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SGLT2 #p # Bl 4B R IR R B m B & L AR RE TR EAL BRZEK RV BRrAEAC
AR EZRMAGETEYRR > AR TETEAEAXREERACE LUABEENTR - 5
9} 72 DAPA-CKD 4+ 3 3 48 k5 1% M B s B o 547 P > W EARE 31 F8 00 5 & B TR 12 0l 3%
R oo EERARFEAMMIE T & - SGLT2 40 #4564 3% B 20 R 3B 7 6 B 4 by JL M5 o B 09 20 R R AR
B TR BAEMK LSES D (D)RE T DEFHRDHERS Q) VT E A T
Bk BNERRAG 5 3) Ry BRI H M AKRE 5 (4) R VB R R R MRS E R R o B —
7y 0 R ARAT R EAE BT SGLT2 3 41 B A B SRR a9 R ZOR - B RAE R LA IEAT a4
AT R EMRER - AR RE (SRS EREE T ot EHE R ) - AL RIE
RN RIREABR T HF - AABEAREN TR LB TE  BERTERTERBE Y LiF
Al E # B2 A SGLT2 40 #15] » A8 G ERRR F H oy R IRIRS -

BATEEA - 1214 BHE/R (Chronic kidney disease, CKD)
¥EPKIA (Diabetes mellitus)
28 2 3R - mErE R EEEEE FHIHIE (Sodium glucose cotransporter 2 inhibitors,
SGLT2 inhibitors)

R EL A NIE BT 2.8%! - $RTEHEE AR
» A REERAE He AL A I i - BRI M A R
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8 B g f2 BRI 2 = B T R AV RN
HR48 Lancet — R RBURFEHUREET » 75 2017 4 »
2HFHIH 9.1% 19 A OB A 18 M5B Ew (14
6.9 A ) » BMFIECIHEHPEAAIIE 124 0 &
J% T #3580 B RREFEE A dn YRR 5 AR —
BB TERAN I BRI » A6 30 FEAVERHES:
BEPE T (age-adjusted death rate) F » NMEHIEZH

FXZRE R - H TS 12 1 B e AH B R
YRR A REE TR Rz — -

(] JBE ST 2% 4 1Y B B DR G SE Y R I - AR
1990 A 2000 95k A A BY i p B Gl
(randomized controlled trial ; RCT) 28 B Il ki
FZE(LEFHIHIH (angiotensin-converting enzyme
inhibitor 5 ACEI) 5 Ifil & U5 4 & 52 e FH B %1
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(angiotensin receptor blocker ; ARB) BG4 4E
H IR DLR k% B D RE AL IR + AR » — £k
R BURES B B S & 53 BT (Meta-analysis) #Afl
HUR ACEI J¢ ARB HYGIFG M AR (R B PRI B
RS RSB LR (Mortality rate)®™ o

i H ACEI/ARB Z & » H A 3T 20 £ 19
IR P P Ty 5 38 18 i A i B Wk ER R 2
B EHE 2019 8 DU - BRI G HT R ZEY) 1)
2 A R B D RE A LB B U RAVER -
1 SGLT2 HI il B 7] 35 J2 35 26 5 1 B Mk O 7 2
Ve H RiTRE 8 ) i it I P o A R Y —
&l -

SGLT1 & SGLT2 R4 18 ikes

£ - %8 7% A SL [F] 8 55 2 I (sodium-glucose
co-transporters ; SGLT) Fy#& A — & FH 72 Bk
S SR BERYCE R 1 0 R AR 2N TE
#J SGLT (SGLT1-6) » H il i i1 L HY SGLT2 #lI
HOA - BR T EEHNH SGLT2 4 - FIFFth B
HIH] SGLT1 RYZL S » U2 1% SGLT2 #I %l
MR M (selectivity) LLBIANE (4152 —)° 4
ABEE53 A5 b > SGLT2 1B B s ith /N
(proximal tubule) F9 S1 5z S2 E% » 1 SGLT1 Bk
TR EST Hh/ INVE RS S3 BRI - FERE A 3
By B WEE T 1A o 18— AR E
Bgrh - A B RRBRGE I Y SR AY PR BE & 100% 1530
HH/INE HE PRI TTAESE 100% H1 0 %9 90% HY
PROEEIRGZRH SGLT2 & F - F Y 10% HIZZH
SGLT1 PRI » 3 s PR ML bl 722 B AN oK
FIJR R - B T B AT i/ NVE REH RS -

xX— : SGLT2 IR E0EY);&IZHE — 4 (Selectivity)®

RS W E i 2 A SRR AR 0 SGLT2
& —{lE /5 &= HE (high capacity) {HAKE T JJ (low
affinity) FEEIEE 1 - FHAY - SGLT1 A& —1l
1K= AE (low capacity) {H & #ATJ (high affinity)
Ay SERL 2 P o i K P ) 2 T 1 T R R e
HiE - BB SGLT2 & F R I B 8 A ER 0 R
HREYEIERE - (HRR BRI AR R ER » af
o B A TR BT Hh/NVE Y S3 B - BERFFTIE
SRR AT I SGLT1 HEFR 0 7 7 W PR -
ZEE BRI A TR - Bk nT DUEE] 100% BY
FRAHEFEFIR I © o

FH b ft A A o mT DUAS R 40 SR S Ay
A 47 0 51 PR WS s PR 87 o R SO0 R [ R L
SGLT2 DAFe SGLT1 B A @ idriy ; HE LR
1% Timo B F W 5T » £ B HI LI SGLT2
HZES I - SGLT1 e E TR sdm - Kt
3R EH 40~50% MY RFEDEFRIL 7 - Bhoh » —
SepfFge g Y » B SGLT1 A LU sk — L6 H Al
WL IR » AN/ B 1S 3 P AR e B R I » AR 5
A BB % I Glucagon-like peptide-1 (GLP-1)
B DRBEABEBESIESEES - GiseE
BEOR - e KR E A SGLT1 R IK B EH B% > fH
Ee—Me ABREE » AT B AR A 1 57 B
FEUR A 4R O o TE 2020 4F 11 H 57 SRS 1 5
£ 11 ¥ (the New England Journal of Medicine,
NEJM) | # 3 1 SCORED i PR 2 B th B s
B /& SGLT2 #$2M4: H A 15 SGLT1 1151
sotagliflozin » fEfH PRI B8R B & I h5R
A] DA A0 I8 AR AE R UR 10 RS AE B
I o 755 SGLT1 S#EREAHNHIE] - MEdm 2 5 5%

ZEY) SGLT2 (IC 50 nM) SGLT1 (IC 50 nM) SGLT2 Fll SGLT1 S8 5 i A
Empagliflozin 3.1 8300 #2500 4
Ertugliflozin 0.87 1960 #2000 4
Dapagliflozin 12 1400 #1200 f5
Canagliflozin 2.7 710 #1250 £%
Sotagliflozin 1.8 36 #1020 4%
Phlorizin 2800 4200 #1514

FF 1 1C 50 ¢ P ARHIHIREE (half maximal inhibitory concentration)
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BA 1Y Phlorizin % & sotagliflozin » # & #H 2 4
IR R E » s B H NG 38 SGLT1 /Y
ARG - fRA 2K #ER B RTIIR G R4
BT 5% 38 $8 BE IR SGLT2 Sz SGLT1 By 3 #2214 Lb 5]
OB RESEHMEBIEHORS T HEEES
BB IRIEE N AR A s 35 - %] SGLT2
FOE S SIS = R SR = VS NV E
AT AE AR R GER R s B B R R
SGLT2 : SGLT1 Hufizkek g - 82—
FA ] LIFFEry A 1m] -

SGLT2 #HIE FE A 5t e im B R
RIERIKE R

FI ¢ 2015 £ 3K AE NEIM _|#J EMPA-REG
OUTCOMES &R (Empagliflozin cardiovas-
cular outcome event trial in type 2 diabetes mel-
litus) A7~ empagliflozin 7E55 —RUBE R B &
HAELIE RERSCR% » 3F % SGLT2 I A
BV RGBSR S B i ik ek 1 - ¢
2015 £ F] 2020 FEJEE » /£ NEIM E—HL R
5% SGLT2 HIHI I AH BRI AR FE ¥ A -
BT 5 T8 SGLT2 HIHIE] LRz Co 1L A1 g 7H
BRITHEIRISE 5 10 H i 7 B B R
S At T TR ik TE % BT F2RY 2 CREDENCE (Cana-
gliflozin and Renal Outcomes in Type 2 Diabetes
and Nephropathy) FRIREES

CREDENCE [ JK 3 B& /2 /2 2019 % 6
BRAENEIMN —HZ BT L ZE - b
tor A~ e R PAT A EA R - R G T
4401 fii eGFR 30~90 mL/min/1.73m? (estimated
Glomerular filtration rate) 2L UACR 300~5000
mg/g (urine albumin-creatinine ratio) & F 24>
VY3E ) ACEI B¢ ARB LA _F 125 — BUBE bR 5 5
8o fEEEREET o W RO ER S S il
B KAG T canagliflozin 100 mg BUEZ &R 1M
i R G52 a4 #E — HLBAZA 6 A SGLT2 |
% - BRIEH B E R UF S A KIS - R
DAFFHe o A SGLT2 HNTHIAN B 213 AT ol Mk
MAE Ry 1l BBERY L2 S MR EL R E R AR
(Primary and Secondary Composite Outcome) [

FFR o WFEASSEUR - B canagliflozin

B AE A FE B A e RE PR - AE R B S TR A B
FRBET 30% (19 JE g (Hazard Ratio[HR]: 0.70,
95% confidence interval [CI]: 0.59-0.82) * [fi #F
RETE W B — M TH & F8 A2 | (Renal-Specific
Composite Outcome) * canagliflozin {5 F#H AH %
ZERUEIRA IR N T 34% YRS (HR: 0.66, 95%
CI: 0.53-0.81) » AJTEHYSE » fE R ETFHRIEEEAYIE
CE{4F - (Death From Any Cause) * HESA Hf =l
I canagliflozin fH{LTH B LRI HIRHA IS -
(EREET 1362 A & F 813 72 5 (HR: 0.83, 95%
CI: 0.68-1.02)"% - ;BB R EE AR - EF
RUEIT 20 FRACEE — R i S B PR i 2 R
F o BERIE LS B IBAHRA THER I ZEYINT ST -
MAE 2019 F-HY 11 H » Lancet $58 3§ 5%
TR G AT - BT SR AR IR
T3 9 KELRY B e TH AR ETT ISR - & 65 T EMPA-
REG OUTCOMES (Empagliflozin cardiovascular
outcome event trial in type 2 diabetes mellitus),
CANVAS (canagliflozin cardiovascular assessment
study), DECLARE-TIMISS (Dapagliflozin effect
on cardiovascular events), LA &2 CREDENCE %
VYRR AR B RE RS o IRBF 7 - Helisk T 38,723 1A
A R R EE S T TRRIEIEEA TEAR
BT BB EERBRmNIEC © - KHE
GrHTig - BEAE L ETHEIELE [ - SGLT2 #lIiH]
HIRH B B L RBIRH (Relative Risk: 0.67,
95% CI: 0.52-0.86; p=0.0019) ; [ fE R EERL 537
(subgroup analysis) [ » 2 7EWF— 1 eGFR
%2 A1 (eGFR >90, 60~<90, 45~<60, 30~<45) °
SGLT2 #IH B A B N LR - B T
REGR G THIE TR » BUH Class 1A HIFEHE
FREEE - A AR RN &S BB SGLT2
AR ] LGS B AR TR Y -
HEEERE &L 52 SGLT2 #I il Al
B R TR YR AU Bt W G B h - fiim 2
Bt BB IR - 48 K ER 70 R A BR 2 E AR TR
SE 5 FH 22 A PUE Y ACEL 8{ ARB A% » R [K
& ACEI } ARB &5 Z i R H 78 B B Reg
R B EEY) - BN B HE IS (Standard of Care)
By — BB 3 = RLAh - 1€ 2E Y B 2T - Renin-
angiotensin system (RAS) blockade J&F! A #IHIIM
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5k 1132 11 (Angiotensin 11) 2R {5 HER /N k&7
i SEM KA B RRER A RELRE - i SGLT2 HIiH]
Pl Q1) J2 52 i s 2 B/ IV B R BR [ BRI - A
BR/NEDAIR IR » [RIR AT DU 2 e B R BRI
JBRA IR » —GF B A E MY SEY R LIER 2
FRHAIEKE - TiARIE CREDENCE [HFZEfE R -

Bl U RAS blockade (%] IRAHIR B - £F4E
eGFR ¥ #7 K ¥ 4.59 mL/min/1.73m> /£ 45

1M #£ & B £ B Canagliflozin 52 RAS blockade
9 H B8 AH > eGFR 45 48 HIl )N £ 1.85 mL/
min/1.73m?* » SEEAEARTR FEE A ENTHIIERY -\

SUETR RS TR 2

IR BE T L - BESRIFSR RN & OF 6 H RAS
blockade s SGLT2 I FEEA &I - K
EE A2 B (Acute kidney injury) HYEE
AR SR R 5 A 58 A AR T e B
—EIRBHEARY eGFR N » (Z1% eGFR 4 &#E
A (Bl ST DA R A FH 3 DASE SRR AR R T -
RIFLAEZEYIIE ] | BET FEGE B By
LI 720 WWHZRYSE B DI6E ~ &
fiR R B R A R B B b B A SR il (o ] SGLT2
A ] RERE A= RUAHRAEITEA -

& : SGLT2 MHIBEIEE B RmEBERABRTRE

Wt CREDENCE'? DAPA-CKD?*?4 EMPA-KIDNEY
Yy Canagliflozin 100mg Dapagliflozin 10mg Empagliflozin 10mg
vs LR vs LR vs LR
WTE & 55 T RIE PRI e A B AUBEIR AR B (68%)  HE HUBEPRIE BHR
(N=HEA%) (N=4401) B IERERIN B (32%) B IR RIS B v it
(N=4304)
FA AR eGFR: 30 to 90 ml/min/1.73m eGFR: 25 to 75 ml/min/1.73m  eGFR: > 20 to <45 mL/min/1.73m?>
52 UACR: 300-5000 mg/g 2 UACR: 200-5000 mg/g B2 eGFR > 45 to <90 mL/min/1.73m>
&F UACR > 200 mg/g B, UPCR
> 300 mg/g)
GE[HER PSS TR ERERRIR B Jii A B 26 B g A Jii A B 26 B g A
ARE 1 B R %~ ANCA FHEH
M7 K A

FEEA VARG

(primary outcome)

R SEYAH S 2
RS JEBgE L (Hazard
Ratio)

BB — METHIR B AR

(renal specific outcome)

e e ULk g
R mB& L (Hazard
Ratio)

EoalSpTAme: s
(Death from any cause)
EBRSEYAH S 2R
R mBE LL (Hazard
Ratio)

WUREET_ETHRIGS ~ EREIR
B ~ IKLOMAE KRR,
BHRMmYELE

TFE 30% FY RS

(HR: 0.70, 95% CI: 0.59-0.82)

JUBBIT ETHRafes ~ SEREIR

N 34% B9 RS
(HR: 0.66,95% CI: 0.53-0.81)

REME A
(HR: 0.83,95% CI: 0.68-1.02)

eGFR FHEJA >50% ~ R
BIR AR ~ RO M X
BRI

TR 39% B9 R

(HR: 0.61, 95% CI: 0.51-0.72)
FEPRIRAE TR 36%
JEREIRR © TR 50% S

eGFR FHEJA >50% ~ R
N 44% 09 RS

(HR: 0.56,95% CI: 0.45-0.68)
MEPRISHL © TFE 43% JEES
JEMERRIS © TR 49% S

TR 31% 1Y RS

(HR: 0.69,95% CI: 0.53-0.88)
PEIRIRAE TR 26% Jalk
JEMEPRIR © T 48% JEES

eGFR £F i I A& >40% 5 £ <10
mL/min/1.73m? ~ 3 & 21 7K 11 B
8 KL OIMERSREERImL T
e EE T

eGFR Ff #8 W 4> >40% 5 2 <10
mL/min/1.73m? S 21 R BB
2 KIBHEmIL T
Wroe e TR

WFsE e T

#F 1 UACR : JREEH / WIEEETF LL(E (urinary albumin:creatinine ratio), UPCR : JRE H / LBEHET LLAE (urinary protein: creati-

nine ratio) °
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EBATHRIRIES] | - BEIR W BRI EEY)
5 L B m) LA B ORGE Ry il - 2L 2021
4 3 B B R 97 B2 &1 (ADA, American Diabetes
Association) WEEFS S [ Rl - $55 [ 1E HHK
SRR TR AL 1 O IS R0 ~ /0 3 ey BIOHE FR i B9
SRR T RUBE PR B S b SR DRI
2 HAE Ryl 7R e 68 FH Metformin » HFFEMRIL
JaR\ o DR Sf 22 R AH R L 23 B IR 88 5 Horh
E % PR T 9 S A F8 73+ 2 eGFR > 30 mL/
min/1.73m* }z UACR>300mg/g + 4B € % & i
FI SGLT2 I LIGE ] 0 B RFERY R 141 -
2020 1 KDIGO (Kidney Disease: Improving
Global Outcomes) F PRI B 1G5 [ A %H
U » SHAEE AU IR B R B S - HE
eGFR > 30mL/min/1.73m? » BIfERE LI 2R %
B R IbE S ER R EH Z BT - e
J& 0 F Metformin K SGLT2 I 7E o I 4 2
HIZEY) 5 b e LB IR ER A - fe5 [ RIlEER
JEZ B Fl SGLT2 #IHIAIFT RAS blockade » L
S B 2 TR YA PR s S s et 16

MBR 7 SGLT2 #IHI I 4 - 34 th A H Al
V)36 E B AR B R v B 8 B D Re AL
B R B PRIV SSUR » A GLP-1 32 5 {2 S50
(GLP-1 agonists) th A] DUZE i AT B i k&
] NHE3 (sodium-hydrogen exchanger 3) 2K 34
HMER $MHE M (Natriuresis) 27 77 205K AR B ThRE
Al 118 HOBR Y38 AU FE Finerenone ' DL
Atrasentan20 FE o HAEEBEREEY) DPP-4 ]I
ekl (Dlpeptldyl Peptidase-4 Inhibitors) » HEIRHIT

seifia iR A E AR B ohRe AL - HFRRAE R
B EARBR Y BEERWHES - 17
{8 AR A& A B2 B I IR SR 1 ZE Y 1k
BFE% - anfer 58 8 L B A LAY R EEY) B
e AR E-E L — »

SGLT2 HP I £ FE#E P B Y
Bl REERE

TE 18 PR B B B R IR b+ R PR B 4
i THRIPUER 2 A 22 0 AR E TS AR EEY) R
Bk T RAS blockade #b » #%&-Fi%H H AT AR
IREERS 5 IRHY ZE Y I Fe U~ B E REIERE IR 18

MBI B TE R R -

1 SGLT2 HIHIA - Bk T 555 PR s B s 8
GEBSN TR H AR IR RE RN
BB R EN B RER AR - H
AT 36 98 77 i 7R Y F 98 52 7E 2020 47 JEE NEJM &
# X 1Y DAPA-CKD K K i 5% (Dapagliflozin in
Patients with Chronic Kidney Disease) B
%‘%“%EP/D - B~ FERE ST AH - EE T
AR EE - FEILICHY T 4304 fi7 eGFR 25~75 mL/
min/1.73m? » UACR 200~5000mg/g DL k¢ 2/ fiff
FA VY38 ACEI 5% ARB 118 14 &5 it o /R 23 -
15 A W FCRY R AR A E [RIRF IO T B8 IR DA
FEREPRIN (32%) HUIR R - RBTR I ERZE @ I
W ARG EER TS — AU PR B - S REBR
g JETEE R DU YURE ik B m BRAERER < 1M
B #¢ (ANCA-associated vasculitis) ZEEA °

AR A3z BB e R R Y 2.4 FR4% 0 ISR
BiAE F B G TR IR [ (eGFR FREAR
50% ~ ARIABHREE KR B B0 S K32 1T
1T ) I » Dapagliflozin {5 FIRHAE B 2RI
HAZE R T 39% MYJEES (HR: 0.61, 95% CI: 0.51-
0.72) » MIAEE W —METHR I L (eGFR T
KIR 50% ~ REAE e ~ R BT )
Dapagliflozin {5 FAHAH¥ Z2 L BIHH e T 44%
[y JE & (HR:0.56, 95% CI: 0.45-0.68) 5 #x & °
TEYE 54 (Death From Any Cause) 7317 L »
Dapagliflozin fHAH¥ 2B HIRH - 78 FRET 31%
HYEBS (HR: 0.69, 95% CI: 0.53-0.88, p=0.004) °

B It & 4b > Wheeler 3 2 35 ££ 2021 4F
Lancet # 3 T DAPA-CKD fJ 5 1% 43 #T (post
hoc analysis)** f§ 5 - WfFe i — 5 2581 - A
FERE PRIA B 08 BRI w8 K 4 B A A TR E
(subgroup analysis) * fE > EES AR L

T3 75 A REPRIA A 6 1] Dapagliflozin HY#H

A ES B LRI - BRI R A
I i B Ry B 2% (BB PRI #H - HR: 0.64, 95% CI:
0.52-0.79 5 FERERRIEAH © HR: 0.50, 95% CI: 0.35-
0.72) ° [AIERHY » MG 2 7E B e — M TR U2
2R KL F 4 L (all-cause mortality) » {5
Dapagliflozin FURHA » MEGRZ S HERE - 54
Eifat LECE B BN LRI o LAMETSR —
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FEHIE » AEST A [RI1E 1 B Ies 1 XTI
AR ERREREF 9K L (Glomerulonephritis)
{ F SGLT2 Il R Hy 25 SR &1 b - fam 2 1E
T B A TR AR DU B B — 1 THR FE AR
b B R SGLT2 #0075 B B B L T B 1B
A& #E (Primary Outcome: HR: 0.43, 95% CI:
0.26-0.71; Kidney-specific composite outcome:
HR: 0.43, 95% CI: 0.26-0.72) °

PRI /N RERE Y+ AR 18 1 B B K
R 53 0 b BF 52 36 92 A 5 2 28 A0 ik
YR K2 - %R Ik > Wheeler 55 52 % ¢
DAPA-CKD F{E B WY Fritese Ty A BUgai%
BREE F BN % (IgA-nephropathy) FYJ7 FE BE Jag 3fE
FFoMAT - RS BEIR SGLT2 HNHIFILE thAEw A &
b ARER AT DA SR B D B B ORGSR, (Primary
Outcome: HR: 0.29, 95% CI: 0.12-0.71; Kidney-
specific composite outcome: HR: 0.24, 95% CI:
0.09-0.65)* ° [Kltt » £ DAPA-CKD HYRAET -
HMEDH Class Ib EEBFRFF » 7 eGFR
25~75 ml/min B8 E B e LS b - SR 2
SEFERIA - f# F Dapagliflozin #F 7] DLEEZE 1Y
O B TR LR SR TR » AR IR PRI Y 18
B S R T o BB A R BB T A
1S EIE BRI IR

ANSL L FRAE SGLT2 HHIT S B Bk (78
FIRICR » AREEE TR FERII SR/ R SGLT2
SRR B LS IR B I /A B B IR
R 1T 18 B Mk R [R] R A o U Y B
L SRE SR A v RV AR+ K] I A 18 1 T i A O 1
BEAEEEY 2 B O BB % FE I PR A ST
% o

R ERYZ - H#EAR SGLT2 I A5 2%
FHBELHRISE - (B TR S ERY
JE R B B AL B ARG P AN R PR E
AT ZEAR R I ST A ST A B BT B SR A R
% o BEIZEHE - 3£ FDA H T 7 #Y SGLT2
N1 — G VYFE Empagliflozin, Dapagliflozin,
Canagliflozin % Ertugliflozin » #X H o H & 58
ae 18 ) LB I R 7 SR B9 )UH Empagliflozin,
Dapagliflozin, Canagliflozin » 1l fE . HE 2 B
T8 M B B B9 95 B E > X DL Dapagliflozin,

Canagliflozin Fs 3 » TAEIERE PRI B 888 L
H 11 ) H Dapagliflozin B if K E 3 Bl % » It
Gh » RIEIEY)N# ] eGFR B UACR ZE Gt
ANE (AR =) - HETtg A 2 #EgEY
ANE] SGLT2 #IHI I r & U2 A5 e E EIAH IRy
FEOR o EETEEEM [ SGLT2/1 Wy A=
F o BEFARKEIZBE % - & HE % AM cohort
SR R SR RERG AT BE 2 nU AR B - AN R AE
AN [F] SGLT2 HI il 7l R AR B8 4 - 55—
[l » #£ SGLT2 #IHIBIARY RCT HYBFZEaET RN
- HATHY BB RS [/ 2020 #Y KDIGO
PRI B S i R FiR 5 | LA S 6B FDA RYSEVIEZ
HERE - BRACEFRF SRl An i A SGLT2 HIHIH b
PR R - REAEE A SGLT2 HNHI 7 B 2 AE
MR Ry Ik 1020 5 g EhENTRE - BRflmRga
FHRRREE SZRF AT DABEA -

[ 1 [ P fR R 5 P AR RS - - 22 2021 FE H
1E » BT Dapagliflozin ELf# £1FF 7] FH A LB 1
(NYHA 733858 R PUH ) =5 R
(<40%) BIECA L » Ho ik SGLT2 HIHIH A #kaF
A FAASE —FURER H. eGFR > 30% K 8 - 28
L i K 52 75 2 1Y metformin {/5 7% P AR
PEHIMAERF A REGE ] - HAAREEL GLP-1 32 f8 (¢
SR BFF 5 A 18 1 R i 1 B e R L E T
TAREBRAS AT FF AT 5 HHRERIREE 2
POE - pRER s ENR Y - B B EDUE IR
R AR -

FEEWAN{RT » SGLT2 HNHI A 7] LAR 2 A1 18 1
B B I BRI T R BRI - 24 RAS
blockade & #& + X — 1l 7] U7 18 14 B Moo 72 5
o SEEE AR TR L R IR SR EEY) -
R HHRFHY 2 IEAE#E T TR Y EMPA-KIDNEY
(The Study of Heart and Kidney Protection With
Empagliflozin) ifF5% + & [RIBUCER T 8EERIR LK
FERE PRI B 18 1 B e o 2, - AR [ AR REAE TR
B DRI B S s L B IS IR IS R - RS
A] DL 5 2 18 T T |

SGLT2 HHIH Ay & e R £ 1S
B SGLT2 4B 3 B AE AR B D RE
{ERAR | SBEC AR STISEEUR AL R RE R
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WIPE S PRI IR | LJRR B 8 B AT SSOR AR R
BB EREMAUBE DR 5e 24 1% - 1 H AT
H R R R ] AE T DU S (AnfE ) -

— BB/ NEBHIREIEERS] (Restore tubu-

loglomerular feedback, TGF)

B/ INE B RRER ] B A 2 TR R A R AR
E B AR ERBETR Y — (BB 2 — » SRPISRER - &
N = ML ER IR REIRY » B WRERAETR S g
HEMBETRART E IGER (Henle’s loop) AR Ui
Bt (macula densa) HU$R ~ &BETIRE FTF - 0%
Bk 2 215E LR - BEEr Bl ATP 2% B
& i w Y] E Y adenosine * adenosine HE—
FEE G B ABRNEIRAY A1 288 L
i B A ER/INB IR SCHE - (58 B AR BRI [a] B AR
SE o MR E AR — e SRR - TEREPR R /R
B b BEIAY PR 3 i — Se B RO il /N
& (proximal tubule) [ HY SGLT2 L & NHE3 £
fEPERIA Lt 2728 TR il /NPT DA IR
WY RBE DL RSB+ i R R R T il N
F SR T P IR S I - GRS HBUEE TR S Bl o

PRt T - HE T B B Y adenosine %
JETNRE ~ ABR/NBIARAYET 3R DUR B MR ER AT HE DR
BTN 5 7T R U A T o R R B o 0 R vk
BREVIR DL RS B s ey A -

SGLT2 HNHIN Y H F8 2325 I dh /s
B PR KT PR s P T+ IR (B i AR A DR T 87
HEFIREE BT HETEE e A ER /N
IR LT 2 i A8 T B B o (A — ) » 53—
JiE - AEKER ST Ry e B S b B
B TCAI AN 2 — [A) 55 Bk A B T i 8 K PR ML
DIRERY » T2 I FR s R A B T AR AU E T
=t (Hyperfiltration) » DU AZ BB LRI
RE MHEE L SHEBIEFETREIHER S
WEPEIRRERY R I NI - &y siE e B Ty
58 o Ktk - SGLT2 Il th v] DU @ g A BR
/NEIRAYRCR » AR ORFEE SRR R BT -
TR B D RERY AL 290

Z R EHNVERNBELUREREMEE
TENEIRE B S | YT/ NVE (proximal
tubule) =1 SGLT2 DL ¢ NHE3 X f& 1 &R ¥ L

SGLT-2 HIHIHE B R AL - B/VE B IRk RS R 1E

A scn
o HMET

ABR/NENIR EW/E

| SHKIR
HEAZ

B— : SGLT2 #IHIEIEBIGEe/NE L6 - BEEEEEHE DR RN RIEE
SEE/NEBRI - RERINAIERINEENBME @ EMERES ERRRZH/N
BHIRINERIZI - EURSERRRIGOVBZIIR SR ECEF - EZEM ATP
3| B IERAE P B2 Rt 2 adenosine ' adenosine H— 5SS 2 A IR\ ENAR
EBiMR6D A1 288 - EMIRE IR BEMISEE USSR A K/ EIARILHE © &
SBAIKNSHIREVUHE T DURI A B B0 B IR B EME RS B INAE B LI R -



SGLT2 4 s ] #1215 M BB P2 41

F o B EIMARE (basolateral membrane) |
HSMETENH (Na' /K" ATPase) WSFE5E 211 ATP LA
J AR TE R+ T AR R IR = B e
o e G VB R 3 R S KR A
FWAIN - TS G Hh NV B IR LR 18 1 T
TRIVEAE " 5 Bhah - SR/ INE ZBGE BN
TEERESNERYE  EEBFRVEGR
{5 B/ INE [ 8 H B4 WKL I BR 4R e 32 (Erythro-
poietin, EPO) DIRERYAEAE REMINE (fibroblast) fEsE
AN BRI ER A B3R T RE A W LABAE RERE
(myofibroblast) * T 52 B B & I 2L AL R
/INERERYIBTE 3

SGLT2 #I il 7] HI /] LL5Z 5 #1013 iy /N
SGLT2 WITFH » fitiiE e & ey th/ Ve b
B AR TSR R+ T KA B A 4R 5 DL g
B IR EAL -

=B B iR R E %K BE (Renal Interstitial

Congestion)

A 181 B o & 2 & 0RO R IE e B 5
b BEE Z HI N B K g3 i B R R R A R
RH » 38 282 ERAY 7K 43 1 i I R B o
T 325 AL A 7 e+ T Mk B ) 7K e e 2
T (congestion) & i il B /NE KB RRERIEE )
HEI - ST B TR B R R AR 1R - T
SGLT2 I v LUE B ER (natriuresis) K FIFR

HORR, - A B R ET MK B P - ST
SR B PRIR -

v R BE R R FE R AR AL

T 5& 51 T B s B b - R I
ERE R —BR - BN Iy A R Y E & HE
E A e LS SEARIBE T+ 17 32 B B Mk
HIJE CRTRBAE (L - AR — LB SE 3830 - fEH
P SGLT2 # i 7 9 B B AR L & | wT LA
LHRG IR R R R IR MR - 5 nuclear
factor-k B(NF«kB), interleukin 6 (IL-6), monocyte
chemoattractant protein 1 (MCP-1) 5 3334 ; &
I+ A B SGLT2 FHI B A0 r] kA 38 5 S R 7
A H AR 5E BIE R Hd—E B 4
FI| ¢y #% i B 75 ML sirtuin 1 (SIRT1) 5z adenosine
monophosphate—activated protein kinase (AMPK)
AR -

FEIEH B O N » B A R 7R BE T 8 o
iR AR BB N EE - #8119 AMPK K SIRTI € #f
AL - T B —E BRI P E AL R PTE R X
JE - [F]IRF 8% P9 B H B F ] (autophagy) th & #¢
ia e E R TG AL » 2T BRI P = I A B 2%
DA 7 1 o 1 A0 53 P 28 28 S e et '
#4 (endoplasmic reticulum) B JJEYZL R - AT
1S P B A R A R R IR RE RS (ATRE PR )
B4 9 1Y) AMPK Kz SIRT1 ik & 4 #1761 - I B 5@

SGLT2 NIz

BB/ NEB4AIK T NE R ST

R R

; 7] 7
o] A MR GREIER S ASBRBEEAIN AR T Rt
mAHNEBRWRY L mAARVERIVRRIES B F#ANatriuresis T u SE(EAMPK L RS
B = E IR L7 ST iRk R 4 ® FfRDiuresis 1 mE(ESIRTL W 2 R
FRET mSAIREDHERKATPE W BEEEKE | BHIF-la | “HIF-2at  ®[&(EREE
W BEBIREMATP T 1l B ENERSHKEN]L mEERET mREE TR
B A TR/ ARUAE iR NEREMEE | B NLRP3ZEHKAE | m R/ DEE R
B BAAIKEREE | W ERRAE | mASEYMER | W E ORI
W MR 1 mEHEER |

R B E

mEERRAE | MAE(E ]

B RS

B : SGLT2 I EI1ERI B RENLES -



42 A

%1938 R I E B A AR T 3R & e U O
A5 T o 1T S 1 T T i e WL 8
F o MARYE — LS8R - SGLT2 HIHI R & %
# AMPK ¢ SIRT1 {54t » 06 #8 A HY PI3K/
AKT/ mTOR FH S 3R SR - 38 i a2 2400 1) 288 28
B2 ~ WA B W AE ) DL i A i w A A ey 18
F > & bl s HE - SGLT2 HIHI# 5k vy DLz E]
P AT 18 1A i LS8R 35 o R Ah - — 2B
FE IR SGLT2 I Pl AT A3 e 28 1M1 v -
& (40 B-hydroxybutyrate) B4 _EFHY = - 2K
#1%] NLRP3 & & #& (NLR Family Pyrin Domain
Containing 3 inflammasone) FY35EAt » HEMHENHIE
IR A IL-18 Bk — s e N iRt R e
TIOR8 2% S FER FEE A » 5 PG 52 98 A0 B RE
GERTRER 207 -

SGLT2 MIFIE R =1t K ERE = 1F
it

FE ST 6 AR 2 1Y K AU 52 Bt 5 53 4
B+ SGLT2 IR B HE I A AT
PR EISERS - DU RAT SR A SGLT2 Y
P T RE B A MURIMEF » LU —SERRER 14908
FAT AR R 75 -

— ~ KIAE

AR 48 Sl A Ay R BRI RO & 43 BT R
B I BB /55 3R B0 JBR IS 32 40 M2 E P (insulin
secretagogues) ff FH » SGLT2 HIHIHIA & w2
1R SE B B B T 5 SR AR AR AT A iy 1 DA I b
R AR [RIBLAE & OF B0 IR S R B S R 57
WM TR - FEE BT REAL SRR EE YT & - DK
DRI LR fahs °8 -

= EERRE R

TR HEEIIFZE + SGLT2 1A REEr ey
I A R R 75 5 B R IR A
Lot S AE K DR A o R R s
%20 1 ARITERSE R TH » B RIERTZeE
PRI 5 5 7 2021 4F 2 H— A
AT ATIA TR IR SE - 6 8
SR+ TR SGLT2 I A2

RELSIE Y2 A5 B3 B T PR SRR 3 2R B R 5
SRTTARIE B iR ER R BHERUR - #7 SGLT2 )
R £ P 2 8 A M TR DD PR TR B B
BRIER - K - FERR R _ B YR
BEAH BV PR IR ASE IR - B 350 AH B v JE e e e A
A5 U PR A S B 7 A R R e B
DR EFFL B -

=  BAfE 5 (Ketoacidosis)

TG AR B S AR A K T BB B 73 IR A 92 B
& BAHBRIAE S S AT IS B SGLT2 #IH
P it By g I v B SRR ¢ 0 AR L — Y
W PR 975 B 12 Hh 5 10068 2 DUEE 3% 250mg/dL 2k 3%
Bi - SGLT2 #IHIHI5 | Z ey EREE -5z - S5 ]
LAZINFA 200mg/dL 4 22 iR A TE i i [+ K eth
 #56 LL euglycemic diabetic ketoacidosis F9Fi#
- o T AE BT T H R oR 58 a4 7 - mIRE
B 5 ERERIBT T RE SR (glucagon) 3 HAAITIE
W53 #% (lipolysis) * LA RIFR$M 3G 1352 SMCT
3 ) 25 H (Sodium-coupled MonoCarboxylate
Transporter) F- Ik 0 5 2 IR A iy I 8% [ 2 1A 55
&= 40

BEIRHEA b FE(ERE ~ SRR E ~ &H
I (critical illness) i fEZ & 45 F SGLT2 #IH
Bl - S3AMNR Tl Bikm A AT ZH R R 2 R AR A
B b 4T SGLT2 #I il i (3 A8 JE = K DL
Byt HRAMEFTRE RE R EOR A KRR - AR
HERRADE O Bl EEh - R
F SGLT2 I 76 Bl B& Fili e i v 75 T SE VIR 3
# o

» 2MBIE1E (Acute Kidney Injury)

R #8 Min Zhao 55 2 ¥ #% % £ 2021 4F
CJASN HA F1I 89 K B 4 AR # & 53 BT (Network
Meta-Analysis) iff 5% B » SGLT2 1) il 7l 4
BRI~ DPP-4 HIIHI # 52 GLP-1 522
ROEIRHAR LG - 24 SRR A AMEE A
B - s A S EARRY - T SE S R A AT HE
BRI T P s ) B M OR S PR A 2 - AT T
EE o ORI ARG SGLT2 #3582
B &R (diuresis) DA B ABK/ NBIIRAY R



SGLT2 #p | | $2

R KBRS A ERE IR FMEILE ~ fRoEsIA]

HoAb R RS RS M B ARG EIR DL T - JIfES &
HELBE T SGLT2 HIHIA] - DLogid ek Mt B R 5
Py FE A BCEAL » BESh - FEIRIRFBE ] BB B 1 2
Yigie 2 FE PR R R E S
{45 F SGLT2 I -

F~ Hith
fEH AT RERYEITE I T - KB R LEEY)
&5 (The United States Food and Drug Admin-
istration, FDA) B ¥y 38 25 — AURE FR o5 LR Ky ol
H SGLT2 #IN B ME SE V) 1% - %8 2F B B g
EEIEME AR (Fournier’s gangrene) Z 5] 4344 »
IL4h » FDA 1E 2013 4 th % 3 1fi Dapagliflozin
BE S B N S e Y BB 26 5 SR bl Y
THEIEH - 18T AR K BYBE B 43 IR i 92 Bt
G5 T 0 #HIR A B4 8 B8R SGLT2 i i
o B 0 AE R JEUBR 38204 o B3 — T 0 2017 %
FAE NEIM H1FI 19 CANVAS T FE 8w » i A
canagliflozin fH¥ R 2 R BIMH & INE T & T
sz 5 iz 9 JEL B (loweer 1imb amputation)!'? » 2K
BRAEANE 2 A2 canagliflozin B CREDENCE
e e HoAtl R BB B IR 9T - (R4 L8
SGLT2 #I il 751 & 54 05 #7501 g A8k s 1 Ja
B o HE L FDA 1 2020 4E19 8 H HE R HGH
canagliflozin & 54 1T A3 & 15z Jo B 9 25 R AT 56
T e AL BT B PERIE RS 2
SIHIER IR FE 1R RS B SGLT2 HIHI ] & 84 InAH R &
b - RERIRBER BB AV E S HHERE
iR WA LI - SEFA] 5 R i ]
Dl INHZE T 25 -

#5 M

SGLT2 HIHl 7] A 35t 3T 5% - i 5 T+ v By
B2 — » HATIE M B Tgovs i LRy mmlas
e RAS blockade & £ X —1lE#HI EHAZMH - 7F
TR ET 2 RIER PRI SR 2% » B T E Ry —1
Rk I SED) 4N > SGLT2 517 AE 5 A B S0 M
B R~ ZEAR 181 B B AL DL R kAP
U RAYFE 1B 7 R AL ZR SR SR BA e - LA » HE
ML E EER R B S FRYENS - FHY

LI R R 43

Re 15 BRI AE TR B PRPS O 18 1 T S R B
SRR S b 0 B SGLT2 #IHI At nT DS
DB RERICR - BRILZ N - I AE B B bR
RESEYI R IRIA T REAHER - oS g
P A 258845 R FL AR o DA B ol 15 1A
ANEYRE - ARE AR ETFE B ERRE

e

1.Collaboration GBDCKD. Global, regional, and national
burden of chronic kidney disease, 1990-2017: a systematic
analysis for the Global Burden of Disease Study 2017.
Lancet 2020;395(10225):709-33.
2.Brenner BM, Cooper ME, de Zeeuw D, et al. Effects of
losartan on renal and cardiovascular outcomes in patients
with type 2 diabetes and nephropathy. N Engl J Med 2001;
345(12):861-9.
3.Lewis EJ, Hunsicker LG, Clarke WR, et al. Renoprotective
effect of the angiotensin-receptor antagonist irbesartan in
patients with nephropathy due to type 2 diabetes. N Engl J
Med 2001;345(12):851-60.
4.Wang K, Hu J, Luo T, et al. Effects of angiotensin-converting
enzyme inhibitors and angiotensin ii receptor blockers on all-
cause mortality and renal outcomes in patients with diabetes
and albuminuria: A systematic review and meta-analysis.
Kidney Blood Press Res 2018;43(3):768-79.
5.Cinti F, Moffa S, Impronta F, et al. Spotlight on ertugliflozin
and its potential in the treatment of type 2 diabetes: Evidence
to date. Drug Des Devel Ther 2017;11:2905-19.
6.Ferrannini E. Sodium-glucose co-transporters and their
inhibition: clinical physiology. Cell Metab 2017;26(1):27-38.
7.Rieg T, Masuda T, Gerasimova M, et al. Increase in SGLT1-
mediated transport explains renal glucose reabsorption
during genetic and pharmacological SGLT2 inhibition in eu-
glycemia. Am J Physiol Renal Physiol 2014;306(2):F188-93.
8.Phata SR, Saboo B, Dwivedi S, et al. Sweetening sixteen:
Beyond the ominous octet. Journal of Diabetology 2021;
12(1):1-9.
9.Seidelmann SB, Feofanova E, Yu B, et al. Genetic variants in
SGLT1, glucose tolerance, and cardiometabolic risk. J] Am
Coll Cardiol 2018;72(15):1763-73.
10.Bhatt DL, Szarek M, Pitt B, et al. Sotagliflozin in patients
with diabetes and chronic kidney disease. N Engl J Med
2021;384(2):129-39.
11.Zinman B, Wanner C, Lachin JM, et al. Empagliflozin,
cardiovascular outcomes, and mortality in type 2 diabetes. N
Engl J Med 2015;373(22):2117-28.
12.Perkovic V, Jardine MJ, Neal B, et al. Canagliflozin and renal
outcomes in type 2 diabetes and nephropathy. N Engl J Med
2019;380(24):2295-306.
13.Neuen BL, Young T, Heerspink HJL, et al. SGLT2 inhibitors
for the prevention of kidney failure in patients with type 2
diabetes: A systematic review and meta-analysis. Lancet
Diabetes Endocrinol 2019;7(11):845-54.
14. American Diabetes A. 9. Pharmacologic approaches to gly-



44

p<ii3

cemic treatment: standards of medical care in diabetes-2021.
Diabetes Care 2021;44(Suppl 1):S111-S24.

15.American Diabetes A. 11. Microvascular complications
and foot care: Standards of medical care in diabetes-2021.
Diabetes Care 2021;44(Suppl 1):S151-S67.

16.Kidney Disease: Improving Global Outcomes Diabetes Work
G. KDIGO 2020 clinical practice guideline for diabetes
management in chronic kidney disease. Kidney Int 2020;
98(4S):S1-S115.

17.Kristensen SL, Rorth R, Jhund PS, et al. Cardiovascular,
mortality, and kidney outcomes with GLP-1 receptor
agonists in patients with type 2 diabetes: A systematic review
and meta-analysis of cardiovascular outcome trials. Lancet
Diabetes Endocrinol 2019;7(10):776-85.

18.Mosterd CM, Bjornstad P, van Raalte DH. Nephroprotective
effects of GLP-1 receptor agonists: Where do we stand? J
Nephrol 2020;33(5):965-75.

19.Bakris GL, Agarwal R, Anker SD, et al. Effect of finerenone
on chronic kidney disease outcomes in type 2 diabetes. N
Engl J Med 2020;383(23):2219-29.

20.Heerspink HJL, Parving HH, Andress DL, et al. Atrasentan
and renal events in patients with type 2 diabetes and chronic
kidney disease (SONAR): A double-blind, randomised,
placebo-controlled trial. Lancet 2019;393(10184):1937-47.

21.Bae JH, Kim S, Park EG, et al. Effects of Dipeptidyl pepti-
dase-4 inhibitors on renal outcomes in patients with type 2
diabetes: A systematic review and meta-analysis. Endocrinol
Metab (Seoul) 2019;34(1):80-92.

22.Xie Y, Bowe B, Mokdad AH, et al. Analysis of the global
burden of disease study highlights the global, regional, and
national trends of chronic kidney disease epidemiology from
1990 to 2016. Kidney Int 2018;94(3):567-81.

23.Heerspink HJL, Stefansson BV, Correa-Rotter R, et al.
Dapagliflozin in patients with chronic kidney disease. N
Engl J Med 2020;383(15):1436-46.

24 Wheeler DC, Stefansson BV, Jongs N, et al. Effects of
dapagliflozin on major adverse kidney and cardiovascular
events in patients with diabetic and non-diabetic chronic
kidney disease: A prespecified analysis from the DAPA-
CKD trial. Lancet Diabetes Endocrinol 2021;9(1):22-31.

25.Wheeler DC, Toto RD, Stefansson BV, et al. A pre-specified
analysis of the DAPA-CKD trial demonstrates the effects
of dapagliflozin on major adverse kidney events in patients
with IgA nephropathy. Kidney Int 2021;100(1):215-24.

26.AstraZeneca Pharmaceuticals LP. Prescribing information:
FARXIGA (dapagliflozin) tablets, for oral use. 2014. Avail-
able at: https://www.accessdata.fda.gov/drugsatfda_docs/
label/2018/202293s0171bl.pdf.

27.Saad S, Stevens VA, Wassef L, et al. High glucose
transactivates the EGF receptor and up-regulates serum
glucocorticoid kinase in the proximal tubule. Kidney Int
2005;68(3):985-97.

28.Novikov A, Vallon V. Sodium glucose cotransporter 2 inhibi-
tion in the diabetic kidney: An update. Curr Opin Nephrol
Hypertens 2016;25(1):50-8.

29.Alicic RZ, Johnson EJ, Tuttle KR. SGLT2 inhibition for
the prevention and treatment of diabetic kidney disease: A

review. Am J Kidney Dis 2018;72(2):267-77.

30.Vallon V, Thomson SC. The tubular hypothesis of nephron
filtration and diabetic kidney disease. Nat Rev Nephrol
2020;16(6):317-36.

31.Sano M, Goto S. Possible mechanism of hematocrit elevation
by sodium glucose cotransporter 2 inhibitors and associated
beneficial renal and cardiovascular effects. Circulation 2019;
139(17):1985-7.

32.Kuriyama S. A Potential mechanism of cardio-renal
protection with sodium-glucose cotransporter 2 inhibitors:
Amelioration of renal congestion. Kidney Blood Press Res
2019;44(4):449-56.

33.Vallon V, Gerasimova M, Rose MA, et al. SGLT2 inhibitor
empagliflozin reduces renal growth and albuminuria in
proportion to hyperglycemia and prevents glomerular
hyperfiltration in diabetic Akita mice. Am J Physiol Renal
Physiol 2014;306(2):F194-204.

34.Han JH, Oh TJ, Lee G, et al. The beneficial effects of empa-
gliflozin, an SGLT2 inhibitor, on atherosclerosis in ApoE
(-/-) mice fed a western diet. Diabetologia 2017;60(2):364-
76.

35.Packer M. SGLT?2 inhibitors produce cardiorenal benefits by
promoting adaptive cellular reprogramming to induce a state
of fasting mimicry: A paradigm shift in understanding their
mechanism of action. Diabetes Care 2020;43(3): 508-11.

36.Kim SR, Lee SG, Kim SH, et al. SGLT2 inhibition modulates
NLRP3 inflammasome activity via ketones and insulin in
diabetes with cardiovascular disease. Nat Commun 2020;
11(1):2127.

37.Wan S, Wan S, Jiao X, et al. Advances in understanding the
innate immune-associated diabetic kidney disease. FASEB J
2021;35(2):¢21367.

38.Arnott C, Li Q, Kang A, et al. Sodium-Glucose cotransporter
2 inhibition for the prevention of cardiovascular events in
patients with type 2 diabetes mellitus: A systematic review
and meta-analysis. J] Am Heart Assoc 2020;9(3): e014908.

39.Bai Y, Jin J, Zhou W, et al. The safety outcomes of sodium-
glucose cotransporter 2 inhibitors in patients with different
renal function: A systematic review and meta-analysis. Nutr
Metab Cardiovasc Dis 2021;31(5):1365-74.

40.Qiu H, Novikov A, Vallon V. Ketosis and diabetic ketoaci-
dosis in response to SGLT2 inhibitors: Basic mechanisms
and therapeutic perspectives. Diabetes Metab Res Rev 2017;
33(5).

41.Danne T, Garg S, Peters AL, et al. International consensus
on risk management of diabetic ketoacidosis in patients with
type 1 diabetes treated with sodium-glucose cotransporter
(SGLT) Inhibitors. Diabetes Care 2019;42(6):1147-54.

42.Zhao M, Sun S, Huang Z, et al. Network meta-analysis of
novel glucose-lowering drugs on risk of acute kidney injury.
Clin J Am Soc Nephrol 2020;16(1):70-8.

43.Food and Drug Administration (FDA). FDA warns about rare
occurrences of a serious infection of the genital area with
SGLT?2 inhibitors for diabetes. 2018. Available at: https://
www.fda.gov/drugs/drug-safety-and-availability/fda-warns-
about-rare-occurrences-serious-infection-genital-area-sglt2-
inhibitors-diabetes.



SGLT2 4 s ] #1215 M BB P2 45

44.Bersoff-Matcha SJ, Chamberlain C, Cao C, et al. Fournier 45.McGill JB, Subramanian S. Safety of sodium-glucose co-
gangrene associated with sodium-glucose cotransporter-2 transporter 2 inhibitors. Am J Cardiol 2019;124 (Suppl 1):
inhibitors: A review of spontaneous postmarketing cases. S45-S52.

Ann Intern Med 2019;170(11):764-9.

The Milestone of Improving Quality of Care in
Chronic Kidney Disease Patients - Sodium
Glucose Cotransporter 2 Inhibitors

Teng-Ching Huang, and Yu-Tzu Chang

Department of Internal Medicine, National Cheng Kung University Hospital

Chronic kidney disease is a high prevalence disease worldwide but the improvement on all caused mortality in
recent decades was unsatisfactory. The evidence-based renal protective agents for chronic kidney disease patients
were also relatively scarce, especially for those with non-diabetic kidney disease patients. In recent large ran-
domized controlled trials, Sodium-glucose cotransporters 2 (SGLT2) inhibitors are shown to ameliorate the decline
of glomerular filtration rate, reduce proteinuria, death from renal or cardiovascular causes and even improve all-
cause mortality rate. In addition, results from the DAPA-CKD study also revealed similar protective effect on renal
outcomes. The possible mechanism of renoprotective effects includes: (1) reducing glomerular capillary pressure
through restoring tubuloglomerular feedback; (2) ameliorating renal tubules injury by decreasing proximal tubules
oxidative stress; (3) reducing renal interstitial edema; (4) diminish inflammatory response and tissue fibrosis. Fur-
thermore, despite emerging evidence of cardiorenal protective effects, SGLT2 inhibitors is associated with several
adverse events including hypoglycemia (especially when combined use of insulin or insulin secretagogues), genito-
urinary tract infection and diabetic ketoacidosis. Among patients with critical illness, poor intake, or prolong fasting,
the temporary discontinued use of SGLT2 inhibitors is suggested to avoid the risk of ketoacidosis. (J Intern Med
Taiwan 2022; 33: 34-45)



