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Abstract

Objective: To develop and validate a novel predictive model that integrates the Hemoglobin, Albu-
min, Lymphocyte, and Platelet (HALP) index with the Sarcopenia Index (SI) for assessing the prog-
nosis of patients hospitalized with Acute Exacerbation of Chronic Obstructive Pulmonary Disease
(AECOPD). Methods: A retrospective analysis was conducted on clinical data from 107 AECOPD pa-
tients admitted to Chengde Central Hospital between January 2023 and May 2024. The primary end-
point was the incidence of adverse outcomes within one year after discharge. Potential influencing
factors were initially identified through univariate analysis. Subsequently, independent prognostic
predictors were determined using multivariate logistic regression. The predictive performance of
the HALP index, SI, and their combined model for the endpoint event was evaluated and compared
by analyzing Receiver Operating Characteristic (ROC) curves. Results: During the one-year follow-
up period, 70 patients (65.4%) experienced adverse outcomes. Multivariate regression analysis
confirmed that longer hospital stay (OR = 1.691), higher frequency of acute exacerbations in the
previous year (OR = 4.159), lower HALP index (OR = 0.840), and lower SI (OR = 0.899) were inde-
pendent risk factors for poor prognosis in AECOPD patients (all P < 0.05). ROC curve analysis showed
that the areas under the curve (AUC) for predicting adverse outcomes were 0.919 for the HALP in-
dex, 0.739 for the SI, and 0.930 for the combined model. Statistical comparisons confirmed that the
predictive efficacy of the combined model was significantly superior to that of any single index (P <
0.001). Conclusion: The combined model based on the HALP index and SI demonstrates strong pre-
dictive capability for the prognosis of AECOPD patients, facilitating the early identification of high-
risk individuals.

Keywords

Chronic Obstructive Pulmonary Disease, Hemoglobin-Albumin-Lymphocyte-Platelet Index,
Sarcopenia Index, Prognosis

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 53|

51 BHL 2E 1k i 5975 (Chronic Obstructive Pulmonary Disease, COPD) LA & S R 58k %, i —
MNEERPEM AR, MEEIT RG LA 2E TR R AR Mg 1] EX—12niEd, Stk
finEE (Acute Exacerbation of Chronic Obstructive Pulmonary Disease, AECOPD) & ik i€ 55 3 lIm IR P i) S
A AL, URPIE R PR S I PR M S5 A% Co IR R RO R A3 AT 75 2T+ 24 i R = 7 TSR B
ERBMEREAMUS IR EF DR IR Z, &5 BEA SR RETIMER2]. Bk, fEIRKL
Borb J 5B B A R 1S XU AECOPD &, X T-BG HAR IR 0 B 20 B = . LA E
YRR, REEEM A S VERIE R N 58 FEA AR TE AECOPD (1) B2 Hh R 3B A% O [3]-[5]. 4
A - AEA - HE40H - /MR (Hemoglobin-Albumin-Lymphocyte-Platelet, HALP)F8 £0& — TUH M K
BEbs, e¥a TaER. AEA. REME MO, B RIE A HUA R AR H
fifi £ 5 S LRE o ITAER, AR EAE 22 Mol itk Bl e 1 T f 0 i v 2 e AL L B I T 5 [6]-[91 3 —T7
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1, LA (R FR L) CAHIE S 5 AECOPD B3 IR R 5 S8 el . Rl e Sbbn s i, &
o O R S TR SURI R FR[101-[12], HULERL “ 2 E - LR K - s &b FBEE
R, JLIEKEh R P . ARV LRIRZS 7T, LD EFE £ (Sarcopenia Index, ST)Y#iiE B 2 PEAL L
WEMAMTH[13]. AT, HATRP HALP f5 48k ST 58408 T AECOPD T vEAS BB 7 AN 7843
MK =38 65 A A ER 25 B TS 2R (R AR DG SN BE Sy 20 e BTk, ARHIESE B AEIR ARG HALP 8305 SI
I 1) 2 () PO AS AL 60 T AECOPD S8 1 (I VPA AN E, DU A I R 5L I XU 73 2 5 7 B SRS o 0 4
B SR .

2. EREF*E
2.1. FARIR

AHFFEBEE A B NS 34T o BFFEXE GOoRIE T 2023 4E 1 A & 2024 46 5 A, FrRETT HOEE
Bt BRI T e 2 A BE 1R YT 1) AECOPD B3, B3k 107 BLEE FF AR AEH AN i PINEEH,
T 84 5, Lotk 23 il ARAE BRSO A 1 AERIBE TR, AN EERFE RIS AN BT TS A R 4H(70
BN 5 TG RAFHGT B, EFGEARAF, Bk s8 #l, it 12 4, “FRERA 70.11 £ 6.19 ¥; TG
AL A 5 Bk 26 5, Lotk 11 B, PRIEERE N 65.73£6.96 . I NFriE: O AECOPD 2 Wi HiT,
FERARYE (12 H R PEBRRI2IR 48 (2021 SEAZITHR)) [1IFTHSL IR IRARME; @ 18 & < 4FE#E < 80
%o HEbbRdE: © & H AT B IRIE S W BN TS 1 R RGN, WSCRE IR B A
PERR B S Il 45 1%: @ PR EIhRERH: @ BMEALEM IR 8, @ IEAE RN A sl a7
© EAIEB M IR AR I LR R G BRI R B3R 0 B B e s © ARAEHAR AT B
FERWRE . EFRARER KN MR IBIRBEATT s @ IR ZORH™ 56k BOEE B U7 P9 7 o AR T[]
W7 6 ORISR T HR O R BE R A0 322 R 2 () B Sk LS. CDCHLL2025-616).

2.2. ARF=E

2.2.1. —fg#ER

WIERFEWA . FERS. MR FER. RREBRBMD. HE A TEIESIAE J1(Activity of Daily Living,
ADL)VF4r EFi K%L, COPD Fife, i 1 S nmE E, ML, FEIE . ADL PR 45 a1
R, ESHIAE. EllME Wl B R RE . AT E. FOR)AR. ETRERR. BRI 10 BINE
BATVE . WA 1,

Table 1. Activities of daily living (ADL) scoring criteria
#* 1. BE%EENEEN(ADL)IFSHRE

ADL P4y k=i ] B o EEAR = 4t
priEy 10 5 0 0
PERAE 10 5 (BRE) 0 (k%) 0
P IME 10 5 (BREY) 0 (K% 0
I 10 5 (Fa o> ) 0 (T AR K35 B/ 78 4 ) 0
BRI T 25 5 0 0 0
IRk e 7% 15 10 (F /0 EH# ) 5 (i KEH ) 0 (SE Ak
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e, A

AT RE 15 10 (TR BIAT#S) 5 ONReATE, (HReIRsIER) 0 (Ee A aEa))
(AR 10 5 0 0
R 10 5 (T A/ ) 0 (i) 0

Ve 5 0 0 0

2.2.2. IR EWE R

BT S = K AR FRAR AR BRI R I B B3 AL (BT 202 B 5E RO M B ARSI S o BAR AT FE
PRELFE: M S H: AA0M T M R /N5 R A B A X L 21 40 B 50 A5 55 £ (RDW);
MiFANSR R AEA. MIEVE. SREEE. il =0k, &% EEEAHEREEMHEDL-C). K&K KENA
JH[EFE(LDL-C). MiEMEINER Cs ki< a4 R: pH A shEKILE > K (PaO,) shikifn — Lm0
(PaCOy). AHTEE(PaOL/FIO,). SEFRIRIRAMIKEE: MBS 7. ME 7. AETIRE.

2.2.3. ERTHE
HALP: IM4LEF((g/L) x AEA(g/L) x #REMA10%/L)/M/MR(10%/L); SI: i ULEF (umol/L)/ 1L i
EHNZ C (mg/L) x 100%.

2.3. FEIERE

K BB NG TR R, AR B EONBE U S Sl TR B T2 R RS
SKEATREDT 1 48, BEVIIIARNEE 3 N H IR, 45 B LB slbE s 18] H 3L AR — I el 2 T 78 2% rl
WAL BEA R : © fFEREBEVIARIZET W R G0 @ BE 5 8] 30 18 BEL AR 5 i S
H; @ HBPEMEMLR > 1 . FEVII A WS ZA 17 H 120 A A0 78 2% sl U Ak H 4

24. GHFERE

B it o B s34 SPSS 25.0 #4458 il H 4R & 1 SR H Shapiro-Wilk #5837 IEZS AL« 4F
EAESA IR I + WEE(Fs)” Fon, HIAZER HBCRAIMOIREAR ke AweES
I3 A WA HR A8 e DY 4R 3R] B M(Pas, Prs)” Ko, A1) ZE 53 LR H Mann-Whitney U BRAIEG 56
SRR = DL 43 b)SfIR,  4HLIR] o A i 22 Sl ol R TSI O T AT . R R i BOoR BA R
THE R L(ROERL KA P < 0.05)WA T2 E Rk &R, AL E Logistic FIHBAL, KA [A1HT
LR EHEATAR B, LLRA] AECOPD #4515 A R IMSLSEm R R o R 32 1#F TAERHE(Receiver Op-
erating Characteristic, ROC) 28 PF-li HALP #5840, ST KECABEADA B FlE (Tl ae /7, Jmad k5 ih 28
N HEFRAUC) ELBCH AR RE, I L i 5 TR b 1) 5o R T A FOAR S 1 BURR B S5 5 e B2 . T 4R
THRIER LA P < 0.05 R HA SR L

3. 58
3.1. MERFEARABENELIFEXEL

X P R A SR 2R TR AT I B PR L, A5 R BRIV 2), HTE RIFAAMHEL, TEARAEEN
PYER R E T R, BMI KA AR, AUAERR R EK, Hidk 1 FERNEaEnEXREEZ,
IR ZE R EA G2 (P <0.05). SR, PWAHEEEMNRN . ADL iF4r. COPD &JRFE. WK
WS PR s L BB SR e o AR A WA FERER el b, SRR 835 72 (P > 0.05).
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Table 2. Comparison of baseline clinical characteristics of AECOPD patients with different prognoses

3% 2. NEFifE AECOPD B EZIRKRIFEXTEE

A TilfG RAF4H(n = 37) TG A R4 (n = 70) HZ* fH P14
el 2.273 0.132
BN (%)] 26 (70.3%) 58 (82.9%)
Z[N (%)] 11 (29.7%) 12 (17.1%)
R 65.73 + 6.96 70.11 +6.19 -3.339 0.001
BMI (kg/m?) 22.60 (20.95, 24.95) 22.00 (18.00, 23.7) -2.339 0.019
ADL ¥4y 87.50 (70.00, 95.00) 75 (60.00, 90.00) -1.893 0.058
fEREREU(CR) 6.50 (5.00, 9.50) 11.00 (8.00, 13.00) -3.925 0.000
COPD i FE(4F) 12 (8,23) 20 (15, 37) -1.930 0.054
2 1 AR E R E(R) 0(0, 1) 1(0,2) —4.928 0.003
WA 52N (%)] 24 (64.9%) 48 (68.6%) 0.151 0.697
PN LN (%)] 11 (29.7%) 25 (35.7%) 0.388 0.533
5 975 52 [N (%)] 15 (40.5%) 30 (42.9%) 0.053 0.817
BE IR LN (%)] 4 (10.8%) 5(7.1%) 0.423 0.516
5 LTI SE N (%)] 6 (16.2%) 11 (15.7%) 0.005 0.946
T ZER SN (%)] 6 (16.2%) 11 (15.7%) 0.005 0.946

3.2. MEBE NGV ZIEFR T4

X N BRI SE 536 = AR IAT At RILILEE 3), TEA RAMRFKE 7S RIERAESN HALP 45
5, DL LA i 25 LD REFEE(ST), 3R KT TS R EF41(P < 0.001). [FIR, TifEA R4 4L
FA WO B KRR A, RSO S R R C KRR R, AR E R A

GiitA R (P < 0.05) . HARBEAESE A IR R AE I ALIRDR DL 225 22 57

Table 3. Comparison of laboratory parameters on admission between the two patient groups

3. FERE NBR AT SCI = AR ARATEL AL

A T R4 4. (n=37) TG A R 4(n=70) 1z Pl
SEH R Q) 6.00 (4.45, 6.90) 6.20 (4.90, 9.70) -1.123 0.261
AT F(g/L) 147.00 (139.50, 154.50) 137.00 (125.00, 148.00) -2.025 0.043
M/ 4(109/1) 169.50 (113.50, 222.50) 214.00 (164.00, 252.00) —2.443 0.015
R B 4T B 448 SHEL(109/1) 1.33 (1.04, 1.60) 0.85 (0.58, 1.12) —5.584 <0.001
ZL0 3 A TR (L) 13.35+1.26 13.86 £ 1.36 -1.878 0.063
A& A (L) 39.00 (37.59, 41.50) 35.00 (33.00, 38.00) -3.529 <0.001
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e, A

I35 WUEF (wmol/L) 62.50 (56.00, 64.00) 69.00 (64.00, 74.00) —0.665 0.506
A B[] B (mmol/L) 4.44 +1.07 4.09 +1.08 1.601 0.112
H i = FE(mmol/L) 0.98 (0.95, 1.46) 0.88 (0.67, 1.27) —1.438 0.150
HDL-C (mmol/L) 1.43 (1.30, 1.94) 1.34 (1.07, 1.75) -1.608 0.108
LDL-C (mmol/L) 2.76 (2.15, 3.10) 2.10 (1.86, 2.44) -1.719 0.086
MiEMIE C (mg/L) 0.90 (0.82, 1.05) 1.27 (1.09, 1.46) —4.520 <0.001
HALP 5% 45.80 (32.30, 60.66) 23.10 (12.56, 30.15) ~7.100 <0.001

SI 66.62 + 13.79 54.09 + 14.49 4324 <0.001

3.3. AEBERBKIMS KT

FESK IS 7T, G036 4 P, 2GS pH AR SIITK L4 73  (PaO2) « Bk L — S8 A 85 73 & (PaCO2)
A A TEH(PaOY/FIO,) SEFRBRIREMGKEE; #IEIT . ANE 7. & TP T HTE El, 4108ty ok
SRR R (P > 0.05).

Table 4. Comparison of arterial blood gas and electrolyte parameters between the two patient groups

4. MEBEIKMS SR MEIERAILLEL

Bl i R1F4 (n =37) 5 A R 41(n = 70) V4 P

pH & 7.41(7.39, 7.42) 7.40 (7.37,7.41) -1.340 0.180

SRR R AR (mmol/L) 26.35 (23.05, 31.05) 23.10 (21.80, 27.10) -0.568 0.570
Bk i 4% K (mmHg) 73.30 (56.70, 92.15) 85.70 (67.70, 95.00) —2.443 0.495
Bk —E A5 i (mmHg) 42.15 (35.80, 50.10) 36.70 (33.30, 44.10) -0.145 0.885
A A e H(mmHg) 386.90 (322.80, 440.85) 410.00 (337.9, 454.4) -0.969 0.333

£ B ¥ (mmol/L) 3.59+0.41 3.63 £0.40 —0.440 0.661

B ESF(mmol/L) 138.50 (136.00, 141.00) 140.00 (137.00, 142.00) -0.121 0.903

S T-(mmol/L) 100.00 (97.00, 101.50) 100.00 (99.00, 102.00) —0.440 0.660

3.4. ®0g AECOPD BEMENZEENH

Nt — LSS R R, KRR RS A E N ERMANZ R E Logistic [FIARBAL, 2505
AL 5), (EREREK ., T 1 FRSPEINEXREEZ . BRI HALP 1850 LSBT E R H(ST)
#& AECOPD H 3 Hi Pt J5 K AEA R TS B [ K 25 (P < 0.05)

3.5. HALP. SI BREL&#5MTFM AECOPD BEXR RGN &

KM ROC #hZkiFE HALP 184k, SI %} AECOPD #H# KAEN BTG RN E(E 1. % 6), Ffxt
AUC #H47 b, SR ER: HALP #88. SI i ABECOPD 3 24 S R A2 1 Cut-off {E 454 31.76.
57.81, LI AUC 205124 0.919. 0.739, BUBAE 5> 758 81.4%- 65.7%, 55153718 91.9%. 81.1%; HALP
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B, SIELA T AECOPD B 4& Sk kAN AUC 4 0.930, UM N 85.7%, 455tk 86.5%.

Table 5. Results of multivariate Logistic regression analysis of factors influencing poor prognosis in AECOPD patients

%< 5. AECOPD B2ETEF REMERAZEF Logistic BV HTEER

K& EEEY P OR 1H 95% CI
1ERE R EL 0.525 0.005 1.691 1.171~2.443
T 1 ESEINE RS 1.425 0.004 4.159 1.565~11.050
HALP 53¢ —-0.175 <0.001 0.840 0.771~0.915
SI -0.106 0.008 0.899 0.831~0.973
ROC
1.0
—HALP
—3SlI
0.8 :HALP+SI
0.6
0.4
0.2
0.0
0.0 0.2 0.4 0.6 0.8 1.0

Figure 1. ROC curve
1. ROC HhZk

Table 6. Predictive efficacy of the HALP index, SI, and combined model for poor prognosis in AECOPD patients
F 6. HALP 35¥(. SI REAS AN AECOPD BEET R AN BE

A AUC Cut off {& 95%CI REE 5 P
HALP #5%k 0.919 31.76 0.868~0.970 81.4% 91.9% <0.001
SI 0.739 57.81 0.642~0.835 65.7% 81.1% <0.001
HALP #5%¢ + SI 0.930 - 0.884~0.975 85.7% 86.5% <0.001
4. g

AT s 107 4] AECOPD {ERe B HEEAE A I, Mt/ —HFEN, A 654%KEHELH T A
RIS A R X Bl m T 2 BEAETT FUROE]14], $RRABEIGE 1 8 7T BESE AR I 5 22 |
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e, A

WG, RS IR PR . VPR R TR, S EFRERRBML. B EH) K.
I A RRREAE (B R B SN S AT ) DL Je 2 G 96 0 5 UL B2 kb E A (HALP 840, SHI 5T 5 3%
VAR E A o %45 IR Z T ENIE T AECOPD L) “JONE - IR — Gy ™ k16 Py AR
(311151 BEJE M2 RE SRS 7 DAL TN 2 (LB 1A] ZE K (OR = 1.691) 5 A % &
PENNEE(OR = 4.159) ELFEEAARIL 19w 1 G B 5 ANFR € 1% ([2] [14], 11 HALP $5%((OR = 0.840)5 SI(OR =
0.899) ) FEAR I [F) Fg ) R0 (1) 4 B 9 R SONE 8 77 4 #E08 DA S BRI R, R BB TS AN I AZ O Y
FEREMLAI[6] [13] [16].

— M50 AT A FE R RIS, AT 2 DL S K IS EAE R R 2R 7 R, X
5§ Smith 2 Zhang 2553 (L5 CH FT HHN[17] [18]0 X 1 RESE TGN 5T X S350 BB 352 4)
A EIRIT(ANEYT . 24D EE, HAE I W SRR g2, mHlSs 7 AR X . thah,
FAUR B A A SRS I 25 SRt T KIS O FE /R AR, FLBBUE M mT REAS i 2 24 M 0 L AR Va7 i A b (v
A, PhgE BT S, W25 W15 4 PR AECOPD 1[5 53, MR LR I <R T e 1 4245 /il
AIR: A/, HALP f5%t5 SIIXREBA VTGN, [HRE S RFSE o B A BIORES ,  FE I HH B KPR il /s B
RETT o

AREFIZ O R IAZ, ROC HZR /3 HTiESE, HALP 48205 ST A5 21 1 00 4% i (AUC = 0.930) 2 3
P FAE—FEAR BN o BB A A 20 7 A v R S (86.5%) WA RN, 218 1 MU (85.7%) » IX KW, HALP
RS LS JORE S8 FRIRE) S ST (B PEIL P fif ) P o (e BEAE B B 8 KA &,
HALP 5403 % [ e 2t A 2 0 5 8 37 R HRIRAS 170 ST B Sy 18 1 i A% v L PR IR 2 R R AR A
EATRIEE RENE TE A T VP A5 S AR RIE B TR BG4 B BE IR VL, S BN oo XU B
SRS HERTN[16] [19], MTCAEEYERNE 72 3CHE . P yT AVLP R & T TR (oS (A PR I LA 25

AR R, WAFEARERR, FEEFRARXE. A, AECOPD E#1Ealk
Jor 25 SR TR PR PRI o o 1 s S R, DA 56 RO 2 T SE R I Th BB RS 25 (0 FEVL. FVC 5§), S84
FARREIR DL D REEHE . LB I PRI2 W 1 BRI AR SV, (HEZ TR — 2R bR, BRI
TR R HALP 5 ST 5536 RlA0 ™ 5 A2 B (T RIS/ b X — BB Xt 85 18 O RE MR, ASHIT 70 2%
TR N B I IS 20 HT (U pH B 86 S Bl 2 A RBP4 5 A A2 otR S BB AR AT AR IE, (HICX T8k
P 7 I ARIMEAR IR AR BB 78 B AE SR 1 AR 5 S b R i DO Be P4l , BUR R EA A E
GIRRIBPR(NLZEE BVVIRAS | AR SR IS ) DU P b MRS T3 7™ B AR A, AT SE i H 12 1F HALP 1
SIAE AR ST i J5 T A (R A4

AW FEHT AL RE SR B0(ST 25 T L35 UETF 5 B4 2% C (CysC)R LB . BRI #3 E EA B /N ek it
T, HHEP® RS HE S DR, (AIEERRYE. B, CysC KPR B /N kil %5
W4k, TREZFURBRINAE . BB B A SR B R R T . AW SR AECOPD &35 353 15 FH 4 B PE b
B AR T, COAHE B R mT e 8 S, R AR S SUYLA 2 A S G2 e JULI SRR I AT R
Beak [ BER2 CysC AR, MImxs ST R =B E T4, Hk, STE IR E IR,
HA BN TSR AECIAEE X 2ol e vE st SN Z F 58 00 S UL A B AR HEAT 30 0E . ASHIE 5T
F R, RAEIAT MRG0, K ST AT “WIDRE” FA/EMl iR Z T Rg. AR RIHT
MEMERE SN S A R AR LA &, JFPRANIC RS AT R S iR TT X ST S AE VbR EVINR
Wi, DABE e VP AL A

[FEF,  DAUNRBIAT FAFAE— € R IRV . B RIE T I srble o BB (AR ST, LA
PIREA B B, X LL R 26 0T e S BO0F S o ik o8 AR A, AT 91 N B far XU . LIk, |
T AECOPD 3 SV H T0VERC & 56 BUR B T SE R IMIThRERE 25, AW AR REIRBUR F G The i . B
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SO, s

SR PRV W7 5 AR IR S A [ 1] [2], AH R = i Th BE a3 R ) T 5 B 2R It Th REIR 0 K SC I A0 #T o It
A, AEH SR CT BB AE X 2 MR SOl 72 15 S SAR 25 S br e VT Ak JUL A 52 7T R SR B2 22 o AR I
J7 1A S ARG AR . BORETE . 2 O BIBASIBGAE, AR AR R (0 2k P . (R, 7E R
fog Ja e MThRe A Y, DA SE S8 3B (M TS VRO 14 &R

g5 bRTIR, AREFMEEE T HGCN LI T o, FRREGE TR SN E s
TGS R E M SO, R EEN), T EIRTE AECOPD AR LRI T
HALP 155805 ST /E NS 5 TN R 13z, i HALP 45505 ST 384110 s e & FRINBE AL, 78 F1 5]
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