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Food Safety: a HUGE Issue!

NCDC esti mates t hai e a

roughly 1in 6 Americans (or 48

million people) gets sick, 128,000 y,
are hospitalized, and 3,000 die of 7,
foodborne di seaseseégm e

Reducing foodborne illness by 10%
would keep about 5 million
Americans from getting sick each

year . o

From: http://www.cdc.gov/foodborneburden/PDFs/FACTSHEET_A_FINDINGS_updated4-13.pdf
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Economic Burden i Scharff, 2012

Two cost-of-illness models (basic and
enhanced) with each accounting for health-
related economic costs associated with
foodborne illness

I Includes estimates of loss in productivity as well
as actual treatment costs

T  enhanced model includes a measure for lost
guality of life

i Costs calculated based on individual pathogens

Average cost per case of food

I enhanced cost-of-illness mode&:
$3,073)
i basic model: $1,068 ($683 to $1,646)

Aggregated annual cost of illne
- $77.7 billion

I enhanced cost-of-illness mod€
($28.6 to $144.6 billion)

i basic model: $51.0 billion ($31.2 to $76.1 billion)
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FIGURE 1. Economic cost of foodborne illness in the United
States (values given in millions of U.S. dollars).



TABLE 1. Number of reported foodborne-disease outbreaks, cases, and deaths,
NC STATE UN|VERS|TY - by etiology — WUnited States,® 1993-1997"

Dutbreaks Cases Deaths
Eticlogy Mo [%al Blo. %) Mo [a)

Foodborne

Bacillua cersws 14 i 0.5] 691 [ nH] ] DO i ]

= Brucella 1 {0 19 [ il o [ i)

D | Se ase - Campylobacter 25 { 0 539 [ LB 1 i 3.4)

" Clostridivm batalinwn 13 i 0.5) =11 [ 1] 1 i x4

. . Clogtridivem perfringens &7 i 21 2173 [ 3.2 Lx] DR W ]

Etl 0O I 0 g IC Ag e ntS Escherichia coli 84 4 At 3,260 (4.8 a8 | 278

Lisfaria monocpTogse mas 3 {01 100 [ 1] 2 &G

Saimaneila 357 | 13.m 32610 [ 37.49] 13 1 44,8

199% 1997 Shigella 43 i 1.8 1,565 [ 1.8 o i 0.0

Sraphylococcus auraus 42 i 1.5] 1,413 [ 1.8] 1 i 24

Streplocdccus, group & 1 0o 123 [ 1] o DO ]

Strepfococcus, other 1 LR i R ] & [ Ll ] DR i ]

ibkrio choleras 1 1 0. > [ 0 [ i )]

M 0) Stre Dorted Vibrio parahsemolyticus 5 4 0.2 a0 [ o o { 0.0}

) Yeraima enterocolitica 2 i 0.1 a7 [ il 1 i 34

Other bacterial & LI BOD [ .7l 1 [ 1

@) utb e akS an d Total bacterial 655 [ 23.8) 43821 | 509 28 | 96.6)
Chemical

CaseS are Cau Se j Ciguatoxin &0 oRE 205 [ 0.2] 0 i 0.0

Heewy metals q {01 17 [ 0l 0 [ o ]

. Mornosodium glutamats 1 i 0D 2 [ 0l a {00k

by baCte rla Mushroom poisoning 7 i 03 21 [ 00l a [ 0.0

Scombrotoxin &9 { 2.5) 297 [ 03] 0 i D.0p

Shellfish 1 {0 3 [ 00l 0 [ X

Other chemical G 1 0.2 n [ 00l 0 i D0

&al m0n8| Ia Total chemical 148 | 5.4) 576 [ 0.7] o i D0
Parasitic

k Giardia lamblia 4 1 o 45 [ A 0 i DOk

a.m pyl O baCte r Tnchinella spuralis 2 i LT 19 [ 0.l 0 i 0.0

. Other parasitic 13 i 0] 2,261 | 2.8] o DOk

E . COl | Total parasitic 18 [ o7 2,325 [ 27 o i 0.0

g Wiral

kl ) perfrl ngenS Hepatitis & 21 4 0.8 729 | 0.B) o0 00

. Morewalk 8 {0 1,233 I 1.4 0 { 0.0k

'&h |ge| |a Other viral 24 1 08 204 [ 2.4 o 0 oo

Tatal wiral 133 | 2.0) 4, DiEE [ 47 o [ R

&tap h au re US Confirmed eticlogy &7a | 31.49) 50,788 [ 59.01 2B | 96.6)

. Unkmown eticlogy 1,273 | 88.1) I5,270 [ 41.01 1 [

Total 198319497 2,751 (100.0) 86,058 1 100.0] 249 (1000 0k

*“Includes Guam, Puerto Rico, and the WS, VWirgin lslands.
fTotals might wary by <1% from summed components becauss of rounding.
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Bacteria VS. Viruses
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Foodborne Disease: Etiologic Agents, 2@02010

A HuNoV are the most common = Known Causes of Foodborne

ff rne il lliness Outbreaks, U.S.,
cause of foodborne illness e o

Parasites

A Over 5.5 million cases of all
foodborne ilinesses each year
are caused by human
norovirusegScallan et al., 2011)

Norovirus

49%

A May be a significant cause of Bacteria
foodborne disease of unknown b
etiology
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New Norovirus Strain Rips Through The U.S.

by SCOTT HENSLEY

14 December 2012 Last updated ot 11:48 ET EHEmNUO=s
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Norovirus outbreak shuts Maidstone
hospital to visitors

A Kent hospital has been closed to visitors
following an outbreak of the norovirus bug.

January 25, 2013 12:10 PM

Three wards at Maidstone Hospital have been

17 December 2012 Last updated at 17.07 ET T K 40360 0 new admissions and famly and
SanJose SFUAIPOR  UaKiana ALERT friends of pa have been toid to stay away.
= ) ] Norovirus outbreak shuts fifth Margate G s T e i 5 Tk anid
« KTVU.COM ~ SEVERE WEATHER 2 i 27 patients had novowkun
. hospital ward 7 pot .
38° 43° 41° Radar | Ext Forecast
s el Atotal of 83 people have been affected by the wintervomiting bug o oo o0 Four wards have also been closed at The
at an east Kent hosplital elate Queen Elizabeth the Queen Mother Hospita
(QEQM) in Margate because of the bug.

Five wards at the Queen Elizabeth the Queen Mother Hospital (QEQM) Norovirus ouf§

HOME WEATHER NEWS TRAFFIC SPORTS BUSINESS MARKETPLACE ENTER] In Margate have now been closed 1o new admissions. hits hospital

East Kent Hospitals University NHS Foundation Trust said 65 patients
and 18 members of staff had norovirus.

The norovirus bug can last for two or three days. People can be
infectious for 48 hours before any symptoms appear

The trust has told patients and visitors suffering
from vomiting, sickness and diarrhoea to avoid
coming to the QEQM

Whatis the winter vomiting bug?

away from the Kent and Canterbury Hospital OO
HOME > NEWS > LOCAL and William Harvey Hospital "’ “

Posted: 9:50 a.m. Thursday, Jan. 17, 2013

Possible norovirus outbreak sickens dozens at
Lafayette elementary school

Edemai | 2| A 10 0 175
ViewLarger fg  KTVU.com i share - 616 585 [ Twiter 31 0 =

LAFAYETTE, Calif. — A
suspected norovirus out]H CHAPEL HILL, N.C. — Health departments across North
sickened dozens of studg pLass Carolina have reported norovirus outbreaks in recent weeks,
at a Lafayette elementa EHCEE . . . .

prompting state public health officials to issue an alert

school last week.

On Friday, more than 10 TLIESdE}'.
students were absent fro {
Burton Valley Elementa The state Division of Public Health doesn't track norovirus,

Schook==more:than;follr so officials don't have specific numbers of people sickened
times the normal absenc]

rate, Lafayette School Di by the gastro-intestinal bugs. They said, however, that eight
Superintendent Fred Bril

Burton Valley Elementary School
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Disease Burden

Human NoroviruseHuNo\
are the Ieac_“_ng_ cause Of acute Outbreaks of Acute Gastroenteritis, 30 States
gastroenteritis in all age groups Jan 2007-Apr 2010
5 . 600
In the United States (CDC
estimates)

A 21 million cases,
A 70,000 hospitalizations, and
A 800 deaths annually

A $2 billion annually in
healthcare and lost
productivity costs

| M Norovirus Outbreaks
B Non-norovirus Outbreaks
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Norovirus in the U.S.

A 20 million Americans
will get norovirus this
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norovirus outbreaks
happen each year

year g wo] 7 Norfoodbome
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3 600
g 500 4
A About 365 foodborne  § o-

200 <

100 -

J:J| Anjlg 5ép D::t Nn;n.r D\Iec _Ialn Falb M;r AE:r |"u"'ula‘;.r JL:I'I
A Most outbreaks happer Month, 2009-2012
In the winter (but this is
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Discovery ofhe NorwalkAgent

AazAyiSNI g2YAdAay3 RA&SH&SE

A
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Human challenge studies (1940s
and 1950s) sought to identify

Ol dzal GA @GS | ASY
bacterial gastroenteritis

In 1971, electron microscopic
examination stool specimen
collected from 1968 outbreak in
Norwalk, Ohio revealed presence
of 27 nm particle

Subsequent human challenge
studies confirmed this as the
Infectious agent

Kapikian, A. Z., Wyatt, R. G., DolingRal (1972). Visualization by
immune electron microscopy of a 27 nm particle associated with
acute infectious nonbacterial gastroenteritournal of Virologyl0,

10751081.
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Miserable Symptoms

The Norovirus: A Study in Puked
Perfection

by Carl Zimmer

causes me to clean off my glasses and take another look to make sure I'm
reading it clearly. They report that an outbreak of norovirus in Britain this

winter has struck more than 1.1 million people with vomiting and diarrhea.

Wt .
5 2 \ PN TNGSS
Carl Zimmer is an award-winning science

That’s right: 1.1 million. In Britain alone.

AG2A0KAY | RIFIé& 2F AYyFSOUA2YSE Vi
system so thastuff comes flying out from both endsc Carl
Zimmer in a recent National Geographic article.
I Vomiting, watery diarrhea, nausea, and abdominal pain.

I Usually self limiting, but in some instances (individuals with weak
Immune systems), complications from dehydration can develop.




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

Waterborne
<0.1%

Environmental

0.2%
Other/Unknown

7%

Foodborne
15%




Foods Implicated* in Norovirus Outbreaks Reported
to CDC by Commodity and Point of Contamination,
2001-2008
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No. of Outbreaks

*Limited to outbreaks with a simple food (consisting of a single commoiditylicated
**|nsufficient or conflicting informatiorprovided inoutbreak report



Foods associated with norovirus

outbreaks:
A Leafy greens

A Berries
A Molluscan shellfish
A Readyto-eat foods

A Foods prepared by hand without a
cooking step or handled after cooking, il




What Has the Last Two Decades Revealel

A Member ofCaliciviridae
family (4 genera)

A Norovirus genogroups
and genotypes

A Genetically and
antigenically diverse

A Propensity toward
mutation and
recombination

I Results in great strain
diversity and frequent
emergence of new
epidemic strains

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



