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An assessment of nutritional status in children on maintenance hemodialysis due to
stage 5 chronic kidney disease

JIANG Ye-Ping, SHEN Ying, LIU Xiao-Rong. Department of Nephrology, Beijing Children's Hospital, Capital Medical
University, Beijing 100045, China (Email: happyjyp2006@126.com)

Abstract: Objective To investigate the nutritional status of children on maintenance hemodialysis due to stage
5 chronic kidney disease (CKD) and the clinical significance of nutritional assessment indices. Methods A total of 21
children on maintenance hemodialysis due to stage 5 CKD were grouped according to body mass index. The nutritional
status was assessed based on anthropometric parameters, biochemical parameters, inflammatory factors, residual renal
function, indices of dialysis adequacy, and resting energy expenditure. Related indices were compared between the
children with malnutrition and those with normal nutritional status. Results  Of the 21 children, 10 had malnutrition
and 11 had normal nutritional status. There were significant differences between the two groups in anthropometric
parameters, levels of leptin, insulin-like growth factor-1, interleukin-1, interleukin-6, and tumor necrosis factor-a, and
mean 24-hour residual urine volume (P<0.05), while there were no significant differences in albumin, prealbumin,
cholesterol, urea clearance index (Kt/V), and measured resting energy expenditure. Conclusions  Anthropometric
parameters, biochemical parameters, residual renal function, and inflammatory factors have an important value in
evaluating the nutritional status of children with stage 5 CKD on maintenance hemodialysis. Further studies are needed
to investigate the value of the measurement of resting energy expenditure in the evaluation and monitoring of nutritional
status in children with stage 5 CKD on maintenance hemodialysis.
[Chin J Contemp Pediatr, 2018, 20(3): 189-194]
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BREARZEILEMSEE IR (chronic kidney
disease, CKD ) # WHYH&ZAE, WR2EILAHE AR
EE R, BT EJLE CKD B IR0 PEAS
R S R AEIE M E SN LR OR, L
B E SRR S AR B, JLELTF
EREEOE, BV IR KR L
TWRAW AR EFE WA Z, Hik, RAE
FRARBLIFALFE bR 0 25 B RE 58 438 T L
L, JLEARE ARG R, A 6E R A
B ARG 8 bs Jehn e, TR B E N A L
B B E SRR FE AR AR AE . 2009 4F K/DOQI
151 1 s LR SR IG R SC e i & 2=, AL
BHIG IR TAE$AE T % MS % 1, CKD Kk RTE
WEILED H 25825, JEALERRE BT B R
JLFE H 253 2 P, ABESEi g X CKD 5 4k +5
PE IR B BT 8L AT 8 SRS TEAL, S AR
HARPR . AYLETE bR . RIETE bR FRATE DIHE
KB R e s e bR . 7R RE I TH AR S HR AR I I IR
B, U4 SR TAE A 3R E G S 3
JURHIE IR TAESZERAY CKD HBULE FRR BTG 48 47
bR HELRHES B
1 #ERERE
1.1 RIS
WFFEXT 40 2015 4F 1 A & 2016 4F 12 A EF
BEdFA TR PR IRGE AR T 1Y 21 6] CKD 5 WL,
FRAE 2012 4F K/DOQT 8 1 B I 9 I A4 B S B i
MM, CKD GE X M. (1) RheeRE s s i i) B i
Bt (UGS HATRER % ) figi= 3 1A, A
s /NERIEE R (GFR) FRE, BHERI ] 8
SR AR AT SR MR A R SRR
fRHE, (2) GFR<60 mL/ (min-1.73m”) =34
H, ASEEISGIENE . R Schwartz 23 Al
B GFR (eGFR) , #4 eGFR Z M8 K/DOQI 45
FRUEDEFT CKD 433, Hip CKD 5 #2 Xk eGFR
<15mL/ (min-1.73 m*) ",

Yy ABRUE: CKD 5 12 50 i wos M B L,
VAR B AT BGETIRYT = 3 D H 5 RGE N
BIT AR 3K, FEIR 3~4 h; HLBFST IR e
SE, BJULME A ZEBILY A BB A AT, &
BAE R EAS

HEBR bR e AT AR5 . IR . AL
EPGE . SRR PRI BE TR SR S i E R
AN RAHABKR; ARG SPEI28 . Atk s
JEE KB R O G I PR SR O R L
WA A B LA JEBE & AW 58 BOA [6) 25 2 A
[Ep=S

0 21 6 CKD 5 W18 L, 55 1 14 4]
(67%) , P76l (33%) ; k6% T AR
16 % 4 H (AR 13 %) o 21 gL,
JEL 95 DR R B /NSRS ), e R TR DR B
W 13 4, WM RTELE AR 10, foh ik i
J PR CANCA) FRICHEIMAE R 1 B, e s
R
1.2 EFRREHITEN

LS R, A E TR AL (BMI,
BMI= {A T (kg) / & * (m®) | 20 2009 4
[ 0~18 % JL3E | 75 /04F BMIAUARAEAL/E K pih 22,
DL BMIFE[RIAERE | [RIPERI LSS 3 25 97 1[40
FOIE G, BMIUR T R4S WM LB 3
FA B E SR AR, BMI T [RAR#E . [ 44E 5]
JLEEE 97 A HEC E SRS R,

1.3 ANFNEEHR

il = S WUEZ RS- (triceps skinfold, TSF)
K AR T SR AT A A B i J5 B I A, )
SILAR S K 2 i I =Sk LR AR IR . UL
CAE BRI B AR TR, TEJR S R W %
A b 2em, KA DMRHE . B R LER
N B N GE, D B AREE T R R R, I AT
W RAOE, [A]—&R0ESe & 3 U, BOFE.
B rp 3 R 42 (mid-arm circumference, MAC )
L B RCAE B R 3 AR T R, AR 3l R kN
PEM A B8 b e, B RO & b i 42 3 IR,
BCEHE, S ERILA 42 (mid-arm muscle
circumference, MAMC ) : MAMC=MAC (cm) —
314 xTSF (em) o Jol BB HLAE A (bone-free
arm muscle area, AMA ) 32 A =401 . AMA
( B ) =(MAMC/3.14%x4) >-10; AMA ( % ) =
(MAMC/3.14 x4 ) -6,

1.4 E£YLEistiRan

325 A 6] 090 = 25 1 R 4R A8 LA JR e ik
Kl 48 bR 4L 45 A (ALB, IEW 2%
ALB = 35 g/L, iU ik AR By aik ) o ArA
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FEH (PA, IEWS%ME = 200 mg/L, KJrikh
HoREBE S L) | HERE (CHOL, 1IE%S%1E
= 2.59 mmol/L, il 7754 COD-CE-PAP Jif§ik ) |
LI}z 98 & (leptin, LEP) FE 5 ZFEA KK F 1
(IGF-1) o LEP FI IGF-1 1M J5 2k ¥ Ay il Bk 4 122
W R

1.5 RAEIRFRHIH

T (B3I =28 R A B LA R Rk i, A
DU 7 5 R TR H 2 W BRI o R s B 456 11 240
AFE L) . H4fEA 26 (IL-6) . M C
W#EH (hCRP) | MERSEAF o (TNF-a) .
1.6 HESIEEIER

HEE 3 WISE L 24 h R, BOLPF(HE.
1.7 ENESEIER

JRZTERIEE KUV (K B d 0 IR R TR
K, B LmL, 2 5% BT 8RR 0 5 s i
FR ORIV U 5 38 A YR 1) pRER 1 B AT
BFE], PRAN AN, VORIREZEM A AAER) « 8
% Daugirdas 2> 2318 Kv/V[Kt/V=-In ( R-0.008t )
+ (4-35R) x (UF/BW) 1", Hfin b A R %}
B, « MIEMEEE (h) , R= &5 BUN/ 3 BT Rif
BUN, UF My (L), BW @M A AE (kg) .
1.8 BEEEEHEENE

MedGraphics 23 F] 4 7 1) B2 2% B 84 I D
1 510 3 AT &R 48 (Medical Graphics Care Desktop
Analysis System ) B CCM R4, FHHITTEL
FE iR s . AR A . £04F CO, 3 AT
ASCZH AR o R R AR YR PR I 0 3 A< L O, R
CO, e FE, AR5 ] 42 0 B3k Bl o <7 1 Fl 4k 27 =
A e A, AL B, 3 AL TE—
I ] P B 8 S RE R (VO,) F1 AR ™ A
(VCO,)

TEARENT H, JEEJ5 2h, HILIEARE %
. 2 20°CH BrEl, CFEMAE 30 min, # LT
SR H 20 min, S HL R SRR GRS O, i CO,
(AR AT R LY SE PR B RE S M AE(E ( resting
energy expenditure, REE ) . [F]I A4 BE I THAE 00
/N3 (Harris-Benedict 24 2 ) 1158 #i il REE {8,
FEXFSEBRINAS Y REE (B -5 BUM15 201 REE {EiE17
e,

1.9 Sit=ah

XA A AR R bR . A Ak E T bR S
BB R FE ST LA oA . I LE RS Ai 1Y
THRVORER HSEYIE + frifEZE (kxs) F#om, W
2 B AR A ¢ K2 5. P<0.05 22 5 HAT 40
K3 98

2 #R
21 EFREHHER

21 1] £ LS 44 BMI M 16.0 £2.5 kg/m®, 35
ANRAEIL10 B, B filh 1.5:1; HEFRIEHR

AL L], B flh 2.7:1; K ILE SR
Bl W 1,
®1 21 0BILNEFRES T
ey s eI vt BMI
EREAR 10 6/4 13.7 0.7
EIRIER 11 8/3 182+22
e SuE 0 0 _

H:: [BMI] REFGEL

22 AEMERERER

21 ) 8 JL F ¥ TSF 4 1.9 + 0.48 mm, MAC
203 £22cm, MAMC 4 15.1 + 1.8 cm, AMA W
9.0+3.7 em’s FHIRARA LI &R B EKT
BRIEEH, ZRA50HFE L (P<0.05), W#E2,

x2 EBERARASEFREFTHBILANENEEIRLE

(x+s)

TSF

(mm)

MAC

(cm)

MAMC

(cm)

AMA
(em’)
11 221+£0.65 236+32 16.7+1.7 11.5+34
10 1.27+0.20 16.9+0.8 13.3+0.9 54+29
1.064 2.787 2.581 2.214
0.026 0.009 0.005 0.012

cZE 7l I 1)

EIRIERAH
EFRARH
A
P

T [TSF] =SB RIS [MAC] BRI Ae; (MAMC]
ERERERILA AR [AMA] TG LA IR
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2.3 EYFIERENLER

21 %l f& JLSF 34 ALB /K F b 45+ 9 g/, H:
56 <35 /L ERARMAGEFRIEFAZM L
BESTGIE L, 21 FlE L4 PA KFH
196 + 55 mg/L, H:rf 9 fii] <200 mg/L; #HFEA R 4H
HEFIEWHZE K 2ER g2 Lo 21 4
L) CHOL K F- 4 5.8 + 1.5 mmol/L, & FA
RAHERIEFHZMERTLI L, 21 4
BV LEP KFh 38 + 14 png/l, EFRARMASE
LB EE TEREFHARIL, ZRA50TFEX,
21 BRI 1GF-1 /KPR 16.5 £ 4.6 pg/L, EF
ARARILBERTEREFHRIL, ZRAS
TR L, Wk 3,

®3 EFRARASEFRERABILEMUFIEIRILE

(x+s)

ALB PA CHOL LEP  IGF-1

4
Al L) (mg/l) (mmol/l) (ug/L)  (ng/l)

%

BHRIEEH 11 46+£8 209+57 6.0+£13 17+4 273+7.8
BHRABAH 10 44£13 175+75 52+1.1 6221 7.9+0.7

t{H 0.576  0.841 0971 -2.328 2.169
P{E 0.772 0351  0.281 <0.001 <0.001

{E: [ALB]FEH; [PAJHTAEH; [CHOL] RS [LEPEE;
(GF-1] B LRI T 1.

2.4 RIEEFRMLER

BHRABRABRILIL-1, IL-6 5 TNF-a F3K
Tl E R T ER IR A BRI hCRP K22
SIS FE L Wk 4.

x4 EXRTREASEFERZHBILRIERRILLE

(x+s)

" 11-1 1L-6 hCRP  TNF-a
ARl (ng/L) (ng/L)  (mg/L)  (ng/L)
BEIRIEHH 11 084+0.18 0.13+0.03 1.6+0.7 204+29
AR 10 3.01+£1.08 040+0.13 3.7+ 1.8 636 +240
¢ 2,617 2.573 1.682  2.148
Pl <0.001 <0.001  0.067  0.004

e [IL-1] HAMAN R 15 [IL-6] HAHIfLA 2 6; [hCRP] AL
C WA ; [TNF-o] Mg RsE A 1 o,

2.5 REBINEIERSREBFRIBHE KV

21 (il LSF 24 h AR AR R 254 + 87 mL,
HPEREARARENTERIETH, 2705
THEE o 21 Bl Kyv o 1.55+0.36,

KYV<1.2 F 46, 1758 JLKYV = 1.3; WA
8] KvV bR g E . Wik 5.

x5 EFRTFRASEFRERFARTBEIREERSKER

BRIEEL KUV BILEE: (% +5)
15 g HRERRE
(mL)
BRIEWA 11 400 + 145 1.63+0.22
BIRARA 10 88 +36 1.45+£0.47
i 2.562 1.094
Pl 0.004 0.063

T [KuV] IREIEBRIE L.

26 BEEEEEFNE

21 5] 8 )L 52 9 REE A 1327 + 242 keal/d,
i ] REE A 1199 + 224 keal/d, 52 ] REE F1 i
W REE 19 32 22 5 R4 it 2 B X (1=1.017,
P=0.487) . H #F A R 41 & JL 5 W REE K
1275 +237 keal/d, & F% 1IE % 41 52 Wl REE 4
1316 +229 keal/d, PIZL[E S REE {H 1Y LU 25 55
TGt #mE X (1=0.964, P=0.700) .

3 itig

BIRARIEILE CKD # WA IFA0E, Wi
o0 A 1 Y BT AR LA B AR A R AR T R T
RN, BATFREY, CKD BEERAR
1) & 5 B A DGR K L B IR 8 Ak
RN ERA . BRFTIRRE R R AL, 4
T A2 B S B3 AT g8 0 MO S SR AN R AR
FEA S P ARHFSE L CKD 4k 35V i 3 By L
RWFFERTGE, BEEE T KI5 h5 | B b dE br
RAIEFEFR . 5% 5 DIRe KB AT 70 0 P8 A5 S5 04l 2R
JLRYE SRR FEBFSGE Y 21 ) CKD 5 1) 4 F5
MBENT EILT, EFRIEE 5SEFRAREILWIT
Bk 111, KREREFRLFE L, TSF. MAC,
MAMC., AMA 752 B F W78 SRR 00 0 A
MR PR. TSF &R T R HAER fatn, JHE
RV fie i Bl = B B B AR M S S A bR . A RS
KINTSF 5 MAMC 454 7T U dEAf Hb T4 B8 3 1Y)
BRRM TG Y, AR A, SRIEWHSE
TN R AL ILLL L 4 T AR & 2548 bR A7 7F
2R, BWEIZIEAEN D S 2
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MR RS, 40 LT BEAFE ZE I 57 7K ik 55 T
P2, #2009 4F K/DOQI 1814 B ki J LR E 77
I PRS2 B 48 i AN P A T A AR S 2= 8 BR A R
FH IS4

KWLk ALB S Wb S50 — B0 2
WS FRRGLB AT 5EF bR 7 AR LI, EFRIE
WAHBILLEFR ARG MEILALB, PA. CHOL Z
B JF T E 2R, R AR —LL ALB, PA,
CHOL fE N EF R TEAG 8 bR . LEP 2—FEH
Fivh R, AU BN, AR E SR A
ZARN IR, B EM, LEP &% 3 CKD 4E:;
PEBENT B E BE T . 5 FRIROUR 038 T i Z [H]
(R EIAT P AR B, EIRIERARILCE
FARALILLEP K2 o HA B LS, &
FEAR R4 L LEP ZKCFA0E 37 1E 4 8L B
o IGF-1 WG A2 ZFMEER TS IR IR R 1520,
kB, IGF-1 MAER S LEP #HZ, Jf H 1GF-1
AT DL E BRI 215300 LEP, 1GF-1 2 %%
i, ATV TEN B IR R BT hR ¥ A
F9E K S FRIE A B IL S A R 418 )L IGF-1
K2 FEREAAE R E M 225, 5 LEP K FAH,
BIRARAEIL IGF-1 KRS FFIEF AR ILI R
FEAR

H AT 5T & I IR S & CKD B If
REFRARMEEER, 5LR MG NEgm R
FRG FE 2 5L TE AR O "M TL-1, 1L-6, TNF-a J2 4%
RIERS T EZM R R F, AR K IE SR
ERHBILLEFRARAEILZEIL-1, 1L-6,
TNF-o K fEAE B 2R, BRARHAERIL
IL-1.1L-6 , TNF-a /K- 8 i T E SR E R 4L,
PR B ILARIEN T IL-1, 1L-6, TNF-o 7K 1] LIAE
Sy HE SRR B TS W WS A . AR ST s SR
IEHHBILCESA R4 B ILZ 8] hCRP K I8
BEEZES, WHEFRARAEILE TR SGE
Ja AR & B hCRP AKCF- H BUAH R 224k, #2718 hCRP
ANBEAE N I LS TR ) U bR, BB S
hCRP SEHH R A2 5 i PR 3 2 A3 AT A Tt —
HERVT

HRTAFFEINR, BT A 7855 7T DL i 1
AT R LA A3 s, i s 433 A AT LU 2L
HRRBERNSMER, WinEEMERMEA
A AR S R AR 3R, AR 3~4h

P BLENT T, BRI BB B L Ky 2
SAGIFE X, (HERH TAMREEALCAIR,
AN BB — 2P A Bl A A B AT e A LB SR
RGCEFE . B AT 5EUE S AR AE B DI RE X K oy
5 2 G B M GE AT IR YT A R e R AU,
BRAE ' DIRERE e W W k3 CKD AR 18 SRR Bl AN
A A P ARIFIE LR L 24 h R B AR AR
DIREMIVEN FE AR, S5 R A E R IEFARILE
FARHABILZE A TR B EEZES, 8
FEA R HIL 24 h FRAF PR 2 I AR T 55 1E W 41
Lo AFFFEGE AR T 5 A7 & LI REXT CKD 5 1
A3V AT AR LB TR ARG B 195 I )
PrfE, (HOEREE BRI, BILGRAF 5T
e TR, BRAEE UIAE 5B TR A8 b5 2 H]
AR AN P AE

I PR b B R A DA S BE T AR e SR AR
FRERE TSR E . LATE CKD ZERRM: 1 B AT £
# REE M@ 25 R EAR—, ARG M &
BE SR ZE REE 25", IR 55N
RIMWENIRIT . IREAERER . PR #EE. 2.
Tl A i R A 45 PR 28 #4040 T BE 1S hin AR Y g A T
FE 1 ERE P M R ILE] CKD 25 M i A L
S BE R I AE A SIS HE . ABFSERT 21
] CKD 5 HAZE45 % 1 y82 t 28 LA 7 2 e 1
FEI A B B o AR &I 21 i B LSE
1 REE 5 RE R IHFEMIIN /A 2L ( Harris-Benedict A7)
TR REE Z R B EHET . ERAR
LS EFRIEHF 4B LI REE Z (8] 22 5780
giiter o AR St — LY KA T LA
5T, Bl S ReIHFEAE LI CKD E EIRIT
i VR B Lo

gi b, AR RN, BT R — R
FRAT DAESR CKD 5 B4R i & A L 3 5+
ROCVEAGBRAE, NidE T 2 S806M, LA InirAh
AR S T S AR & 22 48 A HAA WA
B, HEZEMHNRRL, ANaepmm i EY b
FRARAE MR IARIE, BRAFE ' Dhfigxt CKD 5 W14E+y
P IR A AT RR LB TR R L PEAl A i Wi HL A
B ARAEIRETT LIS 3 CKD 5 45k
MR BT EILEFRA R LS, RAEHT IL-1.
IL-6. TNF-o 7K-F-A] DIAE A 5 SR R0 K 7 i) e
Febr. B AR TH AR 2 X T CKD 5 W4 51 1
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