Viral Gastrointesteritis (Norovirus) Outbreaks:  2007-08
Background:

In collaboration with California local public health laboratories (LPHL), the VRDL conducts statewide laboratory surveillance for norovirus outbreaks, including performing molecular characterization to help trace the source and spread of outbreaks and to analyze currently circulating and emerging strains.  LPHLs perform initial testing of outbreaks suspected to be due to norovirus.  Currently, 24 LPHLs offer testing, including Contra Costa, El Dorado, Fresno, Los Angeles, Long Beach, Marin, Monterey, Orange, Placer, Riverside, Sacramento, San Bernardino, San Diego, San Francisco, San Joaquin, San Luis Obispo, San Mateo, Santa Barbara, Santa Clara, Shasta, Solano, Sonoma, Tulare and Ventura.  A portion of positive samples are then forwarded to the VRDL for molecular analysis.  The VRDL will only accept specimens for norovirus testing in outbreak settings and only following request from the local health department; testing of individual cases not associated with an outbreak is accepted only following consultation with the VRDL.  
Recent activity:  
The 2007-08 season was a relatively mild norovirus season.  From September 2007 through August 2008, 239 clinical specimens from 47 non-foodborne outbreaks of acute gastroenteritis had been tested.   Of these, 148 clinical samples (62%) from 38 outbreaks (81%) tested positive for norovirus.  In addition, 55 RNA extracts were further characterized from 31 outbreaks tested at LPHLs. Approximately 90% of viruses were characterized as genogroup GII.  Over 90% of samples came from long-term care facilities (LTCF); a small percentage of samples also came from restaurants, prisons and schools/school camps.  A summary graph of outbreaks tested at VRDL is shown below:
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Molecular strain characterization:
Due primarily to the inability to grow norovirus in-vitro, no simple serological or biological assay is available.  Norovirus classification is currently based on phylogenetic grouping based on viral sequences.  Molecular analysis of norovirus nucleic acid sequences has shown they exist in great diversity with at least five major phylogenetic genogroups, including genogroups GI, G2 and G4 which are known to infect humans.  Within the genogroups are clusters (or genotypes).  

From year to year, the VRDL monitors the distribution patterns for noroviruses which fall into the specific clusters and analyzes how these clusters change.  The VRDL has characterized several hundred outbreaks statewide; phylogenetic analysis of isolates collected since 2005 using the real-time PCR to identify genogroup and a region D-specific PCR to identify finer distinctions has consistently showed the distribution of the isolates into the two clades representing genogroups I and II.  The predominant strain identified has been Genogroup 2, cluster 4; a similar pattern of G2, cluster 4 is predominant throughout the US and worldwide.

During the 2007-2008 season, there was a single predominant strain of norovirus genogroup II, designated CA2, detected in California.  Strain CA2 is a GII.4 genotype norovirus closely related to GII.4/Nijmegen115/206/NL (REF 5 in the phylogenetic tree, also known as Minerva as reported by the CDC and GII.4-2006b strain as reported in Europe).  In the 2005-2006 season in California, there was a predominance of strain CA1, another GII.4 genotype of norovirus closely related to GII.4/Terneuzen70/2006/NL (REF 4 in the phylogenetic tree, also known as Laurens strain as reported by the CDC and GII.4-2006a as reported in Europe).  However, during the 2006-2007, CA2 emerged and in the 2007-2008 season continued to be the predominant variant of norovirus circulating in California.  This trend follows the global distribution pattern of norovirus.  In January 2008, the Foodborne Viruses in Europe network also reported that the norovirus GII.4 2006b (in Japan the 034-like and in UK V6) variant was dominant in early seasonal surveillance. 
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Disclaimer: The data collected through the VRDL on viral gastrointestinal outbreaks are based upon voluntary participation and submission of samples from the local and county public health laboratories and, therefore, represent incomplete data for California. 

For further information about Norovirus Laboratory Surveillance in California, contact:

Chao Pan
Chao-Yang.Pan@cdph.ca.gov
David Schnurr, PhD

David.Schnurr@cdph.ca.gov
Viral and Rickettsial Disease Laboratory
California Department of Public Health
850 Marina Bay Parkway
Richmond, CA 94804
Phone: (510) 307-8575

Fax:  (510) 307-8599
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						# Presumptive Outbreaks		# of Positive Outbreaks

				Sep-07		4		3

				Oct-07		2		2

				Nov-07		1		1

				Dec-07		6		6

				Jan-08		13		10

				Feb-08		6		4

				Mar-08		5		5

				Apr-08		4		2

				May-08		1		1

				Jun-08		4		3

				Jul-08		1		1

				Aug-08		0		0
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