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First report of Escherichia coli 0157
among Iraqi children

Z.A. Shebib," Z.G. Abdul Ghani' and L.Kh. Mahd/'
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ABSTRACT We determined the prevalence of enterohaemorrhagic Escherichia cofi, especially E. coli 0157,
and cther enteropathogens among 200 children with bloody diarrhoea and 100 age-matched controls at two
Baghdad hospitals. Bacterial and parasitic agents were found in 39.5% and 28.5% of cases, respectlively; no
pathogen was detected in 32%. E. cofi 0157 was identified in 11.5% and more than one pathogen was found
in 15.5% of cases. The most common pathogens were enteropathogenic E. coif (EPEC) (5%); E. coli other
than E. coliQ157 or EPEC (15%); Entamoeba histolytica(25%) and Giardia fambhia (3.5%). All isolates of E. coli
0157:H7 were sensitive to cephalexin, ciprofloxacin, gentamicin and nalidixic acid and resistant to erythro-
myein, polymyxin B and vancomycin. Resistance to & or more antimicrobial agents was common (50% of
isolates).

Premiére notification d’ Escherichia coli 0157 chez des enfants iraquiens

RESUME Nous avons déterminé la prévalence d Escherichia colienterohemorragique, en particulier £. colf
0157, et d'autres agents entéropathoganes chez 200 enfants souffrant de diarrhée sanglante et
100 témoins appariés sur I'age dans deux hopitaux de Bagdad. Des agents bactériens et parasilaires ont été
trouvés dans 39,5 % et 28,5 % des cas respeclivement ; aucun pathogdne n'a été détecté dans 32,0 % des
cas. E. coliC157 a été identifié dans 11,5 % des cas et plus d'un agent pathogéne a été trouvé dans 15,5 %
des cas. Les agents pathogénes les plus courants étaient £, colientéropathogéne (5 %), E. coffautre que E.
coliO157 ou F. colientéropathogéne (15 %), Entamoeba histolytica (25 %) et Giardia lamblia (3.5 %). Tous
les isolats de E. coli O157:H7 étaient sensibles & la céfalexine, la ciprofloxacine, la gentamicine et I'acide
nalidixique et résistants a 'érythromycine, au sulfate de polymyxineBetala vancomycine. Une résistance
a 6 agents antimicrobiens ou davantage était courante (50 % des isolats).
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introduction

Escherichia coli 0157 has recently been
recognized as a canse of haemorrhagic
colitis [/,2], a diarrhoeal illness character-
ized by severe crampy abdominal pain, ini-
tially watery diarrhoea followed by grossly
bloody diarrhoea, and little or no fever.
Since the etiological role of this rare sero-
type of . coli was first established by the
study of two outbreaks in the United States
of America in 1982 [3], infections due to
this organism have been reported with in-
creasing frequency. A significant risk of
two life-threatening complications —haem-
orrhagic colitis and the haemolytic uraemic
syndrome—makes enterchaemorrhagic E.
coli (EHEC) infection a public health prob-
lem of serious concern [4,5]. The most
common serotypes are E. coli O157:H7
and E. coli 026:H11. These are unique
from the enteropathogenic E. coli (EPEC)
organisms that are the main causes of in-
fantile diarrhoea.

Although several national reports in Iraq
have focused on the etiology of diarrhoea in
children [6—8], there has been no compre-
hensive study on the incidence or other
epidemiological characteristics of diar-
thoea-associated EHEC, particularly E. coli
O157. This study reports on the clinical,
epidemiological and laboratory features of
bloody diarrhoea associated-E. coli Q157
among Iraqi children.

Methods

From October 1999 to July 2000, 200 chil-
dren presenting with bloody diarrhoea at
the Central Children’s Hospital and the Al-
Kadimyia Teaching Hospital in Baghdad
were investigated. Histories were estab-
lished by the use of questionnaires eliciting

data from parents on the child’s age, sex,
residence, presence of associated symp-
toms of fever, vomiting, and abdominal
pain, and duration of diarrhoea. For the
control group, we enrolled 100 age-
matched healthy subjects excluding chil-
dren who had experienced diarrhoea
within the previous week.

The children’s stool samples were col-
lected into sterile containers and specimens
were cultured directly onto sorbitol-Mac-
Cornkey agar and Saimonella—Shigella agar
(S5 agar). Colonies growing on the plate
media were identified with standard bio-
chemical tests [9]. Biotypes were deter-
mined using a commercial identification
system (API 20 E, bioMerieux, Marcy-
Etoile, France).

For the detection of £. ¢coli 0157, bac-
teria identified by biochemical analysis as
E. coli underwent luriher testing [10], in-
cluding fermentation of cellobiose and
rhammose and production of enterohaemol-
ysin. Furthermore, a lalex agglutination test
was performed using a commercial latex
kit (Wellcolex, Dartford, Kent, United
Kingdom).

Wet smears of faecal specimens of pa-
tients were microscopically examined for
leukocytes, erythiocytes, helminth ova and
cysts, and trophozoites of Entamoeba his-
tolytica and Giardia lamblia, using saline
and ioding stained preparation {17].

Antimicrobial susceptibility test

Each E. coli 0157:117 isolate was tested for
its antimicrobial susceptibility using the
agar diffusion test [/2]. The antimicrobial
agents included: 30 pg ampicillin/cloxacil-
lin, 30 mg cephalexin, 30 pg gentamicin,
30 pg ciprofloxacin, 30 pg cefotaxime so-
dium, 5 pg erythromycin, 10 pg fusidic
acid, 30 pg nalidixic acid, 300 units poly-
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myxin B sulfate, 30 pg rifampicin, 25 pg
co-trimoxazole, 300 ug tetracycline and
30 pg vancomycin.

Results

All 100 controls were investigated for E.
eoli 0157 and none were positive. No fur-
ther investigations were performed for the
controls. E. coli 0157 was isolated in 23
(11.5%) of the 200 cases, of which 13
(6.5%) were E. coli O157:H- and 10
(5.0%) were E. coli O157T:H7.

The rate of detection of enteric agents
was higher among inpatients (39.2%) than
among outpatients (28.8%). Bacteria were
the most frequently identified pathogens
(39.5%). Parasites were identified in
28.5%. Mixed infections were found in
15.5% of cases (Table 1).

Of the identified enteropathogens, E.
histolytica and E. coli non-0157 were
found in 25% and 15% of cases, respec-
tively. Other agents identified were EPEC
(5.0%), G lamblia (3.5%) and Salmonella
spp. (3.0%). Less commonly encountered
pathogens were Shigella spp. (1.0%) and
E. hermanii {1.0%). The main causative
agents of hloody diarrhoea in our study
were E. coli 0157 and E. histolytica.

During this study, vomiting, fever and
other chinical characteristics were investi-
gated. Low-grade fever was complained of
by 17.3% of the cases with E. coli 0157,
white 91.3% had abdominal pain and
47.8% experienced vomiting (Table 2).
Leukocytes and mucus were not detected
hy general stool examination. Most E. coli
0157 infection occurred during summer
months (47.8%) compared with the winter
months {(8.7%). There were 58% of cases
living in urban areas and 42% living in rural
areas (Table 2).

Among E. coli Q157 patients, the risk
of developing diarthoea was greater in the

Table | Enteropathogens detected in faecal

samples from the 200 children with bloody
diarrhoea

Enteric agent Total {(n = 200)
%

Bacteria 39.5
EPEC 5.0
E.colOI157 11.5
E. coliO167:H7 5.0
E. coliO157:H- 6.5
E. colinon-0157 15.0
Shigella spp. 1.0
Salmonefla spp. 3.0
Esherichia hermanii 1.0
Enterobacter spp. 15
Citrobacterspp. 0.5
Klebsiella spp. 05
Pseudomonas aeruginosa 0.5
Bacteria only 30.0
Parasites 285
Entamoeba histolylica 250
Giardia lamblia 35
Parasites only 225
Mixed infection 15.5
No pathogen identified 320

first year of life. The highest rates were for
children aged 0-12 months (56.5%). The
mean age was 22.3 months. The infection
rate among males (69.6%) was higher than
among females (30.4%). The male to fe-
male ratio was 2.3:1 (Table 2).

Al E. coli 0157:H7 isolates were resis-
tant to more than | antimicrobial agent.
Multiple resistance to 6 or more agents was
common, occurring in 50% of isolates. All
1solates were resistant to erythromycin,
polymyxin B sulfate and vancomycin and
sensitive to rifampicin, cephalexin, gentam-
icin, nalidixic acid and ciprofloxacin. Three
isolates (30%} were resistant to tetracy-
cline and 2 (20%) to cefotaxime sodium
{Table 3).
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Table 2 Demographic and clinical details of the 23 children testing positive for Es_herichia coli
0157 (10 with E, coli O157:H7 and 13 with E. coli O1 57:H-)

Pathogen Ageof Sex Residence Vomiting Abdominal Fever Duration of Associated
the child pain diarrhoea pathogens
(days)
E. cofO157:H7
10months M Urban - + - 10 Giardia
lamblia
2months M Urban - + - 9 -
1.5 months M Rural +  Low-grade 5 EPEC
10Gmonths F Urban + + - 3 Entamosba
histolytica
1 month M Rural - + - 7 Entamoeba
histolytica
2.5months M Rural + + - 5 Entamoeba
higtolytica
25months F Rural - + - 6 -
23years M  Urban + + - 8 G. lamblia
28yecars F Urban + - - 7 -
3.5menths M Urban - +  lLow-grade 6 EPEC
E. colfO157:H-
t6years M  Urban - + - 10 G. lamblia
26years M Rural - + - 9 -
22years M Urban 1 + - S EPEC
1.8years F Urban + + - 3 -
1.8years M Rural - + - 7 Entamoeba
Histolytica
22years M Rural + + - 5 Entamoeba
histolytica
2months  F Urban - + - 6 -
2months M Rural + + - 8 -
1.9years F Urban + - - 7 -
1 month M Urban - +  Low-grade 5 -
11 months M Rural + + - 9 EPEC
2months M Urban + Low-grade 7 Entamoeba
histofytica
23years F Rural - + - 6 -

M = male; F = female; present (+); absent (-); EPEC = enteropathogenic E. coli,
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Table 3 Frequency of drug resistance among Escherichia coli 0157:H7 strains isolated from

children with bloody diarrhoea

Resistance of EHEC O157:H7 isolate*

E5 EG E" EE EB E1 ]

Antimicrobial agent

E1 E2 E3
Ampicillin/cioxacillin + + +
Cephalexin - - -
Gentamicin - - -
Ciprofloxacin - - -
Cefotaxime sodium - x
Erythromycin +
Fusidic acid * + -
Nalidixic acid - - -
Polymyxin B sulfate + + +
Rifampicin x + -
Trimoxazole + + +
Tetracycline - - +
Vancomycin + +

- + + + + +

+ + + +

+ - + + -
+ + + + +
+ - - - -
- + + - +
— + — —_— — -
+ + + + +

“Resistance (+); intermediate resistance (z); sensitivity {-).

EHEC = enterohaemorrhagic E. coli.

Discussion

This hospital based investigation of enteric
infections identified the incidence of £. coli
0157 associated with bloody diarrhoea
arhong children in the Baghdad area. E. coli
0157 was not detected among the con-
trols, which suggested that in a paediatric
population E. coli 0157 is rarely associated
with asymptomatic carriers. Similar find-
ings have also been reported in Brazil indi-
cating that enterohaemorrhagic E. coli
{EHEC) in developing countries is most
frequently isolated from symptomatic pa-
tients [73]. Throughout this study, it was
remarkable that the majority of children
were hospitalized—possibly because of se-
vere dehydration.

In general, bacteria were the most fre-
quently identified pathogens. This was sim-
ilar to reports from South Africa that

bacterial pathogens were important etiolog-
ical agents of diarrhoea in developing coun-
trics [74]. Although recognized pathogens '
were found in the majority (68%) of single
or mixed infections in our study, almost
onc-third (32%) remained of unknown cti-
ology. The failure to find some agents may
be attributed to prior antibiotic use or be-
causc some pathogens were cxcluded from
our lin¢ of investigation. The present study
focused on the detection of E. coli 0157
rather than on othcer microorganisms that
might possibly have accounted for a por-
tion of the undiagnosed cases.

The other causative agents of bloody
diarrhoea in our study were E. histolytica,
E. coli non-0157 and EPEC. These find-
ings correspond with thosc rcported by
Mahdi et al. [8]. In the present study, the
incidence of E. histolytica (25%) was
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higher than other studies have previously
reported in Iraq [7,15). This was possibly
indicative of an increase in poor hygicne,
contamination of water supplics and over-
crowding since the beginning of the USA-
led embargo on Iraq.

E. coli 0157 was found in 23 (11.5%)
cases. It was recovered in significant num-
bers from stools collected within 7 days of
illness onset. Although this microorganism
has emerged as a cause for public health
concern throughout the world, it had not
previously been the subject of enquiry in
Iraq. Poor hygienic measures in Iraq could
be associated with an increase in the inci-
dence of E. coli O157. Qur present find-
ings were similar to reports from the USA,
which found that E. coli 0157 was the
most commonly isolated enteric bacterial
pathogen from bloody diarrhoea [16].

In the present study, E. ecoli O157:H-
was more prevalent (6.5%) than O157:H7
{5.0%). This finding did not support the Pai
study, which reported greater prevalence
of E. coli O157:07 [16). The high preva-
lence of O157:H~ in our study might be ex-
plained hy the hypothesis that the observed
E. coli O157:H- were actually E. coli
O157:H7 strains that had lost their flagella
[17].

Bloody diarrhoea, abdominal pain, vom-
iting, lack of leukocytes and stool mucus,
and low-grade fever were characteristic
features of the E. coli Q157 cases in our
study. These findings are in keeping with
the clinical features of EHEC [16,18].

The mean duration of diarrhoea associ-
ated with E. coli O157 in our study was 7
days. Similar findings have heen reported
from the USA [16]. Prolonged duration of
diarrhoea was observed more frequently in
cases of EHEC. This might he due to the
overuse of antimicrobial agents leading to a
disturbance of microbial flora, and hence,
the production of IgA as intestinal flora as-

sisted the host in resisting infectious dis-
eases of the gastrointestinal tract through
microbial interference activities [4,/9].

The risk of developing diarrhoea was
greater in the first 2 years of life among £.
coli 0157 cases——probably due (o the poor
defensive mechanisms against infection in
this age group. The mean age of E. coli
0157 cases in our study was similar (o that
reported in the USA [20]. Age has been
considered to be a risk factor for develop-
ing scrious complications such as
haemolytic uraecmic syndrome.

The cases of E. coli 0157 infection in
the present study occurred predominantly
during hot summer months. This might
have been because shedding of EHEC by
animal reservoirs increascs significantly
during the summer [2/] and high tempera-
tures encourage multiplication and growth
of bacteria. Dchydration is also more com-
mon during relatively hot weather and
might have lead to more rapid deterioration
of affected children [22).

There were more cases with E. coli
0157 infection from urban areas in our
study than from rural arcas, which might
reflect the higher urban-rural ratio of total
cases in the study. Furthermore, rural chil-
dren with diarrhoea might have been treat-
ed in their villages without referral to one of
the city hospitals. Mehdi et al. reported
similar findings [8]. Although most human
infection with E. coli Q157 has occurred in
urban areas, people living in rural areas
might be at greater risk of infection, pre-
sumably because of their greater exposure
to livestock [78].

All £, coli O157:H7 izolates were resis-
tant to more than one of the antimicrobial
agents tested. The resistance rate in the
present study was higher than reported
from Chile [23]. This might be due to anti-
biotic overuse, leading to the development
of resistant strains. The use of antibiotics
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prior to the onset of symptoms was con-
sidered to be a risk factor for developing
complications such as haemolytic uraemic
syndrome. The mechanism by which anti-
biotic overuse increases the risk of infec-
tion or the risk of developing complications
might involve the enhancement of toxin
production by the bacteria or an alteration
in the normal competing bowl flora leading
to an overgrowth of E. coli O157. Trime-
thoprim-sulfamethoxazole has been report-

ed to enhance toxin production by E. coli
Q157 strains in vitro [24,25].

The findings of the present study
strongly suggest that £. coli 0157 is an
important pathogen in our paediatric popu-
lation. ldentification of these bacteria
should be routinely performed in laboratory
testing. This evidence of its hgh preva-
lence emphasizes the need to strengthen
prevention and control strategies.
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