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[ Abstract] Objective  To explore the correlation between malnutrition-inflammation complex syndrome
(MICS) and the prognosis of patients who undergo maintenance hemodialysis (MHD) by retrospective analysis
of relevant indexes of malnutrition and inflammation. ~ Methods A total of 527 patients who underwent MHD
for more than 3 months at the Hemodialysis Center of Renji Hospital affiliated to Shanghai Jiao Tong University
School of Medicine from January 1, 2007 to December 31, 2014 were enrolled and divided into MIGS group and
non-MICS group. Logistic regression analysis was adopted to analyze risk factors of the incidence of MICS of
patients who underwent MHD. The survival rate of patients was analyzed by Kaplan-Meier method. Risk
factors of all-cause death and death of cardiovascular diseases of patients with MICS were analyzed by the Cox
proportional hazards models. ~ Results Among 527 patients, there were 441 patients (83.63% ) with MICS.
Patients of MICS group were older with higher body mass index, longer time of dialysis, and lower level of

hemoglobin. Multivariate logistic regression analysis showed that older age, longer time of dialysis, and
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hemoglobin level less than 100 g/L were independent risk factors of the incidence of MICS of patients who underwent
MHD. Kaplan-Meier analysis indicated that all-cause mortality (Log-Rank test, P=0.040) and cardiovascular disease
(CVD) mortality (Log-Rank test, P=0.038) of patients with MICS were significantly higher than those of patients

without MICS. Cox regression analysis showed that older age, longer time of dialysis, lower levels of hemoglobin and

total cholesterol, and higher level of low density lipoprotein were independent risk factors of predicting all-cause death

and death of cardiovascular diseases of patients with MICS.

Conclusion The incidence of MICS of patients who

undergo MHD is high. The prognosis of patients with MICS is poorer than that of patients without MICS. Anemia is

closely correlated with the incidence and prognosis of MICS.

[ Key words] malnutrition-inflammation complex syndrome; maintenance hemodialysis; survival rate; anemia

2k £5 PE 1 W 3B 7 ( maintenancehemodialysis,
MHD) 8 H E A R MRIE R AR5, HEFRA R
SN He T BB RO BE A I, 1999 4,
Stenvinkel 25" RN T B RN B - RIEE S IKLESE
( malnutrition inflammation complex syndrome, MICS)
B TR R - RAE - 3h bk o5 8 4 252 & fiE ( malnutri-
tion inflammation atherosclerosis syndrome , MIAS) ] H
&, e R R I R RE RIAIE S IT RE T ORI . MICS
TE LA B K (end-stage renal disease, ESRD) f &
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1.2 WF5EJiik

W g b T AT B I W48 &R 48 (hitp://sh.
cnrds. org) M HT BE BE AR IC ) MHD 8 35 KL A ¥ i
FLAG N T G822 BE kL 5 A L AR BT S 48 2 ((body
mass index, BMI) 3% 87 4 % | 3% #7485 =X L 33 7 8 55
S E A AR AR AR ME AR R C RIEH
(high sensitivity C-reactive protein, hs-CRP) | & fiH [i
fi ( total cholesterol, TC) K % FF 5 45 H (low density
lipoprotein , LDL) | & % & 5 & 19 ( high-density lipopro-
tein, HDL) . = Bk H Jili ( triglyceride, TG ) . Ifil. 55 . Ifit # .
4 B FUIR 22 IR i & (intact parathyroid hormone,iPTH) |
MHFLAE . A B A 3 4 H e B HT A — ks

BEFE AR, IMVEHEH <35 g/L Fl/5 hs-CRP >3.0
mg/L 5 A MICS, #5 6 K & 43 o8 MICS 41 finE
MICS 4

1.3 SuJjik

K JH SPSS 22.0 B #EAT e it 2 b B, IE Sy
A BB & s FoR, B IR 20 A 1 %R
PLECRTY 3 B, o Tk R LUER (L)) 3R
LA 2 18] 22 S I, 2 5 BE RHAT 5 TE A 40 A B AR A o
g, Al E A 3 A B R A H] Wilcoxon Bk FIAS 3 5 5
PR XC KB, R logistic [1IH43HF MHD H % Jf:
& MICS [ fa i M % , Kaplan-Meier 237 8 35 £ 77 5,
Log-Rank i 5 117 4= 7 56 H AL, Cox B A1) XU A5 784 43
B MICS H & 4 PR 8 T~ O 045 95 9 6 T A9 78 B 1A
F, P<0.0SEHEFAGIT¥E X, fFEHITEREL
FEFSIHTIT K B e T At O LR AR Sy R B
AbHR
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2.1 —fEyi et

527 f5i) MHD g b, 38 ¢ 317 £ (60.15% ) ,
PR h (64,10 = 14.76) %, Hh i B AT I8 0 79. 17
(40.37,135.57) 4 H , W5 B 5 B 8] 28 63. 87 (32. 5,
97.37) M Ao A&, 18 E BRI R 199 il
(37.76% ) K JR 9% & s 58 il (11.01% ) , & IfiL % B
46 51(8.73% ) o FH —MFRIEILE 1,

527 {5 2 F v, MICS 4H 441 14 (83.68% ) , H: th
J5 M 267 i (60.54% ), if% Hr A8 R < 3 W 177 14
(40. 14% ) AR 5 3% B 217 1] (49.21% ) , 5 id 5 i
Hr 224 5] (50.79% ) . 5 MICS 1 & # A [t , MICS
B FE AW R O BMI 85 B HT i K 4L & B
BAL. MAHBHLRERALRIFENL2,

2.2 MHD % MICS f&% H 2 5 bt
2.2.1 HPHZE logistic M IH 434 527 5] MHD &3
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e GENTIR BT AT 2R 25 6] BMI B FAE &, F AT B 3R logistic 15 40 Hr, &5 2R W
B AT B PR BN BR A8 A (spKy/V) L L Il 85 L i MHD RFAER I GBI AN BMI 84 i 4
iPTH Sk JH 1ML 40 8 H \TC \LDL \HDL TG . gk & HAE N AR LT 3 ARG, A& A4 MICS (G R BE X3 hn (% 3) o

&1 MHD BEEZHEH

Tab 1  Baseline information of patients who underwent MHD

i H Ji A B (n=527) MICS 4] (n =441) 4k MICS 41 (n =86) P A8 (9 20 H] L 45 )
BAE/n(% ) 317(60.15) 267(60.54) 50(58.14) 0.677
TR/ % 64.10 £14.76 64.71 +14.79 60.93 +14.31 0.029
BMI/(kg/m?) 21.33+3.82 21.49 +3.85 20.53 £3.59 0.033
w3 3 #  / F 79.17(40.37,135.57) 88.27(48.4,143.67) 46.93(26.64,72.51) <0.001
wp Az B 1 5 R/ H 63.87(32.5,97.37) 88.27(48.4,143.67) 39.77(22.63,64.2) <0.001
B/ (% )

<3k 207(39.28) 177(40. 14) 30(34.88) 0.622

=3 K 320(60.72) 264(59.86) 56(65.12) 0.726
BHRER /(%)

o 259(49.15) 224(50.79) 35(40.70) 0.388

I8 it 268(50.85) 217(49.21) 51(59.30) 0.438
MBITAEH /n(% )

2 48(9.11) 42(9.52) 6(6.98) 0.485

7 479(90.89) 399(90.48) 80(93.02) 0.873
JE R /(% )

18 PR B /NER B R 199(37.76) 163(36.96) 36(41.86) 0.634

PRI 0 58(11.01) 48(10.88) 10(11.63) 0.843

I A AL 46(8.73) 42(9.52) 4(4.65) 0.213

A % 23(4.36) 20(4.54) 3(3.49) 0.488

JE PR AS B 94(17.84) 78(17.69) 16(18.60) 0.880

HoAb 107(20.30) 90(84.10) 17(15.90) 0.001

%2 MHD EEZRERELR

Tab 2 Results of clinical examinations of patients who underwent MHD

i H JT A 85 (n =527) MICS 41 (n =441) JE MICS 41 (n =86) P AE (P4 R] L4
HEA/ (/L) 39.05 £3.42 38.83 +3.55 40.26 £2.32 0.001
hs-CRP/(mg/L) 12.01(4.64,32.88) 15.72(8.17,39.51) 1.57(0.84,2.32) <0.001
iPTH/ (pg/mL) 288.57(149.41,497.46) 303.95(155.05,523.08) 256.00(136.04,371.2) 0.057
145,/ ( mmol /L) 2.317 £0.207 2.323 £0.210 2.289 +0.193 0.164
ML/ (g/L) 109.08 +12. 40 108.49 +12. 64 112.0 £10.619 0.014
HDL/ ( mmol/L) 1.12 +0.35 1.11 +0.34 1.154 £0.392 0.285
TC/( mmol/L) 4.272 £0.923 4.275 £0.938 4.255 £0.846 0.854
LDL/( mmol/L) 2.339 £0.700 2.344 £0.704 2.309 +0. 682 0.671
TG/ (mmol/L) 1.81 £1.07 1.83+1.09 1.710 £0.959 0.341
I/ ( mmol /L) 1.892 £0.425 1.907 +0.416 1.817 £0.465 0.072
B 11/ (ng/mL) 221.51(109. 11,447.223) 232.95(110.00,449.73) 193.45(95.45,376.65) 0.211
spKU/V/n (%)

<1.4 74(14.04) 60(13.61) 14(16.28) 0.733
=1.4 453(85.96) 381(86.39) 72(83.72) 0.910
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Tab 3

Univariate logistic regression analysis of the incidence of MICS of patients who underwent MHD

A P1H OR {8 95% CI
AR (20 %) 0.048 1.344 1.002 ~1.803
() 0.677 1.105 0.691 ~1.766
BT (5 4F) 0.001 2.146 1.581 ~2.913
BV (<3 %K,3 ) 0.362 0.799 0.493 ~1.295
A L (g, IR ) 0.095 0.671 0.420 ~1.072
SR AT 225 () 0.455 1.404 0.577 ~3.412
BMI( <18.5, 18.5 ~23.9,24) 0.024 1.506 1.057 ~2.146
spKt/V( <1.4,=1.4) 0.514 1.235 0.655 ~2.327
A/ (mmol/L) ( <1.13,1.13 ~1.78,=1.78) 0.028 1.587 1.051 ~2.395
%%/ (mmol/L) ( <2.1,2.1~2.37,=2.37) 0.170 1.275 0.902 ~1.802
iPTH/ ( pg/mL) ( <300) 0.062 1.564 0.977 ~2.505
ML/ (g/L) (<100, =100) 0.047 0.492 0.245 ~0.989
TC/(mmol/L) ( <4.1, =4.1) 0.530 0.861 0.541 ~1.373
LDL/(mmol/L) ( <2.6, =2.6) 0.514 0.850 0.522 ~1.384
HDL/(mmol/L) ( <1.0, =1.0) 0.234 0.745 0.458 ~1.210
TG/(mmol/L) ( <1.7, =1.7) 0.367 1.247 0.772 ~2.013
21/ (ng/mL) ( <200,200 ~500, =500) 0.402 1.136 0.843 ~1.531

2.2.2 ZH & logistic MIIH2r 81 L& FAE MICS
R AE BB AR RS AT I BMI L@ £L & S
A AT 2 R R & AT logistic [IH 73 Hr, 45231
AR K (OR = 1,463, P =0.016) 37 A % 8 i
(OR=2.071,P<0.001) .14 & H <100 g¢/L(OR =
0.459 ,P =0.034) J& MHD % Jf % MICS (1) 7 1&
R (£ 4).

2.3 MHD #B3E MICS 51k R

2.3.1 MICS ZH Ffi1dE MICS 20 4 R 3E 1= K o0 i 45
WRAET:  EWFFEL AR B, 527 Hl R HFE T 146 ],
Horp 127 6] (86. 99% ) BE F-0 1ML 45 % 95 ; MICS 4 441
i £ AU T 136 5], Horb 118 4] (86. 76% ) 38 F.0x Ifil
B - Kaplan - Meier 73 #7 5 75 - MICS f8 & 4= K 9%

_n MICS#4L
<7 JEMICS 4L

Log-Rank#& %, P=0.040

L o
0 6 12 182430 36 42 48 54 60 66 72 78 84 90 96 102
B 13 Ik 1)/ 7
e A BESRAML,; B.OMELREH AL,
B 1 MICS 4453k MICS A £ Kaplan-Meier 4 77 f £

Fig 1

Kaplan-Meier survival curves of MICS group and non-MICS group

BUR U L5595 5 9 BE 2R I 3% 5 T E MICS 41 ( Log-
Rank #%,P =0.040,P =0.038) ([ 1),

2.3.2 MHD % MICS B E TGk N R 9
441 i) MICS & LLR BT ME N AE 5, Cox [B] 15
SYMT R ARG 3F BT I B0 L i 21 8 F1 R IR TC
F&AI% \LDL 34 i j& MHD Jf & MICS B &R T K&
O B E T A ST fE R R (£ 5) o

x4 MHD EE %4 MICS & [F % logistic [@ )34 #7
Tab 4  Multivariate logistic regression analysis of the incidence of MICS of

patients who underwent MHD

A7 P OR{H 95% CI
A (20 4F) 0.016 1.463 1.072~1.995
BIS (5 4F) <0.001 2.071 1.528 ~2.807
ML/ (g/L) ( <100,=100)  0.034 0.459 0.223 ~0.942

1 MICS4H
-7 {EMICSZH
Log-Rank#& %, P=0.038

o777 T T T T T T T T T
0 6 12 18 2430 36 42 48 54 60 66 72 78 84 90 96102
Wi 15 I )/ A
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Tab 5 Risk factors of all-cause death and death of CVD of patients with MICS analyzed by Cox proportional hazards models

e SRR R AU ML %65 9 3 i B 2R
HR(95% CI) P HR(95% CI) P
A 1.044 (1.028 ~1.060) <0.001 1.047 (1.030 ~1.065) <0.001
WIS 1.781 (1.088 ~2.916) <0.001 1.999 (0.999 ~1.000) <0.001
kAR g 0.983 (0.969 ~0.997) 0.016 0.984 (0.969 ~1.000) 0.044
TC 0.763 (0.611 ~0.953) 0.017 0.742 (0.582 ~0.946) 0.016
LDL 1.322 (1.007 ~1.735) 0.044 1.399 (1.046 ~1.873) 0.024
3 Wi 0 LA 05 05 2R RO FE 2R 0 . 8 e B 7Y
R ZE AL I A AL Ak I SR U 40 R i
MHD M5 A R B R B UL ILEEBERS B A 3 BpIE R . R, e
RO - AR R MR R aL o IR ROIIEEC A D hs-CRP AL IL-6 T} 5

FEORAS LI AT A RIS E R B RARW
MHD 8 #9556 3 (o HG 2 O I 55 95005 0 98 %) 15
[FJ B, KB4 MHD B Ab T 37 22 1 R e IR A, Ho
PEA BEAIL G o AN A8 v RE SR R P BRI > N
B 2 MLAE 57 fay BGOSR 0 BHE L B AR Ak R B R
T IERIEL K RE T 507G B 5B b
K. HERAER MHD i35 4 G 58 2 A0 I
PERRAE R ERAR S RIE LR B, EA]
AR A A ] B D2 R R PE A . 18 M R E 2
BRARIFEH Z —, 51885 52 A B AR 25 B
AL B E ST . MHD B R SRR B
RIEH A I KRB, HAR S s % V) AH X,
DRI, % 5 % 45 Bk g MICS™ . IE# MHD B % 8 5
R T ERZ X3 ADNEK 29 @B m 714
] ESRD f 3% 2 17 (9 8 32 0k 00 TF £ 45 52 5, B
MHD H % B T e I 1 85 3746 b L 1003 11 26 1 R 8 3
ANE - R AETE4) ( malnutrition-inflammation score , MIS) |
T L35 12 11 E MIS B 5 8 J7 {7, Nakagawa 25
b1 218 il MHD #2 , %ths-CRP 5 56 1 Hl 6 1 3k A7
5 ; 45 2R 1R - hs-CRP B MHD 35 4 PR A6 %
Kooy 1ML AE7 92 955 95 A6 2R 8K =5, hs-CRP J& 1744 MHD f8 3%
PR B S 2, B 2R 05 fE . AN BF 5 R AT LI 1
B EAE R E SR OV 8 B8 , R A hs-CRP 1R R R 4
RASTEM HE 4R, IEAE MHD % MICS HRIL,

MICS F8 35 o M58 92 976 K 9 23 SO A8 2% 1y MEYR
PEFE M & R . RN B ESRD B A AL
WA A 2= AL L o W DD RE S (HOR IR L
Ji PR R A ) R B AR T IR A B AR ==
L, T AR O LA 0 2 6 R B 96 B < % 1) T B
PRI s ML e 1009 W B 2 MIHD H 2% TS f 4 4
P2 Komatsu 45" WF5¢ 7w , A% 11 45 1 1ML 4E 8
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SECAE 0w LR N O U U 46 B RE M AT 5K 2 fE
T W O I 6 R 2 RO AE SR TR . A,
MICS g8 O A8 W 00 R SO SR i ik AT e S T
QML AT G T R T MIAS 1 0k
5 MICS F.C> ML 45 5 5 X5 MHD 3 2% i 5 19 2250
' ARBESE MHD B 91 % MICS & ik 83.68% ,
MICS 21 4 [H 955 58 % N 69. 16% , .0 1fil % 5 55 9k AL %
4 72.10% , Kaplan-Meier 43 #7 ik 78 MICS % 4= [H
9o S8 A FILC LA 5 00 5 A8 R 44 1 2 0 TR MICS i
AR R S SR E A5 R — B, AW S AL SR
ARG 3B BT I N 1l £ 3 1 AR L TC AR L LDL
ThE W MHD 3% MICS .0 M BT 1
AT fER A

UL MHD H8 3% 5 UL 9F & 0 , MHD 3% 3%
1L 74 5% PR 6, 5 412 2148 i A 18R (erythropoietine , EPO)
ORISR R MR ST B TR K I 3 BT FE
SEUT L JRE S BN M R T £ | SR Ak I B A 2T
A M A= B ) 34 55 ( erythropoiesis-stimulating agents ,
ESA) #LHt , T 5|2 300 8 43 1M 5 R AE 51 2 ESA 4K
BT AE A4 J5L DR 2 58 A VTR B 5 2R 8 A Bk M 21 40 i AR
WO R AR A I ] EPO 5 i BRI EPO J
JSEPE R LT AR IR L SRR RS A0 56 R
P, E IR R S AW A )58 B 5
SRR AE B, [ IR RN ROAT 51 AR E N
HESA HICHUI I T " 5 Heidari 517 #7572 85
ML AR T M K R R . RAEFIE R AR
SR LAY I AR 22, e — A S R ) s R
ESA £ #i, Rattanasompattikul %:23] &5 T 754 %)
MHD &2 , % MICS 5 ESA HRHUAH LT 5T ; 45
JE7R MICS i35 ESA HiRPE AR MICS 8325 B 2, ik
MICS g 77 i A% B 4 8 . MICS 5]l in & 23 1M, %
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M50 MICS [ 35 Ws , & I 35 i iY MICS 3% 4 A
FET Bl ML B 6 A0 R T 8 T o AR IE S L
/N, MICS (B35 i1 28 (1 B8R MICS J8 341K ; 2% 1l J2
MHD f§ 3 3 & MICS )30 57 fE K P 2K 5 Cox 1115 43 #
R B SE MICS fB 35 4 P A6 T Ko i A8 % s AE T
ST fE B P 2R

IMAE5 MHD % X R& %Y. A5 Box TC
& MICS B Ws R4 I R, TC 5 i 5 1 AT 9
ELG G I IR R & MICS, Park %57 W< 5] MHD
AN P 5 4 DR R0 I A5 5 95 A6 T 380 AL A T 2 1 R
G, $E B 5 TS 30 AT O A 4 1 R I R O R
MICS,, A5t WL % 3] 26 oL (Y 36 i A7 2= B 42, TC
AFHETN 1 mmol/L, MICS £ 35 4 [H 5 FL K (&K 23.7% ,
O L5 5 95 93 BE 2% [ 1K 25. 8% , Bl TC J& MICS H 3%
TG B4 B 25, MICS H 35 300 0 47 2 B4 i AL
il i 7 2 — 2 AT

AR R AR IS 5 MICS & A R Tl 5 % & %
I AR IR 3 K2 MHD g8 35 I & MICS 9 1 57 e [ A
R MICS B 4 BT K I B 92 FE T 1Y A
SESE R E . AR IR G K S BOUS 25 19 JE AT RE R AR
4R MHD f5 2B 5 085 1495 PR ) B8 ) F B
BIRROL 2 B & B B AR B X I 2 AR
PR ARBFSE IR BoR BT IS 5 MICS % 4k K
TG 56 22 % Y15 38 A i 3 i J& MHD g8 35 JF & MICS
b ST fE B U E S BT S ARG 1 AR MICS B % 4
I FE SR I TN 78. 1% .0 1ML A8 9 5 9 FE SR HE T 99. 9%
A K& MHD 5 E Y BT S TS 19 C R 0w i —
HHEIE

2 | ,MHD ¥ MICS Bk R &, FE R K iE
Brd 38 i, ML 4T 8 (4 < 100 g/L J& MHD @& % 3 %
MICS [yl 57 f& B [ % . MHD Jf: & MICS (3 4= A
9 BT 23 R0 I A 0 9 BT 3R i AR Y B G OB AT i Y
Jn 21 2 A REAR L TC R AR LDL A5 02 MHD Jf &
MICS H 35 4 K B8 T K Ui 45 95 9 26 T A4 3 57 16 16
K%, #0i5 MICS (1) & A4 K s % V1A G o
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