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eGFR Slope ─

2022/9 eGFR=32.2

2022/12 eGFR=31.9

2023/3 eGFR=32.9

2023/6 eGFR=30.5

2023/9 eGFR=31.2

2024/1 eGFR=29.9

2024/4 eGFR=30.1

2024/7 eGFR=29.6

2024/10 eGFR=28.1

https://pro.boehringer-ingelheim.com/jp/product/jardiance/egfr-calculation-tool#calc-velocity

CKD─65
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SGLT2

1. Gerich JE. Diabet Med. 2010; 27: 136-142;

2. DeFronzo RA, et al. Diabetes, Obesity and Metabolism. 2012; 14: 5ï14.
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192 eGFR EMPA-REG OUTCOME

1 mixed model repeated measures analysis

eGFR CKD-EPI SE

Cherney DZI et al.: Lancet Diabetes Endocrinol. 2017; Aug; 5(8): 610-21.
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Albuminuria categories (mg/g)
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Wanner C. et al.; N Engl J Med. 28;375(4):323-34, 2016

Wiviott SD et al. New Engl J Med 24;380(4):347-357, 2019

Neal et al. New Eng J Med 17;377:644-657, 2017

C

Perkovic et al. New Engl J Med April 15, 2019

Heerspink HJL. et al.: N Engl J Med. 383 15): 1436-1446, 2020

DA

RCT (N)

EMPA-REG Outcome 14/2333 (0.6%)

CREDENCE 100/2199 (4.5%)

DAPA-CKD 99/2152 (4.6%)

EMPA-KIDNEY 158/3305 (4.8%)

DECLARE-TIMI58 ,DAPA-CKD AstraZeneca
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Heerspink HJL. et al.: N Engl J Med. 383 15 : 1436-1446, 2020
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Heerspink HJL. et al.: N Engl J Med. 383 15 : 1436-1446, 2020
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Wheeler DC. et al.: Lancet Diabetes Endocrinol. 9 1 : 22-31, 2021
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ꜞ☻◒─№╢ ⁸n

ⱪꜝ☿Ⱳ 3305 3250 3129 2243 1496 592

◄fiⱤ◓ꜞⱨ꜡☺fi 3304 3252 3163 2275 1538 624

0 0.5 1 1.5 2 2.5
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◄fiⱤ◓ꜞⱨ꜡☺fi 10 mg

▬
ⱬ
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⇔
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%
ⱪꜝ☿Ⱳ40

20 ⱪꜝ☿Ⱳ
▬ⱬfi♩╩ ⇔√ 558 16.9%

8.96/100 PY

◄fiⱤ◓ꜞⱨ꜡☺fi
▬ⱬfi♩╩ ⇔√ 432 13.1%

6.85/100 PY

ARR: 3.6%À

*NNT: 28 (95% CI 19, 53) per 2 years at risk2; ÀARR for the primary composite outcome of kidney disease progression or CV death is 3.6% per PY at risk. Figure adapted from Figure 1 of reference.

Kidney disease progression defined as end-stage kidney disease, a sustained decline in eGFR to <10 ml/min/1.73 m2, renal death, or a sustained decline of Ó40% in eGFR from randomisation

ARR, absolute risk reduction, eGFR, estimated glomerular filtration rate; NNT, number needed to treat; PY, patient-years; RRR, relative risk reduction

1. The EMPA-KIDNEY Collaborative Group. N Engl J Med 2023;388:117; 2. Boehringer Ingelheim. Data on file. 2022

│ⱬכꜞfi●כ▬fi◕ꜟⱢ▬ⱶ─ ⌐╟∫≡ ╦╣√

HR 0.72 95%CI 0.64, 0.82 p<0.001

RRR 28%

NNT=28*
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ⱪꜝ☿Ⱳ 95%CI

ⱪ*⁸כ꜡☻─
SE À

-1.37 (0.08) -2.75 (0.08) 1.37 (1.16, 1.59)

Prespecified tertiary outcomes included the mean annual rates of change in eGFR in ml/min/1.73 m2/year from 2 months to the final follow-up visit (chronic slope, referred to as 'Long-termô 

in figure 3) by treatment allocation were estimated using shared parameter models. For the plot, linear MMRM analyses were used to estimate mean eGFR by treatment allocation at each 

scheduled follow-up visit (prespecified exploratory assessment). *MMRM results over time (adjusted mean, 95% CI); model includes age, sex, diabetes status, UACR, region, treatment by 

visit interaction, baseline value by visit interaction; ÀMean annual rates of change in eGFR from 2 months to the final follow-up visit (chronic slope, referred to as 'Long-term') by treatment 

allocation were estimated using shared parameter models. 

CI, confidence interval; eGFR, estimated glomerular filtration rate; MMRM, mixed model repeated measures; SE, standard error; UACR, urine albumin-to-creatinine ratio. 

The EMPA-KIDNEY Collaborative Group. N Engl J Med 2023;388:117
│ⱬכꜞfi●כ▬fi◕ꜟⱢ▬ⱶ─ ⌐╟∫≡ ╦╣√



─◘Ⱪ◓ꜟכⱪ
◘Ⱪ◓ꜟכⱪ :(EMPA- KIDNEY) 

432/3304 558/3305 0.72 (0.64, 0.82)

ⱬכ☻ꜝ▬fi ─

⌂⇔ 214/1779 252/1790 0.82 (0.68, 0.99)

№╡ 218/1525 306/1515 0.64 (0.54, 0.77)

ⱬכ☻ꜝ▬fi ─eGFR ml/ /1.73 m2

<30 247/1131 317/1151 0.73 (0.62, 0.86)

30 <45 140/1467 175/1461 0.78 (0.62, 0.97)

Ó45 45/706 66/693 0.64 (0.44, 0.93)

ⱬכ☻ꜝ▬fi ─UACR mg/g

A1 <30 42/665 42/663 1.01 (0.66, 1.55)

A2 30 Ò300 67/927 78/937 0.91 (0.65, 1.26)

A3 >300 323/1712 438/1705 0.67 (0.58, 0.78)

◄fiⱤ◓ꜞⱨ꜡☺fi ⱪꜝ☿Ⱳ

0.25 0.5 1 2

Primary outcome was kidney disease progression (defined as ESKD, sustained eGFR decline of Ó40% or to <10 ml/min/1.73 m2, or adjudicated renal death) or CV 

death. Events confirmed or unrefuted by adjudication are considered as an endpoint event

CV, cardiovascular; eGFR, estimated glomerular filtration rate; ESKD, end-stage kidney disease; UACR, urine albumin-to-creatinine ratio

The EMPA-KIDNEY Collaborative Group. N Engl J Med 2023;388:117
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95% CI

1.37 1.16,1.59- 1.37 0.08 - 2.75 0.08

eGFR mL/min/1.73m2

1.01 0.63, 1.3930 - 1.84 0.14 - 2.85 0.14
1.32 0.99,1.6530 45 - 1.18 0.12 - 2.50 0.12

45 2.01 1.53,2.49- 1.58 0.17 - 3.60 0.17

0.78 0.32,1.2330 - 0.11 0.17 - 0.89 0.16
1.20 0.81,1.5930 300 - 0.49 0.14 - 1.69 0.14

300 1.76 1.46,2.05- 2.35 0.11 - 4.11 0.11

/ UACR mg/gCr

eGFR SE mL/min/1.73m2/

10mg

1.68 1.36,2.00- 1.05 0.12 - 2.73 0.12
1.09 0.79, 1.39- 1.66 0.11 - 2.75 0.11

- 1 0.5 1.5 2

10mg

10- 0.5

Herrington WG. et al.: N Engl J Med. 2023; 388: 117. /

EMPA- KIDNEY

eGFR
2

shared parameter
shared parameter eGFR eGFR UACR

SE



Clinical Kidney Journal, 2023, vol. 16, no. 8, 1187ï1198
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CKD CKD

1 eGFR15mL/min/1.73m2 

2 15 mL/min/1.73m2

3 eGFR initial dip 2 ₩2 eGFR

4 CKD

5) 

CKD

eGFR15 mL/min/1.73m2

SGLT2
1,2,3,5

eGFR15 mL/min/1.73m2

SGLT2
1,2,3,4,5

eGFR60mL/min/1.73m2

SGLT2
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CKD SGLT2 recommendation

2023;65(1):1-10 
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-A post-hoc analysis from the CREDENCE trial-

Canagliflozin vs Placebo

Oshima M et al. Lancet Diabetes Endocrinol 8(11):903-914, 2020
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Shibata, Fukami et al. Clin Exp Nephrol. 2023 Jan;27(1):44-53



Biopharm. Drug Dispos. 35: 391ï404 (2014)
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RENAAL study

Losartan-treated patients

Kidney Int. 2011 Aug;80(3):282-7.

Clin J Am Soc Nephrol. 2021 16(8):1278-1280
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Shibata, Fukami et al. Clin Exp Nephrol. 2023 Jan;27(1):44-53
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