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eGFR60K %
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HAEEFSE CKD BEIZHITAHSGLT2 BAZEE )& 1E IZBH 9 Srecommendation

| |
BERBEHFCKD BRBIESHGFCKD
‘ |
TIVT I VR

(FEBR)
DEEICHIDHOT L

l | l

eGFR15 mL/min/1.73m? eGFR15 mL/min/1.73m2 eGFR60mML/min/1.73m?* % T
UET2Y=_hrIEET X LETZ2YV=ZANIET R SGLT2BHEBEBEORXR 74 v b
BT ASGLT2IHEER% BT ASGLT2HEE%® R LEH2EEICRE
BHpAa (1235) BEfL (£12345) (£1,2,34.5)

1) eGFR15mL/min/1.73m? &M 12747 (CBAta L Ao w

$2) #ERE LTS mU/min/1.73m2kB & B> -1881C13, BIEBICER LAY ok T 2

¥3) BE5®ICeGFR initial dipZ B2 &N H S8, B (28M~24 BIRE) (CeGFREFMT A &AZEL W
¥4) MERBFEESHCKDADBERICREROEMEERT S

¥5) Y ALIEFVRICOVLWTIIRBRAX 2SR
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Shinji Kumel Diabetes Investig. 2019 Jul; 10(4): 1032—-1040.,
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BB T BSGLT-2fHEZED A1) vk

¢ EMPA-REG
: .'0_. OUTCOME®

L B

+I>2)\ouoo=r +7S5tEm

AR Y el AR N =) HR pfE
BEATEL (%) 1,0000 - £ BRATER (%) 1,0004 - (95% Cl) (®&B_LtopfB)

EEOHEEIRE L < LB/, 675/4,170 497/2,102 0.61
EIo LI ESE (16.2) 60.7 (236) 95.9 (0.55-0.69) <0.001

- 525/4,124 38812,061 061
FIEDPIRBEREL < 45t (12.7) 478 (188) 76.0 (053070) <000

SE T IL T = AR 45{?,";‘;3]?1 418 33}‘1’%’3}33 64.9 (o.gfnz.?z} £0.001

MEILFF— A 70/4,645 60/2,323 0.56

(1.5) : (256) : (0.39-0.79) <0.001

et i 134,687 1412,333 045
BRERL (BieL) s (03) ! (0.6) - (0.21-0.97)

MET L P — A
. it b 81/4,645 71/2,323 0.54
el (1.7) : (31) : (040-0.75)

= AT GO TIL T = R
FREEICH S 1AR2ITI . ’ : (087104
FILT = PR, : : s

+ 1 eGFRIMDRD]S45mLiminA. 73m2l_ £S5 J J J J !

SHERREA 1B S5 & B EC BT BCoxEIRT 0125 025 05 10 20 40
HR : J\HF—FLL, Cl: (SHEERL. eGFR ; B Ik EiER < —
(B : mU/min/1 73m2, MDRDTAERLVTETED) IO A TStREN

MDRD : Modification of Diet in Renal Disease

EESr - FRloR T EES A FEHES VTN OBEOTRIFRE U < (3E b FE T ol

PPV = ponE (UACR> 300mglg) . &L 7 F — A0S s & BlreGFRAMSMUMIn . 73m2LL T &5, SERE (B L) okbh, SEEiCLaie

Wanner C, etal.: N Engl J Med. 2016, Jul 28; 375(4): 323-34.
AFEE LA = U 2 — A FIINA DA =S DU —HOZIBIC L DTN E L.
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SGLT-2f[HEZFE R 5% . eGFRIIR—RSA LT EHE-TLNS

SGLT2fAE #F(Z L HeGFROZALICEAT AERA D AR—FAZE

S2EnR o g ghe;
- _i"*’:f EMPA-REG

..t.‘..“.. OUTCOME®
192 BF TDeGFR (EDIthDFHEIRE)

(mL/min/1.73m?)

8 EEESAR + TSR
—a— EHEHE+ T > ) D) 2J02>10m
76

74
72

70

£
I
=
2
E
o
&
(-4
[T
%
8
£
c
2
o
-]
g
=

FHEETIIeGFR (SE)

68 ~——+—— SGLT2 inhibitors :
~——e—— Other diabetes drugs |

66
04 12 28 52 66 i -12 -6 -3 0 3 6

Omg 2,322 2,200 2284 2235 162 2114
5mg 2,322 2.288 2.260 2218 211

N oo @ W s ' who 1 Time since index date (months)
T v e s ores .
Number at risk

i%l::zégiéﬁziﬁrﬁﬁa(:swz,iia@zégﬁﬁ-?g&m YR N . SGLT2 inhibitors 438 480 389 697 431 490
s fa S : mUmin/1.73m?, CKD-EPI3t LT . CKD-EPI : Chronic Kidney Disease Epidemiology Collaboration H
Other diabetes drugs 302 388 321 548 361 382

Wanner C, et al.: N Engl J Med. 2016; Jul 28; 375(4): 323-34
AR AR~V S — A S IWNA LA =S VU —HOZEBIC L OTDNE UL,

Hajime Nagasu, et al. Diabetes Care. 2021 Nov;44(11):2542-2551
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eGFR60F %
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(paired T-test)
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METILIIUROBHMER LOME SR FEE

A  All-cause mortality-eGFR C  All-cause mortality-ACR
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2
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1
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HR for total mortality (ACR studies)
HR for total mortality (ACR studies)

5
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Bakhtawar KM et al: Lancet. 2012 Nov 10;380(9854):1649-61



Infinite sample size

FILIEURDBEICEYRIABTAR 2. S-CriZibZHIH

Modest trial

HR

HR

All participants
05
0-6
07
0-8
09
1.0

Threshold to ensure PPV 297-5%

0-50 (0-30-0-80)
059 (0-39-0-86)
0-68 (0-47-0-95)
077 (0-53-1.06)
0-85 (0-59-1-19)
0-93 (0-63-1-35)
0-75

Participants with baseline ACR =30 mg/g

05
0-6
0-7

0-51(0-34-0-76)
0-61 (0-44-0-81)
0-70 (0-53-0-89)

0-50 (0-30-0-80)
0-59 (0-39-0-87)
0-68 (0-46-0-96)
0-76 (0-53-1-07)

0-85 (0-58-1.21)

0-93 (0-62-137)

0.74

0-52 (0-33-0.76)
0-61 (0-43-0-81)
0-70 (0-52-0-89)

0-51 (0-28-0-82)
0-60 (0-36-0-90)
0-68 (0-44-1.01)
0-76 (0-50-114)
0-84 (0-56-1-30)
0-92 (0-60-1-48)
0-69

052 (0:32-0.77)
0.61 (0-41-0-84)
070 (0-49-0-96)

0-8

0-9
1-0

Threshold to ensure PPV 297-5%

079 (0-60-0-99)
0-88 (0-65-1.13)
0-97 (0-69-1-30)
0-80

079 (0-59-1-02)
0-88 (0-64-1-16)
0-96 (0-69-1.34)
0-79

0-79 (0-56-1-10)
0-87 (0-62-1-26)
0-95 (0-66-1-45)
073

Heerspink HL et al: Lancet Diabetes Endocrinol . 2019 Feb;7(2):128-139.
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Enyu Imai et al. Hypertens Res,31(3):433-41. 2008
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HAEEFSE CKD BEIZHITAHSGLT2 BAZEE )& 1E IZBH 9 Srecommendation

[ |
BEPRA A HHCKD BEPRAFFEHCKD

TFIVT I VR
(|BBR)
DEEICHHIDLT

eGFR15 mL/min/1.73m? eGFR15 mL/min/1.73m? QeGFR60ML/min/1.73m2%kj# T
UET2Y=_hrIEET X LUETZ7YV=ZANITET A SGLT2BHEBEDOARRX 74 v b
BT ASGLT2IHEER% BT ASGLT2HEE%® R LEH2EEICRE
BHpAa (1235) BEfL (£12345) (£1,2,34.5)

1) eGFR15mL/min/1.73m? &M 12747 (CBAta L Ao w

$2) #ERE LTS mU/min/1.73m2kB & B> -1881C13, BIEBICER LAY ok T 2

¥3) BE5®ICeGFR initial dipZ B2 &N H S8, B (28M~24 BIRE) (CeGFREFMT A &AZEL W
¥4) MERBFEESHCKDADBERICREROEMEERT S

¥5) Y ALIEFVRICOVLWTIIRBRAX 2SR
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SGLT-2f[AEFEZ S (ZLBAKITEEZDTLNONESH?
~RCT4EHERDAZT F ) ALY ~

CREDENCE
DECLARE-TIMI 58
CANVAS Program
EMPA-REG OUTCOME

Overall
F :D' qurl.ru; PI"IEtErl:IqEr'IEIt:p':l:}. E B

Patients

RR (95% CI)

0-85 (0-64-1-13)
0-69 (0.55-0-87)
0-66 (0-39-1.11)
0-76 (0-62-0-93)

0-75 (0-66-0-85;
p<0-0001)

03 0-5 : 1.5

4+— —>
Favours SGLT2 inhibtor  Favours placebo

Neven BL, et al: Lancet Diabetes Endocrinol 7: 845-854, 2019



SGILT-2fHEZERZR E(Z L AAKIZRASPEEZE G HLGETERL XK ?

~]-CKD-DB&LY ~

Other diabetes drugs ~ SGLT2 inhibitors

Incidence rate Incidence rate Hazard ratio p for
Events (95% CI) Events (95% CI) (95% CI) interaction

Overall

73 35.7(285.44.7) 30  143(10.0,203) . 0.40 (0.26, 0.61)
Proteinuria at the index date
Yes 38 70.1(51.5,948) 13 22.4(13.2.38.0) 0.32 (0.17, 0.60)
No 35 233(168,323) 17 11.2(7.0,17.8) 0.48 (0.27, 0.86)
Rapid decline in ¢GFR before initiating treatments
Yes 39 64.7(47.7,872) 14 256(15.3.424) C0.39(0.21,0.72)
No 34 236(169,328) 16 103(6.4,16.7) 0.44 (0.24, 0.79)
¢GFR <60 mL/min per 1.73m’ at the index date ‘
Yes 36 71.0(51.7,967) 16 30.1(18.6,484) 0.43 (0.24, 0.77)
No 37 24.1(175,330) 14 8.9(5.3,149) 0.37 (0.20, 0.68)
>65 years of age at the index date '
Yes 32 29.1(20.7,408) 13 13.1(7.7,22.3) 0.45 (0.24, 0.86)
No 41 435(322,584) 17 15496, 24.5) 0.35 (0.20, 0.62)
Use of ACE inhibitors or ARBs at the index date :
Yes 39 41.8(308,567) 18  19.7(12.5, 30.9) —— 0.47 (0.27, 0.83)
No 34 306(220,425 12 10.1 (5.8, 17.6) . 0.33(0.17, 0.64)

ot o ([ Mt |y Yoy
000204060810

Hazard ratio (95% CI)

Nagasu H, et al: Diabetic Care 44: 2542-2550, 2021
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SGLT2i Users

SGLT2i Nonusers

~ S

5)

SGLT2i Users vs. Nonusers

Events, n Incidence Density Events, n Incidence Density Crude HR Adjusted HR
(per 1000 Person- (per 1000 Person- (925% CI) (95% CI)*
Years) Years)
Intention-to-treat effect
Long-term dialysis 127 1.69 358 4.76 0.36(0.29-0.43) 0.34(0.27-0.43)
Heart failure admission 1530 21.07 1547 21.14 1.00(0.93-1.07) 0.80(0.73-0.86)
AMI admission 301 4.02 388 5.16 0.78 (0.67-0.91)  0.61(0.52-0.73)
DKA admission 1349 18.55 1490 20.37 0.91(0.85-0.98) 0.78(0.71-0.85)
AK| admission 626 8.4 755 10.11 0.83(0.75-0.93) 0.80(0.70-0.90)
All-cause mortality 955 12.68 800 10.55 1.20(1.09-1.32)  1.11(0.99-1.24)
As-treated effect
Long-term dialysis 127 3.42 358 5.35 0.72 (0.59-0.89) g 0.67 (0.53-0.85)
Heart failure admission 757 20.78 1380 21.87 0.99 (0.90-1.09) g 0.81(0.73-0.90)
AMI admission 125 3.38 339 5.24 0.74 (0.60-0.91) g 0.57 (0.45-0.72)
DKA admission 575 15.71 1296 20.52 0.83(0.75-0.91) g 0.71(0.63-0.79)
AK| admission 244 6.6 678 10.55 0.69 (0.59-0.80) g 0.65(0.55-0.78)

All-cause mortality

7.1

0.96(0.83-1.12)

0.88 (0.74-1.04)

Yen FS et al: Ann Intern Med. 2024 Jun;177(6):693-700.
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Table 3—Univariable mediation analysis of risk of CV death with empagliflozin
versus placebo: time-dependent covariate analysis adjusting for the updated
mean of each variable
HR for CV death with
empaglifiozin vs. placebo (95% Cl) Percentage mediation

2 Unadjusted 0.615 (0.491, 0.770)
P o S e S —3 ;.:i—i—# —3 Adjusted for

= e - v HbA, 0.687 (0.543, 0.868) 228
FPG 0.709 (0.559, 0.898) 293
SBP 0.610 (0.485, 0.766) —-1.7

DepP 0.618 (0.493, 0.774) 1.0

Heart rate 0.623 (0.497, 0.782) 2.7
LDL-C 0.591 (0.471, 0.741) —8.2

HDL-C 0.629 (0.500, 0.789) 4.6
logTG 0.603 (0.481, 0.757) —4.1
FFAs 0.587 (0.463, 0.743) —96

logUACR 0.672 (0.536, 0.844) 182
eGFR (MDRD) 0.601 (0.480, 0.752) —4.7
> 13 28 s> 66 B0 04 108 122 158 150 eGFR (CKD-EPI) 0.597 (0.477, 0.748) —6.1
Week Weight 0.588 (0.466, 0.741) —9.2
No. of patients BMI 0.588 (0.466, 0.742) —9.2
Placebo 2288 2241 2170 2082 2023 1961 1928 1738 1440 1238 1094 WC 0.602 (0480, N.755) —4.4

aglifiozin 10 mg 2288 2236 2187 2112 2077 2042 2020 1799 1508 1290 1142 Hematocrit 0.791 (0.620, 1.009) 1.8
mpaglificzin 25 mg 2289 2244 2183 2122 2066 2029 2008 1837 1519 1301 1178 Hemugll:lbin 0.768 (0.604, 0.978) 457

Adourman WrLs |Lofl, Uaug) 31.0

Uric acid 0.673 (0.536, 0.845) 185

—4—Placebo —e—Empaglifiozin 10 mg —e—Empaglifiozin 25 mg

-

£
-
:
=
m
2
-
@
¢
°
o
#
2
<

Cox proportional hazards regression analysis in patients treated with one or more doses of study
drug. FFA, free fatty acid; HDL-C, HDL cholesterol; LDL-C, LDL cholesterol; TG, triglyceride; WC, waist
circumference.

Inzucchi SE, et al: Diabetes Care 2018;41:356-363.
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~ DAPA-DKD® post hocf# T &) ~

Correlates and Consequences of an Acute Change in eGFR
in Response to the SGLT2 Inhibitor Dapagliflozin in
Patients with CKD

OF THE AMERICAN SOCIETY OF NEP

METHODS OUTCOMES

DAPA-CKD population: . . - -
. eGFR 25-75 mL/min/1.73m2 Chronic eGFR decline Prlmzrxtggrrggosne

+ UACR 200-5000 mg/g e
«  With and without type 2 diabetes Dapaglifiozin Flacebo

i . Acute reduction Acute reduction
Participants categorized by >10%  >0tos10% >10% >0tos1o% 0% Hazard Ratio (95%CH)

o . =1026] n=601 Dapaglifiozin
reduction in eGFR at Week 2: - Noe(0X) & Releronce
. >10% reduction >0 10 $10% —o i ' 0.78 (0.51, 1.20); p=0.26
+ >0 to £10% reduction

D
-

>10% —— 1.03 (0.71, 1.48); p=0.90
Placebo ;
None ($0%) & Reference

'

>0 to <10% 1o 1.26 (0.95, 1.68); p=0.11
'

.
N

* No reduction (<0%)

&
&

Key outcomes:

+ eGFR decline Month 2 to end of study

* Primary composite outcome: 250%
decline in eGFR, ESKD, or death
from kidney or cardiovascular cause

>10% } —e— 1.82(1.38, 2.39); p<0.001

0.5 1
-— _'
Acute reduction  No reduction
better better

'S
b

Chronic decline (SE), mUimin/1.73m’/year
5 5
Chronic decline (SE), mLimin/1.73m’lyear

)
&

Conclusion
Among dapagliflozin-treated patients with CKD, a larger acute reduction in eGFR was associated with
an attenuated chronic eGFR decline and was not associated with increased risk of the primary

composite endpoint doi: 10.1681/ASN.2022030306

Niels Jongs  J Am Soc Nephrol 2022 Nov;33(11):2094-2107.
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=>10% reduction

>0 to £10% reduction

No reduction (s0%)

>3 mL/min/1.73m? reduction

>0 to £3 mL/min/1.73m? reduction

No reduction (<0 mL/min/1.73m?)

mm Dapagliflozin

601
(29.0%)

490
(23.6%)

448
(21.6%)

mm Placebo

494
(23.7%)

576
(27.7%)

521
(25.0%)

1000

1
500

0

Ll 1
500 1000 1500

Number of participants

Niels Jongs

J Am Soc Nephrol 2022 Nov;33(11):2094-2107.
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& & B

LS mean eGFR (SE), mUmin/1.73m?
a B B 8

=
=

Humber of participants

»>30% declinge ar &7 4 83
F30% decline 1978 1978 1694 1872

50
45
40

Lo
L=

LS mean eGFR (SE), mUmin/1.73m?
g

Mumbar of participants

=30% decline a7
£30% decline 2008 0351545 1000

Niels Jongs  J Am Soc Nephrol2022 Nov;33(11):2094-2107.

[
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Acute slope;
+ <30% decline
o= 230% decline

16 20
Time, months

aa L
16T 1587

Acute slope:
= <30% decline
=o= 230% dedline

Dutcome

Composite
C\VD
outcome

Composite
Kidney
outcome T

Group

Cwverall

Mo dip or dip s10%
eGFR dip =10%
alGFR dip >30%

Cwverall

Mo dip or dip 310%
eGFR dip =10%
eGFR dip =30%

HR (95% Cl)

0.80 (0.72
0.76 (0.66,
0.84 (0.73
0.73 (0.55

0.72 (0.63
0.74 (0,60
0.71 (.61
0.70 (0.52

Hazard ratio

Event rate difference
per 100 patient-years
(95% CI)

-1.31 (-1.89, -
-1.34 (-2.18, -
-1.16 (-2.22, -
-3.06 (-5.81, -

-1.06 (-1.47, -
-0.68 (-1.18, -
=1.50 (-2.27, -
-3.38 (-6.42, -

-_— -

1.0

Yan Xie, et al.J Am Heart Assoc. 2021 Jun;10(11)

:2020237. doi: 10.1161
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