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• To understand the epidemiology of norovirus epidemics & the special role of 
wastewater surveillance

• To understand the association between genetic evolution and impact on 
epidemic severity

• To demonstrate response to a foodborne illness outbreak
• To understand newer tools used in norovirus outbreaks and norovirus 

surveillance

Objectives



• Most common cause of GI illness

• Abrupt onset

• Nausea + vomiting (intense)

• Diarrhea

• Fever, abdominal pain

• Dehydration

• Self-resolving after 2-3 days

• Transmission: person to person & 
foodborne

Norovirus illness
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• Virus: new strain, immune escape
• Population: waning immunity, post-pandemic state
• Environment: travel, climate change
• Artefactual causes: more testing, more reporting, more 

awareness, better lab test

What may behind this unusual increase?



Change in circulating genotype

GII.17 

GII.4

United States outbreaks: Sep 2024 – Jan 2025



Shifting genotype associated with greater illness
United States outbreaks
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Only Norovirus Genogroups I and II Infect Humans



Norovirus Genotyping
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Dual Target – To Describe Recombination  
GII.17 [P17]

GII.2 [P16]

GII.4 Sydney [P16]

CAPSID POLYMERASE
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Norovirus in BC – Genogroup II is most common
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• In BC, gastrointestinal outbreaks are reportable, but individual cases are not
• Testing is de-centralized
• Data are not gathered centrally for GI outbreaks

• Outbreaks can be declared and managed without testing (Kaplan criteria)
• Difficult to compel outpatients to produce a stool specimen
• Diarrheal guidelines advise against testing in patients with diarrhea < 7 days 

unless outbreak or clinically vulnerable

Norovirus Surveillance Gaps

Wastewater surveillance can address these 
gaps



BCCDC’s Wastewater Journey Began With Enteric 
Viruses in 2018

Metro Vancouver, Glier



Leveraging enteric research methods a 
method for SARS-CoV-2



Inhibition 
Control Assay 

Already 
Multiplexed 

with 
Norovirus = 

BONUS DATA
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Using Norovirus WW Data To Fill Surveillance Gaps

Irwin, McVea



Using Norovirus WW Data to Understand Local and 
Provincial Trends
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Using Norovirus WW Data to Outbreaks and Impact 
of Strain Replacement

Oyster Outbreaks + High Amt 
of Community Transmission Strain replacement – 

GII.17

Mansour, McVea, EM lab



• 124 cases & 54 clusters
• BCCDC assesses Shellfish-

related illness reports 
• Response partners:

• BCCDC: PHR, EHS, PHL, Comms
• Canadian Food Inspection Agency
• Department of Fisheries and Oceans
• Env’t & Climate Change Canada
• Health Canada
• Public Health Agency of Canada

2024/25 Norovirus/oyster outbreak

Caird, EZVB, PHR

Nov
2024

Jan
2025



Public Health Actions – 1. Public awareness



Public Health Actions – 2. Harvest site closures



Public Health Actions – 3. Advisory & Recall



2016/2017 2024/20252023

Norovirus outbreaks in shellfish in BC
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Understanding environmental factors that may be 
associated with norovirus outbreaks in shellfish

Cumming & McLean (2018)

- Heavy rainfall
- Low sunlight
- Low sea surface 

temperature
- Downwelling

McVea



Environmental factors may be associated with 
norovirus outbreaks in shellfish

- Heavy rainfall
- Low sunlight
- Low sea surface 

temperature
- Downwelling

Outbreak 
risk

Preventative 
action

Norovirus WWE 
level

McVea



Genomic Ecological Microbial 
Source Tracking for Oceans, Nature and 

Environment
Dec 6, 2023

• Dr. Natalie Prystajecky, BCCDC PHL & UBC
• Lorraine McIntyre, BCCDC
• Dr. Mike Lee, BCCDC & UBC
• Nico Prins, BC Shellfish Growers Association
• Andrew Sheriff and Kate Mussett, Malahat Nation
• Carly Marshall and Michael Donoghue, UBC CDC
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1. Establishment of Project Steering Committee
2. Development of Assay

• Testing indicators: Enterococci, fecal coliforms & E. coli
• qPCR of Bacteroides in two multiplex parts:

o Human vs. non-human source contamination
o If Non-human detected: 4 additional Bacteroides species (based on 

steering committee, environmental scan, assay)

• Include norovirus into qPCR 
3. Validation of assays
4. Pilot launch: June 2024.  Testing of 3 sites biweekly with 

more sampling during high risk periods 
5. Observational data (collaborators input) and climate/satellite 

geospatial/vessel data data analysis
6. Technology and knowledge dissemination: MST toolkit, 

training, presentations, technical and non-technical reports

GEMSTONE Overview
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INDIVIDUALS
• Wash hand with soap and water 

(sanitizer not adequate)
• Sick individuals should stay home 

until 48 hours after resolution
• Clean & disinfect contaminated 

areas with bleach-based sol’n
• Cook shellfish esp. during periods 

of high transmission

ORGANIZATIONS
• Policies to detect & reduce 

transmission in facilities
• Hand washing stations
• Facilitating sick individuals to stay 

home
• Outbreaks: case isolation, 

enhanced cleaning, safe activities

Prevention
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QUESTIONS


	Using advanced surveillance tools to understand norovirus evolution, public health impacts, and to enhance outbreak response
	Objectives
	Norovirus illness
	Recent Norovirus Activity
	What may behind this unusual increase?
	Change in circulating genotype
	Shifting genotype associated with greater illness
	Slide Number 8
	Only Norovirus Genogroups I and II Infect Humans
	Norovirus Genotyping
	Dual Target – To Describe Recombination  
	Norovirus in BC – Genogroup II is most common
	Strain Replacement: GII.17[P17] may be replacing GII.4[P16] in 2024/2025 season
	Slide Number 14
	BCCDC’s Wastewater Journey Began With Enteric Viruses in 2018
	Slide Number 16
	Slide Number 17
	Using Norovirus WW Data To Fill Surveillance Gaps
	Using Norovirus WW Data to Understand Local and Provincial Trends
	Using Norovirus WW Data to Outbreaks and Impact of Strain Replacement
	2024/25 Norovirus/oyster outbreak
	Public Health Actions – 1. Public awareness
	Slide Number 23
	Public Health Actions – 3. Advisory & Recall
	Norovirus outbreaks in shellfish in BC
	Slide Number 26
	Slide Number 27
	Understanding environmental factors that may be associated with norovirus outbreaks in shellfish
	Environmental factors may be associated with norovirus outbreaks in shellfish
	Slide Number 30
	Slide Number 31
	GEMSTONE Overview
	Slide Number 33
	Prevention
	Acknowledgements
	QUESTIONS

