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Abstract:Objective To investigate the association of serum G protein-coupled receptor 18 (GPR18) and
pigment epithelium-derived factor (PEDF) levels with disease severity and clinical outcomes in patients with
sepsis-associated acute respiratory distress syndrome (S-ARDS). Methods A total of 157 patients with S-
ARDS admitted to the hospital from January 2023 to February 2025 were prospectively selected as the S-
ARDS group,and 80 healthy subjects during the same period were selected as the control group. Serum levels
of GPR18 and PEDF were detected by enzyme-linked immunosorbent assay. Based on the oxygenation index,
the S-ARDS patients were divided into mild S-FARDS group (47 cases) , moderate SSFARDS group (57 cases) ,
and severe S-FARDS group (53 cases). Spearman correlation analysis was used to investigate the correlation be-
tween serum GPR18,PEDF levels and the oxygenation index. The S-FARDS patients were further classified in-

to death group and survival group based on the 28-day clinical outcome. Multivariate Logistic regression analy-
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sis was employed to identify the factors influencing the poor clinical outcome of SSFARDS patients. The receiver
operating characteristic curve and decision curve analysis were used to evaluate the predictive efficacy and net
benefit of serum GPR18, PEDF levels, and their combination for the poor clinical outcome of S-ARDS pa-
tients., The the concordance index (C-index) was calculated using 1 000 Bootstrap resampling methods for in-
ternal validation. Results Compared with the control group,serum GPR18 and PEDF levels were significantly
lower in the SSFARDS group (P<C0. 05). These levels declined progressively from the mild to severe S-FARDS
subgroups (P<C0. 05). Serum GPR18 and PEDF levels were positively correlated with the oxygenation index
(rs=0.697,0. 700, both P<C0.001). The 28-day mortality rate of 157 patients with S-ARDS was 38. 85%
(61/157). Independent risk factors for poor outcomes for poor clinical outcome in S-FARDS patients included
mechanical ventilation =3 days (OR =3. 060,95%CI :1. 069 —8. 763) , increased sequential organ failure as-
sessment score (OR=1.470,95%CI :1.173—1.841) ,and higher acute physiology and chronic health evalua-
tion Il score (OR=1.132,95%CI:1.046—1.225). Higher GPR18 (OR =0.301,95%CI :0.158—0.571) and
PEDF (OR =0. 488,95%CI :0. 346—0. 687) levels were independent protective factors (P <C0. 05). The areas
under the curve for predicting poor clinical outcome in S-FARDS patients by serum GPR18,PEDF levels,and
their combination were 0. 790,0. 778,and 0. 872, respectively,and the combined area under the curve was the
largest (P<C0.05). UC (P<C0.05). The C-index of the combined model was 0. 872. The decision curve analy-
sis showed that the combined model provided greater net benefit than GPR18 or PEDF alone across a thresh-
old range of 0. 1—1. 0. Conclusion Reduced serum levels of GPR18 and PEDF in S-ARDS patients are associ-
ated with increased disease severity and poor clinical outcomes. The combination of GPR18 and PEDF shows
high predictive efficacy for clinical prognosis in SSARDS.
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ng/mL) .PEDF(Je#) i R MBHE & A BRTTAE A | 478
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HEE S-ARDS 41 57 3.5340. 54* 8.7341.16"
#¥ S ARDS 4 53 2.4440.56% 6.0641.21*"
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E(P<<0.05), WL 2,

%3 FAREIEEKEIT SARDS £E 5K E R ME GPR1S.PEDF K E k& [n (% )3 x+s L M(Py ,P.-)]

i H T4 (n=61) G (n=96) Xt/t/U P
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W WA UK/ 43 28,3044, 63 27.63+5. 84 0.797 0.427
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LRl B
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gR3 AEIGEKRER SSARDS £H IR K F #0105 GPRIS.PEDF /K EEL & [n(%)EH x+s L M(P,; ,Pys)]
i H FT-H (=61 G (n=96) X*/t/U P
20 3% (< 107 /1) 13.10(10. 96,16. 88) 14.33(9.13,19.50) 2 735. 000 0.487
ML &M (g/L) 98.17(81.67,127.74) 99.52(87. 89,125, 42) 2 689. 000 0. 389
/MR (< 10° /1) 186.46(161.92,213.06) 185.48(118.78,292. 32) 2 657. 000 0. 329
AGHEH(mmHg) 91.09(70. 06,154, 43) 171.98(113.54,249. 78) 1354.000  <<0.001
SOFA ¥4 (41 12.00(11.00,13. 00) 10.00(8. 00,12, 00) 1559.500  <<C0.001
APACHE I #F43 (43 25.00(19.50.31.00) 19.00(14. 00,25. 00) 1722.000  <C0.001
C & M (mg/L) 110. 28(93.57,155. 68) 114.02(85.46,123.59) 2 417. 000 0. 066
1M JR A& (ol /1) 473.33(308.59,560. 68) 390. 35(288. 57,460. 84) 2 424. 000 0. 069
1 LB (umol /1) 86.43(79.07,101.53) 81.39(63.91.104.69) 2 645. 000 0. 308
R 45 2 R (g /L) 11.41(6.71,16.42) 8.56(6.10,11.54) 2 169. 500 0.006
GPR18(ng/mL) 2.82+0.83 3.8540.90 —7.208  <C0.001
PEDF(ng/mL) 7.04+1.86 9.2942. 04 —6.984  <C0.001
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O K B PR AR A, A7 05 B8 3 o B PR R A 2 ol
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FHECA M S-ARDS B 35 I K A B A il 26 i
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0.880) ; I M £k W7, BY(EHAE 0. 1~1. 0, ZFHEKA MY
B E R T I GPR18.PEDF /K V- Bt 50, W 3¢
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i H VIF 8 SE WaldX* P OR 95%CI
ML S B (R =3 d 1.077 1.118 0.537 4. 341 0.037 3. 060 1.069~8. 763
SOFA 14334 Jin 1.073 0. 385 0.115 11.203 0.001 1. 470 1.173~1. 841
APACHE Il 34338 i 1. 140 0.124 0. 040 9. 459 0. 002 1.132 1.046~1. 225
R 415 R LTt 1.114 0. 065 0.051 1. 608 0. 205 1.067 0.965~1. 180
GPR18 JH 75 1.152 —1.201 0.327 13.487 <<0. 001 0. 301 0.158~0.571
PEDF F# & 1.120 —0.718 0.175 16. 880 <<0. 001 0. 488 0.346~0. 687
g — 1.059 2.070 0.262 0. 609 2. 884 —

T — RoR TR .

x5 Mm% GPR18.PEDF /k R ZHB & SARDS B &R E AR R #9706
E(ER AN AUC 95%CI P cut-off fi R B5E Youden 155K
GPRI18 0. 790 0.718~0. 851 <20. 001 3.01 ng/mL 0.853 0.563 0.415
PEDF 0.778 0.705~0. 841 <0. 001 7.58 ng/mL 0.934 0.479 0. 414
ZHE 0.872 0.809~0. 920 <0. 001 0.54" 0.738 0. 865 0.602

. "W Logistic MIHIIAMEH : Logit(P)=1.059—1. 201 X GPR18—0. 718 X PEDF,
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FIIR 35 5 e B2 0 f8 2% B D) BB B 5 S AT A0 56
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REIH . [F R PEDF figdl il VEGF . 58 — & 1k
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PRA i -6 40 1 55 Bf B ) B8, E — 2P E SR S-ARDS
E R I B AR AR KL R 5% U9 IXUR:

AKBFIR 45 A &, 15 SOFA 143 . APACHE I
R4 A0 HLAGE SR ) =3 d W2 SSARDS H 3 i PR
PRI RS IS SR & . ARBFSE ROC 14k 4y
Mr i 7S, i3 GPR18.PEDF /K FFiilll SSARDS H %
Il ARG 13 AN BB AUC 485128 0. 790,0. 778, — & Bk
A5 AUC B FEARTFZ 0. 872, YL W] —F BE A RER T
T ACRE . Sk 56 3 A A R fdk % L R T 1 000 IR Boot-
strap [ Bl filBE 2% 2 A7 P 0 980 0E , &5 R R Bk A 4 A
) C #6800 0. 872, i — 2 Ul W Il 7% GPR18.PEDF
KFBCA T B A R IX e . e 3R il 2620 #r
R A I R E XU B (E 0. 1~ 1. 0 3 [l P 3k A5 A5
TR v I PR 225 ¥ & T I GPR18, PEDF Al i
WS B 7R 38 B A N AL A B A A 0 S g D) i R AE
T2 A XU S R PN Ry I R B AR R e SRk 2 . B
A W e PR S, RS 1 . (AR B 5% O B O BE 5 L RE AR
A A BR L T B AF A 5 BRI A 5 AR L AR BIF 5T ARG
T ABEET I3 GPR18,PEDF 7K 3, 5k 43 H7 bifi %% 2 50
DAL B S HARBLE] L oK ok W JF e 2 vt L R AR A
WF5E, 254 sh A VW 5 4 FHL& 256, LAk — 26 56
W B A 78 SSARDS i b (1) B s M 5 i R S
.

28 L Fr k. ¥ GPR18, PEDF /K&K 5 S-
ARDS BERE SN E L IGRERARAR A X, =&
A X I PR B A1 A ¢ v 190 oL 435

2% Uk

[1] LIU L,WU L,CHEN Y, et al. Clinical management of
sepsis-associated acute respiratory distress syndrome:
current evidence and future directions[]]. Front Med,
2025,12:1531275.

[2] WENG L,XU Y, YIN P, et al. National incidence and
mortality of hospitalized sepsis in China[]J]. Crit Care,
2023,27(1) :84.

[3] MU S, YAN D, TANG J, et al. Predicting mortality in

sepsis-associated acute respiratory distress syndrome: a

machine learning approach using the MIMIC-[l[ database
[J7J.] Intensive Care Med,2025,40(3) :294-302.

[4] XU Z,ZHANG K,LIU D,et al. Predicting mortality and
risk factors of sepsis related ARDS using machine learn-
ing models[]]. Sci Rep,2025,15(1) :13509.

[5] SPITE M,FREDMAN G. Insights into the role of the re-
solvin D2-GPR18 signaling axis in cardiovascular physiol-
ogy and disease[ ] ]. Adv Pharmacol,2023,97:257-281.

[6] sk, EA = PO, 55, 5K 1 A7 AL B Hr 2 HLHI A
BT FEHERELT ], b O i 4 A% 3. 2020..25(3) : 286-289.

L7] AN, F K. e 5 0% & LS i 58 A% 40 A 40
RNA-466 Il GPR18 mRNA %k &2 Wi i (1], bR
9 = 2% 24 75, 2020,41(20) : 2506-2509.

[8] XU L.CHEN Y.FENG S.et al. PEDF inhibits LPS-in-
duced acute lung injury in rats and promotes lung epithe-
lial cell survival by upregulating PPAR-y[J]. BMC Pulm
Med,2023,23(1):359.

[9] GUTIERREZ L.,CHITTAL A,DUMONT T,et al. Pul-
monary manifestations of sepsis[J]. Crit Care Nurs Q,
2025,48(3):206-213.

[10] HE PG BE S G250 = RS @Rl Z 5 &, Ch E
TG R 45 A AR 2 A R G R B 2 R REAE i 45 A
WESGLIR L Z R b E g B4 5 4R 2k,
2020,26(3) :400-408.

[11] SINGER M,DEUTSCHMAN C S,SEYMOUR C W,et al.
The third international consensus definitions for sepsis and
septic shock (sepsis-3)[J]. JAMA,2016,315(8) :801-810.

[12] MR, REL5E, Je i 8, 55, 3§ LCN2  MRP8/14 /KF-
o JHe T A AH OC 2 M P K B 8 £ 5 I BR A TS B T A RE
[J]. WiV BE 24 ,2025,47(5) :477-482,488.

[13] MA W, TANG S.YAO P.et al. Advances in acute respir-
atory distress syndrome: focusing on heterogeneity,
pathophysiology, and therapeutic strategies [ J ]. Signal
Transduct Target Ther,2025,10(1) :75.

[14] GOULD S, HERRON A, DAVIS J,et al. Control of in-
flammatory lung injury and repair by metabolic signaling
in endothelial cells[J]. Curr Opin Hematol,2025,32(3):
157-167.

[15] ZHANG L,FANG Y.HANG S.,et al. GPR18 and GPR55-
related ligands serving as antagonists or agonists: current sit-
uation, challenges and perspectives[ ] ]. Med Chem, 2023, 19
(9) :838-847.

[16] LT Y,WANG J,LI Y,et al. Identification of immune-re-
lated genes in sepsis due to community-acquired pneumo-
nia [ J]. Comput Math Methods Med, 2021, 2021:
8020067.

[17] GAO J,SU Y.WANG Z. Lung inflammation resolution
by RvD1 and RvD2 in a receptor-dependent manner[]J].
Pharmaceutics,2023,15(5) :1527.

[18] YANG L,LIU T,ZHUO Y,et al. Verbenalin alleviates a-
cute lung injury induced by sepsis and IgG immune com-
plex through GPR18 receptor[]J]. Cell Signal, 2023,109:
110768. CRHEE 581 70



+ 576 - EfrA I EF4F52026 483 A% 47 %% 58 Int ] Lab Med,March 2026, Vol. 47,No. 5

SNE L NG NIL 5 & — S 41 Rl th 25 2 2 55 15 70

kO A Lo ws
M s E R A A I R 4R M 221000

W OE.HE KA LM Z2HEE(NG) AR L84 (NIL) S &HE— R & (ACOP) & &t f
REMAZEHREDNIG XL, FiE S©B2020F 1 A £2024 F 12 Az &5 Akg e ACOP & # 175
B 4E #4 ACOP 28, VA R Bl # 88 1 Bkt & B FHVE A s B4, AR E R EH ACOP B F 5 A% E ACOP 4(72
) b B ACOP 28.(61 #1) ., & & ACOP 28(42 #]), )b 8 &0 5L B o NG NIL K F, # %2 F 5+ & DNS #
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€ ACOP A4 E fo NG.NIL KPR K F & (P <<0.001), 175 #] ACOP & % DNS # & & 4 11. 43% (20/
175), % A% Logistic @A 5 R 7, F /5 5 %0 |2 ¥ (OR=1.306,95%CI:1.019~1.672) ./t & &
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Relationship between peripheral blood NG and NfL and disease severity and delayed
neurological sequelae in patients with acute carbon monoxide poisoning”
ZHANG Hui HANG Yi,JI Ailing . XU Liang*
Department of Emergency . Xuzhou Central Hospital s Xuzhou ,Jiangsu 221000,China

Abstract:Objective To investigate the relationship between peripheral blood neurogranin (NG) , neurofil-
ament light chain (NfL) and disease severity and delayed neurological sequelae (DNS) in patients with acute
carbon monoxide poisoning (ACOP). Methods From January 2020 to December 2024, 175 patients with
ACOP admitted to the emergency department of this hospital were selected as the ACOP group, and 88
healthy volunteers who underwent physical examinations during the same period were selected as the control
group. According to the disease severity,the ACOP patients were divided into the mild ACOP group (72 ca-
ses) ,the moderate ACOP group (61 cases) ,and the severe ACOP group (42 cases). The levels of NG and NfL.
in peripheral blood of each group were compared. The relationship between NG and NfL levels and the occur-
rence of DNS was analyzed,and their predictive performance was evaluated. Results Compared with the con-
trol group,the levels of NG and NfL in the peripheral blood of the ACOP group were increased (P<C0.001).
The levels of NG and NfL in the mild ACOP group,moderate ACOP group,and severe ACOP group increased
successively (P<C0.001). The concurrent rate of DNS in 175 ACOP patients was 11.43% (20/175). Multiva-
riate Logistic regression analysis showed that prolonged coma after poisoning (OR =1. 306,95%CI:1.019—
1.672) ,severe condition (OR = 21. 736, 95% CI:2. 023 —233. 577), elevated carboxyhemoglobin (COHDb)
(OR=1.112,95%CI :1.035—1.194) ,elevated NG (OR =4. 466,95%CI :1. 649 —12. 092) ,and elevated N{L
(OR=1.137,95%CI:1. 054 — 1. 227) were independent risk factors for concurrent DNS in ACOP patients
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