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[Abstract] Objective To investigate the risk factors of bacterial meningitis complicated with
subdural effusion. Methods The clinical data of children with bacterial meningitis in our hospital were
collected and analyzed retrospectively. Logistic regression analysis was used to investigate the risk factors
for subdural effusion. Results A total of 128 cases were divided into control group (N =64) and subdural
effusion group (N =64). There was no significant difference on serum erythrocyte sedimentation rate (ESR),
C-reactive protein (CRP), and white blood cell (WBC) between 2 groups (P > 0.05, for all). Compared with
control group, cerebrospinal fluid (CSF) WBC (Z =3.126, P =0.003), CSF protein (Z =4.928, P =0.000) and
serum procalcitonin (PCT; Z =2.823, P =0.007) in subdural effusion group were significantly higher, while
CSF glucose (t=2.166, P =0.033) was significantly lower. After treatment, CSF WBC (Z =2.467, P =0.012)
in subdural effusion group was still significantly higher than that of control group, and CSF glucose (¢ =
4.938, P =0.000) was still significantly lower. Logistic regression analysis showed that WBC in CSF (P =
0.027), CSF protein (P = 0.002) and serum PCT (P = 0.014) were independent risk factors for bacterial
meningitis complicated with subdural effusion. Conclusions CSF examination of children with bacterial
meningitis reveals significant increase of CSF WBC, CSF protein and serum PCT, suggesting concurrent
subdural effusion is easily occurred.

[Key words] Meningitis, bacterial;  Subdural effusion;  Risk factors;  Regression analysis;
Children
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Table 1. Comparison of general data between subdural
effusion and control groups

ltem Control Subdural effusion Statistical P value
(N=64) (N =64) value
Sex [case (%)] 0.876  0.349
Male 45(70.31) 40 (62.50)
Female 19 (29.69) 24 (37.50)
Age 0.50 0.46 1.195  0.234

[M (Pas, P), year] (025, 0.88) (021, 0.79

Weight (x s, kg) 713+ 261 691+ 192 0538 0.592
Duration (x £, d) 450+ 2.59 548+ 278 1437 0.153
Temperature on 3782+ 094 38.06+ 1.22 1232 0.220
admission (x +s, C)
WBC (x +s, x 10°/L) 1135+ 4.05 1022+ 550 1225 0.224
Hb (v xs, g/L) 104.05+15.95 99.87+£10.32  1.628  0.107
ESR 64.00 57.00 0.821  0.492
[M (P25, P75), mm/h] (23.00, 95.00) (32.00, 101.00)
CRP 98.60 115.00 1.342 0.234
[M (P25, P7), mg/L] (42.30, 131.50)  (57.60, 142.80)
PCT 5.22 8.54 2.823  0.007
[M (P25, P75), ng/ml] (120, 7.51) (2.15, 10.90)
CSF
WBC 350.00 586.00 3.126  0.003
[M (Ps, Pss), x 10°/L] (45.00, 540.00) (92.00, 997.00)
Protein 0.74 1.58 4.928  0.000
[M (Ps, Pys), g/L] (042, 1.03) ( 1.24, 2.27)
Glucose 243+ 0.62 209+ 098 2.166 0.033

(x +5, mmol/L)

X’ test for comparison of sex, Mann-Whitney U test for comparison
of age, ESR, CRP, PCT, CSF WBC and protein, and ¢ test for
comparison of otherss WBC, white blood cell, 1 40 1 %% s Hb,
hemoglobin, Ifil £I. £ [1 ; ESR, erythrocyte sedimentation rate, £I. 4l
H UT F% % 5 CRP, C - reactive protein, C - JZ N & [ ; PCT,

R RSN E N AZRE, P <0.05 87258 A&
HEP>0.10 HAE R EME. P <0.05 hERH
B #E X

5] ES

— R

PEPE 2008 4 1 H 201343 H il w4 JLE =
W #ih 22 N BE O BE 10 9T JF A B i 0] 8 £ AR UE 09 20 TR
P i 5 ¢ KR L3k 159 91, JHC v 310 48] TR R 9 B 52 A ik
W R 3R D BCHE A BE A D DR R S R e 4 N
A 128 5], i BEE T AR 4 R X BE AL 4% 64 M5 B R
TR 4H 64 1) F L H 47 (9 B8 5 R AR & A T T 5
7~ 10K, Horb 12 47 A 8T 2 il AR (7 45 50400 2 )
551 B AN ZE ) (4 51 AR R A 2 AT BRI SRR, &
48 BIAT PR SFIR YT, WIAT RS R VT B 2 FUR I i
TR o AR L IR bR AS 20 T 85 5% BH PR R 2



o EAC A 2 2 15 2015 4F 8 A AR 15 545 8 W)

Chin J Contemp Neurol Neurosurg, August 2015, Vol. 15, No. 8 . 669 -

27.34% (35/128) , 0 5 T ARk 2 F0 X BECZH 29 53] Oy
29.69% (19/64) F1 25% (16/64 ) ; i 1 ¥ 41 1 £ 3% FH
PE R 25 21.09% (27/128) , B 4143 5 h 23.449% (15/
64) F118.75%(12/64) ; A 70.31%(90/128) & )L T %
I LI T b FE R AR T, B ZH 43 00 Ol 71.88% (46/
64) 1 68.75%(44/64) , 4 0] 22 ¢ L Ge it 5 2 L (x* =
0.150,P=0.699) . HAth I %K i Ay 5 8 Mt 48 2 1) (B
JEETT FROM 2H AR B 2H 4% 1 ) B It AE 25 1) (14 41
XF 1161 W 345 5 0 (3 0% 2 41 Al 4 651 (3 )
X 1) I AR S (4 0% 1)) R 2 i D
8 il (6 51 %+ 2 f9) AT & AT 13 41 (7 B % 6 1)) i B
PEJF D RE 0 E o B (5 Bt 4 ) o A4l 121 i 8L
A BEHT A7 504 R0 97 (60 FIXT 61 61, 4% 7 B K47
i KRy (4 pxt 3 41) .

TR E AR bR

Pl B LA BE I B IR S5 56 % K 2 A0 A I 1 40
N7 N | A - = A 1 RV 2 SN O g = A v
Z RG22 (P >0.05) , 1 i BT AR 4 1
T A A5 2R i V1 A T L B 1 e T
HECE, i 5 VAT 25 5 K AR T X0 B4 (P < 0.05, %
1) A 97 2 J8 Jo 6 T R 20 AR L It 97 % 5 25 R R
I R 1 E B R, S XTI 22 T SR E X
(P>0.05) , Ifii Jidi 5 V& 11 240 A 31 s & % A4 A
ZEPREACEATR T X B4 (P <0.05, 3K 2) ¢

— . Logistic A5 53

P 2H B8 LA B I 25 I S B 5 4 bR A B R
Logistic 19 31 W7, i 2 0L 3 B0 11 200 i 3 4
5 2% 5L, DA R R A MR AR L A
I 6 T AR 1t by 20 T M i B 8 T D e RIS R 1Y R )
K2 (P <0.05, 3 3), £ WA i (1 WAL 0 2 0L %
4; it — A7 Z N KGR Logistic 43 Hr K, i
T A A5 2R 50 i A VR 1 0 T B 1 o AN
P R I 5% 5 & R IR B R ST fE B R (P <
0.05, 3 5) o 4875 I ¥ P4 5 2% 50 R0 i 6 Y 1 40 B 3
B HR P R R B AR XU

5] it

240 AT IS R S T A R AR S G T R e A
B, Fop 0 R Ak 5 By >, L2 IR
I YA T O TS A OB 7 BB T AR A
I 58 4 W UL I AAE L 9 AL i AN 20 T8 AE HE SN
ML A 308 2 T A D O bk 8 A T G
e PO JIE AR A R VR R MAC e S A G

ol 55T BRI 2 A0 T R R R O RORE A B
R T | i FLAS 55 55 PR 1 2 B 8 U R )Y fa
DRV, o DARSE BN RO I fE e ™ Y RN
I < 1% RN R R KT < 1.50 mmol/L 2
T O R B F B DR 2 RV B TR S AN AN S
BNBEA R T 4518 A S — B0, (H 2 /03 W] H
AP PR GRS B G . AWFTE A R R, il
JREN B 2H 5 ok B2 AR L it 3 I A 2R A A R TR
120 T E A SR U bR 2 R AR
B SG2ITRE iR Em A —E 25, 8w
X SR T RE T EUR H A AN — By
K Logistic M1 73 #7715, fiki 45 W 11 400 g v £ fn 2
FIE T 2 BT B 1 A8 I R 3R 15 40 T i B
It R B IR RO R E AN R TS A K, 165 Cornelis
Fl Hachimi-Idrissi ' M BF A5 R A — 5, A5
T LR R A B A A e i
RBUGARA R — i &, ML K A 50 A
PN F 0 L R o o L™ U v g A
S BCHLAAR S WA 22 2 1 A0 T OA B E b
WM Fof I i R RO S5 - R ) T R R B

ABIFSE S 3R o, W 2H B8 LA I 21 200 i 370 e
N C-F I EE - 2 B R Ty, R e el R AR
ZH DA R RS R 5K T SO BT . 4 Sk E |, 40
PRI I S 58 i g ok AR v M I 7 T O R 4 A ot 3 R
3 R AR RN B, 5 R ik S R e bk A8 1 I A B
B, P A RS B R AR, R B Bk
A M TR 5 0 N B R AR O o T L R A
B R LY DX 23 Ak e A v R 9% 5 TG T P O
Jing B 9% ELAT A T LI R A 2 D KT
IR M IR R ) DX IS R 5 T L A e e i B ¢
LB B, 103 R85 2R 5UAL C- S i 2 1R T 4 i
B B2 W (i v RS 2R D 4T A DT R
R C-F AR 1 O RAE S NLAE R , A ST AL R
55 2% 5L Ay A TR M R O T B BT AR R B ST S
W R, Z BT B S A WS RE AR BRIV O, M
PE— B EA S .

ACBIE ST S5 R W IR W A0 R A E
it 5 38 Sy A T i S R T Rl R AR A 2 i) [A]
R, X LR bR o BB L R E L A B
J - T A A Y A, R A T RO Y AT
R P K, T bR 22, 5 Sk E A — B
(A48 0 2, R HE A Logistic [B1H 7 82 % W4F 8%
RUAZIFRRERZE R . B T AR



670 - B R 24 AR 20154 8 A5 15555 81 Chin J Contemp Neurol Neurosurg, August 2015, Vol. 15, No. 8

F2 MR S A ET 2 S B A g7y
A

Table 2. Comparison of laboratory indexes 2 weeks after
treatment between subdural effusion and control groups

i Control Subdural effusion ¢ or Z P val
om (N =64) (N = 64) value | 'MUC
WBC (v +s, x 10°/L) 11.58+ 3.31 10.66+ 2.75 1.646  0.102
Hb (x xs, g/L) 105.20+12.74 101.64+11.29 1.578  0.117
ESR 44.00 47.00 0.594  0.572
[M (P25, P7s), mm/h] (20.00, 65.00)  (25.00, 72.00)
CRP 19.40 25.20 1.321  0.205
[M (P2s, P7s), mg/L] (10.60, 21.00)  (14.30, 27.50)
PCT 1.94 2.26 1.678  0.127
[M (P25, P), ng/ml] (10.85, 2.50) ( 0.92, 23.40)
CSF
WBC 27.00 39.00 2.467  0.012
[M (P, Pzs), x 10°/L] (16.00, 42.00)  (35.00, 68.00)
Protein 0.47 0.59 1432 0.172
[M (P2, P), g/L] (1031, 0.82) ( 0.35, 0.94)
Glucose 2.70 223 4938  0.000

[M (Pas, Pss), mmol/L] ((2.25, 321) (196, 2.62)

t test for comparison of WBC and Hb, Mann- Whitney U test for
comparison of otherss WBC, white blood cell, 11 40 Jft 31 %L ; Hb,
hemoglobin, Ifil £I. & [1 ; ESR,, erythrocyte sedimentation rate, ZI. 4l il
PLFE2E ; CRP, C-reactive protein, C-JZ i & [1; PCT, procalcitonin, [
45 2% J5; CSF, cerebrospinal fluid, i A

Fa T BUR AT RS 2 AT 48 A B B
Table 4. The variables and numerical values of risk
factors for subdural effusion

Assignment (score)

Factor

0 1 2 3 4
Sex Female Male
Age (month) <3 >3-6 >6-12
Duration (d) 0-3 >3-7
Weight (kg) <5 >5-10 >10
WBC (x 10°/L) <5 >5-10 >10-20 >20
Hb (g/L) <110 >110
ESR (mm/h) <20 >20-60 >60
CRP (mg/L) <38 >8-25 >25-50 >50
PCT (ng/ml) <1 >1-5 >5-10 >10
CSF

WBC (x10%L) <50  >50-100 >100-500 >500-1000 > 1000
Protein (g/L) <050 >050-1.00 >1.00-2.00  >2.00
Glucose (mmol/L) < 1.50 >1.50-2.00 >2.00-2.50 >2.50-4.40 >4.40

Glucocorticoid Not used Used

F3 W PURSER R 09 5 ] K Logistic 11743
Table 3. Univariate Logistic regression analysis of risk
factors for subdural effusion

Variable b SE  Waldx* Pvalue ORvalue OR95%CI
Sex 0.170 0.356 0.228  0.633 1.185  0.590-2.379
Age 0.015 0.150 0.010 0922 1.015 0.756-1.362
Weight 0.060 0.241 0.062  0.804  1.062  0.662-1.702
Duration -0.430 0.184 5467 0.019  0.650  0.454-0.933

Temperature on - .0.013 0.241 0.003 0958 0987  0.616-1.583

admission

WBC 0.556 0.258 4.652  0.031 1.743  1.052-2.889
Hb -0.014 0.237 0.004 0953 0986  0.620-1.569
ESR -0.017 0.064 0.067 0.796 0983  0.861-1.122
CRP 0.456 0.304 2.260  0.133 1.578  0.871-2.861
PCT 1.013 0.401 6.361 0.012 2753  1.253-6.046
CSF

WBC 0.584 0.228 6.562  0.010  1.794  1.147-2.804

Protein 0.406 0.149 7.386  0.007 1.501  1.120-2.011

Glucose -0.678 0.218 9.686  0.002  0.508  0.331-0.778

Glucocorticoid 0.427 0.393 1.182  0.277 1.533  0.710-3.314

WBC, white blood cell, [14fl il 71 %4 ; Hb, hemoglobin , Ifil £ 2 [ ;
ESR, erythrocyte sedimentation rate, I 4l il Ul [ % ; CRP C -
reactive protein, C-JZ [ 2 [ ; PCT, procalcitonin, [ 5 % JiT ; CSF,
cerebrospinal fluid, lli ¥ ¥ - The same for Table 4

Fz5 MR UK AR N R M 2 IR R Logistic 1115
I3 Hr

Table 5. Multivariate backward Logistic regression
analysis of risk factors for subdural effusion

Variable b SE  Waldx’® Pvalue ORvalue OR95%CI
Duration ~ -0.088 0217  0.164 0.686  0.916  0.598- 1.402
WBC -1.264 0595 4509 0.034 0282  0.088- 0.907
PCT 1.106 0449  6.607 0.014  3.022 1.254- 7.287
CSF

WBC 0.836 0377 4922 0.027 2308 1.102- 4.833

Protein 1.754  0.553 10.064 0.002  5.778  1.955-17.077

Glucose -1.324 0456 8440 0.004 0266 0.109- 0.650
Constant ~ -1.067  1.097  0.945  0.331

WBC, white blood cell, [ 4l i 344 ; PCT, procalcitonin, [ 5 2 5t ;
CSF, cerebrospinal fluid, fili # ¥
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FE AL B randomized controlled trial(RCT)
BEFEILTEE T myelin basic protein(MBP)
PEIL ML T glycosylated hemoglobin(HbAlc)
BEIALZ K=Y advanced glycation end products(AGEs)
WG S E-38  glycogen synthase kinase-3B(GSK-3B)
B PP gradient echo sequence( GRE)
KA AWM aspartate aminotransferase( AST)
Wr b i@ 2= 2 S Auditory Verbal Learning Test( AVLT)
[F 2 e 202 homocysteine( Hey)
55— W1 ARV i e

Unified Parkinson’s Disease Rating Scale(UPDRS)
ESTHF BABE  transmission electron microscope( TEM)
ZfitZ  synaptophysin(Syn)
P A BE F-fluoro-2-deoxy-D-glucose( *F-FDG)

< I~ ] gt -
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Wechsler Adult Intelligence Scale( WAIS)
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Wechsler Intelligence Scale for Children( WISC)
TCHEEREAR  specific pathogen free(SPF)
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intercellular adhesion molecule-1(TICAM-1)
AN X3, intracellular domain(ICD)
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extracellular signal-regulated kinase(ERK)



