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Abstract

The presence of Escherichia coli 0157:H7, a pathogenic strain of bacteria

*

associated with hemorrhagic colitis and hemolytic uremic syndrome,

was

screened for in Montana from May through September 1987. Microbiological

and biochemical methods of testing were employed in order to determine
presumptive and confirmatory isolates of this organism. These tests resulted in

3 confirmed isolates of 124 tested stools providing the first detection of
Escherichia coli 0157:H7 ever in the state of Montana. Applications and

ramifications of the problem of diagnosis of this bacterial strain, seriousness of
disease, and the importance of screening for it are discussed.
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Introduction

Escherichia coli. from the family Enterobacteriaceae, is a species of
bacterium contained in a genus of gram-negative, motile or non-motile short
rods, which make up the majority of human and other mammalian intestinal
flora.

A particular motile, pathogenic strain of this bacteria, 0157:H7, has been

closely associated with hemorrhagic colitis and can often progress to hemolytic
uremic syndrome, a complication which can prove to be fatal. Much of the
previous work has dealt with screening for its presence, transmission, and

pathogenicity.

This paper focuses on testing for the presence of Escherichia coli 0157:H7
in Montana, where this particular strain of bacteria has never been detected.

Detection has frequently occured, however, in neighboring areas such as

Washington, Oregon, and Canada. An outbreak in Spokane, Washington,
caused the Centers for Disease Control to request Montana's participation in a

western states cross-sectional survey.
Because of the difficulties in recognition of clinical signs and symptoms of
hemorrhagic colitis, obtaining probable stool specimens within the correct

timeframe after the onset of illness, and commercial availability of a screening

medium, no standard screening procedures are used in most laboratories. In
light of the high incidence of isolates in neighboring areas, and the seriousness

1

of disease, we hypothesized that there is also an incidence of Escherichia coli

0157:H7 in Montana and in a high enough percentage to warrant use of a

standard screening procedure.

*

2

Literature Review

Hemorrhagic colitis is a distinct clinical syndrome characterized by watery

diarrhea which rapidly progresses to severe bloody diarrhea, abdominal
cramps, and little or no fever (22). Colonoscopy studies have demonstrated

inflammation, edema, and/or hemorrhage, primarily occurring in the ascending
and proximal transverse colon. Mean duration of illness is eight days (19).

Hemorrhagic colitis had only been associated with a few sporadic cases until

1982, when two outbreaks of this disease occurred in Oregon and Michigan.

These outbreaks introduced a previously unrecognized pathogen, Escherichia
coli 0157:H7, as the causative agent. This rare serotype was isolated from nine
of twenty cases of hemorrhagic colitis and from none of the control stools. Nine
of twelve culture-positive stools were collected within four days of the onset of

illness, but no recovery was made from stool samples collected seven or more
days after illness began (18).

Laboratory investigations into these two outbreaks began with the collection

and examination of stools for the following organisms: Salmonella spp..

Shigella spp-, Escherichia pall, Klebsiella spp.. Yersinia enterolitica.
CampylQbacter s£&., VibriQ ppp., Staphylococcus aureus. Bacillus saa,
#

anaerobic bacteria, and viruses. All specimens were found to be negative for

Salmonella spp.. Shigella spp.. Campylobacter spp.. ova, and parasites.

Further testing ruled out all organisms, except
causative agent (22).

3

E. coli

0157:H7, as the

Investigations into biochemical reactions of 0157:H7 revealed typical E, coli

characteristics, except for the ability to ferment sorbitol, which is true for
93%-95% of E. coli isolated from human sources but does not occur in this

<

strain (20).

These biotypes were initially discovered in 1952 by Rappaport and Henig
who used a sorbitol-based MacConkey agar to distinguish sorbitol-negative
enteropathogenic E. coli (3). Seemingly unrelated at the time, Boley et al.

described undiagnosed hemorrhagic colitis in humans in the 1960's. In the
1970's, the Centers for Disease Control (CDC) Enteric Reference Laboratories

detected only a single strain of 0157:H7, that from a patient in 1975 who had

symptoms similar to those in the Oregon and Michigan outbreaks (20).
Additionally, there is no previous record of

identification of 0157:H7 from

animals in the United States (20). Thus, epidemiological studies tied together

these fragments to form a clinical history, revealing a positive identification of
this seemingly rare disease and its causative agent.

In addition to sorbitol fermentation, plasmid analysis aided in distinguishing
this strain by revealing a relation among

all 0157:H7 isolates in that they

possessed two plasmids, a larger one approximately 72 megadaltons and a

smaller one less than one megadalton (20). One role of these plasmids is to
•

code for the toxins produced by this bacterial strain. Pathogenicity studies were

not as successful as other areas of investigation previously mentioned since the

pathogenesis of hemorrhagic colitis associated with E. coli 0157:H7 remains
unknown (20). What is known is that isolates of this strain produce a vero

4

cytotoxin which is immunologically indistinguishable from the Shiga toxin
produced by Shigella dvsenteriae type I (1), and has been named "Shiga-like

toxin" (14). Also, E. coli Q157:H7 doesn't cause illness by any of the recognized
<

mechanisms of virulence associated with the three

groups of E. coli :

Enteroinvasive E. coli (EIEC), Enteropathogenic E. coli (EPEC). and
Enterotoxigenic E. coli (ETEC). Therefore, it comprises a new group called

Enterohemorrhagic E coli (EHEC) (20).
In addition to investigations into previous records and laboratory studies,

these two outbreaks of hemorrhagic colitis spurred the CDC laboratories to
conduct a surveillance system throughout the U.S. in order to identify and study

isolates of E. coli 0157:H7. During the twenty-one months of surveillance, 103
persons with an illness compatible with hemorrhagic colitis were reported from

28 states. Twenty-eight of these persons from eleven states had stool cultures

confirmed for 0157:H7. All patients recovered, although one patient developed
a complication referred to as hemolytic uremic syndrome, and all twenty-eight
isolates produced a vero cytotoxin (18).

Stool specimens collected during the surveillance period were plated on
MacConkey, MacConkey-sorbitol, and blood agar. MacConkey-sorbitol agar

was prepared by adding one per-cent D-sorbitol to MacConkey agar without

•

lactose. Colonies that were typical of E. coli were selected from plates and

serotyped. For identification of strain 0157:H7 colonies were screened for
sorbitol fermentation and immobilization by using E. coli H7 antiserum (12).

Presumptive-positive isolates (those isolates not rapidly fermenting sorbitol and
5

showing immobilization) were screened with E. coli 0157 antiserum by tube
agglutination. Positive isolates were then identified by biochemical tests and

serotyped using E. coli O and H antisera (2).

4

The success of the CDC's surveillance system caught the attention of some

hospitals and encouraged them to conduct smaller-scale surveillance studies.

For example, a twelve-month stool survey was conducted in a Chicago hospital
in which 106 isolates were sorbtol-negative, two of which were serotyped as

0157:H7. The stool specimens were tested for Salmonella spp.. Shigella spp..

and Campylobacter spp..and were plated on standard enteric media consisting

of eosin-methylene-blue and Hektoen enteric and Salmonella-Shigella agars.

Colonies presumed to be E. coli by inspection were identified and transferred
to a medium made by combining 10 grams of sorbitol with 31 grams of
bromocresol purple agar base. Colonies unable to ferment sorbitol failed to turn

the surrounding medium from purple to yellow. Of the two patients identified as
having hemorrhagic colitis associated with 0157:H7, one had eaten raw ground
beef while the other simply had a case of mild diarrhea (6).
There have also been screening surveys performed in Canada. In Calgary,
two studies have been done at a hospital which yielded 19 isolates of 0157:H7

from 125 specimens collected over a six month period (16), and 116 isolates
•

from 5228 patients with diarrhea in another study (15).

Interestingly, the

incidence of 0157:H7 isolates reported in Canada has increased exponentially

each year since 1982, to 750 isolates in 1986. In 1987, 743 isolates were

reported between January and July alone.
6

Incidence of E. coli 0157:1-17 in

Canada does show a seasonal pattern which peaks in the summer months

between June and September (11).
In response to the increasing popularity in testing for 0157:H7 throughout

9

the U.S. and Canada, Farmer and Davis devised a screening procedure that
proved to be far simpler than the previous methods. They used a single tube
screening method which utilizes a medium containing D-sorbitol and E, coli H7
antiserum. When 0157:H7 is present in this medium, which is referred to as H7
sorbitol medium, two things occur. First, E. coli 0157:1-17 cannot ferment sorbitol

within twenty-four hours, as opposed to 93%-95% of other E. coli strains.
Secondly, immobilization will occur. This technique is based upon the fact that a

motile strain of E. coli

will migrate through semisolid medium (0.4% agar)

unless an antiserum (in this case, H antiserum) to its flagella is incorporated into

the medium thereby immobilizing it. When using this technique on human
diarrheal samples, false-positives may arise but these can easily be detected by

using 0157 antiserum as a confirmatory test. Farmer and Davis found this
technique, when preceded by plating on a MacConkey-sorbitol agar, to be
especially useful in identifying E. coli 0157:H7 (5).
The unexplained rise in cases of hemorrhagic colitis associated with

0157:H7 encouraged a search into the method of transmission of this organism.
•

In the 1982 outbreaks, 0157:H7 was recovered from a raw hamburger patty
which came from the same lot of beef used by restaurants involved in the

Michigan outbreak. The pathogen count was 50 cells per gram of meat (22).
Beef has been suggested as the source of several other cases including the
7

Chicago survey in which one patient had eaten raw ground beef two days prior

to illness. Furthermore, 0157:H7 has been recovered from calf feces, ground

beef, veal sauage and pork samples of animals in Canada (11). This suggests
<

that hemorrhagic colitis is caused primarily by a food-borne agent.
Two other modes of transmission have also been implied. Person-to-person
transmission has been suggested as a secondary means of transmission,

although usually only in institutional settings (20), and raw milk has also been
implicated in several cases. In a 1986 outbreak, Canadian kindergarten
children visited a dairy farm and drank some raw milk. 43 of 74 people visiting

the farm contracted hemorrhagic colitis (10). When samples were taken from
various sources on the farm, however, the only culture-positive samples were

taken from calf feces(11). In August of 1986, two children on separate dairy

farms in Wisconsin developed hemorrhagic colitis complicated with hemolytic
uremic syndrome shortly after drinking raw milk. Fecal samples were examined

from herds on both farms and 0157:H7 was isolated. This represents the first

time that E. coli 0157:1-17 was isolated from an animal source proving that the
organism can be transmitted from animal to human (20). Moreover, frequent
association of 0157:1-17 with beef and recently with raw milk has implied cattle

as a reservoir for this organism.

•

Susceptibility to hemorrhagic colitis seems to be general although young

children and the elderly are more susceptibile to complications. In Canada for
instance, there have been at least eight nursing home outbreaks since 1982

involving 148 cases of hemorrhagic colitis and 23 deaths. In these cases meat
8

consumption and person-to-person transmission was suspected (11).
The most common, severe complication accompanying hemorrhagic

colitis is the hemolytic uremic syndrome (HUS). It is characterized by a
prodrome of bloody diarrhea followed by a triad of microangiopathic hemolytic

anemia, thrombocytopenia, and acute renal failure (7). Besides E. coli 0157:H7,
HUS has also been associated with Salmonella. Shigella, and Campylobacter

(21). In 1983, Karmali, et al., reported cases of HUS associated with
cytotoxin-producing Escherichia coli in stools, 0157:H7 being the most common
serotype identified (8). In a day-care center outbreak in North Carolina, HUS

developed in 8% of children with diarrhea and 27% of children with severe,
bloody diarrhea (21). Two studies performed in Canada yielded high incidence
of HUS. In one, 0157:H7 was isolated from 9 children with HUS, two of whom

died (4). In the other, 12 of 70 nursing home patients with hemorrhagic colitis
developed HUS, all 12 died, in addition to 5 other fatalities among those

patients who did not develop HUS (11).

In April of 1986, the lethal complication struck six children in Spokane,
Washington, proving fatal for one of them. This outbreak prompted the Centers

for Disease Control to contact the Montana Department of Health and
Environmental Sciences (MDHES) requesting participation in a brief,

•

cross-sectional western states survey. In light of the presence of Escherichia
coli 0157:H7 in neighboring areas of our region, we suspected its presence to

be in Montana although 0157:H7 had never been detected in Montana before.

9

Materials and Methods

All stools submitted to the MDHES's Montana Public Health Laboratory for
diagnosis of bacterial diarrheal disease from May through September 1987

were screened for the presence of sorbitol-negative Escherichia coli using
MacConkey (Difco) and MacConkey without lactose (Difco) plus a medium with
one per-cent sorbitol (Table I, p. 12 ).

The initial screening procedure was performed by first swabbing the media
with a sample of the stool, then streaking the plates for isolation. Plates were
incubated for 24 hours. The presence of E. coli is indicated on both types of

media by characteristic pink colonies, whereas E coli 0157:H7 produces clear
colonies on MacConkey-sorbitol agar because of its inability to ferment sorbitol.

Results of these initial tests , as well as all others , were compared to two

control cultures. The negative control for E. coli 0157:H7 was a stock
Escherichia coli culture, and the positive control used was a positive 0157:H7

isolated from the Spokane outbreak.

Sorbitol-negative colonies from initial screens underwent a complete
biochemical profile (Table I, p. 12) in order to determine if the isolate possessed

biochemical characteristics identical to E. coli. with the exception of sorbitol
fermentation. Biochemical characteristics used were those given for the type
strain of £.. coli as listed in Bergey's Manual for Systematic Bacteriology (9) .
First, a straight needle was used to remove part of a colony and inoculate a

Triple Sugar Iron (TSI) (Difco) slant by streaking across its surface and

stabbing into the agar. The TSI slant was incubated overnight. This slant was
analyzed by inspection of the top half of the medium (the slant) and the bottom

half (the butt). E. coli characteristically turns both halves from red to yellow, with

the presence of gas indicated by breaks in the agar (designated A/A A=acid,
10

O=gas). Second, a loop was used to remove some of the culture and inoculate
a tube of heart infusion (HI) broth (Difco). The HI broth was used to inoculate a

sheep blood plate (purity plate), and the rest of the components of the
biochemical profile (Table II, p.13 ).
Isolates that showed reactions characteristic of E. coli. but not fermenting

sorbitol, were designated presumptive Escherichia coli 0157:H7, and
underwent two confirmatory tests: a fluorescent antibody (FA) test and an H

flagellar immobilization test.
The FA test was performed by first preparing a slightly turbid suspension

from the purity plate. A single drop (5-7ul) of the test suspension, of the positive
control (E. coli lot 88-1456) and of the negative control (E coli stock, Seattle)
were each placed into separate wells on an HTC coated multiwell (5mm) slide,

and the wells were allowed to air dry. Next, 5 ul of E. coli H7 rabbit antiserum

(CDC lot 85-0014) were added to each well. The slide was incubated for 20

minutes at room temperature under a moist cover and away from direct light.
The slide was then washed in Phosphate Buffered Saline, pH 7.2, rinsed in

distilled water, and dried. Then, 5 ul of rabbit IgG conjugate antiserum were
added to each well, it was incubated for 20 minutes at room temperature, and

washed and dried as before.The slide was then mounted in buffered glycerol,
pH 7.6, and viewed with fluorescense microscopy. The presence of fluorescein

stained cells was confirmatory for Escherichia coli 0157:H7.
The H flagellar immobilization test was performed in Motility Gl Medium
(Difco), pH 7.2. Tubes of medium were used with and without E. coli H7

antiserum. The flagellar specific antibodies bind to and immobilize the H7
positive E coli.

The tubes were incubated overnight and isolates were

compared with controls. Positive E. coli 0157:H7 isolates were non-motile
(immobilized) in the tube.

1 1

TABLE I.

Flowchart of protocol used in screening procedure.

Diarrheal Stools

Part I

Mac./ Mac.-sorb plates
,—A—

Non-E. coli &/or sorb, pos

Presumptive
sorb.-neg.
E, coli

,frr,ffrr,rrrrrrrjrr<rrrrrrrrrfrrrffrrfrrfrfrrrrrffffrfrrt rrfrrrrMfrfrrrffrrrrfTrTrM/rfrTrrrrrrMfrrrrfrf/rfrffffr/rfrfi

Part II

Sorb.-neg.

r

Biochemical profile
A

A

non- E. coli

Sorb.-neg.

E. coli

Part III

H immobilization test

Fluorescent antibody test

—

A
V

■>

Neg. for
0157:H7

Neg. for
0157:H7

Confirmed
E. coli 0157:H7
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TABLE II.

Biochemical reactions of E. coli 0157:H7

Indole
Methyl red
Voges-Proskauer
Simmon citrate
Hydrogen sulfide on TSI
Urease
Lysine decarboxylase
Arginine dihydrolase
Ornithine decarboxylase
Motility 25°
Motility 37°
Phenylalanine deaminase
KCN (growth)
Malonate
D- glucose
D-glucose, gas
Lactose

+
+
+
+
+
+
+
+
+

Xylose
Mannitol
Maltose
Salicin
Dulcitol
Adonitol
Inositol
Arabinose
Raffinose
Rhamnose
Trehalose
* Sorbitol
Gelatin 22°
Gelatin 37°
Gelatin 42°
Nutrient agar
Nutrient broth

+
+
+
+
+
+
+
+
+

* Indicating the single difference between 0157:H7 and other E. coli strains,
the inability of 0157:H7 to ferment sorbitol.
ft
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Results

Of 124 stools tested in part I of our screening procedures, 10 (8.1%) were shown
to

have sorbitol-negative isolates. MacConkey-sorbitol medium proved to be very

useful in that non-sorbitol fermenting isolates produced clear colonies against the

pink colonies produced by sorbitol fermenters ( Figure 1, p. 15). In comparison, all EL
coli colonies appeared

pink on standard MacConkey agar regardless of sorbitol

fermentation.
In part II of our procedure (Table I, p. 12), biochemical profiles yielded 5 (4.0%)

sorbitol-negative E. coli. Each of these 5 isolates matched up identically with
biochemical properties of E. coli as listed in Bergey's Manual

for Systematic

Bacteriology (9) (Table II, p. 13), except for sorbitol fermentation. This procedure
confirmed isolates as sorbitol-negative, and provides presumptive evidence for

0157:H7.

In part III, confirmatory tests showed 3 of the 5 sorbitol-negative EL coli isolates
to be 0157:H7. The fluorescent antibody test was positive for the three confirmed
isolates. This test was performed in an hour, thus providing clear, rapid results. The

positives were all very bright (+4) , whereas the negatives were non-fluorescent

(Figure 2, p. 16)

The H flagellar immobilization test also gave definitive results. Figure 3, p.

17, shows that 0157:H7

isolates were immobilized by the

H7 antiserum.

Immobilization is indicated by limited growth along the line of inoculation. Turbidity

extending from the line of inoculation indicates motility, as seen for negative isolates
and the negative control.

14

Figure 1. MacConkey-sorbitol plate exhibiting characteristic pink colonies of
sorbitol-positive organisms, and clear colonies of sorbitol-negative organisms
such as E» CQ.I1 0157:H7.

15

(b)
Figure 2 (a) and (b). The results of a fluorescent antibody staining are shown
for a confimed 0157:H7 isolate in (a), and for a negative isolate in (b).

Figure 3 Results of the H7 immobilization test., in which 0157:H7 isolates
are immobilized, compared with non-0157:H7 isolates which are not immobiliized.
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Discussion and Conclusions

Beginning with the outbreaks in 1982 in Oregon and Michigan, there has

been a persistent increase in reports of sporadic cases and regional outbreaks
of hemorrhagic colitis throughout the United States and Canada. The rise in the

number of reported cases is attributed to an increased ability to recognize the
presence of E. coli 0157:H7 through screening procedures and an increased

awareness of the involvement of this strain as a causative agent of disease.
The Centers for Disease Control (CDC) is largely responsible for this
heightened awareness through the national surveillance system which

identified 28 persons from 11 states as having hemorrhagic colitis associated
with E. coli 0157:H7. This

provided evidence that this pathogenic strain is

present throughout the U.S. The CDC contacted the Montana Department of
Health and Environmental Sciences (MDHES) in 1986 and requested
participation of Montana's Public Health Laboratory in a small scale, western

states cross-sectional survey. In response, the MDHES requested that stool
specimens be submitted for screening.

No stools were submitted to the Public Health Laboratory for this study

for an entire year, which raises an important issue concerning hemorrhagic
colitis. The primary reason for the lack of stool specimens is the absence of a

•

clear, clinical picture of this disease. Most other bacterial infections produce
diseases with distinct clinical signs and symptoms. Also, not all physicians may
be aware of hemorrhagic colitis, and so specific requests for testing for

0157:H7 may not always be made. For example, in the Spokane outbreak of
18

1986, clinical signs and symptoms were not clearly those suggestive of E ggh.
In fact, physicians thought the outbreak was caused by Campylobacter, and

treated it as such. It wasn't until the signs of hemolytic uremic syndrome (HUS)

0

began to appear that physicians realized Campylobacter was not the causative
agent. Finally, most people who develop a case of diarrhea do not usually
report to a physician unless it persists for more than a few days and/or becomes
severe. The problem here is that hemorrhagic colitis has a mean duration with

symptoms lasting for eight days (18) and stools collected after six days of the

onset of illness will most likely not give evidence of

0157:H7 (15, 19, 22).

In light of the problems with diagnosis, it becomes apparent that the

only way E coli 0157:H7 can be identified with reliability is during an outbreak
of hemorrhagic colitis. Ironically, when screening studies are performed, most

cases are not from outbreaks,

but from sporadic cases. It was concluded that

all stools submitted for severe diarrhea, bloody or not, should be screened for

sorbitol-negative E. coli. This was necessary since clinical signs are not

distinctive and can mislead diagnosis.
Screening can also present a problem if it is not performed on a select

group of stools. In a Chicago hospital survey,

2552 stool specimens were

screened for E. coli 0157:H7. Of these, only 2 (0.8%) were culture-confirmed
•

isolates (6 ). This extremely low percentage occurred because the stools tested

were from random patients in the hospital. Results are very different if a specific

group of stool samples are tested, as in the Newfoundland and Labrador,
Canada, screen in which all blood-stained stools were tested as one group. A
19

second group of stool samples were randomly-chosen non-bloody stools of
diarrheal illness. In the first group, 0157:H7 was isolated from 22 (19.6%) of

112 stools obtained from 55 patients with bloody diarrhea. In the second group,
>

none of the 1216 randomly-chosen stools were culture positive for 0157:H7

(17). Thus, a standard screening test should be performed on all stools from

patients with bloody diarrhea and only on those with severe cases of
non-bloody diarrhea. Testing all stools is a waste of time and money, especially
when stool specimens are non-bloody or from mild cases of diarrhea.

The most popular screening medium available, which is the one we

utilized in our presumptive test, is MacConkey-sorbitol medium. Through the

use of this medium organisms not fermenting sorbitol produce clear colonies

which contrast well with the pink colonies of sorbitol-fermenting organisms.
Strain 0157:H7, which does not ferment sorbitol, cannot be distinguished from
other E? coli on standard MacConkey medium. MacConkey-sorbitol medium

works very well as an initial screening test, as can be substantiated by our

results in which 114 of 124 (92%) of the stools tested negative for sorbitol

fermentation. This saved much

time and expense in the use of more

sophisticated testing procedures. Thus, the MacConkey-sorbitol medium is most

valuable in the initial screening of suspect stools. This reduced the need for

•

extensive modification of standard procedures by requiring the addition of just
one more medium which is relatively simple to use and inexpensive.

We followed our initial screen with a complete biochemical profile. The

purpose of the profile was to eliminate isolates not generally fitting the

20

biochemical schema of E. coli. The isolates not shown to be EL coli were not

serotyped. We were only interested in confirming isolates that were E. coli
0157:H7. Thus we had no need in this study to attempt the identification of
other isolates. The biochemical profile eliminated 5 of 10 presumptive

sorbitol-negative E. coli ■ When considering the time (24 hours), expense, and
accuracy of running a profile, its value for our purposes seems questionable.

The initial screen using MacConkey-sorbitol medium eliminated over 90% of

the stools sampled, whereas the complete biochemical profile only eliminated
50% of the few isolates that remained after the initial screen Our work showed
that the sorbitol-negative E, coli

yielded from the initial screen should be

subjected directly to confirmatory testing.

The confirmatory tests used showed 3 of the 5 isolates to be E. coli

0157:H7. The first test we used was the fluorescent antibody (FA) test. This test
is very valuable, yielding clear, definitive results in which all positives were very

bright (+4), and negatives were non-fluorescent. There were no indeterminates.
Besides the fact that it is so specific, the FA confirmatory test is very rapid. The
test can be run and results reported within one hour.

The other confirmatory test we utilized, the H7 immobilization test, also
gave very clear results and agreed with the results obtained by the FA test.

•

However, it is not as rapid, requiring 24 hours for results to be read. The CDC

acknowledges the use of both confirmatory tests in laboratory diagnosis when
used on sorbitol-negative E. coli. However, some isolates of E. coli 0157:H7

are naturally non-motile, so it's possible to get false-negative results when
21

using the H immobilization test alone. Therefore, the FA test is the preferred
confirmatory procedure.
Through the use of this protocol for our study, we showed that 3 (2.4%)
*

isolates from 124 stools were confirmed as strain 0157:H7. Our results, along

with those of other screens, indicate that hemorrhagic colitis caused by
0157:H7 will usually be found in sporadic cases. Therefore, in order to

successfully recover 0157:H7 isolates, stools associated with severe diarrheal
illness need to be specifically screened, as is done for Salmonella. Shigella,

and Campylobacter. Our results support the view that laboratories should make
an addition to the present standard protocol for screening stools in order to
recover any 0157:H7 that may be present. The most effective addition to the

standard protocol for this purpose is the MacConkey-sorbitol medium.
The incidence of E. coli 0157:1-17 in Montana as well as throughout the

U.S. and Canada is such that it is essential for all physicians to become more
aware of the existence of hemorrhagic colitis when diagnosing diarrheal illness.

It is also important that the general public be more aware to report cases of

severe, bloody or non-bloody diarrhea. The standard rule in the past for
treatment of diarrheal illness has been supportive care. But due to the incidence

of hemorrhagic colitis and hemolytic uremic syndrome, it is important that

•

symptomatic persons consult a physician and that the physician seek laboratory
diagnosis as the basis for therapeutic treatment of the disease.
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