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[Abstract] Objective To screen the risk factors of bacterial meningitis complicated with ischemic
stroke and initially construct a risk prediction nomogram model. Methods A retrospective research
analysis was performed for baseline data, clinical characteristics, laboratory or imaging examinations about
176 patients with bacterial meningitis diagnosed and treated in Xijing Hospital, Air Force Military Medical
University of Chinese PLA from June 2008 to June 2018. Univariate and multivariate Logistic regression
screened the risk factors for bacterial meningitis complicated with ischemic stroke. A prediction nomogram
model was established by R software, using receiver operating characteristic (ROC) curve and calibration
curve to evaluate the discrimination and calibration of the model. Results Fifteen of the 176 patients with
bacterial meningitis complicated with ischemic stroke, the incidence was about 8.52%. Logistic regression
analysis showed that age > 55 years (OR = 6.350, 95%CI: 1.750-23.046; P = 0.005), seizures (OR =5.114,
95%CI: 1.363-19.193; P = 0.016), neurological deficit (OR = 10.409, 95%CI: 2.781-39.480; P = 0.001) and
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cerebrospinal fluid white blood cell count < 1634 x 10°/L (OR = 3.538, 95%CI: 1.014-12.345; P = 0.048)
were risk factors for patients with bacterial meningitis complicated with ischemic stroke. The risk
prediction nomogram model was constructed based on the above four indicators, and the probability of
bacterial meningitis complicated with ischemic stroke was 66.8%. The area under the ROC curve was
0.859 (95%CI: 0.749-0.968, P = 0.001), which indicated that the model had excellent performance. The
calibration chart showed that the trend of the model curve and the ideal curve was more consistent, which
indicated that the model had better prediction performance. Conclusions Prediction of ischemic stroke in
patients with bacterial meningitis has an excellent discrimination and calibration based on the currently
constructed nomogram model for the risk. This prediction model contributes to the early detection of

ischemic stroke in patients with bacterial meningitis, which has clinical significance to make a further study.
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Table 1. Clinical data of stroke group and non-stroke group in patients with bacterial meningitis [case (%)]
P i 5 ¥ 7 % 4% (mmol/L)
B 9/15 124(77.02) 133(75.57) >3.90 1/15 17(10.56) 18(10.23)
g 6/15 37(22.98) 43(24.43) 2.20 ~3.90 4/15 79(49.07) 83(47.16)
() <2.20 10/15 65(40.37) 75(42.61)
<55 715 122(75.78) 129(73.30) || HBi 5 v 400 1 15 5
=55 8/15 39(24.22) 47(26.70) 5 4 13/15 142(88.20) 155(88.07)
HOH G PR 2/15 19(11.80) 21(11.93)
¥c 4/15 67(41.61) 71(40.34) || JEHEE oA
H 11/15 94(58.39) 105(59.66) G 11/15 126(78.26) 137(77.84)
P KA H 4/15 35(21.74) 39(22.16)
X 9/15 136(84.47) 145(82.39) || ifine 4k
H 6/15 25(15.53) 31(17.61) I 14/15 157(97.52) 171(97.16)
B2 T RE B AR H 1/15 4( 2.48) 5( 2.84)
I 9/15 146(90.68) 155(88.07) || w51 J&
4 6/15 15( 9.32) 21(11.93) T 10/15 128(79.50) 138(78.41)
B H 515 33(20.50) 38(21.59)
X 115 49(30.43) 50(28.41) || % bR
H 14/15 112(69.57) 126(71.59) b 12/15 152(94.41) 164(93.18)
ARzt GCS RS H 3/15 9( 5.59) 12( 6.82)
15 11/15 130(80.75) 141(80.11) || w5 A% ifiL s
<15 415 31(19.25) 35(19.89) X 15/15 147(91.30) 162(92.05)
VT A B T H(x 10°/L) A 0/15 14( 8.70) 14( 7.95)
> 1643 5/15 108(67.08) 113(64.20) || WA g 2
<1643 10/15 53(32.92) 63(35.80) I 13/15 150(93.17) 163(92.61)
i 5 Y 2 11 E ik (mg/L) H 2/15 11( 6.83) 13( 7.39)
> 400 2/15 37(22.98) 39(22.16) || mghH s
<400 13/15 124(77.02) 137(77.84) X 11/15 109(67.70) 120(68.18)
H 4/15 52(32.30) 56(31.82)

GCS, Glasgow Coma Scale, Glasgow Kk, The same for tables below
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Table 2. The variable assignment of related influence  factors of bacterial meningitis complicated with ischemic stroke
I.ractors. of bacterial meningitis complicated with A b SE Waldx® P{ ORM OR 95%CI
ischemic stroke
pryes P (5 ) -0.804 0.559 2.066 0.151 0.448 0.150~ 1.340
& {5
A7 i AR =554 1.274 0.549 5.380 0.020 3.575 1.218~10.491
0 1 2
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Table 4. Multivariate stepwise Logistic regression analysis of related influence factors of bacterial meningitis complicated
with ischemic stroke
A5 b SE Wald 2 Pt OR 1 OR 95%C1
Fi=55% 1.849 0.658 3.926 0.005 6.350 1.750 ~ 23.046
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A -4.757 0.800 35.338 0.000
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Figure 1 A nomogram model for predicting the risk
of bacterial meningitis complicated with ischemic
stroke.
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Figure 2 The ROC curve of nomogram model
showed AUC value was 0.859 (95%CI: 0.749-
0.968, P=0.001).
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Figure 3 The calibration curve of the nomogram
model indicated that the tendency of the model
curve was more consistent with the ideal curve,
indicating that the nomogram model had a better
prediction performance.
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