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[ Abstract] Objective To evaluate serum orosomucoid (ORM) and milk fat globule-EGF-8 (MFG-E8) in aSAH
severity assessment. Methods According to 1 : 1, 50 patients with mild, moderate and severe aSAH ( aSAH group ) were
selected from the Emergency Internal Medicine of Zhuhai Hospital of Integrated Traditional Chinese and Western Medicine
from January 2022 to August 2024, and 150 healthy volunteers were selected as healthy control group.Serum ORM and
MFG-ES8 levels were detected by enzyme-linked immunosorbent assay; Spearman rank correlation analysis was used to
analyze the correlation between serum ORM, MFG-E8 levels and Hunt-Hess grade in patients with aSAH; The relationship
between serum ORM, MFG-E8 levels and the severity of aSAH patients was analyzed by ordinal multivariate Logistic regres-
sion analysis; ROC curve was used to analyze the energy efficiency of serum ORM and MFG-ES levels in evaluating the se-
verity of aSAH patients.Results Compared with the healthy control group, the serum ORM level in the aSAH group in-
creased and the MFG-E8 level decreased (/P=40.777/<0.001,177.515/<0.001).The serum ORM levels in the mild subgroup,
the moderate subgroup and the severe subgroup increased in turn, and the MFG-E8 levels decreased in turn (F/P=81.031/<
0.001,96.356/<0.001); the Hunt-Hess grade of aSAH patients was positively correlated with serum ORM level and negatively
correlated with MFG-E8 level (r,/P=0.647/<0.001,0.655/<0.001);high ORM was an independent risk factor for aggravation of
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aSAH, and high MFG-E8 was an independent protective factor [ OR(95% CI)=1.007(1.002—1.012),0.291(0.110-0.773) ] ;the
area under the curve of serum ORM, MFG-ES levels and the combination of the two in evaluating the severity of aSAH pa-
tients were 0.806,0.820 and 0.897, respectively. The AUC of the combination of the two was greater than that of serum ORM
and MFG-ES levels alone (Z/P=1.928/0.004,1.659/0.006).Conclusion ORM/MFG-E8 are promising biomarkers for aSAH

triage and monitoring.
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NERZ)14.5 T3 Fe T NG E 9 T7, I3 A oK e R A 15t
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H IfiL ( aneurysmal subarachnoid hemorrhage , aSAH ) /&
SAH fie ' WA (>85%) , 249 v FIr A3 ik 25 v Y 8%
HAE R 5 T R B B4 A1 G PR D PE A aSAH
BRI EREED | R AN 0
JELYE T R B SR B 5 SAH IR AR R RN 2k
Zi85 H (orosomucoid, ORM) &2 —Fp 2 A, B A
BrR AR AE R A5 B A5 D RE , BE£E 0T 5T R
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dermal growth factor 8, MFG-E8) & —Fi#fE & H, 1l
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FAREUTF
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JeE B MR SR s WA s R s LR | Bl ik
JETL IMAT R (A (Hb) | 4050 WBC) | I/t
E(PLT) | H PR/ IR 40 U (1 (NLR) %,

1.3.2  [fiLi% ORM \MFG-E8 /KA ; R4 aSAH 41 A
I i 0k o X R A A A 2 P Bk UL 4 ml, 250 PR
b33, R FH Tt 306 B 73 T2 B I 4G T ORME (L v 45 R A=
PR A B2 FlA ) &, 585 QY-SE0340) \ MFG-E8
( ity A TR BRA Rl &, 1785 . JK-ELISA-
07954) /KF-,

1.4 Hiitsgdrik ] SPSS 28.0 443 A ik %L
Wio IR R GOR L x+s FoR, 4LA] LECR
KB akaA Ty 22 K 5, PEAT R I LR LSD A 505
THECRORE ISR F4 R EE (%) R, HEERAT X2 6 50 BX
Fisher #fi VI K 3 ; Spearman Fk A &40 M1 aSAH &
1% ORM \MFG-E8 7KF-5 Hunt-Hess 72 (I AH 1%
Z R & Logistic [F1H43HT aSAH £ & 5 15 F2 5 in 8 1Y
e R 2R A2 E TAERRE (ROC) fth £ 53 By 1l 3
ORM MFG-E8 7K F-%F aSAH H 95 1 T2 B 1Y 7 Al 2%
fit, P<0.05 WZEFAGITHE L,

2 & R

2.1 2413 ORM MFG-E8 /K LA 5 fd b xf IR
ZH AL, aSAH I3 ORM /KF- T , MFG-E8 /K F-F%
f&(P<0.01) , WFE 1,
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Tab.l Comparison of serum ORM and MFG-E8 levels between

healthy control group and aSAH group

45 5% ORM(g/L) MFG-E8( pg/L)
fet X R 2 150 0.82+0.20 14.28+4.99
aSAH 21 150 1.34+0.40 7.14+2.42
¢ fH 14.200 15.768
P <0.001 <0.001

2.2 AEYRTERRE aSAH BE IR IR ZOR HLE  3hiik
JoE A% \PLT ,ORM 7K~ Lo, o B W 20 > v B 0 21 > 5%
FEVAH ;s MFG-E8 7K b, B FE T 4H <P B2 <2
WAL (P<0.01), lLF 2,

2.3 aSAH HE I ORM MFG-ES8 7/K°F 5 Hunt-Hess
SRR O PR Spearman SR BN, aSAH B
Hunt-Hess 43 2% 5 Ifil # ORM /K ¥ S 1IEAH K (r/P =
0.647/<0.001), 5 MFG-E8 7K ¥ & i #H & (r/
P=-0.655/<0.001) .

2.4 ZHREK Logistic [MIH/3 41 aSAH 8359516 F2 B2
EIFEME R DL aSAH B350 1% 72 5 = ok R AR
LRGSR P<0.0s WH N AZRBEGFZRHE

Logistic [M1H 34T, 4554 57K : ORM 524 aSAH 8345 %%
TR BE N B ol ST AE B8 LR, MFG-E8 51 R il 7 A 37
HZ (P<0.05), WL 3,

R 3 Logistic [FIHHT aSAH HE 0 1572 N 1 fE R R &
Tab.3

Logistic regression analysis of risk factors for aggravated

disease severity in aSAH patients

s B1H  SE{E Waldfi P18 OR{E  95%CI
K EARKR 0.178  0.101  3.098  0.078 1.195 0.980~1.458
PLT 1% -0.017 0.015 1.246 0.264 0.983 0.954~1.013
ORM 0.007 0.003 6.300 0.012 1.007 1.002~1.012
MFG-E8 B  -1.234 0.498 6.147  0.013 0.291 0.110~0.773

2.5 1L ORM MFG-E8 /K- X} H 5 & aSAH & 11
PEAERLRE 2175 ORM \MFG-ES8 /K- 1FAh i 8 i
aSAH & 1 ROC M4k, it A& M i AL (AUC) ,
ZEW IR L ORM \MFG-E8 7K K — F A 1EAG
L aSAH BFE I AUC 435124 0.806,0.820,0.897, —
FHEA R AUC KT I ORM MFG-E8 7K - B 744
) AUC ( Z/P = 1.928/0.004 . 1.659/0.006) , W, 3 4.
K1,

F2 AFRIEFE aSAH BH IR RHLEL

Tab.2 Comparison of clinical data of aSAH patients with different severity of disease

moH BETH(n=50) W2 (n=50) T L (n=50) X2/F i P
PEM (%) ] 3 21(42.00) 20(40.00) 17(34.00) 0.731 0.694
s 29(58.00) 30(60.00) 33(66.00)
AEIE (225, %) 59.82%10.15 60.08+7.22 62.40+10.11 1.941 0.166
kI E AR (x+s, mm) 4.38+1.64 5.24+1.78 5.92+1.89% 9.474 <0.001
Hii SR B (% ) ] 3(6.00) 3(6.00) 4(8.00) - 0.689*
W AR S [ (%) ] 11(22.00) 13(26.00) 14(28.00) 0.493 0.781
RIS (%) ] 9(18.00) 9(18.00) 11(22.00) 0.342 0.843
Al [ (%) ] L 22(44.00) 25(50.00) 25(50.00) 0.481 0.786
=i g IR 10(20.00) 9(18.00) 11(22.00) 0.250 0.882
Wi PRI 7(14.00) 10(20.00) 10(20.00) 0.813 0.666
TR 6(12.00) 5(10.00) 8(16.00) 0.844 0.656
B[ (%) ] HEBhi ik 11(22.00) 9(18.00) 8(16.00) 2.624 0.956
N Bk 11(22.00) 8(16.00) 12(24.00)
K e 5 fok 10(20.00) 13(26.00) 13(26.00)
pNITRSI 16(32.00) 18(36.00) 14(28.00)
HoAhy 2(4.00) 2(4.00) 3(6.00)
Hb(x#s,g/L) 144.78+22.06 140.96+15.35 137.64+16.76 3.812 0.053
WBC (#s,x10°/L) 10.71£3.67 11.04£3.15 11.79+3.03 2.687 0.103
NLR (+s) 11.10+4.82 12.61£6.28 12.91+6.44 1.355 0.261
PLT(%+s,x10°/L) 209.01%52.19 227.42+57.06 234.37+62.32° 4.893 0.029
ORM (i%s,g/L) 1.05+0.34 1.33£0.32° 1.64+0.32% 40.777 <0.001
MFG-E8( x+s, ng/L) 10.07+1.78 7.20x1.51° 4.16+1.39% 177.515 <0.001

T 54 AL, *P<0.05; 5 4 Hu 8, P P<0.05 ; * 2R JH Fisher S U045
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R4 IMIE ORM, MFG-E8 /K- XJ P & aSAH 2 (9 P4l
RhE
Tab.4 Evaluation efficacy of serum ORM and MFG-E8 levels on

the severity of aSAH patients” condition

S e oo 2B
1% ¥ AR AUC 95%CI U i %
ORM 1.28 ¢/I. 0.806 0.734~0.866 0.670 0.820 0.490
MFG-E8  8.39 ng/L 0.820 0.749~0.878  0.900 0.600 0.500
THBA 0.897 0.837~0.941 0.740 0.940 0.680

Bl 1 il ORM MFG-E8 /K-FIFA H E B aSAH M ) ROC
itk
Fig.1 ROC curve of serum ORM and MFG-E8 levels for assessing

the severity of aSAH patients” condition

34 8
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(nuclear factor-«kB , NF-kB) 5 51 [0 1115 53815,
N NF-kB {5538 B3OS AT FE AR ORM &3k, T
Jel o 2 e A R R IR ORM. 7R AR 22 W ST 1Y)
Pl 5 M S A AR Y v R i K3k, (B ORM. R W]
kit v AiE 28 200 i DA 5 i PR 3R 38 /0N JE T 44T i 35
T, M EZH ORM B8 I8 5 /)3 JB 5 40 JH 1 A >F 4100 o ol 22
R LSRG R ORM 50 48 98 1 I
SEUP IS ORI I 0 5 B B O 25 DDA OG o AEL 1 ANV A I
ORM 7K-F-155 aSAH BF IR L KR, AHTEL
R, aSAH B I ORM /KF T+, 59w 1%
JEE TR A N7 AR OG, HE R AT BE 5 I ORM. ZKF- T 5
R LA PENLEIE &, ORM 1R M EZ MR T,
FE I 1 1 )41 2 DR~ e I T S e A LR P Y PR TS
PEAAL I B A RN AR AR PUAAAL A
PRAp A 5 B VE T, aSAH R AR J 72 R R SBE 52403
SENLHCIRZS T ORM KA 5, LSRR R SN FT A
AR ST PR AP 100 A 57 5, RO i3 ORML 7K - F i AT
AE ] S e aSAH J8 2555 17 B8 )™ L, 75 B M B &2
) ORM fe i b ZH AU 451 Zavori 55-° BF 5 L 4%
th, IR ORM ZKF-FH s aSAH FR IR & P i ik i Az
3 HIIRESS R A ST ARG

MFG-E8 & —F ZIREMEE N, 22 5 R
NI HAUME S M Ra s Rl SR A RE A
I A — A 8] B 155 A% i, 7E R AE R T MFG-E8
REVA T 22 2515 5300 1% TP 90 22 240 O ) B R 4B R e 2
MO T VR T MFG-ES 78 /)N BLAR 5 i 28 46 105 v
Rk, HBE I E 24N MFG-E8 AEil i % & &K
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