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[Abstract] Objective To understand the pathogens and molecular-epidemiologic characteristics
of viral meningo-encephalitis in Zhejiang province during 2002 to 2018. Methods All the samples
were collected from suspected patients admitted to the hospitals under the monitoring program. Of the
total samples, 2 173 were cerebrospinal fluids while the other 455 were stool specimens. Cerebrospinal
fluid (CSF) samples were subject to real-time qPCR for the detection of Human enterovirus (HEV),
Mumps virus (MuV), Herpes simplex virus (HSV), Cytomegalovirus (CMV) and Japanese
encephalitis virus (JEV). Stool sample were subject to real-time qPCR for HEV. ELISA was used to
detect the IgM antibodies in CSF, in the 5 kinds of virus mentioned above. VP1 genes from all
RNA-positive specimen were amplified, sequenced, for typing and for evolution analysis. Results
871 (40.1%) of the 2 173 samples were detected as HEV nucleic acid positive during 2002 to 2018.
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654 (38.1%) of the 1 718 CSF sample were HEV nucleic acid positive while 217 (47.7%) of the 455
stool sample were HEV nucleic acid positive. Among the total positive nucleic acid sample, 670 of
them were VP1 sequence positive, including 5 HEV-A and 665 HEV-B. There were 23 HEV serotypes,
including Coxsackievirus (CV) CVA4, CVA6, CVA9, CVA10, CVBI1-5, Echovirus (EchoV; E) E3,
E4, E6,E7, E9, El1, E14, El6, E18, E21, E25, E30, E33 and EV-71. The top three serotypes went to
E30, E6 and CVBS. These three serotypes presented enhanced viral activity in every several years. 795
CSF samples were detected as virus nucleic acid positive, including 374 HEV, 6 MuV, 5 HSV and 5
CMYV, from 2012 to 2015 and in 2018. 5 kinds of IgM antibodies were detected simultaneously in 368
CSF samples, including 2 HEV positive, 6 JEV positive and 1 MuV positive for 5 viruses, respectively.
Except for EV=-71, there were 517 EchoV and 152 CV viruses presented, with the ratio of 3.4 : 1.
These two kinds of viruses alternately changed for each predominant epidemic strains in every 3-5
years. Based on VPI, results from the phylogenetic tree showed that HEV from Zhejiang province
clustered into HEV-A and HEV-B clades respectively. E30 developed both h and i sub-genotypes.
Conclusions HEV-B seemed the main pathogen for viral meningo-encephalitis in Zhejiang province.
Ratio of positive detection on EchoV was significantly higher than that on CV. These two kinds of virus
alternately presented changing tendency in every several years. Predominant epidemic strains E30,
CVBS and E6 were presenting enhanced viral activity, also in every several years. High correlation
was found in both HEV viral activity from the surveillance sites and in time line of the viral meningo-
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