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Noroviruses: 
Some Facts to 

Ponder Before 

Having Lunch! 
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Food Safety: a HUGE Issue! 

ñCDC estimates that each year 

roughly 1 in 6 Americans (or 48 

million people) gets sick, 128,000 

are hospitalized, and 3,000 die of 

foodborne diseaseséò 

 

 

ñReducing foodborne illness by 10% 

would keep about 5 million 

Americans from getting sick each 

year.ò 

 
From:  http://www.cdc.gov/foodborneburden/PDFs/FACTSHEET_A_FINDINGS_updated4-13.pdf 
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Economic Burden ï Scharff, 2012 
Two cost-of-illness models (basic and 

enhanced) with each accounting for health-

related economic costs associated with 

foodborne illness 
ï Includes estimates of loss in productivity as well 

as actual treatment costs 

ï enhanced model includes a measure for lost 

quality of life 

ï Costs calculated based on individual pathogens 

 

Average cost per case of foodborne illness: 

ï enhanced cost-of-illness model:  $1,626 ($607 to 

$3,073)  

ï basic model:  $1,068 ($683 to $1,646)  

 

Aggregated annual cost of illness: 

ï enhanced cost-of-illness model: $77.7 billion 
($28.6 to $144.6 billion) 

ï basic model: $51.0 billion ($31.2 to $76.1 billion) 

 

From: Scharff, R.L., Economic Burden from Health Losses Due to 

Foodborne Illness in the United States, Journal of Food 

Protection, Vol. 75, No. 1, 2012, Pages 123ï131. 
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Foodborne 

Disease: 

Etiologic Agents 

1993 ð 1997 
 

Most reported 

outbreaks and 

cases are caused 

by bacteria: 
 

ÅSalmonella 

ÅCampylobacter 

ÅE. coli 

ÅCl. perfringens 

ÅShigella 

ÅStaph. aureus 



Å Require a living host to multiply 

Å DNA or RNA inside a protein shell 

Å Very, very tiny 

Å Living??? 
ï /ŀƴΩǘ Řƻ ŀƴȅǘƘƛƴƎ ǿƛǘƘƻǳǘ ǘƘŜ Ƙƻǎǘ 

 

Bacteria        vs.         Viruses 

*Can multiply on their own 

*DNA inside a membrane, with a 
more complex structure 

* Ribosomes, flagella, etc. 

* 10-100x bigger than viruses 

* Living organisms 
* Take in energy, make wastes, multiply, 

move 



Foodborne Disease: Etiologic Agents, 2006 ς 2010 

ÅHuNoV are the most common 
cause of foodborne illness 

 

ÅOver 5.5 million cases of all 
foodborne illnesses each year 
are caused by human 
noroviruses (Scallan et al., 2011) 

 

ÅMay be a significant cause of 
foodborne disease of unknown 
etiology 

 

 



Human Noroviruses: ²ƘŀǘΩǎ ǘƘŜ ōƛƎ ŘŜŀƭΚ 



Disease Burden 

Human Noroviruses (HuNoV) 
are the leading cause of acute 
gastroenteritis in all age groups 
in the United States (CDC 
estimates): 

Å21 million cases,  

Å70,000 hospitalizations, and  

Å800 deaths annually 

Å$2 billion annually in 
healthcare and lost 
productivity costs 

 



Å20 million Americans 
will get norovirus this 
year 
ï1 in 15 people 

 

ÅAbout 365 foodborne 
norovirus outbreaks 
happen each year 

 

ÅMost outbreaks happen 
in the winter (but this is 
ŎƘŀƴƎƛƴƎΧύ 

Norovirus in the U.S. 



Discovery of the Norwalk Agent 
Å ά²ƛƴǘŜǊ ǾƻƳƛǘƛƴƎ ŘƛǎŜŀǎŜέ ƛƴ 

мфнлΩǎ 

Å Human challenge studies (1940s 

and 1950s) sought to identify 

ŎŀǳǎŀǘƛǾŜ ŀƎŜƴǘ ƻŦ άŀŎǳǘŜ ƴƻƴ-

bacterial gastroenteritis 

Å In 1971, electron microscopic 

examination stool specimen 

collected from 1968 outbreak in 

Norwalk, Ohio revealed presence 

of 27 nm particle 

Å Subsequent human challenge 

studies confirmed this as the 

infectious agent 
 

 

Kapikian, A. Z., Wyatt, R. G., Dolin, R., et al. (1972). Visualization by 
immune electron microscopy of a 27 nm particle associated with 
acute infectious nonbacterial gastroenteritis. Journal of Virology, 10, 
1075-1081. 



Miserable Symptoms 

Åά²ƛǘƘƛƴ ŀ Řŀȅ ƻŦ ƛƴŦŜŎǘƛƻƴΣ ƴƻǊƻǾƛǊǳǎŜǎ ƘŀǾŜ ǊŜǿƛǊŜŘ ƻǳǊ ŘƛƎŜǎǘƛǾŜ 
system so that stuff comes flying out from both endsέ ς Carl 
Zimmer in a recent National Geographic article.  

ïVomiting, watery diarrhea, nausea, and abdominal pain. 

ïUsually self limiting, but in some instances (individuals with weak 
immune systems), complications from dehydration can develop. 

 



Foodborne 
15% 

Person-to-person 
78% 

Waterborne 

Environmental 
0.2% 

Other/Unknown 
7% 

<0.1% 

Mode of Transmission in HuNoV 
Outbreaks, 20 States, 2009 (N=613) 



Foods Implicated* in Norovirus Outbreaks Reported 
to CDC by Commodity and Point of Contamination, 

2001-2008 
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*Limited to outbreaks with a simple food (consisting of a single commodity) implicated 
**Insufficient or conflicting information provided in outbreak report 



ÅLeafy greens 

ÅBerries 

ÅMolluscan shellfish 

ÅReady-to-eat foods 

ÅFoods prepared by hand without a 
cooking step or handled after cooking 

Foods associated with norovirus 
outbreaks: 



What Has the Last Two Decades Revealed?   

ÅMember of Caliciviridae 
family (4 genera) 

Å Norovirus genogroups 
and genotypes 

ÅGenetically and 
antigenically diverse 

Å Propensity toward 
mutation and 
recombination 
ï Results in great strain 

diversity and frequent 
emergence of new 
epidemic strains 

Virology. 2006 Mar 15;346(2):312-23. 


