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tailed). An additional patient with E. coli 0157:H7 was
identified by screening E. coli isolates sent to the CDC
from Oregon. K. oxytoca was isolated from two cases
and no controls (it was isolated in Oregon from one of
the controls); B. pumilus was isolated from two cases
and one control. Y. enterocolitica was recovered from one
case only on cold enrichment, suggesting small num-
bers of organisms. Examination of the 45 control emer-
gency-room diarrheal stool specimens yielded K. oxy-
toca from two samples and E. coli 0157:H7 from none.
In the virologic studies we did not detect viral particles
on electron microscopy or immunoelectron micros-
copy or in tissue cultures.

E. coli 0157:H7 was recovered from 6 of 14 speci-
mens from cases and none of 4 specimens from controls
in Michigan. K. oxytoca and B. pumilus were each isolat-
ed from three cases. In both states combined, E. coli
0157:H7 was isolated from 9 of 12 stools collected with-
in four days after the onset of illness, but from none of
7 stools collected seven or more days after onset
(P = 0.002, Fisher’s exact test, one-tailed). In both
outbreaks 0157:H7 was the predominant E. coli isolat-
ed (median of four of five isolates serotyped). The
serotypes of K. oxptoca from patients’ stools were differ-
ent. The E. coli and K. oxytoca were sensitive to all anti-
microbial agents tested, and the B. pumilus had two
different antimicrobial-susceptibility patterns.

E. ¢coli 0157:H7 was not isolated from food samples
collected in Oregon but was isolated from a frozen,
raw, standard-size hamburger patty from a suspected
lot used at the Michigan restaurants during the out-
break period. This patty had been stored at a process-
ing plant in another state, as part of a quality-control
program, and had never been in either restaurant.

E. ¢0li 0157:H7 did not produce either heat-labile or
heat-stable enterotoxin, nor were isolates invasive on
Sereny testing or tissue-culture assays. The organism,
however, did produce a nonbloody diarrhea in infant
rabbits. The laboratories of the U.S. Department of
Agriculture and Pennsylvania State University report-
ed no E. coli 0157:H7 from animals in the United
States. The CDC laboratory detected only one strain
of E. coli 0157:H7 among over 3000 E. coli organisms
serotyped since 1973; it was isolated from a 50-year-
old California woman in 1975 during an acute, self-
limited afebrile illness with severe abdominal cramps
followed by grossly bloody diarrhea.

DiscussION

Two outbreaks of a clinically distinctive diarrheal
illness occurred three months apart in two widely sep-
arated areas of the country among persons who had
eaten at restaurants of a single fast-food chain. A
rare E. coli serotype, 0157:H7, was isolated from ill
patients in both outbreaks and from a retained speci-
men of hamburger patty from a suspected lot in the
Michigan outbreak. We hypothesize that on two occa-
sions, E. coli 0157:H7 contaminated the meat before it
was made into hamburger patties, survived the cook-
ing procedures at the restaurants, and caused illness
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among some people who ate the meat. Apparently,
failure to use meat by lots permitted cases to occur
during a prolonged period in both outbreaks. The low
attack rate in both outbreaks suggested a low level of
contamination of a large volume of raw meat, reduc-
tion of the inoculum by cooking, or unknown host
susceptibility factors. The pathogenesis of the illness
and the source of contamination of the raw meat by
this E. coli serotype are not known.

The evidence that E. coli 0157:H7 was the etiologic
agent in these outbreaks may be summarized as fol-
lows. In two outbreaks this serotype was isolated from
ill persons but not from healthy persons, ill persons
with other forms of diarrhea, or patients who had com-
pletely recovered from bloody diarrhea. The only other
isolate of E. coli 0157:H7 identified at the CDC was
from a patient who had an identical disease in 1975.
Preliminary studies indicate that this E. coli produces
nonbloody diarrhea in infant rabbits, whereas E. coli
isolates from two human control stool specimens do
not (Potter ME: personal communication). ’

The clinical presentation of this illness may be dis-
tinguished from that of the bloody diarrhea or dysen-
tery described in shigellosis, amebiasis, campylobac-
teriosis, or invasive E. coli gastroenteritis by the lack of
fever and the bloody discharge resembling lower gas-
trointestinal bleeding. However, like other causes of
bloody diarrhea, E. coli 0157:H7 may produce a spec-
trum of illness. In Michigan there was evidence of
nonbloody diarrhea among persons who ate the same
foods implicated at restaurants of Chain A. Our case
definition, which required the presence of bloody diar-
rhea, would have excluded milder cases of this illness.

The case report of bloody diarrhea associated with
E. coli 0157:H7 in 1975 suggests that this disease has
occurred sporadically in the past. Descriptions of spo-
radic cases of a similar illness, frequently associated
with antimicrobial use and distinct from pseudomem-
branous colitis, have been reported from several coun-
tries, including Japan and the United States.'” Sa-
kurai et al. reported that colonoscopy revealed areas of
diffuse mucosal hemorrhage or erosion, mostly in the
right colon; biopsy specimens of the mucosa showed
little or no inflammatory change.' In the Oregon and
Michigan outbreaks, only one patient in Oregon had
been receiving an antibiotic (penicillin) before the on-
set of illness. Other reports have described cases of
hemorrhagic colitis not associated with antimicrobial
agents' or cases of so-called ischemic colitis in young
adults.!! Some of these may represent sporadic cases of
the same illness that we have described in these out-
breaks.

Acute hemorrhagic enterocolitis has been reported
in patients with K. oxytoca isolated from their stools,'?
but no control stool cultures were obtained. In the two
outbreaks that we investigated, strains of K. oxytoca
were of several serotypes and were isolated from cases
and controls. Although B. pumilus can induce enteroco-
litis in guinea pigs given clindamycin,'? the B. pumilus
isolates obtained in the two outbreaks were isolated
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from both cases and controls and appeared to include
more than one strain.

E. coli can cause diarrhea by direct invasion of
the intestinal mucosa and by elaboration of heat-sta-
ble enterotoxins or of heat-labile resembling cholera
toxin.'*!® Qur laboratory studies have shown that
strain 0157:H7 does not cause disease by these mecha-
nisms. Strains of E. coli that cause diarrhea by poorly
defined mechanisms have been studied, but they do
not typically cause bloody diarrhea.!”'® E. coli
0157:H7 may cause diarrhea by an as yet unknown
mechanism, perhaps by the production of previously
unrecognized enterotoxins.

Isolation of E. coli 0157:H7, a rare serotype, from
cases in two outbreaks of bloody diarrhea, from the
suspected vehicle for the outbreaks, and from a spo-
radic case of bloody diarrhea in 1975 strongly suggests,
but does not prove, that it caused the illness; proof
may require studies using animal models and perhaps
human volunteers. Similarly, the epidemiology, clini-
cal spectrum, and pathogenesis of this unusual illness
and the reservoir of the putative etiologic agent are still
poorly understood or unknown and require continued
clinical, epidemiologic, and laboratory studies.
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MEDICAL PROGRESS

ABDOMINAL SURGERY
(Second of Three Parts)
Craupk E. WeLcH, M.D., aND RoNaLD A. MaLT, M.D.

CoLonN
Colonoscopy

One of the important uses for colonoscopy is to de-
tect the source of rectal bleeding when the results of a
barium enema examination and a rigid sigmoidoscopy
are normal. Among 306 patients at the Cleveland Clin-
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ic who had rectal bleeding,'!? probable sources were
found in 30 per cent, including polyps over 0.5 c¢m in
diameter in 14 per cent and cancer in 8 per cent. One
hundred five patients also had diverticulosis, which in
the absence of colonoscopy would have been assumed
to be the source of the bleeding. In 10 per cent of the
cases the cecum could not be reached.

The short flexible colonoscope was designed to ex-
amine the left colon. Obviously, it will detect many
lesions but miss others that could have been seen by
total colonoscopy. In the Cleveland Clinic series 44 per
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