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Background: Infantile aseptic meningitis is a rare infection of the central nervous system. Coxsackievi-

rus B5 (CVB5) is an enterovirus that is sometimes associated with aseptic meningitis and encephalitis.

Case presentation: We report on three isolated infants with aseptic meningitis caused by CVB5 in the

spring and summer of 2016 with nearly identical 404-bp CVB5 Viral Capsid Protein 1 (VP1) sequences.

In addition, viral analysis of sewage samples from Chiba Prefecture in 2016 showed similar 404-bp

CVB5 VP1 sequences from May to September 2016.

Conclusion: These results indicate that viral screening of sewage water may help detect occult out-

breaks of viral infection, particularly for enterovirus strains. (J Nippon Med Sch 2018; 85: 187-190)

Key words: infant, meningitis, coxsackie B5, sewage sample

Introduction
Infantile aseptic meningitis is a rare infection of the cen-
tral nervous system. Coxsackievirus B5 (CVB5) is an en-
terovirus that is sometimes associated with aseptic men-
ingitis and encephalitis. Outbreaks due to CVB5 were re-
ported in the USA in 1972'. Here, we report on three iso-
lated infants with aseptic meningitis caused by CVB5 in

the spring and summer of 2016.

Case Presentation

Case 1

A 2-month-old boy was admitted to our hospital in
May 2016 due to high-grade fever for one day without
significant lethargy or abnormal neurological findings,
except for minor anterior fontanelle bulging. Laboratory
examination showed C-reactive protein (CRP) 0.17 units,
white blood cells (WBC) 20,820 units (Neutrophils 42%,
Lymphocytes 49%) and Hematocrit 31.5%, and cerebro-
spinal fluid (CSF) examination showed a cell number of
184/uL with 41% mononuclear cells. Bacterial cultures
from the blood and CSF were negative. After 3 days of
treatment with intravenous fluid infusion and admini-

stration of antibiotics, his temperature returned to normal

and he was discharged on day 8 after admission without
neurological sequelae.

Case 2

A 2-month-old girl was admitted to our hospital in
August 2016 due to high-grade fever for 12 hours with
dystithia but no abnormal neurological findings, except
for minor anterior fontanelle bulging. Laboratory exami-
nation showed CRP <0.05 units, WBC 15,370 units (Neu-
trophils 38%, Lymphocytes 53%) and Hematocrit 31.5%,
and CSF examination showed a cell number of 268/uL
with 99% mononuclear cells. Bacterial cultures from
blood and CSF were negative. After 5 days of treatment
with intravenous fluid infusion and administration of an-
tibiotics, and intravenous gamma globulin, her tempera-
ture returned to normal and she was discharged on day
9 after admission without neurological sequelae.

Case 3

A 1-month-old boy was admitted to our hospital in
September 2016 due to high-grade fever for 12 hours,
with no abnormal neurological findings, including ante-
rior fontanelle bulging. Laboratory examination showed
CRP <0.05 units, WBC 13,360 units and Hematocrit

27.7%, and CSF examination showed a cell number of
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Fig. 1 Phylogenetic analysis of VP1 sequences (404 bp) in isolates from Chiba Prefecture.
Viral sequence analysis in the present infant meningitis cases (cases 1, 2 and 3) and those from other

regions of Chiba Prefecture (*infant meningitis case), and sewage samples, depicted as a phyloge-

netic tree of nucleotide sequences.
Bar and 0.1: scale bar

469/ul. with 22% mononuclear cells. Bacterial cultures
from blood and CSF were negative. After 3 days of treat-
ment with intravenous fluid infusion and administration
of antibiotics, his temperature returned to normal and he
was discharged on day 9 after admission without neuro-
logical sequelae.

These patients lived at least 2 km apart, and they had

had no prior contact prior to admission.

Sample Collection, Viral Examination,
and Sequence and Phylogenetic Analysis
All specimens were collected for diagnostic tests, and the
remaining portion of the specimens was used for viral in-
vestigations. Following collection, samples were centri-
fuged at 1,500 rpm for 5 min in order to remove cells, di-
vided into aliquots, and immediately frozen on dry-ice
and stored at -80°C. The Institutional Review Board of
Nippon Medical School Chiba Hokusoh Hospital ap-
proved the collection and investigation of samples and

written informed consent was obtained from the guardi-
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ans of all patients.

Viral RNA from CSF and serum were detected by a
conventional RT-PCR assay>’ using CODEHOP primers.
Molecular methods based on the VP1 region have been
established as the gold standard for enterovirus typing,
and phylogenetic analysis of VP1 nucleotide sequences
allows tracking of viral transmission’. PCR products were
further analyzed using direct sequencing of the 404-bp
VP1 region in the enterovirus. Phylogenetic trees were
constructed by the Neighbor-joining method using Mega
software version 6.0. We also performed a comparison
with CVB5 data from sewage obtained from Chiba Pre-
fecture as a part of the National Epidemiological Surveil-

lance of Vaccine Preventable Diseases in Japan.

Viral Results
All three patients were positive for the CVB5 gene by
conventional RT-PCR. Phylogenetic analysis showed that
404-bp of CVB5 VP1 sequences were quite similar in all 3

isolates (Fig. 1). In addition, a sewage sample collected in
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May 2016 also showed a similar 404-bp CVB5 VP1 se-
quence as in Cases 2 and 3, while the sequence in a sew-
age sample collected in July 2016 showed an identical
404-bp CVB5 VP1 sequence as in Case 1.

Discussion

CVB5 is an enterovirus that causes aseptic meningitis, en-
cephalitis and paralysis. Outbreaks due to CVB5 have
been reported worldwide, including in the USA in 1972°
Here, we reported on three infant cases (admitted to our
hospital in May, August, and September) with aseptic
meningitis caused by CVB5, with nearly identical 404-bp
VB5 VP1 sequences. In addition, viral analysis of sewage
samples from Chiba Prefecture in 2016 showed similar
404-bp CVB5 VP1 sequences from May to September
2016. A comparison of 404-bp CVB5 VP1 sequences in
each sample, including our cases, cases in other regions
of Chiba, and sewage water, showed over 94% homology'.

We consider that the screening of enterovirus strains in
sewage may not only predict epidemic strains, but may
also help in predicting severe symptoms due to meningi-

tis from such strains.

Conclusion
These results indicate that viral screening of sewage
water may help detect occult outbreaks of viral infection,

particularly for enterovirus strains.
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