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FIGURE 2. Number of confirmed cases (n = 171)* of Escherichia
coli serotype O157:H7 infection, by date of illness onset —
United States, August-September 2006
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* Confirmed cases with known dates of illness onset reported as of
1:00 p.m. EDT on September 26, 2006.




OoooDgoogooogoooogoogoooooooog

Spinach Outbreak Toll
August/September 2006

205 confirmed illnesses by January ‘07
103 patients hospitalized

3 deaths
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MMWR November 05, 1982 / 31(43);580,585
Isolation of E. coli 0157:H7 from Sporadic Cases dfiemorrhagic Colitis -- United States

Since the beginning of August 1982, stool isolate§ Escherichia coli serotype 0157:H7
have been identified at CDC from specimens obtainefilom four patients in two states.
Three of four patients had an unusual bloody diarrhal iliness; each illness began
suddenly with severe crampy abdominal pain followeaithin 24 hours by watery
diarrhea, which subsequently became markedly bloodyOne patient underwent a
laparotomy to rule out appendicitis. All patients recovered within 7 days without
complications or specific therapy. In one instanceg. coli 0157:H7 was isolated from the
stool of a patient's spouse. This fourth patient hadbdominal cramps and non-bloody
diarrhea. Since early August, 25 additional sporadi cases of this unusual illness have
been reported to CDC, but appropriately collected ool specimens were available in onl
two of these. E. coli 0157:H7 was not isolated froeither specimen. The four patients
with sporadic cases in which E. coli was isolateddm stools and 24 of the remaining 25
patients with sporadic cases had eaten hamburgersoin a variety of sources (including
homes and/or local or national-chain restaurants) whin the week before they became il

Examination of stool samples from sporadic cases tfis recently recognized diarrheal
iliness, currently designated "hemorrhagic colitis; began at CDC after E. coli 0157:H7
was isolated from patients in two separate outbreakof this illness earlier this year in
Oregon and Michigan. lliness was associated with #ag hamburgers at restaurants of
one national chain.

Hemorrhagic colitis appears to be a distinct cliniel entity, characterized by severe
crampy abdominal pain, grossly bloody diarrhea, litle or no fever, a characteristic
barium-enema finding of marked edema involving thececum, ascending and/or
transverse colon, and the absence of usual pathogeim stool.
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Dogmas from the 1980s

« Disease caused primarily by E.cOli57:H7

« Uncommon illness causing sporadic outbreaks
*Associated with ingestion of improperly cooked thamger
« Bloody diarrhea is predictor of disease

« Culture only bloody stools for laboratory diagresi
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« Produces 30 kg (66 Ibs) of manure per day
1 gram contains 10 million coliforms
« 300 billion coliforms passed per day
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Florida Outbreaks at Fairs and
Festivals

February 10-21, 2005

March 3-13, 2005

Twenty-two E. coliO157:H7 infections
including
seven patients with hemolytic uremic syndrome (HUS)
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STEC Outbreaks

(over 400 outbreaks since 1982)

Ground beef

Unpasteurized cider

Ground water

Uncooked vegetables

Lettuce
Spinach
Cabbage
Sprouts
Tomatoes
Milk products
Petting zoos

Fecal oral (person-to-person)
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Diarrheagenic

Escherichia coli

Organism

Disease

Enterotoxigenic E. coli (ETEC)
Enteropathogenic E. coli (EPEC)
countries

Enteroinvasive E. coli (EIEC)

Enterohemorrhagic E. coli (EHEC)

Enteroaggregative E. coli (EAEC)
countries

Diffuse aggregative E. coli (DAEC)
of age

Traveler's diarrhea; infant diarrhea in
underdeveloped countries

Infant diarrhea in underdeveloped

Disease in underdeveloped countries

Hemorrhagic colitis (HC) with severe
abdominal cramps, initial watery
diarrhea, followed by grossly bloody
diarrhea; little or no fever; may
progress to hemolytic uremic
syndrome (HUS)

Infant diarrhea in underdeveloped

Watery diarrhea in infants 1 to 5 years
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Important Terminology

Shigella dysenteriae 1
-Shiga toxin

E. coli O157: H7

-Cytotoxin
-Verotoxin
-Shiga-like toxins 1 and 2
-Shiga toxin producing E._coli
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Major Determinants of Virulence

1.Shiga toxins
-Stx 1
- Stx 2
2.EAE

3.Enterohemolysin

4.Intestinal adherance factors
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L (27 kD)

Generic structure of the Shiga toxins: Compositiorof
the holotoxin depicting - and -subunits. The
subunit is processed in target cells by trypsinlike
enzyme activity and reduction of a disulfide bonda
yield the fully active 27-kd glycosidase.
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Globotriaosylceramide
(GB;) receptor
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Role of Shiga Toxin, Cytokines, Unusually Large Mult  imers of von
Willebrand Factor, and Cellular Injury

Moake, J. L. N Engl J Med 2002;347:589-600
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Clinical Syndromes/Symptoms

1. Incubation period: 3 to 4 days
2. Nonbloody diarrhea, abdominal pain, fever
3. Hemorrhagic colitis

4. HUS
a. Young and Elderly at highest risk
b. Mortality rate 3 to 5%

5. TTP
a. similar pathology to HUS but
involvement of microvasculature
b. occurs mire frequently in adults
c. hallmark: CNS and neurologic
involvement
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Laboratory Diagnosis of EHEC
Infections

a. Culture on Sorbitol-MacConkey medium — confirm
suspicious isolates by performing biochemical
and serological tests

b. EIA test for Shiga toxin 1 and Shiga toxin 2
following broth enrichment

c. Homebrew PCR
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EHEC EIA Procedure

1. Place portion of stool in GN or MacConkey
enrichment broth.

2. Incubate 16 to 18 hrs.

3. Transfer predetermined volume to Shiga toxin
antibody coated microtiter well.

4. Several washings, addition of reagents and
incubations.

5. Add enzyme conjugate and read results.

Total assay time about 2.5 hours which include
about 2.25 hours of incubation time.
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*P.J. Gavin and R.B. Thomson, Jr. 2004. Clinical Ntrobiology Newsletter. Vol 26: 49-56.
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Origins of EHEC

055:H7
Intimin +

EnteropathogenicE. coli
that cause infant diarrhea Enterohemorrhagic or Shiga
toxin-producing E. coli
that cause bloody diarrhea

It appears that the presence of EHEC strain O157:Hhas actually
increased in recent years and was not simply oved&ed before
1982.E. coli0157:H7 strains are closely related to a Shiga tax
negative EPEC strain O55:H7. It is proposed that tls EPEC strain
055:H7 became infected by a bacteriophage that ended Shiga
toxin (SLT); it is now recognized that more than 10 different E.
coli serotypes can express Shiga toxin.
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Laboratory Alliance CNY

Enteric Culture Screen

2003
Hospital Total Cultures Total Toxin Positive*
CGH 293 2
CH 656 7
SJH 696 5
Core 1,031 10
TOTAL 2,676 24

*Confirmed by PCR for Shiga-Like Toxin by NYSDOH and o nly three
Patients were positive for E. coli __ O157:H7.

NOTE: Prior to Shiga toxin assay, culture using Sorb/  Mac plate yielded
0 to 4 isolates annually.
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New York State DOH STEC Experience *

for 2006 (n=92)

E. coli 0157: H7 (20) 22%
E. coli 0157 4) 4%

E. coli 0103 (15) 16%
E. coli 026 (12) 13%
E. coli 045 9) 10%
E. coli other (21) 23%

serogrouping
E. coli awaiting (12) 12%

serogrouping

* Data provided courtesy of: Dr. Robyn Atkinson,3{DOH
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IRL Stool Culture Experience

500 Consecutive Stool Samples for Enteric Culture

July 2004

Protocol
Culture on Sorbitol-MacConkey agar

Broth Enrichment followed by Shiga Toxin Testing
by EIA




OoooDgoogooogoooogoogoooooooog

IRL Enteric Stool Experience

N=500 samples

1 patient sample positive by culture ( E. coli O157:H7)

4 patient samples positive by Shiga toxin assay
a. All confirmed positive by PCR by NYSDOH
b. Subs from enrichment broths:

1. one E. coli O157:H7

2. one E. coli 0128

3. Two Shiga toxin producing E. coli
isolates not 0157, 026, 0103, 0111.
or 0145.
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Connecticut STEC Experience
2000 to 2005

403 Laboratory Confirmed Cases

196 (49%) STEC O157:H7
207 (51%) STEC non-0157
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The Journal of Infectious Diseases 2005; 192:1422-9

Human non-0157 Shiga toxin produciggcherichia col{(STEC)
isolates submitted to the Centers for Disease Coatrd|Prevention for
confirmation, by year, 1983 2008 £ 940).
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Conclusions

Non-O157 STEC produce a range of
illness, from mild to severe disease,
including hemorrhagic colitis, HUS and
death

A substantial proportion of HUS is causec
by non-O157 strains worldwide, but true
incidence is unknown

Source:Johnson et. al. Clin. Infect. Dis. 2006. 43: 1584,
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STX Profiles of 940 non-O157
STEC Isolates

STX 1 only 61%
STX 2 only 22%
Both 17%

Brooks, J.T. et al. 2005. J. Infect. Dis. 192: 142129,
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Significance of STEC non-0157 Isolateq

Non-O157 STEC can cause severe illnes
comparable to STEC 0157 strains

Strains that produce Shiga toxin 2 are mg
likely to cause HUS than those that produ
Shiga toxin 1 above.

Source:Brooks et. al. JID. 2005. 192: 1422.
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Conclusions Antibiotic treatment of children

with E. coliO157:H7 infection increases the risk
of the hemolytic-uremic syndrome. (N Engl J
Med 2000;342:1930-6).
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Prevention
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N Engl J Med 355;19  November 9, 2006

Irradiation of high risk foods as proposed by
Osterholm and NorgaNEJM 2004: 350: 1898).

Kills or reduces food pathogens without impairing

nutritional value or making it toxic, carcinogenic|
or radioactive

Irradiation of high-risk foods could prevent up td
1 million cases of bacterial food borne disease {
results in 50,000 hospitalizations, killing hundse
each year (CDC estimates)
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Summary

* E. coli0157:H7
« causes over 100,000 ilinesses in U.S. annually
* resulting in 2,168 hospitalizations and 61 deathd

« Patients with HUS have 3 to 5% mortality rate

* > 90% of HUS due to STEC

« Primary animal reservoir is ruminant livestock
« foodborne transmission - most common
« direct contact
« fecal-oral exposure

« Bloody stool is not a predictor for disease
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Summary Cont'd

« Most infections caused by shiga-toxin producing
non-0157:H7 E. coli

« Treatment not recommended

« Prevention —
« through cooking of ground meats
* pasteurization of cider
« chlorination of drinking water
« irradiation of food
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