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Abstract

Objective: To investigate the correlation between the Naples prognostic score (NPS) and the prognosis
of hypertensive cerebral hemorrhage. Methods: The clinical data of 272 patients with cerebral
hemorrhage who attended the Department of Neurosurgery of the Second Affiliated Hospital of
Chongqing Medical University from September 2021 to September 2022 were retrospectively
analyzed. NPS, controlled nutritional status score (CONUT), and prognostic nutrition index (PNI)
were calculated using serological data collected within 24 hours of patient admission. Outcomes
were assessed according to the modified Rank score (mRS). Multivariate logistic regression was
used to analyze risk factors for poor prognosis in patients with hypertensive cerebral hemorrhage.
The area under the R OC curve (AUC) for predicting poor prognosis was used to compare their
predictive performance. Results: In univariate analysis, patients in the unfavourable group had a
higher NPS score (P < 0.001). Multivariate analysis showed that NPS remained an independent
predictor of unfavourable outcomes after adjusting for potential confounding factors (P < 0.001).
The AUC value of NPS predicting poor prognosis was significantly higher than that of other indicators
(P < 0.05). Conclusion: NPS may be a new predictive scoring system for the prognosis of patients
with cerebral hemorrhage, and has more powerful predictive performance than other scoring
systems.
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1. 51§

E R G 1t 24 5 S BT A R RS 20%~30%, JEIRIE, AEREELE 200 BRI,
THEEC R EFIERIE, BHRE. NN R T E RG] BFFERE, f2m E AR
MWEMHEEARZ, SRS, i, B, DAESE B GRS, K, Bk
BAGIOREME N EE A SR F, HTZ B2 1 00FE[2]. AU, fn s S5 H
THEMWHAME. FEANEERFEEAEEFRA R, NPTl & | 58 7R EE 5 U5 53],
IR, RN R, 28 IR AR /NI R 40 M/ B i, 3 IL-1. IL-6. IL-12. IL-23 FpPRIR
TR, 15 5 A SRR IR A RN, 3 — 2 Bk R P A5 45 [4] o DR - R R 08 T 0 Fis H 100 T f A R
X, R AGE S B TR IR AR AR T G E B

FEE FRIRBCPE 2 (CONUT) R & FR P63 (PNI R 45 & 1 RIEAE J8 4845, BT R W AT LIE N
B - B IR M I ¥, FF ] T 1l & DR S (P < 0.001) [5] [6] [7]. 1HAZ,
XPAVE S R 40 R = A R B R SR AZ A A, AT R 1) T B ATIFE VA S B RAS Dy T R L . B it Galizia
AT R T —FRHT VP2 R0, FROATIBAE 105 P48 (NPS), Hh B d& LA AN R 7 i A e
(ALB), S JHEEEKFE(TC), HHERign e - bk EL40 i LU AE (NLR) FI b B2 40 i - S AZ 40 i LU (LMR) [8].
FEH], NPS Xt &M B A B HURE[9] [10]. 4RT, NPS X ifi 5 i B A A7 A 45 0E
Sto DHE, FRAMEBE NPS AT AR g T H i £ 55 25 J= (1 AT SEdebn . ZESR I el B At e b, RATT IS EER
o NPS 5fixi i IfiLf5 6 A~ H M DRe 4 R (A K &R .
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2. MRMRRITE
2.1. RMK

FATEEE 7> B T 2021 4 9 H & 2022 £F 9 I 7E H KB AR MY IR 58 —BR Bedh 22 Ah Rt 12 1R ik
IR B PR o WANARHEAN R 1) T2 e I M L 2 W s s 2) 18 2 70 B 2 0Al; 3) MAEAR
RAEBINBER[A] 2T 12 NI 4) R BLER ) 5) ARk hoii = kPP (GCS) > 6 HIE W B HI=
IRBEAGHEAT PR IR s 6) ABEJa 24 /N, BEAT H RIS Ll =k & . FHRERbrEdn T 1) 4Rk
s 2) FIFRERAMG LB el B . BSEE RS TN 3) R A AR L. A AT
G pe .

2.2. FRAMER

FRATTANER e Bt e A G0 D P el 1 A% s PR BRI . RO I S5 — B O . B4k, 3EiD
3 ARSI TE . ABER) GCS ¥F7r s AT PRI FE R . M2 B AR5 A, fRfr i A
BER ) GCS 120 Hh Lk e SRR AR BEAT VA - A8 H B 2l & St (Hitachi 7600 A1 BM 2000)71 52 5 A
ARt NI RS ks - = P SV N[ SR v il 0 -y QR SR N1 R A SR A 2H i IR e € T

2.3. AR

AR 22 305 NLR AT LMR: AR I $(x10° L)/JE bk A i $(x10° L), itk L4 e i
Hr(x10° L)/ S A 50(x10° L) NPS R4 Galizia 1B\ 757235 [8]. CONUT ¥4 A EE, M IHE
WA S FTAR R M T B, evE 507 505 DA H A 72 10 07 SR EI[11] . LA R A F1HE PNIE: 10 x
1375 F & E (g/dL) + 0.005 x bk 40 1% (/mm?®) .

2.4. BRRTHE

S LB 072, IR Rankin P4 22 (RS) WA 58 T HL LR 6 4 I8 R BE0D g
MRS ¥4y <2 SRR RAF, >3 4 BUE AR,

25. GiitFE4LE

i SPSSV.26 1 MeDcalc19.0.7 AT 41T i AR RN N TEME + FrifE 2 (SD)ah A7 5 (MU
SLELRIER), o FSEAR R IR AR AN 4y L (%) o A R O7 R SR B0 S R M IR I o b o AR, A
2 - HARE U RIS EARRLN t AR IS TS & . MRYE Delong K556, i ROC #h 4k LA FVE 7 &
GLITRINGE 7. A8 T R B AH D A BT SR 3R 4l NPS F1 mRS Z A [AR ek . s 80T, TR 1A
TR ES 6 MHTEERIARIRR. (EHZEE logistic [71JH, 4357 5200 ey il A H i 8535 S
ARMERFZE. Braguit2 8 e U P <0.05,

3. &R
3.1 BEEXHEMEERESH

AT A ARHERIHERR BRI, QAN T 83k 272 B A B AR AN OG-  B . fEprE BE T,
PR N 54.8 % (FEE] 18~70 %), Hr 183 A(67.3%) 4 F 1. FAI T8 HI 2 (1 P XL Bt 1] 16.8
K, P GCS ¥4y 13, FIMm ARy 17.2 mL. B BEd, £ 26 (9.6%) N A 2 BUpERIE, 66
#1(24.3%) #5217 FARMAE 1),
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32. RERSMEZERS R

AT 272 v th if 8 AT 7R R RN BT, 114 44(41.9%) B E R VT TR OR
6 ™MHETE RIF(mRS > 3). FHEFMHLMES TR, TEARHASK SR NPS, CONUT. NLR. 4Fi#
{ERERSE] . M ARI R IEA DS, 5 PNIL GCS 4. ALB. TC 1 LMR £ fiAH5¢(P <0.05). AT EIHEAN
HT f# NPS Sl i) 6 A H ThRES R A OCE, FRATHET T 2 F 3 Logistic [F1)353#47, 7E% GCS
PEor IS MR RGBSR AR, FARE A RS, NPS 735 mRS #JIH 56
(P <0.001). AP =MER B IR, FEZ FIF Logistic [21J4 34+, LMR, CONUT #1 PNI 5 mRS (P < 0.05)
FHIKE . SR1M, ALB. TC. NLR. GCS 7E £ H & T IR B/ 5 mRS Z [MA7EAR 5 [ S HK(P > 0.05) (ML
*®1.£2).

Table 1. In the univariate analysis of participating patients by 6-month prognosis outcome
F 1 RIFEE 6 NAEMRBERAHITRERSH

BFRHIE BEFEN=272 VEREFHAN=158 FWEARMAN=114 P Value
(%), mean (SD) 54.8 (9.9) 53.7 (9.5) 56.3 (10.3) 0.038¢
(B ), n (%) 18 (67.3) 107 (67.7) 76 (66.7) 0.896°
B TEI(R), mean (SD) 16.8 (10.3) 14.2 (8.2) 20.4 (11.9) 0.000"
GCS ¥4, mean (SD) 13 (2.6) 13.9 (1.8) 11.8 (3.1) 0.000°
A, n (%) 116 (42.6) 63 (39.9) 53 (46.5) 0.320°
TR, n (%) 79 (29.0) 41 (25.9) 39 (33.3) 0.223°
FERR, n (%) 26 (9.6) 15 (9.5) 11 (9.6) 1.000%
[ &(mL), mean (SD) 17.2 (16.3) 12.8 (10.3) 23.7 (20.8) 0.000°
FARIBIT, n (%) 66 (24.3) 19 (12.0) 47 (41.2) 0.000°
ALB (mg/dL), mean (SD) 42.3 (4.0) 42.8 (3.9) 41.6 (4.3) 0.016"
TC (mg/dL), mean (SD) 83.9 (18.5) 86.2 (18.7) 80.7 (17.9) 0.016
NLR, mean (SD) 8.2 (6.0) 6.9 (4.5) 10.1(7.3) 0.000°
LMR, mean (SD) 3.0 (17) 3.4(17) 2.6 (1.6) 0.000°
PNI, mean (SD) 48.3 (4.9) 49.3 (4.3) 47.0 (5.2) 0.000°
CONUT, mean (SD) 4.6 (1.4) 4.33(1.2) 4.9 (1.5) 0.001
NPS (%) 0.000°
0 0 0 0
1 8(2.9) 8 (5.1) 0
2 42 (15.4) 35 (22.2) 7(6.1)
3 175 (64.3) 99 (62.7) 76 (66.7)
4 47 (17.3) 16 (10.1) 31(27.2)

3Fjsher’s exact test; °X2 test; *Rank sum test; “T-test; 'U-test.
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Table 2. Multivariate analysis of the involvement of different variables in ICH patients with poor functional outcomes at 6

months
F2 FAEZTEE5ICHEEZE 6 NAETRIEHNZZENH

B Adjusted OR 95% ClI P

ALB 0.05 1.06 0.98-1.14 0.177
TC 0.01 1.01 0.99~1.02 0.476
NLR -0.06 0.95 0.90~1.00 0.056
LMR 0.20 1.22 1.00~1.48 0.046
CONUT -0.19 0.83 0.66~1.04 0.099
PNI 0.08 1.09 1.02-1.20 0.016
NPS -0.90 0.41 0.24~0.68 0.001

3.3. NPS 1 CONUT. PNI, GCS fEBEMEIREYELE:

PATRYE ROC A5 T BN 05 VE 2 P (AN R B) A5 28 R THAR(AUC) . NPS TIIIAS R 45 )5 (1)
AUC >4 0.885 (P = 0.000), ifif CONU. PNI 1 GCS ff] AUC 43454 0.727 (P = 0.0003). 0.615 (P = 0.016)F/1 0.585
(P=0.303). ifid DeLong £k, FATKIL NPS FIA R 451 ROC #HZ T 1HIAAH] KT CONUT. PNI Al
GCS (P <0.05). [l FATETE T NPS PP/ 24+ ) ALB. TC. NLR A1 LMR Tl A R 45 R il 26 T 1

i, SERFEFEER, NPS FA R 45 R AUC B 5 K FHBAEFR(P < 0.05) (L35 3+ 1. K 2).

Table 3. The ROC curve analysis
% 3. ROC HiZk 247

NPS CONUT PNI GCS ALB TC NLR LMR

AUC 0.885 0.727 0.615 0.585 0.603 0.515 0.713 0.821

P 0.000 0.0003 0.016 0.303 0.177 0.476 0.056 0.046
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Figure 1. Receiver operating characteristic analysis of ALB, TC, NLR, LMR and NPS in predicting functional outcome of ICH
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Figure 2. Receiver operating characteristic analysis of CONUT, PNI, GCS and NPS in predicting functional outcome of ICH
2.CONUT. PNI. GCS 1 NPS ZEFUM ICH ThEEFfE 5 AHE S E R IEHSE S

4. 7ig

WS R, ABEht NPS V5wt S rT R E LS 6 N H HIA R & ThRe 4 &) o Bk,
ROC 73 #rés B ion, HHAMIE RS (145 GCS, CONUT F1 PNIAHEL, NPS il Fll 4 e s 4, [A) i
NPS FI TG T ae J 5 T BN abr . 28 BRTiR, FRATHIHF FUIESE T ABERT NPS BT B2 0 tH 1f 8 7y 5
&5 J53 1) 2 BB I PR PR 4

0 I R A P 6 i VR A S 5 R I o R IR L K . A AR T S Ak R B, EA2 CD36
A0S/ B TR 20 B e 0 ek 1 7 A AN BT SR 2R E2 A S0 JORE I R B 2 AR /R I [12] [13]. Ak,
VAt IS 280 e S48 2 DR

LMR FI NLR A2k EGHML R e R Az A 45 T 20, ARSI O K P . R LMR
AP T 36 i HE I BB 3 1 RGP TS [14]. i NLR ZKSF-5 0 i 58 25 0 A B IR R 45 R (B R de T ) f
K[15]. ERAIWEFEF, ANRBUS M NLR B E A LMR BA%, X—45 5t 50 E 7 g B —80.

B B e FabRAl, NPS IEfLHE ALB il TC. ALB ARFEE IR, 2N IAA] LLVEAL B & 3R R I
RUFFEAR[16]. WFFLRET, S K A AL A IURE PT A2 38 o A H o 5 5 P SR e 2RI A0 12 KU [17] . b Ak
Tokunaga 25 NI\ ALB ¥R 5 FRAR A1 2 2 4 B SOREIAEIR[5]. TEFRATITE A, TR RIGFAMTUS A R 4H
Z RIS B AP R 2 R, XS TR — 8. TCAIE N R —ANEFRIEIR, K TC mIREZ %
i BER AR IR A, X G I R G0 — 2 B9 FAE BEAE I [18] [19]. X [FIRE S5 AT 7T A BT s 41
TC K FHRARHIZE AT &

NV R E FRIRGL, ATUEH 7 & A LiETEbs . SR, FEZ R B A BRI R A2 N, MR
PRICRE FEAR AR SZ B PRE], ZERATMWEFIH, NPS FUA R M AUC B KT BATHabr. Hik,
EPFUEES RGhE 2 L, FEARTU ST, 2K ZREHENH 53R B CONUT Al PNI 2 mRS HA7
TRIA T SR, 8 LA P AS K45 R ROC B2k FiA, BATADL, H%HT CONUT #1 PNI, NPS
FIL WS S R A E . SRR AT BE A NPS 155 1 B CONUT M1 PNI EE )iz (4645 th4h, GCS 2ttt
TG VAL PR RGP T AR BRI ThRe S R s LR, SR IRATII 5, GCS 2IRRERIH
Eb NPS S 4 (T AL 71, A& T GCS 2 — AN EMIES, AR —AE&=IE[20].
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R, AW ST 45 SRR W], NPS AT H] L Tt af 25 U5 . NPS FE AN R 25 2R 75 1 ]

I CONUT. PNI. GCS FHATA—ANFIabr o K. Wi ENBER R NPS ¥£4, IfREAREIE L
TR AE IR RN % R EL A KUK 3 . X R I, N N E A, RS2 AR N R TT .

SR, AEFATRIBE TP AT SR AE — LB AE A SRR P oG, X — T o [P L S R AT 7

ANTTEE et 2 IS IE R R . L AR TN I — 4L i S, (B4 5 S v i

~lz,
e

KIIRBNZSH o 75 EEAH R R RERIE T A A A BT BE LA 7T

5. &g

Bt NPS 7570 7T LA J9fisi L8 6 A A B TIP3, A B NPS, I PR B 28 AT DLEE LI B

WA EFRA BB AL A, IF4 THXEIRYT . (05 2477 7 250 2 I RE AR S50 R B0 IE .
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