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Z g
T ORILMEREZIEOY XY 7 7 78 —Th 5 EENA (left ventricular hypertrophy : LVH) & &4 A KD
10 %I H BB, WIS IE, BB (chronic kidney disease : CKD) I B W T, SMESRLEMA LVH OV
A7 THBEREESNTWS, LrL, ZHIGHEREEAT 251l & A Ty,
FOE L YRERE T OREREEEREDO 2 v F =2 ) 75 > A (Cer) A8 10~60 mL/min D EET, IS
WIDIMERZE, PEIREE I LW 90 FIZDOWT, Lxa2—Ii2 £ Y left ventricular mass index (LVMi) % & H
L, LVH BT 2/ TFIZOWTLEHINA A~ —A — % & cross—sectional study 2175 7z,
# RILVHERXRIZIESHERTH0%EEETHoTz, F 72, stage3 T22.7%, staged T 43.6%, stage5(Cer>
10 mL/min) T483%TH Y, MEZHIZ CKD O stage 2t & L ICHEEZ T KW b O OBANEE T H - 7z,
LVH GO 2 HE TOREROK TIE, & bOEMET M) 7 AFR<LTF F (hANP), 77 3~ (Alb), ~
E7u by (Hb), PHEAILE, IREE g 7 ay i —, FIRFIOHEAEE CERZEE2R DI, AT v VA Rk
2 &k BEEFSHTTIEZ, LVMi i3 In hANP(8=0.471, p<0.001) & Alb2(8=—0.331, p<0.001) ML 7z, &
BIRAEIC L 50V X T 4 v 7 EFSHTIE hANP 3 LVH IS8 2 IS L7 ERATF & L CERS A
7z (p<0.001),
£ BIEEMEZZOEMTT T LVH OFFRHEE ZE <, T0%k L ERRS, Alb OEFE &£ bIZ LVH
HEAT S 2 AREMEDS B 5, CKD FHAD & O 2 AW « SRIFE A LVH R 2 HIHIL, Owv L mERED
VR 7 KT 5 AIREME R S L7z,

Left ventricular hypertrophy (LVH), which is a strong predictor of mortality in patients with end-
stage renal disease, is present in over 70 % of patients commencing dialysis. However, only a few studies
on LVH are available in patients before the start of dialysis treatment. The purpose of this study was to
evaluate the prevalence and clinical correlates of LVH in patients with advanced stages of chronic kidney
disease (CKD).

We performed a cross—sectional study of 90 patients who had renal diseases but no history of either
cardiovascular diseases or arrhythmia. Circulating levels of human atrial natriuretic peptide (hANP) were
also measured.

LVH was present in 40.0 % of the study population. The prevalence of LVH tended to increase with
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progression of renal decline : 22.7 % in stage 3, 43.6 % in stage 4, and 48.3 % in stage 5(creatinine clear-
ance > 10 mL/min) (p=0.15). Univariate analyses revealed that hANP and albumin were significantly
different between the groups with and without LVH. Stepwise logistic regression analysis showed that
hANP and albumin were selected as the independent risk factors.

These findings suggest that strict control of body fluid and nutrition could prevent the progression of
LVH, and as a result, could attenuate the risk of cardiovascular events in CKD.

Jpn J Nephrol 2007 ; 49 : 1007-1013.
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DIMEREB I RIABEN L TORELIFERTH Y, AR
DOEMICEL L T 10~30 LR FE W & S b, i,
18 M B iR (chronic kidney disease : CKD) i30T [ 2
DREFBRRTFO—2 LTHFASINSE L k-oTE
Too DIMEEHOMNYILIZV R 2 77278 —ThHIESR
BE-K (left ventricular hypertrophy : LVH) i3 47 & A R &
FEDIORZHASNDY, Fiz, BITEEZFTBWT, LVH
DEFEITH T 2% Y 2 7 1% 2.9, (OMEEIEIE I L T
F27THLEHREIN TV B, Lzd>T, BITEA
RRC LVH 236 3 2 &%, BIBEOHRCEL2RET S
AIREMEAY B B, 5%, LVH HIHNZENT AR CKD TO
BHEOIREEIE L 0 TSNS,

INETOCKDIZB T 5 LVH OHEEFE I B
WTEADZWERebRENTEBY, LVHOHEEDE S
WHEHS L%, LaL, LA 4 ~—h—I3fHE
A->TEST, LVHITHT 245K T & L TOERBDOF
ffilzForicz dnTnuin, SEbibhild, @ OBE
FAEE 72 % 2 L H3% \» CKD stage 3~5 TO LVH O
LD BERE O FEAM &, OB R A (L 2 —) TO left
ventricular mass index (LVMi) & 0fifioNA4 4~ —0 — %5

F1Z cross—sectional study =175 72,

NRE L UHE I

BhERGEBEH D stage 3 AR ORI N2 0 B 90
WCOWTLZa—IZXk) LVMi Z2EH L, LVMi IcB&5
F % KT 12 D T cross-sectional study #1757z, BEHTE
AEHTOEE 2RI 5729, Cer 28 10 mL/min 2L EO
BEERNRE LTz, 3 TEAEIRS EEIREE S 238 & 227
BE, BLOLhra - TAEEDRBER NI, BHEBIKT
(BXHIZE (EF) <55%)23H 2 BEIFERI LIz, 2o D/l
HEIRNY v MEES 7 7 7 MR R E 3 fTbh Tk

»olz, TRTOBFECAWFHROEHK « BEF L T
L, XETA V75— F-arverh2EELE,

~NEZ oty MHb), Z2v7F=>(Cr), TNV
(Alb), 4 >% 7 + PTH(PTH) |3 O /5 THRE L 72,
E MODEMEF MY Y AF[RRTZF F (hANP) I3 RIA ki
THE L, 2V 7 F =707 7> A (Cer) DHEEIZ
%, Cockroft-Gault 2, Z w727, MEIZFKEZERRIZ S
LA OO, FEALTHRIE L7z,

EENPTZRIEM T— NI L 2.0 a0 —%F—HREICT
1otz LERREAVS), EEHBEE(PW), ZEEIRIAR
HAZ (LVIDD) Z#l%E L, Devereux » ORI L W EAEE S
mass | LVM) % & L 729, LVMi X
LVM 2 AR EE TR LU THEL 2, LVHIZHBMHE T
LVMi=131 g/m?, ZME T LVMi=100 g/m* TEZ L 72,
CKD O stage 1 K/DOQI %74 N T 4 eV L 72,

T — & 13 FH)£SD (range) I THEFL L7z, 7 Vv— 7D
Hl I 13387 (ANOVA) 2wz, F 7 A M EER
& 1213 Scheffe’s Procedure A L7z, 77 3V —E#
TOHBDEECIE x ZFMIE %\ L Fisher EEHEFRMR
TE & iz, LVMI & 22 0 o A B O B AR E 12 13
Pearson O fHEA %% (rp) % Fi V2 72, Alb & iPTH, hANP
WX ZDF ETRHIERSHERI Loz dy, ZRELL LYY
AW CIEMMMi 2R L7272, ANOVA 7% £ D43 #f
ik 2z vz, BERC THBIZRLZEHICO X,
ATy 7T A4 REE & BRI EIT>72o LVH Ol
L7 FHIRF OBRE ARV R L 2% EHO VX
74 v 7Bk ERVz, TRXRTOHEEDO FHIKF & L
T, FE %, M3, Hb, Cer, Alb, iPTH, Ifil FE (X #&
A - JEERIA - IREE), hANP ZfHAAA TS, p fHDS 0.05 K
ELboTHEZDY EL, TXNTOT—FIESPSS 11.0
V7 b =7 (www.SPSS.com) % W THENT L 72,

Yz

b

(left ventricular
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Table 1. Demographic and clinical data for 90 patients with CKD

Age(y)

Sex(male/female)

Renal diseases
Glomerulonephritis (%)
Diabetes mellitus (%)

Hypertensive nephrosclerosis (%)

Cer (mL/min)

65+ 12(34~87)
56/34

28(31.1)

35(38.8)

20(22.2)
22.6+10.7(10.3~54.1)

1009

NOTE : Values are expressed as mean=*SD
(range) or number of patients(%).

Abbreviations : Ccr, creatinine clearance ; Hb,
hemoglobin ; Alb, albumin ; EF, ejection fraction ;
iPTH, intact parathyroid hormone ; LVMi, left
ventricular mass index ; hANP, human anti-
natriuretic peptide ; ACEi, ACE inhibitor ; ARB,
angiotensin receptor blocker ; rEpo, recombinant

erythropoietin

Hb (g/dL) 10.7£1.9(7.9~18.4)
Alb(g/dL) 3.9+0.5(2.6~4.8)
EF (%) 68.1£5.1(57.0~78.0)
LVMi(g/m? body surface area) 131.9%+33.6(75.4~239.5)
hANP (pg/mL) 48.0+34.2(10.0~160.0)
iPTH (pmol/L) 142.3%120.3(29.0~680.0)
SBP (mmHg) 143+£23(196~100)
DBP (mmHg) 74+ 12(54~110)
Pulsatile pressure(mmHg) 69+22(24~128)
Use of ACEi(%) 22(24.4)
Use of ARB (%) 42(41.7)
Use of beta blocker (%) 20(22.2)
Use of rEpo (%) 27(30.0)
Use of diuretics (%) 36(40.0)
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Table 1 INREFOE RN T Th %, Flnld 34~87
KT, 2Q%FBUETH o7z, BALOFER L L CidgH
B AR 28 B (31.1 %), WEERHE 35 41 (38.8 %), i I FE 1 5
B2061(222%) TH -7z, HHEREIX Cer 10.3~54.1 mL/
min Th-o7z, TV ARITF »HHFNF 300 %HEHSH
TWwiz,

5 DO NERIL, stage 3 4822 11 (24.4 %), stage 4 23
39 51 (43.3 %), stage 5 H329 #1(32.2%) C & > 7z, Table 2
IR EHE D stage M TOHIETH 2, HRITRD 23
W72, O Hb, hANP Tstage312xfL, 4 £ 5T
BEEEZHEDT, staged £ SOMTIZEEZ IR 1o T,
Fiz, ME, FHTEIEEEZETE»ro7, T ABRTT
> BIFI O FIAEEE 12 D W C ostage 5 THLO stage 12k L €
BRIZEHEE Th-> 2,

LVHEE I REE LK TA00%T Ho7, F 72,
stage 3 C 22.7%, stage4 T 43.6 %, stage 5 T483%T H
D, LVH OREBEZEKIZ CKD O stage 3% & L ICHEZEIZ
b OOEIERTH -7z (p=0.15) (Fig), 7272 L,
LVMi OEEE AR TIE CKD O stage Bl THEEZE RO %
o7z (Table 2),

LVH F#D 2 FE O g Tk, Hb(p=0.03), Alb(p=
0.004), X ¥4 If1 FE (p=0.007), Mk /£ (p=0.02) & hANP

(p<0.00) TEEZZ2HO, 272, p7uvh—(p=
0.004), FJPRFE(p=0.005) DHLHHAE THEEZZX D2
(Table 3), & 512, MEFEHCAEEZEFI VWb OO, 3
HTiEo) ARz F y8EN L Hws A ERZS -
72 (p=0.16), HEFREZ 5T TRET L 2EEICIE, BR
7—%, LVH QOHE & b ICHEE 2RO %% o7z (data
not shown),

LVMi & fiDE#E AR TOBRRERHEBOIRED Tz D12
Pearson D fH A BEE B 2 FHH L7z & 2 5, Hb(p=
0.04), Alb*(p<0.001), In hANP(p<0.001) & FHEH L 7=
(Table 4), HHEAZWLAEEZDOASNI-FHEEE KD X,
ATy 74 Rk BERRSNEIToI LT 3,
LVMi & In hANP(8=0.471, p<0.001) & Alb*(8=—0.33I,
p<0.001) L ICHBEIL, ZTHICL D LVMi @ 41.0 %535
ENBTEMNEEIL )2y LVHODO Y R 2 77 2 —HRED
7o, BEBRERFICL2ZEEa S AT 4 v 7 BIRMTE2IT
572E 2%, In hANP(p<0.001) 2B IR L 7= fEi A
F & LU THES L7z (Table 5),

il

z =

A D cross-sectional ZLREFIZ BT, T F TOHE
EERE, ETEEE AT CIWEHEE T LVH BEET
52 EBbrolze ERT400%E V5 DX Levin & D#E
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Table 2. Demographic and clinical data for 90 patients at each stage of CKD
Stage 3 Stage 4 Stage 5
(Cer 31~60 mL/min)  (Cer 16~30 mL/min)  (Cor 11~15mL/min) ° '2"®
No. of patients (%) 22(24.4) 39(43.3) 29(32.2)
Age (y) 64.5%+9.4 65.611.7 65.6%+12.9 0.86
Male (%) 20(90.9) 22(56.4) 14(48.3) 0.002
Renal diseases
Glomerulonephritis (%) 5(22.7) 13(35.0) 10(34.5) 0.62
Diabetes mellitus (%) 13(59.1) 13(33.3) 9(31.0) 0.08
Hypertensive nephrosclerosis (%) 3(13.6) 8(20.5) 9(31.0) 0.32
Cer (mL/min) 38.1%£6.9 20.5£3.7* [2.6%x1.9* <0.00l
Hb (g/dL) [1.9%1.9 [0.5%+1.9* 10.1x1.4% 0.002
Alb(g/dL) 3.8%£0.5 3.9%0.5 4.0%£0.4 0.73
EF (%) 68.4+4.9 66.8%+5.0 69.6%+5.0 0.07
LVMi(g/m? body surface area) 126.9£27.6 131.7£32.4 136.1%£39.4 0.63
Prevalence of LVH (%) 22.7 43.6 48.3 0.15
hANP (pg/mL) 37.0+26.3 46.6£27.1* 48.5+38.4* 0.04
iPTH (pmol/L) 73.7%£40.0 I17.7£70.5* 230.6*169.6*" <0.00l
SBP(mmHg) 139+21 145%25 142+23 0.58
DBP (mmHg) 72£10 71613 12E11 0.30
Pulsatile pressure (mmHg) 67£18 69£25 6922 0.89
Use of ACEi(%) 54.5 12.8 17.2 <0.00!
Use of ARB (%) 54.5 52.8 31.0 0.12
Use of beta blocker (%) 21.3 17.9 24.1 0.67
Use of rEpo(%) 9.0 23.1 55.2 <0.001
Use of diuretics (%) 18.2 46.2 48.3 0.06

*Significant difference compared with patients at stage 3, p at least <0.05, Scheffe’s post hoc test.
Significant difference compared with patients at stage 4, p at least <0.05, Scheffe’s post hoc test.

Abbreviations : LVH, left ventricular hypertrophy
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Fig. The prevalence of LVH in patients at each stage of
CKD

The prevalence of LVH tended to increase as renal function
declines.

(39 %)%, McMahon 5 D& (30%) & FEE ThH-o
720 WHRETOMREHZ L, XV EET, BRENEL -7
ZrEFERETLE, HEBEMISEBINTWIAREEDLH
ZHMNlz, £72, CKD stage 3L & L ICHE D FH T
LMEFCH YD, LVH PLIMERBOV A7 Thsb I &%
2 DL, LIEREROY A7 NEEEEME & bictEA

TWAHEE b RE NIz, L L, LVMi O EH &1
stage DETE EDIWCRELEFH LTI bITTIE RS,
L 72D TIEETHI CKD 12 8 W T H LVMI 280 &
BT LAHENED H 2,

SEOME OFERTIZ, hANP 25 LVH QAT L 72 Tl
WTELTRES Nz, 2N E TIZ CKDIZB T hANP
WCREFEENBLINA A~ — A — %2 F T B s Rl O FF
i 2 T &5 1ZIT & A v, 2 1E McMahon & @
CKD stage 3~4 B TOMEITIEX, LVHERDOY A7 7 7
78— LT, i, BHRE IREZFEE L2, Bl
GENRIPoRY, SO Eps, MEERKRZ2EHRY
% Z MW LVH O#ETEIZ 2 DTl wh, LfEmL T
Wb, LHL, EoOBREICBLTHHRBERFIIESENT
Witz

SERETIC V72 hANP 3D & 3 & b RV E
YTHY, IMEE & BIRIE O £ HER ICBIR L Tw»
%o, hANP D58t 2 9 i b HE R R FIZLED A A
—ANBERTHY, ZIREE, MigsNEE e ImEE O
HEMNS|EE& %29, BERMIIZ, hANP ZEEREO R»
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Table 3. Mean values and prevalence of abnormalities of variables in patients with and without left ventricular

hypertrophy
No LVH LVH present p value

No. (%) 54(60.0) 36(40.0)
Male (%) 39(72.2) 17(47.2) 0.03
Age(y) 64.5%t11.3 66.0x12.2 0.53
Renal diseases

Glomerulonephritis (%) 31.5 30.5 0.56

Diabetes mellitus (%) 37.0 41.6 0.67

Hypertensive nephrosclerosis (%) 24.0 19.4 0.80
Cer(mL/min) 24.3x11.0 20.0*x9.8 0.06
Hb(g/dL) I.1£1.9 10.2£1.8 0.03
Alb(g/dL) 4.0%+0.4 3.7%£0.5 0.004
EF (%) 67.4%£5.0 69.0£5.1 0.16
hANP (pg/mL) 32.0£16.6 72.2%£39.6 <0.00l
iPTH (pmol/L) 141.8£122.2 146.0%£124.9 0.76
SBP (mmHg) 137.4£20.8 150.0%+23.2 0.007
DBP(mmHg) 73.0%£10.8 74.7%+13.5 0.5l
Pulsatile pressure (mmHg) 64.3+18.6 75.4+25.6 0.02
Use of ACEi (%) 15(27.8 %) 7(19.4 %) 0.46
Use of ARB(%) 27(50.0 %) 15(42.9 %) 0.52
Use of beta blocker (%) 6(11.1%) 14(38.9 %) 0.004
Use of rEpo (%) 13(24.1 %) 14(38.9 %) 0.16
Use of diuretics (%) 15(27.8 %) 21(58.3 %) 0.005

NOTE : The upper portion of the table demonstrates the mean values =SD for variables in patients with and without LVH ;
the middle portion demonstrates the proportion of patients with hypertension, anemia, and hyperparathyroidism in patients
with and without LVH. Note that patients with LVH have a lower creatinine clearance, higher systolic blood pressure, and lower
hemoglobin than those without.

Table 4. Univariate correlation analaysis of Y—h—e&N5b, 7212, LB AEIKH hANP
factors related to LVMi DR DB|EE LR S 2, EE ZHETORIND T
Variable Tp P X, CKD B#F & L COLMEREESI LSO TEBY, 2Dk
Age 0.011 0.92 S BEERENCINAT:DTIIEODEE £ 5, ZTh
i IS Z, SEOREULERE, LT a— 1T, LHERE
Alb? —0.399 <0.001 ERNBENRIFEAED hANP LEADORE LRI T 25 2 &£ T,
EF 0.154 0.15 hANP I & 2 (R O FF-i I IEREME 2T 2 2 L8 T & 72
In hANP 0.548 <0.001 r# 33
In iPTH -0.018 0.87 ° .
<BP 0. 156 0.14 INFEFTOWETI, EMICEH LVM BEINT %
dBP —0.045 0.68 &, mYRAuRTF VEFNC L ZEIMORIELS LVM D&
Pulsatile pressure 0.184 0.09 TFTREETHLIEINREINTE THLES2, Lrld
EOME T, BIMZEERTELTEENEL o, T
Table 5. Odds ratios of covariates associat- OFEHO—>o & LT, BUHEMOEBEICHVET) 20K
ed with the presence of LVH T BEOBERE L 5B, T AT KT
Variables Odds ratio P stage 4 T 23.1%, stage5 TS52%WCfFHHENTEBD, Z
nIAVP 16660010 <000 DR, sge HEAT ORI & < FBERT IR,
sBP I:03(I:OO~I:06) 0.06 7o, Y Au RS CEENL, BHEEMOSEDAZ ST

NOTE : Values are expressed as odds ratio (95 % LEOYET) T EIHET B 2 L IR LTS S
confidence interval). NH5ELICHE->TETBY, ZOEHRD LVMI{ETICE
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WTWand L+, ZOFREE ) 2R F >
BIFWERATCIX LVH IC/R T 2 HF5RF & L TEAEME D
L2, BBERTOIED BEEE 2> LRSS D 5,

Alb & LVH O, U 7 FHIR T Th 2 AlgetEn = S
Too AR7 V7 S > ME I MBGET B C0IR 3 & UET
KEBOHEBBEEGESH 2 2 Lo T W0, %7z,
MEENTEFE O LVH #ERIE T V7 3 VIMER Y X7 &
LTREINTWEY, INE TORFTIHET VT S >
MMED LVH I D B3 EFIZ O W TRES LT Wi o
723, REH CKD THE7 V7 S VIMFED LVH B £ O
DMEREEANDOEGNE 2 o s, K7 V7 2 VIMER
(ERARFPRAEC M RS, BB IRz KR L Tw» 5
Db LNENY, EQXIBRAD=ZALTHN, K7V
72 VIMEDMRTEN] CKD T% LVH 12D 72228 Al REME A
H B V) FRITERE G, FERIBO T O EEEITHED
SN oTz S, SBRORNEET 2,

LVH OEEICEE T 2 iR OFEL LTix, 7,
TyIXT vy v RIAESREE LVH O 5 3 EECERMEE D
FEWEANCIED 25, FEZEIE R o7, LVHICHT 2
HEBNRICOWT TR IET Y AN H 212 b Bb S 36
B CEEEN oI B E LTIE, BZ6 L EER
BRAEE T2 D 2 BUICEASHEETH 2 2 EDER EFH 2
BNB, RIZ, g7y H—IE, DAREITHT BEEE L
Lfﬁﬁénfw% TERBEFFE LTIE, CaA A >0
BROEK, v 7roF 7Ty R0, g%A
{&® uncoupling @E&%ti ERFEZLNTED, Zhick
D, LEOVETY 7 RAGIL, LINEBRESEOE T
OBRMWBEFEZHNBEY, Wz 4kETIX, LVH 2H
35 CKD EBEFWZNL, Bz g 7ayhs—%2HL
TBY, MEFNCAEEEL2RDz, CKDIZBWT g7
vy — OFERASEE IMEWEAICH 25, LVHERD 7
DL AEBANCHH L7z WEKITH 2, CKD TR
BHOLOMREIFEH SN L5, BB AR T
LVHDOH B BETHLNT WS I NS hoT, HIRE
Bz T LVH OFHIZ TE 2 0h, AWRET CHRKEHEF
fEETFE LCRIES NI 2L 2B 25 &, 5, KR
%@ LVH O BHFICIEEBWICHERAI N I e EE L
VW, SRIOMFHIECR TH 5 72 %, LVH OHIFHNIZ D W
TORIZOWTHEIT 2 Z L3 TE oz, Ihs
DFEHFID CKD TDOE I D\ Tl prospective LB 7% 5
WEf2IRE S 5,

AR ORFIE, B—Hck2MmTTHE L,
cross-sectional 72 fRETTH % 720, BEEIPFRE, TV

ZUREFVEFNC LD HHEEI NS ORTHEHES
T RENT A LETE Lo ETH D,
SE OB OGS, LVH I T 25ERIE - LT, &

MOBEEHFEETH 505, HREEIZ LVH OFEIcEHE L
HFTHY, SEKES L7 CKD stage 3~5 TlE, &ML

LXK/ Th 2 REMESH 5, £z, CKD stage 3
DARE IR « REEHSHEL < 20, REASHEINT 2K
WTHHY, LVH OERICIHEZ T T 2 AREMEL H
%, BERBREHEZITY &, BARETO LVH OHE X
T30, W T A N>~ DA D720 5 A EEM
BHDLDOTIERVPEFZ SN, 51, prospective 22
BT C OB S D,

w ®B

RFIABE RS OBRETY TIC LVH 2800 Tw 2 5HE
R, e, TORLETTIHEEND S I LD
Mmole, FOHFERTELTHRRIZEOLODTEETHY,
COMEREBIZEY, ZOBROLMERBED ) R 7 %%
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