Renal Effects of Glucose-Lowering Agents E n M .

Study Control  Foll p ine eGFR 0dds Ratio OR 95%-Cl
(a) DPP-4i vs Placebo

Mosenzon 2017 (SAVOR-TIMI 53) Saxagliptin ~ Placebo 109.2(median) 7260 0.85 [0.75;0.97]
Rosenstock 2019 (CARMELINA)  Linagliptin -~ placebo 114.4(median) 5460 & 0.83 [0.67;1.03]
Fixed effect model *| 0.85 [0.76; 0.94]

Heterogeneity: P= 0%, <= 0,p=084

(b) SGLT2i vs Placebo

Wilding 2014 Dapagifiozin  placebo 104 79.60 032 [0.13;0.79]
Bamett 2014 Empaglifiozin  placebo 82 53.70 0.54 [0.29;0.99]
Wanner 2016 (EMPA-REG) Empaglifiozin placebo 161.2(mean) 74.00 = 1.01 [0.89;1.15)
Perkovic 2018 (CANVAS) Canaglifiozin placebo  188(mean) 76.50 0.49 [0.44;0.54]
Fixed effect model * 0.65 [0.60; 0.70]

Heterogenetty: 1° = 96%, 1° = 0.2456, p < 0.01

(c) SGLT2ivs DPP-4i

DeFronzo 2015 Empaglifiozin linagliptin 52 90.10 —— 081 [0.38;173]
Lewin 2015 Empaglifiozin linagliptin 52 89.00 —&— 081 [0.36; 1.85]
Fixed effectmodel e 0.81 [0.47; 1.42]
Heterogeneity: I” = 0%, t =0, p = 1.00
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Study Treatment Control Follow-up Baseline eGFR 0Odds Ratio OR 95%-Cl
(a) DPP-4i vs Placebo
Mosenzon 2017 (SAVOR-TIMI 53)  Saxagliptin ~ Placebo 109.2(median) 72.60 = 0.74 [0.62;0.89)
Rosenstock 2019 (CARMELINA) Linagliptin  placebo 114.4(median) 5460 0.92 [0.80; 1.06]
Fixed effect model + 0.85 [0.76; 0.95]
Heterogeneity: I° = 71%, * = 0.0168, p = 0.06
(b) SGLT2i vs Placebo
Wilding 2014 Dapaglifiozin placebo 104 79.60 ——F 0.14 [0.02;1.15]
Barnett 2014 Empagilifiozin placebo 52 53.70 0.31 [0.11;0.90]
Wanner 2016 (EMPA-REG) Empaglificzin placebo  161.2(mean) 74.00 065 [0.56;0.76]
Perkovic 2018 (CANVAS) Canaglifiozin placebo  188(mean) 76.50 0.40 [0.34;0.47]
Fixed effect model L4 0.52 [0.46; 0.58]
Heterogeneity: I = 85%, ° = 0.1096, p < 0.01
(c) SGLT2i vs DPP-4i
DeFronzo 2015 Empaglifiozin linagliptin 52 90.10 —a— 0.95 [0.17,5.27]
Lewin 2015 Empaglifiozin linagliptin 52 89.00 — ] 0.25 [0.02;2.73]
Fixed effect model ~——— 0.60 [0.15; 2.44]
Heterogeneity: P= 0%, 2= 0,p =037
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Study Control  Foll p ine eGFR Odds Ratio OR 95%-Cl
(a) DPP-4i vs Placebo
Mosenzon 2017 (SAVOR-TIMI 563) Saxagliptin  Placebo 109.2(median) 7260 = 0.81 [0.73; 0.90]
Rosenstock 2019 (CARMELINA) Linagliptin ~ placebo 114.4(median) 5460 E 0.87 [0.77;0.99]
Fixed effect model - 0.83 [0.77; 0.90]
Heterogeneity: P= 0%, = 0,p=035
(b) SGLT2i vs Placebo
Kosiborod 2017 Dapaglifiozin placebo 52 70.30 — 0.83 [0.37,1.82]
Bamnett 2014 Empagiifiozin placebo 52 53.70 0.53 [0.32; 0.90]
Wanner 2016 (EMPA-REG) Empagiifiozin placebo 161.2(mean) 74.00 = 0.83 [0.75;0.92]
Perkovic 2018 (CANVAS) C in placebo 1 76.50 = 043 [0.39;047]
Fixed effect model * 0.57 [0.53; 0.61]
Heterogeneity: /2 = 96%, <2 = 0.1971, p < 0.01
(c) SGLT2i vs DPP-4i
DeFronzo 2015 Empagiifiozin linagliptin 52 90.10 —_— 083 [0.42;167]
Lewin 2015 Empagiifiozin linagliptin 52 89.00 —_— 068 [0.32;1.47]
Fixed effect model ——— 0.76 [0.46; 1.28]
Heterogeneity: I'2 =0%, 17: 0,p=0.70
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Study Control  Foll p Baseline eGFR Odds Ratio OR 95%-Cl
(a) DPP-4i vs Placebo
White 2013 (EXAMINE) Alogliptin  Placebo 160 11 ¥ 1.08 [061; 1.94)
Mosenzon 2017 (SAVOR-TIMI 53) iptin  Placebo 109 i 726 - 092 [063, 135]
Green 2015, Cornel 2016 (TECOS)  Sitagliptin -~ Placebo 208 749 L 090 [069; 1.18]
Rosenstock 2019 (CARMELINA) Linagliptin  placebo 114 4(median) 546 L 3 098 [0.69; 1.39)
Fixed effect model 094 [0.79; 1.12]
Heterogeneity 1> = 0%, 1* =0, p =094
(b) SGLT2i vs Placebo
Leiter 2014 Dapaglifiozin placebo 52 - ——— T7.06 [0.36; 137.02)
Cefalu 2015 Dapaglifiozin placebo 52 . -t 202 [0.50; 813]
Bailey 2015 Dapaglifiozin placebo 102 858
Wanner 2016 (EMPA-REG) Empaglifiozin placebo 161.2(mean) 74 —— 046 [0.22; 0.98]
Kohan 2014 Dapagiifiozin placebo 104 447 = 033 [0.01; 8.11]
Perkovic 2018 (CANVAS) Canaglifiozin placebo  188(mean) 765 —T 060 [0.24; 1.52)
Perkovic 2019 (CREDENCE) Ci in placebo 136 i 56.2 069 [054; 088]
Mosenzon 2019 (DECLARE-TIMI 58) D: placebo 218. i 852 = 032 [0.13; 0.79]
Fixed effect mzodel 4 * 0.65 [0.53; 0.81]
Heterogeneity: I° = 30%, t° = 0.0820, p = 0.20
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Supplemental Fig. S3. Pairwise meta-analyses using a fixed effect model for (A) microalbuminuria, (B) macroalbuminuria, (C) worsening
nephropathy, and (D) end-stage kidney disease. eGFR, estimated glomerular filtration rate (mL/min/1.73 m?); OR, odds ratio; CI, confi-
dence interval, DPP-4i, dipeptidyl peptidase-4 inhibitor; SAVOR-TIMI 53, Saxagliptin Assessment of Vascular Outcomes Recorded in Pa-
tients With Diabetes Mellitus-Thrombolysis in Myocardial Infarction 53; CARMELINA, Cardiovascular and Renal Microvascular Out-
come Study with Linagliptin; SGLT21i, sodium-glucose cotransporter 2 inhibitor; EMPA-REG, Empagliflozin Cardiovascular Outcome
Event Trial in Type 2 Diabetes Mellitus Patients-Removing Excess Glucose; CANVAS, Canagliflozin Cardiovascular Assessment Study;
EXAMINE, Examination of Cardiovascular Outcomes with Alogliptin versus Standard of Care; TECOS, Trial Evaluating Cardiovascular
Outcomes with Sitagliptin, CREDENCE, Canagliflozin and Renal Events in Diabetes with Established Nephropathy Clinical Evaluation;
DECLARE-TIMI 58, Dapagliflozin Effect on Cardiovascular Events-Thrombolysis in Myocardial Infarction 58.
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