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Abstract

Objective: This study aims to evaluate the application value of immune-inflammation index (SII),
systemic inflammation response index (SIRI), and neutrophil-to-albumin ratio (NPAR) in predicting
malnutrition in maintenance hemodialysis (MHD) patients. Methods: A total of 106 patients who re-
ceived maintenance hemodialysis treatment in our hospital from October 2024 to May 2025 were se-
lected and divided into the PEW group (n = 40) and the non-PEW group (n = 66) based on the presence
or absence of protein-energy wasting (PEW). The differences in SII, SIRI, NPAR and various indicators
such as red blood cell distribution width, white blood cell count, C-reactive protein, albumin, prealbu-
min, serum creatinine, and serum urea nitrogen between the two groups of patients were compared.
And for the variables with statistically significant differences in the above indicators, a binary Logistic
regression analysis was conducted to identify the independent influencing factors of malnutrition.
At the same time, a ROC curve was drawn to evaluate the predictive efficacy of the three indicators and
their combined predictive indicators for PEW, and the optimal cut-off value was determined. Results:
Compared with the non-PEW group, the levels of SII, SIRI and NPAR in the PEW group were significantly
higher (P < 0.05). Among them, SIRI and NPAR remained independent predictors of protein-energy
expenditure in MHD patients in the multivariate Logistic regression analysis (P < 0.05). The areas un-
der the curve for the three indicators used to predict the occurrence of PEW were 0.754, 0.753, and
0.738, respectively. When using multiple indicators for combined diagnosis, the areas under the curves
for SII + SIRI + NPAR and SII + SIRI + NPAR + CRP + WBC were 0.768 and 0.777, respectively. Conclu-
sion: SII, SIRI and NPAR are independent factors influencing protein-energy wasting in MHD pa-
tients. Predictive accuracy for malnutrition can be enhanced through the use of these indices individ-
ually or in combination, and they hold clinical reference value for forecasting the onset of PEW in MHD
patients.
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1. 5|8

ParHRgtit, FoE 181 B % (chronic kidney disease, CKD) &5 R 41N 10.8%, S IEEEL) 10%~12%
K, E‘Lﬁﬁﬁiﬁﬁiﬁxﬁl@%E’J/A\\%EEETJEE&[ 1[2]. 2 ¥ 1M 5% HT(maintenance hemodialysis,
MHD) & 28K 1 B I 8 10 209A 97 77 03], B K& A, (Al E AR RERAR . &
P25 22 T TH) o) A5 Bk, LR B (5 S 2 #E(protein-energy wasting, PEW)J2 B2 £ 35 A2 % i & 5 15 11
AR F[4] [5]o BIth, R IR TONE FRA R AED bR 4, T 53050 & /& MHD 85 I & 71,
X CE TS B B S RS R R AZNE PEW R EENIHIZ —[6]. RGPk R
(systemic immune inflammation index, SII). R4t 4 E [ N F8%4 (systemic inflammation response index, SIRI)
LR Ak 2 B 1 4 B/ 2 A EEAE (neutrophil percentage-to-albumin ratio, NPAR )] fij f 1&5}5}22&&5}?%
SRR R, CAEZ MG YRR T T VP0G JORE a7« 00 7™ BEAR B S TS KU [ 7]-[10]0 ASHF 5T
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RGURVT SIL. SIRT & NPAR S ZERFPE IBGENT &35 82 (15 e SV FEAOAR SC I S LM N {6, I A MHD
NG =R b R TR REHEAT LA, HE— D PP A H I & B 72 PEW SR P RV A2 i

2. BINEFE
2.1. BE—RREER

AW 2024 £ 10 H & 2025 4 5 T H PR ) IX HPREERLR 7 8 &) 1 BB B N RHEZ
FUMLBEENTIRTT 1 106 BIEH . NIrdE: O Fi > 18 % @ BHITHEALT 6 MH;: @ 4EFHEHT
BB NEEE 2~3 IR, BFIK 3~4 /B s @ IR R R SRR R 0T LB . HERRARHE N : O IR RS Bk
@ 5 1AW A G EURHEY; © AR ERME; @ BN, mBmE. FIREIhEES
WL OCEOEBZ R TEIRINE © NANTEE AR TSR BRI 2. © 0T ) ReREAG
B RS SO0 S BUREIC A0 . RIS R SA RO AR IHFE, 42X 708 PEW 4 40 #] 59 PEW
41 66 % .

2.2. A&

@© ¥ E PR IS 7F S50 2% 2 ISRNM)FE 7= A RIZWibr e T2 3% A 25 A (albumin, ALB) <
300 mg/L B IyE S AEEEE < 2.59 mmol/L /& — 5%, SR EIRE(BMI) < 18.5 kg/m?, BN R
(A E BE LR E SR AFRBEAE I LE) . WR R & b — e 2 01, W% e i &
FRAEEHAE. Ihoh, |ARREREFENIZWITEL S BE MR 097 7 N ER SR Rl 1745
EVHE . @ KB IE & 75 R 5 BE R KL, 326 25 5 PR R RE R 2 Bt & 7K )1 12 Be A 36 vh Lo i AT ARG 56 . 1) P
4 H B AL S T AR I B R RS AT ThRE A St bR . ® HRHEA UiT 5 SILL SIRI. NPAR.
ST = /MRS x Ak gn i o B0k 4 i 500G SIRT= AR 4 B -4 > kg i v+ 507k .4 i
T4 NPAR = R E S ~ AEA. RAFINE TS - BHEil%.
2.3. GiitEAbE

GEiH U TR SPSS 26.0 Hfk e MELAR, PR IER M, Lh(xts)For, HHAIRA
t K06 LR A IR 22 5 AR HRMIEZS 0 A, I b s 8 K DY o0 B0(Pas, Prs) &, RAAESHUG K 3HT L
5. 81T Logistic A3 #rs2 PEW IAHCH 2, [AI 22| ROC #hZ6PEA% SII. SIRI Al NPAR X Ifil ik
FEMT A K PEW I TRIALRE 0 e S AT . DL P <0.05 NERF G5 L.
3. &R
3.1. MHD 2 PEW 4H53E PEW R — BRI L5 R

WA RY], PEW 4 5F PEW HAEVE RSB 670 OB Tk Tr i 2 R LG it e 30 W
BIPEH R RN 127 SR T RAAE B AR — B, B mT bk . ZELEERT Bt — P BRI, PEW (35 B4 5 45
Bk B B EACT IE PEW B3, ZRAAGIE (P <0.05). Wk 1.

3.2. MHD £ PEW A 53E PEW AR FEIEH R L =R M RELIR

PRALRF ML E A MALEF. JREE . HURSFIREER . B A MR 80 U Fa A7 77 T LR,
ERBITG T (P > 0.05). 59E PEW 44, PEW 412 fEM SIB I BT, Ho SII. SIRIT &
NPAR 7/K-F¥ 3% 5T HE PEW (33 P<0.001), #IRNEFRAREEFETCEW KRR RIERN. 1EE
FRAHRSEER = 48Ar 7 1, PEW 4L A & FORHT F & F K EAIS, hs-CRP B s . [F, PEW 440/
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ATERE . PRI E b, PRI . A AR T B B E PEW AL (P < 0.05). WK 2.

Table 1. Comparison of baseline characteristics between the PEW group and the non-PEW group of maintenance hemodialysis

patients

= 1. M MREEE PEW tA53E PEW 4H A BB E4SIFELER

Rl PEW 4 4k PEW 41 PNZAE P A
FYEE(%) 43.1% 56.9% 1.571 0.210
GRS 64.93 +12.55 60.58 + 12.30 -1.751 0.083
FEHTEY () 48.50[29.75, 96.75] 44.50 [22.25, 80.50] 1.085 0.278
BMI (Kg/m?) 22744236 2429 +3.83 2.565 0.012
Bl (cm) 26.95+2.77 28.59 +3.33 2.607 0.010

. BMI: &FRTEH.

Table 2. Differences in inflammatory indices and laboratory indicators among MHD patients in different PEW groups

%2 2. MHD BEHAERRE PEW A T RIEIR MR LW =IEIiE S

I R B} PEW 4 4k PEW 41 /7 {8 P
SII 870.38 [686.47, 1092.30] 552.50 [386.12, 854.07] 4373 <0.001
SIRI 1.87 [1.38, 3.18] 1.16 [0.77, 1.75] 4354 <0.001
NPAR 1.92+0.21 1.72+0.21 —4.632 <0.001
MiHEEA 38.32+£2.38 39.91 £2.68 3.090 0.003
== 300.93 +57.92 352.83 + 58.00 4.468 <0.001
AR B0 14.20 [13.40, 14.78] 13.70 [12.98, 14.45] 2.534 0.011
CRMEH 3.36 [2.44, 4.86] 1.42[0.87,3.41] 3.779 <0.001
MmeaEA 118.90 + 13.19 117.86 + 14.29 -0.372 0.710
MVLEF GEATAT) 783.75 +232.16 871.24 +229.83 1.893 0.061
JREFGENTHD) 23.34[18.42,27.91] 24.10 [20.74,29.51] -1.597 0.110
FHAR S5 iR 262.00 [158.75, 352.00] 326.30 [172.00, 473.00] -1.633 0.103
MiFHgkEA 273.50 + 126.00 323.14 + 14237 1.815 0.072
PRI ) B 72.55 +5.67 68.53 £7.43 -3.143 0.002
R el iR 4.53+1.20 3.87+1.05 -3.004 0.003
R4\ it 182.55 + 53.43 162.09 + 54.19 -1.894 0.061
SEEY N 6.28 + 1.58 5.61+1.24 -2.285 0.025

3.3. MHD BE X4 PEW BERKEZEZE Logistic ETSH4ER

PLYBERBRAEEFRARPEW)” /ENREAE, PEW BEHEBRE N “17, 3£ PEW BERME N “0”7 .
W P 20 IAIAFAE 22 5 () 98 RE AN IV 2= 38 AR PE R AR &, JF DA EAE 1R N K 3 F 2 K 3K Logistic
5047, HLR 2K Logistic [FIH45 J &R, SII. SIRI. NPAR. hs-CRP LK (140 i i %3 52 i MHD
BEEFRARKAEMMKHERP<0.05). ¥ FRBEH—LPNLZHFEK Logistic [1H553#7 /5 &I, SIRI
(OR = 1.863, 95% CI: 1.012~3.430)1 NPAR (OR = 20.376, 95% CI: 1.111~373.663)1J5 N = A K [ 5k ST
fe SR Z (P < 0.05), 1M SII. hs-CRP Az [ 40 B 1H 507 52 1F HoAth A8 & 5 AN B O Tl &= SL(P > 0.05).
W% 3,
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Table 3. Results of univariate and multivariate Logistic regression analyses for malnutrition in MHD patients

#* 3. MHD BEEFRTREFRRZEE Logistic BIVADHER

A HHZEITHT OR (95% CI) 3 ZFA 5 #T OR (95% CI) P A
SII 1.002 (1.001~1.003) 0.003 1.000 (0.998~1.001) 0.927
SIRI 2.730 (1.652~4.513) <0.001 1.863 (1.012~3.430) 0.046
NPAR 90.726 (9.205~894.221) <0.001 20.376 (1.111~373.663) 0.042
CRP 1.096 (1.002~1.199) 0.046 1.055 (0.699~1.594) 0.798
SE ] R 1.416 (1.056~1.900) 0.020 1.039 (0.928~1.164) 0.505

3.4.SII. SIRI, NPAR X Zig#rEA& TN MHD 2E PEW B ROC HZ 24T

ROC HZE 5 #r¥em 5k A SIT. SIRT. NPAR = #Hf, AUC 73508 0.754. 0.753 5 0.738, #HHA
HHEEIZWTIX 4 e 75 FoHb ST RS B 151(87.5%), 525N 60.6%; 1 NPAR M ELA &% =i 45 57 5 (75.8%)
A RBEEAR(62.5%). #4 SII+SIRI+NPAR H & /5, AUC #2124 0.768, Youden fa#4 0.422; i —
# hs-CRP 5 WBC ZWNEX &AL, AUC iA%] 0.777, Youden fEHTH % 0.442, REE N 70.0%, %55t

RN T742%. W3 4. K 1,

Table 4. ROC curve analysis of SII, SIRI, NPAR, and combined indices for predicting PEW
% 4. SII. SIRI. NPAR KEX&E#RFUN PEW B9 ROC BRZ S04

izt SII SIRI NPAR  SII+ SIRI + NPAR SII + SIRI + NPAR + CRP + WBC
AUC 0.754 0.753 0.738 0.768 0.777
PRSI =0 0.481 0.407 0.383 0.422 0.442
HWrEH 607.298 1.540 1.862 0.355 0.346
BUBE (%) 87.5% 72.5% 62.5% 72.5% 70.0%
5 (%) 60.6% 68.2% 75.8% 69.7% 74.2%
95%B(EX A 0.662~0.847  0.661~0.845  0.641~0.834 0.677~0.859 0.689~0.866
o ROCHhZ: -
: hy I Vi L% RIR
v = P S]]
il S — SIRI
0.8 . S
. TN LR
i / TR
T Fa -BEL
A
0.6 ] vl
i i /
& [ rd
& T T Pa
0.4 —
///
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//
IN%
0.04
0.0 0.2 0.4 0.6 0.8 1.0
1-455M

Figure 1. ROC curve
& 1. ROC FhZk
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4. Wig

BT 4E RV MGE AT (MHD) B3 18 5 A RIFIEC R E AR AR BN L R 8, 54 W 5%0E
B JREFRE R RS Z PR & VMO 11]. BRI S, MHD B3 PEW RAEZRR S, J50.
O AR BT A B T B VIR e[ 12]-[14]. Rtk dnfaf 76 3 HERG IR MHD B35 1) PEW, —
L MLVBRE BT A 52 S T R . A FUAE NI E 45 R kB, PEW 201 BMI 5 i 35
i, #&7% PEW A RIS E A TR, o EE RS> SR E R K. FECT Raifkoms
BTG E= AR bR, AR5 B S M 5 BB NI PEW I PR 3R 28 R L 45 JR AR DGHRFAIE, At A T A
BT IGR VPG PEW RS ANENE . BEERANE RAEE . Bk, B0 RES S S0 5 A
R ERCA T R, RIS .

AR MUENT(MHD) 8 B 77 A R R E AR B AEPEW) R AE R iy, H Al A7 7R B2 18 1
RIERE « AWFFR ARG VEAE 7 SII. SIRT J2 NPAR 78 4 F£5 % 1L 755 Hr (MHD) £ 3 2% (A 5 it 2 TH AE(PEW)
BTN . BWF9E 27, PEW 4134 SII. SIRI. NPAR /K83 T34 PEW 4, [FfERE#E CRP 7+
mE5AEA. iTAEA N, HEZLRNE Logistic %5 SIRI. NPAR 1524 PEW [ AH R 2, b4k
RGN RS T I NI R S A A AR RN AEAE, DU E R A R IR ALREE A
JB, T ARAE SRR T S5 KA 5 B R A AR TSR B A5 L . IkAh, SITTEZ R R Rk 5t
THER N, KRR JOREFE BUE I PEW UM EA77E 22 5, d3E—2 ™ & SIRT 5 NPAR et 5
GRS A E . SIT. SIRI LAANE ZE4uM By Eenl, S8—1 A 40 i 2k hs-CRP AL, ‘A TREHE 4
T S B S REFRSE, (R ET WR S B3 AT N L 00 s SR AR AE bk B R/ BT 4 /s 1) G e bR
A, IR HAGMEE B S R s B nAE € [15]-[17]. NPAR & Mkign i i 4 LA (B 8 A 2 A 1R,
BERSOR T 20 A, B 256 T8 3R AN ARG, AR T B — s T REEL A 58 4 (I PR VE Ak A {8 18] BRI,
AWM EER 1) SIL. SIRI. NPAR 5 PEW (5% B AR, ] MHD B3 108 il e s FE IR M B s
FERAANL, MRS AT AR, B A AR 5 % 2 ELH L FVE R M REMIRAS, BT
—IMLHEMSE, BEAGZER . 10 BB S A2 R TP, DRI A8 T8 Ao e b S LA 1) 280
RIS GBORES, A PR R A LML A8 AR T e 5178 77 XU T AL T A= 4 % & B A

SRR SCHRN ], AR 7T 25 IRAE SRS B R — 80k, RN A 5 A& kB R
SBIEH . Ran ZE7EZ 0 MHD BAFIHHIESE SIT 5 PEW fEAESHAL K, I B — & H5IRE 1J(ROC AUC
25 0.72), HRENFIATEMIE[16]. FEEFHEITH, SIRI 5 SI CHIESLS MHD ST KU &2 41
Ky R RHAHIE P TIIARE[19]. NPAR F & FIFEREIESE & MHD S8 2 FAE T G fE R R, NiE
AT BRI TS VPG AR 73 JZ 5t T B e s, AT SRk T 2R & F2 R AT 7E MHD KIH TS b i) o
HAEHI20]. JF HEA®FRCFEFEES, SIJHE S MHD B8R0l i R Bt FEI5%R R4S
FHOG, FERRREEME R G0 SORE AN s D) B 2 B0 B A NSV R fa R Al [21] [22] 0 76— MRONHE S H A
FAZIH, SII. SIRI JRBEIE S5 A& AR St F R &R SPERRZE. ¥k A0 Um & HE e
13 )5 TR K AR S5 A R SR FEAR G, ORI fE R R 3R [23]-[27] 0 3R RURHF 57 S [F) SCRe 1 38141 1 98
AR R A RSO T 2 BRI AT . FREERME, 0T MHD ARG WA 2 LASE T
i LA S A R AG LUN E, WE A RIJGHZ PEW A ST RGP A L . T4k, %
FWG O S BN DRI AT &, R B REFRARKEFR - RIPRESAMZRAEERE T
B DA OG, IFERCERA DA ER T BT B R S S0 =48R 18 25 A R S TR, DA T s fe iR
R R [28]-[31]. (HRMACRE , IXEEH FAT) 3 BAK ML B8 T 0P Rl — GRS R 2R, 0 18 20
TPERATS PEW ZIHC R T, LURAI A 40 AT AR 2 A e bRt AT 78 77 AR 23 AT SR AR R ik o
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TP, NPAR PLAE A A BT, MAHE X PEW 15 E brviEA B A 4 i3 (& 4%
Ak tEbR, RUETOFE bR 5 45 R 8 XAEM D & PAAEE S, ARer A — B RS EUF R & NPAR
5 PEW BAHGHE IS M IBOR . JETaX — £l AW FEXT NPAR AR 2 50 00 = AR 0 58 FRIRES
L& 55 T IR AN E, ACK RN 8 ML T8 788 L2 AN R K R, 52050l R
MEEEAZ BN PEW B AR Ek B 545 7 e SO J i3k AR BT R URPE BT,  LAESS NPAR 2
K AR T T AR AR i B B A R A0 A B KUGS

AHFFE ROC ML T, SA#E A SII. SIRT PA A NPAR B[] AUC #4bF FR 2K T, 1 = 8k
&Jh AUC #RTFE 0.768, #t—F M hs-CRP 5 WBC JG#RFFE 0.777. REMIELKR, HBEHEAER
Youden FE%. BURE SR F B A BT, SEILT ESPATRIZBOSEE . WL R UL PEW JEAEH B —A
HIH PR E AR JORE BUE IR0 B A [F) 5 R e T 95 BEATL A -

MIMTEZ, AW AGHDT T SI. SIRI A1 NPAR 7EZE R L% BT f 8 32 A8 B A o (i 000
B, SRR LIRIEFAT1E N PEW KU TEAE A s kb 78, 28 PEW HIZEE VPGS BRIP4 T 37 s
PRI . SR1, AFFRAAEAE— R Rk, B2, AB R At R T, AEMANEIR, TTREZ
PR R SR KR B, AHORE IR R R BE REA, 20 AF R EGHE. T H NPAR [1H 5008 &
H&H, 1 PEW B WibsE I & B S AR IR TR bR, A27E— 2 ARG T Re, J0S7 TR0 2808 1)
FRRE TR ORFFIEAE, 5 ST R A B 8 B 4% H I B R4 R e BT R BUBME TR 30 AR v . i
G, REFRMN FEERTEAE(SGA) 12 715N TIREMNA, B = AP v BHATL 7 AT (BIA) AR A 1 5544
R B, DRI T A R B2 B0 F 3K 22 4 5 i s 2 75 R0 S WL IR /1 70 12 2R — PEW ) SR I R 3R 2,
AR MK K0 R TG, AW AT SR A A dahn . A0S EL R
LS A RIS B RING AP MA R, ULIER PEW AR M m b, JENREHEE = T Fe gt
FEERIKYE . JE SR TR AE B KREA . 2l BAB IR AN IR VT P2 2REFR AR5 PEW R AE KR [ N AEHL I,
M e MHD S35 1 AR A7 & 5 K 7S 2958 2t

= BA
AT FE RS E PR R R R 2 B & i T R B AR BE 23 3 > L E(HT 5. 2024EC0065), &5 %58 511G [F
1

HE&mHE
HRTANX BRI FE SR H . THWIS: Yestc2018nb0226.
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