| —o— I

HEr 438 2019 5 61(5) © 525-556,

H A2 23
YNAXRZT - TVANEHDEL 7=
GA7I] CKD O BHELORS

YPNAXRZT - 7 U NEHDEL 7= CKD O BFRLERG WG

ZHE: Wk g B R AR E B~ 5 —
& H: R EHE KPR RGP R 7R ik AR~

mAR fE— BEE R BERARE RGN 7« ik A
WhEE - ki ShE FHRRAIRMEE I 2 v & — - R ERR AW B BRI R
ks R BB R FE R AR A TIZERNE 2 v & — B
N HER AN T FNZTRET =34 RSB - S IENR
wiEE M HHE R R AR IR & v & — R
®E T W PR BRI s e L L

It
St
P
JIn

CEE & AAYRRER R/ A AR EROE g S
M HAYRREA R A S/ A AR B EEE g &
ZEH EA HARRBA R - 2 I AR L ik &
(EL HAENTIR 2 HARS L Tk &
TR HAKE RIS 2/ AR R Tk &
BA M HAREER Lo ARSI LT f S
i AR Lo/ HAR SR RS
FMiEHERE OABREYZ

SHRRCER ¢
WA 20174 5H20H (& BXAEBRZESFENEESER -
FoMaE 201741028 H (REi) %1 MRS A 2018 4E 10 H 22 H
B3R 20184 3H28H  (BNR) B e = B s 2018 4E 11 H 27 H
B4 20184 4H 6H  (Web) “ET TR B 2R 20184E 12 H 6 H
H5hxiE 20184E 5 H18H  (Web)
Holaik 20184F 6 8H (iR BAREELGEIER !
H7H&EE 20184E 9 H10H  (Web) 51 MREEE e 2018 F 12 H26 H
52 MR At 20194 2H 4H
NESR ARGk sk 20194 2H 8H
% 50 [ H A2 e 20184E 6 H 8 H (FiE)
HAZEEYS L HRFRE2OGHRY v AP L NNTYy o aAX MEE: 2019FE2H12~28H
TPl a=7 -« 7L A4 LZEPFL 72 CKD ~DXfK

W Ola#®S.indd 525 $ 2019/11/07 13:@



526

W Ola#gS.indd 526

——

PN aR=7 « 7L A VEEHLREN CKD O FHREORS

FERE—E
ACR albumin creatinine ratio
AWGS Asian Working Group for Sarcopenia
BIA bioelectrical impedance analysis
BMI body mass index
BW body weight
Cr creatinine
Cer creatinine clearance
CI confidence interval
CKD chronic kidney disease
DEXA dual-energy X-ray absorptiometry
DKD diabetic kidney disease
EAA essential amino acid
eGFR estimated glomerular filtration rate
ESKD end-stage kidney disease
EWGSOP European Working Group on Sarcopenia in Older People
GFR glomerular filtration rate
GNRI geriatric nutritional risk index
HMB beta-hydroxy-beta-methylbutyrate
KNHANES Korean National Health and Nutrition Examination Survey
MDRD Study Modification of Diet in Renal Disease Study
MNA mini nutritional assessment
MUST malnutrition universal screening tool
NHANES National Health and Nutrition Examination Survey
QOL quality of life
RCT randomized controlled trial
SGA subjective global assessment
SPPB short physical performance battery
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LIS

EEDBEE2Z KL T, yla=7L7L AN
DHEHENTED, F2OBWIMELZEOLBIETA RS
A VRHA FPBRENTRBYY, TNEDFFEICIZL D
HNBEE T2 EEZONTVED, LAEEERED
FRRGEERNTTH B, £/, WiH L b HEIH L Vg

BEZThD, 0o z2E0F L 72 BB N (chronic kid-
ney disease : CKD) IC[EENAL 7T Y 24T L d+
TR,

PR CKD OB FEE IS O W TR, T B Es 1
T 2 FAHRE A 2014 R (DUT, RdRdE) ©
CKD iﬁ)ﬁ FH (R )Y OBHEREX I, T RL ¥ —

ﬁﬁ,ﬁ07b®ﬁ‘iﬁrénfw(§
2)‘”0 it, CKD 244 F74 2218 Th, ZOAH

—NAIREEAREYTH Y, e DBFHEOWERY 27,
TRET IV AL EEZROIICH LT, A EH
REEEST 2 BRI TV Y, kE, AFETHR)
P aR=FlE, ZREFILaR=ZT O “PERICEET 3
HD” L CHBICEET LD ICERL T 508, A
BHETIBRELZ FH T 52012, A EHIR?%
BICETIN T80 % FIC i+ 2 2 L oEE
Py mFHsn L3y,

P AR=ZT OV - WEDLDITIE, TR AEL
EEIE (1.0 g/kgBW/ EIL/{L)ZNﬁxJJ k%x S5NTWVWAEC
LY, CKD O L LTkl EEREOH
BROLT, 7oA 0E CRHIIR) L I3MSZ L2\, oo,
NaARZT DT DD TIEAR L, EENLBREEEH

WL HE A A 2RI IE 2 L, 2 AT CE IR o filL T\ % CKD OfGlrhicy L a=7 2450 L =54
+£1 CKD ODEEENE
REE EHRX D Al A2 A3
IS WEFIITIVR|EBEFZILTIVIR
A R7ILT7ZvES(mg/H)
BRI R7 L7 X /Cr kb (mg/gCr)
30 Kk BEEAR BEEAR
ggﬁ Es WETILTI VR
ZREBRE REAE=Z (g/H)
BEE RZEH/Cr H (g/gCr)
PNE ; ~ :
Z ot 0.15 K& 0.15~0.49 0.5 Uk
FEFF
G1 et >90
EEXRRZ -
G2 BEET 60~89
BE~ N
GFRE% | &% pgEET | 070
(mL/4>
.73 m? PEE~ ~
m?) | G3b =T 30~44
G4 SEET 15~29
FPERE
G5 (ESKD) <15

EEEIFFRESE - GFR X% -

T2, DMEFRTHEDY RV ZZEMDRAT—I B,

3FE, VRAVIELERT B,

S

EARKDEBDELRAT—YICL DAY %, CKD DEEZIZFET, RIE

# , ALYYN, KAEOBICAT—INERT
(X#k3 £ D3IA)
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xR2 (BUEBRERICHT 2REREELE 2014 FhRk ((RFH CKD)

ATF—Y IXRILF— fehlE<E BiE AT L
(GFR) (kcal/kgBW/H) (9/kgBW/H) (/8) (mg/R)
(Xein_ggo; BRSRE LEL HIRR A L
(GXF;_ (;)2829) BRISEEE LG HIE R L
(éFj_F_i 25123) 0.8~1.0 HURRR U
(éFj_I;;(;{ig) T 0.6~0.8 = e 2,000
(G7I\:I§_ 1_52'39) 0.6~0.8 =1,500
53?515ﬂ3 0.6~0.8 1,500
(E?Fﬁ?gifﬂm B

E)IRILF—PRERER, BELBEZREIT BHIC, BHIDIEREFERRK, EHLE)DHARSA
Vg EEZRUTRREBICIEU TREY 5, £, Fi, SRFHELLEICLDERD,

) AREFEAMICIEEREMAE (BMI=22) Z AW 5,

DEFREDE Z T2 BT L, FrC, AL ERIRZ
T % CKD LfEMIT % CKD D& 25 &, BT 284
DEBOHZZRLE L, £, WK ILaR=ZT
& CKD Z&HEL T 28B4 1E, miFEDY A7 2L <
W77 AECERZENT 2, &E, 7L Lid%va
K7 KD SEEBEEDIAC, BWHEEIC S —E D BRD
%, ZORFFEOIET VAR L a7 LD b
iz, ZORETE Y LA T ERLE LT,
ARFEFFEORS TH Y, SRREEEEDHE T
Hb, GHOIVANEGO LT DEIET YV ADREM
SINTBET, A P74 ELTEMTINERD S,
2019 4£ 1 H £ T3k % JA < IEE - GFAfi L, EERIVBER
ELTOBM(Q), A7 —F Xy b (#HESESD) B L @S
X2 L 72,

(Xmk4 £D51R)

51 AR

1.

PN aAR=ZTBESA P74 MERZERS. a7
BWENA R 7422017 F HAY LaR=7 - 7L 4L
gy, NI IF4EBRAYE I AR N R F IR &~ & —, 2017.
RHEERIZEEE R (27-23) « BA#EERE, 70401
RN, FRAIE A (T B ek, EEhEE, SR
BICBEAT 284 F 74 UPERIC AT -3 EmFREE. 714
VBN A B 2018 k. HAREZEE 22, ESL b
NERLEFFEEMN L~ ¥ —, 2018.

H A B g2 2. CKD 294 A4 F 2012, R © SRR 24t
2012.

AR B gk 2. 1B o 1o 5t 3 2 R g ek AL HE 2014 SR,
B BRI AR, 2014,

HAB 22>, CKD 229854 B9 4 > 2018. i : Ha{E
4k, 2018.
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QL BYIANRZT % EHL /- CKD DIFFEE FRIT?

ATF—bFMX2 b
+ CKD DH )L aR=ZTPIIEICII L ER DG § 5,
*CKD IZH N aR=7 2507 2 EIE—MBADO LD bE <, CKD AT —YDETE LHITHMT 5,
cCKD iIcH v ar=7z &0 L a0t PElE, 6L 2uEaXk 0 ARTH S,

@ O AR Z 2V F—FRORECHLGELTwE LE
# )L aR= 7 1% Rosenberg I & > TIRBI N & TH Z6TED, 5@ L% E0—MBiiEY A
2V, Wi L OMETIED DO R B DR I B JHRFITZ T, ®E, @7y F—v 2, RARME Sy 2
5N BIEMERET, SARERERIE, QOLIX T, ST 27 % ¥ DDA & o Fo CKD HBERA ORI R DRI 25
I bDThs, HARDETICMAT, HHDOETH S L, SEXFRERPELGLTwDEEZILNSY,
WCIZ BB DIE T 2 PE ) B csiisha?, CKD ¥ T aR=7BELA T4 20179 TIE, S a
ICBT 20N axR=7OFRERHERICIE, ZAXCHDOE KR T7IEEROBHIEERS D (R 1), EENICK -

F1 YIIRZFOLMICETZ Y MATEDLLER

EWGSOP AWGS IWGS FNIH FNIH slowness SSCWD JSH
S RtEaE " " <1.0m/#H2 Wi
Gamssy | So8MA | S8 T g omm - <0.8 m/ <400 m -
) (6 HEHIT)
25 3 FEME(L3)
= = = LARILEHED
- M EIREE | REIRHE | NSRS = = =
B i . : : TERERGE | URERGE | URBRERE SRS/
gy | PEEMER | OSRMLE| OBEBER | oo mEE | © BMIBER (ko) B EHED
S REIEE
(ASMI)
(DXA) (DXA) (DXA) (DXA) (DXA) (DXA) (cT)
L3 LRILEED
i S RIEE
E EEBOD B B B B HEE B
f% $Y:J7E <7.0 kg/m? | <7.23 kg/m? | <0.789 kg/BMI | <0.789 kg/BMI (20;?/(131_?) <42 cm?/m?
D=1 DF17 =]
Bl py | 2EERED] gy it it it 2 EERED it
2 | A7E fEA <5.4 kg/m? | <5.67 kg/m? | <0.512 kg/BMI | <0.512 kg/BMI EE S <38 cm?/m?
CAIE
jj—;g (BIA)
(BIA) (BIA) U ps B 1R B & D
S RHHIEE
E=EED St , Bt ,
Tl <7.0 kg/m <7.0 kg/m
-2 E—Ei%ﬁ%@ 2o 2
B <5.7 kg/m? <5.7 kg/m?
B B . B Bt . B
i <30 kg <26 kg <26 kg <26 kg <26 kg
(&%) Zoit Zit _ Zit ik _ Zit
<20 kg <18 kg <16 kg <16 kg <18 kg

EWGSOP : European Working Group on Sarcopenia in Older People, AWGS : Asian Working Group for Sarcopenia, IWGS : Inter-
national Working Group on Sarcopenia, FNIH : Foundation for the National Institutes of Health, SSCWD : Society on Sarcopenia,
Cachexia and Wasting Disorders, JSH : Japan Society of Hepatology (MILARZTZEAA R4 2017 Fhr& D51 )
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530 PnaxX=7 « 7L A NEAHELRE CKD OB FHEEDRS
%2 CKDICHIFBHILARZFOEHIEE
2T DR PILARZ T EHEE DN
sEEE | RIIE TLAN=T W BILORZ T OEGHERE
BE HHOKD| % =7 DEFHRE Y | BiELiE| P
2TF—3 EHip n BMI
Isoyama N 2014 G5D 330 G5D ; 21% 63 22/46 | 22.5
Pereira RA © 2015 | G3a~G5| 287 G3a~G5 ; 6% 60 14/3 21.8
) EWGSOP
Ren H’ 2016 G5D 131 G5D ; 14% 56 12/6 22.8
Bataille S® 2017 G5D 111 G5D ; 32% 84 25/10 | 23.6
EWGSOP |G2~G5; 12% N/A N/A N/A
Souza VA? 2017 | G2~G5 | 100 G2~G5 : 29%
, *
FNIH (G2~G3a:35%, G3b~G5:66%)| '° | 1118 | 32
G3a~G5 ; 26%
Ishikawa S'® | 2018 |G3a~G5| 260 AWGS (G3a:17%, G3b;20%, G4; | 80 48/17 | 21.5
29%, G5 ; 38%)
G2;13%, G3a;21%, G3b; 22%,
1) -~ XAk |G4;34%
Sharma D 2014 | G1~G4 | 11,643 E%HEHE&E@& CpoEers - G2 12%, G3a: 7%, | VA N/A N/A
(NHANES) G3b; 17%, G4 :; 16%)
Androga L2 2017 |G3a~G5/| 1,101 G3a~G5 ; 22% 76 | 133/112 | 23.4
B G1~G5 ; 5% %
) 5070 | DXAICELSD | (G2:6%, G3~G5; 18%) 65 26.5
Moon SJ ™ 2015 | G1~G5 BRABBA1AE D & 239/407
=it (KNHANES) |G1~G5 ;6% 63 27 4%
6,555 (G2; 7%, G3~G5; 13%) .

EWGSOP : European Working Group on Sarcopenia in Older People, FNIH @ Foundation for the National Institutes of Health,
AWGS : Asian Working Group for Sarcopenia, NHANES : National Health and Nutrition Examination Survey (US), KNHANES :
Korea National Health and Nutrition Examination Survey, DXA : dual-energy X-ray absorptiometry, N/A : not available

(X#k 5~13 & D 1ER)

oY) OARSTFIEENSENTWLWSEREELH B,

NTHRWI EPRINTWV S, FHClE European Work-
ing Group on Sarcopenia in Older People (EWGSOP) IZ & %2
WIEHEDS W SN2 2 %0, bYETIETY 77—
¥ v 7' 7' )V — 7 (Asian Working Group for Sarcopenia :
AWGS) DB HHERE SN T 5, CKD DHAICE
DM EEDNHEY) T B 5 )% MG L 7a 513 %0023,
7Y 7 i L ERGEE DO N4 DFRIEDBECEEZ D L,
CKD %X R & L = ZWiEHEIC DV TH AWGS DI K
ZHC2 ORI NS, BIKRODZHNICIX, DEXA L
Lk 2Ay bA7MHZR LTS bD0% 0035, BIAEIC
k2hy bA7MEETRLTR2bDLH 3, BIA L L
FRC I BREE & BT IRIA IS 3D B, RBINELIET 7 & A
X~} (subjective global assessment) IZ2\\C, ZILZND
Ay A 7EIC X % CKD BHEOY VA= 7 RERE
WL 7SR D 208, WEFEICLDRERLRARE L
DG STV (R 2), EHN AT 5
W, WTNOBWHEETH DR WORBURT, ALUE
WIEHETH WA IC L > TR E v, 2D, AWGS D

%‘&ﬁ%@%%ﬁi&?%ﬁ)

Z DM DZWiHEAEIC X 2 E

— 7 LY TR T 200 HE N TIIEYTH D, &
5, EWGSOP DZWHILHEMNKET I 'Y, AWGS D2 kLiE
LESBRBETINDREERH D, TFEPILETH 5,

KA B S 2 AL (NHANES I,

1994~1998 4) 12 & %

&, RIRIRIEE R (glomerular filtration rate : GFR) DK T &
537V 7 2 VRO CKD BE TR, HRRD D
BkAE & BT - i

ZEMBICHD TV, F,

DR E TR a

7 ¥ A (Cer) 90 mL /53 PA IR B &, 60~89 mL/47,

60 mL/57 ARjii & CKD A 7 — ¥ h3it
BE - MR T T2 2 EDRINT VB9,

NRL 2T 5Ty CKD HEZ /MR & L 2W4E Tl

Cer PMERIERNIZ &7 A<

HERERD %L,
7F = (Cr) PR LR T &, Cer 238

ICFEWE C OREIREEDEML T 2 2 L3 E I N T2

bbb, CKD DEITIZEE N,

BROBMETL,

F—=FWEICK B E, ZJLTF= P

BT T 512, SHITH
RFERE%

=]

HX

PR 7 v
IR T 3

%Wg%ﬁ

PELEMNRBINTLET, CKDAT—Y ZLDH L

S
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(%) Method A (%) Method B
100 100 -
et Sarcopenia (—) o Sarcopenia (—)
80 ~Qv:l 80 ~D"‘DDQ
o--O B--q
b---D----D-D--D-D.\~ ‘D---DD--DD\
o 60 - 'D-D-DD-D-D. © 60 - \‘D-DDD-D-CJ
E SarCOpenla (+) % Sarcopenia (+)
@ 401 @ 40+
201 20 4
Log-rank x2=4.7; p=0.030 Log-rank x2=4.2; p=0.040
0- 0-
0 10 20 30 40 0 10 20 30 40
Months Months
(%) Method C
100 -
e Sarcopenia (—)
80 %
b\.
g 60 1 Tpeeag----oc -
2 3
=] i o---0-0
@ 40 Sarcopenia (+)
20 -
Log-rank x2=9.1; p=0.003
o - T T T T 1
0 10 20 30 40
Months

K RTF—YG3~G5ICEFBHILARZTFEHEZEOEMTFE
Method A : EBEFRREBERIC K 25, Method B : SN A XY MK 25, Method C : BIA AT & % 57l

ARZTOEPBEEREF 21T LD, 18] E L T Korea
National Health and Nutrition Examination Survey (KNHANES)
2k %L, CKD DA T — Y03 13 EHi AR T OB X
AL, E¥BLOCKD 27— Gl, G2, G3~G5 T,
BEIXZNEN2.6%, 5.6%, 18.1%, XML 53%, 7.1%,
12.6% TH -7V, bHETYH, 7L CKD BFICH
T, Yrax=7E&HOMEIEEC, V— TRIREE L
ZOVRAZHTTHE I EbWMBESNTwEY, DEk
D, PLaR=7OHEHHEEIT—-BRAD LD S CKD EH
TS, CKD AT —YOMEfTE &EHIHIMT 22 LI, 13
B L SR EEZ 5D,

P a7 EEL 7 CKD BEOF#HI3, A0FL 7%
WA & R U TR AR E LT % R CrdE
i &SR R YRR L - E T, IR CrdBt R AR
YT 213E, TEOLLAHREMETT213EHREY R 70
ERLZY, BIA #E Bhih g AP & BT3¢
BHE, FBWERBH T2 AA Y MLk a7 L

S

(Xmk6 £ D5IMA)

Wi L 72 CKD A7 —3 G3~G5 T, WIhogWiiikc
HoThH, YNax=7D0EMHITFELRRTH S Z L2
BENTwB (R, 7, BTREPENZ &y
AMET L7z CKD H#H T, fRIFS 417 CKD HE3 L Hig L
T, ERPHROEGC EAREINTLEY,

ks, BRI L ARE ORI FRICH T 2R
BTHhHrV N ax= 7l E I RBH D, yrax
= 7 L CKD BF DT Y R 7 Tlde v Ew ) HE D
H2"7, FHOKETIE—BALICE TS CKD BHiIc s
WTHEEOBE DL AE L D bE, HARONRIZH Y
N aRZTPIERE L EENT VLA ARERS 270,
HOEEEINT — ¥ DEFIIIEERBETH 5, 51,
BURERUTIE YV 2 <= 7 Il o BT 5 R SRR IS T 5
Ay MEAZEICOWTarye AL, BEAETY
7 ANCHEEHEOERD R 2720, bHED CKD B
CBT 2L a7 IHOER, ZOHELE TR - &
WP EICOVTRSHOBRRETH %,
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Q2. HIANRZT % EHL /- CKD TIX, B4DKREICLY, ALK ERIREZEEH D VIZERMTAEH?

AT—FMXA 2B

YN aARZTELEP LT CKD AT — G3~G5 TlE, 7=AEEHIROREN 2534 2501 H 3,

KBRS Y Z7DBEWCKD TY, SV R ZR0H N aR=2TFOREL ED S, AL EFIROEN 2 E2ET 5,

c AT ETIROEEE L ORI, GFR EREAEL I TIEZA L, BRI T BE L R Ao i) 2 7,
THEYRA7RY ) a7 OfRER & S RENICHEI§T 5,

)R

A EEEREOARII T L aR=7OERNTH D,
KEDOLDIEFHah i AMECEEENERI EE 2o
T3, CKD D77 & LIEEE A4 (ESKD) & S6LE -
DML L) TH Y, A ERIRIZT E L CRiFED
M %2 HIICEf S LT\ 223, B CKD BE T A

All-cause mortality

IECEBEREDID R WIZETTY) A7 PENZ EPRE X
nTwz, 7, % Ot CKD B#& TlE, ESKD Y 2
ZEDFED Z7DIFIDELY, PLa=7raePEL
72 CKD & DL Y A 7 13 FEEHF CKD B3 & i L <
LERBINT L EY, BHEREHE L LT AT RIHIR
Z RN L T 5 CKD BFICY L a=7 2 A&0F L 2854,

Cardiovascular mortality

Summary of
relative risks
from
categorical
meta-analysis
(dipstick included)
(—, %, +, =++)

Kidney failure (ESRD)

ACR ACR
10~29 |30~299| =300

eGFR
60~75

eGFR
45~60

2.0

2.2 2.8

Progressive CKD

ACR ACR
10~29 |30~299

W Olai@E.indd 533

eGFR
>105
eGFR
90~105
eGFR
75~90
eGFR
60~75
eGFR
45~60

3.1

eGFR
30~45 | 30
eGFR
15~30 | 40

K1 CKD A7—YHIORET, DMEFRT, KEBAE, FINBTEEL LV CKD ETOEXTY XU
ACR<10 IZRERIEEDREH—, ACR10~29 (3£, ACR30~299 IZ +, ACRZ 300 I ++ M FIctHY T3, (CtEt4 £h3IA)

S
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275

N
[¢)]
L

25.2(19.0, 33.4)at —10mL
25+

6.4(5.3, 7.8)at —5mL
3.3(2.9,3.8)at —3mL

Ref. at OmL

Percentage of population

T T T T

—-10 -5 0] 5 10

-20 -—15
Slope of eGFR (mL/min/1.73 m?/year)

K2 eGFR DETERERNDOKRABFREDHAE/N\TF—KL
R—2ZZ4 D eGFR H' 60 mL/23/1.73 m? KmDiHED, BE
AN S 2 FHD eGFRIETERERN S AT REBAREDRAE
I\Y'— R, (PAR, % : population attributable risk percent, A

OF5Y X 7E&) (3Tt 13 D Supplement & D 31A)

iz DREFICEBIT 2 I I ELRBEREZERL, AIECHE
HllbR% 2 0 F BT 2 28T 2 2O HWBEIC R 2,

CKD HAEE M TIRAANNZEA Y A7 RS Tv
2755, ESKD &FEL 72 Dl 4 DX Y R 7 % FEIT/ER S
NnTwz(@1Y, GFR X4 B L TIE, CKD 25—
G4~G5 3T TITHEST L B A 20RETH D, B
BVAZIEELDTEL, IREZOEN, BMERYE, R
BHEREE 722 AL R T WY, 2 AE CEHIRIE CKD
BE T, FEIZ GFR 2830 mL/43/1.73 m* £ ¢ ESKD Y A
I RET &2 2 755, CKD A F — G4~G5 “TESKD
VR 7 O E HIN E T 2580, 7AE < EHIROBEgE
EHET 5, —HT, YR IZPI L a7 OMER
En6, AESHEFROENZ2ZET 5,

fliitt CKD BE D% { 33%M4 % CKD A7 —¥ G3 12D
WTIE, REHXIIIC X D HNEZ ESKD Y 2 7 8K & <
5505 (K1), SOk, IREAR, BRI N EE, ESKD

S
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DHR ) 27 DS, fHi%x DIERITRENTE 2061 %
Mt 22 LRI EEZ S NB,

FREEARIZDOWTE, BEREESHD A1 A2 D ESKD Y
A7 IEL, IREAED 0.5 g/ HARMTIZESKD Y A 7 &
DY A2 DI EBEEINTREY, KAz, b
DEH S 1L, REAEN 1.0g/eCr U LY, R7 L7 Vi
731,000 mg/gCr BL L9 "CIZ ESKD Y 2 7 D & & 23y
INTWw3,

RIREBEAR T I DWW T, S GFR (estimated GFR :
eGFR) D& T %A% —5.0 mL/43/1.73 m*4E 'Y, —3.0 mL/%y
/173 m24E 121 (R 2) Y o fElE, 20l FoRf L il L <
ESKD Y A7 DG 2 EMRFEINT WD, &E, AL
IR 13 GFR AR TR E 2 MH$ 5 2 L 2R L7 X & fig
e, WRE %> 7 15 WgEH 12 WFZEI2 3> T GFR K i
FEDI-3.0 mL/ 53/ 1. 73 m*/AER R T 2 05, BHIK
TSR REGNIC 1L, 72 AE CEFIROSI R H 5 L&
Zonn'Y,

ESKD Dffit V) 2 7122w i, Tangri & oY
DREINTED, boEEZ &L 320 2K — b TIEHEED
watastrbn 9, I AER, TR, eGFR, 7L 7'
YRR SR SN, TElOY = 79 A FT2H%E S
AEPRIC ESKD & 72 20U 2 7 R CTE %, Z OBMED
0~5 % |3 ESKD DV R 7 2M&\>, 5~15 % 1T, 15 %
DL B & §Hii© F 5 (kidneyfailurerisk.com) .

—J7T, Y AZIZOWTIE, Hil CKD BEICBIT S
fok ) 2 7 2 BT 2 HFELWME SN T2, OAA
TOEYHER, YL a=T7R7 LA VESH L CKD &
HOBRADBATITHY, SHOMNBIBIETH 5,

DlEED, rax=7z2460FL 85&, CKD A7 —
G3~G5 Tl AX S BFIROEM %R 2, il % D3
K& LT, GFR EREARZ T TIE AL, BHERE MM
% ESKD Dffixf ) 2 7, BV A 7P )L aX=7 D
JEe D S IATICHINIT 5, BRI 2HREE LTI, IR
HEEIZ 0.5 g/ HA, BRI TEEIX -3.0(H 5wk
—5.0)mL/43/1.73 m*/ - A, ESKD #xf V) R 7 1% 5% Al
MWEZEND, 27701, YraR=72450L7EE6D
CKD DUEERNIC, 2o DmZzma LamEizkl, &
BOWETDH 5,

51 AR

1. Watanabe D, et al. Age modifies the association of dietary protein
intake with all-cause mortality in patients with chronic kidney

2019/11/07 13:@



10.

W Olai®&.indd 535

——

Pra=7 - 7L Az HHEL 72 CKD ORFHFRIEMRET WG

disease. Nutrients 2018 ; 10 : E1744.

O'Hare AM, et al. Age affects outcomes in chronic kidney disease.
J Am Soc Nephrol 2007 ; 18 : 2758-2765.

Pereira RA, et al. Sarcopenia in chronic kidney disease on conser-
vative therapy - prevalence and association with mortality.
Nephrol Dial Transplant 2015 ; 30 : 1718-1725.

Levey AS, et al. The definition, classification, and prognosis of
chronic kidney disease : a KDIGO Controversies Conference
report. Kidney Int 2011 ; 80 : 17-28.

. Mircescu G, et al. Effects of a supplemented hypoproteic diet in

chronic kidney disease. J Ren Nutr 2007 ; 17  179-188.
Cianciaruso B, et al. Metabolic effects of two low protein diets in
chronic kidney disease stage 4-5—a randomized controlled trial.
Nephrol Dial Transplant 2008 ; 23 : 636—644.

Yan B, et al. Effect of diet protein restriction on progression of
chronic kidney disease - A systematic review and meta-analysis.
PLoS One 2018 ; 13 : ¢0206134.

De Nicola L, et al. Epidemiology of low-proteinuric chronic kid-
ney disease in renal clinics. PLoS One 2017 ; 12 : e0172241.
Obi Y, et al. Impact of age and overt proteinuria on outcomes of
stage 3 to 5 chronic kidney disease in a referred cohort. Clin J
Am Soc Nephrol 2010 ; 5 * 1558-1565.

Inaguma D, et al. Risk factors for CKD progression in Japanese
patients : findings from the Chronic Kidney Disease Japan
Cohort (CKD-JAC) study. Clin Exp Nephrol 2017 ; 21 : 446—
456.

11.

12.

13.

14.

15.

535

Kidney Disease : Improving Global Outcomes (KDIGO) CKD
Work Group. KDIGO 2012. Clinical practice guideline for the
evaluation and management of chronic kidney disease. Kidney
Int Suppl 2013 ; 3 © 63-72.

Kovesdy CP, et al. Past decline versus current eGFR and subse-
quent ESRD risk. J Am Soc Nephrol 2016 ; 27 © 2447-2455.
Coresh J, et al. Decline in estimated glomerular filtration rate and
subsequent risk of end-stage renal disease and mortality. JAMA
2014 ; 311 - 2518-2531.

Rughooputh MS, et al. Protein diet restriction slows chronic kid-
ney disease progression in non-diabetic and in type 1 diabetic
patients, but not in type 2 diabetic patients : A meta-analysis of
randomized controlled trials using glomerular filtration rate as a
surrogate. PLoS One 2015 ; 10 : e0145505.

Tangri N, et al. A predictive model for progression of chronic
kidney disease to kidney failure. JAMA 2011 ; 305 * 1553-1559.

16. Tangri N, et al. Multinational assessment of accuracy of equations

17.

18.

for predicting risk of kidney failure : A meta-analysis. JAMA
2016 ; 315 : 164-174.

Bansal N, et al. Development and validation of a model to predict
5-year risk of death without ESRD among older adults with
CKD. Clin J Am Soc Nephrol 2015 ; 10 : 363-371.

Grams ME, et al. Predicting timing of clinical outcomes in
patients with chronic kidney disease and severely decreased glo-
merular filtration rate. Kidney Int 2018 ; 93 : 1442-1451.

2019/11/07 13:@



536

——

P aR=7 « 7 LA NVZEHEL A CKD D kDI S

Q3. HINIANZT7 &ML/ CKD T, BEEZ EHEZEHLY, MEOGHAIE, HLaxXZ7oOHEIC

25—

q3hH?

X2 b

I aRZ T EAPEL 72 CKD T, SFEEES L OETHEENY IV a R 7 OUGEISHR & HENICTIZE L 72
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- PRI CKD 2005 & L 7Bt i, SEEpL IR -

N DYCEICENTH 5 2 EBHEINT VS,

- G R RR L LR e, B L AERE OO, EEREEM K DL a R TdGEICESITh B 2
b I TV,
YN aARZTEEHE L7 CKD IZB W TS, HEEFEZ YL a7 OUBICENTH D, B & Rk i
I, EEFGEYIR X D ERITH 2 WRBIEDE Z 515,

c ZOGEDRHEEL, A
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PLa=7 AL CKD BEEZNRELT, YL
AR T7OEEER HNE L RFEE, EEREE X O,
MiE ORI Kk 2 EEN RN AR ORE BV, &E,
RIETIEY 7Y AV P 2EGURENAD, BFFELELT

ECHEBRUGR E LIP3V X —HR 2R T 2 2 EHEETH S,

—RIVIZ, PN aAaR=ZTORED-DITIE, WYk A
FCEEIROMER LEERGES RS hTw s ™Y, &
HPEH ORI OV TIE, FLa=TREP 7 LA
N DOEMHE TOEMMEE R L7 RCT IZHIA S 1253, 2R
IS TZORELMEIC LD RAES Z L (RD,

AR % BE DX Z BT CRFRETMIC X 25 8HR, S iime
K1 RARFKE -PI/BYT7IAYMLZREFEREEBOYILARZTFOEROUEDRICOVWTOHRE
s 5% AABE |3y hO—)E | #R9 we IEMESL
” = 73/ HBEE
Bauer |HILOARZFZREDIEFY IV DE|AAY—FU|(13B|BFIEEND TR, UEHER | TTAIEKEENELLZ
JM? | S 380 A A ¥ > s{t| L powder 7o ER&DEL GBS, SPPB|1.5 g/kgBW/day vs. 0.9
whey 3 EE) 9/kgBW/day (baseline |&
1.0 g/kgBW/day)
Cramer | SREBEXRFATHIL AR |Eons:20g7zh |Cons:14gTch |24 B | THRERESE—7 N, HE, |KAIEKEEBRER LT
JT9 | Z 7(EWGSOP) M| IE< &, 299 IU|IX< &, 147U Bh, SITEEOREICHEMRED (1.3 g/kgBW/day vs. 1.1
=i 330 A E4¥=>D 15 E%3>D(330 =FR <R L bWE, BHET O |g/kgBW/day (baseline (&
g CaHMB (330 |kcal) WHILORZ P TR TERR A, B8R |0.95 g/kgBW/day)
kcal) EWMRH DD, BH - HTEREEHE
TLTWBHILOARZTFEERL
Tieland | 7 L - JL O & 6 & |30 g/day Dfc A | T A 1E < B % | 24 1B | FEERESTHE (SPPB) I32¢&E L 1chY, | fcAIE < B 30g/day (315
M® |65 A(HILORZ7|IE<HE BEBVWTS HEEIWELEN, S E 1Y 74kg H 5+0.49/
ERRS7L) R kg RHE
Flakoll |=#6Zztt 50 A(HH)L|2gHMB, 5g 7 (A 0 Y —% UL|12:8|get-up-and-go 7 A I, EEFA, |7 = /B 8.5g/day (&1E
p7 ARZFZEBRSB|ILFZY, 15g|VWTS5ER BH, REREIHELE BT 68kg N5 +0.13
L) mESA g/kg EFE
Dillon |=#ZztE 14 A(FJL|EAA15g/day |75 R 3NB|HE - N—RDHERBRE - IGF-1  |EAA15g/day (FREF 1Y
ELY |ORZFERRSHE HIFENWE LT 73kg M5 +0.2 g/kg EE
W) 2]
Kim I IRZTIRRED |EAA6g/day  |health educa-| 238 [HTREEIY FO—JLLD®EL |EAAGg/day IF A E T
HK? | Z#E 155 ADS5 tion feh’, TEHE - BMRESHNICIERE |40 kg DS + 0.15 g/kg =
TFI/BYTIXY U GESHBDIESIHNHRERSHD) %HE
N D 39 A
CaHMB : calcium B-hydroxy-B-methylbutyrate, EAA : essential amino acid Tk 4 ~9 K DER)
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=& KR AN 5)) R
Yoshimura |73 /BPIZAEKBEY TUXAYNCLZ | IEAEKBEY7I /B, SHAREHEEHNI(Nm/K) OHHET D
Y10 NADH B 52D RCT, BMETHILAR|IFZAT XY, AF5—F|H, NEHE - BRIEE - BH - H1THE -
Z7REBEEZHIINTWEE R7FRK(3~4A1A8) Timed Up and Go 7= X M [dE LW
XuZzR™ FE/BOIEAMESCEBY TUXRYMNCEBZ | 7/ BYAEKBY | REBEYTRHADEILLICH TU XY
NADHB 9 DD RCT, 65 RULDOEEE | 7YXV (9 H~24:38) |OFRIEAWN
(HILaARZTF EEFES W)
Tieland M2 | FeAIEK BRI /BT TUXY MNCK2Z | 7S /BYEAIECEY |RISIS, TEGAH, BAICHERL
NADHS 8 DD RCT, EEEE (VILAXR|TY XY~ (84~730 H)
ZT7 LIRS
XuZR™ O Y Y FUXYRNCEBNADH B9 A1V Y EESYTU X |FROICAIFKBEPEEREZEMESEL
DD RCT, 8WHEFE(HIILARZFERFBRS |V E~6 HA) D, BRIEHEE LK U TROBRIBHENDE
AR [Fm-ote
KomarB™ |OA4YYHTUAYKNCEBNADHZ|O1YVEEEY FTUAESE -BMI 2 LT3, HcHILIRZFOFR
16 M RCT, SE (HILARZFERES |V ~(10B~2F) BREHODANSKELREHEZ LIFPT W
AR h, BAEHELRL
WuH™ HMBY ZU XY MNCKZNADHZ 7 DHUBZEL Y TU XY N HEEBINICHRSH D, BBIHEFIEP IR,
D RCT, S#E(YILARZF7 EIERS 4| (8~48 1) BHOLEEEHICOVWTIRNRICE > TE
L) %3
(z#Ek 10~15 & D #ER)
(cm3)
400 t s —JC, PRFFH] CKD & IS & 1) 25 BREIC O » T,
= . MY ~NEY T =2 a vy A B o4 v i3, EIHAER
L€ %Y S REEREIC BT 2 QOL % deif - HERE S 2 WHEMED D 2 C
[O]
5 § 200 - ED S, EHPC B AR 2 B L 2203 o MRS 2 HifH CH g
e °* BT 2 L BRELTORY, £, LYRF VR
‘_g’”éio 100 o HE) 2 S OEBEEEIC XD, 6 HMISTHEOILE T, K
= § —-.—“'—..— BEEBDWIHIRE, 2% X QMR O8N 'S, e sE
S 0q Tele” B X UL FEORBORIN 2 % b e L1 Wi
o0 ¢ %, X512, 7L A L%EET CKD 25— G3b~G5 %%}
_1 T T » W
AE CE REL128MDRCT T, LY RY v RAMEE X A
K1 LYRYYREHELVEREEHOHAICLIHED FKEB OO IL, BRFETHM L KL T, iR LN
10 DL 7 LG ST ) (B 1), Wik BkEhE

AE : BEBREEE:, CE: L YRV Y ABHR LKV EBREEHE
t I R=ZATA4 2 EDRET p<0.05
* I R—XTA YV EDHRT p<0.01

#  AMFEEFH E DHE T p<0.05 (zmk 21 £H3IHA)

B L OW NS ICHTER R 2RO 0 T L2510 (%
2), EBIEEEEE X OCHEHOMEL DS LEZS
N5, yraX=7%450 L7 CKD BEICEWT, LA
BT Z BT 2 BEEPH O )L a R = 7 SEER)
PSR 2513 2003, BRI S X ONEBNEE & bt
HOME LD % 2 iR, SBROBHRETH 2,

S

WERBRREZRO L »o 2 LIFEHETH S, M EX
D, TR CKD M CIREBFEL T 5 1 O 8E I
AHTHDLIEWRINTED, Vrak=7r240L %
CKD BETH L PR Y v A B % & EE kI X 5
BRI NS,

SHBE D L BFEEOHICOWT, THlraR=7%
AL R T4 22017 FERIE, BT Y b AL~ EIL
Ho 2 TIEEWboo, BMAA LKL THLrar=7
DYFEIHME SN T0B?, £, HiEEZRNRE LE
17 D RCT D X ZEHTTIE, VP RAY v ZREH) & 72 AL
HAmopig, LRy vy dEsh e i L <, BiIE
e X O TR AEmT 2 2 EHEIN T 5 (R
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Protein supplement Control Std. Mean difference Std. Mean difference
Study or Subgroup Mean SD Total Mean SD Total Weight V. Random. 95 %ClI IV. Random. 95 %ClI
1.1.1 Lean body mass (kg), overall intervention periods
Amarson 2013 (27) 07 141 75 09 15 66 8.4% —0.15 (—0.48,0.18) —r
Bjorkman 2011 (29) 04 28 40 02 53 40 7.6% 0.05 (—0.39, 0.49) -
Candow 2006 (31) 1 2 19 04 16 10 5.3% 0.31 (—0.46, 1.08)  —
Candow 2008 (30) 32 06 10 21 04 13 3.7% 214 (1.07,3.21) —
Chalé 2013 (26) 06 1.7 42 03 1.6 38 7.6% 0.18 (—0.26, 0.62) -T—
Gryson 2014 (33) 07 08 17 -09 25 9 4.7% 098 (0.12,1.84) e
Hofmann 2016 (19) 05 1.7 24 03 19 26 6.8% 0.11 (—0.45, 0.66) o
Leenders 2013 (25), men 14 03 15 1 03 14 50% 1.30 (0.48,2.11) —_—
Leenders 2013 (25), women 1.3 0.7 12 11 06 12 50% 0.30 (—0.51,1.10) —_—r
Maltais 2016 (18) 23 13 16 16 1.03 10 5.0% 0.56 (—0.25, 1.37) —
Stout 2013 (24) 09 03 24 07 02 24 6.5% 0.77 (0.18,1.36) —_—
Tieland 2012 (13) 1.3 241 31 -03 19 3 7.0% 0.79 (0.27,1.31) e
Verdijk 2009 (34) 07 02 13 06 03 13 52% 0.38 (—0.40, 1.16) e
Verreijen 2015 (21) 07 141 30 -06 18 30 6.9% 0.86 (0.33,1.39) I
Villanueva 2014 (37) 23 07 7 -05 18 7 27% 1.92 (0.58, 3.26)
Vukovich 2001 (32) 08 1.7 14 03 16 17 5.6% 0.30 (—0.42,1.01) e
Zdzieblik 2015 (20) 42 13 26 29 15 27 6.7% 091 (0.34, 1.48) e
Subtotal (95% CI) 415 387 100.0% 0.58 (0.32,0.84) L 4
Heterogeneity ; Tau?=0.18 ; Chi?>=46.72, df=16 (p<0.0001) ; P=66%
Test for overall effect ; Z=4.34 (p<0.0001)

T T T 1
-4 -2 0 2 4

Favors (cotrol) Favors (protein supplement)
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Zo6N, YLaX=7E2E5HEL7ZCKD A7 —Y GI~G ICBWTHFAKEEZ 5N 3,

)

Te A E CHBIER O BNV GFR 3B IS —ii
WIS %, S, R 70 DL ETIMEICAE S & 7
OV EOMRTIC X D ERN 2R BRI OE BN EE & <k
DY, LRI, Wlaesnbs 2 eicky,
SICETAEDME T T 22, ETHES IR 72 A
R AT CFE 2.0 g/kgBW/H) I & D GER 138919 %
B3, EliE i CFY 1.8 g/kgBW/H % 10 HIE) GFR 23K F
T2 EBHEIN TV EY, FHFEIZ 1.8 g/kgBW/HD 7 A
ECERZ HENICASE» S MGHEIT 2 2 L3 L weE
EZzon sy, HiiE CIOBRE 2 AECHEEZBINT 5
&, BHREDBEE SN AEMELD 5,

WHOEHED SBT3 72 A HE L BHREEICEIT 2
FEHIRHIEBZEIIE R OB SN Tw 37, eGFR
60 mL/43/1.73 m* DA_bCOMMASEE B B X OBEERIE O 72 o f
N7 TP 23 AERTEIEE L 2oRE oY, T eGFR 80
mL/53/1.73 m* DY A% P 6. 4 B L 7oA 7 v 7D
W5 ®, eGFR 80 mL/4y/1.73 m* BL L Dfltss Aotz 11 48
18142 L 72 K E D fFZE (Nurses’ Health Study)” 128> C, 7=
AE ETBECR & BBSAEAR T IZBE L 2o 72, 65 B
DEEENRE L REOBHETY, SFEE%IN 6.4
T, T AE S EBEE (4 50 1.0~1.63 g/kgBW/H)
1 BB AR T MBS rapid decline (eGFRcysC >3 mL /43/1.73
m?) ICEBE L 22 v 5 727,

PlEs, BERBETY 227 v HicE T, ESKD
YR 7 DK\ CKD A7 —3 GI~G2 T, ¥va=7
DYEED 7= DI R CEETEE 257 72 72 A BHEER
LCdhbLwiEzons,

—J7T, DIEEEY 27 0d 5 EiE T, AL
HIBIEEAS & EDMEREEBIEC & OBHE S S
TwaY, DIEREY 27 BECEREZ IR E LA
AV ORETIE, BRI E 48 4T, ZZAECH
B > 1.5 g/kgBW/HDO#EIZ 1.0~1.5 g/kgBW/H DREE &
Lo U ¢, DMMAEREBIC X B0 R 7 8 L URIETE Y R
7D Er oY, £, B A BT O 5

S

SO & R LT, DIAEREA Xy b L I3
CYRIDED» > T, @EANZVE 71085 L7457 v
FOWMETIE, A HEBIE?S W L (kE S o107
1.4~3.3 g/kgBW/H) XD IMEER Y R 7 CTHEL 2854
I, DIMEEEA XY P EBH L2206, AFCE
BRI LMEEEY 27 ML) A7 KT Th 5]
BIEL RBENTWw2Y, DErs, Pkl b LilmEn
BYRA 7 Db 5 EMETE, B AECEZS AT
1.5 g/kgBW/HZ A 2 72 AT S EIERE IR 5129 28
LRLFEZ6ND, BFEFEHIETIE, CKD A7 —Y Gl~
G2 2B \WT, WF &7 A BEEBINE RS 5 2 L ovHEsE
INTWBA, Hi CKD BETIRLMEREY A7 %2F
T 25EHIDY% <, CKD HE L LIMEREB Y R 7 TH 5 L
6, Yla=7z2&HF L7 CKD A7 —¥ GI~G2 I
BWTYH, ZAECHEERED LIROBZD—213 1.5 ¢/
kgBW/HEEZ NS, 72771, HARNIET B DLIMERE
HMOFAEIIWCK L RS LKL, HAAD CKD H#FICE
V% 7 AE CEHBRGE LLIMER BT L oBEIZ O W T
S BOMEDDIETH 5,

51 FASCHR

1. Denic A, et al. Single-nephron glomerular filtration rate in healthy
adults. N Engl J Med 2017 ; 376 : 2349-2357.

2. Hommos MS, et al. Structural and functional changes in human
kidneys with healthy aging. J] Am Soc Nephrol 2017 ; 28 :
2838-2844.

3. Walrand S, et al. Functional impact of high protein intake on
healthy elderly people. Am J Physiol Endocrinol Metab
2008 ; 295 : E921-E928.

4. Haring B, et al. Dietary protein sources and risk for incident
chronic kidney disease - Results from the atherosclerosis risk in
communities (ARIC) study. J Ren Nutr 2017 ; 27 : 233-242.

5. Beasley JM, et al. Dietary protein intake and change in estimated
GFR in the Cardiovascular Health Study. Nutrition 2014 ;
30 : 794-799.

6. Halbesma N, et al. High protein intake associates with cardiovas-
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7. Knight EL, et al. The impact of protein intake on renal function ated with an increased body weight and total death risk. Clin
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Q5. HIVANRZT % A6 L7/ CKD AT —2 G3 T, A EHIBOEMEITS>HE,

EDEEH?

AT—=hR X2 b

- Bl CKD 25— G3 TlE, 72 AE L EHIBORER %

ZOEMED ERIZ

156 DEIEIZ 1.3 g/kgBW/HB EROHZ EZ 2 51,

PN aARZTEZEMHLZCKD AT —Y G ILBWLTHREAMREEZ SN S,

)T

PN aAaRZT7ZAPELECKD BEEZRNRE LT, A
ECEERUR 2T 2 A AR OHE I BIR R TlE &
ot

CKD A7 =Y G3 ZRHRE L, 7AEHEEBEIE & B
BEAX NS> ESKD U X 7 2 Wi L 72 ¥ i 6 2 D FIROH%
IZDWTHEE T %, MDRD Study A(GFR 25~55 mL /4y
/173 m?)C, 1.3 g/kgBW/H & 0.58 g/kgBW/HD 72 A1E<
BRER T, 34ER o2 %8 U 7 @7 GFR K 1 i
R CE IR R o, ZDBROMNTT, B4 HH %
T3 0.58 g/kgBW/HEED GFR & F#E13 1.3 g/kgBW/H
BEX DB, 40 AL 0.58 g/kgBW/HEEDIE ) B
GFR & T IZREPLTH D, RHINAEK AL O
RN R ORIV RR I N TV 5 (R, 2ol tid,
0.58 g/kgBW/ H#¥D GFR "FHMEIZ, Bilth4 A H KT L 7%
%12, 1.3 g/kgBW/HH#ED GFR FHME & A U127 %2 D lEk

BRBHAA 2 0L BREEEE T, A (D72 < &b 2 M) ISl
1.3 g/kgBW/H T 0.58 g/kgBW/H O BHEHEAR TR 1222
7w E HBRTE 3,

£7:, CKD A7 —% G3 £ E 2 6N 2 BIEEAS L Ei
FEZE> 89 AZMRE L7 RCT TIEY, #AEHEER
H2Y0.6 g/ kgBW/HOBEIZHIBR 2 L OB & iz L € (FERE
DEEEIX 0.67+£0.21 vs. 1.54 £0.39 g/kgBW/H), 12 4 H
# D GFRAK MIilBR %z LEECHi -7, Thbb, FEFED
1.5 g/kgBW/H D7z AE  EHEIEREI, 0.6 g/kgBW/H & L
LT, BRBETHREZELIE S 2 ERRINTY
%, B, ZOHREITE\NT0.6 g/kgBW/HBETILHE 7L
TIURTLTINT I UERED S o, BT %
V¥ —ig, FHE, BMIBE N LI LRSI NTw 5,

BZZHISE 12 3> T, Nurses’ Health Study ¢ GFR 55~80
mL/43/1.73 m> DT, 7oA E S EEIEORE 5 o0
(FatkEZHV 2 &8 X2 1.3 g/kgBW/ H) I3 RAKHE

(mL/min) O - .
{ ----- Usual Protein
‘\{ —— Low Protein
o 31
=
©
(%]
3
g 67
<
o
T
(O] 9O 4
=
()
£ -
g 124 I
e \ p=0.009 J
54 p=0.30 J
B3 F4 F12 F20 F28 F36
Months

1 MDRD HRIc &1+ B GFR {ET (eGFR 25~55 mL/43/1.73 m?)

Usual Protein D ERE (& 1.3 g/kgBW/H, Low Protein Bl 0.58 g/kgBW/H, REXFHEE 4 H A FTIEFS
GFR {E T & Low Protein £ 1.6 mL/2E LAY (p=0.004), 4 H AL S TEE Tld Low Protein #£l& 1.1 mL/%9
/FEW (p=0.009), &, HBRERNSKRTRE COLIB CIEMERICEF RV (p=0.30), k2 LD5IA)
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FaR=7y - 7 LA VzEHL 72 CKD O REFRIERS WG 543
Total GFR<30mL/min/1.73m?2 GFR=30mL/min/1.73m?
25 All participants 25 All participants 2.5 All participants
n=1,412 n=409 n=1,003
2.0 2.0 2.0
Q o
© ]
o o
1.54 S5 1.5 S 1.5
© ©
N N
2 2
1.0 a 10 a 10
o o
n (%)
i ]
0.5 A 0.5 A 0.5
0.0 4 0.04 0.0 A
040608101214 16 1.8 040608101214 16 1.8 040608101214 16 18
DPI-UE g/kg per day DPI-UE g/kg per day DPI-UE g/kg per day

2 A EENRE ERBEEREYRY
GFR z 30 mL/43/1.73 m? |d GFR <30 mL/4/1.73 m? LR T, TzAE < EENE & RKEERL Y XV OBEEEIFR < B0,
WINEFRPABRLY R ICHT B AE BIENEDOBMEIF L,
DPI-UE : dietary protein intake, 24-hr urinary urea excretion, DPI-FR : dietary protein intake, a 7-day food record

(t@k 5 & b351A)
(% - h~") 0.12 - .t ] Rest
[ ]Ex
[ ] Rest-Soy
[ ] Ex-Soy
[ ] Rest-Whey
0.08 + " [ ] Ex-Whey
% %k
o
2 t L T 1
0.04 L T
T
T T
0.00
0 20 40 (8)

Ingested protein
3 BRAEKEDE - BEEHRAIEKERR EDER
BERIEAECEEDIBME EHICHIAEEERIZEMNT 50, Soy & D Whey ZBET 2H5EDEREDIESHEWN,
FSR : fractional synthetic rates of myofibrillar proteins
t : ZEEF (Rest) 0g DI AIF< BERE DR T p<0.05
* B (EX)0 g DIcAIEKBEERE DR T p<0.05
1 EBE(EX)20 g DRI e AIE < E (Whey) 1B & DB T p <0.05 (X8 & O 31H)

(BX#%09¢g/kgBW/H) &ML T, 114EMT15% ML 7V ADWETHE, AL EBIUR 0.1 g¢/kgBW/H DB
GFR MEF T3V AV MRED - ENRINTWLEY, HEZ ESKD Y 2 7 % 1.05(95%CI, 1.01~1.10) $4/1 X & 729,
CKD % (A7 — G3 13 50%) % hifif 5.6 SEBZE L 72 7 L7 L, GFR<30 mL/%/1.73 m* DHETIZE Sl —F
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344 P aARZT - 7 LA VEADEL R CKD DB Fak it S

Probability of survival

0.95 - T T T T T T T T
0 2 4 6 8 10 12 14 16

Years of follow-up

K4 FAERELKREBEFEYRY
FREEREDOARVQT & Q21 £V Q3 & Q4 ICERT,
FEABE R L2-free DEFEENE ), (log-rank, p<0.001)

(X@k7 & D35IMA)

T

18 20

L& % %55, GFR =30 mL/43/1.73 m* DEECII AR
MMHETEIERINTED, CKD A7 —Y G3 1T
51 AECEHBIROMHEIEEC B T EHRBRI T
5, I6IT, LAEKEBIEIHEZ 513 E ESKD Y A7
ETERRIIC N 223, BHZ A S HROBEIZR S
Twuihw(@E2), 4T, 65K EomEiEENRE Lk
KEDHE TIE, 3,623 A (7 A HIBRURED 4 5360 T
1.0~1.63 g/kgBW/H) D 9 %, eGFReys < 60 mL/43/1.73 m*
D% {DBCKD AT —Y G3a £ EZ 615 836 AlcB VT
b, 7o ilE CEBIUE I3 rapid decline & BHE L 72525729,
FE T ERE T ) 2 7 MRV AL EZ o5,
CKD A7 —%¥ G3 IZFR & w2, HlE A 63,257 A(45~74
%) % R & U 2SI 15.5 0 (72 AX < HiE
O 4 307 F¥ 53~65 ¢/H, BMI ¥ 23 kg/m?) Tb, 7
ANE L BRI ESKD Y A 7 BB L 0o 727,
PIEXD, CKD A7 = G3 Tl, 7A X HEBIUED
1.3 g/kgBW/HIZ—2D 7 V74 ANVFAL v FEEZ OGN
5, Yrax=7odE2ZER LT, A CHTRZ 8

T2 CKD BFIZTE VT, A EEREIX 1.3 g/
kgBW/HD EIROHZ L EZ 65,

%E, BT 5 72 A S EOREHIZ O W T, Fife AES
BEBI\ZBE 2 A X B DIE D DIREYINE 7 AE B &
DAIRINTH B LG XN TWL RSO (F3)Y, —4T, L
LA DA 7 E DBIET AE CHEBERES S E, B
HERE(E T X ESKD @ Y 2 7 28 Ll Shcw 3 47 (|
47, FLaR=7EEH L7 CKD BEFICE T 5, WYk
72 A CE ORI VLT OFEM A RS B BETH B,

51Xk

1. Klahr S, et al. The effects of dietary protein restriction and blood-
pressure control on the progression of chronic renal disease.
Modification of Diet in Renal Disease Study Group. N Engl J
Med 1994 ; 330 : 877-884.

2. Levey AS, et al. Dietary protein restriction and the progression of
chronic renal disease - what have all of the results of the MDRD
study shown? Modification of Diet in Renal Disease Study
group. J Am Soc Nephrol 1999 ; 10 : 2426-2439.

3. Meloni C, et al. Adequate protein dietary restriction in diabetic
and nondiabetic patients with chronic renal failure. J Ren Nutr
2004 ; 14 : 208-213.

4. Knight EL, et al. The impact of protein intake on renal function
decline in women with normal renal function or mild renal insuf-
ficiency. Ann Intern Med 2003 ; 138 : 460-467.

5. Metzger M, et al. Association of a low-protein diet with slower
progression of CKD. Kidney Int Rep 2018 ; 3 © 105-114.

6. Beasley JM, et al. Dietary protein intake and change in estimated
GFR in the Cardiovascular Health Study. Nutrition 2014 ; 30 :
794-799.

7. Lew QJ, et al. Red meat intake and risk of ESRD. J Am Soc
Nephrol 2017 ; 28 - 304-312.

8. Yang Y, et al. Myofibrillar protein synthesis following ingestion
of soy protein isolate at rest and after resistance exercise in
elderly men. Nutr Metab 2012 ; 9 : 57.

9. Kim 1Y, et al. Quality of meal protein determines anabolic
response in older adults. Clin Nutr 2018 ; 37 : 2076-2083.
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Q6. HIANXZTEEGH LA CKD Z7—2 G3~G5 T, A EFIBEEET 2548, TOERED

LRRIFEDIREDL ?

AT—hRMX2 b

PN aARZTEAEP L7 CKD AT — G3~G5 T, A EllRZ2ELET 2546, 20EED LRI, 25—
Y OHERERE D LR (CKD 27— G3a Tl 1.0 g/kgBW/H, G3b & X U G4~G5 Tid 0.8 g/kgBW/H) DI HZ EEZ 6

ns,

@ O

Pl aR=7E4E&0 L7 CKD B T, ESKD V) 2 7 235
(T AECHEBIRZ 853 % CKD Th, LY A7 6
(YN AR TOEELR EOLEE, 06 OB Z B
T 57012, LAFSERIRZENT 20T, 205460
BIED ERO HLB0BETH 5, Lo L, BRETE,
PLaR=7EEH L INSDCKDEHEENRE LT,
7o A CEBREE Z 8IS 2 4 AW IE SNTouZny,
CKDAT =Y G3I~G5ZNRELAZRCTOY AT <
T4 v LEa—EXYBITTIE, <08 gkgBW/HD A

1 HIRIE, >0.8 g/kgBW/ H & LElE LT, ESKD ~Ditk
TV A7flEN G 2 &, MDY R 7 IEED %
LZEPHESNTUE(EDY, %, CKD AT —Y
G4~G5 1T, WM 727 AL S BEIBR (0.55 g/kgBW/H) & 38
WD ANE L EHIIR (0.8 g¢/kgBW/ H) %475 72 RCT T,
HTEE, BITIFEAE, BXUOZNSDEAT 7 MA LI
o7 (E2)Y, ZORCT261F, 7ilE  EHIR
DIRED 0.8 g/kgBW/H 1Z, 0.55(50.6)g/kgBW/H & [k
LT, BHEREELZ S SICELEE20DTIRAV LR
fRCE 25,

a
Study %
D Risk of progression to ESRD RD(95% CI) Weight
i
Cianciaruso 2008 e — —0.01(—0.04, 0.02) 21.46
Malvy 1999 : —0.05(—0.26, 0.16) 3.79
Klahr 1994 —%—-—— —0.03(—0.07, 0.01) 31.06
Locatelli 1991 —_— —0.05(—0.11, 0.01) 25.88
Ihle 1989 : —0.15(—0.30, —0.01) 3.65
Rosman 1989 — —0.08(—0.16,0.00)  14.16
Overall <> —0.04(—0.07, —0.02) 100.00
(I-squared=38.0%, p=0.153) !
T L T
Favors lower risk —0.2 0 0.2 Favors lower risk
in LPD in HPD
b
Study %

ID Risk of all-cause death RD(95% CI) Weight
Cianciaruso 2008 —é'-— —0.01(—0.04, 0.02) 52.83
Malvy 1999 ‘ 0.00(—0.14, 0.14) 6.59
Williams 1991 _ —0.00(—0.08, 0.08) 8.17
Rosman 1989 —_— —0.02(—0.08, 0.04) 32.41
Overall <> —0.01(—0.04,0.02) 100.00
(I-squared=0.0%, p=0.978) 1

T T

Favors lower risk —0.2 0 0.2 Favors lower risk
in LPD in HPD

1 TzhE<EHIR (<0.8 gkgBW/H) EXTHR (>0.8 g/kgBW/B) D70 kW LRID X 4 @i

a! REBRENDETURY, b BIFETDIRY

S

(xXmk1 & D3I
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a (%)

1.00 ~meeaeeen o

0.80

0.60 A

Survival

0.40
0.20

0.00 -

0] 6 12 18 24 30 36 42 48

Months of follow-up

b (%)
1.00

0.80

0.60

0.40 A

Dialysis free

0.20

0.00+

0] 6 12 18 24 30 36 42 48

(¢

(%)
1.00 A

0.80

0.60
0.40

0.20

Participants event free

0.00 1, . .
0 6 12 18 24 30 36 42 48
Months of follow-up

K2 ERGRAE<EHIREE(LPD: 0.55 gkgBW/H) EBE
Difc Al < BFIBREE(MPD : 0.8 g/kgBW/B) ICE 1T B4
FE EREBAREIVCESTVMNAL

(x@k2 & h35IMA)

PlEXD, CKD A7 —% G3~G5, FIZAT— G4~G5
Ti%,08 g/kgBW/HIZZ VT4 ANVEA v FEEZ R,

PraX=72A40 L7 CKDEZEIZBEWVWTYH, 08g/
kgBW/HZH#EZ 5 72 AE CEIBHGE (38T 2 2 EHEE L
WEEZ LD, BFEREEETIE, CKD 27— G3b~
G5 121F 0.6~0.8 g/kgBW/H D 7= A { EHIRDHESE X 1
TWwb D6, HAFXCEMBZE%RS % CKD I v

S

Change in weight
from final baseline

—3+ T T T T T T T T T T
BO B3 F4 F8 F12 F16 F20 F24 F28 F32
Months

Change in arm muscle
area from baseline

—4 T T T T T T T T T
B2 F6 F10 F14 F18 F22 F26 F30 F3
Months

K3 MDRD study B ICE T2 AE L ERFHEEOHE

KR BB DAL ERIRE, R - BRI A X < EFIREE
(X3 & D51A)

ARZTEAPEL A, A EERED EROH
%%, CKD O#E3ERED FIREFTL T 20 L EZ 5
%, [FERIC,CKD A7 — G3a THILa=7%4HPEL,
72 AE S EHIR 2T % CKD IS4 L 2B AI1ICoWnwT
b, RO RO 1.0 g/kgBW/H%Z LROHZ ET 2 2
EVREEEZEZLND,

MDRD study B & CKD A7 —3 G4~G5 R & LT,
T NEBY 7Y AV b R L RS e 7 A
BHIBR (0.28 g/kgBW/ H) &8H D 7z AAE < B HIBR(0.58 g/
kgBW/H) D 2 #% [ L 272 CTH 225, Inoftd
IRAAF—EIES T TRL I ERREINTe3Y,
7o, MREE, LRI (R 3) 8 X IR Cr PR A3 A
LY, &51c, BT 7 SRR O S CERMRIT 2 7o 7
& 2%, ESKD DY A7 ICIZZENTR 0D, kg 77z Al
BHIRHETHEDY R 7D EAPRO o2 Lh s,
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W 22 A PRIC BT 2 T 2L ¥ —BHUE O BEME SR
XnTwzY, BEXD, ¥ aR=7 %40 L CKD A
T — G4~G5 TlF, (KEZ% EDEEIREZ I L 22255
FRERLTH T LT, e T L X —BHGR % il
THILEDPHEELEZSNS,

F, HAXCHERREZIToTWSEIZCKD AT —
G4 Z MR 12D L PR Y v 2B % 1T - HET
1, AT CERIBEARTE L R L T, LY 28 v RiE)
ZOEH L 2B L NIRO B 718 X Ot s s L 7
ELIMEIONH B LS, FLak= e
CKD BE TR AL HTIRZ MGt 2 581, VYRS v
AGEEN % G oo T EEEE T 5 S EEELEZ SN
%,

ks, yrax=7z&fF L7 CKD 27— G3~
G5 T, AFSEGIRZBET 2856, LY RS v AEH)
BEHOIEBEEE I T S L L bic, AR RLY—
BHRUROMRPLIETH 5, /o, LAESHEEBRRED L
BRIZ, 5% T2 CKD AT —Y DA BiERRED LR
MZOHEEEZ OGNS, TbDE,CKDAT—Y G3a T
1% 1.0 g/kgBW/H, G3b B & X G4~G5 Tl 0.8 g/kgBW/H
WEROHZE RS, 2L, AEEE2EHL 231 %

BAEMNCFEG L ¢, FHRICHINT 22 E3HEETHD, L
LD LREHEZ L Z L Z2EITEHDTIE R,

51 Rk

1. Rhee CM, et al. Low-protein diet for conservative management of
chronic kidney disease : a systematic review and meta-analysis
of controlled trials. J Cachexia Sarcopenia Muscle 2018 ; 9 :
235-245.

2. Cianciaruso B, et al. Effect of a low- versus moderate-protein diet
on progression of CKD : follow-up of a randomized controlled
trial. Am J Kidney Dis 2009 ; 54 : 1052-1061.

3. Kopple JD, et al. Effect of dietary protein restriction on nutritional
status in the Modification of Diet in Renal Disease Study. Kidney
Int 1997 ; 52 : 778-791.

4. Menon V, et al. Effect of a very low-protein diet on outcomes -
long-term follow-up of the Modification of Diet in Renal Disease
(MDRD) Study. Am J Kidney Dis 2009 ; 53 : 208-217.

5. Castaneda C, et al. Resistance training to counteract the catabo-
lism of a low-protein diet in patients with chronic renal insuffi-
ciency. A randomized, controlled trial. Ann Intern Med 2001 ;
135 : 965-976.

6. Castaneda C, et al. Resistance training to reduce the malnutrition-
inflammation complex syndrome of chronic kidney disease. Am
J Kidney Dis 2004 ; 43 : 607-616.
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Q7. HINANRZT & &6 L /- CKD DEEEERIERKBPEHERBICL > TEEIVED?

AT—hMX2 b

+ CKD DEEHRBEDPAIHEE T, T2V F—EBNEZETI20HIEIH 20, LAIEERZEET RS v,
YL aRZ T T, TRV —EREEHIR 2 AE CEERGERINE, FERD &R R EICERTH
LZEMEINTVED, Y aX= 7% &P L 72 CKD Tld—Z D BEIZ 2\,

)T

CKD O I %)L ¥ — B URIC OV TIE, BFEEELET
i3, WIEARRZBET 272010, AT 258 R, I
HRE)VDHTA 74 vk %S ORBICE L THRHE
THIEEEINTVS, 2Dk, MEEHEARORIRE
P % GO L T B EBA T, RIESGEDS 2 VIR E
W D 7z & DY) 7 = 7 )L ¥ —BHGRHIR %2 5 2 5 HF
»2, WS, Yra=7%&0:L 7 CKD B
H— 7% =2 L X —BINEZRET 5 2 LIdHEET, M
DIRREICIG U CHERATE T2 2 L EETH S, T, &
AAEEBERIC O WTE, FEEEEEP AP DE VI
L0, RAEKEBINEOEME L L2l TcE 5
ETFvRILZLL, SBROMNHETH S, 4k, AT
BIRREDS MR IR DG EE, Z DB Z S L CRERE
WIS B,

PovaX= 7 ORI & EFREIC OV T T O X
HIHEINT VS, FLa= 7L, B ER
ERIRIE DBEIMDHEET 2IRETH 5 2°, BIRHTZ D%
WiLHE X —E D B % B Cuisv, YL a <=7 i,
oL a R =7 B [ EUR & RS U C B ARBRREAME T L
TEH(R)?Y, BEIPEROY R 7 BEY, 1, A
VA VHHUEY, X AR v ZREBEREST, NRE Y
B X OHEIME ” D& PEENFE O LGS TwE, ¥
b a Rz 7 i & IR - DM EFRE Y A 7 L DR
OV TE EDRBAH N TR, FLax
=7 N & MRFEE ) A 7 & DBIEIA MG U 7o AR R
4 (NHANES 1999-2004) T, CKD IZE W TP a R
=7 N & HRFE ) A 2 L DRI Ao 72 ()Y,

Pova =7 % &0F L 72 CKD & oRFEkic o
WX, REBADZODO T 3L —EIURHIR &, fHiR
M OHERED 72 0 D 72 2 E S EEBRRD NS~ 2
BEZ DB H D, 65 LDV a =7 it E
Iz, 3 h A X 200 X —HlBR (20~25 keal /kgBW/ H)
e, Gl A CEBE0.8 g/kgBW/H) EE AIELE
#(1.2 g/kgBW/H) % Fhi L 72 ASBR <13, KRB

S

B3 2 BEENC 22 22 o 7203, B A BRI EUEH 72 A
CHBECIETL, MaAECERTERLEZY, ke,
I3V X — EHERHIR 02 A EIBRR O E O % Bt
L7z X ZfENT T, RERADIRICEIZ o208, &
AMELCER (BT 2L X —EBEGED 25% L Ed 5\ 131.0 g/
kgBW/H L) CHEI DA & B iitassgm L 7217,
DLEXD, YL ax= 7l 2oL X —EBEUEHIR 2 1T
9 EREBARNEDD D, EAE BRI A
IR LR L CHRREINCERSI E B2 o b h, o
S DI TIEBHEREANDEEIITR I N TR,
REFTD D7 b D BFFREOEERE~DEEIZ OV T
v, HEUEG 2 OB RS (BMI = 27 kg/m?, eGFR > 30 mL /43
/173 m?) 2R E L EMOBRERDZHE L 2L
¥ —EEHIR T T, 72AE < EERE 55~75 ¢/H (]
0.5~0.7 g/kgBW/H) & 90~120 g/H (9 1.0~1.2 g/kgBW/

(cm)

1107 F=204, p<0.0001 L}
105 1

100 ~
95 T

90 A T
85 A L
80 A
754
704

6571 | 162 43 131 74
60

Path-length of COG

visceral Qc sarcopenia
obesity +
visceral obesity

B HIILIORZT7 EERBOFEINICHERU = OBIEHIEER
CTRETHIE U/ AERMIEABRIUEEAEED 60 U T DRA
BLZD1SD UTEYILARZF, NIEEBEED 100cm? M+
%= NI & HE L TW3, (Path-length of COG : E/DL\ENZH,
REERE (cm), T— % IZFIME + 1ZHERE, T LANOEFIRE
TREH, *:p<0.01vs. BEHE) (k2 &K D3IF)

normal Qc
sarcopenia
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F HILOARZF EEBEOEERICLLE U fc NHANES 1999-2004 Z5FEICH 1T DHRETY R Y

I\H— KL (95% 1S5EX )

AR Model 1 Model 2 Model 3 Model 4
JRk— k28 (n=11,616)
FEHIL AR FIEIETE Reference Reference Reference Reference

TILaAR=F7

2.72(2.25-3.29)

1.62(1.33-1.99)

1.35(1.10-1.67)

1.32(1.06-1.66)

BEHE

2.09(1.74-2.50)

1.27(1.05-1.52)

1.09(0.90-1.32)

0.98(0.81-1.18)

TILARZTER

6.99(5.65-8.65)

1.69(1.38-2.06)

1.35(1.09-1.66)

1.28(1.04-1.57)

eGFR 260 mL/4/1.73 m? D&#R#E (n=10,515)

FEHIL IR FIERESE

Reference

Reference

Reference

Reference

TYLaARZF

2.80(2.14-3.66)

1.79(1.37-2.35)

1.44(1.07-1.93)

1.45(1.07-1.97)

BEHE

2.24(1.78-2.81)

1.41(1.12-1.77)

1.21(0.96-1.54)

1.09(0.87-1.37)

YILARZTIEE

7.45(5.65-9.82)

2.09(1.61-2.70)

1.64(1.26-2.13)

1.57(1.19-2.05)

eGFR <60 mL/9/1.73 m? D &#F& (h=1,101)

JEH )L O R= 7 IERDE

Reference

Reference

Reference

Reference

T)LaIRZF

1.79(1.32-2.44)

1.46(1.06-2.02)

1.24(0.89-1.71)

1.14(0.80-1.64)

BEHE

0.93(0.72-1.19)

1.00(0.77-1.30)

0.87(0.67-1.12)

0.77(0.59-1.01)

HILARZ T B

1.83(1.34-2.48)

1.19(0.88-1.62)

1.05(0.75-1.46)

0.97(0.70-1.35)

DEXA X THIE U e B IR EREA A (18~40 %) B2z d 2SD Kk (B 7.26 kg/m?, &k 5.45 kg/m?) %

PILARZT, KEEEFEMNEME 29.6%, ik 42.1% U EZEHEHEL TWS,

Model 1 : f#IEEAZ L

Model 2 : &#6, R, ARElC K DFEIE

Model 3 : Model 2 + ¥[E, EEIE, BUERE, BRE- - sllE - ONEEE - EOBEE eGFRATIY —,
R# ACR Ic & D #E1E

Model 4 : Model 3 + E7 LT 2, CPRICK DHIE (crEk 14 KD 3IA)

H) D28, 7 A CEBINE IS D & TIRERA & B 12+ 1995-2004.
BERE DU L DA RO -2 L5 18>’ NS 2 T bR 2. Ochi M, et al. Quadriceps sarcopenia and visceral obesity are risk
N N PR e s factors for postural instability in the middle-aged to elderly pop-
“0i NEEN I = i KO)!» ¥ %C\. XC A RE 3
RIS Q%H“%fﬁﬁ X ﬁﬁf b2 jﬁ“Eﬁ ulation. Geriatr Gerontol Int 2010 ; 10 : 233-243,
MEINT S, —J, RETHEES N pin S BT 3. Rolland Y, et al. Difficulties with physical function associated
1%, BIEEBAIRD S 4 FRICKRTERD ERIMET 2 & HICER
OFRETIE, MiHF & DB o REEHIKL T, T
VR 7B,
kDo, JvaX=7lz a0 L7 CKD & D&
AL E LT, HENRA AR 2T - 7ol 137003, tures in older men : The concord health and ageing in men proj-
I ROLF — ERCRHIIR & 72 A < R ERCER N A R ect. J Bone Miner Res 2017 ; 32 : 575-583.
LR - I OUGEICEYICh AR H D, Hrax 5. Kim TN, et al. Relationships between sarcopenic obesity and

N BTSN - o insulin resistance, inflammation, and vitamin D status : the
=7 R OBWEEE L LS ICEELHETH 5, . . : . g
Korean Sarcopenic Obesity Study. Clin Endocrinol 2013 ; 78 *

525-532.

6. Lim S, et al. Sarcopenic obesity - prevalence and association with

with obesity, sarcopenia, and sarcopenic-obesity in community-
dwelling elderly women : the EPIDOS (EPIDemiologie de
1'0OSteoporose) Study. Am J Clin Nutr 2009 ; 89 : 1895-1900.
4. Scott D, et al. Sarcopenic obesity and its temporal associations
with changes in bone mineral density, incident falls, and frac-

51 A3k

1. Baumgartner RN, et al. Sarcopenic obesity predicts instrumental

metabolic syndrome in the Korean Longitudinal Study on Health
and Aging (KLoSHA) . Diabetes Care 2010 ; 33 : 1652-1654.
activities of daily living disability in the elderly. Obes Res 2004 ; 7. Lu CW, et al. Sarcopenic obesity is closely associated with meta-
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risk in the elderly. J Nutr Health Aging 2009 ; 13 : 460—466.
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Q8. HIaANZT % &H L/ CKD DEEEETIIEAEZE=- 24V JTIXEHL?

AT—hMX2 b

- BEBEOMFHIE I, YL a R T, REEINEE,

HRHEIEERD 3 DO L, FEED 7 A CHERE

ZRRATNCHBIL, ZIUTHE DO TRAXCHEENES LD )L X —HIE 2 E RIS T 2 058035 5,

@ O

YL aR=7 % AP L 72 CKD B35 O 555 0 2 K]
B, Y ax=7IEE, REANIEE, BREEEED
3ODMEEE L, FEROLAESHEBREZE=S Y VT,
NS ZRETNTHN L TEIT 2 A CHERE L O
VX —BIERZEEFE T 2 085 8D 5 (F 1),

P aR=Z T OFEIZOLTIE, ZEICHVS NN
ELTHEY, Ot s LTSl fingEe LT
DEXA % 7213 BIA #:C X D HIE L 2 B i&iiatix, ¥ a
R=7%A/PEL 72 CKD BEICTB VT, BHREDOGHE
IRz TG 2HE E LTHMTH R EEZ OGNS, 2D
flulc b ataiiEiase, IR, MR, 8, @5
AT, BRI, 65 SR 5T REE, EEIR
MR B o AEPHV LT 528 (¥
D), FHMlAHE S-S TI iy,

KA O VT, B (BE, (K&, BMI,
BRI, v A b JEPARE, LS R T RRIAIE, R
HAER), HET £ X X ¥ b (subjective global assess-

PILANRZTIERE

BhH

SATRE
-k A5 & (BIA, DEXA)
B HEEH

hE

B EEIE

REFHIEE

- eGFR - AE
(VREFLCHEHELLY) - {RAgRHR

- Ccr C RETHEIA

- REA(T7ITIY) (SGA, MNA,GNRI %&&)

- MiEKfE, P& - MFE7INTIE

* .[ﬂlEF'HCO:g;}%g
BE

- MiEALXFO—JVE
(3

1 FILIaARZT7EZEHULE CKD ODREEED
FEE=-4VUVJIER

S

ment - SGA, mini nutritional assessment - MNA®, malnutrition
universal screening tool : MUST, geriatric nutritional risk
index : GNRI), IMRAEMEBEM(ME 7LV 72 v, &
VUoSEREL, IMiEN v A7 2 ) v, iR T Y AFA L
FU(FLTIILTIY), BEHEABE, MMiEa L AFa—)N)
nEPHOLNTWE (X 1), HRETIE, yrax=y
Z A F L 72 CKD & DR AAHIEEE & L THEZ S N
TR, REBIREBOFHILIC IZEBOIH 2 v TR
ARNHWT T2 2 EDEE L,

BRI & L COREE L O BMIIZ D W T, RSN
A1 BRARIA R DN U 7 g Tl AR I R & B L
12 WA H Y, KRS, CKD BFICBWLThH, BMI
IR AR R O FEEE & U ClEYITld 2\ 2 2R
ENT» 2, KEMFERZER A (NHANES 1999-2004) VT
\%, DEXA EIC X 21R0EWi# H % i3 BMI(=30 kg/m*) T
HE SN aX= 7O X, JE CKD A Lk
B LT CKD BHCRAETH D, BRREOKTICHE>T
< 72 B EE DR 5Ntz (R2), 74, BMI EFIENH
12 & 2 IEALE B R L L 75, % DBAIEDS 97% b B
o T, kRIS, BEA 326 AD CKD & Z R E
L 7= Rl & EE0T2E (Pl 4.9 48) P ¢, 2 BMI(=
28 kg/m?) THIE L 72854, 27.9% DFEFI 23 12 53 81 X
N, ZOBOMIELY) A 7 M EE CHRICED» - 7%,
—77, BIAEIZ X DB L &R (BF% B > 25%,
2 > 35%) O 2 5 U 7= 858 1E, 48.8% D HE DML
W N, BMIIC X 2 HEDHA Lk, MmEET
I A7 B3> 12 (B3), HARAD CKD HE& % R
12, DIMEBEBIE Y A 7 &)L a =7 i o B % ki
AL 7 BlEEiise ik, MO FHEAEIC X D186 25
WRESHER D ZEPEE SN TR, Dbd s, (K-
BMI iZH L aX=7%2&0F L 7 CKD B¥F T3, FIEN=E
BRLIZS WT EICHEBRPBETH B,

KET L AX VP ELUTIRENE SGA &, REZAL, &
YHERDZEAL, LSRR, B RPERE, B & LB
DR, REREZ G T 2 720 O A O 6 FHHIC X
D RAERIRAEZ FBUNICIHE T 2 K7 A X P ELT—
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(%) [ ] Obese by DEXA [ ] Obese only by DEXA (not BMI)
80 - [ ] Obese by DEXA and BMI
I
60 1 r
. 5o i
= =
T 40+
o + ==
& 304
20 -
10
O T T T T T 1
=120  90~119  60~89 45~59  30~44 15~29
eGFR (mL/min/1.73 m?)
2 EHHEERID DEXA B & BMI TR S Wiz lLM0EE
BMI=30 kg/m? Z B & L TW 3, (@1 & D3IE)

2 BV S TW 3, CKD BEZICBWT Y, SRERER
> BAFIC W L Ay P4 % TS 2 3l 71T b 5 AlEerEDs
8% o0 WESINT0BY, £2L, SGA XD < £ TH LB
£ i T % 720, PEHOBRICK S < Jifi S 15 WHEE
Q .
28 5] Wb b, Fho, MIECFHREE LT, MiE7L7 sy
%’ & filiZe SR\ R, A, REHREOEELZ T 2%

4 X &IZ, CKD HFH CIFREIREZ HEE T 2 8 6 7%
T T T T T T b)i%ébi\&) Z)o
1520 25 S0 35 A0ke™) g o T, B, RER, Y ¥,

BMI
AV L, BRBRESEENS (K1), 209 b EHKEE

WKEBHL T, A XV 7077V ABHBINTH 503, HE
R Tld eGFR Z HOTEHNA 7 4 0 —T v 72T W,

WBZIGC T Cer ZEBIET 5 2 L%\, 2720, Yo
R=7 %2 EG0F L 7 CKD BE T, IiE Crific -5 < eGFR
(ZFEFED GFR Z KRG L 3\ 2 L ICHERSHIETH
29, HiAROMELZIAVIEY A5 F > CDIEHID
WY 2% GFR D= — A —TlEH 307, ¥ 28 F v C IR
w w w w P, IREEFR F 723 Cric X D BHRRE T 2% b

All-cause mortality
log hazard ratio

BF 7HEIC3 A RIS THICR D WEDRD 5N T2 2 e

3 HIECONH\Y— KO BMI SHEBEpra) e 00 0 C 10 CKD EBIIS TR IRl £ 50— F
s DE=Y YV IHHEE L USRS 2 BRTH %,

EIRSTHBN\Y — NI, TRIRIS 95% EHEREZRT . Fi, Cer BZEIROMEM X & IFHEEDSEETH 308, BHkaEe

MR, #ERE, OMEBEKRSE, eGFR, REHB/Crit, BRE

EHE L FEFIC i Iz T AL HE
CRP, BMI £7z(d BF% THREL T\, (X#k2 £D35IMH) PRATEIRE £ RIS Maroni D & HERET A3 ¢ TTEIR

HPHEE BB LMl CE 2720, 1442 1 [BIX M
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T2 EDHEE L\, CKD BH TIHEHERE T ick LTt
BRI IC BT 2 CrOBWBTLEL TWb Z &5,
Cor 13 FEBR O EHERE 2 W AREET§ 29, Z D7 %, DuBois
DA & > THEI L 72 REBIEED CHEIE(x1.73 /8%
) ZMMAZIRE S V7T v AL Cor DFfEZ IS
13973, Cer X D b IEMEIC GFR(mL/43/1.73 m?) ZHEE TE
B2 ERENTVLEY, ERDPIEMTH 2 LHWITEN
1, REBEMIEZ M 7B ZH T CKD AT —Y %
T 2 L &b, FRHIICHIE L 72 eGFR & DK% 1T
WV, ZDHEET7ATR—T v FIZEIT B eGFR DRI KK
XL EWTEL, ¥, A2V 7Y T T A (mLl4AT
/1.73 m%) =0.715 x Cer(mL/%3/1.73 m®) D24k 2 13 i {d
BELTHHTH 5,

BEEEELTERNTAAEXERE, Maroni RIC
Lo THEE SN B FEBED 7o AE CEBIUR SRS 2 2 &
1V { DA D RCT TRINTWL ', &ifih CKD & T
72 AT CEBRERDEEH X D K» 2 L5, CKD 23t
T2 EAEEBNEMET T2 2 LB ERINT
VB 7D gL aR=7 240 L7 CKD B TIEHE
BRD 72 A  EHERUR IS D W CHEYNC IS 2 2 & A3
Thb, b, ARy MRORFERRBEDS, 1 HOX
AMEEEIEZHEE T 2 HELWME S Tw IR, &5
BOWEBLETH 2,

Maroni D= :
7o AE BB (/H) =
{ IRp IR FE % FPEME(e/H) + 0.031(g/kg) x R E
(kg)} x 6.25
(BEEAR(H L 135 7 0 —hEERE) <k LRI RE
HE(gH)Z2MHE$2E52 b5 5)
DuBois = :
R (m?) =
R (kg) % x B (em) 7 x 0.007184

51 AR
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14.
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Q9. HNANRZT % EB L7/ CKD DREEEICBTIEAS, AT EENEDLRIZMAH ?

ATF—bMX2 b

N ARZTEEGI L CKD T, YV aR=7E2EET 5012, MERE L BREE (T ok T L X — B
B EEY R A EERE) LEoABREEE Z 5D,

cH N aAR=ZTEEH L CKD T, AL BRIRZELT 20807 22 0TI IE, GFR ERREAREZ Tld%A
<, BHE THESC KA Y 27, FEEY AP a7 ORELZERT 5,

* CKD A7 —Y W GI~G2 TlE, #fl % 7 AL BEREOBWZ RS 2 ORAIT, L a=7z2 &0 L7546 TY,
DIMEBERY) A7 &8T5 5025 1.5 gkeBW/HD EROBHZ EEZ 55,

cHNaARZTEEI L CKD AT — G3 T, 72AECHBIRZEMT 2854103 1.3 ghkgBW/HD RO BHZ &%
ZoN%, AMELEHIREELT 285413, FCKD AT —YOHRERED LR, T4bbRXA57—G3aT1.0g
kgBW/H, A7 —3% G3b T0.8 gkgBW/HW LROHZEEZ 65N 5,

YN aARZTEELEDL % CKD AT — G4~G5 T, HERED LR 0.8 gkgeBW/HPHEZEEZ 6N D,

c REEAE A A L R R R ATIICEHIE L <, RSB T 5 2 EoYEETH D, Lilo RIRE#EZ S Z LRl %
b DT\,

)i
YL aR=T7E2EPEL 72 CKD BFICBWT, ZAIEL

%ﬂ:l

DESEMET 5, —77, Gl CKD BEDS D3NS T
% CKD A7 —% G312, 72 AL EHIBRDFEM DSV RE 7

W OlaigS.indd 554

BENEZEMIET, YLa=7olELBETHEHE
BERICRET L 2 i3 o 22, LrL, SEHEICO W
T, FERERY L AR TEWNRE Lz a7 lsE
DTS, CKD HBEZ R E L B~ DB % i L
TREPSUTDOZ E2IRET 2,

R e B 2 Eiihic L a7 2 &0 L
CKD BHT, ¥ aR=728ET 270121, HEgk
ERHEEE (T 2L X —EEUR LY R A IECH
HIUE) E OIS EEEZ 6N 5,

CKD A7 —¥ G4~G5 13T L 2 HA2TH D, v a
R=T7EEPEL 7 CKD BEICBWTYH, 72AE CEHIR

BANBEL TR EEZ NS, BT 50E2E, GFR
EREARZT TR, BFEREE T > ESKD Oiffixf
Y27, FEEY A7V a7 ORE L EE L TRE
T 2,

Dl E#EEE 2T, L a=7 %40t 7 CKD B& T,
FAESCBEEREZMIE 258D CKD AT —Y ¢
DERELCRUTOHZREZ NS (R), %8, #E
HIFERETH ) FEBEOBRETIE RV &, £, WH
WIFETORMNH 5 2 L ICHEENILETH 3,

CKD A7 —% GI~G2 TlZ, #F 2 HH% 8t 2 D HJE
HIC, ¥ ax=7opE2ELET 255 TY, OIMERE

R BVILIARZTFZEHLE CKD OREREICHIBAECEDEZAEER

= fehlE< & HILARZFEEH LT CKD ER T BAE<BOEZ A
LD Rer =Rz (g/kgBW /B (LtROBZ)
G1 (GFRz90) BRI EEE BT B
BRI IBEE & T B =
G2 (GFR 60~89) e (1.5 g/kgBW/H)
G3a(GFR 45~59) 0.8~1.0 G3IclE, fchlE BEIREEMY 2 CKD &, B%T 3 CKD ASEET 3
G3b(GFR 30~44) (#8F019 % CKD : 1.3 g/kgBW/H, B5E9 % CKD : M AT —IHHEED L[R)
G4 (GFR 15~29) 0.6~0.8 fehIE< BHIREBET 2HREICL DENT 3
G5 (GFR <15) ($8f19 2154 © 0.8 g/kgBW/H)

SE)IBFIY % CKD Id, GFR EREHAERL T TIIAHRC, BEEETEEPREBTAL2OMEXTY X0, YR 7PH)LaRZ7

DEREL SHERICHETT %,

S

(IBEERERICNT 2REFFEEAELE 2014 FROEE)
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W Ola®&.indd 555

——

Pra=7 - 7L Az HHEL 72 CKD ORFHFRIEMRET WG 555

BYR 7 BT 2 H05 1.5g/kgBW/HD EROH%Z L%
Y (o

CKD A7 —% G3 T3, 7AIEERIRZ BT 2858
1% 1.3 glkgBW/H, #5489 25541345 CKD A 7 — ¥ OHfESE
mD LR, T4bE A7 —Y G3aT1.0 g/kgBW/H, A
7—3 G3b T 0.8 g/kgBW/HW LIROHZEEZ 5N 5,
CKD A7 —3 G4~G5 T, HEFEED 0.6~0.8 g/kgBW/
Ho o BEEZEML TH Lo, SRR ERD 08 g/
kgBW/HOBH#Z L EZ 65N 5,
WTNRDAT=IICBWT S, WA iEEE A EY T

bh, BEELLEIFEOT7T FE7 7V AL, Hrax
=7 OER - RELIEE - BEEREz eV v UL,
oy 7e L3OV X —EIE O L EEFE 2 KT 5 2 &
DEETH D, £/, T06OHEED» O BFREOLED
BIRZRREINCEHE LT, RKISHIET 2 2 EVHEETH
D, FREDOERZHZ 2 2 L2BITEHDTIER Y, 28,
I 2OL X —EIE & AR E R R BIR B B 23, CKD
FHILBIBHREDEZHITOWTIE, BHBEEEED
FCKD 1B 2 EIE AR AEICET 2 Mat &2 2l L <
W E 0,
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