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E. coli O157:H7 is a strain that produces a toxin known as Shiga, it is considered one of the most
potent toxins, and it can cause severe infection. This study aimed to clinically investigate the
infection caused by E. coli O157: H7 strain in children. The research was conducted in Iraqgi
laboratories and hospitals, where fecal samples were taken from children suffering from diarrhea

and were investigated via laboratory protocols. The detection of Escherichia coli 0157: H7antigen
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in infected children was 44.2% in males and 55.8% in females, the average age was (17.2 £ 9.6
months) while the uninfected average age was (30.6 +19.8 months), a significant relation between
E. coli O157: H7 infection and bloody diarrhea was noted. Infection with E. coli O157:H7 appears

mostly in infants and may cause gastroenteritis irritation and a bloody stool.

© EuroMediterranean Biomedical Journal 2020

1. Introduction

In young children (especially under 5 year old), diarrheal infection is one
of the familiar and main causes of illness and death (1).

In genetic diarrhea, the two E. coli O157:H7 pathogen types cannot be
distinguished through biochemical testing (2).

Therefore, it is very important to determine and identify them
pathogenically via developed PCR methods (3). E. coli O157:H7 infection
is a major concern of public health all over the world, in spite of the total
case numbers of E. coli O157:H7, infections are lower than for other
enteric pathogens such as Salmonella or Campylobacter spp., but, the
infections caused by E. coli O157:H7 show much higher hospitalization
and death rates (4).

Based on clinical and epidemiological research, the strains of E. coli have
been classified into six main categories; Enterotoxigenic E. coli (ETEC),
Shiga toxin-producing E. coli (STEC), Enteroinvasive E. coli (EIEC),
Diffusely Adherent E. coli (DAEC), Enteroaggregative E. coli (EAEC),
and Cytolethal distending toxin-producing E. coli (CDT-EC) (5).
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The most important strain is STEC where infection can be transmitted
via consumption of contaminated food and water (6). E. coli O157:H7
was first recognized in 1982 as the main cause of severe bloody diarrhea
and since that time, a number of large food and water-borne intestinal
diseases have been reported in humans, specifically in children (7). In
humans, STEC can cause gastrointestinal illness, ranging from
hemorrhagic colitis diarrheas to the life-threatening hemolytic uremic
syndrome (8).

This research work was conducted to identify the infection rate of E.
coliO157:H7 in Iragi children under 5 years, and to assess the laboratorial
and clinical criteria of their diarrhea in three pediatric hospitals in
Baghdad-Iraqg.

2. Material and Methods

Samples were collected from three hospitals in Baghdad; the study
investigated 94 samples from children under 5 years suffering from
diarrhea.
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The three hospitals were: AL-Kadhymia Pediatric Hospital, Children
Welfare Teaching Hospital and AL-Elweya Pediatric Hospital. The
samples were gathered during the fall of 2015. This cross sectional
prospective hospital-based study was carried out on 94 children under 5
years who presented with acute diarrhea at the outpatient clinics at
Children Welfare Teaching Hospital, AL-Kadhymia Pediatric Hospital
and AL-Elweya Pediatric Hospital in Baghdad in the period from Sep. to
Dec. 2015.Their age ranged from one month to five years. Children with
protozoal or parasitic infestations were excluded from the study. To detect
E. coli 0157:H7, around 100 pL (0.1 gm) was taken from each stool
sample, then the diluted mixture was dispensed in to the (S)- labeled
circular window on the test card and 10 minutes elapsed waiting for the
appearance of red and green-colored bands. This qualitative
immunochromatographic assay was performed to determine E. coli
0175:H7 antigen in fecal samples and to identify the monoclonal
antibodies and its reaction with E. coli O175:H7 antigens present on the
pre-coated test band region. The detection followed the microscopical and
microscopical laboratory examinations of the stool samples, using
immunochromatographic assay (ICA) (CerTest Company, Spain) and was
applied according to the instructions of the manufacturing company.
According to the capillary action rule, the samples were allowed to react
with a colored conjugate via a membrane through which a red colored line
became visible (9). The T test, Fischer exact and Chi square tests were
applied for the analysis of the obtained results using the SPSS program
(version-20).  The ethical approval from College of Medicine of
University of Baghdad (Iraq) was obtained.

E.coli Non-E.coli
Laboratory stool findings 0175 0175 Total p-value
n%) | n%)
Brown 18 (46.2) 23(45.1) | 41(43.6)
Color Green 20 (51.3) 15(294) | 35(37.2) | <0.001
Yeliow 5(2.6) 13(255) | 18(19.2)
) Loose | 10(23.3) 13(255) | 23(24.5)
Consistency | \Watery | 33(76.7) | 38(745) | 71(75.5) o
Yes 14 (32.6) 25(49.0) | 29(41.5)
FatDrops No 31 (72.1) 26(51.0) | 55(58.5) 01
Yes 43 (100) 28(54.9) | 71(75.5)
Ruscells No | 000 235.1) | 23(245) | 0001
Yes 43 (100) 24(471) | 67 (71.3)
RBC No 0(0) 27(628) | 27(@87) | 000
Candida Yes 24.7) 0 2(2.1) o
No 241(95.3) 51(100) | 92(97.9) .

Table 3. Laboratory stool findings and E. coli O175 infection in

children

3. Results

Samples were collected from children aged less than 60 months (from 1 to
60 months). The relationship between gender and age is shown in table 1.
Children with lower age (1-12 or 13-36 months are significantly more
infected by E. Coli O175 strains (p-value <0.001). A significant
association between bloody diarrhea and E. coli O175:H7 with major
symptoms clearly appears in table 2.

Table 3 indicates the relationship between the E. coli O175:H7 antigen
findings and stool laboratory findings. In particular, a stool color green is
more frequent in E. Coli infection, similarly to the findings of pus and
RBC cells in the stool samples.

Characteristics E.coli 0175 Non-E. coli 0175 | Total p-value
n (%) n (%) n (%)
Vale 19(44.2) 25 (49) 34 (46.8)
Gender | ae | 24 (55.) 26 (51) 50 (53.2) 06
Agein 1-12 14 (53.8) 12 (46.2) 26 (277)
Morths | 139 | 29(65.9) 15 (34.1) 44 (46.8) <0.001
> 36 0(0.0) 24 (100) 24(255)

Table 1. Socio- demographic characteristics of E. coli O175 infection

in children
Clinical Features E'c:I(I;:)”S Non-Er;c(;:i)Oﬂs Total p-value
e [ |00 e ame
Newses |50 s ey °°
A inal pain Yes 27 (62.8) 34 (66.7) 61(64.9) 05
No 16 (37.2) 17 (33.3) 33(35.1)
Bloody diarrhea \:: 43 {;OD] ;g 2“;: ;; g: :gg;: <0.001
Crosspussteol | 00|t dages o | 0
el —— -

Table 2. Association between clinical features and E. coli O175

infection in children

4., Discussion

In this study immunochromatographic assay (ICA) was applied to detect
the E. coli O157:H7 antigen. The results indicate that E. coli O157:H7
antigen was detected in 45.7% of the examined fecal samples. These
results were much higher than in other Iragi studies, such as those
reported by Al- Awwadi et al. (2012) (10), Mohmmed et al. (2012) (11).
While other studies conducted by Elaine et al (2012) (12), and Vally et al.
(2013) (13) recorded very low rates of infection with E. coli O157:H7 in
diarrheal children in Australia and the USA, respectively.

However, by using multiplex PCR, Arif et al. (2010) (1) detected target
genes of diarrheagenic E. coli in 38% diarrheal stool specimens from
children in Sulaimani and Karkuk, Irag.

Table 3 indicates the increase in E. coli 0157:H7 infection with advancing
age towards 36 months and declining after 36 months of age, this finding
is in agreement with studies made by Tozzi and his coworkers in 2003
(14), and Al in 2004 (15).

Differently from other viral agents of diarrhea in children, such as
Rotavirus, bacterial agents responsible for diarrhea in children aged from
0 to 5 years were not preventable with an effective vaccination (16, 17).
Table 2 shows that Children with fecal specimens positive to E. coli
0175:H7 had more nausea than those without E. coli O175:H7 antigen
(79.1%% versus 76.5 %%). Children with acute diarrhea and positive
fecal specimens for E. coli O175:H7 antigen had fever while 96% of those
without E. coli O175:H7 antigen was febrile, and a statistical association
between fever and E. coli O175:H7 infection was not scored. 62.8 % of
children with abdominal pain and fecal specimens were positive for the E.
coli O175:H7 antigen while 66.7% were negative for the E. coli O175:H7
antigen , therefore, no significant association was detected between
abdominal pain and E. coli O175:H7 infection. However, there was a
significant association between bloody diarrhea and E. coli O157:H7
infections as all (100%) of the children with acute diarrhea and positive
fecal specimens for E. coli O157:H7 antigen had bloody diarrhea
compared to 43.1% of those without the E. coli O157:H7 antigen.

As seen in table 3, the stool color, the presence of pus and red blood cells
in stools were significantly associated with E. coli O175:H7 infection,
while stool consistency, fat drops, and candida in stool were not
significantly associated with E. coli 0175:H7 infection.
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The association between certain host-specific factors and progression risk
of enteric E coli 0157:H7 infection has been noted and up to 15% of
gastrointestinal cases progressed to hemolytic uremic syndrome (HUS)
(18). The onset of HUS most frequently followed an episode of
gastroenteritis that was often accompanied by bloody diarrhea (19).
Moreover, similarly to other gastrointestinal infection from any microbial
agents, also E. coli O157:H7 infections could be associated with
intussusception in the 30 days later than primary infection (20).

In addition, the infected patients with elevated white blood cell counts,
fever, or bloody stools were also those to have a higher risk of progression
to HUS than their counterpart patients without these findings (21).

In conclusion, this study has focused on the significance of symptoms that
accompanied E. coli O157:H7 infection diarrhea in Iragi children aged (1-
60 months),and provides very helpful clinical and laboratory information.
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