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[ Abstract] Objective To investigate the relationship between serum microRNA-132 ( miR-132), phosphatase and
tensin homolog (PTEN) levels, and the disease severity and prognosis of children with viral meningitis (VM) . Methods A
total of 203 children diagnosed with VM at Shanxi Children’s Hospital from January 2022 to March 2024 were enrolled in the
VM group. The healthy control group consisted of 50 children undergoing health checks during the same period. VM patients
were classified into mild (77 cases) , moderate (67 cases), and severe (59 cases) VM subgroups according to the Glasgow
Coma Scale (GCS) score. Based on 6-month prognosis, the children were further divided into poor and good prognosis sub-
groups. Serum miR-132 and PTEN levels were detected by real-time quantitative PCR and enzyme-linked immunosorbent
assay. The TargetScan database was used to predict the binding site between miR-132 and PTEN. Pearson correlation analysis
was performed to evaluate the correlation between serum miR-132 and PTEN levels, and Spearman rank correlation analysis

was performed to assess their relationship with GCS scores. Multivariate Logistic regression analysis was used to investigate the
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association between serum miR-132 and PTEN levels and the prognosis of VM patients. The predictive performance of serum
miR-132 and PTEN levels for prognosis was analyzed using ROC curves. Results Compared with the healthy control group,
serum miR-132 levels were lower, and PTEN levels were higher in the VM group ( /P =12.097/<0.001,13.517/<0.001).
There was a binding site between miR-132 and PTEN at the 3'-untranslated region (1246-1252) , and the serum miR-132 lev-
el was negatively correlated with PTEN ( /P = —0.656/<0.001 ). Serum miR-132 levels decreased, and PTEN levels
increased in the mild, moderate, and severe VM subgroups ( F/P=298.691/<0.001,358.809/<0.001).The GCS score was
positively correlated with serum miR-132 levels and negatively correlated with PTEN levels ( /P =0.660/<0.001,-0.695/<
0.001). After 6 months of follow-up, the poor prognosis rate was 34.48% (70/203) in the VM group. Seizures and high
PTEN levels were independent risk factors for poor prognosis, while high GCS scores and high miR-132 levels were independ-
ent protective factors[ OR(95%CI) = 3.035(1.083-8.506) ,1.428(1.207-1.689) ,0.678 (0.572-0.802) ,0.299(0.176-0.
509) ].The AUC for predicting poor prognosis in VM children using serum miR-132, PTEN, and their combination were 0.
836, 0.822, and 0.914, respectively. The combined prediction was superior to either alone ( Z/P=2.202/0.028,2.579/0.
010). Conclusion Reduced serum miR-132 levels and increased PTEN levels in children with VM are associated with more

severe disease and poorer prognosis. The combined use of serum miR-132 and PTEN levels has a high predictive value for the

prognosis of VM children.
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Tab.1 Comparison of serum miR-132 and PTEN levels between
VM group and healthy control group
HoHl Bk miR-132 PTEN( pg/L)
TR X IR 2 50 1.08+0.19 7.27+1.81
VM 4 203 0.74+0.13 12.45+4.07
t 8 12.097 13.517
P1{H <0.001 <0.001

2.2 I3 miR-132 5 PTEN 254 13 5 T50 Kz AH 56 1

TELEE E T % B, miR-132 5 PTEN 1 3-IF 4
PR 1246-1252 AAFAESS A 60 4., WLIEL 1, Pearson £H
KB R , VM HLIMT miR-132 5 PTEN /K5 7
K (r/P=-0.656/<0.001) ,

Position 1246-1252 of PTEN 3" UTR 5’ ... UUUUAAAUGUCAUUAACUGUUAG. . .3’

T
hsa-miR-132 3’ ...GCUGGUACCGACAUCUGACAALU... 5’
Bl 1 miR-132 5 PTEN £5 5 (s K
Fig.1 Binding site map of miR-132 and PTEN
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Tab.2 Comparison of serum miR-132 and PTEN levels in VM pa-

tients with different degrees of illness

4 5l [ELEA miR-132 PTEN( pg/L)
R VM L4 77 0.85+0.09 8.59+2.29
T VM 4 67 0.73+0.07 13.29+2.14
T VM 4 59 0.61+0.07 16.52+2.84
F{E 298.691 358.809
P{H <0.001 <0.001

24 ARFEWE VM B JLIG R 588 RIE miR-132,
PTEN /K- F o4 K15 6 1 H ,203 fil VM LA K il
JE 3N 34.48%(70/203) , 5 RUFHUSEAH LA, AR
U W2 A AE H ] | B R B A H B PTEN 7K 7
FHE, GCS P4 Al miR-132 7K F A (P <0.01), WL
3,
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Tab.3  Comparison of clinical data and serum miR-132 and PTEN levels in VM patients with different prognoses

mH RIFHS WA (n=133) ARG WL (n=70) X2/t P

M HI(%) ] 5 83(62.41) 51(72.86) 2.233 0.135

‘S 50(37.59) 19(27.14)
Y (725, %) 6.91+3.43 7.50+3.79 1.123 0.266
fili 9¢ MG s [ 11 (%) ] 0 3(4.29) 3.216 0.076
SRR B(%) ] i 18975 2 88(66.17) 45(64.29) 1.262 0.868

L 240 B 2 16(12.03) 10(14.29)

EB J5# 9(6.77) 7(10.00)

WL R 13(9.77) 5(7.14)

oA 7(5.26) 3(4.29)
I RFBL (%) ] [oE 106(79.70) 59(84.29) 0.634 0.426

I i 63(47.37) 43(61.43) 3.634 0.057

Fohiw & A 35(26.32) 36(51.43) 12.718 <0.001

EH R 56(42.11) 44(62.86) 7.902 0.005
KHS MR FH[B1(%) ] 52(39.10) 37(52.86) 3.527 0.060
LEBCT RH[H(%) ] 27(20.30) 20(28.57) 1.763 0.184
i el RS [ (%) 10(7.52) 7(10.00) 0.368 0.544
GCS P43 (x+s,43) 12.04+2.45 7.96+3.49 8.714 <0.001
FIAM T4 (R+s, % 10° /1) 11.70+4.60 12.81+5.04 1.577 0.116
TR (45, % 10° /1) 242.36+85.86 225.26+68.81 1.440 0.152
8 (x4s, /L) 38.21+4.18 37.97+4.91 0.347 0.729
FRi B H (x+s, mg/L) 493.94+322.57 509.89+297.52 0.498 0.619
O ¥ A 40 (s, X 109 /1) 124.67+87.48 108.57+58.88 1.556 0.121
i Y5 4 4 B8 (%45, mmol /L) 3.31+0.89 3.29+1.19 0.152 0.879
T4 W 4 (+s, mmol/L) 123.62+3.18 121.43£9.52 1.867 0.066
i 98 3 (x5, mmH, 0) 186.21+49.81 172.70+89.59 1.170 0.245
miR-132(x+s) 0.79£0.11 0.65+0.10 9.429 <0.001
PTEN (s, pg/L) 10.85+3.37 15.48+3.52 9.164 <0.001
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E
Tab.4  Multivariate unconditional Logistic regression analysis of

risk factors for prognosis in children with VM

LBy B1H SEfi Waldf§i P{i OR{H 95%CI
kg 6.360 2.463 6.669 0.010 578.326

WO AME 1,110 0.526 4.460  0.035 3.035 1.083~8.506
EiHEERE 0.807  0.524 2370 0.124 2.240 0.802~6.257
GCS /3% -0.389  0.086 20.376 <0.001 0.678 0.572~0.802
miR-132 7 -1.207 0.271 19.753 <0.001 0.299 0.176~0.509
PTEN 7 0.356  0.086 17.247 <0.001 1.428 1.207~1.689

2.6 IfiL¥E miR-132 PTEN 7K1 VM & LA K UG

AR ROC M2, iR M4 F i (AUC) , 45
BB R L% miR-132 PTEN /K K — B4 T vMm
BILA RIS AUC 43934 0.836.0.822 .0.914, —3%
AL T4 B 500 751 00 2% RE ( Z/P = 2.202/0.028 ,
2.579/0.010) , W5 5 Kl 2,

&5 M7 miR-132 PTEN KP4 VM LA K HUS /9 0
e
Tab.5 Predictive efficacy of serum miR-132 and PTEN levels for

poor prognosis in VM patients

2
W BHE AUC 95%CT  RURIE RS ;;;EE
miR-132  0.77 0.836  0.778~0.884 0.914 0.587 0.501
PTEN 12.15 pg/L 0.822 0.762~0.872 0.829 0.662 0.491
THA 0.914 0.866~0.948 0.771 0.910 0.681
3 % it

VM o BRI G 5 R A — o i I 58 8 e Bz, JL 2
T HT T 50 2R 50 14 oK 58 4 BRI ITL G 57 I3 2 RE e
55, 1o TSR A M S R SR IR S 52
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2 Il miR-132 PTEN /KF- Bl VM LA LTS 9 ROC
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Fig.2 ROC curves of serum miR-132 and PTEN levels predicting

poor prognosis in VM patients
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