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Renal dysfunction is common in patients with T2DM

The RIACE Study: 15,773 patients with T2DM

No CKD

1.7% CKD stage 1
B CKD stage 2
CKD stage 3
B CKD stages 4/5

Approximately 40% of
patients with T2DM show
B N signs of CKD (stages 1-5)

Approximately 20% of
patients with T2DM show
signs of renal failure (eGFR
<60 ml/min/1.73 m?)

Penno G et al. J Hypertens 29: 1802-1809, 2011



Renal dysfunction is common in patients with T2DM

The RIACE Study: 15,773 patients with T2DM
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Mumber of events Hazard ratic  95% CI P-value
ESRD 27 —— 0.35 (0.15-0.83) 0.01
Renal death 7 —_— 0.85 (0.45—-1.63) 0.63
ESRD or renal death 59 e 0.64 (0.38—1.08) 0.09
Sustained doubling =200 84 T 083  (0.54-1.27) 0.38
_Doubling to =200 129 —t— 115  (0.82—1.63) 0.42
Mew macroalbuminuria 393 — 0.70 (0.57-0.85) <0.001
Mew microalbuminuria 2752 - 0.9 (0.85-0.98) 0.01
1/4 1 4
Hazard ratio

Figure 2 | Summary plot showing the effects of intensive glucose
lowering compared with standard glucose lowering on renal
outcomes. Cl, confidence interval; doubling to = 200, adjudicated
doubling of serum creatinine to a value over 200 umol/l; sustained
doubling =200, doubling of creatinine as above that remained at
least doubled at the final available follow-up reading; ESRD, end-

stage renal disease.

Kidney International (2013) 83, 517-523;
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Methods:microvasculaandrenal outcomes

A Composite microvasculautcomes(secondary outcoms): initiation of retinal

photocoagulation, vitreous hemorrhage, diabetetated blindness, incident or
worsening nephropathy*

*incident or worsening nephropathy was defined as:

-_( = = =

Progression tonacroalbuminurigUACR >300 mg/g) or

Doubling of serum creatinirccompanied bgGFR a5 w5 0 Xnp YdrKk YAYKMPTOY
Initiation of renal replacement therapy or
Death due to renal disease

A PrespecifiedRenal Endpoints in thetatisticalanalysiplan

Incident or worsening nephropathy (individual components)
Incident or worsening nephropatlor CV deatl{composite)

doubling of serum creatinine, initiation of renal replacement therapy, or death due to renal disease
(composite)

incident albuminuria (UACRo n  Yrnzatiéhts withnormoalbuminuriaat baseline
eGFRCKDBEPI) over time

UACR, rtinealbuminto-creatinineratio;eGFRestimated glomerular filtration ratMDRD, Modificationf Diet in RenaDisease;
CKBEPIChronic Kidney Disease Epidemiology Collaboration.

Christoph Wanner et al. published online June 14, 2016, at NEJM.org
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Table 1. Characteristics of the Patients at Baseline, According to the Estimated Glomerular Filtration Rate (eGFR).*

Patients with eGFR of 59 ml per

Patients with eGFR of 60 ml per

Characteristic Minute per 1.73 m” or Less Minute per 1.73 m? or More
Placebo Empagliflozin Placebo Empagliflozin
(N=0607) (N=1212) (N=1726) (N=3473)

Age —yr 67.1+8.2 67.1+7.6 61.9+8.6 61.7+8.5
Male sex — no. (%) 418 (68.9) 816 (67.3) 1262 (73.1) 2518 (72.5)
Body-mass indext 30.9+5.4 31.0+5.5 30.6+5.2 30.5+5.2
Glycated hemoglobin — %7 8.03+0.85 8.07+0.86 8.10+0.84 8.07+0.84
Interval of >10 yr since diagnosis of type 2 diabetes — no. (%) 422 (69.5) 794 (65.5) 917 (53.1) 1876 (54.0)
Blood pressure — mm Hg

Systolic 136.4£18.7 136.1£18.0 135.6+16.7 135.0+16.6

Diastolic 74.6=10.3 74.5+9.9 77.6+10.0 77.4£9.5
Estimated glomerular filtration rate — ml/min/1.73 m* 48.6+7.8 48.4+8.2 82.7+16.6 83.1+17.1 I
Urinary albumin-to-creatinine ratio — no. (%)

<30 283 (46.6) 566 (46.7) 1099 (63.7) 2223 (64.0)

30 to 300 205 (33.8) 411 (33.9) 470 (27.2) 926 (26.7)

>300 115 (18.9) 223 (18.4) 145 (8.4) 286 (8.2)
Cholesterol — mg/dl

Low-density lipoproteinf 85.0+36.1 84.4+435.8 84.8+35.1 86.5+36.0

High-density lipoprotein| 42.9+10.7 44.2+12.5 44.4+115 44.7+11.7
Triglycerides — mg/dl| 180.4+107.4 173.5+108.1 167.2+125.6 169.4+£136.4
Coronary artery disease 482 (79.4) 938 (77.4) 1281 (74.2) 2606 (75.0)
History of stroke* 156 (25.7) 293 (24.2) 397 (23.0) 791 (22.8)
Peripheral artery disease{ 130 (21.4) 314 (25.9) 349 (20.2) 667 (19.2)
Cardiac failureii 89 (14.7) 174 (14.4) 155 (9.0) 288 (8.3)
Concomitant medication — no. (%)

Angiotensin-converting—enzyme inhibitor or angiotensin- 502 (82.7) 1031 (85.1) 1366 (79.1) 2766 (79.6)

receptor blocker

Beta-blocker 415 (68.4) 829 (68.4) 1083 (62.7) 2226 (64.1)

Diuretic 355 (58.5) 710 (58.6) 633 (36.7) 1336 (38.5)

Calcium-channel blocker 227 (37.4) 446 (36.8) 561 (32.5) 1082 (31.2)

Statin 461 (75.9) 866 (79.7) 1312 (76.0) 2663 (76.7)

Aspirin 495 (31.5) 981 (30.9) 1432 (83.0) 2894 (83.3)

Metformin 369 (60.8) 711 (58.7) 1365 (79.1) 2746 (79.1)

Sulfonylurea 234 (38.6) 430 (39.6) 758 (43.9) 1534 (44.2)

Insulin 357 (58.8) 699 (57.7) 778 (45.1) 1551 (44.7)




Doubling of serum creatinine, initiation of renal
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Renal Outcome Measure

Incident or worsening nephropathy or cardiovascular death
Incident or worsening nephropathy
Progression to macroalbuminuria

Doubling of serum creatinine level accompanied by eGFR
of =45 ml/minf1.73 m?

Initiation of renal-replacement therapy
Doubling of serum creatinine level accompanied by eGFR
of =45 ml/min/1.73 m?, initiation of renal-replacement

therapy, or death from renal disease

Incident albuminuria in patients with a normal albumin leval

at baseline

Empagliflozin
no. with evert)  ratef1000
no. anafzed (%) patient-pr
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Hazard Ratio (95% CI)
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denotes estimated glomerular filtration rate.

Figure 2. Risk Comparison for Seven Renal Outcomes.

All the analyses shown were performed with the use of Cox regression in patients who received at least one dose of either empagliflozin or placebo. All the analyses were prespeci-
fied except for the composite outcome of a doubling of the serum creatinine level, the initiation of renal-replacement therapy, or death from renal disease. The abbreviation eGFR




A Change in eGFR over 192 Wk
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Difference vs placebo

(% [95% CI])

The UACR reduction by dapagliflozin is independent of changes in

-80

-100

blood pressure, HbA-and eGFR

Placebo-corrected percentage change in alouminuria
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The UACR reduction remains after adjustments for changes in blood pressure, HbAlc
andeGFRndicating direct renal effect independent of changes in these variables
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The effect of sodium glucose cotransporter 2 inhibition
with empagliflozin on microalbuminuria and macroalbuminuria
in patients with type 2 diabetes
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Fig. 1 Adjusted geometric mean (with 95% CI) of percentage change **p<0.01 and ***p <0.001 for treatment difference between
from baseline in UACR at week 24 in patients with microalbuminuria (a) empagliflozin and placebo. gCV, geometric CV; gMean, geometric mean

or macroalbuminuria (b) at baseline. ANCOVA in FAS (LOCF).
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