psychiatry Center, Houston; Nancy Weaver, Blair Medical Associates Inc, Altoona; Robert Weber, Monterey Bay Family 

Physicians, Watsonville; Catherine Wedick, Comprehensive Weight Control Center, New York; Debra Weeks, Washington State University, Spokane; 

Larissa Weeks, Washington State University, Spokane; Kathleen Weindorff, DCOL Center for Clinical Research, Longview; Richard Weinstein, Diablo 

Clinical Research, Walnut Creek; Sarah Weiss, Meridien Research, Sarasota; Kelly Wenger, Naidu Clinic, Odessa; Marlene Wentworth, Radiant 

Research Inc, Chicago; Amanda Werner, Louis Stokes Cleveland VA Medical Center, Cleveland; Mary West, Naidu Clinic, Odessa; Sheila Whelan, 

Alzohaili Medical Consultants, Dearborn; Bee White, Catalina Research Institute, Chino; Judith White, Holston Medical Group, Kingsport; Melanie 

Whitmire, University Specialty Clinics, Columbia; Rochelle Whittington, Atlanta Diabetes Associates, Atlanta; Jessica Wical, Suncoast Medical Center, 

St. Petersburg; Christine Wigley, University of Tennessee Health Science Center, Memphis; Francesca Wilkins, Tulane University School of Medicine, 

New Orleans; Katharine Will, Blair Medical Associates Inc, Altoona; Aimee Williams, Diabetes & Endocrinology Consultants, Morehead; Lou Ellen 

Wilson, Facey Medical Group, Mission Hills; Meredith Wince, Medical University of South Carolina, Charleston; Sara Wine, Professional Clinical 

Research, Interlochen; Peter Winkle, Anaheim Clinical Trials, Anaheim; Connie Winner, Benefis Medical Group, Great Falls; Jonathan Wise, Crescent 

City Clinical Research, Metairie; Melanie Witte, University of Wisconsin School of Medicine and Public Health, Madison; Jackie Wittenmyer, 

Paramount Medical Research & Consulting, Cleveland; Cynthia Wood, Christ Hospital Lindner Research Center, Cincinnati; Ruth Wood, Mountain View 

Clinical Research, Greer; Chivers Woodruff, Radiant Research Inc, Birmingham; Bryan Worthington, Internal Medicine Associates of Greenville, Ann 

Arbor; Donny Wynn, OUHSC: Diabetes and Endocrinology, Oklahoma City; Carol Wysham, Washington State University, Spokane; Patricia Xavier, 

Martin Diagnostic Clinic, Tomball; Susana Yela, Catalina Research Institute, Chino; Lydia Yenoby, Tulane University School of Medicine, New Orleans; 

Laura Young, UNC Diabetes Care Center, Chapel Hill; Nadia Younus, Endocrine and Psychiatry Center, Houston; Veronica Yourell, Southern New 

Hampshire Diabetes and Endocrinology, Nashua; Musaab Zaid, Alzohaili Medical Consultants, Dearborn; Imran Zubair, Optimum Clinical Research, Salt 

Lake City. 


