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3R Fip 2R Ez=8 1 2 3 4 5 3-5H3 1-5H3
3a 3b

BER 1999-2001 #EDM(EPFI) 1,123 15.1

FFASAL 2001 RiZReHEIFEE 6,001 6.9

Bh=E

ZPEEET 1996-2003 (RIRER|E 176,365 9.83

mEFS 1994-2006 fEfs 462,293 1.02 3.79 6.81 022 01 713 11.93

SHAE 2003-2006 fEfs 15,817 102 83 19 03 02 107

EfEE 2007 —SE 4,381 13 15 79 62 17 04 02 85 13

2015 &2 EM B R RERIAZEIES| BIXEEMITH https://www.tsn.org.tw/UI/H/H00202.aspx

B&FT :  11.9% (stage 1-5)
thZ5EBX: 10.70% (stage 3-5)
E{#ZE: 11.3% (stage 1-5)


https://www.tsn.org.tw/UI/H/H00202.aspx
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2,197 2,285 2,432 2,554 2,685 2,786

1,880 1,954 2,058 2,126 2,205 2,277 2,314 2,365

1,602 1,645 1,810 1,868 1,918

ERIERIR - ZEBRHERRM (USRDS)
SRR https://www.tsn.org.tw/UI/H/H00202.aspx
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Spectrum of Kidney Disease

Acute Kidney Disease (AKD) Chronic kidney disease (CKD)
B

Acute Kidney Injury (AKI)

RETRE
Injury

Up to 7 days

AKI KDIGO stage — AKD stage (congruent to AKl stage) —> CKD

Ongoing RRT

3 (SCr 3 xbaseline)
and/or RRT

2 (SCr 2 xbaseline)
1 (SCr 1.5 x baseline)
Subacute AKI

Urine output (Criteria)

BEER

7-90 days

Ongoing RRT

3 (SCr 3xbaseline)
and/or RRT

2 (SCr 2xbaseline)
1 (SCr 1.5x baseline)
0 Subacute AKI

Elevated biomarkers levels or
loss of renal reserve

ka0

{3

>90 days

Stage eGFR
1 >90
2 60-89
3 30-59
4 15-29
) <15

Evidence of
Kidney
injury:
Proteinuria,
Albuminuria,
Biopsy/
Pathology




GFR (mi/min)

BiR: F#EeGFR N RER
ERAKI, (REER

\/\ & eGFR

— AKI —

B FE3-5
TAKI severity <> 1 T Rate of progression
#J9~15FEA
Multiple AKI episodes-> progression rate B
eGFR<15
AKXl in advanced CKD-> fincident dialysis (CKD stage 5)

AKI in rapid progressed CKD-> tincident diatysis
Time (months or years)



Risk factors of AKI

SEPSIS

HYPOVOLAEMIA
IR EE RS
Zm(REEmER EE
B A B S, 22 i 2 PR
Polypharmacy
NSAID; Drug-Drug Interaction

NEPHROTOXIC
DRUGS

Y
W\
903,

o®

AGE 2 65

CARDIAC FAILURE

CHRONIC KIDNEY
DISEASE




Nephron (%7T) o ESAIFE1Z: 1SCr, |Urine output : TIBE| (REAR)
Glomerulus « TProteinuria : Glomerular (Podocyte) or tubular injury

Filtered . : .
biood P ATUbUE * Tubular biomarkers: NGAL, L-FABP, IL-18 ...
\7 g 2 . - !I:fslult
Unfiltered | /] E 1.5 - . * *
blood ; =0 5 33
) . _‘(-‘I " E-g 17 - - — o & - --
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\ Circulation Journal Vol.76, January 213-20, 2012
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Taiwan Chronic Kidney Disease
Clinical Guidelines

#J)X GFR<60 ml/min/1.73m* (GFR 28 G3a-G5) SNHEREEERIIRE » RIBEX
mE R EEGRYETEBREARRRE : EWEZE=ERULEIT2E7S CKD » f&:E{E& CKD
1851E5& - EREARI=ERSEE A - BABLEZES CKD » EOJgERE CKD =S
fxm - BEREBESH S5 - FHEXER » LkR - @ » I2RERKER
WEASE ~ KIEE ~ EZYP - ISRERNR  BENE - 8RE  £&F - REFESE . 1
LI¥ER CKD KA

2015 &2 EM B R RERIAZEIES| BIXEEMITH https://www.tsn.org.tw/UI/H/H00202.aspx
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B BRAHBRIEIE | EER (UACR or UPCR) 4

(N

BERMABXRPEHESFTLERE= 150 =27 » HE » HEOBXRHLHERR/=30=
7 B XRIPEHEBHFEE AR 150 5% » FilEREEK (proteinuria) © 2AM » HXH
SEHBFEENR 30 ~ 300 EREAMELEBR (microalbuminuria) : B XBEHEBBEDS
£ AR 300 ERAIEASEEHEDIKR (macroalbuminuria) o

B 2RI AJEEFE ACR {58 ERZR L ¥EFR IR B3R 2++
#t - JEFEIRTAEY CKD R AT A PCR KT8 HIB
fRERRE o

2015 &M E KR RZ2ERS|_BXEEMZEL https://www.tsn.org.tw/UI/H/H00202.aspx
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FREFEeGFRRUACR « SEISCKDAMIRER A\ ),

/L»ﬁgﬁéj_“hﬂ === | M\ \/l

A1 A2 A3
tR#IR GFR M1B=HB/R (albuminuria) . _ _
15 CKD B DR (2012KDIGO) $‘EEF%§|‘J=‘ PEAS BEFS

=

<30 mg/g 30-300 mg/g >300 mg/g

<3 mg/mmol 3-30 mg/mmol >30 mg/mmol
G1 [EREIHASE  >=90
G2 EENEF 60-89

(mI/mln/1.73m) G3b R|EETFE 30-44

G4 BEE N 15-29
G5 =l <=15

we BRE: Z2e (RERR) B (SEKR) : i GFEsSHEE)

Michael G Shlipak, Sri Lekha Tummalapalliet al. The case for early identification and intervention of chronic kidney disease: conclusions from a Kidney Disease: Improving Global Outcomes (KDIGO)
Controversies Conference. Kidney Int. 2021 Jan;99(1):34-47. doi: 10.1016/j.kint.2020.10.012. Epub 2020 Oct 27.; 2015F & & 1& 4 Bl R85 5| https://www.tsn.org.tw/UI/H/H00202.aspx
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Fﬁ 2023 ECKDIESISHHACE! - ARBERREE O U

EiESREEIERSR : 1B

s BRBESHCKDES UACR 30-300 mg/g‘ i
FERRS = AFEFRASCKDER | UACR>300 maro ACEI/ARB
R
30 300 —
l{f‘ 95 ;CEI/ARB)

13 https://tsnorgtw.gitbook.io/2022_taiwan_chronic_kidney_disease_clinical_guidelines/A08/A8-1
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Possible mechanisms of nephroprotection of SGLT-2i In

non-diabetic CKD

CLINICAL | EXPERIMENTAL

| Renal fibrosis | Apoptosis ‘ | Oxidative stress ‘

Improved cardiac

| Proteinuria

Improved renal

funtion in heart failure | Remodeling of
hypoxia

podocyte cytoskeleton

Preglomerular vasocontriction and

Blood pressure POSSIBLE NEPHROPROTECTIVE postglomerular vasodilation

MECHANISMS IN NON-DIABETIC
CHRONIC KIDNEY DISEASE | Renin-Angiotensin Modulating effects on
system activity gene expression

Osmotic diuresis

| Sympathetic
activity

1 Ketone body
formation

| Endothelin 1 ‘

Improved anemia

| Uric Acid

} IL1 B and TGF-B 1 in tubular cells I | Inflammation

17 Drugs. 2021 Sep;81(13):1491-1511.
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EMPA-REG (Empagliflozin)?
~99% established CVD

CANVAS (Canagliflozin)¥
~66% established CVD

100+
90
g _. 20 7 Hazard ratio 0.60 (95% CI, 0.47-0.77) —— Placebo
80 7 < 18 - —— Canagliflozin
70— /- Hazard ratio, 0.54 (95% Cl, 0.40-0.75) ~ e Events (n)
=y 61 P<0.001 = :
% 60— 5] g 14 - 40% eGFR reduction 239
gy | 4] () - End-stage renal
o 50 3] 46% Placebo c 12 disease/renal death 21
a e ol ® 10 A
L9 2 - o é g - 40%
5 huél 304 é_ mpagliflozin 3
2 _ T T T T T T T 1 ] 6 7
= 20 0 6 12 18 24 30 36 42 48 t 4
o 104 f—_': _.‘_,__J""
P m 2 - - PR
0 T T T T T T T 1 . 0 "
0 6 12 18 24 30 36 42 48 o 1 > 3 a 5 6
Month Years since randomization
<k No. of patients
No. at R's . Placebo 4347 4227 3029 1274 1229 1173 819
Empagliflozin 4645 4500 4377 4241 3729 2715 2280 1496 360 Canagliflozin 5795 5664 4454 2654 2576 2495 1781
Placebo 2323 2229 2146 2047 1771 1289 1079 680 144

TDoubling of the serum creatinine level, the initiation of renal-replacement therapy, or death from renal disease.
F140% reduction in eGFR, requirement for renal-replacement therapy, or death from renal causes

1. Wanner C et al. N Engl J Med. 2016 Jul 28;375(4):323-34. 2. Bruce Neal et al. N Engl J Med. 2017 Jun 12. doi: 10.1056/NEJM0a1611925.



FORXIGA} BECKD

PR /N ETHEEE(L « ESRD - O MEHE ltﬁﬁt’

DAPACKD
Primary outcome: composite of a sustained decline in the eGFR =50%, ESRD, or death from renal or CV causes
24—
Placebo
HR (95% CI -value
( ) P 312 events
ol 0.61(0.51-0.72) 0.000000028
= B 39%
§ 16— LIQ"‘WE ﬁ a ﬁ 17K ,LJ\
D)
: Heh1/35% ABIET2DRA RRR
o 124
>
‘—3“ DAPA 10 mg
§ gl 197 events NNT=19
N ESRD | 36%
HR 0.64 (0.50-0.82),
o p=0.0004
| | | | | | | | |
0 4 8 12 16 20 24 28 32
N at Risk Months from Randomization
DAPA 10 mg 2152 2001 1955 1898 1841 1701 1288 831 309
19 Placebo 2152 1993 1936 1858 1791 1664 1232 774 270

1. N Engl J Med. 2020 Oct 8;383(15):1436-1446. 2. Hiddo Lambers Heerspink present at 2020 EASD virtual meeting: Results of the DAPA-CKD trial. 24 September, 2020
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240% decrease in eGFR2to <60 mL/min/1.73 m2, ESRD, or renal death®

Placebo Hazard ratio (95% CI)
0.030 - HR 950/ (2.8%)
6Cl  P-Value ‘ 470/
00251 0.53 (0.43,0.66) <0.0001 O

0.020 A 93% p’ts eGFR above 60 mL/min/1.73m?2
69% p’ts UACR level below 30 mg/g

Overall population e 0.53 (0.43, 0.66)

DAPA 10 .
(1.5%)mg CV risk

0.015 +

Cumulative Probability of Event

ASCVD ~— | 0.55(0.41, 0.75)
0.010 -
MRF —.— 0.51 (0.37, 0.69)
0.005 A
= Interaction
0.000 ‘==r . r T . . , P value = 0.72
0.0 05 1.0 15 2.0 2.5 3.0 35 4.0 025 . s
No. at risk Time since randomization (years) — e )
DAPA 10 mg 8582 8523 8422 8338 8242 8127 8004 7522 5464 Favors Favors
Placebo 8578 8504 8415 8321 8193 8056 7925 7403 5382 Dapagliflozin Placebo

aPrespecified exploratory endpoint: decrease eGFR 240% to <60 mL/min/1.73 m?, ESRD or Renal Death
DAPA = dapagliflozin; eGFR = estimated glomerular filtration rate; ESRD = end-stage renal disease; RAASI = renin-angiotensin-aldosterone system inhibitors
Mosenzon O et al. Online ahead of print. Lancet Diabetes Endocrinol. 2019.



DAPA-CKD: slow 54% decline in eGFR

Baseline eGFR 43

0
£ A Placebo
5 ] (age 62 years)
= -4
FPREE Dapagliflozin -1.67 ml/min/1.73m? per year
v E -6
g5 -
GE &
sE o
%‘5 -10
£ -1
(% 12
& 13
3 4
-15 1 1 1 | | 1 | | | I eGFR<1O

Q 2 4 8 12 16 20 24 28 32

20 y'ears
(age 8_2 years)

9 years
(age 71 years)

Months since Randomization

( [P DAPACKD

Delay 11 yeal'sS to dialysis

aE¥1951n 81 years)

2 1 1. N Engl J Med. 2020 Oct 8;383(15):1436-1446. 2. Diabetes Ther. 2021 Feb;12(2):499-508. 3. https://www.cna.com.tw/news/firstnews/202108060044.aspx
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Comparison of the effects of three novel classes of glucose-lowering CJ AS N
drugs on AKI risk in patients with or without type 2 diabetes

Risk of AKI (vs placebo)

al of the American Society of Nephrology

Electronic databases

Pubmed
Embase
Cochrane CENTRAL OR 0 7 6 Risk Of AKl
e (95% CI 0.66-0.88) (Comparisons
Up to September 2020
RSk inhibitors between drugs)
SGLT2
2 independent inhibitors
veviowers 156,690 C%®  OR1.12 bitors. HR 0.68
Patients with : 95% Cl 0.93-1.35 _ (95% CI 0.54-0.86)
S R S ——— ,  Type 2 diabetes only D P!: _4 ( ) DPP _4
i ) ; inhibitors inhibitors
E Event-driven CV or | “ —_—
i kidney outcome trials i O SGLT2
: . i inhibitors
i N = 18 trials n = 2 trials ; OR 0.96 e OR 0.79
i (Patients with (Patients with or | 95% CI1 0.83-1.11 h 95% CI 0.65-0.97
I Type 2 diabetes only) without Type 2 diabetes) | 2051 GLP-1R ( ) GLP1. r : )
. AKI events agonists agonists

Min Zhao, Shusen Sun, Zhenguang Huang, et al. Network Meta-Analysis of
Novel Glucose-Lowering Drugs on Risk of Acute Kidney Injury. CJASN doi:
10.2215/CJN.11220720. Visual Abstract by Edgar Lerma, MD, FASN
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THEHS DPP4i - SGLT2i ;540 &R X R AY

AKI 2 [ b B B AKI 220k E E S

- BREREDNT AKI 2iE538%m = SGLT2i 45 (5.55/1000 Z&F) vs. DPP4i #H (7.88/1000 Z& ) (P<0.001) -
SGLT2i ‘e AR =M B BEERL BRI E R T BIE -

2 HERREESUBERSNREETNRMBRERRER

0057 Incidence of acute kidney injury 0% 9 Acute kidney injury requiring dialysis
"? 0.04 + 4? 0.004 H
a a
S 003 S 0003 4 DPP4i
o DPP4i use o i use
= = f
+« 002 4 - 0.002 H
G ]
o i o SGLT2i use
£ =
0.00 + 0.000
I Ll L) I I I ! J Ll Ll I I I !
0.0 05 1.0 15 20 25 3.0 0.0 0.5 1.0 15 20 25 3.0
Follow-up time (year) Follow-up time (year)
Patients at risk, Mo. Patients at risk, No.
DPP4i 52231 41409 29450 19467 9567 2304 0 DPP4j 52231 41535 29594 19612 9657 2345 0
SGLT2i 52231 41113 30008 19251 9656 1408 0 SGLT2i 52231 41199 30139 19361 9732 1415 0

AKI = acute kidney disease; DPP4i = dipeptidyl peptidase 4 inhibitor; SGLT2i = sodium-glucose transporter protein 2 inhibitor

Igf;-'f" |

TW-24297_FOR_18/05/2023

1. Chung MC, et al. JAMA Netw Open. 2023;6 (2):e230453.



SGLT2i f49{% L. newsA
B ARSI RIS AKI 524 BB IS EAEH ) _ =

« SGLT2i WEREHB R IRRIERY AKI 88 i E4EE

« E3E AKIBYEA D - B DPP4i #HAEEL - SGLT2i AHRVEEER CKD PRI 1 6.53% (P =0.045) - B4 E
AKI Z21 90 XA ESKD FFET & ERAHE -

4 EERE AKI ZERYE B4 AKIl FBETE 90 XA%E CKD * 35 T”H ESKD 2§4 =%
H ]
Disease HR (95% CI) Pvalue B orrai [l sGLT2i
Heart disease 0.79 (0.58-1.07) . 0.13 _ 3‘%
¥ U0
Sepsis 0.77 (0.58-1.03) 4 - 0.08 <8
T c
Respiratory failure 0.42 (0.26-0.69) —— <0.001 & ?
o
Shock 0.48 (0.23-0.99) —i— 0.048
UL AL
01 1 10

ESKD Death Advanced CKD

AKI = acute kidney disease; DPP4i = dipeptidyl peptidase 4 inhibitor; SGLT2i = sodium-glucose transporter protein 2 inhibitor; ESKD = end-stage kidney disease; CKD=chronic kidney disease

L
1. Chung MC, et al. JAMA Netw Open. 2023;6 (2):e230453. Ig
TW-24297_FOR_18/05/2023
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FORXIGA I —SGLT-2i B BRIERR « 008 - BHSHESs N
A5 E BT A “

eGFR 45 eGFR 25
i FR I B R - LERE .
Dapagliflozin 10 mg ILWEIF! A fE Al 1548 (R4
= i 7 7 45 52 A AR
eGFR 30
E FK TR Fe1E A AEEEH
Empagliflozin 10 mg eGFR 20
IR I§2 B YA PNt Aeas
eGFR 30
Empagliflozin 25 mg §## R & FARE A ZH
eGFR 30
Canagliflozin  f# K& EEREREEE AEEER
eGFR 45 eGFR 30

T2DIMEFER]: A ES, T2DMm#EEZEHl: 22

. . 7AN
Ertugliflozin  #fE FKR A 8 45168 A CVD+T2DR®: FEMZAE  CVD+T2DREE: HHREe

1LAOEIB(NYHASD 5~ EI04R) B/OZESTH D RIEIE(S 40%) B ABA 2. 8400 BBBNYHA)E _RELMANOMEIBRERA 3. eGFRIERA5HIE AR 775 A& ma Y
Forxiga DI JB R/ N & B4 R IFARF B His - FI2as bzl 4 FIRBRIIA A - ATiForiga)aBiiE - eGFRIEIE/\R25MTE A - T3 AL #EeGFR TS + ESKD « O\ME3E forxiga. XgduoXR =~ QTERN

Extentizd-Release Tablets |s:xag|phdapaghﬂnnr|

(dapaglifiozin) apaglifiozin min
25 crommamnms - 5 ORMEENEREE - BeGFRARI0-452M - 5 ATEMER 6. /FELUFLAERS FEE B S E B @ E
TW-20353 FOR _30/06/2022



FORXIGA Iff —SGLT-2it% & e B T2D Fa A Bl s RO I (ERR - ~

AECKDEZAKIRE - oJHEERZEETR <

FORXIGA [ [ Empagliflozin 10 mg Empagliflozin 25 mg Ertugliflozin
HFE ARESE_BERRESAEOMNEERCVD) & FARALXOOHEBE(NYHA) & =
T FEIE FZELOMERRAFHIRARBAR - olR(E E_REFDNHEN OISR
ORISR R - IBRERA - aRREL D
BT OMRIBERE
BRILVEIB(NYHAD HEE — ZM4%) BOES Bz -
3 R BRE(< 40%) B AR - I BREOME
FETHOEIBERRRO RS -
BRAERE S_RERRE EBER  BREEUBHRE R B R LR RIS: i i
T FEIE (CKD)Fh B s BIERY A P (EEEE)?HH) AR TR B A IKIBIE R
.. (eGFR) N B& -
EMERRE : AaEARCARZEUBE
FHRRARAR - IR ESETEBSH4IBEER
(eGFR) N P& « RHIBFR(ESKD) * L RIBEFR
FMOMEFETHER -
E{=) = EEEB8/RH i - -
PRI
eGFR eGFR=25 : §H—%X10mg eGFR=30 : 8H—%X £ _ BRI £ _BIERR £ _BIERR
PRI eGFR230 : mEAEEIE eGFR230: aﬂ\t\ﬁnﬁ%ﬂ% eGFR245: NAREME S
eGFR<25 : AEEZFRBAE - AMForxiga/®  eGFR<30 : REZEER eGFR<30 AEzEER eGFR<30 : & eGFR 30-45: A% - (IR MEIEGIHEFIEE -
&% - eGFRIE/)\R2589F A - OISEFEA BT 2 ESRDI & : 22 HeGFR/17230-452 [ - Is ACIHEE(ER
PIB&1EeGFR NP « ESKD ~ MMEFT L  BRE | Z1Li%EE eGFR<30: &
RIBERAER - DRI ESRD/ZEM: 22/A
eGFR220 : EHHAEE S
BENEA  ZIEER eGFR<20 ENEEARSE EELZBCVDZT2DM
BT 2 eGFR230: NEFRAEE =
eGFR<30: ERAR - MIZBMUEL a5eiE
ESRDAEH: 2~ -
26 T2DM: 2 _ BUERRSS CVD: L ME T, eGFRIENA5H0E — BB R A £ FForxiga Bl TR O M & B¢ B IR Bl - R migEiEs

TW-20353_FOR_30/06/202 https://info.fda.gov.tw/MLMS/H0001.aspx
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Spectrum of Kidney Disease

Acute Kidney Disease (AKD) Chronic kidney disease (CKD)
B

Acute Kidney Injury (AKI)

RETRE
Injury

Up to 7 days

AKI KDIGO stage — AKD stage (congruent to AKl stage) —> CKD

Ongoing RRT

3 (SCr 3 xbaseline)
and/or RRT

2 (SCr 2 xbaseline)
1 (SCr 1.5 x baseline)
Subacute AKI

Urine output (Criteria)

BEER

7-90 days

Ongoing RRT

3 (SCr 3xbaseline)
and/or RRT

2 (SCr 2xbaseline)
1 (SCr 1.5x baseline)
0 Subacute AKI

Elevated biomarkers levels or
loss of renal reserve

ka0

{3

>90 days

Stag
e

1
2
3
4
5

eGF
R

>90
60-89
30-59
15-29

<15

Evidence
of Kidney
injury:
Proteinuria,
Albuminuri
a,

Biopsy/
Pathology




GFR (mi/min)

BiR: F#EeGFR N RER
ERAKI, (REER

\/\ & eGFR

— AKI —

B FE3-5
TAKI severity <> 1 T Rate of progression
#J9~15FEA
Multiple AKI episodes-> progression rate B
eGFR<15
AKXl in advanced CKD-> fincident dialysis (CKD stage 5)

AKI in rapid progressed CKD-> tincident diatysis
Time (months or years)
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