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Worst Foodborne lliness Outbreaks in Recent U.S. History

i

Foodborne illness, or food poisoning, affects about one in
six Americans every year. The Centers for Disease Control and
Prevention (CDC) estimates that of these cases, there are 128,000
hospitalizations and 3,000 deaths annually. You can get food poisoning
when your food carries dangerous germs or toxins. Sa/monellais the
most common known cause of hospitalization due to food poisoning in
the United States with over 19,000 cases per year. This pathogen, along
with others, can get into your food through:

~Improper food handling (E¥EELRE)
~Unsafe practices on farms (BiZERELRE)

—~—Contamination during manufacturing or dlstrlbutlng (Jﬁf@?@ﬁﬁ%)
~Contamination in stores (E¥Y1REALRE)
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Every year, food poisoning causes:

600,000,000 420,000 125,000

ilinesses deaths deaths among

_____~children under 5

These diarrheal diseases are the
top causes of deaths and 1llnesses:

Norovirus Campylobacter Salmonella E. coli

SOURCE= Worrld Health Onganezation TECH INSIDER
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Water-borne (Food-borne) Disease
SEBEERNESR ?
2. H»-, BERFNEZU?IREEREE
3. EEBERMINEEAGRITRE)? diarrhea
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> f5 8B % ( Gastroenteritis )
Symptom with N/V, diarrhea & abdominal discomfort

> J&& ( Diarrhea )
Abnormal faecal discharge with frequent and/or fluid stool;
usually from disease of small intestine & increased fluid &
electrolyte loss.

> 7R ( Dysentery )
An Iinflammatory disorder of Gl tract with pus & blood In
feces & symptoms of pain, fever, abdominal cramps,
usually from disease of large intestine.

> f& 3% ( Enterocolitis )
Inflammation involve mucosa of both large & small intestine.
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v #m3 (Norovirus)

e el

VIIANZE®REA ( Bacillus cereus )

e e

vEEBRBIKE (Staphylococcus aureus )

e

viLPIESIRE (Salmonella species )

vERRKIEERE ( Clostridium perfringens )

vIBIINE ( Vibrio parahaemolyticus )

VIREWKIBEE (Pathogenic Escherichia coli)

vEBLIE ( Vibrio cholerae )

vRSBEE ( Clostridium botulinum )

vZEHESE (Listeria monocytogenes )

v &R ( Histamine )

vk 1B%E ( Chlorophyllum molybdites ( Meyer : Fr. ) Massee )

v KIEEPREE ( Brugmansia suaveolens ( Willd. ) Bercht. & Presl/ )
vIES (Alocasia macrorrhiza (L. ) Schott & Endl. )

vIFEE (Nicotiana glauca )

ViR (Toad)

vEEHIBESE ( Ciguateric toxins )

v AliE% ( Tetrodotoxin )
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Reported diseases/syndromes Total number of outbreaks

Acute diarrhea 263
=RER 5
Acute respiratory infection 61
=Mk R R :
Influenza-like illness 55
$REK :
Varicella/chickenpox 45
KiE |
Enterovirus 7
BiRs
Unknown cause of fever 4
ENEY
Tuberculosis A5 1% 18
Total 453

GhRARS b Taiwan CDC Annual Report 2021
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Viral: f&&E M
@ Stool electron microscopy.

@ PCR to determine the viral genome.

@ ELISA to detect viral antigens in stool
@ Latex agglutination for viral antigens

Bacterial: ZHE &

@ Microscopy Sl
@ Stool culture AEIELHRIZEER

@ Biochemical reactions

@ Serological typing. 7 FEYE
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Inject Hydration
Solution

Insert Pouch into
Loading Station

Add Pouch to
FilmArray and Start Run |

Simple: Easy: Fast:

Only 2 minutes of No precise Run time of
hands-on time pipetting required about 1 hour
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The BloFlre® FilmArray® Gastrointestinal (Gl) Panel

Traditional Testing

&

Stool culture
Wil 5
i Ova & parasite
One or microscopy
multiple
samples £
Antibody/Antigen
detobgtiu:mig
BioFire GI Fansl
SR
gle
Unal I'Jr;Ia ve
sample comprehens
P F"‘ta b
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B

Days

ﬂ

Days

ﬂ

0.5-2 hours

Takes about an
hour for results

Multiple resulis
in one report

18"

Diagnostic yisld
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BIFIDOBACTERIA ESCHERICHIA COUl LACTOBACILL
The various strains help to regulate  Several types inhabit the human gut. Beneficial warieties produce
levels of other bacteria in the gul,  They are involved in the production vitamins ond nutrients, boost
modulate immune respenses to of vitamin K2 (essential for blesd immunity and pretect
invading pathogens, prevent cotiing) and help 1o keep against carcinogens.
tumour formation and bad bacteria in check.

produce vilamins. Bul some stroins con lead to illness.

CAMPYLOBACTER ENTEROCOCCUS FAECALIS CLOSTRIDIUM DIFFICILE
C Jejuni and C coli are the strains most A common cause of Mast harmfull following a course of
commonly associated with human disease. post-surgical infections. antibiotics when it is able to proliferate.

Infection wsuolly accurs throught the
ingestion of contaminated food.



A Case of Staphylo-
coccus aurews Food
Foisoning

This incident took place in
Sussew E,-Ell.l'l‘ltr. Crielaveare,
bebwsan Mach B and 10,
197%, Anmalait showed that
5 adareus phage brpe 95 was
present in the rasal vacalb
from the person who ground
the chicken, as well a3 in the
meat grinclor and in the left-
ever chicken alad.

High risk foods:

S phplomeans bedera
2=

Meat mixes such as J
meat or chicken salad iﬂlder'n
{with mayonnaise) N

Cooked ham /
sausage slices

|

Non-meat food -
such as milk

treams, puddings Tain ekased into

{ood, beat stable

1. S March 8. 1979,
chicken was cooked for
chicken salad far a
wedding recepbion to be
held 2 days later,

2. The chicken was
deboned and

refrigerated overnight
in a large washtub,

ground in a meat prinder by a
peren who had toxgenic

4. The chicken was then
mixed with celery, onions,

3. On March 9, the chicken was

_'i_l!'-u:ipﬂ'u-'!ur_'r_lcﬂu_'. credrerdts i hie nose.

and mayonmaise and
refrigerated overnight in the
same washtub,

5, On March 10, the
chicken valad was
delreered, vivrefrigerated,
to the wedding reception.
A rotal of ¥ hows passed

. Some hourns later, &4 of the
107 guests at the wedding
experenced nausea, diarrhea,
intestinal crammps, and othar

wmptoms of food polianing.

before (L was comsumed,
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A Case of Vibrio B =R E S A=

parabaamolticas 2 RVIRMA R ZRY

Food Poisoning

Thiin crtbreak occorred in ﬁ;ﬁj_ki, ?K?ﬁg?ﬁ E,H\ﬁ gﬁﬁc }

Port Allen, Louisiana, in June
1978, Vibrio parahasmolyti-
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How cholera affects the body

Cholera is an acute intestinal infection that causes severe diarrhea,
dehydration and, if not treated promptly, death.

How it spreads

* People ingest water
or food contaminated
with cholera bacteria

In the large
intestine

Bacteria
multiply rapidly

* |n epidemic, feces
of diseased person
is source of
contamination

Treatment

= Salt solution, intravenous
fluids, antibiotics

* |n unprepared
communities,
death rates can

2 Toxin from bacteria
penetrates cells of
intestinal wall

be as high as
B peraan! Toxin prevents

intestine from

absorbing water
©2010 MCT rom digested 1006 Rise soup diarrhea
Source: World diarrhea, -
Health dehydration result Hyponatremia
Organization
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2011 Germany E. coli O104:H4 outbreak

E. coli outbreak cases by country

Europe's food poisoning outbreak has
sickened more than 2,400 people and
killed 24. Weeks afler the outbreak
began on May 2, German officials are
still searching for the source of the
contamination
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Clinical impact of Clostridium difficile colonization

EJ == 1% M- [E] 88 48 &2 5% 4= 527 4h LT o0 *
SLES T RERIFEZE1TEMNUTHR

The prevalence rates of Clostridium difficile colonization (CdC) in children

Population  Country  Study year C. difficile Toxin detection Prevalence rate, %
detection cdc

Toxigenic CdC

Neonates UK 1984° Culture Cytotoxin assay 47% (31/66) 1 wk-old infants;  14.7% (22/150)
30.7% (46/150) 1-mo-old infants 1-mo-old infants

Newborns UK 1982—-1983 Culture Cytotoxin assay 21% (31/490) 0
Infants Sweden 1997 Culture ND 35% (10/29) Swedish infants, ND
4% (1/27) Estonian infants
Pediatric ~ Australia Culture 19%
cancer
patients
Children USA 2007-2009 Culture Cytotoxin assay 17% (12/72) IBD, 3% (2/62) 9.6% (25/261)
with [BD and PCR controls

? Publication year because there was no study period mentioned.
CIE = counter immunoelectrophoresis; IBD = inflammatory bowel disease; ND = no data; PCR = polymerase chain reaction.

44348 b Hung YP. J Microbiol Immunol Infect 2015;48:241~8.



Clostridium difficile infection: new developments in epidemiology and pathogenesis Wy
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The effect of antibiotics on the normal gut flora and the risk of Clostridium difficile infection (CDI)

a

No antibiotic

OnsEx

MNormal flora

b

Antibiotic

(v i

CDl
risk

c d
Mo antibiotic Mo antibiotic
Otz OnEx

MNoarmal flora

Flora disrupted

Flora disrupted

MNo CDI risk

CAE -1 %A

C. difficile that is
resistant to the
antibiotic has a

O difficile that is MNo CDI risk
resistant to the
antibiotic has

selective advantage no advantage

Nat Rev Microbiol 2009;7: 526-536
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' Genexper,PCR '
2005 | 1944 | 458 | 238 | TS
2016 2847 630 | 221 %Tﬂﬂé
B GeneOhm.FCR _ %ﬂh’a Witar
2018 523 | 7.3 140 "'-,,__ i
2016 432 | 58 134 "'v._{aidwng | Hospital | C. difficile ciagnostic test _
: - Total no. of | Mo, of sositive | Rate (%) of
Vear S5 100,.000 b siss 100, 0D positive
Changhua Mantou Hualian partberi-day patient-cay bests
i ] Yunlin ) ) '
c GeneOhm, PCR
2015 | 149.9 | 26.3 175 | e, ey
2018 2143 328 182 -."'-.-.T_ [ E mmmmm m

EREEEEE — & =

LT 218 | 2848 303 | 10
‘-I i - 1 L '} | 3
- 018 | 1966 @ 1T 6.0
2 _ | _ _ _
- '-l.
o GeneChm, PCR -
k & ¥
2015 2605 482 185

2016 2129 455 147

Figure | Geographic distribution and boratory burden of Cosondiem diffiake tests, expressed as total test numbers per 100,000 patient-days, positive test numbers per
100000 patient -days, and positive rates of the 5 particpating hospatals in 2005 and 2016
Abbreviations: PCH. polymerase chain reaction; EIA, enzyme immunoasiay.
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CDI (Clostridium difficileInfection) ERARKSHNELS > Btk
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Association with Association with
Class C. difficile Infection Class C. difficile Infection
| Clindamycin Very common | Aminoglycosides Uncommon
i Ampicillin Very common Bacitracin Uncommon

i

[} H - H !

i Amoxicillin Very common ' Metronidazole Uncommon
i

i =, i

i Cephalosporins Very common | Teicoplanin Uncommon
i

! .
i Fluoroquinolones Very common

Wi, 2 _ .
ther pemciling f Rifampin EmEpE Uncommer

Somewhat common

Chloramphenicol Uncommon
Sulfonamides Somewhat common y U
Trimethoprim :Pmm Somewhat common Tetracyclines neommon
, : Carbapenems Uncommon
Trimethoprim— Somewhat common
sulfamethoxazole Daptomycin Uncommon
Macrolides Somewhat common Tigecycline Uncommon
= - -
ERE ° SFSIERTIEEIEMCDI » (BthE=2REHCDI ° §)
#Mmetronidazole
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An Qutbhreak of
Campylobacteriosis
Caused by
Campylobacter
Jejuni Occurring

in Oklahoma

This outbreak occourred
between August 16 and
A0, 1996,
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Campylobacteriosis: an emerging zoonosis, Underdiagnosed and underreported by public health Agencies in brazil LA

thh Y 45 i AL BB 3K 32 4= B i ‘*ﬁ
HL /NI 1= X /DILT D TN ==

Leading transmission forms of Campylobacter spp. in animals and man

Amnimal infected with Cammiobacter after
drinking contaminated water

Water contamunated by
animal feces

Unpasteurized contaminated
milk

Intestnal epithelium of the bird
colonized by Cammiobacrar Contaminated food Infection in human

¢ ag ¥ b Biosci J. Uberlandia 2015;31(5): 1458-1474.
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Peak age group 15-29yr <2yr
Endemicity of infection Endemic Hyperendemic
Occurrence of outbreak Common Rare
Seasonality Summer / fall Year-round
Transmission Food-borne Uncertain
Clinical expression Inflammatory Non-inflammatory
Asymptomatic infection Uncommon Usual
Diarrhea Bloody Watery
Abdominal cramps Common Rare
Bact. Load in stool High Low
Presence immunity in adult No Yes
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Clinical manifestations and risk factors of campylobacter gastroenteritis in children in Taiwan LR
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Clinical Manifestations and Risk factors of Campylobacter gastroenteritis in children in Taiwan

MULTICENTER, RETROSPECTIVE CASE-CONTROLSTUDY, TAIWAN

: || ™= 80%
_ Campylobacter

/ gastroenteritis (64, 1.3%) 60%
Patients ' :
under 5 years old . . : = 20% I I
with diagnosed astroe s (4 0% |
Campylobactergastroenteritis : Mucoid stool Bloodystool Vomit>2day AST>50U/L
From 2014-2017 m Campylobacter gastroenteritis
. I Non-campylobacter gastroenteritis
Clinical symptoms / Lab Risk factor Protective factor
Mucoid stool % Low parental education Municipal water
(OR 0.131, 95% C1 0.048-0.357)
Bloody stool ¥ Contact Milk
] (OR 0.34, 95% C1 0.118-0.979)
Prolonged vomiting § Diarrhea of mutually-cared child Soft beverage
(OR 0.412, 95% Cl 0.192-0.888)
AST level § Take-out food
Seafood
Y.T. Guo et al.

442 AR E b Guo YT. Biomedical J 2023:46:100590
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Best Approaches to Acute Gastroenteritis

SISOV — — Il — =N ==,
Clinic s Jo l:lSi I IN B3 1IN

TABLE 1: TYPES OF ACUTE VIRAL GASTROENTERITIS™

Virus

Rotavirus

Morowvirus

Sapovirus

Astrovirus

Enteric adenovirus
(40 and 41)

*Thiz is not & comprhersne list

CAE -1 %A

Incubation Duration Seasonality

Period
1-3 days

12-48
hours

1-2 days
4-5 days

3-10 days

5-7 days

1-4 days

3-4 days
5-b days

6-9 days

Predominantly

in winter and
Tall

Year-round,
but especially
in winter

Year-round

Predominantly
in winter

Predominantly
in summer

Transmission

Fecal-oral route and respiratory
transmission

Fecal-oral route, aerosolization,
respiratory transmission, food,

fomites, and water
Fecal-oral route

Fecal-oral route and water

Fecal-oral route

Sara Marlow. February 01, 2016
http://contemporaryclinic.pharmacytimes.com/journals/issue/2016/february20
16/best-approaches-to-acute-gastroenteritis
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He Wouldn‘t Leave You ...

KTRK TV HOUSTON [alf{s 8B} e

islel i EYEWITNESS NEWS Monday, December 09, 2002
TODAY'S HEADLINES . . L Page Options
e Cruise ship with ill passengers returns to

State Ernail this Page to a Friend

Et_u.s._.-‘ ';:.'c-rll:l 2 Printer-friendly version of this

] By
E.ﬁ:rr.finm,.s{ By The Associated Press page

Sports (1272702 - Migrmil — A Carnival cruise A Search for Related Items

WEATHER ship returned from a three-day sail
Live Super Doppler 13 Monday carrying maore than seven See iton ABC-137
dozen people who had contracted a Info mentmned on-air

Five Day Forecast
SPECIAL REPORTS gastrointestinal virus, health and police JIE air to go to our website, yaull
officials said. A

Consumer
Action 13

13 Healthcheck
13 Undercover

The Fascination, an 855-foat ship that

INSIDE ABC 13 carries as many as 2 052 passengers
AEE‘EIW;_TBHN and 920 crew members, returned to ﬁiﬂt
il 13 History Amsterdam. - : FEadar pade
Johs ot ABC 13 the Port of Miami waters shortly before S A
5 a.m. after a vaoyage to the Bahamas. e Y 85C173 E-lert
Click to enlarae  Rainfall totals
Doppler oo

LYVE SUPER It was nat immediately clear how many More of today's
= . . -

ﬂﬂpp;_fﬂ@ passengers were aboard the cruise, which )

| departed Miami on Friday afternoaon. & Banished protester Select one ;I

plans to approach

Fresident’s Texas ranch Check traffic

.t Florida's Departrment of Health alerted police .
TI‘I [vl [w | . ¢ Crossdresser - Traffic maps and repors

Meighborhiood Wieather Wratch

officials Sunday that the ship would return to 1 of | - T Transiar JamCams
port with numerous sick passengers, although ShcosEl Ul Zaads 5 XL A Dt an oy s
assault back in court

Carnival spokesman Tim Gallagher refused to * I ted oft
confirm if anyone aboard was ill. gl armesied sler
skipping sentencing on

sex torture case Apartment search
"We got a call advising us that the Fascination e« Offduty HPD officer | egal center
was coming in with 86 people aboard with injured in motorcycle Phone numbers

43RBT Fo
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Clinical course of Rotavirus diarrhea
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Vaccination Vaccination

O 2010 rate 49 %1 Rate 65% 3

Vaccination

2007 rate 27%?2

O
2006 Vaccination
rate 13%!

Vaccines
were
introduced.

1. Yen et al. Pediatr Infect Dis J. 2017 Jun 17.
2. Chang et al. PIDJ 2014;33:e81-e86
3.Personal communication with Prof. Yhu-Chering Huang
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Table 1. Infections caused by adenoviruses, by species and types

Specles  Infections Major types Minor types

A (Gastroenteritis 12, 31 61
B ARI, PCF, EKC, HC 3, 7,11, 34, 35 14, 16, 55, 66, 68, 79
C ARI, PCF 1,2,5,6 57
D EKC, urethntis 8, 19/54*, 37, 53, 54, 56 81
E ARI, EKC, PCF 4 :
F (Gastroenteritis 40, 41
G (rastroenteritis 52

ARI: acute respiratory infection, PCF: pharyngoconjunctival fever,

EKC: epidemic keratoconjunctivitis, HC: hemorrhagic cystitis *19/64 (19a reclassified as 64)

44348 b Adenovirus infections, 2008 to June 2017, Japan



Adenovirus Infection Timeline
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Recent viral pathogen in acute gastroenteritis: a retrospective study at a tertiary hospital for 1 year
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Incidence of causative viruses among children with acute diarrhea, according to
results of multiplex reverse transcription polymerase chain reaction

Virus No. of cases (%)
Virus not detected 188 (54.5)
Virus detected 157 (45.5)
Norovirus (F&ZERE) 67 (19.4)
Genogroup | + 11 3 (0.8)
Genogroup 11 64 (18.6)
Rotavirus (#ikiEE) 45 (13.0)
Astrovirus (E2ARIREE) 9 (2.6)
Adenovirus (5B EIRRE) 26 (7.5)
Mixed viral infection 10 (2.9)

GHLARE b Jin HI. Korean J Pediatr 2016
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