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[Abstract] Objective To investigate the relationship between the expression of serum long non-eoding RNA mater—
nally expressed gene 3 (IncRNA MEG3) and microRNA-493-5p (miR-493-5p) in patients with aneurysmal subarachnoid hem—
orrhage (aSAH) and the degree of disease and prognosis. Methods The clinical data of 182 patients with aSAH (aSAH
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group) admitted to the Department of Neurosurgery, the First Hospital Affiliated to Hebei Northern University from January
2023 to April 2025 were selected. The severity of aSAH patients was classified according to the World Federation of Neuro—
surgical Societies (WFNS) classification criteria on admission, including 112 cases in the mild subgroup (WFNS grade [ -IlI)
and 70 cases in the severe subgroup (WFNS grade IV-V). In addition, 170 healthy volunteers who underwent physical exami—
nation in the hospital during the same period were set as the healthy control group. Clinical data of aSAH patients were col—
lected, and serum levels of IncRNA MEG3 and miR-493-5p were detected by quantitative real-time PCR. Patients with aSAH
were followed up for 6 months according to the Glasgow Outcome Scale (GOS) score, and were divided into a poor prognosis
subgroup (GOS score 13, 61 cases) and a good prognosis subgroup (GOS score 4-5, 121 cases). Differences in serum In—
cRNA MEG3 and miR-493-5p levels and clinical data between the two subgroups were compared. Correlations of serum In—
cRNA MEG3 and miR-493-5p with disease severity and prognosis, factors affecting poor prognosis, and the predictive value
of these two markers for poor prognosis were analyzed. Results Compared with the healthy control group, serum IncRNA
MEGS3 level was significantly increased and miR-493-5p level was significantly decreased in the aSAH group (¢ =60.043,
46.202, both P <0.001). Compared with the mild subgroup, the severe subgroup had significantly increased IncRNA MEG3 and
significantly decreased miR-493-5p (¢ =22.222, 20.157, both P <0.001). Compared with the good prognosis subgroup, the poor
prognosis subgroup had a higher proportion of patients with a history of hypertension, modified Fisher scale score 34 at ad—
mission, Hunt-Hess scale score 3-5, WFNS grade IV-V, aneurysm diameter =5 mm, cerebral vasospasm, and higher serum
IncRNA MEGS3 levels, while miR-493-5p levels were lower (,\"7/t =4.650, 99.688, 72.264, 79.006, 6.049, 39.729, 27.796,
34.778; P =0.031, <0.001, <0.001, <0.001, 0.014, <0.001, <0.001, <0.001). Serum IncRNA MEG3 was negatively correlated
with miR-493-5p in aSAH patients ¢ =-0.617, P <0.001). IncRNA MEG3 was positively correlated with WFNS grade and
negatively correlated with GOS score ¢ =0.723, —0.781, both P <0.001). miR-493-5p was negatively correlated with WFNS
grade and positively correlated with GOS score ¢ =—0.649, 0.695, both P <0.001). A history of hypertension, modified Fisher
scale score 34 at admission, Hunt-Hess scale score 3-5, WFNS grade IV-V , aneurysm diameter =5 mm, cerebral vasospasm,
and high IncRNA MEGS3 level were independent risk factors for poor prognosis in aSAH patients, while high miR-493-5p lev—
el was an independent protective factor OR (95%CT)=1.874 (1.146-3.065), 2.863 (1.541-5.319), 2.667 (1.461-4.868), 4.047
(1.844-8.881), 1.514 (0.904-2.536), 2.442 (1.397-4.270), 2.255 (1.318-3.858), 0.398 (0.188-0.839) . The areas under the
curve (AUC) for serum IncRNA MEG3, miR-493-5p, and their combination in predicting poor prognosis in aSAH patients
were 0.796, 0.781, and 0.878, respectively. The AUC of the combination was significantly greater than that of either marker
alone (Z =1.968, 2.058; P =0.043, 0.040). Conclusion In aSAH patients, serum IncRNA MEG3 is highly expressed while
miR—-493-5p is lowly expressed; these changes are more pronounced in patients with more severe conditions. The combination
of IncRNA MEG3 and miR-493-5p has a favorable predictive effect on poor prognosis in aSAH patients.
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1 IncRNA MEG3  miR-493-5p
Tab.1  Primer sequences of serum IncRNA MEG3 and miR-

493-5p

IncRNA MEG3 5’ -TCATGATCTCGCATG- 5’ -CGTGAAGTGCTGTAG-

GACGG3’ GAGC=3’
GAPDH 5" ACTGCGAGATCGGTC- 5’ -GTATGTCGTGATACT-
TACCAG3’ GCTCTTCAS’
miR-493-5p 5" -GAACTGGCGCTAAGT- 5’ -ATTCCTAACTTAACT-
GCCACATCCTAGCC-3’ ACTGAGTTCGAAGC-3’
U6 5" ACTTCTGCGCCTGCT- 5’ -CAGGAGTTACCTAGA-
CGAACB’ TGGAT=3’
1.3.3 :aSAH {
2019) °
1d 6 o
1 \3 1 6
1
( N N
) N N
( GOS) CT/MR
N o 6
GOS aSAH
61 (GOS 1~3 ) 121
( GOS 4~5 ),
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IncRNA MEG3 miR-493-5p
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miR-493-5p aSAH o
P<0.05 o
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2.1 2 IncRNA MEG3.miR-493-5p
aSAH IncRNA MEG3
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( P<0.01) 3.
2 aSAH IncRNA MEG3.miR-493-5p
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Tab.2  Comparison of serum levels of IncRNA MEG3 and miR-
493-5p between healthy group and aSAH group

IncRNA MEG3 miR-493-5p
170 1.00+0.09 1.00+0.12
aSAH 182 3.61+£0.56 0.52+0.07
t 60.043 46.202
P <0.001 <0.001
3 aSAH IncRNA MEG3.
miR-493-5p (x+s)

Tab.3  Comparison of serum levels of IncRNA MEG3 and miR-
493-5p between mild subgroup and severe subgroup

IncRNA MEG3 miR-493-5p
112 2.85+0.42 0.61+0.09
70 4.83+0.78 0.38+0.04
t 22.222 20.157
P <0.001 <0.001
4 aSAH
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Pearson
aSAH IncRNA MEG3 miR-493-5p
(r/P=-0.617/<0.001) . Spearman
aSAH IncRNA MEG3 WENS
GOS (P<0.01);
miR-493-5p WENS GOS
( P<0.01) 5.
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Tab.4 Comparison of clinical data and serum levels of IncRNA MEG3 and miR-493-5p in different prognosis subgroups

(n=121) (n=61) X2/t P
(%) 55( 45.45) 26( 42.62) 0.132 0.717
(%25 ) 52.39+9.95 53.82+9.23 0.937 0.350
BMI( &+s kg/m?) 22.19+2.14 22.73+2.29 1.569 0.118
(%xs h) 6.81+2.23 7.02£2.49 0.576 0.565
(% 31(25.62) 19( 31.15) 0.622 0.430
(%) 33(27.27) 23( 37.70) 2.072 0.150
(% 22( 18.18) 12( 19.67) 0.059 0.808
(%) 49( 40.50) 35(57.38) 4.650 0.031
17( 14.05) 13(21.31) 1.554 0.213
22( 18.18) 17(27.87) 2.260 0.133
Fisher (% 0~2 111(91.74) 11( 18.03) 99.688 <0.001
3~4 10( 8.26) 50( 81.97)
Hunt-Hess (%) 1~2 99( 81.82) 10( 16.39) 72.264 <0.001
3~5 22( 18.18) 51(83.61)
WFNS (% [~ 102( 84.30) 10( 16.39) 79.006 <0.001
-V 19( 15.70) 51(83.61)
(% 103( 85.12) 49( 80.33) 0.678 0.410
15( 12.40) 10( 16.39)
3(2.48) 2(3.28)
(% <5 mm 67(55.37) 22(36.07) 6.049 0.014
=5 mm 54(44.63) 39( 63.93)
(% 94( 77.69) 45(73.77) 0.345 0.557
27(22.31) 16( 26.23)
(% 17( 14.05) 36( 59.02) 39.729 <0.001
(% 49( 40.50) 26( 42.62) 0.076 0.783
72( 59.50) 35(57.38)
IncRNA MEG3( i) 2.72+0.39 5.38+0.90 27.796 <0.001
miR-493-5p( x+s) 0.65+0.08 0.26+0.05 34.778 <0.001
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Tab.5 Correlation of serum IncRNA MEG3 and miR-493-5p with
the severity and prognosis of aSAH patients
WFEFNS GOS
r P r P
IncRNA MEG3 0.723 <0.001 -0.781 <0.001
miR-493-5p -0.649 <0.001 0.695 <0.001
( 0 1) . Fisher
(0~2 03~4 1) . Hunt-Hess
(1~2 03-~5 1) .
WFNS (I~ 0NV~V 1) .
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(<5 mm 0 =5 mm 1) . ( e m P :
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. ) Inc ( Fig.] ROC curve of serum IncRNA MEG3 and miR-493-5p for
) ~miR~493-5p( ) predicting poor prognosis in aSAH patients
Logistic :
‘ Fisher 3~4 . HuntHess 7 IncRNA MEG3 . miR-493-5p aSAH
3~5 LWFNS N~V | N
IncRNA MEG3 aSAH Tab.7 Comparison of the value of serum IncRNA MEG3 and miR-
miR—493—5p ( P<0.05 P< 493-5p in predicting poor prognosis of aSAH patients
0.01) 6. AUC — 95%CI
2.6 IncRNA MEG3.miR-493-5p aSAH
IncRNA MEG3  4.12 0.796 0.723~0.861 0.718 0.852 0.570
IncRNA MEG3. miR-493-5p 0.41 0.781 0.705~0.843 0.735 0.864 0.599
miR-493-5p aSAH ROC 0.878 0.815~0.928 0.884 0.818 0.702
( AUC) IncRNA
MEG3.miR-493-5p aSAH N
AUC 0.796.0.781.0.878 02t
AUC AUC( Z/P = IncRNA MEG3 200
1.968/0.043.2.058/0.040) 1. 7. RNA
3 Al
aSAH 23
aSAH IncRNA MEG3
e, aSAH ®,
6 Logistic aSAH
Tab.6 Multivariate Logistic regression analysis of factors affecting the poor prognosis of aSAH patients
B SE Wald P OR 95%CI
0.628 0.251 6.260 0.012 1.874 1.146~3.065
Fisher 3~4 1.052 0.316 11.083 0.001 2.863 1.541~5.319
Hunt-Hess 3~5 0.981 0.307 10.211 0.001 2.667 1.461~4.868
WFNS N~V 1.398 0.401 12.154 <0.001 4.047 1.844 ~8.881
=5 mm 0.415 0.263 2.490 0.115 1.514 0.904~2.536
0.893 0.285 9.818 0.002 2.442 1.397~4.270
IncRNA MEG3 0.813 0.274 8.804 0.003 2.255 1.318~3.858
miR-493-5p -0.922 0.381 5.856 0.016 0.398 0.188~0.839
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