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14 BB (chronic kidney disease : CKD) fE35 12 &\ Tl
EAI RV —RBERDZ7:0121F, MIPLY—HEE
EHZE G 2BEZFRET HLEDPH 5, KETIEZ RV
¥F—RLGEOREICHELBRI LY —HERORE T T
IZOWTIREHT 5 & &b, RAAE X OENTH CKD
FHICBIT 2RV X —HEREHL L R 5 FHIZOWT
BT 5, 51T, ¥R oRIBI N T2 CKD B#E&D
R 2L ¥ —8E L O CKD OREREFEICE T2 2200
¥ —HEA R OIHEEIZ OV THANT 5,

RIRILF—HEEDHER I

IRNFX =GR ERET 57-0I101E, BTV FX—H
BEZRDDZBEDVD 5, BT FILX — B R ILIERAG
i, REFLAES, BHEEIC X 2 V¥ —EEE,
DEFTH S, LI RNF—EEREPRIT ALY —EE
B2 THAUSRERE L 2D, ERULHEFIERIC X > T
RMBELEOGIHEEZRIL I 5,

TPV —HEEOHEEE E L TiE, TEEKED
ROLFBINTDH 508, “HEEHKY I THAREN T
WrEEREH O T Yo, CKD BEDOREIIZLA L
v, Rfgoselx, MEgEAIe ) X Y —TRZ 2L
FoHERZHEL T 5, KREFIREERESS DB
HA R4V, AHETHIULRA CKD BH T3
VX —HERIZME AT Y X Y —THEL THEHBL,
b LHUETE WEEIE, filic 2L X —8BIELZRE
T2EIHREL T2,

PEAREERIR A2 R A RN s e i (e

Harris-Benedict 27 & 0 i B 72 4 5 X T HERE (“Z25RF)
IxL¥—iHEEZz PHUL, ISHRPWEICK S 2L
¥F—RMoZzHER L T r VX% E5R22EH T2
&, MEgEATY X P Y —Ic k250 E KT 2 &, ZE
L7 CKD T34 owIicitisng, —7, FERWE, %
HiE, e CRVERI R GEIE 2 £ X 0, B ERRE
12 % CKD T EEH & FHEIIIER L & %5 2,

I {R7FHA CKD

1. {R7FHA CKD BEICKIITZIBIRILFT—HES

e U B CKD BB T, M 2L ¥ —E R
BEEAEZEDLS R, HBVIFEERTL TS, @&
ST 3, 40 mRoEEFEA2EECFE 7L 752
8.0+2.4 mg/dL) & fEFH Z IR T 2 &, LERFE X BEENL
DR Z L F =M BR GBI T WY —J, lean
body mass(LBM) THIIET % &, RT3V ¥ —HE R
CKD 27— G2~G5 BHTHBIE WY, FHEDif%ET
X, M FLX—HEE L eGFR IHBET 2 b DD, X%
R v 7REBERE (Mets) 2 A 0F L T 5 & i O BE DN H
KT 5 EPWREENTLEY,

7 CKD BE O T 2L ¥ —il gL, T 1) Jif
iGEIE, 2) LBM, 3) ZAECHE - TR LVX—EIE, &
ECHEZI NS, 75 P kL 60~74 KD E G CKD & %
Mg 2 b, B (LiRE) = % )L X — 2 RS MR oA
D5\ AN(23.8£5.1 vs. 22.8+5.6 keal’kg LBM/H ), #1
il CKD & T3 1 HIGEIEL DR wid, Rt F L ¥ —
THE B IX 60~74 RO ATt CKD i & TR (7%
%9,

HISRAEAEEE B ME T, eGFRfH & Rl » S HEE L
e TRV X —BHIE % T 5 &, eGFR 28 52.9~61.9 mL/
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x1 ERECHIZERIRILF—EORERLE

EINI )L —=2 (kcal/RH)

By HhERD

BEHRE 25 kecal x ZHEARELT BEDKEHLS 3~ 6 HAT 3% UEDRD
(25 kg/m? = BMI < 35 kg/m?)
= E AT E 20~ 25 kcal x IZEAXELLT |fREICIE U TIREDEKEN S 5~ 10% DiFHL

(BMI z 35 kg/m?)

BH(AE: BMI=22 [CHBY T B46E

DNT3m 5 3L X —HIESHEEIC YRR ), [H
Reiz, JERERIS D CKD 27— G3 i D = 2L ¥ —EHL
B3 26.3 keallkg/ HTH D, 40.9% 2HFEER%Z TRHI- T
w3Y, LhioT, N CKD ME TR S AIRHIE S &
P2 F—ENENID VD, Bl —EEED
R HTREEE DS,

—JiT, MELZRIEMGEZGIHLTVS L, BRI
¥—HERIIMA S, JEREIRIEN CKD i 2R e LT,
FEIE (AN ) o0 L ¥ — i B it & LG C-reactive protein
(CRP) DR Z FH R 725 IC & 2 &, Il CRP = 0.5 mg/dL
DIEHERETIZ CRP < 0.15 mg/dL DEERE L L L, 4E#,
Pk, LBM THEIE U 72 JEHE (Z20F) = %L ¥ — &R I3E
BICHEMETH D, MEEHT 123.7 keal HDZEDIA S 1L
79, [FREIC, IiE CRP % 0.15 mg/dL B 112 7 2 & JERE
(L) L 2L ¥ — B2 EA L, i CRP D IEH{L &
ELIET T2 LB BIEINTRE Y,

2. BREBZHKE

H AR 5 M 272 2 0 T8 R MR 1 % 3™ 2 g s i Bk i
2014 4ERR VT, RERIZEIERER, T2 b b RKREK
(body mass index : BMI) T 22 kg/m? |24 3 B {RE % F >
52 EMRL TS, 7, THAAD &R EIULLE
2015 4EfR Tk, BHEEE 9% BMI OHiFH L 18~49 K Tl
18.5~24.9 kg/m?, 50~69 &% TlZ 20.0~24.9 kg/m?, 70 ji& LA
ETiE21.5~249 kgm® ICREL, ToDHEFE L BMI
HFANTHREZHER T2 L9, =L ¥ — B2 %S
5 EzERL TS,

R % 2\ 72 40~79 KD HAAN T, CKD DFHl
FRE I B S 2 BMI 1251 = 23.0 kg/m?, 20t = 27.0 kg/m?
<5272, Lo LI (BMIZ25 kg/m?) 3% > Th, Mets
DPWITEH %7z X 724U CKD OFIEY R 7 L1375 5
1Y 20~50 AN HA A B PETIX, BMI=22
kg/m?, 7 XA+ JEHE >80 cm %% CKD OFIMFIEE L O
eGFR I F a1 L 5 S5, Bk, CKD
BEIZBOWTHRLE & 2 FED LRIE BMI T 25 kg/m* £

(B 191 5514, ®E)

WCERE T 2 DIFY E B3 53, IS Mets D H#E722
EOBGERIIZEDDY ) B,

3. REH CKD BEOIRILF—RE5(ENE

CEE B | 03 2 A R AL ME 2014 4RIV TR, T
RTOMFEY CKD 2 7 —2I2B T, 1 HZ 2L ¥ —#EH
1% 25~35 keal/kg BEHERE/HICRESINTE D, O
PNCTHE 4 ICERET 2 L)l Tw»w5, —J, NKF
(National Kidney Foundation) KDOQI (Kidney Disease Out-
comes Quality Initiative) ' 4 F 5 £ > CTIE'Y, 60 AN 1% 35
keal//kg/H, 60 %A _E 1% 30~35 keal/kg/ H ZHESE L T 5,
3 —u v SEEREENHS YT, LE L7 CKD B
2R LTI 35 keallkg/ HZHERE L TR D, IhETONA
RJ 4 v % L7288 170 30~ 35 keal/kg/ H % HESE &
ELTHIFTn3,

—J77C, 35 keal/kg BHEMRE/H LD = 3 )L £ —{8BEUL,
R e 2 E OB RE 2 LI 282035 5, 1
HERN 27 AL CETFIRTH % 0.6~0.8 g/kg BHEMRE/H D
72 A CEHIBR T CUE, 35 keal/kg EEHEMKER/H O = 2 )L
BT LEionTwa ", EHED I 3 )LX—EH
= & Harris-Benedict 22> & #E5E L 72 LR = 3 L ¥ —HE
HO SR L T L ¥ — B RO (Y 2L ¥ —
) A% &, CKD HFH T BMI LR L, HNZ 2L
F—HDECIEERIEY A 2B ERALTED, KR
25 DI 3 X —BIERNE O L AEGTHRAENS ) HA
Hit o 2 0 TIERRE I A A B 5 4 ~ 2016, T3, &
HEWHS L AN R Z D 3¢ 270 1 Ho
FAF—EBIE L HETHEO HEEZ B L Tv 2 (R
1D, FEE, WEISREREBRENEES 7L 7 2 VIROBEIC
BHITH DI EDHERINT VL B,

DLEXYD, HEREAm A8 L T 3 BfED CKD E
T, TEVERNEE 10§ 2 g ARE 2014 4R 23 HE
$%9 % 35 keal/kg FHERE/H2S LIRMEE LCZBEEZ S
15, BMI D IEH & HARA RG22 5 & L 7 M
O, 7LANVEIET LA VEREDO T 2L X —
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2 Protein-energy wasting & & U BREDZHIEXE

fRRE IXNVF—EBRENEKT RERL BMI KT
Protein-energy wasting |25 kcal/kg/BEXEN DR &6 |3 HBABT5% ML <23 kg/m?
2 B U EFRE 6 WBEET10% XU L
BRE <20 kcal/kg/H 12 HABETAGRCEH 5% MU E <20 kg/m?
LBEOREED 70% K

R X 1,589 keal/H (31.2 keal/kg/H ) 8 & U8 1,729 keal/H
(33.9 keal/kg/H) (p<0.01) TH %, AWfFETIZ, CKD OF
MR SN TR, E7 LA VERZEIZE LT
oL X — IR 35 keal/kg/ H R TH 2 2 L
5, TANVX—EBIED LR%Z 35 keal/kg/ HIZEE L TR
MihwiBbns,

ZENTHEE CKD

1. ETH CKD BHICH IR IRILF—HEE

fMEgEAm Y 2 by =%V, R CKD B#% & ZE L
72 MGENT (hemodialysis : HD) 8 X OVREGE 55 1 HE %
T (continuous ambulatory peritoneal dialysis : CAPD) f3#% @
LT 2OV X — B REZHE L Witk 2 L, 17
1] CKD #3% (28.2 £ 4.2 keal/kg/H, n=15) & i L T HD &
# (34.5 + 4.6 keal/kg/H, n=15) 8 X O' CAPD {3 (35.3£6.3
keal’kg/H, n=10)TIREEICEV, —/, HAAHD BH
(40~79 J%, V¥ 59.1 J%, BMI20.7+3.0 kg/m?) TIX, %k
R 2L ¥ — &R I B 23.5+5.7 keal/lkg DW/H, %k
24.7+4.3 kcal/kg DW/HTH Y, —BWEZHAANBED
27.0 kcal/kg/H, 21D 25.8 keal/kg/H & FERTHH S Az
Srn? . ZOMKT IR E ko B E LT, Bk
BT L L, HARAHD 8% 3B THRBIAE <,
EHHRRI W EEEL v b,

KB AR EHZIZE VT, Harris-Benedict I\ & [H#: 4 1
YR Y =06 R 7 LG = 3 )L X — W R E T %
L, MHMCREEAARE VI L2 b IET 2 0685 52,

2. BREBZHE

HARZBHEASHATHERZE 2% 7 — % 2 i
BMI & | DA m P H 2B L aWiGcld, Baed
BMI <20 kg/m?® 2> 5 23010, DIMEGE, BEYSEFLED Y R 7
DHEICEE 2%, HfkC, OAANHD BEDLGTHEE
P 2HT 7225028 ) 2 746508, BMI<20 kg/m? 8
ZWEHHDO—D2 Lk >Tw3, DLk, FHATHEOYEE
ZHETHEE, HEE R 248EE LT BMI220 kg/m?* 23

ZLMEEZHND,

3. EWH CKD BEOIRILF—KE(EBIE

Z5E LTz HD 3% (B 46.7 1%) 2 WRIC, —~EDTAE
CHECHS 113 g/kg/H) Z#BINL 72 E&F P2 L ¥ —
H% 25, 35, 45kcal/kg/H (ZnZ9 21~23 HRH]) & BREN
WKh P2 L, REEZHRIT 220ICnEL T 2L X —RIiZ
32 keal/kg/H, ZHENT UV ANIEE 2B T 2L X —EI1L385
keal/kg/ H L 1T 229,

FfkC, FEDDSEREiG%E2 LT3 HD BEZRE L
T, P 92 HEIC KSR OREHIREZ RS &, H
EHERET 27O MBI R LF —EIE 3113 [26~36]
keal/kg/H &7 227, HAANHD BFlcE VT, MET
W7 2V H34.0 g/dL DA EDOKERE D I3\ EH TIE, i
Ff T 2L ¥ — 42 & T 29 kcal/kg DW/H M E#BHLL T
w32, F, HARADIERERG HD E T, T3
¥ —fBIE & L T 35 keal/kg HUABMKRE/HDL L2 R TE N
I, 0.89~0.95 g/kg BIAEMARE/H O 72 AL BHIBIE TR
ik, MMz HEREcE 2%,

BifE, 310D HD 8 & N CAPD & ICN T 2 = %)L ¥ —
BINE E LT, MEMWEIRRE I T 2 AgEkEHE 2014 45
Ji "2 B0 T 30~35 keal/kg BEHEMR TR (BMI=22)/H % #
LT3, KEFEHE O A R 54 9T, BITRE
DB 2N X —H L LT 60 AT 35 keallkg/H, 60 %
DA EC 30 kealkkg/ HZHERE L T\ 5,

CKD OHRBEZICHITEIRILF—IENAREOEEE

7= 2 1 [FE BB A AU % & D protein-energy wasting
(PEW) & K EWREOZWIHE & L Tad#ignhTws
FOLX —HIE, REED, BXOBMIOA Y M4 7%
R, HD BFICE W, BT F L ¥ — 25 keal/kg/H
Al D EEFHENL 25 keal/kg/H B L0 FEERE & g L, 10 4
BORIEE ) 27 H31.86 51520 2 L BSHER SN TV B,
—J7, YNaR=T7R7 LA VORI - HRICE L T,
IOV X — BN R O HEE X TR R TH S 2 Tld v,
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BitE, HAAN CKD HBFHOME L 2 )L ¥ —{BIE L L T,
H A B ik 2 & ¢ R A 1E 25~35 keal/kg B2 HE {4 5
(BMI=22)/H, ZENHIZ 30~35 keal/kg FEHE(ARE (BMI=22)
IHZHERELTW2Y, L L, HERED T 5L ¥ — (85
DWW T, HEIEEIL )L, WREBIC K > THRE S C
ERERT HLEVDH B,

2019 4 5 HOWRE 5T, HAKERIE A2 RN 2 A
A4 K74 20191 Rl#k S 2 2 BB EH OB 2
¥ -—BoREMEIHFERIN TS, BAENIZZ, Bkl
¥—RORMGER BEAE (kg) x =7V ¥ — {85 (kcal/
kg)” Z HZE L, HEMKEIZ 65 AT TId BMI T 22 kg/
m?, 65~74 J%TlZ 22~25 kg/m?, 75 I&LL_E T 25 kg/m? 12
YT 2HRELHCE PR INTHE, I5ICTF
WX —{REE LT, 8O ITE OIS D3R O BTG E)) (%
25~30 keal/kg, DI (FEALHL7ZHNME) - ZKF, &
WIEE) % &) 1 30~35 keal/kg, B\VHE (L, %L
YEEE DS 2 ) 1% 35 keallkg A EE WS, 7L, 7L
A NP CEREBEOFEITHL VIhrbsT, T2l
F—mBB IOHEAEII LD RESRETEZLLTE
h, SHOBAICHHL 72\,

29 L HABEIRIN A2 0B & 2217, FRIICIE CKD
BHO L3V X —H#I0E D Fi, SFREEL L, 704
Ve OGO T 2 MEMEEL 3 b
%,

FIZEMSCH TR T RE b DAL

X ®

1. Brown RO, Compher C ; American Society for Parenteral and
Enteral Nutrition Board of Directors. A.S.P.E.N. clinical guide-
lines: nutrition support in adult acute and chronic renal failure.
JPEN J Parenter Enteral Nutr 2010 ; 34 : 366-377.

2. Kamimura MA, Avesani CM, Bazanelli AP, et al. Are prediction
equations reliable for estimating resting energy expenditure in
chronic kidney disease. Nephrol Transplant Dial 2011 ; 26 :
544-550.

3. Monteon FJ, Laidlaw SA, Shaib JK, Kopple JD. Energy expendi-
ture in patients with chronic renal failure. Kidney Int 1986 ; 30 *
741-747.

4. Avesani CM, Draibe SA, Kamimura MA, Dalboni MA, Colugnati
FA, Cuppari L. Decreased resting energy expenditure in non-
dialysed chronic kidney disease patients. Nephrol Dial Trans-
plant 2004 ; 19 : 3091-3097.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Rodrigues CQD, Santos JAP, Quinto BMR, Marrocos MSM,
Teixeira AA, Rodrigues CJO, Batista MC. Impact of metabolic
syndrome on resting energy expenditure in patients with chronic
kidney disease. Clin Nutr ESPEN 2016 ; 15 : 107-113.
D’Alessandro C, Piccoli GB, Barsotti M, Kim SH, Chae S. Preva-
lence and correlates of sarcopenia among elderly CKD outpa-
tients on tertiary care. Nutrients 2018 ; 10(12). pii : E1951.
Luis D, Huang X, Sjogren P, Risérus U, Arnlov J, Lindholm B,
Cederholm T, Carrero JJ. Renal function associates with energy
intake in elderly community-dwelling men. Br J Nutr 2014 ;
111 ¢ 2184-2189.

Chen ME, Hwang SJ, Chen HC, Hung CC, Hung HC, Liu SC, Wu
TJ, Huang MC. Correlations of dietary energy and protein
intakes with renal function impairment in chronic kidney disease
patients with or without diabetes. Kaohsiung J Med Sci 2017 ;
33 1 252-259.

Avesani CM, Draibe SA, Kamimura MA, Colugnati FA, Cuppari L.
Resting energy expenditure of chronic kidney disease patients -
influence of renal function and subclinical inflammation. Am
Kidney Dis 2004 ; 44 : 1008-1016.

Utaka S, Avesani CM, Draibe SA, Kamimura MA, Andreoni S,
Cuppari L. Inflammation is associated with energy expenditure
in patients with chronic kidney disease. Am J Clin Nutr 2005 ;
82 : 801-805.

H Aoy 2 () . 1S PEB RN (N3 2 TRtk AL e 2014
R, HE 2235 2014 5 56 © 553-599.

Tsujimoto T, Sairenchi T, Iso H, Irie F, Yamagishi K, Watanabe H,
Tanaka K, Muto T, Ota H. The dose-response relationship
between body mass index and the risk of incident stage =3
chronic kidney disease in a general Japanese population - the
Ibaraki prefectural health study (IPHS). J Epidemiol 2014 ;
24 @ 444-451.

Hashimoto Y, Tanaka M, Okada H, Senmaru T, Hamaguchi M,
Asano M, Yamazaki M, Oda Y, Hasegawa G, Toda H, Nakamura
N, Fukui M. Metabolically healthy obesity and risk of incident
CKD. Clin J Am Soc Nephrol 2015 ; 10 : 578-583.

Kuma A, Uchino B, Ochiai Y, Kawashima M, Enta K, Tamura M,
Otsuji Y, Kato A. Relationship between abdominal adiposity and
incident chronic kidney disease in young- to middle-aged work-
ing men - a retrospective cohort study. Clin Exp Nephrol 2019 ;
23 1 76-84.

NKF-DOQI clinical practice guidelines for nutrition in chronic
renal failure. Am J Kidney Dis 2000 ; 35(S2) : S17-S104.
Cano NJ, Aparicio M, Brunori G, et al. ESPEN Guidelines on
Parenteral Nutrition - adult renal failure. Clin Nutr 2009 ; 28 :
401-414.

Wright M, Jones C. Renal Association Clinical Practice Guideline
on nutrition in CKD. Nephron Clin Pract 2011 ; 118 Suppl 1 :
cl153-164.

Iff S, Wong G, Webster AC, Flood V, Wang JJ, Mitchell P, Craig
JC. Relative energy balance, CKD, and risk of cardiovascular
and all-cause mortality. Am J Kidney Dis 2014 ; 63 : 437-445.



19.

20.

21.

22.

23.

24.

TN E

HANE R 2 () . IERSERZHE A F 2 4 >~ 2016, B : 7
4 794 v AHREE, 2016 1 1-132.

Kobayashi S, Suga H, Sasaki S, Three-generation Study of
Women on Diets and Health Study Group. Diet with a combina-
tion of high protein and high total antioxidant capacity is
strongly associated with low prevalence of frailty among old
Japanese women - a multicenter cross-sectional study. Nutr J
2017 5 16 = 29.

Neyra R, Chen KY, Sun M, Shyr Y, Hakim RM, Ikizler TA.
Increased resting energy expenditure in patients with end-stage
renal disease. J Parenter Enteral Nutr 2003 ; 27 : 36-42.
Kogirima M, Sakaguchi K, Nishino K, Ichikawa Y, Hiramatsu F,
Yamamoto S. Low resting energy expenditure in middle-aged
and elderly hemodialysis patients with poor nutritional status. J
Med Invest 2006 ; 53 : 34-41.

de Oliveira MC, Bufarah MNB, Ponce D, Balbi AL. Poor agree-
ment between indirect calorimetry and predicitive formula of rest
energy expenditure in pre-dialytic and dialytic chronic kidney
disease. Clin Nutr ESPEN 2018 ; 28 : 136-140.

Sakao Y, Ojima T, Yasuda H, Hashimoto S, Hasegawa T, Iseki K,
Tsubakihara Y, Kato A. Serum creatinine modifies associations

between body mass index and mortality and morbidity in preva-

25.

26.

27.

28.

29.

30.

589

lent hemodialysis patients. PLos One 2016 ; 11 : e0150003.
Kanda E, Kato A, Masakane I, Kanno Y. A new nutritional risk
index for predicting mortality in hemodialysis patients - Nation-
wide cohort study. PLoS One 2019 ; 14 : e0214524.

Slomowitz LA, Monteon FJ, Grosvenor M, Laidlaw SA, Kopple
JD. Effect of energy intake on nutritional status in maintenance
hemodialysis patients. Kidney Int 1989 ; 35 © 704-711.

Shah A, Bross R, Shapiro BB, Morrison G, Kopple JD. Dietary
energy requirements in relatively healthy maintenance hemodial-
ysis patients estimated from long metabolic studies. Am J Clin
Nutr 2016 5 103 : 757-765.

Ichikawa Y, Hiramatsu F, Hamada H, Sakai A, Hara K, Kogirima
M, Kawahara K, Minakuchi J, Kawashima S, Yamamoto S.
Effect of protein and energy intakes on body composition in non-
diabetes maintenance-hemodialysis patients. J Nutr Sci Vita-
minol 2007 ; 53 : 410-418.

Koppe L, Fouque D, Kalantar-Zadeh K. Kidney cachexia or pro-
tein-energy wasting in chronic kidney disease - facts and num-
bers. J Cachexia Sarcopenia Muscle 2019, in press

Kang SS, Chang JW, Park Y. Nutritional status predicts 1-year
mortality in patients with end-stage renal disease on hemodialy-
sis. Nutrients 2017 ; 9 : 399.



