ESCHERICHIA COLI DIARRHEA

A Small Hospital Outbreak Among Infants
Caused by Serotype Os55:B5*
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Introduction

It is known that certain types of E. coli which contain a special
kind of antigen, called B, may play a principal role in the etiology of
epidemic diarrheas among infants and small children. Although noted
previously by some other authors, this relationship could not fully be
understood until the work of Kauffmann et al., in 1943, made possible
the serological classification of the group of Escherichia. In 1945,
Bray reported an outbreak caused by an E. coli strain first named
Escherichia coli neapolitanum, which proved later to be enteropath-
ogenic E. coli serotype O111:B4.! Since then, many reports have been
published dealing with this etiological relationship, with some
epidemics caused by these organisms, and with new serotypes found
to be related to cases or outbreaks of infantile diarrhea, 2-1

In recent years in Turkey, Aksoycan,!? and also Demirag and
Yalginkaya 13 have isolated the most common serotypes, namecly
O55:Bg, Or11:B4, O26:B6 and O86:B7 from gastroenteritis cascs in
children. But to date, as far as we could determine, there have been no
publications about epidemics which proved to be etiologically related
to any of the enteropathogenic types of E. coli.

In a previous review article we have summarized present knowledge
of the enteropathogenic types and their role in infantile gastroen-
teritis. 4 During a period of three years (September 1957 through Sep-
tember 1960)in our laboratory a total of 52 strains of enteropathogenic
E. coli were isolated from children. Of these, 36 were O55:Bs, 7 were
Or11: By, 6 were O127: B8, and 3 were O26:B6. But, with the excep-
tion of a few cases, there was not enough evidence to establish a direct
correlation between the clinical cases and the strains isolated. The
clinical symptoms, contagiousness, season, incubation period and age
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of the patients did not coincide with the characteristics specified for E.
coli diarrheas. It is known that a single finding, such as the isolation
of an enteropathogenic type of E. coli from the stool of a person with
diarrhea, is not sufficient to implicate the strain isolated as the eti-
ologic agent of the sickness. As discussed later in the text, some other
factors must also be encountered in order to establish a rclationship.

At our hospital, 11 infants with diarrhea repcatedly revealed
E. coli type Os55:Bg in their stools. This finding, and the results
of the other clinical and bacteriological investigations, assure us that
the strain isolated from these infants was the causc of the diarrhea.
This outbreak is the subject of the present paper.

Material and Methods

Recctal sw bs were streaked over the surfaces of Endo plates. After cighteen
to twenty-four hours’ incubation at 37 C., E. coli colonies were tested first with
polyvalent and then with individual E. coli (OB) agglutinating sera, on slides.
We used Os5:B5, Or111:B4, 026:B6 and O127:B8 antisecra, which were
all obtained from Lederle. Only strongly positive complete agglutinations which
were easily visible with the naked eye and appeared within a few minutes were
considered to be positive. All results were subjected to the confirmation of the
National Salmonella and Shigella Center (Dr. Namik Aksoycan, Refik Saydam
Central Institute of Hygicne, Ankara Turkey) by slide and tube tests.

Results

The results with which we are concerned here, are summarized
in figure 1.

Aswill beseen, the serotype Og5:B5 was isolated first on June 23,
1960, from a 13 day old baby (N. S.) with diarrhea, in the premature
ward. This was followed by seven successive isolations from infants
with diarrhea in the same ward, and three from another ward called
the Saban §ifai. All of the strains isolated during this outbreak
belonged to the serotype Osg5:Bs.

During the same period, repeated stool cultures from the other
infants, diarrheal or healthy, as well as from 12 of the personnel
working in these two wards, were also carried out, but none were found
to be positive for the serotype Og5:B5.

Infant stools were typical for this kind of diarrhea: watery
and cxplosive in character, and containing no blood or pus at any
time. Ncw cascs, as is seen, occurred always within the incubation
period, i.c. six to twelve days, as reported for this kind of diarrhea.






180 . Tue TURKISH JOURNAL OF PEDIATRICS

In spite of repeated cultures on special culture media, no other
organisms capable of causing diarrhea, such as Salmonella, Shigella,
Staphylococcus, etc., were isolated. Itis assumed that the strain re-*
sponsible was introduced to the hospital by a patient with prodromal
signs, or by a.healthy baby or adult with no signs of diarrhea, or
perhaps by food.

By way of treatment, in addition to general precautions, 6 infants
were given only Entobacin (i. e. neomycin plus bacitracin) as antibi-
otic, 20-40 mg. per kilogram of body weight per day; 1 was given only
chloramphenicol, 20-40 mg. per kilogram of body weiglit per day; 3
were treated with a combination of Entobacin and chlor:mphenicol;
and 1 with Entobacin and streptomycin, 50 mg. per kilogram of
body weight per day.

Most of the children responded satisfactorily to treatment. As
will be seen in figure 1, diarrhea disappeared within five to fiftcen
days after starting the antibiotics and simultaneously E. coli Og5:B5
also disappeared from the stools. Again, as is seen, there was a fairly
close correlation between the clinical and what we may call the
bacteriological recovery.

Out of these 11 patients, 3 (1. E., S. G., and B. T.) were, unfor-
tunately, lost. In one case, (I. E.; see fig. 1), the following
information might be of value in explaining the death: this infant
was discharged on July 6, 1960 at the insistence of his family while
he still was carrying the serotype Osg5:Bs in his intestine although
he seemed to be slightly recovered. A prescription for antibiotics was
given to the family, but whether they used the drugs or not we do not
know. After eight days they returned with a story of diarrhea
continuing for four days; the child was admitted to the hospital, E.
coli O55:B5 was cultured again from the stool on the day of admission
and he died the next day. ‘

The last isolation of the same type of E. coli occurred on July
20, 1960, After that date, all cultures from children in these two wards
both healthy and diseased, were negative for the type responsible.

Discussion

According to our present knowledge, enteropathogenic E. coli
strains can be found in the intestinal tracts of both healthy and diar-
rheal infants and adults, but less often among healthy subjects than
among infants with specific diarrhea. For example, Dunni-Horkawicz 18
found that enteropathogenic types could be isolated from 50 per cent of
345 diseased children and, by contrast in a control group of 1000
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findings coincide well with the requirements set forth above.
Basing our conclusion upon this information, we believe that the
enteropathogenic E. coli type O55:B5, which we isolated rcpeatedly
from the stools of the infants, was the cause of the outbreak.

In addition to the findings discussed above, it has also been re-
ported that asignificant rise in the hemagglutination titer, performed
with the patient’s serum and erythrocytes modified with the soluble
antigen of the E. coli strain isolated, has a value in confirming the
diagnosis. According to these authors, since there is no rise in the titer
of ordinary bacterial agglutinins, the hemagglutination test gives
pretty good information in this type of diarrhea.! Despite the value

.of the hemagglutination test as a diagnostic aid, itis still subject to
discussion. There is as yet no standard procedure and interpretation
of the hemagglutination test in E. coli diarrheas. In the present
outbreak this test was not performed.

One could also determine the phage types of enteropathogenic
E. coli types isolated. This procedure might throw some light on the
subject by showing a connection between strains of the same type
isolated from an outbreak. If most or all of the strains proved to belong
to the same type, the probability of their implication in the outbreak
would be strengthened. Starting from this point of view, all strains
of E. coli type O55:B5 which were isolated during this outbreak were
sent to Dr. P. Nicolle, Chief of the Phage Typing Center, Paris Pas-
teur Institute, France, for the determination of phage types. Since no
reply has yet been received, unfortunately we can not give the results
of this investigation.

Although E. colidiarrheas are highly contagious, our outbreak
was limited to eleven cases. Good care, proper isolation facilities,
carefully performed disinfection and, finally, the antibiotics made
it possible to control the outbreak. However, three deaths out of
eleven casescan be taken as indicating the serious prognosis of enter-
opathogenic E. coli diarrheas.

We believe that careful future surveys would reveal many other
outbreaks and epidemics of enteropathogenic E. coli diarrhea all
over Turkey.

Summary

The first report of an outbreak of cnteropathogcnic E. coli
diarrhea in Turkey is presented. Methods used in the 1solat10n and
treatment are discussed.
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