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B EE I R hE A RATROBGLESMER ~ SEETHB  SNLSEAL » HFLHRIE X
BB R ARACE o Bl R 2 B4 (MRA) VT VA By Ak BORk 42 0 B B 09 5 K ROE & AL
JR i Bk B B AL AR AL © 3L MRA O ARG B T A ARG 08 B E R E
KETFAE o 12 F 1R R 0 MRA B A FEAK & & kol 30 RAZ B €38 An 3 st 709 % % > H LB R b
IR ERIZEF R EH0 A o VTR MRA 09 R Q5 B K E B A AT A JF
B B2 MRA B » K& &G kA A a5 eh 8 R > B E B o) 2R 46 84 B o 3 by~ 5
M FUE S N s BEHRIR Y F S 0 RATEE R T 785 B finerenone An fE T AL ) BX [E] BR A& 4 FELET
#] (RAS blockade) & #8 fk i B4 > B AEE FHREBLRR Vo h TR TENIFR > Lok
Ak E R H R AR g o A FLETARAD R R X R iB AL R0 RO R R 0 B
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BAtEEA - 1214 B HER (Chronic kidney disease)
B R EZEZEIEME| (Mineralocorticoid receptor antagonists)
EHIJX (Proteinuria)
= MR (Hyperkalemia)
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blockers » angiotensin receptor-neprilysin inhibi-
tor » angiotensin receptor blocker B¢ angiotensin
converting enzyme inhibitor i H.7% 5 fHEE {5 F 2%
SERF AT LLGE ] MRA -+ Sl 25 EE i HH 0 B gk
DRE B SHEE T2 | » 7 KDIGO (2021) HYIAH#E
FE5 1 MRA AT DAJG 7 0[] 2 = 1L B f 5 i
AR 2% A 3 v 11 8 55 4 H. (Glomerular filtration
rate, GFR) B KA 45 ml/min/1.73m? » {HAE 18
B s va i L EETE/ N RIS T B B EE
PR SO AL A B s I S g 4 =R HL sk A K
AIBFFEE R 2 » [RIHEZEYTE 2B | m] DMEAR
BRDIRETER - (HAZ R R 2 SEYI R EIEH -

RIFE G AR A B2 BEF 5 A AR BE & 22 YRy S J
IfF 2% H 58 — 4K steroid MRA LUK 5% #THY non-
steroid MRA » &R 0] LLRI AR 58O g 5 BV Bk > &
WY EIE R > AE AR ST 1L T i [ e 8 8 £
MRA HI%FE DU e B R PRRE -

—  RYMEERZRERATRENEERNE
#Z (Tubular effects of MR)
1% [ B (aldosterone) FH'ES I iR K2 B8 FYBRAK
AU BE Y E EE RS - H R

RiEA

A R ik

TITRE Ry il 152 Sy Bl $571 25 fR B ) SV iy DA e IfTL R 422
- FEHAS S EEEE/VE (connecting tubule) 5z
J7 & 2 (cortical collecting duct) Y [ [&]
B2 4y (MR) 17— 3 FR Yy AR R AR Bl (5 5
A B AR AT A DIRE o fE MR —
H & i A5 & 2 MR 2 — [E#E S 11T
IR AT 2 A B R 8% - KA 1/
ZEEginF R EBUVNIFEI B RAE

AE —FrR o FEEERRE/NE R L
i Epithelial sodium channel (ENaC) 24 IflL & Hl
(4 8% $ ATP & J# (Na+-K+-ATPase) * Na+-K+-
ATPase {F LR 2 IR SRS 8238 ENaC @IET]
B AP BIE -t AR - BN & BT RS
G T PR S DA I SR T O HE Y - etk S
4y B R S I JRR S DA 7 - WK B RO PR 8
TUR PR 3 2272 H] ENaC DIRE 22 B S it 1
HEHR A 3 B e 5 PR SR 735 ¢ -

MR A SR B g th R BUAE 3 % L gt it

AL (cardiomyocytes) ~ TR ARBENAR A Kz A
Jfd (coronary endothelial) ~ I % S8 WL (vascular
smooth muscle cells) ~ #BAfE RFHIE (fibroblasts) LA
B 5 2 M (inflammatory cells)’ o P [ i DL 5z

Aldosterone

(GO

—
Nat — ENaC |— l Cortisol

11BHSD

Cortisone
2K*
ROMK K* ATPase
3Na*
PRI MR

B— : MRIRB/N\EZRBIEHE (1BNESE I 3)
ENaC: epithelial sodium channel; ROMK: renal outer medullary potassium channel; 11HSD:
11B-hydroxysteroid dehydrogenase; MR: mineralocorticoid receptor.
EBMBEP-—BREBWIESE MRBER —BRGEBRTIAMRLETZRINERER - X
1N RHMESRBERITBH/NFIBXASE - TERFARBIERRRAI_LH epithelial
sodium channel (ENaC) MR M&AIAVINEE ATP Bif (Na+-K+-ATPase) ©
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B 28 i 3R R B I (glucocorticoid) #& & £ MR
ELARARYERTST o (B A i B B R iy
PR R BE ISR 100 £55] 1000 £5 + #2A &3S
FH{E b 11B-hydroxysteroid dehydrogenase type 2
(11-BHSD2) 15 ¥ K'H 332 S B % (cortisol) 4
8 R MR A JHYPTHERD (cortisone) © B
Bt AR ER B 11-BHSD2 » {HEEAR AN A
A —RAFSETR AL AT I Rk LA - 78
RZ 11-BHSD2 HYfHl At A1 52 B 22 51k MR #Y
FEYVE N2 REE R ¢ - SEREA I — R
o Y T ] 7 7 L B 71 ) B8 3 S RE o0 A H I
(5] e LT 9h P S 356 it 35T i ik e 4% ) (aldosterone
breakthrough) f#i#5 MR #EEL 7 -

T IRMERERRERTIIFENESRNTE

(Non-tubular effects of MR)

MRA H Hi e w1 AR ik sz kit O &
gk ) 288 2% e o S8\ A JRR T 7 S T e itf L B f
A o T Il I S M L 6 1 s B RO HE Lo LK
DEEE  LEARE S DILERIM ~ REAKEARED
IRIMLE 5 B Ay 22 2 B AR BRI R ~ Bk
R ~ PR R BB RIS ® - E2EE
B MR AL ErE e R J 538 B BT (overload)
RO AUBEZE - 404 MR gene HIBR » Al ZE 0
FIHER - D AUIEK R L i va e ey 1S ik
2010 RSB R IR A - EEEOR
198 A H MR expression & 25 H IR 8072 H
BEHRWANAMG S ! - HFEMRAMBER
ALIBE TR0 ~ 28 2% S Joe Attt A o e ] ] S5
Mk B 5 ki ol 5 5 ) 1 S R T I RR B4 5
JICHY A B MR - AR BB G T B ]
Fil 2y 228 BHL 2% K i) B Y B 040 tumor necrosis
factor-a, interleukin-1B ¢ transforming growth
factor-B1 (TGF-B)'? o & 5 25 11 PRIW A LB ekl
e T 208 B 2% % S W) T W BB I A0 macrophage
chemoattractant protein-1, TGF-p, interleukin-6 °
1M glucocorticoid-induced protein kinase-1 HY {5
ey FLES T E b R PR A REIE S - 7
CEERERBIEE] - BT L 5 ke R R
HIRHIEDL M E BRI ERERE

AN 40 osteopontin, fibrinogen, collagen type 1,

plasminogen activator inhibitor-1 5 connective
tissue growth factor'® o Jtb &M L JRE J7 17 584 i
EERBERNER—  EHYERCEER
5] B #E FH 75 1L nicotinamide adenine dinucleotide
phosphate oxidase Activity( NADPH oxidase
activity) {5150 lg BB B AL B g b 1 - MR
BT At oS A 480 T B ML A SR S T s 2
BB 0 - MRA B FH208 M BHE G BER
W ATA AN A E - e B HEE MR EUE
%% R AT BE Y E AR i Ry B #E - PHIET MR &1k
T TE R A R R D028 28 Y M2 LA A P
HZEEG BB R E L MRS
FEYIRMR - M _EAY MR A9TE LR R
B AR A TI5E R+ MRA "] LABETS G SZ 481 2 #l
ftd - {HE B e e M A R DA 1S ThRE
e - fEPTA IR B M ERE RV Eh R B rh
#F 2 IR € MR A [RIHG 25 BR300 S (15
TIREFER UGS - MR R R MR RBL A 2
B RRER B R HE A BRI 5 7 v 1ML BR B B HE 5 RY
BT - MRA 5 Ay ORFE I AN Z K Ry T I RR
s M ERE - DIE SRR H NOS #l
iy B PR R i b S AR 0 - wTREER
67 MRA SRIEIG O 5 B BE PR B e 2
B PRI 2 BV B TP AS T MRA A LLJEAR B AR BR
fE(l ~ EGHIFEIRTE ~ monocyte chemoattractant
protein 1 DL TGF-betal EEARHITEAL » FESHIE
BV R IE R BB AT DAE BB Bk A ~ [
B R = AT AS T MRA 2K
3% ; calcineurin-inhibitor 354 3G AV B RS H
R8s Y 2 SRR (R HE [ P YB LAY MR 5
JEE v Al B TV WU S B e T A 2 - S94b
TE18% calcineurin-inhibitor SRV E/NE M
BRIREHEL - B MRA B] LUFET prorenin 215
1t endothelin-A 2 endothelin-B FYH252 28 5 151111
O Bl IR T T g LI N e R R O e
[fi e Z calcineurin-inhibitor 5714 35 B HY 5 gk 12
155 10 o MR BT bt A s 22 o H A B B s
JEREFHATE — s -

= IRMEEERZEENEN RS
FAE 1938 F5E—1[l MR agonist #'H deoxy-
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’ MR activation ‘

’ 1 NADPH oxidase activity ‘
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corticosterone acetate (DOCA) #flifb ik » 7
[f]—4F- progesterone % AR RAF Ky B LAY
HARYE  CEBREYE LERIRGSR T -

1955 %% Landau #£¥ progesterone {5 FH #F 53 498
ANEFIRIIBER » 215 % R K progesterone
B T T [ A P P R 1 o 1957 AEEE —
f#l steroid MRA: spironolactone #iiff 5% Hi 2k » 3£
FDA A 1960 F-§2 1] spironolactone f5f FH 7E 7K
N ~ VR LR I 28 ok R [ W E 2 i AL 1
EERREEE — A SEY A WA (1 = 2R« B3R
Y55 E] androgen receptor g 2L FL
iE S D RERRREE - 20 il gy s 28 H AR A BRI
U 5 59— R 2 B PR R e I R R 2 B
DIREANEELUR [FIRFE T RAS blocker HUIRIL T

25 X steroid MRA eplerenone A 1987 & &%
AR+ FEEAS AU B I MR AOAS & R

TR K HI S spironolactone HY 40 43 Z— »

TEERA s BRI TG DL T XREPRH MRA (Y1
PR3 20 - 4E EPHESUS (Eplerenone Post- Acute
Myocardial Infarction Heart Failure Efficacy and
Survival Study) Al AREAEE H 68 AR HETEHERY
W A (95 ACEIs/ARBs, beta-blockers, diuretics
K¢ aspirin) » JEHE 16 1l H #2358 eplerenone 5
AFECHRE R R EH L 2R AR (52.1%:55.2%)
{H B BE Y e IR FI 2 EE IR 2 (3.4%:2.0%)

RiEA

A R ik

R 4 IEE 5 SR 22 B0 ik 22 &1 JKf eplerenone 1) By
D LBE ZE 8 00 g = I Y AR HEJE R B2 Y - (K38
RALES(Randomized Aldactone Evaluation Study)
52 EPHESUS trials FU#5 S EHHY steroid MRA #F
BRI E IS 2 A B 2122 [RIPL 3T 2% BgE
2N B BEAEIEEFTAYEY non-steroid MRA DLJA 5
ISR DL s A EIE GG 28 B IR ERIRER -
HATEAH %% non-steroid MRA ZEfRHIZKE » Hrp
finerenone LA ERIRIIEEE B 1E 5 —IURERRIS K
T B s R A AT DAZE A% B D e e AL S A
CMAE R A - HAMAEEE non-steroid MRA
PEEATAHR - BB T -

RS EREELURIFEREARY R ERZEE
HERBEpE=E%
B AIR —FrR > EEEREFLT
Tk

(— ) FEEREY 2 E =2 RerIbkEs

2 /0F 22 FiIY) MR cofactor ELf#k HY >
26 cofactor € 2 Bl MR 15 1L #% 1Y i $% 2 JFE -
finerenone # Bl MR i — M B AI#E & -

fEE SRS Er A MR AUTE LR > -

= R

(=) #E#

Spironolactone 5 eplerenone 7E & i 5 LLfix
TR AREIRES » 1 finerenone 7E/C g S B gt 22
V) TR SRR A2 5 >

(=) #8112 Pharmacokinetics

Spirolactone & 2 A4 1 T FUEH Y H T HAHR
RO REEREA - A eirne i s
i 3 spironolactone » TEIF%E 3 & 2% H 38%
HIR ARG 3 B A E - BIMEE T
WRER S ST AT AR RY 2 J8] - [RIBE 35 3% A= e I 8
YEFRIFEIS S48 A& L B3 ; finerenone 1R
AR B A - BARERNEEIHEHEE
TR AR 252 -

(P9) ¥§ MR cofactor RIS/ ZE
Finerenone 1] DUFE A 52 FI| % [ B 1) 52 28
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*— : OFERIFEEEE MRA fIEEER (18 B 45,46)

EEE 07 Mo BEYE) ) 15 T RABHEA LR ER AR SUR
Steroid MRA  Spironolactone + ++ Mt > Lk A E A PUREAREELRE I ¢ IR TR
Yy WRAVEEY BOHE s R ERAORES
Eplerenone ++ + B Mk > Lok Aoy 2 A TS A
Yy PR 4-6
VANIE
Non- steroid ~ Finerenone -+ o B = AEEATEEAH PRt EEER
MRA Yy BOERYEE] S GBS TR R
#9 2 7NRF PR (UACR R 36.3%)
Apararenone - + N/A EEGEERH BEEAIKEEJIE (UACR T
Y BEREEI 40-50%)
KK 250-300 /JNFE
Esaxerenone +++ =+ BE =0 PR 20-30/  RRMERZEY) (EEHA) s B
HRERIRCRAE I HHRBER S (UACR TR
TR 30%)

N/A: Unavailable; UACR: Urine albumin-creatinine ratio.

WA cofactor Y B EEH 1 MR #97E (L 27 - BE4h
finerenone 1] DLFH B MR % [K] 22 % S810L » it
fH MR Z€8 & #% progesterone 7 steroid MRA {5
b BRI R 2 -

(R) NEBERKBGIEE{ERYZIR Effect on inflam-
mation and fibrosis
Finerenone {F B eplerenone [F)ZFFI] R GG
Mg N B AR HIH] 25 28 B E B R Rk
HL9,

A~ LU MRA AR E R AL
JERTAIIT e 12 2235 B AE MRA 350 5 05
5 R ETE IR RUR WA BT B W A1
PRET o DUIE M B g 28 — 01 R B8 = ARy 112 %
i A Fl ACEI 80 ARB [ 8 » B L i
spironolactone #&it& 40 JEREHE ] LUK A 72002
IR TE KA IS AL 20 « —F& Cochrane HY#f
BIHT 1549 LIS B B & B R IR A » B8
H steroid MRA & NREIMIRE fe 2 FH PRAYSER »
BB DyREny s 2 FI S T BE 72 52+ 1 v LB
JEBE HIRE R %2 % (relative risk: 2.00) » {5 H spi-
rolactone 1Y 35 551 Zc ALERY JEBE 1 _E T (RR:
51471 o« £ — R RARMEEIEESTR - I MRA

QI k% B Th e EAL AR » (15 A3 2.38
ml/min per 1.73 m?) » H @i o $HeE 1 5
0.22 mEq/L H.$& 55 & ML $#0  JEUBS (RR:2.63)°%

28 MRA 1E EH 18 M B R BN HE £ R
i H BT OR T 95 5 A AR S B B S 6
spirolactone 25mg/per day 2% 0 M1 iR B EL
HIZE T ~ (RS =R DL #E 58 C R AR dle 2 1y 3%
R BH 1.9% H9 A A Ry L BRR EI/E A 1E
{5 23 - FESE AR 14 R STk 1309 RLEAT
B E M - BB MRA AT LARA L
MEZETR (RR:0.41) ~ #AZETH (RR:0.44) ~ JE
AL M A (RR:0.51) » HE MRy
RAGANE (4.7%:1.0%:;RR:1.12)* » [KH {6 FAE T
VST 2 AR I RIE R B & B e N AR AN FE A =

MRA Bl It £E 97758 55 =5 L S A JEBE » Cochrane
B & o3 AT EE B S 1A 1 B s T R B W3
TR PR AR BER (2R — 1N MRA BIBESRRY
F55.5% ~ i} ACEVARB %7k 3.7% ~ fEFHEE—
£ MRA %75y 4.7% » T{# A non-steroid MRA #J
Ry 4.2% 5 2012 F-H— R 0T - B
direct renin inhibitor FY &) ML 87 4% R4 Ky 2.6% »

{H&DF ACEVARB 5 FHRYEE 4 KT Ry 4.6%° -

1E ARTS study(The Mineralocorticoid Receptor
Antagonist Tolerability Study) » #1-¥f Heart failure
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KT RYRERZRENREE ERRIEARIR /AR
ﬁ‘%ﬁé otk 2 B PES S E[
Edwards>"/ 1S MERSE 2 ~ 3301 Spironolactone S Wil NEE T -1V
2009 MEREL
BARACK DY/ e B s 56 3b B Spironolactone LRSS TH
2014 (FH 25 mg) % MARERRER
ARTS*/2014 R 2 v A Y Finerenone eI PR
il (GFR 30~60 mL/  (%H 2.5, 58710 mg) 1. fiT & 7 & F 1% finere-
min/1.73 m?) &0 8, Spironolactone none HHEH/NA spirono-
A=A (H 25 5,50 mg) lactone
2. Finerenone 7F =71 & I
(= H 10mg) #4: 3R
SRR 5 R =
Bolignano®'/ T M E R & O Spironolactone R AR 1 R DA R I AR B4 0 = I 8 B 3R (RR:
2014 R Eplerenone 2.00) 5 B4 5 M 22 AGE
& (RR: 5.14)
Matsumoto™*/ MEENT EH Spironolactone DIMEERECERE B AEEE 102% ;
2014 BER RIE (HR: 0.404) 5 ErEEMEMEEUSEELR
f8 26 R B (HR:  1.9%
0.355)
ARTS-DN3/ PEPRIR OF G 12 1B Finerenone FHBEH 20mg * UACR  SIMEFFEETSERRESR ¢
2015 figws ( CARHBEH ARB/ (£ H 1.25 -25 mg) LU 38% Y £FH finerenone 7.5-20 mg
ACEI * UACR > 30 BEERERIE (1.7-3.2%)
mg/g 52 eGFR >30 ml/
min/1.73 m?)
Alexandrou?/ e B g Spironolactone AR eGFR FREH  SHEETIRESEYY 17 0.22
2019 K 2.38mL/min/1.73 m?>  mEq/L ; NS MR
(RR=2.63)
FIDELIO-DKD*/ 1. GFR 25-60 mL/min/  Finerenone L AERE RS EE 0 TR e I8 AE B = R A
2020 1.73 m?> &0F UACR  (%H 10-20mg) H MR > #5448 GFR  finerenone HHHHE (18.3%:
30-300 mg/g TRE>40% » DURE  9.0%)

FIGARO-DKD*/
2021

2. GFR 75-25 mL/min/
1.73 m? &0f UACR
300-5000 mg/g

1. GFR 25-90 mL/min/
1.73 m?> & UACR
30-300 mg/g

2. GFR >=60 mL/min/
1.73 m? & UACR
300-5000 mg/g

Finerenone
(£ H 10-20mg)

Jiig #H 6 3E = (HR:
0.82)

2. JEF & A LM AR
T~ JERE IO
58 2 B Hh L B9 R R
(HR: 0.86)

3. UACR 45 4% 36.3%

1. AR A L A AH R
R~ FEEAT L
A58 i H AR A R T
U 5 0 BE 3 (HR:
0.87)

2. [REAI T A SR A g
MBS (HR: 0.64)

3.UACRVYME H T K&
32%

1. M EHRGRIBSERIH
FEFETL (2.5%: 2.7%) °
2. v By e I B B SR

(10.8% vs. 5.3%) °
3. MUERZ RN (S
JEEZZSL -2, 71mmHg) °

BARACK D :Benefits of Aldosterone Receptor Antagonism in Chronic Kidney Disease.
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with reduced ejection fraction (HFrEF) 5z ¥ & £
HH 18 B s 9 A 22 2 i 52 JEE HE A T
B o IGCE% % 2000 {18 75 FE LR BR finerenone B
spironolactone * iR EEI finerenone #H H PHHEE T
BEEELHY spironolactone #H » H. GFR e EE R
18 - A0S P b B R (EFR - BLEHERYIMN
R TLER T _E T+ K 0.3 B eGFR L FF A A 25%)
AOBE R B 7 © ARTS-DN FUFFE RS {3
finerenone & 90 K ¥ urinary albumin creatinine
ratio(UACR) #Y 52 2 » & Bl UACR T [ 7 32
38% -+ 1 HLEI1F F B 5 HEhH I 72 52 - (AR =R
# HT R UACR HY ST IR [RTILRR R IR 225K
S ARG = IR REAES FIDELIO-DKD
(The Finerenone in Reducing Kidney Failure and
Disease Progression in Diabetic Kidney Disease) °

ST EH18 M B oA & OF 28 —BUREIRNR A 0 1B
REAE VSR N BN L finerenone » 7] DLJRE B 5
U (A YE GFRFFEMEN FRERE A 40% H K
JAVYSE ) ~ Fra@E MY GFR R R K] B s B 25
HYPE L (hazard ratio: 0.82) » HAJDIZE R ZE4E 58
— KRR ~ RS ML AILEE 28 B2
HY IFF i (HR:0.86) ; {# F finerenone 5 #& /5 HY
B SR K] 155 1M1 8 17 45 2E (2.3% versus 0.9%) 1H if7
A PERY S MR S5 4F - LS UACR 7EBEH
finerenone 12 I H #& T RE i B 7] 3 41.3%°°4°

ifi FIDELIO-DKD HYJ X 73 A7 i 7% 1 © [ 4 5%
7 SPETMBEPERIRY 22 B0 M S B By
R A S 2Bt R SRR S H A
RIS FEFT# 2 - H finerenone MY F A~ & 52 2
ARG e D= e A a7 Y G N
B FE N IURE RATHERIm 2R * 5 hoMT 8 1
B WS T R 23 BT 28 BN g T i 5
A RIFRIRE & LB FER (HR:0.73 vs. HR:0.90;
interaction p:0.33)* ; #REf & 75 # A sodium-
glucose transport protein 2 inhibitor (SGLT-2i) HY
2 i [ finerenone 1Y EE N E G A H
SGLT-2i $f UACR it #8517 i B #i 7 5
(25% vs. 31% reduction; interaction p: 0.31)* » Z

RFE= -

L EN
/N ?f%ﬁﬂﬂ

MR it BE 5 AL & (e 1 58 R S HE ~ A (L
BoL MR B B 12 P S - MRA RYZER
AN T BT % 500 I 71 JRR 2 52 1) 2 B IR GE SR, -
B EE SR 2 W] DUBH T B AE MR S BE TR ALY
5 o (HSE AR R Ry FC R A 2 IR T e 5
BB DyRe A — AL TR R B IR
HIFIZE ; ETAEREE H R FE S E2E MRA ]
PR MRA BE BB — 1 - H B I R B
BB REERIE R P DL —50 R B e ER
RITERATE SR ~ B IERIE I AR
SCRRHR A #E4: » 7E ARTS-DN LR FIDELIO-
DKD 1 # i o B i 15 i AE E 65 F ARB/ACELI
FITEOLT - N EFE M EE 2 MRA o] DUFR kA
38% HY UACR i AJ 4 = 3% A= 5 5 5 B IRf ] DL
o A T e Co MR FH B SE TR » H 4 FIGARO-
DKD(Finerenone in Reducing Cardiovascular Mor-
tality and Morbidity in Diabetic Kidney Disease) [
i7E th CRE E FEE 28 MRA finerenone AJ LA
1 major adverse CV events FZE - BESR 44 o s
IS HT AU IR EAE MRA 1258 —AUBELRIE & OF 18
TR B B8 L B RRE(E ] - ARZREHETTERE IR
973 18 T B e 1 T ORGSR, - DAR B R IRy
BRSBTS e
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Mineralocorticoid Receptor Antagonists
in Chronic Kidney Disease

Chih-Han Liu, Yi Wang, Lung-Chih Lee, Te-Chuan Chen,
Ting-Yu Chiou, Wen-Chin Lee, and Chien-Te Lee
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Kaohsiung Chang Gung Memorial Hospital, Kaohsiung, Taiwan
Chang Gung University College of Medicine

Mineralocorticoid receptor (MR) is a nuclear receptor that exists in many organs, such as the heart and kidney
which can be activated by mineralocorticoids. The pathophysiological function of MR can be divided into tubular
effects and non-tubular effects. The principal function on connecting tubule and collecting duct is balancing sodium/
potassium and maintaining blood pressure. On the other hand, over-activation of MR induces inflammation, increases
oxidative stress and tissue fibrosis which subsequently induces cardiovascular and renal injury with resultant myo-
cardial hypertrophy, ventricular remodeling, myocardial ischemia, glomerular hypertrophy and glomerulosclerosis.
MR antagonist (MRA) can prevent and reduce inflammation and oxidative stress, thereby improve fibrosis and scle-
rosis. Currently, MRA is indicated in patients with symptomatic chronic heart failure under standard care to further
improve long-term outcome. Traditional MRA also is able to reduce proteinuria but with increased hyperkalemia
which excludes it as a first line therapy of chronic kidney disease (CKD).Recently, the second generation of steroid
MRA and non-steroid MRA have been developed and both had greater effect on proteinuria decrease with less side
effect such as hyperkalemia, gynecomastia or endocrine abnormalities. The clinical trial of finerenone add-on RAS
inhibition therapy has showed the benefits in patients with diabetes on their CKD progression and improvement in
cardiovascular mortality. The risk of hyperkalemia was comparable to control group. By blocking the over-activation
of MR in cardiovascular and renal disease, the new MRA has the advantages in increasing its application on more
patients and less risks of hyperkalemia and other side effects. (J Intern Med Taiwan 2022; 33: 355-364)



