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B B9 RS DL R BHERER T & X 72 L 7z chronic kidney disease (CKD : 181 E igfs) 12 35> T ARB DLJE
K« DEEBEANT T 2 5B R G L Tz,
F K Stage3 7w L 4D CKD BFE T, FEROGEIE 2k L7251 ARB % LFER L 12~24 h Hicb iz
DEIZEL 7z,
# R 1) ARBHEGIC LV MEEE X EHAR R L AR IMER2SRA, G RIS, AKEI
FEREEAZE Th o7z, 2) ARBEEICK D EEEEMRBUIIMA L, RKOMEIEAHEE &m0 RA L 7z,
3) ARB#512 XD BNPEIZME T L7z, 4) ARBHGIC X 0 REAFMR TR Uz F72, M Cr i
W EH L Cor IMET L7, 1/Cr OARIEERIE L2 5) ARBH#S512 L VI K EEE LS L7z,
OSSR EO stage ICHERE L7 CKD B2V T ARB IIEAENE « OBSBEUCEER 2B+ 2, A7
1%, cardio-renal-anemia (CRA)JEMREEZ 23 % CKD BF I LT, O« BHEAEFREER 2N L CREEM TR
YIS L D 2RSSR S Tz,

Objective : Cardiovascular complications proportionally increase as chronic kidney diseases (CKD) prog-
ress into chronic renal insufficiency or failure. The present study addressed whether the long-term use of
angiotensin II receptor blocker (ARB) exerts a cardio—protective effect in CKD patients with mild to
moderate renal damage.

Material & Methods : Fifteen patients with CKD above stage 3 were enrolled in the study. While their
previous antihypertensive therapy remained unchanged, the ARB candesartan, was newly added to the
concurrent therapy and the patients were followed for 12~24 months thereafter.

Results © The main results were as follows :

1) The use of ARB improved the status of BP control classifications, shifting them to the better control
categories where there was less morning hypertension.

2) ARB significantly reduced the left ventricular (LV) mass index (LVMI), the relative wall thickness
(RWT), the LV intra-dimension in diastole(LVIDd), and as a result, the LV ejection fraction (LVEF)
improved. In parallel, the LV mass category shifted to lower categories, indicating a significant improve-
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ment.

3) The levels of BNP decreased significantly from 135.2+136.0 to 85.080.3 pg/mL.

4) ARB reduced urinary protein excretion in all cases. Regardless of an inevitable increase in the serum
creatinine (Cr) concentration, the slope of reciprocal serum Cr concentration(1/Cr) in the treatment
period with ARB was significantly less steep compared to that in the run-in period.

5) Throughout the observation period, no serious side effects were found in any of the patients.
Conclusion : The present study indicated that the long-term use of ARB exerts both cardio-, and reno-
protective effects in patients with advanced CKD. This agent could be especially indicative and useful not
only for patients with CKD, but also for patients of CKD with cardiac hypertrophy.
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T =

WA, 18 R (chronic kidney disease : CKD) D4
FIZBWTIE, KEK/DOQL # A4 KA > S EHERFE &
ELTHHENTWEYy KA A FF A > Tlik CKD O
YRR 2 W] 3 2 FEF e TR E LT, B s IS
H, ERE R IMEEE, 7o Y4 T vy v I ZEERETE
(ARB)H 2V 7 > ¥ F 7 >y YAHRERILESRE DM,
DEFEPHEREINT WS, lliEZ D% »TARBBZD
HEE R BEIEIER ERITER DA 7 & 0 5 ACE-TIZHARJA L
NHER TV,

—7, B OEBICN T 5 ARB O0IEAIEHE - OBEEE
WEFHCET2EBAEORE IXIZ V, W T
CHARM & B = ELITE Il i B& 72 & 239, K T b
ARCH-] 3B 72 EORBIBEI RN EFR I N TWL S, Z
no OWFRIC BT 2 BEFHOBKRIE R, BB L
TRIEFELZWIUREBEREEECTHY, LEEICEL TiX
FEE» S BERTHNETHS, DD ARBO—#HD
IET YRR, IEEZWLUEEOEREZ b DHELKSR
BEERRILIBDOTHY, HEELOBEES LD
BE DR BEE COREEZFo i idEB S Tuien,

—M i CKD FEfEE QMR & & b1z, BTE, LF
4, LIEXR Bl OGP ERCLRYD, Wb® 3
Cardio-Renal Anemia Syndrome(CRA fEfEH) %2 2 3
5, CRAGEREEICBWTIE, L4, Bf4e, &k
EOERFRAVICEMEREZEK L A TRERET 2K
FThbHI DS, TNETNORBUEIRED Y —7 v
FELTEEEEZSNTWS, BB MERE2ET
2 ATREMEAYE WV CKD B I B W T, &6F7 % CRA JE
BEREICB T2 ARBDIREEOMES TR L X 5EEE
Ebhs,

AR TIEINSDEFED» S, CKD O stage T3 7KW
U 4 1Y 2 h &R DL E OB HEEE(S T 51> T ARB

I PILIER < DHEREICUEEER 2B 3 2 & 2 REEL 72,
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1. WREH
TR e LT BE Sk o CKD 8% 1561Th 5,
e DE#EIZ, K/DOQI # A KF 4 >d CKD stage 53
FCIUETHY, MiFE7 V7 F =2 (Cr)iEEIX29+1.2
mg/mL, Cecr 282+16.5mL/min/1.73 m?, H#ii 766
%, MERNE M/F=9/6 Th %, BEEOFEEZ, 2505
PRIGYEBE 6 B, 18 M REBRAE K 341, B BELEE 6 #1 T
bHotzo DEBICEHL T SER THERTH Y (NYHA
1), &fHE, EEEREE L CBRIAM LA ZE (OMI)
20, @WIEELEXI10ETH Y, 5 iR OB
EHNIRD 2 oTze ABRBHIARE, 72 % H & 1R 8 (left
ventricular mass index : LVMI) T 125 g/m2 A _F DB
Blx 6 I TH 7. 723, Hb 10 g/dL TIME Cr 2.0 mg/
dLU EOBMHEmMERE L -BE I, TV AR T
H## (EPO) % 6,000 IU/H THA% L 72 HAE Hb i o #i A
1 11~12 g/dL L #5FE L, EPO K D5 8 13 0 B i
WL, 2B, RECEMEMEEEMEERL, 34T
Hb 10 g/dL DA E%#HEFF U7z, 7238, ARBIBMNZEEL Ti

ARFNDIL « BREREREEHICOWTHB L OETREZ S
726
2. BEEE

BIZFBIC T 2P0 0EE, CKD & 2 WIS I
XU TEYRE 2T T, BITHREOBRENT 2 EH
T52 %<, ARB(H YT HILY > 4~8mg) i 1 [\Z5\
LEH4 2 A5 % EFE L, D% 12~24 7 Aficb iz
D RIARGEBIZ U -, B ET, BRI EYIREIEE
H2Zenl, BEREECBEEREDOI LT IA4T
¥ AFESF DTz O DHRIEF MG L 72, TEBRERRIEITIANR
HEOWTIZE, CaffiBiZe 1100, ACEBHERE 2 F, B HMT
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FB, o, BEWTHE OB, FIPRIE S B, A I L 0 7 3K 3
BIc, @ 15Pfho2BlBRfREETH >, llakEE O
BEEE, ERBICEL Qb a— ETLIER, GOIE
AE, MRERAEZR, BOEBICEL CIRREASRME, Mg Cr
M, 1/Cr OfEE, Cer 72 & TRHE L 72,0

3. MERIEX: & MEERRAX S

KIEIMERIE X2 T ERER DA > X b))y 73k
Hidwvizana b 7EMEF 2 v, JE R EARE
FE2E 2 D[ REEMFERIE S F3E D FEE ICHE L 7212, $77%
bbb, EKRE 30 5LANT, AL THERE, WHRATO S5
BT IE % #HlE USH O FKEEIMTE (home blood pressure :
HBP) & L7z, ZhicxfL T, HBP HIEHE THEILOSE
Ziohs, BEALT 30 LR O HD bihiks e, [ L
TEERTH % W IZBERTSHIE U 7z MLEAE % SFRIMLHE (office
blood pressure : OBP) & L 7z, IMEEH[X S5 & L T HBP
& OBP (i & & ML) O BE# 2> 5, OBP & HBP
&b CRIMERE 2 EHA R, OBP Y IEH T HBP 25
ML D 3 % AR A = IR G K L), OBP A3
FE=C HBP 281EH O 835 2 HXKRIMERE, Wi#H & & ICIEH
MEDBEFZEERIFRE LTz, B TCKD BEOD
HBP IZ BV T RIMEDHIEL EL T B Ve T 2 TARBE
T, HARMEFESEA A N4 > 2004 128D, OBP
TULHEHAE 140 mmHg A F, HBP CTULHEEHE 135 mmHg
Ub%zb o TEiilE e ERL T2,

4. DIREBERREIC K 5/0HEE - OIEXEHE

iR D 55D LB E PR (b= a3 —) I X vk
FHAER « DEEREZ R L 7219, WIEEE L, AEERREK
(LVMI), E=Z=FfEEEE (left ventricle intra—ventricular se-

ptum thickness : LVIVS), 7 % & BE & (posterior wall

thickness : PWT), ZA={LEARAES (left ventricular intra-
in diastole : LVIDd), #xIHIEEANE (relative
wall thickness : RWT)1Z 2XPWT/LVIDd & L CEH L
720 DIGHERE & U T30 BX 3R (ejection fraction © EF),
DHERRREX E/A (ratio of E to A) & DT (deceleration time)
TERLU T, HiBD Z & < LIEKRIE LVMI T 125 g/m? X
F, RWTTO45 L EE b TEE LT, %72 ARB DL
MERCE 2 23 ROFM X, BEHROGEICELT T LVMI
EPWTOHEKR & OB &, Kb JE K (concentric
hypertrophy), 3.0 % K (eccentric hypertrophy), Ki[»
MK Y € 7Y > 7 (concentric
ling), IE% 020 (normal left ventricle I LV), @ 4 FiZ4>
LI,

5. IfiF BNP, ANP ZEAIE

E MRS B Y Y ARERAT T R (BNP) & & M LEM
F Y 7 AFRZF F(ANP) X, Z#Hh Zh CLEIA ik
(BNP IE % i 18.4 pg/mL LLF), RIA [& #H % (ANP IEH
fii 40 pg/dL LAF) I & > TiT o 7o

6. fREHERART

ARB {# i Hii #% © OBP & HBP o [fil £ & # X 53 D %5 1k
i, REEIMEOHEZEEC LA —EOoMEL LT
McNemar #7E % V72, DIERDFREX 53 D221k b IEXR
OFEEFEAE L CTRREC L O Y—EERE LTz, 28
DOFEM HE# 12 13 paired Student t—test 2 A7z, $EHFEHY
AEZEII p<0.05 &L, &8, FoNTEEIET T
BifiEl AR TR L T,

dimension

hypertrophy remode-

T Pre-Tx Post-Tx
220~ Masked (33.3—’153.3%) Home BP  150420* 139418 Fig. 1. Shift of BP categories in response
— N i to ARB
(E: 200 Office BP  145£21* 134217 BP : blood pressure, Pre-Tx : pre-treatment,
g 180—_ IﬂKO-O] compared to the post ’ Post-Tx : post-treatment. Masked : masked
o i hypertension, Poor-controlled : poor-controlled
'::E 160 - hypertension, White coat : white coat hyperten-
. Poor-controlled (53.3—26.6%) sion, Well-controlled : well-controlled hyperten-
1 N A & 7 € A A0 sion
] HBP : home blood pressure, OBP : office blood
120__ . pressure. * : p<0.0l compared to the post.
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T l T
80 100 120 140 160 180 200 220

OBP

(mmHg) si

S.



LB 4
Concent.ric LVH Concentric LVH
0.8 remodeling {  (4—1case)
[72] H
@ (4 — 6 cases) :
e i
X H
o
s 0.6 :
E ;
YT | E—AL W N
& ~~ / /L — —0
0.2 Normal LV : Eccentric LVH
' (4 — 7 cases) (3 — 1 case)
- T T | L y | I | ! | ! |
60 80 100 120 140 160
LVMI (g/m2)
w LVIVS PWT gm  LVMI RWT
! 2.54 160, ooos 107
1
2.0 1 p=0.1668 2.0 1401 0.81
p=01716 | | p=0.0230*
1.5 1 1.5 1204 0.6
1.0 - Lo &L 100! o4 L
0.5 0.5 1 80 0.24
Normal range
0 T — 0-— — 60— — 01+ T
Pre-Tx Post-Tx Pre-Tx Post-Tx  Pre-Tx Post-Tx  Pre-Tx Post-Tx
cm LVIDd LVEF E/A DT
0~
10.0 —0.0815% oosn 50
p=0.0971
801  oome 807 2.04 400
{
6.0 4 U e 1.5 300+ |
4.0 4 40 1 1.04 200 |
2.0 A 20 0.5 1004
Normal range
0 0- 0 tr——r

| 1
Pre-Tx Post-Tx

T T
Pre-Tx Post-Tx

—
Pre-Tx Post-Tx

Pre-Tx Post-Tx

727

Fig. 2.
response to ARB

LVH : left ventricular hypertrophy, LVMI : left

ventricular mass index. RWT : relative wall

thickness ; 2XPWT/LVIDd. The LVMI of 125 or

more, and the RWT of 0.45 or more were

Shift of LV mass categories in

considered cardiac hypertrophy. * : p=0.073
between patients with LVMI of 125 g/m? or more
and those without it(by McNemar analysis).

Fig.3. Regression of cardiac hypertrophy
with ARB

Pre-Tx : pre-treatment, Post-Tx : post-treat-
ment. LVIVS : LV intra-ventricular septum thick-
ness, PWT : posterior wall thickness, LVMI : LV
mass index. RWT : relative wall thickness (2 X
PWT/LVIDd).

Statistical analysis was conducted by the paired
t-test.

Fig. 4.
ters

Effect of ARB on cardiac parame-
Pre-Tx : pre-treatment, Post-Tx : post-treat-
ment. LVIDd : LV intra-dimension in diastole.
EF : ejection fraction, E/A : ratio of E to A,
DT : deceleration time.

Statistical analysis was conducted by the paired
t-test.
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s-Cr 1/Cr slope U protein Cer
nlg/dl §=0.0051% 25:dl/mg,/ month(xPO'3) g/day rjnl/min
— p=0.0001*
p=0.0001* 1 p=0.0231*

4 - 207 21 407
3 154 1.5 304
2 101 11 201
1 I~ 5 0.5 10

Normal range
0 0 0 0

| |
Pre-Tx Post-Tx
Fig. 5.

s-Cr : serum creatinine concentration. U protein :

Ccr : creatinine clearance

|
Pre-Tx Post-Tx
Effect of ARB on renal parameters

T T
Pre-Tx Post-Tx Pre-Tx Post-Tx

daily urinary protein excretion.

Statistical analysis was conducted by the paired t-test.

& R I

Fig. | 13 ARBBHII#G% D IMEEB XS DZEL %2R L
72o ARBIEMNIZ & - T OBP, HBPi# & b I HEIC(K
T U Jzo IS B K 43 03, K I ) IR B 1T (28—
17 %), EEARFZET (56—33%), &R I8
(639%), HRFEMERIZFARE(I->11% Thotz, Z
o OMEEE X DOZAL % FRAIME DO WEE DO 2 S Z O
EEORY—M 2B T 2 EEREThHo(p=0.023,
McNemar #E) o BEFEFRE O BB EE 13 F50 & MLHE O
S (EHRIFHAOBITER) TH D £ 467 % TH > 1z,

Fig. 21X ARBEME 5% O LIEK O Eil %2R L 72,
ARB # G HIIZIEFR L 4 B, KO 4 61, 5000
K3G, ROERKY ETY 7 4G Th > 208, #5%
EIEHEOE 76, SRR | B, SO L E], Rt
R ETY 76, &Lz, LVMI % 125 g/
m? TR LA O — M2 RE 3 2 &, dEEERER
WA 5Tz (p=0.073, McNemar OFRE) o

Fig. 3 1% ARBIZ & 2 LIEKBIESIR 2 =3, LEFRE
BEJS, RBEE, AEESMRE MURREEED S bR &
FHEMEAIC & E g o, EEERBRB(p=0.0198) &
FEF R E2BE R (p=0.0230, paired t-test) IXHRE T L1z,

Fig. 4 13 ARB O EREIC T 2 8 R R Uiz, EE
SRRHAGE, BXHER, JOEHERIRAED 5 b —F IFEEMER
LEFEoTN, I ZHOLEENRAIPE (p=0.0321 & 5K
HZR (p=0.0419, paired t-test) [FHELUWELBHE L /2,

Fig. 5 1% ARB OB KRR T 28 AR L7z, IMIE Cr

Table. Parameters before and after treatment with ARB
Parameters Pre-Tx Post-Tx p
K(mEgq/L) 4.5%0.7 4.8£0.9 0.0041*
Na(mEg/L) 139.8+4.8 138.5%£5.9 0.5770
Hemoglobin (g/dL) 10.5+2.4 10.7+2.9 0.067I
s-Cr(mg/dL) 2.9%1.2 3.5+1.5 0.005*
Cer(mL/min/1.73 m?) 28.2*+12.5 22.5+14.0 0.0231*
CTR(%) 48.5+4.8 47.0x5.3 0.0670
BW (kg) 55.6%9.9 54.5+9.3 0.0389*
ANP (pg/mL) 50.5*12.8 47.6x11.0 0.078I
BNP (pg/mL) 135.2+136.0 85.0%£80.3 0.0217*

Pre-Tx : pre-treatment, Post-Tx : post-treatment. K : serum
K concentration, Na : serum Na concentration, s-Cr : serum
creatinine concentration, Ccr : endogenous creatinine clear-
ance, CTR : cardio-thoracic ratio, BW : body weight, ANP :
atrial natriuretic peptide, BNP : brain natriuretic peptide.

* 1 significant as compared with that in pre-Tx(n=15)
Statistical analysis was conducted by the paired t-test.

R IX 29112 mg/dL 25 3.5+ 1.5mg/dL L HEIC L&
L (p=0.0051), Cer ZFAREIWET L7 (p=0.0231), —7A,
1/Cr DA IF ARB #5112 O ik THE L ER1LH &
5tz (p=0.0001), %7z, | HREAEME I EERICK
T (p=0.0001, paired t-test) L 7z,

Table 12 ARB EHNH{# O FEREMOHERE %R L iz, I
W KIREIZEEIC EA (p=0.0041), BNP & (p=0.0217)
EAREE (p=0.0389, paired t-test) IFHRIIET L7z,

nB, SREPTOTRSICE 3 ABREASKT, BKW
R 72 5 K IE, BHEIMOBE, 560,
IRIME 72 EIEFRD 6 1L p o 72,
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BFFE £ T2 ARB O0EBICH T 2 M3t 0% < 13 BHEAE
EFEZVUBEREZGRE L T TE T, iz
X, EEEKEHE T LIFERR (o L 5 )R
CHARM ZRE& (5 > FTH LI ) I2B WY, LFHFEERD
VET Y Y ITWENE T OPTIMAAL(D YL ¥ ») &
VALIANT (N Vv L % )T, &M LR L s i
CHARM 2% B9, Val-HeFT & B (N L ¥ v & )9,

ELITE IIERE (T YLy >) T, FNEIRI NIz,
AWZE DO RIE, I Cr {E 2.9 mg/dL & BHERED

HEEKT L7 CKD BETH %, SHEAS I 7 f
1%, stage3 LA E D CKDHEHIZEB W T3, ARCH-J®
CHARM % E OB O T 7 > A L [EEEIZ ARB(Z
VTG )RS  DIERGRIEIER 2 B 5 2 £
RSNz, CKD RHIDOMERIC X 0 LIMERBDOEHE
EFELSHENT 2, ZORE, LXK - LDA2EEDL
ERICE MO AP A O N 2 E5REE, CRA ERER % K

T2, AIEREERICB VLTI, ZHEDPEWICEIEER 2K
UREEGTHRE2ELLIED 200, RE BHRE
EPO IZ X 2 BIME S &2 BFRNRRO Y —7 v MIcT
2085 %, ARB I CRA FEMRERED B A2 & % CKD
BEDORRICIINEDER L H 2 5 bh, SEOREIZ
ZOBEENE S SICHRELTW S,

ARB OB REHETE X, LIFE 3%, CHARM ZEx
BETIHL SN T WS, Lal, ZOEFEOFMIE
WE RIS TO R WE A%V, ARB DlfasfR7E O #
FFIZBAL T, Anan 5 ARBEE5IC LD 1 > X)) Vikpilk
DOWFE, LVMIET, BNPEE TR H 2 Z L Z2RmL T
%19, & SICNSUWFIIRETTIE, ARB @ BNP {HK T {E
A7 VAT o AEETERPIRE SN TH 7Y, K
U, B S 1D IAZENERE & V> T ARB O 28 BRI
TERbHEL T3, ThoeORBERIET 2 &
ARB D /LBERESEE < DHEKINEIVEH OBEF 13 AR A D AR D
BEESIRE N T 2D DDA 5T, RASHIHIER, &
RIS MEHIER, 1 >R VRPIESEER 2 830 L
T HEICB#EL TWw3 EBbh b,

ARB (3, HEED FIcBEEEEDET L7z CKD E#& 0D
WHAE G BV TS K BE RFORWEFRARE S 5,
SE O S5 b 0.3 mEq/L O_EF23% 5 N7z (Table),
UL, SEHEGER i3 stage 3 BLED CKD #3112 ARB %
AL CHME KEEERIZ0SmEq/LUNTE X5
TEMIFEAETHY, ARBOVIHIBREERH T2 2 &

PLREO K BEHIR 2 @Y1 17 2 EER I 72 M4 7%
WEEbLNBEY, LeH->T, ARBIZEXVFEF I LM
HKRE LA, FEFOD D0 BREFERICTE T 213
EWEEREWEA L 3F 212 v,

ARB #5102 X D EEIHEA L7253 (Table), Z OFHIX
S TIE 7\, AJREME & L Cid ARBIC & 2 ¥ LR
2UEEIC L AFIRZER, i - RELEDa TS IT4T v
AWE R ENFZ oND,

5%, CKD QML & b EEE &S 2 CRAE
BERHOBERLIENT 2 L PSS, oD CKD &
FIZH LT, ARBZBEIEICHAT 2 Z & TL VEFERE
T RWESPRFE NS,

w

ARB 13 & I BHEEENIE T L7z CKD B2 B W T
DIEFRGENE « OESBECEIER R D Y, BEEGTHRUWEE
BRTH LRSS RE I N,
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