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2011 Estimates of Foodbone
Disease, Scallan

e 47.8 million (28.7-71.1 million) ilinesses
e 127,839 (62,529-215,562) hospitalizations
e 3,037 (1,492-4,983) deaths
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Foodborne Disease Outbreaks

Outbreak Investigations are Disproportionately Important:

« Specific sources can be identified
— New vehicles can be recognized
— RiIsky production practices can be identified

« New pathogens can be recognized

 Media interest provides opportunities for public health
communication

« Monetary damages effect change in industry
 Political interest is stimulated



Two Primary Foodborne
Disease Outbreak Survelllance
Mechanisms in Minnesota

« Complaints
— Foodborne illness complaint hotline
(public)
— Healthcare providers

 Reportable disease surveillance
— Individual reported cases are interviewed,
exposures compared to other reported
cases




Minnesota
Foodborne
lliness
Hotline

Call to report
foodborne illness

Toll free statewide:

1- 877- 366-3455
1-877- FOOD ILL

BINNESOTA

MDH

IDEPARTMENTorHEALTH] www. health state. mn.us

Complaints

Information we gather:

* lliIness history

e 4-day food consumption
history

What do we look for?
e Clinical presentation
- Symptoms
- Duration of illness
« COmMmon exposure



Complaints,
Outbreak Recognition

 Report of a group of people with illness after
event or common exposure, with no other

common exposures

* Independent complaints regarding the same
exposure
— Incubation from exposure
— Detailed symptom information (diarrhea,
vomiting, fever?)
— Duration of illness
— Compatible illness
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Confirmed Foodborne Outbreaks

by Etiology, Minnesota,1999-2010
(n=600)

Bacterial intoxications

Norovirus
59%

Salmonella

E. coli O157:H7

Scombroid

Other/unknown



Confirmed Foodborne Outbreaks

by Etiology, Minnesota,1999-2010
(n=600)

Source of outbreak ID

I Complaints
[ ] Surveillance

Both

Bacterial intoxications

Salmonella

E. coli O157:H7

Scombroid

Other/unknown



Public Health Survelllance:
Definition

0The ongoing, systematic
collection, analysis,
Interpretation, and
dissemination of data
regarding a health-related
event for use in public
health action to reduce
morbidity and mortality
and to improve health.”

ng/New Drouning, | -
ver Ml 175114

196 238

MMWR Recomm Rep. 2001 Jul 27;50(RR-13):1-35.



MDH Diseases Reportable to the Minnesota Department of Health

DEFPARTMENTOr HEALTH

FOODBORNE AND WATERBORNE DISEASES
Botulism (Clostridium botulinum)

Campylobacteriosis (Campylobacter sp.)*
Cholera (Vibrio cholerae)*
Cryptosporidiosis (Cryptosporidium parvum)

Enteric Escherichia coli infection (E. coli O157:H7 and other
pathogenic E. coli from gastrointestinal infections)*

Giardiasis (Giardia lamblia)

Hemolytic uremic syndrome

Listeriosis (Listeria monocytogenes)*
Salmonellosis, including typhoid (Salmonella sp.)*
Shigellosis (Shigella sp.)*

Toxoplasmosis

Yersiniosis (Yersinia sp.)*

* Submit isolates to the Minnesota Department of Health



FoodNet Active Survelillance Network

Minnesota
' New York
Connecticut
Oregon
=LEdul Maryland
California
Colorado Tennessee
Georgia

New Mexic
\
Y- -~

- Centers for Disease Control and Prevention
- U.S. Department of Agriculture
- Food and Drug Administration


http://www.dph.state.ct.us/
http://health.state.ga.us/
http://www.dhmh.state.md.us/
http://www.health.state.mn.us/
http://health.state.tn.us/index.shtml
http://www.health.state.ny.us/
http://www.dhs.ca.gov/
http://www.cdphe.state.co.us/cdphehom.asp
http://www.health.state.nm.us/
http://www.ohd.hr.state.or.us/

Foodborne Disease Survelllance at the
Minnesota Department of Health (MDH)

Person becomes ill

~

Goes to the doctor =————>

/

Stool is culture positive for a reportable foodborne pathogen

7\

Doctor sends | Culture is sent to
report to MDH Epi MDH Laboratory

Doctor requests stool
sample for testing

Lab and Epi data
are combined



Representativeness of Reported Cases

earn © Salmonellosis: 1

DEPARTMENT

TESTED
POSITIVE
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FOR ORGANISM
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Pulsed Field Gel Electrophoresis (PFGE)

Bacteria Molten agarose 1.5hours DNA

Lysis

—

Enzyme digestion (Xbal)

1.5 hours ‘ ‘
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What Does This Yield?

DNA fragments are =

separated in the gel R e

pbased on size o ———— e ———
Pattern of fragments = — . F =
Is DNA fingerprint 1l | 1 Jum
BioNumerics o @k Bl 2 g

PulseNet



The National Molecular Subtyping Network for
Foodborne Disease Survelllance

: | National Database

FoodNet Sites

@ FDA USDA Lab



Cases

Cases of Salmonella Typhimurium, by Week of
Specimen Collection, Minnesota, June -

September, 1995
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Using PFGE In
Cluster
Investigations



Cases
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PFGE Subtype Patterns of Salmonella
Typhimurium, by Week of Specimen Collection,
Minnesota, June -September, 1995

. PFGE Subtype Restaurant A
|:| PFGE Subtype Restaurant B
[ PFGE Subtype Restaurant C
[ ] Other PFGE Subtypes

Week
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Using PFGE in
Cluster
Investigations

 Helps to
identify
outbreaks



Interviewing Cases: Minnesota Basic
Philosophy

e Interview all cases in survelllance
e Interview ASAP

e Collect details on specific exposures
— Dates
— Restaurant, grocery store names
— Brand names
— Open-ended food histories




Minnesota Approach to Investigation of
PFGE Clusters:
Dynamic Cluster Investigation Model
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Case #1 = Case #2 =) Case #3 ) Case #4
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Salmonellal 4,5, 12:1:- TM19
Associated with Pot Pies, 2007
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Dynamic Cluster Investigation-Pot Pies

Initial trawling questionnaire interview date

Exteric Disase Werkshoet
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Re-interviewed cases about frozen foods and pot pies



Standard Questionnaire for
Salmonella, E. coli O157 cases

Date: £ £ Tenneszen [
Interviewer: Bacteria Setogroug Subtype
Enteric Disease Worksheet
(short and long forms)
Fatient’s Name (last, first) DOE: £ F
FParent’s Mame (if child)
Symptom History — skip for controls
Mausea T M Chills T What was first sypmptom?
Womiting ¥ M Headache ¥ H Date of onset: (mmiddn 5 F
Diatthea™ N Backache ¥ H Time of onset: (miitary)
Stoolsf24 hr Muscle Aches ¥ N Date of onset diatthea: £ 7
Bloodin stonl ¥ N Fatigue T Time of onset of diarthea:
Cratips T N Toint Pain ¥ H Daration of diatthea (days)
Fewver T H  Temp Date of recovery: &
Comiments: Other Time of recovety:

Were you taking antacids in the month prior to your illne ss? ki

If yes, what brand?

Did yroutake any antacids after the onset of this illhess? by
If wes, what brand?

by

by

Were you on atey medication in the month prior to your dlness?
If yes, what brand?
Were you treated with artibiotics after the onset of this dlnezs?
If wes, what antibiotic?
Wihat date did wou start taldng your antibiotics? i o
(IF THENOW) — Did wou take the antibiotics before you submitted the stool culture? OF O N 3AMEDAY
If yes, how maty days before oulture?
What date did sou finish taking your antibiotics? £ £

= = = =




S

9

10.

11.

12.

13

. Did you drink untreatedraw water duting the seven days before your illness? Yes [ Mo

Ifyes, where?

. Did you switn it the oceaty, alake, a river, or pool in the week before wour iliness? Yes C] Mo [

If yes, where?

. Did you drink any unpasteutized milk during the week before your illness? Yes[ Na [

If yes, where?

Where didyou shop for groceries eaten during the week before your illness?

Where and when did wou purchase atwr hamburger you ae the week before ywour illness?

What type of hamburger was it (extra lean, lean, % fat, ete))?
What size package? 1.0 1100 2.0 OtherO

In the week prios, did you consume meat from any place other than the grocery store? (hnanting, batcher shop,
private killl  ¥es O MoO  Source

During the 7 days prior to your dllness, did you live on a farm? ¥es [ Mo [

Did you visit a farm of petting zoo in the 7 days prior to your lness? Ves[] Mo [

If you answered yes to 8 or 9, what kind of animal(s)?
Did wou have atyy contact with these animals?  Ves [0 No [

Flease describe the contact wou had with these animals or theit environmert:

When? ) Where?

Did you garden in the T days prior to your illness? Ves (] Mo [ When? __ f

Did ywou apply animal manare or comtpost derived from animal manare to your garden? Yes [ No [
Ifyes...

What type of marure (ex. sheep, cow)
When was the marnre applied to your garden? 7
What type of compost (ex. sheep, cow)

When was the compost applied to your garden? 7 f

Dhating the week prior to your dllness, did wouhave any pets o home, have contact with household pets elsewhere,

ot visit a househald with pets (including reptiles and hedgehogs)? Yes CNa [
IF YES <% what kind of animal{s)?
Frepfile exporire, conplefe repfile quesficvpyre. Questionnaire completed? Yes O No O

IF YES =@ Did vou feed animal-based products such as rawhides, pig’s ears or cow hoowves, or atry dog
treats to your pet during the two weeks prios to your dllness  Yes QNo O

Type:




14. Did you travel argrwhere during the week prior to your illness? Yes LI Mo [

If yes, where? when? f F thm [ f
If aitline travel, what aitline? flightfio.
foods eaten there? back?

If o stasred at a resort, please provide resott name

15. Do wou know of anyone else with a diattheal illness prior to or fallowing yout illness? Yes ] Mo O
if yes, whe? wha?

16. Have youhad contact with young children it a child care setting prior to or following your illness?
Ves C1Ho [

Ifyes, when: & 7 thew  § 7

Hame of Daycare:

Hame of Daycare Director:
City:
Phone Number:

Are you awate of ary other illness in dayeare? Yes I Mo [

17, Did your child attend daycare (or did you work at daycare) with a diartheal illness?
Yes (Mo [ Dates:

For children that attend daycare or daycare emplovees:

Daycare providers are contacted to determine if any other children may be il and to provide information atwd
recomstendations to prevent further spread of this illness, Our use of the data from this interview may inchade
disclosing yourthe child’s name to the extent necessary to do our investigation and conteol the spread of disease. For
exattple, it may be necessary to disclose the name to the daycare center. Do youhave any concerns about disclosing
woutfrour child’s name to the daycare, if it is necessary?

O Yes, I dohave concerns

O Mo, I do fiot have concems

0 Tennessen read

12, Hawve you done any baking that used a raw egg in the preparation? Yes (] No [
Was child present? Yes[] Mo [ Did you sample aty of the wncooked batter? Yes [JHo [J

19, Did you attend arer large gatherings the weel before your illness (wedding, receptions, showers,
Patties, festivals, fairs, ete)? Yes[] No []

ifyes, when: £ f
what type of event?

whers?




Did you eat it sy restaurants during the seven days before your dllness? Yes [ No [

1. M atme: Date: £ F  Time:

& ddress:

foods eaten:

2. M ame: Date: For Time:

& ddress:

foods eaten:

3. Mame: Date: For Titme:

& ddress:

foods eaten:

4, M athe: Date: For Time:

& ddress:

foods eaten:

5. Matme: Diate: Foof Titne:

& ddress:

foods eater:

. Matme: Diate: Foof Titne:

A ddress:

foods eater:




Drate/day priot to onset

Ate at Ate outside Outaide
Time of Meal Meal home of hiome location Foods eaten

I
I

Lunch ] C |
Dinner ] C 1
Other [ C 1
R
Brealfast 1 1
Lunch |:| :l
Dinner ] L1
Othier 1] L]
Brealkfast — 1
Lunch 1 L1
Dinner ] C |
Cither C ] C 1
L
Brealkfast ] ]
Lunch ] C |
Dinner ] C 1
Other [ C 1
Breakfast [ | ]
Lunch 1 L1
Dinner ] C 1
Other 1] C 1




FOOD C DNSUT‘»IPTIDN HIS TDR]:
Flease indicate for each of'the food iters listed belor whether;ruu d.Ef]IlJIEl}.r ate it Jpandies ol

Did | Ma How prepared | Varietyorbrand Daie Grocery store where | Daie ealen | Restaurant whem eaien
Ttem Ate | not have purchased purchased (muo/da) (include address)
eat | eaien (moida)

DAIRY
Egzs P P
a. Az an ingredient: type of dish:

b.Fried:  sunrrr-side up Y H U OV EL- & agy Y H U friedhard ¥ N U

c. Scrambled: scrambled-nwwey ¥V N U scrambled-dey ¥ W U

d. Boiled: bodled-soft ¥ H U boiled-hard TN U

e, Omelette: omelette-tey ¥V N U omelette-hard ¥V W U
Iilk Pl ol
Buttermilk oo ol
SOt creatn ol ol
Creat cheese oo ol
Cottage cheese o oo
Shredded ool ol
FProcessed slices oo Pl

Black oo o

String o o
Curds o ol




Did | May Date
Ttem Ate not | have How prepared Variety orbrand | Purchased | Grocerysiore where | Daie eaten Restaurant where eaten
(Dairy cont.) eat | eaten (mo/day) purchased (mo/da) (include address)
Icecream o o
Frozen dessert
novelties fod i
Yogut oo s
MEAT/
POULTRY
Chicken o o
Atuffed chicken
productieg.,
chicken Kiew)
Turkey ooy ooy
Hamburger Foof oo
a. Hamburger as an ingrediesd: type of dish
b Hamburger: raw ¥ N U rare (red inmiddle) ¥ N O
medium (pinkinmiddle) ¥ W O well done (nopind) ¥ W U
Other beef P Lo
Pork i
Lamhb i i
mausage oo s
Fish ooy oy
shellfizh oo oy
Other meatd
poultey/fish P £ !




Ttem Did | May How prepared | Varietyorbrand Dake Grocery store where | Date eaen | Restaurant whem eaien
Ate not have purchased purchased (mo/da) (include address)
eat eaien (nuoida)
Oratiges Pl o
Oither citris oo o
Pears oo o
Lpples o o
Other tree fhoit
(F ot example:
apricot, nectaritie,
peacty, plum) oo o
Strawherries ol oo
Other berries Lo P
Grapes ol o
Bananasz oo o
Cantaloupe o o
Watermelon oo o
Ezotic fruit
(F ot example:
kiwi, pineapple,
avocado, matgm o ro




Tiem

VEGETABLES

Prepackaged salad

Grocery store wheme
purchased

Daie ealen
(mwo/da)

Restaurant where eaien
(include address)

Letture

-iceberg

- leaf

- salad greens

Spinach

Cabbage

Tomatoes

Cucumbers

Peppers

Agparagis

Celary

Catrots

Radishes

FPeapods

Egg plant or souash

Cinions

- gteef orion

- othet




Did | Rlay Date Grocerysiore where | Date eaten | Restauraniwhere eaten
Ttem Ate not have How prepared Variety orbrand | purchased purchased (mo/da) (include address)

{Vegptahles continued) eat eaten (mo/da
Broccaoli I Poor
Sprouts I Py

- alfalfa I oS

- hean I o
Fresh heths (For
exarnple; parsley,
cilantra) o Fof

OTHER

Lushrootns

Tofia

Jicatna

Peanut tter

Chocolate

bMutzs (specify type:
altmonds, pecans,
walnuts, pearts,
cashews, other type)

Hummus or {ahing
(specify)

Cuesn fresco
(Ilesican style
cheese)

malsa




During the seven days before onset of illness did you conswne any unpasteurized juices?

a Apple cider [] ves [ ]no [fyes, where purchaszed?
Brand?
b. Orangejuice |:| VES D nn [fves, where purchased?
Brand?
c. Other juices [] ves [] 110 [fyes, where purchased?
Brandy?
If Adult Case: For Food Workers only: At the end of interview:
What iz ¥our occupation? Work restrictions may apply to
Marme of emplover? people with
Address/City of employer? nfections who work in food service. | Race:
Wark phone mimber You will be contacted by an .
epidemiologist if restrictions apply | Ethnicity:
If Child Case: to you
Parents occupation Staternent read [ ]
Child’s school namefaddress:

*4] st updated 29,05+



This guestionnaire is an adapiation of a questionnaire developed by Oregon Public Health Services, modified from the food exposure
section of the 2006-2007 FoodNet Population Survey. It can be used as a template for foodborne outbreak investigations. Food
exposure frequencies of outbreak cases can be readily compared to food exposure frequencies in the FoodNet population survey
favailable at http://www cde govifoodnet/studies _pages/pop htm). The first page is not part of the FoodNet Population Survey but
inclides information that may be routinely gathered as part of an outbreak investigation.

Respondent was. .. O self O parent O caretaker m Interviewed by on

Age Sex OM OF onset of first symptoms my/d) / first vomiting or diarthea m/d) /
LEAD-IN QUESTIONS [BLOCK 1
Was anyone in your household sick with diarrhea or vomiting in the week before you got sick? O not applicable

Are you on any kind of special or limited diet?/f yes, describe:

Did you spend any nights away from home in the XXX days before you got sick?

Did you have any contact with dogs, cats, or other pets in that period?

Did you handle any pet treats like pig ears, rawhide chews—at home or anywhere else?

Did you have any contact with reptiles, including snakes, iguanas or other lizards, and turfles?

Do you have any underlying medical conditions such as pregnancy, cancer, or diabetes that you have been told might affect
your immune system? If yes, specify -

mTmB oD ®
ooooooo=x
uooooogw
ooooooo=z

First I'd like to ask about the kKinds of places where you might have eaten food in the XXX days before you got sick. This may help you
remember specific food items, which I'll ask you about in a minute. Did you eat anything at any....

Y 7 N EATING AND SHOPPING VENUES [BLOCK 7] ¥ 7 N RESTAURANT TYPES 1
A O O O -fast-food restaurants (specify) A O 3O O cChinese
e 0 O O -sit-down restaurants(ifyes, specify type(s) in box at right) e 0 3O O vietnamese
c O O O grocery-store delior other kind of deli c O O O Thai
o0 O O bakery o0 3O O Japanese
FEO O O coffeeshop(e.g., Starbucks) FEO O O Indian/South Asian
FO O O sireetvendorfpush cartkiosk? F O O O other Asian
O O O eventconcessionstands (like at a sporting event or a concert) O O O Mexican
H O O O gasstation or similar mini-mart HO 3O O Halian
i O O O tavernorbar O O O Cuban/Caribbean
J O O O freesamples anywhere (e.g., grocery store, Costco, farmer's market) J O 3O O Greek
k¥ O O O -cafeteria/dining room {e.g., worksite, hospital, school) K O 3O O Other “intermational”
L O O O nursing home/ALC dining facility L O 3 O wvegetaran
M3 O O hotel room service MmO 3O O barbegue
nw O O O child-care facility nw O O O seafood
o0 O O potluck-type private events o0 O O breakfastplace
PO O O catered private gatherings (e.g., weddings, parties) PO O O dinerneighborhood cafe
@O O O anyfoodatachurch social or similar gathering or “coffee” hour a0 O O al-you-can-eat buffet
F O O O foodbroughtintoschool classes, offices, or work place F O O O other

Now I'd like to ask about where the food came from that you ate at home in those XXX days. In other words, this isn't necessarily
where you shopped in those days, but where the food that yyou ate during that time came from. OK? Did any of it come fron...

Y ? N SOURCES OF FOOD AT HOME 1
A O O O grocerystores/supermarkets (specify)
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FRESH VEGETABLES {Not frozen}
celery

mini-carrats in sealed bag

loose or bagged carrots {full size}
cucumbers

broccoli

cauliflower

areen bell peppers

red hell peppers

asparagus

fresh com

snow peas {eaten in pod}

fresh beans

brussel sprouts

eggplant

Zucchini or other "soft” squash

any "hard” squash {pumpkin, acorn, etc.}
white or yellow onions

qreen onions {scallions}

lecks

avocado {or guacamaole}

any homegrown fresh tomatoes {eaten raw}
any store-bought fresh tomatoes eaten at home {raw}

SSsCcHOIODVDOoO=ZETCTRSTIMTMODO DB

FRESH VEGETAEBLES {Mot frozen}
cabbage

potatoes

yams or sweetl potatoes

alfalfa sprouts

hean sprouts

any other sprouts {clover, mixed, broccoli, etc}
any salad mix that came in a sealed bag
mesclun lettuce {“spring mix™}

any other iceberg lettuce

any romaine lettuce

any other leaf letiuce

any lettuce on sandwiches or burgers
any tomatoes on sandwiches or burgers
fresh spinach {not frozen}

other greens {collard, mustard, etc}
fresh basil

fresh parsley

fresh cilantro

other fresh herbs

fresh garlic

fresh mushrooms

heets, tumnips, or radishes

any “organic” produce

= 2~ x - =T agmMmBDobh s

Joaogooooooooooo=<
Jaogooooaoooooooa--»
Joagagooooooooooos=

FRESH FRUIT {Not frozen or cooked}
apples
pears
peaches
nectarines
apricots
oranges
tangerines
grapefruit
lemon

lime:
strawberries
raspherries
blueberries
hlackbhermias

= = ®x = = I ommoDom =

Joaogooooooooooo=<0000000000000000000000O0 =<
I I [ [ I [ [
Jdadgooooooogogoood=z00000000000000000000000 =2

FRESH FRUIT {Not frozen or cooked]

cherries

plums

any kind of grapes if yes. ..
green grapes
red grapes

hananas

plantains

cantaloupe

honeydew

watermelon

kiwi

pineapple

mango

03anava




Team Diarrhea

, ’/" Y
1 N
/ \'\\ ‘/3 ! "M'
Steve B. Dana E. Mercedes E. Nicole F. Heidi G.
EnHS PhD-Expected EnHS-Expected EnHS-Expected EnHS-Expected EnHS-Expected
graduation Sep. 2014 graduation May 2012 graduation Sep. 2012 graduation May. 2012 graduation Sep. 2012

Team D since Sep. 2011 Team D since Jun. 2011 Team D since Oct. 2010 Team D since Jun. 2011 Team D since Sep. 2010

Jenny N. Marijke S. Alida S. Brittany V. Steph W.
EnHS-Expected Epi-Expected graduation EnHS-Expected EnHS-Expected Epi-Expected
graduation Sep. 2012 Sep. 2013 graduation Dec. 2012 graduation Dec. 2012 graduation Sep. 2012
Team D since Sep. 2010 Team D since Sep. 2011 Team D since Sep. 2011 Team D since Jun. 2011 Team D since Sep. 2010

UPDATED SEPT 2011



Investigation Tools

 Laboratory data
— Species (e.g., Campylobacter), serotype
(E. coli, Salmonella)
— Pulsed-field gel electrophoresis (PFGE)
— Multiple-locus variable number tandem
repeat analysis (MLVA)

e |Interview data



Investigation Tools

Statistics

— Special studies (cohort, case-control,
case-case, prevalence of exposure in
population)

Empirical data

Data from specific food
— Testing
— Product tracing

Information from different sources



Statistical Measures of
Association

ILL NOT ILL
EXPOSED A B
NOT EXPOSED C D

Relative Risk (Risk Ratio): Risk of disease
In the exposed relative to that in the
unexposed

RR= A/A+B
C/C+D

Odds Ratio: Estimate of the RR
OR=AD/BC

Both measure the magnitude of the effect




Statistical Measures of Inference
and Significance

e 95% Confidence Interval: An interval that
contains the true value of the association
(RR or OR), or 95% sure that the true RR
or OR falls somewhere in that interval. It
should not include 1

 Pvalue: Assuming that there is no
association, calculates the probability of
getting a value as extreme or more
extreme than the observed. Usually p<0.05



Prepackaged Salad O157 Outbreak,

Exposure Cases Controls Matched OR* 95% CI' p-value
Any lettuce 9/10 17/26 3.5 0.5-25.0 0.17
Prepackaged

lettuce salad 9/10 10/26 8.4 1.2-59.6 0.01
Brand A

prepackaged

lettuce salad 9/10 5/23 10.1 1.5-67.3 0.002




Investigation Tools

Epidemiology # Statistics



Investigation Tools

Use all available data to implicate a specific
vehicle or source



“Noise” in Epidemiologic Data

Not all exposed people get sick
Some people get sick without being exposed
Not all “exposed people” are really exposed

Not all “unexposed people” are really
unexposed

Not all sick people are really sick






“Noise” in Epidemiologic Data

e Increase specificity of case definition
M
e
£

PFGE Definition

—

—

|l



“Noise” in Epidemiologic Data

* Increase specificity of exposure

Prepackaged Salad O157 Outbreak, 2005

Exposure Cases Controls Matched OR* 95% CI' p-value
Any lettuce 9/10 17/26 3.5 0.5-25.0 0.17
Prepackaged

lettuce salad 9/10 10/26 8.4 1.2-59.6 0.01
Brand A

prepackaged

lettuce salad 9/10 5/23 10.1 1.5-67.3 0.002




Salmonella Saintpaul, U.S., 2008

Increasing specificity of exposure using
traceback information is increasingly
Important when the suspect vehicle does
not carry a brand or label, or Is eaten
commonly with other foods.

* 1500 cases In 43 states
e 2 deaths



E. coli O104:H4, Germany, 2011

« 3,816 cases
e 845 (22%) people with HUS
e 54 deaths



Investigation Tools

Epidemiologic data

 Extremely sensitive/powerful
— Can detect vehicles with few cases
while ruling-out other exposures

 More sensitive and timely than food
testing
— Vehicles implicated when no product
available for testing
— Vehicles implicated more rapidly than
testing food
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E. coli O157:H7 MN744 Cases by Date of
Isolate Receipt in MDH Public Health
Laboratory, September-October 2007

v

8 6— Product Packaging Information from 2 case households

N

cU —

O 5 3rd case household — Brand A Ground Beef Patties

o 4 |

CT) | 2 case households: Brand A Ground Beef Patties

o 3
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16 17 18 19 20 21 22 23 24 25 26 27 28 29 301 1 2 3 4 5 6

September October
Date of Isolate Receipt at MDH Lab
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E. coli O157:H7 MN7/744 Cases by Date of
Isolate Receipt in MDH Public Health

Laboratory, September-Octo

Number of Cases

[ETNREST

Minnese Depar of Health

MOH HOME - MAIN CATEGORIES | AEOUT LIS - LIERARY | NORTHSTAR

Minnesota Department of Health

News Release
October 5, 2007

Contact information

ber 2007

August and September
Product removed from store shelves; customers asked to return or destroy

E. cofi 0157:H7 cases linked to frozen ground beef patties purchased at -tores in

2 case households: Brand A Ground Beef Patties

v \
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A 4

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6

September

Date of Isolate Receipt at MDH Lab
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Power of Epidemiological data

Ground beef patties, 2007
« Compelling information with just 4 cases

 PFGE, interview data and package codes
— Too few cases to do any meaningful
statistical analysis

« Had our announcement been delayed until
the results of food testing, many more
people likely would have become ill after
eating this product



Number of E. coli O157:H7 MN744
Cases by State (n=45)

CT (1)

MD (3)




(M I HHESODTA] I'l"hﬂ.ﬂﬂﬂﬂtﬂ

MDH Department of

Health

mearch the site Q

News and
Announcements

Bews and Announcements
Home

2011 news releases
2010 news releases
Faodcasts

FSAs

Mews Release
March 4, 2011
Contact information

Multi-state investigation links £. coli 0157:H7
cases to eating in-shell hazelnuts

The Minnesota Department of Health (MDH) and the Minnesota Department
of Agriculture (MDA) are working with counterparts in Wisconsin, Michigan,
and federal agencies to investigate cases of £ colf O157:HT infection
associated with eating in-shell hazelnuts (also known as filberts) purchased
from bulk bins at retail food stores. Three cases have been identified in
Minnesota, three in VWisconsin, and one in Michigan.

In Minnesota, all three cases were male and over 20 years of age. Cases
were residents of Hennepin, Redwood, and Stearns counties. Two were
hospitalized. All have recovered.

Foutine monitoring by the health departments in the respective states
identified £ colf O157:HY cases with the same DNA fingerprint. The
individuals becarme ill between December 20, 2010, and January 28, 2011.
All of the cases have reported eating in-shell hazelnuts from grocery stores.
Of these, six purchased them from bulk bins at these stores and the other
case reported purchasing similar product in a repacked form. Four of the
cases reported purchasing the hazelnuts as part of mixed nuts.
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E Share This
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Public Service
Announcements

RSS Feed

MOH now offers news
releases via RSS

Choose your feed type:

|+| Google™ |

Podcasts
MOH now offers podcasts

Subscribe to podcast feed:

] ITUHE=



E. Coli O157 Assoclated with Hazelnuts,
2011

Interview excerpts from 15! two Minnesota cases

Did | May Date |
. yoe Grocery store where
Item Ate not | have How prepared Varicty or brand
cat | ehten Pieiase purchased
OTHER
Nuts (e.g., almonds I 4 '
) ) 1 ' SCoe G‘U"
pecans, walnuts, ! 5 e’\—icc‘ o4 38 i~ Cashuwor s
peanuts, cashews, 7L ' nuis - ed Since 2
other t)'pﬁ) < CQD\S, -1V
-specify roasted, ; v walnvts, ,),(c; Sit'?c ot \
raw, in the shefl | hazelnuts, ( hrand A
Did [ May |
Item v Ate not | lave How prepared | Varicty or brand || Lu rc;acscd Grocery s:’ore Wherc L
eat eaten by purchased
OTHER
Nuts (e.g., almonds, | it w?t rn Tl enee et | :
pecans, walnuls, ' :_ K3 =1y, i Lty ’ L ’\'
peanuts, cashews, ~og “¥aq, O, ! ‘ w} wke 4 2
other type) /! =gl A, N § B
g A ' | Ters
-specify roasled, ! & BN t lovn
raw, in the shell | Syl St L




E. Coli O157 Assoclated with Hazelnuts,
2011

Investigation of 15t 6 Cases:

« All 6 reported in-shell mixed nut or in shell
hazelnut (filbert) consumption

— Hazelnuts were included in mixed nuts

— 2 reported only in-shell hazelnuts (but not
other in-shell nuts)

« 50f 6 purchased from bulk bins_,




E. Coli O157 Assoclated with Hazelnuts,
2011

Binomial model of probability of number of cases eating
Hazelnuts, estimating background of hazelnut consumption

of 34% " | 5 | c |
#cases with P (atleastthat
1 exposure many hits)
2 i 0.0005
3 | sample size & 00077
4 i 5 0.0492
5 4 0.1837
: 3 04447
7 background rate 2 07487
: 34.0% 1 0.9454
3 1 0 1.0000




E. Coli O157 Assoclated with Hazelnuts,
2011

Case-case comparison study, MN only:
3 of 3 E. coli O157:H7 consumed hazelnuts
7 of 34 Salmonella cases ate any nuts other than peanuts

ilnfo Uersion b6 Statcalc Movemher 1923

+ Dizease — Analysis of Single Tahbhle

Odds ratio = Undefined

’ 18 Cornfield 95+ confidence limits for OR
#*#GCornfield not accurate. Exact limits preferred.
27 27 Ignore relative risk if case control study.

o+

34 37 Chi—-Squares P-values

Uncorrected - 8._81 B.U829881 «—
Mantel-Haenszel: 8.58 A.0A34053 «—
Yates corrected: L.25 B.8212714 A—
Fizher exact: 1-tailed P—wvalue: B.H0154440 «—
2-tailed Pwvalue: H.815444H0 4—

L =N - o

An expected cell value iz less than 5.
Fisher exact results recommended.

F2 More Strata; <Enter* Mo More Stratas; F18 Quit




Traceback

e Traceback to common distributor in California

| Grocery store 1 (MN)

Grocery store 2 (MN)

Distributor B Grocery store 3 (MN)
(MN) Grocery store 4 (MI)
: Distributor A
CA Grocery store 5 (WI
(€A) Distributor C Y (W)
(W) | Grocery store 6 (WI)

Grocery store 7 (WI)

e Recall of in-shell hazelnuts from November 2
through December 22



S. Heidelberg Associated with
Ground Turkey, 2011




S. Heidelberg Associated with

Ground Turkey, 2011

U.S.:

- 136 cases In 34 states

- 37 (39%) hospitalized

- Onset dates: Februarv 27-September 13. 2011

- 1 d e at h : Persons infected with the outbreak strain of Salmonella Heidelberg, by state as of
November 7, 2011*

B 5-9 cases
http://www.cdc.gov/salmonella/heidelberg/111011/map.html



Timeline of Events: Multistate Outbreak of Salmonella Heidelberg Infections
Associated with Ground Turkey — United States, 2011

May 26, CDC begins
coordinating a
multistate investigation

August 3, recall
announced

Ve sies it began during this Sime may ret et be mparted

March-April, retail
ground turkey samples

not collected as part
the investigation
positive for S.
Heidelberg, matched
cases by PFGE

of

http://www.cdc.gov/salmonella/heidelberg/111011/ timeline.html



S. Heidelberg Associated with
Ground Turkey, 2011

o At least 25/51 reporting ground turkey

— Background prevalence of ground turkey
consumption ~11%

— Binomial p-value of 0.00000000015

 Multiple positive food samples, including:

— Positive retails sample (collected as part of a
microbial susceptibility monitoring study,
and throughout the investigation) matched
by PFGE, multi-drug resistant

— Positive sample from a case’s home



USDA United States Depariment of Agriculture
;""'— Food Safety and Inspection Service
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| Search FSIS

You are here: Home / News & Events / News Releases / Aug 2, 2011 AR Firm Recalls Ground Turksy Products...

News & Events

All FSIS = News Releases 5 News & Events
o Search Tips . © News Releases
o AtoZ Inden Arkansas Firm Recalls Ground Turkey Products isse.

Due to Possible Salmonella Contamination

o Video Nevs Releases
Browse by Audience | o RSS Eaeds
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» Science WASHINGTON, August 3 2011 - Cargill Meat Solutions o Multimedia
: . . Corporation, a - satablishment, is recalling
* Regulations & Policies approximately(36 mllllon pounds of dround turkey products

I FSIS Recalls that may be contz g multi-drug resistant strain of
S Department of Agriculture's

b Food Detense & Food Safety and Inspection Nkvice (FSIS) announced today.

£} SHARE

Emerg:

R Aug 3, 36 million pounds of ground turkey

Ground Turkey Chubs - R dati £
Use or Freeze by Dates IR ROE.

of 2/20/11 through Preventing Salmonellosis

8/23/11

® 10 |b. chubs of
Honeysuckle White
Fresh Natural Lean
Ground Turkey with
Natural Flavorings

® 10 |b. chubs of
Unbranded Ground
Turkey w/ Natural
Flavering 2 Pack

® 320 oz. (5 |lbs.) chubs

Wash hands with warm,
soapy water for at least 20
seconds before and after
handling raw meat and
poultry. Also wash cutting
boards, dishes and utensils
with hot soapy water. Clean
up spills right away.

Keep raw meat, fish and



Salmonella Typhimurium
Peanut Butter Outbreak, 2008-2009

3wt




Cases infected with the outbreak strain of Salmonella
Typhimurium, United States, by state,
as of April 20, 2009 at O9pm ET (n=714)

‘I:‘ A

CDC.gov



U.S. Food and Drug Administration

FDA Home Page | Search FDA Site | FDA A-Z Index

Peanut Butter and other Peanut Containing Products Recall List

As of June 12, 2009 |_ ...
3916 entries In list  posue

Note: This list includes human and pet food subject to recall in the United States since January 2009 related to peanut products
recalled by Peanut Corporation of America. This list will be updared as new mformar:on is received. The information is current as of
the date indicated. Once included, all - arn that any information is not accurate, we
will revise the list as soon as possible f recalled human and pet food products

that have heen voluntarily submitted b ifying those products that are subject to
recall

) Bookmark and share

£ Email this page to a friend

Browse by Peanut Containing

Topics on this Page
Brownie Product Recalls
Cake and Pie Product Recalls

ool

Candy Product Recalls < _A- MULTI FL _ _ _
Cookie Product Recalls e DOG&?&E i e ple. Austin Quality Foods, Keebler)

Cracker Product Recalls ,‘_"’""""-zwq., 3 : P 54807-59114) _

Donut Product Recalls SR s o (Example: Crackers with Peanut Butter)
Fruit and Vegetable Product Recalls brand name, description, UPC code
Ice Cream Product Recalls
Peanut Butter Product Recalls
Peanut Pasfe Product Recalls




Salmonella Typhimurium
Peanut Butter Outbreak, 2008-2009

Approaches

e Interviewed cases

e Institutional cases: Menu, interview
of kitchen manager, interview of family
member, invoices

Once peanut butter suspected: | |
 Data on peanut butter distribution to ”"!”'”" J.!!l!!mlll

m-v..l.-

Institutions
* Food testing
Implicated Brand A pb in institutions

e Case-control study including non-
Institutional cases




Investigation Tools

Epidemiologic data

 Extremely sensitive/powerful
— Can detect vehicles with few cases
while ruling-out other exposures

 More sensitive and timely than food
testing
— Vehicles implicated when no product
avallable for testing
— Vehicles implicated more rapidly than
testing food



Power of Epidemiological Data

Schwan’s ice cream, 1994

 Results of epi study and press release
October 7

e Salmonellaisolation from ice cream
October 17

 “Had our announcement been delayed
until the receipt of this confirmation, many
more people would have become ill after
eating this product.”*

*Hennessy NEJM 1996



Some Thoughts on Data Requests

 “Provide all records (lab, interview,
communications, all investigations) regarding
all E. coli cases for X-period of time”

— Provide PFGE (CDC or State-specific)
— Provide “event”

 “The client provided a data practices release;
I'd like to discuss the case”

— We can only release records, not provide
additional interpretation of what is already
on the records



—

Questions, Comments, & Discussion

L_hocolate.L

Carlota Medus, PhD, MPH
Carlota.Medus@state.mn.us
651.201.5527






Judging Causality of an Association

Bradford Hill Criteria

e Strength

 Consistency

o Specificity

« Temporality

 Biological gradient/dose-responsiveness
 Biological plausibility

 Experimental evidence



Judging Causality of an Association

Issues with Bradford Hill Criteria

e Strength, Consistency

— Only rule out that association due to
confounders or other factors

Specificity

— N/A if vehicle contaminated with multiple
pathogens

Biological gradient/dose-responsiveness

— Expects monotonic relationship

Biological plausibility

— Based on prior experience

Experimental evidence

— Unethical in an outbreak situation



