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HE: SPAEERRRER AT PR A B/ 3 B HL B (NPAR) X 48 I YRGB AT (MHD) B 3% B A R AL BLVE 35
(PEW)Z[RIIRR. Fi%: EBiES 720214206 A 22021612 AEFHBERRZE —M B ER MR %
o D FRBE U FOMHD B35 1) — iR B0, LR EIRAR. SEBEFA BRIV (MIS)ZBPEW. 1R1E
NPARW 3L B BEER A Fo 0 00 R34, HeLAH RIS 1ainZE R, KHLogisticE JH3HTNPARSPEW R
WHI%E R, FIFHROCH L IEAENPARY MHD B2 PEWHI TRMIME . 4558 PN BR SBEOF R 2140
B, FNPAR=AHI4H(Q1. Q2. Q3), EiTLogistic[E H4HT, ZERIEER. 5. #. BMIE,

NPAR5MHD & EPEW R REAIH K, Q3L PEW &% XK Q14 B3 1)3.212 (95% CI 1.074~9.612,
P < 0.05). RAZRE TAERHERLL (ROCHIZZ) 34T, NPARX MHD & HPEW KRR TN HE1.704,
REF62.3%- . RE65.1%, LT EHAFIN0.64 (95% CI0.548~0.732, P < 0.05). 4i: NPARSMHD
BEPEWHIRAR X, XMHDEEPEWRFEA FRHME.
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Abstract

Objective: To assess the relationship between the novel inflammatory index neutrophil/albumin ra-
tio (NPAR) on protein energy expenditure (PEW) in maintenance hemodialysis (MHD) patients. Me-
thods: Retrospective analysis of general data, laboratory indices, and perfect malnutrition inflam-
mation score (MIS) diagnostic PEW of MHD patients who were regularly followed up in the Hemo-
dialysis Center of the First Affiliated Hospital of Xinjiang Medical University from June 2021 to De-
cember 2021. The study subjects were divided into 3 groups according to the 3-quartile spacing of
NPAR, and the differences of each index between groups were compared using logistic regression
analysis of the relationship between NPAR and the onset of PEW, and the predictive value of NPAR
for PEW in MHD patients was assessed using ROC curves. Results: A total of 140 subjects with com-
plete data were included in the study, divided into NPAR tertile subgroups (Q1, Q2, Q3). Logistic re-
gression analysis showed that after adjusting for age, gender, grip strength, and BMI, NPAR was still
associated with the risk of PEW in MHD patients and the risk of PEW onset in MHD patients was
3.212 (95% CI 1.074~9.612, P < 0.05) in the Q3 group compared with that in the Q1 group by logistic
regression analysis. Using subject operating characteristic curve (ROC curve) analysis, the best
prediction threshold of NPAR for PEW onset in MHD patients was 1.704, with a sensitivity of 62.3%,
specificity of 65.1%, and area under the curve of 0.64 (95% CI 0.548~0.732, P < 0.05). Conclusion:
NPAR is associated with the occurrence of PEW in MHD patients and has predictive value for the on-
set of PEW in MHD patients.
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1. 5|15

WEA MBOENTHRRIHED, 2R E R B2 BRI AR A R O, (B8 7R A R e H 2 S22
RN TG P24 T E R[] TFARRR, 18%~T5%12 M Bl B & FAEARREERAR, MEH
Jii BE & JH #E(protein energy wasting, PEW)ZEA A M0 A 2 Hp B8 WL, 2380 MHD B35 JET- i phoar
ST [2]. PEW A8 IEm B LI E TR A REFEE, SERF RGPS, Ha™ =R,
T IR B A P PR 98 IO, A 345l 4 5 14 UMLK 32 M7 (maintaining hemodialysis, MHD) &35 A5 A7 Jifi & F& AR AN
TBEER LT R ERA[3] [4] [5] [6] [7]. MBS AIAEBR P AIG T A O 2 OCE 2,  [A i
HH R IS i b T BE S S R LA B PEW B B R L8],

LAESR, BORBZ KW ST A6 S0E I R B8 2 3R BB R S 4R Ar P MR RE 40 i /20 B 5 A SR B
(neutrophil percentage-to-albumin ratio, NPAR), [F] i tH 4 1 70 ik i NPAR 5[ e [ O] SubE 5 4455 DL K ik 75
AR 50 S 2B I IR R TS S DIAE G . (B H AT AR 595 T NPAR 5 MHD i35 &4 PEW A CHRGE -
AR FU L FL O (BB 9T, 25 R MHD 3% NPARI 5 PEW Z [AIf(15C R, N KRB FIZ T PEW
AR AR R
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2. MRBF*E
2.1. HIRAR

HEEUE 2021 56 A 52021 4F 12 A THrsE R R 225 — M & B 1 i3 A0 H O s 3 E #1140 41 MHD
B PINFRTE: (1) 08 18~80 %75 (2) MUEMIENT: B H 3 IRk, BT 3.5~4 /NBF/IR, BT >
3A4H: 3) BB, RS EABE RN BREE. JRAE: (1) SIFMBGEMEERENE: )
Bz B, HHIETEE 2 e HHIRI G (3) 4T 3 MNH WA SRR« SO il R
Wy WHALTE RIS (4) SRR R Em . B, (5) 16 NH NHE IR R E. %
A (6) i 3 HWHIE AR AL E AT E; (7) BAEEAGERG. LI REERE
P Ao, MR R EMERETD.

22. ARAZE
2.2.1. —f&&EH

SEWRY . MER. GBS R CHE R . L)
2.2.2. AR E SR

B ARE, 1277, RERKEBMD. EE. BN,

2.2.3. L EER
WACERAIT U0 G ML RO A A A6 AL 8 A A L AR AR FE AR, NPAR #2080 A 7t 5: NPAR = VR4 it
HrEA.

2.3. PEW S HfRfE

AW TR FE 2R B RPN (MIS) B[ 10]3K1- MHD 53 108 77 K AR . BARALHE—F 10 T
PR FERR: BML. SATIREIRAS . B G TAREARN . REEARGL. IENitE &80 T s> . LA
R, BpEieR. miEAEA. G agss s 71(TIBC). SEIIFeRE . S EEIEEITRY) [11].
24. ZirESRZE

AR GE 0 HT K SPSS26.0 H A4 BHi 247 43 M1 . M4l NPAR =20 i) B0k 2 25 4 3 4H(Q1,
Q2, Q)AH, FFEIEESMITHEREN (X £s)En, RABRRERTZ0N, EEESSANTETE M (QI,
Q3)%7~, KH Kruskal-Wallis f4%. THE TR UREN H 73 2(%)EZ KA 2 . FIA Spearman F
Pearson AH X TR NPAR 5 RIEFVE FRFabr 2 MK &R FIH Logistic [F1JH43#T NPAR 5 PEW %
%; XH ROC HiZiFfE%F MHD 3% PEW WlllME. P<0.05 AZERH S iH5%E L.
3. &R
3.1, EXRHEN

KWL 140 6] MHD 3%, PEW HUi % 55%, 5 102 41(72.9%) 2z 38 1(27.1%); “FIIFER
N(53.18 + 15.86) % (3 1).

3.2. # NPAR =S5 RS EIERRAIEE

NPAR =i dl)a, &4E4E 7. PEW HBURR., FE. MaOEA. I4Ram%EE. AEA. §i
FH&MA. PLR. NLR. C MNEA. SAHMEEE., MEE2 72586 gt 5= (P < 0.05). H, 241/
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A . PLR. NLR Bl NPAR /K-FF-mimste, 80 MAEA. sfAEA. AEA. SAEEERE
NPAR 7K-FF-&1 B, 11 PEW B9 R FE NPAR FIF &5, Q3 4 PEW BHiREE, N 71.7%, %
QI M EF R 1),

3.3. NPAR 5EF R FERIFHEX M

Spearman KT 45 R BR. NPAR 5 C RN EH(r, = 0.22, P < 0.05) 2 1EAH5K. Pearson K4 #7
ZE L EIR, MHD B3 NPAR 511 EH&E A =—0.43, P <0.001) 2 fi A=k R (K 1).

3.4.NPAR 5 MHD £& PEW ZHEMEA Logistic ElYA53 4
2 NPAR =/ 7r4l)5, 181 Logistic [FIVA73Hr, FEARKIIEAA Y, Q3 44 MHD 31 PEW A XK

Q1 B[ 3.427 £55(95% CI 1.445~8.130, P < 0.05). {ERIEAFES. P51, 277, BMIJ5, NPAR 5 MHD &3
PEW K% XS %, Q3 41 PEW A9 XU N Q1 4L 11 3.212 £4(95% CI 1.074~9.612, P < 0.05) (3 2).

3.5.NPAR, C REHBX MHD £E PEW HMFLME

ROC iZkf7~, NPAR X} MHD £ PEW KIS AESBIE >1.704, REUE 62.3% F:7E 65.1%,
HZE T AN 0.64 (95% CI 0.548~0.732, P < 0.05). C MR AN PEW TR TSt 5 3, #iZk T
4 0.51 (95% C10.413~0.785, P=0.841), R Kr 7038 49%. 60% (4 2).

Table 1. Comparison of clinical and laboratory data of MHD patients in each group after grouping according to NPAR tertiles
= 1. R NPAR =S 4EE&4H MHD BHIGKKR LW = BRI LR

HiH e RE R U PRI [EAIVES BT PEW
) ¥) (kg/m?) [#1(%)] [#1(%)] [#1(%)] (05D [B11(%)]
(?ﬁ)g) 53.18+15.86  23.34+390 102(72.90) 30(21.40) 63 (45.00) 54 (32,89.75) 77 (55)
Q1 (47) 49.64+£16.00 22.80+3.87 37(78.70) 10 (21.30) 20 (42.60) 63 (27, 94) 20 (42.60)
Q2 (47) 54.09+13.77 23.20+£3.92 37(78.70) 10(21.30) 24 (51.10)  89.49 (30,72) 24 (51.16)
Q3 (46) 58.63+15.73  24.03+3.88 28 (60.90) 10 (21.70) 19 (41.30) 62 (41.25,99) 33 (71.70)
il & 6.988 1.203 4.978 1.330 3.293 8.440
P1E 0.010 0.303 0.083 0.856 0.193 0.015
TiH Kz k273 JIlIRES PRIR IR 55 i R BREH ARG S
) (mmol/L) (mmol/L) (mmol/L) (umol/L) (pm/L) (ng/L) umol/L
Bk 281.30 25.13 83.38
(140) 478+0.63 222+0.19 1.02+0.13 (110.25,380.32) (1250, 54.61) (36.98,226.46) 54.80 + 13.74
258 27.60 51.05
Q1 (47) 4.66+053 224+022 1.03+0.12 (12021, 360.70)  (7.42, 59.93) (25, 193.53) 58.03 + 14.05
198.40 25.80 87.83
Q2(47) 491+0.67 225+£0.16 1.04+0.13 (10037,394.10)  (12.80, 53.39) (52.05, 237.95) 53.74 £ 11.85
317.05 21.84 89.53
Q3 (46) 4.78+0.65 2.18+0.18 0.98+0.12 (11517, 387.08) (1243, 48.54) (33.09, 226.84) 52.58 + 14.87
Guit & 1.986 2.216 3.860 1.012 0.270 3.026 2.070
P1H 0.141 0.113 0.023 0.603 0.874 0.220 0.130
s = o= fie &4
A bLR NLR | RPOREA MREK [ Hh= S
(ng/L) (mmol/L) (umol/L) (mmol/L) (mmol/L)
\ 9.14 3.19 14.81 1.55 3.76
=y
1 1K(140) (6.55,12.69) (2.48, 4.36) 2068222 (8.27, 23.40) 690.35 = 325.04 (1.09,2.28) (3.08,4.30)
7.84 2.37 11.91 1.55 4
QL (47) (6.02,10.71) (1.91,2.70) 2025£2.32 (6.62, 22.87) 715.04 £ 354.76 (1.19,2.11)  (3.64,4.35)
DOI: 10.12677/acm.2024.143979 2336 [N =85


https://doi.org/10.12677/acm.2024.143979

BTARAE « BIAHRECRIA,  TKAT

R
8.42 3.15 16.8 1.39 3.67
Q2 (47) 6.56,11)  (2.70,4.10) 21O7=1I8L g9 95 9g) 6773334145 1 0475 26)  (3.03,4.35)
12.04 4.58 15.76 1.85 3.43
Q3(0)  (875,1520) (3.75,5.95 2074247 (919 0357y OTEE2TES0 g 54508 (273, 425)
Yiit & 21.160 70.358 1.636 1.655 0.202 1.259 6.968
P1Y <0.001 <0.001 0.199 0.437 0.817 0.533 0.031

Table 2. Multifactorial logistic regression analysis of the correlation between NPAR levels and the risk of developing PEW

52 2. ZFAE Logistic EY35 4T NPAR /K5 PEW % 4 K& A9 X1t

A g B 1 R 2 B 3
OR (95% C1) P OR (95% C1) P OR (95% C1) P
NPAR QI Z i Z i Z
1.409 1.170 1.047
NPAR Q2 (6.250, 3.177) 0.409 (0.489, 2.802) 0.724 (0.383,2.862) 0.928
3.427 2.236 3.212
NPAR Q3 (1.445, 8.130) 0.050 (0.873, 5.726) 0.093 (1.074,9.612) 0.037
e BIR 1 RECIE; AR 2 RRIET AL R AL 3. 7ERAY 2 B3RS 25K BMI, #2775 #R4E NPAR /K
P = T4 QL 4 <1.576, Q2 4H 1.577~1.780, Q3 4 >1.781.
3
o o o
0.
-] o ° 8 ry =0.22,P <0.05 o~ =-0.43,P <0.001
<< o <<
= =
1
0 0
0 20 40 60 80 0 200 400 600 800
CRIMEHA WAEA
Figure 1. Correlation of NPAR levels with prealbumin and C-reactive protein in MHD patients
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Figure 2. ROC curves for NPAR prediction of protein energy expenditure in MHD patients
2. NPAR FUU4EFF M4 ILEIE T B E T REEEHFERN ROC #hik
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4. Whig

PEW J& T MHD 3 R 80E WK AE, ©RATE MHD B#E WS NN BH, SS8EHE RIS %
ANRAE G REAME. RAEREEREN, MR ESMEd MAD B &AM RN, BinEE
P SE AR 12] 2008 4, 1B BB AR & 7% 5 L K& R il 7 PEW RS, JEilid s Hr A dahs
SRR DIARE . RERAF A ITHRIZE2E PEW [13], (HAEKPRIIEKMAT, RS
HAEGFR, Bt LARRATT R 4R —Fh 6 547 BIIG RIE RS PEW R AEEAT TN . AR 5T 45 R 7R, 140
BN e Grf PEW R A A 55%, AR HHIZI PEW B AN B IR ARERI L, PR R R
DB E B TR RAREIRDL, B o B TS .

PEW (1) A AL o 28 0 s MG 2 A IALAE S /& PEW RAE K BRI E R ZK, AR MHD 3% 4b
TP SRR IRAS , X P SOREIRAS A2 51 RS AN LA FER) B 2L R 3R, 2 S8 PEW M E B R R 2 —[14]
[15][16].

C RMEA. AHBEAR-1. AN FR-6. FRAEF T 05 FE A AEHEME, (M35 MHD
SR (0 R AL MBI E SR 1 5 R AR AAS R 22 S BRSO BN E[17] [18], H C &
LR I (CRP)Z VAl PEW &35 AR — N2 Mdabs, miKFH C OB R EE R UK g, 0w
A P BETBOR B 1) JE R 7, AN 38 I i 52 it 58 8 A2 PEW JRURE[19], [RIEHEA BIF FLIIF SR C RS EE
J& /& MHD #% K 24 PEW HIfEK K £ [20].

NPAR 2 —Fil B E . S5 IH R e &Y, Horb b MR i & 43 LUAE o — TR ] 22 5 1
ISR, M IE 2 —, FENUARB A R Rk G HEAE, SHURIRR: R s et
A%, AR HATIEAR B RS FRRES TR AR [21] [22], @R L8 RO FR AR AVE FR i br 2 L
P S LLAE 8 AR NPAR £ — S8/ AnaE g, 30 B TP ARG 2 s (23], Bl ok
AW TR NPAR /E N —FBi B SRR £, BT E 5 IRERRE SR EE R e [24]. SPE BB [25]
Oi[26] B ONUESE[27]. O URTEAR TS [28)5F B AR T- A0 0C, T HITEMN G T35, ¥
BA MR &G RN E -

EARHERIAER . 5 B 5 ERS MHD B3 7 2w Bk e br 2 —, {H2 NPAR HZVEEIBEAGAS
A2 T 7t CLUESE 5305 1 NPAR R T RIEIRSFIE 24 R BB OUAEAE[29] [30] [31] [32] [33].

T PEW BEH T Mg A RECEFRE Z v 5 RAMMBEE T AR, MEERE, SEUEE+
PRI BRI, AERAKTARL, R R T PEW 9515 & S VRAL B TR 35 34] .
BOFT T T L W] NPAR BERESR & IWEAESEAT M AERE R R 200,  RE S s 7RI, 3@id NPAR HITHE,
BENS JEOR S 2 MR 5 B B A RIARAK[35], DRI NPAR #k B Eb B s; i b PR 4 AR 7 0 Ee el
EAEFTET, X5 Wang [36)5 T3 2114518 —3. (2 HAT w7t — 5895 NPAR 5 PEW
FROGHE. Rk, BTN 2 W PEW 4752 S b 4G 20T Pl Je 23% MHD 535 T (1 G 8

AW E XA T MHD 8% NPAR 5 PEW WIRJEIMAHKME. Logistic [R1JH73#7 7%, NPAR 5
MHD 3 PEW kA H 2%, H PEW KA EZBE NPAR FtEfiFH & . ROC BHZE R, 24 NPAR > 1.704,
NPAR %t PEW [ Wr BA U E . [R]ZEAHE 78 R ROC #1450 #r C B8R % PEW TN,
SE RN C MR X PEW T LS 20 X (P = 0.84), X WAL B HR AW 7 b NPAR Tl &
BT C MEA

ML PEW BV fRAR AT A8 E . C RBE A& WM BT8R . Sacha S5[37]MWH 5t on, ki
i B T s NPAR 55 30 Ry 90 K. 1 FARRWIEE . (EREH] 8] 2 ICU {EREh [EAH5¢, NPAR 5 C B
WEAEMI. AP, % NPAR =04 )G, Q3 4l C RMNE KT SHEAMAR S, H—5
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47 Spearman #H5¢5r 4T, MHD 3 ) NPAR 5 C R BEE H(r, = 0.22, P < 0.05) 2 1IEA K. iX—45 R 5B
(O SCRRIRIE A — 5, X BN NPAR FIBE1EAN MHD &3 PEW Y-AL FE R

5. &g

wnbpR, AL REH, NPAR 5 MHD £# 1) PEW KA K, X PEW HIRA BN E .
XS5 RGBT PEW Z5& VPAL AT RIS I 52 im0 IR I R B o e, AT 576 A — 005 o PR AR B T
Fo HIR ROC £k 7 #T 7k NPAR X} MHD 3511 PEW H — € N HIANEP < 0.001), {HEhZE T AR
W45 0.64, NPAR U IEFIRF S0 50N 62.3% 65.1%, BT Bt — B9 KRR, RN TRT
MEPEIRPRAE 7R NPAR AL PEW BAHGH:, #E—P500F NPAR X} PEW [Tl {F o

SE
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