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Epidemiology in Action
It takes a team

Washington state cases N=501
• Age range 4 months-88 years, 

median 8 years
• 49% female

Shiga toxin-producing E. coli
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Outbreak initiated actions

• E. coli O157:H7 was upgraded to become a national reportable 
disease

• The Food and Drug Administration (FDA) increased the 
recommended internal temperature for cooked hamburgers from 
140 °F (60 °C) to 155 °F (68 °C)

• The United States Department of Agriculture(USDA) – Food Safety 
Inspection Service (FSIS) introduced safe food-handling labels for 
packaged raw meat and poultry retailed in supermarkets, testing for 
E. coli O157:H7 in ground meat
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More actions
• USDA classified E. coli O157:H7 as an adulterant in raw meat

• USDA introduced the Pathogen Reduction and Hazard Analysis and 
Critical Control Point (PR/HACCP) program

• National Cattleman’s Beef Association (NCBA) created a task force 
to fund research into the reduction of E. coli O157:H7 in cattle and 
slaughterhouses

• Jack in the Box completely overhauled and restructured their 
corporate operations around food safety priorities, setting new 
standards across the entire fastfood industry.

Multi-state Outbreak of E. coli O157:H7 

• 205 cases 

• 26 states affected 

• Onsets 8/1/06 - 9/15/06

• 141 (71%) female

• 103 (51%) hospitalized

31 (16%) HUS

3 deaths
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Oregon cases N=17
• Age range 2-55 years, 

median 21 
• 59% female
• 38% of ill persons were 

hospitalized, and no deaths 
were reported.

• Most ill persons (77%) were 
reported from California.

Persons infected with the outbreak strains
of Salmonella Heidelberg, by State*
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Persons infected with outbreak strain of Salmonella
Heidelberg by week of illness onset*, 2013-2014, U.S. 

n=633 for whom information was reported as of July 24, 2014

USDA Proposes New Measures to Reduce Salmonella
and Campylobacter in Poultry Products

SUMMARY: 

The Food Safety and Inspection Service (FSIS or ‘‘the 
Agency’’) is announcing that it will begin assessing 
whether establishments meet the pathogen reduction 
performance standards for Salmonella and 
Campylobacter in raw chicken parts and not-ready-to-eat 
(NRTE) comminuted chicken and turkey products. 

In 2015 new standards 

in ground chicken

and turkey products  
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Multi-state Outbreak of Salmonella
Typhimurium Infections

•41 ill in 21 states, 16% hospitalized, 0 deaths
•54% cases female, 
•Age <1-69 years, median 21

Multi-state Outbreak of Human Salmonella Typhimurium 
Infections Linked to Frozen Feeder Rodents

• 22 (61%) of 36 ill persons reported contact with multiple types of 
reptiles. 

• 15 (88%) of 17 ill with information reported exposure to frozen 
feeder rodents.
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Multi-state Outbreak of Salmonella Saintpaul Infections 

•84 ill in 18 states, 28% hospitalized, 0 deaths
•62% cases female, 
•Age <1-89 years, median 27

Multi-state Outbreak of Salmonella Saintpaul Infections 
Linked to Imported Cucumbers 

•34 (69%) of 49 ill persons reported eating various types of 
cucumbers purchased or consumed at multiple locations or 
restaurants. 
•44% general population reported eating cucumbers in the week 
before they were interviewed. 
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 Age range 0-76 years

 69% <10 years; 

 median age is 5 years old. 

 52% female

 30% were hospitalized, no deaths
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Multi-state Outbreak of Salmonella
Typhimurium Infections 

Product trace-back

• Trace-back - African dwarf frogs breeder in Madera, California, Blue 
Lobster Farms. 

• Environmental samples taken at Blue Lobster Farms in January and 
April 2010 and tested in CDC laboratories yielded isolates of 
Salmonella Typhimurium with DNA patterns matching the outbreak 
strain
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November 10th 2008

Salmonella Typhimurium isolates with an unusual
DNA fingerprint or pulsed-field gel electrophoresis 
(PFGE) pattern reported from 12 states. 

• < 1 to 98 years, median age of patients is 16 years 

21% are age < 5 years

 17% are > 59 years

• 48% of patients are female.

• 24% reported being hospitalized, 9 deaths
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April 20, 2009, 714 persons infected with the outbreak strain 
of Salmonella Typhimurium have been reported from 46 states
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Actions – January 2009

• On January 28, 2009, PCA announced a voluntary recall of all 
peanuts and peanut products processed in its Blakely, Georgia 
facility since January 1, 2007 and reported that production of all 
peanut products had stopped. More than 2833 peanut-containing 
products produced by a variety of companies may have been made 
with the ingredients recalled by PCA. 

• Peanut butter and peanut paste, the expanded recall includes 
roasted peanuts and other peanut products and was based in part on 
laboratory testing information from the company. 
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Age range 1-91 – median 41
51% male
12 hospitalizations
No deaths
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Oregon cases N=13
• Age range 0-27, median 2 years
• 62% female
• 1 hospitalization
• No deaths

Epidemic curve, Salmonella
Typhimurium
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Persons infected with the outbreak strain 
of Salmonella Typhimurium, by State*
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Vaccination coverage, Measles outbreak, 
France
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Measles cases by rash onset, France, 
2008−2011
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Geographic spread of
measles, France, 
October 
2008−September 2011
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Unpeeling the onion; an outbreak of 
Salmonella

History

• Bacteria that came to be known as 
distinct genus Salmonella identified 
by Dr. Theobald Smith in the 
laboratory of Dr. Daniel E. Salmon 
in the USDA’s Bureau of Animal 
Industry

Dr. Theobald Smith
1859-1934
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Reservoirs and Survival Techniques

• Many animal species: humans, pigs, 
reptiles, hedgehogs
Some species specificity

Chronic carriage in some

• Environmental sources - Can survive 
for >200 days in soil

• Resistant to drying, freezing

Geographic Quirks

• Javiana: Georgia

• Weltevreden: Hawaii

• Dublin: Oregon, Washington

• Subspecies IIIa, IIIb: Southwest U.S.
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Infectious Dose

• Healthy volunteer studies: >106 needed to produce illness 
in 50%

• Some outbreaks with estimated contamination <103

• Few outbreaks suggesting person-to-person transmission
• Can be lowered by

high gastric pH

previous receipt of antibiotics

immune suppression

Incubation Period

• “6-72 hours”

• 6 hours-10 days
• Median in 1995-6 sprout 

outbreak: 12h-5d (median 4d)

• Probably depends on 
inoculum
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This is a fast moving cluster that was opened this past Friday, with 38 cases already from MI(10), MN, NC, OH, OR(8), SD, 

UT(13), and WY(3). Isolation dates range from 6/20 to 7/7, ages range from 9 to 82 years (median 38), and 66% are female. 

All cases are highly related to each other at 0‐2 alleles by cgMLST. 

This cluster is related (5 alleles) to 2 isolates from the historical cluster 1509MLJJP‐1, which had no suspected vehicle. 

NCBI’s Pathogen Detection Pipeline shows international (UK) clinical isolates and almond isolates matches that are within 

12 SNPs from this cluster. 

Currently, notable exposures include chicken (11/12), beef (9/12), pork (9/12), eggs (9/12), leafy greens (5/12), onions 

(10/12), tomatoes (8/12), and cheese (9/12). Almonds are only reported in 3/12 patients. 

We ask that any newly added states since the initial opening (MN, NC, OH, WY), and states with new additions (MI, OR), 

review available information and update the SEDRIC line list. 
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From 2016‐2019, dry bulb onions were the suspected cause of three 
multistate outbreaks in the United States. We investigated a large multistate 
outbreak of Salmonella Newport infections that caused illnesses in both the 
United States and Canada in 2020
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 Gram negative bacilli

 More than 50 species ; 70 
serotypes 

Legionella 101

 L. Pneumophila Serotype 1 accounts for >90% 
infections

 Ubiquitous; thrives in warm water

 Relatively resistant to chlorine and heat
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History
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Biofilms……..
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Host

Aerosolized 
Droplets

Source

Transmission

Slide courtesy WV Bureau of Public Health

Description of Illness

• Severity varies from mild febrile illness (Pontiac fever) to a potentially fatal 
form of pneumonia (Legionnaires’ disease) 

• Incubation period 2-10 days

• Presents with fever, malaise, myalgia, anorexia, headache

• Respiratory failure 15%

• Death 5-20%
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Legionella Case Counts, Oregon, 2002 − 2021
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Etiology of 928 drinking water–associated outbreaks, by year, 
United States, 1971–2014

Surveillance for Waterborne Disease Outbreaks Associated with Drinking Water
— United States, 2013–2014, Weekly / November 10, 2017 / 66(44);1216–1221
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Disease Occurrence & Outbreaks

• Occurrence is worldwide

• 8,000 – 18,000 cases hospitalized in U.S.

• Outbreaks commonly occur in summer and autumn

• Almost all outbreaks in hotels, resorts, hospital, office building, cruises…..

• CDC reported an increase of 217% with 1,110 cases in 2000 and 3,522 in 2009

-- Deteriorating infrastructure

-- Energy conservation leading to lower water heater temps

-- Increased testing 
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DISCOVERY OF CHOLERA ORGANISM

Cholera came to Florence in 1854 during the Asiatic Cholera Pandemic of 1846-
63. Pacini became very interested in the disease.  Immediately following the 
death of cholera patients, he performed an autopsy and with his microscope, 
conducted histological examinations of the intestinal mucosa. During such 
studies, Pacini first discovered a comma-shaped bacillus which he described as a 
Vibrio. 
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Vibriosis in Oregon, 2022-2023
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Descriptive Epidemiology – Vibriosis, Oregon, 2022
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Vibriosis and Whole Genome Sequencing - ???? 
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Shiga toxin-
producing E. coli

Shiga-Toxin-Producing E. coli  (STEC) O157 

• Common source of foodborne illness in United States

• Gram negative, facultative anaerobe

• Symptoms – diarrhea, often bloody, cramps

• Work and school restrictions

• Reservoirs: cattle, goats, sheep, elk, deer

• Fecal-oral transmission
 Contaminated food, water

 Direct animal contact, person-to-person
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Figure 1

Figure 1. Number of Shiga toxin–producing Escherichia coli outbreaks (n = 40) linked 
to leafy greens in the United States, Canada, or both countries, and all outbreak-
related illnesses (n = 1,212), by year of first illness onset, 2009–2018.

Marshall KE, Hexemer A, Seelman SL, Fatica MK, Blessington T, Hajmeer M, et al. Lessons Learned from a Decade of Investigations of Shiga Toxin–Producing 
Escherichia coli Outbreaks Linked to Leafy Greens, United States and Canada. Emerg Infect Dis. 2020;26(10):2319-2328. https://doi.org/10.3201/eid2610.191418

Figure 3

Figure 3. Outbreak-related Shiga toxin–producing Escherichia coli laboratory-confirmed illnesses 
(n = 1,124 illnesses for which information was available) and food (n = 8; spinach, romaine) and 
environmental isolates (n = 86; soil, water, sediment, scat) linked to leafy greens, by week of 
isolation, United States and Canada, 2009–2018.

Marshall KE, Hexemer A, Seelman SL, Fatica MK, Blessington T, Hajmeer M, et al. Lessons Learned from a Decade of Investigations of Shiga Toxin–Producing 
Escherichia coli Outbreaks Linked to Leafy Greens, United States and Canada. Emerg Infect Dis. 2020;26(10):2319-2328. https://doi.org/10.3201/eid2610.191418
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Wrap Up 
• Post – Assessment: Scan the QR Code:

• Complete the course evaluation 
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