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Abstract

Objective: To assess and compare the predictive ability of the hemoglobin, albumin, lymphocyte,
platelet (HALP) score with the modified HALP (mHALP) score for 28-day survival in patients with
septic shock in the ICU. Methods: The study retrospectively analyzed 328 patients diagnosed with
septic shock from August 2022 to August 2024 in the ICU of the First People’s Hospital of Jining City.
General data, laboratory data and various scores of patients were collected, and 28-day survival was
used as an outcome indicator. Independent predictors of survival were screened by univariate and
multivariate logistic regression analyses, and ROC curves were used to compare the predictive ef-
fects of the two scores, while Kaplan-Meier curves were plotted to analyze the differences in sur-
vival between different mHALP subgroups. Results: Of the 328 patients, 178 died within 28 days and
150 survived more than 28 days, resulting in a survival rate of 45.7%. Albumin, lymphocyte count,
platelet count, HALP score, and mHALP score were significantly higher in the survival group than in
the death group, and APACHE II score, SOFA score, calcitonin, lactate, and C-reactive protein were
significantly higher in the death group than in the survival group, with statistically significant dif-
ferences (P < 0.001). logistic regression analysis showed that an elevated mHALP score (OR: 1.018)
was associated with increased 28-day survival, while elevated lactate (OR: 0.7), APACHE Il score (OR:
0.905), and SOFA score (OR: 0.792) decreased survival. mHALP score had an AUC of 0.852, a sensi-
tivity of 0.698, a specificity of 0.827, and an optimal cutoff value of 28-day survival of 270473.69.
grouped according to this value, the difference in the distribution of survival times between the two
groups was statistically significant (2 = 74.44, P < 0.001). Conclusion: The mHALP score is better
than the traditional HALP score in predicting 28-day survival in ICU septic shock patients and is
suitable for clinical prognostic assessment.
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1. 5|8

JHR BEAE (Sepsis) A BT 1 S0 BRI S S22 1T 5 8000 s S 2B A 38 B ThREReAg 1], JEH & — AN H 3
AERMERE 0 . IR EE B 7 A RS THE 1900 J5 4 4890 Jifsl, RN H WLEIAEBEFET JRIA 2
—[2] [3]. MRFFMEARTE BE RIANBIET- R 40% [1], RINZHIH A B, KT FEAE R SR E I
FUEE TG AR, FHIEREAS MRS AAIE T IR R B S e B, AR S ERE. C RMNEA.
I EL 2 L 25 4 0 b R LA % EEAE WA 4P 55 FH (9 APACHE 11 ¥4« SOFA 153 REMS I W ik 25 MK o 5 )
FERFERE, FFS MR B E TG A R[1] [4]-[6]. 2R, B FRRBUT FERE ML 5 = IR a8 AR o BB 35 (1 7l
Ja BA WL E W[ 7], 0 RAEFRRR S WL SN RE R LR B IR . HALP P2k kK
JEEERM, RO EE. AEA SR/, BB LEE R BSOS FRRGL[8]
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PR R SO 0 A A 5 R F 5 RAE UNE G e SR A L it il D RE RSt 153 DDA OR [9] [10]. HALP ¥
IIETT B B AL LR I A v 58 vh CARAIE W 2 B AE T2 2 ) R AP AR[11]-[14]. JGHTX HALP
PP RIBE AR, RMAE . AEA . WEAR TS MRS B TR AR A K. R, £
PR AR 7 6 TP IR L NSO SE T 3R L E4R B - 1 Kocaoglu 55 At 1 ot R HALP P E TN &2
BRI BF TR RNE13]. Uk, BAIZEE A&, $&H T H mHALP ¥ KTl ICU fe#tE
PR3E i 28 RAAFEIL. mHALP PF20 2 M B 1 I/ MRS HAlFE bR 2 M 50750, IR L S kst pk
SEEFE 2 HALP PPXREAT LA AHTTE 5 AE1PAS O LA HALP PP AP () mHALP $F23 %) ICU Jik
BEIEAR T B 28 RAAFZ BTN AE

2. RS FE
2.1. REHFR

ARWFF R —TRE R T, 99N T 2022 4E 9 F~2024 4F 9 H WAL T 5 85— AR BE Bt g R
RS WO ER IR T 328 B ST . GINFRUERLEE: FE > 18 5, ABER B2 W ks R e (7F
& 2016 RPN G FRE 5 23 /56 [F HE 232 23 (ESICM/SCCM) i 5E ) sepsis3.0 B2 ibruE[1]), A ICU I} [AJR
i 24 /NEF. HEBRARAEEIE: SRRV . RGN MR AR GO ST EOR ;. AEAEE Bk

2.2. BURWIER

BER— MR, S2ie Z 5 PR LR AR . —EORERE: FRd. M sSEIEHIEARS: g
ICU24 /NN ML BB . B A MRt . 8. C-RMNEE B EE DL LI Hib
P9 RS aFE: APACHE I 4. SOFA 4.

23. &/

G5 R R R AR o A 1Y) 28 RAAAIE L X T 2 RN ICU B, AR B RN ICU B3 - HALP
PO =(MAEA g/Lx AEA g/Lx #EHTHE 10%0)+ M/ it$ 10%L; gk (mHALP)YES> = 1L
ZLEEH g/L x HEA g/L < WREAMITTHE 1070 x /M4 1071

24. GtFERZE

i H SPSS 26 X EHEHEAT G0 M. FFE IR0 ES AR & P BORbr e 2 R 0R, ARIEAS /i
(R AR B AL R DY 23 Sz B R, 40 2878 B FARBON B 43 LR IR A &k A ¢ R el
Mann-Whitney U £ 56, 732848 5 SR 2 5850 5% Fisher FEAfREL . SR A Logistic [Al VAR 347 HL IR 3=
MZHE RS, CDIIEAL 28 RIET-H MG = . R ZEE TIERHME(ROC) HIZE 50 # HALP 343l m-
HALP P50 1E 28 RALT-Z ARSI NME . 8208 T 385000 € A Im S, IF 52 HLAE B B ARs 5
PE. @k ROC M2 HALP FREUT S R E, R4 ZEHAT 704, IF4:H] Kaplan-Meier HIZEPAEL
AP E . P<0.05 0 NEA G 2EE .

3. 58
3.1. — &R

AHFFCILGIN 328 BIIEHEAR W, PEIFER N 69.71 £ 142 %, HAF B 189 4(57.6%), &
139 44(42.4%). 4R EH 28 RAEAEH, WHD NAELFH 150 51(45.7%)FIFET-4 178 51(54.3%). 4H
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P o, Pl TEME R R MM & AK T L ERE ZERP>0.001). AFHAEEHNAEA. #HKE
it MRS HALP 1501 mHALP W3R m TR T HERH, ZRrEARIFFELEP <
0.001). HUL[FEIRF, ZET-418E3 1) APACHE 11 ¥4, SOFA 1145 F452. FLERAI C MR /KT B 2
mT AR, ERFEFERASIEE P <0.001). WE 1,

Table 1. General information of patients

F 1 BEMRER

— Rk e A P {H
1 %5(%) 150 (45.7) 178 (54.3)

g, B, (x*5) 68.93 + 15.31 70.38 + 13.24 0.358
5 0.095

%, n(%) 79 (52.7) 110 (61.8) -

Z, n (%) 71 (47.3) 68 (38.2) -
ML A, g/l, median (IQR) 101 (90.75~117) 97 (84~111.25) 0.058
FEM, gl (xxs) 28.69 +5.54 26.34 +4.68 <0.001
WRELYTHL, 10%1, median (IQR) 0.83 (0.54~1.13) 0.39 (0.24~0.58) <0.001
Ifi/MR, 1091, median (IQR) 218 (151~265.75) 125 (86.5~183.25) <0.001
HALP {¥4}, median (IQR) 12.42 (5.91~21.75) 7.68 (4.95~12.32) <0.001
mHALP $¥45, median (IQR) 479,380 (227,165~863,223) 109,871 (52,418~262,167) <0.001
SOFA #4y, median (IQR) 7 (5~10) 11 (8~14) <0.001
APACHE IIi¥43, median (IQR) 20 (16~24) 26 (21~31) <0.001
P85 K R, ng/ml, median (IQR) 3.09 (0.51~13.8) 12.89 (2.79~45.67) <0.001
C MNEH, mg/ml, median (IQR) 80.38 (28.79~141.68) 130.73 (67.28~187.58) <0.001
L8, mmol/l, median (IQR) 2.3 (2.1~3.35) 4.35 (3.1~6.26) <0.001

E: x£s, B £ AREZE; median (IQR), AL H(VUHALEIEE).

3.2. BAES5ZEE Logistic BYF5 4

M REE Logistic HIH4HT, X 13 NMEEFATIRIE, B&AHE 10 MEASRIMEE WL, 2
BINFLER . PRSI C RMEE. AEA. WMEHRITE. /MRi%. HALP 3/ mHALP ¥4,
APACHE 11 ¥4 #1 SOFA 47y, XX 10 NMEEFHTH — PR EZRERES P rER, LK. mHALP i
55~ APACHEII 53 F1 SOFA V¥ 73 & NI ICU R BFGER 5 S8 5 A A MBS TN R 25 o 7E NP 24 /N I,
mHALP SR8 n—AN8hz, AETERLA800 1.018 £%(OR = 1.018); TMFLEZ(OR = 0.7). APACHE II iF4}(OR
=0.905)F1 SOFA PF43(OR = 0.792)%5F # ] OR fH¥)/NT 1, R ENEBRAEFRIERE R W& 2.
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Table 2. Univariate and multivariate logistic analysis of 28-day survival of ICU patients

2. ICU 8% 28 REBEXENBEEEZS ZH % logistic 7#7

LS/ ZHEEST

PSS
OR (95CI) P1H OR (95CT) P fH
IR 0.637 (0.548~0.74) <0.05 0.7 (0.585~0.839) 0.001
PG 2% 0.984 (0.976~0.992) <0.05 0.996 (0.986~1.006) 0.444
C M H 0.993 (0.99~0.996) <0.05 0.999 (0.994~1.004) 0.716
SEAS 1.095 (1.047~1.145) <0.05 0.987 (0.908~1.073) 0.752
/R 1.011 (1.008~1.014) <0.05 1.004 (0.996~1.01) 0.462
MREANA 19.661 (8.831~43.773) <0.05 2236 (0.331~15.108) 0.409
HALP ¥/ 1.047 (1.022~1.072) <0.05 1.019 (0.959~1.08) 0.56
mHALP 5> 1.037 (1.027~1.048) <0.05 1.018 (1.003~1.033) 0.021
APACHE II3F-4y 0.821 (0.781~0.864) <0.05 0.905 (0.841~0.974) 0.008
SOFA ¥4y 0.654 (1.027~1.048) <0.05 0.792 (0.691~0.908) 0.001

3.3. mHALP i¥£4#1 HALP #4300 AUC RBURME. 5714

ROC 5278, mHALP P4 1 ICU RERIER L 35 28 RAEAFRMMIZL R AR (AUC) A 0.852,
BUBE N 0.698, HEFMN 0.827; 1 HALP ¥4 Tl 28 KAEAFZ M AUC N 0.626, BUBMN 0.463, %
BN 0.799, iXF B mHALP {2 T 28 RAEFER T HML T HALP ¥F5r. WE 1. % 3.

ROCH£;
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—— HALPiT4}
— t;HAQLPiT‘ﬁj\
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Figure 1. ROC curves of HALP score versus mHALP score for predicting 28-day survival
1. HALP 3435 mHALP ¥4 3 Ul 28 K& & A ROC BhZk
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Table 3. ROC curve analysis of HALP score, mnHALP score
7 3. HALP if4r. mHALP #4389 ROC BRZZ 347

ROC ik AR e o) FAAEAEKTE
(AUC) B He S (cutoff i)

HALP ¥4 0.626 0.463 0.799 13.57
mHALP 4 0.852 0.698 0.827 270473.693

3.4. mHALP 4 70 28 XFET-Z /Y Kaplan-Meier fHZk

Kaplan-Meier 417 MM 46 R 7R, mHALP VP43 (s BRI {59 270473.69. mHALP ¥4 KT
270473.69 K HEH A N E mHALP 41, 1 mHALP ¥ /N FE2ET 270473.69 &3 M JH YK mHALP
Ho SR ER, WHRSARELN B30 2 7 BA G 78 (¢ = 7444, P<0.001). WL 2.

HEAT S T PR AL
1.0
_l_l'LE&mHALPéE_
- EmHALPAL
t~ {kmHALPZH-f /5
08 —+ mmHALPAL-48 )5
5=
o | -
® 06| ——
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Figure 2. Kaplan-Meier curves for the high mHALP group vs the low mHALP group
[E 2. & HALP 485/ mHALP %A Kaplan-Meier Bi%k

4. Vg

TEARTEH, TRV T HALP VP40 (CAIE SE AT E 2 2 Fogedi B Bl Fa 47 A el B S 1) HALP $F43 X6 fifk
BHEA S B 28 KA LRI TN AE 77 . ABF TR, mHALP PP & R BHEA T B3 28 RAEMFRIE
N E T, mHALP VE T e WG R febs. tbsh, FLEE. APACHE II ¥43F1 SOFA V43X 28
RAfFREW AR BEZW.

HALP V¥4 55 5 1 Chen 5 A2, H TN B HUS([15]. i, HALP VP28 A T 10 i 41 i
B B O IR S AR T B I TRE [11]-[14]. M4 B A 8 A K R LRI E 7R, Tk e
S AL/ KT U 5 B B RIAR DG, oI AT
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HALP VP IS — NS EUE ML B AMH . MEPRER 0 8 20 2 ML & AP . Bk
BERER 70 5 M 4T 8 (A R SR B — N R 2 o B AE B A, AT R T AE ML RS RO A s . 204 i A ik
P> M PETT L IR RE A R T 40 A PR 5 51 RS () 2T 4 A RS N [ 16] . 7ERR BRREAR T £ 5% rp i WL 8%
B 20 E AP RRAR, LT B85 R A6 4% B 1 JORE IS5 350 2140 i A s /b« ¥ I B ot 5| RS ) 414
FOBEERIE N[ 17], AR I 2T 7K AT 8 38 Jok B 3 ik i, 204 5 I 2L 2R S0 A o ASHIE 8 IR, R B AR
TR E AR ST AL 2 R LR KPR B G R E R .

I3 E ARV 3 U G 4 . IS R B MR RBE IR R E A, ENZ RN
PERSMNE A S A, BAPUECRIBT R R, FRE BRI 1 220 o7 R FEAE F 18] AH IG5
W, KA A AR S IRERREAR v S8 2 AN RIS A OC[19]-[21] 0 RFEAE AR o 263 1 7™ B e o R B0 £
PERSE, 5l AE ORI RRAERE. AL, FiEHEE P IS B & EKCE B3 S TR
THEE, ERAAGIMEE L.

BT 52 AR EXL A0 A k2D 5 U B3 PR R o R 1R 7 B P R BB TR AR DG [22], ARSE AKT 336 MR B i
G AT T RTETE B\ FIWT 5T 2 W] BTLA(+)/CD4(+H)T kA 7 9 LU 5 Bk FAE e B 7™ R RN 28 RAET-H
FHIR(OR = 0.394) [22] [23]. WREEAHME T2 RE 0% S WAL IR e e ThRRIRAS . FFAE SORE T R S 8 2 h k5
HEAEH. EIEFERHEWT, HEAE T RA ARG SR e A RE e Thae . BRAERE ORI, Ik
BEAE PR 0 B 3 A0 L Ibk E A0 R T SR S 0, AR BE AR EL AR T B D RS AL G 0% T BE 52 B4
IR ELZ T B D R EA L EL RS (R, R IR 4 SRR ZE [24] [25]. EAE, RESEMREL A k> iE S
HURE B RT3 AR R IR E INAR 9% [26] [27]. EABTTLH, KEAIE T2 5 =SB0
EHMEE MO B R R E TR, BAESRIFEE L.

ML ZNAR ek T I B AR e v 43 L, S AR TIE AR G [9]. WREEIE R v R I /MR IR/ 1 32 B T R
FLFE ML /INBA Bk LR S /ISR T AR S A A I /)R 5% 25 398 o A% B2 A 5 P I /AR B AR
/N FEANBHIR B 3G 0 5 L /N CAE i e D 36 4E o AERRBRREAR e JTR],  ifin /N R AR LR o 3
MO, 7E ™ E IR BT R T, AT RE R AR SR AR ML PN R IL(DIC), AR U2 Iz om Bk, S BUME N
LR IR, e 51 /N IR (0 TR P P 2E 28] /MRS 51k 1L, 82 50 M, XA
JHR B3 AR o P R 4 E AR o I/ INAROTH SO SOFA V43 (IR EERE AR S AH DG 3% B D) B2 38 VAl ) I — 36 43+ 29],
ML BRI, SOFA V4, & BANK BRAEIR 5 £ 38 128 B D) Be B g A AR A7 T s Bk 22 . 7ERRTFEIE IR o2
g, /N 515 T RON R RS [30]. AEAHT I, FETTALA /MR KT BB R T A2 4

TEIX TR FE A, /SR IS B N A 2 I EEE AR o R AR T SR B A e 4« (R, FRATTH HALP
P EHHEY mHALP P43, BT =102 B R IR Ul MR S0 e RIE R, RE N DY IS 401 7
1o mHALP P43 7 DU T 23 55 LU e AR PP 43 HAA SR 3 H 2205 S AR f o RATTER I 1 IR EEREAAR 7 28
F 1) mHALP vF5r 52 8 HALP $Eo0 %) 28 RAAFFRFEM . K& HALP Vo (E AL 8 2 [AFAE 2 57,
{HHAE ROC HiIZk FIIF(AUC) KT 28 KA 474 7 T - o HH B B i i .

AW FAFAE— SRR oG, X2 —TEBET T, BORFEARBNE IR BT AR50 AR
AR — O B U7 R AR YT 738, BT REAFAE R ZE o AR 50 BL 45 B8 2 1) 2 Hp 9T
DATE B K 1) N AR R AT B0 IE

5. &t

mHALP PP E TN ICU BREFVEARTE B 28 RAAFHRITIL T %48 HALP ¥, mHALP $F7) 7+
B5 ICU MR ra i 28 RASERM NS, mHALP ¥E/RE1E N ICU ME MR B 28 RATE
TG (P RCTI A5
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