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A Year of Large Foodborne Outbreaks

E. coli O104:H4 - fenugreek sprouts,
Germany

Listeriosis - cantaloupes from Colorado

Salmonella Panama - cantaloupes from
Guatemala

Salmonella Heidelberg - Cargill ground
turkey

A Year of Large Foodborne Outbreaks
(cont.)

Salmonella Agona - papayas from Mexico

E. coli O157:H7 - strawberries from
Oregon

E. coli O157:H7 - artisenal cheese from
Oregon

E. coli O157:H7 - artisenal cheese from
California




Figure 2: Reported HUS-cases by date of illness onset (diarrhoea) if known; EHEC/HUS-outbreak,
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Case Counts as of June 14, 2011

¢ 3,332 cases
« 818 people with HUS (781 in Germany)
¢ 36 deaths (1.1% case fatality rate)

¢ 100 patients with such severe kidney damage
that will need kidney transplants or dialysis
entire life

% of Cases with HUS — Highly
Virulent Strain?

e 818 HUS cases / 3,332 total cases = 24.5%

¢ Likely hundreds or thousands of milder
cases not diagnosed

— Gastrointestinal symptoms only
— May not have gone to doctor
— May not have been tested

True % of cases that developed HUS likely
quite lower




E. coli Outbreak in Germany — Case
Characteristics
68% female
88% adults aged > 20 years

Attack rates highest in 20-49 year age
group
Northern Germany

lliness onset dates range from May 1 to
June 6

New cases declining during second week
of June

Investigation Timeline

May 25

¢ Case-control study: lettuce, tomatoes,
cucumbers statistically significant

May 26

¢ 3 of 4 organic Spanish cucumbers test
positive for Shiga toxin gene

— Cucumbers considered source
May 31-June 1

¢ STEC from cucumbers not outbreak strain

Investigation Timeline
June 4

» Sprouts suspected based on link between
outbreak restaurants/cafeterias to one sprout
producer in northern Germany

June 10

» Announce definitively that bean and seed sprouts
are outbreak vehicle

— Restaurant cohort study

— Isolation of outbreak strain from open package
of sprouts from case household garbage

¢ Lettuce, tomato, cucumber advisory lifted




Salmonella

Non-typhoidal salmonellae important
foodborne pathogens

— 1.4 million illnesses per year

— 15,000 hospitalizations

— 400 deaths

Leading cause of foodborne outbreaks

— Foods of animal origin, including poultry,
are common vehicles

— Other foods may be contaminated with
animal feces

A Nationwide Outbreak of Salmonella
Montevideo Infections Associated
with Salami Products, 2009-2010

Outbreak Timeline

¢ Nov. 30: 106 S. Montevideo isolates
nationwide with collection dates 6/14/09 to
11/10/09 (4 in MN)

¢ Previous food matches: fish food, dog food,
crimped oats from petting zoo

» Suspect exposures: Hispanic grocery store
(CA), salsa (6/8 in OR), Wal-Mart shoppers




Cases Infected with the Outbreak Strain of ~ Salmonella Montevideo, United States, by State,
as of November 30, 2009 (n=106)

[ 1-5 cases \
[ 6-10 cases

[ 11-19 cases
[ 20-50 cases
Ml >50 cases

Outbreak Timeline (cont.)

¢ Dec. 15:

— Pork products (carnitas from Hispanic
grocery store, BBQ from SC hunting trip),
spices/meat seasoning, BBQ sauce

e Jan. 6, 2010:
— Spices collected from an OR case all negative

— 3 new open-ended interviews; prepackaged
spicy Italian sausage variety pack reported

Outbreak Timeline (cont.)

¢ Jan. 11: Multiple reports of cases consuming
Italian subs with prepackaged variety meat
packs

— Salami, capocollo, bresaola, prosciutto

— Purchased at warehouse grocery stores




Shopper Cards Provide Critical Clue

e January 2010: WA Dept. of Health collected
shopper cards from ill persons who shopped
at one warehouse store chain

— 5 of 7ill persons purchased Daniele brand
Italian-style deli meat before illness onset

— All purchased before illness onset

Outbreak Timeline (cont.)

e Jan. 20:

— Salmonella identified in unopened
product

« Sopresatta from another variety
pack

e Jan. 21:

— Preliminary case-control study
results implicate salami




Outbreak Timeline (cont.)

e Jan. 22

— Italian gourmet variety pack collected
from IA case positive for  Salmonella

¢ All subsamples from 3 meats
positive

Tracebacks Begin

¢ Tracebacks: Daniele brand products
produced in 3 Rhode Island establishments

¢ January 2010: USDA and RI Department of
Health began investigation

Product Testing Results

¢ Outbreak strain identified from 8 samples of
Daniele brand salami products

— 6 open products from case-patient
households

— 2 intact, sealed products at retail




Salami as Vehicle?

Long shelf life; difficult to identify as cause
Cured, dried, and aged

Salmonella unlikely to survive (?)
Unlikely vehicle

Salmonella identified in open container of
pepper collected from Daniele plant

Pepper Coating

¢ Some Daniele salami products contained a
pepper coating, applied after lethality step of
production

— Used both red and black peppercorns

W,

Treatment of Spices/Pepper

Pepper savored since ancient times
Pepper is a raw product, a fruit
Ready-to-eat

Pepper treatment not required

— Irradiation

— Steam

— Ethyloxide

Vietnam, India, Indonesia are major
exporters




FDA Pepper Investigation

3 Asian Countries
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Salmonella Senftenberg
* Found in salami samples
— Retail and patient household
¢ PulseNet identified 6 ill persons

¢ 2 purchased a recalled salami product during
the week before illness

New Vehicles for Transmission/
Globalization/Industrialization of Food
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Multi-State Cluster of E. coli O157:H7
Infections, Dec. 2010-Feb. 2011

February 7, 2011

* MDH determined that 2 clinical E. coli O157:H7
isolates submitted through routine surveillance
had indistinguishable PFGE patterns

» Wisconsin Department of Health called MDH
regarding 3 case isolates with same pattern

¢ 1 matching case in Michigan

« Multi-state investigation initiated

Multi-State Cluster of E. coli O157:H7
Infections: First 6 cases

Median age, 63 years
83% male

— 15-year-old male

— 55-year-old male

— 62-year-old male

— 64-year-old male

— 70-year-old female
— 78-year-old male

Interview Excerpts from First 2
Minnesota Cases

Did | May |

Date | Groeery store where
purchased purchased

[ Muts (e.g., almonds, |
| pecans, walnuts,
peanuts, cashews,
other type)
-specify roasted,
raw, in the shell




Investigation of First 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)

¢ 5 of 6 purchased from bulk bins
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Product Traceback

» Traceback to common distributor:
DeFranco & Sons of California

Cashwise (MN)

Cobums (M)

[Russ Davis (MN)_]=—=>[ Tezstzems (0]

Super One (MI)

Supervalu (W)

Potato King (V1) <
Guiling (W1)

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

E. coli O157:H7 Outbreak Cases by
Week of lliness Onset

Cluster  Press Release
Detected & Recall
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Multi-state investigation links E. coli O157:H7 cases to eating
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E. coli O157:H7 Isolation from
Hazelnuts
* March 5: E. coli O157:H7 isolated from
hazelnuts from Minnesota case home
— March 7: outbreak PFGE subtype confirmed

» March 25: Outbreak PFGE subtype of E. coli
0157:H7 isolated from mixed nuts returned to
distributor in Wisconsin

» March 28: Outbreak PFGE subtype of E. coli
0157:H7 isolated from mixed nuts collected
from distributor in California

E. coli O157:H7 and Hazelnuts

New vehicle-pathogen combination

Example of why a company should maintain
internal traceability

Could lead to changes in production

— Previous Salmonella outbreaks with almonds
led to pasteurization

How did the hazelnuts become contaminated?




Pests and Pets

A Multistate Outbreak of Human
Salmonella Typhimurium
Infections Associated with Aquatic
Frogs, United States, 2009-11

Outbreak Detection, July 2009

¢ Utah had 5 cases of Salmonella
Typhimurium since April

— Indistinguishable PFGE patterns
¢ 18 cases from 9 states same PFGE pattern

¢ Multistate outbreak investigation began




Patient Characteristics,
April 1, 2009 — March 31, 2010

Demographics n=113

Age, median (range) 5 (<1-73)
< 10 years old 7%

Female 53%

Outcomes n=>54
Hospitalizations 35%
Deaths 0

Hypothesis Generation

11 hypothesis-generating interviews
—100% reported Cheese Cracker Brand A
— 100% reported Fish-shaped Cracker Brand B
— 73% reported an aquatic pet ( e.g., fish, frog)

Hypothesis Generation
11 hypothesis-generating interviews

—100% reported Cheese Cracker Brand A
—100% reported Fish-shaped Cracker Brand B
— 73% reported an aquatic pet ( e.g., fish, frog)




Hypothesis Generation
¢ 11 hypothesis-generating interviews

—100% reported Cheese Cracker Brand A
—100% reported Fish-shaped Cracker Brand B
— 73% reported an aquatic pet ( e.g., fish, frog)

Hypothesis Generation
¢ 11 hypothesis-generating interviews

—100% reported Cheese Cracker Brand A
— 100% reported Fish-shaped Cracker Brand B

— 73% reported an aquatic pet ( e.g., fish, frog)

Matched Case-Control
Multivariate Results

Adjusted
Exposure mOR 95% ClI

Frog 9.3 13 -

Fish 16 0.1-284
Fish Cracker B 1.9 0.2-285




Frog Type

e 20/21 (95%) reported an African dwarf frog

African Dwarf Frogs

Native to Africa

Exclusively aquatic frogs
Live 5-18 years

Sold in pet, gift & toy stores
Targeted toward children

No regulation of frogs

Frog Habitat Cleaning
April 1, 2009 — March 31, 2010
(n=29)

Exposure

Not cleaned
Bathroom sink
Kitchen sink
Bathtub
Outside
Laundry sink




Frog Habitat Cleaning
April 1, 2009 — March 31, 2010
(n=29)

Exposure

Not cleaned
Bathroom sink
Kitchen sink
Bathtub
Outside
Laundry sink

28%
28%
28%

7%
7%
3%

Frog
Aquarium

Frog Habitat Cleaning
April 1, 2009 — March 31, 2010
(n=29)

Exposure

Not cleaned
Bathroom sink
Kitchen sink
Bathtub
Outside

28%
28%
28%

%
7%

Laundry sink 3% Frog Baby Bottle Baby
Aquarium Bottles Brushes Formula

Environmental Testing and Traceback

¢ Environmental samples from
frog aquariums

— 4 patient homes in 4 states
(CO, NM, OH, UT)

— All yielded outbreak strain

¢ Traceback investigations
converged to single U.S.
breeder




Breeder’s Facility

Conclusions

» First multistate outbreak of Salmonella
associated with frogs

— Spanned at least 2 years
— Predominantly children

» Outbreak is still ongoing with 241 cases
from 42 states

» April 19, 2011 breeder suspended sales

Consumer/Patient
Recommendations

Increase awareness of risk of Salmonella
infection from frogs

Consider frogs, habitat, water
contaminated

Wash hands thoroughly
Keep habitats away from food-prep areas

Children < 5 years, elderly,
immunocompromised should avoid all
contact with frogs and keep out of home




An Outbreak of Multiple Enteric
Pathogens Associated with Raw
Milk, May - November 2010

Initial Investigation

* On 5/21/10, 3 cases of E. coli O157:H7 with
indistinguishable PFGE patterns
interviewed and raw milk was identified as
likely common vehicle

* Raw milk from Hartmann Farm, Gibbon, MN
* MDH notified MDA




Farm Details

Not certified as organic; not inspected
Lost Grade B milk license in 2000
Apparent illegal off-farm sales of milk

lllegal production and sale of cheese
and ice cream made from raw milk

5/26/10 search of farm - illegal sale of
custom slaughtered meat; all items
embargoed except for chicken and eggs

Outbreak Summary

8 cases confirmed
Onset dates May 1 to June 1

Median age 12 years (range, 4 months -
78 years)

5 (63%) hospitalized; median duration of
hospitalization 3 days (range, 2-13 days)

—1 case of HUS

E. coli O157:H7 Outbreak Associated
with Raw Milk, May-June, 2010

Secondary Case

Number of Cases

Onset Date




Outbreak Summary

* 6/8 reported exposure to raw milk/cheese
from implicated farm

— 1 child likely consumed at friend's
house

— 1 secondary (sibling) case

Environmental Samples

26 samples positive for E. coli O157:H7 with
outbreak PFGE pattern

— calf pens/calves, heifers, cow pen, pasture,
steer yard, sheep

16 samples positive for  Cryptosporidium
12 samples positive for Campylobacter jejuni

1 sample positive for Yersinia enterocolitica

Pulsed Field Gel Electrophoresis on  E. coli 0157
Isolates, June 3, 2010
PFGE-Xbal
Patient 1
Patient 2
Patient 3
Patient 4
Patient 5
Environmental 1
Environmental 2
Environmental 3
Environmental 4
Environmental 5
Animal 1
Animal 2
Animal 3




Ongoing Transmission of Pathogens

» 4 cases of Cryptosporidium parvum and
3 cases of Campylobacter jejuni linked
to farm, July - October, 2010

— linked molecularly to environmental
samples

*Raw Milk
TR GERNEYS

Raw Milk — A Serious Health Risk

* Raw milk is a well established source of
human iliness

Campylobacteriosis Q fever
Salmonellosis Listeriosis
E. coli 0157 Yersiniosis
infection Streptococcal
Cryptosporidiosis infections
Tuberculosis Brucellosis

Brainerd diarrhea




Common Profiles of Raw Milk Iliness

¢ Acute gastroenteritis

— Fever, diarrhea (often bloody),
abdominal cramps, vomiting

e Complications

— Hemolytic uremic syndrome,
Guillain-Barre” syndrome, death

* Vulnerable population

— Children, elderly, pregnant women,
immunocompromised

The problem now is not how to get the most
nutritious milk but one which does not kill.

But in New York City the main problem appears
to be not how we shall secure the best growth
for our children but how can we best keep
them alive so they can grow at all.

Historical Figures

Louis Pasteur (1822-1895)

« 1862-1865, pasteurization to inhibit
“souring” of wine and beer; later milk

Milton J. Rosenau, MD (1869-1946)

 "Next to water purification, pasteurization
is the most important single preventive
measure in the field of sanitation.”




History of Pasteurization and Sale

» Pasteurization had become the norm by
the end of the 1940s

« Interstate sale of unpasteurized dairy
products banned in 1987

e 29 states currently allow raw milk to be
sold in some capacity

Legal Sale of Raw Milk

Hlllegal

[[] Goat milk only
[l Farms only

[l Farms and Retail

Minnesota Raw Milk Regulations

* Minnesota allows for raw milk to be
“occasionally secured or purchased for
personal use at the farm where the milk is
produced”

— Must go directly to farm

— Bring their own container




Opposition to Pasteurization

« Some advocates believe pasteurization:

— Removes naturally occurring enzymes,
vitamins, and minerals

— Kills “beneficial” bacteria
— Promotes pathogens

—Is a government conspiracy

Opposition to Pasteurization (cont.)

* Some advocates believe raw milk:
— Tastes better
— Enhances fertility
— Contains anti-viral agents

— Prevents and treats disease (e.g., asthma,
allergies, heart disease, cancer)

Truth in Pasteurization

* The validity of any health or nutritional
benefit from consuming raw milk has never
been scientifically proven

« Pasteurization does not meaningfully
change the nutritional value of milk

« Pasteurization has never been found to be
the cause of chronic diseases, allergies, or
developmental or behavioral problems




Truth in Pasteurization (cont.)
¢ Pasteurization does inactivate some
enzymes in milk

— These are not thought to be important in
human health

¢ Some nutrients are reduced by
pasteurization

— U.S. diet has plenty of other sources of
these nutrients (e.g., Vitamin C)

Climate Change and
Emerging Infections?

Clinical Course of lliness in 7-Year-Old Girl

Headache

16 17 18 19 20

Date
August 2010
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Clinical Course of lliness in 7-Year-Old Girl
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Intensive care unit
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Clinical Course of lliness in 7-Year-Old Girl

Headache

Fever

Seenin ER

Seizure
Intensive care unit

Bacterial cultures of
cerebrospinal fluid (CSF) negative
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Clinical Course of lliness in 7-Year-Old Girl
Headache Eever

Seenin ER .
Seizure

Intensive care unit

Bacterial cultures of
cerebrospinal fluid (CSF) negative

Death
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Date
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Wright’s Stain of CSF from Patient

Naegleria fowleri

Thermophilic, free-living ameba (FLA)

Fresh water

Proliferates above 30° C (86° F)

Introduced into nose during activities in water
Can migrate up olfactory nerve to brain
Primary amebic meningoencephalitis (PAM)




Naegleria fowleri

Thermophilic, free-living ameba (FLA)

Fresh water

Proliferates above 30° C (86° F)

Introduced into nose during activities in water
Can migrate up olfactory nerve to brain
Primary amebic meningoencephalitis (PAM)
111 cases in United States 1962—-2008

— 1 survived

How Could It Be PAM?

Number of case reports of primary amebic caused
by state of exposure, USA, 1962-2008

gleria fowleri(n=107)

* Epidemiol. Infect. 2010; 133:968-975

Brain Histology Consistent with PAM

Hematoxylin and Eosin Immunofluorescent Antibody

N\




Patient History

¢ Previously healthy 7-year-old

« No travel outside Minnesota in month prior to
IESS

¢ Frequent swimming outings for several hours
— Practiced handstands underwater

— Parents reported water very warm

Timeline of Swimming Exposures and lliness
Lake A  Lake A Lake B River

lliness Onset Death

6 9 12 15 16 21
Date
August 2010

Timeline of Swimming Exposures and lliness
Lake A Lake A Lake B River

lliness Onset Death

6 9 12 15 16 21
Typical incubation August 2010




Timeline of Swimming Exposures and lliness
Lake A  Lake A Lake B River

lliness Onset Death

6 ‘9 12 15 16 21
Typical incubation August 2010

Exposure Site Features

Surface | Maximum Water
Area Depth Temperature
(acres) | (meters) (°C)

«*Depth of 1 meter at collection area

Lake A
Organic Matter and Algal Bloom




Environmental Testing Results

¢ N. fowleri cultured from Lake A water and
sediment

N. fowleri not found at other 2 swimming sites

Genotyping demonstrated water samples and
case-patient matched

Daily Maximum Air Temperature near Lake A Prior to
lliness Onset, August 1-15, 2010
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Minnesota’s Temperature was “Much Above
Normal” in August 2010

[] Near normal
D Above normal
B Much above normal

hitp:/iwww.ncdc.noaa.govisotc




Measles in the United States

Before introduction of vaccine (1963)
approximately 500,000 cases annually

1989, 2nd dose recommendation

1998, ACIP and AAP recommendation for
school entry requirements

Fewer than 150 cases reported each year
1997-2004

U.S. Measles Cases, 1985-2010

United States Measles Cases, 1985-2010
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Measles in Minnesota, 2005-2010

¢ 6 cases in 2005-2009

e 2 imported (African adoptee, visitor
from Kuwait)

* 2 international travel

« 1 extensive domestic travel

1 no travel or known exposure
* 3 unrelated cases in 2010

Measles in Minnesota, 2005-2010
(cont.)

* No transmission from any of these cases

* Most recent transmission within
Minnesota occurred in 1997

¢ Highly vaccinated population

Measles Outbreak, 2011

March 2, measles confirmed in a 9-month-old
infant

Index case found retrospectively; 30-month
old, U.S.-born, returning traveler from Kenya
with rash onset on February 15

Index case attended drop-in daycare and
was the source of exposure for 4 cases
including the first identified case

20 cases linked to the 30 month-old




Measles Outbreaks, 2011

To date, 26 confirmed cases
2 outbreaks
All import-associated

23 were unvaccinated or had
undocumented vaccine status

Exposure Settings for Outbreak Cases

Index cases acquired infection in Kenya
Drop-in daycare

Hospital

Clinic

Household

Congregate living for the homeless (8
cases exposed — secondary and tertiary
spread)

Laboratory Confirmation for
Outbreak Cases (n=26)

Genotyping at CDC and MDH revealed index
case and linked cases are B3 in first
outbreak, endemic in sub-Saharan Africa




Measles Genotypes

Distribution of measles genotypes associated with e ndemic
transmission in various areas of the world based on
information available in 2002.

JID 2003; 187 (supp 1) Rota and Bellini

Hospitalizations for Outbreak
Cases (n=26)

5 hospitalized
12 had dehydration (vomiting and diarrhea)
3 pneumonia, 1 sepsis, 1 croup, 7 otitis media

1 required ventilator support for 15 days
(hospitalized 27 days)

Outbreak Control Efforts

* MMR for persons without evidence of immunity
and within 3 days of exposure

« |G for persons without evidence of immunity
and within 6 days of exposure

« Children 6-11 months living in selected
congregate living facilities receive 1 dose of
MMR

* Children in Hennepin County and those of
Somali descent receive early 2 " dose of MMR
(Somali descent recommendation was omitted
in last Health Advisory Update)




#5855 World Health
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Measles outbreaks spread across Europe
Copenhagen, 20 April 2011

Thirty countries in WHO'’s European Region have
reported a marked increase in measles cases, with

6500 so far in 2011. Epidemiological investigations and genotyping by
laboratories confirm exportation of the virus among several countri es in the
Region and to other regions of the world. Outbreaks and the further spre ad of
measles are likely to continue so long as people remain unimmunize d or do not
get immunized on time according to the routine immunization schedule.

France faces the largest outbreak, with 4937
measles cases officially reported from January
to March 2011, a figure almost equal to the
total of 5090 cases reported for whole of 2010.

Change in Geographic
Range/New Agent

Emergence of Powassan Virus in
Minnesota, 2008-2011

Powassan virus (POW) first isolated from

a fatal case of encephalitis in a child in
Powassan, Ontario in 1958

Flavivirus, transmitted by  Ixodes species
ticks

44 cases 1958-2007 in U.S. and Canada
In 2008, POW identified in a 10 year-old in
Minnesota




Emergence of Powassan Virus in
Minnesota, 2008-2011 (cont.)

11 cases 2008-2011 in Minnesota
Median age, 52 (10-70 years); 10 male

Fever/headache (11), confusion/delirium
(7), rash (6), muscle weakness (8)

6 required ventilation
1 died

6 had long-term sequelae of weakness,
dizziness, speech abnormalities

Questions?




