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Impact of malnutrition and inflammation status on hospitalization and mortality in
maintenance hemodialysis patients WANG Wen-long, LIU Mao-sen, WANG Hui-ling, LI Yun-
sheng, CHENG Yong-Jun, KE Ying-jie, LIN Hua-zhi, WU Guang-hua. Division of Nephrology, the
First People’s Hospital of Wenling, Zhejiang Wenling 317500, China

[ Abstract ] Objective To investigate the impact and the associated parameters of
malnutrition and inflammation status on hospitalization and mortality of maintenance hemodialysis
(MHD) patients.  Method A total of 118 MHD patients were included in the study with 1
year’s follow-up. The malnutrition and inflammation parameters were compared between the
hospitalized patients and out-patients. Cox’s proportional hazard regression model was used to
explore the malnutrition and inflammation parameters which could forecast the risk of hospitalization
and mortality.  Result  The hospitalization rate of MHD patients with mild, moderate and severe
malnutrition was 32.93%, 56.67% and 83.33% respectively, and the mortality was 3.66%, 6.67%
and 80.00% respectively. The hospitalization rate of MHD patients with or without micro-
inflammation status was 56.45% and 46.43% , and the mortality was 14.29% and 1.61% .
Inpatients had a higher malnutrition-inflammation score(MIS, 8.36 vs 5.86, P<0.05) and subjective
global assessment of nutrition (MQSGA,14.49 vs 12.88, P<0.05), a lower creatinine level (886.83
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pmol/L vs 991.76 pmol/L, P<0.05) and a lower albumin level (38.57 g/L vs 40.27 g/L, P<
0.05) than out-patients. Inpatients also had a higher level of TNF-a (65.41 pg/L vs 59.76 wg/L,
P<0.05) than out-patients. Cox proportional hazard model analysis showed that MIS and TNF-a
were associated with patient’s first hospitalization risk. ~ Conclusions  For the MHD patients, the

more severe the malnutrition and micro-inflammation status is, the worse the clinical outcome is.

The higher levels of MIS and TNF-a result in greater risk of hospitalization.

[ Key words ] Renal dialysis; Malnutrition; Inflammation; Malnutrition-inflammation

score

A4 1035 BT (MHD ) B %8 2 A BOJFIE
e B L EA-fERE R AR (PEM), i & 5 H
FEH R DA UL PR TR S 6 0 SRRAE 110 88 A o o 5 AR LA
Jo T R TR] AR B A [ B A 2 ke S RS,
AR5 7R MHD (35 1978 F5 R BRI RR 22k
g Mk R IR S H R IR A7, RIS RN - 1k
SN A R A AE (MICS) , 808 F2 A B -4 1 2
- KR FERE AL 25 A AE (MIAS )P, A BFFEH1T
MHD H #7577 BV MR R Ik 25 5 A g sl 5t
TR, I TR AEE S e B R B sk FE T
RUISE (R PEAR 5 SR R AR A B R S I 48 4 o

MEREFHE

— . WIS

Lo—MeBE k. Ir AW EI¥kEAKRET 2
MHD 4 ,2007 4F 11 A 1 HZE 11 30 H A
20, B EERETT & 2008 4E 11 A 30 H . 3L A4 129
B,k v5 11 41, 4 118 AN A 5E . AWF5E &
K& BMEREIIFE LB RS HAEA
1

2. PS5 HIBRARAES: G ARRHE: (1) BT
A Ser>707 pmol/L 5% GFR<10 ml/min; B /NERJE
it 2R (GFR) # HE MDRD 2 215805 (2) 2 ¢ 1 1fn.
WBE T 3 AL SR, Kuv>1.2, BBk
HE: CLIE 2 8 A I R 2R M S g« ik & 44
MR RS TR A A (2)F ™ O
T KR B A R B AR B B (3) 3F
KA B s s S s i RAR T s (4) 3F
R B R 5 (5) BRI 224 .

= MRk

1. @Er 7= @ L = 2% 2% JC I 4008B
Y537 M AR T SO K 5 38 i 34 S e iR U8R
B B 8 H AR AR B B EEE B 2% , TR
1.3 m* LA B, #HKE 500 ml/min, I &=

200~220 ml/min , IfiL 35 38 #% 20 &k 926 AR5 F
JH 2 (e 38, ¥k E ZE i 4E ) B dE , 70 U/kg — WM
A BT RSB 05 &, AR E MY 3 K, B 4
h, B J#E T 12 he

2. R MQSGA 4314 FZALHE 7 4> 7 1 -
T B B IR e B iE e A F R
M JERARE R AR TE RE . AR A 1Y
SHEY R 1A GEF )R] 54 E). B4 7~10
ST REFRIER  11~25 sr WP EE R AR ,26~35
SINEEEFRAR,

3. MIS PFE43 1T p e s LIRS |44 T o 4R A
(BMI) FISEH KA %5 4 DT AR i A0 4%
IR A KRB B iR B A LEE,
BT AT R R AL R T L R Rk S
KA H . It 10 TR AR, BRI AR 4> N
4R, PEAN 04 (IEH) &340 (BFEAN
R), B9 0~8 - HIEHHIHEERAR,9~18
S NHEERAR,18~30 0 NEFEHRAR,

4. NI 22 R BRI IR A B AR
Jo A8 B (BMI) i — 3k WLEZ /8 J B2 ('TSF) | B
il (MAC) . T LR (AMC ) o 5 5 R T & 7 28
FHHgRAR L B 15 min R —B T
FRill & o MAC 5 7 1 . B AARF 2, B B
S R B RO Z A 4% 3 W, BOF M . MAC 32
B MR IL PR A7 A FE R TSF 8 5 vk - AR R
W 5 R S 2y 2 em ib, DIATRES
F6H B R GE W] e T A ZUa R, W — 3B A& 3
W B . TSF =5 %5 v g 15 i 45 1% 00 . BMI
I AMC 38 3 3 4845 - BMI (kg/m?) =1 5 2 (kg )/
& 2(m?) ; AMC(em )=MAC-3.14xTSF(em ) -

5. ML AR AL 36 BR R0 I H R . A0 % 1
R ULEF RER BH[E B R E R
F R ML E A L ani . B H A e
Kl 3 ml, BT LS R AL, M4 1k 5 min J5 2R



rpAR I R 2 2012 4F 5 145 28 4555 5 8] Chin J Nephrol. May 2012, Vol. 28. No.5 -385-

I3 ml o BTG SR ML LA T f#35 Br A B X 9 7
VA ES R B I 11 R R o e = 02 e ol = I R o L 4
(F8 [ %' [ 7600 ) Kl o 1 B8R B 4 A 8h 750 28
M40 2 A% (H 37 i2000) #0, wEkas &
(TIBC )= IfiL 7 2R+ A1 A4k . eGFR=186x(Scr) "%
x (AR 1S ) 0% (0.742 o) -

6. S MR IV FEHE . R FH ELISA 3246 I 1fi %5
AR C W EH(CRP) A &K 6(1L-6) i IR
SEHF o (TNF-a) o 1205 & HH 2E 8] RapidBio 23 ]
Az 7= (453320546 ), Jy iU ik T, 28
Arici ZEUN 7 BT ET CRP B8 3 1F % 7K 7 i3 Ry 7%
PR AR AE SR A o AR IHERIT A 70 6 A0 AG 1E
HIEE N 0~5 me/L, #OK CRP>S5 mg/L & SN AT
FE R AE SRS

= Btk

K F SPSS 18.0 4t 24 #4147 H 4 Ak B
T TRk IR M IE 2540 A BUHE DA x = s %7, 4 [A] e
BORF ¢ Kr 3, AR IE 2 4340 B0 R R AR AR 36 . 1
BTk UM X B e AR FL R 2 R 5 . LA
BEMIS N E AN RS, LI 14
91 RAEBE ML s F A, BT Cox L] XU 5
TS G0 N A S G 53 A R 14 G 56 7K Y 43 i
47 0.05 Fl1 0.1, FIXTECRISA LUAS 35 Wald 56 1T
YRGS 3 RO ARG Cox BB LS i X,

& R

LB o EEEE RN RO A B sl AE T
M. BEERARE 2B, 1 FENY SR
27 B, 5 32.93%,1 FENFETS 3 1, 5 3.66% ; H
FEEFRANRE 30 6,1 G LA BeE 17 6, &
56.67%, 56T 2 fil, 5 6.67% ., HEEHFARE 6
B, 1 NG LB H S, i 83.33%, SET- 4
B, 5 80% . 3 A PR (x* = 9.468,P = 0.008)
KIRIEH (@ = 31.557,P < 0.01) He48, Z A5
B REFRARB™E, BEER R
G HE 26 1

2. FEAETAR M SO IR 2 3 RS A7 AE TR
SR S AE B sl AE TG B0« A7 A8 SR Mk R
IR 62 6, Ho R 35 1, (5 56.45% ,5ET- 8
B, o5 12.9% s ASAELE LR M O AR 56 B,
Hod B 26 1, 5 46.43% 3617 1 4], /5 1.79%.
P AEBE % (2 = 1.184,P = 0.027) KR IE R (2 =
5.162,P = 0.023) lb ¥, Z R A G IH2#E L, R

FEAETI A M R NS A B 3 A 0 A A e 2R
FRE L%

3. A B FIORAE B R E SR R AR R SN A8 bR
B HCAE . A e iR MIS Al MQSGA ¥ i 2 5 TR
R HE , ERAGRITFE L (P <0.05), fF
B Ser MK AR MR TFAEFERE S H, 25
Fgiit#m L (P <0.05), ki EHSkE
F L RER (TIBC | I3 8k | JH [ s A o 21 25 45
RIS T RAEBEAL, HNAZERILEIT24E L.
EBE R E TNF-o 25 TARERA RS, EZ5A
Gt #E X (P <0.05). fEBE4L CRP Al IL-6 15
FAREREA HER TG E L, WE 1,

4. Cox LB XU ASE A Ay vy . FRATT LA R 35 N
ARG B R R, DL 1 AR RS 1 IR(E B A
SR T Cox o) XURS BB, R % A [l 1]
AT Cox ALY Hr | 2 AASE 7Y T JAASE 76 o 1] Bk
A5 1 K AE S 5 R 0.05 F 0,10, T 1% I 1Y e £
BRI A& 1 AR, O MIS. XTEURIAR Hu A
55 Wald K556 M40 K56 3 B 154G 5 Cox ALY
BERG ML, 3Mirkiam PES N
0.000, KM A1) Cox A HA Git2¢E L, L
2, MIS Fil TNF-a #E AR, HEAT RR {53
KT 1, FHH MIS Al TNF-o B, MHD & K
B fE e ok, R LL MIS MR R E SRR A
DL TNF-o 4832 1 R 1 Sz R 25 1T RE TR AR & 19
TR BE XU, & AT 43 ) 2 i i A8 3 R e
JAUIS: 11 8 S48 b A5 S g 48 % o

5] it

BN RJE MHD 5 W g2 iE
(I AT , 2 R SR U R B B R, fpse
PSR M B NEIR 7 & MHD 28 35 et B 1k A7 7E 11
— o BERAS 2 T R AR 5 IR AN R A
W o B TRA RS R SR ARZS Al B RS JE
I A A B T o R i L A A B REE AR 4
Chan S5 H MHD 35 BR LA Bl IR0
MR, BIRARE 1 AERRI] B S 2~5
o ABFITEEE R N, B IR KA FE BT, MHD
SEEATE BE AL T 0 IS, B8 o 5 A 7 Bl R e S iR
AR HAT s A B R IR AL R

N T E— W 5E MHD B8 57 MR
RS HAE B 1 B R 520, FATTXFBE DT 1 4R N8
20 AE B 1Y RCE R OR B AR BE 0 B 1 MIS AN



386+ PR AP 2 Ak 2012 4F 5 48 28 45%8 S ] Chin J Nephrol, May 2012, Vol. 28. No.5

F 1 ERBERREREEE R L (v +s)  RAFREBEH HEZR LG E X, aJfeh

Bt i & RAEBE L H

TR LeEbR 32 BE E A EK B & A

15

" n=61) sy T e R E A BB
MIS(43) 8.36+5.87 5.86+3.84 2.717 0.009 1fil. TNF-o ﬁ%%ﬂ:ﬂi’ffﬁlﬁﬁoﬁﬂjﬁﬁﬂ:
fEown mees s o ggn TOPEEER AR L gl 10 gl
I JULEF (umol /1) 886.83+249.24  991.76+277.40 -2.164 0.035 100 pug/L 1Y TNF-o T HUOXRURMLAR M 34
SRR (wmol /L) 432.49+124.47  461.06+101.05 -1.363 0.178 1A 2 o P, FEATT D TNF -
JR % % (mmol /L) 27.28+9.08 28.22+10.39  -0.524 0.602 5 FE T e AU A7 2 9 D [N T e 2 e

B4 11 (mmol /1) 2.21+0.61 2.36+0.45  -1.511
R M (pg/L) 2067.20+267.26  145.01+134.85  1.567
MRS S T (mg/L)  2457.0£672.1  2641.1£510.0 -1.667

KRB (pg/L) 1754.6+770.3  1876.8+564.9 —-0.977
L7 4% (ne/ L) 702.0+309. 1 764.3+349.7  -1.027
JIB[# i (mmol /1) 3.78+1.04 4.01+0.81  -1.334
Il €176 1 (g/L) 97.00+19.15 97.74+20.33  -0.204
LT 4 (10%/1.) 3.23+0.62 3.26+0.69  -0.249
ZLANML L 45 0.2945+0.0572  0.2924+0.0709  0.178
BMI (kg/m?) 21.57+3.52 21.46+3.65 0.167
F i Bl (em) 26.34+3.60 26.42+3.50  -0.122
I WL (cm) 22.97+3.00 22.96+2.71 0.018
TSF (mm) 10.73+7.10 11.02+7.28  -0.219
CRP(mg/L) 26.1451.95 12.64+15.48  1.885
IL-6(ng/L) 49.07£115.92  24.93x40.10  1.491
TNF-a(ug/L) 65.41+13.75 59.76+11.88  2.381

0.136 HEADMH, GIEERAR MERAR
0.123 T B A A 156 AU B AR T XU -

0.101 g T A HE T MHD 558 SR AR
e SR A 5 A e XU ) 1 OC 3R, FRATTR
e B L EAT Cox BB 43 HT , 245 SR B LA
2;32 MIS A% 2 1 85 FR 28 R L TNF-o £ 3 119
0:804 RSN R A AT LA s BB AR BE KL
e [ . 2001 4F Kalanta-Zadeh %554 H JE AL Al
086 MICS IIF> RGE—MIS BAEENEHRAR
0.903 PF43 (Dialysis malnutrition score, DMS) Ff)J&
0.984 LT NI | /NG NI it = = G| S 4
0.827 F1KSFE F ik 4t 4 71 o Kalantar-Zadeh 25556}
0.064 378 f5i] MHD &35 43 1 1 434 MIS .MQSGA .
0.142 HEM VBT E N FERE NS T U .
GO R MLV Ak 2 R R B (nPCR) % £

2 Cox WERIGH LAY FE K K R L 24U T

WA W8 FR AN R Fe bR, SR EREA
MIS A 5 252 1 il 303000 35 B8 >R FAE e 2, I F

g BUHRE ARdEIR Wald K5 P RRH 95%CI

FEEF . FATHEE FI Kalantar-Zadeh 45 1)

MIS 0.155 0.061 6.531 0.011 1.168 1.106~1.473

gE LA —30, O MIS th 2 i&E 4 [E MHD

TNF-o  0.032 0.010 10.713 0.001 1.032 1.004~1.046

B, BRSO MHD AR 3513 Be XU ) 75 5%

MQSGA #4774, 25 S % B Be 3 19 MIS Fl
MQSGA i 2 & T REBE A B, £ MIS Al
MQSGA R, AR KB rTREl K., X5
Kalantar 551§ 16 MIS &30 10 A~ 2047, 55 R AE
e P4 RT3 B2 8 3.83 f A — . A B i iR
MALEF R EN R T RERE S, EF A%
A (¥ P <0.05), FoAEIhRETE 2R
L7 T L PR A B — o R R S R R T
BB EEN N 8~9 d, NEFRA R B
SRR bR, B I VLT A S Bk 2R AT DL R R4 MHD
S E IR o A3 B 2B AR A B R A A AE
2% S, R AT AR S S s A e AU 1
TR OUAG bR . B E MK A& RER (TIBC .
I/ 4% TR [ |0 21 2 1145 Y K P AR IR

WA R . AE R — R AT 1 8 FR P 845

MIS 3245 21 B hn 72 Ho i DL & B A
BTHERAR,

gi bk, BEARMRME RN CRE S MHD
BB Y AR B ABE T XUES A % D Oe &, MIS A
TNF-a 43 51 S BE % S W MHD F& A e XU 110 75
FEAGAR AR VG b o AE T AT 975 161 45 o
A OB A 1A XA 2580 75 KRR
AL LARA 22 o TRIE, 8 3R AN AR A RE

S0 MHD F8 TS 9 0 , Z0m LA EE A

2 X #
[1] Mitch WE. Malnutrition is an unusual cause of decreased

muscle mass in chronic kidney disease. J Renal Nutr, 2007,

17: 66-69.



]

4’7
A RS2 2012 45 5 J 55 28 4545 58] Chin J Nephrol. May 2012, Vol. 28, No.5 -387-
[2] Stenvinkel P, Heimburger O, Paultre F, et al. Strong missing link? Kidney Int, 2001, 59: 407-414.
association  between  malnutrition,  inflammation,  and 18] Pisetkul C, Chanchairujira K, Chotipanvittayakul N, et al.
atherosclerosis in chronic renal failure. Kidney Int, 1999, Malnutrition-inflammation score associated with atherosclerosis,
55: 63-72. inflammation and  short-term  outcome in hemodialysis
[3] Ho LC, Wang HH, Peng YS, et al. Clinical utility of patients. J Med Assoc Thai, 2010, 93: S147-S156.
malnutrition-inflammation score in maintenance hemodialysis 9] Rambod M, Kovesdy CP, Kalantar-Zadeh K. Combined high
patients: focus on identifying the best cut-off point. Am J serum ferritin and low iron saturation in hemodialysis
Nephrol, 2008, 28: 840-846. patients: the role of inflammation. Clin J Am Soc Nephrol,
[4] Al Saran K, Elsayed S, Molhem A, et al. Nutritional 2008, 3: 1691-1701.
assessment of patients on hemodialysis in a large dialysis [10]  Chan JYW, Che, KI, Lam KAC, et al. Comprehensive
center. J Kidney Dis Transplant, 2011, 22: 675-681. malnutrition inflammation score as a marker of nutritional
[5] Kalantar-Zadeh K, Kopple JD, Humphreys MH, et al. status in Chinese peritoneal dialysis patients. Nephrology,
Comparing outcome predictability of markers of malnutrition- 2007, 12: 130-134.
inflammation complex syndrome in haemodialysis patients. [11]  Biruh TW, Helbert RB, Liping Z, et al. Development of a
Nephrol Dial Transplant, 2004,19: 1507-1519. diagnostic method for detecting increased muscle protein
[6] Noori N, Kopple JD, Kovesdy CP, et al. Mid-arm muscle degradation in patients with catabolic conditions. J Am Soc
circumference and  quality of life and survival in Nephrol, 2006, 17: 3233-3239.
maintenance hemodialysis patients. Clin J Am Soc Nephrol,
2010, 5: 2258-2268. (Ui R H 19 :2011-08-25)
[7] Arici M, Walls J. End-stage renal disease, antherosclerosis, (AL . FJik)

and cardiovaxcular motality: is C-reactive protein the

A G -
AR R G 2B A X R

X6 2 B R A R G 2 T 1 A R AN B B3 FH S B B DA B 2 VR O AT 5 R) R, R R DL R T I

L. Biit=#55"9 . 44 GB 3358-1982( GuiT 4 A il K AF 5 ) A K HUE , Goit 2240 5 — BRI AHMAHEED . #H . (HFEA
SRR T BRSNS x Ch B M) 5 (2) RS SONE 55 Q)FRifERF S S/NE Sxs (4) ¢ ka3 A% S0/
555 FREHATECKRE F; (6) K ERIEH & NG ;5 (7) MEREBHESNG r;(8) Bl EHASUNS v; (9) R
HBESCRE POPAERTN 45 HARR B0 (8, 10 ¢ {42 {H g (55).

2. WFEIE T N A HIRE 5T BT A 4 FR RN 32 B v o Q0 VR AR T (A3 R A RE P | ] A R R T 1 R A A AR ) ST
T ORI AR A B2 an B B R gl i A8 O A IR IR A A ) I R R T O S AR T
S5 TLINIG AR 56, SR FH T 0 Bh 15 SR P45 ) 5 32 B0k I [T 48 4 ASJE AR RN (FE A2 BEML 6T IR 34 5 ) MR 6 B, 0 e 5
ST o] 42 ) R SR A PR 2 T P A

3. R R SR . F X2 F BT RUBR M IE A5 00 A 1 R, B MOQR) 263k 52 0 2540 A 10 5 2 W0k} s gt
Fbt, BA P HEY B AR B, IR RO 5 SRS ST R, BT Ge T R RS RIR 5 ERPE SR A DU S, I8 5ih
b 0 A AR R AR A B U] TR B, e BN B 20, EER R E R S H v .

4. GETF M TR R X T i TR, AR 4 BT OR A B BT A TR B A A R AT B i A E R S
T2 M 5 AN E H B ¢ K56 0 R 3y 25 40 T 5 3 1 8 P VEORE, AR B8 BT SR 0 8 28 Y | RE AR A 1 A
BRECOT L8 10 2500 B o b B i A 8 M Ge 22 o B i, AN HER @ RS, X RIE 20, W45 A %l Fni
AT L, 3 P A IS A B 28 8 RN H & R B R 4 B s b BLAT 5 52 S 50 B0 A 56 [l 051 43 A Rk, R 7 ] B Ak Ak B
WFZ W 2Rk, B — oA LR b R TR T 2 o0 S A ik, DB X R 2 22 0] i A8 AR TR 2 45
i 22 18] () PN 76 B 2R AHOH 4 T 45 B 0 g R RN PEARY &

5. Gt EE R MR MER: 2 P <0.05(3% P < 0.01) B, B e Xt b 4 2 (8] 1) 2% 55 HL A Geih24 2 30, i AS B B X b
2z A A M (AR B M) 22 5 NS BT RS 11430 5 ik i ELAR 22 B (40 - s B TR ¢ A 56 L R TR 2 AT TR
BT BERHA Jy 22 0 0 2 B 2 M B L ¢ KR 3095 )  Seit s  HARME (W e = 3.45, x* =4.68, F = 6.79 %) ; ¢
AARLERFR PG T, — ISR TN P > 0.05, P < 0.05 1 P < 0.01 =3k iy 200 a3 R 7525, Jo/ a0
430 P < 0.001 3% P < 0.0001, 47 I SRS H U BRI E SRR I, 7645 B MR B0 245 R Rl FR45 1 95%
Al E X (8] o

AT ZREEER



