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tures and causative viruses.

Conclusion :

A Clinical Study of Aseptic Meningitis in the Busan Area in 2002

Ji Hyun Park, M.D., Na Young Lee, M.D., Gil Hyun Kim, M.D.
Jin Hwa Jung, M.D., Kyung Soon Cho, Ph.D." and Sung Mi Kim, M.D.

Department of Pediatrics, Maryknoll Hospital, Institute of Health & Environment, Busan, Korea

Purpose : There was a outbreak of aseptic meningitis in Busan, 2002. We report the clinical fea-

Methods : Two hundred seventy six children with aseptic meningitis who were admitted to the
Department of Pediatrics, Maryknoll Hospital between January and December, 2002 were included.
CSF, stool and throat swab viral cultures were done in 244 of these children.

Results : The male to female ratio was 1.4:1. Age of patients varied from five months to fourteen
years old. Average age was 5.716.2 years old and mostly between one and four years.(41.3%)
Monthly distribution revealed that the number of patients increased from May to July. The main
symptoms were fever, headache and vomiting in this order. Respiratory tract infection symptom was
associated from June to July and headache and nausea without fever were characteristically observed
in children more than 10 years old from November to December. In peripheral blood examination,
leukocytosis(WBC>10,000/mm”) showed in 34.8%, ESR was increased in 56.1%, and CRP was posi-
tive value in 61%. Therefore differential diagnosis was difficult through peripheral blood examination.
CSF findings revealed mean leukocyte count 86.5+ 180.2/mm3, protein 41.7%+32.9 mg/dL, glucose 56.4+
9.9 mg/dL. Median hospitalized period was 4.7£7.2 days and compared with non-tapping group, hos-
pitalized period was shorter and subsidance of symptoms was faster, therefore antibiotics injection
period was shorter in the spinal tapping group. Virus was isolated in 31 cases of 244. The causative
agents were echovirus 6, echovirus 9, echovirus 25, coxsakie virus B3, B4.

There was an epidemics of aseptic meningitis in Busan, 2002; the causative agent
was echovirus 6, 9, 25, coxsakie virus B3, B4. (J Korean Pediatr Soc 2003;46:858-864)

Key Words : Aseptic meningitis, Echovirus, Coxsakie virus
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Al olidel 45#(16.3%) 2 1-4MellA 7hg o] dAE A
Bt AHL 57624 9K Table 1).

slopdol i Al

S
i3
r—{n:
ke
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= 1934, 3€@d), 44¢4d), 5941d), 69487
d), 74774, 84 (36d), 9€asH), 10€4@#), 11€41d), 12
A6GaAhE F2 5-79< FF TG HFig. 1).

3. QlAb ZAF 9l O|EHM

b

s

2:

[

S H(77.0%), F&(70.4%), TE(65.1%), H5(21.3%),
%!(18.8%), B A (18.0%), 9F5(155%), 2AH3.6%)
°F FA Yebga, 1 fer I, A™E, 8%, ATF T
45 B dx JTH(Table 2).

Bz g AxA WMEFEE 5000/mm’ ©lEE 1.6%,
5,000-10,000/mm>E  63.5%, 10,000/mm° ©]4te] 34.8% =

5,000-10,000/mm’el] o] EX3}e]1
Z7h 57 56.1%°1% . CRP

3, ESR<2 20 mm/hr ©]%%
£ 5 wg/mL MTHE (-), 5

Table 1. Age and Sex Distribution of Patients with Aseptic
Meningitis

No. of patients(%)

Age(year)

<1 1-4 5-9 >10  Total(%)
Male
02 8(2.8) 68(24.6) 57(20.6) 27(9.7) 160(57.9)
Female
02 6(2.1) 46(16.6) 43(155) 21(7.6) 116(42.0)
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Fig. 1. Monthly distribution of patients with aseptic meningi-
tis.

Table 2. Clinical Manifestation of Patients with Aseptic

Meningitis

Symptom & sign Incidence(%)
Fever 77.0
Headache 70.4
Vomiting 65.1
Abdominal pain 21.3
Cough 18.8
Neck stiffness 18.0
Sore throat 155
Diarrhea 3.6
Seizure 2.0

ug/mL-15 pg/mLE (+), 15 ug/mL-25 ug/mLE (++), 25
ug/mL °ldE (+HH)E EF3}9em, CRP7F (- 457t
38.9%, (+)-(++)°] 47.1%, (+++) o4l 13.9% = ERyT)
wEb Bx "o xR A Hedy g g oy
+ B97F BAtH(Table 3).

5. HHso AAH

NP Pge] P 865+180.2/mm’(EH
6-1,176), TFl=+ Ht 28.8+31.5% (W 0-95%), HEZF494+
379% (M9 5-100%)%2 &S WS Hola 3, didnE
Hit 4174329 mg/dL(H$ 12-300 mg/dL)Z e} HL7)
Wtk 28y 2 564299 mg/dL, ¥+ 43-86 mg/dLE
AdolA A4 Welol AATHTable 4).

CER PR

6. HiO|HA HA}

A kol 276" 5 244X echovirus, coxsakie virus
A, coxsakie virus B 5 enterovirusol g ujF AALE Ald
stdom, HARFA(1428), ¥ =198, diw43E)S A
HAZ HARE ATk & 2447 F 318 (12.7%)1 A nlolz
227b B AL, HAFY 8E(5.6%), AF = 18#(9.0%),

Table 3. Peripheral Blood Findings of the Patients with
Aseptic Meningitis
"02(%)
WBC(/mm®)
<5,000 1.6
5,000-10,000 63.5
>10,000 34.8
ESR(mm/hr)
<20 439
>20 56.1
CRP
(=) 389
(+)-(++) 47.1
(+++) 13.9

Table 4. Cerebrospinal Fluid Findings of the Patients with
Aseptic Meningitis

CSF finding 02
WBC count(/mm?) 86.51180.2
Neutrophil(%) 288+315
Lymphocyte(%) 49.4%379
protein(mg/dL) 41.7%£329
glucose(mg/dL) 56.4+9.9
chloride(mg/dL) 105.4+6.3
LDH(mg/dL) 109.7+585

o 8#(18.6%) 1A Hiele]2~7t FE]H Atk o] & 1dl= ¥F
FA i, E o lEe A5 B8y gide A 2 blo)
27F #EEHAR, WA 1 s HAHeA gide A 42
g2 npolgixrt E2l¥ A} Echovirus 6(14#)), Echovirus 9
(8#l), Coxsakie B3(4#l), Echovirus 25(1#), Coxsakie B4(1
gd) ¢o® $AHJNL, THEA &-S(untypable) HFol2l 27} 4
dollA FEEATE el wpole| 2~ #E Ay 649FEH 9€7HA
+ echovirus 63 echovirus 97} %ol &2¥ U3, coxsakie
B3 virus7} 597 E 119704 F3] 4= A tH(Table 5).
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Table 5. Positive Virus Study of the Patients with Aseptic
Meningitis

Month Virus type(No.) Specimen

Jan Echovirus 25(1) CSF

Feb 0

Mar 0

Apr Echovirus 9(1) Throat

May Echovirus 6(1) Throat
Coxsakie b3(1) Throat
Untypable(1) Throat

Jun Echovirus 6(5) Throat, stool
Echovirus 9(2) CSF, stool

Jul Echovirus 6(7) CSF, throat, stool
Echovirus 9(3) CSF, throat, stool
Coxsakie b3(1) Stool
Untypable(3) Throat, CSF

Aug Echovirus 9(1) Throat
Coxsakie b3(1) CSF

Sep Echovirus 6(1) Stool
Echovirus 9(1) CSF

Oct Coxsakie b3(1) Throat

Nov Coxsakie b3(1) Throat

Dec 0

Table 6. Comparison of Aseptic Meningitis patients’ Age &
Sex Distribution between 1993, 1996, 2002

No. of patients(%)

Age(year)

<1 1-4 5-9 >10  Total(%)
Male
'93 0(0.0) 53(275) 61(31.6) 4(2.0) 118(61.1)
'96 5(3.3) 67(43.8) 26(16.9) 9(5.9) 107(69.9)
"02 8(2.8) 68(24.6) 57(20.6) 27(9.7) 160(57.9)
Female
'93 0(0.0) 39(20.2) 30(15.5) 6(3.1)  75(38.9)
'96 1(0.7)  34(22.2) 11( 7.2) 000.0)  46(30.1)
02 6(2.1) 46(16.6) 43(155) 21(7.6) 116(42.0)
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Fig. 2. Comparison of aseptic meningitis patients’ monthly

distribution between 1993, 1996, 2002.

Table 7. Comparison of Aseptic Meningitis Patient’ Periph-
eral Blood Finding between 1993, 1996, 2002

'93(%) '96(%) '02(%)

WBC(/mm’)

<5,000 4 39 1.6

5,000-10,000 54 68.0 63.5

>10,000 81 28.1 34.8
ESR(mm/hr)

<20 40 32.7 43.9

>20 60 67.3 56.1
CRP

(—) 60 51.6 38.9

(+)-(++) 25 39.5 47.1

(+++) 15 89 13.9
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