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gastroenterititis

birth defects

abortion/stillbirth

septicemia

respiratory failure

kidney failure

amnesia

paralysis

seizures

dementia

Range of Foodborne Illnesses
many

toxoplasmosis

listeriosis

V. vulnificus

botulism

E. coli O157

domoic acid

campylobacteriosis

taeniasis

nvCJD/TSE



Bacterial
Shigella
Salmonella
Bacillus cereus
Campylobacter
Yersinia
Clostridium perfringens
Staphylococcus aureus
Vibrio
Escherichia coli O157:H7
other STEC
ETEC, EIEC, EPEC, EAEC
Listeria

Common Agents of Enteric Illness
Parasitic 
Giardia
Cryptosporidium
Cyclospora

Viral
norovirus
sapovirus
adenoviruses
astroviruses
rotavirus
hepatitis A



Campylobacter
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Disease Reporting

Rules are state-specific

Requirements for specific diseases, outbreaks, 
and “unusual diseases” in general

Some isolates go to PHL for subtyping

Office of Disease Prevention and Epidemiology

www.oshd.org/acd

By law,1 Oregon clinicians must report diagnoses of the speci!ed infections, 
diseases, and conditions. Both lab-con!rmed and clinically suspect cases 
are reportable. The parallel system of lab reporting does not obviate the 
clinician’s obligation to report. Some conditions (e.g., Uncommon Illnesses 
of Public Health Signi!cance, animal bites, HUS, PID, pesticide poisoning, 
disease outbreaks) are rarely if ever identi!ed by labs. In short, we depend 
upon clinicians to report.

Reports should be made to the patient’s local health department2 and 
should include at least the patient’s name, home address, phone number, 
date of birth, sex, the diagnosis, and the date of symptom onset. Most 
reports should be made within one working day of the diagnosis, but there 
are several important exceptions.

Disease reporting enables appropriate public health follow-up for your 
patients, helps identify outbreaks, provides a better understanding of 
morbidity patterns, and may even save lives. Remember that HIPAA does not 
prohibit you from reporting protected health information to public health 
authorities for the purpose of preventing or controlling disease, including 
public health surveillance and investigations; see 45 CFR 164.512(b)(1)(i).

FOOTNOTES
 1 ORS 433.004; OAR 333-018-0000 to 333-018-0015.
 2 Refer to www.oregon.gov/DHS/ph/acd/reporting/disrpt.shtml for a list of local health departments and more details about what to report.
 3 Paralytic shell!sh poisoning, scombroid, domoic acid intoxication, ciguatera, etc.
 4 Outbreaks are "2 cases from separate households associated with a suspected common source.
 5 We can’t list every exotic disease in the world. Ask yourself “Might there be public health implications from a case of possible Ebola, smallpox, melioidosis, or 

whatever?” If the answer is “yes”—or even “maybe”—then pick up the phone. There are no penalties for overreporting.
 6 Including any viral, bacterial, and parasitic infections typically spread by ticks, mosquitos, #eas and their ilk (e.g. relapsing fever, typhus, babesiosis, dengue, 

!lariasis, Colorado tick fever, ehrlichiosis, yellow fever, Chagas disease, leishmaniasis, SLE, WEE, EEE, CCHF, etc.)
 7 STDs, trachoma, TWAR, psittacosis—all of ‘em—even if they’re renamed Chlamydophila.
 8 E. coli O157:H7 is the exemplar of this group.
 9 Fax all childhood diabetes cases to 971-673-0994 (Forms available at www.healthoregon.org/diabetes).

CONTACT YOUR LOCAL HEALTH DEPARTMENT 
For a list of local health department phone numbers go to: 
www.oregon.gov/DHS/ph/acd/reporting/counties.shtml

IMMEDIATELY
Anthrax
Botulism
Diphtheria
Marine intoxications3

Plague 
SARS-coronavirus 
Any outbreak of disease4

Any uncommon Illness of potential 
public health signi!cance5

WITHIN 24 HOURS
Haemophilus in!uenzae
Measles (rubeola)
Meningococcal disease
Pesticide poisoning
Polio
Rabies
Rubella
Vibrio infection

Animal bites
Any arthropod-borne infection6

Brucellosis 
Campylobacteriosis
Chancroid
Chlamydia infection7

Creutzfeldt-Jakob disease (CJD) 
and other prion illnesses 

Cryptosporidiosis
Cyclospora infection
Escherichia coli (Shiga-toxigenic)8

Giardiasis
Gonorrhea
Hantavirus infection
Hepatitis A
Hepatitis B
Hepatitis C
Hepatitis D (delta)
HIV infection and AIDS
Hemolytic-uremic syndrome (HUS)
Legionellosis
Leptospirosis
Listeriosis
Lyme disease

Lymphogranuloma venereum (LGV)
Malaria
Mumps
Pelvic in#ammatory disease  

(acute, non-gonococcal) 
Pertussis
Psittacosis
Q fever
Rocky Mountain spotted fever
Salmonellosis (including typhoid)
Shigellosis
Syphilis
Taenia solium infection/Cysticercosis
Tetanus
Trichinosis
Tuberculosis
Tularemia
West Nile virus
Yersiniosis

WITHIN ONE WEEK
Lead poisoning
Diabetes in a person $18 years old9

PUBLIC HEALTH REPORTING FOR CLINICIANS
 Oregon Public Health Division

Trichinella spiralis in  
muscle tissue

Most reptiles carry and 
excrete Salmonella

Smallpox—eradicated?

Mediastinal widening from 
inhalational anthrax

Big brown bats  
(Eptesicus fuscus)  
can carry rabies

Child with pertussis

HIV-1 budding from  
cultured lymphocyte

A potential source of several 
enteric pathogens

WITHIN ONE WORKING DAY
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Sporadic Case Investigation Questions

Basic demographics

Basis of diagnosis

Hot-button exposure(s)

Identify others at risk

Health education and
individual control measures
(e.g., child care, school,
food handler restrictions)



Review Data to Detect Anomalies

Monitor frequency of reports

Assess demographic and exposure factors

Integrate with lab subtyping 
(e.g., serotype, PFGE) both locally and nationally



What Starts Outbreak Investigations?

Citizen and health care worker reports

Noteworthy spikes in crude case counts

Subtyping clusters

Notification from other agencies

Epidemic Curve
Jack-in-the-Box outbreak

Washington State, 1992–93
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Etiology of Reported Outbreaks

Norovirus
Salmonella
O157
other
unknownunknown

other
O157
Salmonella
Norovirus



Salmonella
N = 19,658

E. coli O157
N = 1,465

“Epilinks” of FoodNet Cases, 2004–06

outbreak
other



Why Investigate Outbreaks?

Stop ongoing transmission

Facilitate diagnosis, proper treatment, and 
prophylaxis

Identify risk factors

Stimulate research

Develop sensible
prevention strategies

Brand X ice cream caused
1994 salmonellosis outbreak—

200,000+ cases nationwide



Who Does the Epidemiology Work?

State/local health departments conduct >95% 
of all enteric disease investigations

CDC participates in a small proportion of total 

CDC is primary agency on a tiny proportion 

States do not work for the feds

Coordination is good, but so is speed

1 or 2 states often set the pace on multi-state 
investigations



Stages of Outbreak Investigations
Recognition

Initial Investigation
find additional cases
identify the vehicle
circumscribe the problem

Later Investigation
trace-backs and trace-forwards
identify root causes

Action
recalls, media and public contact
supplemental research



Stages of Investigations (cont’d)
Reaction
improve production and QA procedures
educate
regulate
litigate







September 8, 2006



Review of Basic Data
No obvious connections or “hot-button” 
exposures reported in routine interviews

Age Sex Onset County

27 F 8/25/06 Marion

37 M 8/25/06 Cowlitz (WA)

17 F 8/30/06 Benton

62 F 8/31/06 Linn



Follow-up “Shotgun” Interviews



Assessing Shotgun Surveys
How likely are we to find x or more out of n 
people eating a given product?

n = number of cases

x = number of cases with exposure

p = background exposure rate



Binomial Calculations
5 of first 6 Oregon/Washington cases reported 
eating bagged spinach

Known spinach consumption rate ~17%

If background is... Probability of 5/6

10% 0.00006

15% 0.0004

20% 0.002

25% 0.005

30% 0.01





Binomial Calculations

Combining initial Oregon and Wisconsin cases: 
13 of 14 reported bagged spinach

Background Probability of 13/14

10% <0.000000001

15% <0.000000001

20% 0.000000009

25% 0.00000016

30% 0.0000016





Oregon Timelines



Summary of Sucessful Investigations
Lab, epi, and environmental help work together

Statistics often are the smoking gun

Food cultures are nice, but rarely necessary

Tracebacks critical to pinpoint problem

Public notification is usually rapid once a source 
is identified

Many agencies get involved as investigation 
progresses

Public/media reaction is unpredictable



Cautionary Notes

Epi and lab capacity varies from state to state

Many clusters elude solution

Methods are improving, so expect to hear about 
more outbreaks



Puffed Rice and 
Puffed Wheat Cereals


