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The inflammatory state and protein-energy wasting in the maintenance peritoneal dialysis population”
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[Abstract] Objective To investigate micro-inflammatory state and protein-energy wasting (PEW) states in maintenance per-
itoneal dialysis(MPD) patients, then analysis of the correlation between them. Methods Ninty-six cases of MPD patients in this
Hospital were selected from March 2012 to September 2015. The status of nutrition were assessed by Quantitative Subjective and
global Assessment(SGA) , malnutrition-inflammation score(MIS) and albumin(Alb) , micro-inflammatory state was assessed by en-
zyme-linked immunoassay(ELISA) method serum hypersensitive c-reactive protein (hs- CRP) , tumor necrosis factor-a(TNF-q) ,in-
terleukin-6 (IL-6). At the same time, various serological markers like serum Alb,serum total protein(TP) ,serum prealbumin(PA),
hemoglobin(Hb) , transferrin( TF) , serum creatinine(Scr) , urea nitrogen(BUN) , cholesterol(Tch) were measured. Results The in-
cidence of PEW in MPD patients was 36. 50 % ,among which 62. 86 % of them were over 65 years old,57.10% were over 2 years of
dialysis time and 40. 00% with diabetic nephropathy. MPD patients with hs-CRP>>5 mg/L accounted for 58. 33 % ,of which over 65
year old accounted for 42. 86 % , MPD age longer than 2 years accounted for 60. 71% ,32.14% of them with diabetic nephropathy.
The proportion of diabetic nephropathy,average age, dialysis duration time, hss-CRP, TNF-q and IL- 6 in PEW group were higher
than non-PEW group(P<C0. 05) ; BM, TP, Alb,PA.Hb,TCh.MAC and MAMC were lower han non-PEW group(P<0. 05). Com-
pared with the hs-CRP<(5 mg/L group,average age,the time of dialysis duration, TNF-q,IL.-6 were higher and TP, Alb, PA,TF,
Hb.the proportion of Kt/V=1. 72 were lower in the hs=CRP>5 mg/L group. After the correction of age,sex,dialysis ages,it was
found that the level of hs-CRP in MPD patients was negatively correlated with the level of Alb,PA,TF,Tch,Scr,TG;The level of
IL-6 was negatively correlated with the levels of Alb,PA,TF,Tch,TG. The level of TNF-¢ in MPD patients showed different de-
grees of negative correlation with the leves of Alb,PA,TF, TG, Tch(all P<{0. 05). Multivariate analysis showed that elderly, the
time of dialysis duration,the microinflammatory state,and hypoalbuminemia were the independent risk factors of PEW. Conclusion
PEW and micro-inflammatory state are very common in PHD patients. Patients with longer duration of dialysis,elderly or associ-
ated with diabetic nephropathy are more likely to suffer PEW and micro-inflammatory. Elderly, the time of dialysis duration,micro-
inflammatory state, hypoalbuminemia are the independent risk factors of PEW.
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P H R “ R 3 R BE B 1Y #& (protein energy wasting, PEW)”,
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AR 13 ESRD & AN RS W Z8-m, AR E
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W (DI LA N H B K0 F AR &4 S8 i 45
P25 (O P2 EPIR A W % S5 R A0 5% (D)
ARARERE G RAEEMERZE S .

1.2 S R AAFrdE  PEW 2 W AR ™ . (1) i 35 A4 1L 45
b L3 35 25 A (Alb) <38 g/L; Ifi % 1i i & 1 (PA) <C0. 3
g/ Ls I3 A [ B K SF /N 1 g/ Ly (2) PR i - R i 4R A
(BMD <223 kg/m" ;3 4~ H f it T [ i 5% . 3k 6 4~ A 45
R KRR 1026 MUK BRI & RN F 10% . (DL 3
A A WL R 5 5%, 88 6 A~ A i 10265 b b
WLEE > R 1026 CHIXE F 1E & A FE Y Ar K 5P 5 4% 2E B L
TF K SF GO 2 24 b BRVLET 508 #5532 47 b i DUET . 52 L PR o=
MR AR . (DREEA BFRERE P E
FEHEA/NT 0.8 g« kg™' + d "5 CKD 2~5 ¥ & K&
FEHTBANTF 0.6 g kg '« d "(ELELZ 2N e
A/NTF 25 keal « kg ' o dTH(EDFEL 2 AH) . EAW R
b4 ZRARAET I 3 R EEDEEPWE 1AM RiE PEW
B Wits 4y PEW 41 35 ] %I PEW 41 61 #1, #R45#4H C
2 0 2 1 Chs-CRP) 6 I 14 1F & {8 78 F 4% 8 & 3 A W4 s hs-
CRP>>5 mg/L 41 56 #i| % hs-CRP<(5 mg/L 41 40 {4,

1.3 ik

1.3.1 K SGAMQSGA ISR GE MQSGA F 34
T R AR AR BIOAR A B T BE O L B W E IR DL P T
Fe A I BB IR 7 AIPEASHR bR AR RO fE I M 1~
S5 EARTAACEREFO RS SUREERAR) . /MU
M, ERREBFN . HoEHNSERAIRBEE .8~14 7
NREEFRAR 15~21 SN P EEFRAR.22~35 404" H
BHREAR,

1.3.2 BHEEFARFE RIS (MIS) AR Kalantar 20
P MIS FAEAT BHEHITT DML MIS $E43 36, EE A 4 4
J5 T < A S0 S L A% K A L BMI IS B % 45 % L 345 10 T 3 4y
607 BT 0 2 (EEROE 34X G B R 0 4> CE
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1.3.3 AWM 248450 {045 B PR B i BMIL A
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JEFBAL . A T4 Bz B o 5 2 T8 0 3R K O L A0 T 4Rk AR 4
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3R, WH ., BMI (kg/m®) = & i =/ CH &)
MAMC(ecm) =MAC(cm) —3. 14 X TSF(em) ,,

1.3.4  IGRIEARKEA  Alb i 74 M2 [ (TP) \PA B2 H A
(TF) (M £L & 3 (Hb) | il JLEF (Ser) | JR Z & (BUND | JH i i
(Tch) &5 45 tr 8 W46 4 A8 3 4 4k 2 Bt AL CH & B 37 7600
A, LG A C s [ Chs-CRP) | 198 35 58 Bl T--o ( TNF-
o)« I 20 B A 3R -6 (TL-6) 4G 00 SR FH GGG 6 928 W A iU 38 (ELISAD
& W A Bender 24w, 5 5 e ULEH 11 64T .

1.4 SEil2eab3 SR A SPSS19. 0 3R #E 47 4 i 2% 43 b7 s 3t
R T FoR AR CBCSR A R g iHECR BHT A 3%
o R KT, B IR F A OGP 43 BT SRl Spearson AH 3G 43
M. ZH RS PR Logistic FIH4-4T, L P<<0.05 N ZERAH
Gt R

2 & ®

2.1 —IEH AL AL 96 B MPD & 3, AR Alb,
MQSGA .k MIS 3 # 77 i #4778 77 P74l K BUAR 4% Alb 7K
IR 26 BlRE KA EFA R MQMGA J7 k3P fl 3L F
24 B FH R EFEFRAR B MIS it A 35 s H &
AEE SRS R RS UL B VA O kR 45 G PEW 12 I A oE . Xt
MPD B #1740 41 . 43 PEW 4 35 i J J PEW 41 61 f4i;
Hi4E hs-CRP /K 461, 43 2 hs-CRP>5 mg/L 4 56 #i ., hs-
CRP<<5 mg/L #3# 40 {7,

2.2 PEW %4 1{5% MPD i #% PEW % 4 % 36. 50%
(35/96) , Hoh K F 65 % | 22 . (5 62. 86 % (22/35) . i IF
AR TF 2 4EBE 20 ], 15 57. 14% (20/35) , B4 R 9% 1S 0% R &
14 i, 5 40.00% (14/35) ; MPD 5 # hs-CRP>>5 mg/L 56 {4 ,
Hi58.33% (56/96), Hirh K F 65 % e 22 fiil, i 42. 86%
(24/56) , BHTIE R T 2 4E R 34 1], 4 60.71%(34/56) , B IR
575 B R 18 L (5 32. 14 % (18/56)

2.3 PEW A MHE PEW 475 5RO IR TR LA 7E IR
R J7 T, PEW ZH 4% B9 B Lo Bl A PEW &, 22 5 4ot
222 Y (P<0.05) ; PEW Z4L4E#5 3B H7#5 . hs-CRP, TNF-o,1L-6
B % F3E PEW 40 (P<C0. 05); i BMI, TP, Alb, PA, TF,
Hb,Tch,MAC, MAMC B B {% T3 PEW 41 (P<C0. 05), I,
*1.

2.4 AR hs-CRP B35 K A5 LL 3 4L L H . fE R R
5 5 T . I 2H 25 R JG SR 2E 3 L (P>>0. 05) ; hs-=CRP>5 mg/L
HAEWR B . TNF-o. 1L-6 B] & & T hs-CRP<{5 mg/L 4
(P<C0.05) ;1 TP.Alb,PA.TF . Hb.Kt/V==1. 72 fi§ It i ] 5.
£ F hs-CRP<C5 mg/L 41 (P<C0.05), W% 2.
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*x1 MAEFRRSGRE R LB &HE2  FFE hsCRP BEIERER L
PEW 41 4k PEW 24 hs-CRP>5 mg/ hs-CRP<C5 mg/
SE| t/y P i H - P
(n=35) (n=61) L 41 (n=56) L 20 (n=40)

JERRT D PAG=+s,mg/L) 208. 72--74. 21 324.454+82.52  7.19 <0.01
MBPEE /RS % 20 22 152 0.22 TFG+s.mg/L) 1. 650,56 1. 98-£0. 77 2,43 <0.05
BT 14 9 4,56 <<0.05 HbG+s,g/L) 97. 45416, 64 105.15+19.78  2.07 <0.05
iei ML 10 10 1.28  0.26 Ser(@=s,pmol /L) 976. 5268, 32 997. 01£70. 22 143 0.16
P ] T B 4 3 5 0.00  0.95 BUNG=s,mmol/L)  36.677.13 37.7447.32 0.72  0.48
R % 3 1 2,42 0.12 TG+ s,mmol/L) 1.83-£0. 56 1.82-£0.52 0.09  0.93

RS Tt s %) 62.32+9. 88 55.63+7.24  3.20 <C0.01 Teh (Z+s,mmol/L) 6.05--0. 92 5.7140.78 L95  0.06

BT @Es, D 27.0043. 52 21.00+4.12  3.62 <0.01 Ke/VIn(%)] 457 <0.05

BMI(z+ 5. kg/m?) 20,434, 23 23.13+4.24 3,00 <<0.01 =172 16(28.57) 20(50. 00)

TPG+s,g/L) 58.32+8. 12 67.3849.78  4.64 <0.01 <172 40(71. 43) 20(50. 00)

Alb(@+s.g/1) 31.96+3. 55 36.52+4.34 528 <0.01

PA@+s,mg/L) 195.724:73.67  323.4586.55  7.33 <0.01 2.5 MASEHESHT AR AR B MR R i B 3 MPD R

TF@+s.mg/L) 1. 6140, 37 1.9940.67  3.09 <<0.01 # hs-CRP K ¥ 5 Alb,PA.TF, Tch, Scr, TG 7K F &£ 11 4 &

Hb(z=+s.g/L) 95.43+16.54  104.154+19.44  2.23 <00.05 (P<<0.05),1fii 5 BUN /K TG B W AH & (P>>0. 05) ; 4 IL-

Ser(Z s, pmol /1) 985.52-670.32  999.21470.91  0.91  0.36 6 K735 5 Alb,PA, Teh, TF. TG £ 6] 56 (P<C0. 05) . fij

BUN(z+s.mmol/L) 40,1248, 35 36.747.68 182  0.07 5 BUN.Ser /K- T2 ] AR G 1k (P=>0. 05) 5 (4 TNF-o KF

5 Alb, PA.TF. TG, Tch DA =il % (P<C0. 05 | E

TGG+ s, mmol/L) 1.7540.56 1.80+0.67  0.37 0.71 5 7 Teh 7K 2 BUHR (P < ) M5

BUN FI Ser 7KF-Jo M @ AH G (P>0.05), WL 3.
Teh (= s,mmol/L) 4,0240.87 4.3840.76 2,12 <0.05 A ~

*3 REBRSEFIEREXED T
hs-CRPZ+s,mg/L) 15.1045. 45 8.9246.80  4.55 <C0.01
hs-CRP 1L-6 TNF-q
TNF-o(Z+s,pg/mL) 42,08+15.02  22.12411.22  7.40 <C0.01 5 H
r P P r P

IL-6(Z=+s.pg/mL) 30.55+13.45  15.08£11.34  6.01 <<0.01

B 1
MAC(Zs,mm) 23.45+3.12 25.1044.21 2,02 <<0.05

Alb —0.654 0.000 —0.711 0.000 —0.752 0.000

MAMC(Z+ s, mm) 21.43+3.45 22.80+3.11 2,00 <<0.05 PA —0.713 0.000 —0.687 0.000 —0.741 0.000

Kt/ V(%] 0.86  0.35 TF —0.512 0.001  —0.532 0.000 —0.553 0.000
~1.72 11631 43) 95040, 98) Ser —0.324  0.045  —0.363 0.095 —0.412 0.107
L 265,57 26059, 02) BUN —0.341 0.062  —0342 0.052  —0.365 0.061

TG —0.562 0.044  —0.602 0.023 —0.601 0.031
Tch —0.467 0.000  —0.551 0.000 —0.461 0,011

x2 AE hs-CRP B2EIGR TR L& B 2
- hs CRP=~5 hs CRP<Z5 PP Alb —0.576  0.012  —0.674 0.001  —0.734 0.001
T t o . o . o -
/LA =56 mg/L Al (i—10) x PA 0.637 0.001 0.663  0.002 0.728 0.015
TF —0.552 0.012  —0.564 0.032 —0.612 0.006

JELRHR ()

Ser —0.331 0.049  —0.375 0.112 —0.412 0.107
L5 SED
T F /R 5 S 16 0.15  0.69 BUN —0.368 0.066 —0.543 0.055 —0.346 0.063
BEIRIR B 18 5 313 0.08 TG —0.498 0.048  —0.589 0.045  —0.598 0.048
LR 3 12 295 0,13 Tch —0.396 0.023  —0.547 0.007 —0.534 0.037
TP TP R 3 5 .31 0.25 PET 1 . RAG IE s TR 2 A IE AR % V1 ) L 3B BT 1%
TRIEVER &R 3 1 044 0.50 o

F 4 MPD #£& PEW # Logistic & E & B 73457
S G5, ) 63,2149, 65 54,8246, 98 12,08 <0.01 :

i OR 95%CI P

; A (T A

B G s, D 30,004, 12 23,004, 44 7.94  <0.01 S 2 17 57378 o0

TNF-o(z+s,pg/ml) 41.45+15.09 22.24+9.89 7.04  <0.01 B 1.44 1.53~4.22 <0.05

11-6(Z+s.pg/mL) 31.42+13.76 15.12+49. 12 4,46 <0.01 1L-6 3.21 1.78~4.12 <0.05

TPG4s.g/L) 59, 459,12 653841023 2,99 <0.01 hs-CRP 2.69 1.34~3.45 <0.05

Alb 2.23 1.51~3. 88 <0.05

AlbG+s,g/L) 31. 243,56 35.58+4. 34 5.37  <0.01
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2.6 ZHRESN S ENTE K BORRERAS IGE G M AE
TP E AR BN B PEW W G K, W3k 4.
3 a9t i

T RS AT 2 A A 2 P OE RO B A R HRAE RS
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ISRNM $£ CKD & 2 & 5= R AR ZE AL IRES
Fi PEW SkZeiR, M BB B i % v PEW B 25 5, Leinig
ST 199 R AT I BB AT 10 B A T R L, PEW 1 SRR R R
17.50% o [E P, SR A 4T X 192 9] 4 45 1 9 3 A B A
2 R I PEW M0y 39. 10% . H. PEW [9F2 i 5 5 2 15 IR 1
JE AL . ATFITARE Alb.MQSGA LAk MIS 3 F J5 kt:
HEATE SR VPN L 456 PEW 2 Wiba e . R A B 55 b MPD 8 3%
PEW % /E% K 36.50% ,

MEFHHTTFEERARNRME L, B BB ER

SO R 2K, AT DO 177 {5 I A A S AT (8]

AR ERAREEFEBRE (=60 B R EXFY LE,
Young S5 HEAT — TR T 101 F 9T, 244 4] BB 2K B BRI A
L6NMWBRL BN 2.5F, EERARKAEFRL Y,
Hb " \"BERAREBEA 186, HA OB BF ISR EE.
ARTFTE R I E iy BT K B &4k PEW & i £ H
FOHT R I BT L PEW ST fE R &

HAEH B R KA B KRR K E s T RAE
Al — 2t PEW (% A4 . % fir S50 X 60 il J5 15 5% A B
HWF5E K, PEW 41 549k PEW 41 L%, PEW 41 % JE $5 4% hs
CRP.IL-6 7K VW] & & F 39k PEW 41, A58 & 9. PEW 41 &
#H hs-CRP.IL-6 .\ TNF-o /KB & & FIF PEW 241 (P<C0.0D),
MRS B RE DT RAERK . WG CRP W45 &% &
AR H 122 ~65%, AWFSE ARG hs-CRP K 4341, &3
hs-CRP>5 mg/L 8% Ll 55k 58.33% . (HRZ M5 & M.
hs-CRP /K- Z 2| ZFpF E THEm  shi K. Hik, FE A
3% 28 F R B Wil 1L-6 . TNF-o 7K F, K B hs-CRP F 55 1 &
H IL-6 . TNF-o /K-t Ft . 4L L 22 R A G il % X
(P<C0.01), J34h  ABEF L & B hs-CRP>5 mg/L 41 1 i
FAEW K F 65 5 GENTIE KT 2 B B BT .5 50
i 42.86% .60, 71% , 35 hs-CRP<{5 mg/L H L % FH 4
TH R X (P<<0.05), [RIB R #E4T T 2 B &R 50 0. 45 SRR W,
MR AEFE b 1L-6 . hs-CRP j& PEW Al 57 (¥ f& & B % . Jir LA
ARG K W PEW 53R RS 2 8] B o8 2R, I BA S
W BT IR R A

PEW I 9 iFt 76 5 DRG0 F 0 2 A S R AR 2
Xt 138 {3 i 5 35 17 58 3 — JBUATF 5¢ K B PEW 7 88 TR 9% 5 0 41
ME R R, 5 HAMA K ZE S A ST EE L (P<0.
05) , $E /- W PRI B 5 MPD |5 %5 5 A9 PEW, T g 40
XF 301 4] MPD (8 #5053, i & 93 S 4l DR VB s B % PEW
R BN 36, 6100, AEHE IR E R B & PEW BUR Ry 17
99% . AWEGE K I PEW 417E J5 & b b8 & B b PR '
B 14,05 40.00%(14/35) imim & T HAL R &R R & . 5
b P AL R HEAT L3 M PR ' v SR B TR ) kA PEW, 22
S G L (P<C0. 05), 5 FH 43 0T . 7T RE 5 08 PR v 5 o AR
O SR S R B RGP I i T Be R A R A
JAE M 2B SG AT — PR, MR AR b
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PRI B o 55 Al B PR R B 0% SR T R E 48 AR (hs-CRP,1L-6,
TNF-o HE BERBEEREE AR ZFERITFEX
(P<C0.05) &R RAEIR IS FEBE IR R B I & A4 R h B
HEEADY . BT & hs-CRP>5 mg/L 41 J5 & 95 hy bl
BRI B 0 H B L 32, 1496 (18/56) o {H 5 hs-CRP<C
5 mg/L Al HE 2 FIC ST X (P>>0.05), 0] g 5 R A &
N K

PEW ) 1 5 1% 5 %2 , 36 43 35 A7 J2 32 Wil B 3 8 Rk il iy —
AEERE. Ki/V B GHEIR, 2 82 50 %t 64
91 L HEE 5 AT A — I 9T R L, Kt/ V 55 hs-CRP 2R H 56,
A BT 85 2 I BRAHE T 3R ik, 808 7%
RREA, MK/ VAKFLLREMERARBERTERR
I . FAMIEEFSE IR & B, hs-CRP T} = 41 /) Kt/ V nPCR (hxt
HEAC TR 3 i 2520 /KT J 35 W A DA S TG 38 WA 38 43 88 T T B
FR ST ACF W AE ) R AR RE RS s L AT
o B E B FRAED . AR KRB, hs-CRP>5 mg/L 41 1)
Kt/V>1.72 19 W FiA% , 9 2 8 Fe 46 4% TPLAlb,PATF,Hb
AR 2 S B it 3 X (P <C0. 05); [f] if & 3L PEW 41,
Kt/V=1.72 % 11 ], 35453y 31.43% (11/35) .9k PEW 41,
Kt/V=1.72% 25 ffi], ik 4R K 40. 98% (25/61), B4 L,
ZR TG L (P>0.05), AR BF 583 #1785 tE X+ PEW fy
RAFMAK ATRESIIRAARDE —~EXR,

25 LR AR5 h R B MPD B35 5 9 & PEW i & 5
RES  PEW USSR A & Az B i % 37 BT % 4 10 4% 00, IR
R E 5 IR PEW RIERTS MR EIRES S5 PEW B #HT
RIS VI . (HWF 5T 3 b & B, 0F 95 77 76 B A i/ LBt
R RS E T - R . SRAZh L. ZRE K
ENURTIS A
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