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Neurologic Complications of Bacterial Meningitis in Children

Ki Hyun Doo, M.D., Hye Won Ryu, M.D., Seung Hyo Kim, M.D."
Seung Soo Kim, M.D.", Byung Chan Lim, M.D., Hui Hwang, M.D.
Jong Hee Chae, M.D., Ki Joong Kim, M.D. and Yong Seung Hwang, M.D.

Department of Pediatrics, College of Medicine, Seoul National University, Seoul, Korea
Department of pediatrics’, College of Medicine, Jeju National University, Jeju, Korea
Department of Pediatrics 7‘, College of Medicine, Soonchunhyang University, Cheonan, Korea

Purpose : This study was performed to investigate clinical findings of acute
neurologic complications and risk factors for chronic neurologic complications of
bacterial meningitis in children.

Methods : Pediatric patients with community acquired bacterial meningitis diagnosed
at Seoul National University Children’s Hospital and Bundang Seoul National University
Hospital were included. We investigated the relative frequency of neurologic compli-
cations and distribution of causative organisms. Chronic neurologic complication was
defined as persistent neurologic deficit including recurrent seizures 6 months from
the diagnosis. Multiple logistic regression analysis was used to identify risk factors
for epilepsy and motor deficits, which were the most frequently reported chronic
neurologic complications.

Results : A total of 90 cases were included in the study. Thirteen cases with less
than 6 months follow—up duration were excluded from the analysis of risk factors
for chronic neurologic complications. The mean age at diagnosis was 15.6 months.
Streptococcus agalactiae was the most common pathogen accounting for 27 cases,
followed by Streptococcus pneumoniae (19 cases), Hemophilus influenzae type b (13
cases), and Neisseria meningitidis (12 cases). Acute neurologic complications were
found in 28 cases (31%): cerebral infarction in 16 cases, subdural effusion in 15
cases, and hydrocephalus in 9 cases. Chronic neurologic complications were found
in 41 (53%) cases: epilepsy in 28 cases, motor deficit in 16 cases, hearing loss in
6 cases, and cognitive impairment in 4 cases. Cerebral infarction and S. pneumoniae
infection were identified as risk factors for epilepsy. Cerebral infarction was a unique
risk factor for motor deficit.

Conclusion : Cerebral infarction is the important risk factor for the development of
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H. influenzae type b; N. menin, N. meningitidis.
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Table 1. Characteristics of Acute Neurologic Complications

mimetion Hvdrocephalus  ipCesl
Number of patients 16 9 15
Number of patients with other 12 (75%) 9 (100%) 12 (80%)
acute neurologic complications
Mean onset age (months) 22.6 8.1 9.5
Mean onset time from diagnosis (days) 8.1 11.1 13.5
Associated chronic neurologic complications 12 (75%) 6 ( 67%) 10 (67%)
Epilepsy 9 (56%) 5 ( 56%) 8 (63%)
Motor deficit 9 (56%) 2 (22%) 3 (20%)
Cognitive impairment 1 (6%) 1 (11%) 3 (20%)
Visual disturbance 0 (0%) 0 ( 0%) 2 (13%)
Hearing loss 1 (6%) 0 (C 0%) 0 (0%)
Table 2. Acute and Chronic Neurologic Complications according to Pathogen
S. agal S. pneu H. influ N. Menin
Number of patients 27 19 13 10
Mean onset age (months) 1.7 16.2 13.5 47.1
Onset to treatment (days) 0.7 2.8 4.6 1.3
Acute neurologic complications 3 (11%) 7 (37%) 9 (70%) 4 (33%)
Cerebral infarction 0 (0%) 4 (21%) 5 (38%) 4 (33%)
Subdural effusion 3 (11%) 1 (5%) 7 (54%) 2 (17%)
Hydrocephalus 0 (0%) 6 (32%) 1 (8%) 0 (0%)
Chronic neurologic complications 9 (39%)" 13 (76%) " 9 (82%) T 4 (40%)°
Epilepsy 7 (30%)° 10 (59%) " 6 (55%) " 2 (20%)°
Motor deficit 3 (13%)" 5 (29%) 3 ©27%)7 2 (20%)°
Cognitive impairment 1 (4%)" 0(0%" 1(9%)7 1 (10%)°
Visual disturbance 0 (0%)° 1 (6%°" 0 (0T 1 (10%)°
Hearing loss 1 (4%)° 2 (12%) " 1(9%)° 1 (10%)°
Mortality 1 (4%)" 0 (0" 1(9%)° 1 (10%)°

"(N=23), T(N=17), T(N=11), ' (N=10)

Abbreviations : S. agal, S. agalactiae; S. pneu,

menin, N. meningitidis

pneumoniaell 73-3-(P=0.045) 9} ¥ 7o) ZEHlg oY 7R S T HAGM,
A5 (P=0.006) ko] f-ogt A2 gt e Fx2A olg Fuket Al
FEAE tEiAE WA Mol sHkE Ag-(P= 2738 Aoz dAskE o
0.002)7} whzF EAeA fost AFAAATE 3 Qs B oty 4719 A
(Table 4). J o] 7] wEel, Al7] HAE3
Fol 4 g IS mEsftoiof
| 3y gl A kst F7ke] dEHgol
A5 9t 7o) wsls} 3
Zoby] Aid W Asny T sk 9] &kl YA A7) FHE

S. pneumoniae;

H. influ, A. influenzae type b; N.
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Table 3. Risk Factors for Epilepsy
Epilepsy (+) Epilepsy () _

N=28 N=49 £-value
Sex (M:F) 14:14 32:17 0.188
Onset age (months) 5.6 20.3 0.017
Onset to treatment (days) 1.8 2.4 0.428
S. agalactiae 7 (25%) 16 (33%) 0.480
S. pneumoniae 10 (36%) 7 (14%) 0.029
H. influenzae type b 6 (21%) 5 (10%) 0.194
N. meningitidis 2 (7%) 8 (16%) 0.312
Subdural effusion 15 (31%) 14 (50%) 0.091
Hydrocephalus 12 (43%) 9 (18%) 0.020
Cerebral infarction 13 (46%) 9 (18%) 0.009
Table 4. Risk Factor for Motor Deficit

Motor deficit (+) Motor deficit (=) _

N=16 N=61 P—value
Sex (M:F) 11:5 35:26 0.409
Onset age (months) 13.5 15.3 0.854
Onset to treatment (days) 1.7 2.3 0.493
S. agalactiae 3 (19%) 20 (33%) 0.366
S. pneumoniae 5 (31%) 12 (20%) 0.320
H. influenzae type b 3 (19%) 8 (13%) 0.689
N. meningitidis 2 (13%) 8 (13%) 1.000
Subdural effusion 8 (50%) 21 (34%) 0.252
Hydrocephalus 3 (19%) 18 (30%) 0.534
Cerebral infarction 10 (63%) 12 (20%) 0.002
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