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Abstract

Objective: To evaluate the association between hemoglobin, albumin, lymphocyte, and platelet (HALP)
score and the risk of all-cause and cardiovascular mortality among patients with diabetes and car-
diovascular disease. Methods: This study utilized data from the National Health and Nutrition Ex-
amination Survey (NHANES) database from 1999 to 2018. Due to the skewed distribution of HALP
scores, we employed the natural logarithm-transformed HALP score (LnHALP) for subsequent anal-
yses. The associations between LnHALP scores and all-cause and cardiovascular-specific mortality
were examined using weighted multivariate-adjusted Cox regression analysis and Kaplan-Meier sur-
vival curves. Restricted cubic spline (RCS) analysis was performed to evaluate potential non-linear
relationships. Results: A total of 2621 participants were included in the final analysis. After adjust-
ing for confounding factors including age, gender, race, poverty-income ratio, education level, hy-
pertension, body weight, estimated glomerular filtration rate (eGFR), chronic kidney disease, hy-
perlipidemia, smoking, and alcohol consumption, the weighted multivariate Cox regression analy-
sis revealed that each unit increase in LnHALP was associated with a 26% reduction in all-cause
mortality risk [HR = 0.74, 95%CI: 0.64~0.85] and a 33% reduction in cardiovascular mortality risk
[HR = 0.67, 95%CI: 0.52~0.87]. When participants were stratified into tertiles based on LnHALP
scores, those in the highest tertile demonstrated a 23% lower risk of all-cause mortality [HR = 0.77,
95%Cl: 0.65~0.91] and a 31% lower risk of cardiovascular mortality [HR = 0.69, 95%CI: 0.53~0.91]
compared to those in the lowest tertile. Restricted cubic spline analysis demonstrated a nonlinear
relationship between LnHALP score and mortality risk, with J-shaped curves observed between
LnHALP score and both all-cause and cardiovascular mortality. Conclusion: The HALP score demon-
strates an independent association with both all-cause and cardiovascular mortality among patients
with diabetes and cardiovascular disease. These findings suggest that the HALP score may serve as
a valuable prognostic indicator for this high-risk population.
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O PRI (CVD) A& R R R AIGE TR (W LR N, 45 57 PR KRG AUk T UTE K fAE[1].
AR 5 AR A, 2019 AEAk A 1790 J5 AFET O LA B, (AR T S A 32%. At
INAEEE, FFERRAR N 3630 12357, FiilF) 2035 44 L FH5 7490 125 75[2]. teAb, O B
R SFEERIRN BRI —, REFERE T BE A I RA SR .
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B PRI (DM) &5 5 FEE 1 — A IR 17 O M489 0 S8 8 ) A4 o W PR RO XL 8 A 36 [ 114 s B [
2, BREEICRE. R R A, I HRA XA G R[] BRI & O ILE SRR FEER N E, 5
TOHE PRI () B F AR L, O PR B8 2 R0 I 5 1R XU 39 2 381 4 %5 [4]. AH B, O LS9 o T BLid
Ik 5 FRARHUR SR AT L 1 W RO (1K) A R [5] o K R Ao LA i HAF AT AT R BCE Z IR ES /i, B
FEEE AT 3 B I B 3R 5 s 1) BT IR AR BUA[6] 0 5 B AT AR AT — Mo (F) SR E AR LG, R
I FHCa ML A5 0 R R A 0 T s oty o TR 6 AR F IR JARE P XURS: B S B i [ 7]

HALP #5432 Chen &6 \-T- 2015 4F & (3R H B — PP I TS 8 AR[8] . IX AT VP40 5 1 U4
MR ESH: MAEA. AEA REGH SR RT3 WA B iE, HALP P40 B 738 3%
ARBGUAN A 5 RREMI S5 G AL B A A E/KPRRBE TR R, 10 ik 40 v H0se b A i #iod
2 sRE bR B . BHER LISk, HALP P45 CAE R &R0 1 TG TR T TT, R JLM SRR
FE[9]-[12] HA[13]. FaEoCodi [14] BA S A% P4 BE 2 14 it s et I R [15] 4000 « X Semt 7t — 3R, IR
(1] HALP P43 545 22 (I R &5 RANEL i AR T2 3 M0 05 . ST, HALP PRo0 8O I B J 3 LR A9
B PRI 1) S8 () P AN B AEAR KRR S EAT RIS BIHR R

YT 0 AR AR R AT . B IR R AN R 45/ 2 (M % VIBC R, HALP VF4rA il RefFE 1%
BETHANA AU EY . T HANX —FR 2 E, FRAMEH NHANES 8347 17 AuF7e, DLA#E
O ML & TR PR ANBE HALP $F5r 5 KIHTUE 2 RISk . FRAVER B HALP P4 51 B8 #F
A e LA R 4 DRI AT PR ARG 38 0 A 5% o 880 B HALP P20 7E A5 -0 BRI 1 o L9 8 6 R I T 7 30
BT S EAMA . X 8 5 i B T e 7 4 52 TS ) e W AN SE AR AR (R T T TS i, AT S
IR X AL, A 1A E R RIG IR A SR — MR, SEAM TR, HT XS PRSIl
L, B BRI A TR R O U P20 R I R TS AU

2. 753k
21 HRAH

NHANES /& — TR FH 22 By BOME S Je 3 R 7 SR DA 55 [N IR E RS FRR I i T HRI, L 2 A TF U5
i) B 2SRRI, Bk, 3T T AT BRI B A 2R O S B AR . AT Se N
1999 | 2018 4F 10 4™ A IFLAINIL 101316 42 5%, HEBRbRAE IS OHE IR, o0 LB, M2 Gh
K HALP PE3 85 1Mk, DUR B B ABE V(5 BRI, RAMNT 2621 255 . K 1 BoR T A
FLHIREA R IR FR -
2.2. ILIERRARFERBRIE X

2 [ DUME R R SC16] BT TE5E S, Bl PRI 8 SO 2 UL MR T AR EZ — (1) ZIRIMFE > 126
mg/dL; (2) 2 /N IR 2 B i B3 (OGTT) A & k% > 200 mg/dL; (3) FEALIMLZLH H (HbALC) > 6.5%:
(4) fEFBE S e AR EERE 24 (5) B B R4 2 W B FR I

O MBS 12 T 3 A 5T R PRAIE AN 242 K B IR DL A BRI . 2 5 i Je BR A sl Al T/
Tk N R S PRAT A O S s RO SR DU FEE R, A SR AR AT X X ] R e
FEAT— AN “7, WAATES i AT O I R

23 MAER. BER. HEBEME. mNMMUTESHEX

MAEFEAAER Sk & Ok & (R R4, Bl S fE S S ET /0. HALP PP id LU N A THE
HB (g/L) x ALB (g/L) x bk EX4H i (10%/L)/ 1fi /MR (10%/L) [17]
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Figure 1. Sample screening flowchart
1. BEARTFERIZE

24. thZEE

N VSRR S o AR B 8 @ KB VIR Ml 45 (T AR AR . X SRR R AR . ik, #ER
FERZLFFURALL(PIR) . PIR J& 5K EE SN BR ATTIN L, 2l S 28 ARG FE bR, RIS 48 75, PIR 4>
REAKF: <13 (ERIN). 1.3~3.5 ((FERIRN)FI>3.5 (R N) . FIAE LS &7, 5 BMI,
FHG 2 N IEH R 5 (<25 kg/m?) . #8 5E (25~30 kg/m?) FAE ¥ (>30 kg/m?) o 53 100 A i i AiZE 482 3 Vil &
I 0 B R I 140/90 mmHg . AHIGER 22 SR B2 Wr o iR IUAE ¥ 2 SO S IR E B > 200 mg/dL, H- i
=fi% >150 mg/dL, LDL>130mg/dL, HDL <40 mg/dL (5 14)8k<50 mg/dL (&), sk F e 24
Y2 5 E5 4RO B R E[18]. 181 S FR (1912 Wikr e 2 R (1 & H S5 WLEF 2t > 30 mg/g 2%
eGFR < 60 mL/min/1.73m?. fiii+'5/NekiEid K (eGFR) &R CKD-EPI J7 F£[20]11 5 111

25 £RBIEX

WFFE 25 B A EET- RO E T2, £ NHANES 7, ZET-{5 8285 [ K e T35 By (NDI) 4 432
R3[4 https://www.cdc.gov/nchs/data-linkage/mortality.htm. B 7E 328 F P01 /5 BUAR 2 2019 4F 12 H 31
Heb . DI FE TR 2 # H 1CD-10 184S 100-178 i 5E i

2.6. Gt

H1 T NHANES (R ket v 7 B ORFEAAE SE B P IO, BATIRYE SR r i A A
REM 7 ZRNIS BAEHAT Mo L7040 ISR BRIy IMABCT B AFRHE R 22 (SE),  FRIES A
W SAR B IRy T A BN DU S (2 o 3 SRR RIS AR IR AINBFT 4y Lo o D 1 #EAT 411 LA,
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BATR IEZS A0 IE LA B MR AR IS0 . X TS M EL AL &, FATRA Mann-Whitney U
K. KM HTORERUMITHZES. BT HALP WO A2 A RS, BATK T T AR
AN LnHALP HET JE 820008 SR TAE AL Cox LBl U [E1 A K PPl 5 LnHALP 4= R Fl.0
I FET - 2 A 5 (BB T 2 KUK: EL(HR) AT 95% 1] {5 X [H](95%C1) . # ik PRl = VK FE 2% (RCS) I HTHR RIBE 1)
JELEME R R o KRIED S0 LnHALP 20 9 B, 3EAT 70 BE Cox [81E LAVE Al 5 & 58 PRI 10O I 007 KR
SIRBET A0 M ST R 2 MM e, [ 2] Kaplan-Meier #2E LAVEAE LnHALP 54 [RIFET- 5 1)
FHIEME . e MR . RS ARE TR WRIR L IR s Pk B . v i I 2 AR AT 4 2
LHAER M. VPG LnHALP PF43 60 T2 XU I T a6 77, BATHEAT T BRI E ROC 437, 115
T LA 24, 34, 5AEMN10 4 AUC {5 2 3 95% B (F X0l N T IGIERT 7t 45 R A Fafd b, AR
) P VP 2 DU G 7 VR EAT BURNE S Hr . AN A 2 BT 48 R B4 4.4.1 BGHEAT, P<0.05 A EA
Gt e

3. &R
3.1. W ABHRUSFAE

AWFTILGIN 2621 42 5%, IAdxKF] 1226 HIFET G5 R . MR B F B U 45 RN AR AEIRAS 7 e
FERIBET A, WL NBERIRHIEan 22 1 o, i BABIRE 0645 56.59% 1) 55 VE AT 43.41% 11 2otk hAr4E
WA 68 &, k1 EoR, fFIEA. WA SN TR S EEREP < 0.05). TS, 20lEFE
W%\ eGFR. IMZLEEH. HEH. LnHALP, B8, PR R ZEKF. BMI 04, CKD RE .
R ILE AR PA S B RSN LS bR o T I /A TE B P TG s g I R R 950, 7 2L 1) G ¥
EEr. SEGHME, HTHSH5EFEBRER, LnHALP ¥/ E K.

Table 1. Baseline characteristics stratified by survival and death subgroups
%= 1 ETHEEMETIAR SRS SHE

Bl MAEE(n = 2621) 1EiE 4 (n = 1395) BET24(n = 1226) P-value
(D) 68.00 (60.00, 76.00) 65.00 (57.00, 72.00) 73.00 (65.00, 80.00) <0.001
(L /n?i(flllle.Bmz) 71.01 (0.60) 77.28(0.77) 62.79 (0.78) <0.001
121 & [ (g/L) 13.96 (0.05) 14.16 (0.05) 13.71 (0.07) <0.001
HEA(Q/L) 40.97 (0.09) 41.22 (0.12) 40.65 (0.12) <0.001
LnHALP 3.86 (0.01) 3.93 (0.02) 3.78 (0.02) <0.001
ARG (10%L) 1.90 (1.50, 2.40) 1.90 (1.50, 2.40) 1.80 (1.30, 2.30) <0.001
IR (109/L) 221.00 (184.00, 267.00)  220.00 (182.00, 265.00)  224.00 (186.00, 273.00) 0.240
51 (%) 0.110
ELq i 1104 (43.41) 612 (41.36) 492 (46.09)
CE3c 1517 (56.59) 783 (58.64) 734 (53.91)
The (%) <0.001
EBFEEEREA 359 (5.02) 202 (5.77) 157 (4.03)
EVEIE T B BA 592 (12.38) 333 (13.12) 259 (11.42)
T HEFAN 1316 (72.48) 595 (68.54) 721 (77.66)
HoAbFo g 354 (10.11) 265 (12.57) 89 (6.89)
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HUEKT(%) <0.001
LT 523 (12.47) 234 (9.06) 289 (16.95)
e 1110 (42.93) 578 (41.78) 532 (44.43)
flaal Y 988 (44.60) 583 (49.16) 405 (38.62)
14T (%) <0.001
I 368 (12.84) 152 (10.01) 216 (16.57)
HHE 791 (27.54) 386 (25.96) 405 (29.61)
FEJHE 1462 (59.62) 857 (64.03) 605 (53.82)
T WE5 (%) <0.001
H 1435 (49.78) 601 (38.58) 834 (64.47)
7 1186 (50.22) 794 (61.42) 392 (35.53)
5 1M 1 (%) 0.640
H 2192 (82.63) 1170 (82.20) 1022 (83.18)
G 429 (17.37) 225 (17.80) 204 (16.82)
720 J1g LI (%) 0.002
H 2378 (92.78) 1285 (94.33) 1093 (90.75)
7 243 (7.22) 110 (5.67) 133 (9.25)
WS 0.470
AR AH 1069 (39.79) 585 (41.09) 484 (38.08)
TR 1128 (43.72) 571 (42.34) 557 (45.53)
PLAE R 424 (16.49) 239 (16.57) 185 (16.39)
e} 0.001
H 2186 (84.97) 1190 (87.90) 996 (81.13)
o 435 (15.03) 205 (12.10) 230 (18.87)
LB (%) <0.001
RIS 939 (26.72) 506 (25.48) 433 (28.36)
SEETON 1196 (47.13) 596 (42.83) 600 (52.78)
=LLON 486 (26.14) 293 (31.69) 193 (18.86)

AR DU R + bR EHR, TEOWIE P . 2R USRI E 2 )R, Rk
THH P {H. eGFR: fliit'BE/NERIEITHR,; HALP: MLEA. AEA. HEARAM/NMRIES; LnHALP: 283 5 4R%
HEE ) HALP.

3.2. HALP iy 5 T-% 2z (8] 49 K< Bk

IATRYT 7 A FF 08 R IO B 5 B3 LnHALP 34> 50T RIS R, W3 2 fioR, =MLY
278 LnHALP 1773 5K 4 RIFE T A0 MU JE T 3 MA ARG, R R RS, AR LnHALP ¥
3 54 RAETRKHR = 0.74, 95%CI = 0.64~0.85 AL [FFET- K [HR = 0.67, 95%CI = 0.52~0.87 £ fiiAH
Ko ZJFHATK LnHALP =557y, 7RI 7 IrAiRA N R G, SR =680, & LnHALP 1
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I =M S e RBET RS (5 1 HR: 0.77, 95%CI: 0.65~0.91, P <O0.00)ALCf e JET R % 5
) HR: 0.69, 95%Cl: 0.53~0.91, P = 0.01)F¥fIA K. Ubakh, = RpraBAsREa 5=
X (P for trend < 0.01). RCS HiiZk {7k, LnHALP 3¥4) 5 4 [KIFET:# (P-nonlinear < 0.001) (/%] 2(a))FH-Cr ML
FET 2 (P-nonlinear < 0.001) [ 2(b)) EARLMEFN I TEAH G, TATIFE H J Bl 261045 si oy 3.85, T iit,
FATH LnHALP 23 Aoy AR /320, AT 1204 7 AR LaHALP B 43 7KF T & 5 PR3 o A7 5 5 A
FHET MG (2 3), 45T LnHALP <3.85 i}, LnHALP 745 A B FRI ot 5 5 N 4 R A1
TR MAE B U 1T Kaplan-Meier 424773 HTR B, & LnHALP 41835 1 b LA A7 I (6] Dy 144
AMNH, KTAK LnHALP 2014 112 4 H (Log-rank #:36, P < 0.001), /R E ) LnHALP 7K 5 5 14
SIIEE PN (SR

Table 2. Association between LnHALP levels and all-cause mortality and cardiovascular mortality

= 2. LnHALP K5 £RR TR L OMER TRABEX ST

Crude model Model 1 Model 2

Variables

95%ClI P 95%ClI P 95%ClI P

All-cause mortality

LnHALP continuous 0.63(0.55,0.72) <0.01  0.70 (0.61,0.81) <0.01 0.74(0.64,0.85) <0.01

LnHALP Levels

Tertiles 1 ref ref ref

Tertiles 2 0.63(0.54,0.74)  <0.01  0.71(0.61,0.83) <0.01  0.77 (0.66,0.91) <0.01
Tertiles 3 0.64 (0.55,0.76)  <0.01  0.74(0.63,0.87) <0.01  0.77 (0.65,0.91) <0.01
P for trend <0.01 <0.01 <0.01

Cardiovascular mortality

LnHALP continuous 056 (0.44,0.72) <0.01  0.61(0.47,079) <001 0.67 (0.52,0.87) <0.01
LnHALP Levels
Tertiles 1 ref ref ref

052(0.38,0.70) <0.01  0.63(0.47,085 0002 0.70 (0.51,0.96) 0.03
0.57 (0.44,0.73) <0.01 0.66 (0.51, 0.85) 0.001 0.69 (0.53,0.91) 0.01

P for trend <0.01 0.001 0.01
Crudemodel: FRiF¥HATE; Model 1: HEEERE. R, Fgk: Model2: FEER, MR, Fik, FHHEBALE,
BERE, SilE, KE, (5115 /0kiEid 2 eGFR), @M EAN, mBMCE, BOE, Wil HALP: M4EH. A
HE . WE A NPES s LnHALP: £85d B 28 05 41 HALP; All-cause mortality: 4x[FI3ET %8 ; Cardiovascular
mortality: 0 FFET-H,

Tertiles 2

Tertiles 3

Table 3. Analysis of the association between different LnHALP levels and mortality
= 3. AR LnHALP K 5 T-RNEX M54

W 95%CI P
LnHALP
= 1.086 (0.569, 2.072) 0.802
ik 0.403 (0.255, 0.639) <0.001
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Figure 2. Restricted cubic spline curves for the association between LnHALP and mortality. (a) All-cause mortality; (b) Car-
diovascular mortality

[ 2. LnHALP SR TR RFIMI HHEZE. () EERTE; (b) LEFETR

1.004
0.751
2>
.-E
_‘8“ LnHALP
O — High
©
> ] — Low
£ 050
3
7}
0.251 p:<0.0001
T T T T T T
0 50 100 150 200 250
Time(months)
Risk Table
1259(100.000) 853( 84.883) 459(66.376) 158( 47.235) 57(29.512) 2(24.619)
1362(100.000) 868( 78.445) 462( 55.743) 180( 35.985) 55(25.196) 1(15.673)

Figure 3. KM curves of the survival probability at different LnHALP score levels
& 3. AN[E LnHALP FE53KF TEFHERE KM fiZk

3.3. LA

N TR D VRS BE PR O LB A HALP PF 53 54 R DL RO RIBE T 3 2 (A O6 R I ada e, RAT]
WRAEMER, R, Fhige, BMI, WO, DOl & LRI« o I HLE DA S 8 P B FIE o IR LR AT 1 20 5347
ZERRM LnHALP VE4r7E>60 & JPE. BERE. GEVUEEA B O N BEAERM. A s s g i A
PR R s g N 5 A RSB TR 2 UM ¢, 28 AR 7R LnHALP 4 54 5 O RIZE T2 1) 8 &R
FEAR A N B2 R i 7R (P for interaction > 0.05) (/4] 4).

3.4. LnHALP #4935 = XS RO TR B 4
APl LnHALP P43 5 & 508 PRI B O U8 20 8 35 A0 T RS O TN, FRATTIEAT T B TR
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MMM 25

ROC 73t 4R ER, FAEET-REFM, LnHALP FE7E 145, 2 45, 3 4E. 5 4F 1 10 4Ef) AUC
573514 0.68. 0.65. 0.64. 0.64 1 0.64 (/< 5(a)). HF[AMKHEIME AUC Ik E R, LnHALP ¥4 1 Fl 68
HAEREVT R e m, S T AR E (5 5(0). Renl e 12 S H I, TRk aek 2L, s R
BE R 0.69, FF5FEN 0.65, X TLIMUEFET RN, LnHALP ¥F4r BoR H BB AF i ge, 145, 2
. 34E. 5 4EH 10 4B AUC {4 515 0.77. 0.75. 0.71. 0.70 A1 0.65 (/& 5(c)). [FkE, Wa)&#siTE AUC
fH £ 3% B T E AT Bt 18] SIS N BB (18] 5(d)). FEREVT 12 DA RHE B s A TR ee, REBUEARE
SRS 0.79 A1 0.67. IXEELE FR T, LnHALP Y75 X & 8 bR 1400 I s S 3 A8 T2 AR,
HAR O M AT R A RAFRTRINE, HAEF (12 A~ H ) T 77 TR I % H .

3.5. WM

N T ISR FU A R AR, FRATEAT TR VE A UCEC Ao DL JE BB RRE R, AR A
FIGE Tt SRR A PRI AR 3538 B R 4F P (6 4). fEVCECSBAZI A, Cox EIAS M4 R SR, LnHALP
PO 54 RAET-F[HR = 0.75, 95%Cl = 0.62~0.92, P < 0.01]F1.0 LA AE T [HR = 0.68, 95%CI = 0.46~1.00,
P = 0.05] ) RERATIIRAFAE (K B) 0 IXELLE Rt — P 3CRF T LnHALP ¥4 5 50T XU 2 8] G R IR T SE L
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Figure 4. Subgroup analysis of LnHALP score and cardiovascular mortality. (a) All-cause mortality; (b) Cardiovas-
cular mortality
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Figure 5. Time-dependent ROC curves and time-dependent AUC values of the LnHALP score for

predicting all-cause mortality (A, B) and cardiovascular mortality (C, D)
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FORTEMREE AUC &

Table 4. Baseline characteristics of the study population after propensity score matching

4. RIS ILEC IR R A B B AR A

A BAFE(n = 1702) TG H (n = 851) BET-4(n = 851) P-value
FER(%) 69.00 (63.00, 76.00) 69.00 (63.00, 76.00) 69.00 (62.00, 76.00) 0.76
(mLiminf1 730 68.55 (0.67) 68.79 (1.03) 68.28 (0.86) 071
AT E A (/L) 13.95 (0.05) 14.07 (0.07) 13.82 (0.07) 0.01
& E(g/L) 40.84 (0.10) 41.06 (0.14) 40.59 (0.15) 0.02
LnHALP 3.85 (0.02) 3.89 (0.02) 3.79 (0.02) <0.001
REZH(10%L) 1.90 (1.40, 2.40) 1.90 (1.50, 2.40) 1.90 (1.40, 2.40) 0.63
IR (109/L) 219.00 (184.00, 264.00) 210.00 (179.00, 256.00) 227.00 (191.00, 277.00) <0.001
P£53)(%) 0.92
Pt 685 (41.97) 344 (39.43) 341 (44.78)
Bk 507 (58.03) 507 (60.57) 510 (55.22)
Pz (%) 0.70
EFAEIEEEA 176 (7.25) 92 (5.61) 84 (9.07)
EVEHET W BA 386 (11.83) 192 (11.53) 194 (12.16)
AT HFEAN 903 (76.19) 442 (77.61) 461 (74.63)
HoA P 237 (4.72) 125 (5.25) 112 (4.14)
HE KT (%) 0.99
=LY 342 (12.13) 172 (11.00) 170 (13.39)
i 743 (45.30) 372 (46.26) 371 (44.24)
Lk 617 (42.57) 307 (42.75) 310 (42.37)
PR (%) 0.67
E# 221 (12.02) 118 (12.97) 103 (10.97)
B 531 (28.44) 259 (29.03) 272 (27.79)
AERE 950 (59.54) 474 (58.00) 476 (61.24)
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g
&N JIE T (%) 0.39
<) 983 (53.11) 480 (51.52) 503 (54.86)
" 719 (46.89) 371 (48.48) 348 (45.14)
5 1M 1 (%) 0.92
A 1442 (82.63) 720 (82.64) 722 (84.16)
x5 260 (17.37) 131 (17.36) 129 (15.84)
T2 JIg IMLAE (%) 0.94
f 1541 (92.74) 770 (93.53) 771 (91.88)
x5 161 (7.26) 81 (6.47) 80 (8.12)
WA 0.84
AN SH 652 (37.00) 329 (38.01) 323 (35.89)
TR A 765 (45.87) 375 (45.79) 390 (45.96)
UAE 285 (17.13) 147 (16.19) 138 (18.16)
el 0.82
H 1415 (85.54) 710 (86.60) 705 (84.36)
p 287 (14.46) 141 (13.40) 146 (15.64)
RN L (%) 0.93
TR 614 (27.26) 311 (24.94) 303 (29.81)
PN 793 (48.55) 396 (48.20) 397 (48.94)
RN 295 (24.19) 144 (26.86) 151 (21.25)
Table 5. Association between LnHALP score and mortality risk after propensity score matching
= 5. MEMEES T R LnHALP ¥4 538 T KBS B9 < 14 o0 4f
Variables Crude model Model 1
95%Cl P 95%ClI P 95%ClI P
All-cause mortality
LnHALP continuous 0.72 (0.61,0.86)  <0.01 0.75(0.62,0.90) <0.01  0.75(0.62,0.92) <0.01
LnHALP Levels
Tertiles 1 ref ref ref
Tertiles 2 0.69 (0.56,0.85)  <0.01 0.74(0.61,0.91) <0.01  0.77 (0.62, 0.96) 0.02
Tertiles 3 0.74 (0.60,0.91)  <0.01 0.78(0.63,0.97)  0.03 0.79 (0.63, 0.98) 0.04
P for trend <0.01 0.02 0.03
Cardiovascular mortality
LnHALP continuous 0.66 (0.46, 0.93) 0.02 0.66 (0.45,0.96)  0.03 0.68 (0.46, 1.00) 0.05
LnHALP Levels
Tertiles 1 ref ref ref
Tertiles 2 0.64 (0.44, 0.94) 0.02 0.66 (0.46,0.95)  0.03 0.68 (0.46, 1.00) 0.05
Tertiles 3 0.68(0.49,0.95)  0.02 0.70 (0.49,1.00)  0.05 0.71 (0.49, 1.01) 0.05
P for trend 0.02 0.04 0.06
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4. ¥1ig

AWFFHEET NHANES HE BRI T HALP PF53 56 FR 8 PRI 1O L 000 8 A0 T R R G R o
s R, EIRBBARANRE, BEi LnHALP 355 4 R FE T XU ATC R BB T KU 2 2 fR
Ko IX—RIUG BEAERF 7E 45 AR — 2. Pan 25 A0 NHANES 8 &80, 763538 A#EH HALP $F4r 5.0
A FET RS 2 AAAIE[17]. Liu S8 ATE O ) 5208 B3 A W2 325 el 4 i [21] .

WA, @I BRI ST T RE ST, FRATR I LnHALP $E4r 5307 KU 2 A fEAE SRR MR R, E—T0
KT JERE LA H I FE i [22], WAL T ZRIIHISR R, HALP P43 5 S5 A7 3 o I I B P SE T2 3% 2 i)
(ARSI ORI . iR DI AE TR A R R IR mm,  FRATISR 1 40 ) 9P 23 DL BC 7 VK P AT AR A7 A AR T R
BRERHRHE, W VCECFERS . M. MRS E YRR, BRG] TR AR R . VLRSS
(3 BT 45 FATIIR SCFE T HALP PR3 SAE T AR 2 (BI5GB 35 1 i e 4 iR i ml ko

LNHALP PFor 5FET XA 2 [AAF/E 00 3 TR MR-, 1XF0 J TR A EA R A Gt 2 3,
ST SR B REAE NS . 75 HALP PR BURIRAS T, &/NME 2 00 5 A0 FLAE R TR BUSHEDE IR . 85,
&P SORE RS @IS B IAE 2 R (n 1L-6. TNF-o) 2k 8 A/ iRl #llaE A&k, BEAENE
S FRAPUEMAREY, HACERRR X 2t — BN 40 M [23]. HR, HALP PForBEAK AT RE St 17
ML FKFR TR, XPORBLIE SRR T o — 208k KRR I gl 10 7= A4 5 808 F
B, [FIES LA R, INE R . S B A LA B S O LR AR AT, 1O LR I S
SINE RRE SN, TG IR [24] [25]. 3=, WRESANARTE Sae T sh R FE OB, Forh B e
TGRS T RESZAN[26], IXAENE PR A RO R, O e A e gt — 2D E T ATh
RE[27]. IXUEPZAHEREIA, TERL “ RAE - EFRAR - REEINREEREL” PRI .

2 HALP PPor I AN SS, FRE 51K — RPIARIAR . 408 B & T s i s gk 4, 5
I R AR EE B IN,  I0 KO JE G A R I T AR KU [28] 0 B PRI ER R, I/ MRED R AR TTHE, HLE S
BOE[29], /N BT s RT RE S — D AR A% T BN B K o R A Ak 0 FR [30] . Ak, IR LA AT EO =
P RE SR G 2 ik FE G, R I 98 451443 [30] o

IRl ) M 2R SRR HALP 353 5% 2090 o] REAEAE — AN e P o5, 2L T HoAthoOn 1 45 £ 16 DX 35 (B
MR “I TR [31]. AEBTW EI, MU AT 8 1 X e b AR RS, (HF SR S IR A T RES
BIhEER R R AEME R B R, AAELE M E A B — B3N [32] [33], HALP P43 id s Bl %
HATRERE —BAT AL - PURLF AT, IR IR . X R ISR RTE IR RSB, Bk HALP 174
PERFIEE VO, i R B

NV HALP PR TEAS [ ANBE R I TNANE, FRATEAT TV . 458 8o, HALP V5
SRR RHRAE 60 % M UL EZFEANBHRIMATE REE . XKW SAT M. FEE TR
K, BEANEEAEEZEIE, BES HBINSHIEERA[34], RN EFRRI B Z[35]. HF5
R, ZENBEP RAEAR ST i 5 0 U A AN AE T KUK i 25 AH R [36] . bk, 2 4E NEE 5 I 2T
IMAN AR A RSB IL[37], X TTREMER 7 M4 HALP PP 7E 24 NBFh B BaR i w513
RN, WAL BRI ARE R G B, #2718 HALP VR (0 TRINE B A B i) —
k.

HALP PFAr7EIGIRSL R B EE M N ANE. B8, 1EN—NEATENR, B RER L 82 1
BARSL, BFEEFRRE. RAEACERREEThRE. K, 2P WA S bt 5, TR,
BB RAN . FTATREE SR, RATE: (1) & HALP PPE % IOTASTEFR, & Wi HAr
i&#; (2) % HALP P w825, ROINSRE 7230, M RIE/R M (3) A HALP P34 A A
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B R RS0 RS MR T EZHE, BT S, HALPFA R T () FHIHEsEE, Joi
RZFEE: (b) MNP RATET HCR: () MBhHE MEAE TR % (d) IRIMAM %R
PEURVRIT IUBREE . BRAh, FHBBIMAEI L, HALP 15 il RE 2 — N EAHE T IME R BUS PFA5 T A .

AHITCN FEZA A (1) KA EERERIE ERRREAR; (2) BKIEETH; (3) Bk
AR ERBEAT 7T (4) PR HTIESE T AURIRR L. SR, BRI AR R SRR (1)
VEN BB TT, TR H KR (2) = HALP WA Zh SBRIE B (3) FIRETZAE A& IR I
RZ; (4) SRATRAGE T 3E [ BLAMO N .

RARMETETT AN AT : (1) T RERTHEPERE TT, Rrl 2 RAEAHE TR BN I T ih 256 3 e 1o s i &
P, HE—BIUE HALP PRI BIIAME: (2) #RER HALP 150 5 HoAb TS 48 b5 K& RN (3) it
TR BARSNSEES, FRAWETE HALP PF2) S ZE )AL (4) PPAS TSR HALP 320 52 &
PR s (B) AT Z L IGIERTTE, §KESRHEMYE: (6) JFREAA L 704, PPl HALP PP 7E I
PR B BB A48

B AWIUE UGIESE T HALP 1705 45 10l R 0o BB R AT A 2 18] A BT AR M
PNZNGE IR R SR 78T TR o X T LS F AP 20 AR e s Y R A PO PR S P 5%

5. &g

TR 5 [ A BE PR 0 LS B AHEREAT TR A, JRATHIBT 78457 1 LnHALP 1¥7> 512 A\ HE
S RPET R AL RIIET R Z AIRAELNE R R FE— € HI N LnHALP 170 5 I AN A PRI B T 3 XU Ak
SEARHESG, AR R #E— PR HALP P43 1) S F AT AT SE 4
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