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Skeletal muscle

Hyperlipidaemia { - Insulin
Hyperglycaemia resistance
- Metabolic
inflexibility \
- Increased fat
storage

- Atrophy

Digestive system

~ Risk of esophageal
. complications,

- gastroparesis, and
enteropathy
Altered gut
microbiota profile
promoting
proinflammatory
cytokine release

Bone
{?{ ‘1Bone formation

‘\ IRisk of fracture

- Insulin secretion
Hyperlipidaemia | ¢~ nsulin production . .
4 - Beta cell apoptosis - f:\ T 2
Hyperglycaemia - Glucagon secretion and alpha = y p e
cell activity
- Proinsulin/insulin ratio : b
- Intra- and extracellular amyloid D l a eteS
accumulation
- Altered islet architecture
- Irresponsive to GIP
- Impaired neural regulation Immune system
id Cardiovascular
Ki ney system - Hyperconstriction of
microvasculature Proinflammatory
- Diabetic - Reduced NO levels cytokine secretion
nephropathy - Risk of atherosclerosis, - Islet beta-cell
- Risk of urinary diabetic cardiomyopathy, Autoimmunity

tract infection and diabetic autonomic
neuropathy

- Systemic cellular
damage

- Impaired exchange
between circulation and

tissues systemically

Reed J, Bain S, Kanamarlapudi V. Diabetes Metab Syndr Obes. 2021 Aug 10;14:3567-3602.

© Cutaneous

diabetic

Brain and

—;nervous system

Adipose tissue

and skin lesions
- Patients at risk of

I- Risk of infections

manifestations of

complications

- Insulin resistance Hyperglycaemia
GIuconeogenes:s

- Fat storage

- Hypothalamic GLP-
1R expression

- Diabetic
Neuropathy

- Premature aging

Proinflammatory
cytokine secretion
- Lipolysis Hyperlipidaemia
- Fat storage Ryperglycaemia
- Glucose uptake




BIeEORBEEEICBWO TRV H I ERFEBTIEDOER : BERFTHH, &
BEENETLTWAZ &

OHERFTHHZ L : OMHL@DWNT NN Z &

O ZefEREIMmEE 126mg/dl (RERFIMLEE 200mg/d1) LA E. F 721 HbAlc6. 5%LL E

@ HE, HRFE CERENEEZZ LTS

@ WEICHERFE BOMBERETE - 4RV - GLP-1 ZEKIEHI)
fE FARESOIHERFIC CEREEOZZRERH D (720, BEEDO@EZT
—ZFIZX D FERBOZWEEIZZY LRV EREEERL)

OEBHENETLTWVWAHZ L : ONb@DOWTFNnEiH-1+Z &

O MAEMEEL Y BEAE 4 : eGFR30mL/43/1. 73m’ AR

© BREMEXIYVEEIH . REGOBM%E

@ LEFMLERFEREIBERERTZRIHADLEHRI AT

%

@ BIE2HUTOHREIZIE, ROBHRESE L IV,

eGFR45mL/ %3 /1. 73m* ¥

eGFR60mL/ %3 /1. T3m* Kfi D 5 B, - 5 mL/53/1. 73m’ LA EAKTF

W PR I M BEE D A7

WMETNVT I VROER, HDHWVIFRER (£)

EMED =3 L b :z—/I/ZﬁZiE (B % : 140/90mmHg , 7% # & #p

150/90mmHg LA )

MEERRIBICMA CTREA(F) ULTHIUTE I WL EZX S, $-REA (L) I3ME
TNT I VROFREMENEW 2D, EFREE CTHEBAICIR T VT I ORIE 1T
2T ENWRIND,

O(DOCDO

*fﬁﬁkf— lﬁF_EXf—

(Diabetic Nephropathy: DN)

DTE &K

PEPREIEBIERIEC T 7 AT 7 A

¥k 31 F4 A 25 HAUE
HAERS BAHERAXRHEE

DIIII



2 BY % PR 75 14 5 7iE OD B Pk 2B

B4
®s1 ®3n ®51
W 2 B | BTN
RS
oR |73
- 4
I L ... 2
2 100~ - DA
— VA
~N
& &
E | 4
£ 50 N\ z 1 EFNTIVR A3
& 1\ 8
VR
: L 300mg/gCr
: 2 PVIIVR A2
| . : | : : I: : — -30mg/gCr
0 5 5 20 25 F% A1

@
FRWE ()
(REFMESE. MRRIEHE-RE- ERMFLAN. NN BHCAME, 1999:192. KYIH, ¥E)

CKDEé®#r1K2012 p.32 E19



@&%f@f@%z%—ngﬁza%tz
BHNT — &

™ 1.4%/£E
2.0%/4E
BT I IVR )
3.0%/4F

2.8%/F A
| SRME7 VT =R | 2

4.6%/%E
2.3%/%
= -_— X
*MEIL PF =S BE(2 175umol/L) LB SR E 19.2% /ﬂ;

(3 575 7E] UKPDSICENUIEIAR 2 BUERIREBE 5, 10261055, FRAPTIVIZVRIEN BIAE Tdro1z5,097410
MBIV T FABSSURF PN ITABZBEAEL. BIEDERLIETOHEEZHRIUEL0.4F R (ICHIDBHUZ.

Adler Al et al. Kidney Int 2003; 63 (1) : 225-232&D—EBiZ



R7 VI o EEHIMEFEDR R

DIMESE/\Y—REE
15

=300
30-299
10-29
\<? Q/ /Q)q /\ q <10
R 2 SN AN .
7’ N K
BEERE D D HEHE=E (mg/gCr)
(mL/43)

(3 75 &) BIREPIIZD/IVPF_ULE (ACR) ZAIELL146AE (10755,87241 ; 7375577 N -4F) EARRERIRICIDIRERZRIEL
78R3 (112758,31041 ; 473752,110A-4F) D51123754,182 A (210—fxERIN—MATRSIE) ZXRIC. eGFR
BIUTINITZVPRESFET . (LIMETEEDRBIMFREFFHICARET T DX Z RMEU I,

()\H—RtzCoxml/mi#TZAVVER/KE p <0.05THRFILE) .

Matsushita K et al. Lancet 2010; 375(9731) : 2073-2081&hfEX



DKD: diabetic kidney disease
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A Type 2 DM - Drug naive patients

ASCVD, or high / very high

EI CV risk (target organ damage E
or multiple risk factors)*

Metformin Monotherapy

If HbA . above target

N e S

If HbA,. above target

i 4 1Rl [ o2 || '
Add Metformin DpP4i || GLP RAJ( s6T2 || 2D |

R

X RNAR I VIERAZEICIE. MEIY AO—)LichhrbSg

B Type 2 DM - On metformin
ASCVD, or high / very high

E CV risk (target organ damage EI
or multiple risk factors)®

Continue Metformin
Monotherapy

If HbA,. above target

N e s

If HbA, above target

‘ : SGLT2i
« Consider adding the \D',)M, GLP'RA‘ feGrR |20

other class (GLP-1 RA l o l | adequate | l
or SGLT2i) with proven —

CVD benefit r
+ DPP-4i if not on

SGLT2PFHEZE

"E I (FGLP-17 O BE" D E—RIR, 52

ZD LT MEIYNO—IILARRBES X MRV Y ZHE,

GEP: I RA. If HbA. above target
« Basal insulin
* TZD (not in HF pat) l
«SU

| Continue with addition of other agents
\ as outlined above

!

If HbA,. above target

!

Consider the addition of SU OR

basal insulin:

+ Choose later generation SU with lower
risk of hypoglycaemia

* Consider basal insulin with lower risk
of hypoglycaemia

If HbA . above target

|

Continue with addition of other agents ‘
as outlined above

!

If HbA,. above target

!

Consider the addition of SU OR

basal insulin:

* Choose later generation SU with lower
risk of hypoglycaemia

« Consider basal insulin with lower risk
of hypoglycaemia

©ESC 2019

Figure 3 Treatment algorithm in patients with type 2 diabetes
mellitus and atherosclerotic cardiovascular disease, or ...

Eur Heart J,Volume 41, Issue 2, 7 January 2020, Pages 255-323,

https://doi.org/10.1093/eurheartj/ehz486
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FIRST-LINE Therapy is Metformin and Comprehensive Lifestyle (including weight management and physical activity)

NO

ADAZ021

INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD, OR HF*

CONSIDER INDEPENDENTLY OF BASELINE A1C,
INDIVIDUALIZED A1C TARGET, OR METFORMIN USE*

‘\&’ IF A1C ABOVE INDIVIDUALIZED TARGET PROCEED AS BELOW
Al L | v -!»v
* Established ASCVD Particularly HFrEF COMPELLING TO MINIMIZE COMPELLING NEED TO COST IS A MAJOR
» Indicators of high (LVEF <45%) HYPOGLYCEMIA MINIMIZE WEIGHT GAIN OR ISSUE"*
W DPP4i | |GLP-1RA| | sGLTai 120
Su+ TZD"*
; SGLT2i with proven R 2 R 2 v 2 GLP-1 RA with
W ok KAIC nAIC 1A1C WAIC S il . 3
EmHER/ PREFERABLY ahove Wowe wore bove for weight e
oR target target SR target loss'® [ 1f A1C above target ]
_GLP-j SGLT2i .SGLT"’I wm ! 7

DIMEEE/CKD /DREESHLTWABAE. mEI1Y hO—LIHLT |
ATy 7RIC THEREREE) ZEFEEL W DOTREGL., 8IS

—— == - A\
SGLTZ2[BEREKXICIEGLP-1 7707 ZziX59 % :
=] & X
agents demonstrating 'wmcvp ) [ If A1C above target ]
CV benefit and/or safety: [ 2 ¥ W Insulin therapy basal insulin
if A1C above target ] with lowest acquisition cost
" E‘I’."PF:':'A.‘& one e If quadruple therapy required,
adding SGLT2i with v SEEOLTI end/or CR E21 A ot -
gcvo tolerated or contraindicated, use T
m'm 1 For patients with T2D Consider the addition of SU* OR basal insulin: regimen with lowest risk of Eeaad o S8t
voraa and CKD"® (e.g., oGFR weight gain
« TZD? <60 mL/min/1.73 m?) and . ChooselamgetwaﬁmSme
= DPP-4i if not on thus at increased risk of lower risk of hypoglycemia PREFERABLY
GLP-1RA = Consider basal insulin with lower risk of hypoglycemia® DPP-4i (if not on GLP-1 RA)
= Basal insulin® based on weight neutrality
= SU* 7. Proven benefit means it has label indication of ‘@’
reducing heart failure in this population
1. Proven CVD benefit means it has label indication of reducing CVD events 8 Referto Section 11: and Foot Care |f DPP-4i not tolerated or
£ Low coss may b bettr iolasiid totgh loss vt stcied fos OO ool 9. Dogludec / glargine U-300 < glargine U-100 / detemir < NPH Insulln contraindicated or patient already
3. Degludec or U-100 glargine have demonstrated CVD safety 10. S S X & on GLP-1 RA, cautious addition of:
4. Choose later generation SU to lower risk of hypoglycemia;
11. f no specific dities {i.e., no CVD, low risk of « SU* - TZD? - Basal insulin
glimepiride has shown similar CV safety to DPP-4i ity bt S
6. Be aware that SGLT2 labelling varies by region and individual agent or no weight-related comorbidities)
. mmuwm::emmnu:.wmm 12 Corakdir gty 6 glon e ol coat of ks W samid tAc 1 whenever these ¢ new clinical o of backgr
Empagitical, cunagificain, snd depegificitn have show reduciicn TZDs are and DPP-4i are =
* Most in the triale were on metformin st baseline as
in HF and to reduce CKD progression in CVOTs. Canaglifiozin and relatively cheaper. o Jowering t :

[SGLT2ERNIHERFEEICHE T 2 O0REFHOEA N> MMIWT 25088 -

dapaglifiozin have primary renal outcome data. Dapaglifiozin and
empagiifiozin have primary heart fallure outcome data.
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SGLT2PHEZFEDDKD - CKDHER(ICH T DEREDIEL)
EMPA-Kidney PIITZRORS)
>)\Jvoasy Al A2 A3
(CKD) N METLIR | EHETLISR
gggg 421(5):3(5) <30mg/g 30~299mg/g >300mg/g
HIUUACR=200
GFRIX%)
(mL/7>
/1.73m)

Dapa-CKD
ANJUIOS>
(CKD)
eGFR 25~75
HELUUACR> 200

27—35
(ESRD)

CREDENCE
hFro)oosy
(DKD)
eGFR 30~90
HLUPUACR> 300

Brenner BM, et al. N Engl J Med 2001; 345: 861-869.

Herrington WG, et al. Clinical Kidney Journal 2018: 1-13
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ORIGINAL ARTICLE

Dapagliflozin in Patients
with Chronic Kidney Disease

Hiddo J.L. Heerspink, Ph.D., Bergur V. Stefansson, M.D.,

Ricardo Correa-Rotter, M.D., Glenn M. Chertow, M.D., Tom Greene, Ph.D.,
Fan-Fan Hou, M.D., Johannes F.E. Mann, M.D., John J.V. McMurray, M.D.,
Magnus Lindberg, M.Sc., Peter Rossing, M.D., C. David Sjéstrém, M.D.,
Roberto D. Toto, M.D., Anna-Maria Langkilde, M.D., and David C. Wheeler, M.D.,
for the DAPA-CKD Trial Committees and Investigators*

dapagliflozin|l Bl & O IME LD © 75
2EE—RITY RKRA v b HBIET
IFHR 0.61 & BEIZED 87,

MEPRmEE L IEMEIRmEE TERIL
’C% HR i%ﬂ%ﬂO 64 & 0.50TH
5‘F7|%£)T<F,u% BFULTH,

dapagln‘lozm@%X - ILVEREETEA AYEERR
S N7z,

October 8, 2020

N Engl J Med 2020; 383:1436-1446

DOI: 10.1056/NEJM0a2024816

A Primary Composite Outcome

247 Hazard ratio, 0.61 (95% Cl, 0.51-0.72)
100+ 20 P<0.001
90 16- Placebo
X 80+
g 70_ 12"
S 60 ¥ R s
E sod  4- apagliflozin
g
g 40 0 T T T T T T T 1
=S 30 0 4 8 12 16 20 24 28 32
107 #
c 1 T T T T T T 1
0 4 8 12 16 20 24 28 32
Months since Randomization
No. at Risk
Placebo 2152 1993 1936 1858 1791 1664 1232 774 270

Dapagliflozin 2152 2001 1955 1898 1841 1701 1288 831 309

B Renal-Specific Composite Outcome

207 Hazard ratio, 0.56 (95% Cl, 0.45-0.68)
100+ P<0.001
16
o 204 Placebo
§ 804 124
v -
g 70 8_
© 60
£ 504 41 Dapagliflozin
v
'é 40- 0 I 1 I 1 I 1 T 1
S 304 0O 4 8 12 16 20 24 28 32
10- jﬁ
0 1 | V" | T T T 1 1
0 4 8 12 16 20 24 28 32
Months since Randomization
No. at Risk
Placebo 2152 1993 1936 1858 1791 1664 1232 774 270

Dapagliflozin 2152 2001 1955 1898 1841 1701 1283 831 309

C Composite of Death from Cardiovascular Causes or Hospitalization
for Heart Failure

109 Hazard ratio, 0.71 (95% Cl, 0.55-0.92)
100+ 3 P=0.009
90 Placebo
X 804 6
g 704
'§ 60
S 2 Dapagliflozin
£ 50+
Q
'é 4090 o T T T T T T T 1
5 30+ 0 4 8 12 16 20 24 28 32
10
—
0 T ey T T T 1
0 4 8 12 16 20 24 28 32
Months since Randomization
No. at Risk
Placebo 2152 2023 1989 1957 1927 1853 1451 976 360

Dapagliflozin 2152 2035 2021 2003 1975 1895 1502 1003 384

D Death from Any Cause

129" Hazard ratio, 0.69 (95% Cl, 0.53-0.88)
1004 104 P=0.004
901 |
g 80— Placebo
g 7d ©7
;g 604 47
£ sod 24 Dapagliflozin
Q
% 40— 0 T T T T T T T 1
S 304 0 4 8 12 16 20 24 28 32
10- e
0 1 I I 1 I I 1 1
0 4 8 12 16 20 24 28 32
Months since Randomization
No. at Risk
Placebo 2152 2035 2018 1993 1972 1902 1502 1009 379

Dapagliflozin 2152 2039 2029 2017 1998 1925 1531 1028 398
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Dapagliflozin

~
S E
(a2
B0
& =
=
U -=
sE 7
E o
39 o
lg.g -10-
o
3.:_5', -12-
3 13-
144
-15 T |
0 2 4
No. of Participants
Placebo 2152 2029 1981

Dapagliflozin 2152 2031 2001

1866
1896

Months since Randomization

1795 1753 1672 1443
1832 1785 1705 1482

28 32 36
935 447 157
978 496 157

October 8, 2020
N Engl J Med 2020; 383:1436-144¢
DOI: 10.1056/NEJM0a2024816



Baseline stage 2/3 CKD

- - - === Placebo

Baseline stage 4 CKD

—-- =-o- Dapagliflozin
- - == Placebo

Participantsat ¢ 2 4 8 12 16 20 24 28 32 36

i t_'me [ Months Since Randomization
Baseline stage 2/3 CKD

Dapaglifiozin 1859 1762 1733 1643 1594 1558 1493 1302 864 450 148
Placebo 1821 1723 1691 1594 1539 1509 1449 1245 811 394 140
Baseline stage 4 CKD

Dapagliflozin 293 269 268 253 238 227 212 180 114 46 9
Placebo 331 306 290 272 256 244 223 198 124 53 17

Chertow GM et al. J Am Soc Nephrol. 2021 Sep;32(9):2352-2361.
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