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Fig. 3. ROC analysis for high CACS (> 200 units) regarding osteoprotegerin (OPG) and albumin (Alb). The ROC curves were
drawn to determine the cut-off level of OPG and Alb for high CACS (> 200 units). Both OPG and Alb were found to be suitable

markers for high CACS. AUC, area under the curve.

vented by gene therapy using OPG (21), indicating that the
OPG/RANK/RANKL system is involved in the regulation of
‘bone métabolism and vascular calcification (22).

Some clinical researchers have already reported an associa-
tion between cardiovascular disease and serum OPG (7).
Kiechl er al. reported that high OPG was a risk factor for car-
diovascular disease (23). Anand et al. reported that elevated
OPG level was a predictor for high CACS in DM patients
without renal failure (24). However, the clinical settings of
their studies were completely different from ours. In addition,
they did not include patients with renal failure, whereas our
cohort consisted of diabetic patients with CKD. The specific-
ity of OPG for detecting CACS >200 was not very high in our
study, but the sensitivity was high enough for OPG to be used
as a serum biomarker in screening. These findings were com-
pletely different from those in former animal studies. The ele-
vation of serum OPG in patients with high CACS in the
present study might be attributable to a protective adaptation
to calcification stress. Since this study was a cross-sectional
study, the direct causal relationship between OPG and CACS
is unknown.

Older age, high BP and CKD are risk factors for high
CACS. In our study, however, they did not remain as signifi-
cant factors for high CACS after adjusting for serum OPG.
The reason for this might be that older age and higher stages
of CKD are reflected in high serum OPG. In fact, in our study,
serum OPG was positively correlated with CKD stages, BP,
and age. These data are compatible with previous clinical
studies reporting that OPG was high in aged people,
osteopenic patients (25) and CKD patients (26).

Previous studies have revealed that fetuin-A/e2 HS-glyco-
protein (Ahsg) is specifically accumnulated in not only bone
but also ectopic calcified tissues (27, 28). Schafer et al.

reported that Ahsg-deficient mice develop severe calcifica-
tion of various organs on a mineral and vitamin D-rich diet
and on a normal diet when the deficiency is combined with a
DBA/2 genetic background (29). Reynolds et al. reported that
fetuin-A is an inhibitor of spontaneous precipitation of
hydroxyapatite containing Ca and P in vascular smooth mus-
cle cells (30). That is, fetuin-A confers protection against cal-
cification in vivo, and thus we expected that serum fetuin-A
and CACS would be negatively correlated. In fact, the results
of some clinical studies have suggested that low serum fetuin-
A levels may contribute to the progression of vascular and
_ soft tissue calcification (31, 32).

However, in our study, we did not observe a significant
association between fetuin-A and CACS. This is possibly
because the anti-calcification effect of fetuin-A was masked
by its ability to exacerbate insulin resistance (33). Insulin
resistance worsens the proatherogenic milieu among diabetic
patients. This may, in turn, promote atherosclerosis and lead
to intimal calcification of the coronary arteries. In this con-
text, the clinical observation by Mehrotra et al. that high
fetuin-A was associated with high CACS (13) is easy to
understand.

According to previous studies, these molecules seem to
inhibit calcification by different mechanisms. Fetuin-A accel-
erates the solubility of minerals by forming a fetuin mineral
complex (FMC) containing calcium and phosphate (27, 34),
to participate in the inhibition of ectopic calcification. Mea-
suring FMC instead of fetuin-A might allow us to detect a sig-
nificant association with CACS. On the other hand, the
expression of OPG in the media of great arteries (20), and in
different vascular cell types such as coronary smooth muscle
cells (35) and endothelial cells (36), suggests the possible
involvement of local autocrine or paracrine system. In fact, it
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has been reported that OPG acts as a survival factor for endo-
thelial cells (36). And one recent study-demonstrated that
OPG deficiency decreased aortic expression of the parathy-
roid hormone-related protein, which is another endogcnous
inhibitor of vascular calcification, leading to increased aortic
tissue activity of bone-type alkaline phosphatase (37). In this
sense, OPG can be considered a “vasculoprotegerin” that acts
locally to inhibit calcification.

The positive association between T-chol and CACS has
been well documented in the general population. Unexpect-
edly in our study, however, simple regression analysis
revealed that T-chol was negatively correlated with CACS.
Given that serum 25(OH)D and BMI, both nutritional param-
eters in CKD patients, were also negatively associated with
CACS and that serum Alb was a independent negative deter-
minant for CACS in multivariate analysis (model 1), this neg-
ative association might imply the importance of nutritional
state in determining the extent of coronary artery calcifica-
tion. In fact, Avram et al. reported that the mortality of hemo-
dialysis patients was worse in those who had lower T-chol or
lower serum Alb when introduced to hemodialysis (38). In
another study from Japan, Nishizawa et al. reported that low
cholesterol was a risk for cardiovascular mortality in hemo-
dialysis patients (39). Together with our present findings,

these data would seém to suggest the involvement of malnu- -

trition inflammation atherosclerosis (MIA) syndrome in the
pathogenesis of arterial calcification. However, we could not
find any positive associations between CACS and inflamma-

tion markers, such as IL-6 and CRP. This is partly because the

levels of these acute reactant markers varied so widely over
the observation period that an inflammation state could notbe
evaluated by only a single blood sampling.

In conclusion, in the present cohort we found coronary
artery calcification even in the early stages of DN, and
showed that CACS increased with CKD stage progression.
Serum OPG, unlike fetuin-A, was independently and posi-
tively correlated with CACS and can be used as a biomarker
for screening CACS in DN. Further studies will be needed to
elucidate whether OPG is only an indicator of CACS, or
whether any intervention that decreases serum OPG is actu-
ally cardioprotective.
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Causes and characteristics of CKD
Toshiki Moriyama
Osaka University Health Care Center

Abstract . ’

Chronic kidney disease (CKD) is common in Japan and worldwide. The estimated
prevalence of CKD in Japanese adults was 10.6 % in 2005, based on the survey conducted
by the Japanese Society of Nephrology. The most common risk factors for CKD include
diabetes, hypertension and cardiovascular disease. Major outcomes of CKD include
progression to kidney failure and increased risk for cardiovascular disease. CKD is usually
silent until its late stages, thus many patients with CKD are detected only shortly before
the onset of symptomatic kidney failure, when there are few opportunities to prevent
adverse outcomes. Earlier detection allows for more time for evaluation and treatment but
requires explicit testing strategies for asymptomatic individuals at increased risk.
Understanding the strengths and limitations of CKD testing and risk factors of CKD is
critical for appropriate management of CKD patients. The goal of this paper is to discuss
CKD testing and early detection in clinical practice and its application to public health

initiatives, with attention to limitations and appropriate interpretation.
Key words: cardiovascular events, end stage renal failure, risk factors

U &I

CKD (chronic kidney disease: 1814 #igm) @
BekErSRE SN, GHEO ) BICHR
WIKE o/, ZOFRICIIOENPCBELE
T 5 KB B E AR BN E & R
L, EEEHFLOKELABETH S, @CKD
PERMBERE~DETV A7 THHIELD Tl
< DMEHEBORIEY A2 ThbHI EIHEIL
L7z, @CKD DHHENTFRLULIZEL, §#
LA FEENS, ZEDORBI LT 122

KA R —

0047-1852 /08/ ¥ 40/E /JCLS

ENEZONS. (EROFREBEOKES L HE
LT, CKDOBEESWRY Y7 NVTHAHH, Thid
CKD DEHEIVFEFERFORLTBRIILCERD
BRI »rbBE I L, TLT—RHESNDER
PREELEZONLD, FEHEME, aX74
HANVAY v 7, BIZiZ—EHRICE > THBES
NPTV EZEB LD TH 5.

K EERME (NKF) 12 X b 2002 412 Kidney
Disease Outcome Quality Initiative (K/DOQI) 2*
XA FF4 AR anzt. —J, KEER
BESFLMERECDOYAZELTD




Nippon Rinsho Vol 66,

[ 5.9
- IR py
[ (100 A14E472h) 3.2 3
- ERHIES Y =
: 18
I 1.2 :
e pE bgY (8 |8
=60 45-59 30-44 15-29 <15
GFR (mL/min/1.73m?
C.
il
—E—
#e A Tt fa '
(100 A 1557:0)
FEED Y

LTy ey LT LF L LTI a

2]

<15

(mL/min/1.73m?)

GFR
1 EH#EE(GFR) DT (a), LMEFE (b) & LU AR (c) DR Crit” £ ) &)

CKD DEEMZEF 2T, 20034I21ZCVD ) A
7 & LT® CKD IZB83 5 scientific statement”
7, £722006 FICIZCVD BHIZBIF A CKDD
BEIAR R O BEEMIZ DWW T O science advisory”
ZHEEZLTVA. B 1ICKETORBBEZEN
ROBERERTI, BEEBETIHEBRMNEE
LEZONDEBE»OLMESRR, BRECLY
DYAZPRALPIZERATHEERAS X237 b
o TERITIED SR

1. CKD OIhif &RE

BEERE®R, CKDORZOY¥ KIZHILED
EROBZBOLILIZHFSETHZ LS
ha. bbb, CKD WL 2 ) 2T R, B
LS OB OEMICRmE N, TORM
76 CKD Z Bk L7228, HIZCCVDDY RS
AFELTINIZHATEIEENETHZ LI

No 9, 2008-9 1665

b.

LMEEHE-AANER
T (100 A14E%7=h)
B EREIED D

Ly et
| =Y i}

2 Hlpet
=60 45-59 30-44 15-29

o
<1
(mL/min/1.73m%)

GFR

® HMO 2k (Kaiser Permanente) @ HIA#
b LB aRER, FET, (M R,
ABE, DOFEHREEIZ BT 5 S A R

e 20 Ll ED 112 5 N xt&ic L-#dk (GE
FRENN 2.84 4B, FHERS2E, Bk
9:11)

LD ERD S OEFEERSHEIH - 2Rl E
mz, AxDEGTFHEUE~NLET S LI
fFah s, ‘
—F, BEITREXHLLTCKD L) 24
WKEoT, 2202 7RI ELVEEMET
T ' BEELL 2#&7-TREE DT/, CKD
tnIH ZBMIFEE~NDOT7T 7u—Fo Ay OL L
TRBRENLDDOTH-T, TOHKAE, KB
LRELZEDLILEIZ, CKDOHEICHIET L
ZATHArEVZA. CKDOBETIIERHA
T, BREFEBRINTELY, BHEERS
YR DRTATF—IFEENTEY, TOX
Wk, T TEAAATERT AICIZRADS
HhHIERIIoXYLBHTENILEDNS.

2. CKD2ZKi& U X7 BFOFH

HH#Z#IBIF 5 CKD DBEEDRKR D



1666

H 4Bk 66 & 9 5 (2008-9)

Fz1 Clﬂ)ﬁfffﬁﬁw'fo?????—

* BIE

- BLfE

- B

- REERSA, PREEME

RS, A E) v vy Fo—A, B, BRRAEE

- REHETF (7Y F— 2, &Y rlfE, #/iL)
- ERGAVE LI Vh s et
- BV OIEA (BF12 NSAIDs), 7 A >~k

- CKD D IEHE

- Bk, B
-Hh'%
- R AR E

AT e

- CVD ((Cam 5 E) &P

BAZ V== 70y — Nk LT OnEEHRS
FUKHBALO) A7 2 BICE#T AL
IZHbH. D2 Tid, CKDEWSHI Y OcHd 5
JAZ iz AT A Z LR ETHS. BA
Big¥4 0 CKD $# 44 FigBwT, CKD%
IiE - EBITODVARZ 7775 —BRRENLTWHY
%% RLIER - ALY A 27 LAAR
WHEZR Y A 7 124 TR

KRB TORBEZ W ZZE 10 4F H 0 B M4
RFATIC LTS, RBITRHETI0FEMOES
BIBPIZCKD A7 — Y 1-2(R % ¥ 757 k)
ERBVAZ 777 ¥—I13, Eks, MR, &I

IE, WHERRSRHE, $ERMm, TREAERE, I,

BB THolz. ZORRPH, CKDNS A2
BT, BEEEEL, S0E, HAHEE -
HRE, RERHEEE, BEOBEELTH L
EXidD, FoBUTELHEICHLTRY v8

I HEHELE R BREVR/ACEIRINTEY,

X0 R G - ATEFHERE RO LS.
—7, BREET (eGFR<60mL/min/1.73m?)
#2RTCKDATFT—V3BELBVAZ 772
¥ —(=CKD D#fTDY A7) & LTI, £,
REEss (oGFR), 7 V252 R, MR, BmE, ig
BR#FEY, BRBEGEHFEP, BE(ZEorH
), BECTHo7-. B, KHETELEATR
%A% ThoNCKDETOVAZHAFEE
Abh3 REEEESNTELEVRZ 7772

F—NIZIZZE- &) LBRAE D - TREN
TN, HERATOIEF VY APHLNE 2o
T2Z B REREEFER V.

3. B2CKD X5 —Y TOEXD
77O-—F

a. N1TUXVE

B #AEIE% (GFR 290 mL/min/1.73 m?) #2
MR IR Z2BOL WD, CKDY A2 7
77 ¥ — % AT 56 (CKD ORERE, RILE,
BERRE, AFZEYV vy Fu—a, WHER
Hit, R1ER) WM ZIREEZENRKL,
CKD ORISR Z LTS, METVTI ¥
RAERREPRRICBO THBTH 525, BT
OREFERBE T, RPE7 VT yEREEIE
R REETIEBETCHo THET VT
IVIREMNED DO BERBHEEES 1P LU
B2 I LTI o 28/ IC3 7 Hic—EBR
DHETED LERLTWAE, LT, B
RFUFE L RBEVEOWIBEOA3I AT
EOREPRRCREOLONALZ LIZEA. ER
ik, R7NVT7 I YERIELEEREES,
A¥EYy 7y Fu—2a1245 CKDIZBWw
THRMZMICERTH S, T/, R7TVTI
YiECVD oM LfelRBFTHHZ L HH
EhEhoTwahA, LLEMNS, BERMEMEEELL
D CKD BHEICBWTRT VT I YRIERR



Nippon Rinsho Vol 66, No 9, 2008-9

1667

K2 HBAIZVEERR

IgA BHE A R Alport i fi B
PUNEALBS A 7 0 — ViE R | B0 E MR (R RE{LsE) | Fabry i%
S ER R SLR A I SR R AR { Lo N— 7T A5 R R B MR
| B AE SRS A2 S35 9%

T 408 ol 2 o BR AR 2% (ANCA PH:# 1M 4%)
JHEFEHEE A AR B 2% CRIFF 4™ £ U A B S 5E

i B MM E T ¥ L EZ e - diok=s

RAE M EEA g

BRTEDOLNEZ LA ET AT A.

b. A7—%1, 2

B % 1E % (GFR=90mL/min/1.73m% % 7=
12 K T (90>GFR=60mL/min/1.73m%) T
bh, POFME(=F TR EESRET
HbhH BEROBEDZEETRERZFOFER
CRERMRE %, MEMTZR, WE%E BEHWRL
EIZLBFREE)ICEACKD E FRSDEE
L CAEEEEMBLMERICHED CKD#KRILT
ZEZDDOVEBRNTH 5.

1) BHEDEHRRBICES CKD

HTRETFE LTRILE, HRBKE, ASK)
7y FO— AR ERFSLVIRRREE R
b, HREREER, BEREEEELEOFEE
SHICBWT, RRICHEFBEMEICEANL, B
B EE2EDBEREICL > TR HE
LEEBICH T DEREHGT AT L
W, F, FUNRZRPRETH 70— YERE
HEETLHEVEBICENEOBRNLET
HbH B2ZIBALCEVFEBRLRT. 2hb
DEL XXKMBEAREOKER VA THELE L
b2, LIMEREDO)AZHTTH 5.

2) HEEBREKEEICLS CKD
AREEMEOEREA T2 AT 256, HR
REFFHRL TV THE L IZEEROMEIE & 13
ROBWIENEW, THELIIEINLIEEK
DEBENWEEZ BNBED, TIA<Y) 7
TEOREVEFICEETHSL. T4, LHME
HRDIVA 27 L LTEETHA. BIE, R
W, ARy Fo—4a, ERBBIME”Z:
EORRAFIIHT 500 A% Lo,

ERIERRE, LM A 2 R E B LG
FHD L, LEISUUTHEBEME L #EiET 5.
c. ATF—93, 4

AT — V3T EREEPFEEEK T (60>GFR=
30mL/min/1.73m?), A7 — ¥ 41X EIREEERE
& T ((30>GFR=15mL/min/1.73m?) T 5.
AF—=V3 2, BREMEICI 9N
DHZEWRELTEBRICHIY, AF—V4ICE
NIFEMREICOERAZENET L. 40-69
i#% Tl eGFR<50mL/min/1.73m? 70&LLE
T X eGFR<40mL/min/1.73m’* 2* & KM A~
ENOHET) A7 EE)PERICHES. B
P4 (NSAIDs, & 2 oiiAWme), Bk
EIX A EREOR[MEEA(BFAEO2EN
E)CEEZILY. AF—V1, 20FEREICMZ
T, LME) A 7B, 41Xy FRER#EE S
BHICEW - EARSERIEE L 2 5.

4, FEHIPS5EZ S CKD

CKD & LT—RENBHBICH VT, (LML
BEAXRYIFPOYVRZAZHFELTHDCKD &FKH
HFEAEDIVAZATELTHOCKD DERICD
EEZTHL. MbRKE&RENIL, CKDDFLE
PO A <> M LTI RN R T
L, KB rEHHBICREENEEORATH
5452 ThaE Thbb, LMEAYD
1ZCKD DD AT — Vb Th CKD DIFAETE
BFL DIZEEICREL, 2 2CKDAT—IVW
EITT 5 ICohTEOHERIIEATS. —F,
KBRS EL G, AR EREBET TR
FEMMOZEABTETTADTH- T, LIIE



1668

E2 CKD ORE&EETORS

ARY MOX ) BRRROBEMRNZ LD Z LI
W, FLTEDYAZIZCKD A7T—TV D
fTLEBICEEF TV EEZDBNAE, D&
WESHICEZX AL CKDR2RICH B2 L
IXEELEZONS, K2ECKDRZ2#EFTAF
2R &7z CKD BIE - R OGN TH 545,
L EEEIROICEZSNRTEY CKDD
WTRDATF—VDLbRETHIZE, LT
EMEARLIZCKD DA F— VIl THEITT
AIENHEBEINRLTVWIDER STV,

a DMES X2 FDYRY
eGFR<90mL/min/1.73m’ ® %} & # 27,998 A
667 HBEL, BRLECVDIZLARLCDORE
FEE 4 BHFTZ L7- Keith & OHE"Tit, CKD
DR TE2-4OMIZE 4, HIEI1.1%,
13%, 199% TH-7=DIZx LT, CVDIZX
BRI 195%, 23.3%, 45.7% ThHole. §
bbb, £{DCKDBEUWFIZATF—V2-3)
T, BREEEFPLELREBEAR2IIESLT
ELELELTWAZ L E2EKT A, ZORT
DOFERAITZTCVD LR SN TBY, Kif%
PHLCKDBEZCVDOBYAZHETHAZ L
EABRTLILOEERNERSINS (E3).
FABICELICRLAZEDIE, BREETEL
MEFFE, £FEC, ABRDYAZ DEIZIE dose
-response BHFETAZELHLHITHA. B

H A&k 66 % 9 5 (2008-9)

(%)
C 50 [JCVDick 5%
: W e
D 4ot
[l
£
2 30
78
Tt
el
id 10
L ﬂ
3t

GFR (mL/%) 60 89 60-89 30-59 15-29

R vy — (+)

3 EEREERIICH/- CVD ICL BHFET & ESRD
(BHE 8L REE CREOHH)
(SCHR™ & Y &)

AENZBWTHCVDDO Y AZ L LTHOCKDIZH
T AHENL SR TWwAD, eGFRS60mL/
min/1.73m* 2 H0MEA XY VIR0 EF
A ERRENTWEY™, LAL, BiZHrw
BHEREREE B O LB Y A 7 BN 2R
BRE4GEiEwzd, Ch2Po0BEEEZZH
b,

T, MEBET VT I OFEEIIHERRBEIC
BWTCVDD I A2 THAILIZH{»5H
BRTWA, —ERICBWTHHEET IV
73 vOMBIZ X - TCVD RE, SEHRER
BIE - HCVAIZHPERICEIH I LWMES
=29 F- MY ONRZROEEICLD
DIMEA XY POREFEFHGELHZ LiTEHL»
LHEENTWEEZATHBY,

b. REBRLICES CKD 0E5#

CKD W) BaA» b XKBEARAED) A2 %
EFETLERDEHIZRA.

H A& A @ GFR @& T £ B 13 F ¥ 0.36 mL/
min/1.73m*/%ETdH Y, 40-69 & T 50 mL/min/
1.73m*LLF, 70-79 i% Ti¥ 40mL/min/1.73m’
UToRSEons, ERERTHEN AR
BIz FoBE, %237 REEBKETHLLU
POHFEETEDFERHBETHL BREETHER
Brr2fgLzn" #TL-ERECKT
(CKDAF—¥ 4, 5IIFKHELRLED) AZT
Hy, yORIRBIUTLVTI VREEDE




Nippon Rinsho Vol 66, No 9, 2008-9 1669
(%) (N)
100 i s 15,000
90
80 7 ﬁ
I N BT 10,000 g
% 50 ; MR 7 W - b
g e i
1 2 A
e 40 %
30 ; 5,000 -
20 f R : i
10 . mfm
( hemane SHEERRE R S el
0-14 15-29 30-44 45-59 60-74 75~ (&%)
£ B

M4 ER7IBHERSEEROERE
(ARBIFEE 2 ) | b A0 E OB EH RE D B
(20004E 12 A 31 HBAE) X h &)

HBEREDVR I THAH, FUNIR, TNT
IVROBEIEI LIS A I BEL 5.
BRWTHMET V7 I Y REBIZ RIS S
DYVAZ &b, TREEIZELE, 7137,
TNT I VRO OB, B E/LIH)
LM S, —F, R GREREE) X, B
HICBVWTKPERLD ) X2 THEH, T0O
BMEERSY YN ZRICHERB L W, T/, R
L RS 27 OMEVEEOEE, KU
AEDY AT AE.

BOUEORBEA AOBFEERBRE LTI, &
BABEBOTFT =D OHEHLIICE-oTWDS
& ITHERE, BERIREE R, BHILELS
FEBLEZSTEY, ThoTHT8%E LHD S,
ENEAOERFNUHEL R LD OARL T
bbb INhLD)bHEj2HF X 1g/AULED Y »
NWIR(TVTIVR)ZBTAIENEZ W, ¥
YN ROBFEEIRBBEAE~NLEEDLRELRY
A7 ThHh, #HBAPLICLIEY V2RI D
SHED 1,000 N 72 ) ORMEARESTENE
1%, 86.8 A (Cer<50.2), 13.6 A (Cer: 50.2-63.9),
8.3 A(Ccr: 64.0-79.3), 7.9 A(Ccr>79.4) T
D, NI ENBVHE, 1.2 A(Cer<50.2),
0.7 A(Cer: 50.2-63.9), 0.04 A (Ccr: 64.0-79.3),
013 A(Ccr>794)Th Y, F IRV D5

Ve, CaoDETIEIRPBLRED) A2 v
LA, FURTEBERVEE, BETRERT
BEORHEERLED) R 73EBL TwnEnzi 5,
COFREIIFICEFREIBERT LLBHED
SR HToT, NI ROFEIZLESTY
A7 %HW L, HEME~NOMNZEERT HERIC
BELLEDEEZLNRS,

BbH U

CKDIZBITALIMEA XY 1) A7 X EHR
BEIET, Rp7 V73 VbW hoBATY
MEXHLA TR, BEORE 2L Kuh
LEDVAZOEBLRERZFD D, T hICH
LTREBARE~NEEDL ) A7 1212, BMEOCHF
EDHEESh, PEHEELEOFHIEET OFFE
LY > 7 ROFERIC L - THBAIS
LHT A, ®AEIIZBIT A CKD O.LIILE A <
¥ b, BLUKMELAERIE) A7 OE RIS
Frizdwg2Z+4Tidnd, HitchoMELZF
BRI HBME L 2oBFR IR 2 v, 5, B
¥ RN ROWEDLMEA X b, KEBA
EREIIHTIFEEEEENICELZ, CKD
EVIBELLOLIMEA XY P BIUKRRAE
AeED) A7 FFMEHELL TV T ENEER
MELEZONS.

1



1670 ' A ABE#E 66 % 9 5 (2008-9)

B 73

1) K/DOQI Clinical Practice Guidelines for chronic kidney disease: evaluation, classification, and
stratification. Am J Kidney Dis 39: 1-266, 2002.

9) Sarnak MJ, et al; American Heart Association Councils on Kidney in Cardiovascular Disease, High
Blood Pressure Research, Clinical Cardiology, and Epidemiology and Prevention: Kidney disease
as a risk factor for development of cardiovascular disease: a statement from the American Heart
Association Councils on Kidney in Cardiovascular Disease, High Blood Pressure Research, Clinical
Cardiology, and Epidemiology and Prevention. Circulation 108(17): 2154-2169, 2003.

3) Brosius FC 3rd, et al; American Heart Association Kidney and Cardiovascular Disease Council;
Council on High Blood Pressure Research; Council on Cardiovascular Disease in the Young;
Council on Epidemiology and Prevention; Quality of Care and Outcomes Research Interdisciplinary
Working Group: Detection of chronic kidney disease in patients with or at increased risk of
cardiovascular disease: a science advisory from the American Heart Association Kidney And
Cardiovascular Disease Council; the Councils on High Blood Pressure Research, Cardiovascular
Disease in the Young, and Epidemiology and Prevention; and the Quality of Care and Outcomes
Research Interdisciplinary Working Group: developed in collaboration with the National Kidney
Foundation. Circulation 114(10): 1083-1087, 2006.

4) Go AS, et al: Chronic kidney disease and the risks of death, cardiovascular events, and hospitaliza-
tion. N Engl ] Med 351(13): 1296-1305, 2004.

5) CKD ###7 4 F(HAHFEEEM), FEEFE, 2007.

6) Yamagata K, et al: Risk factors for chronic kidney disease in a community —based population: a 10—
year follow—up study. Kidney Int 71: 159-166, 2007.

7) Keith DS, et al: Longitudinal follow—up and outcomes among a population with chronic kidney
disease in a large managed care organization. Arch Intern Med 164! 659—-663, 2004.

8) Ninomiya T, et al: Chronic kidney disease and cardiovascular disease in a general Japanese
population: the Hisayama Study. Kidney Int 68: 228-236, 2005.

9) Irie F, et al: The relationships of proteinuria, serum creatinine, glomerular filtration rate with
cardiovascular disease mortality in Japanese general population. Kidney Int 69: 1264-1271, 2006.

10) Nakayama M, et al: Kidney dysfunction as a risk factor for first symptomatic stroke events in a
general Japanese population—the Ohasama study. Nephrol Dial Transplant 22: 1910-1915, 2007.

11) Dinneen SF, Gerstein HC: The association of microalbuminuria and mortality in non—insulin—
dependent diabetes mellitus. A systematic overview of the literature. Arch Intern Med 157: 1413
-1418, 1997.

12) Hillege HL, et al: Urinary albumin excretion predicts cardiovascular and noncardiovascular
mortality in general population. Circulation 106! 1777-1782, 2002.

13) Klausen K, et al: Very low levels of microalbuminuria are associated with increased risk of coronary
heart disease and death independently of renal function, hypertension, and diabetes. Circulation
110: 32-35, 2004.

14) Kannel WB, et al: The prognostic significance of proteinuria: the Framingham study. Am Heart J
108: 1347-1352, 1984.

15) Iseki K, et al: Relationship between predicted creatinine clearance and proteinuria and the risk of
developing ESRD in Okinawa, Japan. Am J Kidney Dis 44(5) : 806-814, 2004.




Ea o n

B 1% O fe pEPIRIEE & 75 R

F Il

BAERESE F502 75 3R
(*FEk 204510 A 31 H¥1T)



HE£EE 2008 5 50(7) : 899-903.

W BBE |

RS % 00 SE IR 1 2SR

SF U i e

%@ﬁ@:ﬁﬁikﬁiﬁof @EE%‘@%%::%; 7 bmﬁ
SEHEROTHOETOAECUEL, BEERMICOA
LHEEHOBENSET Y, EETRBRCHTREEA
T ENTELRVLD LRS- TEL, bYETIE, B
W FF—FEbdY, V57 FORMBECHNTZHE
Hi3EkEEo 2N LS b 025 5, @A TORET
i3, BEESEOLMEERBORERI@BEAD 50 fFI2)

Ezrxn), BEEEORRDEHD LIiZLEE, B
FrrehEdenTwa (E1)?, £, bYPETHAKD
EarESsNE, B ETORL, Ihs0BiRELE
FEBORE - ERICIENE, BEEME, BEREREO
AETEFEIECEE L TR D, 2O REEITHRE
BloLt-oTEETH 2, BEBESEENICIRAET 2 0%
ESER, Cho oEEFERBELZRT LS (IR
DLETH B,

AT, BESOEFEE®HFICOLT, SENHED
B 5% iR T 5.

ﬁlk,ﬁﬁﬁ&%&ﬁumw%h%ﬁﬁﬂﬂ&—ﬁa
U, anThoEHoRENZEFRZRTY. &5,
WFhOEEMEERIC B\ T b BYEOERRE - MBI
DWLTREERLIBENDH B, I, HASHIREN
HEOHAESHETLIELIEFRO OB AK K2V TR
2T, CCkRehB LI, BEOKRBIEU R
B A = 2 —OBIROERT 5 2 L2, EFTRR~D
Mihic L > CTEEEZZ 605,
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