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Abstract : In order to characterize epidemiologic features of aseptic meningitis in
Nara Prefecture, Japan, the temporal and geographic patterns of the most common type of
enterovirus were analyzed on the basis of the surveillance data on viral infections for a 12
-year period from 1984 to 1995. The results of the investigation are as follows.

1) Viruses were isolated from 296 among 749 patients with aseptic meningitis over the
entire 12-year period. Enteroviruses were found in 262 patients, and accounted for 88.5 %
of the virus isolated cases. The incidence of enteroviral meningitis was high in summer with
a peak in July in these years. The numbers and the major serotypes of isolated enterovir-
uses varied from year to year.

2) Enteroviral meningitis was provoked more frequently with two peaks of age-specific
incidence (one at less than one year, and the second at 5 years of age) and was 1.8 times
more frequent in males than in females.

3) More prevalent types of the enteroviruses which caused aseptic meningitis had two
spreading patterns : one had an epidemic provably every 3-4 years (echovirus type 6, 7 and
30D, the other appeared sporadically every year (coxsakievirus A 4, A 16, B3 and B 5 and
echovirus type 25).

4) Echovirus type 30 was isolated less frequently in the northern area of Nara Prefecture,
which seemed to be due to interference with other enteroviruses..

The present analyses may suggest the possibility of prediction of the enterovirus epidemic
type in the coming years with data on virus isolates in the preceding years.
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Fig. 1. Location of hospitals participating in sur-
veillance programs for viral infections
from 1984 to 1995 in Nara Prefecture.

Nara region: Nara Prefectural Nara
Hospital (1), Tenri Hospital (II) ;

Koriyama region: Nara Prefectural
Mimuro Hospital (IID) ;

Sakurai region: Nara Medical Univer-
sity V) ;

Katsuragi region :
Municipal Hospital (V) ;

Yoshino-Uchiyoshino region : Nara Pre-
fectural Gojo Hospital (VD).
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Fig. 2. Monthly distribution of 749 cases with
aseptic meningitis from 1984 to 1995, in
Nara Prefecture.
Solid, shaded and blank bars showed the
cases isolated enteroviruses, other viruses
and virus not isolated, respectively.
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Fig. 3. Monthly incidence of aseptic meningitis and major epidemic virus isolated from 1984 to 1995 in Nara

Prefecture.

Solid line and shaded area represent the number of patients and the frequency of the isolation of a
main epidemic virus, respectively. The types of enteroviruses isolated most frequently are shown at the

top of the peaks.

CA : coxsakievirus group A ; CB: coxsakievirus group B; E : echovirus.
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Fig. 4. Age-specific incidence of enteroviral aseptic meningitis among 262 cases from

1984 to 1995 in Nara Prefecture.

CA : coxsakievirus group A ; CB: coxsakievirus group B; E: echovirus;
EV : enterovirus ; Total : sum of CA, CB, E and EV.
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Fig. 5. Monthly incidence of echovirus type 30 isolated from the patients with aseptic
meningitis in northern and southern area of Nara Prefecture in 1989.
Northern area : Nara and Koriyama regions ; Southern area : Sakurai, Katsur-
agi and Yoshino-Uchiyoshino regions.
No virus: virus not isolated ; E30 : echovirus type 30.
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Table 1. Enteroviruses isolated from aseptic meningitis cases, 1984-1995

Virus 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 Total(A) (B) A/B(%)
CA2 1 1 96 1.0
CA3 7

CA4 2 5 7 171 4.1
CA5 1 1 2 58 3.4
CA6 1 1 2 75 2.7
CA7 1 1 2 7 28.6
CA8 13

CA9 4 1 1 2 1 9 31 29.0
CAI10 71

CA16 2 2 74 2.7
EVT71 6 1 7 39 17.9
CB1 1 5 6 22 27.2
CB2 1 1 6 8 41 19.5
CB3 3 2 2 2 9 43 20.9
CB4 2 2 4 8 43 18.6
CB5 6 1 12 1 20 102 19.6
E3 10

E5 1 1 2 50.0
E6 12 3 15 30 50.0
E7 16 2 18 59 30.5
E9 3 5 4 1 13 30 43.3
Ell 1 1 5 7 45 15.5
E16 1 1 12 8.3
E18 2 2 25 8.0
E20 1

E21 7

E22 1 1 16 6.3
E25 1 4 5 19 26.3
E30 56 28 1 31 116 139 83.5
Total 6 16 23 6 2 59 4 37 9 53 36 11 262 1288 20.3

A number of isolates from aseptic meningitis cases.

B ! total number of isolates from the cases with herpangina, hand-foot-and-mouth-disease, infectious gastroenter-
itis, aseptic meningitis and upper respiratory infections.

CA, coxsackievirus group A ; EV, enterovirus
CB, coxsackievirus group B; E, echovirus
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Fig. 6. Geographic features in the isolation of enteroviruses, CA4, CB4 and E30 from the
cases with herpangina, hand-foot-and-mouth disease, infectious gastroenteritis,
aseptic meningitis and upper respiratory infections in Nara Prefecture in 1989.

CA : coxsakievirus group A ; CB: coxsakievirus group B ; E30 : echovirus type
30. Northern area: Nara and Koriyama regions; Southern area: Sakurai,
Katsuragi and Yoshino-Uchiyoshino regions.
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Fig. 7. Frequency of enterovirus isolation in Nara Prefecture from

1984 to 1995.

CA : coxsakievirus group A ; CB: coxsakievirus group B; E:

echovirus ; EV : enterovirus.
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Fig. 8. Spreading patterns of echovirus type 30 in 1989, 1991 and 1993

in Nara Prefecture.

The patterns were estimated from the

date when the first case was diagnosed as aseptic meningitis in
each year. Arrows indicate predicted areas of the spreading.
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